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IZI€ €CTh €Il MHOYKECTBO MHTEPECHBIX U PEIKUX KHUT,
JlanHbrii (aitn npeacTaBieH HCKITIOUYUTENFHO B
03HAaKOMMTEJIBHBIX LEJIAX.

VYBakaemblii YUTATEND!

Ecnu BBI ckonupyeTe JTaHHBIN (aii,

Bb! 10KHBI HE3aMETTUTENBHO YIAINUTD €70

cpa3y Mocie 0O3HAKOMJICHUS C COACPKAHUEM.
Konupys u coxpansist ero Bel npunumaere Ha cebs BCIo
OTBETCTBEHHOCTB, COIJIACHO JIEHCTBYIOIIEMY
MEXIyHapOJIHOMY 3aKOHOJATEIbCTBY .

Bce aBTOpCKHE mpaBa Ha JaHHBIHN (aiin

COXPAHSIOTCS 3a MpaBooOIagaTeIeM.

JIto60e kKoMMepUecKoe U UHOE UCTI0NIb30BaHHE

KpOME IIPEIBAPUTEIILHOTO O3HAKOMIIEHUS 3aIIPEILEHO.

[TyOnukaiust JAHHOTO JOKyMEHTa HE MpecieayeT
HUKAKOW KOMMEpUYECKOM BbIro/ibl. HO Takue JOKyMEHTHI
CIOCOOCTBYIOT OBICTpEiiIEMY MPodeccHOHAIEHOMY U
JlyXOBHOMY POCTY UHTATEJIEH U SBISAIOTCS PEKIaMOU
OYMa)KHBIX M3JJaHUH TaKUX JOKYMEHTOB.

Bce aBTOpckHe nipaBa COXpaHSIOTCS 332 IPaBOOOIIaAaTEIIeM.
Ecmu Brl aBngerecs ABTOPOM JAHHOTO JOKYMCHTA U XOTUTC
JIOTIOJTHUTD €T0 WITH H3MEHUTh, YyTOYHUTH PEKBU3HUTHI aBTOPA
WK OITyOJIMKOBAaTh Ipyrue JOKYMEHTBI, IOXKalyicTa,
CBSDKUTECH C HAMH T10 e-mail - MbI Oy/1eM pajibl yCIIBIIATh BaIll
IIOXKCJIaHUs.
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Oxcruyatalusi NapoTypOHHHBIX YCTaHOBOK. M.,
«DHeprus», 1975.

288 ¢. ¢ na.

B kHHre comep:KaTcs OCHOBHBIE MOJOXKEHHS, Kacaloluluecs SKCMayaTa-
UHH COBPEMEHHBIX NapOTYPOHHHLIX YCTAHOBOK, PacCMaTDHBAIOTCH BONDOCHH:
nyckKka, oCTaHOBa H HODMAajbHOR 9KCHJAyaTalHH TypOUH, a TaKXKe BONPOCHD
IKCIJIYaTaUHH CHCTEM pEryjiHpOBaHHA, MacHoX0o3sfCTBA, KOHRASHCAUHOHHBIX
YCTPOHCTB U BCIOMOraTeIbHOro OGOPYXOBaHHN TYPOHHHONO Lexa, AHajH-
3UPYIOTCA TNMYCKOBhIe CXeéMH OJOYHBIX YCTaHOBOK M M3/J4raloTca OCHOBHbIE
BOMPOCEI, KacCalOU{HEeC IYCKa H OCTaHOBa GJOYHHWX TYypGOArperaTos.

Kuura nmpensasHadeda JQJsi DPaGOTHUKOB TENJOBBIX  3NEKTPHUECKHX
cranuufi. OHa MoXKeT OGBIThb NOJe3HA TakKkKe CTYAEHTAM 3SHEPreTHUYECKHX.
BY30B H (aKyJabTeTos.

30303-586

K m 34-75 6112.23

© HsznateabcrBo «dDueprug», 1975.



NPENUCJIOBHE

OKeNIyaTalusi COBPEMEHHBIX MapOTYyPGHHHBIX YCTAHOBOK TpeGyeT OT
OGCTYKUBAIOWEro [epCcoHaNa TINATEJBHOTO M3yueHHsl MX YCTpOHCTBa, TJay-
GOKHX 3HAHHH TeX INPOLECCOB, KOTOPble NMPOTEKAOT B UX OTAEMLHHIX y3Jax
u saeMentax. Ilpeanaraemass KHura sIBJSIeTCSl NONBITKOH CO3HaHUSI I110CO-
OHst 1O 3KCIIyaTallMH KaK BCell TYpGOYCTAHOBKHM B LEJIOM, TaK H OTHelb-
HBIX ee 3deMeHTOB. HauGonbmas TPYAHOCTb CO3ZAHHMS TaKOro mocobus 3a-
KJiouaercss B MHOrooGpasui THIOB M KOHCTPYKUHMI BBIIYLUIEHHBIX DaHee U U3-
TOTOBJISAIOIKXCA B Hacrosiliee BpeMsi Typ6uH. CoBpeMennbie Typ6oarperaThl
Pas/NuHOrO Ha3HayeHHsl W ¢ Pa3JUYHBIMH Haya/JbHBIMH TlapaMeTpaMH Iapa
HUMEIOT CYIIECTBEHHble KOHCTPYKTHBHBIE OTJIHUHA H TPeGVIOT PasHyHOTO
TIOAX0/lA K BOIPOCAM HUX IKCIIyaTallHH.

C apyroit cTopoubl, 3KCHIyaTalus Bcex 0e€3 MCKIIOueHHS TypGoarpera-
TOB uMeeT PAJX OOLIMX IMOJOXEHHH, BHITEKAIOUIMX H3 €LUHOr0 NpPHHIHINA
paboTel ¥ OAWHAKOBBIX KOHCTPYKTHBHBIX PEIUEHHH, YTO CJYMXHT NPEANOCHLI-
KOH NIl CO3JaHHsl €THHOTO y4eGHOTO NOCOGHA MO 3KCIAyaTanuu Typ6o-
ArperaToB Pa3jUYHbIX THIOB H MOL[HOCTEN.

B cBsisu c npenmyiuecTBeHHHIM pPa3BHTHEM COBPEMEHHOH SHepTeTHKH
Ha Gasze OJOYHBIX NapOTYPGHHHBIX YCTAHOBOK 3KCIJYaTalMH [IOCJEIHHX
TOCBsAllEHa 3HAYHTe/bHAast yacTh Hacrosllell xHurd. HecMorps ma Gosblioe
KOJIH4eCTBO HHGOpMauuH, BBINMYLIEHHOR [0 3THM yCTAHOBKAM, Marepuasn
70 HAM JO CHX IIOp KaK CJ/elyeT He CHCTEMATH3HPOBAH H OINyGJHKOBAH
B OCHOBHOM B Da3/IHYHBIX CTAThsX, SKCINIyaTallHOHHBIX LHPKYJASPax H OT-
4eTax Ha/JaJOYHbIX OpraHusaumui. Meroxuyeckass o6paboTKa M CHCTEMATH-
3alys JaHHOrO MaTepHaJja SIBJAJach ONHOM M3 3ahay HACTOSUIEH KHUTH.
Bropoii, ne MeHee BaxHOI, 3agaueil GbLI0 0606LIEHHE [epeloBOro OmbiTa
SKCIIyaTaluH TYpOUHHOTO 0GOPYNOBaHMsl 3JEeKTPOCTaHLuil. Pasfesnd,
Kacalouigecss HeCTAaUHOHAPHBIX TEMJOBBIX MNPOLECCOB TYPOHH M TNYCKOBBIX
CXeM 3HeproGJ/IOKOB, JOJIKHbl OKa3aTb MOMOW(b B OCBOGHMH IYCKOBBIX OIle-
panui.

Ilpu cocraBienun KHITH OCHOBHOE BHHMANHe GbIIO yAeJeHO BONPOCAM
SKCIyaTald OTeYeCTBEHHOrO 3HEPreTHYeCKOro 0BGOpylOBaHHs, NPH 3TOM
WHPOKO OBIJIH HCII0JAb30BAHbI MaTepPHabl FOJOBHBIX HAy4HO-HCCAELOBATEb-
CKHX HHCTHTYTOB M ‘HaJ1a/Jl0UHbIX OPraHH3alHil.

Bee nosioxenus, paccMatpuBaeMble B KHUre, 6a3upYIOTCS Ha COOTBET-
CTBylOIMX pasfienax «[Ipapusn Texmuyeckoil sKCIJyaTauHH 37eKTPHYECKHX
CTAHUUH U CeTel».

ABTOp BHIpaiKaer TIyGoKylo 6aaromapHocTh coTpyiHukaMm BTU
uM. ®. 3. JI3epxHHCKOrO KaHIHAaTaM TexH.Hayk B. B. Jlbicko, M. A. Tpy-
6unosy, C. H. ®ykcy u unx. A. I[1. )KapoBy 3a TmiaTenbHoe U KBaaudHLH-
POBaHHOE pPelaKTHPOBAHUE PYKOIHCH.

3aMeuaHust M NOXKeJ4HHS 110 COAEPKAHHUIO KHHTH NPOCLOA HAMPaBAATH
no anpecy: 113114, Mocksa, Illmososas nabepexnas, 10, H3IaTedbCTBO
«IHEPTHUA>.
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BBEJEHHE

OnHuM H3 YCIOBHil obecrnedeHus
pOCTa NPOH3BOLMTENBHEIX CHJI HaLIeH
CTpaHHl aBJsiercs ObICTPOe HapamMBa-
HHe JHEPreTHYeCKHX MOIMHOCTEH H
yBeJMueHHe BHIPAGOTKH 3JIeKTpHUe-
cKoli sHeprun. [lemsiTas TusTHIETKA
6blia MATHIAETKOR HdajbHEHNIero Ipo-
rpecca OTEUECTBEHHOM  SHEPreTHKH,
BHIIIeANIed N0 PfALY OCHOBHHIX TOKa-
3aTesell Ha mepenoBble py6Gexu. B Te-
yeHHe 3THX JIET CPelHerofloBOH MpH-
poCT OPOM3BOACTBA 3JIEKTPO3HEPTHH
noBefeH mo 59—60 wmuapa. kBT-u.
DTOoT MpPUPOCT paBeH Bcefl BhIpaGoTKe
3JIeKTPOIHEPTHH B Hallled CTpaHe 3a
1947 r. K konuy 1975 r. o6mas Bepa-
60TKa  3JEKTPO3HEePrHH  JNOCTHTHET
1035 mapa. xBr-u, npuueM OCHOBHOE
IIPOM3BOACTBO  3JIeKTPo3Hepruu  (6o-
Jee 84%) npuzercss Ha AOJIO TeIJO-
BbIX 3JEKTPHYECKHX CTaHIMH.

OnpenensioyM NPHHIHUNOM pas-
BHTHSI COBETCKOH  TeIlJIO9HEPTETHKH
ABJSETCS  yBeJuueHue  MOIIHOCTH
3JIeKTPOCTAHLHKH, yBeJHYeHHe eNHHHY-
HOH MOIIHOCTH arperaToBs, IOBbIIIE-
HUe HauaJbHHIX MapaMeTpoB napa. 3a
4 roga HeBATOH NSATHJIETKH KOJHYECT-
BO 3JIEKTPOCTAHUHME € YCTaHOBJEHHOH
MOILHOCTBIO cBbiE 1 MaH. KBT mo-
cturao 44, npuyeM 15 H3 HUX HMEIOT
MOLIHOCTb cBhime 2 MJH. KBT. CyMm-
MapHasih ~ MOIIHOCTb  3HEPro6JOKOB
150—800 MBT k xouny 1974 r. cocra-
Buaa 76,5 maH. kBr, uan 49,1%
MOLIHOCTH BCEX TENJOBHIX 3JIEKTpPO-

cranmuit CCCP. U3 storo xoauyectsa
670KM Ha CBePXKPHTHYeCKHe Tapa-
MeTpel Ilapa HMeET CyMMapHYIHo
MormHocts 42 Man. kBrt, 4Tro cocTae-
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Jasiet 549% oOmieidl MOLIHOCTH 3HEPro-
6J10KOB.

BaxHedmuM  pe3yJabTaroM, AO-
CTUTHYTHIM B JIeBSITOH NATHJCTKE, s1B-
Jsiercss oTpaBOTKa DPeXHMOB pPalOThE
YCTaHOBOK Ha CBEPXKpHTHYECKHe ma-
paMerpbl napa, BCJEACTBHe Yero 3Ta
arperathl Ha OGOJIbLIHHCTBE 3JEKTPO-
CTAHIMH JOCTHUIVIH CBOMX NPOEKTHHIX
nokasaTeJsex.

3HayHTeJbHBIE YCNeXH JOCTUTHY-
Thl B pPa3BUTHH TemJIOQUKaUuH, TAe
Hala CTpaHa yBepeHHO 3aHHMaeT Be-
Ayluee MecTo. BHeldpeHbl B 3Kcnaya-
TallMI0 ¥ OCBOEHBEl HOBble THIBI TEINJO-
GHKAUUOHHBIX TYpOHUH  MOIIHOCTBIO
250 u 135 MBT. OTnyck TemioBoi
SHEPrHH OT 3JEKTPHYECKHX CTaHLHH
K konumy 1975 r. mocturuer 931 MJH.
Ckan u coctaBuT 73,5% Bcero Temao-
norpeGJieHHsi B CTPaHe.

Boabwmass pafora npPOBOAUTCA NO
OCBOEHHIO HOBBIX T'OJIOBHBIX 00pasioB
5Hepro6JokoB  MomHocTbio 900 m
800 MBT— ocHoBHbIX arperatoB 6y-
Aylueil nATHJIeTKH. B Hacrofulee Bpe-
Msi 9TH MalHuHbl ycrofiunso pabo-
TAIOT C MOJHOH Harpy3KOH M BBICOKH-
MH TeXHHKO-3KOHOMHYECKHMMH [OKa-
saTensiMy. Ha JeHuHrpaigckom Me-
tannudeckom 3aBofe uM. XXII cbes-
na KIICC wuper H3roToBjeHHE YHH-
KaJbHOH ONHOBAJbHOH TypOMHBI MO~
socthio 1200 MBrt. Hocturuyt onpe-
oeJeHHBIH 1porpecc B  OCBOEHHH
CPEelCTB YyHpaBJeHHA MOLIHBIMH 3HEp-
ro6JoKaMH ¥ OObeJHHEHHbIMM 3HED-
FOCHCTEMAMH, YTO B 3HAUYMTe/bHON
cTeneHd 6yneT OIpeNeasATb TeXHHYe-
CKHH YpOBeHb pa3BUTHs 3SHEPreTHKH
B eCATOH NMATHJETKE.



Takoe GypHOe pa3BHUTHe 3HEpPTreTH-
KH IPENbABJsSeT HCKIIOUHTENIbHO BhI-
COKHe TpeGOBaHHS K SKCIAyaTanuH
SHeprerHueckoro o6opynosanus. C yse-
JIMYeHHeM  eNHHHYHBIX  MOILIHOCTEH
TypOMH 3KCINTyaTallus HX CYIeCTBEH-
BO ycaoxHuaace. HMamenuimcn ycio-
BHSl TIporpeBa M nycka TtypGoarpera-
TOB, CTaJu OoJjiee CIOMHBIMH TEIJIO-
Bble H INIyCKOBble CXEMBbl, NMOBBICHJIHCh
TpeOOBaHUSA K KavyecTBY IIHTATeJbHOH
BOJIBI, IOSIBUJIHCh HOBBlE 3/ieMEHTHl aB-
TOMAaTHKH W 3auiuTel. Baounas kommno-
HOBKa 060pynoBaHus TpeOyeT BHICOKOR
HaJEeXHOCTH KaxKIOro ero 3JeMeHTa.

Bonbias mponoskurespHOCTy TY-
CKa MOILIHBIX 3HePTOO6J/OKOB BHI3BIBAET
IOBHIIIEHHbIE PAcXOABl TelJa Ha ny-
CKOBBl€ OIlePALHH U OKA3LIBAET 3aMeET-
HOe BJHSAHHE HAa SKOHOMHUYECKHE IOKa-
3aTeJIH 3JeKTPOCTaHIUH,

CyuiecTBeHHOe YCJIOXKHEHHe 3KC-
IyaTalud HOBOTO 060PYLOBaHHS NIPH-
BeJIO K CHHXXEHHI0O MaHeBPEeHHOCTH
610xoB. B 10 xKe BpeMs Bospocia H
TPONOJKAET YBEJIHUHBATLCS HEpaBHO-
MepHOCTb CYTOUHOrO rpauka 3JeKT-
pUYeCKOH HaPpy3KH H HepaBHOMep-
HOCTh HATPY3KH MO IHAM HeleJH.
9T0 3acTaB/sfeT H3BICKHBATh HQBHIE
METOAbl TycKa TYpOHH H colepxKaHHS
6JI0KOB B POpsiueEM pe3epBse.

Huskas kyabrypa 3Kcl/lyaTanHH
06OPY/OBAaHHST MOXET CBECTH K HYJIO
SKOHOMHYECKHe BHITOJBl OT CBEPXKpH-
THUECKHX HaYa/JbHBIX NapaMeTpoB MNa-
pa, OCTaBUB B CHJIe TOJILKO HebJaro-
npusiTHele ‘(PaKTOpHI, yKa3aHHbBIE BhILIE.
IIpaxT™vka mNOKa3bIBaeT, YTO BCJAEACT-
BHe OoJbIIMX TOTEPh Tapa W Temia,

LJATENbHON paGoOThl NPH HH3KUX Ha-
rpy3Kax, 4acThiX ¥ NPOJOJIKHTENbHBIX
IyCKOB, HEYNOBJETBOPHTEJbHON pabo-
Tbl KOHJEHCAI[HOHHON YCTAaHOBKH H
CHCTEMBl pereHepanyy 3KOHOMHYECKHE
I0Ka3aTeJH CTAHLHHA Ha CBEPXKDHTH-
YyecKHe napaMerpel ¢ TypOHHaAMH
K-300-240 okasniBa/iHCh B psijle ciayda-
€B Xy3Ke COOTBETCTBYIOIIMX IlOKa3are-
Jeli cTaHUuil Ha OoJsee HU3KHMe HaYallb-
Hble IapaMeTphl napa c TypGHHaMH
K-200-130, rme xysabrypa 3Kcmjayara-
nuu O6buia Ha Gojlee BHICOKOM YDOBHE.
ATO M0Ka3LIBaeTCd ONLITOM Kak OTe-
yecTBEHHON, Tak u 3apy6exHOl 3Hep-
TeTHKH.

[TosToMy nepexoj Ha HOBHIH, Gosee
BHICOKHH YPOBeHb HadaJbHBIX Napa-
METPOB Nlapa M MOLIHOCTH 3HEPreTH-
YyeCKHX yCTaHOBOK TpelOyer mepexona
K HOBBIM, KauyecTBEHHO OoJsiee COBep-
LICHHBIM MeTOJaM 3KChJayaTallM Ta-
KHX YCTAHOBOK.

DKcliyaTauus cOBpeMeHHOro 3Hep-
ro6JioKa He MBICAHTCS 6€3 aBTOMAaTH-
3alM¥ H AHCTAHUHOHHOTO YNpaBJIeHHsA
uM. [IpuMeHeHHe BHIYHCIHTENbLHOM TEX-
HUKYM W yOpaBisiOiNX MAall¥H CTABHUT
SKCIIyaTalUI0 >HEepPreTHyeckoro 060-
pynOBaHusl Ha HOBYIO, 6oJsiee BHICOKYIO
CTyIeHb. YKe B HacTosllee BpeMs Cy-
HIECTBYIOT yNpasJ/fiolye CHCTeMH, 10-
3BOJIAIONIME ONTUMHU3HPOBATD KaK HOP-
MaJIbHYI0 3KcIsyaTtauuio OJioKa, Tak
M NyCKOBble onepauuH. B 3tux ycio-
BUSIX YPOBEHb IIOJATOTOBKH OOCHYXH-
BAIOIIEr0 MepcoHajda JAOAXKEeH NoJ-
HOCTbIO COOTBETCTBOBATH TEXHHUECKO-
MY COCTOSIHHIO COBDEMEHHOH 3Hepre-
THKH,



Farasa nepesasn

OPTAHU3ALUSA PABOTbl TYPEUHHOTO

(KOTJIOTYPBHHHOT0) LEXA

Ilaporyp6unHas ycTaHOBKa, COCTO-
amas 43 TYPOUHH, 3JeKTPHYECKOTo
FeHepaTopa ¥ HX BCIHOMOTATENbHBIX
MeXaHHU3MOB, OTHOCHTCSi K OCHOBHOMY
06OpYIIOBaHUIO TEIJIOBOH 3JeKTpUue-
CKOH CTaHIUH.

PaccmaTtpuBasi BOIPOCH 3KCIIya-
Tau¥d NapoTypOHHHBIX  YCTaHOBOK,
HeOo6XOQNMO YUHTEIBATH, UTO NapoBas
TypOHHA fABASETCS BecbMa IOPOTO-
CTOSIIUM arperaToM, BBIXOJ ‘H3 CTPOSI
KOTOPOTO IIpHHECeT 3HAYNTENbHBIN Ma-
TepHaJbHBI ylep®d HapOAHOMY XO-
3sficTBy. ABapusi TypOuHBE (WM Aaxe
He 3aTJIaHMPOBAHHLIA €e OCTAaHOB) MO-
JKET '0Ka3aTb CyDlecTBEHHOe BJHAHHE
Ha paboTy NPOMHEIIINEHHBIX NPeanpHs-
THH, BBI3BAB HELOOTIYCK NPOMBIILJIEH-
HOI ImpoaykKuuu. JKcmmyartaunus ob6o-
pPYNOBaHusl TypOHHHOTO LieXa CBsi3aHa
€ MCI0Jb30BAaHKEM BpalUlAIOUHXCH Me-
XaHH3MOB, BBICOKOBOJBTHEIX 3JIEKTPO-
MOTOPOB W anmapaTyphl, FOpPsSYHX Ma-
PONIpPOBOLOB, COCYOB, HaXOASHIUXCS
noJ [aBJeHHeM, B3PHIBOONACHBIX ra-
30B ¥ TOKCHYHBIX JKHAKOCTEH, UTO
nperbsiBIASeT  BBHICOKHEe TpeGoBaHHSA
K BONPOCAM TEeXHUKU Ge3011aCHOCTH.

Bce stu obcrosiTensctBa TpebyloOT
0co00 NPONYMaHHBIX METOJ0B OpTaHH-
sauud IKCITyatainud TypouHHoro o6o-
PYLOBaHUS, 'KOTOPBHIE 3aKJIIOUaloTCA
B CTpoOro#l peryiaMeHtanud paboThl
KCMIyaTalMOHHOIO Ie@pCcOoHaMa, 0COo-
6bIX MeTO10B MOATOTOBKH H aTTecTa-
UK Kaapos, pa3paboTke NMPOH3BOJACT-
BEHHBIX H NPOTHBOABAPDUHHBIX HHCT-
PYKUHi, NPOBELEeHHH NPOTHBOABApHi-
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HBIX TPEHHPOBOK H pAJe JAPYFUX MeEPO-
TIpUATHH, npenycmorpeHHnix «IlpaBu-
JIJaMH TeXHHUECKOH 3KCIJIyaTalluH 3JeK-
TPUYECKUX CTaHUIH#A u cereit». Ocoboe
3HayeHHe NPHOOPETAIOT BOMPOCH OP-
TaHH3aUMH 3KCIJIyaTallMn U HayuyHOH
OpraHH3allid TPyJa Ha COBPEMEHHBIX
MOIIHBIX 3JIEKTPOCTAHUHUAX, OGOPYILO0-
BaHHBIX 3HeproG/JOKaMH BLICOKHX H
CBEPXKDUTHYECKHX NMapaMeTpoB Hapa.
BhLicokHil TeXHUUECKHH YPOBeHb 3THX
arperatoB TpeOYyer H COOTBETCTBYIO-
HIEr0 YPOBHS HX 3KCIJyaTalHH.

1-1. NEPCOHAJI H OPrAHH3ALUA ETO
PABOTDI

CoctaB OO6CTYXHBAIOLIErO MEPCo-
HaJia H €r0 KOJHUYECTBO ONpeJe/sloTCs
e CTBYIOIIMMH HOPMAaTHBAMH H 3aBH-
CAT OT THNA ¥ MOUIHOCTH TypOMH, HX
KOMTOHOBKH, yCJaOBuit paboTbl M CTe-
MEeHH aBTOMATH3allWH OCHOBHOTO H
BCIIOMOTaTeJbHOTO 000DYIOBaHHS.

Bech o6Cay:KuBaIOWMA TepCcoHasl
MOXKHO pa3jeJUTh Ha TPH DPYNNBL:
AXMHHHCTD ATHBHO-TeXHHYECKHH, OIle-
PATHBHEIN M PEMOHTHHIH.

B 06s13aHHOCTH 2/ MHHHCTPaTHBHO-
TeXHHYEeCKOro IepCcOHasa BXOJAT:

a) monanepiKaHHEe HA BHICOKOM TeX-
HMYECKOM YPOBHE OCHOBHOIO H BCIIO-
MoraTeabHoro o0OpyNOBaHHA  I€Xa
s o6ecneuenns 6ecnepeGoiinol, 6e3-
ONacHON H 3KOHOMHYHOH paboTH arpe-
TaToB;

6) opraHusanus HaJjaJlOYHBIX H
HccJeloBaTeNbCKUX paboT B Iexe



C IeJbl0 JlabHeHINero CoBepmeHCTBO-
BaHHA paboThl 0GOPYAOBaHHUSA:

B) pa3paboTka 3KCIIYaTanHOHHBIX
U NPOTHBOABADHHHEIX WHCTPYKUHH, a
TaKkKe KOHTPOJb 338 HX BBINOJHEHHEM;
KOHTPOJIb 3a BhimoJHeHHeM «[IpaBusn
TEXHHYECKOH SKCIIyaTalMH 3JEKTPH-
YeCKHX CTAHLHUH H ceTefi»; peajausanus
SKCIVIyaTallHOHHBIX M NIPOTHBOABAPHI-
HbIX UHUPKYJISPOB IJIaBHOTO TeXHUYe-
CKOTO YTNpPaBJEHHUS 10 SKOIJIyaTaluH
sHeprocucreM MuHuCTEDCTBA M KOH-
TPOJMb 32 HX BLUIOJHEHHEM:

) OpraHusalys pPalHOHaJU3aTOP-
CKOH paboTHl B llexe H BHeJApeHHe pa-
IHOHANTU3aTOPCKUX NpPeI0KeHHH;

1) TIpOBEJEeHHE LEXOBHX IPOTHBO-
aBapHHHLIX ¥ NPOTHBONOMXKAPHHIX Tpe-
HHPOBOK;

€) OpraHM3alusi PEMOHTHBIX paGoT
B lleXe, €C/IM PEMOHTHBIH NepcoHas Ha-
XOZUTCS B PACHOPSKEHHH LeXa; KOH-
TPOJb 32 00BEMOM, KayecTBOM U CPO-
KaMH PeMOHTHHIX paboT, ecau 3TH pa-
GOTHI TIPOBOAATCS DPEMOHTHHIM LEXOM
HJH TOCTOPOHHHMH OpTAHH3AIMSIMH;
KOHTPOJb 3a KayeCTBOM MOHTAXKa,
€C/H B leXe NPOBOASTCS MOHTaXKHbIE
paboTel mAM paGoTH MO PEKOHCTPYX-
I¥H OCHOBHOTO O00OpYIOBAHHS, BBINOJI-
HieMble CHIAMU MOHTAaXKHHX OpraHu-
3auui; \

) KOHTPOJIb 32 TEXHHYECKHUM
CHabXXeHHeM Lexa WHCTPYMEHTOM, Ma-
TepHajiaMH, CHeNOJdeXKIO0H, CHeliIuTa-
HHEM H T. IL.;

3) MOArOTOBKa, aTTECTAlHS H pac-
CTaHOBKA KaJpOB 3KCINIyaTalHOHHOTO,
a TakXe PeMOHTHOTO NepcoHasa, eciu
MOCTEHHN NOAYMHEH aIMHHHCTPALHH
nexa;

M) BelleHHe TeXHHUYECKOH JOKYyMeH-
TallUH M OTUETHOCTH, KOMIJIEKTalluA
CMeH, cocTaBjieHHe rpaduKoB pabGoTsl
CMEHHOTO NepCoHaJa, COCTABJEHHE
rpagura OTIIYCKOB.

3agauaMu nexypHOro (omneparHs-
HOro) mepcoHalja SIBJASIOTCSH:

a) obecreyeHne 6e3aBapuiiHoOH,
GesomacHON ¥ KOHOMUYHON PKCIJIya-
TalMH OCHOBHOI'O ¥ BCHOMOTATENLHOTO
060pYIOBaHHUs LEeXa;

6) BHIMOJIHEHHEe rpadKa 3JIEKTPH-
YeCKOH M TeNyOBOH Harpyaxu c obec-

TIeUCHUEeM 3anaHHbIX napaMerpoB oOT-

TNyCKaeMoil TeIJIOBOH H 3JIEKTPHYECKOH
3Hepruu;

B) COJepXaHHe B YHCTOTe 06OpY-
IIOBaHHA U CBoero paGouero mecra.

B o6s13anHOCTH PeMOHTHOTO mepco-
Hajla BXOHAT:

a) KayecTBEHHOe BHIMIOJHEHHe pe-
MOHTaA OCHOBHOTO M BCHOMOTATeJbHOTO
o6opynoBaHua uexa c cobJI0IeHHEM
CPOKOB OKOHYaHHSl PeMOHTa:

6) co6moneHHe BCeX MpaBuJ Tex-
HHKH 6e30MacHOCTH H NPOTHBONONXAp-
HOM TeXHHKH NPH IPOBENEHHH PEMOHT-
HbIX pabor.

AMMHHCTPATHBHO - TeXHHYeCKHI
nepcoHasy nexa BKJIOUaeT B ceBs Ha-
YaJbHMKA 1leXa C ero 3aMeCTHTeIAMH,
HHXXEHePOB MO 3KCIIyaTalWH H pe-
MOHTY, a TakXe MJAMIIHH TexHHye-
CKMH IlepCOHaJ YMpaBJeHHS uexa.
B ycranoBkax HeGsouHOrO THIA He-
XKYpHHIH (CMEHHHIi) mepcoHaJ, BO3-
IVIaBAsieMbIH HAYaJIbHUKOM CMEHH!, CO-
CTOHT H3 MaUIMHHCTOB TYPOGHH H HX
NOMOLIHHKOB, MAUIMHHUCTOB IHTATE/b-
HBIX HaCOCOB, MAIUIMHHACTOB LHPKYJS-
IIHOHHBIX HacOCOB, AEXKYPHOTO NEpCo-
Ha/la mo Jaeasparopam H TemiodHnka-
UHOHHOMY o6opyaoBanuio. Bee maury-
HHCTB! TYPOHH HaXOAATCs B NOJYHHE-
HUH HayaJbHHKa CMeHBl H CTapuiero
MAIIMHHCTA,  JOJIKHOCTb KOTOPOro
YCTAaHaBJAHBACTCS TPH HaJHYHH 60Jb-
IIOr0  KoJuyecTBa TypGoarperaros.
Ipu obcnyxuBaHuM Kaxkn0f TypOHHH
CBOMM MAaIIHHHCTOM H €ro NOMOIIHE-
KOM TNOCJHeAHHH HaXOAUTCH B HemNo-
CPEACTBEHHOM [MOJAYHHEHHH MaluHHH-
cra typ6uHbl. [1pu pacmupennoi sone
CcOCHYXKHBAaHHS B KOHAEHCALMOHHOM
MOMEIEHHH [OMOIIHUKH MAaUIMHUCTA
MOTYT OBbITb IOZYHHEHHl HENOCpPe/CT-
BEeHHO CTaplIeMy MAIIHHHCTY.

CMeHHbIH MepCcOoHal KOMIIEKTYET-
Cs1 B CMEHBl W3 pacyeTa KpYrJIOCyTOY-
HOH  3KCmIyaTanuu  o6OpyNOBaHHNA
C Yy4eTOM BO3MOXHOH 3aMeHbl B AHHA
OTAbIXa, OTIyCKAa H GOJe3HH.

C BHenpeHHeM GJIOYHBIX YCTAHOBOK
OblJ1 MepecMOTPeH DS TIOJOXKEHHI,
Kacalouuxcs CTPYKTYPH aIMHHHCTDA-
THBHOTO ¥ ONEPATHBHOIO YyNpaBJeHHS
GsouHBIMH arperataMu. [Ipuanano me-
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J1ecoo6pa3HEM OGBENHHATD ONEPaTHB-
HOE YrIpaBleHHe KOTIOM M TypOuHON
Ha OHOM GJIOUHOM LIUTE YIPaBJIeHHd,
TIOCKOJIBKY B YCJ0BHAX Ga0UHON KOM-
MMOHOBKH OCHOBHOrO 0OGOpyIXOBaHus
6J10K «KOTeJl — TypOHHAa» NpeACTaBIs-
er coGofi enWHBIE TEeXHOJOTHUECKHH
O6BEKT ¢ ENMHBIM YHpaBJeHHEM H
B3aUMOCBfI3aHHBIA C CHCTEMOI peryJiu-
pOBaHMA, aBTOMAaTH3aIWHM ¥ 3aHIUTHL
B cBf3H c 3THM cTapas HexoBas CHCTe-
Ma C OTAEJNbHEIMH KOTe/IbHHM U TYypOHH-
HBIM LeXaMH /IS 3THX CTaHUUA NPH3-
HaHa HeuesJecooGpasnofi. Ha 6mounbix
JIEKTPOCTARIUAX 3TH ABA Hexa obbe-
JHHEHB! B ONMH KOTJNOTYDOHHHELIN leX,
4T0 MO3BOJsAET Oosee ONepaTHBHO PY-
KOBOAHTEL PaboTOH KaK BAaXTEHHOTO,
TaK H PEMOHTHOTO TlepcoHala.

Ha snexkrpocranuusix ¢ pasHOTHI-
HBIMH ONI0KaMH, a TaKXXe C OXHOTHI-
HBIMH, HO C YHCJIOM 3SHEepPTro6JOoKOB
CBHIMIE BOCHbMH {lONMYCKAETCHA CO3JaHHE
ABYX KOTJIOTYPOHHHBIX 1eX0B. DTO OT-
HOCHTCS] TVIaBHBIM 06pa30M K CTAHIIUSAM
CO CBEDXKPHTHUECKHMH NapaMeTpaMH
napa.

Ha cMemaHHBIX 3JeKTPOCTaHIH-

obopynoBanue, NpH HaJIHIHH Gojee
IByX OJ0KOB CO31aeTcs KOTJIOTYpOHH-
HbIA 1ex OJOYHOM 4acTH HEe3aBHCHMO
OT NeX0BOA CTPYKTYPH HeGJouHOK ua-
cTH craHouH. B stmoM cayuae, Kax
HpaBsuiIo, cosjaercs OTAEJIBHBI]
KOTNOTYPOHHHBIH ILleXx M He6JouHOoM
YacTH.

Oprauusanus oGbelHHEHHBIX KOT-
JOTYDOHHAKIX 1eX0B Ha GJOYHBIX
3JEKTPOCTAHNHUAX NO3BOJMJIA 3HAUH-
TENHHO YMEHBIIUTb KOJHYECTBO 0OCIY-
XKHBAIOIlero IepcoHala 3a cyeT Co-
KpalleHus psana HoaxHOCTeli M Gonee
rHOKOro MaHeBPHUPOBAHHSA MEPCOHANOM
BHYTPH Lexa.

ITockosbKy OT MpaBHJALHON paccTa-
HOBKHM KaApiOB B 3HAUYUTEJbHON Mepe
3aBUCHT 2KOHOMHYHAs H OGesaBapuil-
Hasi paboTa COBPEMEHHOIO MOILHOTO
3HepreTHIecKoro OGOPYLOBAHYUA, 35TH
BOMPOCH TIMATEJNBHO pa3pabaThiBa-
JIUCb TOJIOBHBIMH NPOEKTHBIMH OPTaHU-
3aiUHAMH.

B rta6a. 1-1 npuBeneHn jaH-
Hble O KOJHYECTBe OOCJIYXKHBAIOMIETO
nepcoHasa KOTJAOTYpOHHHHX I€X0B
ais TP3C ¢ 6nokamu 150, 200 u 300

X, HMewmux OjouHoe u HebJouHOe MBr. B asrofi Tabauue npuBO-
Tabruya 1-1
Xapakrepucteka I'P3C Koraotyp3muuuift nex
Ofienexosoft nepco- Oneparasinl nepco-

Obmas Koanuectso Hal Han Ha
MOMIHOCTB, | ® MOLHOCTHL Tonnuso Hroro %ig:
Tre. KBr | Gnokos, MBT - iagg. Beero | HTP pﬁc; Beero

2400 8300 Tsepnoe 6 21 27 5 225 | 230 | 257 | 32,12

Tasoco6pasnoe u 6 16 22 5 149 | 154 | 176 | 22,0
AUIKOE
1800 6X300 Tseppoe 6 17 23 5 173 | 178 | 201 | 33,5
Taszoo6pasHoe H 6 12 18 5 119 | 124 | 142 | 23,66
WHAKOE
1200 43300 Teepaoe 6 13 19 5 | 118 | 123 { 142 | 35,6
I"azoo6pasuoe u 6 9 15 5 83 88 | 103 | 25,75
WUAKOE
1600 namr | 8)200 wm | Tsepaoe 6 16 22 5 150 | 155 | 177 | 22,12
1200 8150 ["azoo6pasHoe H 6 11 17 5 104 | 109 [ 126 | 15,75
WHAKOE
1200 umt | 6200 uma | Tsepaoe 6 12 18 5 117 } 122 | 140 | 23,33
900 6150 I"asoo6pastoe 1 6 9 15 5 87 92 | 107 | 17,83
WAIKOe
800 nm1 | 4)(200 wm | Tsepnoe 5 9 14 5 82 87 | 101 | 25,25
600 4X150 I"'asoo6pasuoe u 5 7 12 5 61 66 78 | 19,5
KHAKOE




Havansnur KTY

Jam. vavansrnuna KTY

daMm. navansHuka KTY

na xomiaoMm ng mypbunam
Macmep no monnulo- Emaguwud urscenep Macmep ng nacocro-
npueomofnenurd no grennyamayul My ZO3RGCMEBY
Macmep na 3onoyde— Macmep
TIEHUH) U 2Q300YUCITIHE TazHuK no MacnozosAicmey
KnadoBuwyux —
mabensuwyux
Paboyue no ybopne
npous8odcmbernnsiz
nomeuenul
Puc. 1-1. CxeMa afMHHMCTDATHBHOTO YNDPAaBJEHUS KOTIOTYPGHHHBIM IleXOM CTaHLHH ¢ GJAOKaMi

150—200 MBr.

LATCA YKpYMHEHHBlE HODMAaTHBEL II0
PALYy THUIOBBIX CTaHIHUL.

TumoBble CxXeMbl aJXMHHHCTPATHB-
HOT'O H ONePaTHBHOTO YIIPaBJIEHHS KOT-
JOTYpOHHHBIM 11eXOM IIPHBOAATCS Ha
puc. 1-1 u 1-2. Cxema onepaTHBHOTO
ynpaBjieHus [JaHa  [PHMEHHTEJbHO
K CTaHImuH MowHocThio 2400 MBT
¢ 6aoxkamu 300 MBrT, paborawimeir Ha
TBepAoM TomamBe. [Ipu paGote Ha ra-
3¢ KOJIMYeCcTBO OGC/HyXKHUBAOUIEro nep-
coHas 2, eCTeCTBeHHO, COKpaHlaercs.
[lpun 3TOM uCKIIOYAeTCS [OJIKHOCTD
MallHHUCTA-06X00uHKa 0 THLPO30J0-
yAaleHuio, paciuupsiercsa 30Ha o6Cay-
Kupauus crapurero Mamuaucra KTL]
(8 6moKoB) M JeXypHOTO cJecaps
(4 6n10Ka) U BBOIHTCH NONOJHHUTENBHO
JOJKHOCTL MalIHHHUCTA-06X0OAUHKA N0
KOTJaM ¢ pacuIHpeHHOH 30HOK o6ciy-
KuBanua (4 6aoxa). PaspaGotanu

TaKXe CTPYKTYPHl CMEH IJs CTaHUHH
¢ 6aoxamu 150 u 200 MBT.

Ha snexrpocraHumsax ¢ O/J0KaMHd
200 u 300 MBt nas o6cayKuBauns
IIYCKOBOH KOTEeJIbHOH mpeiycMoTpena
OlHA BaKaHCHS MAaMWHHCTA KOTellb-
HOH, KOTOpas C BBOJOM nsToro 6Joxa
ynpasnusiercss. BaxkaHcHsi MaiIHHHCTa
6eperoBoii HACOCHOH He IpeiyCcMaTpH-
Baercs HopmartuBamHu. Ilpm pacnoso-
KeHud OeperoBofl HaCOCHOH BHe Tep-
putopuu I'P3C Moxer OBITh yCTaHOB-
JieHo OIHO paboyee MeCTO MalllHHHCTA
GeperoBofi HaCOCHOMH CTaHIHH.

HopMaTHBEL HCXOAST M3 OCBOGHHOH
H HalexHo#t pabGoThl OJ0YHBIX yCTa-
HOBOK. Ha myckoHa/afo4Hbil NepHOR
YHCJIEHHOCTb OTNEePAaTUBHOTO NEepCoHaNa
MOXKeT ObiThb YBeJHMue€Ha JJIS TIe&PBOTO
6J0Ka BABOe, s BTOpOoro — Ha 50%,
IJIl TPETbETO H KaXXJAOro noc/jenyo-
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HayansHUuK CMEHE! !
GNERMPICAHYUL

HayansHUK CMEHE]

HTU
Cmapuwud moawusucm KTY p
(5Hepeobnonu NeT— 4)

Cmapwud MowyHuCH! Cmapuud Mauwsden |
arepeolnokoB Nelul anepeobnokol NeFu %

Mawunucm Mawuwucm 4
suepeabranoB Nefu 2 sHepeobnonoB NeF w4
MoawuHucm—obzadyux Mawunucm-obzodyus | 5

no komnam N Tul no vomnamMNeJ u b

Mawurucm-obzodyux Mawunucm-e6xodvux 3

no mypbudHamM N2fu 2

Mawurucm-g6xodvux
no 2udposonoydanenus

Puc. 1-2 CxeMa oONeDAaTHBHOTO YIpaBJ€HHs KOTJOTYPGHHHEIM DexoM c Gmoxamum 300 MBr

Lexcypusil crecaps

(6noku 1—4).

10

no mypﬁuHaMNE’ Fub

Mawunucm-obzodqux
na eudpogongydanequtg

Lexcyprsii cnecaps




uero —ua 48% oT HOpMAaTHBHON 4H-
CJAE€HHOCTH Ha OJIHH 3HEPro6JIOK.
Huc/eHHOCTD IIepCOHaa KOTIOTyp-
OUMHHOrO Uexa ycTaHOBJEHA 1O OMBITY
dKCIIyaTallMH MNepPefoBbIX 3JEKTPO-
CTaHUHUHA C OGJOYHEIM OGOPYLOBAHHEM.
Pasprite aBroMarusammm M 1ucrau-
IHOHHOTO YNDPABJIEHHS, a TaKXKe MpH-
MeHEHHE BbIUHCIUTEJBHOH TeXHUKH
[I03BOJIAT MPOU3BECTH JaJibHeliliee CO-
KpallleHHe 3KCIIYaTalHOHHOrO [epco-
Ha/ta Ge3 CHHXKEHHS] HaJeXHOCTH pa-
0OTEl 3HEPreTHYECKOro 060pyIOBaHHs.

1-2. TPEBOBAHHS K 3KCHJYATAUUOH-
HOMY HOEPCOHAJIY. NMPABA, OBSI3AH-
HOCTU H OTBETCTBEHHOCTb OBCJIY-
XHUBAIOILEIO [MEPCOHAJIA TYPBHH-
HbIX (KOTJIOTYPBEHHHBIX) LEXOB.

Ilepen mpueMom Ha paBory xax-
Iblil paGoOTHHK TYpOMHHOrO (KOTJIO-
TYPOHHHOPO )LleXa DOJKEH IPOHTH Me-
JIHLIUHCKOE OCBUIETENBLCTBOBAHHUE,
K pa6Gote Mmoryr 6biThb momyleHH
JHIIb JIAa, He HMeIOLIHe (IPOTHBOIO-
KasaHu#i 1Ja paboTH B JAaHHOM Hexe.
Bce 6e3 meknouenns paGOTHHKY 1exa
JOJKHBI H3yuuth «[IpaBuia TexHuku
6€30macHOCTH» MJISI COOTBETCTBYIOUIHX
CeHaJbHOCTEH U cHaTh MO HHM 3K-
3aMeH. MHXKeHepHO-TeXHHYeCKH{ mep-
COHaM JOJXeH HMeThb 3aKOHYeHHOe
BBICIIIEE HJIH CPefiHee ClelHalnbHoe 06-
pasoBaHHe C COOTBETCTBYIOIHMH Te€O-
PETHYECKHMH 3HaHUAMH B o6JacTH
IKCNIYaTalHH TEMIOBHIX 3JEKTPOCTAaH-
UHAd U TIDAKTHYECKHH ONBLIT paboTHL.
Kaxnnbiit onepaTuBublil paGOTHUK CMe-
HBl JOJXKEH B COBepIIeHCTBE 3HATH He
TOJIbKO CBOe ‘pafodyee Mecro, HO H pa-
Goune Mecra MOAUHHEHHOrO eMy Iep-
COHaJa,

B cBoeit paGore BaxTeHHBIH mepco-
HaJl JOJIKeH DPYKOBOJCTBOBATHCS:

a) «[IpaBunamu TexHHYeCKO# Kc-
wryaTanuy 3JeKTPHYECKHX CTaHIH H
cereii» ([1TI);

6) «IIpaBumavu Texuuku Gesonac-
HOCTH JAJISI [IepCOHANA TEMIOBHIX [eX0B
anextpoctannuiiy (I1TH);

B) MECTHBIMH TOJKHOCTHBIMH, 3KC-
WIyaTalHOHHBIMH H I[POTHBOABAPHH-
HBIMH HHCTPYKIHSMH;

T) mpaBHJaMH BHYTPEHHEro pacmo-
pAAKa Ha CTaHIWH,

1) TpaBUJIaMM MoXKapHOi Ge3zomac-
HOCTH B LeXe, CXeMOH mMmOXapHO-Tex-
HHYeCKOro BOXOCHAOXeHHS U MpaBH-
JIAMH TYUIEHHS TOXAapoBs;

€) MHCTPYKUHMAMH 1O rpaxjaH-
CKoll oGopoHe.

BaxTenunifi mepcoHas Typ6unHOrO
(XOTIOTYPGHHHOIO) mexa HMeeT ABOM-
HYI0 MNOJYHHEHHOCTb: B AXMHUHHCTPa-
THBHOM OTHOIIEHHH OH NONYHHSAETCH
PYKOBONCTBY LieXa, B ONEPaTHBHOM —
BBHIIECTOAIIEMY ONEePaTHBHOMY DYKO-
BOACTBY. AIMHHHCTPATHBHO-TEXHHUE-
CKHA MepCcoHast B ONepaTHBHYI pabo-
TY, KaK NPaBHJIO, He BMEUIMBAETCH.
Hekmiouenne MOryr cocraButh ciyuam
HCIBITaHHs1 OGODYNOBAaHHS, IMPOBENE-
HHS HaJalOYHHIX paGoOT UJIM JIHMKBH-
Jdauuu aBapuH. B nociegnem cayuae
HaYaJIbHUK 1(eXa WU €r0o 3aMeCTHTeNdb
MOTYT B3fiITb ynpaBjieHHe Ha cebs co
BCEH BLITEKAIOIIEH U3 3TOr0 OTBETCT-
BEHHOCTBIO.

Bce onepartuBubie oTHOLIEHHS B Iie-
Xe NOJIKHBI CTPOMTBCS Ha NPHHIHIAX
e1HHOHaya uda. PacnopsixKeHHa Bhile-
CTOSILIEN0 ONMEePaTUBHOTO PYKOBOACTBA
SBJISIIOTCH  00S3aTENbHHIMH 1715 Bax-
TEHHOro nepcoHana. Pacnopsxenns,
IpOTHBOpeuyalne nonoxenusm [ITI
M MECTHBIM 3KCIVIyaTALHOHHHIM HH-
CTPYKUHAM, OTAABATbCS HE JOJIKHGL
B HCKMIOYHTENBHHIX CAyuYasx, B Teue-
HHE KOPOTKOTO BpEeMEHH, 3KCIlyaTa-
OUsl MOXKET BECTHCb C HapYUeHHeM
HHCTPYKUHI NO JTHYHOMY Dachnopsaxe-
HUIO TJIABHOINO HHXKEHepa CTaHHHH.
OTO  pacnopsxKeHue QHKCHPYeTCH
B BaXTEHHOM JKypHa/e HJIH 3alHCHi-
BAeTCHA IJIaBHBIM HHXEHEPOM B KHHre
pacnopsiKeHun.

[Iprem u crnaua cMensl perJaMeH-
THPYIOTCS JIOI2KHOCTHOH HHCTPYKUUEH,
He paspemaercs cpasath cMeHy Bo
BpeMsi JUKBMIalH¥ 4BapHHu, Bo Bpe-
Msi TIPOH3BOJICTBA OTBETCTBEHHHIX IIe-
PEK/IOUEHHH HJIM omepauuii no myc-
Ky B OCTaHOBY OCHOBHOro o060pyjnoBa-
Hus. Tlpuem cMeHBl Tpu Heucupas-
HOM OGODYNOBAHHH HJIH TIPH HEHOP-
MaJbHOM pexuMe paboThl ero AOmy-
CKaeTcsi TONBKO ¢ pa3pellleHHss Ha-
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YyaJbHMKA lexa. DBaxTeHHBIH THepco-
HaJ uexa HeceT IeXYPCTBO COTJIaCHO
rpaduxy, yTBepXKIASHHOMY HauaJbHH-
KOM IleéXa WJIH €ro 3aMecTHTeleM IO
skemsryatauun. Hapywenue rpadwka
nexypcrsa 3ampemaerca. O6men ne-
KYpPCTB NOTMyCKaercs JHIIb B HCKJIO-
YUTEJbHBIX CAyYasx MO pa3peleHuio
PYKOBOJICTBA LeXa H CMeHbl. JleXyp-
CTBO B TeyeHHe [BYX CMeH He JOMy-
ckaercsi. B ciayuae HeBhIXOHAa Ha Je-
XKYPCTBO CMEHHOro MepcoHasa CMeHb
pPaGOTHHK NOJKeH NMOCTaBHTb 06 3TOM
B H3BeCTHOCTb PYKOBOACTBO LieXa U
ocTaThCsl Ha cBoeM paboyeM MecTe
0 mpux0La CMEHHL.

- -BaxTtenHnli mepcoHan HeceT OT-
BETCTBEHHOCTD!

a) 3a HapylleHHe JeHCTBYIOUIHX
MHCTPYKUHH, TOJOXKEHHUH, UHUPKYIA-
pos, [1T3, IITB u nxp., ocoGeHHO ec/H
370 TOBJEXJI0 3a COOOfl NOBpeXKIeHHE
o6opynosanus, Gpak B pabore HIH
TPaBMAaTH3M;

6) 3a HeBHIMOJHEHHE pacnopsxKe-
HUf DPYKOBOJCTBA L€Xa HJIH BhIlle-
CTOSILIEr0  ONepaTHBHOTO  PYKOBOZ-
CTBa,; '

B) 3a HeBHIMOJIHEHHe HJH HecBOe-
BpPeMeHHOe BHLINOJHEHHe CBOUX 001-
gaHHOCTel, a TakKxe HeNoJHoe HC-
[OJB30BaHHe CBOMX MNpaB, OCOOEHHO
eCclM B pe3yJabTare 3TOTO NPOH30ULIA
aBapusi, 6pak B pabore H/IM HecyacT-
HbIfl caydai:

r) 3a omuOOYHbIE PaCMOPAKEHUA
MJAH AefCTBHS, BHI3BABLIHE BO3HUKHO-
BeHHe aBapHHHOM CHTyauWH HJIH He-
CUaCTHOTO CJydas Ha [POU3BOJCTBES

A) 3a HenpaBUJIbHOE HJIH HEeCBOe-
BpemenHoe OQopMJIeHHEe MAOKYMEHTa-
IIMM: OTIEPATHBHOTO XYypHajla, 3adBokK,
HapsAnoB H Ap.;

e) 3a HapylleHHe TpaBHJ BHY-
TPEHHEro pacnopsiika CTAHLHY;

K) 32 HEIKOHOMHUHYIO  paboTy
06opy10BaHKs, BHI3BABIIYI0 MHepexor
TOMJIMBA WM YyBeJWUeHHE pacxoia
3JeKTPO3HEpruH Ha cOOCTBEHHbIE HYXK-
JUbL.
B uHCIO aIMHHUCTPATHBHBEIX B3bI-
ckaHMfl 32 NefCTBHS, yKa3aHHbIE B BHI-
IMeyKas3aHHBIX TYHKTaX, MOTYT BXO-
IUTh JUIIeHHe NpeMHuit (MoJHOe HIH
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YyacTH4HOE), BHITOBOP, TOHHXEHHE
B JOJIKHOCTH Ha OTpeJe/eNHbIA CPOK,
yBOJIbHEHHE C PaGOTH. DTH B3BICKAHUSA
He HCKJI0YaloT YroJIOBHOH OTBETCTBEH-
HocTH B HamGboJee TAXKEJNbIX CJAydasx.
IMpu mapylmeHHsiX, CBA3aHHBIX C He-
BBHITIOJIHEHMEM NpaBUj TeXHHKH Ge3-
ONACHOCTH, AEHCTBVIOUIHX 3KCITyaTa-
[{HOHHBIX H HOPOTHBOABAPHUHHBIX HHCT-
pykuu#i, a Ttakxe IITO, BHHOBHBIE
JOJIIKHBI CIATh BHeo4YepeJHOH IK3aMeH
mo sTuM Bompocam. Heo6xomumo OT-
METHTb, YTO COTJIACHO YCTaHOBHBIIE-
Mycsl TOJIOXKEHHIO PYKOBOAAIMI aln-
MHHHCTPATHBHbI! ¥ ONEPATHBHbIA Iep-
COHAJ HeceT Ompefe/IeHHYI0 OTBETCT-
BEHHOCTb 3a HeNpaBHJbHBIE IEHCTBHA
NOXYHMHEHHOTO eMy fepcoHasna.

3a gauTesibHYI0 GesynpeyHyo, 6e3-
aBapuitnylo paboTy, a Takxe 3a HHH-
IIMATHBY H ONEPaTHBHOCTb NPH JIMKBU-
NauHy aBapHH BaXTeHHBIH NepPCOHAJ
MoompsAeTCs 1EHEKHOH TpeMuei, Bbi-.
HeceHueM 6J1aTOJapHOCTH, MOBLIIHEHH-
eM okJdala (B mpejenax WWTATHOTO
pacluCaHKs), TIOBBILIEHHeM B JOJIK-
HoctH, 3aHecenueM Ha Jlocky mouera
¥ JpPYrMMH MepaMM OOIIECTBEHHOTO
TIOOLLPEeHH .

1-3. MHCTPYKILMH MO 3KCMJIYATALLHH
OBOPYJOBAHUSA

Baxuefuei SKCMAyaTalHOHHON
MHCTPYKUHEH, NeHCTBYIOLIeH Ha BCEX
snexrpocranmusax CCCP, asasiorcs
«[lpaBuia TeXHHYECKON SKCTUTyaTalHH
SMIeKTPHYECKHX  CTaHIHUA H ceref»
(TIT3), yTBepXJeHHble MHHHCTPOM
3HEPTETHKH " 3JeKTpUUKaLMU
CCCP n ofsazareabHble IJis 3JCKTPO-
CTaHIMH, SJeKTPUUECKHX H TEMJIOBBIX
cerefi MHHHUCTEPCTB K BEIOMCTB.
B IIT3 conmep:Karcd OCHOBEbIE HOpMA-
THBHBlE MaTepHaabl MO OpraHH3aluH
SKOMJyaTalldd U peMoHTa 06opynoBa-
Hust Typ6uHHBIX Hexos. IITD cucrema-
THYECKH IlepecMaTpHBalotcs H 1nepe-
¥37210TCH € yYeTOM HaKOMHBIIEroCH
onpita 3xermsyatauuu. C BEIXOJOM HO-
poro Hagauus [1TD crapnle H3AAHHA
4BTOMATHUECKH TePAIOT CBOIO CHIY.

Ha ocHoBaHMM OCHOBHHIX IOJIOXKE-
auit TITD ¢ yuerom TpeGoBaHuit 3aBO-



Ja-u3rOTOBUTENS] U PEeKOMEHIAUHUN ro-
JIOBHBIX HCCJ/I€JIOBATEJbCKUX M HaJa-
JOYHBIX OPraHu3auuiéi paspabaThiBa-
I0TCA ROJIXKHOCTHEIE, TIPOHU3BOJICTBEH-
HBIE H MPOTHBOABApHAHBIE HHCTPYKUMU
TIPUMEHHTE/IBHO K MECTHBIM YCJIOBHSIM
3KCILTYyaTauuy. DTH HHCTPYKIHH SB-
Jas10Tcs 6oee NOAPOGHBIM H3J0XKEHH-
uueM mpasua TIT3 maa xaxnod KoH-
KPeTHOH TypOHHBI, OMHAKO HU OIUH H3
MYyHKTOB 3THX HHCTPYKIMH He JOJIKEH
[IPOTHBOPEUHTD COOTBETCTBYIOIIUM
mpaBusiam IITD. 3nanue IITD sapas-
encsl 00513aTe/IbHBIM /IS BCEro o6Cay-
JKHBAIOLIEr0 U PYKOBOJSIMIETO MEPCO-
Haja CTaHIUH.

oNKHOCTHRIE HHCTPYKIHHM oOIpe-
ZIeJsIIoT;

a) ocHoBHEIe TpeGoBaHus K pabor-
HUKY;

6) IOIYHHEHHOCTE;

B) 30HY OOCHYKHBaHHUS,

r) npaBa M 06513aHHOCTH;

1) OTBETCTBEHHOCTD.

TIpoussoncTBeHHbIe
OoTIpeeNnaior:

a) MOPANOK NMPHEMKH U CHLaYH CMe-
HHI;

6) mnopsmok HAGJIIONEHUS, Perynu-
pPOBaHUA H obCayKUBaHUS 060PYAOBa-
HUSI BO BpeMsl HODMAJNBHOH 3KCIITYya-
TaluH,;

B) MOCJENOBATEIBHOCTb OTepaiuil
10 NYyCKY W OCTAaHOBKe OGOPYIOBaHUS;

r) MmopsIoK PEMOHTOB, OCMOTPOB H
H ompoboBaHus pe3epBHONO 06OPYILO-
BaHUS,

Jl) mpeneibpHEIEe NOIYCTHMble HOp-
‘MBI OTKJIOHEHHS Pa3/JMYHLIX NMapaMer-
poB (maBleHuss M TeMIEpPaTyphl CBe-
3KEro napa, IaBJIeHHsl B KOHIEHCATOPE,
9 KOHTPOJBLHON CTYIIEHH, AaBJeHUsA H
TeMIepaTypH Macaa 4 T. A.).

s
HHCTPYKIUH

TiporusoaBapuiinple  HHCTPYKLHH
ONpeeJISIOT:

a) aBapufinble pexuMmbl Typ6O-
YCTaHOBKHY;

6) nopAnOK JUKBHUAAUUM Ppa3/iuy-
HBIX aBapHi,

Kpome I1T3, ochoBol cocTaBieHus
HHCTPYKUHHA ABAAIOTCS WHGOPMAILHOH-
HBle (IHCbMA, 3KCIVIyaTallHOHHBIE H
NpOTHBOABAPHAHEIE HUDKYJASIPH, HAH-
PEKTHBHBEIE VKa3aHHs, THIOBbie HHCT-

pPyKUuH, H3gaHHble MuHuCTEpPCTBOM
9HepreTHXH M snekrpudmxkanuu CCCP,
a2 TakXe 3aBOJCKHe JaHHHe. IIpous-
BOIACTBEHHBIE W TIPOTHBOABAapPHAHBIE
HHCTPYKIHH pa3pabaThiBAOTCA JJIs
KaXAoi TypOOYCTAHOBKH  OTHENb-
Ho. B HHX ROMKHBI OBHITH yUTEHH OCO-
6eHHOCTH KOHCTPYKUHH KaxKIOIo ar-
peratra M MecCTHble YclIoBHsA. JoaxK-
HOCTHbIC HHCTPYKIHH fABJAIOTCH THIO-
BBIMH IJIS1 BCeX IEKTPOCTAHUHH H CH-
cTEM.

TouHOe, HEYKOCHHTENbHOE BHINOJ-
HeHHe BCeX INYHKTOB 3KCIJIyaTallHOH-
HBIX HMHCTPYKUHH SABJIAETCH 3a/0TOM
GezaBapHiiHO# M SKOHOMHYHOK pabo-
Tl Typ6oarperara. Qco6oe BHHMA-
HHe CJIeflyeT YIedHTb pas3paboTke H
OCBOEHHIO NPOTHBOABAPUMHBIX HHCT-
pykuuit. Iloutu Bce aBapuu Ha Typ-
60yCTaHOBKe MPOTEKAIOT YPe3BLIYaiiHo
OBICTPO M HMEIOT TEHJEHIHIO K pa3BH-
THIO, TO3TOMY OOCJYKHBAIOUIMH mep-
COHall Jo/xKeH yMeTb GBHICTPO pacmo-
3HaBaTb MPH3HAKH BO3HUKAMOLIEH aBa-
pHHY ¥ DPHHHUMATb BCe Mephl K JHKBH-
Jal¥ aBapHAHOTO TOJOXKEHHUS,

1-4. MOATOTOBKA 3KCHJYATALLHOH-
HOTO NEPCOHAJIA

Oco6yio posb B obecrmeuenuu Ges-
apapuifHolt pabGoTel TYPpOWHHOK yCTa-
HOBKH MrpaeT CHCTeMa MOITOTOBKH
IKCIUIyaTaHOHHOIO MepcoHana, BKI-
qawouas B cebs:

a) usyuenue IITD u uHCTPYKUHUf;

6) mpoxoXIeHHe TeXMHHUMYMa;

B) CTaxXHpPOBKY Ha paGouem Me-
cre;

r) IK3aMeH,

Jl) HCOIBITATENbHBIA CPOK PaGoOTHI

Hayuyenue TITD u MeCTHBIX HHCT-
PYKLHA 4BJfeTCH OCHOBOH MOATOTOB-
KH 9IKCIJIyaTAHOHHOTO TepcoHalfla.
dra pabora TpOBOXHUTCH O6YYalOIIH-
MHCSl CaAaMOCTOSITeJILHO U COMNPOBOXJA-
eTcsl 03HaKOoMJeHHeM ¢ 0GOpyIOBAHH-
€M TI0 MecCTy.

ITpoxoxnenne TeXMHUHUMYMA NpeX-
craBiasier cobofi GoJiee BBLICOKYIO CTY-
TleHb OOy4YeHHs, UeM IPOCTOe H3yue-
HHe MHCTPYKUHH, TaK Kax B mMPOrpaM-
Me KYPCOB TEXMHHHMYyMa MpemycMar-
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pHUBaeTCs TakxKe H3yueHHe TeoperHue-
CKHX OCHOB TEOPHH TypOOMaWHH,
TepMOAMHAMYKH, TeOPHH HACOoCOB H
JAPYTHX TEXHHUECKHX AHCHHMIuH. [1po-
BeJeHHe 3aHATHH 110 TEXMHHHMYMY I10-
pyuaercs HanGosee KBanuQUUHPOBAH-
HOMY HHXXEHepHOMY IepcoHany.
CraxupoBka Ha pabGoueM MecTe
sBJseTca 00sg3aTeNbHOM AJs BCero 06-
CNyXKHUBAIOIIEr0 NepcoHaja Uexa BHE
3aBUCHMOCTH OT obGpasoBaHudA. B Ha-
CTOsIIEEe BpEMs 'Ha BCEX 3JIEKTPOCTaH-
OHUAX NPHHATO NPaBHJIO, MO KOTOPOMY
CTaXHWpoOBKa Ha JI00y10 [0/XKHOCTD
HauYHHAETCsl C H3yueHHsi BCceX pabouux
MecT, HaunHasg ¢ caMoi HH3IeH JoJXK-
HOCTH. DTO NOJ0XKEHHe Kacaercs Tak-
e M HHXEHEpPHBIX MOJIKHOCTEH.
BTopbiM nyTeM MOATOTOBKH O0C/IYKH-
BAIOIIEro NEepcOoHasa BBICOKOH KBaJH-
GbHuKalHU SBJAsSETCS BEIABHKEHHE C HU3-
WHUX JOJXHOCTeH HanboJee HHHUIHA-
TUBHBIX H [OArOTOBJIEHHBIX PabOTHH-
KOB C OJHOBPeMEHHBIM 00f3aTe/IbHbIM
o6yueHHeM HX B By3ax W/IH TEXHHKY-
Max [0 CHCTeME€ BedepHero My 3aou-
poro o6yuenusi. Ilociie CTamHPOBKH
Ha HM3mMHX pabouynmx MecTax MPOHU3BO-
nurcd JJIMTeJNbHAas CTaXHpPOBKAa Ha
cBoeM paGoueM MecTe MHOA PYKOBOA-
cTBOM HauGojee KBaJU(PUIHPOBAHHO-
ro creliajncTa, paéoraoeuro B 1au-
Holl jgomxHocth. Ilocie OKOHUYUAHHSA
CTaXKHPOBKH  obydalpouluiicst — claer
3K3aMeH CIelHaJbHOH KOMHCCHH H
TOJBKO TIOCJHE 3TOro  JOMyCKaeTcs
K caMmocToATeJbHOR pabote. Pesyib-
TaTel 3K3aMeHa 0QOpMAAIOTCA MPOTO-
kosoM. Omaua sK3aMeHa Ha JOJIXKHO-
CTHYI0O KBaJu(UKALHIO HE OCBOGOXK-
ZaeT OT NMOBTOPHBIX NPOBEPOK 3HaAHUIL,
KOTOpBle MPOBOASTCH CHCTEMATHUYECKH
110 3apanee pa3paGoTaHHOMY TIpaguKy.
B nacrosimee BpeMsl 3HAUHUTENBHOE
pacnpocTpaHeHHe MOJYYHIH TeXHAYEe-
ckde crnocobel o6yuenus. K HUM OTHO-
carcs of6ydeHWe Ha  CHeNHaJbHbIX
myJAbTaX W TpeHa)epax, MpHMeHeHHe
aBTOMATHUECKHX 3K3aMEHaTOpOB, Pas-
paboTka o6beMHBIX MaKeToB 060DY0-
Bauusi W IeHCTBYIOIIMX Mojejded OT-
neJbHBIX Y3JI0B U MEeXaHH3MOB.
Hau6onee NpPOCTHIM TEXHHUCCKHM
CPEJICTBOM TIPOBEDKH 3HAHMH SBJIAIOT-
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C AaBTOMATHYEOKHe SK3aMeHaTOphL.
OHu uMeloT MHOro MomubHKauui, HO
OCHOBHASl HIeA HX oblag H 3aK/iua-
erci B TOM, UuTOo OOydaolUHics
JOJIKeH B OTBET Ha 3allaHHBIH BOMPOC
BEIOpATh M3 HECKOJIbKHX OTBETOB Npa-
BUABHEIG, JIA15 3TOro Ha ocoGoM MaH-
HO HJIM 3KpaHe IOABJISETCS BOMNPOC,
Ha KOTOpLIH JOJXKEeH OTBETHUTb JK3aMe-
uyembtii. Ha cocennem 3skpaHe MOAB-
JSieTCs PAL OTBETOB, N3 KOTOPBIX TOMb-
KO OJHH npaBuabHBLA. Bri6pas orBerT,
obyualomuics HaXHMaer COOTBETCT-
BYIOILYIO KHOIMKY, IOC/e 4ero MaluuHa
BBIJlaeT CHTHAJ <«BEPHO» HJIH «HEBEP-
ro». ViMeloTcss MamiMHbl, CYMMHpPYIO-
HIe OTBeTH 3K3aMeHyeMoro Ha pfal
BONPOCOB M BbiJalollMe OKOHUATeJb-
HYI0 OLUEHKY 3HAHHK 1O narubaniabHol
cucreme. OCHOBHBIM IIPEUMYIIECTBOM
NOTOOGHBIX MZIUH SABJIAETCH BO3MOXK-
HOCTH CAMOCTOSITENTBHOR  TPOBEPKHU
cBoux 3HaHuit, OfHaKo Tako# crnocob
TMPOBEPKH 3HaHMi He MOXKeT 3aMeHUTDb
3K3aMeHa, NPUHAMAEMOTO KOMHCCHEH.

BecbMa 3¢GGEeKTHBHBIM METOAOM
o6yueHHs ABJseTCS HCNOJNb30BAHHE
crelUaJbHBIX TpeHaXepoB, HMHTHU-
pylomux TyapT ynpapienns. C mo-
MOLIbI0 TPEHAXKePOB  ONMEePaTHBHbIM
repcoHas o6yuaercs OCHOBHBIM oflepa-
UM TI0 TYCKY H OCT2HOBY OCHOBHOTO
W BCIOMOTaTenbHOro OO0OPYLOBaHHA,
a Takxke JHKBHaluu Haunbosee Xa-
paKTePHBIX  aBApHHHBIX CHTyalHH.
[lpuMeHenue TPeHaXKepoB crocobCT-
ByeT COKDaIIeHHIO CPOKa CTAXUPOBKH,
PU 3TOM CTa)XKep OKa3bIBAeTCA MCHXO-
JOTHYECKH JIydllle TOArOTOBJICIIIBIM
K caMoCTGATeNbHON pabore.

1-5. MIPOTUBOABAPHVMHBIE TPEHHU-
POBKH
[TpoTuBoaBapuiiipie  TPEHUPOBKH

apisiorcs 3QGeKTHBHbIM CPeACTBOM
o6yueHns mepcoHana Ha pabounx Me-
CTaX METONaM JHKBALAUHMI aBapHil.

[IpoBenenne  NPOTHBOABAPHMHBIX
TPEHHUPOBOK NpeCeyeT HesH:

a) mpoBepKy 3HaHHs OGCIYXHBAIO-
ILAM TIepCOHaJ0M 060pYyROBanHs, Tel-
JoBuix cxeM, TITD, npon3BOACTBEHHBIX
i MPOTHBOABAPUAHBIX HHCTPYKLH;



6) pasBHTHe 0 aBTOMATH3Ma MPH-
€MOB JIMKBHAAUWH THUTHYHHIX aBapui;

B) OTPaGOTKYy HaBLIKOB JIMKBHIA-
UYH KPYITHHIX, PeJKO BO3HHKAIOMIHX
aBapul, C KOTOPLIMH 06CTYKHBAIOLIHIL
fiepcoHaN B MpaKTHUYeCKOH paboTe elle
He BCTpevascs,;

T) TICHXOJIOTHYECKYI0 [IOAATOTOBKY
ONepaTHBHOTO TepcoHasa K pabore
B YCJIOBHSIX aBapHIHOH CHUTYalUH.

[TporuBoaBapufinbie  TPEHHPOBKH
JeJATCS Ha IleXOBble M oOulecTaHIH-
OHHLIE,

[lexoBrle TPEHHPOBKH NpPOBOAATCA
MO PYKOBOLCTBOM HAaYaJbHHKA Ilexa
M HOCSIT JIOKaJbHBIK XapaKrep, He Ka-
cascb 060pYLOBAHHUS JPYTHX HEXOB.

O6mecTaHIHOHHBIE  TPEHHPOBKH
MPOBOASATCS TMOX PYKOBOLCTBOM TJIaB-
HOTO HHXKeHePa CTaHIUM H OXBaThIBA-
10T, 10 BO3MOXKHOCTH, BeChb 3KCIJya-
TaUHOHHBIYI COCTAB CMEHHI.

Temarnka TpeHupoBOK moaGupaert-
€ C yueTOM cnenupHKH M TeXHHYe-
CKOIO COCTOSHUSI OGOPYMOBaHUSA, HAHU-
Goslee yacThIX aBapuil U 6paxoB B pa-
6oTe, aBapHii Ha CTAHUMAX € aHAJO-
THYHBIM o6GopymoBanueM. TemaTtuka
TPEHHPOBOK JOJIKHA TaKXe YUHTHI-
BaTb MECTHBIE METEOPOJOTHUECKHE,

FHAPOJIOTHYECKHE H  cefiCMHUYEeCKHe
YCJIOBHS.
HaunGosiee omacHEIMH  SBJASIOTCS

4aBapuy, BhI3LIBAIONIHE paclpOCTpaHE-
HHE aBapHHUHOrO MOJOXKEHUS Ha APYyrye
o6bexTol. MIMeHHO Takue cHUTyanuu H
OOMXKHE [IPOUrPHIBATECS BO BpeMs
aBapUHHBIX yYEHHUH, NIPH 3TOM JHKBH-
Hauus aBapuH MoxeT OBITb OCJIOXKHe-
HAa HaAW49¥eM JONOJIHHTENBHHIX YCJIO-
Buii  (ctuxuiiHoe GeACTBHe, TIOXKap
¥ T. 1.). TeMBl NpOTHBOABAPHIIHBIX
TPEHMPOBOK TepCOHAJy 3apaHee He
€000 a10TCS.

PykoBoauTesu npoTHBOAaBapHHUHBIX
TPEHMPOBOK 0O0s3aHBl AETANLHO pas-
pa6GoraTh MpOrpaMMy OpTaHH3aAUWH H
TIpOBEAEHHsT TPEHHPOBOK. B mporpam-
Me JOJKHH ObITb MpenycMOTPEHHl pe-
XHUM paboThl 060PYLOBaHHUS, TENIOBAS
cXeMa, BapUaHThl pelIeHus TPEHHPO-
BOUHBEIX 3afay, PacCTaHoBKa KCOHTPO-
JUPYOIIUX Jul Do pabounM MecTaM,
YCJOBHEIE CHTHAJE ¥ TMOPSNOK CBSI3H.

IlpornBoaBapuiinble  TPEHHPOBKH
JeXKYPHOro TepcoHana o6bIYHO TPOBO-
AATCH C pa3BellHBAHHEM HA MEXaHH3-
MBl 4 amnmapatypy mnaakatos: <«OTt-
KpBLT», «3aKpHII>, «Braounis,
«OcTaHOBHI» U T. 1.

[MTocsienoBaTenbHOCTL NPOBOAMMEIX
onepanuii W BpeMs, 3aTpayHBaeMoe
Ha MepeKJIOUeHHEe 3/JeMEHTOB CXEeMBI,
buxcupyercsi HabniomaTeNnsaMH, Haxo-
OAMUMHCS Ha pabounux MecTax.

ITocne npoBenennss TpenupoBKH
HasHayaercsd pa3bop HeflcTBHMA KaX-
JI0TO y4YyaCTHHKAa TPEHUPOBKM H Bcel
CMEeHbl B UEJOM. JIuia, AOMyCTHBIIHE
OWHOKH H HeNpaBHJbHEIE NeHCTBHS BO
BpeMsi TPEHHPOBKHM, MOJIKHBEI TPOHTH
NOMONHHUTEJbHBIH HHCTPYKTAX, BHe-
flIAHOBYIO TPEHUPOBKY WM BHeouYe-
pennyio nnposepKy 3Hauuil. Ecan 60ab-
IIHHCTBO YY4CTHHKOB TPEHHPOBKM I10-
JIYYHJIH HeYIOBJETBOPHUTE/bHBIE OUEeH-’
KH, TPeHHPOBKA IO 3TOH TeMe JOJXK-
Ha ObITb NpOBefeHa BTOPHYHO. EciaH
TI0 XO4Y TPEHHPOBKH BBISBHTCS IleJje-
€006pa3HOCTb MPOBENEHNS KAKUX-JIHE0
TIPOTHUBOABAPDHHHEIX MEDONPUSITHI, TO
3TO KOMKHO ObITb OTMEYEHO B KypHa-
JIe TPEHHPOBOK, IHOCJe Yero pPyKOBOJ-
CTBO IleXa JIO/MXKHO OCYIIECTBHTL 3TH
MEDOMPHUATHS.

B 6/10uHBIX ycTaHOBKAx Bce omepa-
THBHbBIE [IeDPEKJIOUeHHS OCYILIeCTBJIA-
I0TCs1 ¢ OJIOYHOTO LUUTA YIIPAaBJEHHS
(BLLY). Y 3nech aBapuiinbie TpeHu-
POBKH MOKHO OCYIIECTBJISITb MYyTEM
BHIBEIIUBAHUS GHPOK M TJIaKaToB, O~
HaKo Haubojiee KauecTBeHHbIE TPEHH-
POBKH IIPOBOIATCH Ha CHeNHANBHBIX
TpeHaxXepax, HUMHUTHPYIOIIUX MOYJIbT
YIpAaBJIEHHSA, I'le aBapUAHbIE CHTYAIIAH
€031a10TcsA ¢ APYroro MyJabTa, ympas-
JISIeMOTO HHCTPYKTOPOM.

1-6. OPTAHU3AL WA PABOYETO MECTA
H CBSI3H PABOYHX MECT

Pa6cuee Mecto 06CayKHBaIOLIETO
nepcoHasia 1exa NOJXKHO OhTL opra-
HH30BaQHO C TAKUM pPacueToM, 4YTOOH
Obl1u o6ecneuens! Ge3onacHocTb pabo-
THI, XOpOIIHH 0630p paGoTalouero
060pynoBanHus, GJH30CTb amIapaTyphl
YOpaB/jeHHss M MPHOOPOB KOHTPOJISL.
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Bosbmoe 3nauenue st HOPMAaJLHOH
IesSTeJbHOCTH TIEPCOHANA HMEIOT CaHH-
TapHO-NUIHEHHYECKHe YCJIOBHs Ha pa-
GoueM MecTe: OCBEIIEHHOCTb, KOHIH-
IMOHUPOBAHHE BO3JyXa, HHU3KHH YpO-
BeHb wyma. PaGouee MeCTO IOJIKHO
6LITh YKOMIWIEKTOBAHO BCEeMH HEO00XO-
JHMBEIMH CXeMaMH, HpPOH3BOJICTBEHHHI-
MU ¥ aBapHAHBIMH MHCTPYKIHUSIMH, TEX-
HHYECKHMH XapaKTepHCTHKaMH 060py-
NOBAHHUA, UYEPTEXaMH Y3JI0B, PeXuM-
HBIMH KaptaMu u rpadukamu. Haunbo-
Jlee BaXXHBIe ONEpPaTHBHBIE  CXEMBI
JIOMTKHBE GLITh BHIBEIIEHHB Ha paboueM
MecTe B CHeNHaNbHHX paMKax ok
CTEKJIOM. DTH CXeMBI JOMKHH OHITb M0
BO3MOXXHOCTH I[BETHBIMH, ¢ ofo3Haue-
HpeM HoMmepos 3axsuxek. Haubosee
COBPEMEHHBIM H YILOOHBIM BHIOM CXeM
SBJIAIOTCS MHEMOCXeMBl C pacloJjoxe-
HHeM HA HUX KJII0Yell THCTAHLHOHHOTO
ynpaB/eHusi H CHIHAJNH3aUUK TOJIOKe-
HHS peryJUpPYIOmHX OpPraHoB. DTH CXe-
MBI HAXOAAT PacIpOCTpaHEHHEe Kak Ha
IJIABHBIX, TaK M Ha MeCTHBIX LIMTaX
ympasienusd. Pabouee MecTo JOJKHO
6biTh cHabXKeHo Bcell HeOGXOAUMOH
JNOKYMeHTanuei: CYTOUHHIMA BeLOMO-
craMH, 6JaHnkaMH HapgA0B, BaXTeH-
HBIM JKYPHAJOM, KHHIOR pacrnopsxe-
Hull, xKyprasom jpedexros obopynosa-
uusi. PaGouee MeCTO JO/MXKHO ObITH
YKOMIUIEKTOBAHO HEeOOXOIMMBIM HHCT-
DYMEHTOM, 3anHacHbIMH KOHTPOJbHO-
U3MepHUTEeNbHBIMH NpuOOpaMH, cMa3ou-
HBIMH IIPHCIIOCOGIEHHAMH, TPOKJIAN0U-
HHIM MaTepHasoM, aKKyMYJsTOPHBIM
donapem, cnenonexnoii. Ha Bcex pa-
Gounx MecTax AOJIKHBI HMEThCS MEIH-
LIHHCKHE AalTe4KH UM HHANBHIYaJbHbIE
cpenctsa noxaporymenas. Ot mpa-
BUJIBHOM opranusanuy pabouero Mecra
B 3HauWTe/IbHON Mepe 3aBHcAT 0e3-
omuGOYHOCT: H OTepaTHBHOCTb Palo-
TH nepconana. [losToMy COBEpIIEHCT-
BOBaHHe palGouero MecTra MOJIXKHO
6LITh TepBOOUEPeNHON 3ajaued mpo-
rpammbl. HOT mpennpuaTus.

BoJbioe 3HaUeHHe [JIs YeTKOH pa-
6oThl TepcoHasa H GBICTPOH JHMKBUIA-
IIMY aBapuii HMeeT MPaBUIbHO HaJa-
JKeHHAsl CBSA3b PabOuUHX MeECT.

B TYpOHHHEIX H KOTJIOTYPOHHHBIX
jexax Hallla¥ MpHMeHeHHe Clefyonue
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BHJIH CBSA3H: MEPEroBOpHLIE TPYOHI, Ma-
WIHHHEE Tenerpad, teaedOHH U Cpefi-
cTBa rpoOMKO# cBs3H. IleperoBopHBIE
TpyObl NPHMEHSIOTCA B OCHOBHOM JUIA
CBfI3H MAUIHHHCTa TYPOUHBI CO CBOHM
MOMOLIHAKOM, HaXONSHIHMCS Ha OT-
MeTKe KOHIEHCAlHOHHOro TOMEeIlEeHU .
IMeperoBopubie TPYOn cHabXxaloTcs
CBETOBHIMM H 3BYKOBBIMM CHTHAJTaMH
NS (IPUBJIEUESHHS] BHHMAHMS NepCoHa-
na K BeizoBy. C mepexoLoM NOMOIIHH-
Ka MaHIHHHMCTA Ha pacIUHPeHHYIo 30-
Hy ofciy:KuBaHHs 0BOpYILOBAHHS Te-
peroBopHele TPYOBl yTpPaTHAH CBOE
3HaueHHe.

Mawnpasiit Teserpad CayXKuT AAS
CBSI3M MAIUMHHCTA TYPOHHHI C 3J€K-
TPHYECKHM LHTOM ympasJsenus. C mo-
MOIIBIO MallHHHOTO Tenerpada B TY
H JAPYIyI0 CTOPOHBI MODYT OBITH nepe-
JaHbB KODOTKHe CJ0Ba KOMaH[IBI
«BHUMaHHE», «IPUGABHTbY, <yOABUTDY,
«MamuHa B onacHocTH» H mp. KosaoH-
KH MamuHHOro Teserpada cHabXKeHbk
CBETOBLIMH M 3BYKOBBIMH CHIHAlaMH.

TenedoHBl NPUMEHAOTCH LA CBA-
30 ¢ JIO6biM aGOHEHTOM CTaHIMH, &
TakXKe JUIS  ONEpPaTHBHOM  CBf3H.
B nepBoM caydyae TIPHMEHAETCS Tese-
¢dboH ¢ UEeHTpa/JbHBIM BBI30OBOM 4Yepes
KOMMYTaTop, BO BTOPOM Cjyyae HC-
noab3yercs mpsiMast cBsA3b. B cBsi3m
¢ OrpaHHUYEHHOCTbIO yucaa a0OHEHTOB,
¢ KOTOPbIMH OOBIUHO BELYTCs Iepero-
BOpHl € pabouHx Mecrt, WHPOKOe pac-
NpOCTpaHeHHe  HAXOAAT  TesledOHBN
C KJABHUIHBIM BLI30OBOM. DTO YCKOpS-
er TIpomecc BbI30Ba abomeHTa. Bauay
3HAYHTEJbHOTO IyMa Ha paGoyux Me-
crax TejeOHB  YCTaHaBAMBAIOTCA
B GyaKax, UMeEIOIHX 3BYKOH30IALHIO.
Inst BHI30OBA K Tesleony mpHUMeHALTCHE
3ByKOBasi M OBeTOBas CUINHAJH3AIHA.

B mocnenHee BpeMs LIMPOKOe pac-
npocTpaHeHHe HAa CTAHUUAX HaXONAT
cpencTBa TPOMKOM CBfI3H. Ta CHCTEMa
COCTOUT M3 MOUIHBIX THHAMHKOB, YCTa-
HOBJIEHHHIX Ha pafouux Mecrax, H Mu-
KpodoHoB 1y obecrnedeHHss ABYCTO-
pouHeit cBsian. Ona oueHp OnepaTHBHa
1 ocofenyHo yno6HA MpH JHKBHAANXH
aBapuli. Biaronaps e Becb KCmIya-
TAMOHHBI ¥  AAMUHACTPATHBHBIX
MepcoHa] HaxXOIHTCS B Kypce COObI-



THH, NPOHUCXOASIIUX B Iiexe, H, KpoMe
TOTO, PYKOBOACTBO 1leXa HJH TVIaBHBIH
HHKeHeD MOXKeTMOAKIIOUHTLCS K JIHK-
BHAAaUMH aBapuH. B ycaoBUsX HOP-
MaJIbHOH 3KCIVIyaTalldd 3Ta CBA3b HC-
TOJb3YyeTCsl KaK IMOWCKOBAas U MpPUMe-
HATb ee IIfl JJIUTeNbHLIX NIePeroBopos
HE pEeKOMeHIyercs, MOCKOJALKY 3TO
YBeJTHUWBAEeT YPOBEHb HIyMa B Iexe H
OTBJIeKaeT BHHMaHHe 00CHYXKHBaIOIIle-
ro nepcoHaJa.

1-7. BJIOYHBIH HIHUT YIPABJIEHHSA

ITpumeHenne 610YHON KOMIOHOBKH
OCHOBHOro o6opynoBanus oGycJ0BHJIO
mepexoq Ha HOBBE NPHHUHILL YHpaB-
JIeHHs 3Hepro6JaoKaMi. OTH [PUHIHTIL!
3aKJI0Yal0TCsT B CO3MAHUM e HHO¥H
HEHTPANH30BaHHON CHCTEMBl YIIpaBJie-
HHUA . arperataMu 6J10Ka, BCE 3JI€MEHTH
KOTOPOH pa3MelfaloTcsi Ha OGJOYHOM
muTe ynpasjenus (BILY).

Cucrema  ynpasieHHs  OJ0KOM
BKJIIOUaeT B cebf NpHOOpLI KOHTPOJA,
aBTOMATHKH, aBapUHHOH CHIHAJH3a-
UAd ¥ JAUCTAHIIMOHHOTO YIPaBJeHHS.
C BIILY ocyutecTBasEeTCSI TaKXKe CBSA3b
¢ paGoOYHMH MEeCTaMH H LEeHTPaJbHbIM
mwuToM yrnpasieHus. Kpome toro, Ha
BIIY pasmemialorcsi ynpasJsiloHiie H
HH(OPMALHOHHO-BHIYHCAHTEIbHBIE Ma-
UIMHBI, eclH HuX YCTaHOBKa TIpeay-
CMOTpEHA NIPOEKTOM.

Bce 27eMeHTHl CHCTEMBI yIpabiie-
HMs pa3MellaloTcss Ha OlepaTHBHBIX
TaHesisx W My’abrax ynpasienus. Ha
6/0YHOM LUHTE Da3MeNlaloTCs TaKkKe
3JeKTpUYecKue maHeau 6a0Ka resepa-
TOop — TpaHcHopMaTop, MaHeJH TEXHO-
JIOTAUECKOH BalUUTBI, NaHeJH peryJs-
TOpOB, HaHeJH NHTAHHSA, NAHEJH HeH-
TpaJbHOH CHIHAJNM3alHH M PAL LpYy-
X HeomepaTUBHBIX maHeseir. Ha
MyJbTaX YIpaBJeHHs pPa3MemaroTcs
KJAI04M [JHCTAHIMOHHOTO YHpaBJeHns
3aJBUKKAMY H DJeKTPOMOTOpaMH, IHo-
3BOJISIIOLIHE OCYUIECTBAAThL NYCK, OCTa-
HOB M HOPMAJBHYIO IKCIVIyaTalHIO
6n1oka. Hanuune mHeMocxeMBl H ma-
HeJeli aBapHHHOH curHanausauuux oG-
Jeruaer pabOTy ONEPATHBHOTO IepCo-
HaJla KaK B HOpMaJbHBIX, TaK H B aBa-
puitebix yemoBusix. C BIILY npousso-

IUTCH Tak#XKe BKJIOUEHWE TeHepaTopa
B mapaJJjiesbHy1o pabory.

ITo ycranoBuBmIEHCS  NpaKTHKE
B ogHoMm nomemennu BILY pasmema-
ercs ylnpasJjeHue ABYMs 6J0KaMH. ITo
MO3BOJISiET PACIIHPHTL 30HY Yympasie-
HuA 6e3 CHUKEHHS HALEXKHOCTH pa-
6ote (puc. 1-3).

CJaeayer OTMETHTb, 4TO B HacTOs-
1iee BpeMs elle He CYIECTBYeT YHH-
$UIHPOBAHHOA CXeMbl PaCIONOXKEHHs
TaHedel W TNyJbTOB Jaxe AJaA ONHO-
THNHONO 060pYyAOBaHUA. DTO OOBACHS-
eTcss moHcKaMu HauGosee yaoOHO# H
panHOHAAbHOH KOMIIOHOBKH 3JIEMEHTOB.
KOHTPOVIS M ynpasJenus GjioxoM. Ha
puc. 1-4 npencrasien nian BILY nas
6y0Kk0B MomHocTeio 200 MBT. 31ech
JJis IIyJbTOB M OTNEPaTHBHBIX TaHesIel
HOPUHAT COMKHYTHI BapHaHT KOMIO-
HOBKH C 3€pKa/JBbHBIM PACIOJOXKEeHHEM
naejeli xaxjporo 6moka. Ha oxnn
670K YCTaHOBJEHO [eBATbL TaHeldeh
onepaTHBHOro KoHtypa: 0l — maHenw
redepatopos, 02 — naHeqn TpaHcdop-
matopos coGcTBeHHBIX HyxH, 03—
06—naneau - Typ6uH, 07—09 —na-
Henn kotaoB. Ocrajbphble MaHEJIH OT-
HOCATCA X HEOmepaTHBHOMY KOHTYpY.:

[Ipumenenne  OJIOUHBIX  LIUTOB
ympaBJeHuss MO3BOJHIO0 CKOHLIEHTPH-
poBaTh BCe ympasJeHne 6/J10KOM B Ol-
HOM MeCTe, uTO CfeJalo 3KCILlyara-
uuio obopymoBanusi Gosee omeparHs-
HOf1, 0cOGEHHO B aBapHHHBIX Cydadx.
Taxoe peuleHue Bompoca ofecmeunst
BHICOKHH YPOBEHb aBTOMAaTH3aIHH COB-
peMeHHoro oO0OpyJaOBaHusi, H3MepH-
TEJIbHOH TEeXHWKH H JHCTaHIHOHHOTO
ynpasienus. C BHeapeHHeM NeHTDA-
JIH30BaHHBIX METOJOB  YIpaBleHud
yIyumanTcs yclaoBus Ges3omacHoOi pa-
60THl BBYAY YIpa3MHEeHUs NOCTOSHHBIX
pabounx MecT OKOJO DabOTaIOIEero:
o6opynosauusi. 3sykousonsauus BILY,
XOpOIIFe YCIOBHS OCBeLleHHsT U KOH-
JHLMOHMPOBaHHE BO3AyXa CO3/A0T
GaarcnpusTHEE CaHHTapHble YCJIOBHSA
JJIsi OTIePaTHBHOIO JIepPCOHaJa.

HexoToprlil HelOCTATOK LEHTPAJH-
30BAHHOM CHCTEMBI YIIPaBJEHHS 3a-
KJIOUaeTcs B TOM, 4TO ONEPaTHBHBIH
TIepCOHAJN JIMIIEH BO3MOXKHOCTH BH3Y-
aJpHOTO HaG/MI0/leHHs 32 paboTalomuM
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Puc. 1-3. Baounsiii wut ynpasaexus (BULY).

-000py/I0BaHNEM, TAK KaK TepHOAHYe-
ckuil 06x01 000DYAOBAHHA HEKYDHbHI-
MH-O0XOQUYHKaMH  CHCTEMAaTHYeCKOro
Ha6JII0eHUsT 3AMEHUTb He MOXeT. OTY
mpobieMy MOXKeT peNHTb MHUPOKoe
TMPUMEHEHHe TeJNeBU3HOHHBIX YCTaHO-
BOK, TeJeKaMeDbl KOTODHIX pacloJo-
JKeHBl B HanOoJiee OTBETCTBEHHBIX Me-
crax Oaoxa. Mmes oamH TeneskpaH,

onmepaTop MOXKeT CNelHaJbHBIM Iiepe-
KJAuaTeseM I0JyyaTb H3o6pakeHHe
JI06bIX

HHTEPECYIOIIHX €ero YaJoB
3| 06 BEKTOB. Takasa cucrema
Haula WIAPOKOe PaclpocTpaHeHue

B CLHA. OrMerum, uTo 115 obecreue-
HHSI ONpeJeJeHHOr0: BH3YaJbHOrO 00-
3opa o6opynoBauus DBULY 6710xo0B
MoIHOCThI0 300 MBT nMeloT ofiHy 3a-
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Puc. 1-4. Tlnan 6AOYHOrO UINTA YOPAaBJEHHSA.



CTeKJeHHYIO CTeHKY, BLIXOTAIIYIO B Ma-
IIAHHBIA 3aJ.

IlpuMeHeHHe IEHTPAJNbHBIX LIHTOB
yIpaBJeHHs He HCKJIXYaeT HCIOJL30-
BaHUS MECTHBIX ILIHTOB YIPaBJIeHHS,
VCTaHOBJIEHHBIX B HauboJjee OTBETCT-
BEHHBIX MecTax (NUTaTeJbHble HaCO-
chl, neaspatopul u Ap.). Ha stux

I'arasa sTopas

IUTAaX yCTAHABJIHBAETCS BCS He0OXo-
nvMas anmnaparypa KOHTpOJis H ynpas-
JIEHHS] TeM MJIH UHBIM 3JeMeHTOM OJIo-
Ka.

MecrHBlC UIUTHL yIpaBJAeHUST
HCHONB3YIOTCS TIpH TNyckax 6Jioka, a
Takke s KOHTpoJd 3a pabotolt 060-
pynoBanusl npn o6xojax.

NYCK H OCTAHOB NNAPOBBIX TYPBUH

2-1. OBIIHE NMOJIO)KEHHU

ITycku u ocTaHOBLI TapoBOH TYpOU-
HBL IBJASIOTCSI HauboJsee OTBETCTBEHHLI-
MK 3TanaMH 3KCIUIyaTalHH INapoTyp-
OHHHOH YCTAHOBKH. JTH oOIlepanux
CBA3aHbl CO 3HAUHUTEJbHBIMH H3MeEHe-
HHUSIMH MEXaHHYECKOTO H TePMUUECKOro
COCTOSIHUSL 3JIeMeHTOB TYpOHHBI H Ta-
ponpoBonos. Tloaromy oT npaBuIbHOrO
NpOBENEHUS PEXKUMOB [IyCKa U OCTAHO-
Ba CYLIECTBCHHO 3aBHCAT 3KCIJIyara-
[[MUOHHAA HALEKHOCTb U JLOJTOBEYHOCTb
tTyp6oarperara.

OmnbiT 3KCMIIyaTanuu TypouH 60db-
0 MOUIHOCTH MOKa3aJs, YTo 3HauH-
TedbHasl 4acTb aBapui ¢ TYpOHMHHBIM
060py/lOBaHHEM INPOUCXOAUT NPH IyC-
Ke BCJEACTBHE HENPaBHJIBHOTO DEXH-
Ma TIporpeBa, OWIMGOYHBIX HEHCTBHAH
nepcoHana, 4 TakXke HEeKOTOPBIX KOH-
CTPYKTHBHBIX HeIOCTAaTKOB arperara.
Cremyer OTMETHTb, YTO €CJH HeKaye-
CTBEHHBIH NYCK HJIH OCTAHOB TYPOHHBI
H He TpHUBELET HEeNOCPeACTBEHHO
K aBapuM B JNAHHBIH MOMEHT, TO 3TO
o6cTOsITENIBCTBO He mnpoiizer Geccuaen-
HO, a cKaxercd B JAajbHefinieM. AHa-
JIU3 PEeXUMOB pPaboThl COBPEMEHHBIX
TypbOarperaToB HEOIIpOBEPXKHMO [0O-
Ka3plBaeT, UYTO IOSIBJICHUE TPELIHH
B Kopmycax TypOuH, KJanaHoB H
B IapomnpoBojaXx, Nporud pOTOPOB H
HWIHHIPOB  Typ6uH,  KopobJjeHHe
taaHleR TOPU3OHTAJABHOTO pas3beMa,
ocnabieHne TOCaAOYHBIX COENHHCHHH,
H3MEHEeHHe CTPYKTYPHOIO COCTOSIHUSA
MeTaJia, TOBBILIEHHBI HW3HOC TMOX-
IIUOHUKOB, 4 TaKXe pSAX APYTHX He-

2*

N0NaJ0K, BBHISIBUBIIMXCS B HayaJbHOR
CTalHK 3KCIAyaTalluy, ABJAAIOTCH MPS-
MBIM  CJENCTBHEM  HEKaudeCTBEHHLIX
TYCKOB.

O6cayKdBalomMUi nepcoHan Typ-
GUHHOTO  (KOTJIOTYPOMHHOTO)  Lexa
JIOJIXKEH HMeTh 4eTKOe MpelcTaB/eHHe
0 ¢u3HuecKHX Hpoleccax, NPOUCXoIs-
IIHX B OTAENbHBIX y3JaX H 9JeMeHTax
VCTAHOBKH TNIPH IYCKOBBIX ONepalHUsX,
W He JONMyCKaTh OTKJIOHEHHH OT HHCT-
pyxkuuil, paszpaGoTaHHBHIX INPHMEHH-
TeJbHO K HAaHHOMY OOGOpYIOBAHHIO Ha
OCHOBAHHM OMNBITA 3KCIJIYaTalHH H
peKoMeHAauufl  3aBOAOB-H3TOTOBHTE-
Jefl.

K naubGonee CJHOXKHLIM caydas
HeyCTaHOBUBIIErocs TelJoMeXaHHyec-
KOTO COCTOSIHHSI TYPOHHBI OTHOCHUTCS
IYCK, TIOCKObKY BO3HHKAIOLIHE B [PO-
ecce ero TepMHYECKHe M MexaHuue-
CKHe HalpsKeHUs B 3JeMeHTax arpe-
rata, Kak TIPaBHJO, CYMMHDPYIOTCH.
Kpome TOro, mpH IrycKe HEOCTLIBIIHX
Typ6UH BO3HHKAIOT AONOJTHHTENbHEIE
TPYAHOCTH, KGTOpblE HE BCTPEYaloTCH
B mpoueccax ocraHoBkH. Ocobuie
1poGJeMbl  BO3HHKAIOT IIPH  TIyCKe
6aouHblXx TypOoarperatos Ha HOKpH-
THYECKHE ¥ 3aKPUTHUECKHE IlapaMer-
put mapa. Mx paccmotrpenue Bblaes1ed0
B 0cOOBIN pa3nedn.

K OCHOBHBIM H3MeHEHHAM MeXaHu-
YeCcKOro COCTOSIHUSL — Typ6oarperarta
OpH MVCKe i1 HaTpyXXE€HHH OTHOCATCS:

a) BO3HUKHOBEHHE  HaNpsAXKeHHH
B NaponpoBojax, Kopnycax TYpOHH H
KJamaHOB OT BHYTPEHHEro NaBJEHHS
napa;
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0) BO3HHKHOBEHHE  HAlPSXKEHHE
#aruba B Auadparmax, IHCKaX, Ha-
NpaBAfIOIINX U PaGoOYMX JIONATKAX;

B) NOSIBJIEHHE  HAIPSKEHHH  OT
AeHTPOOEXKHBIX CHE B paboyux Jomart-
Kax, AUCKax, 6apabaHax, BTYJKax H
JPYruxX  BpallalUIUXCcAa  3JeMeHTax
Typ6oarperara;

) I0sIBJeHHe KacaTeJbHBIX HANpS-
JKEeHHil Ha BaJdy TYpOMHBI BCIEACTBHE
mepefayd Ha BaJ reHepaTtopa KpyTs-
11ero MOMEHTa;

) BO3HHKHOBEHHE 3HAKONepeMeH-
HBHIX Hanpsxenuft ot  sBubpauuu
B paGouyux Jomarkax, BajaxX H JAPYyrux
3/IeMeHTaX Typ6OyCTaHOBKH;

€) TNOosIBJEHHE OCEBOTO = YCHJIHS,
JeHCTBYIOIIEr0 Ha YHOPHBIA NOAUINI-
HHK.

Taxum obpasoM, B Ipolecce nycka
H HarpyxeHuss TYpOHHE OTAeJbHBIE
y3abl u Jeraaud Typfoarperata HCHBI-
THIBAIOT CJOXKHOHANPSIXKEHHOe COCTOS-
HUe, NPH 3TOM HANPSKEeHUs B HEKOTO-
PHIX JeTansdX OOCTHTaloT BecbMa BbHI-
COKMX 3HAQUeHHH.

PaccmoTrpuM Tenepb sIBJI€HHS, BHI-
3bIBAEMble HECTALHOHAPHOCTBIO TEMJO-
BOTO COCTOSIHUSI 3JIEMEHTOB TYpOGHHbE
1pH nycke. K HUM OTHOCATCS:

a) NosIBJIEHHE TePMHYECKHUX HaNps-
JKEHHUI! B cTeHKax ¥ (WiaHmax kopmyca
TYpOHHE], NapoONpPOBOJOB, CTOMOPHBIX
U PeryJupyIolinX KJIanaHoB;

6) nosBaeHHe JIOTIOJTHUTEIbHBIX
pPaCTArUBAMOIIMX HANPAXKEHHH B ITHIb-
KaX TOPH30HTAJBHOIO pasbeMa Kop-
myca TypOHHBI, a TaKXke B IINHJIbKAX
«haHHEeBbIX COENUHEHHA KJaNaHOB H
NaponpoBOLOB;

B) BO3HUKHOBEHHE
HanpsKeHHH B pPOTOpPE TYPOHHHI,

r) BO3HHKHOBeHHe mporu6a uH-
JIAHAPA BCISACTBHE PA3HOCTH TeMIle-
paTyp BepxHell W HHXHEH 4acTH KOD-
nyca TypOHHHI;

I) HU3MeHeHHe JHHEHHLIX pa3MepoB
poropa u cratopa (yIAJaHHeHHe TypOH-
HBL);

€) H3MeHeHHe OCeBHIX 3a30POB
B TIPOTOYHOA YacTH TYpOHHBI BCJIEACT-
BHE pPA43HOCTM YAJHHEHHH poTOpa H
KOopmyca;

) H3McHeHHe paJHadbHEIX 3a30-
POB B NPOTOYHOH 9aCTH TYpOHHEI;
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3) H3MeHeHHe NOCANOYHBIX HANpH-
XKeHuil JeTanell poTOpa, HMMEWIHX
TeMIepaTyPHBIH HATAT.

Bce  nepeuncieHHble = SBJIEHHA
YCIOXKHSAIT NYCK TYpPOHHEBI, YBEJHUH-
BaOT NPOLOIXKHTENLHOCTb €r0 H MO-
TYT NOCTYXHTb NPHYHHON aBapHH NpH
HapylIeHHH peXuMa Hporpeepa.

YMecTHO TaKXe OTMETHTb, 47O
€CJH OT MeXaHHYeCKHX IIeperpysox
TypOHHY [pPeJOXpPaHSIOT pa3JHYHbIE
3aUHTHBIE YCTPOHcTBAa (NpeIoXpaHH-
TeJIbHble KJalaHbl, LeHTPOOEKHbIE pe-
TYJASTOPBl M BBIKJOYATENH), TO OT He-
IOMYCTHMBIX TEepMHYECKHX HalpsixKe-
Hufi TypGHMHa HHUYeM He 3alllMlleHa.
B stoM ciryyae Ge30nacHOCTb TYPOHHBL
NOJIHOCTBIO 3@BUCHT OT INPaBHJIBHOCTU
BbIGpaHHON METOQMKH IIyCKa, a TaKkKe
OT KBaNuGbHUKAUHH U CTENEeHH IOAro-
TOBJEHHOCTH OOCYXKHUBAIOLIErO Nepco-
HaJja. PaspaGotka ontuMaJbHOrO pe-
J)KHMa NycKa arperata OCHOBLIBaeTcs
Ha TeOPeTHYECKHX M 3KCIepHUMEeHTaJb-
HBIX HCCJEAOBAHUSX, IPOBONUMBIX Ha-
YYHO-HCCJIEN0BATEIBCKUMY HHCTUTYTa-
MH, 32BOJaMH-H3rOTOBHTENSMH H FO-
JIOBHBIMH HaJIAJOYHBIMH OpraHH3alH-
SIMH,

ITockoabky B HpoLecce mnporpesa oOT-
NeNbHbe Y3/bl TYpOHHBHI HCNBITHIBAIOT 3HAUH-
TeNbHble TeMIepaTypHble HANpPAMXeHHA, BaX-
Helille#l 3amauyefl 3THX HCCACNOBAHMH sABJAET-
Csl OmpejesieHHe TeMMePAaTYPHHIX ToJeHd U
HanpsXKeHuit. Dra 3ajzavya pellaeTcd B CJe-
Ayioueil noC/ae10BaTENbHOCTH!

1) onpenmensercsi Ko3h(HUHEHT TEMIOOT-
nayH OT rpeiolllelt cpelbl K CTeHKe;

2) onpenensioTcs TeMIepaTypHbE MOJA
B HarpesaeMoM 3JieMeHTe B JiO00H MOMEHT
BDEMEHH;

3) HaXoZATCS TepPMHYECKHe HANpPAXKEHHA
B HanboJsiee ONMAaCHBIX CEUYEHHSIX TIPH MakCH-
MaJLHOM Tepenajge TeMnepartyp.

Onpeneneve Ko3POhHUUUESHTOB TEmJI0OT-
JauH OT fnapa X CTeHKe B HpoLecce Iporpe-
Ba Typ6uH M NapoONpOBOJLOB ABJAETCA 3aja-
uell CTOXHOK M MaJjousyueHHoil. B mo6oi
MOMEHT BpeMEHH B Ipolecce IMporpesa Me-
HSIOTCA CKODOCTH Iiapa M 6ro mapameTphlL
KpoMe Toro, B HauaJbHBII MOMEHT INpOrpesa
TPOUCXOAMT KOHIEeHcallus mapa, YTO MNPHBO-
IHT K PE3KOMY, CKauKoOGpa3HOMYy H3MEHEHHIO
xospduunenrta Tensnoornayd. Hapagy c us-
MeHEeHHEM TlapaMeTpoB Ilapa BO  BpeMeHH
JllaBjieHHe, TeMIepaTypa H CKOPOCTb €ro H3-
MEHSIOTC TakXe 10 AJHHE O06OrpeBaeMoro
sneMenta. glak, Hanpumep, DAsHOCTb TeMne-
paTyp mapa B Havaje H KOHIe TJNaBHOro na-
ponpoBoja NpH INpOrpese MOMKET COCTABHTb
100—150°C.
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Puc. 2-1. 3aBucHMocTb OT HArpyskd kosddu-
1HeATa TEIVIOOTZAYH OT Tapa K KOpmycy Typ-
GHHBL.

Takum o6pa3oM, MecTHhUi Ko3(pdHUUEHT
TENMJIOOTAAYH sIBAsIETCA (YHKUMEH He TOJbKO
BPEMEHH, HO ¥ MecTa.

Has HexoTopulx Typ6uu Ko03pPHUHEHTH
TEIVIOOTa4K OT Napa K CTeHKe KOphyca Typ-
-Ounbl Oblin npexcraBienn [1. I'. Tperwsko-
BbIM {76] B BHAE 3aBUCHMOCTH
_ a= A+ Bn4 C(N)m, (2-1)
Tae i ¥ N-—uyacrora BpalleHHs H MOLIHOCTb
TypOuHbel B Oe3pa3MepHOM BuIe; Ko3dduuu-
eutsl A, B, C 1 mokasareab m ONpelesiOTCA
ONBITHBIM NYyTeM AJAS KaXAo# TypOHHHL M ee
OTAeJBHBIX Y3JI0B.

[To onbBITHEIM AaHHLIM KO3GQPHUHEHT Ten-
JIOOTHAAYH OT Napa K CTeHKe Kopnyca TypGH-
HBl B TIpolecce nporpeBa KoaefieTca  OT
23,26 mo 2326 Br/(M2-K) for 20 no
2000 xxaa/(M%-4-°C)] u Gonee IpH YCJOBHH,
YTO Map OCTaeTcsl MeperpeThiM.

Ha puc. 2-1 npepcraBnen rpadux 3asm-
CHMOCTH OT Harpysku Kosdduumenra Temio-
OTZaYd OT TWapa X KOpPOycy TypGuHbl
BK-100-2 B 3ome peryaupyiomeii cryneny,
TOJNYYSHHHH Ha OCHOBaHHH SKCHePHMEHTa
[61]. Kak Buamo n3 rpadHka, Ha 3AKJIOUH-
TeJPHOM 3Talne TporpeBa NpH Habope Harpys-
KH KO3(DQHIHeHT TENJOOTHAYH OT napa
K CTeHKe H3MEHSeTC BecbMa 3HAUMTENLHO.

Pacuer TeMmnepaTypHEIX moJell NpPOH3BO-
KHTCA MeTOJaMH HeCTaUHOHAapHOH TemJIOoNpo-
BORHOCTH.

Pacnpenesenne TeMnepaTypsl B HanpasJe-
HHH TelJIOBOTO IIOTOKAa Yepe3 CTeHKY MOXKeT
ObITb BBIpaXKeHO B oOIleM BHAE CcJaepyiolieR
KPUTEPHATBHOH 3aBHCHMOCTBIO:

=1 (ﬁ— Fo, Bi)’ (2:2)

TRe f— Ge3apasaMepHas TeMmepatypa; Fo—
Kputepuii  Dypu€ :(Gespasmepsoe Bpems);
Bi — kpurepuit Buo (oTHOmWeHue BHyTpeHHe-
TO TePMHYECKOTO COTDOTHBJEHMS K BHEIIHe-
My); X —TeKyllas KOODAHHATa; S — TOJIIH-
Ha CTEHKH.

ar

Fo= (S/_2)=' (2-3)

rie a—xo3(QHUHeHT TeMnepaTyponpoBos-
HOCTH, a=>A/cy; T—BpeMsi; A — K03Qdbuus-
eHT TEnNIONPOBOAHOCTH METaNia; € — TEeNJIOo-
€MKOCTb MeTaslla; <y — yJeabHHIl Bec Me-
Tanaa.

Bi = ‘ii@ (2-4)

TIe @ -—KO3Q(}HUHEAT TENI0OTIAYH OT cCpe-
IH K CTEHKe;
—  fep—t
{ = r— (npu Harpese); (2-5)
— t—lep
t= fo—tep (npu oxnaxpesun);  (2-6)

tcp — TeMnepaTypa Tpeoumlell cpefsl; fo—
HayaJbHAs TeMIepaTypa CTeHKH; { — TeKyllas
TEMNEpaTypa Ha pacCTOSHHH X OT oforpeBae-
MOfi NOB&PXHOCTH TAACTHHLL.

Ananus npusefleHHBIX (OPMYJ HOKAE3HI-
BaeT, 4TO HEKOTOpble (PH3HUYECKHE BEIHYHHBI
B IpOLiecCe Harpesa MaJo MeHAIOTCH U HX
B NEpPBOM TPHOJHXKEHHH MOXHO TIPHHATH NO-
CTOSHHBLIMH  ((TeNJIOEMKOCTb,  TeNJONpPOBOJ-
HOCTb ¥ YJAQJBHHIH Bec MeTanaja).

B cBA3KM ¢ 3THM XapaKTep TeMmepartyp-
HBIX MOJel B MJIACTHHE ONpejeseHHON TOJILIH-
HBl B OCHOBHOM OyleT oOnpefeisaTbcs Ko03¢-
GHIHEHTOM TeNJOOTAAYH K CTeHKe M BpeMe-
HeM INporpesa, Kak 3TO BHAHO U3 puc. 2-2.

Xapakrep npeicTaBjeHHHX Ha puc. 2-2
TEeMOepaTyPHBIX KPHUBHIX TNO3BOJSieT CHeJAThb
BHIBOJ, YTO NPH BCeX TPOYHX DaBHBIX YCJO-
BHSIX PA3HOCTb TEMMNEPATYP MO TOJLIHHE CTeH-
KM, @ C/le)OBaTeJbHO, H TePMHUECKHe Hanps-
KeHudsi B Heil B 3HaUHTEJBHON Mepe 3aBUCAT
ot Kosdduuuenra Tensootaaun. B mpouecce
yBeJHUEHHS IJIOTHOCTH TIpemolllero napa yBe-
JIHYHBACTCHA Koz dunnest TEeNJNOOTIa4H
K CTeHKe, W NO3TOMY JJA COXDaHeHMs NDH-
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Puc. 2-2. Pacnpenenenne temMnepatypsl no ce-
YEeHHI0 NJACTHHBl [/ Da3JHYHBIX MOMEHTOB
BpeMeHH NpPH pa3HBX Ko3(QdHIHeHTax TelJo-
OTHauH.
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€M/IeMOHl PASHOCTH TeMIepaTyp 1O TOJIHHE
CTEHKH  CKODOCTb MNOBLIIIEHHS [ApaMeTPOB
Tpelollero mnapa JoJKHA yMeHBIIAThCH.

TemnepaTypHble KpUBHIE, TIPe/CTABJACHHbIE
Ha pHC. 2-2, HOCTPOEHBI 10 DPE3YJbTATAM pac-
geros. Caexyer, OJHAKO, OTMETHTb, 4TO
TOUHbIE DelIeHHs] yDaBHEHHH HeCcTallHOHapHOM
TEINJA0NPOBONHOCTH HMEIOTCS TOJBKO IAS TeJl
TPOCTOH TEOMETPHUECKOH (HOPMBI: IJIaCTHHHL,
TPyGel GeCKOHEUHON AJIMHH, WHAHHADHI, cde-
pel. Urto Kacaercs kopmyca TypOHHBI 1 ee
Y3/10B, TO OHM HMeEIOT Be€cbMa CJHOXKHYKIO ¢op-
My, 3aTPyILHSIOLLYI0 aHaJHTHYECKOE HCCAeNO-
BaHHE TeMIePaTyPHBIX TOJeH.

OTMeTHM, Y4TO H Yy 3/EMEHTOB, HMEIONIHX
J0CTAaTOYHO MPOCTYI0 TeOMEeTPHYECKYlo ¢op-
My, Kak, Hanpumep, TpyOOIDPOBOAOB IOCTOSH-
HOT'O [HaMeTpa, TEIJIOBOE NOJE HCKaXaeTcs
HamuuneM (UaHIeBBIX COEIMHEHHH M oceBOl
pacreukodt Temsaa BLOJb TPyGOIpOBOAA.

Ocofieno B HeGIArONPHATHBIX YCJIOBHAX
B 3TOM OTHOUIEHHH HaXOJAHTCH KODPHYC TypOH-
Hbl. Ecau ero reomerpuueckyio :popMy c we-
KOTOPBIM MNpHOJHIKEeHHEM MOXKHO NpHUHAThH 3a
NOJIBIA  HHIMHADP, TO HaJAHYHE MaCCHBHBIX
(1aHUeB 1ejaeT BecbMa  3aT)PyIHHTEJbHHIM
AHAJINTHUECKUH pacueT TeMNEpaTypHBIX ToJeil
Kopnyca B 0oO0sacTH (JIaHUEBOTO COeJHHEHMSI.
B 3toM ciydae Hccre0BaHHS MO/BKHHL TpO-
BOAHUTHCSl 3KCHEDUMEHTAJNbHBIMUH METOLAMHY.

BecbMa NIOZOTBOPHBIM AJA  HMCCJ€T0BaA-
HUS TeMIepPAaTYPHLIX TOJeH ABJSETCS Npume-
HAWOWUACA B MOCAefHee BPeMs METON 3JeKT-
poTensosoit aHanoruH. CyLUIHOCTD €ro 3akK.io-
4aeTcs B 3JEKTPHYECKOM  MOIeNMPOBAHHH
sIBACHHI TensonposogHocTH. [lockoabky pac-
npeflesieNde TeMIePATYPHBIX H 3JEKTPHYECKHX
noJefl onuceiBaeTcss NOLOOGHBIMH aupbdepen-
HHaJbHLIMM  YDABHEHHSIMH,  HCCJEIOBaHHe
TeMJIOBLIX NOTEHUHAJ0B MOXKHO 3aMeHUTh aHa-
JIN30M 3JEeKTPHYECKHX MOTEHLHAJOB, CO3/aBast
noJoGHbe TPAHMYHBIE VCJAOBHA Ha Hccaemye-
Mot Monenan. Taxo#i MeTon 3HAYHTENBHO IIpoO-
me ¥ JelleBje HENOCDEACTBEHHOrO MOJeJH-
pPOBaHUA TENMJIOBLIX NPOLECCOB.

TToMuMO 3J€KTpPOTeN0BOH aHaJOTHH, NPH
H3yUeHHH TEeMIePaTyPHLIX HOJel B 3JeMeHTax
TypGOMAaIlIHH HCMOJNb3YeTCsl METOX THAPOTENJIo0-
BOM aHaJIOTHMH, OCYUIECTBJASEMBIH C NOMOUIbIO
THAPOUHTEIPaTOpPOB.

Ilpn wnccnenoBaHuH TeMIepaTypHBIX IO-
Jeli B HATYPHBIX YCJIOBHSX NDHMEHAETCA Me-
TOM ‘HENOCPe/NCTBEHHOrO H3MeDeHHA TeMmepa-
TYp TO TOJIIMHE CTEHKHM C TOMOIIBIO TepMO-
nap. 3TO 1O3BOJSAET KOHTPOJMPOBATH U KOP-
PEeKTHPOBATh pe3yJbTaThl aHAJHTHUECKMX pac-
UeTOB, A TaKKe HCCIeA0BaThb TeMIepaTypHhie
TOJIst B 3JEeMEeHTaX CA0XKHOl QopMmul, rie HC-
NOJb30BAHNE TEOPETHUECKHX DACYeTOB OKa3bl-
BAETCH HEBO3MOXKHBIM.

’,

HaxgomasHHBIR ONBIT HCCAEL0BaHHUs
TeMIepaTypHbIX TOJell MO3BOJHI I10-
JY4NTb PSf MOJYIMIIHPHUECKHX 3aBH-
cuMOcCTell, TO3BOJSIIOIUX C AOCTATOY-
HOH TOUHOCTEIO NPOU3BOAUThH MPOUHO-
CTHBIE PACUETLL

22

Kak usBecTHO, pacnpenesenne TeM-
neparyp IO TOJIIHHE CTEHKH XOpOUo
ONHUCLIBAeTCS] YPaBHeHHeM napa6oJibi
BTOPOT'O IIOPSIKA

t=tat Ot (%)2 (2-7)

rae At=tpp—i&y— TEMNepaTypHBIi me-
penaj 1o TOJIIHHE CTEHKH; {— TeKy-
uLag TeMueparypa; fpn M fy — TeMIepa-
TYpHlL BHYTPEHHEH W HapyxXHo# 10-
BepXHOCTEeH  CTEHKH; X — TeKyllas
KoopAauHaTta (OTCYeT OT HapPYXKHON
IOBEDXHOCTH CTeHKH); & — ToJauiuHa
CTEHKHU.

Hannune mnonoGHOH 3aBHCHMOCTH
IIO3BOJISIET [0 pe3y/abTaTaM OrpaHH-
4YEeHHOTO KOJIHYeCTBA 3aMEpPOB CTPOHUTH
TEMIIEpATYPHBIE [0S 110 BCEH TOJIIM-
He CTeHKH. B MecraX, HeZOCTYIHBIX
LJIst TTOCTAHOBKH TepMomnap, 3HaueHHs
TeMIIepaTyp MOXKHO INOJYYHTh IIyTeM
HHTePMOMSAUHH HWJAH IKCTPANOJAIHH
HMeIOIINXCS JTaHHBIX.

3aBucumoctb  (2-7)  mosBoasier
B 3KCIIYaTalUHOHHBIX YCJIOBHSIX BECTH
pPEeXHM IpOrpeBa HEKOTODBIX CPaBHH-
TEJbHO TOHKOCTEHHBIX NeraJeil mo mno-
Ka3aHUsIM OJHOH TepMOmaphl, 3ayeKa-
HEHHOH B cTeHKy. [Ias 3Toro pacuer-
HBHIM TyTeM HJH Ha OCHOBaHUH
9KCIIEPUMEHTA ONpPEfeNsIeTC peKOMeH-
fyemasl CKOpoCcTb U3MEeHeHUs TeMIepa-

TYPBHL.

Hns onpenesenus MaKCHMaJbHOrO TeM-
NepaTypHOro Tepenajga no CKOPOCTH HU3MEeHe-
HHA TeMIepaTypbl CTEHKH MoOXeT ObITb HC-
NOJb30BAHA HBECTHAS 3aBUCHMOCTD

8 ot
bt=K5- 7 (2-8)

rae O0f/0T — cKOpoCTh H3MEHeHHs TeMIleparTy-
pet creHkH; K — ko3(pduitueHT, NOJdYyYeHHDIH
HA OCHOBAIIHK ONBITHLIX JaHHBIX, H3MeHnsaio-
wuiteas ot 1,2 no 1,3, npu sToM MeHbinas
BeJNYHHA COOTBETCTBYET CKOPOCTSIM Iporpe-
Ba 5—6°C/MuH; GOJbILAS — CKOPOCTAM NpO-
rpeBa Gojee 6°C/mun. Ocransubie o6o3Haue-
HHSl IDHBeTEHbl PaHee.

31a QopMysaa cnpaBeiaHBa KaK MJs HJO-
cKoil crenkH, Taxk n i TpyGel. Ee ocoboe
NPEeHMYLIECTBO 3aKJI0UaeTcsl B TOM, UTO 3/€Ch
B KayecTBe €J1MHCTBEHHOIl TepeMeHHOH HC-
NOJb3yeTCA UNCTO 3KClAyaTallHOHHAA BeNH-
YHHAa — CKOPOCTb  M3MEHEHHS  TeMNepaTyphl
crenknu. OnHaxko B TeX cAydasix, KOrja Hemno-
CpelCTBEHHOE H3MepDeHHe DPa3HOCTH TeMnepa-



Ty N0 TOJIlHHE CcTeHKH Af{ He BHI3bIBAET
0COBGBIX 3aTpydHeHHI, €e HaJ0 ONDPELeaATb
3KCIEPUMEHTANBHO.,

OnpenesncHue TeMIepaTypHBIX Ha-
TpSAXKEHUH siBJsieTcs OCHOBHOH LeJIbio
TIPOBOLHMBIX pacyeTOB M HCIBITAHHA.

Kak u B cnyyae onpenesneHust TeM-
nepaTypHbIX IOJeH, aHaJHTHYECKHH
pacueT HanDSIXKeHHH 3HAYHUTEJbHO 3a-
TPYILHSleTCS H3-332 HEeNpaBUJIBHOH reo-
MeTpuyeckodl ¢GOpMB 060rpeBaeMbIX
netagnei. IloaroMy pacmnpocrpaHeHHe
/Ha 3TH 3JeMeHThl (HOpMyJ, HOJydeH-
HbIX JAJs T€J NPaBHJIbHOH reMeTpHye-
CKOHN (opMBbl, HaeT ONpefeseHHbIE I10-
I'PEIIHOCTH.

Ilpn mapa6Gonuueckom pacnpenese-
HHY TEMIIePaTypHl [0 TOJILIHHE 3alleM-
JIEHHOH TJIACTHHBI HalpsKeHus B JIO-
601 TouKe ee MOTYT OBITb ONpeleJeHbl
no ¢opmyae [19]

or =2 [%-(%)”] A (29)

s p—

31IeCh 0 — TEPMHUYECKHE HANpPAKEHUS,
B — xo3dbdunueHT JUHEHHOTO pacuIH-
penus; E — Mopyap ynpyrocrus p—
kostpdunmedar Ilyaccona. OcranbHble
0603HaueHns IPHBENAEHHl paHee.

TIpu 3naueHmsix x=0 u x=0§ Mbl
NOJYYHM HANPSAKEHHS COOTBETCTBEH-
HO Ha HaApy>XHOM W BHYTPEHHell 1O-
BEPXHOCTSIX CTEHKH:

1 E
oty = - Ep Af; (2-10)
B 2 BE '
o = — AL (21])

HUs dopmya (2-10) u (2-11) Bua-
HO, YTO HaATIDSIKEHHs Ha BHYTpPeHHeH H
BHEIIHE! TOBEPXHOCTAX CTEHKH pasJiy-
4aloTCs MO 3HaKy, NpuueM HapyxHasg
TIOBEPXHOCTb HCIBITHIBAET MPH MpOTpe-
Be HANPSAXKEHHA PACTIXKEHHS, 2 BHYT-
peHHSS — HanpsiXkeHus cxkarud. [lpu
TAKOH KapTHHE paclpeleneHHs HANpH-
KeHHH Mue-TO BHYTPH CTeHKH OyIyT
HAXOAHUTLCSA BOJIOKHA, HE HCIBITHIBAIO-
mue Hanpsxkenuii. CorsacHo ¢popmyne
(2-9) »tu Touku GYAYT HAXOMUTbCA Ha
paccrosuun x=0,5778 or BHeluHel no-
BepxHoctu creHku. Ha puc. 2-3 npu-
BOJSATCH 3MIOPHl paclpeleseHHs] TeM-

' YMEHbLIaeT TepMHUECKHE Hamnpsi

[~2)
<
ANN

~
<
AN

=200+-20

Nodbod menna

~4001-4p ¥

-6004 _gp // T=0,5778 | t;

A B O B B

- B001 -gp

v

Puc. 2-3. Dmiopsl pacnpenesenus Temmeparyp
M TeDMHYECKHX HampsiKenuil B CTeHKe IpH
Pas3/HYHBIX TEMNePaTYPHLX Inepenanax.

nepaTtyp H HampsiXKeHHH B IJIaCTHHE
NPH Pa3IMYHBLIX TeMIepaTypHBLIX Iepe-
najuax.

Kak Bunno ns dopmya (2-10) u
(2-11), B Haunbosee TSKEJBLIX YCJAO-
BUSIX NPH TNPOrpeBe HAXOAMTCA BHYT-
peHHsASA NMOoBepXHOCThL creHKH. Hamnuue
BHYTPEHHEr9  JaBJIEHHS Hecﬁnbxo

eHust
OT CXaTHsl, CAHAKO €ro BJIUSHHE He-
3HAYHTEJNDbHO, TAK KaK BO BpeMs Ipo-
rpesa Typ6oarperata JaB/eHHe Iapa
BHYTPH KOpryca TYPOHHBl HJH Napo-
OpCoBOJA HEBEJIUKO. 3aTO 3TH Hamps-
}KEHHS1 MOTYT PE3KO BO3PACTH NPH OHI-
CTPOM HM3MEHEHHH TeMIepaTypnl (Tesl-
JIOBOH ynap).

B sapyGexxHofi mpakTHKe Hama pacmpo-
CTpaHEHHE HeCKOJIbKO BHAOH3MeHeHHas dop-
MyJd ANnd ONpefle/ieHHst TepMHYeCKHX Hamps-
HKEHHI HAa BHYTpeHHeH NOBEPXHOCTH:

x8FE
—T—p

At, (2-12)

rae KospGHIHeHT X« TpPHHEMAaeT 3HAYCHHE
1/2—mnpn crauuonapuoMm  pexume. 2/3 —
NpH yMepPeHHOM mporpese M 1 —mpu peskoMm
H3MeHEHHH TeMNepaTypnl '(TemaoBO#l yaap).
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Ecan npuusts B nepsom npu6an-
XKeHHH Kospduuuentel B, E u p He
3aBHCALIMMH OT TEMOepaTtyphl, Halps-
JKeHHsl B CTeHKe Kopryca, pJaHue Hin
maponposoae GYAYT 3aBHCETb TOJLKO
OT PAa3HOCTH TeMIepatyp HO TOJUIHHE
CTeHKH. BenuuuHa 3TOH pasHOCTH 3a-
BHCHT OT CKOPOCTH TIDOTPEBa, TOJIIIA-
HBl CTEHKH H KaYecTBa TEIJIOBOM H30-
astiipd. IlostoMy TYpOHHBEI BBICOKOrO
damJeHust JNOJXKHH UMeTb 0co60 Ka-
HYEeCTBEHHYIO M30JISILMIO H CTPOTO pac-
CUUTaHHYIO CKOPOCTb nporpeBa. Urto
e Kacaercs TONILHHBI CTEHOK KOpIy-
cOB TypOHUHEI, QaHIEeB U TpyGONpPOBO-
JI0B, TO OHa BHIOHpaeTcsi H3 YCJAOBHI
MeXaHH4Yeckod NPOYHOCTH.

IlpuMenenue B HoOBeHHX TYp6H-
HaX  TOJCTOCTEHHBIX  KOHCTPYKIHH
4pe3BBHIYAHHO YCAOXKHHIAO YCJIOBHS pa-
60THl pa3JMUHBIX 3JEMEHTOB TypOO-
arperata. Ilo MHeEHHI0O HEKOTOPHIX
aBTOPOB, B YCTaHOBKAaX BBLICOKOTO H
CBEPXKPUTHUECKOTO JAAaBJEHHS] MHOTHE
IIYCKOBbIE Ollepaluud KO CHX NOp TIpO-
BOASATCSL € TEpPMHUYECKHMH HampskKe-
HHSIMH, NPEBLIIAIONINMHU Ipeen TeKy-
YeCcTH.

W3 Bcex 3/7eMeHTOB, HCHBITHIBAIO-
LI{HX TepMHUYecKHe HaNpsiKeHHsd, B HaH-
6oJiee TSAXKeNbIX YCJHOBUSX HaXONATCH
¢dbnanueBble cOeJHHEHAS KOPIYCOB TyP-
6uH BbICOKOrO AaBienus. H3-za 60Jb-
IIOH METaJJIOEMKOCTH OHM INIpOrpeBa-
IOTCSI OYeHb MeJJIeHHO, BCJIEACTBHE ue-
o B 3THX 3JIeMeHTax Hab6JiofarTcs
HaubOJIbIINE Pa3HOCTH TeMIleparyp.

B kauecTBe mpuMepa MOXHO MpH-
BeCTH pa3mepbl (rannes TypOHHBI
K-300-240 XTT'3, rue ¢viaHusl HApyXK-
Horo kopmyca LIBJl umeior B pakoHe
naposnycka Beicory 500 MM u mupu-
wy 430 MM, a B HCJ — BHICOTY
420 MM u wupuny 300 mm. Ilpu Takux
pasMepax TeMIepaTypHHH nepenaj, no
mwupune (raHues mMPH OTCYTCTBHH Ha-
pyxHoro oborpeBa HX B mpolecce ny-
CKa MOXeT [IOCTHraThb 3HAUHTEJIbHOH
BEJHUMHE Jaxe NpH YMePeHHOH CKO-
pocTH nporpesa.

K MakcuMaJibHBIM = TepMHIECKHM
HamnpsaXeHHsM, KOTOPHEe coriacHo dop-
myse (2-11) mmelor MecTo Ha BHY-
TpeHHell NMOBepPXHOCTH (JaHieB, NpPH-
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6aBaAIOTCS HANPSXKEHUSE OT 3aTSKKH
IINHJIeK ¥ PAasHOCTH TeMnepaTyp Mex-
Ay haannaMu H UMIHJILKAMH.

SarsKKa MIMHJAEK OO0JIXKHa obec-
[IEYUTDb JOCTATOYHYIO TJIOTHOCTD pJIaH-
H@BOTO COelHHEeHHsI BO H3belKaHHe PO-
TMapUBAHAsT TOPH30HTAJLHOTO pasbe-
Ma. B Typ6uHax BLICOKOTO NaBAEHHS,
rie H3-3a BEICOKHX TeMOepaTtyp Me-
Tajsla MMeeT MeCTo pejaKcalus Ha-
IpsXKeHH, MepBOHAaYAJbHAA 3aTAKKE
mnuaeK npoussoautcs Ao 294 MIla
(3000 xrc/cm?). BuyTpenusis mosepx-
HOCTh (yiaHIA HCOBITHIBAET NPH 3TOM
JNONOJIHATENbHBIE HaMPIXeHHs CXKa-
TH, K KOTOPHIM NpHUOaBJAAOTCA eLle
HampsiKeHHs OT Pa3HOCTH TeMIeparyp
MeXny ¢JaHlleM U HIIHJIbKOH,

TTockosbKy MeXTy BEPXHUM (aaH-
HeM H IINWJILKOH MMeeTCs BO3AYIIHBIHA
3a30p, a B pe3b0OBOM COeLHHEHHH
IIMHABKYA C HUXHUM QJuaHueMm — Tep-
MHUECKOE CONPOTHBJEHHE, pPAa3HOCTDb
TeMIepaTtyp MeX/y LUINHILKOH U (Jan-
&M MOKET COCTaBJISATb HECKOJbKO He-
CSITKOB IpalyCOB.

[To naHHBIM WCOBITAHHH TYPOHHLY
K-200-130 [19] ©6wi10 yCTaHOBJEHO,
YyTO TepBOHAYAJBHAN 3aTAXKKa IHIH-
Jex c¢ HanpsxeHusmu 294 MIla
(3000 xrc/cm2) naxe TMpH HOMHHAJb-
HOH Harpyske, korija AaBjeHue Iapa
B KaMmepe peryaupyomeii CTyHeHW
1B COCTABJISAET 8,83 MIla
(90 xrc/cm2), co3maer Ha BHYTPEHHEM:
YIJIOTHUTENBHOM INosicke (JIaHueB Ha-
mpskeHus cxkatus Gomee 98,1 MIla
(1000 xrc/cm?). K sToft BeqnuuHe cie-
ayer emle J06aBHTb HaNpsKEHHA OT
pasuocTd TeMnepartyp (aHues H
HMIOHJAEK, COCTaBJsIOUiHe TPUGIH3H-
renpHo  2,16—2,45 MIla (22—
25 xkrc/cM?) Ha KaXABIH Tpajyc TeM-
neparypHoil pasHoctH. Takum o6pa-
30M, HECMOTpPA Ha HEKOTOpPyKl pas-
rPpysKy OT JaBJeHHs Mapa BHYTPW
Xopryca TypOHHBI, CyMMapHble Hampsi-
JKeHHS Ha BHYTPeHHeM YINIOTHSIOMIEM
mosicke 6ynIyT BecbMa 3HAUHTENbHBIMH..
B macrosimiee BpeMs 3aBOAaMH-H3TO-
TOBHUTEJNSIMH yCTAHOBJEGHA MaKCHMaJb-
HO JONyCTHMasi pPasHOCTb TeMmeparyp
no wHpuHe (JaHIeB, He HMEIOIHX
oborpeBa, npH TycKe B Ipejesax



100—120°C. Ecrtb ocHoBaHHs mona-
TaTb, UTO 3TA BeJIHYHHA SIBJAsETCS 3a-
BBIIIEHHON M TaM, TVle STO BO3MOXHO,
€e caenyer cHusutb 1o 80°C.

J1s1 yMeHBbIIEHUS TeMTepaTypHOro
nepenana mo mupuHe aanna nporpes
KOPIYCOB TYpOHH BBICOKOTO H CBepX-
KPUTHUECKOTO JABJEHHUS JOJKEH Tpo-
H3BOAHUTHCA CO CKODOCTSIMH, 3HAYU-
TeJIbHO MEHBIIUMH, UeM CKOPOCTH MPO-
rpeea TpyGONpPOBOAOB M APYILHX 3Jle-
MeHTOB arperara. [TosTomy Bpems ay-
cka TypOUHB BBICOKOrO JaBJeHHA
C MOMEHTa Hauaja IporpeBa Koplyca
OMnpefeNsieTcsi B OCHOBHOM BpeMeHeM
mporpeBa (PJIaHIEBOTO COEJHHEHHS.
Jlnsi omeHKH 3TOro BpeMeHH MOKeT
ObITb  PEKOMEHJOBAaHA  CJelyiomas
npubanxkenuas ¢opmyna [23]:

_ BEC:(tx—ta)
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TAE T — BpeMs, U; ¢y I — HayaJbHas
M KOHeuHasi TeMnepartypsl ¢JaHnua, °C;
O — JONyCcTHMasi BeJHYMHA TepMHye-
CKOro HamnpsixeHus Bo ¢JaHue;, C —
LIHpHHA ¢iaHna, M.

Caenyroumum ¢pakTopoM, orpaHUUH-
BAIOUIUM CKOPOCTb IyCcKa TypGoarpe-
rara, fBlgeTcs BOSHHKHOBEHHE B TIPO-
mecce mycka pasHOCTH TEMMEpaTyp
MeXAy (praHnaMy ¥ mnuiabkamu. Ha-
PALY ¢ NOSIBJEHHEM ROMOJHHTENbHBIX
HanpsiKeHUH cxaTus Bo daaHue
LIMANbKA HPH 3TOM HCHBITHIBAIOT 3HA-
YHTEJNbHBIE JOIOJHUTENbHBIE Hamnps-
KeHHs pacTsikeHus. DTO B INepBYIO
ouepeib OTHOCHTCH K TypOHHAM BBICO-
KOrO JaBJIEHHSI, TAe HaNpIXKeHUd OT
3aTAXKKY LINHIEK BEJHKH.

Hanpsi:keHus, BO3HUKAIOIHE H3-3a
pPa3HOCTH TeMIepaTtyp Mexay daaHua-
MY H IUIIHJIbKAMH, MOXHO pacCuHTaTb
no topmye [19]

Om=RoEm (Bolo—Putm), (2-14)

rie Pp B Pm — KO3 PUIHEHTH JUHEH-
HOTO pacuiMpeHHs MaTepHaloB ¢JaH-
Ha U WNOUAbKH; fg U Iy — TeMIeparty-
pHl $ranna u mnuiabky; En — MOZyJIb
YIPYTrOCTH MaTepHala INNUIbKH; Ry —
Ko3PdunueHT moxaTIUBOCTU ¢JaHLa.
KosddunuedTr mnoaaTImBocTH hianna
VYHTHIBA€T yMeHblIeHHEe HANpsKeHUN

B NINUJALKE 33 CUET YNPYTOro CXAaTHS
Matepuana ¢uaHues. DTOT Ko3)HuIm-
eHT npHHHUMaeTcst o6uiuHO paBHBEIM 0,8.

JlonosHuTeNbHblE  HaTIPSIKEHH,
BO3HHKAIOIMe B WITNHJIbKE OT PAa3HOCTH
TeMnepatyp  «JaHel — LINUIbKa»,
OpHEHTHPOBOYHO  MOXHO  IPHHATb
paBubiMun  2,16—2,45 Mlla (22—
25 Krc/cM2?) Ha KaXAblft rpafyc 3ToH
pa3HoCTH.

Hapsiny ¢ xopnycoM 3HauuTe/IbHLIE
TepMHUYECKHEe HalpsXKeHHs TPH He-
YCTaHOBHUBIIEMCSH PEXHME HCIBITHIBAET
u porop. B npotlecce nporpesa Temio-
BOM IIOTOK HanpaBjeH oT nepudepui-
HbIX BOJIOKOH pOTOpa K ero LEHTPY
(npH oxnaxineHnu —B 0o6paTHOM Ha-
npasJjeHuu). BosHukawomas npa 3ToM
pPa3HOCTh TeMIepaTyp HPHUBOAMT KIIO-
SIBJNEHHIO TEePMHYECKHX HaNPsKeHHH
B MeTaJjlle poTopa, KOTopble 0CO6eHHO
BeJIHKH IIPH Pe3KHX TeIlocMeHax (Ten-
JIOBHIX yapax). B Haubosee TsXKeBIX
YCIOBHAX NpPH 3TOM HaxoAsdrcs Mac-
CHBHBle pOTOpLI, HAanNpuUMep pOTOPHI
CcpeaHero XaBJjeHUs MOUIHBIX Typ6oar-
peraToB, Ha KOTOpble IIOCTYNAaeT map
BHICOKOH TeMHnepaTyphl IIOCJe NpoMIie-
perpeBa. DTH POTOpPHI IO CBOEH Macce
COU3MepUMBl ¢ UWJIHHADAMH TYpPOHHBI
4 Tepel, TOMYKOM He MOTyT ObITh TIpO-
rpeThl B TAKOH XKe CTeleHH, KaK poro-
put LIBJIL.

Haaunune Ha moBepxHOCTH poOTOpa
KOHIIEHTPATOPOB HAaNpsKeHUH MOXKeT
NpHBeCTH K 00pa3oBaHHIO TPEILUH
BCJEJCTBHe MaJOLHKIOBOH yCTaJOCTH
MeTaji1a. TakHMH KOHLIIEHTpPaTopaMH
HanpsKeHUH SBAAIOTCA TepMOKOMIIEH-
CaLlUOHHBIE KaHABKH B obJactu nabu-
PHHTHHIX YIVIOTHeHHH. DTH XaHaBKH
BLITOUEHHl Ha BaJdy IJs TOTO, YTOOHI
NpefioXPaHHTb pOTOp OT mporuba
B cJyyae 3alleBaHWH B JaOMPHHTHBIX
yiJIoTHeHUusX. IIpu HaauuHu TepMmo-
KOMTIGHCAIHOHHBIX ~ KaHAaBOK TeIllo,
BBLAEJIAIONIeeC BCJAENCTBHe TpeHHS,
JIOKaJH3UPYETC Ha Y3KOM ydacTke H -
TeMnepatypHule jedopManHd He BbI-
XOJIAT 3a Mpeledbl yyacTka Bala,
ONpaHUYEHHOTO JABYMA KaHABKAMH.
~ Ilpn pe3kux TennocMeHax BCJIeA-
CTBHE KOHUEHTDALMH HaNpSXeHHH
B 06J1aCcTH 3THX KaHAaBOK TepMHYeCKue
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HaNpsKeHUs MOTYT 3HAUHUTENbLHO IIPeB-
30HTH TIpeiesl TEKyYeCTH MeTajja po-
TOpa M COKPATHTb CPOK CJYyXKOBI €ro
laxe OpH OTPAHUYEHHOM 4YHCJe Tell-
JIOCMEeH.

Teopusi MaJIOIHKJOBOH YCTAJOCTH
B HaCTOsilllee BpeMs pas3paboTaHa elle
HeJOCTATOYHO MOJIHO, UTOOBI AaTh Ha-
JexHble MeTOoAH pacyera. OJHAKO CY-
uiecTByomne (GHOPMyNABl  I03BOJAIOT
OPHEHTHPOBOYHO CBSI3aTb KOJIHYECTBO
TEMJIOCMEH C BEJHYHHOH MECTHBIX Tep-
MHUYeCKUX HanpsXeHHH.

PacueTH NOKa3bIBaOT, 4TO HauboO-
Jee OMACHBIMH DPeXHUMAaMH ¢ TOYKH
3peHHs MOSIBJEHHUA YCTaJOCTHHIX Tpe-
UIHH Ha pOTOpax COBPEMEHHBIX Typ-
GUH CBEDXKDHTHUYECKUX I1apaMeTpoB
ABJISAIOTCS TIyOokue cOpocH HarpyskH,
a Takxe NYyCKH H3 HeOCThIBUIEro Co-
CTOSIHUA.

CnencrtBHeM TepMHYECKH HeyCTaHO-
BHBILIEr0CH COCTOSIHUSA AIBJISIETCA TaKXKe
MosiBJIeHHe PAa3HOCTH TeMIepaTyp Bep-
Xa H HH3a Kopmyca TYpOWHB TIIpH
ocraHoBe ee. DTa pPasHOCTb TeMIepa-
TYp MOXeT MOSBHTLCS TakXKe MNpPH Iy-
CKe H3-32 CKOIJIGHHSI KOHJAeHcara
B HUXHHX TOYKaX Koplyca TypPOHHEI
NpH HEeyIdOBJETBODHTEJIbHOH paboTe
IPeHaXHbIX YCTPOHCTB.

Hanuuue pasHoctH TeMmmeparyp
MeXJly BEpXOM W HH30OM Kopmyca
OpPHBOAUT K BHI'HOY Kopnyca BBepX,
TeM 60Jiee 3HAUYHTEJNLHOMY, 4eM 60Jb-
e AJHHA KOpHmyca MexXIAy OIOPaMH.
Briru6 xopmyca npuBOAUT K yMeHbllle-
HHIO HHXHHX paA#ajJbHLHIX 3a30DOB
B YIIOTHEHUAX Auadparm, UTO MOXKeT
SABUTbCA NPHUUHON 3aleBaHHs poTopa
0 cTatop NpH BpauleHuu poropa. 3a-
IeBaHUe poTopa O rpebHH JIaOHPHHT-
HBIX YIJOTHEHHH, NOMUMO cpabaThiBa-
HHUg rpe6GHell, MOXeT BHI3BATbL MeCTHBIH
neperpeB Baja Y KakK CJAeJCTBHE 3TOTO
TepMHueckuil mporu6 ero. Bce 3TO
CTaBUT BOIpPOC O JONYCTUMOH BeJH-
YYHe TEeMNEepPaTypHOro Iepernaga MexX-
Iy BEPXOM M HHU30M LHJAHHAPA HU3
ycaoBuil 6e30macHOro mycka TypOUHBI.
TouyHoe aHaJMHUTHYECKOE DelleHHe 3TO-
ro BONpPOCAa 3aTPYAHAETCH H3-3a CIOXK-
HOH KOH(HUrypauuu Kopryca 4 pasJjany-
HBIX 3HAYeHHH pa3HOCTEH TeMIlepaTyp
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Bepxa M HH3a KOpIlyca MO ero JJnHe,
B ynpouiendsoM Bule nporsd mu-
JHHApA onpedelisiercs no popmyae [41]

f=H 2-15)

3fxech f— K03PPHLUHCHT JHHEAHOrO
pacwiupennsi Meraaja; d— CPeAHHH
ddaMeT)p uUunupapa; L — fanHa UH-
JHUHIApaA Mexay onopaMmu; Al — ycpen-
HenHblll TeMnepaTypHBIR nepenap, pas-
ubli cpefaHell apudMeTuyeckol BeJH-
4yyHe pasHocTedl TeMIepatyp Bepxa H
HH3a Kopnyca Nno AJHHe.

CpaBHMBag TOJNYyYeHHBIE 10 (op-
myne (2-15) nporu6 HUINHIAPA C MH-
HUMaJIbHBIMH HHXXHUMU paJlHajbHBIMA
3a3opaMy B quadparMeHHBIX yIJIOTHe-
HHSIX, MOXKHO OIpeAeJUTb KONYCTHMBIH
nepemnaj TeMIEpaTyp MeXJAy BepXOM
¥ HM30M LUJHHApPA, IPH KOTOPOM 3a-
JleBaHUsSI Baja O rpeGHH YIVIOTHEHHH
OyAYyT HCKJIIOUEHH.

Ilpy u3MeHeHHM TeMICPaTYPHOTO
coctosiHUust TYpOUHBL B npollecce mycka
IPOUCXOIUT H3MeHeHHe JHHeHHBIX pPas-
MepOB UMJHHADPOB TYpOHHEI H3-32
TEIJIOBOr0 pacuidpeHus merasna. Oco-
0eHHO MHTEHCHBHO pacllipeHHe MpOo-
HCXOJIHT MO AJMuHe Typboarperara, Io-
CKOJIbKY B 3TOM HanpaBJ/ieHHH Koplyca
HMET HauboJbllde pa3Mepbl H Ten-
JIOBble pACUIMPEHHS OTIAeJbHBIX LH-
JINHAPOB CYMMUPYIOTCS.

Jast obecnedennss c¢BOOOABI TEIJIO-
BbIX pacuIMpeHUH TYpOUHHI U COXpa-
HeHHs COOCHOCTH pPOTOpa M KopIyca ee
HCIIOJIb3YETCA  CHUCTEMA HAIpaBJsIO-
IIUX LINOHOK, YCTAHOBJEHHBIX HA pa-
Max noamunyHukoB. Ilepeceuenue ocei
NPOJOJBHBIX M TONEPEUHLIX UINOHOK
oBpasyeT MepTBYI0 TOUKY, B OKpeECT-
HOCTH KOTOPOHM NepeMelleHHs Kopmyca
paBHBI HYJ10. MeCTONONOXEeHHe MepT-
BOH TOYKH BBIGHpaeTCsl C TaKuM pac-
4eTOM, 4YTOOBl HCKJIOYHTh NepeMellie-
HHe BBHIXJIONHBIX mnatpy0koB TypOuH,
COeIMHEHHBIX C TSXENBIMH KOHAEHCa-
TopaMu. M3 stux coobpaxkeHuit meprt-
Basl TOYKA B KOHIEHCAIUOHHBIX TYpOK-
Hax oOpasyercsi Ha BHIXJIONIHOM Ma-
TpyOKe TypOuHbLI, a B Typ6UHAX C npo-
THBOJABJICHHEM — Ha 3aJlHEM CTyJe
nogmunHuka. OT 9THX TOYEK M MpoO-



HUCXORNUT pacluupeHHe TypOHHBI, TIPH-
yeM MAaKCHMaJbHOe cMellleHHe HMeeT
MeCTO Ha HnepefHeM CTyJe NONIIHHHH-
Ka, KOTOpOe B COBPEMEHHBIX MOIIHBIX
arperatax MOXET JOCTHIaTh HECKOJIb-
KHX JEeCATKOB MHJIJIHMETPOB. DTH Tie-
peMelleHNs HanNpasJsIOTCd NPOXOJb-
HBIMH INNOHKaMH, VCTAHOBJEHHBIMH Ha
pamax noamunuukosB. KoHTposb 3a
a6COMIOTHHIME PACUIMPEHHAMH CTaTO-
pa ocyliecTBJAsIETCS C IIOMOHIbIO Clie-
LHAJbHbIX OUCTAHIHOHHBIX H MECTHHIX
VKasaTeJel, pacloO/JOXeHHBIX Ha pa-
MaXx AOALIHIHHKOB.

s oGecreueHus: COOCHOCTH KOP-
{yCOB H MOALIHITHUKOB TYPOHHBI B Bep-
THKAJbHOH IIJIOCKOCTH 3TH 3JEeMEHTbI
HMEIOT BepTHKaJbHble MINOHKH. Pac-
HpeHne HUIHHAPOB B TOPHU3OHTAJb-
HOH INIOCKOCTH HMPOUCXOHHUT B 06e CcTo-
pOHBl OT BepPTHKAJbHBIX INIMOHOK H
HanpasJsieTcss NONEpPeYHBIMH IINOHKA-
MH, PacCHoJIOXKeHHbBIMH B MeCTax OIH-
paHHsg Jlan HHJIHHAPOB Ha MOAIIHKIIHH-
Ki. OTH NedOpMAalUNH TaKXKe KOHTPO-
JHPYIOTCS B Ipollecce Nycka TypOHHBI.

Ha puc. 2-4 npencrasiena cxema
TEIJIOBBIX ~ paclIMpPeHUH LHJUHAPOB
TypOunnl K-200-130 ¢ ykasanuem Ha-
IpaBJeHUH NepeMelleHUs HNOABHAKHBIX
omnop.

ITpn HOpMaJIBHBIX TeMIlepaTypHbBIX
pacmupenusix abCOMIOTHOE yAJHHEHHe
HHKaKHX OlpPaHMYEHHH 1O NYCKy Typ-
6unbl He BhI3bIBaeT. OIHAKO, €CJIH CBO-
Goanoe pacumIMpeHHe KOPIYCOB TypOH-
Hbl UE€M-TO OTpaHHYHBaeTCHd (3aKJIHHH-
BaHhie B ININOHOYHBIX COEAHHEHUSAX,

: UBA

«ONPOKHABIBAHUE» CTyJa, OTCYTCTBHE

'He0OXONHMMBIX 3230POB MEXAY CKOJb-

39UIMMH  ONMopaMH u 6oaTamMu), TO
B KOpIlyce BO3HHKAIOT AONOJHHTENb-
Hble HanpsXKeHHd W HehOpPMaUHH, KO-
TOpLle MOTYT BBI3BaTb HapyleHHE
COOCHOCTH arperara u nosiBleHue BuO-
pauun. DTH FIBJEHHS MOT'YT HE TOJBKO
3ajlepKuBaTh TNYCK TYPOUHEL, HO H
cenaTh ero BooOlle HEBO3MOXKHBIM.

Bce BhlenepeunciieHnble pedexTsl
MOTYT OBITL YCTpaHeHH B PEMOHTHLIH
nepuod. st 3T0oro HeOGXOXNMO BECTH
HOCTOSIHHHIY TH1aTe/bHblEI KOHTPOJb 32
YAJHHEeHUSMHU KOPIYCOB NPH NycKaX H
OCT2aHOBKax TypOHHHL.

HauGonee HanexHBIM HpPH3HAKOM,
YKa3blBawII¥M Ha OTCYTCTBHE 3ajle-
BaHHH B MOABHXKHBIX ONOpax TypOHHBI,
SIBJISIETCA BO3BpallleHHe 3THX 3jeMeH-
TOB B HCXOAHOE TIOJOMXKeHHe Tmocie
MOJIHOTO OCTHIBAHHUSL TypOHHBI.

Ilpu paccMoTpeHHH BONpOCOB myc-
Ka TypO6HH HeOoOXOZHMO YUYHTHIBATH
H3MeHeHHe OCeBbIX 3a30pOB B IPOTOU-
HOI YacTH ¥ YIVIOTHEHHSIX BCJEICTBHE
Pa3HOCTH TEIVIOBHIX paclIMpPeHHil po-
TOpa U CTaTopa.

OceBbie 3230pEl MeXAy COMIAMH H
paboYHMH JonaTKaM# B IPOTOYHOH
YacTH TYpOHHBI YCTaHABJIHBAIOTCH K3
KOHCTPYKTHBHBIX COOOpaXKeHui C yue-
TOM TOro (hakTa, UTO ¢ yMeHbIIEeHHEM
OCEBBIX 3a230P0OB 3KOHOMHYHOCTb TYyp-
6oarperara yBesanunBaercs. [Ipu stom
YYHUTBIBAETCS, YTO NPU CTALHOHAPHOM
pexume paboThl 3a30DH HECKOJBKO
H3MEHSITCA 38 CYeT PasHOCTA K03ddu-

4 P 2 VAN ¢
TR T

Puc 2-4. Cxema Temnosblx pacuimpensit TypSums K-200-130.
1 — MeprBag Touka; 2 — HONEDeYHble IINOHKH; 3 — CKOJb3AUIHE ONOPhi; 4 — yKa3aTeJb DaclIHDEeHHs.
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LHEeHTOB JHMHEHHOro pacUIupeHHs PO-
Topa 4 cratopa. UTo 3Ke Kacaercs He-
YCTaHOBHBIIETOCS TEPMHUYECKOro CO-
CTOSIHHA, TO 3[eCh BeJHYHHA 3a30POB
6yner 3aBHCETb OT peXHMa NpOrpena
HJIH - OXJIaXKeHusl TypOHHBHI.

IMpu nporpese TypGoarperara po-
TOp, UMesl, KaK NPaBHJIO, 3HAUHTENbHO
MeHBIIYI0O Maccy U O0JbIIyio NOBepX-
HOCTb, UYeM KOpHyC, Harpesaerc
6ricEpee ¥ npuobperaer GoJiee BHICO-
KyI0 TeMIlepaTypy, ueMy CIOCOGCTBYET
TakXKe 6oJiee BBICOKUH KO3 PHIHEHT
TEIJIOOTAAYH K BpaulalomuMcs JHC-
KaM poropa.

OT0 NPUBOAHUT K pa3HLIM MO BeJH-
Yy¥HE TENJIOBBIM pacUIApeHHsIM POTOpa
H craTopa TypOUHEL U COOTBETCTBYIO-
1eMy H3MEeHeHHI0O OCeBBIX 3a30POB
B IPOTOYHOH YacCTH.

OIHOBpPEMEHHO € 3THM NPOHCXOIHT
H3MEHeHHe W palMvajbHBIX 3a30pOB,
OJHAaKO BCJEJCTBHE CPAaBHUTENbHO He-
GoablunX pasMepoB TypOHHBL B paiH-
aJbHOM HanpaB/IeHUH H3MeHeHHe pa-
IHaJbHBIX 3a30pOB B Ipollecce Nporpe-
Ba OCOOBIX OllaceHH# He BLILIBAET.

Uto Ke KacaeTcs OCEBBIX 3a30pOB,
TO 3llecb npH GoJapwiofl HJaHHe TYp6O-
arperata a0CoJIIOTHas BeJHYHHa Oce-
BOTO 3a30pa H3MeHsSIeTCH BecbMa CHJb-
HO, W IIpH HeNpaBW/ILHOM DeXHMe
NpOorpeBa MOMKET INPOH3OHTH 3ajeBa-
HHe BpalaoIIuXci YacTed O HeNo-
JBUXKHEIE.

OcobGeHHo B HeGJAronpHATHHIX yC-
JOBHSIX HAaXOASTCH MHOTOHMJIUHAPO-
Bble TYpOHHBI, YNOPHBIH NOJAUWIHIHHK
KOTOpPBIX pachnojioeH B IepelHeM
cryse. B sToM ciyuae u3MeHeHHe Oce-
BbIX 3230pOB B IPOTOYHOH YacTH H Ja-
6upunTHBIX ynsoTHenuax LIHJL oco-
GEHHO BeJHKO, NOCKOJbKY IIPH TaKOM
pacmoloXKeHuH YNOPHOrO NOAIIHIHY-
Ka OTHOCHTe/bHBEIE H3MEeHEHHS OCEeBHIX
pa3MepoB.pOTOpPa MO LUIHHAPAM CyM-
MHDYIOTCS.

B coBpeMeHHBIX KpymHBIX Typ6oO-
arperaTax yNOpHBIH HONIIMIHHK pac-
MOJIOXEH MeXJy UHJAHHAPaMH BEHICO-
KOro u cpeaHero paabieHufi. Taxkas
KOMIIOHOBKAa yMeHblIaeT CyMMapHoOe
OTHOCHTeNBbHOE YAJHHEHHe Bpalalo-
LIUXCSA 3JeMeHTOB TypOOoMailuH H 06-
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Jeryaer nyckosbie omepanud. OHako
B cayuae Typ6uH ¢ Heckoabkumu LIH]L
KaXKIbli H3 HAX MMEET CBOI0 MepTBYyIO
TOYKY, YTO NPHBOAHT TakKxke K OUEHb
60bIIOMY HM3MEHEHHIO OCEeBBIX 3a30-
posB.

Bufiop palunOHaJBHRIX OCEBHIX 3a30DOB:
B NpPOTOYHONM 4YacTH SBJAAETCA aKTyaJbHOH
npobaeMoil  COBpeMEHHOTo  TYpOOCTPOEHHH,
[OCKOJALKY B HAHHOM Caydae BOmpochH Ges-
onacHoit paGoThl BCTYNAIOT B TPOTHBOpEUHE
¢ BOmpocaMu 3KOHOMHYHOCTH. B Hacrosiee
BpeMsl XapaKTep H3MeHEHHS OCEBLIX 3a30pOB
B 3aBHCHMOCTH OT peXHMOB DabOTHl u3yyaer-
€Sl LEABIM PAAOM TFOJIOBHHIX HHCTHTYTOB H Ha-
JlafouHbIX opranxsauuii. PaspaGorannne BTU
n LIKTU napoBble M 3J€KTPOMArHuTHbie Uly-
TIBl TIO3BOJSAIOT SKCNEPHMEHTAAbHO ONpeNeNsdTh
H3MEHEeHHe OCeBblX H paJaHaJbHBIX 3a30pOB

B TypOHHAX.
OaHako npH KOHCTPYHDOBaHHH HOBHIX
Typ6oarperaTop  NPHXOAMTCA  NPOU3BOLHTHL

aHaJHTHYECKHIl pacYeT OCEBHIX 3a30pOB IpH
PA3JHUHBIX TEMIepaTyPHEIX COCTOSIHHAX TYp-
Gunn. MeTton Takoro pacuera uMeercs. Own
OCHOBAaH Ha COCTABJEHHH TeINOBLIX 6anaHcoB
OTZeNbHBIX yYacTKOB TypOusbi 3a HeGoJbIHE
NPOMEXKYTKH BpPEMeHH U ONpelelleHHH JO-
KaJdbHBIX TeMIepaTypHHIX pacliMpeHui, KOTO-
phie 3ateM cymmupyiorcs. HecMmorps Ha me-
KOTOPYI0 TPYAOEMKOCTb DacyeToB, X JETKoe
3aTNpOTPaMMHpPOBaTh JJIA SJEKTPOHHOH BHIYH-
CJAHTENLHON MaIUHHbL.

B skcmuiyaTalyOHHBIX yCJAOBHAX OT-
HOCHTEJbHOE yAJHHEHHEe WIH yKOpoue-
HHe DOTOpa KOHTPOJHUpYyeTcd C TO-
MOIIbIO INTATHHIX YKasaTejeil, ycra-
HOBJIGHHBIX Ha KPbIIIKAX MOALIHTTHHKOB,
B MomHbIX TypOOyCTaHOBKaX IpHUMe-
HAIOTCA JHCTAHUHOHHBIE YyKasarend,
BTOpHUHbIE NPHOOPHI KOTOPHIX BbIBE-
neHs Ha OJIOUHBIH LIHT yIpaBJeHUd.

Canenyer Takxe HMeTb B BUILY TO-
BeJeHHe 3JIeMeHTOB POTOpa, TocaxeH-
HBIX Ha BaJ C HATAroM, [pH HeCTa-
IIHOHAPHOM TemJIoBOM pexume. K ra-
KHAM 3JeMeHTaM OTHOCATCS HacaJHble
JMCKH H BTYJKH yioTHenuit. Ilpy ux
nporpeBe BCJeJCTBHE HampaBJeHHd
TeIJIOBOrO MNOTOKa OT nepHbepuu
K IIEHTPYy H 3Ha4YHTEeJbHOrO TepMHuue-
CKOTO COMPOTUBJEHHS B MecTax Io-
caJK# TeMIlepaTypa HX MOXeT OKa-
3aTbCs CYIEeCTBEHHO BHIIIE TeMIepa-
TypHl BaJja, BCJAEACTBHE Yero MPOH30H-
ner ocnabieHne NMOCAafXH 3ITHX HeTa-
Jeli ¥ HATAT HX MOXKeT HCYE3HYTb
coBceM. B 3THX cayyasx RHCKH XOTS



H NpPEeNOXpPaHAIOTCS OT NPOBOpAYHBA-
HHS Ha BaJy IINOHOYHHIM COeJHHe-
HHEM, OJIHaKO TaKOH PeXHUM He MOXKeT
CYHTaThCs 0€30NMaCHBIM, MOCKOJbKY OH
BLI3OBET pajJHajbHOE CMElleHHe RHC-
KOB H CBSI3aHHYIO C HUM CHJIbHYIO BHO-
paunuio TypOHHHI,

Kpome Toro, npu uactbix temaocme-
Hax B WINMOHOYHBIX I1a3aX KaK MecTax
KOHUEHTPAIMH HANPSIKEHUH C TedeHH-
€M BpeMeHH MOI'yT pa3BHUBaThCs Tpe-
uHH. KX BO3HHKHOBeHHe CBfI3aHO
€ KOTMYECTBOM H DEXKHMOM TEIJIOCMEH,
a TaKkKe C BeJHMYHHOH HavaJbHOrO Ha-
TAra.

Ewe B Gosee TAXKEIHX YCAOBHAX HAXO-
AATCA BTYJKH IEPEIHEro KOHUEBOro YIJIOT-
uenns. Mmes He6oubllyl0 TOMHMHY, OHH TpO-
TpeBaloTcs oueHb OuicTpo. B mpouecce 6Gmict-
POro nycka 3TO MOXET NPHBECTH HE TOJBKO
K HCUE3HOBERMIO HATsra, HO H NOSBJSHHIO
3a30pa MeXJAy BaJOM M BTyJakoH. BTyaka
fIpH 3TOM MOXET CMECTHTBCS B PajHaJbHOM
HaNpaB/leHUH, BH3BATh BHOPAlMI0 DOTOpa H
8aleBaHHA B NAaOHPHHTHHIX YIJIOTHEHHAX. ITO
sIBJICHHE MOXeT HaGMONaTbCsAd B NEPBYIO oOue-
peAbp y TypOHH BBHICOKOTO JaBJeHHs CO 3Ha-
YHTENBHbIMH H3MEHeHHSIMH TeMIeDaTypel mna-
pa u GOJBLIMMH AMaMeTPaMH BaJOB B MeCTax
NOCajKH BTYJIOK.

B Typ6ure K-100-90 BTyAKH Tepemuero
VIVIOTHEHHS] HMEIOT BHYTPEHHHI JHaMeTp
380—460 MM H HacaXkeHml Ha BaJ ¢ HaTArOM
0,35—0,4 MM. DTo- 3HAUHT, 4TO IpH pPa3HO-
CTH TeMIepaTyp BTYJA0K H Baja 60—70°C
HATAT TONHOCTBIO HcYe3aeT AaXe B caydae
HenoABUKHOTO poropa. Ecnn yyecrs meurpo-
GeXHble CHNLEI, BO3HHKAIOUIME BO BTYJKE IIPH
pabounx uyucnax oGOpPOTOB pPOTOpA, HCUEIHO-
BeHME HATHATd MOMKET TMPOM3OHTH K NPH MeHb-
IIHX Pa3HOCTAX TEMIEpPaTyp.

Ilo nammbiM #ccnenosanuit [85], npose-
NeHHBIX Ha TYp6WHAX BLICOKOTO JAaBJEHHSA
C HACAAHBLIMH BTYJKaMH, DEXHM Iporpesa
HEPelHHX BTYJOK JaGHPHHTHOIO YNJIOTHEHHS
OKasblBaeT CYHIECTBEHHOE BIHAHHE Ha BpeMs
nycka Typ6unbl. IIpH ocTaHOoBe M oOx/axje-
HHH TYpOHHBI, KOTla TEIUIOBOH NMOTOK HManpaB-
JIeH OT LeHTpa Baja K nepudepHu, HacagHble
IN€TaNX HCHBLITHIBAIOT 3HAYHTEJbHbIE HATPA-
XKEHUs! OT yBeaHueHus HaTsara. Y B stom ciay-
Yyae TOHKHMe BTYJKHM HaXoAATcsAd B mauboJee
THAKENBIX YCJAOBUAX.

OcofenHno HeGAaTONPHATHOE BO3NEACTBHE
Ha BTYJKH OKasblBaeT NOABOX OXJaXKIeHHOrO
napa K KOHIEBHIM YIJOTHEHHSIM BO BpeMs
OCTaHOBA MM Iiycka TYpOMHB M3 ropsiuero
cocrosHua. C ydyeToM IepeuHCieHHBIX 0BGCTOs-
TEJIbCTB COBPeME€HHEIE MOWUHBIE TypGoarpera-
TH BHINOJHSAIOTCH Ge3 HacaIHHX BTYJOK H
HacafHbIX IUCKOB B OGJaCTH BBICOKHX TEM-

nepaTtyp.

2-2, NYCK KOHIOEHCALLHOHHBIX TYP-
BHH H3 XOJOAHOIo COCTOAHMS

Ilyck mapoBofl TypGHHHEI ocCylle-
CTBJISIETCA COINIACHO MHCTDYKUHH IO
3KCIIyaTallMH, pas3paboTaHHOI 3aBo-
JlOM-H3TOTOBHTEJEM HJIH HaJaJl0YHOH
opranusanueit. Pexxum nycka typOunst
3aBHCUT OT Tuma Ttypboarperara, ero
MOIUHOCTH, HaYaJbHBIX IIApaMETPOB,
KOHCTPYKTHUBHBIX 0COGEHHOCTel, 0cCo-
OGeHHOCTEH TeNJOBOH CXeMBl CTAHIHH,
a Takxe MecTHHX ycjaosuii. C pocrom
eIHHHYHONH MOUHOCTH U TIePEXOAOM Ha
I1ap BBICOKHX U CBEPXKDHTHUECKHMX Ma-
paMeTpoB HpOlleccH NycKa H 3KCTaya-
TallMH NapOBLIX TYPOHUH CYHIECTBEHHO
YCAOKHUANUCE. OnpenesieHHbIMI  0CO-
6EHHOCTAAMH OTJIHYaeTcs MNyck O6Jaou-
HBIX YCTaHOBOK, IpH KOTOpPOM 60K
KoTesq — Typ6yuHa — reHepaTop  Iyc-
KaeTrcsl KaK eNHHBIA arperar.

Bce aro mokasbiBaeT, 4TO eIHHOX
METOAMKH NycKa TypOHH BHe 3aBHCH-
MOCTH OT HX MOUIHOCTH H KOHCTPVK-
LIUH 0aTh HeNb3sl.

Huxe paccmarpuBaiorcs 6e3 mon-
pOOGHOH JeTanu3anuy JUIMb OCHOBHEIE
OIlePaIlHY 1O MYCKY KOHAeHCauMoHHOH
napoBo#l TypOHHEL

Onepanuy no nycky TypGHHBI MOX-
HO pasjejuTh Ha TPH XapaKTePHBIX
nepuona:

nepBhIi
K TYCKY;

BTOPOH TepPHOI — MYCK ¥ NOBbIILIE-
HHe 4acTOThl BPALIEHUSI POTOpA JI0 HO-
MHHAJbHOH;

TPeTHH NepHOJ| — BKJIOUEHHE TeHe-
paTopa B ceTb M HarpyxeHue Typ-
OUHDL,

K nepsomy nepuody orHocarcsa
caedyowue onepayuu:

a) OcMOTp BCEr0o OCHOBHOrO u
BCMOMOTraTeAbHOr0 060pyIOBaHNS TYP-
6oarperara.

Tlpu sToM ocmortpe Heo6xonuMO
yOequTbCsl B TOM, UTO BCE PEMOHTHHIE
paboThl 3aKOHYEHBI, HMHCTPYMEHT, OT-
pax/JeHus, 3amacHble 4YacTH yOpaHBI;
BCe CpPefCcTBAa TeXHHKH 0e30macHOCTH
(3as3eMJyieHns, 3aIUUTHBIE KOXYXH H
NOKPBITHSI) YCTaHOBJEHH Ha MECTO,
CHATAs H30Js1HUs1 BOCCTaHOBJEHA, pa-
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DouHe MecTa HaXOASATCA B YMCTOM CO-
CTOSIHHH.

Heobxonumo TakKe npoBepuTh IO
3anuCcsM B ONEPAaTHBHOM IKYpHale,
YTO HapALbl, IO KOTOPHIM TPOH3BOMHU-
JIBCh PEeMOHTHBIE paboThl Ha Typboar-
peraTe ¥ BCIOMOTaTelbHOM 060pYRO-
BAaHUH, 3aKPBIThL

6) IlpoBepka HanHYHS KOHTPOJb-
HO-H3MEPHTEbHOH aNnaparyphl.

Heo6xoanMo NpOBepuTb Haluuue
¥ NPaBUABHOCTb NOKa3aHHH MaHOMET-
POB, NOTEHUHOMETPOB, YKa3aTelel oce-
BOTO CIBHIA, OTHOCUTENBHOIO PAaCHUIH-
penns u nporu6a poropa. Ocoboe BHU-
MaHHWe CaelyeT oO6paTtuTh Ha npu6o-
P, KOHTPOJNUPYIOUIHE NYCKOBHIE oOlle-
pauyu.

Heo6xonumo Takxke npoBeputh Ha-
JiMuie 3aHacHBIX KOHTPOJBHO-U3MEpH-
TEeJNbHBIX IPHOOPOB: MAHOMETPOB, PTYT-
HBEIX TEPMOMETPOB, pPYYHOr0 TaxoMme-
Tpa.

B) IlpoBepxa nelicTBUA CpeACTB
CHTHAJMU3ALUMH H CBA3H MeXAy pabo-
YUMH MeCcTaMH.

ITpoBepke moasexaT MalIMHHBIH
TeAerpad, KoMaHJAUble  anmnapars,
CPeACTBa BHI30Ba (aKyCTHUECKHE, CBE-
TOBbHIE), CPEACTBA I'POMKOH aKycruue-
CKOH CBSI3H, a TakkKe aBapHHHAsA CHTI-
HaJiu3auMsl, BKAOUaeMasi BPYUHYIO.

r) Ilposepka cocTosiHust # MOJO-
JKeHud TapOoBOAAHON apMaTypHl.

[TpoBepsiercst Hanuune Hanpsxe-
HUA Ha cOOpKax MPUBORA 3JEKTPOMO-
TOPOB 3aABHXKeK. [IpoussonuTtcs onpo-
GOBaHHe AMCTAHLUHOHHOTO YIIPaBJeHHS
3aABHXKKAMH, a TakKxKe TIYCKOBBIMH
POY u BPOY. ITposepsercsa cooTser-
CTBHE HaNpaBJCHUS BpallleHUsT 3JeK-
TPOMOTOPOB AHCTaHLHOHHOTO NPHBOAA
TIOJIOXKEHHIO YNPaBASIIOWEr0 KJI0ua.
[TpoBepserca mpaBuabHOCTL PaBOTHI
JHCTAHIMOHHBIX VKa3aTejell HoJAoXKe-
HHsI NAapOBOJASHON 3amopHOB apma-
TYDHI.

1) 3anuce noKasaHuil NPHGOPOB,
KOHTPOJIHPYIOIIHX TENJIOBOE pacllupe-
HUe WHAHHAPOB TYPOHHbLI, OTHOCHTEM b~
HO€ YIJIHHEHHE POTOPOB, OCEBOH CIBHT
M TeMIepaTypy MeTalja B KOHTPO/b-
HbIX ToukKaX. CpaBHeHHe nOKasaHHH
MeXaHHYECKHX YyKasaTelell TEIJIOBOro
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pacilupeHusi TypOHHBI ¢ NIOKa3aHHAMHU
AHCTAHUMOHHBIX TpPHOOPOB Ha IHTE
YOpaBJEHHUA.

e) IlpoBepka wuepes nexypHHI
[IepcoOHAaJ 3JeKTpollexa TOTOBHOCTH Te-
HEpAaTOpa K NyCKy. 3anoJHeHUue TeHe-
patopa BogopoaoMm. Ilocaenuss omne-
panus HPOU3BOAHUTCA IOCTAE PEMOHTA
TypOoredepatTopa HJIH AJAHTEILHOTO
npocrod. IIpu kpaTkoBpeMeHHBIX OCTa-
HOBKaxX OCBOGOXKJEeHHe reHeparTopa oOT
BOJOpOJA He NPOU3BOMUTCH.

3anonHeHHe TreHepaTtopa BOAOPO-
JOM TIDOM3BONHMTCS B JABa 3Tana: CHa-
yaJia KOpHyc reHepaTtopa 3aNnoJgHsaercs
YIVIEKHCIBIM I'a30M, a 3aTeM YIJeKHuc-
JoTta BbiTecHsieTcsd BoJoponoM. Takast
NOCNEA0BATEJNbHOCTD ONepaluui No3so-
asier uzbexaTb KOHTAKTa BOAOPONZ
C BO3AYXOM. 3anoJjiHeHHe TreHeparopa
BOJOPOJOM NPOU3BOAUTCS NOCHAE ONPO-
60BaHHsl cCXeMBl aBTOMATH3alHH BOJO-
PONHBIX YIVIOTHEHHH IipH BKJKYEHHDLIX
MAacasHBIX HacoCaX CUCTEME! YILIOTHe-
HHSL.

k) Cmaska y3J0B, He HMEIOHIUX
HEHTPAaJH30BAHHON  NPHHYAHTENbHOH
CMasKH.

3) IloxroroBka K nycky mMacasHoi
CHCTEMBbI.

IlpoBepsiercs  ypoBeHb  MacJja
B MacJsiHOM 0axe U ypOBEHb OTHECTOll-
KOH KuaxkocTH B Gaxe CcHCTEMLI
peryaupoBasus. IlpousBonurcs ciaus
OTCTOSl ¢ HUIKHEH TOYKH MacJsiHOro
6aka u c BepxHero ypoBHSA OrHecTo#-
Kol xujaxoctu. Ilposepsiercs pabora
SKCrayCcTePoOB M NONJIABKOBLIX yKasza-
Teneii  ypomusa. [emaerca  3amnuch
B KYypHaje pe3yabTaToB Jabopartop-
HOr0 aHanu3a MacJaa.

IIpousBonurca onpoGOBAHUE OCHOB-
HBIX H pe3epBHBIX MachaoHnacocos. Ilpu
HaJIMYHH BCOOMOTATeALHOro TypboMac-
JISHOTO Hacoca Iepef ero myckom He-
06X011MO IpOrpeTh NaponpoBOA TIpU-
BOJHO{ TypOHHKH M IIPOM3BECTH ONPO-
6oBanue ee aBToMara Ge30MaCHOCTH.

Tlpu Huskoil TemnepaType Macha
(Huxke 35°C) Heo6XoAHMO TOHOTpeThb
Macjo, IPOKauuBasi ero ¢ HOMOIIbIo
BCIIOMOTaTeJbLHOTO MacjoHacoca 110
3aMKHYTOMY KOHTYPY 6e3 OXJaKAeHHd
B MAacJAOOXJaduTeNqX.



Haubosee oTBeTCTBEHHBIM MOMEH-
TOM NOATOTOBKH MAaC/JOCHCTEMEI K Iyc-
Ky sBJsieTcsl TNPOBEPKA AaBTOMAaTHKH
BKJIIOYEHHSI pe3epBa W aBapHHHOMN
CHTHaau3aluu. OT0 0COGEHHO Kacaert-
¢ TYpOOYCTAHOBOK C 3JIEKTPHYECKHM
NMPUBOAOM IJIABHOTO MACJSHOTO Haco-
ca. B cxeMax ¢ MacJasiHLIM HacocOM Ha
BaJy TYpOWHbBI aBTOMAaTHYECKOE BKJIIO-
YyeHHe Pe3epBHOro U aBapHHHOrO Mac-
JIOHACOCOB IPOHCXOAHT II0 HMITYJbCY
OT I1aJleHHusT NaBJEHHS Macja B CHCTe-
Me cMaskd. OnpoGoBande aBapHHAHLIX
CHCTEM BKJIIOUEHHS ¥ CHIrHAJHU3aHUA
B TaKHX CHCTEMax NPOHM3BORUTCH MPH
3anymeHHoM B paGory MycKOBOM Mac-
JIOHAcOCe TyTeM 3aKpPLITHSI BPYYHYIO
3aBHXKKH Ha HAarHET4HUU U CHHXKe-
HHEM TeM caMBbIM JaBJEHHS Macja
B HAMOPHBEIX JIMHUSIX cMa3kKd. JlaBuae-
HHSL MacJsa, IPU KOTOPHX BKJAYaeTcs
aBapuiiHas CHrHAJH3allHUs, a TakKxke
NPOUCXOMUT MNOCJENOBATEIbHOE BKJIIO-
YeHHe Pe3ePBHOFO M aBapHHHOTO Mac-
JIOHACOCOB, NOJIXKHBEI OBITh 3auKCHpO-
BaHH B CHELHaJbHOM XKYpHaJe.

B rtyp6oarperatax ¢ asaekrpuue-
CKHM INPHBOAOM TIJIaBHOTO MACJSHOIO
Hacoca, rjae npuMedsiercs XBOHHASA CH-
creMa GJIOKHPOBKH — IO HMIYJbCY OT
AABJIEHHSI MacC/a H 110 3J1eKTPUUECKOMY
HMITYJbCy OT OJOK-KOHTAKTOB BEIKJIO-
yaressi 3/JeKTPOMOTOPa, ONpoGOBaHHE
BKJIIOUCHUSI aBAapHIHOrO pesepBa INpo-
H3BOJHUTCS KaK IyTeM OTKJIIOYEHHsS DA-
GoTawiero MacJoHacoca, TaK M nytem
NPHKPBLITHA 3aABHKKHM HA HATHETAHHH
OJI UCKYCCTBEHHOI'O NOHUMKEHUS HaB-
JeHus B macjaocucreme. B nmepsoMm ciy-
yae BK/IUEHHe aBapHHHOIO pesepsa
IPOUCXOJHT no 9JIEKTPHUECKOMY
MMHYJbCY, BO BTOPOM CJy4ae HMIYJb-
COM ABJIAICTCS TIafleHue JABJEHHUS B ~H-
cTeMe CMasKH.

Ilyck TypOHHBI ¢ HEMCIPaBHOH CH-
CTEMOH BKJIIOUEHHsI aBapuiHOTrO pesep-
Ba N0 /000OMY H3 HMIYJbCOB KaTero-
PHYECKH 3allpeliaercs.

ITocne onpoGoBanus pa6oTel Mac-
JICHACOCOB 3aJBHMXKKH BCEX HACOCOB
JOMKHBl OBITH OTKPHITHL H 3am10MGH-
POBAHLl B 3TOM TOJIOKEHHH.

[Toaroropka MacaoCHCTEMBI K myc-
Ky 3aKaHYHBAETCH BKJIOYEHHEM B pa-

60Ty myCKOBOTO Hacoca HJIH IVIaBHOrG
Mac/sIHOrO Hacoca TNPH HE3aBUCHMOI
CHCTEME CMasKu arperara.

1) OnpoGoBaHue 3JieMeHTOB yIPaB-
JICHHSI U 3aLIUTHl NAapoOBOH TYPOHHEHL.

IlposepsieTcss pabGora cuHXpOHH3a-
TOpa, OTPaHHYUTENS] MOIIHOCTH, 3JeK-
TPOMarHUTHOrO BLIKJIIOYATENS TypOH-
HEl C IUTA YIPABJCHHSA.

C momompi0 pyuHOro ympasJeHHs
NpOBEPSIETCA OTKPBITHE H 3aKphiTHE
CTONOPHBLIX M PETYJHPYIOLIHX KJala-
HOB, a TaKXe PeryJHpYIOUIHX H OTceu-
HBIX KJanmaHOB npomneperpesa. Ilpo-
BEpsAeTCs N0Cajka KJalaHOB NpPH Bhl-
OHUBaHHM  aBTOMaTa  6e30NMacHOCTH
Bpyunyio. [Ipn 3TOM HOMKHBI 3aKpLi-
BATbCS. CTOMOPHBIE H pEryJIHPYIOLile
KJanaHel OCTPOTO Mapa W INpoMIepe-
rpeBa, a Takxke oGDaTHHIE KJalaHL!
Ha oT6opax.

ITpu Hanuunn B cucreme perysaupo-
BaHHA 3JIEKTPOTHAPABIHYECKOH IIpH-
CTaBKH IIOCJAEAHAS NPH ONpPOGOBAHUH
3/1€MEHTOB CHCTEMBl peryJHPOBaHus
AO/XKHA OBITh OTKJIOUEHA 3aKPHITHEM
BEHTW/Isi HAa  HMMIYJbCHOH  JIHHHN,
coeHHAIOLI el 3/1eKTPONPHCTABKY
C IPOMEXYTOYHBIM 30JIOTHHKOM.

ITponssoxurcst nposepka caexyio-
UIHX 3a1MT TYPOUHHL: 1) pene oceBoro
CIBHTa; 2) BaKyyMm-pese; 3) peje ma-
IleHHsd JaBJICHHsT MacJaa B CUCTeMe
CMasky; 4) pese nalneHuss AaBJAEHUS
B CHCTEME DeryJupOBaHHsl.

HefictBHe 3THX 3alIUT TNPHBOAHT
K  pacuemjeHdl0  pblYaros  aBToO-
mara 6e30MaCHOCTH H  3aKpHI-
THIO CTONOPHBIX H  PETYJIHPYIOIIHX
KJIallaHOB CBeXero mapa 4 mpommnepe-
rpesa. Pese ocesoro ciasura mnpose-
psAeTCsl CMEIIeHHEeM BPYYHYIO Ha Ofpe-
JeJICHHYIO BEJHUMHY JHaTYHKa peJe.
IIpu sTom mMuTHpyercsi caBur poTopa
KaKk B CTOPOHY TreHeparopa, TakK H
B o0patHOM HanpasiaeHuu. Onpo6ona-
HHe BaKyyM-peJie NPOH3BOAUTCA TPH
AOCTHXKEHHH ONpeJeqeHHOro BaKyyMa
B KOHAeHcatope. Jlisi mpoBepkH Heob-
XOZHMO 3aKPBITh BEHTHJIb Ha HMITyJbC-
HOH TpyOKe, COENHHAIONEH HaTYUK
BaKyyM-peje ¢ KOHJEHCaTOpOM, IOCiIe
Hero MeNJIEHHO OTKDHIBaTh BEHTH/b
CPEIBA BakyyMa B naruuke. Ilpu ma-
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JleHHH BaKyyMa IO OIpeNeJeHHOH
BEJUYHHBl IIPOHCXOIHT cpabaTbiBaHHE
3aUATHI.

Hcnoitanue 3aliHTH OT MafeHHA
JAaBJEHHST B MacJOCHCTEME IPOH3BO-
IUTCST ¢ TOMOLIBIO BEHTHJA pejie 1as-
JICHHSI WJIH NPHKPHITHEM 3aJBHXKKH Ha
HarHeTaHHH MacJoHacoca.

TTocae ompoGoBaHus AeHCTBUA 3a-
IMT pHlYard asBroMara 0e30NMacHOCTH
JOMKHB ObITh B3BENEHBl, YKasaTelb
©0CEBOr0 CABHra MOCTABJEH B HYJIEBOE
MOJOXKEHHE, KJIIOYH aBTOMaTHYECKOrO
BKJIOUEHHS] PE3€PBHOIO H aBAPHHHOTO
MacJIOHACOCOB YCTaHOBJIEHBI B IIOJIO-
XKeHHe «COMOKHPOBaHO».

K) OmnpoGoBaHue AeHCTBHS 3aLIUT
# 6J10KHPOBOK KaanadoB BPOY u pac-
Torounrix POY.

B srtoT pasmen BXOAHT NIpPOBEpPKa
JeHCTBHST 3auluT, O6eclnevyuBalolInX
upekpaimesne c6poca mapa uepes
BPOY u POY B KOHAeHcaTOp NpH IO-
HYKEHHH BaKyyMa B HeM [0 OIpeje-
JIGHHOTO YDOBHSL H IPH INPEKPallEHUH
nogauyd BoAnl Ha BrphicKH. Ilpose-
psercsi OeficTBHe OJOKMPOBOK XJiama-
nos BPOVY u pacronounsix POY. Ilpu
OTKPBITHH 3THX KJIalaHOB yepes onpe-
IeJeHHOe BpeMsl HNOJIKHBl aBTOMATH-
YeCKM OTKPBITbCA KJ/allaHbl BIPbICKA
BOAB Ha mnapooxaaxureaun BPOY u
B MapoNpHEMHOE YCTPOHCTBO KOHMEH-
caropa.

a) oaroroBka K BKJIOUEHHIO H
BKJIIOUEHHE BaJONOBOPOTHOTO YCTpOI-
CTBa.

BaJonoBopoTHOe YCTPOHCTBO B Ha-
cTosiliee BpeMsl YCTaHABJMBAETCS HA
BCeX KPYMHBIX MallMHaX M TOYTH Ha
BCceX MalllHHaxX MaJjoit Momgocrd. Ha-
3HAUEHHE €r0 COCTOHT B TOM, YTOGHI
.06ecreynTh PaBHOMEDPHOE OCThIBaHuE
‘pOTOpA MPH OCTAHOBE H PABHOMEPHBIH
Jqporpes ero npu nycke. Tloaroroska
K  BK/IOUEHHIO  BAaJONOBODOTHOrO
yCTpOHCTBA 3aKJI04aeTcss B onpo6osa-
Huyu G6JOKHPOBKH, OTKJIOUAIOIIEH 3JeK-
TPHYECKUH MOTOp INpPH MNaJeHHH 1as-
JIEHHE Macja B CHCTEME CMaskH
HHXKe yCTaHOBJeHHOTo npenena. [las
BKJIIOYEHHS] B paboTy BaJIONOBOPOTHO-
ro ycrpoiictBa HEOOXOAHMO C TIO-
MOHIbI0O  pbluara M  MaXOBHKA,
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VKpPEIJIEHHOTO ~ Ha  OCH  3JIeKT-
poMoTOpa, BBECTH  Belyulyl Iue-
CTEpHIO B 3allellVieHue, Iocje 4Yero
BpallaTb MaXOBHK 1O 4aCOBOHl CTpen-
Ke JI0 TeX TOop, NOKa HapyXHbA phbl-
yar He 6yaeT NOBeleH A0 (HUKCHPYIO-
mero mrrugTa, B 2T0T MOMEHT IPH-
BOJHOH JBHraTeJb AaBTOMATHYECKH
BKJIIOYHTCSA B pabory.

B aJ/ionoBOpOTHOE YCTPOHCTBO JOJIK-
HO HAaXOJHTbCA B HEeNpepHIBHOU pabore
BILJIOTb [0 MOMEHTa TOJYKa TypOHHbI
napom, TocJe 4ero BeAyulas mecTepHs
aBTOMATHYECKH BEIXOAHMT H3 3alleln-
JIEHHSI, a 3JEKTPOMOTOD OCTaHaBJH-
Baercs.

M) IloaroroBka H NMYCK KOHIEHCA-
IMOHHOH yCTaHOBKH.

[TpousBoauTcs NOOYEpefHOEe ONpo-
6oBaHHE NUPKYJAAUHOHHBIX HaCOCOB,
PACIOJIOKEHHBIX B MAIIMHHOM 3ane

‘Mau Ha _6eperoBoH HaCOCHOiH, TpOBe-

psiercst paGota ycTpoicTBa AJs H3MeE-
HeHHs yrjia T0BOpOTa JomacTed LMp-
KYJSIHUOHHBIX HACOCOB OCEBOrO THNA,
NIPOM3BOAMTCS TpoBepKa OJOKHPOBOK
H CHrHaJmM3anuu o6opylnoBaHusi Oepe-
rOBOH HACOCHOII, TpoBepsieTcsa pabora
BPALAIOLIKXCA CETOK H HaCOCOB TeX-
HHYeCKOH BOJIHI.

Tlpn HeGJOYHON KOMIIOHOBKE ILHD-
KYJSILMOHHBIX HacocoB cobupaerca
cxeMa LHPKYJISIHOHHBIX BOJOBOLOB H
nyckaercs HeOOXOAHMOE KOJHYECTBO
HacocoB. Tlpin O6JOYHOH KOMIIOHOBKE
KaXXJblfl Hacoc nmyckaercs Ha OAHY IIO-
JIOBUHY KOHZeHcaTopa, MpH 3TOM
eNMHCTBEHHasT 3aJBHIKKa, pacnoyn-
JKeHHast Ha cJuBe H3 KOHMeHcaTopa,
HOJKHA ObITh OTKpHTa. Jlomacru
0CeBOro Hacoca JNOJXKHBI OBITh pa3sep-
HyTHi B pa6ouee nojoxenue. B arpe-
ratax, JOMyCKalOUIHX H3MEHEHHe YTiia
noBopoTa JOTMAacTed Ha Xody, NyIK
JOJIKEH OCYIUIECTBJSATLCH NPH MHHHU-
MaJbHOM pa3BOpOTe Jonacteft. ITO
yMEHbIIAET NYCKOBOK TOK JIEKTPOJBU-
rarejs Hacoca.

Ina BoiycKa BO3AyXa M3 LHPKY-
JSAILHOHHON MarucTpadd OTKPBIBAIOTCA
BO3AYIUHHKM Ha BEePXHHX TOUYKaX
cAUBHBIX TpPy6. BO3AyIIHMKHM 3aKpHl-
BaIOTCS NOCJIE TIOSIBJEHUS B HUX BOXHI.
B cucTeMax C 3XKeKTOPHBIM YA aJeHuEM



BO3NlyXa M3 LUHPKYJSALUHUOHHON CHCTEMEl
BKJ/II0YAIOTCHA BCIOMOTATEJIbHBIE 3XKEK-
TOPbl UHPKYJISANHOHHOH cHcTeMBl. Bo-
HISIHBIE  9XKEKTOPbl UHPKYJASIHOHHON
CHCTEMBl BKJIOYAIOTCH MOC/AE IYyCKa
MOABEMHEIX HACOCOB OCHOBHBIX 3XKeK-
TOPOB.

CrnenyomuM 3tamoM mycka KOH-
JEHCAIHOHHON YCTAHOBKH SIBJSIETCS
ompoboBaHNe U NPOBepKa GJOKHPOBOK
KOHIEHCATHBIX HACOCOB H HAaCOCOB
6JI0UHOH 06eccoJInBaIonlell YCTAHOBKH.
IlpoBepka aBTOMATHKH BKIIOUEHHS Pe-
3epBa OCYUIECTBJSIETCS 3aKPHITHEM 3a-
JNBHKKM Ha HarHeTaHUM Hacoca HAA
OTKJIIOYEHHEeM  3JeKTpoMoTopa. Bo
n3bexaHue 3alapHBaHUsA Hacoca HJH-
TesqbHass pabora ero Hpu 3aKpPBITOH
3aJBUXKKEe He [OoNycKaeTcs.

ITocse nmpoBepku 6JI0KHPOBOK U 3a-
AT KOHAEHCATOD 3alOJHAETCH XHMH-
4eCKH 0O0eccOoJIeHHOA BOMON Ha TpH
YETBEPTH BLICOTHI BOJAOMEPHOTO CTSK-
Ja, IPH 3TOM OJHMH M3 KOHIEHCATHHIX
HaCOCOB BKJAMOHaeTcst B paboTy Mo cxe-
Me penupkKyaauud. C NOMOUIBIO Pyd-
HOIO HJIH aBTOMAaTHUECKOro KJjamatla
PEUHPKYJAAUUYM B KOHAEHCATOpE IIOJ-
Hep:KuBaeTcsl ITIOCTOAHHBEIN YpPOBeub
B TeYeHHe BCEro BPEeMEeHH NyCKa H Ha-
6opa Harpyskmu.

CHrcremMa pelHpKYJSAIHH KOHJEHCA-
T4 IO3BOJSET IIPH MaJblX Harpyskax
obecreunuBaTh JOCTATOYHOE OXJaXkKie-
HHe XOJOAHJIbHHKOB 3KEKTOPOB H
OXJIafUTEeNEH OTCOCA MapOBO3AYUIHOH
CMeCH M3 KOHLEBHIX YIVIOTHEHUI Typ-
6unbl. Ilocse BK/IIOYEHHSI KOHAEHCAT-
HbiX HaCOCOB KOHAEHCAT MOLAaeTcss Ha
YIJIOTHEHHE apMaTyphbl, HaXoadmieHcs
noj paspexeHnueM. B KoHaeHcatopax
¢ JBOHHBIMH TPYOHBIMH JAOCKaM# M0-
Jlaetcs KOHIEHCAT HIJIf VIJIOTHEHHS
TPYOHBIX A0COK. B GJOUHBIX yCTaHOB-
KaX ¢ NYCKOBBIMH IHTATEJbHBIMH
3JIGKTPOHACOCAMHU KOHJEHcaT MNoxaer-
c Ha oxJlaxJAeHHe OGMOTOK 3JEKTpO-
IBHUraress.

H) IloaroroBka u myck BoO3myXo-
OTCaCHIBAIONINX YCTPGUCTB.

B Hacrosimee BpeMsi B TYpOHHHBIX
yCTAaHOBKAaX OTEYECTBEHHOTO NPOH3BOJI-
CTBA HAllJI4 TPHMEHEHHEe IBa THIIA
BO3JYX0OTCACHIBAIOUIHX YCTPOUCTB:

3—144

NapocTpyHAHbIE H BONOCTPYHAHbBIE IKEK-
TODHIL.

B Typ6oarperarax, 060py10BaHHbIX
[apOCTPYHHBIMH 3XKEKTOPAMH, Ha4yaJb-
HOe paspexeHHe co3JaeTcs C IIO-
MOUIbIO IIYCKOBOTO 3KeKTopa, pabo-
TaWWero 6e3 oxXJdaKIeHHsT U HMeIoLa-
ro  GOJbWIYI0 IPOU3BOAUTESbHOCTD.
Typ6uHB HeGOMBIION MOIHOCTH, KaK
NPaBHJIO, TYCKOBLIX 3XKEKTOPOB Ie
umeoT. B 3TOM cayuae B KauecTBe
IIYyCKOBOTO 3XKEKTOpa MOXKEeT OhITh
HCIIOJIb30BAHA  MOCJAENHAS  CTyIelb
OCHOBHOTO 3XEKTOpa, HMeIoLlasi MpHu-
MEPHO Ty e XapaKTEepPHCTHKY, 4TO H
ITyCKOBOH 3XKEKTOp. .

B rypbunax JIM3 MomHoCTbIO
300 MBT 1 BhIIE B KauecTBe BO3LYXO-
YAANSIOWAX YCTPOHCTB HCMOMb3YIOTCS
BONOCTPYHHBIE 3:KeKTOophl. Bona B atH
anmnaparthl NOHAeTCH CHelHaJdbHBIMH
NIO'BEMHBLIM HACOCAMH, YCTAHOBJEHHLI-
M# B NOMEIEeHHH TYpPOUHHOrO Lexa Ha
HyJneBoli orMmeTke. 3a6op BOAB MU
STHX HacOCOB IIPOH3BOIUTCSA U3 IHPKY-
JSUHOHHOA MarucTpanu. B ycraHos-
Kax ¢ BOJOCTPYHHBIMH 3XE€KTOpaMH
IyCKOBbLI€ 3KEKTOPHl He NpeLycMaTpH-
Balotcd. HMx (YHKIHIO BBITOJHSIOT
OCHOBHBIE 23KEKTODHI.

[lepen myckoM noxbeMHBIX Haco-
COB IIDOHU3BOAMTCA onpoGoBaHue pe-
3€PBHBIX arperaTtoB H HX GJOKHPOBOK,
nocJIe 4ero OJHH H3 HacOCOB OCTAaBJIsl-
eTcst B pafore.

o) Ilomaua mnapa Ha KXOHIeBbe
YIJIOTHEHHS.

Ilns repMerusaumd Kopmyca Typ-
OHHBEI B MecTaX BbIXOJa Baja H3 UM-
JMHIPOB U YCKODEHHS CO3JaHHUsl Myc-
KOBOTO BaKyyMa Ha HKOHIEBbLIE YILIOT-
HeHHs Tojaercss map. B ycraHoBkax
HeGJIOYHOTO THNA Tap MNOAAeTCs OT
ea’paTopa MM JPYTrofl CTaHLUHOHHOH
ManHCTpaJHu HU3KOTO JaBJEHHSA.

B 6aouHHIX ycTaHOBKax map Ha
YIUIOTHEHHE TO/aeTcs OT IIOCTOPOHHE-
ro0 HCTOUHHKA (OOINEeCTaHIMOHHAS Ma-
IUCTpaJib, lea’paTop cocerHero 6Joka
u T. 1.). Ilpu nopavue mapa ma KoHie-
Bbl€ YINIOTHEHHS HEOOXOIUMO CJIEIHUTD,
4ToObl He HabJI0an0ch BEIOHBAHHUA
napa sJoab Bajda. B typ6uHax, cHab-
JXKEHHBIX BECTOBLIMHU TpyOaMu, peryJn-
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poBaHHe KOJHYeCcTBAa napa, TogaBae-
MOTO Ha YINIOTHEHHS, OCYILECTBASETCS
IyTeM BH3yaJbHOTO HalmaiomeHUs 3a
TapeHHeM M3 BECTOBHIX TPYO.

[lopaua napa Ha ynjoTHeHUe NpH
HEMoJBHXHOM pOTOpe KaTeropHUeCcKH
3amnpelaercs, Tak KaK 3TO MOMeT BbI-
3Barb iporu6 poropa. Ilpu nmycke Typ-
OHH MaJoil MOINHOCTH, He HMEIOUIHX
BAJONOBOpOTa, II0jada Mapa Ha
YVIVIOTHEHHS] OCYUIeCTBJSETCs [ocie
TOJYKa pPOTOpa NMapoM. ¥ 3THX TYpOUH
NyCKOBOH BaKyyM MoOxKeT ObiTh HabpaH
H 6e3 TomayH mNapa Ha KOHIEBHE
VILIOTHEHHUS,

n) IloxroroBka K mycKy pereHepa-
THBHOH yCTaHOBKH.

IIpoBepsiercss pa6oTa CAMBHBIX Ha-
cocoB cucteMbl pereHepanuu. Co6upa-
eTCcsl cXeMa OTcoca BO3AyXa H3 NOJO-
rpeBarteseli B kKoHzxeHcartop. Cob6upa-
eTCsi cXeMa KacKaJHOro CJHBa JpeHa-
Ka moporpesarteaeil. [Iposepsiercst o1-
CYTCTBHE 3aeJaHH# peryJHpYIOMHX
KJallaHOB YPOBHA ‘B IOJOrPEBATENAX
AyTeM pacXa)KUBaHHUA 3THX KJIaNaHOB,

[Tpoussoanrcs nposepka geficTBus
CHTHAMM3aUHH M 3alHUTHl MOAOrPeBa-
Teneil BbICOKOro pnaBgaexHus. [lpu He-
HCIPABHOCTSIX B CHCTEME 3aLUTH TO-
JorpeBareJiell OT NepPENOJIHEHUSA BKJIO-
4aTh UX B paboTy HeMb3sl.

p) Bxiawouenne B pafory aeaspa-
TOpA. ‘

TypGoarperarhl, NHTAOLIHECH TIa-
poM OT ofuIero maponposoja, BKJIO-
yailoTrcst B paboty yxe TIpH paboraro-
uieM jJeasparope.

B 6104HBIX ycTaHOBKax NyCK Aea-
3paropa IPOUCXOINT  COBMECTHO
¢ nyckoMm 6/0Ka C TaKUM pacyeToM,
yToOBl  3allOJIHEHHE  KOTJAoarperarta
NPOBOINJICCH Jea?pHPOBAaHHON BOJOH.
[TockosbKky K MOMEHTY nycka 6/0Ka
KOTeJl He BhIDADAaThiBaeT COOCTBEHHOTO
napa, InuTaHHe Jea’paTopa [apoM
IPOH3BOAHUTCS OT NOCTOPOHHEI0 HCTOU-
H¥Ka (oblecTanlUHMOHHAsA MarucTpadb,
Ieaspartop coceiHero 6J0Ka, NyckoBas
KOTesJbHad U T. A.). BkJaloueHue B pa-
6oty measpaTopa TIPOM3BOJAHTCS B CO-
OTBETCTBHM € HHCTPYKIHEH no obcay-
JKHBAHHIO €a3paTopoB.

¢) Ilporpes faponpoBomoB.
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[lepen nonauelt mapa B TypGuuy
OT obLIell MarucTpadH IVIaBHBIX nmapo-
NpOBOL TYpOGHHH [IOJXKeH OhTb Tiua-
TeJIbHO mporper. Ilpu nmomaue mapa
B HENMpPOTPeTHfl NapoNpOBOL MOXET
TIDOM30HTH MaccoBad KOHIEHCAUUS
napa ¢ MOCJAeRYIOIHM THApAaBIHYE-
CKMM yIdapom. Kpome rtoro, mpu pes-
KOM TIOBBILIEHHU TeMIlepaTyphl mapo-
IIPOBOJA B €r0 CTEHKaX M (WIaHIEeBBIX
COeIHHEHHSIX BO3HHKAIOT HENOTMYCTH-
MBble TepMHYecKHe HampsiKenusi. AHa-
JIOTHYHBIE SIBJIEHHS] MOTYT BO3HHKHYTb
B NapOBBIX 3aJBHXKKAX U aBTOMaTHUe-
CKOM CTONOPHOM KJalaHe,

JnutenpHOCTs M NOPSAOK TIpOrpe-
Ba IaponpoBoZa U 1apo3anopHOR
apMaTypbl 3aBHCAT OT UCXOJHOTO TeM-
nepaTypHOTO COCTOSIHUS M OlNpeness-
IOTCA  HauaAbHRIMHM  IapaMeTpamu
napa, TOJIUUHON CTEHOK # (JaHes,
a Takxe JJHHOA OpOrpeBaeMhIX yyacT-
KoB. HeM Tosille CTEHKH NApONpOBOIA
A MaccuBHee (JaHLBI U KOpNYyca KJia-
[IaHOB, TeM MeJJIeHHee JOMXKeH Bec-
THCb IPOTPEB NapoONmpoOBOja.

Ilpu orcyrcTBHM KOHTpOAS 32 TEM-
nepaTypodl Merajna TJIaBHOTO Mapo-
TIPOBO/IA PErJIaMeHTHPYETCS CKOPOCTh
N01beMa JaBJeHHsT B [JTABHOM Iapo-
TIpOBOAe. DTa BeJIHUHHA YKA3LIBAETCSH
B HHCTPYKIUHH MO NYCKY TYpPOUHBEL i
JOJIKHA  HEYKJOHHO  cO6JI0aaThes.
[lpu Haanuuu Tepmomnap, 3aueKaHeH-
HBIX B CT€IIKH NAaPONPOBOAA U apo3a-
NOpPHOR  apMATYpB, HHTEHCUBIOCTb
nporpesa omnpefenseTcd CKOPOCTbIO
H3MeHEeHHs TeMIIepaTyphl CTeHOK IJiaB-
HOrO 1aponpoBoja.

[Ipu nmycke TypOGUHBEI Ha CKOMbL3S-
LHX NapaMeTpax IIporpes [apomnpo-
BOJA TPOHU3BOIUTCS COBMECTHO C MPO-
rpeBoM TypOHHLIL. IDTH Nycku OyayT
pPaccMOTpEHHl HHHXKeE.

IIpy nycke Ttypboarperpata OT
TJaBHOH NapoBOH MaracrTpanu mapo-
nposoj TypOUHBI IPOrpeBaeTcst yuacTt-
KaMM OT 3aJBHXKH K 3aJBHIKKe.
Kax bl Tako# yuacTox ao0JKeH OBITh
cHa0xKeH CHUCTeMON JIpeHHPOBaHHS.
UeMm pJuHHee NpOTrpeBaeMblil y4acToK,
TeM OCTOpOXHee cJaedyeT BeCTH IIpO-
rpeB, He [0OIycKasi BO3HHKHOBEHUS
ruapaBsauyeckux yaapos. [1pu nporpe-



8€ TOJICTOCTEHHBIX IapONPOBOJOB pac-
CUMTAHHBIX Ha JAaBJeHHe 12,75—
23,6 MIla (130—240 xrc/cm2?), 6oub-
LIYIO ONIaCHOCTb NPENCTaBASIIOT TEPMHU-
YecKHe HaTIPAXKEHHUS, BO3HHKAIOINHMe
B 3JIeMeHTaX TIJIaBHOIO NapoNpoOBOjAa
TpH 4pe3MepHO ObICTPOM TIONBEME
Temneparyprl. CKOPOCTb Mporpesa na-
PONpPOBOAOB NOAOOHOTO THUIA ONpejie-
JIETCSl Ha OCHOBAHHMHM DeKOMeHaIHil
3aB0O/1a-H3TOTOBUTEJS UJAH IO TaHHBIM
' TEOPETHYECKHX H 3KCIEPHMEHTAJbHBIX
paboT TOJOBHBIX HayYHO-HCCAELOBa-
TEJbCKHX HHCTHTYTOB H HaJaJ04YHbIX
Opranu3alui.

[nst maponpoBoRoB CBepXKpHTHYE-
CKOTrO  JaBJeHHS perJaMeHTHPYeTcs
He TOJIbKO CPEXHSAST CKODOCTb IIporpe-
Ba, HO H CKOPOCTb NMporpeBa NpH pas-
JIAYHOH TeMIepaType Merajja napo-
nposofda. Tak, npu olumieli pekomeH-
JlyeMOH CKOPOCTH IIpOTpeBa Napompo-
Boaa 2—4°C/MuE B HaYaJbHBIH ' Ile-
PpHOL OPH TeMIepaTypax MeTamia 0
400°C pexomennyemasi ¢KOPOCTb NpO-
rpesa paBHa 3—4°C/MHUH; NpH AOCTH-
JKEHHH XK€ TeMIlepaTtyphl MeTajia
400°C cxopocTb mporpeBa AOMXKHA
ObITb yMeHblileHa 1o 2—3°C/MuH.

B  rypbunax 6u0o4HOTO  THIA
€ TIIPOMTIeperpesoM, NOMHMO TapoNpo-
BOJIOB M Nap03anopHOl apMaTyphl cBe-
XKero napa, HeoOX0AMMO TIPOTPETh JIH-
HHN NIpOMIIeperpesa ¢ COOTBETCTBYIO-
el apmarypoli. B 610uHBIX ycTaHOB-
KaX TIpOrpes JIHHHH NpOMIeperpesa
OCYIIeCTBASETCH, KaK INPaBHMO, CBe-
KHM NapoM, peAynupyeMbiM ¢ MOMO-
mpio POY. B ny6ab-6iokax ¢ npaMo-
TOYHBIMH KOTJIaMH TNpPOrPeB CHCTEMBI
TIDOMIIEpErpeBa OCYIIECTBJIAETCS Iia-
POM M3 pAacIIMpPHTENs IyCKOBOH
CXeMBbl.

[Tocsie mposepenus Bcex mOAroTO-
BUTEJNbHBIX ONEepanuil. NPOH3BOIUTCS
TONYOK poropa mnapom. K stomy
MOMeHTy TypOuHa mAOJKHA Habparthb
IyCKOBOH BakyyM. Benmuwmna nycko-
BOr0 BakKyyMa pasJjiMuHa IJs pPasHbiX
KOHCTPYKUUH TypHoarperatos u He
JoJiKHa ObiTh HUXKe 300 MM pr. CT.

Ilepen ToJUKOM poTOpa TIPOM3BO-
JUTCA NpoBepka BeJUYHB mnporuda
BaJia. YKaszarelb HCKPHBJIEHHA Balna,

:3*

HMEUHACS Ha BeeX HOBBIX TypGHHAX,
NoJXKeH 3adHKCHPOBATh BEeJHUHHY, He
IPEBOCXOJSAIIYI0 YCTAHOBJEHHBIX HJIS
Kaxao#l TypOuHel npepenos (0,03—
0,05 mM). Ilpu npesnliennn 3TOR Be-
JHYUHB NYCK TYpOMHBI He paapelua-
€Tcsl H pOoTOp TypOHHBI JOJXKEH Bpa-
11aThCA BaJlOIIOBOPOTOM [0 YCTpaHe-
HHSI HEHOPMaJibHOTO Tporuba.

Bropoli  nepuod nycka— rosuox
poTopa napom u nodzvem uucia 060-
poTo8.

a) Tonuok poTropa mapoM MOXKeET
OBITH IPOH3BENEH C MTOMOLIBIO PEryJiH-
pymoimux kKJjaatados Hid 6afinaca I'I13.
Tlyck TypOGuHBI peryanpylomum Kiaa-
MaHoM INo3BoJfAeT 6oJiee TOHKO peryJu-
poBaTh pacxol napa, OIHAKO B 3TOM
cJyuyae nap IOCTYIaeT TOJMBKO B OJTHY
CONVIOBYIO KOPOGKY, YTO BHI3HIBAET He-
paBHOMEpHHIH TIpOrpeB Kopmyca Typ-
OHHEI TIO OKPYXHOCTH.

[Ipu mycke TYpOUHBI GalnacHbIM
kiaanadoMm [I13 ¢ mosHOCTBIO OTKpPH-
THIMH PeryJHpYIOIUMH KJanaHaMH
obecnieyuBaercss 0Oojiee pPaBHOMEPHBIH
nporpeB Kopnyca TypOHHBI IO OKPYXK-
HOCTH. B coBpeMeHHBEIX Typ6OyCTaHOB-
Kax 3anac NPOXONHOTO ceueHHus Gail-
NacHOTO KJiamaHa JOCTaTOYeH JJA
BKJIO4eHHA Typ6oreHepaTopa B CETb 4
NPHHSATHSA YaCTH HATPY3KH.

6) Ilporpes Typ6uHBI MpH MaabIX
yycsaax o60poToB.

ITocne Tonyka TypGHHBL yCTaHaRg-
JIUBAeTCA YacToTa BpalleHHsl poTOpa
300—>500 o6/mun. Ilpn 3TOM Bajomo-
BOPOTHOE YCTPOHCTBO NOJKHO aBTOMA-
THYECKH OTKJI0YHTbcA. [Ipu nanHbix
ofopoTax NPOHU3BOAUTCA TPOCJYILNBA-
HHe TypOuHsl. s 3TOr0 nogavy napa
B TypOHHY BPEeMEHHO TpeKpallaioT, He
JoIycKasi, O/lHAaKO, MONHOTO OCTaHOBA
poropa. Ilpu oTcyrcTBuM 3ameBaHHuit
BpaIaloOMUXCA 4YacTell O HEMOXBHXK-
Hple TypOHHA OCTaBASETCA IPH 3THX
o6opoTax IJs NepBOHaYaJbHOIO HpO-
rpeBa. Bpems mporpesBa nIpH Manbix
ypcnax o6GOPOTOB oOmnpefesnsieTcss WH-
CTPYKIHEN IO MYCKY.

B npouecce HayaabHOrO mporpesa
TypO6UHE ¥ B naJjbHelmwieM HeoOXOaH-
MO TIIATENbHO CJEIHThb 33 NOKa3a-
HUAMH  1puBOpoB, (PUKCHPYIOUIHUX:
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1} oTHocuTeabHOE YIJAHHEHHE POTOPA;
2) pas3HOCTb TeMmIlepaTyp N0 IIHDHHE
(manuna; 3) pasHOCTb TeMIepatyp
MeXny ¢JlaHIeM U INHIbKOH; 4) pas-
HOCTh TeMIepaTyp Bepxa ¥ HH3a IH-
auHapa; 5) BHOPaUHIO NOJUIMTIHHKOB;
6) wuckpuBJNeHHe Baja; 7) TEIJIOBOE
pacmupeHnue KopIyca TypOUHHI,
8) oceBol CABHI pOTOpa.

Bce atu BenuuuHbl B J11060H MO-
MEHT BpPeMEHH He IOJIXKHBbl BBIXOINHUTb
3a Ipefenbl, yKasaHHbHe B HHCTPYK-
I[HU [0 NYCKY TYpPOHHEI.

Tlocse npocnymuBaHuss TypOUHHI,
BH3YaJbHOTO OCMOTPA BpPaINaKOIIHXCS
MEXaHM3MOB M IPOBEPKH TeMIepaTypPhl
Macsaa Ha CJIMBe ¢ NOJUIHIHHKOB MOXK-
HO TIepexXOJUTh K JajbHeAumeMmy
TOABEMY UYHCJIAa 0O0POTOB.

B) ¥YBenuueHwue yxcaa 060pPOTOB 10

pabouero.
JanpHefiliee TOBHIUEHHE YHCIA
o6opoToB  TYpOGHMHBEI  IPOH3BOIHTCS

€ OIpele/eHHOH CKODPOCTbIO, yKa3aH-
HO# B HHCTPYKIUU. B TOH XKe MHCTPYK-
UHHA JOJIKHB OBITb YKa3aHH YHCIA
060pOTOB, TIPH KOTOPHEIX [€NaeTCst BHI-
-JepXKKa, U JJIHTeJbHOCTb 3TOM BbIIEP-
KKHu, Heo6X0AMMOCTh BHIIEPKKH Ha
IMIPOMEXKYTOYHOM HHCIe O60POTOB JHK-
TyeTcsl yCJAOBHSIMU JAaJIbHEHINEro npo-
rpesa TypOHHBHL.

B nepuon BLIAEPXKKH HAa NPOMEXY-
TOYHOM WHCIe OOOPOTOB elle pas npo-
H3BOJUTCS TIPOBEpPKa BCeX OTBETCTBEH-
HBIX 3J1eMeHTOB Typfoarperara.

[To mepe moBbimeHusi uucaa o060-
pOTOB HeOoGXOAHUMO TINATEJbHO Cle-
IuTh 3a Bubpanueii. B cayuae nosiBie-
HUSI 3HAUWTENbHOH BHOpAUHU YHCIO
060opoTOB CJAeNyeT HeMeJJeHHO CHH-
3UTb H NPOJOJIXKHTb TIPOrPEB POTOpa
Ha Manwix o6oportax. IIpn HeBO3MOXK-
HOCTH YCTPaHHTb MPOrud poropa ¢ mo-
MOIIBI) BAJONOBOPOTHOrO YCTPOHCTBA
B IIpollecce IMycKa TycK TypPOMHEL cle-
JyeT MPEeKPaTHTD.

BaXHBIM MOMEHTOM IpH TIOLbeMEe
o6opoToB 10 pabouero yHcaa SABAA-
ercsl  NPOXOXKIEHHE  KPUTHYECKOTO
ypcna o0opoToB. BOJBIMHHCTBO KOH-
JEHCaUOHHEIX TYpOHH OTeYecTBeH-
HOTO TIPOH3BOJCTBA HMEIOT THOKHH DPO-
TOp, T. €. POTOP, KPHTHUECKOE UHCJO
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06OpOTOB KOTOPOTO JEXKHUT HHKe pabo-
gero uncaa oboportos. [Ipu nocruxe-
HHH 3™MX O6GOPOTOB pOTOP TYPOHHEL
HCTBITHIBAET CHJABHYIO BuOpaunuio, mo-
CKOJIbKY B 3TOT MOMEHT COOCTBEHHast
yacToTa KoJeOaHWUH ero coBmagaer
< YacToTO¥M Bo3mywawmux cui. [lo-
5TOMYy 3aJepkKKa Ha KPHTHIeCKHX 0060-
poTax HeNONyCTHMa, H 3TH 0BOPOTHI
JHOJKHbl OLITh NMPOHIEHBI [0 BO3MOXK-
HOCTH OBICTpEE.

Tlpu  pacnoJOXeHHH  TJIABHOTO
MacJSIHOrO Hacoca Ha Baay TypOuHb
Heo6XO0IUMO CJeJMTh 3a BCTYIJIEHHEM
ero B pabory. DTO XapaKTepH3yeTcs
yBeJHUeHHEM JaBJIeHHs B MaCJOCHCTE-
me. [JaBHble  MacisHblE  HacoCH
06beMHOr0 THIIAa BCTYNAOT B paboTy
o6eruno mpu 50%, a Hacocel IEHTpO-
Bexnoro tuna npu 70—75% pabouero
yucsia o6oporoB Typ6uue. Hauunas
C BTOTO MOMEHTa BCIOMOTaTe/lbHbIE
MacJsHbIe HAacoChl MOFYT OBITh OTKJIIO-
yeHnl. g 3TOro, He OCTaHaBJIHBas
BCIIOMOTATENbHBIH  MacAfAHBIA Hacoc,
3aKpbIBAIOT 3aJBHKKY Ha HaTHETaHHH
M CJesAT 3a TIOKa3aHASIMH MaHOMeTpa
mMacjaocucreMnl. Ecau mnocie TPUKPHI-
THA 3aJBUXKKW JlaBjeHHe Macjia He
CHHU2KaeTCsl, HacOC MOXKHO OCTaHOBHTD
H BBIBECTH B PE€3€pB.

Hesanonro 1o jpoctuxenus pabo-
yero uncaa o6opoToB B paboTy BCTY-
maeT cUCTeMa peryJiHpoBaHHs TypOu-
#el. I1pu 3TOM NIPOHCXOAHT aBTOMATH-
4ecKOe 3aKPHITHE BCeX PeryJIHpYIOHuX
KJIanaHoB, KPOME€ TIepBOro, KOTODbIi
TIOAIepKHBAET XOJOCTOH XOA TypOHu-
Hel. 3TO II03BOJSIET IOJHOCTBIO OT-
KpPbITh TVIaBHYIO TIaDO3amopHYylo 3a-
ABHKKY, €C/IH IYCK NPOBOAMIACA Oak-
nacom I'I13. BpeMma BcTymieHus B pa-
60Ty CHCTEMBL PEryJHpOBaHHs Onpeje-
JsieTCsl CTENEeHbIo HepaBHOMEDHOCTH
peryupoBaHHs H IOJOXKeHHeM CHH-
xpoHusaTopa. Bo Bpema mnycka CHH-
XPOHH3ATOp HAOJXKeH OBIThb BbIBENLEH
B II0JOXKEHHEe, COOTBETCTBYIOIIEE MYU-
HUMaJbHOMY YHCIYy OBOPOTOB.

K MOMEHTY HOCTHXKEHHs] TypOHHOH
paGouero wuHcaa OOOPOTOB BaKyyM
B KOHJIEHCATOpe MHOJXKeH OLITb J0Be-
JEeH [0 HOPMaJbHOrO, JOJXKHa OHTb
BKJIIOYeHa CUCTEMA OXJaXJeHHs reHe-



paTopa 4 IofaHa BOJa Ha Macao0XJa-
autenu. B ciaydae HeoGxomHMOCTH
IIDOH3BOAHTCS ONPOGOBaHUE aBTOMaTa
0e301aCHOCTH M JAPYTHX 3allUT TYyp-
toarperara. Oaurenvuaa pa6ora Typ-
OuHBl Ha XOJOCTOM XOJIYy He peKOMeH-
AyeTcd BCJAEeACTBHE TIeperpeBa Bbi-
XJIONHOTO natpy6Ka, 4TO MOXeT IpH-
BECTH K pacHEeHTPOBKe TYpPOHHB U
BO3HHKHOBEHHIO BUOpalUH.

Tperutl nepuod — exarouerue zete-
paropa 8 ceTb u HazpyxceHue TYp-
OunbL.

a) BrkuaoueHue TtypGoreneparopa
B Iapaj/eNbHyl0 paboTy sBJAAETCH
B&CbMa OTBETCTBEHHBIM MOMEHTOM H
TpeOyeT OT omepaTopa BLICOKOH KBa-
JuduKanuy, Tak KaK HEeCHMHXPOHHOE
BKJIIOUEHHE FeHepaTopa B CeTb 9KBUBa-
JIEHTHO KODOTKOMY 3aMBIKAHHIO Ha
TJIaBHBIX IHHAX CTAHIIUY CO BCEMH Bbl-
TEKAWHMH OTCIONA IIOCTEJCTBHSAMH.
JIaist npefOTBpalleHHUst Cay4aeB HeCHH-
XPOHHOI'O BKJIIOUEHHUS Ha COBPEMEHHBIX
KPDYIHBIX reHepaTopax npelycMaTpH-
Baercsl 6JOKHPOBKA OT HECHHXPOHHOTO
BKJIIOUEHHS.

CymllecTBYIOT JBa MeTONA BKJIOYEHHA re-
HepaTopa B CETb: METOJA TOYHOH CHHXPOHM3A-
HHMH ¥ MeTOJ CaMOCHHXPOHH3alHH.

ITpu BKMIOYeHHH TreHepaTOpa B Ce€Tb IO
TEPBOMY MeTOAYy HeoOXOIHMO, YyToGHl uacToTa
H Halpsi)KeHHe TOIKJIOU2aeMOr0 TreHeparopa
OHLIH paBHBl YacTOTe M HaNDSXKEHHIO B CeTH.
Kpome Toro, monxHo OuiTe ofecmedeHo COB-
najieHHe OJHOMMeHHBIX a3 mojgkiouaeMoro
reHepaTopa ¥ CeTH.

Juasi TOuHOH CHHXDOHM3ALMH Ha LIMTE
yOpaBJieHUst UMEIOTCA CaeAylollHe TpHOODHL:
1) mBa BOJABTMETpa, YKa3bIBAIOUINE HATIPSNKE-
HHE€ CeTH H TIOAKJIOYaeMOro [eHepaTopa;
2) nBa dacToToMepa, (HKCHDYIOUIHE YACTOTY

CETH H 4aCTOTY MNOAKJIOYaeMOro renepartopa,; -

3) cumxpoHockon. Bce stm mpuGopnl pacmo-
JlaraloTcsl Ha CIHeLHaJbHOM IIUTKe, Ha3blBae-
MOM <KOJIOHKOH CHHXPOHH3aLHHY.

K ™MoMenry nocrukenus TypGoreHepato-
poM u#caa 060pOTOB, GH3KOrO K CYHXPOHHO-
My, B OOMOTKH pDOTOpPa TEHEpaTopa MAOJKHO
OblTb MOXAHO BO3OyXKAeHHe M ¢ MNOMOILBIO
IIYHTOBOTO PeOCTaTa HanpsXKeHHe Ha OOMOT-
Kax cTaTtopa HOBENeHO [0 HOMHUHAJBHOIO.

Uncno o6oporoB TypGoreHepaTopa MeHs-
©TCSl CHHXDOHH3AaTODOM CO IMTA YNPaBJAEHHS.
KouTpons 3a uyucaoM 06OpPOTOB BejeTca IO
4aCcTOTOMEPY, YCTAHOBJEHHOMY Ha KOJOHKe
cuHxponusanuu. Ilpm coBmajseHun mnoKasaHui
4acTOTOMEPOB IOJAKJAYAaEMOro I'eHepaTopa H
CeTH MOXKHO BXJ/IOYATb CHHXpOHOCKom. (Cue-
IyeT OTMETHTb, YTO COBTaJ€HHE HACTOT, GHK-

CHpyeMOe IO UIMTOBBIM uacTOTOMepaM, He
03H4ayaeT TOYHOrO COBNAJEHUA YacTOT MNOJA-
KJIOUaeMOT'0 TeHepaTopa M CeTH, TaK Kak BH-
GpallHOHHBIE YacTOTOMEepbl 006JalaloT onpexe-
JeHHoil norpewmoctblo. TouHoe coBmajeHue
YaCcTOT MOXKeT ObITb 3a(HKCHPOBAHO 10 NOKa-
3aHHUI0 CHHXPOHOCKOMA.

CHHXDOHOCKON INpejcTaBiseT cob60i 1u-
¢dep6aaT ¢ Bpamalolleiics CTPesKOH, CKOPOCTh
BpalleHHA KOTOPOH NPONOPUMOHAJLHA DPa3HO-
CTH YaCTOT CETH H IOAKJIIOYaeMOro reHepaTo-
pa. B cayuae, ecqn uacTOTa TeHepaTopa mpe-
BHIIIA€T 9aCTOTY CEeTH, BpallleHHe TPOUCXOJIHT
[0 YacOBOH eTpeJiKe, B C/AyYae, €CIH 4acToTa
OOAKJIIOUaeMOr0 TIeHepaTopa HHXKe YacToThl
CeTH, BpalleHHe NPOHCXOAHT B OOpaTHOM Ha-
npasjaeHuu. TIpH cOBIaleHHWH YacTOT CTPEJKa
OCTaHaBJAMBAETCH, HO BKJIOYATh TeHEpaTop
B CeTb MOXHO JHUbL B TOM cCJayuae, KOTAa
CTpeJKa pachoJaraercs B BEPTHKAJbHOM IO-
JOXKEeHHH ¥ KOHel €€ COBNajaeT ¢ YepTod
B BepxHe#l yacTu umdepbraTa CHHXPOHOCKONA.
B 3TOM cayyae MMeeT MeCTO COBNajeHue Kak
yacToT, Tak M <as3. OObuHO BKJIOYEHHE TIe-
HEpaToOpa B CeTb IIPOH3BOJAUTCH TIPU MeJJIeH-
HOM TNpHGJAHKEHWH CTpejKH npubopa K Bep-
THKaJbHOH uepTe. Bk/moueHne NPOH3BOJAUTCA
¢ HEKOTOpHIM OTepeXeHHeM IO BpeMeHY,
C yu4eTOM BpeMedH cpabaThHIBaHHA COJICHOU-
A0B MAaCASAHOTO HJH BO3JAYIIHOTO BBLIKJIOUATE-
JIsl TeHepaTopa.

Corsracio IITD npr ncnonb3oBaHHH Dyd-
KOl TOYHOH CHHXDOHM33aLHH JOKHA OHITh
BKJIOYeHa  OJIOKHPOBKAa OT HECHHXDOHHOIO
BKJIIOUEHHS.

KpoMme pyuHofi CHHXDOHHU3AlMH, B COBpe-
MEHHBIX aTperaTax HaXOAAT NPHMEHEHHEe CH-
CTeMbl aBTOMATHYeCKOH M MOJYyaBTOMAaTHYE-
CKOi cuHXpoHu3alun. Dosee TNpoCTHIM MeTo-
IOM BKJIOUEHHS TeHepaTopa B TapalesbHylo
paboTy siBAsieTcA CNOCO0 CAMOCHHXDOHH3AUMH.
CylwHocTs €ro 3aKkjouyaeTcd B TOM, UTO TYp-
6orenepaTop pas3BopaunBaercsi 10 060ODPOTOB,
6JH3KMX K CHHXDOHHOMY uHCIy 00OpPOTOB, H
6e3 BO3OYXKIEHHA BKJIIOYaeTCHA B Napaesn.
TMocje BKJIOYEHHS MACASHOTO BLIKJIIOYATES
reHepatTopa Ha OOMOTKH pOTOpa Tojaercs
BO30yXKAeHue, # TypOOTeHEepaToOp aBTOMAaTHUe-
CKH BTATHBAeTCH B CHHXDOHM3M.

BaXHLIMH NOCTOHHCTBAMH PaCCMOTPEHHO-
ro MeToja ABJAIOTCSH ObICTPOTA BKJIIOYEHHS Fe-
HepaTopa B CeTb M TIPOCTOTA INPOH3IBOAMMBIX
onepalnii. OxHako NpH 3TOM CISLyeT HMeTb
B BHIY, UTO Takoil Cnoco6 BKJIIOUEHHSA TeHe-
paTopa B napaJjulelb NPHBOZUT K De3Koil mo-
cajJke HanpsKeHUS Ha IUMHAX H IOABJEHHIO
3HAUUTENbHBIX JAMHAMHUECKUX YCHJIHH B 3Je-
MeHTaxX NOAXJIouaeMoro reHeparopa. B css-
34 ¢ 3THM JJIS HEKOTOPHIX THIIOB I'eHEpaTopoOB
MeTON CaMOCHHXDOHHM3aLMH KaK HOPMaJbHblX
cnocof BKJIOUEHHS B Napasienb PeKOMEHIO0-
BaH ObITb He MOXeT. Hckmouenne cocTaBif-
1oT aBapubiabe caysau, Cornacuo IITD B asa-
PHAHEIX VCJHOBHAX BKJIOUWEHHE B IapaJjienb-
Hy©0 paboTy TeHepaTOpoB JM060ro THIA MO-

. XeT TNPON3BOAUTLCH cnoco6oM CAMOCHHXDOHU-

sanun. Ilpy HOpMAJBHOM BKJIIOYEHMH B CeTb
BEIOOD cnocoba CHHXDOHU3AIAW YCTAHABAHBA-
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€TCA B 3aBMCHMOCTH OT KOHCTDYKUHH H CO-
CTOsiHHMA arperata, a TakiXe OT ycJIoBHA pa-
6OTh! 9JIEKTPOCTAHIHH.

[Tocne BkioueHHsi TypGoreneparo-
Pa B CeThb JA€XKYPHBIM nepcoHanom
AWICKTPHUYECKOI'0 fexa IIPOU3BOAHUTCSH
npoBepKa 3JEKTPHYECKOH 4yacTu arpe-
rara, 1 Ha TYpOHHY NPHHUMAETCS MH-
HHUMaJbHas HAarpyska.

6) Harpyxenue TypGunbL.

Ha6op narpysku npoussonurcs no
3apaHee  COCTABJiEHHOMY TrpagHky.
Ir1oT TpadHK crneudbHYEH AJAH KaxK-
noro tuna Typ6uH. Ilpu ero cocrasae-
HHH YUHTBIBAETCHA TO OOGCTOSITEILCTRO,
uTo TYpOHHBI MaJOH M CpedHell MoI-
HOCTH K MOMEHTY HPHHSATHS HeGoJb-
IO  11arpy3kd OKa3bIBAlOTCH  yxKe
B JOCTATOYUHOH CTENEHH NPOTPETHIMH,
TypGunbpl Ke OGOJBLION MOUIHOCTH H
BHICOKHX NMAPaMeTPOB Tlapa HAYHHAIOT
NpOrpeBaThCs MO CYIIECTBY JHIUL TPH
Habope Harpysku. 1o 0ObACHAETCS
TEM, YTO MpPH BPalleHHH TYPOUHB Ha
BaJIOIIOBOPOTHOM  YCTPONCTBE M TpH
MOBHILEHHH YHcaa 0GOPOTOB pOTOpa
O HOMHHAJLHOH BeJUYHHBI KOJIHYECT-
BO Mapa, NpoXoasulero yepes TypGHHy,
CAMIIKOM HEBEJHKO, 4TOGH NPOrpeTh
TOJICTOCTEHHBIE JeMeHTH TypGoarpe-
rara. [lpn nabope e Harpysku yse-
JHYUBACTCS pacxoj mapa uepe3 TypOu-
HYy H YyBeauynsaeTcd Ko3QDHUIHEHT
TEINIOOT/Ia4d OT Hapa K CTEeHKe, 49T
NPHBOAUT K HHTEHCHBHOMY NpPOTpeBY
TYpOHHBl H NOSIBJEHHIO TeMIepaTryp-
HBIX HalpsXKeHWH B 371eMeHTax TypOu-
Hbl, XapaKTepHBIX sl TEepPMHUECKH
HEYCTAHOBHUBIIETOCS COCTOSIHHS.

Jlns npenoTBpallieHus] Upe3MepPHBIX
TEPMHUYECKHX  HaTpsKEHHH CTpPOro
pernaMeHTHPYeTCs CKOPOCTh IIPOTrpeBa
TYpOUHEI, 3aBUCANIAS] OT CKODOCTH Ha-
6opa Harpy3ku H CKOPOCTH TIOBBILIE-
HHSl TeMIlepaTyphsl apa.

JIns BHIDAaBHUBAHHSI TeMIepaTyp
B y3JiaX TYDOUHBI M CHHXKEHHUS TEPMHU-
YEeCKHX Hanpsxenuil oOBIYHO A€aal0T-
csl BbIIEPXKKH Typboarperara Ha omnpe-
JleleHHBIX ~ Harpy3Kax B  TeyeHHe
HEKOTOporo apeMmeHH., Pexum HaGopa
HaTPY3KH, a TaKKe JUIUTEJIbHOCTb BbI-
IepXKeK NPH pasJMYHBIX Harpy3Kax
ABJAIOTCA BeJHYHHAMH, XapPaKTepHHI-
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MH JUIS Pa3JIHYHBIX THIOB Typ6oarpe-
TaToB, U ONPEJEJAIOTCH HHCTPYKIHS-
MH 10 IYCKY.

B nponecce naGopa Harpysku He-
06X0NMMO TLIATENBHO (CJAEXHTb 3a
npubopaMH, KOHTPOJHDPYIOIIHMH Tep-
MHYeCKoe cocTosiHHe TypGoarperara.

B8) Ilpn AoCTHXKEHHH onpejeneH-
HOH Harpy3kW [POH3BOJAHUTCA MOJ-
KJI0YeHHe TOLOTpeBaTesell BHICOKOTO

nasnenuss ([IBIl), wucnaputeneii u
neasparopa.
Bxmouenne  nogorpesarteneit

HCrapuTeseil NPOH3BOJUTCH COTJIACHO
HHCTPYKIHHM 1O SKCIIyaTallMH 3THX
ajeMeHTOB. [lepea BK/IOYeHHEM Mpo-
BepsAIOTCcA padoTa peryJsTopoB ypoB-
HA W 3alluta 0T nepenoJgienns ITB]L.

Ilpn paGore measpaTtopa oT 06lued
CTAHLIHOHHOU Marucrpasu TtypOuHa
TMOJAKJIOYaeTcst B Iapajyent K 3TOH
MATHCTPaJH NPH JOCTHXKEHHH B OTOO-
pe COOTBETCTBYMOLUEro naBseHusi. Ec-
JH  J1€aspaTop  NHTAETCS OCTPHLIM
JIpOCCEJHPOBAHHEIM I1apOM, TO TIDH
Habope COOTBETCTBYIOLIEH HarpyskH
Jejaetcs IiepekJlOueHUe 1easpaTopa
Ha pabory OT oTGopa. AHaaOruyHbIE
TepexJIoUeHNs JenalTcd u B 0J0u-
HBIX YCTAHOBKAX, I'e 1€a3paTop MHTa-
€TCsT NMapoM OT JOCTOpPOIHero HCTou-
HHUKA.

r) [Ipu ngoctuxenun 25—30%'
HArpy3KH HPOU3BOASATCH HeoOXoauMble
NEePeKJIOUeHHs] B CXeMe pereHepallud
HH3KOTO M BBICOKOTO  JaBJeHHA:
1) 3axpriBaercs 3aJBUXKKa PeUUPKY-
JSIHH, H BeChb KOHAEHCAT HAmMpaBJf-
eTcsi B CIICTEMY pereHepaliuy, aBTOMa-
THYECKHUIl KJafaH pelupKyJalun X0J-
’)eH ObITL BKJAKOYEH; 2) Npekpamiaer-
ca ¢bpoc mpenaxeit ITH/l B xounaeH-
catop M BKJKOUAETCs CJIMBHOH Hacoc;
3) npenaxu IIBJ nanpasasiiorcs
B Jeaspatop; 4) ycraHasaupaercs
pacxoj KOHJeHcaTa yepe3 OXJaTUTeNH
3XKEKTOPOB U CaJbHUKOBBIE OXJaAH-
TeJH.

1) Tlpu mocTu:KeHuHM NOJHOHM Ha-
IPY3KH OKOHYaTeJbHO ycTaHaBAUBa-
eTCs pacXoj BOIBl 4epe3 MacCJo0XJ/a-
IUTEeNH ¥ OXJaguTeJNH TeHepaTopa.

IlpoBepsiercs pabora KOHIEBHIX
yILIOTHEHHH TypOUHEL.



2-3. NYCK TYPBHH C NMPOTHBOJABIJIE-
HHEM U TYPBHH C PErYJIHPYEMDbI-
MH OTFOPAMH TIAPA

[lyck NpOTHBOAABJEHUYECKOH Typ-
6uHB MeHee CJOXeH, ueM HyCK KOH-
IeHCAllHOHHOR TYpOHHBI Tex XKe napa-
MeTpoB., DT0 00bsiCHAETCA OTCYTCTBH-
eM KOHIeHCAIlUOHHOH YCTaHOBKH, IHD-
KyJSIIHOHHON CHCTeMBbI, TIOJOrpeBaTe-
Jeli HU3KOro HaBJjeHusi (BaKyyMHBIX)
U psia BCIOMOraTe/JbHBIX MEXaHH3-
moB. Kpome rtoro, ¥ cama TypOuHa 1o
CcBOeH KOHCTpYKLHH OGoJiee INpOCTa,
MOCKOJIbKY BHIMOJNHAETCS, 32 PelKHM
HCKJIIOUeHHeM, ONHOIHJIHHAPOBOR
¢ HeGOJbINMM UHCJIOM CTyMeHed.

‘CpaBHHTENLHO HeGOMBbIIE OCeBhIe
pasMepbl TYpOHHBl YNPOILAIOT HpO-
rpes KOpIlyca, YMeHbIIAlOT BEeJTHYHHY
OTHOCHTENBLHOTO  YAJHHEHHS poTopa
npu mnporpese. Porop TypOuHbl, Kak
NpPaBUJIO, JKECTKHH, 4YTO HCKJIOYaer
NpOX0XKIeHHe KPUTHUECKHX 000pOTOB
npu paszsopoTte Typfoarperara.

Hapsiny ¢ atum mMeloTcss MOMeEH-
Thl, OCJOXHSIOIIHE NyCK TypGoarpe-
rara. PaccmoTpuM mpexXje BCero
nycK TypOMHBI Ha MAarucTpaJb, Haxo-
asulyioess  nox  nassgexuem. Ecan
B KOHJEHCALlHOHHON MallyHe NIPH IIpo-
rpese Kopnyc TypOHHBI HAXOTUTCS TIOX
paspexesyeM 4 Tap, NOCTYNAOLUH
IJis fporpesa, MOXeT OHITb cAapocce-
JAUpOBaH Jo JI06Oro JIaBjeHHs, TO
B TypOulle ¢ NPOTHBORABJIEHHEM JHJS
obecneuenis Aaxe CaMOro MHHHMAaJib-
HOrO TIpOTyCcKa Iapa uepe3 TypOuHy
HeoGX0AUMO UMETb B Kopmyce TypOo-
arperata JaBJieHHe, IIpeBHIIalOlIee
JaBJeHHe Ha BbIXoZe H3 TYpOHHHL
BricTpoe mNORBBIMIEHHE [AaBJEHHS MO-
XeT NPUBECTH K HEAONYCTHMBIM CKO-
poCTSAM Iporpesa, oco6eHHO B NEpPHOL
KOHJeHCAN Uy 1apa, H BOSHHKHOBEHHIO

3HAYHTEJBHBIX  TeMIepaTypHBIX Ha-
IpsiAKEeHHH.
HMmeercsi  BO3MOXKHOCTH  TaKXKe

nporpesarb TypOHHY C BBITYCKOM lia-
pa B atMmocdepy. B asrtoM cayuae
JaBJeHHe Ilapa B KOpHyce TypOMHEL
OyleT HeCKOJbKO IIPeBBIIATbH aTMO-
cpepHoe  gaBraenue. Henxocratkom
sToro crnocofa asasercs Ge3BO3BpaT-
Has 1oTepd KOHAeHcarTa.

CoBpemenHble TypOGUHBI ¢ TPOTHBO-
JllaBJIeHHeM HMEOT BaJIOIOBOPOTHOE
YCTPORCTBO, H 3TO TIO3BOJISET NPOH3-
BOAUTH NpPOTPeB TYPOHHBI C BHIXJONA.
Hcnonp3oBaHue Mapa HH3KOTO JaBJje-
HUA B HauaJle T[pOTpeBa sBJSETCH
TeXHHYeCKH OoJiee ILenecoObpas3HEIM
H 3KOHOMHYeCKH GoJsee BBITOXHBIM,
yeM TIIpHMeHeHHe [ 3TOH IleJaH
ocrporo mnapa. Has ocyniectsiaeHus
nycka o 3toMy cmocofy mporpesa-
€TCS BBIXJIOMHOH NapoNpoBOA, BKJIO-
yaercsli BaJONOBOPOTHOE YCTPOHCTBO,
OTKPHIBAIOTCA JpPEHAaXH Kopnyca H
naponepenyckHeIX TpyD, NOCae [ero
0GBOAHBIM BEHTHJEM 3aJBHXKEK Ha
1aponpoBOie MPOTHBOLABJIEHHS B KOP-
nyc TypOHHBI NOJAeTcs Nap C TAKUM
pacueroM, uToOLl B NepBOe BPeMs H3-
OBLITOUHOE JaBJjeHHe B LHJIHHIpPE He
npesbimago 0,0981—0,196 MIla (1—
2 krc/em?). B takom pexnme TypOH-
Ha TIpOTPEeBaeTcsi HEKOTOPOe BpeMd,
nocje 4Yero JaBJeHHE B ILHJIHHIDE
NIJIABHO MOBBIIIAETCS 10 BeJHYHHBI, HA
0,196—0,294 MIla (2—3 krc/cm?)
MeHblIed, yeM JaBJIeHHe B BHIXJIOTIHOM
TaponpoBoJe,

PexxuMm mnoabema JaBJeHHSI U Xa-
pakTep BBbIIEPIKEK N0 BpeMeHHu lia
pa3IMuHBIX 3Tanax Nporpesa onpene-

" NAeTCA MHCTPYKUMEH TO HyCKYy.

IMocne nporpesa TypOHHBI C BHI-
XJlolla OTKPLITHeM [YCKOBOH 3aABHXK-
ku uau Oafinaca I'TI3 npoussoautcs
ToMMOK poTopa mapom. Ilpu stom 3a-
JNBHXKKH Ha BBIXJONEe TYPOHMHDBI JOJIK-
Hbl OBITh OTKPBITH NOJHOCTLIO. [laJib-
HeHIIMH TPOrpPeB M CHHXPOHH3AIUA
typboarperata HHKaKHX 3aTpyXHeHHH
He BBI3BIBAIOT.

Typ6unel ¢ npoTHBOAAB/AECHHEM, e
¥Melollie BaJONOBOPOTHOTO YCTPOH-
cTBa, TmporpeBathess € BBIXJIONA HE
MOTYT, TaK Kak B JaHHOM cJjyuae He
O6yaer ofecrneunBaThCcs BpalleHde po-
topa. Takue TypOHHBL NyCKatoTCs Tep-
BOHAYaJbHO Ha BBIXJION B aTmochepy
yepes NPHHYJIUTEJNbHO OTKDHITHA ar-
MochepHBIf KaIanaH HJH cliellHaJbHbIH
naponpoBof. [Tocje cuHXpoOHII3AUUA H
BKJIIOYEHHs] reHeparopa B ceTb TypOu-
HY MepeKJIIoYaloT ¢ atMochepsl Ha Ma-
rHCTPaJb, MOTPeGAAIOmYIO Tap.
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Hexotopeimu ocoGeHHOCTAMY 06-
Jagaer NycK TypOHHB NIPU OTCYTCT-
BUH Tapa B JIHHHH TIPOTHBOJABJEHUS.
Takue pexuMbl OBIBAIOT JOBOJBHO
pPeaKO, HO HCKJIUHTb HX TOJHOCTHIO
Hesab3s. [Ipu nmycKe TypOuHbl Ha Iy-
CTYI0 MarucTpajib BO3HHKaeT OIac-
HOCTb IIeperpy3kH IocJeqHel CTyIe-
au. Ecaum npu mnporpeBe u Habope
o60pOTOB TaKas OMACHOCTb HCKJIIOUA-
eTcsi BCJEACTBHE MaJOTO pacxona
napa, TO IOCJe BKJWOUeHHs TypOGore-
HepaTtopa B CeTb C STHM MOMEHTOM
caenyer cuurathes.  CoBpemeHHble
TypOUHBl HUMEIOT CHelHaJbHYI0 3allH-
Ty nocJeAHel CTYIeHH OT NeperpysKH,
JefiCTBYIONLYIO Ha OTKJOYeHHEe TypOH-
Hel. B Typ6uHax, He UMeEWIUX TaKOH
3alUUThl, HEOOXOANMO CJIEAHTh MO Ma-
HOMETpPaM 3a fepenajoM Ha IOoCJel-
HIOIO CTYIeHb, He JONyCKas yBeJHue-
HHSI €ro BBIIIE PAaCYETHOTO 3HAUCHHS.
HmenHo 3TuM u 6yder onpelensiTbes
pacxon napa yepes Typ6usy. Ilo mepe
yBeJMdeHUs] JaBJeHHs B JIHHHH [PO-
THBOJLABJEHUS NOJKHA YBEJHYHBATDL-
csi W Harpyska typ6oarperara.

TypOunsl ¢ NOPOTHBOAABJIEHUEM
AMEIOT ABa MMIYJbCHBIX OpraHa, AeH-
CTBYIOIIMX 'HA PeryJupyIOUlHe KJjana-
HBI: PETYJSTOP CKOPOCTH H PEryJasiTop
napaenus. [Tockosibky TypO6HHa pabo-
TdeT II0 TEIJIOBOMY Tpaduky, peryss-
TOP CKOPOCTHY HCIOJNb3yeTCs TOJbKO
A CHHXDOHH3AUWH H KaK Ipeledib-
HBII pEryJsTop, 3allHLlaoMuil Typ-
GuHy OT upe3MepHOrO IpeBHIIIEeHHUS
uyucaa obopotoB. Bemencrsue 3TOTO
BCe IIyCKOBble ONepally NPOU3BOAST-
¢ TpPH BHIKJIOUGHHOM peryJsarope
naBjaeHus. Peryasarop naB/ieHHS BKJIO-
yaercss B paboTy TOJBKO IOCJ]E BKIIO-
yeHud TypOunst B ceTb. Jasa Toro
4yToGBl PeryJIsiTop CKOPOCTH He Ipe-
naTcTBoBad pafore TypPOMHBL O TEM-
a0BOMY TpaduKy, €ro CHHXPOHH3ATOP
yCTaHaBIUBAETCH B TOJIOXKEHHE, COOT-
BETCTBYIOIllee IOJHOH Harpyske Typ-
OUHBI.

Typ6unbl ¢ orfopoM mapa nycka-
JoTC  KaK 4YHCTO KOHJAEHCAIMOHHbBbIE
TypPOHHEL C BBIK/JIIOUEHHBIMH DeryJsTo-
pamu pasjenus. Ilpu aToM peryuu-
pylolllye KJIananbl H TNOBOPOTHBIE
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InadparMel, peryJupylollHe pacxol
napa B 4YaCTH CpeJHero U HU3KOTO
JaBJIEHUS, OTKDPBITH TTOJHOCTHIO.

Ilpu Hnarpyske, ofeclneuuBampllel
BEHTHJISTHHOHHBIA NIPONYCK Napa B KOH-
JEeHCATOP, MOMKHO BKJIHOUATb PErynu-
pyeMbie orTGopel. Jasi 3TOrO BBOIAT
B pa0oTy peryasTopsl JaBJeHHS U
yCTaHaBJAUBAIOT JaBjeHHe B OT6opax’
COOTBETCTBEHHO MIaBJEHHUIO B TOAKJIO-
yaeMmblx MarucrpaJsx. [focae nposep-
KH paboTel TpPeIOXPAHHTEIbHBIX H
ofpaTibix KJallaHOB Ha MapolpoBo-
Jax OTGOPOB OTKPBIBAIOTCS 3alBHIK-
KH, COeIHuHsIolHe TypOUHY € Maru-
cTpaasiMH orOODHOro mapa.

B nagbHelilleM 3JeKTpudecKas Ha-
rpyska ¥ JaBiaeHHe B oTOopax pery-
JHPYIOTCS aBTOMaTHYeCKH PeryJsTo-
poM CKOPOCTH H DPeryJsTopom jaBJje-
HHS.

2-4, OCOBEHHOCTH MNMYCKA BJIOYHbBIX
YCTAHOBOK

ITyck typGoarperara, paGorarlie-
ro B OJOKe ¢ NapoBBIM KOTJOM, OT-
AuvaeTcsd LeJabiM PSIoM ocobeHHOCTel
o CPaBHEHHIO C TYCKOM HeBJOUHON
TYPOUHBL.

[naBuasg ocoGenHOCTb 3aKjaouaer-
cs B TOM, 4TO B GJIOYHBIX YCTAHOBKaxX
BMeCTe ¢ TypOMHOH TNycKaeTcs H KO-
Te.1, TpAUEM NYCKOBBIE OIEpPallHH KO-
TeJBHOTO arperara HepasphIBHO CBA-
3aHbl C NMyCKOBBLIMU OTEPAUHUIMH TYp-
6uHbl. DTO YCJOXKHsSeT Nyck OJoKa
B 1eJ0M, TpHYeM B psle Cayuaes
ycaoBusg  0e30macHOro IycKa KOTJja
NpPOTUBOPEUYAT YCJAOBHAM 0€3011acHOTO
nycka TypOHHBL. OcyllecTBieHue COB-
MeCTHBHIX IyCKOB KOTJa M TYpOUHHI
Tpebyer pa3pabOTKH OCOOBIX TEXHOJO-
TrHUECKNX CXeM M NpHeMOB mycka 6.o-
Ka B HOPMAaJbHYIO 3KCIJIyaTaluio,
a TakXe HaKJaibiBaer OlpeAeJeHHbLi
OTIeuaTOK Ha KOHCTPYKIHIO CaMOH
TypOUHHI.

Bropast 0cofeHHOCTh 3aKI0YaeTCst
B TOM, UTO eCJH IPH NyCKe TypOHHBI
oT ofllero Maponposoja IapaMeTpbt
napa nepea ITI3 ocralored Bceria
[OCTOSIHHLIMH, PaBHBIMH HauaJbHBIM
napaMeTpaM LHKJIa, TO NPH GJIOYHOM



TycKe AaBJeHHe W TeMIiepaTypa napa
nepen TypOHHOR MOIYT B Ipolecce
NyCKa HU3MEHSITbCS B CaMbIX IUHPOKHX
npeaenax B 3aBHCHMOCTH OT PaboThl
KOT/a, TypOUHBI U 3JeMEHTOB NYyCKO-
BOH CXEMEI.

[Tyck nuTaTesbHBEIX HAcOCOB, Nea-
spaTtopa U IPYTHX BCIOMOTATEJbHBIX
3JIEMEeHTOB TYpOHHBI M KOTJAa TaKiKe
TECHO CBfI3aH C ITYCKOM Bcero 6JoKa
U TPOBOAMTCS B CTPOroH Nocraegosa-
TeJIbHOCTH COBMECTHO <€ OCHOBHBIM
obopynroBaHuem. Bce OsouyHble TYp-
GoarperaTel ¢ TIPOMEXKYTOYHBIM Iepe-
rpeBOM INapa HMEIOT Ha I'OPAYUX JIH-
‘HUAX TnpomIeperpesa, mnepex YCII,
OTCeUHbie U PeryJHpYIOLIHe KJanaHbl,
Hasnauenue oTceuHBIX KJIaNaHOB 3a-
KJII0Y3aeTcsi B TOM, u4TOObl MCKJIIOUHTD
nocsae cpabaTtbiBaHUSI aBroMara 6e3o-
NMacHOCTH pasroH TypOWHBL 3a Cuer
of’beMa Tapa, HaxOASIerocs B IpOM-
neperpeBaTesie, 4 TAKKe€ XOJOJHBIX H
TOPAYMX JUHHSIX TpomIeperpera. Pe-
ryaupyomye kiaanasst UCJ oGecne-
YUBAIOT yIepKaHHe TypPOUHBI Ha XOJO-
CTOM XOLy Npu cOpoce Harpy3KH.

ITyck 6/m0YHBIX YCTAHOBOK 'YCJIOXK-
HsieTcs ellle ¥ TeM, ulto pacronouHas
napoBasi Harpy3ka KOTJa 3HauHTeJNb-
HO TIpeBBIIAeT pacxol napa, tTpebyo-
IMMACS 15 NporpeBa u Iycka TypOH-
HBIL.

Haa GapaGaHHBIX KOTJOB pacTo-
oYHasi Harpysxa OTpenesasieTcs HUCXO-
I8 U3 'yCJOBHH HajeXHo# paborw
napolieperpeBaTeJbHEIX TPYO H ycra-
HOBJIEHHS YCTOHUMBOH IHDPKYJAUHN
B KHIATHJABHBIX NyuKax. 3HauHTeJb-
HLIH pacxol cpelpl B NPSIMOTOYHBIX
KoTaax o0bacHsercs Tpe6oBaHHAMHU
THAPOJAAHAMHKHY NoToKa. [IpH MaJsbixX
pacxogax BO3HHKAaeT OINACHOCTb Tell-
NMOBOM pa3sBepPKH NapajjiesIbHO BKJIO-
YeHHBIX TYYKOB M Ilepexora HOoBepX-
nocTeil HarpeBa kotsa. TakuMm obpa-
30M, OpM nycke O6J0Ka wacTh Tapa
JoKHA, MuHys TypOuHY, mNoTacTh
B KOHIeHcaTop.

Bpemss nycka TypOUHBI BBICOKOTO
nasjeHus W3 XOJOJHOTO COCTOSTHHS
¢ yueToM ero IpoTpeBa COCTABJSAET
5—9 u, OyCK Ke T1apoBOTO KOTJa TPO-
n3BOJANTCA B TeueHne .45 MHH—D 1

B 3aBHCHMOCTH OT KOHCTpPVKIHH
KoTJoarperata. JT0 nNpeloOnpelessier
AJuTeJibHylo pafoTy 6J0Ka co o6pos
COM Tapa B KOHJIEHCaTOp, TOMHMO
TypOUHB, M HeHn30eXKHble I[PH 3TOM
TellJIOBBle NIOTEPH.

B cBsi3u ¢ 9THM BO3HHKJA HEOGXO-
JHMOCTb B (CO3J4aHUH CHElHaJbHBIX
TIYCKOBBIX cXeM, 00ecTeudBaolUUX Ha-
JeXHBIH NycK 6/10Ka 13 J1060T0 Terlio-
Boro cocrosinusa. Hapsaxy ¢ 3710t rias-
HOH 3ajayeli NMyckoBaf cXeMa 10JIK-
Ha obecleuuBaTh:

a) MUHHMAJBHYIO NPOIOIKUTENb-
HOCTb IyCKa TPH HaHMeHBbIIHX 3aTpa-
Tax TOIJIHBA W 3JEKTPOIHEPTHH Ha
MyCKOBBIE ONlepallii;

6) n§oaxepxanve B  Ipolecce
myCcka HOPMaJbHOTO BOIHOI'O pexHMa
HJI0Ka IpH MUHHMAaJbHOIH NoTepe KoH-
JleHcara;

B) ilpeleJbHOE YIpPOILIEeHHe Ollepa-
LHA TNpH nycKe i6710Ka ¢ BO3MOKHO-
CTbi0 YHU(HUKALUK NporpaMM aBTOMa-
TUYECKOTO yNpaBJeHHS NYCKOBEIMH
onepauusaMu;

T) BO3MOXHOCTb yAepxKaHHA O6JIO-
Ka B paboTe npu cbpoce HaTPy3KH N0
XOJIOCTOTO XOJAa MJH HaTpy3Ku coOct-
BeHHbIX HyXJ. [lpu pabGore nByX
KOTJIOB Ha OXHY TypOuHy (my6/ib-
6JI0K) TIycKoBasi CxeMa JOJIXKHa ofec-
TeyyBaTh NyCK 0JIOKa HAa OJHOM KOT-
Je TIpH HaXO0XJIEHHH JPYyroro KoOTjaa
B peMoOHTe.

ITo crmocoby BafinacupoBaHust Ta-
poBoro 1moToka Oblixn paspaboTaHbl
JBe MOoAM(DHKAUUH TYCKOBBIX CXEM:
aByx6alinacHast ¥ ofpHobalnacHas.

JByxbalinacuas cxema, NpeaCTaB-
JEeHHasi Ha puc. 2-5, npeaycMaTpuBaer
OoxJaKJAeHHe BTOPHYHOTO Naponepe-
rpeBaTtesd H IpeAHA3HayaeTcs [Js
KOTJIOarPeraToB, ¥ KOTOPBIX OH Pacro-
JIOXKeH B 30HEe BBICOKHIX TeMIeparyp
(kornet TIIII-110, TI1-90, TIT1-92,
TIrM-94 un 1. 1.). Dra cxema mnpeny-
CMaTpHBaeT yCTaHOBKY IBYX OBICTPO-
JeHACTBYIOIIHX peayKIHOHHO-0XJaIu-
TedpHBIX ycraHook (BPOVY), u3 xo-
tapbix oaHa (BPOY-1) mnomaer mnap
B XOJIOJAHYIO HHTKY BTODHYHOTO I1apo-
mieperpesaresisa, a apyras (BPOVY-2)
TiepenycKaer nap U3 ropsuedl HUTKH
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Puc. 2-5. IlyckoBast cxemMa 6J0okKa ¢ ABYMS
BPOV.

1] — xoTen; 2 -— nepBHYHHA mapolieperpesaresb; 3 —
BTODHYUHEI naponeperpeBatenb; 4 — TypGuna; § —
KoHzeHcaTop; 6 — BPOQY-1; 7 = BPOVY-2.
npoMIeperpesa B KOHIEHCATOD. Ta-
Kasi cxeMa INpH Tycke 6J0Ka I03BO-
JseT UMeThb JOCTaTOUYHBIH TPONYCK
Tapa uepe3 BTODHUYHBIH Iaponeperpe-
BaTeJIb IJs1 ero OXJaXKAeHUs.
PenyxuHOHHO-OXJIaQUTEJbHBIE Y-
TAHOBKH B JaHHOH cXeMe BBINOJ-
HeHLl GBICTPOAEACTBYIOIMMH, YTOOH
B caydae cpabGaTeiBaHHS aBTOMATa
0e3011aCHOCTH H 3aKPLITHUA CTONOPHBIX
KJaTnaHOB He BHI3BaTb YPE3MEPHOTO
TIOBbIIIEHHS JdAaBJIeHUA B NaponpoBoO-
nax g o0ecneyuTb TPONYCK apa dye-
pe3 Iraponeperpesaresid, MOCKOJbKY
TeIJIOBBIJEJEHHe B TONKe KoT/aa Oyaer
‘BCe ellle JOCTATOYHO BEJHKO. DTH XKe
ycTpoficTBa IIO3BOJSIIOT B CJayyae OT-
KJIUEHHsT TeHepaTopa OT CeTH Iepe-
BecTH TypOHHY Ha DeXHM XOJOCTOrO
X0J1a, Kak »Toro TpebyloT npapuaa
TEXHHUYECKOH 3KCTIyaTalun OJ0YHBIX
ycTaHoBOK. DBricTponeficteue BPOY
obeclleynuBaeTcd INpPHUMEHEHHEM YLT-
POHCTB ¢ MojJaued HMIYJbCa OT TEX-
HOJIOTHYECKUX 3alHT 6J0Ka HJIH 3JeK-

TPOTHAPABJIHIECKHX MpHCTaBOK. Ilo--

CJaeIHHe ILIMPOXO HCIOJb3YIOTCA Ha
Giokax MmolHoctbio 300 MBT u Bhillle.
OByx6afinacHy0 NYCKOBYIO CXeMYy
HMelT GJoKH MomHocTbio 150 MBr
Kak ¢ GapafaHHBIMH, TaK U C NIPAMO-
TOYHBIMH KOTJIaMH, a TakKxe HeKOTO-
pbie GJokn MomHoctbio 300 MBr.

B  measix yaemeBJeHHS IyCKO-
COpPOCHBIX yCTPOHCTB H YMPOLIEHHS
NMyCKOBHX omnepannft Ouaa paspabo-
TaHa omHoOafimacHas TyCcKOBas CXeMma
(puc. 2-6). Ilpu Takol cxeme BTOPHU-
HBIi TOapoleperpeBaTeNb pacmoJiara-
eTC B 30HE yMepeHHHIX TeMiepaTyp
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(KOHBEKTHUBHBIA NyYOK KOTJA) M B J0-
TOJHATENBHOM OXJAXKASHHU He HYXK-
naerca (korsinl TIK-47, TIK-41 wu
r. 0.). Hckamouenne cocTaBasiioT He-
KOTODHIE PEXHMBI IIycKa KOTJa H3 To-
psAiuerc COCTOSIHHS, KOTJla INPOH3BO-
IUTCA pe3kas (GOpCHPOBKA KOTiA.
B 3TOM cayuae A8 OXJaXKIEHHS BTO-
PHYHOrO TIapofieperpeBaTesisi HCHOJb-
syercsa POY, BkJouaeMass onepaTHs-
HBIM TIEPCOHAJIOM.

[Ipu nyckax GJokKa H3 XOJOXHOrO
¥ HeOCTHIBLIETO cOCTOsiHMS sta POY
HCIIOJIb3YeTCsl JJISL TpoTrpeBa XOJOoA-
HbIX 1 FOpPAYHX HHTOK TPOMEXYTOY-
HOTO rieperpeBa, a Takxke 6J0Ka KJa-
nanos UC. Or atoit xe POY ocy-
uectsasiercs nporpes LIBJIL ¢ konua.

C oaxoGaiinacHOH NyCKOBOH CXe-
MOH BHITIOJIHEHBI BCe OJIOKH MOIHHO-
creio 200 MBr u Gosabmad dwacTb
6s0x0B 300 MBr.

Ha HeckoabkHX GJ0Kax MOILHO-
creio 150 MBT, mmeromux aByx6au-
nacssle  TYCKOBBIE  CXeMH, 10
npenoxennto IOxHOTO OTHENEHUS
OPT'P3AC c¢mouTHpOBaHA YHPOILEH-
Has, HO J[IOCTATOYHO HajdexXHas Iy-
cKocbpocHas cxema, B Kotopoii BPOY
H HX [aponpoBoibl 060JbLIOTO JHAa-
MeTpa 3aMeHeHb TIPOAYBOYHBIMH TNa-
POTIPOBOIAMH  YCJIOBHBIM JAHaMeTPOM
100 MM, UMEIHMH 3aABUXKKH C dJeK-
TponpuBogoM. Drta cxema, obecreun-
Basg Bce pexumbl paboTwl 0JioKa, IO-
3BoJIsIeT NYCKaTh €ro npH obecnapeu-
HOH cHCTeMe NpommeperpeBa Oanna-
camu I'TI3, uro 0KazanoChb BO3MOXK-
HBIM JIJs1 IPOMEXKYTOUHBIX Neperpesa-
Tesaell 3THX KOTJIOB.

Puc. 2-6. IlyckoBast cxema G6j0Ka ¢ ORHOR
BPOY.

1 — xoTen: 2 — mepBHYHHIR maponeperpeBareiib; J-—
BTOPUUHBI naponeperpeBaTednb; 4 — typ6HRa;
5 — xonpencatop; 6 — BPOY.



EcTecTBeHHO, uTO PEKOHCTPYKUMH
TAKONO poAa HOJIXKHB TpPelilecTBO-
BaTb THIATE/JbHble HCHBITAHUA TEIJIO-
MexaHuueckoro ofopynoBaHus 0OJ0Ka
Ha pasJHYHBIX peXuMax paGoTel, H
He KaxkIbH OJIOK MOXKET GbiTh PeKoH-
CTPYHPOBaH NOZOGHBEIM 06pasoM.

2-5. NYCK BJIOYHOH
C BAPABAHHbIM KOTJOM

YCTAHOBKH

Binokn ¢ 6HapaGaHHBIMH KOTJaMH
MOTYT IyCKaTbCAd ABYMS CIOCOGaMH:
a) InpH MOJHOM IAaBJEHHM Tlapa 3a
KOTJIOM; 0) Ha CKOJIB3fALIHX MapaMer-
pax napa.

Paccmorpum o6a atu nycka, nmes
TIpY 3TOM B BHAY, YTO pPacCMaTpH-
BaThCA OyAYyT OCHOBHEIE ONE€pPALMH TIO
nycky 6Ao0ka Ge3 noxpobHo# Aerasiu-
3aluH,

a) Ilyck npu mnoaHoMm paBaeHHH
Tlapa 3a KOTJIOM,

IIpn nmycke 6J0Ka Mo 3TOMYy cllo-
co0y nmaposanopHble OpraHbl Ha Mapo-
MpOBOJAX CBeXero napa W NpoMIe-
perpeBa nepes HavajgoM pacronkh
KOTJIa OCTAlOTCA MOJNHOCTHIO 3aKPHI-
TBIMH, a kKJgananel BPOVY noanocteio
orkpeiBaforcss. Ha rtypGune cosna-
eTCsl MyCKOBOH BAKYYM H 3aXKHUTraroTcs
pacTollounbie  (QOPCYHKH (TOpPEJIKH)
korsa. Ilpu nosBaenun mnapa u3Gw-
TOYHOr0  JaBJEHHS  MPOH3IBOIHTCS
TNIpOrpes NMaporpoBOJOB CBEXKEro napa,
['T13, cromopHorO «KJamaHa [yTeM
OTKPBITHA JADEeHaXKHbIX BEHTHJEH H
Gafinaca I'II3 npu 3akpHITHIX peryJau-
pyrownx kaanadax. OcHoBHast XKe
Macca napa cOpacblBaeTcst uepes
BPOY B xouzeHcatop uepe3 BTOpHY-
HHHA napomneperpeBaTesNb HJIH MHHYS
€ro, B 3aBUCUMOCTH OT CXeMBbl Oaiina-
cuposaHus. Potop TypOHHBI IpH 3TOM
BpalllaeTcss BaJOMOBOPOTHBIM YCTPOH-
c¢teoM. Tosyok TypOHHBI mapom Impo-
H3BOMHTCS MPH NOCTHXKEHHH [TOJHOTO
LaBJeHUss 1apa, TPH 3TOM TeMmIiepa-
Typa napa eme He JOCTHTAeT HauaJjb-
Hoit. ITIponssoasrcs nporpes TypGHHbH
Ha o0oporax, Mo beM uHCJIa 000POTOB
J0 pabouero u BKJIOUEHHe TeHepaTopa
B CETb.

[lo mepe HaGopa umcaa o60poTOB
IPOH3BOAHTCS IMOCTENEHHOE TIPHUKPHI-

THe kKnanaHoB BPOY smiaors g0 ux
MOJHOTO 3aKpLITHA. TensoBofi pexHM
KOTJ1a TIPH 3TOM He MEHSIETCH, TaK Kak
yBEJIMUEHHEe pacxola napa 4epes Typ-
OHHY NIPOHCXOJHT 32 CUET COKPALEHUs
pacxoja napa uepes BPOY. Tanbuef-
ulee yBeJHUYeHHe HarpyskH MNpPOH3BO-
JUTCA 32 CYET YBEJHYEHHUsI NapOTIPONs-
BOJIHTEJBHOCTH KOTJOoarperara.

6) Ilyck Ha cKOMB3AMINX TapaMer-
pax napa.

Jrtor cnoco6 TycKa XxapakTepeH
TEM, 4TO NMyCK TYpOHHB! cOBMelIaeTca
¢ pacronkoil kotna. Ilpu sTom nepen
IyCKOM TOcAe HayaJbHOI'O NpOTpeBa
NapONpPOBOAOB TIOJAHOCTHIO OTKPbIBA-
IOTCS1 BCE NIap03aNopHble Opranbl MeX-
Ly KOTJIOM H TYpOGHHON, W mpH HOCTH-
JXKEHHH Ha KOT/Ie HeKOTOporo uabniTod-
HOTO AaBJeHHs (MOPANKA HECKOJbKUX
atMocdep) potop TypGHHBEI HayMHaeT
BPalaTbCA MapoM,

B npouecce na6opa o6opotos npo-
HCXOIUT OPOrpes TypOHHBL, Taponpo-
BOJOB, Napo3anopHOH apMaTypl na-
pPOM yMepeHHOH TeMmmepaTypsl. 3a cyet
yBeHUEHHS] NaBAedus u yrayGaeHds
BaKyyMa 4HcJa0 060pPOTOB TYPOUHBI J10-
'BOAUTCA 10 pabouero, u typGorenepa-
TOp BKJIOYAETCSI B CeTb. [lOCKOMBKY
BKJIOUEHHe TypOOTeHepaTopa B CeTh
NPOH3BOJAHTCA 3a0ATO 10 JOCTHXKe-
HUST Ha KOTJIE HOMHHAJLHLIX TTapaMeT-
poB mapa, AanbHedwni Habop Harpys-
KH OCYLIECTBIAECTCA NYTEM YBeJHUe-
HHS He TOJbLKO pacxoma mapa, HO H
napaMeTrpoB €ro ¢ COOTBETCTBYIOIIEMH
¢opcupoBxoil Kota. B Teuenue Beero
9TOTO BPEMEHH INPOHCXONIT Hempe-
PHIBHBI IPOTPEB TYPOUHBI 1 TTapONPo-
B010B. [lomvinienne HaYaAbHBIX mapa-
METPOB N1apa NPOH3BOAUTCS BIJOTDH A0
iabopa TypOMHOH TOMHON Harpyskd,
X0Ts1 Ha paboume napaMeTps MOXKHQ
BbIATH H 3HAYHTEJNbHO paHblle.

ITyck 6s0xa Ha CKOAB3SAIWMX Napa-
Merpax o6sanaer UeJbM PSIOM HpeH-
MYIIECTB MO CPaBHEHHIO C MYCKOM IIPH
TOJTHOM HaBJjeHHH mapa. OcCHOBHLIMH
M3 HHUX SIBJSIOTCS:

1) ymeHnbuenie o6iero spemeHH
IyCKa, TOCKOJBbKY BCE TapONpPOBOJBL.
Typ6MHA M Tapo3amopHble Oprasbl
Typ6oarperata nporpeBalOTCs OXHO-
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BPEMEHHO, a He MOCAel0BaTeNbHO, KaK
IPH IyCKe Ha TOJHOM JaBJEHHH;

2) ymeHbllleHHe TEIJIOBBIX TIOTEPb
BO BpeMs TyckKa, TaK KaK KJIalaHH
BbPOY nu60 mOMHOCTBIO 3aKPHITHI,
an6o cOpaceiBalOT B KOHJEHCATOP
BeCcbMa  OrpaHHYeHHOe KOJIHYecTBO
mapa;

3) myck 6/0Ka HAeT C yMEpPEHHBIMH
TEILIOBBIJE/IEHHSIMH ‘B TOIKe, UTO
O aronpuaTHO AJsl NPOrpeBa 3JeMeH-
TOB KOTEJNBHOTO arperara;

4) npu nporpeBe TYpOHHBL H ee
5/IeMeHTOB ITapOM TIOHHUKEHHOH TeMiIIe-
paTypbl yMEHbIIAeTcs Pa3HOCTb TeEM-
nepaTyp mapa u Meraana, 6aaronaps
4eMy HCKJAIOYaeTcsl ONAaCHOCTb TeIIo-
BHIX YIAapOB M TWpOrpesa Merajia
€  HeJONYCTUMBIMH CKODOCTSIMH, UTO
B 3HAUATEJBHOH Mepe TIpellOXpaHsdeT
TypOHHY M ee MaponpoBoiABl OT Omlac-
HBIX PEXKHMMOB IIPH TyCKe, BbI3BAHHBIX
HOMpaBUJIbHEIME JEHCTBUSMH oOIlepa-
THBHOTO TIEPCOHA/A;

5) npu mycke G6J0KOB, HMEIOUIHX
0HOOAANacHYI0 paCTONOYHYIO CXeMy,
OXJaX/eHHe BTOPHYHOTO [apolnepe-
FpeBaTessi yTeM TPONycKa Uepe3 Hero
flapa HaYHHaeTcs cpasy XKe Irocie Io-
SIBJIEHHS] Ha KOTJe H3OBITOYHOrO JaB-
JIeHus;

6) mycku Ha CKOJb3SIMUX TTapaMeT-
pax YAJMHSAIOT CPOK cAyXOBl mapo-
TIPOBOJOB H OCHOBHEIX Y3JIOB arperara
BeJencTBHe  Oosee  GJaroNnpHSITHBEIX
YCJIOBHH nporpesa.

Bce 3tu obcrosiTenbcTBa HPUBENH
K TOMY, YTO B HacTrosiiliee BpeMsl NYCK
Ha CKOJIb3SIIHX apaMeTpax mapa [ias
6/10KOB TIPUHAT NOBCEMECTHO, HE3aBHU-
CUMO OT KOHCTPYKUHH TYpOHH M KOT-
JIOB, a TaKXe cxeM fafimacupoBaHHA.

2-6. OCOBEHHOCTH MNYCKA
C NNPAMOTOYHbBIMH KOTJIAMH

BJIOKOB

TpsiMOTOUHBlE KOTJBl HAIIM MIU-
poxKoe pacmpocTpaHeHMe B OJ0Kax
¢ Typ6unamu 150 u 280 MBT Ha n0-
KPHTHYECKHE TlapaMeTpH mapa.

C mnepexomoM Ha CBEepXKpHTHUe-
CKHe HapaMeTphl MPSIMOTOUYHBIE KOTJbI
cTaju ENUHCTBEHHHIM THIIOM Iapore-
HepaTopa, IOCKOJBKY B 3THX YCJO-
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BUSIX ecTeCTBEHHas UHPKyJaauus o6o-
rpeBaeMOH cpelbl B KOTJoarperare
CTAaHOBHTCS HEBO3MOXKHOM.

flo cpaBHeHuwo ¢ ©GapabaHHBIMU
KOTJIaMH NpSIMOTOYHBIE KOTJBI TMyCKa-
IOTCSl Ha TOJHYIO MOUIIHOCTb U3 XOJIOJ-
HOTO COCTOSIHHA elle GHICTpee, YTO CO-
3faer OoJiee 3HAUUTENBHYIO pasHHLY
HPOAOJIKHTENLHOCTEH IYyCKa KOTJIa H
TYpOHHEI.

OreyecTBeHHble NapOTeHEPaTOPH
HPSAMOTOYHOIO THIA "KaK AOKpHUTHUe-
CKHX, TaK U CBeDXKDHTHUECKUX Hapa-
METPOB UMEIOT pacTONOYHYIO HAaTPY3Ky
oxojao 30%' mHoMHHaAJBHOH, UTO ofec-
neuuBaeT O6e30macHOCTb pagHaLHOH-
HBIX TIOBEPXHOCTEH HarpeBa KOTJa IpH
myckax. Takoil pacxoA HaMHOro Ipe-
BOCXOMHUT PAacTONOYHYIO Harpysky 0a-
paGaHHBIX KOTJOB, H €eCAH fI10Jb30-
BaTbCSl IIPH NYCKax INPAMOTOUHEIX
arperaToB OOBIYHBIMH MeTOofamu Oaf-
nacHpoBaHHA TYpPGHHBI, TO 3TO IpHBE-
JeT K 3HAYUTeJbHBIM NOTEPSIM TeIlIa,
0cOGeHHO TIO CPABHEHHIO C IYCKOM
O6710Ka Ha CKOJB3AIMX IapaMeTpax
napa.

Jlnsi cokpamieHusi TOTepb Teria,
a Takxe 1j51 obecredyeHHs BBICOKOH
MaHeBpeHHOCTH 6J0Ka NpH IycKax H3
pPa3JUYHBIX TEIJIOBBIX COCTOSIHMH BCe
IPSIMOTOYHBIE  KOTJABI OBOPYAYIOTCS
CIlelHaJdbHBIMH NYCKOBHIMH cellapaTo-
pamd. [lockoapKy nyck Komia Ha
CBEpPXKpHTHYECKHEe IapaMeTphl Iapa
Haubosee caoxeH, 6yneM paccMaTpH-
BaTb MYyCKOBBE oONepauuu OJOKOB
UMEHHO C 3THMH KOTJIaMH.

BaxHeHIIHM YCIOBHEM HaleXKHOH
paboThl MOBEepXHOCTE! HarpeBa KoTIa
TAKOr0 THIA $§IBJAsIeTCA NOLJEepKaHue
CBEPXKPHTHUECKHX NapaMeTpPOB Cpelbl
B HCIIApUTEJbHOH 4YacTH KOTIa, TakK
KaK IIpH JOKPUTHYECKOM JaBJEHHH
CYIIECTBYeT OTAaCHOCTb pPacCA0eHHs
cpelbl Ha NAPOBYIO H XKUIKYIO (asnl
(ocob6eHHO B IOPU30HTANbHBIX Y49acT-
Kax TpyG M KOJJIEKTOPOB), UTO MOXKET
IIPHBECTH K Iepexory pajHalHuOHHBEIX
nosepxHocTell Harpesa. [las peanusa-
OHH 3TOTO YCJOBHUS H 06ecredeHus
BO3MOXKHOCTH TycKa TypOHHEI Ha IO-
HUXKEHHOM MAaBjeHHH OBIM pa3pabo-
TaHE JBe TPHHUUIOWAJIBLHO Pa3aHUHBIE



NyCKOBbIE CXeMbl: CXeMa ¢ BBIHOC-
HEIM CeIIapaToOpOM H CXeMa C BCTPOEH-
HbIM  CENaparopoM, IpeAJoKeHHas
MolIKTH u 3u0.

CxeMa ¢ BBIHOCHBIM CellapaTopoMm
Oblyla TIpUMEHeHa JJis TOJOBHBIX 6J10-
koB 300 MBr ¢ xoraamu TII[I-110
TK@3. B aTuX KOT.12X BTOPUYHLIH Napo-
neperpeBaTesib pAaclolioKeH B 30He
BLICOKHX TeMTepaTyp, 4TO Tpejaolnpe-
JeJU10 INpUMeHeHHe nByxGafimacHol
IIYCKOBOH CXeMbl, H300paKeHHOH Ha
puc. 2-7,a.

[Ipu nycke 6JoKa H3 XOJOJHOIO
COCTOSIHHSI B PaJHAlHOHHOM KOHType
[OBEPXHOCTH HarpeBa ! ycTaHaBJHBa-
ercsl pacxon, pasHeiil 309%' npousBonu-
TeJbHOCTH KOoTia. C IOMOILLIO BCTPO-
€HHBIX 3aJBHXKEK H JPOCCENbHBIX
KJ1amaHOB 2 4epe3 maporneperpeBaresb
ycTaHaBJANBaeTcss HeOOXOAMMBIH pac-
xo1 cpenst. Maaumkn cOpacbBaloTCs
uepes nyckosule POY-2 (4) B pacro-
TIOYHBIH cenapaTop, a H3 Hero B KOH-
IeHCAaTOp WM ApeHax (IpH pexkUMe
OTMBIBKM KoTsa). [laBieHue mnapa H
pacxol ero Ha TypOWHY peryJiupyloT-
¢ Takxe pacronouHon POY-1 (3),
BPOY-1 (6) u BPOVY-2 (7). C nowmo-
b0 OBICTPOAEHCTBYIOUIUX  DeAyK-
ILHOHHO-0XJ1a U TN bHBIX YCTAHOBOK
OCYIIECTBASIETCA OXJIaXKIeHHe BTOPHU-
HOrO0 TaponeperpeBaTens, a TaKkKe
IPOTPeB IapoNpOBOAOB BTOPHYHOrO
neperpesa. [lo mepe yBeauueHuss Ha-
rpy3KH COPOCHI MOCTeNeHHO yMeHbIla-
IOTCSl, a pa3JeauTesibHble 3aXBHKKHU
OTKPHIBAIOTCSL.

OmBIT KCITyaTanuy STUX CXeM INOo-
3BOJNIWJ BBIBHTb pfAJ HeILOCTaTKOB,
SABMSIIOUINXCST  OpPraHHYeCKHMH  JJIsI
JaHHBIX NYCKOBHIX yCcTpoHCTB. Tak,
HanpuMep, Npu nyckax GJIOKOB H3 He-
OCTBIBLIIETO COCTOSIHUS BOJLA yepe3 ma-
pomeperpeBarte b IPOHHKaeT B Napo-
POBOJ BIJIOTH A0 TIMaBHBIX Iapo-
Bhix 3axBuxkek ([T13), pacmonoxen-
HBEIX mepen TypOuHON, oX/1axaast napo-
TIPOBOJ H CO31aBasi B HEM 3HAUHTE/b-
Hple TepMuueckue Hanpsukenusi. [Ipu
HeIUIOTHOCTH 3aJBUXKEK BOJAa MOXKeT
monacTb B KOpIyca CTOMOPHHIX H pe-
TYJAUPYIOIINX KJI2aNaHOB, YTO MOXKET
TIPUBECTH K UX OBICTPOMY pacxosaKH-

BaHHIC M TOABJIEHUIO HEZONYCTHMBIX
TEPMHUECKUX HanpsKeHHH, 00YC/IOB-
JIeHHBIX OOJBIIOH TOMINUHOM CTEHOK
KODPNYCOB yKa3aHHBIX KJallaHOB.

Ilpu pacronke KOTJIOB U3 HEOCTLIB-
IIero COCTOSIHHSA € 3aKPHITHIMH BCTpO-
€HHBIMH 3aJBHXKKaMH H c6POCOM BCETO
pacromoyHoro pacxona uepes POY-2
B celnapaTop mapoleperpeBartesb OCTa-
ercsl 6e3 oxJax/JeHHs, UTO NpH cpas-
HHUTENIbHO BHICOKOH TOMOUHOM Harpyske
MOXKET TIPHBECTH K TIeperpeBy MeTaJ-
Jaa Tpy6.

[Ipu nycke 6JaoKa M3 XOJIOJHOTO
COCTOSITHHSI C JAPOCCENHPOBAHHUEM Tapa
Ha Galinacax I'[13 B cayuae cpaGarthl-
BaHHst aBTOMaTa 6e30N1acHOCTH M 3a-
KPBITHSL CTOMOPHBIX KJalaHoB TypOH-
HBl JaBJieHHe Napa nepei Hell OpicTpo
HOBBIMIAETCS A0 HOMHHAJILHOTO; 3T0
IPUBOJIUT K NOBLIHIEHHIO TeMIIEPaTyPHl
napa npumepHo Ha 200°C u HeHop-
MaJbHO GBICTPOMY TIPOTPEBY TapONpPO-
BOJIOB H KOPNYCOB Tlapopacupejese-
HHSI.

Kax mokasanu pe3y/ibrarTsl Haja-
JOUHBIX paboT, OCYHIECTBHTb NYCK
610Ka M3 XOJIOJHOTO COCTOAHHMA Ha
CKOJb3fAIKHX NapaMeTpax B CxeMax
¢ BBIHOCHBIMH CellapaTtopaMy He yaa-
ercs. B cBsisw ¢ 3TUM OJIOK U3 XOJIOA-
HOTO COCTOSIHHS NyCKaercsl [0 MpsSMO-
TOUHOMY peXHMYy €O cOpOCOM 3HAUHU-
TEIbHOrO0 KOJIMYECTBA 11apa B KOHAEH-
caTop. DT0 06YCAOBUIO MOBBLIMIEHHBIE
pacxonbl Temna Ha myck. [IpuMenenue
B JTAHHBIX CXeMaX TOJbKO MpPAMOTOU-
HBIX TYCKOB IpeJolpelessieT BHHOC
B TpPaKT I[apomeperpeBaTenas NPOAYK-
TOB CTOSTHOUHOH KOpPPO3UH, UTO SABJS-
ercs ellle OJHUM MHUHYCOM yKa3aHHOH
CXEMBI.

Onsit 3KCIUIYaTalluu 6J10Ka
300 MBr c¢ xoraamu TIITI-110 =
[TK-39 noxasan HeuenecooGpasHOCTb
YCJIOMKHEHHsI TYCKOBBIX CXEeM IIPAMO-
TOYHBIX KOTJIOB IpUMeHEeHHEeM IBOHHO-
ro falinacHpoBaHHus, BCAENCTBHE UYero
B 1963 r. 6BlJIO TIPUHATO pellieHHEe BHI-
TMOJHATH B .JajbHefimem OJOKH Ha
CBEepXKDHTHUECKHEe TMapaMerpsi Tapa
TOJABKO C OJHOCTYIEHYaTOH CHCTEMOR
6afinacuposanus. [lo sToli cxeMe BHI-
noiHeds 6aoxu 300 MBT ¢ Kotao-
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Puc. 2-7. ITyckoBaa cxema.

@ — C BBIHOCHBIM CeNapaTopoM; 6 — cO BCTPOEHHBIM CenapaTtopoM.

1 — ucnapuTeNbH2A TOBEPXHOCTb HArPeBa KOTAa; 2 — y3esl BCTPOEHHLIX 3alABHMEK H IPOCCeNbHLIX KJalaHoB;
3 — POY-1; 4—POVY-2; 5— suiHocnoft nyckosoft cenapatop; 6 — BPOY-1; 7 — BPOVY-2; 8 —nap k TypGuue;
9 — XonoAHAA JIMHMS OpoMneperpepa; !0 —ropsdas JHHHS TpoMOeperpeBa; [/ — JMHHS K NAapOTpPHeMHBIM
ycTpoilcTBaM  KoHRencatopa; 12 — nea’paTop; /3 — NMMHHSA K BOJONDHEMHEIM YCTPOACTBAM KOHJAEHCAaTopa;
14— c6poc B Kamanu3anHio; 5 — BCTPoeHHBAA cenapartop; I6 — BPOY; 17 — POY; 18 — KoanexTop 1,962 MITa
(20 krc/em?); 19— mpoMGak; 20 — mnGepRble Kaanlawby 2/, 22 — c6pocHble KJaananbl H3 BCTPOEHHOTO cema-
patopa; 23 — BCTPOEHHasi 3alNBHKKa,
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arperaramu TIK-41, I1-50, TTII1-210
# AD.

PacronoyHas cxema ¢ BCTpOEH-
HBIM CEeNapaTopoM TpeiCTaBJeHa Ha
puc. 2-7,6. B 310l cxeMe BCTPOEHHBIH
«cenapatop I5 pacmnonoxeH MeXay
WCAPHTEJBbHBIMH H TlaponeperpeBa-
TeAbHBIMH TOBEPXHOCTSIMH Harpesa
Korsa. O6e 3TH MOBEPXHOCTH pasfene-
HBl BCTPOEHHOH 3aJBHKKOH, KOTOpas
BO BpeM$S NyCKa KOTJIA NMOJHOCTBIO 3a-
kpuita. Ilponmyck cpenwl B mapomnepe-
TpeBaTejb BO BpeMs INycKa OcCyllecT-
BlseTca 4yepes apocceab 20 M TMYCKO-
BOH Ccenaparop.

CyiiecTByloT jABa MeTOda d1ycKa
KOTJa: IPSIMOTOYHHIA "H CelmapaTop-
HblH. B nepBoM ciayuae BO BpeMsl Hyc-
Ka cOpocHble 3aiBUXKKH 2] mnocie ce-
mapaTopa 3aKpPHITH M Pacxox Cpelbt
Yepe3 UCHAPUTEJbHBIH KOHTYp KOTJA
‘paBeH DacXofy udepe3 Iapoleperpesa-
TeJqb. Bce mNOBEpXHOCTH KOTJa TNpPH
STOM HAaXOJATCS TOJ TOJHBIM pabouuM
JlaBJIEHHEM.

[Ipu cenapaTopHOM pexnMe mycka
<OpocHble 3a7BUXKKH 2] OTKPBITHI, !
B cellapaTope IIPH JIOCTHXKEHHH Ompe-
JIeJIeHHOH TeMmepaTtyphl BOJAB TIPOHC-
XOIMT pasjieseHue Cpelbl HAa XKHUIKYIO
u mapoBylo ¢a3sn. Kuakaa ¢asa
cOpaceiBaeTcsl B KosiekTop 1,96 MIlla
(20 xrc/cm?), a U3 Hero B KopjeHca-
TOp, KaHaJAH3alHI0O HJIH NPOMEXYyTou-
Hplll 6ak. Perynuposanue storo cGpo-
«ca IPOH3BOJHTCA APOCCEALHBIMH IIH-
6epaMy TIO YPOBHIO B H3MEPUTEJNbHOM
-cocyre. ITap, obpasywoiuuiica r cena-
paTtope, TOCTYNaeT B HNEPBUYIIBI 1a-
poreperpesaTtesib, a 3aTeM Ha i1pOTPeB
n nmyck typboarperara.

B Teuenme Bcero mycka B HCmapu-
TEJBHOH YacTH KOTJa ¢ [OMOUILIO
JpOCCeJNbHBIX KiamaHos 20 aBTOMaTH-
YECKH TOAAEPKHUBALTCS CBEPXKPHUTH-
yeckoe jasaenue. Knanau 22 ucnodnb-
3yercst IJd  IJIaBHOTO OTKJIOUEHHS
«c6poca B 3aBeplualouiell cTallu cemna-
P4TOPHOTO NyCKa HpH Mepesoie KOTaa
‘Ha TIPSIMOTOUHBIH PEXKHUM.

C noMowmpio ApocCesNbHBIX KJamna-
nos 20 u BPOY wumeercs B03MOXK-
HOCTb NOJNePKUBATH JI000E aBleHue
mapa nepel TYpOMHOA H oCyiIecT-

BASITb TYCK €€ Ha CKOJbL3SIMX Hapa-
merpax. [Ipu 3TOM CHHXpOHH3aUUsS
TypOoreHepaTopa, BKJIOUEHHE €ro
B C€Tb M HabOp HATPY3KH MOTYT TpO-
H3BOJMTbCA IIPH MOHHXKEHHHX Mapa-
MeTpax napa, 4ro BecbMa 6JaronpUsT-
HO nans nporpeBa Typ6unbl. Toauox
poTOpa napoM B 3TOM CJydae TPOHU3-
BOAMTCA NpPH HAYaJbHOM JaBJIeHHH
0,981—1,175 MIla (10—12 xrc/cm?)
Ha ©6aoxax 150 MBrT, 1,765—
1,962 MIla (18—20 xrc/cm2) Ha 6io-
Kax 200 MBT u 3,92—4,9 MIla (40—
50 krc/cm?) Ha Gmokax 300 MBT.

ITonnoe paBnenne mnapa Tmepen
Typ6HHOH peKOMeHIyercsi HMEeTb Ipt
JOCTHXXEeHHH Harpysku oxoao 30%
HOMHHaabHO#. Ilpm manbHediuieMm mo-
BbILIEHHH HAarpy3KH PacTOIOYHBIN ce-
mapaTtyp OTKJIOYaercd, OTKPHIBaercs
BCTPOEHHAsl pasfenuTejblasi 3aJBHXK-
Ka 23 1 KOTeJ NMepeBOAUTCS Ha NPSIMO-
TOUHBIN PEKHM.

DKOHOMHYHOCTh CEIapaToPHOro ny-
CKa 10 CPaBHEHHIO ¢ IIPSIMOTOYHBIM
3akJal0yaeTcs B TOM, 4TO Ieperpes He-
6OMbIIOTO KOJMHMYEcTBa TNapa, Bhile-
JHBLIErOCsi B cemaparope, Tpedyer
MeHbIIero TeIJIOBBHIICICHUS B TOIKE
(npumepuo  10%  HomMHMHaJBHOrO),
a cJe0BATeILII0, H MeHbIIel 3aTpaThl
TOMJIIBA 11a TycKOBbie onepauuu. [Ipu
3TOM yMeHbInaeTcss H c6poc pabouek
cpeabl B KonjeHcatop. [lpu Hebosb-
IIOM TCIVIOBBIZEJIEHHH B TOHKE CHUXKA-
10TCH TeMIepaTypsl ra3oB IO I'a30Xo-
AaM KOTJIa, UTO BecbMa 6JIarONpHSITHO
17151 BTOPHYHOTO IlaponeperpeBaTens.
McTOYHHKOM 3KOHOMHHU Temjia sBJSET-
Cl TaKXe YCKODeHHe BCeX IyCKOBBIX
onepanuil, 4T0 XapaKTepHO AJs IIyc-
KOB TypOHH Ha CKOJb3SHIMX TIapaMer-
pax.

[Ipin nycke 6Joka Ha cerapaTop-
HOM peXXHMe IIPOAYKTH CTOSTHOYHOK
KOPPO3HH He BBIHOCATCS B Iaponepe-
rpeBaTtesb KOTJIa, YTO MO3BOJSIET MPO-
H3BOIUTb OTMBIBKY HCIapHTEIbHEIX
HOBEPXHOCTEH OJHOBEpMEHHO € TyC-
KoM Typ6oycraHosku. Ilpu a3rtoM
yMeHbIIaeTC U COJIEBOH 3aHOC Mapo-
neperpeBaressi,  IIOCKOJbKY  Blara
C BBICOKHM CcoJecoiep:kanveM cfpa-
CBIBaeTCSsi, a YUCTHIH mMAap HanpasJ/f-
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erca Ha neperpeB. Cosecomepkadue
3TOTO Mapa ONpelesieTcss YHOCOM
BJAard H3 PacTONOYHOrO Cenapartopa,
KO3(pHIMEHT HOJE3HOTO AeHCTBHS
KOTOpOro BecbMa BelcOK. [lo mauumim
IHKTH npuMeHeHHe cemapaTOpHbIX
MyCKOB BMECTO IIPSIMOTOUHBIX A4eT
3KOHOMHIO 3a KaXAHH nyck g0 30 r
YCJIOBHOIO TOIVIMBA IIPH IyCcKax U3 XO-
JIOJIHOTQ COCTOSHHSI M 10 20 T mpH
nycke 6JI0Ka IOCJe OCTaHOBA Ha HOYb.

B mesom nmyckoBoit y3ea KoTiia co
BCTPOEHHBIMH cemapaTopamu obecre-
yua GosblllHe BO3MOMKHOCTH TOJAyYe-
HHSl TIPHHATBIX AJIS NMycka TypOUHBI
apaMeTpoB Tapa M JYydYIylo MaHe-
BPEHHOCTb MPH NycKax OJOKOB U3 He-
OCTHIBIIETO COCTOSIHHMS, ueM CXeMa
C BHIHECEHHBIMH TTYCKOBEIMH CeIlaparo-
pamu. B cBs3u ¢ 9TMUM Ha psine 6yo-
KOB, HMEIOIIHX BBIHOCHBEIE Cenaparo-
PHl, B TMOPsIAKE PEKOHCTPYKUHUH yCTa-
HaBJIMBAIOTCST BCTPOEHHBIE CeMaparo-
PBI, IpUUYEM BLIHOCHBIE CEapaTophl
HCIIONBL3YIOTCST B KauecTBe PacCIIHpH-
TEJNBLHOTO COCYAa, SABJASCH BTOPOH CTY-
TIeHbIO BCTPOEHHOTO cemaparopa.

IlpencraBnennsiit ua puc. 2-7,6
PacTONOYHBIY y3ead 6JI0Ka ¢ KOTJIOM
I1K-41 3u0 He sBaAstercs yHHOUUHDPO-
BaHHBIM AJIs1 OCTAJbHBEIX IIPSAMOTOYHBIX
koTa0B. Tlpy Hannuuu o6eil uien —
HCIOJBb30BAHHSA 715 TYCKOB HAa CKOJIb-
3SIIIUX TIapaMeTPax BCTPOEHHOrO cemna-
paTopa OTHeJNbHBIE CXEMBI OTJIHUAKOTCS
ApPYr OT JApyra KOHCTpYKUile#l pacro-
TIOYHOTO Yy3Jjia M opraHusauuefi cépo-
COB U3 Hero.

Tak, na 6sokax ¢ xkoriamu TK3
OTCYTCTBYET MEDHTEJNbHBIH COCYJ Ha
JIUHHH OTBOJA BJIarW M3 Cellaparopa.
Ha stnx xe koTiax nmeercsi wmubep-
HBII KJalmad Ha IapoBOH JIHHHH
BCTpOeHHOro cenaparopa. C6poc Baa-
TY B JaHHBIX CXeMaX NMPELYCMOTPEH He
B Kostektop 1,962 MIla (20 krc/cm?),
a B pacwuputear 1,962 MlIla
(20 xrc/cm?), U3 KOTOPOTO BJAara B 3a-
BUCHMOCTH OT ee KauecTBa cGpachiBa-
erci B Oak 3anmacHOro KOHJAEHCAaTa,
B KOHJeHcaTop /AubO B ApeHaX, a na-
poBas JHHHS COGIHHEHA C XOJOAHBIMYU
JUHHUSMH IIpOMIleperpesa, Aeasparto-
POM H ‘BepXHell 4acTbiO KOHJAeHCATODA.
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VmeloTcst TakxKe CyllecTBeHHbIE pas-
JHUHST B KOHCTPYKUUM H (IPOM3IBOIH-
TEJAbHOCTH  pactonouydbix POY #u
BPOY. Kpome Toro, 1 cama pacromou-
Hasg cxeMa OJaoxa c xoriom [IK-41
nperepresaa B JajbHeflIeM HEKOTOphIE
H3MeHeHUs .

Takoe pasnooGpasne B KOMIOHOB-
Ke TyCKOCODOCHBIX cXeM OGBbSICHSETCs
OTCYTCTBHEM  JIOCTaTOYHOI'O OINbITa
B KOHCTPYHPOBAaHMH TOLOOGHBIX Yc-
TPOHACTB H HEBO3MOXHOCTBIO 3KCIle-
PHMEHTAJBLHOH TIPOBEDKU MPHHSITHIX
pelleHHit 10 nycka GJoKa B 3KCILIya-
Tauuo. Bce 3TH H3MeHEHUA B IYCKO-
BBIX CX€Max IIPOM3BOIMIUCH JHGO
B Ipolecce PEKOHCTPYKUHY yiKe pabo-
TalUMX arperaros, JHOO NyTeM BHe-
CeHHA H3MeHeHHH B KOHCTDYKUHIO ce-
pPHHHBIX arperaToB Ha 3aBOJe-H3TOTO-
BHTeJe. 3HAUKTENbHAS YacTb Iepele-
JIOK BBIIOJIHEHA B NOpsAJAKE palHoHa-
JM3anuy paboTHUKAMH CTAHUHH.

B Hacroduiee Bpemsi Mo Mepe Ha-
KOMJIEHHs1 OMbiTa 3KCIVIyaTalHu nps-
MOTOYHBIX KOTJIOB, a TaK¥Xe B Pe3yJb-
TaTe OonpoGOBAHUA TEX WJIH HHBIX pe-
HIeHHH, MPUHATHIX Ha PasJIHYHbIX 0J0-
Kax, MpeJCcTaBHJIOCh BO3MOXKHBIM CO-
34aTh YHH(QHUUHPOBAHHYIO yCOBEpLIeH-
CTBOBaHHYIO YCKOBYIO CXEMY, IPUTO/I-
HYIO 1751 OJOKOB Kak /JOKPHTHUECKUX,
TaK M CBEPXKPHTIIYECKHX NMapaMeTpoB
(puc. 2-8).

OcHoOBHO¥ 0COBEHHOCTBIO THIOBOK
IIYCKOBOH CXeMBl sBJfAETCA IBYXCTY-
neHyaTas CHCTeMa cemnapauuu. B naH-
HOH CXeMe BMeCTO MeDHTENbHOro CoCy-
ra M KoJuaekropa 1,962 Mlla
(20 xrcfcM?) npHMeHeH BBHIHECEHHBIH
cenapartop HHM3KOTO AaB/jeHHs B Kaye-
CTBE BTOPOH CTYMEHH pacliMpeHHs.
Takoe pemienne 6blI0 BHI3BAHO He-
YIOOBJAETBOPUTEIbHOH PaboTOl MepH-
TEAbHBIX COCYIOB H KOJJEKTOPOB
1,962 MIla (20 xrc/cM?), a Takxe
HeBO3MOKHOCTBIO YTHIH3UPOBATDH Tell-
Jo cbpocHoll Boabl. B npomecce cena-
pPaTOpPHOrO HyCKa 4yepe3 MepUTeJbHBIH
COCYL M3 cemapartopa B KOJJIEKTOp
1,962 MIla (20 krc/cm?) mnonanad
B 6OJbHIMX KOJUYECTBAX Iap, 4TO
SIBJISLIOCh NPHUYMHE 1[OJApHIBA TIpeao-
XpaHHTEJbHBIX KJAaNaHOB Ha KOJJIEK-




Puc. 2-8. TunoBasi MOIEpHH3HPOBAHHAsl NYCKOBAs cxeMa GJIOKOB C TIPSIMOTOYHBIMM KOT/I2AMn.

1 — ucnapHTeJbHast NOBEPXHOCTb KOTJA,

4 — mu6epHble KJIanaHbl; 5 — oTceyHas 3a/BHXKKa Cenapato

pacui
tesn; /! —mnap K TypOHHe;
naposoil Gafmac;

2 — mepBHUHBLIA WaponeperpeBaTeib; J — BCTPOEHHAS  3AaNIBHIKKA;
pa; 6 — BCTPOEHHBIA cenapaTop; 7 — DacTONOYHbI
putens 1,962 MIla (20 kxrc/cm?); 8 — neasparop; 9 — 6ak 3amacHOTO KOHAeHcaTa; I0 — snexTpolleperpesa-
12 — xonoAHas JWHHA @pOMneperpesa; /3 — ropsiias JHHHS IpoMIeperpesa;

15 — JuHHA K NAapONPHEMHbIM YCTpoficTBAM KOHAeHcaTopa; /6 — CTAHIHOHHLIN — XOJJIEKTOD

14—

1,275 MIla (13 xrefem?); 17 —map OT MyCKOBOH KOoTenbHOM: [8 — nuHMS OT OTGOPOB TYPOUHL, 19 — AHHUA

K BOMONDHEMHBIM YCTPOHCTBAM KOHJEHCATODa;
BCTpPOeHHOTo cemapartopa; 23 — BPOY.

Tope. YTHAM3auus Tenna COPOCHOH
BOJLI H3 CEnaparopoB IyTeM I[IOfauH
ee B Jlea’paTop TOXKe OKasajacb He-
BO3MOJKHOH, [IOCKOJIbKY IIPH TaKO# pa-
foTe pe3KO yXymuurancs BOIHBIH pe-
KuM. BriaBuaack Heo6XOIUMOCTb NPO-
mycKaThb Bechb IOTOK cOpachiBaeMon
BOALI uepe3 OJouyHble ofecconnBalo-
e YCTaHOBKH, BCJAEACTBHE YEro 3TOT
MOTOK HaNpaBJda/csd B KOHLEHCATOP.

B HoBO¥ cxeme uacTb Temaa cbpa-
crIBaeMO#l M3 cenapartopa BOJHBI B BHIE
BTOPHYHOTO [1apa BTOPOH CTYMEHH pac-
IIHPEeHHs] UCIOAb3yeTesl JAUGO WIS TH-
TaHuA Jeasparopa, AuGo 1Jis mporpe-
Ba TPyOONPOBOJOB TNpOMIEperpesa
npyd MyCcKe KOTJIa H3 XOJOIHOTO CO-
crosuusi. IlofcoenuHeHne KO BTODPOH
cTymenu ‘cenapartopa Juuuii or BPOY
nesaer 3Ty cxemy GoJiee THOKOH U Ma-
neppenHoi. [IpuMeHeHHe BTOPOH CTY-
TeHd pacIiipeHHs W OTBOJ U3 Hee
BOJAH B KOHIeHcaTop oOecrneunBaeT
HOPMAaJH3auUHI0 BOLHOTO peXuMa MpH
MHHHMaJbHHEIX TOTEPAX KOHIEHCATa.

Kak caenyer H3 pacyueroB, B 3TOM
clyyae mO CpaBHEHHIO €O cOpocom

4—144

20 — c6poc B KaHarmsanuio; 2/, 22 — cOpocHble KJTamaubl U3

Bcell Cpelbl M3 PACTOTNOUHBLIX cemapa-
TOPOB B Jea’3paTop NOTEpPH TOIHBA
npy nycke 6J0Ka BO3PacCTaloOT JIHIIbL
Ha 2—3 T yciosHoro tomsnsa. Hann-
yye KJanaHa Ha napoBOH JHHHHM Ccena-
paTopa HUCKJIIOuaeT NomajiaHne XoJa01-
HOH cpenbl B ropsAulie MapomnpoBOIbLE
TIpH TycKe 6JI0Ka 13 HEOCTHIBLIETO CO-
crosinud. [TonkaloueHne maponeperpe-
BaTelMs INPOM3BOANMTCA HPH JOCTHHKe-
Hun TpebyeMoll TeMIepaTypsl napa na
BBIXOJE H3 cemapaTtopa. DTO M03BOJs-
eT OCYLIECTBJSTb MycK 6/0Ka 3 Jlo-
60ro TEmI0BOrO COCTOSIHHSA, B TOM 4H-
CJle U U3 XOJIOIHOTO.

Pa6oret BTU u OPIFP3C noxasa-
JIH BO3MOKHOCTb HaLeXHOH SKCIIya-
TallM¥ OTCEUEHHOTO Naponeperpenare-
Js OpH TE€X CTAPTOBLIX pPacxonax ToM-
JIHBa, KOTOPble XapaKTePHHl MJs cena-
patopubix myckos. HanexuocTs napo-
TieperpeBaTesisi 3aBHCHT TaKXe H OT
pexHMa TOJKJIIOUEHHS] ero OTCEUHBIM
KJaanaHoM. B mpoliecce BK/IIOYEHHS Ta-
poneperpesateasi B pa6oTy HeoOXo-
IHMO THIATENbHO IPEHHPOBATH BCe
yY4aCTKH MaponpoBofa, 4uTOGHl H306e-
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JKaTh nonajaHus BJAarH B maponepe-
rpesartesb. Mcnsitanus noxasanu, uto
#306eXaTb 3HaYUTEJIHHOTO PacX0daxKH-
BaHHA NapolneperpesaTtess He yoaeTcs,
OCOOEHHO €ero NepBOi CTYNEHH Ioche
cemaparopa. B ¢BSI3H ¢ 3THM peKoMeH-
AyeTcd 3Ty CTYNeHb KOMIIOHOBATb
B 06J1aCTH NMOHHXKEHHBIX TEIVIOBLIX Ha-
TPY30OK M HM3TOTaBAHBATb €€ He H3
ayCTEHMTHOH CTaslH, a W3 CTajH mep-
JIMTHOTO KJacca, <nocobGHOM BHIIAEP-
XHBaTb TEIJIOBblE yIaphl 3HAYUTENLHO
60nbIIeH BEJTHUHHEL,

HoBriM B oTOfl Ccxeme sBWJIOCH
NpUMEHeHHe 4YacTHYHOro OGalmacupo-
BaHHs NPOMEXYTOYHOTO Napolneperpe-
BaTeNast IJis PETyJIUPOBaHUS TeMmepa-
TYpH TIlapa IIOC/Ae NPOMEXYTOUHOTrO
TIieperpeBa IPH IyCKaX, a TaKxe NpH-
MeHeHHEe  3JCKTPHYECKHX TIPUBOJOB
a4 kaanaioB BPOY.

Kak nokasas oneIT 3KCIayaTaluHy,
3JIEKTPOHHO-THPaBJAHYECKHE TTPUBOJLKL
kaanados BPOY ¢ GricTpomeiicTeruem
6 ¢, ABJNAACH CHHITKOM CJOXKHBIMH H
JNOPOrMMH arperaramu, He oGecrneuu-
BAIOT MpeLOTBPallleHUus cpabaThiBaHHSA
NpeJOoXpPaHHTeJIbHEIX KJIAaIaHOB IpH
c6pocax Harpy3Kku 0 XOJOCTOTO XOAa.
B Takux yciaoBusix mepexon Ha 6oJee
IPOCTOH W HAaJeXHBIH 3MeKTpUUeCKHUH
npuBox c OblctpogelicTBHeM 20—25 ¢
ABJSIETCH BIOJNHE O00OCHOBAHHBIM.

[Ipu myckax 670Ka K Aea’paTopy
IIOMBOAHUTCH Nap OT OOIHEeCTAHUHOHHON

maructpanu 1,275 MIla (13 xrc/em?),
a rnocJie OTK/IOUeHHs Nporpesa IpoMe-
JXYTOYHOTO neperpesaresss — OT pac-
TONOYHOTO paciiHputeasi. B cxeme
OpeAyCMOTPEH IOJABOX I'OpsSuYero napa
Ha KOHUeBble ynjotrHeHust LIB u ne-
pennee ymaorHende LICI typ6uunl
IIPM OCT2HOBAX H TyCKaX ee M3 rops-
YEro COCTOSIHHSI.

Ha puc. 2-9 npeacrapieH THIOBOM
rpaduk nycka nybab-6aoka K-300-240
H3 XOJIOJJHOTO COCTOSIHHSI IO cemapa-
TODHOMY pexHMy (6e3 obGorpeBa
¢aadues ¥ wnuiaek Typ6uun). Kax
BHAHO H3 rpadHka, Bech NIVCK OT pas-
JKHra ropesioK nepBoro Xxopnyca KoTJa
0 BRIXOJa HAa HOMHHAJIbHbIE MapaMer-
pbl mapa gaurtcs 12 9 10 mun. Ilyck
TIPOM3BOJMTCS HA CKOJb3SIIUX Iapa-
MeTpax napa. Tomyox TypOHHEI Mapom
OCYIHECTBJISACTCS NPH HAYaJbHOM JaB-
JennH mapa 3,92 MIla (40 xrc/em?),
BLIXOJ, Ha INOJHOe HayaJbHOE JaBle-
Hye — npu MowHocTH 90 MBT, HOMU-
HalbHas TeMIepaTtypa napa ycTaHas-
JIHBAETCS TI0CJIe AOCTHIKEHHST IOJHOM
Harpysku. Poct HauanbHOH Temiepa-
TypPHl OTPAaHHYHUBAETCS BKJAIOUEHHEM
nyckoBoro Bmphicka (Touka A). I'pa-
¢GbHuK npepycMaTpPHBAaeT TOMYOK TypOH-
HBl peryjupymomum kJjanadHom. Ha
yuactke 5—DB NpoH3BORUTCA CHHXKeE-
HHe JaBJeHHs CBeXero napa majad
obecneyeHUs: NMOJHOTO OTKPBITHS BCEX

permepyloumx KJIAaTlaHOB TTocJsIe
I X
2] S
g °Cltg,tnn 4 g R
~ 500 == =%
< tan P {~ S
30 %400 A=A 300
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20 po| 11 ) [Heos 7,
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K Y /
10} ﬁ Y/ - 100 42000
100 A
~ N | =k - 1000
oL x g g
g 1 2 3 Il‘ 5 & 7 8 Hl W1 134
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Prc. 2-9. I'papuk mycka Gaoka K-300-240 us xonomnoro coctosuus (6es oborpea (aanues H

WIMHAEK TYpOHHE).
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BKAIOUEHHs regepaTopa B cetb. Harpy-
Kedre TypOuun 1o 90 MBT npousso-
AHUTCA TNPH TIONHOCTBIO OTKPHTHIX pe-
TYJIHPYIOIUHX KJAamaHax MyTeM MOBHI-
LIeHHsT HayaJbHBIX NapaMeTpoB mapa
(yaactok B—T). Tlpu Harpyske
90 MBr nasienue cBexero mapa mo-
BHIIIAETCA [0 HOMHHAJAbHOLO NyTEM
HOPUKPBITHS PEryJAUPYIOIHX KJIATAHOB
TypOuHH (ydactox [——/[), mocie yero
BKJIIOYaeTcs B paboTy peryastop 1as-
JIeHHUsl CBEXero mapa «ao cefsi», BO3-
JeHCTBYIOIIHA Ha peryiaupylol#e op-
ranpl TypOunel. Tlpu gocTHKeHHH moJ-
HOTrO NaBJeHHs Iapa nepep TypPOHHOM
OTKPHIBAETCS BCTPOEHHAs 3aJBHXKKa,
pasgeasiomas HCapHTeNIbHYIO U Ma-
poneperpeBaTepHYIO 4aCTH KOTJa.

2-7. NYCK TYPBUHBI U3 HEOCTBIBIIE-
ro COCTOAHHA

TypGuHa  cuHTaercsi XOJIORHOM,
H IIyCK €€ IPOH3BOAHMTCS KaK H3 XO-
JIOJIHOTO COCTOSIHHSA, €CJIH K MOMEHTY
nycka TeMmnepartypa caMoH ropsuel
YacTH ee He npeswnimaer 150°C.
B nporuBHOM ciyyae TypGuHa CuH-
TaeTcsl He OCTHIBHIEH, W nporpamma
IIyCKa TaKOro arperata MoxeT ObiThb
CYLLECTBEHHO H3MeHeHa.

TensoBoe cocrosinne TypGuHBI OII-
pengisieTcss KadecTBOM H3OMALUUH H
BpeMeHeM IMpocTos. XapakTepHBIMH
nepuoaaMyu MPOCTOA SBJSIOTCS OCTa-
HOBBI TYpOHHH Ha 1—3, 6—8, 24—36
u 60—72 4. OcranoB Ha 1—3 4 0GHIY-
HO CBSi3aH C HENOJIaJIKaAMH B 3JIEKTpH-
YeCKOH 4acCTH, OTKJIIOUEHHEeM reHepaTo-
pa, a TakXKe JIOXKHBIM cpaGaTbiBaHHEM
3JeKTPHYECKHX H TEIJIOBHIX 3all[HT.
Ilpocron B Teuenue 6—8, 24—36 wu
60—72 u cBsizaHBl C HepPaBHOMEDHO-
CTbIO 3JEKTpHueckoro rpaduxka Ha-
IrPy3kH H OOYCJOBJEHBl OCTAaHOBKOH
. Ha HOYb, HA CYTKH W Ha 2—2!/z cyrtok
B KOHIIE HEJEJH.

He paccmatpuBas noka BOmpoOCOB,
CBSI3aHHBIX C OCTHIBAHHEM M IYCKOM
OJIOUHBIX YCTAHOBOK B I€JOM, pac-
CMOTDHUM 3TH BOIPOCH HPUMEHHUTENb-
HO K COBCTBEHHO TypOuHe.

B mpomecce ocTeIBaHHS CKOPOCThb
TIOHHXKEHHS] TeMIIepaTyphl OTAENbHBIX
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Puc. 2-10. Tpadguku ocThiBaHHS TYpPOHH.

I — UBI TypGuum K-300-240; 2— LICH TypGunnr
K-300-240; 3 — LIBA rtypGuum K-200-130; 4 — LUCIO
TypOuHnt K-200-130; § — BKT-100 (BHyTpenHHIt uu-
avHap); 6 — BKT-100 (Buemnu#ti umuaunap); 7 —
BK-100-2. .

Y3J10B TYpOMHBI 3aBHCHT OT HX Me-
TAJVIOEMKOCTH H YCJOBHI OTBONA Tell-
Ja OT HHX.

Ha puc. 2-10 npexcraBiennt rpauku
OCTHIBAHHSA OT/JeNbHbIX Y3JI0B TYPGHH BLICOKOIO
AaBjienus. AHanu3 H3MeHeHHS TeMIepaTypol
TIPH OCTHIBAHHH TYPOHH Da3/IHYHLIX THIOB M0-
KasblBAaeT, 4YTO MOCJE HEKOTOPOr0 HAaYaJbHOTO
nepuoaa (1—3 u) ocThiBaHHe NOBOJBHO CTPO-
TO NMOAYHHASTCS 3aKOHaM PeryJsapHOro Tervio-
BOTO pEeXHMa, NpDHYEM TeMIepaTypHBIi rpa-
(GHK OCTHIBAHHA OTHEJABHOrO y3Ja TypOHILI
MOXeT OHITh ONHCAH ypaBHeHHeM

At = Dtoe™™ (2-16)

rie Af— pasHOCTb MeXJy TeKyleil Temmepa-
TYpOH Tena M TeMIepaTypoll oxJaxaaoulei
cpennl; Afg—Ta Xe DPasHOCTb B HaYaJbHbl
MEPHON BpPEMEHH; T-— BDEMS; M -— KOHCTAaHTa
ocTuiBaHHA. TeopeTudeckn BesMyMHa m Mo-
JKeT ObIThb BbLIDA’KEHA YDaBHEHHEM

(2-17)

m = ac ’
rie o — K03(pPHHHEHT TEeNMOOTAAYH OT Teja
K cpene; F, @, c—COOTBETCTBEHHO IOBEPXHOCTE
OXJaXJIeHus, Bec 4 TEIIOEMKOCTb TeJa.

OnpeneneHne 3THX XOHCTAHT MJS Y3/i0B
TYpOHHB, HMEIOWIHX H30JAALMIO, BechbMa 3a-
TPYAHEHO, BCJEACTBHE U€ro BEJIHYHHA M
OGBIUHO OmpeNenseTcd 3KCHePHMEHTANbHO, my-
TeM 06paboTKH KDHBEIX OCTHLIBAHHSA pa3fnd-
HHIX TypOHH. A OTneAbHBIX Y3708 TYpOHH
CTaporo THNa OHa KojebaeTcs B INpeldenax
or 0,02 xo 0,036.

HoBble MolIHbE TapOBEE TYPGHHBI C YCO-
BEDUICHCTBOBAHHON M3o0asuyell o6gapgaoT 60o-
Jlee HH3KOH KOHCTaHTOH ocrteiBaHus. Ias ot-
Jle/IbHBIX 3JIEMEHTOB 3THX arperaTtos BeAudYHd-
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Puc. 2211, 'paduk a3MeHeHHsS OTHOCHTEJbLHO-
0 YAJHHEHHS POTOpa NMPH OCTHIBAHHH.

1 —UBX Ttyp6uas K-200-130; 2 — BK-100-6; 3—
BIIT-50-3; 4 — BK-100-2.

Ha '/m uamenserca oT 0,01 zo 0,016. das co-
BpEeMEHHHIX TYpOHH OHa JONXHA OHTh 1O-
panka 0,01—0,012.

Hapagy c¢ ocTbiBaHHeM CTaTtopa
IPOUCXOOHUT M OCThIBAHME pOTOpa
TypGuHbl. PasnuuHbie YCIOBHS TemJO-
o6MeHa, a TaKXe DAasHUIA B Maccax
poTopa U cratopa MPHBOAAT K pas-
JHYHLIM H3SMEHEHUSM [JUIMHH 3THX
2JIEMEHTOB.

Ha puc. 2-11 npusoasres rpaduku
OTHOCHTEJBHOTO = HW3MEHEHHS [JIHHBI
poropa B mpouecce ocTeiBaHus {77].
Ilon  OTHOCHTENBLHBEIM  H3MEHEHHEM
JJMHBL POTOpPA IIOHHMAaeTCs PasHOCTb
H3MeHeHHil MJHH pOoTOpa H CTaTopa.
Ananua 3THX TrpaduKOB, a TakKkKe
OTBHIT 9KCIJIyaTallud APYrHX TypOuH
OKAa3bIBAIOT, YTO OTHOCHTEJBHOE H3-
MeHeHHe MIJHHB pOTOPa 3aBHCHT B
OCHOBHOM OT KauecTBa  H30JSANHH
¥ pasHULBl Macc poTopa H CTaropa.
B cBSI3H ¢ 5THM B MOIIHBIX TypOHHAaX
BLICOKOrO M CBEPXKDHUTHUECKOIO JaB-
JeHus, uMeomux maccuBHble LB,
B MpoOlLlecCe OCTHIBAHHS HabJIONA0TCA
3HAUMTENbHBIE OTHOCHTEJbHBLIE YKOPO-
yeHHsl POTOPOB BHICOKOTO HaBJIeHHS,
9TO MOMKET INpPendaTcTBOBAaTb MYCKY
Typ6HHBl W3 ropsiero cocrosHus. O1-
METHM TIPH 3TOM, UTO OTHOCHTEJbHOE
YAJMAHEHHE POTOpAa MEHee OINacHo, Mo-
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CKOJIBKY BBIXOLHBIE 3a30PBI B TIPOTOU-

HOH 4acTH 3HAYHTeJbHO  6oJblie
BXOJIHBIX.
SdpdexTUBHBIM MEepONpHATHEM,

YMEHBUIAIOUWUM OTHOCHTEJLHOE VKO-
pouyeHHe poropa, siBasiercd Nojaya ro-
psiuero mapa K HepenHeMy KOHIEBOMY
ynnotHeruto IIBJl. B typOuHax BHI-
COKOTO J1aBJIEHHs] TepellHHEe KOHIEBhIe
YIJIOTHEHHS] 3aHHMAIOT 3HAUUTEJIbHYIO
njuny potopa. Pasorper artoro yua-
CTKa I103BOJISIET KOMIIEHCHPOBATH OT-
HOCHTRJBHOE YKOPOUEHHE OCTAaJbHBIX
yactelt poropa TypOuHml. Ilomaua
mapa Ha YIJIOTHEHHA JOJXKHA TPOU3-
BOAMTBCH IpH 06s3aTeNbHOM Bpalle-
HUH POTOpPAa BaJIONIOBOPOTHBEIM YCTPOH-
ctBoM. ONBIT NOKasbBaeT, YyTo MpH
peanH3allHH 3TOTO MEPONpPHUSITHS Or-
PaHHYEHHS B NyCKaX H3 TOpAYEro
COCTOSIHMSI [0 TIpHYHHE YPEe3MEepHOro
OTHOCHTEJIbHOTO YKOPOYEHHS poTopa
MOTYT OBITh NPAKTHYECKH CHATHL.

3HAYUTEJbHO CJIOXKHEE YCTPaHUTDb
NOCJE/CTBHA HEPaBHOMEPHOrO OXJaK-
JeHus Bepxa M HH3a Kopmyca TypOu-
Hel. B mpouecce ocTtoiBaHWSI HH3 TYp-
OuHbl  ObICTpee OXJaXIaeTcs, ueM
BepX, BCJAEACTBHE IeJoro psiaa INpH-
yud. K HumM ortHocsitesi: 1) otrok
TelJla uepe3 Janel LHJAHHApPA H TPY-
6onpoBonbl oT6OpPOB Mapa; 2) orcra-
BaHHe H3OJSNWH HHXKHEH YacTH LH-
JIMHAPA BCJAEACTBHE €€ HEKaueCTBeH-
HOIO HMSTOTOBJEHHST M KpemJeHHS;
3) HaJIHuHe KOHBEKTHBHBLIX TOKOB BO3-
Jlyxa CHH3Yy BBeDX KaK CHapyXH, Tax
U BHYTPH LMJAHHAPA; 4) cKomJIeHHe
KOHJEHCATA B HHUKHHUX YyuacTKax IUu-
JUHIpA BCJIEICTBHE HEKaueCTBEHHOrO
IpeHaxa.

BBuay stux 06CTOATENBLCTB pas-
HOCTb TEeMIIepaTyp Bepxa U HH3a KOp-
nyca B HauGosiee XapaKTeDHOM MeCTe
(o6snacTe mnapoBNMyCKa) MOXeT [O-
CTHUb 3HAYMTENbHOH BEJHUHHEL.

Ha puc. 2-12 npuseness rpaguku
H3MEHEHHUS Pa3HOCTH TEMIepaTyp Bep-
Xa W HH3a UWIHHAPOB pPAa3JIHYHBIX
TypOHH npH octhiBaHuu. 'paduku no-
JIyUeHBl SKCIIEpUMEHTaJbHO IIPH HC-
MEITAHHH TYPOHH MOIIHOCTBIO OT 25
no 200 MBr [77]. Kak BugHO U3 noJy-
YeHHBIX KPHBBIX, MaKCHMaJbHBIH TEM-
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Puc. 2-12. MsMeHeHHe pa3HOCTH TeMIepaTyp
«BEPX—HH3» KOpNyca TYpOGHHBI NPH OCThIBa-
HHUH.

1 —= TypGuHa K-200-130 (Icn);: 2 — Typ6HuHa
K-200-130 (LIBA); 3 — typ6una BT-25-4; 4 — TypGH-
Ha BK-100-2; 5~ Typ6uua BIIT-50-3; 6 — TypOHuHa
BK-50-3; 7 — typ6una BK-100-6.

IIepaTypHBIAl NEPEKOC HMEET MECTO Y
typ6un  K-200-130. Ha rtypOunax
momHocThio 300 MBT ¢ wusomduuei
craporo Ttuma uepe3 10—15 u mocie
OCTAHOBA 3TOT MEpPEKOC MOXKeT [0-
ctuap 80—100°C B o6Jjactu mapo-
Binycka LB u 100—145°C B TOM xKe
mecre LIC]L. .

YBeauyeHHass 10 CPaBHEHHIO C
IIB[1 pasHOCTb TeMmmepaTyp <«Bepx —
HH3» LWJAHHAPA CpefHero JRaBJeHHs
oObsACHSETCA HaJauudeM B HeM 3HAUH-
TeJAbHOr0 KOJIMUecTBa MaTPyOKOB OT-
GopoB mapa, uepes KOTOpble HHTEH-
CHBHO OTBOAHMTCS Temjo. PasHocTth
TEMMepaTyp BepXa M HH3a LUUJIHHApA
BHI3LIBAET  TEMIepaTypHbl  H3THUb
kopryca. Kopmyc mporu6aercsi, IpH-
yeM cTpesia 1porufa HampasJeHa
BBEpX. BO3HUKHOBEHHE KOHBEKTHBHBIX
TOKOB BO3AyXa BHYTPH UHJAHHApPA
NPHBOAMT K OXJAKIACHHIO HHKHEH
YyacTH POTOpa, H POTOP TYypPOHHBI C He-
KOTOPBIM 3amas/biBAaHHEM TaKxke Ipo-
rubaeTcsl BBEPX.

[Tyckath TypOHHY NpH 3HAYHTE]Ib-
HoM mporube Kopiyca HeNlb3s, TakK
KaK 3TO BHI30BET 3aJe€BaHHsl pOTOpa
0 Tpe6HH paaMaJbHBIX YIJIOTHEHHI
nuadparM u GaHnaxked paGoumx Jio-
NATOK, a4 Takke B KOHIEBBHIX YIJIOT-
HEeHUSIX. OTH 3aleBaHHi OCOOEHHO

OMACHH, KOTrJa uMeeTcss NMpOrub po-.

TOpa, TakK KaK IpH IOBOpPOTE poTOpa
Ha 180° nporu6 poropa u cratopa Oy-
JeT CYMMHPOBATbC H HUX B3aHMHOE
cMeleHHe OyJaeT MaKCHMAaJbHBIM.

I1Iporu6 poTopa MOXKHO YCTDAaHHTD,
Bpalllasg ero BaJIONIOBOPOTHBIM YCTPOH-
CTBOM B rnpoliecce ocTbiBaHHA. UTo Ke
Kacaercs nporuba xopnyca, TO yMEHb-
LIEHHE €ero CBSI3aHO C ONpeleseHHbI-
MH TPYIHOCTSMH.

Haubosnee 3¢p@pekTuBHHIM Mepo-
NpUsiTHEM, MO3BOJSIOMUM YMEHBIIHTD
pasHOCTb TeMIepaTyp Bepxa H HH3a
UHIHHAPOB, ABJSETCS IPUMEHEHHe H30-
JSIUHU, HAHOCHMON MeTONOM Hamkljile-
Husl. DTOT METOH HamleJ LINPOKOe
pacupocTpaHeHHe Ha  3JEKTPOCTaH-
UMSX ¥ [0 CYUIECTBY CHAJ npobJiaemy
TEeMIIEPATYPHOTO TIepeKoca <«Bepx —
HH3». B Hacrosiiiee BpeMs Ha TypOH-
HaX, HMEIOL[UX TEeNJOBYIO H3OJSAIHIO,
BHIMOJHEHHYI0 TOROOHBIM  00pasom,
OTpaHWUEHHH 10 NyCKy H3-3a TeMIle-
paTypHOro nepekoca He CYIIECTBYeT.
dtomy cnocoGCcTBYeT TakkKe TOABOJ
ropsiuero napa X IepeJHHM KOHIEBBIM
ymnornenusim LIBJL u LICIL.

UckaoueHne MOTYT COCTaBHTb He-
KoTopble ocobble ciayuaH, KaK Hampu-
Mep, MONaJaHue B DHJAWHIAD BOIBL MJIH
BJIaXXHOro napa. B sToM caywae pas-
HOCTb MEXAY BEDXOM M HH30M KOp-
nyca MOXET JNOCTHYb HeJOMyCTHMOH
BesnyuHbl, OTNBIT 3IKCIJIyaTalMH II0-
Ka3ajl TaKkKe, UTO NPHYHHOH NOfABIeE-
HHSI 3HAYUTENLHOH DPAa3HOCTH TeMIle-
paTyp <«BepX — HHU3» MOXKET SBHTHCSH
paHHee OTKpHITHe JpeHa)ei He-
OCTHIBINUX LWIMHIPOB, TepenycKHBIX
Tpy6, 0TGOPOB M T. I. BBIO yCTaHOB-
JEHO, UTO JpeHaxH 1ueaecoobpasHo
OTKPHIBATH HENOCPEACTBEHHO Tepen
YCKOM WJH Nocae AJHTeIbHOro ocTa-
HOBa, KOria TeMmIepaTrypa LHJIHHAPOB
B 30HEe TAapOBHYCKa CTaHeT HHXKe
150°C. Brimosivenune 3TOH peKOMeHIA-
ouM  OpefycMaTpuBaercsi JAeHCTBYIO-
UIMMHY 3aBOJACKHMH HHCTPYKUHUSIMH.

OnHoll H3 NOPHUYMH 3aTPyJHEHHH,
BCTPEYAIOUIUXCA TIPH MycKe OJIOYHBIX
TypOUH, SIBJISETCS TO, 4TO KOTeJIbHbIE
arperaTsl  OCTBHIBAIOT  3HAYHTEJIHHO
ObicTpee TYpOUH BBLICOKOTO HaBJIEHHS,
BCJENCTBHE Yero K MOMEHTY IycKa
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MeocThIBIIEH TYpOHHEI TeMIeparypa
Napa MOXKeT OKasaThCsl CYLIECTBEHHO
MHZKe HarpeTthix gacreil TypOunsl. [lpu
TAKOM II0JIOXKEHHH TMyCcK GyAeT Cconpo-
BOXKAATbCS DacxoJiakUBaHUEM TypO6O-
arperata ¢ HeJONYCTHMBIMH CKOpO-
CTSIMH TNOHMMKEHHS TeMIlepaTypel Me-
Tajja, He TOBOPS yXKe O TOM, 4YTO
OXJaxJeHHe TYpOHHBL C TOCJAEAYIO-
HIMM TIpOTPEeBOM ee YIJIHHSET BpeMS
IycKa ¥ yBeJHUYHBAET pacXoj Temia
Ha TYCK.

ITomaua xoJsoxHOro mapa B rops-
uyio TYpOHHY BBI3BIBA€T, KPOME TOTO,
3HAYHTE/IbHOE OTHOCHTENBHOE YKOpO-
4YEeHHEe pPOTOpPa, YTO MOXeT SBRHTbCA
[IPENsITCTBHEeM [JSl NMPOJOJKEHHA Ty-
cka. JlomonHuTenbHOE yKOpoueHue
poTopa IpHM MyCKax U3 TOpSuero co-
CTOSIHUSL MOXKET BBI3BATH Iiofauya Xo-
JIOAHOTO THapa Ha TNepelHHe YIJOTHE-
uug UBJ u LLCII.

Oco6eHHO OLICTPO OCTHIBAIOT IpH-
MOTOYHbBIe KOT/bl, He HMeIoInHe 3a-
NOJTHEHHOr0 Bomofi GapabaHa, KOTo-
pBIl B Ipouecce OCTHIBAHHS BbINOJHSA-
eT poJib akkymyJsdrtopa temna. Tak,
mpsimoTouHblll KoTten [IK-47, pab6o-
ralomuid B OJoke ¢ TypOHHOH
K-200-130, mosHOCTBIO OCTHIBAeT 3a
6—9 u (3a BpeMS TOJHOrO OCTHIBAHUSA
IPUHHMaeTcsl MEePHOL, B TeueHHe KO-
TOPOTO B HCIIAPUTEJBHONR 4YacTH Hcue-
3aer H30BITOUHOE naBJjeHHe). 3a 3TO
XKe BpeMs B GapabaHHBIX KOT/J1aX TH-
nos TI1-90, TII-92, TI'M-94, pabo-
taouux B OJ0Ke ¢ TypO6uHaMH
K-150-130, coxpausitorcsi mapaMerphl:
naBjeHne B Oapabane —4.9 Mlla
(60 krc/cm?), rtemmeparypa mnapa —
350°C.

K a3romy BpeMmeHH Ttemneparypa
LIBJI typ6un B ofJacTH napoBlnycka
coxpausietcsi Ha ypoBHe 460—480°C.
Takum o6Gpasom, GJyoxku ¢ GapabaH-
HBIMM KOTaaMH ofBaafator GoJsee Gaa-
FONPHATHBIMH  BO3MOXKHOCTAAMH  AJIst
NyCKa H3 TOpsSYero COCTOSIHHS, 4YeM
6/10KM C [OPSAMOTOYHBIMH KOTJAMH,
TaK KakK TeMIepaTypHOe COCTOsiHHE
3THX KOTJ0arperaToB M HapaMeTrphl
mapa B HuX OJiMHXKe COOTBETCTBYIOT
TEMIEepaTypHOMY COCTOSIHHIO TycKae-
MO# TypOHHBI.
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OCHOBHBIM yCJIOBHEM KauecTBeH-
HOro mycka OJIOKA H3 TOpPSIUEro Co-
cTofHus siBasercsi tpebosaHue [1TD,
cornacHo KOTOpPOMY TeMIepartypa mna-
pa, nocrynamwiero B typ6uHy, LOMK-
Ha He Merxee ueM Ha 50°C mpeBnlaThH
TeMIlepaTypy HauboJsiee ropsivefi ua-
CTH TypOHHBl (He IIpeBbILIAsi, pasy-
MeeTcd,  HayaJbHON  TeMIepaTyphk
nukia). C yyerom atoro TpeGOBaHHA
u OBlIH pa3paboraHbl MeTOABL MycKa
6JI0KOB M3 Ppas3/HYHBIX TEMJIOBHIX CO-
CTOSHHH. TH METOIBl peryiaMeHTHpY-
IOT BpeMsi H IIOPSIACK DPOBeAeHHs
IIYCKOBBIX Olepalldfi, a TakXke CKO-
pOCTb H3MeHeHHs IlapaMeTpoB [apa,
4HCcaa 0GOPOTOB H HAUPY3KH TYPOHHEL
IlauTenpHOCTD U XapakTep onepauui
onpemessiloOTC B OCHOBHOM MOLIHO-
cThio 06JI0Ka, HayaJbHBIMH HapaMer-
paMH napa M THIaMH KOTJOarperatos
H TYpOUH.

C HauGoJMbIIMMH  TPYXHOCTAMH
IPUXOAHUTCH CTAJKUBATBCS MpH TyC-
Kax OGJIOKOB M3 FOpsAuero COCTOSHHS,
HMEIOWHUX IpPSIMOTOYHbIE KOTJBl Ha
CBEPXKpHTHYECKHE [apaMeTphl napa.
Y 5THX G6JIOKOB MNapONpPOBOIBI, 3a-
NBMXKKH W APYTHE 3JEMEHThl HMEIOT
MOBLILIEHHYIO TOJILUMHY CTEHOK IO
CPaBHEHHUIO ¢ 6JIOKAMH NOKPUTHYECKO-
rO NaBJEHHS, YTO TpeNbABJIHET OCO-
6rle TpeGoOBaHUS K pEXHMY Harpesa
H OXJaXKIeHHs 3THX 2JIeMeHTOB. Kpo-
Me Toro, OGoJbliasg MeTaadJOeMKOCTE
TypOHHB U €€ OTIEJbHBIX Y3JI0B Ipel-
onpesesasieT MEAJEHHBII TeMII OCTbi-
BaHHA, YTO TIPUBOAUT K OOJBLUIOMY
HECOOTBCTCTBHIO MEXIY TeMIepaTy-
paMH mapa ¥ TOpSIYHX Y3J10B TYpOH-
Hol. [To maHHBIM HCOILITAHUHA B TeUcHHE
1 u npocross UPAMOTOYHOTO KOTJA
6.10xka 300 MBt Ttemneparypa mnapa
Ha BBIXOME N3 KOTJIa CHHIKAETCA C
560 no 360°C. a nmaBnenue c 23,5 no
9,81 MIla (or 240 mo 100 krc/cm?).
B ¢BSI3H C 3THM [YCK KOTJia Ha rops-
yHe MaponpoBOALl mocie 2—21/p ua-
COBOrO TIPOCTOSl yKe 3aTpPyAHEH H
BO3HHKAaeT HeOOXOAMMOCTh HNalibHed-
IIEr0 pacXo/iarKHBAHHS KOTJa, Napo-
IPOBOXOB M y3Ja BCTPOEHHBIX cena-
paTopoB IJsl TIOATOTOBKH K IHOCJe-
LYIOLIEMY MYCKY.
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Puc. 2-13. I'padukn nyckos Gaoka K-300-240
H3 Da3JHYHHIX TEIJIOBBIX COCTOSTHH.

a —noche mpocrogs 6—8 4w; 6 -— nocae

MpocToa
2436 u.

B o3TOM oOTHOmEHMH HauMeHee
CJIOKHBIMH  SIBJSIOTCSL IIYCKH TOCHe
HenmpojoxureasHoro npocros {(0,5—
1,5 4) u myckKu mocje OCTaHOBa Ha
60—72 y. B nepBoM cJaydae TycK
MOXHO IIPOBOAHTL 0€3 OrpaHHuYeHHI,
{10 NPAMOTOYHOMY DEXHMY, CTPEMACH
KaKk MOXHO OBICTpee BBIBECTH KOTeN
Ha TMOJIHBIe NapaMeTpel Tapa, KOTO-
pble OyAyT COOTBETCTBOBATH TEpMHYe-
CKOMY COCTOSIHHUIO TYpOHHBI H ee
y3j0B. Bo BTOpOM ciyuae ycCJIOBHS
nycka 6Jyuxe nNpuOIMKAOTCI K OYCKY
H3 XOJOoxHOro cocrosinusi. K aromy
BpeMeHH IapoIpOBOAB OCTPOro mapa
JIOCTAaTOYHO OCTHIBAIOT, W HE MPHXO-
JMTCA omacaTbCcsl NPH IIyCKe HX pes-
Koro oxJaxpaeHus. Ha puc. 2-13 npu-
BoasATcs rpaduku nycka 6J0Ka CBepX-
KPDHTHYECKHX NapaMeTpoB H3 pasyuy-
HBIX TEIJIOBHIX COCTOSIHHH.

Paspa6GoTtka pexumoB mycka 6Jio-
KOB M3 HEOCTBIBLIETO  COCTOSTHHSA
IONMXKHA TPOH3BOAHTHCA CIERHAJIbHEI-
MH OpraHM3alHsIMH, CIIOCOGHBIMH IIPO-
BECTH TIIaTeJbHOE HCCAENOBAHHE TEp-
MHYECKOI'0 COCTOSIHHSI OTHeJbHHIX Ya3-
JIOB TYPOGHHBEI, MapONPOBOAOB, Iapo-
3aIllOPHLIX OPraHOB H CaMOTO KOTJIO-
arperata B Ipolecce IYyCKOB. DTH XKe
OpraHuM3allid BBIKAOT rpadHKu-3aaa-
HHSt Ha HNycK arperarta H3 pasJHYHBIX
TEIJIOBbIX COCTOSHUH.

Ha ' ocHoBanuu HaubGoJjiee TNOJHBIX
UCHbiTaHUH pa3pabaThiBAlOTCH HOMO-
rpaMMbl IIycKa IpH JIOGOM BpeMeHH
npocrost (puc. 2-14). B sroit HOMO-
rpaMMe BpeMst IYCKa K3 PasIMYHOIO
TEIJIOBOTO COCTOSIHHSI pacCcMaTpHBaer-
cAd Kak (QyHKUUS TeMIlepaTypsl Me-
ranna LIBJl. 3nxecy ke npuBeIeHb!
napameTpsl Iapa, ¢ KOTOPHIX HauyH-
Haercsl yCK (TOJYOK POTOpA TMapoMm).
Kaxk BuaHo u3 rpaduka, myck 6/0Ka
npu  temneparype IIBJl  cBhime
450°C HnyeM BO BpPEMEHH He OrpaHmu-
YHBaeTCs.

2-8. MEPOTIPUSITHA NO YCKOPEHUIO
NMYCKA TYPBHH BBICOKOI'O JABIJIE-
HHusl

YBeJiHUeHHe BpeMeHH HyCKa MOIl-
HbBIX TypOHMH BBICOKOTO  [aBJIEHUS
NPHBEJO K H3BECTHLIM TPYILHOCTAM B
HX 3Kchayarauud. B cBaAsW ¢ atum
cpasy e Iocje HauaJia CepUHHOro
NPOM3BOACTBA 3THUX arperaToB CTajdu

paspabaTbiBaTbCsl  MEpPOIPHATHS TIO
YCKODEHHIO HX IyCKa,
Hau6onee s¢pdextuBHbIM MepoO-

HPUSITHEM TaKOro poja fBjasiercs 060-
rpes «hJaHUER YW WIIHIEK LUHJIHHAPOB
BBLICOKOTO H CpPEIHEero HaBJeHHsl Typ-
OuH.

Kak 6wl10 ykasano B § 2-1, ocHos-
HEIM  MOMEHTOM,  YBEJTHUMBAIOUIUM
BpeMsi TIyCKa, SIBJSIeTCS IOSIBJIEHHE
IIPH Harpy>KeHHH TYPOHHBI 3HAUUTENb-
HOH pa3HOCTH TEMIepaTyp O UIHDHHE
¢yaHLeB,  a TakKkKe BO3HHKHOBEHHE
60JIbIIOTO OTHOCHTEJLHOIC YAJUHEHHS
poropa. M TO M apyroe sBasercs
CJIENCTBHEM HEPaBHOMEPHOCTH MpoO-
rpeBa OTHENbHBIX y3J0B Typ6oarpera-
Ta NpH NycKe.
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Puc. 2-14. HomorpamMma nycka typ6uem K-200-130.

I, I, 11l — Buinepkka mnpu 500, 1300 u 2200 o6/Mux;
HOWl CHMCTeMB! ¢ NYCKOPe3epBHOrG Hacoca Ha TJaBHBIf:

1V — Bninepxxa npu 2300 06/MHH AJs NepeBoja Macid-
V —pBoinepxka npu 3000 o6/MHH a5 mnporpesa u

CHEXpOHH3anuH; VI —bBoinmepkka 1npu 20 MBr aas nporpesa; VI/ — Buiepxka npu 35 MBr IJIA nporpesa

W 1epesBoja KOPNyca KoOTJla Ha INPAMOTOUHBLI DeXXHM;

VIII —Brigepkka nJs DOAKMIONEHHS BTOPOrO KOPHyca

KoTna; IX — Beimepxka npm 126—130 MBT aas nporpeea TpeTbero PETYJHDYIOILer0 KJanaHa M NepenycKHOH

TpyGbl K HEMY.

Hononuurenbusii o6orpes ¢aan-
IEBBIX COENHHEHHH CHapYKH IO3BOJIS -
€T DEe3KO COKPaTHThb Pa3HOCTb TeMIle-
patyp no mupuHe QJaHUEB, MeXIY
CTEHKOH W (JIaHUEM, YMEHBUIHTb OT-
HOCHTENbHOE yAJnHeHHe poropa LIBI
U yCKODHUTb IIyck TypOuubl. Urto Kaca-
ercsl oborpesa c¢uanues LICH, 10 B
psAle KOHCTPYKNHH, TAe KOpOyc M-
JIHHJPa OKa3bIBaeTci MeHee MacCHB-
HBIM, uyeM poTop, oborpes duiaHleB
MOXKET YBEJHYHTb OTHOCHTEJbHOE CO-
kpautenue poropa LICI. Oxnako Tta-
KO€ COKpallleHHE HEeBEJHKO H HMeeT
MECTO He Ha Bcex TypOHHAX, B TO
BpeMs Kak BHeWIHH# o6orpes duaH-
IeB II03BOJIAET CYUIECTBEHHO YyMEHb-
IIHTL PAa3HOCTb TeMIepaTyp N0 IIH-
pune ¢aanues LIC/, kotopas B psze
Cy4aeB MOXKET HOCTUTHYThH BEJHUHHBL
nopsazke 160—200°C.

IIpumenenue o6orpeBa duiaHUEBHIX
COEeIMHEHHNH BbI3bIBaeT HEO6XOMUMOCTb
JOTOJHHTENLHOTO 06orpeBa IINHUJEK,
4TOOB H30€XKaTh 3HAUUTEJNBHON pas-
HULOBL B TeMmneparypax ¢JaHna H
INNHJAbKY. JIONOJHUTENbHEIH O0OrpeB
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¢dJaHLeB W MNUJIEK MOXKET 6LITH Mpo-
H3BeJleH KaK [apoM, Tak H ¢ IO-
MOHIbIO 3JEKTPUYECKHX oborpenare-
aeit. Tlocnennnit merox He Hames
pacnpocTpaHeHHsi, W B HacTosilee
BpeMsi Ha Typ6HHAX OTEYECTBEHHOTO
TMPOM3BOACTBA TIPUMEHSIETCH  TOJbLKO
naposoii o6orpeB. OGorpes ocyiue-
CTBJISIETCS C NOMOIIbI0O KOPOGOB, TPH-
BapeHHHIX K HapyXHOH IIOBEPXHOCTH
¢y1aHIeB, MO KOTOPBIM IBHXKETCH TIpe-
romui nap. Ilonsox mapa &k wnuib-
KaM Ha typ6uHax JIM3 npouseonur-
csl yepes yrayGjeHHe B IJIOCKOCTH TO-
PH3OHTAJbHOTO paszbeMa (GJiaHIEs.

Ha rtyp6unax XTI'3 u TM3 npu-
MEHSIETCS] HECKOJIbKO HHAfl cxeMa 06o-
rpeBa. 3Jecb WINUIbKH NPOrpeBaloTCs
He CHapyXH, a H3HYTpH, NyTeM IO-
Jaud napa yepe3 IeHTpPaJbHble CBep-
JEeHHsI, Kak 3TO II0Ka3aHo Ha
puc. 2-15.

W Tor um npyrofi, MeToAnl HMEWT psl
NPEUMYILECTB H Henoclra'rxoa. OGorpes mnu-
JIEK CHapyXH IDPHBOAHT K OLHOBPEMEHHOMY
MecTHOMY o6orpeBy ¢unanues, duTO Gaaro-
TIPHATHO CKa3blBaeTcsd HA PACHpeReeHHH TeM-
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Puc. 2-15. ¥YcrpoiictBo zas oGorpesa ¢uan-
nes u wnunek LB typ6us YTM3.
{ — dnanusl Kopnyca; 2 — MITHABKA: J — KOJMNAUYKO-

Baa rafika; 4 —Kopofa Ias napoeoro o6orpcsa
$aaHueB.

fepaTyp moO IIHpHHe ¢uIaHIla M yMeHbLIaer
OTHOCHTeJbHOE yajuHeHHe portopa LB
-C npyro#i CTOpOHBI, NPHMEHEHHEe HAPYIKHOTO
oforpesa LITHJEK, KOTJa LIMHAbBKH BBEPHYTH
B HI)KHIOIO TIOJOBHHY (uiaHIA, UNPUBOLHT
K TIOSIBJEHHIO Da3HOCTH TEMIEpaTyp BepxHe-
TO M HHUXHero ¢JaHLeB, BBHI3BIBAIOLIEH TeMIo-
BOH TupOTHO KOpmyca TypOMHBI H COOTBETCT-
ByIOIllee yMeHBUIEHHe HHIKHHX paJHajbHBIX
3330pOB.

Ilpu nporpese INHABKYM M3HYTPH PA3HOCTh
TeMIepaTyp MeXIZy BepXHHM H  HUKHHM
<{J/aHIleM OTCYTCTBYeT, HO TIPH 3TOM YMeHb-
maetca 3¢pdekTuBHOCT, InporpeBa (duaHina
1 nosiBAseTcsl HeoO6XomMMOCTh B GoJee Tila-
TeJBHOM PeryJHpOBaHMH TOJauH mnapa Ha 060-
TpeB INMHJAEK BO H36ekKaHHe CHJIBHOrO Tepe-
rpesa MX IO CPaBHEHHIO ¢ (DJIaHIAMH.

TlpoBenenne 3KcmepHMEHTAJbHBHIX NYCKOB
C o6orpeBoM (hJIaHIEBOro COeJUHEHHS BLIBH-
JIO P HEAOCTATKOB 3TOH cHCcTeMbl, paboTalo-
ulell Ha CBEXKEM Mape.

ITomaua cBeXero mapa naxe NpH caMolt
TINATENBHON DEryJAMPOBKE HOPHBOJAHT K TEMJIO-
BOMY yIapy Ha BHeIUHeH noBepxHOCTH (uman-
1la ¥ TpPOrpeBy €ro ¢ HeLONYCTHMO BBICOKHMH
ckopoctaMu. Kpome Toro, BBHAY HepaBHO-
MEPHOCTH IpPOTpPeBa KOpNyca M3HYTPH N0 JAJH-
e ¢daanna HaGAOLAeTCA 3HAYNTELHBIA TeM-

nepaTypueii nepekoc. Ecam B o6nacrm pery-
JUPYIOIle CTYNeHH IO IUHpHHe GJaanua co-
XPaHAETCs NOJIOXKHTEJbHAA PAa3HOCTb TeMIe-
paryp (TemnepaTypa BHYTDEHHeH NOBEPXHO-
CTH Bblllle TEMIEPATYphHl HapyXHOH), TO
B MecTax, IJI0X0 06OrpeBaeMblX M3HYTDH, Ha-
npuMep B O0GIacTH INepPefHET0 KOHIEBOTO
YOJMIOTHEHHS, HMeeT MeCTO 3HauHTeJbHas 06-
paTHasi Da3HOCTb TEMMeparyp, NOCTHramomas
100—110°C. Tlo asrofi Xe NpUUHHE DPe3KO Me-
HSIeTCH  TeMIepaTypHas pPas3HOCTb MEXIY
GJaHUeM H IWNMJABKON N0 [JIMHE KOpnyca.
Ha yuacrkaX, HeLOCTaTOYHO oOGorpesaeMblx
U3HYTDPH, TeMIIEpaTypa IUMHJILKH MOXKeT Inpe-
BLICHTb TeMIepaTypy ¢aaHna, 4YTO MOXKeET
NPUBECTH K OCAa0JeHHIO 3aTSKKH IINHJeK
U TpONapHBaHHIO TOPDH3OHTAJbHOTO padbeMa.

B wmacrosimlee BpeMsi pa3paboTaHbl MeTO-
Ibl PEKOHCTPYKLUHHM cXeMbl oforpeBa ¢JaHue-
BOoro coennucHus. [Ipexae Bcero 8To Kacaet-
¢ cnoco6a nojgayy rpeollero napa.

BMecto apOCCeNHPOBAHHOTO CBEXKEro na-
pa TnpeasaraeTcss TOJaBaTb Nap H3 KaMephl
peryJaupymwolieli CTYIeHH HJIM H3 NPOCTPAHCT-
Ba MeXIy BHYTDEHHWM H BHEIUHHM Koplyca-
mu HIBJI. Takoe pelueHue BOMpOCa HCKJIOYA-
eT TOMBJEHHEe TENJIOBBIX YIapoB, yMeHbIIaeT
TeMIepaTypublil Tnepekoc mno AnauHe daaHua,
yCTpaHseT BO3MOXKHOCTb Ileperpesa (iaHua
una wnuaska. ‘Kpome Toro, Takas cucTeMa
o6nafaeT CBOIICTBOM CaMOPETYJHPOBAHHUA: TIO
Mepe YyBeJHYEHHS HArpy3kH TeMmnepartypa
Tpelollero napa H €ro pacXoi aBTOMaTHUECKH
VBEJNHYHBAIOTCS, YTO HAXOLUTCH B IOJHOM
coOTBeTCTBHH ¢ pexumom oGorpesa. Tlpu xo-
poLIO OTPEryJHpOBAHHON CHCTEMe MOAAYH Ma-
pa Ha O060OTpEB OTAENbLHBIX Y3JI0B JeHCTBUS
repconaja MOTyT OBITb OrpaHHYeHBl JHUIb
BKJIIOUEHMEM M OTKJIOUeHHEM o6orpesa.

Jlaa yMeHubllleHHS TeMnepaTypHBIX mnepe-
KOCOB DeKOMeHIyeTcsi NOC/e10BaTe]bHOE coe-
TMHeHHe KaHajoB oforpesa duaHlleB M IIMH-
71ex, yTo6bl YYacTKH, Haxojsmuecs B cnaabo
oGorpesaeMoii 3oHe, oGorpesaanch GoJee Xo-
JoTHBM Tapom. B Typ6uHax ¢ mpommeperpe-
BOM TIPH Haauuuu oborpeBa (JaaHues W WIMNH-
nex LICI nmap ams oGorpesa STHX Y3J0B De-
KoMeHIyeTcsi GpaTb H3 JIMHHH TIpOMMeperpe-
Ba, uToOH oGorpeB (GJaHUEBOTO COE/JNHEHUS
KaK H3HYTPH, TaK H CHapYXH MPOU3IBOLHICHA
napoM oxaxofi TeMnepaTyphl.

[lpu Xopowo OTpPeryJHpOBaHHOI
cucTeMe oforpeBa (hyaHIEBOro COENH-
HEeHHs] W HaJMYHH HOCTATOYHOIO OIbI-
Ta ee 3KCIJAyaTaluud BpeMs TycKa
TYpGHHBI U3 PA3JIHUHBIX TEIJIOBLIX CO-
CTOSIHMH 3a CueT BKJIIOUeHHs oborpe-
Ba MOMKeT OBITh CYLIECTBEHHO COKpa-
medo. Kpome TOro, HeCMOTPSA Ha BHI-
COKYI0O CKODPOCTb NpOrpeBa H MyCKa
TypGHHBE, PAa3HOCTb TEMIIEpPATyp IO
mupuHe (QuiaHueB npH HX oborpese
CYLIECTBEHHO yMeHbIIAGTCHA,  4TO
IIPAKTUYECKH MCKJIOMaeT KOpoOJjeHHe
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Puc. 2-16. Tpadux pacnpegeneHus Temnepa-
Typ 0O IIHpHHe (Janua npu oborpepe ¢uau-
EeBOTr0 COeAMHEHHA.

a — Ges oforpeea; 6 — ¢ OGGOIrpeBOM.

taanLes B Teuellie NJIHTENLHOTO CPO-
Ka cayxO0bl typboarperara.

Ha puc. 2-16 npuBoasitcs rpaduxu
pacrnpejegscHus TeMreparyphul IO IH-
puHe (aanua npu nmyckax ¢ oforpe-
BOM H 6¢3 o6orpeBa B 3aCHCHMOCTH
oT BpeMen [55].

IIpu ucnoss3oBanHH cUcTem I1apo-
BOoro oforpesa (aHUEBBIX COeiHE-
HHA HeoOxoauMo cob6JalogaTe Cie-
Ayiomye peKOMEeHAalHH MO 3KCIIya-
Tallix 3TOro ycrpoiicTBa:

a) JonyctHMasi pPasHOCTb TeMIle-
patyp o miHpHHe ¢JiaHIa He TOJXK-
Ha mpesbimath 50°C;

6) pa3uoCTh TeMIepaTyp MexKay
dbraHIeM W IITHJABKOH AONycKaeTcs
He Goabie 20°C;

B) BKJI0OueHue oborpesa diaHue-
BOTO COENMHCHHUSI [OJKHO IPOU3BO-
LUTbCS INIPH OTHOCHTENbHOM YAJMHHe-
HUH pDOTOpa BBICOKOIO [aBJIEHHS He
menee 1,0 mMm. Bxuawouenue oGorpera
NPH MEHBINHX 3HAYEHHSIX OTHOCHTEJb-
HOTO YAJIMHEHHS POTOpA HEJONYCTHUMO,
MOCKOJIBKY 3TO MOXKET I[PHBECTH K
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YMEHBUIEHHIO BXOJHBIX 3a30p0B B
NPOTOYHOH 4acTH TYPOGHMHBL H ax-
CHaJIbHBIM 3aJeBaHUSIM JIHUCKOB POTO-
pa o anadparmsi.

Hau6onee COBpeMeHHbIM crnoco6om
YCKOpeHusl IIycKa MOIIHBIX Typ6oar-
peraroB sBJseTCA NPHUMEHeHHe ynpas-
JSIONINX MallMH H aBTOMAaTOB ITyCKa.

IIpn pyuHom ynpasieHuu, maxe
[Py HaJuyHu 60JbLIIOro OmbITa pabo-
Thl, OOCJYXHBAIOIHHA INepCOHAJ He B
COCTOSIHHH o0ecneudThb NyCK TYpOHHLI
¢ MaKCHMaJIbHO HONYCTUMBLIMH pasHo-
CTAMH TeMIepaTtyp M CKOPOCTSIMHU
nporpesa. O6BIYHO U3 ONAceHHs mpe-
B30HTH HONyCTHMbIE HApaMeTpnl my-
CKa TpOrpeB BeAeTCs] B 3aMeldJeHHOM
TeMIle, YTO, BIpPOYEM, He HCKJIOHaer
B OTHAeJibHbIe MOMEHTHl BpeMeHH IMpe-
BBILIEHUS]  JONYCTHMBIX  CKOpPOCTeH
nporpesa.

[lpn aBTOMaTHuUeckoM MycKe Bce
MYCKOBBIE OlNlepalluy yaaeTcs ocyllecT-
BUTh C MAaKCHMaJbHO HONYCTHMBIMH
CKOpDOCTSIMH TIDOTpeBAa M HarpyXeHHs,
4TO, €CTeCTBEHHO, COKpallaeT BpeMs
nycKa.

YerpoiicTBa st NIPpOrpaMMHpPOBAH-
ioro mnycka rtypboarperata BXOIAT
COCTaBHO YACTbLIO B CXEMY COBpeMeH-
HBIX 1IHGOPMAUHOHHBIX H yNpaB/sio-
IHHX BBRUHCAHTEJABHBLIX MAIUHH THH&
«Komnuexe», «M-7» u np. Bee st
Maliullpl BecbMa J0POTM H HejocTa-
TOYHO OTpaBOoTaHLl, BCJAEACTBHE Uero
KakK B OTeuecTBeHilON NpaKTHKe, TakK H
3a pybexoM HIMPOKOe pacnpocTpane-
HYe MOJIyyaloT BCEBO3MOXKHbIE aBTOMA-
Tl [yCKa, BLIIOJHAKOLIME BecbMa
OrpaHHyYeHHYI0 3ajayy: nyck Typoo-
arperata no 3apaHee 3a7aBHOH Mpo-
rpaMmue.

[Tporpamma
B cebs:

1) nporpes napompoBOAOB, mepe-
NYCKHBIX TPYyO H Kj1alaHOB aBTOMAaTH-
4ecKOro 3aTBOpa;

2) TosuOX poropa TypOHUHBI napom
U BhUIEPKKA T1a ONpPeleJeHNbX UHCTaX
0o60poTOB;

3) pa3BopoT 10 HOMHHAJNbLHOTO:
yucja 060pOTOB € BHIMOJHEIIHEM YCI0-
BHil OBICTPOTrO NMPOXOKACHUSA KPHTHYE-
CKHX 30H;

IycKa BKJKUAET



4) CHHXDOHH3ALHIO H BKJIOUYEHHE
TeHepaTopa B CeTh;

5) noabem HArpy3KH MO 3adaHHOMH
nporpaMmme.

B npoilecce mpoBesieHus BCeX Ofe-
pauufi TPOHMIBOMMTCS HeNpephIBHBIA
KOHTpPOJIb 3a TeMIlepaTypod mnapa H
MeTajasJa B psille TOUeK. DTH JaHHHe
06pabaTHBAIOTCST  CUETHO-PEUIAIONINM
VCTPOMCTBOM aBTOMAaTa, KOTOPOE CPaB-
HHBaeT NOJIYUeHHble PE3YyJbTaThl C Be-
JUYHHAMH, 32aJ0KEHHBIMH B HaMSITH
MamuHB. TakumMu BeJIHUMHAMH §BJG-
I0TCA JONYCTHMble DA3HOCTIH TeMIepa-
TYP M CKODOCTH NOBBIILIEHHS] TEMIEPA-
typn. s onpenenenns mnocaemHeR
BeJIMUHHBl CUETHO-pelawuee ycrpoi-
CTBO HMeeT nUGGepeHIHPYIOWUNA 3Je-
MEHT, BBHIUHCJASIOIHUA NPOH3BOIHYIO
H3MeHEeHUS TEMIEepPaTYphl IO BPEMEHHU.

ABTOMAT MOXKeET NycKaTb TYpOHHY
He TOJbKO H3 XOJOIHOTO, HO Il H3 JIO-
6oro ropsivero cocrosiins. s 3toro
B NaMATH MallHHBl HMeeTcs HeoO0X0TH-
MBlii HaGop IporpaMmm.

CucreMbl aBTOMATH3aUUH ITYCKO-
BBIX ONepauuil, XaKk IIpPaBHUIO, BLINOJ-
HAIOTCS KO NPOCTOfl CXeMe ¢ HCHOAb30-
BaHWEM CTAHAaPTHHIX TENJIOH3MEepH-
TeJAbHBIX TPHGOPOB B KauyecTBe Nep-
BHYHBIX JaTunkos. dy6aHpoBanue 1e-
mefl ¥ JAaTYMKOB He IpelycMaTpHBa-
erc. B cryuae BBIXOTA M3 CTpPOd O1-
HOTO WJIH HECKOJLKHX 3JIEMEHTOB CH-
CcTEMBl  BBIOJIIEHHE  TOCJeTYIOHIUX
onepauuil Mo MVcKy 3a7epKUBAeTCs H
Ha TabJgo BBIZAETCS CBETOBOH CHIHAJ.
B stomM cayyae MOXKHO HepeHTH Ha
py4HOe ympaBieHHe PSANOM ONepauuit
C NMOCJAeNYIOUUM NOAKIIUeHHeM aBTO-
Marta, B ciyuae HeoBXOMMMOCTH MOXK-
HO TIOJIHOCTBIO MepelTH 1ia PYYHOe JH-
CTaHUHOHHOE yIpaBJeHe.

flpumenenne aBTOMATHKH MYCK:
TAKXe He HUCK/I0YaeT AeHCTBIS 3aUlUT
typ6oarperata. OnmitT 3KcmIyaTanud
MOKa3BIBAET, UTO NPHMEHEeHHe CHCTeM
@BTOMATHUECKOr0 IycKa COKpaliaeT
Ha 20—25% BpeMs ImyCKOBEIX Omepa-
uui.

Hns typ6un Hebnouuoro tuma, pa-
Goralomux oT ofbuiei mapoBoi Maru-
cTpany, 3¢ (PeKTUBHBIM MEpPONPUSATHEM
0 YCKOPEHHMIO NYyCKa fABJAsAETCA TNYCK

110 6J0YHOMY NPHHUUNY Ha CKOAb3S-
IU¥X HadaJbHBIX IlapaMeTpax mapa.
Jas ocyniecTBaeHHsl TaKOTO MycKa He-
o6xonumMo, 4YTOOBLI IVIABHBIE HapoOIpO-
BOJI COCTOSJI M3 ABYX HHTOK, M3 KOTO-
pBIX Kaxaas umena OBl cOeJIHHEHHE €O
BCEMH KOTJIaMH # TypGuHaMH. [Iyrem
ofecmapuBaHHs OJHOH U3 HHTOK H
MNOJKJIIOUEHHs] K HeH NyCcKaloIHXcH
TYPOHHBI #1 KOTZIA MOXHO OCYHIECTBHTD
pasBopor Typboarperata Ha CKOJb3-
myx napamerpax napa. g obecne-
YgeHusa cOpoca H3JMLIKOB Napa B KOH-
JeHcaTop ycTaHaBJaHBaercs cOpocHas
Marucrpanb ¢ OXJaauTeseM mnapa.
IToasox nmapa K 3XexkTopaM H Ha KOH-
IeBble YINIOTHEHHS! OCYINEeCTB/IseTCa OT
COCEJHHX arperaTos.

2-9. OCTAHOB TYPBHHbI

B npaxtuxe skcnayatauui Typ6o-
arperaToB BCTpeyaroTcs ABa crocoba
GCTAaHOBA: a) HOPMAaJbHHI OCTaHOB;
6) aBapHiHBIH OCTAHOE.

Hopmaabuoti ocraHos 1poH3BO-
JHTCS B NJIAaHOBOM NOpsIAKE C IIpOBe-
JeHHeM BCEX MNO/JIOTOBHTEIbULIX pa-
60T ¥ ¢ cobaiofeiiueM BCeX HHCTPYK-
U 0 HOPMAJbIOMY OCTAHOBY.

Kak # 1nyck T1ypOuHbl, OCTaHOB
CBfI3aH C H3MCHIeHeM TEPMIUecKOro H
MEeXaHHYeCKOTO COCTOSIHUSA 371eMEHTOB
arperata, HO3TOMY H 3J]leCb cJaeiyer
BLIE€PKHBATL HEOOXOAHMBIA pexuM
pacxoJaxKMBaliks, BeCTH INOCTOSTHHBIH
KOHTPOJb 32 TEPMHUECKHUMH pacUmpe-
HHSMH 3JeMeHTOB TypOoarperara H
erc MexalHuecKHM COCTOsiHHeM. B orT-
JIHYHE OT NYCKOEBIX ONlepauuii OCTaHOB
TypOHHBI 00JeryaeTcst TeM, 4To B CIy-
yae BO3IHKIOBEHHS ONaCHBLIX PeXUMOB
B Nnpolecce ocTaHOBa TypOHHA MOXKeT
ObITb OTKJIOYEHA AaBapliiHO PYUHBIM
BO3/eficTBHEeM Ha aBroMaT 6e3omacHo-
CTH, B TO BPeMs KakK aBapHiinpd ocra-
HOB TIPH NIyCKe MOXEeT BBHI3BATh CPHIB
JHCNeTUepCKOro rpaduka narpysku.

Tlopsanox ocranosa typfoarperata
onpeaessieTcs MeCTHON MHCTPYKIHEN U
3aBHCHT OT MONIHOCTH, TapaMeTpoB H
THna arperata. Huxe paccmartpusa-
eTcsl IOPSI0K OCTaHOBA KOHIeHca-
LLHOHHON TYpOHHBI.
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IloaroToBKa K OCTaHOBY BKJAKOYaET
B celsi mpoBepKy paGoTH BCIOMOTa-
TEJIbHBIX MacJOHacoCOB, pacxaxHBa-
HYe CTOIOPHBIX H PEryJTHPYIOMHUX Kaa-
NaHOB LUJUHIPOB BBICOKOTO H Cpel-
Hero JaBJjeHusl, TPOBEPKY HCIIPaBHO-
cta npusogos BPOY u POY.

[To xomMaHIe AexXypHOTro MHKeHepa
IPOH3BOAMTCS Pas3rpy3ka TypOHHBL
Pasrpyska typOun HeGso4YHOro THIA,
a Takxe OJOUYHEIX arperaros, pabo-
TalOIMHUX ¢ TPAMOTOYHBIMH KOTIaMH,
IPOHU3BOAUTCS TNyTEM INPUKPHITHS De-
FYJUPYIOIUX KJaanaHoB. Pasrpyska
Typ6uH, paboTaromux B 6710Ke ¢ 6apa-
OaHHBIMH KOTJIaMH, MOXKET IPOU3BO-
IUTbCA Ha CKOJb3AIIMX NapaMeTrpax
napa IpH [OJHOCTbIO OTKPHITHIX pery-
JHPYIOIHX KJIaNaHax MyTeM IOHHXKe-
Hus naBjeHus mapa Ha Korie. CHuXe-
HUE Harpyskd OOGBIYHO HPOU3BOIUTCS
CTYNeHSMH C HEKOTOPOH BBIIEPIKKOH
BO BpEMEHH Ha IPOMEXKYTOUHBIX Ha-
rpy3kax.

B nmnpouecce cHuXKeHHS HaTrpy3KH
Heo6XOIMMO BeCTH HabJaiorenue:

1) 3a OTHOCUTENBHEIM YIJHHEHHEM
(11u yKOpOueHHEeM) pOTOPOB;

2) 3a pasHOCTBIO TeMHEpaTyp Bep-
Xa HW HHM3a OWIHHAPOB BBICOKOTO H
cpeaHero JIaBJeHUS;

3) 3a pa3HOCTbIO TEMNEpPATyp MeX-
Iy aaHneM UM MITHALKOH;

4) 3a BUOpaUMOHHBIM COCTOSTHHEM
arperara;

5) 3a ypoRHeM KOHJeHCaTa B KOH-
IeHcaTope;

6) 3a paboToli cuUCTEMBI TNOAauH
napa Ha yIJIOTHEHHS,; :

7) 3a rTeMmIepaTtypoil Machaa Ha
C/IYBe M3 MOJIMHIHHXOB.

B mpolecce cHuXeHHS Harpysku
npu onpejerNeHHBIX 3HAUEHUAX ee He-
o6xonuMo:

1) BKJIOYHUTb CHCTEMY peLUDPKYJs-
[IHH OCHOBHOTO KOHIEHCAaTa;

2) NepexJIYHTb AeadpaTop Ha Io-
CTOPOHHUH MCTOUHUK IHTAHUS,

3) OTKJIIOUHTD  HCHAPHUTENbHYIO
YCTaHOBKY;

4) Mo Mepe CHUIXKEHHA HarpyskKH
OTKJIIOUHTb TOAOIPEBATENH BHICOKOTO
M HHM3KOTO I ABJIEHHS, HAUMHAdA C BepX-
HEero; OCTaHOBHTbL CJIHBHEIE HACOCHI;
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5) mo Mepe CHUXeHUSI HATPY3KH
NpOU3BECTH COKpalleHHe uuciaa pado-
TAIOMUX KOHJAEHCATHBIX M LHPKYJIs-
ILHOHHBIX HACOCOB;

6) B 6J10UHBIX yCTaHOBKax ¢ Typ6o-
[IPUBOJOM NHTATENbHBIX HACOCOB INPH
Harpyske 30—509%' noMHHaJBHOH Ie-
peBecTH INHTAaHHE KOTJIa Ha 3JEeKTPO-
Hacoc; TypOUMHY NMHTATENbLHOTO Hacoca
OCTAHOBHTb COTVIACHO HHCTPYKUHH HO
OCTAaHOBY MHUTATeJbHOTO TypOoHacoca;

7) orkpwiTh Gaiimacel I'TI3 u 3a-
KDHITL TVIaBHBIE I1apOBHIE 3aJBHIKKH;

8) B OJOYHBIX YCTaHOBKAaX BKJIIK-
unte BPOY u POY.

B 6a04HBIX YCTaHOBKax ¢ MIMpAMO-
TOYUHBIMH KOTJaMH Bkmiouenue BPOY
HeOOXOMUMO NI HOPMAJbHOH paboThl
KOTJoarperata npH Harpyskax TypOu-
HBl Huxe 30% uomuuanbHoit. B 6a04-
HBIX YCTaHOBKax ¢ 6apabaHHBIMH KOT-
AamMu Bkiawouedne BPOY unmu POV
TUKTyeTcsl HeoOXO0AHMOCTbIO OXJaX-
JeHHs MEePBUYHOTO H BTOPHUYHOTO Ha-
poneperpeBartess NpH pasjUUHBIX pe-
JKHMaxX ocTaHoBa By0Ka.

ITocne pasrpysku O6joka mojfaua
napa B TypOuMHY InpeKpamaercs BO3-
IedcTBYEM BPYYHYIO Ha pHlYard asTto-
maTa Ge30macHOCTH H OTKJIIOYaeTcs
renepatop. OTK/IIO4eHHE reHepaTopa
TPOHU3BOAUTCA JHIIb TOTAA, KOTLA
yCTAHOBJEHO, UTO CTONMOPHEIE, Peryiu-
pyiolye U OTceyHbie KJIaNMaHbl 3aKphl-
JIUCh TIOJ'HOCTBIO W BATTMETP IIOKAa3bl-
BaeT OTPHIATEJNbHYIO MOLIHOCTb (reHe-
patop paGoTaeT B MOTODHOM peXHMeE).
O6uiee BpeMs nocjue npeKpalieHus J10-
cTyna napa B TypOHHY A0 OTKJOYe-
HHsl TeHeparopa OT CeTH He JO/XKHO
NpeBbIlaTh 4 MHUH.

TTocae oTkaouenus typboarperara
C IapoBON ¥ 3JIEKTPHUECKOH CTOPOHBE
10 MOMEHTA NIOJHOr0 OCTaHOBa POTO-
pa Heo6XOAUMO INPOH3BECTH CAELYIO-
Hiye onepalHu:

1) BKJIIOYHTb pe3ePBHBIH NIEKTPO-
MacAsiubiil win TypOOMacisSHbIA Hacoc
(B ycraHOBKax C IVIABHHIM MAaCHASHBIM
HACOCOM Ha Baay TypOHHH) H TIiIa-
TeJbHO CJEeAUTh 32 JaBJeHHEM Macia,
MOCTYNAIOWEro Ha CMasKy, OCOGeHHOo
npd 4ucae 06OPOTOB, IPH KOTOPOM
TJIaBHBEIM Mac/AsIHBIA HAcoc HauuHaer



TEPATb CBOX IPOU3BOAUTEILHOCTD.
Ecin B 3TOT MOMeHT RaBjieHMe Macia
CTAHOBUTCS HEIONYCTHUMO HH3KHM, TO
HY>KHO OBICTPO HNOLHATbL YHCJAO 060pO-
TOB TYpPOUHEI, BOCCTAHOBHTb TaBJEHHE
Macsaa Ha CMasKy, IOocJe Yero npucry-
NHTb K BBHISICHEHHIO NPUUYHH HEyI0B-
JeTBOpHUTEIbHOH paboThl BCIOMOra-
TeJbHOI'0 MacJoHacoca;

2) szaxpwith Oafinace I'TI3 u sa-
IBUKKH Ha «XOJIOJHBIX» HUTKAX IIPOM-
neperpesa y TypOHH ¢ IpoMIieperpe-
BOM;

3) mpocaymarte TYpOHHY Ha ofo0-
porax, oco6eHHO B 06J1aCTH KOHIEBEIX
YILIOTHEHNH;

4) npu ompeneneHHOM uxcjae 060-
poroB (500—600 06/M) OTKIIOYHTH
aBTOMATHKY  Ilepemaja  JaBJjeHHS
«MacJI0—BOJOPOA» CHCTEMBl YNIOTHE-
HHUS Bajia reHepaTtopa U B AaJbHelilleM
Tipu BuiGere TypOHHB u paboTe BaJio-
TIOBOPOTHOTO YCTPOHCTBA 3aJaHHYIO
pas3HOCTb JAaBJEHHH NOANEpKHUBAThH
BPYYHYIO.

IIpu ocraHoBe TypOUHBEI B caydae
HeOOXOZHMOCTH CHHMaeTcs KpuUBas
BhIGETra.

Kpusoii BuiBera (puc. 2-17) HasbiBaercs
rpaduyeckast 3aBHCHMOCTb MEXKIY UHCIOM
060poTOB TYPOHHEI H BpeMeHeM C MOMEHTa
34KpLITHA CTOIOPDHOrO KJaanlaHa H OTKJoue-
HHA TreHepaTopa oT cetu. KpuBas Buibera
HMeeT TPH XapaKTepPHHIX ydyacTka. Ha ywacTt-
ke I cKopocTb BpalleHHSi TNafaeT /[OBOJIBHO
6bI‘CTp0, BCHAEACTBUE 3HAUHUTEJBHBIX BEHTH/A-
I¥OHHBIX NOTEPb HAa STHX 4YHCAaX OGOPOTOB.
Yuacror II xapaxrepusyerca Gojee MenJeH-
HBIM TageHHEM YHCAA OGODOTOB, ‘H, HAKOHEI,
Ha yuacTke I/I uncno 06ODOTOB pesko ma-
JAaeT 3a CYeT Ppa3pylIeHHA Ha STHX o6op0Tax
MacJSHOH IUJIEHKH H BO3DOCIIHX B CBA3Y
C 3THM I1IOTepb Ha TpPEeHHE B TOAIUIUIHHKAX.
Kondurypanns xpusoii BreGera mo3ssoaseT
OnpelesMTb MHUHHAMAJbHOEC UHCIO 060p0TOB,
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1500

Puc. 2-17. Tpaduk Bubera poropa TypGHHEL

IOpPH KOTODOM CYINECTBYeT MACASHHIA KJINH
B nmoxnunHuMKax. Ha sTux oGoporax ucnaeayer
BeCTH NpPOTpeB TYPOHHBEI MOCHe TONYKA POTO-
pa mapoM 6e3 ONacHOCTH BbI3BATb M3HOC 6al-
6UTOBOH 3a/JIHBKK MNOAIIMIHHKOB.

Kpome Toro, Bpemsi BeiGera TypGuHBI 1103-
BOJISIET KOCBEHHO YYecTb COCTOSiHME MOXIINI-
HHKOB M 1ap03anopHBIX OPraHoOB arperara.
Bonee Guicrpoil, ueM OGBIUHO, OCTAHOB pOTO-
pa CBHAETENIbCTBYET O 3alIEBaHUAX- B YILIOT-
HeHHAX TYPOHHBI HJH HenoJafkaX B IOJ-
IINTHAKAX. YBeJHUeHHe BpeMeHH BhIGera yka-
3bIBa€T HA NPONYCKH B NapO3aNoOpHEIX opra-
HaXx arperara.

KpuBasi BniGera cHuMaercs IpPH OCTaHO-
BE NyTeM 3aMepa uepe3 OlIpeleseHHble OT-
pe3KH BpPeMEHH 4YHcia 060POTOB € TOMOUIBKY
pyuroro Ttaxomerpa. OTcueT BpeMeHUW BejeT-
¢l IO CeKyHIOMepy. DTaJOoHHAN KPHBas BHI-
€era CHHMaeTcsi NpH TNycke TYpOGHHB B 3KC-
TIyaTallHI0 WJIH NOCJEe KaNmHTaJdbHOTO DEMOH-
Ta Typboarperata. Bce xpusble Bhifera, cHu-
MaeMble B AaJbHefllieM, AOJXKHH OHITb NOJY-
YeHbl NPH OJHOM H TOM XK€ BaKyyMe, Io-
CKOJbKY BEHTHJALHOHHble MNOTEPH IpPH Bpa-
IleHHH DPOTOpPa 3aBUCAT OT ILUIOTHOCTH napa
B Kopnyce TypOHHBL.

Ecan npu ocranoBe kpuBasi BbelGe-
ra He CHHMaercs, TO NPH IOHHKEHHU
uicsa 060pOTOB MOXKHO CHHIKATH Ba-
KYyM, NPHUKDLIBAsi 1ap Ha 3XKEKTOp.

Tlocne ocTaHOBKH pPOTOPOB TypOH-
Hbl HeEOGXONUMO Cpa3y Ke BKJIIOYUTD
B paboOTy BaJOMOBOPOTHOE YCTPOHUCTBO
H Bpaiarth pOTOP HelpepLIBHO B Teue-
HHE BpPeMEHH, YKa3aHHOTO B HHCTDPYK-
uuy no skcmayataunn. [lo ucrederun
YKa3aHHOrO BpPeMEHH MOXKHO NepeHTH
Ha HepHOJHUeCKHe IPOBOPAUHBAHHA
poropa Ha 180° uepes xaxkane 20—
30 MHH [0 MOJHOTO OCTBIBAHHSA TYp-
GHHBI,

B Typ6uHax Masioli MOUIHOCTH, He
UMEIONMX BaJIOTIOBOPOTHOTO YCTPOH-
CTBa, IIOBOPOT poropa Ha 180° mo
TIOJIHOTO OCTHIBAHHSI TYpPOHHBI NpPOHU3-
BOAUTCH BpPYYHYIO C IIOMOWIbIO Clie-
HaJdpHOro npucnocobaenus. Tewmme-
paTypy Macja Iocjie MacAOOXJagHTe-
Jell Heo6X0AMMO MNOANep:KHBATb Ha
ypoBHe 40--42°C 3a cueT cokpaienus
noJauu oXxJaxKaaloulel BOAK Ha Mac-
dooxnasutenu. Heob6xogumo rtakxke
NPHKPEIBaTh BOAY M Ha OXJaXJeHue
reeparopa, YToObl He BHI3BATb PE3KO-
ro oxJiaxKaeHus OOMOTOK cTaTopa H
poTopa reseparopa.

B 6n04HBIX yCcTaHOBKax, IJie IS
OXJIaXKN€HHA TEePBUYHOTO H BTOPHY-
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HOTO TapomeperpesaTeiisi B MepHON
ocTaHoBa BkJAw4atorca BPOY, Bakyym
B KOHJl€HCATOpe J10JKeH NOANepkKHU-
BaThCsl B TeueHHe BCErO BPEMEHH pa-
6oret BPOY. Ha Bece nepuon coxpa-
HeHus] BaKyyMa HeoO0XOA¥MO 101aBaTh
Tlap Ha KOHHeBbie YILIOTHEHus TypGu-
Hbl g7 H30eXaHHS. NOACOCA B ILH-
JIHHAP XOJONHOIO BO3AYXa H PE3KOro
OXJIaXJeHHs poOTOpa H HMJIHHApA
usnyrtpa. Ilo sroil ke npuyune NOJK-
Hbl OBITb 3aKPBITH 3aJBHXKKH Ha JH-
HHfIX OTCOCA Napa OT INTOKOB 'KJama-
HOB.

[Tocae  mpekpamenus  paboTol
BPOY otkaloyarTes BO3AYXOyAalsiio-
LIHe YCTPOHCTBA: 3aKphLIBaeTcs map Ha
IapoBLIe 33KEKTOPHI, OCTaHABJMBAETCS
TIOA'BEMHBEIH HacOC BOASIHBIX 33KeEKTO-
pos. C wHcue3HOBeHHEM BaKyyMma
B KOHJEHCaTOpe IpeKpamaercs Iojaa-
4a Inapa Ha KOHIEBble YIJIOTHEHHUS.
OcranaBauBaeTcsi KOHIEHCATHHIH Ha-
€0C, H II0C/1e CHHXKEHHSI TeMIIEPATYpHI
BEIXJIOMHOrO natpy6ka no 55°C ocra-
HaBJHBAIOTCA UUDKYJASANUOHHHIE Ha-
€OCHI.

Macnanblfl HacOC CHCTEMBI CMAa3KH
HosikeH pa6oTaTh HENpepBIBHO [0
TIOJIHOTO OCTBbIBAHHS TYDPOUHHL

[Tocne nonHoro ocroiBanusi TypOH-
Hbl OTKPLIBAIOTCS IpEHAXKHble M TIPO-
JIYBOUHBIE BEHTU/JIH, a TakKkKe JHHUH
obecnapuBaHus.

[IprBenennbli  BLiLle  TMOPSAAOK
ocraHoBa TypOMHLI XapakTepeH Aad
nepesoja arperata B XOAORHBIH pe-
3epB.

3HayuTeabHO ualle TypOHHA OCTa-
HaBJIHBAeTCA Ha KOPOTKOE BpeMs NpHU
nposaJjax rpaduka Harpysku (Hampu-
Mep, Ha HOub). B 3TOM caydae nns
COKpalleHHsl BPEMEHH MOCJeNVIOMEro
nycka Lesecoofpaspee BeCTH OCTAHOB
TaKHM o00pa3oM, uToOB He BHI3BAThb
3HAYHTEIBHOTO pacxoJiazKuBaHUs
arperata. C 3Tolfi TOYKH 3peHHS HaH-
6oJiee palMOHaJbHEIM croco6OM ocTa-
HOBKH Obul Gbl MTHOBEHHHIH c6pOC
Harpysku TyTeM OTKJIOUeHHs reHepa-
TOpa OT CeTH H 3aKPHITHSI CTOIOPHBIX
KinananoB. OfiHaKO MIHOBEHHBIH cOpOC
CAHIUKOM OGOJIbIHNOH HArpY3KH MOXKET
BbI3BATb 3HAYHTENbHOE CHHXKEHHE Ha-
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NPSIXKEHHS] M yacCTOThl B CHCTEME, H
TMO3TOMY TaKOH MeTO/ OCTaHOBA HexKe-
JlaTeJeH.

Bonee noaxoasmum sBasgercs crno-
co6, Koria Harpyska J0CTaTOUHO GOHI-
CTPO CHHXKAETCA N0 BENHUHHBI MOPAA-
xa 30—35% woMuHanbHOH, mnocae
Yero MPHU3BOAUTCA MI'HOBEHHBIE cOpoc
OCTaBlIeHics HAUPY3KH TIyTeM 3aKpbl-
THA CTOTIOPHBIX KJjananos. B ar1oM
clyyae TOJMYOK B CHCTeMe Oyaer He-

‘3HauYHUTEJIEH H B TO XK€ BpeMsl B Typ-

OuHe OyIeT aKKyMYJUpoBaThcsl JOCTa-
TOYHOE KOJNHduecTBO Temaa. [Ipu taxom
crrocobe OcTaHOBa OCOGEHHO clelyer
H3beraTb nNonanaHus XOJOLHOTO BO3-
lyXa WM Tapa B TypOHHY WIH Ka-
KUX-JI160 NPYTrHX NPUUHH OXJIaXkKIeHUs
arperara.

IMpu ocraHoBe TypOUHLI B PEMOHT
crenyer, Hao060poOT, BecTH (GOPCH)O-
BaHHOE OXJIaXXJIeHHe arperara, 4ToHmHl
OLICTpEe MPUCTYIHTb K PeMOHTIIBIM
paboTam H COKpPaTHTb BpeMsi IIPOCTOA
arperata. JTO MOJOXKeHHE OCOBEeHHO
aKTya/JbHO M8 COBPCMEHHBIX KpyIl-
HBIX TypGoarperaToB, 06/JaA3M0LAX
GoJibIOfl  MeTal10eMKOCTbIO 1 palo-
TAalOMHX IIPU  BBICOKHX 1M44aJbIIbIX
TeMneparypax mapa. Ha piuc. 2-10
npuBefed  rpaMK  eCTeZTBEHHOro
octeiBatiua Typonunl K-300-240. Kak
BHARO H3 rpaduka, nanbosec MaccHs-
Has 4yacTb TYpOHHBI IOC/E €CT2CTBEH-
HOTO OCTHIBAHHA B Tedeine 60 uy ume-
er temneparypy 310°C. daawbneiniee
OCTBIBAHHE 3TOr0 3JeMelTa M0 TeMIiie-
parypsr  100°C npopmonxaercs euge
HeCKOAbKO cyToKk. TaknMm of6pasowm,
ofulee BpeMsl OCTHIBAHHS TYPOHHBI
K-300-240 moxKeT cOCTaBASATb BeJHUHU-
Hy wmopsinka 6-—7 cyr. Taxoe Bpems
NPOCTOst OCHOBHOI'O 060OPYyAOBaliis T1e-
pell peMOHTOM He MOXKET ObITb JOmy-
CTHUMO, HO3TOMY TIPH BBIBOJE TypOH-
Hbl B DEMOHT LIHPOKO TpPUMEHsIeTCs
NPHHYAUTENbHOE pacxosnaxkuBaHie
arperara.

[Ipunyaurenvtoe pacxonaxusanue
Typboarperata IpelyCMaTpHBaeT OX-
Jax[JeHue TIPOTOYHOH YacTH NyTeM
CHHXKEHHSI HayalibHOH TeMIepaTyphl
mapa. ITponyck 3HaUHTENBHOrO KOJHU-
YecTBa Ilapa C NOCTeNeHHO MOHHKal0-
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Puc. 2-18. I'padux npuHyaHTENBHOTO pacxo-
JaxuBakus TypOunn K-300-240 JIM3.

mefca TeMnepaTtypoll BuisbiBaeT Gop-
CHDOBAaHHOe oOXJaxKieHHe TypOHHLL
Ha puc. 2-18 npuseneHn tunosoil rpa-
dux pacxonakuBaHusa TypOUHBI
K-300-240 JIM3 (aybab-6.10K), pas-
paboranumit OPTP3C u BTH. Ilo
3TOMY TpaduKy B TeueHue MNePBBIX
25 MuH marpyska TIpH MOCTOSTHHBIX
HadaJbHBIX TlapaMeTpax napa CHHKa-
ercs no 609% or HOMHHAJLHOH, NOCJ]e
4ero [MPOU3BOAHUTCA TNJIAaBHOE CHHXKe-
HHE TeMIepaTypbl MyTeM CHUXKEHUS
TENJIOBOH HArPY3KH KOTJIa M BKJIOYE-
HHST BIIPBICKOB.

Ha yuactke A—b5 npoussoaurcs
[IOHHKEHHEe Hayagablioro JaBJeHHs na-
pa mepej TypOHuHOH a5 TOTO, YT06LI
Janbtiefiice  pacxojaxuBaduye Typ-
OHHBL MPOM3BOAMJIOCH C IOJHOCTHIO
OTKPBITLIMHM DEeryJHpYIOLIMMH KJjamna-
HaMmu. [0/is1 9TOro 3aKpBIBAKOTCST BCTPO-
€HHble 3a7IBHIKKM Ha O0B0UX KOPHIycax
KOTJIOB, OTKJIIOYAETCS peryasitop naB-
JEHUs T1apa Iepel TypOHu0il «I10
cebs» M BKJIIOUAETCS DPEryasTop nas-
JIEHHSI CPelbl Tepe] BCTPOECHHLIMH 3a-
ABuXkKamMu. B touke B npoussoaurcd
OTKJIOUEHHE OTHOro KOpIyca KoTJa
C ,[LZ!JIb‘HQﬂLHHM CHHXKEeHHEeM HadaJb-
HOTO JaBJeHHS H HarpyskH.

Ha yuactke I'—/ ocywecrsis-
eTcsl IepeBod OJHOTO KOpIyca KOTja
Ha PacTONOYHYIO HArpy3ky (Io Bone).
Hasjenne mapa mepel KOTJIOM I[IDH
3TOM IIOIePKUBAETCA HA NOCTOSHHOM
YPOBHE 3a CUET IHPHKPBITUH DEryJi-
pyOIIHX KJamaHoB. B Ttouxe [ or-
KphiBatorcsd kjaanansl BPOY. B Ttouke
E npousBoOIHTCA OTKJIOUEHHE reHepa-

TOpa OT CceTH, Nocjae yero TypGuHa
B TeueHHe 60 muH paGoraer Ha XoJo0-
CTOM XONY IJs CTaOHAH3aLUH TemJio-
BOTO COCTOS'HHSI ee Kopmycos. ONBITHY
no pacxoJaxXuBaHHUIO TypOHHE
K-300-240 JIM3 moxkasanu, uto 3a
9,5 U NPHHYAHTENBHOTO OXJaXJIeHUT
Kopmyca TypOHHBI MOTYT GBITh OXJaXK-
IEeHBl 10 TEMIEPaTyp, KOTOPHIE HMEIOT
MecTo nocse 70—75 u ecrTecTBeHHOIG
OCTBIBAHHS,

[Tomumo paccmorpennoro cayuast
OCTAHOBKH 6JI0Ka C PacXOJaKUBAHHEM
TYpOHHBI, B INpaKTIKe 3KCIIYaTaLUH
5HEepProGJIOKOB MPHMEHSIOTCS DeXHUMBE
OCTaHOBa C pacXoJaXXUBaHHEM KOTJa
H DNapomnpoBOj0B, a TaKxkKe OCTAHOB
610Ka ¢ pacxo/JaKHBaHIEM TpakTa
KOJIa MO0  BCTPOEHHOH  3aJBHK-
KH. OCTaHOB ¢ pacxXoJaxKHBaHHEM
KOTJla H TIapONPOBOLOB INpHUMEHsieTCH
TIPH HeOOXOHMOCTH PEeMOHTHBIX pafoT
ila KOTJe M TaponpoBOjaX CBEXEro
napa, ecld OCTAaHOB He BBEI3BAH pas-
PBIBGM TpyG mMOBepXHOCTEH Harpesa
KoTja. PacxosaxuBaHiie 1poBoIuTes
NOCe  OTKJIOUEHHS TypOHUBI BBINY-
CKOM I1apa M3 KOTJa, a 3aTeM NpOoKay-
KOil uepe3 KoTel BOJbI CO COPOCOM
Cpefibl 3a KOT/JIOM Yepe3 JpeHaXHYo
snpo nepen '3 ryp6unb.

OctanoB ¢ pacxonmaxuBaHueM
TPaKTa KOTJIa O BCTPOEHHON 3aJBHK-
KII NPOBOJHTCA TIPH HEOGXOMNMOCTH
NPOBE/1eHHA DPeMOHTHBIX paboT B ToOl-
KC 1 Ha TIapOBOASHOM TpaKTe IC
BCTPOEHHOR 3a/1BHKKH. Pacxonaxupa-
HHe BeJTeTcs Nocje OTKIIUEH!Hd Typ-
Ouupl nyTeM BBITyCKa Mapa i Iocse-
ayloulefl TPOKauKH BOABI CO COPOCOM
Cpefibl i3 BCTPOEHHBIX CENapaTopos.
B DacTONOYIbI paclIupHTeNb.

ITpi ocranoBe ¢ NPUHYAHUTENBHBIM
pacxosiaXKiBaHHEM arperarta MQOJMKHBI
OLITb perJaMeHTHPOBaHbl CJAEAYIOULHE
BEJIHYUHBI:

1) Beamuynna oOpaTHOH pPasHOCTH
TeMIepaTyp no mupuHe ¢JaaHues;

2) CKOpPOCTb CHHIKEHHs] Harpy3KH
TpY TOCTOSIHHOH TeMIepaTtype mapa,

3) CKOpOCTb CHHIKEHHS TeMIepary-
pBI CBEXero napa u napa nocjie mpoM-
meperpesa.
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Bce 5TH BenWuWHBl 3AaBHUCAT OT
THIIA arperaTa u B [IePBYI0 Ouepelb OT
MOILHOCTH H HadyaJbHBIX NapaMeTpoB
napa nepen TypOuHoi.

[Tpu cHHXKEHHU NMapaMeTpOB Iapa
BO BpeMsl PacXOJaXKHBaHHUS Temllepa-
Typa napa JOJXHAa ObITh BHIIE TEM-
ylepaTypbl HACHIMIEHHS NP JaHHOM
nABneHHd He MeHee dem Ha 50°C.
PacxonaxuBanne NapoM, Haxond-
muMesd B o0JacTH HACHILEHHS, Helo-
NyCTHMO H3-332 Pe3Koro, cKaukoobpas-
HOTO yBeJHUeHUS Kodddunuenra Ttem-
JIOOTHAuYH, YTO MOXKeT CAYXHUTb IpPH-
qUHOM TOsIBJEeHHsT 06PaTHOTO TeILIO-
Boro ynapa. Bo Bcex ciyuasx B mpo-
1ecce NPUHYAHTENBHOTO pacxojaxu-
Bauusa typboarperata AOJKeH IpPOH3-
BOJHTBCA TIATENbHBIH KOHTPOJb OT-
{IOCUTEJbHOTO YKODOUEHHSI POTOPOB.

W3 apyrux cnocoG0B NPHHYAUTEND-
HOTO PacXo/JaXKUBaHus 060PYyLOBaHHS
cjelyeT OCTaHOBHTBCS Ha OINBITax
OXJNaxJeHusi TypOUH ¢ MOMOUIBIO TIPO-
IYBKM KOpIyca TypOUHBI CXKATHIM BO3-
nyxoM. Ha psine aHriufickux sHepro-
6J0K0B, B TOM uyuciae U Ha 6JoKe
500 MBT, raxoi#t cmocob pacxoJyiaxu-
BAHUS INPUMEHSeTC CHCTEMATHYeCKH.
ITonaua Bosnyxa B UUIHHAPH TYpOHH
OCYLIECTBJASIETCH C I[OMOLIBIO CTaH-
JapTHOTO KOMIpeccopa ¢ JH3eJbHBIM
npuBofoM. [Ipu 3ToM BpeMs oxuax-
JneHns TypOuHb MomHOCThIO 500 MBT
MOXKeT OBITb COKpaleHo OoJjiee ueM
B 2,5 pasa. llewnocts 3TOoro Merona
3aKJI09aeTCs B BO3MOXKHOCTH TOHKOH
PEeryJHpOBKH IIpoLecca OXJaxKIeHHd,
YTO HCKJIIOUAeT BO3MOXKHOCTb BO3HHK-
HOBEHHS ONACHBIX peXnMoB, Kpome
TOTrO, B JaHHOM CJAydae OXJaxKIeHHe
MO¥HO BeCTH H IIPH CPaBHHUTENbHO
HU3KHX TeMmepaTypax Merajjaa, KO-
rlla KOTel yXKe OCTAHOBJAEH H JaJb-
Hefilllee oxJaxAeHHe TYpOHHBEI NPOHC-
XOJIHT: €CTECTBEHHBIM IyTeM.

Asapuiinbil octanos TypOHUHEL IIPO-
H3BOJHTCS NIPH IOBpEXJEHUH OTHENb-
HBIX 3JIEMEHTOB Typ6oarperata HJHU
TP YrpO3€ TaKOTO [OBPEXKJEHHUs.

ABapufiHEIi OCTAaHOB IPOH3BOIHUT-
cs1 6e3 NMOATOTOBHTENBHBIX Olepanyi,
fyTeM ‘pacHeIvieHus] pPhuaroB aBTOMa-
Ta 06e30mMacHOCTH U [OCJAeYIOLIero
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OTKJIOUEHHS] TeHepaTopa OT CeTH.
Caenyer pa3jinuaTh ABa cmocofa aBa-
puiiHOTO  OcCTaHoBa TYpPOHHH: €O
CpLIBOM U 6e3 cpblBa BaKyyMa.

CpbiB BaKyyMa IPOHM3IBOAMTCA IIY-
TeM 04aud BO3JyXa B KOHJEHCaTOp
Yepe3 CHelHaJbHBIH KJamaH ¢ mocjie-
IYIOLIUM OCTAHOBOM pPabouyHx 3KeK-
ToposB. Llesb cpbliBa BaKyymMa — yMeHb-
IIeHYe BpeMeHH BbiOera poropa 3a
CUeT YBEJHUESHHS INOTepPb Ha TPEHHE,
Typ6una, ocranaBiuBaemas 6e3 Cphi-
Ba BaKyyMa, JUIHTeNbHOE BpeMs Haxo-
Iutcs Ha ofoporax. JT0 OOBACHAET-
csl TeM, YTO MOcJe 3aKpHITHS CTONOD-
HOrO KJalaHa Bce UM/AHHADHL Haxo-
IATCSL NMOJA BAaKyyMOM H DOTOPBHI Bpa-
maKoTcsi B cpele C O4eHb MaJoH
miorHoctelo.  Ilpu  mozave Bosayxa
B KOHJEHCAaTOp, a CJeAO0BaTeIbHO, H
B WIIHHJIPBl TYypOHHBI TIOTEPH Ha Tpe-
HHE YBEJMUHBAIOTCS BO MHOIO pas,
VBEJAHYUBAETCS TOPMO3SAINHHA MOMEHT,
H BPEMSI OCTAaHOBa POTOPOB CoKpalla-
etcsl 6ogee ueM B 2 pasa.

HenocraTox Takoro meroja ocTa-
HOBa 3aKJIOUaeTcss B TOM, UTO IOAa4a
XOJIOTHOFO BO3AyXa B TYpOHHY, Haxo-
astuiylocs  Ha  060pOTax, BHI3bIBAeT
pe3koe OXJaxKJIeHHe poTopa H BHYT-
peHHell IOBEPXHOCTH UMIHHIApa, TaK
Kax Ko3()pHUMEHT TeINooTAauyd oT
fojiee TJIOTHOTO BO3JyXa K CTEHKe
BHIILE, YeM OT napa, HMeIoIlero J1aB-
aenue 0,00343—0,0049 MIla (0,035—
0,05 krc/cm?). Takoe pesxoe oxmaxK-
JeHHe TIPOTOYHOM uyacTH ocoBeHnHo
HexeaaTeNbHO AJs MOLIHBIX TYPOHH
BBICOKOr'0 1 CBEPXKPHTHYECKOTO JlaBJie-
nus. I[losromMy ocraHaBiaMBaTb TypOH-
HY CO CpBIBOM Bakyyma 6e3 ocofoH
HyXIb He caeayer. Taxo#l merold
OCTAHOBA JOJ2KeH TIPUMEeHSThCS JHIIb
B TOM Cjaydae, Korjga npeOblBanue
Typ6uHB Ha 06OpOTax MOXKeT crocob-
CTBOBATH PA3BHTHIO aBapHH.

ABapuiiHeli OCTAHOB TYpOHHHEI CO
CPBIBOM BaKyyMa [OJXKeH IPOH3BO-
JUTbCA B CJHEAYIOIMX CAydasx:

1) mpu yBeJH4eHHH CKOPOCTH Bpa-
ienuss poropa Typ6uHnl cBepx 10—
129% HOpMasbHOH,

2) npH BHE3aIHOM BO3HHKHOBEHHUH
CHJILHON BHOpalUMH TypOHHHI,



3) OpuH TNOABJEHHH B TIPOTOYHOH
YaCTH yHAapoB H SBHO CJBIIHMOTO
MeTaJJIHYECKOI0 3BYKa;

4) mpu MOABJEHHH HCKP M3 KOHIle-
BBIX YNJIOTHEHUI;

5) mpH pe3KOM ITOBBIMIEHHH TeMIle-
patypel Macina go 75°C uau nossie-
HUM JAbIMa H3 MHOAIIHIHHKOB TYpOH-
HBI, T€HEpPaTOPa HAH TOPUEBBIX YIIOT-
HeHHH reHepatopa;

6) mpu BocnIaMeHEHHH Macja Ha
TypGoarperate 1 HEBO3MOMKHOCTH Obl-
CTPO HOTYWHTb HOXKAap CHIaMK 00-
CHIYXWBAKOIIEro NepcoHalsa.

Mpumeuvanne B ycranoskax c He-
3aBUCHMBIM TIIDHBOJAOM TIJIaBHOIC MacasHOro
Hacoca HacoChl CHCTEMBl CMAa3KH OTKJUYHUTH
TOJBKO B Cliyude 3HaUHMTENbHOTO noxapa 1no-

C/e CHHXKEHHS YacTOThl BPALUCHHA TYpOHHH
o 1500—2000 06/Mun;

7) OpH  HeNONYCTHMOM  OCEBOM
CIBHTE POTOpA;
8) nNpH HeZONYCTHMHIX OTHOCH-

TEJbHBIX H3MEHEHHSIX IJHHBE POTOPaA;

9) npn HeZONyCTHMOM TNaieHHH
JlaBJEHUS Macsia Ha CMas3Ky;

10) npu HeZOMYCTHMOM CHHXKEHHH
YpOBHS Mac/a B Oake;

11) npu ruapaBiunueckoM yaape,
OCHOBHBIMH TIPH3HAKaMH KOTOPOTO SIB-
JISTIOTCSL:

pesxoe TnajeHHe TeMIiepaTyphl CBe-
JKero mnapa,

MEeTaJIMYyeCKH# IUyM H yAaphl
B TypOuHe;

yBeJiHUeHue BUOpaUVH TYpOHHBEL,

THApaBJHUYECKHe yAapbl B TNapo-
NpoBoJax CBeXero napa MJH Inapa
NpOMIIeperpena;

NOSIBJIEHHE BJAXHOTO TIapa H3
(JaHLeB peryJupyIOlIUX KJAanaHoB.

Mpumeuanune. TypGoarperatr pmon-
*eH OblTb OCTAaHOBJIEH NPH HAJAMUHH XOTH OH
OIHOrO H3 [IePEeYHCACHHBIX NPH3HAKOB THApAaB-
JUYECKOTO yhnapa;

12) Tlpu paspbiBe mapomnpoBona
CBeXXero mapa W TIpoMmlieperpesa, a
TaK¥ke mnaponposoga or6opa Ao 3a-
MOPHOH 3aABHMXKKH HO XONy Tapa.

B 67104HBIX yCTaHOBKaxX MNpPH.OCTa-
HOBe TYpOHUHBEI CO CPBIBOM BakyyMa
cbpoc mapa B KOHIEHCATOpP uepe3
BPOVY ne pmonyckaercs. Ina cuuxe-
HUS 1aBJEHUS B NapONpPOBOAAX JOJXK-
Hbl ObiTb NHCTAHLHOHHO TOJOPBaHLI

5—144

HpeloXpaHHTe/IbHble KJIanaHbl Ha JH-
HHH CBeXero napa u IpoMieperpesa.

ABapuitueiii ocTaHOB TypOHHEI 6e3
CpbIBA BaKyyMa HPOH3BOJHTCA B clle-
AYIOIIHX CAydasx:

1) npu peskHX OTKJIOHEHHSAX TEM-
nepaTypel CBeXero napa M Iapa
npoMneperpesa OT YCTAHOBJEHHBIX
BEDXHHUX H HHAKHHX NpeJesbHBIX BeJH-
YHH;

2) npu najgeHud BaxyyMma HHKe
JOMYCTHMOH BeJIHUHHBI;

3) npu paspbiBe aTMocepHBIX
nauagpparm LUHI;
4) npH yMeHbIIEHWH Tmepemaaa

JaBJIeHUs] «MacJ/0 — BOJOPOJI» B CH-
cTeMe YIUIOTHEHHS TE€HEpaTopa HHXKE
npeneJbHON BEJUUHHEL,

5) npu paGore arperata B fecna-
POBOM peXHMe CBEPX YCTAZHOBJIEHHOIO
BPEMEHH;

6) mpu mnoABNEHUH AbBIMA H3 Tre-
HepaTopa HJIH BO3OyRHTENS.

IIpumMeuanue. B TeueHHe Bcero mpe-
MeHH TYIIeHHs noxapa TypGoreHepaTop H0J-
JKeH HaXOAUTbCS ‘HA MaJjoi YacToTe Bpale-
HHua (200--300 o6/mum);

7) OpH BO3HHKHOBEHHH HeyCTpa-
HHMOH Te4yd Macja WJIU OrHeCTOHKON
)KHUIKOCTH;

8) npu meperpyske nocJenHel
CTyIeHH TYpOHH ¢ NPOTHBOAABIECHHEM.

Ilpn aBapuitHoM ocCTaHOBe TypOu-
HBl CO CDHIBOM BaKyyMa TeHepaTtop
NoJIKeH OBITH OTKJIOYEH OT CeTH cpa-
3y Xe TMoc/le 3aKPBITHA CTONOPHBIX
KJ1allaHOB.

B cayuae aBapuitHoro ocraHosa
6e3 cpbiBa Bakyyma TypOoreHepatop
MOXKET HaXOIHTbCS B MOTOPHOM pe-
JKUMe 0 4 MHH, eCJH 3TO paspellieHo
MECTHOH HHCTPVKIHEH.

CospeMenHble TypGoarperaThl AAf
TpeJOTBPAlIeHHs] ONACHBIX PeXHUMOB
CcHa6KawTCA JTOCTATOYHBIM KOJHYECT-
BoM 3amutr. [loatroMy GOJBIIHHCTBO
aBapHIHBIX IIOJIOKEHH, paccMOTpeH-
HbIX BBbIILE, MOXET NPOH3OHUTH TOJb-
KO INpH oTKa3le B paboTe COOTBETCT-
BYIOIHX 3aIUUT H GJIOKHPOBOK.

ITocse aBapuiiHOro mpexpalleHus
noctyna napa B TypOHHY JOJIKHBI
ObITh BHIIIOJHEHB BCE OCTaJbHbIE He-
06XONHMble ONepalHH N0 OCTaHOBY
tTypboarperara.
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IF'rasa rperovsa

HOPMAJIbHAS 3KCIUIYATALLUS NTAPOBBIX TYPBUH

3-1. HABJIIONEHHE H ¥YXO4 3A PABO-
TAIOIEA TYPBHUHOH

Hopmanbnas skcnayarauust Typ-
Goarperata XxapaKTepH3yeTcsi IOCTO-
SHHBIMH HJIH MeAJeHHO H3MEeHSIOIIU-
MHCS 3HAYEHHSMH Harpyskd IpH J0-
INYCTHUMBIX KoseGaHHSIX MapaMeTpoB
napa, BakyyMa H JPYTHX BeJHUHH,
ONpeJeJSIOIHX 3SKOHOMHUHYIO H Ha-
JexHYI0 pa6oTy TYpOHHBI.

Ilpu HopmasbHOK 3KCIJAyaTalUH
TepMHUECKHe HalpsKeHHs B JeTajsix
H ysnax TypOHHBI, KaK NpaBuJO, He-
3HAUYUTEJbHE, a MeXaHWUYEeCKHe Ha-
IpAXKeHHsT HAaXOAATCA B JOMYyCTHUMBIX
npepesax.

B 3to BpemMst Typ60OyCTAaHOBKA pa-
60TaeT B aBTOMATHYECKOM pexKHME,
y4acTBYsl B DEryJHUPOBaHHU IapaMer-
pPOB OTIIyCKaeMOU 3JIeKTPUUECKOH H Te-
TIJIOBOH 3HEprUH.

ITpu HopMaabHOl paGore B 0GA-
3aHHOCTH OOCJyXKHBAIOLIETO TepCoHa-
J1a BXONAT:

a) KOHTPOJb 32 OCHOBHBIMH TNa-
pamerpamu TypOOyCTaHOBKH;

6) KOHTpOJb 32 paboTOH CHCTEMB!
peryJupoBaHusi M MECTHHIX aBTOMa-
TOB;

B) KOHTpOJIb 3a PaboTO OTHAENb-
HBIX V3J0B M MEXaHH3MOB arperara;

r) npoBepka H onpoboBaHMe 3Je-
MEHTOB 3alllUTH], aBaPUHHON CHUTHAJH-
3alluM H aBTOMATHKH BKJIOUEHHS pe-
3epBa  COIJIaCHO  yCTAHOBJIEHHOMY
rpacuky;

1) omnpofoBaHHe pe3epBHOTO 0060-
pyZAOBaHuS;

€) nepHoxWyecKas cMasKa YaJoB,
He ofecreyeHHBIX IEHTPAaTH30BAHHON
CMas3KoH;

) NepHoaHUecKas 3amlHCh MOKa-
3aHMA NpuGOPOB B CYTOUHYIO BelO-
MOCTb;

3) BelleHMe BAXTEHHOTO XKypHaJa,
JKYpHaja OlNepaTHBHBIX TepeKJIoye-
HUA, XypHana nedekToB 0OOpynOBa-
HUS;

€6

H) IOJAepXKaHHe CAHUTAPHOTO CO-
CTOAHHA Ha cBoeM paboueM MecTe,
KOHTPOJib 3a COOJIIOJEHHEM IpPABHJ}
TEXHHKH 0e30NMacHOCTH H INPOTHBONO-
JKapHOH TEXHHKHU.

B cayuae HeoGxomumocTd o6cay-
XHUBAIOIHA NepCOHAJ BBINMOJHSET BCe
NepeKkJIOYeHHs] H OMNepallHy 1o u3Me-
HEHHIO 3JeKTPHUYECKON H TENJOBOH Ha-
TPY3KH, peryJqHpPOBaHUI0 MapaMeTposn
OTOOPHOrO Hapa, M3MEHEHHI0 peknMa
paGoThl GOH/IepHON YCTaHOBKH, HCIa-
puTeJes, leaspaTopoB, pereHepaTHB-
HBIX MOJOrpeBaTesell u T. 1.

Besonacnocts paGotst 0o6opynosa-
HHS OCTaeTcsl 3ajayeil MepBOCTENEH-
HOH BaXKHOCTH H B YCJOBHSX HOpPMaJib-
HOM 3Kkcnayatauud. C aToil TOUKH 3peg-
HHA OCOOEHHO BHHMATEJIbHOMY KOHT-
poJio mojJiexar:

a) JaBJeHHe W TeMmIepaTypa cBe-
JKero napa;

6) maBJeHHe H TeMIepaTypa mapa
NPOMEXKYTOUHOrO Neperpena;

B) Harpes MacJa, KOJOLOK H BKJa-
AbllIed B yNOPHOM H ONOPHBIX TOX-
UIATTHAKAX;

r) subpauusa TtypbGoarperara;

1) JdaBJeHHe Macia B CHCTEME
eMasku typboarperara;

€) IaBJeHHe MacJa B CHCTeMe
YIVIOTHEHHH reHeparopa;

2K) ypOBeHb Macsa B Gake;

3) 1aBJeHHe BOXOPOLA B CHCTEME
OXJIaXKJIeHUS TeHepaTopa;

H)pacXoi OXJaXJawiled BOIbk
B CHCTeMe OXJaXKAeHHs TeHepaTopa;

K)Nepenaj JaBJAeHHH Ha ToCJel-
HIOIO CTYIleHb B TypOHMHAX C NMPOTHBO-
JaBJIeHHEM;

J) TeMIIepaTypa BHIXJOIHOTO Ha-
TpyOKa KOHAEHCALlHOHHOH TYpPOHHH,

M) JaBJleHHe NMapa B KOHTPOJBHBIX
CTYINEeHsIX TYPOUHBDI.

Hannune na coBpeMeHHBIX TypGo-
YCTAHOBKAaX BCEro KOMIJIEKca aBTOMA-
TH3allUH H 3al0HT He OCROOOKIAeT
OOCJYXKHUBRIOIHUHA TepcoHasd OT JHYHO-



r0 KOHTpOJig 3a GesomacHoft pa6oTol
oBopynoRAHHS.

B cayswae BO3SHHKHOBEeHHST HeHOD-
MaJbHOro pexuMa paboTel TypGO-
YCTAHOBKH ONEDATHBHBIN HepcoHast
00s513aH HeMeIJeHHO NMPHHSATb BCE Me-
PBl K BOCCTAHOBJEHHIO HOPpMaJdabHBIX
ycaoBH#l paGOTEl OCHOBHOTG H BCIIO-
MoraTejbHoro o6opyroBanus Ju6o
NPOH3BECTH OrpPaHHYEHHE Harpy3Ku
(BIIOTL A0 MOJHOTO OCTAaHOBa arpe-
rata). B  ycI0BUSIX  IJIHTENBHOTO
OTDaHHYEHHSI  MOLIHOCTH  JOJIKEH
ObITb BKJMOUEH B paboTy OrpPaHHuH-
TeJb MOIIHOCTH (TaM, rJe OH HMeerT-
csl), XOTSl 3TO M 3aTPYIHsET NOIAEp-
J)KaHHe YacToThl B cHcTeMe. B cayuae
BBIXOJla M3 CTPOSI MECTHBIX PEryJ/sTo-
POB H aBTOMAaTOB OOC/JYKHBAIOUIUIH
nepcoHas] AOJIKEeH OTKJKYHTL I10-
BDEXKAEHHVIO aBTOMATHKY H INiepeHTH
Ha pydYHOe yIpaBJeHHE.

Bropofi 3apmauedl, crosmed mepen
JeXYPHBIM [EepPCoOHaJOM B MpoLecce
HOPMaJ/JbHOH 3KCIJyaTaluu, SIBJASETCS
obecrieuenre 3KOHOMHYECKOTO pEXKH-
mMa pa6oTet. Heo6xoaumMo MNOCTOSAHHO
HUMETb B BHIY, UTO NP 3KCIJIyaTalHH
COBPEMEHHOTO MOLIHOTO 3HepreTnye-
CKOTro 00OpyROBAHHSA Ja)Ke HE3HAuH-
TeJbHOe OTKJIOHEHHE OT OINTHMAaJbHO-
TO peXHMa B IIpoLlecce IIUTENbHOH
paboTHl TPHBOAUT K GOJIbUIMM Tepe-
XK0oTraM TOTJIHBA.

Has obecrevennss MakCHUMAaJbLHOM
3KOHOMHUYHOCTH HEeOOXOIUMO BHIIEp-
JKHBATh:

a) 3aJaHHble NapaMeTPhl CBEXEro
napa u mapa IIpoMIIeperpeBa;

0) onTUManbHBIE BakKyyM B KOH-
JleHcarope;

B) 3aJaHHYI0 TeMIeparypy IMuTa-
TeJIbHOH BOJHI;

l") MHHHMAaJbHYIO BE€JUUYHHY HENO-
rpesa NMUTATENbHOH BOJBI B KaXKIOM
noporpesaresie;

1) MHUHHUMaJbHOE IepeoxyiaKIeHHe
KOHJIeHCATAa B KOHIEHCATOpE;

€) ONTHMAJbHBIH peXHM paboTsl
uclnapuresed, neasparopoB, Oo#jgep-
HOH YCTAHOBKH;

}K) MHHHMAJbHBIE IIOTEPH TelJja
1 KOHJeHcCarTa,

5*

3) ONTHMaJnbHOE  paclpejeseHne
3JIEKTPHUYECKOH M TENJIOBOH HATrpy3KH
MexKAy paboTaloLIUMH Typboarperara-
MH.

Hapsanay ¢ BeImosiHeHHEM BCEX 3THX
VCJAOBHH JOJKHO obecrneunBaThesl TaK-
JKe XOpollee TEeXHHYECKOE COCTOSHHE
0B60pyROBaHHSI M BHICOKHH ypOBeHb
€ro aBTOMaTH3alluH.

3-2. BJIUAHHE U3MEHEHHUSI NMAPAMET-
POB NMAPA HA PABOTY TYPBUHBI

a) O6wue NONOKEHHSA

B npouecce HopMaJbHOH 3KCINya-
tauud  Typboarperata HeH30eXHH
BPpEMEHHbIE OTKJOHEHHS OT HOPMbL
HEKOTODBIX IapaMeTpoB LHKJA: Ha-
YaJbHOTO M KOHEYHOTO JaBJeHHs Tna-
pa, TeMnepaTypsl CBeXero napa u na-
pa npoMneperpena, JaBJeHHA B Dery-
aupyeMbix ot6opax. OTkJOHeHHd Ta-
paMeTpoB, HaxoJgluuecs B nNpeaenax
JOTMYCTUMBIX HOPM, HE BBI3BIBAIOT ONa-
ceHHH 3a NTPOYHOCTh 3JEMEeHTOB TyDOH-
HbI, OCKOJAbKY 3TO YUTEHO 3aBOACKHM
pacuetroM. B 3THX ciayyasx peub MO-
JKET HATH JHIIb 006 H3MEeHEHHH 3KOHO-
MHYHOCTH arperara.

B ycjaoBHSX 3HAUHTENbLHBIX OTKJO-
HeHHH mapaMeTpoB LHKJA, HOCAIIHX
K TOMY K€ JJHUTEeNbHBIH Xapaktep,
BOTPOCHl HaJAeKHOCTH paboThl TpH-
obperatoT onpelensiollee 3HAYECHHE.
[TonoGHble H3MEHEHHUSl PeXUMA MOTYT
BHI3BATh MEpPerpysky OTHEJbHBIX CTY-
neHedl ¥ M3MEHeHHe HX TeMIeparyp-
Helx ycJgosuil. Ilepepacnpenenenne
TEIJIOBLIX TepenagoB 10 CTyNeHAM
TYpOHHBl BbI3bIBAeT H3MelieHHe peak-
THBHOCTH CTyIleHell, UTO OTpaxaercst
Ha YCJAOBHSAX PabOTHl YIOPHOrO TOA-
HWIMOHAKA H JIOTNATOYHOro anmapara
Typ6unsl. Pabora cryneneii B Hepac-
YeTHBIX peXuMax NPHBOAMUT K YXyI-
HIEHHIO BHYTPEHHETO OTHOCHTENbHOTO
K. 0. J. TypOukbl. K eme 6oJbumemy
MOHHKEHUIO0 SKOHOMHYHOCTH NIPHBOJHT
H3MeHeHHe TepMHUecKoro Kosdduuu-
eHTa 1MO0JIe3HOro HeHCTBHA IPH HOHU-
JKeHMH HAayaJbHBIX HJH TOBBILIEHUH
KOHEYHBIX NapaMeTpoB LHukJa. B mo-
NOGHEIX cayuasix HeoOXOQMMO Hapsily
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C OLEHKO¥ M3MEHEeHHS SKOHOMNYHOCTH
YCTAaHOBKH OIIPEIeJHTb TPaBHJbHBIH
PEXHM 3KCNJyaTallud arperara H3
yCJIOBHE TIONIHOH HAfeXHOCTH OT-
JIEeNbHHIX €T0 y3J10B. JTO AOCTHTAETCs
pacueTHOH IIpOBEPKOH NONYCTHMOCTH
HOBOT'O pexHMa palboTel HJs HauGo-
Jiee HalpSXeHHHIX 3J1eMEHTOB TypOu-
He 1H60 NpuBeleHHeM Haubojee Ha-
NPAXKEHHOIo 371eMeHTa K HOPMaJIbHBIM
YCJIOBHSIM NYTEM H3MEHEHHs TpOmy-
cka mapa. ‘

[Tpn AnMMTENBbHBIX OTKJIOHEHHSX TMa-
paMeTpoB OT DaCuYeTHO!l BEJHUHHBI
HHOTJA TIPHXOZUTCH BHOCHTb KOHCT-
DPYKTHBHbIE H3MEHEHHS B TPOTOYHYIO
4acTb TYpOHHH HJIM CHCTEMY napopac-
npejeseHus Aas oGecneueHns HaneX-
Holt paboTHI arperata B H3MEHHBIIHX-
cA YCJIOBUAX.,

6) H3MeHeHHe HAYAJBLHOIO JNABJIEHHS

Ilpn MoNHOM OTKDHITHH BCEX pery-
JHPYIOUWIHX KJaNaHOB H3MEeHEHHe Ha-
YaJLHOTO JAaBJIEeHHA BBHISHIBAET H3Me-
HeHHe pacxoja napa, KOTOpoe B CJaV-
yae OTCYTCTBHSI B CTYMEHSX KPHTHYE-
CKHX CKOPOCTEH NpH HOCTOSTHHON Ha-
YaJbHONH TeMIepaType MoOXKeT OBITh
NOJCUUTAaHO No dopmye

DI=D°]/M; (3-1)
P?o— Pk

anecb Dy, po u px— pacxol, Hauasb-
HOE M KOHeUHOe NaBJEHHA mapa IpH
pacuetHoM pexume; D;— pacxon mna-
pa NPH HOBOM HAYaJbHOM JaBJAEHHH
poi. B KOHIeHCAUHOHHHIX TypOGHUHaX
BeJIHUYHHON p%: MOXKHO NpeHebGpeub H
sanucath ¢opmyay (3-1) B ynpoien-
HOM BHJE:

Dl =Do% . (3'2)

Ecnn xakag-nmuGo crynedn (mo-
clefHsAsA, peryJupyloolas) HAH Tpym-
Ha cTyneHell paBoTaeT B KPHTHUECKOM
pexnMe, TO pacxofl uepe3 TypOuny
OyleT H3MeHATHCS NPSAMO NPOTMOPIHUO-
HaJbHO HM3MEHEHHIO HayajbHOrO JaB-
JeHuss (IpH NOCTOSHHON HayaJbHOH
TeMIeparype), u dopmyaa Ajas onpe-
IeneHHss HOBOTO pacxola OyAeT COB-
nanats ¢ dopmyaoit (3-2). MomnocTs
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TypOHHBl DU H3MEHEHHOM HauaJbHOM
naBJjeHud 6e3 yyera H3MeHeHHIl BHY-
TPEHHEro OTHOCHTEJbHOTO K. 1. A. H
pPacxofoB ilapa B pereHepaTHBHLIE OT-
6OpBbI 3aNHLIETCs TaK:

Ni=N. DT, (3-3)
rae No, Dy 1 Ho— MowmnocTb, pacxon
napa M pacrnojaraeMblil Telonepenap
TYpOHHBl OPH DacyeTHOM pexume; Ny,
Dy u Hy—Te e BeJIHYUHBI TNIPH HU3-
MEHHBILIEMCH HayaJbHOM H4BJEHHH.
Kak BunHO u3 dopmyawr (3-3), us-
MEHEHHE MOIIHOCTH TYypOHHBEI NPOHUC-
XOIHT 33 CYET M3MEHEHHI KaK TerJjo-
BOTO Iepernaja, Tak M pacxojna mnapa,
BbI3bIBaeMEIX M3MeHeHHEeM HauajbHOro
paBiaeHuss. CyMMapHOe BJAHSHHE 3THX
IBYX BeJHYUH MOXKHO OLEHHTh 0O

dopmyae [68]

ANy _ em \ Apo
T;“(‘“‘“’"m)%—' (3-4)

rae AN:/N; u Ap/po— OTHOCHTE/IbHEIE
H3MeHeHHs] MOIIHOCTH M HauyajbHOTO
naBaenust; ms= (k—1)/k; e=p./po—
OTHOCHTE/NbHOE INIPOTHBOAABJICHHE TYD-
6HHbI; & — mOKasaTedb HM303HTPOIILI.

Ananus dopmyawr (3-4) mnoxasbi-
BaeT, 4TO HPH INOCTOSHHOM OTHOCH-
TEJBbHOM INPOTHBOJABJEHHH NpHpalle-
HHe MOIIHOCTH H3MeHSIeTCH IIpOoIop-
IIHOHAJbHO TNPUPANIEHHI0 HAYaJBHOIO
JaBJeHHs, 1 3TO NOJIOXKeHHe ClIpaBel-
JUBO JJs BCeX TypOHH, He HMMEIONIMX
peryaupyeMmoro or6opa napa, B TOM
uynucyie ¥ AJS TYpOHH ¢ mpomileperpe-
BoM. IIpH M3MeHEHHH KOHEYHOro AaB-
JeHUs] 3a TypOMHOH H3MeHeHue MOUI-
HOCTH TIPH H3MEHEHHH HauaJbHOro
JNaBjieHHs OylneT 3aBUCETb OT OTHOCH-
TEJLHOTO TPOTHBOAABJEHUS. B stoM
cJydyae OTKJOHEHHE JaBJeHHS CBexke-
TO napa TE€M CUJbHee CKaXKeTcd Ha
MOIIHOCTH, pa3BHUBAaeMOl TYpOUHOH,
yeM Bbillle OTHOCHTEJIbHOE IPOTHBO-
IaBJeHHe, KaK 3TO BHEHO H3 puc. 3-1.

[Ipn yBeqnyeHHH HAUAJNBLHOTO IaB-
JeHusi Bce 0e3 HCKJIOUCHUSA CTYIeHH
TypOUHBI TPH TOJHOCTHIO OTKPBITHIX
PEryJHPYIONUX KJANaHOB OKa3HBa-
I0TCS  neperpyxeHubiMu. Haubouab-
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Puc. 3-1. OtHocHuresnbHOe mNpupalieHHe MoLl-
HOCTH TYDOHHEI B 3aBHCHMOCTH OT OTHOCHU-
TEJbHOr0 M3MEHEHHS HavajJbHOrO [IaBJeHUus
(IpH NOJIHOM OTKPHITHH PEryJAHPYIOLIHX KJa-
NaHoB).

Hyl0 Teperpy3xy IpPH 3TOM HCIBITHI-
BaeT IOC/TeIHsIsT CTyNeHb TypOHHSI,
HaBJieHHE 32 KOTOPOH COXpaHSEeTCs
MOCTOSHHBIM.

B KoHzeHCaUHOHHBIX TypOHHAX,
rrte abCoMIOTHOE 3HAYeHHE NaBJCHHSA
napa B nocJelHe#l CTyIeHH HEeBEJHKO,
OCHOBHAsl ONACHOCTb  3aKJ/JII0YaeTcst
B yBeJHYeHHH Hu3THGalollero MoMmeH-
Ta, HXeficTBylollero Ha paGouyne Jio-
natkn. B Typ6uHax ¢ npoTHBOAABIIE-
HUeM YBeJW4YeHue Neperaga Ha Mo-
CJEIHIOI CTYNEHb MOXKET, KpoMe To-
ro, BBI3BAThb ONACEHUs 34 NPOYHOCTDb
aunagparmel. Jlis NpUBERZEHHS YCJIO-
BUH pabGoTBl 3THX 3JEMEHTOB K pac-
YEeTHBIM  HeoOXOIZUMO  OUpPaHHYHTb
nponyck mnapa yepe3 TypOHHY ¢ Ta-
KHM pacueToM, uToOBl JaBJjieHHE B Ka-
Mepe peryJupyIolled CTyNeHH He npe-
BOCXOAHJO JHoNyctuMoro. B rakom
pexuMe pacxol nmapa OyAeT CHHXKeH
0 pacyeTHOro, 4TO NPHBENET K HOP-
MaJbHLIM yCJOBHAM paGOTH BCEX He-
peryaupyeMulx cryneneil. Buyrpennss
MOIIHOCTb TYypPOUHB HPH 3TOM Gyaer
HECKOJbKO  YBeJHYeHHOH Ha  Be-

JIHUHHY
DARPCnBE
860 '

rie D —pacxox mapa Ha TypOuHy;
AAP-C — noTMONHHTENbHBIA Nepenaj Ha
peryJupymoulylo CTylenb; MP-%q; — BHY-
TPEHHH OTHOCHUTEJbHBHI XK. I 1. pe-
ryJaupyiollefl CTYNeHH B JaHHOM pe-
KHUMe.

Ec.u remepatop HONyCKaeT TaKoM
pexum paGoThl, TO MJiA TypOHHBI Ta-
Kasi Tneperpy3ka TaKiKe JONYyCTHMA,
TIOCKOJbKY B JAHHOM CJyuae Hepery-
JUpyeMmbie cTyneHH paboTaloT B pac-
4eTHOM peXkuMme, a Teperpyska pery-
JdpyOLlell  CTyNeHH  3HAYUTEJBHO
MeHbIIe TOH, KOTOpas BO3HHKAaeT INPH
HOPMaJbHOM HA4YaJbHOM JAaBJEHHH
B peXHMe C OJHUM IOJHOCThIO OTKPHI-
THIM KJananoMm. Ecam xe reseparop
N0 YCJOBHSAM OXJaXJIeHHs HJIH BO3-
GyKIeHHs TaKylo Neperpysky He Jo-
lycKaeT, He0OXOAMMO JHaJjbHeiliee
cokpallleHHe pacxoja mapa J0 JOCTH-
JKEHHA HOMHHAJbHOH HarpysKH.

[Ipu HOMHHANBHOH HArpy3ke pac-
X0M napa Ha TypOHHY MOMXKHO TOACYH-
taTh 1o Hopmyae

H,
Dl = Do ‘H‘T . (3"6)

AN, = (3-9)

dra dopMmyna sBasercs nNpHOIH-
JKEHHON, MOCKOJIbKY OHa He VUHTHIBA-
€T H3MeHeHHS BHYTPEHHEro OTHOCH-
TeJbHOTO K. N. A. TypOuun. Ilpu Ta-
KOM peXXHMe JaBJeHHe B KaMepe pe-
TYJHpYIOUleH CTyNeHH HeCKOJbKO CHH-
3WTCS, YTC NpPHUBENET K HeGOoMbIIOH
pasrpyske HeperyJupyeMbIX CTylneHel
H HEKOTOpOIil feperpyske peryaupyo-
utel CTYylleHH 10 CPaBHEHHIO C pac-
YETHBIM PEXHMOM. DTH H3MEHEHHs He
MOIYT CUHTATLCS ONACHBIMH  Kax
C TOUKH 3peHUs HaNeXKHOCTH yNopHo-
ro TNOAIUHNHHKA, TaK H MO INpHYHHE
Nneperpy3kH peryJIHpylolliell cTyNneHH.

Ilpu naurenbHo#t paboTe Ha Tmo-
BLIIIGHHOM [aBJEHHW CBexero napa

CJeAyeT HMCKYCCTBEHHO OrpaHHYMTb
X0l TOCJeRHEro KJjanaHa, uto6bl He
JONYCTHTb TePerpy3ku INPOTOUYHOH

yacTH TYpOHHBI TIPU MOHHKEHHH Ua-
crorbl B cet. Jlas ycrpaHeHus Zpoc-
CeMHPOBAHHS B NOCJAEJHEM KJjamaHe
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MOXHO 3aIVIyWHTb 4YaCThb COII B pe-
ryJupylomei crynend. B stoMm ciay-
4ae K. O. A. TypOuHB npu paboTe
€ NOJIHOH Harpysxofl moseicutcd. [1pu
KPaTKOBPEMEHHOM YBEJHYEHHH Ha-
Ya/IbHOrO NaBJEeHUs PAaCcXOA napa MOX-
HO OTrpaHHYHTb BBeleHHeM B paGoTy
OTPAHHUYHTENS MOLIHOCTH.

[Ipy  yBenuueHHOM  HavaJbHOM
LaBJIEHHH Napa, KpOMe pexHuMa C 10J-
HOCTBIO OTKPBITBIME BCEeMH KJalaHa-
MH, ONACHBIM OyJeT TaKkKe H DPexHM
C OIHHUM IIOJHOCTBIO OTKPBITHIM KJialna-
HOM BCJIEACTBHE IEPErpy3KH peryJiu-
pylomiesi crymeHu. [lpu aauTeabHOR
paboTe ¢ NOBBINEHHBIM HAYaJbHHIM
HaBJIEHHEM CJEeAYyeT IIPOHM3BECTH Nepe-
HACTPOHKY PperyJHPYIOIUX KJanaHoB
C TeM, YTOObl YBEJHYHTb IepeKphiuly
B OTKDBITHH BTOPOro KJamnaHa. BoJgee
paHHee OTKPHITHE BTOPOTO KJanaHa Mo-
BLICHT [aBJI€HHE B KaMepe peryJupy-
IOLEH CTYNEHH NIPH MOJHOCTBIO OTKPHI-
TOM TIEPBOM KJalaHe H CHHU3HUT pacrno-
JlaraeMblil TenJionepenag B peryJaupy-
I0IlleHl CTYNEHH TIPH 3TOM peXHMe,

B Typ6uHax ¢ ApoccesbHBIM Tapo-
pacmpene/eHHeM [PH YAaCTHYHLIX Ha-
FPY3Kax IOBBIIIEHHE HAYaJbHOrO HaB-
JIEHHS1 He OTPa3HTCS HU HAa MOIIHOCTH,
HH Ha pexuMme paboThbl CTyHeHel Typ-
OHHBI, TIOCKOJIBbKY OHO OyHeT KOMIIEH-
CHPOBAaTbCA YBEJIHUYEHHEM APOCCEH-
poBaHHA B JPOCCEJLHOM KJallaHe,
Ileperpysxa NpOTOUHOH YaCTH MOXKET
HaCTYOHTs JHWb IIPU TOJHOM OTKpPHI-
THH JPOCCEJIBHOIO KJjamana. B 3Tom
cIyyae, Kak U B TypOHHAX C CONJIOBBIM
napopacnpejenenneM, HaurGoJgee Te-
PErpy*eHHOR OKaxercss MNOCAedHsst
CTyneHb TYypOGuHBL. s yMeHbIIEHUSH
€e TMeperpysku I0JIe3HO OTPAHHUHTD
X0J 00BOJHOTO KJamaHa, NOJAIOILEro
nap B NPOMEXKYTOYHYIO CTYIEHb, YTO
MO3BOJIHT YMEHBIUUTH MEPErpysKy IIo-
CJIeJIHell CTYIIEHH 3a CueT HEeKOTOpOW
NeperpyskH TOJIOBHBIX CTyneHeHd (Ho
6aiinaca). Takoit pexuM, OHAKO, MO-
XeT ObITb PeajiM30BaH TOJNBKO IOCHe
IPOBEPKH Ha MNPOYHOCTbL AMadparm ro-
JOBHLIX crynene#t. Ecau atu puadpar-
MHEl HE HMEIOT 3anaca INPOYHOCTH, TO
clellyeT TaKXKe OIpPaHWYHUTb M  XO0I
OCHOBHOI'0 KJIanaHa.
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Ilpu Bcex ycaoBusx nepesoma Typ-
GUHBI Ha TIOBBILIEHHOE JABJEHHE JOJIK-
Hbl OBIThb TIPOM3BEJEHBl IIPOBEPOYHBIC
pacueThl Ha MPOYHOCTb NAPOTPOBOJAA,
NapoBbIX KOPOGOK, CTONMOPHBIX H pery-
JHUPYIOLUIUX KJaNaHoB, a TaKXKe Kop-
nyca typ6unnl. Heobxoaumo yuuTh-
BaTbh, YTO eCIM TypOMHA He HMeeT
NPOMEXKYTOYHOTO NeperpeBa Tapa,
NOBBIIIEHHE HAYaJbHOTO jaBJeHHs
NpH TNOCTOAHHOH HauyaJbHOH TeMIle-
paTtype TNPHBOAHUT K YBEJHUEHHIO
BJ2XHOCTH B IIOCJHEIHHX CTYNEHSIX
H  COOTBETCTBYIOIlEMY  YBEJHYEHHIO
3DO3HAHOro0 M3HOCa paBouHx JONATOK.
[Tpn noHHKEHWH HAYaJbHOTO HaBJe-
HHusL TypGuHa He MOXeT OBITb Harpy-
J)KeHa JI0 HOMHHAJbHOH MOUIHOCTH.
YMeHbllleHHe MOLIHOCTH TpH  [OJ-
HOCTbIO OTKPBITHIX KJanaHaX MOMXHO
noacuutate no ¢epmyaam (3-3) wu
(3-4).

Hnurtensuas pa6Gota na INOHHU-
JKEHHOM HAa4aJbHOM JaBJieHHH OO6bIY-
HO cBf3ana c jaedextamu 6GapabaHa
KOTJIa HJAM TJaBHOTO NaporpoBoia,
BbIAABJICHHBLIMH NIPH OUepeaHOl IPOBep-
Ke MHCIIeKIHeHd KOoTJoHan3opa. B srom
cjyuae cJefayer TPOBECTH PEKOHCT-
PYKUHIO TYpOHHBEI C IeJblO yBeJuye-
HHSI €€ MOLIHOCTH.

B ryp6unax c consoBwiM mapopac-
npefejeiueM MOXKHO YBEJHYHTH HPO-
XOJHOE CcedyeHHe CONJ peryaupylolei
CTYNEeHH. YBeJuueHUE pacxoia napa
npu stoM Oyaer 6e3oNacHbIM 10 TEX
1op, 1MoKa B KaMepe peryJupyollei
CTYIIEHH HE YCTAHOBHUTCS pacueTHoe
IdaBJjieHHe, uTo OyJeT COOTBETCTBOBATH
pacueTHOMYy pacxody uepe3 TypOuHy.
B atom pexxume TypGuuna 6yaeT uMeTh
pacyeTHBLII NpONyCK Napa U pacuer-
Hble HalpsixkeHus B guadparmMax H
pabounx JonaTKax HeperyJHpyeMbix
crynereill. Moliliocts TypOUHBI TIPH
3TOM HeCKOJIbKO YMEHbIIUTCAd H3-3a
yMeHbLIEeHUs paclojaraeMoro TemJo-
nepenajaa Ha peryJUpyoILy CTYIEHbD.
®opmyna aas nojacuera yMeHbUICHUSA
moutHocty Gyaer anagoruuHa (3-5).
Jlast noctuXKeHuss HOMHHAJbHOH Ha-
ITPY3KH pacxol napa JAOMKEH OblThb
JNOTIOJHUTENLHO YBEJHUEH, uTO IpHBe-
JeT K Ileperpyske HeperyJupyeMbiX



cTyneHell 4 B 0COBEHHOCTH MOCAEAHeH
n3 Hux. Onpenenenue HOBOrO pacxonaa
napa MOXeT OBITh TPOH3BENEHO 110
tdopmyse (3-6). Hasa BuisaCHeHHS J0-
IIyCTEMOCTH 3TOTO Pacxofa CJaelyer
IPOH3BECTH pacueTbl Ha MPOYHOCTH
HeperyJqHpYyeMbIX CTYIEHEeH, a TaKKe
(Gaannesoro  CoeflMHeHHs  Kopryca
B 30He peryJupymoulefl CTyNeHH.

B typ6unax ¢ apoccesbHBHIM Tapo-
pacnpefeseHueM TNPH JJIHTEJABHOR pa-
60Te ¢ MOHHXKEHHBIM HavaJbHBIM JaB-
JIeHHeM Ilesiecoo6pasHo YAaJduTh 4acThb
MePBLIX CTYNEHEH € TaKUM pacyeToM,
uToOBl HOBOE HauaJbHOE JABJEHHE CO-
OTBETCTBOBAJIO MNABJEHHIO Tlepesa He-
yIaJeHHbIMH CTYIEHSIMH TpH pacyer-
HoM pexume. HeoGxoaumo npu stom
COOTBETCTBYIOIIUM 06pa3oM CHH3UTH
H HayaJbHYW TeMmnepaTtypy. B 3rtoMm
cjayuae pacxof, mapa uepe3 TypGuBy
LOCTHTHET HOMHHAJLHOU BEJUYHHBE, a
MOUIHOCTb TYpOHHBI OyIeT CHHKeHa
TOJbKO 34 CYET YMEHbIUEHHS TeIJIOBO-
ro nepenaja.

Has onpeneneHuss HOBOM Hayalb-
HOH TeMmepaTypsl HEOOGXOAMMO MO-
CTPOHTb JAeHCTBHUTEJNBHBI  THpPOIECC
paclupeHus mnapa B TypOuHe TnpU
pacyeTHOM pexXHMe B [-S muarpaMme
M B TOYKe IlepeceyeHHsl 3TOTO IPOIeC-
ca ¢ u306apofl COOTBETCTBYWOILEH HO-
BOMY HAauaJbHOMY JaBJEHHIO, Ofpe-
JeJUTb HCKOMYIO TeMIlepaTypy.

Ilpu OTCYTCTBHHM TeNJOBOTO pac-
yeTa NPOTOUHON YAaCTH TYPOHHBI KOJH-
YeCTBO YAAJSeMbIX CTyNeHeH MOXKHO
OTpeleNuTh, OLIEHUB Nepemnajn KaxmoH
u3 cryneHeil mo ¢opmyse [68]

d 2 n 2
h=2,94 (u—/a‘> (m) 3y (3-7)

rae d — quamerp CTYNeHH; f — YHCJO
060poTOB TYpOUHBI; U/Co-— OTHOIIEHHE
OKPYJKHOH CKOPOCTH K  CKOPOCTH
HCTeUeHHs U3 COILI, IOACYHTAHHOH 1O
BCEMY pacloJjaraeMomMy Iepenany
CTYIEHH.

Has ofecrneueHusi HOMHHAJbHON
MOIIHOCTH IIPH TIOHHXKEHHH Hadab-
HBIX TaDaMEeTPOB HEKOTODHIE KPYIHEBIE
Typboarperatsl CcHa6KawOTCS HONOJ-
HATEJNBHBIM KJIaTIaHOM, TO3BOJSIOUIAM

YBEJIHYHTb TNIPONYCK TNapa uepes Typ-
6uHy npu pabore B 3THX VCJOBHSX.
IIpu HOpMaJIBHEIX YCHOBHAX 3KEMAya-
TalM{d 3TOT KJalaH [OCTOSIHHO 3a-
KpHIT. B sTtoM cayuae B Texuuueckofl
XapaKTepPHCTHKe arperata yKasblBa-
I0TCSL JONYCTHMBble KoJjebaHus mnapa-
MeTpOB Iapa, NpPH KOTOPBHIX arperat
MOXKET HeCTH ITOJHYIO Harpysky.
Hamenenne sKoHOMHYHOCTH TypG6O-
YCTAHOBKH NIPH H3MeHEHHH HauaJbHO-
ro JAaBJeHHS TOACUHTATb 3HAUUTENb-
HO TpyJHee, YeM H3MeHEHHEe MOILUHO-
CTH. 3/€echb CHeNyeT YUHTHLIBATH H3Me-
HeHHe TeMIiepaTyphbl NTHTaTeJbHOH BO-
Jbl, lepepacnpejeJeHie BeTUUNHbl OT-
60pOB H NapaMeTpPoB Napa B TENJOBOHU
cxeMe, HM3MeHeHHe BJIAXXHOCTH B TO-
clefHUX  CTynmeHsx TypGuusl. Ha
pHc. 3-2. mpeicraBJeHAa 3aBHCHMOCTb
M3MeHeHHsT pacxoja Temja OT H3Me-
HeHUs HavyaJbHOTO NaBJeHHs Napa Anad
6aoka ¢ Typ6uHoi K-300-240 [46].

B) MsmMeHeHHe HauanbHON TeMmnepary-
Pbl H TemnepaTyphl npomneperpesa

IIpu u3MeHeHHH HayaJbHOH TeM-
nepaTypsl napa pacxof, ero uepes Typ-
6uny, paboTawllyl ¢ NMOJHOCTbIO OT-
KPBITBIMH KJallaHaMd, MoxeT OBlTb
onpeneset no gpopmyse

D,=D, ]/TT— (3-8)
0t
rie Dy u To— pacxol M HauasabHasdg
abGcosloTHAs TeMnepatypa HpH pac-
yetHoM pexume, Dy u To—Te xe
BEeJHYHHbl TPU H3MEHHBLIEHCH Ha-
yaJbHOH TemIeparype.

Kaxk Bunue u3 dopmyan (3-8), upu
YBEJIHUEHUH HavyaJbHOH TeMNepaTyphl
BECOBOH pacxoi Napa yMeHblIaercd,
a NpH yMeHbIUEHHH — yBeJHUHUBAETCH.
UTo Kacaercs TENJIOBOTO Niepenaja Ha
Typ6HHY, TO OH C NOBBILIEHHEM TeM-
nepaTypbl yBeJHYHBAETCH, a C TNOHHU-
JKeHUeM yMeHbuiaetrcs. TakuM obpa-
30M, NIPH NOJcUeTe MOLIHOCTH 3TH ABa
¢paktopa 6yayr HZeficTBOBAaTb BO B3a-
HMHO TIPOTHBOINOJIOXHOM HalpaBbJe-
aud. OZHAKo H3MeHeHHe TelJjolepe-
naja CKa3blBaeTCsd CHJbHEe, UeM H3-
MeHeHHe pacxona, yto H OymeT omnpe-
JleJIsiTb H3MeHeHHe MOLIHOCTH.
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Puc. 3-2. I'paduk u3MeHeHHst yaenbHOro pac-
XOla TemJa NPH H3MeHeHHH HAvaJbHOro JaB-
Jenus anaa typ6unst K-300-240.

[Mpunas B nmepBoM npubamKenuu
JAHHEHHYI0 3aBHCHMOCTb TEIJIOBOTO I1e-
penajga oOT HA4aJbHOM TeMIEpaTyphl,
MOXKHO  TOJYYHTb  NPHOJIHKEHHYIO
$opMysny u3MeHeHHSs MOILHOCTH OT
HU3MEHEHHA HayalbHOH TeMIlepartyphl
IpH TOJHOCTBIO OTKPBITHIX pery.iu-
PYIOLIHX KJanaHax:

T
N,=N, —TL}:’ (3-9)
rae No 1 Ni— COOTBETCTBEHHO MOLI-
HOCTb TP PACYETHOM H H3MEHHBILEM-
CA peXHMe.

[Ipu moBbllIeHHH HayaJbHOH TeM-
nepatypel MOIIHOCTh arperata HpHU
TIOJIHOCTbIO OTKPBITHIX KJAamaHaxX BO3-
pacrer. OaHaKO 3TO He BHI3OBET YBe-
JHYEHHS HaNpSAKeHUH B 3JeMeHTax
NPOTOYHOH YacTH TYpOHHBI, MOCKOJb-
Ky TEIJIOBBIE Ilepenajbl Ha Heperyau-
PyeMBbIX CTYNEHAX YMeHbIUalTCA, a
TeIJIoBOH nepenaj Ha PeryJaHpPYIOULYIO
CTyNeHb XOTS H YBeJHYHTCH, HO Oy-
IeT 3HAYUTENbHO MeEHbIle, ueM Tnepe-
najg mpH OAHOM MOJHOCTBIO OTKDPBITOM
KJallaHe Ha pacyeTHBIX napamerpax.
C Touxm 3peHust mMexaHmueckok mnpou-
HOCTH IIpH TIOBBILIEHHMH HAYaJbHOH
TeMIepaTypel HauGosee omacHblM Oy-
HET pPeXHM ¢ IOJHOCTBIO OTKPBLITBIM
OILHHM KJamaHOoM.

Ilpu pewmennn Bompoca o gomy-
CTHMOCTH DaboThl TYypOHHBI C TOBHI-
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IICHHOH HauyasJbHOH TeMIepaTypoit
0COGEHHO HEOGXOAUMO  YUHTHIBATDH
YXyAlleHHe MeXaHMYECKHX CBOHCTB

KOHCTPYKUUOHHBIX CTajeHl IPU TOBLI-

LIEHHH TeMOepaTyphH. DTO NOJNOKEHHE

KacaeTcsi BaxHeHIIHX XapaKTepUCTHK
CTaNH: JAJHTEJbHOH INPOYHOCTH, Ipe-
Jena TeKyuecTH, I10JI3y4ecTH H Ap.

SIBnenne mnossyuectu, T. e. CBO#-
CBO MeTadJa JaBaTh OCTaTOYHBIE
dedopMalHY NPH HANPAKEHHSIX, MEHb-
HIHX NpeJeJa TEeKy4YecTH, NPOSIBJSET-
Csl TIPH BBICOKHX TeMINlepartypax. Ilox
AJUTENbHBIM BO3JEHACTBHEM BBICOKHX
TeMIepaTyp H3MEHSIOTCA TeoMerpu-
YeCKHe pasMephbl HaNpSKEHHBIX HeTa-
Jeil. ITO NMpOSBJSETCS B YBEJHYEHHH
AHaMeTpoB TpyGONpOBOAOB OCTPOro
napa u Irapa npoMneperpesa, B H3Me-
HEHWH pasMepoB KOPIYCOB KJaNaHOB
U 3allBHXKEK, TapOBbIX KODOOGOK, pa-
Gouux JIONAaTOK H JAPYTHX 3JAEMEHTOB
TypOoarperara.

B naposwx TypGuHax, pa6oraio-
IIHX NpH HaAyaJbHBIX TeMIepaTypax
nopsinka 500—580°C, noasyuects Me-
TaJJla NpOSBJAAETCS TaKXKe H B yMeHb-
LHIEHHH C TEUEHHEM BPEMeHH HamnpsKe-
HUU B JeTasX, HMEIOUIHX HaTiar. 1o
SIBJIEHHE HOCHT Ha3BaHHE pesaKCallHH
HanpsixkeHud. Ilpw penakcauuu Ha-
NPSXKEHHH NPOHCXOAUT MEPEXo] ynpy-
rux Jedopmanuii B INlacTHueckue,
npHyeM ToJHas JedopMalust AeTasH,
npeacrapasomas cobol cyMmmy ynpy-
roil H NJjacTHueckoil nedopmalluu, He
usmensaerca. Ilepexox ynpyrux me-
GopManui B MIacTHYECKHE NPUBOIUT
K 0C/Ja0JieHHI0 TIOCafKHM JHCKOB H
BTYJIOK Ha poTope TypOHiibl, yMeHb-
INEHHIO Hanpsxenud B Ooartax H
WINHJIbKaX (JIaHUeBOro COeIHHEHHS.
Ocnabnenye HanpsiKeHuil B 60JTax H
HWNUJAbKAX MOXKeT NPHBECTH K Hapy-
IIEHHIO [IIGTHOCTH TOPH30HTAJNLHOTO
pasbema TYpOHHB H K IIPONapUBaHHUIO
ero.

[Tockonbky medopmanuu nonasyuye-
CTH C TeYeHHEM BPEeMeHH HaKallJHBa-
10TCA, B TYPOHHAX BLICOKOTO JaBJAEHHUS
periaMeHTHPYeTCs He TOJIbKO Ipe-
deJbHasd TeMIlepaTypa napa, NpH KO-
TOpoA paboTa TYpOHHBI HELONMYCTHMA,
HO K Bpems paboTwl arperata Ha JAo-



NyCTUMBIX, HO NOBHILEHHBIX MO CpaB-
HEHHIO € HOPMAaJbHBIMH TeMIepary-
pax. OO6bIYHO uHC/IO 4YacoB paGoTH
TypOuHbBI Ha TNOBHIUEHHBIX TeMMepa-
Typax Ilapa He MOJXKHO TpPEBBIMIATb
200—300 u B rox. Ilpu sToM maHTENb-
HOCTb OXHODPA30BOTO IOBHIIIECHHS TEM-
HepaTyphl TakKXe CTPOro perJaMeHTH-
pyercs.

INoxnxenne HauasibHOH TeMmnepa-
TYpbl TNPH TIOCTOSTHHOM HAayaJbHOM
IaBJCHHM CBEXKEro Iapa NPUBOJHT
K YBEJMUYEHHIO BECOBOIO pacxoja na-
pa uepes TypGuny. B stom ciyuae,
HECMOTPS. Ha HEKOTOPOe IOHHIKEHHE
mouoctd [dopmyaa (3-9)], nporou-
Hasi yacrb TypOuHB 6yzer paGoTaThb
C TOBLIUIEHHBIMH MEXaHHYECKHMH Ha-
npsxkeHHAMH. B wHauGosee HeBsiaro-
NPHATHHIX YCAOBHAX GyXeT HAXOJHTb-
Csl NOCJeAHsAss CTyNeHb TypOHHHI, rie,
MOMHMO  yBeJHYEHHS  HaTPsKEHHH
B pabOoydX JONaTKaX H3-3a yBeJaHUYeH-
HOTO BECOBOTO pacxojaa napa, Gymer
UMETb MECTO MOBBILIEHHBIH 3PO3HOH-
HBIH H3HOC M3-33 yBEJNHYEHHs BJAXKHO-
ctd. Pabora TypGUHBI ¢ NOHMKEHHOR
HaYaJbHOH TeMIepaTypoH BHISHIBaeT
YBEJNYEHHE PEAKTHBHOCTH CTyneHel
H yBeJHYEHHE 0CEBOT0 YCHJIHA Ha YIOp-
HBIl TOAIIMNIHHK, 4TO 0ObicCHAeTCH
YMeHbIIEHHEM TellJIOBBIX Iepenajos
B DeryJUupyIollefl H NocaeqyIOlHuX ro-
JIOBHBIX CTYNEHAX TYypOHHEL. ITO OCo-
GeHHO oNacHO I KPYIHBIX arpera-
TOB, paborawuux ¢ GOJbWUMH Ha-
Tpy3KaMH Ha YNODHBIl MOAIIHIHHK.

Beaeacrene  ykaszanumix  o6cTosi-
TeJLCTB paboTa TYPOUHBL C NOJHOCTBIO
OTKPLITHIMH KJaraHaMH TIpH 3HauH-
TE€JBHOM CHHXKEHHH HAYaJbHOH TeM-
nepatypsl He ponyckaerca. B umcr-
PYKHHSIX TO 3KCIJYyaTalHWH KamKJIoro
Typ6oarperata IO0JKeH OBbITb \Ka3aH
NOPSIOK CHUMKEHHS Harpy3KH MpH [o-
HHXXE€HHM HauaJbHOH TeMIepaTyphl.

B ryp6unax ¢ mnpowmmeperpesom
MpH HOMHMHAJbHOH TeMIlepaType mapa
npoMneperpeBa H3MeHeHHE pexXHMa
paGoThl TYpOHHBI NPH M3MEHEHHH Ha-
YaJbHOH Temmeparypol Oyder He
CTOIb 3aMeTHHIM. [TocTrosiHeTBO TeMite-
paTypel napa noclie NpoMmmeperpesa
ne npepoxpanser YHCI u UH/I or n3-

MEHEHHSI PeXKHMa NIpH NepeMeHHON Ha-
yajbHOH TeMmepaTtype mapa. B sTom
ciyyae H3MEHeHHEe pacxoAa uepes
UBJl npuseser K cOOTBETCTBYIOUIEMY
H3MEHEHHIO pacXoja u uepes focJe-
dywouue crynedd. OfHaKo 3T0 H3Me-
HeHHe pacxojfa OyJeT He TaKHM 3a-
METHBIM, KakK B Typ6uHax Ge3 npoM-
neperpesa.

Hsmenenne temnepatyps napa mo-
cjJe IpoMIeperpeBa NpPH IOCTOSTHHOH
HavyaJpbHOH TeMiepaType TaKkKe BJIHA-
€T Ha H3MeHeHHe pexXuMa paboThl Kak
UBJ, Tak ¥ cryneHe#, HaXoASUIUXCS
nocse npomneperpesa. [Ipu ysesnue-
HHH  TeMmIlepaTypbl IpOMIeperpesa
JaBJieHHE B IIpOMIleperpesaTeje BO3-
pacraer. 3To NPHBOZUT K HEKOTODOM
pasrpyske cryneneii UBJl u x nepe-
TPy3Ke MOCJeNHeH CTYNeHH TYPOHHLL.
[Tounxkenue TeMmepaTypbl npommepe-
rpeBa NPHBOIHUT K NMOHMMKEHHIO HaBJe-
HHS Tapa B IIpoOMIEperpeBarede,
BC/JEACTBHE UEro Ieperpy:KeHHoll oxa-
XKeres nocaenuss crynedis UBJ. Ipu
atoM crynenu YCH n UH] 6yayr pa-
6oTaTbh C MNOBBINIEHHON CTENeHbl0 pe-
aKTHBHOCTH, YTO INIpHUBENET K H3MEHe-
HHIO OCEBOTO YCHJIHS B TypG6HHe.

Bce stm o6crositenbcTBa 3acTaB-
JAKT CHUXKATb HArpy3ky TYPOUHE H
B OJIOUHBLIX YCTAHOBKAaxX INPH MOHHIKE-
HHH TeMIIepaTyphl CBeXero napa u na-
pa 1ocje NpoMexXyTOUHOro Teperpesa.

Ha puc. 3-3 mpusoautcs rpadux
pasrpyskn Typ6uust K-300-240 npwu
CHMXXEHHH YKA3aHHBIX TeMIepartyp.

KonebaHus Temnepatyp CBeKEro
rnapa U TNapa InocJe NpoMieperpesa
IPHBOAAT TakkKe K H3MeHEHHIO 3KOHO-

Mar[Ng ] J 7*1
2001 B
' l f
100 J
|| A RN
o ; 1

o e
449 467 L6000 G20 60w

Puc.  3-3.  Tpaduk pasrpyskd  TypOHHBI
K-300-240 npn cunxkeunn TeMIEpaTypul OCTPO-
ro mapa W napa NpoMieperpesa. ‘

1 — cHHXaeTCa TeMnepatypa oOCTporo napa; 2-—
GHHXKaeTcd TeMnepaTypa napa upomneperpesa.
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Puc. 3-4. Tpadux uaMeHeHHs YAENBHOrO pac-
Xoaa Tersa TpPH H3MEHEHHH HayaJbHOH TeM-
nepaTypbl W TeMNepaTypel NpoMIleperpesa.

1 — n3MeHaeTCs HavasnbHas TeMmllepaTypa napa; 2 —
HaMCHACTCHA TeMIeparypa fMapa Nocie NPOMEXYTod-
HOTO TNeperpeBaTes.

MHUHOCTH VvCTaHoBkd. Ilns ompenene-
HHA 3TOTO H3MEHEHHHA, NMOMHMO H3Me-
HeHHs! TeNJOBOTO Iepernana Ha Typ-
O6uHy, HeOOXOAMMO YUHTBHIBATL H Ta-
KiHe ¢GaxTopel, KaK H3MeHeHHe TeM-
nepaTyphl mapa, NocTylawliero B pe-
reHepaTUBHbIE TOAOTPEBATE]H, M M3-
MEeHeHHe BJaXKHOCTH Napa B ToCHel-
HuX cTymeHax TypOunbp. C  yderom
9THX [OJoXKeHHil cocTaBieH rpadux

Ta6 auya 3-1
Iomnpasku K
HoMuHasbHbe apaMeT- | pacxony Tenaa
pbt HA OTKJIOHEHHE
HaYaJIBHBIX
napamerpoB
Po napa OT HOMH-
HaJIsibIX, %
Tun 1ypo- —
arperata D)
to °C | =3
ge e
MMa | % oz s
2 HE H
£ = s
M = E o
K-200-130 12,75 130 | 565/565 | —0,060{ 0,20
+0,068
K-150-130 12,75 130 | 565/565 [ =0,03 | 0,30
BK-100-6 8,83 90 535 | x0,09 | —0,22
—0,07 { +0,26
BKT-100 8,83 90 535 | 40,11 | ¥0,36
BK-50-3 8,83 90 535 | —0,09 | 70,30
+0,08
BK-100-5 8,83 90 500 —8,0'17 +0,36
+0,1
BK-50-2 8,83 90 500 —g,(ﬁ *0,39
+0,
BK-25-1 8,83 90 500 | —0,07 | ¥0,40

74

H3MEHEeHHS] VAEeJbHBIX PacXoJO0B Tela
Ha typ6uny K-300-240 npu usmene-
HHH TeMIepaTtyp uuksaa (puc. 3-4)
[46].

TensoBble HCNBITAHHUA KaK OTede-
CTBEHHOT'0, TaK W 3apy0eXHOro 3Hep-
reTHYECKOro 000pyAOBAHHS TOATBED-
JKAAIOT JHHEeHHBI XapakTep 3aBHCH-
MOCTH yAeJbHOTO pacxoia Temja OT
H3MEHEeHHS HayaJbHBIX NapaMmeTpoB
napa. Jrto No3BossieT paspaborarth
yCpeoHeHHble TIONPAaBKH Ha H3MEHeHHe
HauaJbHBIX NTapaMeTpPOB K HOPMATHB-
HBIM XaPaKTepUCTHKAM THMOBLIX TYyp-
6oarperatoB. Takue NONpaBKH, MOJY-
uyeHHble B pesyabraTe o6paboTKH Ma-
TEpHaJoB HCNBITAHHH, MNpeICTaBJEHb!
B TabJ. 3-1.

r) H3MeHeHne KOHEUHOro AaBJleHMs

V KoHJeHCALMOHHBIX TypOHH, pa-
6orawinux ¢ TAyGOKAM BaKyyMOM
B KOHJeHcaTope, AaBJjelue 3a nociel-
HeH CTYNeHbIO MOXKET H3MEHSThCH B J10-
BOJIbHO HIMPOKHX Mpejenax 3a CUeT
H3MEHEeHHS NapoBOI HATPY3KH, 3arps3-
HeHus TpPyGOK KOHAEHcatopa, YyXYaA-
UleHHs] BO3JAYUIHON NJOTHOCTH BaKy-
VMHO# CHCTEMBI, H3MeHeHHs KOJHYe-
CTBa ¥ TeMIepaTypbl OXJaxKaarouiei
BOABI H BCJEICTBHE APYTHX NPHUAH,
BJIMAIOMINX Ha pexHM paboThl KOH-
JeHCcalHOHHON YCTAHOBKH.

Paccmotpum  pabory  TypOuHbB
¢ TIOJIHOCTBIO OTKPBITBIMH PEryJHpYIo-
LUIHMH KJalnaHaMH. ’

[Tpu pabore nocaeined CTyneHH
TYpOHHBl C KPHUTHYECKHMH CKODPOCTS-
MH MOHMKeHHe JaBJeHHs B KOHIEHCa-
TOpe He BHI30BET H3MEHEHHUsI pacxoia
papa uepe3 Typ6udy. Msmenenue pac-
X0Ja MOMeT NpPOU30UTH JiHHIb TIpH
NOBBLINIEHHH [aBJIEHHS U TOJbKO B TOM
cjayuae, KOTZAa CKODOCTH HCTeYEHHS
cTaHyT mokputHueckuMH. OnHaKo 3TO
MoJIOKEHHe SBJSETCH UYHCTO TEOpPeTH-
yeckum. Ha camom jpesne H3MeHEHHe
BaKyyMa B KOHJeHCaToOpe B CaMBbIX
IMPOKUX Tpeiesax MNPAaKTHYECKH He
BJMSIET HA pacxoj rnapa uepes TypOu-
Hy, paboTalUlyl0 C TNOJHOCTBIO OT-
KPHITBIMH KJalaHaMH, BC/AEICTBHE ue-
IO MOUIHOCTb TypOUHBl H3MEHSETCS



TOJIBKO 34 C4eT H3MeHEHHsl TelJoBOro
fepenazxa Ha typouny.

Hans wuccienoBanus paGoThl Typ-
OHHBl TIPH H3MEHSWIIEMCH JaBJEHHH
3a nocnaefHed CTyIeHbIO HeoOXOJNUMO
NpOaHaJH3UPOBATb paboTy nocaeaHed
CTYIEHH B 3THX YyCJOBHAX. [Ipu pabo-
Te€ CTYyNeHH B JOKDHUTHUECKOM PEXKH-
M€ HUCTeYeHHUS] H3MeHEeHHe JIABJEHUS
B KOHJEHCaTope I[OBJeyeT 34 coGoH
U3MeHeHHe TeIJIOBOTO Tepenajga Ha
HECKOJIbKMX  NOCJAefHHX  CTYTEeHfX,
IpuueM H3MeHeHHe MOIIHOCTH Gyiaer
NPOMOPUHOHAILHO H3MEHEHHIO TErJo-
nepenanua.

Ilpr jmocTHXEHHH B IOCJCAHEel
CTYIIEHH KDHUTHYEeCKOH CKOPOCTH H
laJbHedIleM ITOHHXKEHHH NaBJEHHA 32
CTYIIEHbIO yBeJHUEHHE TEIJIOBOTO Ile-
penaga OyJeT IPHXOIUTBCS TOJBKO
Ha INOCNEAHION CTYNIeHb, H 31eChb Nps-
Masi  UPONOPUHOHAJNLHOCTE  MEXKIY
NpupalleHHeM TeIJIoNepenana u 1pHu-
pallleHHeM MOLIHOCTH OyJeT Hapylle-
Ha. B aToM coyyae nmouuKenue gapJe-
HUA 3a CTYNEeHbIO CONPOBOXKAAETCS
OTKJIOHEHHeM ITIOTOKa B KOCOM cCpese
CONJ M JIONATOK M yMEHbIIEHHEM
OKPYXKHOH COCTaBJSIIOLLEH CKOPOCTH,
YTO NPHBOJHT K YMEHbLIEHHIO INpHpa-
LleHHsT MOIIHOCTH. Ilpu manbHeHlnem
TIOHMXKEHHH JaBJEHHS 3a CTYIeHblo
MoxKeT OLITb HCUeplaHa PaCIHPUTENb-
Hasi crnocoGHOCTb KOCOTO Cpesa, mocJe
Yero IMOHHXKEHHE NABJEHHSI B KOHAEH-
caTope He OyJeT BBHI3LIBATb yBeJHUe-
HUA MOLLIHOCTH.

Kak nokasanu teoperuyeckue uc-
CJAeAOBAHHs, 4 TaKKe HaTypHble HuC-
NMBITAHUA DsAfla TypOuH, AJS KaXKAoH
TypOHHBI MOXKeT ObITH MOCTPOEHA YHH-
BepcasbHast 3aBUCHMOCTb BeJHYHHBI
OTHOCHTEJDBHOrO NpUpPAILeHUus] MOILHO-
CTH OT OTHOCHTEJLHOTO H3MeHeHHs
JlaBJieHHs B KOoHAeHcaTope. Takasi sa-
BUCHUMOCTb Aas  TypOuusl BK-50-1
JIM3 mocrtpoena na puc. 3-5 [68].

OTa KpHBas XapaKTepPHU3YeT PeRKHM
JOKPHTHYECKOIO HUCTeueHHs: (0Tpe3ok
AB), rIe OTHOCHTE/NbHOE MpHpallleHHe
MOIIHOCTH 3aBHCHT JHHEHHO OT OTHO-
CHTEJIbHOTO HPOTHBOLABJEHHSA, H pe-
JKHM C pacliMpeHHEeM Napa B KOCOM
cpese (orpesok BC), rae sra 3aBHCH-

KBm Ha 1xr [y
b0 17—:—4—,&
7 & \s
AN; I\
b0 ———5 \
'DK '70 \
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Puc. 3-5. YHuBepcasbHasi KpHBas ;rypGHHm
BK-50-1.

MOCTb CTAaHOBUTCA Heaunelino#. Ha
yuactke CD, rne pacuupureabHad
CMOCOGHOCTh KOCOTO Cpe3a HCUepIbl-
BaeTcs, MOLIHOCTb MOCJefHeH CTyne-
HY C yMeHbILEeHHeM TNPOTHBOJABJEHHUS
He yBeJHYHBAeTCH, a MOILHOCTb Typ-
OHHBI B LEJOM Ja)Ke€ YMeHbIIaeTcs
(nynkrupHas auHust C’D’) 3a cuer
yBequueHHss orbopa napa B NepBbf
M0 XOAY BOABl MOAOTPEBATENb HHU3KO-
ro KaBJeHHs.

Ilas GosbmuHCTBA TYpOHH cpen-
HHX MapaMeTPOB H3MEHEHHE JaBJeHHUS
B KoHAeHcaTope Ha =*+0,98-10—23 MIla
(#0,01 xrc/cM2®) npHBOAMT AJS BCex

Harpysok X M3MEHEHHIO MOUIHOCTH NPH-

MepHo Ha *1% uomunaabHolR MoII-
HOoCTH. [nst Typ6un BbICOKHX mapa-
METPOB Napa € NPOMEKYTOUHBIM IIe-
perpeBoM H3MeHeHHe MOLIHOCTH TIPH
HU3MEHEHHH KOHEYHOro HaBJjelus G6y-
AeT COCTAaBJATb MeEHbUIYIO OTHOCH-
TeJbHYIO BEJHYHHY BBUAY 3HAUHTE]b-
HOTO pacrnoJjiaraeMoro TemJonajieHus
y atux Typ6uH. Ha puc. 3-6 npencras-
JeH rpadHxk TNONpaBKH K MOILIHOCTH
Typboarperara K-200-130 na pnasJe-
Hue oTpaboraBulero napa. B o6Jsacty,
OrpaHH4YeHHOH npsimbimp [—I u II—
11, sTa 3aBuCHMOCTb npHGAHIKAETCS
K JIMHEHHOH, ¥ NMOTNpPaBKa K MOIIHOCTH
Ha H3MeHeHHe NaBjieHHd Tapa B KOH-
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Puc. 3-6. Tlonmpaska K MOMHOCTH TYpOGUHE
K-200-130 #a gaBaeHne orpaGoraBilero napa.

gencatope Ha +0,98-10-3 MIla
(x£0,01 Kre/cm2) COCTABJSAET
F1760 kBr.

Paccmorpum pafoTy KOHAEHCALH-
OHHO#l TypOWHBI IPH HU3MEHAONleMCH
BaKyVMe C TOUKH 3PDeHHS HaLeKHOCTH.

[Tpu noBvlleHUH AABJIEHHS B KOH-
JeHcaTope TENJIOBOH repenag Ha Typ-
6uHy yMeHbIUaeTcsl, INpuUYeM 3TO
yMeHbllIeHHe nepenana NpHXOAHTCA Ha
HECKOJIbKO MOCJAeRHHX cryneHeil. Ha-
NpPSXKEHHS B 3THX CTYMEHAX YyMeHb-
LIAI0TCsI, 3aTO YBEJHUHUBAIOTCHA CTere-
HH peaktuBHOocTH. [Ipu HeboabLIOM
yBeJHUYEHHH [1POTHBOJABJECHHA H3Me-
HEHHE PEaKTHBHOCTH He MOXET BbI3-
BaTh 3HAYHTEJbHOTO YBEJHUEHHs oce-
poro ycumiansi. [Ipu paboTe Xke c pes-
KO VXYIHIEHHBIM BAaKyyMOM MOTYT
BO3HHUKHYThH OHACeHHs 3a HaJEKHOCTb
yIOpHOro TMOAWHTHUKA TypOuubl. Ha-
PANY C 3TUM IIPH 3HAUHTENBHOM YyXVI-
HIeHHH BaKyyMa VBEJHUHBAETCS TeM-
nepartypa BBHIXJONHOrO matpybxa Typ-
6HHBI, YTO MOXET BBI3BaTb pacUeH-
TPOBKYy arperata ¥ TNosiBjieHHe Helo-
AyCTHMOH BUODAUHH.
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Ilpu yray6senun BakyyMa o cpas-
HEHHIO C DacCyeTHBIM NPOHCXOAUT Ie-
perpyska INOCJAeIHHX CTyneHefl Typ-
OHHBI 33 CueT YBeJHUYeHHS INPHXOZAS-
HIErOCsl Ha HHUX TEIJIOBOTO Ilepenanad.
B 0co60 HeGJaronpHATHBIX YCHOBHSX
[IpH 3TOM HAXOJAUTCH NOCJeRHAS CTY-
IeHb, Ha JOJIO KOTOPOH NPHXOAUTCH
HauGosbllee U3MEHEHHe TerIonepena-
1a, a 1noc/e yCTaHOBJEHHS B HeH KpH-
THUECKOr0 pekuMa HCTEYEHHS JAalb-
Hefillee yBeJMUYeHHE TEIJIOBOTO Iepe-
najga GyaeT NMPHXOAUTbCS TOJbKO Ha
Hee.

B Typ6uHax c NPOTHBOAABJEHHEM
OTHOCHTEJIbHOE H3MeHeHHe KOHEeUHOro
JaBjieHHs BJusieT B OoJbliell CTENeHH
Ha pexuM paboTel TYpOHHBI, ueM
B KOHIEHCAIMOHHOH MammuHe. ITO
06bSICHSIETC] CPABHUTEJIBHO MaJbIM
TEIJIOBLIM TepenagoM, MPHXOAALIHM-
¢ Ha TypOHHY, H OTCYTCTBHEM KPHTH-
YeCKHX CKOpOCTell B ee HeperyJjaupye-
MBIX CTyneHsx. B Typ6uHax 3Toro TH-
rna H3MeHeHHe KOHEUHOTO JaBJeHHs
B GOJIbIIHHCTBE CJYy4aeB TMNPHBOJAUT
K H3MEHEeHHI0 pacxoja napa npHu Quk-
CHPOBaHHOM IOJIOKEHHH DEryJHpyio-
II{X KAAMaHoB.

[Tpu oTcyTcTBHH B KaKOH-THOO H3
CTyIleHeH KPUTHYECKHX CKODOCTEH Hu3-
MEHEHHE pacXola MOXKHO IOACUMTATDH

no gopmyJse
pz __p.'l 1
Dy=D, p"—_zz—pzz v (3-10)

raoe Do, po 1 p.— pacxol, HauaJbHOE
H KOHeuHoe HaBJeHHe Mapa NpH pac-
yeTHOM JIaBJeHHH 3a TypOHHOH,
D, — pacxon napa TpH H3MEHEHHOM
NPOTHBOAABJECHUH Pa.

Ecan  peryaupyollas  CTyneHb
Typ6uHbl paboTaeT B KPHUTHYECKOM
pexxuMe, NOHHXKeHHE MPOTHBOJABJe-
HHS He BBI30BET H3MeHeHHs pacxola
napa uepe3 TypOuHy. Ilpu yBeanue-
HHH TPOTHBOJABJEHHSI pacxold Oynxer
COXPaHATLCSA NOCTOSHHBIM O TeX Nop,
IIOKa CKOPOCTH B peTyJHpYIOlIeH CTy-
MeHH He CTaHyT MOKPHTHYECKHMH.
B nocaenmeMm cJayyae pacxof uepes
TypGuHY OGyJeT yMeHbINaTbCsl COrJiac-
no dopmyae (3-10).

IIpyn TOHMKEHHH AABJEHHS 32 IO-
clefHedl CTyNeHbIO NPOTHBOJABJEHYE-



CKHX TypOuMH HauboJbLIHE HATpsIXKe-
HUsL OyleT HCOBITHIBATH Auadparma
nocsentedl crynenu. [loaromy rpu pa-
00oTe Ha NOHHXEHHOM IpPOTHBOJAABJIe-
HUH pacxXol mapa cJeRyer oOTrpal-
unTh corsaacHo dopmyne [68].

=0V (B) (%) @1

rne Uy, p. u T,— pacxol u napamer-
ppl mapa 3a TYpOHMHON B pacCuYeTHHIX
yenosusix; Dy, pa u T, — Te Ke Beau-
YMHBL [IPH NOHHKEHHOM JaBJEHHH Ia-
pa 3a mocsaejHel CTyNeHbIO.

B cospemenHbIX Typ6uHAxX ¢ mpo-
THBOJABJE€HHEM CYLIECTBYeT 3aliura
OT MePerpyskd InocsaenHedl CTymeHd
TIPH PE3KOM IOHHXKEHUH NPOTHBOAAB-
Jenust. B ycioBusix paGoThl TYpGHH
C IepeMeHHBIM IPOTHBOJABJEHUEM
ocooe BHHMAaHHE CJedyeT 0OpaTHThb
Ha HM3MEHEHHE OCeBOTO YCHUJHA, IIO-
CKOJIbKY Yy TypOHMH C NIPOTHBOZLABJeE-
HHeM [pDH H3MEHEHHH KOHEYHOTo JNaB-
JIeHHS OTHOCHTEJNBHOE H3MEHEHHE Oce-
BOTO ycuJHA OyaeT 6oJiee 3HAUHTENb-
HbIM, 4eM y TypOHH KOHIEHCAHOHHO-
ro Tena. C yBesuueHueM NPOTHBOLAB-
- JIEHHS ¥ 3THUX TypOUH 3HauuTe/ bHAs
4acTb NOCAeAHHX CTyneHeH Oyner pa-
60oTaTh C MNOHUXKEHHBIMH TeNJOBHIMH
nepenagaMH, 4To NPUBEJET K YBeaHYe-
HUIO CTENCHHM PeaklHH 3THX CTyNeHed
H K COOTBETCTBYIOIIEMY POCTY OCEBO-
ro ycunausi. MaMeHeHWe cyMMapHOTO
OCEeBOTO ycuJusg OyldeT 3aBHUCETb TIPH
3TOM OT KoHGurypauum potopa. llpu
HaJHYHU Ha HeMm YCTYNOB cuJja, Ael-
CTByIOIlas Ha 3TH YCTYIB, C YBEJH-
YeHHeM IPOTHBOAABJIEHUS] YMEHBINHT-
¢, YTO B TOM HJM HHOH Mepe OyneTr
KOMIIEHCHPOBATh BO3PAaCTAHHE OCEBO-
TO YCHJHSI, BBI3BAHHOE YBeJTHUYEHHEM
PeaKTHBHOCTH TOCJeXHHX CTyNeHel.
B Hexortopmix cayuyasx obllee oceBoe
YCHJIME ¢ yBeJHUeHHeM NPOTHBOAABJIE-
HUSL ~ MOXeT [a)e yMeHbHIHTHCH.
B cnvuae noHuxeHus NPOTHBOJABJIeE-
HHSL OoceBoe ycuaue OyJeT U3MEHATbCS
B o6paTHOM NoOpAIKe.

OcoGeHHO pe3KO H3MeHsIeTCs oce-
BOE yCHJIHE NPH H3MEHEHHH INIPOTHBO-
IaBJeHHS B peaKTUBHOH TypOuHe,
HMelolled pasTPy30UHBI MOpLUEHb,

COeJIMHEHHBIA C BHIXJONHBIM NaTpy6-
KoM. B stom cayuae wHarpyska Ha
yIOPHBIH NOJAIMIHNHHUK GyHeT B OCHOB-
HOM OIIpeleJaTbCsl H3MEHEHHEM YCH-
JHUH, HeACTBYIOIMX Ha GapaGan H
pPasrpy3ouHblii TOpIIeHb poTOpa Typ-
Ounbl. TakuMm o6pas3oM, mepesox Typ-
OHHDLI ¢ NPOTHBOAABAECHHEM HA PEXHM
C U3MEHEHHBIM JaBJIEHHEM Ha BHIXJIO-
ne TpebyeT TLIATEJBHOH pacyeTHOH H
B psifie cJydaeB 3KCHepPHUMEHTaJbHOH
NPOBEPKH peXuMa paboTel YHOPHOTO
NOJALIKNIHHKA TYPOHHBE B HOBBIX YCJO-
BHSAX.

BHyTpeHHsis MOILIHOCTb TYpOUHEI
OpH M3MEHENHH TNPOTHBOAABJIEHHS MO-
XKeT ObITh NOACYHTAHA MO dopmyJe

HO 1 oL 1
N,:NOTZQ—O;’;, (3-12)

rae No, Do, Ho 4 10i — MOILIHOCTD, pac-
XOJ, TENJOBOH Ilepenajg u BHYTPeHHHH
OTHOCHTEJbHBIA K. 1. A. TYPOHHBI NpH
pacueTHOM JaBJeHHH 3a TypOHHOIL,
Ny, Dy, Hyt ¥ moit — Te XKe BeJHUYHHBI
NpH HM3MEHHBHIEMCS TNPOTHBOJABJE-
HHH.

n) PaGora TypGHHBI B pexxuMme yxya-
WEHHOTO BaKyyMa

ITepeBox TypOuH Ha yXyJdIUIEHHBIH
BaKyyM C HCIOJIb30BAHHEM TenJsa OT-
paboraBilero napa B NocjexHee Bpe-
Msl HalleJ IHPOKOe pacnpocTpaHeHue.
Baarogaps emy ObIO IOCTHTHYTO
3HAUHTEJbHOE YJIy4YlIeHHe TeXHHKO-
3KOHOMHUYECKHX INOKasaTejlell CcTaphixX
KOHJeHCAUMOHHBIX cTaHuuit. B pexu-
M€ C YyXyAIIEeHHBIM BaKyyMOM MOTYT
paboTraTbh H TeMNJI03JeKTPOLeHTpaJy,
rie B KaueCTBe MNepBOH CTYIIEHH IO-
IoTpeBa CETeBOH BOABI MOXKeT OblTb
HCIOJIb30BaH KOHJeHCaTop Tem1odH-
KallHOHHOH TypOHHBL.

Ecnn pabora Ha yxyauleHHOM Ba-
KyyMe He MNpelyCMOTpeHa 3aBOAOM-
H3TOTOBHTENEM, KaK 3TO CHeNaHO Ha
Typbunax T-50-130 u T-100-130, To
peajmsaunusi ITOro pexuma Tpebyer
IpoBelleHHs TIlaTeJbHbIX DAacueToB
3JEMEHTOB TYPOHHBH H KOHAEHCATOpa,
a4 HHOTZXa M BHECEHHS psfa KOHCT-
PYKTHBHBIX H3MeHeHHI B 3TH 3Jle-
MEHTHI.
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OcHOBHBIMH 3ajflauaMH, KOTOpBIE
BO3HHKAIOT TMpH TNepeBoje TypGUHBI
Ha DEeXHUM C YXyAUIEHHBIM BaKyyMOM,
SIBJISIIOTCS

a) mposepka U ofecreueHrne Mexa-
HHUECKOH INPOYHOCTH BOASIHBIX KaMep
KOHJeHcaTopa Npu paboTe Ha IOBHI-
IIeHHOM J.aBJEHHH BOMHI;

6) npoBepka u oGecleyeHue IJIOT-
HOCTH  BaJIbLOBOYHBIX  COeJHHEHHH
Tpy6OK KOHJEeHCaTOopa;

B) TPOBEPKa OCEBOTO YCHJAHUS Ha
VIOPHBIN NOAMHUIHHK Typboarperara;

r) TpoBepKa BeJHUUHBl pacleH-
TPOBKH TypOHHBI H3-332 MNOBBIILIEHHS
TeMIlepaTyphl BBIXJIOMHOTO NaTpybKa;

I) TIpoBepKa HaJEeXHOCTH PaGoTH
KOHAEeHCATHOT0 Hacoca HNpH MOBBILIEH-
HOH TeMIepaType KOHIIEHCATA;

e) nposepka paboTHl BO3AyXOyaa-
JAKLIHX YCTPOHCTB.

Ilpn pemeHHn BONPOCOB, CBA3aH-
HBIX € YBEeJHYEHHEM MeXaHHYECKOH
IIPOYHOCTH BOASIHBIX KaMep, HeoOXOMH-
MO YYHTLIBaThb (€HNOCO0  BKJIOUEHHS
KOHIeHCaTopa no Boje. Ecau KoHAeH-
CaTOp HAXOIHUTCH HA HAMOPHON JIMHUH
CeTeBOI0 Hacoca, BOIAHbBIE KaMepbl
JOJI2KHBI OBITH PACCUUTAHBEL HA IOJHOE
JaBJeHHe, CO3daBaeMOe CeTEeBbLIM Ha-
cocoM. ITpu pacmosnozKeHuu KoHaeHca-
TOpPa Ha BCACHIBAIOLIEH JHHHH AaBJe-
HHe B BOASIHBIX KaMepax OyleTr 3Ha-
YUTEJLHO MEHblIe JaBJeHHus, CO034a-
BAeMOT'0 CeTEeBbIM HACOCOM, H MeHbllle
CTATHYECKOTO Hamnopa remyaocetd. Mak-
CAMaJbHOE JAaBJIEHHe B 3TOM cJiyuae
6yneT UMeTb MECTO IIPH OCTaHOBE Ce-
TEBOT0 Hacoca, Korja BOASHbIE KaMme-
pPEl U TPYOHBIA Ny40K OKAMXKYTCA TOX
NOJIHBIM CTaTHYECKHUM JaBJEHHEM Te-
TJIOBOI CeTH.

Tlpenoxpauurenbuble  ycTpoOHCTBA
OT BHE3allHON HArpy3KH KOHIeHCaTo-
pa CTATHYECKHM JaBJeHHeM TelJIOBOH
CeTH MOTYT GBLITh BHIIOJIHEHH B BHJE
THJIPABJANUECKOTO 3aTBOpPa C aBTOMa-
THYECKHM OTKJIOUEHHEeM KOHIeHCaTo-
pa mo BOJE 3aJABHKKOH C 3JeKTpHue-
CKUM [PHBOJAOM ¥ COOTBETCTBYIOULIEH
curnaausanuei. Kpome toro, peseps-
HBIE CETEBBIE HACOCHl JOJXKHB HMETb
6JIOKHPOBKY, BKJIIOYAIOLLYIO HACOC NPH
aBapHMHHOM  OCTAHOBE  OCHOBHOTO.
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[IpakTHUECKH Bceria npu mepeBo-
Jle KOHJeHCaTopa Ha pexum OGoiyepa
NPUXOAHTCA YBEJIHUHBATL MEXaHUYe-.
CKYIO TIPCGUHOCTb BOASHBIX KaMep H
TPYOHBIX JOCOK. 10 ocoleHHo HeoG-
XOIMMO B KOHAEHCATOPaX C UYTYHHHI-
MH BOISIHBIMH KaMepaMH. YcCHJeHHe
BOISIHBIX KaMep JOCTHraeTcsl yCTaHOB-
KOH JONOJHUTENbHBIX AHKEPHBIX CBS-
3eil W npuBapkod pebep KeCTKOCTH
(B cTanbHBIX BOASIHBIX KaMepax).
B psire cnyuaeB uyryHHele BOJASIHbIE
KaMephl 3aMeHSIIOTCS Ha CTaJjbHBLE,

Cepbesnoit npoGaeMoll siBJasieTCH
Takxe o0ecreueHne MPOYHOCTH KGCH-
JeHCATOPHBIX TPYOOK H MJIOTHOCTH HUX
Ba/NbLOBOUHBIX coefiuHeHuil. Ilpu Ha-
rpeBe KopIllyca KOHJeHcaTopa #u TpyG-
Horo nyuka no 80 —90°C Bciencreue
Pa3HOCTH TEPMHUUECKHX  YJJIHHEHUH
CTa/JbHOTO KOPNyCa M JATYHHBLIX TPY-
60K B Tpy6Kax M BaJbIOBOYHEIX coOe-
IUHEHHSIX MOTYT BO3HHKHYTh 3HAUH-
TeJbHble HanpsixeHHda. B Kougencaro-
pax ¢ JJIMHHBIMH U TOHKHMH TpyOKa-
MH 3TH HamNpsXeHHs HEBeJHKH, TOo-
CKOJIbKY DPAa3HOCTb TEPMHUECKHX Je-
¢dopManui KOHIEHCATOPHBIX TpPYOOK
H KOpIyca KOMIEHCHPYETCS H3MeHe-
HueMm nporuba Tpy6oK.

B oTHOCHTeNbHO KOPOTKHX KOH-
JeHcaTopax ¢ TpyOkamMu OOJbIIOTO
IHaMeTpa TepMHUECKHe HanpskKeHHs
B TpyGKaxX MOTYT IMpPEBLICHTb HOTMY-
ckaemylo BeqnuuHy. B astom cayuae
OIHY 13 TPYOHBIX JOCOK HeoOXOAMMO
BHIIOJIHHTL TOJABMKHOH ¢ TOMOIIBIO
JIUH30BOTO KOMTNEHCATOpa.

Ha puc. 3-7 npeacrasJied KOHJEH-
carop Typ6unel AK-24, pexoHcrpyn-
poBauubil aasg paboOTBl B YCAOBHAX
VXyAUIEHHOTO BakyyMa M INpOTHBOZA-
BJaeHHsA. B maHHON KOHCTPYKIHH TIOX-
BHKHOCTb TPpyOHOH Rocku [ obecneyu-
Baercsl JMH30BBIM KOMIIEHCATOPOM 2,
3aMEHHUBIIHM JKECTKOEe COeJHHeHHe
TpyGHOH [OCKH C KOPIYCOM KOHJeH-
caTtopa. Bec BonstHoro 6apabana BoC-
IPHHAMAETCS CHIelHaJ bHbIM CTaJbHBIM
XOMyTOM 7, MOJBEIleHHBIM Ha KpOH-
wrenax 6. Boxasuele xamepsl ycHie-
HBl JONOJHHTEJbHBIMH aHKEepPHHIMH
cesasgamu 8. Bo u3bexaHue mepekoca
TpyOHOH JOCKM  yCTaHaBJHBAIOTCA
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Puc. 3-7. PekoncTpykuus koHpencaropa TypGuner AK-24.

! — Tpy6uas nocka; 2 — NUH30BBLIL KoMfiencaTop; 3 — BOAsHAA KaMepa; 4 — KpbIIKa

Tpy6a oTcoca BO3AyXa (MapoBo3AYIUHOH CMecH);
uble CcBA3H, 9, [0 — manpamrasiouie WTHOTHIL

JOTIOJIHUTETbHBIe HanpasJsoIIHe
wTHd T, ofecneynBaolye MJOCKOA-
panyeabHOe cMellleHHe TPYOHOH MOCKH,

BecbMa CJA0XKHBIM BONPOCOM SB-
JSETCST Ofipe/leleHHe peaKLUHH nocuel-
HHX CTyneHe#l TypOUHB 1pH HOBOM
pexume. XOpPOWHH pesyabTaT JAaeT
pacueT HeCKOJbKHX MOC/AeINHX CTyIe-
el ¢ kouua, OAHAKO OKOHUATENbHOE
cyxaeHne o pafoTe YIOPHOTO TOA-
WHIHHKA MOXHO cHeJaTh TOJbKO MO-
cJe HATypHBIX HCOBITAHUl TypOHHBI
B pexuMmMe YXYALIEHHOTO BaKyyMma
¢ H3MepeHHeM TeMIepaTyphl CerMeH-
TOB YIOPHOTO MOAIMIHIHHKA.

Kak noxasas omeliT Iepepojla Ha
yXyMILEHHBIH Bakyym psiza TypOuH
pPasHBIX KOHCTPYKOHE, HHUTAE He Ha-
OJ1101aJ0Ch 3HAYHTEJNBHOTO yBeJHuye-
HHs OCEBOrO JaBJIEHHs] M MOBLHUIEHHUS
puGpaunuy arperara BCJEICTBHE Tep-
MHUYECKOH PaCUEHTPOBKH.

[Tpu nepesoze TypOuHB Ha pabo-
Ty € YyXYIIUIEHHHIM BaKyyMOM H3Me-
HSIIOTCSL YCJIOBHSI BCACHIBAHHSA KOHIEH-
CaTHOrO Hacoca MO CPAaBHEHHIO ¢ HOD-
MaJbHBIM KOHACHCALHOHHBIM DEXH-
MOM. ¥YBe/JuyeHHe NaBJeHHs B KOHJEH-
caTope siBJsietcst 6J1aronpUATHBIM (ak-
TopoM [Js1 paboThl Hacoca, OAHAKO
OJHOBpPeMeHHO DACTET M TeMIeparypa
KOHjeHcaTa, uYTO MOXKET IIPHUBECTH

BonAHON KaMepw; 5§ —

6 — KpOHWTEeRH; 7 — XOMYT; 8 — NONOJHHUTEJbHbie aHKep-

K CpbiBy paGoThl Hacoca, a TaKke
VXYIIIUT YCJIOBHS PabOTH MOAUIHNHH-
KOB.

Bo u3fexxanue cpbiBa Hacoca HJIHU
nonajaHus ero kKoJjeca B 30HY KapH-
TalUHd HeOOXOJHMO YBeJNHYHTb JlaBJie-
HHe Ha BXojAe B Hacoc. g 3TOro Ha-
coC J0JXKeH ObIThb 110 BO3MOXKHOCTH
3arny6JieH, ecay IO3BOJAIOT MECTHBIE
ycaosusi. Kpome Toro, s yBenanue-
HHsSt TIOANOpa TNOJe3HO NOANePKHBATh
B KOHAeHcaTope GoJiee BLICOKMH Yypo-
BeHb KOHAEeHCara, 1eM INPH HOPMaJb-
HoM pexume. Eciu npu 3TOM HUKHHE
psim TpyOOK OKa)kKeTcs I0J YpOBHEM
KoHjeHcata, TO 3TO He JOJIKHO BHI-
3bIBaTh OTACEHHH, MOCKOJAbKY IPH pa-
foTe KOHAeHcaTOpa B pexume OOH-
Jepa TepeoxJaxaeHHe KOHIeHCaTa He
aBJsieTcs Telyosoil motepeil. B To Xe
BpeMsi CYLIEeCTBEHHOE NOHUKEHHE TeM-
mepaTypbl KOHJEHCATa N0 OTHOUIEHHIO
K TeMIllepaType HacCbILIEHHdA, COOTBET-
CTBYIOLIEH [AaBJIEHHIO B KOHJIEHCATO-
pe, npuBefeT K 6oJiee YCTOHUHBOH pa-
Gote Hacoca B HOoBoM pexume. Kpo-
Me TOro, Iojauda IMepeoxJaXAeHHOro
KOHeHcaTa B OXJadHUTeJH 3XKEKTOPOB
Gyner GJaaronpuUATHO BJHSATb Ha pa-
60Ty H 3TOTO y3Jaa TypGOyCTAHOBKH.

[Ipy HCHNOJNB30BAHHH B KauecTBe
BO3AYXOydaJsOMHKX YCTPOHCTB Tapo-
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BEIX 3XEKTOPOB B paloTe OGBIUHO
OCTaBJIAIIOT BTOPYIO CTyNEHb ABYXCTY-
HEHYATOr0 3KEKTOPa, MOCKOJIbKY Aa-
BJIEHHE B KOHIEHCATOpe GJHIKe COOT-
BETCTBYeT JaBJIEHHIO Ilepel BTOPOH
CTYNEHbIO 3XKeKTopa. Dosbinoe BJHSA-
HHe Ha paboTy 3¥KeKTOopa OKasblBaer
TeMIepaTypa OTCaChbIBAEMOH CMECH.
Ilpu BbICOKOH Temnepartype cmecH u
3HAYUTEJbHOM  MNpHCOCE BO3yXa
3KEKTOp MOXKeT paboTaTb HeyIOBJeT-
BODHTEJIbHO, UYTO NpPHBEJET K YBEJH-
YEHHIO TeMIIepaTypHOTro Haropa B KOH-
JleHcaTope H HeNOBbIpaboTKe 3JIeKT-
puyeckoil suepruv. B astom cuayuae
XOMONUJIbHHKY 3XKEKTOpa lLenecoos-
Pa3HO OXJIaXJaTb He KOHAEHCATOM, a
XOMOQHOH BONOH HJIH YCTAHOBHTbL HA
BCacChbIBAIOIEH JIMHHH 3XKeKTopa J0-
TIOJIHUTEIbHBIH BBIHOCHOH BO3AyX00X-
JanguTeNb.

HTo xacaercsl IepeneskH mpoTou-
HOH uyacTu TYpGHH, TO 3Jecb BONpOC
pelmiaercsi B 3aBHCHMOCTH OT CE€30H-
HOro pexuma paGorel TypGuunl. Ilpu
TOKPBITHH TypOuUHOH rpadwmka Temno-
uxraunHOHHON HArpysKH B JeTHHE Me-
cALB TypSoarperar nepexoauT Ha KOH-
JNEHCALHOHHLIH pexXuM paborte. [lo
STOH TNPHYHHE KaKHe-JIHGO MepeesKu
B IIDOTOYHON yacTH TYpOGHHH Hellene-
coobpasusl. HMckioyenne moryr co-
CTaBHUTh ABYXUHJHHAPOBBIE TYyPOHHBI,
rie Ha BpeMsa paboTHl arperara B Te-
MJIOQUKANMOHHOM  PEXHME  DPOTOP
HHJI 3ameHsiercss NpOMeXyTOUHBIM
BaJOM, TepelalolluM KPYTAMMHA Mo-
ment ot UUBJ k reuweparopy, a aua-
¢parmer ITH]JL Bpemenno yaanasiorcs.

B ycnoBusix nocrostunoit paGorsl
TYPOHHBI € yXyIUIEHHBIM BaKyVMOM
Lenecoo6pasHo yRadUTb PAj [OCAeI-
HHX CTyIleHEeH, KOTOPHIe B 3TOM DEXKH-
Me [paKTHYECKH HHKAaKOH MOIIHOCTH
He BBIpa0aTHIBAIOT, a CO3MAI0T HOMOJ-
HHTEJbHEIE NOTEPH HA TpeHHe ¥ BEeH-
THJSALHIO Napa.

Has onpenenedns ycaosuit paGo-
TBl NOCASAHHX CTyHeHed H pelleHus
Bonpoca 00 HX yIaJeHHH HEOOXOAH-
MO TIpPOH3BeCTH JeTaJbHBI pacuer
TypOHHBl C KOHIA C oOllpefeJeHHeM
TEMJIOBBIX IepenafoB Ha MOCJeAHHS
CTyIeHH M WX NoTepb. B cayuae He-
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O06XOLHMMOCTH TEMJIOBblE  Ieperajb
NMOCJEAHHX CTyHEHEH MOXHO OIEeHHUThb
no npubau:KenHo#t dopmyne (3-7).

[Tpu pewenun Bonpoca o6 yiraae-
HUHM NOCHEeNHHUX CTyNeHeH HeoOXOAHMO
HMeTb B BHAY, 4TO JaBJeHHe 3a Io-
caenHell  HeyAaJeHHOH  CTyNeHbIO
B DacyeTHOM peEXHUMe JIOJXKHO COOT-
BETCTBOBATb HOBOMY JaBJEHHIO B KOH-
neuncarope. Ecaun takoro coorsercTaus
HOOHTLCS He yHAaercsi, TO HOBOe Ja-
BJIEHHE B KOHAEHCATOPE JOJKHO GBHITh
EblLIe, HO HE HHXKe, YeM JHaBjieHHe
B 3TOH TOYKe TYPOUHLIIIPH PACUETHOM
pexume. B nporusBHoM cayuae moc-
JeHssl HeyjpaJeHHas cTyleHb Oyner
neperpyxena.

IMocne ynanenuss mocseauux cry-
neHeH NPOTOYHOH YacCTH TYPOUNLE Cae-
yeT onacaTbCsl Pe3KOTO NOHHKeHHS
JNaBJleHHsl B KOHJAEHCATOpe NpH I[0J-
HO#l Harpyske, KOTOpOe MOKET IMpH-
BECTH K HeIONYCTHMOH Meperpyske
NoC/JeHel HeylaneHHOH  CTyfeHu.
B stom cayuae pauuosannno umerb
3alIUTy OT [IOHHXKEHHA JaBJeHHud
B KOHJeHcaTope.

B ycaoBusix nocrosnuoi pa6orhi
TypOHHBEI B pexXuMe yXyIUIEHHOro Ba-
KyyMa INpH MaJbiX pacxolax BOXbI
uepe3 KOHAeHcaTop ILesdecoobpasHo
3arJyluTh H BBIPE3aTb 4acCTb TPyBGOK
KOHJleHcaTopa AJs YBEJHUYEHHS B HHX
CKOPOCTH BOAB. IJTO IO3BOJHUT TOBHI-
CHTb KOo3p(PHUHEHT Tenjonepelayn
B KOHJ€HCATOpEe, YTO B KOHEYHOM HTO-~
re upuBeleT K yBeJHUEHHIO BHIPadoT-
KM 3JIeKTPOIHEPrHH HA TeNJOBOM MO-
TpebaeHnu. Belpeska 3araymieHHbIx
Tpy6OK, KPOMe TOr0, HO3BOJHT yMEHb-
LWIHTh 1apOBO€ CONPOTHBJIEHHE KOH-
fencaropa, uTo ocobello axKTyaabHO
JUIsL  KOHZEHCATOPOB CTaphiX THIOB
¢ 60JILLINM NAPOBBIM CONPOTUBJICHHEM
TpybHoro nyuka. B HexoTopwmix cay-
Yasx MOMKET OKasaThCs llesecoodpas-
HBIM TEPEeBOJ KOHAeHcaTopa Ha yBe-
JIHYEHHOe YHCJAO XOAOB.

Onpenenenne pacueTHHIM MNyTeM
HeJOBBIPAGOTKH 3JeKTPHUYECKOH 3Hep-
UM NPH NepeBOfde TYPOHHBI HA PEXKUM
YXYAUWEHHOTO BaKyyMa INpH coxpaue-
HHH TOCJAEJHHX CTyIeHed sIBJAETCS
3ajaueil BechMa caoxuol. Tensnosolt
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Puc. 3-8. I'padmk monpaBok K MOLIHOCTH HA
HfaBjenye orpaboTabpllero napa AJas TypGHHH
BT-25-4.

npoiecc B MOCJEJHHX CTYNEHAX Typ-
OMHBl MCKAXKaeTCs CTOJb CHJIbLHO, YTO
onpejeseHHe BHYTpPeHHEro OTHOCH-
TEJBHOTO K. M. J. 3THX CTyNeHed H
BCell TYpOMHBI B LIeJOM TNpPaKTHYECKH
He TpejacTaBsJsieTcs BO3MOXKHbIM, Ha-
HboJlee MOCTOBEPHBIE pe3yJbTaThl JHa-
IOT HAaTypHble HCHBITAHUS TypOHHBI,
OPOBOJUMBIE HCCIENOBATENbCKUMH H
HaJgaJO4YHbIMH oOpraHuszauusmu. Pe-
3yJbTaThl 3THX HCIBITAHHH MOXHO HC-
MOJIb30BaThb AJS MPOBEAEHHUST PACUETOB
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Puc. 3-9. I'paduk monpaBok XK MOUIHOCTH Ha
JaBjeHne oTpaloTaBulero mapa AAs TypGHHH
BIIT-25-3.
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NPH TlepeBoJe HA YXYIUIEHHHIH Baky-
yM OAHOTHNHOIO 0GOpYyXOBaHUS.

Ha puc. 3-8 u 3-9 npencrasienbt
rpadukd NONPAaBOK K MOLIHOCTH Ha
laBJeHue orpaboTaBllero mnapa Typ-
6un BT-25-4 u BIIT-25-3. 9t rpaduxu
[I03BOJIIOT ONpPENENHUTb HeJOBLIPaboT-
KY 3J1eKTPO3HEPTHH B 3aBHCHMOCTH OT
H3MEHeHHS KOHEYHOTO [aBJIEHHA INpH
pasyMyHBIX pacxojdax napa B KOHJAeH-
catop TypOHHHL.

e) HameHeHHe paBieHus B peryjaupye-
MoM otGope

Typ6una, umerolmas peryaupyemble
oT6opHl Napa, Moxer paboraTh c H3-
MeHeHHbBIM AaBjeHueM B oTOope 3a
CyeT NMepeHacTPONKH peryJsropa Aas-
JIEHHS.

IToHu:keHue naBjieHHA B oTOOpe
NIpH HEH3MEHHOM IIPONYyCKe Napa ye-
pe3 TypOHHY NMpUBEJET K YBe/JHUYEHHIO
MOILHOCTH Typ6oarperara, [OCKOJbKY
YBEJHYUBAETCS BLIpAGOTKA B3JEKTPO-
sueprud B UBJl norokom ‘Tnapa, Hay-
UM B oT6OP.

Ecnu Typbuna CHa6)K'ae’I‘ HEeCKOJ1b-
KO TemJOBHIX NorpebGuTeneil, To Aas-
JenHe B oT6ope OyleT ONpeResaThCs
norpeburesneM, TpeOyrOHIUM HaHBLIC-
LIero JaBJIeHHsl, a OCTaJibHbie NOTpe-
OuTenu OyAyT CHabXKaTbCH JPOCCENH-
DOBAHHBIM IAapOM, 4YTO, €CTeCTBEHHO,
CHHMKAaeT 0OLIYI0 9KOHOMHYHOCTb YCTa-
HoBkH. Ecsu Gosburyio yacte oTbupa-
€MOTro napa Heo06X0AHMO APOCCENHpPO-
BaTb, TO MOXET 0Ka3aTbCsi 3KOHOMH-
YeCKH BHITOJHLIM CHH3UTh JaBJeHHEe
napa B orbope, a norpebureas, Tpe-
6yiolero nap 6oJiee BBICOKOTO AaBJie-
HHsl, cHaGxkaThb MapoM H3 KOTEJbHOH.

Eue 6osee uenecoo6pasHBIM $IB-
JASeTCH NPHMEHEHHe JJs TelyocHa6-
JKEHHS 3TOTO TOTpebHTeNsd  CXeMbl
¢ TepmoxommpeccopoM (puc. 3-10).
3TO NMO3BOJHT COKPATHTbL PacXol CBe-
JKEro mnapa 3a CueT CXKaTHfl HEKOTO-
poro KoJHuecTBa Inapa H3 oT6opa
Typ6unbl. [IppmeHenHe Bcex 3THX Me-
TofloB ofecneuenusi norpedurenei na-
poM TpeGyeT TILATeJBHOTO TEXHHKO-
39KOHOMHUYECKOTr0o 06OCHOBaHHS.
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Puc. 3-10. INpuununuansHas cxema yCTaHOB-
KH TepMOKOMIIpeccopa.

[Ipy Hanuuuu psiza mapannenbHo
paboTamuux TypOUH C PeryJupyeMbiM
oT6OpOM Ilapa PpaLHOHAJbLHO Bhijde-
JUTb OJHY HJIH HECKOJBLKO TYPOUH AJS
CHa0XeHUsI MapoM OTHeJbHBIX NOTpe-
Outesnedl, TpeOyOINX AaBJAEHHS Mapa,
OTJIHYHOTI'O OT OCHOBHOM Macchl MOTpe-
Outenei. Eciu Typ6HHA 10 yCJAOBHAM
TENNOCHA0KEHHsST MNoTpebuTenell Mo-
XKer paboratb c pmaBneHueM otbopa,
foJiee HH3KHM, YeM pAacueTHOe, TO,
Ipexae YeM OCYLIeCTBHTb TIEPEXOXR
Ha HOBOE JaBJeHHe, HeoOXOAUMO MpO-
BEDHTb BO3MOXKHOCTb HaJEXKHOH pado-
Tbl TypOHHBL. YMeHbLIeHHE JaBJEHHS
B Kamepe peryaupyemoro orGopa 1o
BEJHUYUHBl pPp, MeHblUEH, YeM MHHH-
MaJibHOE HAaBJeHne pMI;  jpomyckae-
MO€ 3aBOIOM-H3TOTOBHTENEM, TpebyeT
CoKpalleHus nponycka napa B UBJ.
IT0 Heo6X0AUMO, YTOGBI COXPAaHUTDH
MPEeKHUMH HaNpsixKeHusl B Auadparme
H pabouynx Jomarkax nocjeiHed cry-
nenun UB/I. Orpannuenue pacxona na-
pa B UB]Il Moxer GHITh NOACUHTAHO
no ¢opmyae (3-10), rme BMecro mna-
paMeTpOB Mapa B KOHJeHCaTope IpH
pa3nYHBIX pexHuMax paboTh Cclefyer
IOJICTABUTL Te e MapaMeTpnl B pe-
rynupyeMmom orbope.
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3-3. PABOTA TYPBHHBI C YACTUYHO
OTKJIOYEHHOW PETEHEPALLUEN

Pa6Gora Typ6uubl ¢ KakuM-11HG60
OTKJIIOUEHHBIM pereHepaTHBHBEIM TOXO-
rpesaTesieM NPHBOAHUT K yXyAUIEHHIO
9KOHOMHYHOCTH YCTAaHOBKH H Tiepe-
pacxoly TONJHKBA, IpHYeM HauGOJb-
HiHe NOTePH JaeT OTKIIUYeHHe BepX-
Hero (MmocJeHero Io XoAy BOABI) MO-
norpesatesst. [Ipu orkialouennn Bepx-
Hero moxorpeBaTess WJAH TPYIIB IO-
JoTpeBaTesiell  BBICOKOIO  JaBJeHUS
pPe3Ko CHHXKAeTcs TeMmnepartypa Iu-
TAaTeJbHOH BOJABI, BCJEACTBHE Yero
YBeJHYUBAETCHA PacXod TONJHBA KOT-
Jloarperatom. JTO yBeJHUYEHHE PacXo-
Ja TON/HBA He MOXKeT OHTb KOMIIEH-
CHPOBAHO HEKOTOPBHIM IOBBILIEHHEM
K. . 0. KOTeJbHOrO arperata 3a CUer
TIOHHXKERHA TeMIepaTypbl VXOASHIUX
rasos.

B ra6n. 3-2 npuBoAaTCS nonpasku
K DacXoAy Temjaa NpH OTKJIOHEHHH OT

HOPDMbBI TeMIIeparyphl NuTaTeJbHOH
Ta6 ruya 3-2
INonpaska k pac-
HoMmuHanbHbie na- XOAYy Telsa Ha oT-
paMeTphl KJIOHeI{He OT HOD-
MBI TeMIepaTyphl
Tun TypSo- Do U TaTeNbHO! BOXB
arperara -
pe - Ha +109, ©
% | o °C |yommianmio-| ©
Mlla £ ro 3Haue- H
E HHs, Y% s
K-200-130 12,75 | 130 | 565/565| Her naubix| +0,30
BK-100-6 8,8 90 535 0,35 *0,15
BKT-100 8,8 90 535 30,185 | ¥0,21
‘BK-50-3 8,8 90 535 +0,37 ¥*0,22
BK-100-5 8,8 90 500 50,25 *0,24
BK-50-2 8,8 90 500 *0,58 F0,32
BK-25-1 8,8 90 500 30,30 0,19

BOJBI, BBIUUCJICHHBIE IJIST HEKOTOPBIX
Typ6oarperaToB OTEUYECTBEHHOrO MPO-
H3BOJCTBA.

[Ipun oTkAOUeHUH BepXHHX OTOO-
pOB H HeHM3MEHHOM pacxoje napa ue-
pe3 TypOHHY IaBJEHHS B HHXKHUX OT-
60pax HeCKOJbKO MNOBBICATCH H TEM-
nepaTtypa BOJABI 32 3THMH NMOJOTpEeBa-
TeasIMH OyleT TaKkKe HECKOJbKO BHI-
1mle pacyeTHOH (3a HCKJIIOUeHueM Je-
aspaTopa, AaBJeHHe B KOTOPOM MOJ-
JepXKHUBAETCS HAa INOCTOSIHHOM YDOBHeE
aBTOMATHYECKH).
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Ilpn oTkA0OYeHUH NPOMENYTOUHO-
ro rojorpesaTess, KOIAa BepXHHH
foxorpesareb BK/IIOUEH, TeMIepary-
pa NUTATeJbHOH BOJABI He MeHsiercs
HJIH MEHAETCS He3HAUHTEeJbHO. B aToMm
cIyyae yxyllieHHe SKOHOMHUYHOCTH
IIPOUCXOAUT 34 CUET NOHHKEHHUS Tep-
MOJINHAMHYECKOr0 COBEepPIIEHCTBa IHK-
Jia, JI0CKOJbKY TeIJIOBYIO Harpysky
OTKJIIOYEHHOTO ToJorpeBatessi Geper
Ha cebs caeylOIUH MO XOAY BOJB
[OJOTPEBATENb, H PACX0OJ BBICOKONO-
TEHUHAJIbHOIO Tlapa B CHCTEMe pere-
HepaLuH yBenuuuBaercs. B csow oue-
penb TemjoBas Neperpy3ka BepXHero
MOJOTPeBaTeNsd BeAET K YBEJUUEHHIO
HeIOTpeBa B HeM, UTO TAaK¥Ke CKasbl-
BaeTcsd Ha 3KOHOMHUYECKHX MOKa3aTe-
Jsx ycraHoBkH. OTKJ/IOUeHHe pereHe-
paTHBHBIX TOJAOrpeBaTesel, Kpome
TONO, BBLI3BIBAET MepepacupeneseHue
TENJIOBBIX NepeNnafoB 110 OTCEKaM Typ-
6WHbBl M HEeKOTOpoe VXyalleHue 3a
CYeT 3TOr0 BHYTPEHHETO OTHOCHTENb-
HOTO K. II. 1. TypBoarperara.

[Ipg  paccMOTpeHHH  BONPOCOB,
CBAI3AaHHBIX € OTKJKUeHHeM MOAoTrpe-
BaTtesel, ocofoe BHUMaHue CJIELYET
YAENHTb MNPOYHOCTH 3IJEMEHTOB MPO-
TOYHOU uvacTH TypOuHel. HaMmenenue
pacxoloB napa ¥ TEWJIOBHIX Iepena-
OB 10 OTCEKAaM TYpOUHBI, BHI3BIBAEMOE
nepexkJaUeHHsIMI B CXEMe pereHepa-
UHH, HEH30€IKHO BBHI3LIBAET TNEPETPY3-
Ky OTAEJbHBIX CTyNeHeHd NpH NOJHOM
pacxosae mapa uepes TypOuHy.

IIpu stux pexumax B HanGoJee He-
6/1aroNpHUSATHBIX YCAOBHSX HaXOLUTCA
NIOCJIeIHAS. CTYNEHb KOHAEHCAIHOHHOM
HJIH TIPOTHBOAABJEHUECKOH TYypPOGHHEL,
II0CKOJIbKY OTK/II0UeHHe JI060oro nojo-
rpesaTesss HJIM [PYMNBl MOJOTpeBare-
Jiefl NIPH HEH3MeHHOM IpPONyCKe napa
yepes TypOHMHY NPHBOXHT K yBeJnde-
HHIO pacxoja uyepe3 Hocjaeayiollue Mo
xoay mapa crynenu. Kpome rtoro, me-
perpy:KeHHoll oKasblBaeTcAd u Jda-
¢parma crynesu, ciaenyiolllefl 3a ofT-
KJIOUeHHBIM NoforpesareneM. OcoGen-
HO OTIACHBIH PeXHUM CO3MAeTCsT B MO-
MEHT OTKJIOYEHHUS 3allUTOH TCPYIIBL
IIBH npu aBapuifHOM TMOBHILIEHHH
YPOBHs1 B OJHOM H3 HHX. B atom cay-
yae 3HauHTeJbHOE IMOBhLILIEHUE HaNps-

6‘

JKeHHII B HEKOTOPBIX y3nax arperara
CONMpPOBOXKAAETCS elle M JAHHAMHYe-
ckuM 3 dekroMm u3-3a OLICTPOICHCT-
BHS 3alUUTHI.

B nacrosinee Bpemsi npu pabore
¢ YaCTHYHO OTKJIOUEHNOl perexepa-
[{Hell 3aBOJaMHU-H3TOTOBHTEISIMH yCTa-
HABJWBAIOTCS NPelesNbHO AONYCTHMbBIE
3HAYeHHd JAaBJEHHS B KOHTPOJbHBIX
CTyMeHsIX. JTUM CaMBIM OrpaHHUYHBA-
I0TCSE PAcXOoJ Tapa W MOLIHOCTb Typ-
GoarperaTa B AaHHOM pexume pabo-
tol. B Ta6a. 3-3 npuBoasitca 3Haue-

Tab ruya 3-3
Ipenensho o- b cia
IYyCTHMOE 1aB- 3
Jeide B Kame- a
Braicuenne ITBJL be Deryaupy- 2 &
owel cTyiedn E ]
58
MIla |krcem2| =8

Bkmouensl o6e HHTKH
IBAO . .| 17,9 183 312
Orkmouena ogHa HUT-

ka TIBT . ... .| 16,2 165 | 305
OTkitoueHE 06e HUTKH
nBa . ... ...| 14,8 | 151 | 300

HUSl NpeJeJbHO JAONYCTHMBIX HaBJje-
HHH B KaMmepe peryJHpyiollell cTyme-
Hu typ6unbl K-300-240 JIM3 B cay-
ygae OTKJIOUeHHs OAHOH WJIH NBYX HHU-
tox [IB]J] npu pa6ore Gesz nornonauu-
TeJbHbIX OTOOPOB Napa Ha coBCTBEH-
HBIE HYXKAB 6J0Ka.

Hanuuwe nponoanurennunix o160-
poB Ha cobcTBennble NMyXAbl 6/a0Ka
(cymxka TOMaHBA, IOAOTPEB BO3AyXa
nepej BO3AYXONOAOrPeBaTEIEM, BKIIO-
yeHHe OOMNJIepHO#l yCTaNnoBKH 4 T. 1.)
pasrpy:kKaeT I0OCJeAHIO0 CTyNeHb Typ-
O6HHBI, OAHAKO B 3TOM CJydyae OKasbl-
BaeTCd  NEeperpy:KeHHOHM  TIoJIOBHAs
yacTb TypOUHB, B 4dacTUoCTH auad-
parMa nepBoi HeperyJnpyeMmoil cryrne-
Hu. J1s orpauuuenns sToi meperpys-
KH yCTaHaBJIMBaeTcCs TpejenbHoe AaB-
JIeHHe B KaMmepe peryJaupyioueil cry-
IIeHH, KOTOpOoe He JOJKHO TpeBbl-
matbesd NpH J0O60H KOMOHHALMU AO-
MOJHUTENbHBIX OTOOPOB Ha CoOGCTBEH-
Hble HYK]IBl arperara (BeJHYHHa KaX-
Ioro orfopa TakKkKe OrpaHHueHa).

Has  typ6unm K-300-240 JIM3
npu pabore ¢ MOTHOCTBIO BKJIIOUEHHOH
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pereHepailnef BKJAIOYEHHE JOMOJHH-
TeNbHLIX OT6OPOB Mapa Ha COGCTBEH-
HBblE€ HyZK/bl CBA3aHO C OTpaHHYEHHEM
MouHocTH. Besmunna storo orpanuue-
HUSl 3aBHCHT OT MecTa oT6opa H KO-
Janyectsa oT6HpaeMoro napa, Kak 3To
npejactasaeHo B tTaba. 3-4.

Tab raya 3-4
., 9 -
o528 1555 | o
£y % ¥E85 HOCTH NPH
Kamepa, oTkyza Ge- |G = 5& =g | nosmioM me-
petcst oTiop SEEX | 908 [ noabsosa-
ESEN‘ Eo3 HHH pas-
g:aagg- 535 peLiedHoro
2385 |285% Mer
3a 9-fi cryneHbro
uBag . ... .| 380 45 17
3a 12-ff crynensio
oA . . . .| 350 10 3,5
3a 16-if crynensio
acn . ... .| 280 15 4.9
3a 18-it crymenbio
oca . ... .| 250 20 5,0
3a 2l-it crynenbio
oci, .. .. .| 200 65 13,0
3a 24-ii cTynennio
uca ... .. 165 68 11,5

Bo3vMoKHOCTL meperpysku TypOu-
Hbl IyTeM OTKJ/IOYEHHS BEPXHHX OTGO-
poOB Ipu MOJHOM pacxole Napa Ha
TypOiuHY MOXKeT OLITh HCIOJb30BaHA
JJ1s1 (OKPHITHS KPAaTKOBPEMEHHBIX TH-
KOBbIX Harpysok. Takas paGora moll-
HBIX KOHIEHCAIlHOHHBIX OJIOKOB B yC-
JIOBUSIX PE3KO NepeMeHHOro rpaduka
Harpy3ok paccMaTpuBanach Kak v
Hac, Tak # 3a pyGemxom. Teopernue-
CKHE HCCJICMOBAHUSA H HCIBITAHUSA TYP-
OHH B HaTYPHBIX YCJOBHSIX, IPOBEIEH-
Hele LIKTH, mokasaaum BO3MOXKHOCTb
U 3KOHOMHUECKYI0 IejecoobpasHocTb
TakKoro crnocofa NOKPHITHS THKOB Ha-
TPYy3Kil TI0 CPaBHEHHIO C BBeAEHHEM
B napajJenbHylo paboTy IOMNOJHH-
TEJNbHBIX MOLIHOCTEH.

Kar noxaswelBalOT pacueThi, HpH
pa6ote typ6un K-300-240 n K-500-240
C MaKCHMaJIbHbIMH PaCXOJaMH CBexe-
ro napa OTKJ/IOYEHHE OJHOTO BEpxXHe-
ro pereHepaTHBHOr0O 0TOOpAa MAET yBe-
JIHYeHHe MOIIHOCTH arperara OpUMep-
#o Ha 3,5%. Tlpu oTkalOueHHUM ABYX
BEPXHHX pPereHepaTHBHBEIX OTOGOPOBR H
JNOMONHHTEAbHBX OTGOPOB Mapa Ha
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COOCTBEHHblE HYXIBl  NpHpalleHHe
MOILUHOCTH S3THX AarperaToB COCTABHUT
Beauuuny nopsaaka 8%. Huas peasn-
3allHd 3THX DEXHMOB HOJKHA OBITh,
€CTeCTBEHHO, ofecleueHa MeXaHHUe-
CKasl MPOYHOCTDb 3JEMEHTOB POTOYHON
4acTH TYpPOHHBI M H3BICKAHA BO3MOXK-
HOCTb YBeJMYEHHS MOIIHOCTH 3JIEKT-
pHuecko# yacTtu 6JioKa.

3-4. PABOTA TYPEMH B BECNAPOBOM
PE)XUME

BecnapoBelM pexumMoM HasbiBaer-
cqa pabora Typ6oarperarta ¢ BKJIOUEH-
HBIM B C€Tb F'€HEpPaTOpPOM HpPH 3aKPHI-
THIX CTONODHBIX K peryjupyouux
KJamaHax, T. €. 6e3 npomycka napa
yepes TypOuHy. B atom cuayuae rene-
patop pafoTaeT B MOTODHOM peXH-
Me, Bpaluas poTop TYpOMHBI C CHH-
XPOHHOH 4acToTOH H mnoTpeGassi u3
CeTH AaKTHBHYIO MOIUHOCTb, HEOOXOMNH-
MY AJ4 NpeoJosieHHs MeXaHHUeCKHX
H BEHTHJISILHOHHBIX NOTEPb TYpOHUHBI
U reHeparopa.

ITOT PEXHM aBTOMAaTHYECKH BO3-
HHKAaeT INpPH 3aKPBITHH CTONOPHOTO
KJjanaHa JAeHCcTBHeM 3alUUThl UJIH OT
PYKH TIpH BKJIOUEHHOM B CeTb reHe-
parope. OO6bIYHO 3TOT pexuM TypGO-
arperata CYHTaeTCss HeAONyCTHMBIM,
[OCKOJILKY NPH OTCYTCTBHH IPOTOKa
napa yepe3 TypOMHY NOTepH Ha Tpe-
HHe MOTLYT 4Ype3MepHO pasorperb po-
TOP H KOpIyC U NPHBECTH K Cepbes-
HBbIM TMOBpEXACHUAM NPOTOYHOU YACTH
Typ6uHbl. IloaTomMy B HHCTPYKUHAX
II0 3KCIJIyaTauyuu TypOHH cpenHero
BBICOKOTO JAaBJIEHHS YKa3aHo Ha He-
JONYCTHMOCTL 6ecrnapoBoro pexuma
paboTel TypOHHBI, a B YCTaHOBKax
C HauaJbHBIM JaBjaeHuemM 12,75 u
23,6 MITa (130 u 240 krc/cm?) Bpe-
M paborbl TYpOHHBEI B 3TOM peKHME
orpaHuuusaerca 4 muH (cm. § 2-9).
HMckatoyenne MOTYT COCTaBHTb CAydau
paboTel TypboreHepaTtopa B pexHMe
CHHXDOHHOTO KOMIleHcaTopa MpH Ha-
auuun 3G (PeKTHBHOHU CHCTEMb! OXJaXK-
IeHHs] NPOTOYHOH Y4acTH.

[lepeBon TypGHH B pEXHM CHH-
XPOHHOTO KOMIIEHCaTopa B MOC/AeRHee
BpeMs HauaJ IIMPOKO NPaKTHKOBAThb-



s, oco0eHHO Ha CTapHX MaJO3KOHO-
MHuHHX arperatax. [locTosHHO BHpa-
6aTbiBasi PEAaKTUBHYIO MOIIHOCTb, OHH
B TO e BpeMsl SIBJSIOTCS aBapHUHBIM
pesepBoM AaKTHBHON 3JEKTPHUYECKOH
MOIHOCTH 3HeprocucreMbl. Huorma
B 3TOM pEeXHMe OKa3blBaeTCd Ilesieco-
06pasHbIM HCNOJb30BaTh H Gojee co-
BpeMeHHEle arperaThl BO BpeMsl IpO-
BaJia Harpy3oK.

Kax u3BecTHO, HeDaBHOMEPHOCTb
3JeKTpuyeckoro rpaduka 3acrasis-
eT JlepXaTh NPH MaJblX Harpyskax
3HAUUTEILHOE UYCI0 arperaros, TO-
CKOJIbKY OCTaHOB TypOHHBI C ToOCje-
AYIOWHM ee NYCKOM uepe3 HenpoaoJ-
JKHUTEJbHOE BpEMS CBS3aH C TYCKOBHI-
MH IOTEPSAMH TENJIa H MOXKET 0Ka3aTbls
3KOHOMHUECKH Hellesiecoo6pa3HbIM.
B TakuX ycaoBHsX IepeBol TypGore-
Hepatopa B PEXKHM CHHXDOHHOTO KOM-
neHcatopa Ge3 pacleneHus MyQTbl
oKa3blBaeTcss yAOOHBIM [Jisl SKCIIYa-
tauuu. Kpome TOro, 1npU  3TOM
pexuMe arperat HaxoOAMTCsI BO Bpa-
ulafolmeMcss  pesepee, BbolpabaTbiBas
OQHOBPEMEHHO  DEaKTHBHYyI0O  MOUI-
HOCTb, AeQHLHUT KOTOpoil HabJonaer-
¢Sl NpaKTHYECKH BO BCEX SHEProcu-
cTeMax.

OreuecTBEHHON SHEpPreTHKOH Ha-
KOIJIeH JOCTATOYHO OOJIbIIOH OMBIT Te-
pesoaa Ha GecnapoBoil pexuM TypOuH
PA3/IHUHBIX THIOB H MOUIHOCTEH. DTOT
OTBIT MOKa3bIBAET, 4TO cMocob oXMax-
IeHHS TIPOTOYHOM uyacTH TypOHH TpH
TakoM pexume paboTBl 3aBHCHT OT
HX KOHCTPYKIHH.

Hau6osee npocro NepeBOAATCS HA
GecrapoBoil peKUM OJXHOUHJIHHAPOBbIE
KOHAEHCALMOHHble TYpOUHB HeOOJb-
ol MougHocty. [Last Toro uTobb obec-
[eydTbh MHHHMAaJbHblE MTOTEPH HA Tpe-
HHe, TH arperarsl B 6ecnapoBOM pe-
xume paboraioT TpU  TAYGOKOM
BakyymMme B  KOHZeHcarope. Jlas
ofecreueHds 3TOr0 BakKyymMa B KOH-
LeBble  YIUIOTHEHHs  JOJXKEeH 1o-
KaBaTbCH Map H3OHITOUHOTO NABJICHHA,
OXJIAKACHHBE A0 TeMIepaTypbl Hacol-
LMIeHHS HJH Ja¥Xe cJerka yBJaXHeH-
geifi. OneIT W pacueTH MOKa3blBAIOT,
yPo KOJHUYECTBA 3TOTO MNapa, NPOHH-
Kaiolero B KOpnyc TypOHHBI NpH Y-

O6GKOM BaKyyMe, BIIOJHE ROCTATOUHO
AN OXJaxKJeHHsi ee IMpPOTOuHOM da-
CTH, ecJd JJHHA pabouHX JIONaToK
fnocJeHHX CTyleHell He MpPEBBIMACT
500 mm. OO6bIYHO JJIA HAIEXKHOIO OX-
JaxAeHHa TypOHH Takoro Tuma Jo-
CTATOYHO pacxofa mapa, COCTABJAIO-
mero npumeprHo 20% pacxoxa XoJo-
CTOrO XOAA.

Ilasi HameHOH W SKOHOMHUYHOM
paboTbl arperata B OIHCAaHHOM pe-
JKEMe OUeHb BaXKHO HMETb BBICOKYIO
BO3AYUMIHYI0 NJOTHOCTb BaKyyMHOH
cHCTeMbl H BCEeH TypOHHBL B LEJIOM.
[IpakTHKa TOKa3biBaeT, UYTO OOBIUHO
TIATENBHO YIJIOTHAIOTCA TOJLKO TE
3JieMeHTH TypOOyCTaHOBKH, KOTOpBIS
NpH HOpMAJbHOM pexume paborbi Ha-
XOMATCS NOJ paspexenneM. I'0J0BHbBIE
JKe YaCTH M JpeHaxHble JUHUH YIJIOT-
HSIOTCS MeHee TIATEeJbHO, NOCKOJbKY
OHH HaXOAATCS NOJ H3OBITOYHBIM AaB-
neuuem. Ilpun paGore B OGecnapoBoM
pexuMe, Korga Becb HHJAHHAP TypOH-
HBl HAXOAMTCH TOJ BaKyyMOM, NpHU-
coc BO3Ayxa yepe3 3TH HEMNJOTHOCTH
MOXKeT CHJbHO NeperpysuTb 3IKEKTOP.
B stoM cayuae 3xekrop Oyner pa-
GoTaTb Ha MEPErpy30YHOH BETBH Xa-
PaKTEPHCTHKH, H BaKyyM De3KOo YXyl-
[muTcd. YXyAUieHHe BakyyMma TipHBe-
JeT K yBEeJHYeHHIO NOTepb HA Tpeuue
B TypOuHe, COOTBETCTBYIOLIEMY yBE-
JAHYGHMIO MOIIHOCTH, NOTPe6aseMOi
reHepaTopoM M3 CeTH, M TnoTpebyer
yBeJuyeHuss pacxoja napa Ha OxJax-
rnenne. Kpome Toro, Moxer yXyXuluThb-
csl TeMIEepaTypHbIH pexuM POTOUHOH
yacTy Typdoarperara.

Bce 5TO noxKasblBaeT, uTO Iepel
nepeBOoAOM TYpOHWHBI B DEXHM CHH-
XPOHHOTO KOMIeHcaTopa HeoGXoAuMo
NPOBECTH  JONOJHATENIbHYIO pabory
no ymioTHeHHI0 TypboarperaTa, 0CO-
Genno ero rojosHo# uactu. Ilpu pa-
6ote TypGuHbBI B OECIapOBOM pEXHME
¢ TayGOKHM BaKyyMOM KOHIEHCATOD
ee NIOMKEH cHa6XKaTbCs B HEOOXOIH-
MOM  KOJHYECTBE  ILHPKYJSHHOHHOH
pomoli. KoHmencaTHBIH Hacoc AOJKeH
6bITh BKJIOUEH IO CXeMe DelUpKyJIsi-
HHM M HAXOAUTbCS IOCTOSIHHO B pPa-
6oTe aas ofbecrneyeHUuss OXJaAXKIACHHUA
mapoBbix 3MKekTopos. Ilpn HaAAUHH
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BOASIHBIX 3XKEKTOPOB BKJIUEHHE KOH-
JEHCATHBIX  HACOCOB  IPOU3BCHUTCA
NEPHOAMYECKH JAJSI OTKAYKH KOHIEeH-
€aTa U3 KOHIEHCATOpA.

Ilpu nepesome B Gecnaposoil pe-
XKHUM TYpPOHH ¢ TPOTHBOLABRJEHHEM
BHYTPEHHHE NIOTEPH Y HUX GYAYT 6oJib-
e, 4eM Y KOHJIEHCAUHOHHBIX TypOHH,
u 3T0 norpebyer Gojiee HHTEHCHBHOTO
NPHHYAHTENBHOTO OXJaXKJAEHHST Mpo-
TOUHOH uactd. OXJaXKIeHHBIH mnap
MOXKeT NojaBaTbcd JuGo uepes roJo-
BY TYPOHHEI C OTBOJOM 4epe3 BBIXJIOIN-
HOH 1atpy6oK, Ju60 NPOXOAHTH NpO-
TOYHYIO Yacth B 06paTHOM HampasbJe-
HUH. B nepsom ciyuae nap Gymer ox-
JaxnaTh TOJOBHYIO YacTb arperara H
34aTeM, Harpepasicb, ABHUTATbCA K BHI-
xmony Typ6uHel. [lpum Taxko#l cxeme
OXJIaXKAEHHUsI BHIXJIONHAS YacTb Typ-
Gunbl Oyaer HMeTb GOJiee BBICOKYIO
TeMIIepaTypy, 4eM T[OJOBHas, W TpPH
HarpyeHuu TypOuHBL  noTpebyer-
Cs JONOJNHUTEJbHOE BpeMsi Ha Ipo-
IpeB roJIOBHBIX yacTell typboarperara.

ITpu nponycke napa B oBpatHoM
HalpaBJeHHH [ap, HarpeBasich, GyaeT
ABHTaTbC K TOJIOBHOH 4acTH Typ6u-
HBEI, TIPHYEM pachnpeleseHHe TeMIie-
paTyp no TpoTOYHOH uwacTH OyHer
NPUOJHAKATECA K  <ECTECTBEHHOMY»,
KOTOpoe TypOHHa HMeeT Npu pabore
nojx Harpyskoit. B atom cayuae Typ-
Goarperat oxasbiBaercs 6oJee Mo-
OUJNbHBIM, a TeMIepaTypHbIH pexHM
JIEMEHTOB IIPOTOYHOH yYacTH OJanxKe
K pacyeTHOMY, XOTSl NOTEPH 3JEKTPO-
SHEPrHH Ha TNOAAepXKaHHe TYpOUHBI
B (GecrapoBoM pexuMe OYAyT NpH
3TOM HECKOJIbKO BHIIIE,

IIpn NpHHYAHTETBHOM OXJaXKie-
HHH NIPOTOYHOHN YacTH TYpPOUHBE TapoM
H3OLITOYHOTO JaBJeHHs HeoGXOAUMO
NDHHATDH MEpbI. K YTHJH3AUHH TemJja
3TOr0 mapa, 4YTo6bl YMEHbIIUTL MOTe-
pH, cBsA3aunble ¢ paboToil TypOHHH
B OecnapoBoM pexuMme. Hau6oaee
CICKHO obecneuuth pabory B Gecra-
POBOM  peXuMe MHOTOLHJIUHAPOBOM
TypOUHB BBICOKOTO JaBJEHHS, IIO-
CKOJIBKY B 3TOM CJaydYae CcOUeTaHHE
MHHHMAaJbHLIX MOTEPb ¢ BHICOKOH MO-
OHJBHOCTBIO NPEICTABJSET M3BECTHbIE
TPYLHOCTH.
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Ha puc. 3-11 npeacrasnena cxe-
Ma OXJaXIeHHS TpPOTOUNOH uacT#
TypGunst I1T-60-130 JIM3, pa6oraio-
IeA B pPeXUME CHHXPOHHOTO KOMIIEH-
caropa [86]. TypGoarperar paGora-
€T C 3aKpHTHIMH knananamu LICH u
OTKpBITBIMH Kaananamu LIBJ. Ioso-
poTHasg puadparma MOJHOCTBIO OT-
KpeiTa. OxJaxAeHHe yacrell cpejHero
H HH3KOrO [aBJeHHs TPOU3BOLUTCS
NapoM M3 CNeNHaJbHO YCTAHOBJEHHO-
ro mnapooxJsaiadTenas. B mapooxmnanu-
TeJb TNOXAETCs Tap H3 PEryJaHpyeMo-
ro orGopa cocegHell TYpPOHHBI H KOH-
uesblx ynuoTHenu#t LIB. Oxaaxne-
HHE M YBJIaXKHEHHE Iapa X0 CYXOCTH
0,98 npoH3BOAUTCS BNPLICKOM KOHIEH-
cata. B xopnyc TypGuHEI map nocry-
naer uepe3 Kamepnl oTGOPOB, a TaK-
JKe yepe3 KOHlleBble yIIoTHenusd. Kop-
nyc LB/l oxmaxpaercs napom, xo-
TODBI MOQAETCS B BBIXJONHYIO YaCTb
LHJIHHADA H3 CTAHIHOHHONO KOJJIeK-
TOpa npoMbiuienHoro orbopa. Ox-
JaXJaoWKuH nap NIPpOXOAUT 0GPaTHHIM
IIOTOKOM ~ Yepe3 TPOTOYHYIO UacCThb
LIBH, peryaupyooline Kjaamadbl, ne-
PeTycKHBle TPyOBbl ¥ uepe3 CMOHTH-
POBAHHYIO JHHHIO 00ecrapUBaHUSA NO-
CTYIIaeT B KOJJIEKTOP TeIIO(pHKALHON-
oro otGopa. Ilpn Takoli cucreme:
OXJIAXK/IEHHS POTOP HHU3KOTO AABJEHHS,
HMes JHCKH H JIONATKH 3HAUHTeJbHBIX
pasmepoB, Bpallaercs B cpele ¢ Ma-
JOH TMJIOTHOCTBIO, UTO YyMEHbIIAeT
BEHTH/SILHOHHBIE TOTEPH, H B TO XKe
BpeMs 6J1aronpusTHOe pacnpeieseHne
TEMIEpaTypbl N0 LJHHE TPOTOYHOH
yactu LIBJ] mnossoasier pocTaTouno
GLICTPO TOCTaBHTb TYPOHHY NOA Ha-
rpysky. Ilpum 3ToM remmepaTypubiil
PEXHUM UHJIHHADPOB MOXKHO JOCTATOYHO
THOKO pery/JHpoBaTb TeMIiepaTypoil H
KOJINYECTBOM OXJaxKAalolero napa.

HecmoTpst na uMewuiics ONBIT
nepesoaa TypOun Ha Gecmaposo# pe-
XKHM, KaxXIOMy TaKOMY HepeBOAy
HOJIKHBEl NPeAIIeCTBOBATh TEMIepa-
HCOBITaHuss  Typboarperarta
B HOBOM peXume. ITH HCHOBITAHUSA
OOGBLIYHO NPOBOAATCH CJAyXKO0# HaJaz-
KH H BKJIOualoT B cebs THlATeJbHOE
HCCJIEe0BAHHE TEMJOBOIO COCTOSIHHS:
Typ6oarperata # BO3HHKAKIIMX B HEM:
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YacTd TYpOHHDI

Puc. 3-11. Cxema oxaaxaeHus
B GecmapoBOM pexKuMe.

1 — naponposoa cBexero napa; 2 — I'T13; 3 — cTonopawmifl Kjaanad: 4 -— peryJaupyloimtne xaanans IIBI; § — pe-
rynupyoute xmanakel IICIH: 6, 7, 8, 9-— matpy6ku otGopos; [0, !f, 12, 13 — KOHUEBbIE YNJAOTHEHUS,;
14 — mapooxaanuTeap, [I5—JNUHHA OT peryJupyeMoro orvfiopa coceaHell TypOuHBI;, /6 — JMHUA OT KOH/eHCAT-
gblX HacocoB; /7 — JuHMs ofecnapuBanus; I8 — moBopoTHas auadparma.

MPOTOYHOIT I1T-60-130 JIM3, paGoraiouleit

TepMHUeckux ndedopMaluil H HaNpPs-
wkeuuit. Mcneltauus MOJMKHBL yCTaHO-
BHTb OINTHMaJIbHBIH pacxof # mapa-
METPb! OXJa)kJalwIlero mnapa, a Tak-
JKe peKHMHBIE rpaduk nepexoxa Typ-
OHHBl Ha HOBHIE YCJOBHS paboTHI.

Jlns pemlenuss Bonpoca O IeJeco-
obpasdocty nepeBoga TypOuHB Ha
fGecnapoBOol PEXHM H ONpeHeseHHs
TeXHHKO-3KOHOMHUYECKHX IloKasaTesel
Takoii paGoTel Heo6XOAUMO TIATeNb-
HO y4ecTb BCe MNOoTepH TypOoreHepa-
Topa, paboTamulero B PEXHME CHH-
XPOHHOTO KOMIIEHcaTopa.

K a2raM 1morepAM  OTHOCSITCAH:
a) pacxol 3JeKTPOIHePTHH Ha Bpa-
ileHne PoOTOpPOB TYPOHHLI M reHeparo-
pa; 6) morepu reHepartopa B XKeje3e
¥ MemH; B) NOTEpH Telja C OXJaxK-
JalouM Iapom; I') NOTEpH TelJja Ha
IIapoBble 3KEKTOPbl HJIH PACXOd 3JeK-
TPOSHEPTHH Ha BOJAAHBIE 32KEKTODBHI;
1) MOUIHOCTb, MOTpebisieMast KOHAEH-
CATHLIM HAacoCOM; €) pPacxXol 3JIeKT-
po3HepPruy Ha MoJauy UHPKYJ/ISHHOH-
HO¥ BOJBI B KOHAEHCATOP.

B cayuae yTHAH3alUWH TeNJa OX-
JaXAawiero napa 3KOHOMHYHOCTB

paborbl arperata B 0GecnapoBoM pe-
KHMeE CYLIEeCTBEHHO BO3pacTaer.

OnelT paborsl Typ6uun I1T-60-130
B OecmapoBOM peXHMe Ha OAHOU u3
CTQHLHH MOKAa3aJ, 4To CyMMapHsIe 10-
TepH TYypOHHBI H TeHeparopa COCTAaB-
asiior 56% pacxoma Temsa Ha X0J0-
CTOM XOA. 3Ta BeJUYHHA MOXKeT GHITb
elle yMelblLleHa 32 CUET YBEJIHUEeHHS
BJAXKHOCTH  OXJaXKJaloulero nmapa,
CHUXKeHHusi AaBJjeHus napa B LIB/ n
YJAYYIUCHHST cXeMbl COGCTBEHHBIX HYXKI
arperara.

Takum oGpasom, nepesox TypGore-
HEpPaTOpPOB B PEXKUM CUHXPOHHOTO KOM-
neHcatopa 0e3 pacuenjeHuss MydTol
ABJAsieTcs YAOOGHBIM B 3KCIJIyaTaluH
croco6oM  comepKaHHg TypOWH BO
BpalLalOLIeMCsl pe3epBe.

3-5. PALHOHAJIBHOE PACNPEOEJE-
HHE HATPY3KH MEXIY NAPAJJIEJb-
HO PABOTAIOLIUMU ATPETATAMH

OnrumanbHoe paclnpejpeseHHe Ha-
rpy3ok Mexay paboramolluMH arpe-
raTamMd okasbiBaeT 060JblIOe BJHSAHHE
Ha 06INyI0 3KOHOMHYHOCTh TypOMHHO-
ro mexa ¥ CTAHUHH B LejoM. IDTa
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npo6jeMa MOXKET, €CTeCTBEHHO, BO3-
HUKHYTb IPH HENOJHOH 3arpyske ar-
peraros, Korja HMeeTcs BO2MOMKHOCTb
nepepacnpeneasaTh 31EKTPHUECKYIO HIH
TENJIOBYI0 HAarpy3Ky MexXAy TypOuHa-
MH.

B cocras ocnoBHOrO 060pynoBanus
3/eKTPUYECKOH CTAHLUHH MOTYT BXO-
IWTb arperaTtel pas3jHYHOrO THMA H
HasHauenHs. Kpome Toro, 6osabuoe
KOJINYECTBO CTAHUHI HMeer YCTAaHOB-
KH ¢ Pa3IMUHBIMH HaAYaJbHBIMH Napa-
MeTpamu napa. B srux ycaosusx pa-
IHOHAJBHOE pacnpejeseHHe Harpys-
KH MeXJy arperataMmu H O4Ye€peIHOCTDb
HX 3arpyskH W PasTPy3KkH SABJISIOTCH
BAXHBIM YCJIOBHEM 3KOHOMHUHOH pa-
Gorbl TypGuHHOro Lexa. [axe npu
HaJM4YuH OJHOTHIHOTO 060OpyIOoBaHHA
pacrnpenesenyse HarpysoK MexXny Typ-
GHHAaMH He JOJIXKHO ObITb CAy4aHHBIM,
NIOCKOJIbKY H 3J1echb CYUIECTBYET Oll-
TUMaJbHBIA CrMoco6  pacrnpeneneHus
Harpysox.

DKOHOMHYHOE paclpeeseHHe Ha-
TPY3KH MeXZy paboTaloIlUMH arpera-
TaMu, obecneyuBawllee MHHHMAJb-
HBI# pacxo] Temsa, NMPOH3BOAUTCH HA
OCHOBE Me€TOJa VAEJbHBIX (OTHOCH-
TEJbHBIX) NPHPOCTOB pacxoja TelJa.
s npHMeHeHHs 3TOro MeToAa Heob-
XOXHMO pPacCHoJaraTb 3>HepreTHYeCKH-
MH  XapaKTepPHCTHKaMH  arperaTos,
yCTaHaBJHBAIOIIHMH 3aBHCUMOCTb
pacxoma Temnsga Q oT Harpyskum arpe-
rara N,

OTHOCHTeJIBHBIM NIPHPOCTOM Pacxo-
A3 TemnJa arperaTta HasblBaeTCst H3Me-
HeHHe pacxojla TelJaa Ipd H3MeHe-
HUM HArpy3kH Ha eawnuny. OTHOCH-
TeJbHbIE TIPHPOCTHL arperatoB B GOJb-

&

2
___’///Vé;

= i—

Puc. 3-12. TeXHHKO-IKOHOMHYECKHE XapakTe-
PUCTHUKH arperara.

1 — 3HepreTHUecKas XapaKTePHCTHKA Q=f(Na); 2—
KpHBasi OTHOCHTEJNLHOTO INpHpocTa Tenaa g=f(N,).
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-Ka  TypOHHBHI

IIMHCTBE CJlyuaeB HE SBJSIOTCS MO-
CTOSIHHBIMH, @ 3aBHCAT OT HArPy3KH.
[Tostomy nnas pewendis Bompoca o
pacrnpenesNeHdd HarpyskH MexIy ar-
perataMu AJs1 KaXJOTO H3 HHX HeoO-
XOIAHMO CTPOHTb KPHBYIO 3aBHCHMOCTH
OTHOCHTeJbHOTO NPHPOCTA OT HArpys-
KH — XapaKTEePHCTHKY OTHOCHTEJLHBIX
NPHPOCTOB. JTa XapaKTEPHCTHKA, a
TaKXe 5HePreTHYECKast XapaKTePHCTH-
NpeJCTaBJAEHB  Ha
puc. 3-12.

Ecnu smepreruuyeckue  xapakrepn-
CTHKH arperaTtos NpeaCTaBJsiOT CoO-
6ot XpuBOJMHHEHHbIE NJiaBHble KPHBblE
(6e3 yuera apoccenupoBaHHS B Kaa-
naHax) ¢ BO3PACTAIOINHMH OTHOCH-
TEJNBbHBIMH IPHPOCTAMH, TO IIAHBBITOM-
HeHIIUH DeXHM NoJyuaercs NpH pac-
Npele/eHUH Harpy3oK, COOTBETCTBYIO-
LI€M DaBeHCTBY OTHOCHTEJBHBIX IIpH-
poCTOB TemJa 3THX arperartos. [lpu
TaKOM MNpHHLHIIE paclperesedHHss Ha-
IFPY30K Yy arperaroB, HMEIOUIUX OJH-
HaKOBble 3SHEpPreTHYeCKHEe XapaKkTepH-
CTHKH, Harpyska JoJi:KHa OBbITb pac-
npefesieHa NOPOBHY.

[TockonmbKy HCMOIB30BaHUE KPHBO-
JIHHEHHBIX 3HEPTeTHUECKHX XapaKTepH-
CTHK JJ51 NIPAKTHYECKHX leJell 0OKa3bl-
Baercss HeyAOOHBIM, HX € J0CTATOY-
HOH CTENEeHbIO TOYHOCTH ANMPOKCHMH--
PYIOT NIPAMBIMH JHHHAMH.

i KOHIeHCAUHOHHOH TypGHHHI,
eCcJH INpeHeGpeyb BIHSIHHEM ApOCCe-
JIUPOBAHHA B PEryJHDPYIOIIHX KJana-
Hax TIpPH MaJOM HX OTKDBITHH, 3Ta
32BHCHMOCTb MOXeT ObITb NpencTan-
JieHa JIOMaHO# npsaMol, uMelolel
TOUYKY H3JioMa B 00JIaCTH 3KOHOMHUe-
cKo#l marpyskm (puc. 3-13). Hannune
TOUKH Iepern6a OOGBLACHAETCH yXyI-
LIeHHEeM 3KOHOMHYHOCTH NPH Harpys-
Kax, NPeBBIUAIOIINX PacUeTHYIO, 0CO-
GeHHO y TypOHH, NMEIOLIHX Neperpya-
Ky BHEIUHHM HJH BHYTPEHHHM Gakmna-
com. Ilockonbky pacxon Temna Ha
TYpOHHY B 3HAYUTENbHOH Mepe 3aBH-
CHT OT BaKyyMa B KOHReHcCaTope, xa-
PAKTEPUCTHKH OYAYT Pas3JHUHLIMH JJ5
3UMHEr0 M JIeTHEro pexuma paboThl
arperara.

He menee Baxnoi xapakrepucTH-
KOH fIBJIETCA BEJHUYHHAZ OTHOCHTEJb-
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Puc. 3-13. Texnuko-sxoHOMuYeckne Xapakre-
PHCTHKH TypSuHb AK-50.

1 — 3uMuag JHepreTHyecKan XapaKTepHCTHKa, 2 —
JIETESAA 3HepreTHYeckKas XapaKTepHCTHKA; J — 3uM-
HAsA XapakTepHCTHKa OTHOCHTEJNbHLIX TIPUPOCTOB;
z;ﬁneTHﬂﬁ XapaKTePHCTHKA OTHOCHTE/ALHBIX npupo-
HOTO TIPHPOCTA TeNJa Ha eIWHHLY BHI-
PabOTaHHON 3JIEKTPHYECKOH SHEprHH.
Hns npsMonuHelHHMX Y4acTKOB Tex-
HHKO-3KOHOMHYECKOH XapaKTePHCTHKH
3Ta BeJHYHHA OyJeT MOCTOSHHOMN
(puc. 3-13) [22].

B npakTuke TexHHKO-3KOHOMHYE-
CKHX DacyeTOB PACCMaTPHBAIOTCH IBE
BEJIMYMHBI pacxola Temna Ha Typ6u-
HY: IO MOIIHOCTH OPyTTO H HETTO.
B nepsom cayuae paccmarpuBaertcs
TOILKO pacxo/l Temaa Ha TypOuHy
Oes yuera pacxoma mnapa Ha COGCT-
BEHHbIE HYXKIBl arperara, IpHYeM 3TOT
Pacxod OTHOCHTCS K MOIIHOCTH TeHe-
paTtopa 6e3 yueTa 3JEKTPHYECKHX COG-
CTBEHHBIX HYKI,

Pacxon Tenna Ha MomHOCTb HeT-
TO BeleTCsl ¢ YUeTOM 3arpaT Ha cob-
CTBEHHbIE HYXKJBl arperata TelJoBOM
H 37eKTpHYeCKOH sHepruH. EcrecTBen-
HO, 4TO pacrnpeje/eHHe Harpy3ok cJe-
AYyeT BECTH TO BTOPOH XapaKTePHCTH-
Ke, VUHTBEIBAIOLeH M 3aTpaThl 3Hep-
THH Ha CoOCTBeHHble HyXAbl. [las
KOHJIEHCAlHOHHOR TYpOHHBI 3Ta Xa-
PAKTEPHCTHKA AHAJUTHUECKH = MOMKET
OBITb TIpeACTaBJIE€HA B CJaelylolleM
BUJE:

Q=0Qxx+AqN + (Aga—Aq1) (N—Ny),
(3-13)

I+ 60 / 375135
. ;
A 77 450430
_z—za,// 425712,5
i N3 20

rae  Q-—pacxol Tensia Ha Typ-
6uny Herro, TI'kan/u; Qux— pacxon
TenJa Ha Xxojocrofi xon, ['kasa/u;
Ag1— nepBbi  OTHOCHTEJBHBIE NpH-
POCT Tensa HeTTO [0 H3JOMa Xapak-
TepucTHkH, [xan/(MBt-u)]; Ags—
BTOPOH OTHOCHTEJBHBIl NPHDPOCT Tel-
Jla HeTTo [rnocne W3noMa XapaxrepH-
ctukd, T'kan/(MBrt-4)]; N,— momi-
HOCTb TypOoarperata HeTTO, IIPH KO-
TOPOR INPOHCXOAHT H3JIOM XapaKTepH-
cTukd MBr.

Brimenpusenesnas  3aBHCHMOCTb
ROJKHA OBITH NoJlyyeHa NMyTeM NpoBe-
AeHHsl TeIJIOBLIX HCILITAHHH KaXJIOTo
arperata B oTAeJbHocTH. [Ipu sToM
HYXKHO NOMHHTb, YTO HaXe OJHOTHII-
HOoe 00OopyloBaHHE MOXET HMeTb Xa-
PaKTEPHCTHKH, HECKOJBKO OTJHYAIO-
muecss Apyr or japyra. B ciayyae or-
CYTCTBHSI NONOOHBIX HCIBITAHHH CJe-
AyeT HCIOJb30BaTh RAaHHBIE 3aBOJa-
H3TOTOBHTENS HJH De3yJbTaThl HCIbI-
TaHHS OXHOTHIHOrO 06OPYXOBaHHS.

B Ta6n. 3-5 mpuBoasiTcss TexXHHKO-
9KOHOMHYECKHE XaPaKTePUCTHKH HeKo-
TOPBIX CEPHHHBIX arperaToB OTeYyecT-
BEHHOrO MPOH3BOACTBA, MNOJIYYEeHHbIe
Ha OCHOBAaHHH MHOTOYHCJEHHBIX HCIIBI-
TaHH#, NPOBENEHHBIX Ha pPa3TUYHBIX
JIEKTPOCTAHIUAX. DTH XapaKTepPHCTH-
KH MOTYT ObITb NPUHATH B KauecTBe
HODMATHBHOTO MaTepuajia OJas CTaH-
LA C ONHOTHIHBIM OGOPYIOBaHHEM.

ITpu vamm4uu nomo6GHLIX Xapakre-
PHCTHK 3arpyska KOHIEHCAaUMOHHBIX
MaIUHH ONpeJeJaseTcs BEeTHYHHON OTHO-
CHTEJIbHBIX TIPHPOCTOB Temna Typ6o-
arperaTtoB. i ROCTHKEHHUS HAUBHI-
rogHedIIero pacnpefejeHns HarPy3Ku
Cjelyer B EPBYIO O4Yepelb 3aTPyXaTh
TypOHHBl, HMeEIOUe HAMMEHbIUHH OT-
HOCHTeJIbHBIH mpupocT. Besnuuna no-
ClelHer0 He CBSI3aHa HEeNOCPedCTBeH-
HO ¢ YIOEJbHBIM pacXOAOM TemJa.
B uacTtHocTH, arperatr ¢ MeHBLIIHM
YyAeAbHBIM DPAaCXOAOM TellJla MOMKET
B OHpefe/ieHHbIX AMalas3cHax Harpys-
KH, a HHOTIA M NpH 'BCeX HAarpyskax
MMeTb GOJBIINA OTHOCHTENbHBI HPH-
pocr.

B kavecTBe mpuMepa paccMOTPHM
OYepeHOCTb 3arpyskH JBYX -TypOuH,
SHepreTHYECKHe XapaKTepUCTHKH KO-
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Ta6 auga 3-5

TlapaMerphl CBeXXero napa VYpaedeins sHEpreTHYECKHX XaPaKTEPHCTHK
Tun typ3earpe- Tapenue
rara Mita [kre /o 'l;;ggye]%ac- [0 MOIGHOCTH 6pyTTo, ['Kas/y no MOMHOCTH HerTo, ['Kanafa
K-200-130 |12,75| 130 | 565/565 Q=29,4841,809N+ Q=29,58-41,825N 0,157
40,148 (N—173,45) X (N—172,25)
K-150-130  [12,75| 130 | 565/565 Q=24,85-+1,922N+ Q=25.35+1,937N-1-0, 189X
4-0,179 (N—124,29) X (N—123,27)
BK-100-6 8,8 90 535 | Q=21,241,915N4-0, 148X | Q=22,98+1,91N-+0,213X
X (N—74,75) X (N—74,08)
BK-50-3 8,8 90 535 Q=12,03+41,996N4-0,223X | Q=12,1742,018N4-0,235)
(N—36,0) X (N—35,62)
BK-100-5 8,8 | 90 500 | Q=20,0+2,012N+40,233X | Q=20,284-2,034N+0,242X
(N—65,7) X (N—65,6)
BK-50-2 8,8 90 500 Q=11,5+2,10N4+0,16X | Q=11,7142,124N}0,1693¢
(N—34,4) % (N—33,99)
BK-25-1 8,8 90 500 Q=4,05-42,339N+0,09 | Q=4,11+2,369¥+-0,102X
X (N—20, 41) X (N—20,17)
AK-50-1JIM3| 2,84 29 400 Q=11 ,7+2,5(151\’8+0,33 (N— —
AK-50 XTIr'3| 2,84 29 400 Q=6,5-}2,69N —
AK-25-1 2,55| 26 375 Q=6,8+2,67N—({)-0,40 (N— —

TOPBIX H300paxKeHbl Ha puc. 3-14,a.
OHepreTHyeckue XapaKTepUCTHKH 3TUX
TYpOHH IlepeceKaloTcsl IpH Harpyske
Ni, npuueM y nepBoil TypGUHEI B 06Ja-
ctH Harpy3ok oT 0 no Ny oTHOCH-
TeJbHBI NPUPOCT Temja OyAeT MeHb-
urte, yeM Yy BTOPOH TypOMHH, B 06Ja-
CTH Harpysok ot Nk 10 Nyom — G0Jb-
me. B 3TOM ciyvuae npu Heo6xXoaHAMO-
CTH OCTAHOBHTb OAHY TypOuHY IIpH
narpyske go N, ciaenyer pasrpy3uTb
H OCTaHOBHThL TypOuHy Ne 1, a B o6sa-
CTH Harpy3ok oT Ny 10 Nyoy OCTAHO-
BHTb B paborte typ6uny Ne 1, ocraHo-
BuUB Typ6uny Ne 2. B cayuae paGoTwl
obenx TypOHH B TNapanieab Heo6Xo-
AUMO B AuMamasoHe Harpysok ot 0 a0
Ny B nepBy1o ouepensp 3arpysuTb Typ-
onny Ne 1, satem mo 3Toil XKe Harpys-
KM 3arpysuth Typ6uny Ne 2. B manb-
He#lleM NpH yBeJHYeHHH HArpy3KH 10
Nrom 3arpyxaercs ‘B IepBYIO o¥epelb
TypOuHa Ne 2, Kak uMeloumlasi MeHb-
KA yAeJbHBIH NPUPOCT TEMJIA B 3TOM
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N, Ny Magrm
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Puc. 3-14. TexHHKO-3KOHOMHUECKHE XapaKTe-
pHCTHKH TypGoarperaros.
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N3x Magm

LHanaszoHe Harpy3oK, a 3ateM 20 Nioy
Harpyxaercs Typ6una Ne 1.

Ha puc. 3-14,6 npexncrasienbl xa-
pakTepUCTHKH JBYX TypOHH, Yy KOTO-
PbIX OTHOCHTEJbHblE NPHUPOCTH Teml1a
B o6saactu Harpysok O0—~Nux 11 Nop—
Nuom TOYHO Takue XKe, KaK 11 B Ipe-
JIBIIYIIEM ¢Jydae, HO 3TH KpHBble we
nepecekawoTcsi., B aTom cayuae mnpu
OCTaHOBe OJHOH M3 TypOHH BLITOAHEE
ocraBuTh B pabote Typ6uny Ne 1,
yIeJbHBI Dacxold Telsja KOTOPOH BO
BCEM JHana3oHe H3MEHEeHHs Harpy3ok
MeHbLIe, yeM y Typ6uubsl Ne 2. OaHako
IpH MNapaJJjejbHoil pabore 3arpyska
3THX TypOMH JOJXKHA IIPOUCXOIUTH
TOYHO B TaKOH Xe NOCJeJ0BaTelbHO-
CTH, KaK UM B INpeIblAylleM chaydae.
Ecanu xe B 06J1acTH neperpy3xi OTHO-
CHTEJbHbBIE TPHPOCTHl TypOHHB No 1
OynyT MeHbile, yeM y TypOuHb Ne 2,
TO X B 06J1aCTH Neperpy304HbIX PexH-
MoB typ6una Ne 1 posxua ObiTh Ha-
rpysKeHa ‘B NEPBYIO ouepelb.

[IpuHuun mepBoouYepenHOH 3arpys-
KH arperartoB, HMEIOIHX MeHbllHe OT-
HOCHTEJbHBIE TIPUPOCTHI, HeNnocpen-
CTBEHHO BBITEKAeT M3 IpaBH/ia paBeH-
CTBA OTHOCHTEJBHBIX NPHPOCTOB.

JleficTBuTeIbHO, ecaAu  pacnpefe-
JUTb Harpy3Ky MexXJIy arperatamu
TaK, 4ToObl OTHOCHTEJbHLIE NPHPOCTHI
HX OBITM HEOJHHAKOBHI, OKaXKeTcs BhI-



TOLHBIM YBEJUYUTDL HArpys3Ky arpera-
T4, OTHOCHTENbHBIH IPUPOCT KOTOPOro
HUXKe, U pa3rpysuTb arperar ¢ Gojee
BBICOKHM OTHOCHTEJbHBIM NPHPOCTOM.
Onuaxo no Mepe yBeJHYeHHS| Harpys-
KH TypOHUH ¢ MaJblM OTHOCHTEJNbHBIM
[pHUPOCTOM HX OTHOCHTEJbHBIE IPHPOC-
Thl YBEJHYUBAIOTCH, a OTHOCHTEJbHBIE
IPUPOCTHl PasrpyxKaeMblX arperaTtos
yMmenbualores., ClefnoBaTe/NbHO, TaKoe
nepepacnpefeledne Harpy3sKH MexXIy
arperaTaMy BBIFOJHO O TeX IIOp, IOKa
HX OTHOCHTeJbHbIE NIPHPOCTHI He CpaB-
HAIOTCS.

ITockonbKY BeJMHYHHA OTHOCHTE/b-
HBIX IPHPOCTOB TeIJa UrpaeT oIpeje-
JISSIOILYI0 pOJib NIPH  paclupeleleHdH
Harpysku MexJy paGoTalolmuMHu arpe-
ratamy, B Tabua. 3-6 npuBoAATCSH

Ta6 auna 3-6

MoumiocTb JonosaATeNbHbI! yaesb-
HETTO, CO- HbIft pacxox Te'1a Ha
OTRETCT- MOLHOCTb HETTO B Hpe-
BylOLLas1 Aenax pacxoaHolt xa-
Turn TypIoar- H30MY PAKTEPHCTHKH,
perara SHEPreTH- I'kan/(MBT-y)
qecKof xa-
pakTepu-
CTHKH, [O H3J0- | LocJe H3-
MBT Ma . JioMa
BK-25-1 20,17 | 2,396 | 2,471
BK-50-2 33,99 2,124 2,293
BK-50-3 35,62 2,018 2,253
BK-100-5 65,00 2,034 2,276
BK-100-6 74,08 1,910 2,123
K-150-130 123,27 1,937 2,126
K-200-130 172,25 1,825 1,932
yCpeAHEeHHbIE 3Ha4YeHHusd IIPpUPOCTOB

I TypOHH, HMEWLIHX 3Hepretruye-
CKHE XapaKTePHCTHKH C OJHOH TOUKOMH
nepernfa. ITHUMH JNAHHBIMM MOXHO
N0/Ib30BATLCS MPH PEIICHHH NpaKTHYe-
CKHX BOIIPOCOB, KAaCalOUIUXCS OIITH-
MaJbHOI'O pachnpeejesEuss Harpy3kKH
MeXAy pabGOoTaloNIUMHU arperataMmu,
PaccmarpuBaeMele sHepreTHuyeckue
XapaKTePHCTHKH Typ6OarperaToB siB-
JAIOTCST NPHUOJIHKEHHBIMH, MOCKOJbKY
OHH He YUYHTBHIBAIOT APOCCEIHPOBAHHSA
napa B peryJHpyIONINX KjaanaHax. Ta-
KHe XapaKTepHCTUKH MOryT OBITh
TOJBKO y TYpOWH C ApPOCCE]HHBIM Ia-
popacnpejeseHueM HJU TOpH GecKo-
HEYHO GOJIbLIOM YHCJAe peryJIHpyIio-

WHX KJamnaHoB (uAeasbHOE COMJIOBOE
peryJaupoBaHue). Annpoxcumanus
3THX XapaKTePHCTHK OTPE3KaMH Npsi-
MBIX [03BOJIIET NPEeACTABUTb HX aHa-
JUTHYECKH, YTO OYeHb YAOOHO HJs
pacueroB. Urto ke Kacaercsi pacrpe-
JeJleHUsT Harpy3oK MexIy TypOHHaMH,
TO HeyyeT APOCCeIHPOBAHHUS Iapa pe-
TYJUPYIOINUMH  KJanaHaMu  MOXKET
OpUBECTH K IJIMTeJbHOH pabore Typ-
OHHBI C YACTHYHO OTKPBITHIMH PEryJiH-
PYIOLIHMH KJaNaHaMH.

Ha puc. 3-15 npencrasienbl sHep-
reTHYECKHE XaPaKTePHCTHKH H Xapak-
TePHCTHKH OTHOCHTE/bHBIX IPHPOCTOB
Typbunsl K-200-130 JIM3 ¢ yuerom
IpOCCeNMPOBAHUS B  PeryJHpYyIOLHX
kirananax [52]. XapakTepucTuku co-
CTaBJeHbl B [Hana3oHe Harpysok OT
150—215 MBT, toukn N; u N, coor-
BETCTBYIOT HAarpy3kaM, IPH KOTODHIX
NPOUCXOJZHUT OTKPBITHE TPETLErO H YeT-
BEPTOrO peryJHpyIoOLIHX KJalaHOB.

Kak BuaHo u3 rpaduxa, MakCUMalib-
HOe OTKJOHeHHe JeHCTBUTeNbHOH 9HeD-
reTHYeCKOA XapaKTepHUCTHKH OT al-
IIPOKCHMHPYIOLeH B CTOPOHY YBeJH-
YeHHA pacxola TelJa COCTaBJsET Be-
anurgy nopsaxka 0,6%.

Ecnu typGoarperaTtsl 3TOro Tuna
6vayT paboraTb B 3TOH TOYKe, TO, HE-
CMOTpPA Ha pacnpelleleHHe HATPYy30K
[0 OTHOCHTENbHBIM TNPHpPOCTAM, TYp-
6uHbl 6yayT paboTaTh B HEBLINOJHOM
pexume. B 3ToM ciaydae panuoHalb-
Hee Harpys3KH paclpefesHTb C TaKHUM
pacyeToM, YTOOLl Bce TYpOMHEL, 32 HC-
KJIOUeHueM OLHOH, paborann Obl 6e3
JIpOCCeJUPOBaHHs mapa, a Bce H3Me-
HEHUs HarpysKd ‘BOCTIPHHHMAJUCh Obl
oaHO# TypbuHoil. Ins sroro Heo6xo-
AUMO OIlpeleuTb y BCeX MallluH pe-
KUMBl TPEeJOTKPBLITHS OYEPeNHOro pe-
CYJUPYIOLIErO KjanaHa u CJAeIHThb 33
TeM, 4TOObl Bce TypOHHBI, 3a HCKIIO-
YeHHEM OJHOH, uUMesJu Obl Harpyski,

COOTBETCTByIOILME 3TuM pexumam. [lo
JaHHBIM MCHBITAHHU Takoe pacmpefe-
JeHHe Harpy3okK 10 CPaBHEHHIO C PaB-
HOMEPHBIM pacnpefeseHieM MOILHO-
CTH [0 arperataMm II03BOJSET HAJ4
KPYNHBIX KOHMEHCAUHOHHBIX TYypOUH
UMeTh 3KOHOMHIO Temsa nopaaka 0,2—
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Puc. 3-15. DHepreruueckass XapakTepHCTHKA
M XapaKTepPHCTHKA OTHOCHTENbHBIX NPHPOCTOB
Typ6uuer K-200-130.

0,6%. Eunte Gonee sHAYUTENBHBIM 3TOT
BBIMIPBI Gymer AAst IPOTHBOAABJEH-
YeCKMX TYpOHH H TypOUH ¢ OTGOpPOM
napa.

Iasi aTHX arperatoB onTUMasb-
HOe pachpefe/ieHue Harpy3ok ¢ yue-
TOM * JpOCCeIHDOBAHUSI MOXKET JaTh
3KOHOMHIO B pasmepe 1,4—1,8%. Bce
3TH HHQPHI HOCAT, ECTECTBEHHO, YCPEA-
HEeHHBIH XapakTep, TOCKOJNbKY BeJHYH-
Ha 9KOHOMHH GyldeT 3aBHCETb OT THIIA
TYpOHH, Ha4YaJbHBIX H KOHEUHBIX ma-
paMerpoB, JaBJEeHUS] M BEJHYHHBI OT-
GopoB, uHCJa peryndpyIOlUX KJala-
HOB U T. 1.

Pacnpenensi  Harpyskn Mexay
TypOMHAMH Ha OCHOBAHHUH HX OTHOCH-
TeJbHBIX IPHPOCTOB, HEOGXOMAHMO YYHU-
THIBaTh, UTO TaKOe pelleHHe BONpoca
CIpaBelJuBO TOJNbKO IJsi arperaTtos
He6JIOYHOro THIIA.

B 6J04HBIX yCTaHOBKax, rie Ha-
rpyska KoTJoarperaTta OIpefeNsiercs
HArpy3ko# TypOHHEI, pacipejeseHue
MOLIHOCTH MeXAYy O0J0KaMu Heo6XOMHu-
MO BeCTH C yYETOM PEeXHMHON Xapak-
TEeDPHCTHKH KoTsoarperara. [lpu sTtom
ONTHMaJbHOE paclpefeseHHe Harpys-
KM MeXJy TtypOoarperaTaMH MOXET
He COOTBETCTBOBATh HAWBHIFOAHeHMIe-
My pacnpeneneHHio Harpy3kd mo 6.o-
Kam. B arom cayuae pacnpenesnenue
HarpysoK CJleAyeT BEeCTH, PYKOBOM-
CTBYSICb OTHOCHTEJIbHEIMA NPHPOCTAMH
0JI0KOB, KOTOpble B HEPBOM TIPUBJIH-
KeHun (6e3 yueTa TemJIOBHIX H 3J€K-
TPUYECKHX COOCTBEHHBIX HyXJ 670-
Ka) MOryT OHITb ONpejesieHbl KaK Ipo-
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u3BejleHHe OTHOCHUTENbHBLIX NPHPOCTOB-
KOTJia W Typboarperara.

Ilpu pabote B napaJJenb TypOuu
¢ orbopaMu mapa BONpPOC 06 ONTH-
MaJbHOM pacnpele/IeHHH TEIVIOBBIX i
3JeKTPHYECKHX Harpy3oK yCJOXKHsET-
cfl, IOCKOJbKY pacxoj Tem/aa Ha Typ-
6oarperar OyHeT 3aBHCeTb Kak oOT
3J1eKTPHYECKOH, TaK U OT TeIUIOBOH Ha-
rpy3k# TypOHHB, M OOLIHH OTHOCH-
TeJbHBIH HOPHPOCT CJleAyeT HCKaTh
B BHAe MoJHOro Aaud¢epenunana or
YaCTHBIX NPOH3BOJHBIX pacxola Tenaa
IO TEIJIOBOH M 3JeKTPpHUECKOH wHa-
Tpy3Ke.

B npakTtuueckofl neATeJbHOCTH LJid
pelleHHs 3TOro Bompoca MAOCTaTOYHO
HMeTb dHepreTHueckHe XapaKTEepPHUCTH-
KH TypOUH NmpH pasJHYHBIX pacxolax
tTenna u napa B orbop (puc. 3-16); na
OCHOBaHHWH 3TUX IPa(pHKOB MOXHO Be-
CTH  ONTHMaJbHOEe paclpeleeHHe
3JIEKTPHYECKOH Harpysku IpH NOCTO-
sHHOoM oT6ope (puc. 3-16,a) uau Ten-
JIOBOH Harpy3KHu IpH [OCTOAHHOM 3JI€K-
TpHYecKoil MouHoctH (puc. 3-16,0).
M B TOM 4 B Apyrom ciaydae NpUHLHI
paBeHCTBA "OTHOCHTEJbHBEIX IPHPOCTOB
OyZeT ABJISTbCR OCHOBOH KOHOMHHHOH
paboThl arperaTos.

Ecau na T3OLl sHepreruyeckue xa-
pPaKTePHCTHKH arperaToB OTCYTCTBYIOT,
a Typ6unnl paboraioTr no or6opy B 06-
LIyl0 Marucrpaljb, TO palliOHAJbHOE
pacnpeleleHne TENJOBBIX Harpysox
MeXAy TypO6uHaMu Moxer OLITh Ope-
JleJIeHO Ha OCHOBAaHWH TIPOCTOTO OIbI-
ta. Ha ofuefi Marucrpany, 3a MecToM
npucoeflHHeHHsi oT6OPOB BCeX TypOuH
CJellyeT YCTAHOBUTb TEDMOMETp, 3aMe-
pAIOLIMH TeMIepaTypy CMeHiaHHOTO
notoka napa. OueBuiHO, Hauboaee pa-
LHOHAJJbHOE pacnpejeseHHe pacxoloB
napa npu HeM3MeHHOM CyMMapHOM OT-
6ope OyIeT COOTBETCTBOBATb TOMY
caydalo, KOraa TeMmlepaTypa CMellaH-
HOro noToka 6yJleT HMMeTb MHHHMAaJb-
HOoe 3HayeHHe. DTO OyJeT MOKA3BIBATh,
YTO CpelHSsl B3BellleHHAsl BeJWuMHa
HCIIOJIb30BAHHOIO B YAaCTH BBICOKOTO
JaBJleHHs BCeX TYPOHMH TemjionaieHHus
JOCTHIIa MaKCHMaJbHOH BEJHUHHEI,
T. e. Bblpa6OTKa 3JEKTPOIHEPTHH Ha
0oT60OPHOM Nape MaKCHMaJbHa.

~
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Puc. 3-16. 3uepreTnyeckue XapaxTepPHCTHKH
DTOT Ke MEeTOJ MOXKHO HCHOAb30-
BaTh M NIpH paboTe Ha OOUIYIO JHHUIO
TYPOHH € TIPOTHBOAABJEHHEM.

Ilpu paGore cranmuii, HUMeOUWIHX
B CBOEM COCTaBe KaK KOHJEHCALHOH-
Hble TypOuHbl, Tak H TypGoarperarhl,
OTIyCKalollHe TelJIOBYIO 3HEPTHIO, CJle-
AyeT B IEPBYI0 OuYepelb 3arpyxaTh
arperarsl, BoipaGaTbIBaIOIIUeE 3JIEKTPO-
SHEPrHI0 Ha TEIIOBOM HOTPEeGICHUH, H
B TOCAENHIO OuYepelb — KOHAEHCA-
nuoHHele arperatol. IIpn skcmsyara-
LHH TaKOro CMellaHHOro o6opyposa-
HHS MOXKET BO3HHKHYTb npobyieMa: Ha
KaKOM arperate BLIFOZHEE yBeJHYH-
BaTb 3JEKTPHUECKYIO HArpy3Ky — Ha
KOHJIeHCAalHOHHOH TypOHHe HJH Ha
Typ6uHe ¢ or6opoM mapa. DToT BO-
IPOC TaKXKe pemiaeTcss MyTeM CpaBHe-
HHUSl 3HEDPreTHYeCKHX XapaKTePHCTHK
paccMatpuBaeMblx arperatoB. O6bIu-
HO B 3TOM <Jydyae NpexnoyTeHuHe OT-
AaeTcsi KOHAEHCALlHOHHOMY arperary,
MOCKOJIBKY B TypOuHe c pery.aupye-
MbIMH OTGOpaMH napa KOHAEHCaIHOH-
HBIA NOTOK Iapa HCHBITBIBAeT MHOTO-
KparHoe papoccenupoBanne. OHHAKO
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TYpOHHBE C peryJHpyeMbIMH 0T6OpaMH napa.

HMEIOTCA PeXHMBl, NIPH KOTOPHIX Obl-
BaeT BBITOJHEE 3arpy3HTb XBOCTOBYIO
4acTh TYpOHHBI ¢ OTOOPOM, 4 KOHAEH-
CaLlHOHHYIO TypOMHY pasrpy3uTh HJIH
OCTaHOBUTb.

HOns  obecrieyeHHss 3KOHOMHYHOIL
paboThl TYpGHHHOrO Illexa BO BCEM
IHana3oHe H3MEHeHHs TeJIOBBIX H
JMIEKTPUUECKHX  HArpy30K  LOJXKHBI
GBITH COCTaBJIeHBl pesKHMHBlE KapThl
OYEPeIHOCTH 3arpy3KH H PpasTpysKH
arperatoB, KOTOPBIMH H  JAOJKEH
N0JIb30BATHCSL SKCIJyaTallHOHHbIH TTep-
COHaJI,

\

3-6. BHBPALLHOHHOE COCTOSIHUE
TYPBOATPETATA

HanexHnocts pa6othl TypSHHBI H
reHepaTopa B 3HAUHTEJbHOH Mepe
onpefesiercss HX BUODPAalLHOHHBIM CO-
CTOSTHHEM,

[oBbenHast BuGpauusi, BO3HHU-
Kalouas BCJAeACTBHe HeKaueCTBCHHOIO
H3TOTOBJIEHHS, MOHTAaXa, PEMOHTA HJH
HEeKayeCTBEeHHOA 3KCIIyaTalliH arpe-
rara, SIBJsIeTCA HCTOYHHKOM BCEBO3-
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MOXKHBIX aBADHHHBIX cUTyaluH H Ja-
Ke KpynHblx aBapuii. Heo6xomumo or-
METHTb, UTO BpeJHbIE NOCJAeACTBHA Aa-
JKe yMeDeHHbIX BHOpAalHi HMEIOT CBOH-
CTBO HAKalJHBATBLCH M NPOSABJIATLCH
B €aMOH pa3auyHOH ¢opme. DTO MO-
XKET HaHTH BbIpA)KeHHe B MNOSIBJIEHUH
YCTAJOCTHBIX TPeUlHH B pOTOpe Typ-
SHHbl, IITOKAX PEryJaUpPYIOLUX Kaalna-
HOB, YYTYHHBIX ONOpax, 3yGuaThiX Ie-
penayax u t. A. [lox mellctBuem BuUG-
pau¥u  paccTpamBaercd  B3aHUMHOe
KpemyieHde 4acrel, HApyUIAeTCsl XKeCT-
Kasl CBA3b CTATOPOB M I[OAIIHIHUKOB
¢ (QyHnaMEHTHBIMH TNJUTaMH, YyBe-
JIHYHBAETCA PACLEeHTPOBKA BaJioB.

I1pn noBellIeHHON BuOGpamuu BO3-
HHK3€T ONACHOCTb IIOBPEXAEHUS Ja-
OHDUHTHBLIX YIJIOTHEHHH TYypOGHHBI, BO-
IOPOJAHBIX YTJOTHEHUH M CHCTEMB
BOISIHOTO OXJaXAeHHS TreHepaTopa.
3HaunTe]bHble KoJeGaHWs BajJa Ha
MacJsAHOH TJeHKe MOTYT BhI3BATh BO3-
HUKHOBEHHME O4YaroB TMOJYCYXOro Tpe-
HHS, YTO YBeJHUYHBAET OMACHOCTb BHI-
IJIaBJI€HHUS NOIIIHITHHKOB.

He6naronpuarhoe nefictBue BuG-
paunHt CKa3biBaeTcs TakxXKe Ha pabore
CHACTeMbl DeryJUPOBAaHUS TYpOGUHBI H
npu6opos koHTposst. Heo6xogumo or-
METHTb TaK¥XXe OTPHIATENbHOE BO3-
JleidcTBHe BUOpalUuud Ha O6GCIYKHBAIO-
i mepcoHad. BTO  BO3AelCTBHe
oupefensieTcss  KakK  IOBBIUIEHHBIM
YPOBHEM WIyMa, TaK H HENOCPEIACTBEH-
HbIM, (U3UOJOTHUECKUM JefcTBHEM
BHOpALNH Ha OPraHH3M 4YeJOBeKa.

Bce stu ofcrosiTenbeTBa npeabsB-
JSIOT BecbMa JKecTKHe TpeGOBaHHsA
K HOpMHpOBaHHIO BubGpanui. Coruac-
Ho [ITD BubGpauumonHoe cocrosiHue
Typ6oarperara OLEHHBAETCS 10 CJe-
Aylouledl wiKase:

Hpofiast aMuanTyaa sBuSpanuu,
HoMuHanbuas MKM

CKNpOCTb Bpa-
1lieHHs! poToLa,

06/ mik OTJIHTHO XOpOLIO %ﬁ?g;g,?-
1560 - filo 30 Jo 50 o 70
3000 Ho 20 Ho 30 Ho 40
5000 Hdo 10 Ho 15 Ilo 25
8000 u Gonee | o 5 Jio 10 Ho 15
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Ha rypGorenepatopax 06J04HBEIX
yCTaHoBOK MomHoctsio 150 MBT 1 60-
Jlee BuGpalus He JOJIKHA IIPEBBHIIIATDH
30 MKM.

BuGpanus JpoaxHa 3aMepsTbCA
B TPeX HampaBJeHUsIX: BEPTHKAJIbHOM,
rOpH30HTaJbHO-NIPOACJABHOM H TOPH-
30HTanbHO-TIoniepeyHoM. Ecau Bubpa-
st XOTst 6Bl OLHOTO M3 NOJALIAIHUKOB
B OAHOM H3 TpeX ‘HalpaBJeHHH Npe-
BHIUAET 3HaYeHHE «YNOBJCTBOPHUTE/b-
HO» J1Js1 NaHHOIO THNA MallWH, TO
BHOpallMOHHOE COCTOSIHHE BCErO arpe-
rata npH3HaeTcsi HeyAOBJAETBOPHTEJb-
HbIM, u TypOuHa HOJKHa OBITb BbIBE-
JeHa B PEeMOHT AJSl yCTpPaHeHHus BHO-
pauuy.

Bubpauuonioe cocTosiHHe arpera-
Ta JMOJKHO ONpefessiTbesd NPH BBOAE
ero B 3KCIJIyaTalHIO TOCTAe MOHTAXa,
nepei BHIBOJAOM arperata B KalHTaJlb.-
HBbIi PEMOHT W TIOCJ]e KalHUTaJbHOro
pemonTta. Ilpu orTiyHoOM u xopouem
BHOPAlLlOHHOM COCTOSIHMM — arperara
NepHOAHYHOCTh 3aMepoB BuUOpauud
NOJXKHA cocTaBasAte | pas B 3 Mec.
Ilpu 3aMeTHOM NMOBLIIEHUH BHOPaLUK
MOJIUIHIHAKOB 3aMepbl LOJIKHBI NPOH3-
30QUTbCS NO ocobomy rpaduky. Typ-
foarperatsl ¢ YAOBJETBOPUTEJbHOMH
OLleHKOH BHOpallHM MOTyT OBbITb BBe-
JeHbl B IKCIAJNyaTalUIO TOJBKO C Pas-
pellieHHs TVIABHOIO HHXXeHepa pailoH-
HOro YyInpaBJieHHs1 (3HeprokoMOHHa-
Ta), NpHueM B camoe Oauxaliuee Bpe-
MS JOJXKHBl ObiTb TPHHATHLI MePBl IO
yJIyuUeHH0 BHOPALHOHHOTO COCTOS-
HHSI arperara.

s ouenky BHOPANMOHHOIO CO-
CTOAHHSL Typboarperara ypoBeHb BuO-
pauuu A0JIKEH ONpeeaTbCs He TOMb-
KO Ha pabouux uucjax ob6opoTOB, HO
H IpH IPOXOXKIAEHUH TypPOUHOU KPHTH-
yeckoro yucaa oboportos. Mcecineposa-
HUS MoKasaJu [14], uto nepexon cucre-
Mbl «POTOpP — OIIOPLI» Yepe3 KpUTHUe-
CKHe CKODOCTH ‘B HpOHecce Nycka H
OCTaHOBAa arperaTa MOMET CONPOBOX-
IaTbCs BeCbMa 3HAYUTENLHBIM YBeJH-
YyeHHeM aMIIUTyAbl Kosaebauui. Xors
B aHHOM cJyyae NOBbIlIeHHas BUGpa-
UHsl AeldCTByeT OTHOCHUTEJNbHO KPaTKo-
BpPEMEHHO, OJHAKO HECKOJIbKHX ITYCKOB
H OCT@HOBOB MAallUHBl C HEAONYCTHMO



SONbIIHMY AMIIUTYAAMH KoaeBaHuY
poTopa Ha KpPHUTHYECKHX CKOPOCTAX
MOXKeT 0Ka3aThCd JOCTATOYHBIM JJis
NpUBEAEHHUS B HerOJHOCTb MapOBLIX H
Mac/lAsHbIX YIUIOTHeHU#H. B  xymmux
Cayyasx BO3HHKAIOT 3aJeBaHHs B IIPO-
TOYHOH 4YacTH TYpPOHUHBI, MNOSBJAAETCA
OCTATOYHBIH Nporué poropa, paspyuia-
ercsd 6a66UT BRJIANBIIIEH IIOALIMITHH-
KOB, HOSIBJIIFOTCS TPEILHHB B ¢yHIa-
MEHTE H T. I

3naunTenbHbI poct BHOpauuii Ha KpH-
THYECKHX CKOPOCTAX BBI3BIBAETCS CYLIECTBEH-
HOH HeypaBHOBEIUCHHOCTBIO DPOTOpPA MO €O5-
CTBEHHBIM (OPMaM JHHAMHYECKOro TpOruba
BaJoB. Kak IOKa3blBaeT MNpPaKTHKa, M 3TOT
HebanaHC MOXeT ObITb YCTpPaHeH CheHHadb-
HBIMH METOAaMH GallaHCHPOBKH C AOBEIEHHEM
YPOBHA BHOpaUHM MNOAIUHIHHKOB HA KPUTH-
YecKux 000pOTax IO BeJHYHHB mopsizka 30—
50 Mmkm. ITosToMy BHGpaLMOHHOE COCTOSHHE
Typ6oarperata, TNpPOXOASILIEro KpPHTHYECKHE
CKOPOCTH C TOBHIIeHHON BuHOpauuel, He Mo-
KeT CYHTATbCA YNOBJETBODPHTEJbHBIM, €C/H
Iaxe Ha palouefl CKOPOCTH BpallleHHsl BH-
Gpallufd TNOJLINIHUKOB He IpeBbIUAET HOP-
MBI.

CyulecTBylOmle IONYCKH HOPMHPYIOT aM-
IVIHTYLY Kose6aHui TIOAIHTIHHKOB TOJbKO B 3a-
BHCHMOCTH OT CKODOCTH BpallieHHST POTOPOB, He
YUHTBIBAsl YACTOTHOTQ COCTaBa 3THX KoJeba-
Huil. OJHAKO MHOTOYHC/AEHHBIE H3MEPeRHS I0-
Ka3bplBalOT, YTO BHOpauus MOAIIHMIHHKOB, Ba-
JIOB M JIPYTHX 3JeMEHTOB MaHbIMHBLI 4acTO HO-
CHT 'HECHHYCOMJAAJNbHBI XxapakTep. Ha xose-
6aHHA OCHOBHOH 4YacTOTH, pPaBHOH 4YacToTe
BpalleHHs] DOTOPOB, HAKJIAAbIBAIOTCA COCTAB-
JAOIIHe BHICIIHX, & HHOCAA M HU3LWIHX Ya-
croT. B oTZedbHBIX cayyasx HabmoxawTcd
Kojebanus, OaH3KHEe K CHHYCOMAAJbHBIM, HO
C 4YacTOTaMH, OTJHYHBIMH OT oOcHOBHOH [14].

Y arperatoB ¢ YacTOTON BpalUEHHS
3000 o6/MMH ¢ OCHOBHOH YacTOTOll KoJe6a-
it 50 Tu uwame Bcero o6Hapyusaercs
BBICOKOYACTOTHAsA cocrasJdsiomaa 100 Tu, a
TakXe UMEIOT MeCTO HH3KOYACTOTHbE COCTaB-
JAI0IKe € YacTOTaMy, OJH3KHMH, K HH3IIEH
KDUTHUECKOH CKOPOCTH CHCTEMBI «POTOp —
onope» (o6biyHo 17—21 Tn) uam x mosoBH-
He paboueil yacToTnl (~25 I'u).

IlprcyTcTBHE CylleCcTBEHHHIX MO AMIJIHTY-
Jie BBICIUKX FaDMOHHUK CBHIETEJbCTBYET O neft-
CTBHH Ha KOJeOJIOUYIOCST CHCTEMY 3HAYH-
TEJBHbIX HaTPy30K, KOTOPble MOTYT B HECKOJIb-
KO pa3 MNpeBLIaTb HArpPy3KH, BbI3blBalOlLilue
KoJebaHua OcHOBHOI vactoThl. OxHaKo, TO-
CKOJILKY BOMPOC O CBA3H MeEXAY CHeKTpaJfb-
HBHIM COCTaBOM BHOpDAaUMH H OMACHOCTLIO ee
Aasi TYpOMHBEI HELOCTATOYHO H3YUEH, MOKHO
OrPaHMYHTLCHA JHIIL YKa3aHHeM Ha Heo6Xxo-
IUMOCTb NDPHUATKA 6o0Jslee KECTKHX IONMYyCKOB
Ha BHOpaUUI0 B Cjayyae 3HAYHTENBHBIX BHICO-
KOYacTOTHBIX cocTaBJasiiomiax. UTo Kacaercs
HH3KOYACTOTHBIX KoJeGaHHH, TO BCJEACTBHE

ux HeyCTOi/‘l‘-H/IBOCTH, CcrnocO6HOCTH K BHC3ANHO-
MY H DPE3KOMY BO3DACTaHHIO OHU HOPEACTaBAS-
IOT HECOMHEHHYIO ONAacHOCTb [IJisi MAalliHHHI.
HOSTOMy, ecad B KoJebaHHSIX NOAMHIHHKOB

“H POTOPOB OOHAPYXKHUBAKTCH 34METHblE HH3-

KOUaCTOTHBIE  COCTaBJSIOWINE, BHOPALHOHHOT
coctosiHHe Typboarperata He MOXeET OLITb
NPH3HAHO YAOBJETBOPHTEIBHLIM.

HexoTtopbilt yuer uacTtoTHOro cocraBa su-
Gpaunn mpepycMaTpuBalOT HopMmbi VDI, mo-
JIyYHBII¥E pACOpOCTPaHEHHe B  eBPONEHCKON
npaktike. COrJacko 3THM HOPMaM B Kaue-
CTBE OCHOBHOH XapaKTepHCTHKH BUOpalUu
NpHHUMAETCS 3KBHBaJeHTHas aMILIATyAa BH-
GpOCKOpOCTH, H3MepeHHast TpH pabouell CKo-
POCTH BpallleHHs POTOPOB

Ecan usmepsemble kojeGanus pasaaralor-
Cf HAa rapMOHHYeCKHe COCTABJAKILUE C YIAO-
BEIMH YaCTOTAMH ®1, ®2, ..., ®p H COOTBETCT-
BYIOIUHMMH uM aMmnaurynamu Ai, A, .. . Aa,
TO 3KBHMBAJEHTHAas aMIUHTYZAa BHOPOCKOPO-
CTH MOXKeT ObiTb TOACYMTAHA 10 (HOPMYyJC

Vokp = VA2)m2l 4 A2 ...+ A2p02; =
=V Ve, LV . F Ve, (3-14)

rae Vi, Vo, ..., Vo — aMnautynuble 3naueHus
BHODOCKOPOCTH KaMMOH H3 TrapMOHHYeCKHX
COCTAaBJSIOINX.

Hnas caydas u3MepeHdss GHenuit ¢ Max-
CHMAJIbHBIMH  Viaxe H MHHUMaAbLHLIMH Vpn
3HAYEHHAMH BHODPOCKOPOCTEH

Voks = VVZMaKc + Veyun. (3-15)

B ra6a. 3-7 mpuBoastcs HOpMBbl jpomy-
CTUMOI BHOpauMH MOAWIHNHUKOB TypGoarpe-

Ta6 auya 3-7
[;i:(/i’ (:SEBS,OMIISX) OueHka BM JpailHu
4,0 12,5 | OueHnsp xopouwo—xopomo
10,0 31,5 | Honycrumo
25,0 80,0 | Yayumenue wenaTensHo
Yayumenne Heo6XonuMo
>25,0 | >80,0 | Heponycrumo

N

ratoB no gaHuuiM VDI nHa ocnoBHOi uacTote
50 I'n

B npoekre MexaynapogHoro cramgapta
Ha BHOpaHHIO MAIIMH NPEANAaraeTcst HCIOJb-
30BaHHe B KaudecTBe KpHTeDHS 3D(dekTHBHON
aMIJauTyAb BHOPOCKOPOCTH

1
Vadd = 'V_Q— Vske (3-16)

KaK BeJHYHHBI, HENOCPEACTBEHHO H3MepsieMoit
3JIEKTPOH3MEePHTEeNbHBIME NpHGOpamMu. YpoBaK
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OLIEHKH BUOPOCOCTOSIHUSL MAWHH 10 Vege CO-
OTBETCTBYIOT IOJOOHBIM IKe YPOBHAM, TpH-
BelleHHEIM N0 Voxs B HopMmax VIDI. Stu uop-
Mbl Y4YMTLIBAIOT TapMOHHYECKHH COCTaB H3Me-
pAeMOii BHOpAaMH 3a CUYET COCTABJSIONIHX,
HMEIOIUHX YacTOTYy Bblllle OGOPOTHO!.

Onenka BufpartiOHHOrO COCTOSHHSA
Typboarperara 6yLeT He IOJHOH, eC/u
He YYUTHIBATh YpOBeHb BHOpAILHH ero
pynnamenra. O6GBIYHO Yy TIPaBHJBHO
CHPOEeKTUPOBAHHOTO H XOPOLIO BHINOJ-
HeHHOToO PpyHIaMeHTa XBOHHAs aMILIH-
Tyla kosebOaHUi npH xopoumo orba-
JIAHCHPOBAHHOM POTOpE He TIpeBHIIIaeT
10—20 wmrM. 3ameTHOe OTKJIOHEHHE
0T TNpHUBeJeHHLIX 3HAYeHHH B CTOPO-
HY yBeJIHUeHHusl CBHAETEJbCTBYET O fe-
¢ekrax dbyHnzamenra.

Ilpu paccMoTpeHHH BONpOCOB BHO-
Panuy COBPEMEHHBIX KPYNHBIX TypG6oO-
arperaToB HeoOXOXHMO YYHTHIBATbH TO
06CTOSITENbCTBO, UTO KosneGaHHs moj-
LIUTTHHKOB B COBPEMEHHBIX arperatax
BCe B MeHblIeH CTENEHH OTPaxkKaloT
UCTHHHBIE KoJe(aHus Baja TYpOHHBI.
310 OOBsCHSETCS B NEpPBYI0 OUYeDEnb
TIOBBILIEHHOM MaccOf # IKECTKOCTBIO
ofnop KpynHelx Typ6oarperatos. He
NOCJTEAHIO POJb B 3TOM SIBJEHHH
UrpalT TaKxKe NeMuupylouue ¢BOH-
CTB2 MAacCJASHOTO KJHHA, CYHIECTBYIO-
f1lero Mexay UWeHKOH Baja M TIOXIIMII-
HHKOM,

CorunacHo BKCIepHMeHTAJbHBIM
NaHHBIM Ha KPYMHBIX arperatax aMm-
NJAUTyRa BuOpalUH KOHIOB BajOB MO-
XKer npesBocxonuts B 10—15 pas am-
TUIATYAY KoJeGaHu#l  MOALIHIIHHKA,
npuyeM 3TH KonebGaHHs MoOryr OBITb
CMelleHBl MeXay coboit o ¢ase. Ha-
61101aTiuCh TaK¥e CIydYal, KOrja Bbl-
JIeT OZHOH HJM HEeCKOJbKHX pabounx
JOMAaTOK He TPHBOAHI K 3aMETHOMY
YBesNH4YeHHIO BUOPANHH MOAIIHIIHHKOB,
TOrAa KaK KoJeDaHHUS BaJjia CyLIecT-
BEHHO BO3pacranu. ITO TOKa3bIBaerT,
4TO AJid psiga TypboarperatoB BuOpa-
HHUsl DOAIMUIHUKOB He SIBJSITCS HalexX-
‘HbIM KpHTepHeM 6e30MacCHOCTH, H He-
00X0AMMO IJS 3THX arperatos B KaxXK-
JOM OTAENBHOM CJydae SKCIepHMeH-
Ta/JAbHO YCTAHABJAUBATbH CBSI3b MEXIY
KoJle6aHHSIMH BaJOB U NOAIIHITHHKOB
TypOuusl. Ilepexoq ¥ GoabmIuM exu-

HHYHBIM MOIUHOCTAM TYP 6oarperaT0'B
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nosbimaer TpefoBaHusa K HUX BUbOpa-
HHOHHOH HaAeXKHOCTH, BCAELCTBUE Ye-
ro ycTpaHeHHe 3HAYWTENbHBIX BUOpa-
HUHA M onpejfesieHHe NPUUUHBL HX TOSB-
JIEHHS ABJISIOTCH 3ajayaMy IepBOCTe-
[eHHOH BaXKHOCTH.

K OCHOBHBIM NpHYHHAM, BHI3bIBAIO-
UMM BO3HUKHOBeHHe Bubpauuii arpe-
rata, MOXHO OTHECTH CJeIyIOLIHe:

a) AWHaMHYecKas HeypaBHOBEILEH-
HOCTb POTOpOB;

6) HapylmieHHe LEHTPOBKH pOTO-
posB;

B) ocnabJeHHe MKEeCTKOCTH CHCTe-
MBI,

r) pabora B 06/1aCTH DPE30HAHCHBIX
yuces 060poTOB;

) noTeps yCTOAYMBOCTH BaJja Ha
MacJASHOH TJIeHKe;

€) mosBJEHHE BO3MYUIQIOUIHX CHJ
3/IEKTPOMArHUTHOTO TNIPOHCXOXKJIEHHS.

Bo3HUKHOBEHHME NUHAMHYECKON He-
yPaBHOBELIEHHOCTH pOTOPOB MOXeT
6biTh BEI3BAHO ABYMS NPHYKHAMMU:

1) mepepacnpenesneHneM Macc TO
OKPYXKHOCTH pOTOpa HJIH IIPHJIOKE-
HHEM K pOTOpYy HOBBIX HeypaBHOBe-
IIeHHBIX MAace;

2) cmeleHHeM TJIaBHOH HEHTPalb-
HOH OCH HHEPHUHH POTOpPa OTHOCUTENb-
HO OCH ero Bpall[eHHS.

B o6oux cayuasx BO3HHKaeT He-
ypaBHOBelleHHas LeHTpoOexHasi CH-
Ja, IpoNopLHOHaJJbHAd KBaApaTy YuC-
Ja 060pOTOB, BhI3bIBAIOUIAs BUGPALHIO
arperata 060pOTHOH YacTOTHI.

IlpyuuvHaMu BO3HHKHOBEHHUS He-
YDaBHOBELIEHHOCTH POTOPOB TYpOUH H
TreHepaTopoOB MOTYT ObITh OOPLIB JIONa-
TOK ¥ 6aHAaXeH, pa3pyuieHne AUCKOB,
HeKauecTBeHHasi O0aJlaHCHDOBKA TIPH
nepejonaypBaHHU pPOTOPOB, IEPEMOT-
ika pOTOpPOB TreHepaTOpOB, HepaBHO-
MepHBIH H3HOC JIONATOK, HepaBHOMEp-
HbIH 3aHOC COJAMH JIOMATOYHOrO aimna-
pata u T. 1.

CMelnteHde oCH HHepUHH poOTOpa
OTHOCHTEJNbHO OCH BpAlLIEHUS MOMKET
BO3HUKHYTb H3-3a ocsialbjeHus mocaji-
KM Jerajsefi Ha Bajy uiu nporuba
Basa. Ilporu6 poropa npu c6opke Mo-
)KeT BO3HHKHYTb B pesyJjbraTe mepe-
KOCa IIMIOHOK OTHOCHTEJIBHO LIIOHOY-
HbIX N1230B, HEKAUYeCTBEHHO BLITIOIHEH-



HOM HacaJKu AuCKOB H T. 1. B npoilecce
3KCIVIyaTaud TIporud poropa  Mo-
JKeT BhI3BIBATBLCS TENJOBOH pa3zbasiaH-
CHPOBKOH, TepMHYeCKOH HecTabHJbHO-
CTbI0 MeTaJjjia, poTopa, 3aJeBaHUSIMH
B NPOTOYHON HaCTH, a TaKXe Hemnpa-
BUJbHEIMU peXHMaMH IyCKa -H OCTa-
HOBAa TypOHUH, BbI3bIBAIOIINMH TPOrHO
poropa. ' :

PaccMoTpeHHEle BhIllie SBJIEHHS! NPHBOXAT
K TOSIBJIEHHIO MePBHYHOTO nporu6a, sBJsIolie-
rocs c/AeNCTBHeM IepBHYHON HeypaBHOBELIEH-
HoCcTH potopa. IlosiBJieHHe NEpBHYHOTO NpPOTrH-
6a BHI3LIBAET BTOPDHUYHYIO HEypDaBHOBEIUEH-
HOCTb, BO3HHKAIOUIYIO BCJENCTBHE OTKJOHEHHS
OCH HMHEPUMH OT OCH BpallleHus NpH JHHAMHU-
4yeckOM nporuGe poropa. DTa BTOpHYHas He-
YPaBHOBEMIEHHOCTb TPYAHO NMOAJLAeTcsi onpene-
JIEHHIO H3-3a CJIOMHOCTH H3MepPEeHHS NHHaMH-
4ecKoro mporu6a no IJHHE POTOPOB B 3KCILIya-
TalHOHHBIX YCJOBHAX, OAHAKO NPHOAHMKEHHHIE
pacyeTel NOKa3kBIBAIOT, YTO OHA MOXET B He-
CKOJIbKO pa3 NpeBLIIaTh NePBHUHYIO HeypaBHO-
BEIIeHHOCTh POTOpA.

Odunamuueckuii nporu6 Ha KPHTH-
YeCKHX CKOPOCTAX AOCTHTAET, KakK npa-
BUJIO} MAakKCHMaJbHBIX 3HaYeHHd, 4uTO
OPUBOAUT K 3HAUHTEJbHOMY pOCTY
CyMMapHOH HeypaBHOBEIIEHHOCTH H
KaK CJAe[CTBYE K YCHJIEHHIO BHOpaUHH
noamuiiaukoBs. [Ipeobaanaloiiee Baus-
HHe MHHAMHYeckoro mporub6a Ha BHO-
panuio Habnawpaaercd riaaBHbIM obpa-
30M Y POTOPOB COBpEMEHHLIX I'€Hepa-
TOPOB cpefHeil 1 6OJbLIOH MOULHOCTH,
pa6oraouux B6/AH3H BTOPOH KPHTHYE-
CKOHl cKopocTH. BcaeacTBHe 3TOro
KpUTepHeM OLIeHKH YpaBHOBEUIEHHO-
CTH POTOPOB TIeHepaTOpPOB SABJAETCHA
aMIIuTyAa BUGpanHy NOAIINTHHKOB H
Bajla Ha paGouell H KPHTHUECKOH CKO-
pPOCTSIX BpallleHHs.

OaHO! M3 TIPUYUH TIOBHILIEHHS BH-
Gpanuyu arperata MoXeT SIBUTbCH pac-
[eHTPOBKA 'POTOPOB. BiusiHue pacieH-
TPOBKH Ha BuOpaunHio TypOHH cylle-
CTBEHHO 3aBHCHT OT CTelleHH YPaBHO-
BEIIEHHOCTH POTOPOB M HOCHT PasJini-
HbI XapakTep B 3aBHCHMOCTH OT THIA
coeuHUTeNbHBIX My®T. TlpH KecTKHX
AU TONYXKeCTKHX MydTax cOoJ4YHBa-
HHe My({TH BOCCTaHABAMBaeT HOD-
MaJbHYyl0 LeHTpOBKYy portopoB. Ilpu
3TOM BO3HHKaeT MepepaclpefefeHde
Harpysku Ha MOJMIHIIHHKU OT Beca Co-
eIuHeHnbx poropoB. He aBasasch He-

HOCPEACTBEHHBIM UCTOYHHKOM AHHAMH-
YeCKHX CHJ, B036GYXIAIOUHX KoJjeba-
Husl, TaKoe NepepacrpeleeHue CTaTH-
4YeCKOfl Harpysku H3MeHsieT NapaMer-
PHl CHCTEMBI «pPOTOp — Omophi». Tak,
HampuMep, TOJNHasi pasrpy3ka ORHOH
IpOMEXYTOYHOH ONOPHl yBEJHYMBAET
IpoJieT Bajla MeXJy ONopaMH H H3Me-
HSeT ero KpPHTHYeCKoe UYHCa0 060po-
TOB, UTO B CBOIO OuYepefb MOXKET HpPH-
BECTH K NpHGIMMEHHIO OJHOH U3 KPH-
THYECKHX OKOpOCTeH K pabodelt CKO-
pocTH BpauieHus arperata. Eciu B pe-
3yJbTaTe Iepepacnpefcl]eHuss CTaTH-
YeCKOH HArpy3kd OfAHa H3 OIOP OKa-
}KETC YacTHYHO pa3rpyKeHHOH, TO
3TO MOXET cHnoco6GCeTBOBaTh BO36yXKe-
HHI0 HH3KOYACTOTHBIX KosieGaHUH, BHI-
3BaHHBIX HEYCTOHYHBOCTHIO BaJja Ha
Mac/JfAHOH IUVIeHKe NPH MaJblX pajaH-
aJbHBIX HAarpyskax Ha INOJALIHNHHK.
T'n6kue COeAMHHUTENbHBIE MY(PTH MO-
IYT KOMIIEHCHPOBATb 3HAYHTE/bHYIO
pacueHTpoBKy Banos (10 0,3 MmM) Ge3
BO3HHKHOBEHUSI 3aMeTHOH BuOpalHH.
OxnHnako B cayyae 3arpsi3HeHHs Macha,
OTJIOXEHHH INJlaMa H HaJH4yHs Hake-
1a Ha paGoYHX MOBEPXHOCTAX MOJBHNK-
HBIX 3JE€MEHTOB MYy®{Thl TDPOHCXOIHT
pe3koe yBenudeHne KosddHiueHTa
TPEHHS MeXIYy 3THMH 3JeMeHTaMH,
4TO MOXKET MpPHUBECTH K YaCTHUHOMY
HJH TIOJTHOMY 3aKJIHHHBaHHIO My(THI.
B 3TOM ciryuae coeguHEHHBIE DPOTOPHI
HauMHAIOT paboTaTh CO <CMElleHHEM
LEeHTpPa THAXECTH OTHOCHTEJbHO OCH
BpallledHsi, 4TO SBJSETCS TPHYHHOHA
BO3HHUKHOBEHHS] BHOpALHH.

B nponecce skcniyaTalHd paclieH-
TPOBKH POTOPOB WJIM nepepacnpeneie-
HHUe Harpyskd Ha TOAUIHIHUKH BO3-
MOXHBI BCJIeNCTBUE HapyUIeHHA Ipa-
BHJBHOTO  TeIJIOBOTO  paCUIHPeHHs
HUJIHHAPOB TYPOUHEL. DTO SBJIEHHE CBS-
3aHO C 3aKJUHUBaHHEM KOPIYCOB IIOJ-
LWIHITHYWKOB WJAH NHJIHHADOB Ha UIMOH-
Kax, YIIOpOM B XUCTAHUHOHHbIE OOJTH,
OIHOCTOPOHHUM HArpeBOM HJIHU OXJdXK-
JNeHHeM LHJIHHApPA H T. I.

Hapsiny ¢ HepaBHOMepHBIM oborpe-
BOM LHJIMHIAPOB BHOpPaIHs MOKET BO3-
HHKHYTb TakXe BCJeICTBHE HepaBHO-
MepHOro mnporpesa ¢yHIaMeHTa Ma-
wuHbl. Takue sBleHHs Hab/MII0AaNHCh
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npu 3kcryatanmuu typbun 300 MBr,
Y KOTOPHIX Da3HOCTb BePTHKaJbHBIX
TEIVIOBBIX DaCIIMPEHHH KOJOHH (yH-
JaMeHTa [OCTHTaka 2 MM.

Ilpuuunoil, BH3BIBaOILEH HepaBHO-
MepHBIA nporpeB pyHAaMeHTa, MOXeT
ObiTb 6/IM3KOe 'PACIOJIOXKEHHE TNapo-
IIPOBOJIOB, KJIAllaHOB, H HOAOrpeBare-

JieH, HMEIOIIHX HEeXOCTATOUHYIO HJIH

MOBPEXAEHHYIO H30JsA1HI0. XapaKTep-
HBIM NPH3HAKOM BO3HHKHOBEHHS pac-
LHEHTPOBKH arperarta Ho 3TOH mpHYMHe
ABJSAETCA IIOCTeNeHHOe HapacTaHue
BHOpalluii B TeueHUE HECKOJNbKHX HHEH
C MOMEHTAa NyCKa, MOCKOAbKY, KaK TIO-
Kasanu HaOJIofeHHs, HarpeB ¢yHia-
MEHTa JJIUTCS HeCKOJIbKO CYTOK (Y Typ-
6un K-300-240 1o 7 cyrox). Has
ycTpaHeHHss BuOpanuil, BhHI3bIBaeMBIX
3THM SBJEHHEM, HeoOGXOAMMO TIlAa-
TeJLHO H30JIMPOBATH HAXOASIIHECH
B HENOCPeACTBEHHOH 6JH30CTH 0T DyH-
LaMEeHTa BBICOKOTeMIepaTypHbIe Y3Jbl
H JeTaJH ¢ YCTAHOBKOH B HauboJee
oborpeBaeMbIX MecTax BOASHBIX 3Kpa-
HOB, @ TakKxXe IPOBEPUTH H, eCJH TIO-
Tpebyercs, IPOBECTH AONOJHHTEILHYIO
6anaHCHPOBKY POTOPOB.

Eme oxHOM npUYMHOA BO3HHKHOBe-
HUsl BHOpPallMH TpPU IKCIJIyaTalHH
KPYNHBIX arperatoB SIBJSETCS Ipocaj-
Ka BBIXJONHBIX NarpyGKoB TypOHHBI
CO BCTPOEHHBIMH B HUX NOMIIUIHHKA-
My TIpu Ha6ope BaKyyMa H OT Beca Ha.
XOAslleHcsT B BOASHBIX KaMepax KOH-
JeHcaTopa UHPKYJASLHOHHOW BOMHL.
Has  typ6bun wmowHoctsio  100—
300 MBT mpocaaxa omop mox Aeii-
CTBHEM BaKyyMa OLEHHBAETCH BeJH-
unHO# mopsaka 0,1—0,15 mm., Ity
OpUYMHY MOXKHO OGHAapYXHTb, 3aMe-
pAsg ypoBeHb BHOpPALUH TIPH H3MeHe-
HHM BakyyMa Ha TypOuHe. Ilpn stom
Haubo/bllee U3MeHEeHHe BUGpaLHil Ha-
6mofaercst Ha nommwunHukax YHJI.

Ha puc. 3-17 npusoaurcs 3aBucu-
MOCTb TIONIEPEUHHIX KoJeGaHHl 3aiHe-
ro noxwunauka HHH] or Bakyyma nas
Typ6unsl BK-100-2. Xots Bu6porpam-
Ma, TIpeAcCTaBJeHHas = Ha rpaduke,
OTpaxKaeT UeJNbH PsIi HOPHYHH, BHI3HI-
BalOIMX BHOpaUuio, B TOM WHCIE H
TENJIOBYIO  pacUeHTPOBKY 3a <cyer
yXyAlleHus BaKyyMa, OXHAKO BIHSHHE
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Puc. 3-17. 3aBucumocTs BHOpauuu 3agHero
NMOAUIMIHUKA OT BeJIMYHHH BaKyyMa B KOH-
LeHcaTope.

H3MEHEeHHs BaKyyMa NDOCJeXHBaeTcs
noBOJbHO 4eTko. Ilogo6GHoe BaudHHE
BaKyyMa MOXHO B 3HaUHUTEJBHOH Mepe
YCTPaHHThb TNYTEM YCTAHOBKH POTOpPa
HHU3KOr0 JaBJeHHS ¢ HEeKOTOPHIM 3a-
BbIIIEHHEM OTHOCHTENLHO OCTaJbHBIX
BaJIOB NpU LIEHTPOBKE arperara.

Ilpu mocroanHo#i BennuuHe Heba-
JlaHCca HJH PacLeHTPOBKH pOTOpa yBe-
JHYEeHHE aMMJHTYAbl KoJeGaHHUA Mo-
JKeT SIBUTbCS CJAeJCTBHEM YMEHbIIECHHS
CTaTHYEOKOA XXECTKOCTH CHCTEMBI.

Ilpu sxkcnayarauun typ6oarperaTta
ocsiab/ieHHe XeCTKOCTH MOXKeT OblTh
BBI3BAHO CJEAYIOIHMY NPHUYAHAMU:

a) ocnaGjeHneM B3aHMHOTO KpeIl-
JIEHHS] COCTaBHBIX YacTell ONOPHI POTO-
pa: BKJAaAblIlel, KOPIYCOB MONIUIATHU-
KOB, (YHIaMEHTHBIX paM, pureei
dbyHaamMeHrTa;

6) OTPLIBOM CTyJa MOAIIMIHHUKA OT
(dyHmaMeHTHOH NJIHTH («ONPOKUIbIBA-
HHe» CTyJa MOAIINIHKKA);

B) HapyLIeHHEM CBS3H MeXAY CTy.
JIOM NOJLIHIIHHKA H OMHPAIOMINMCH Ha
HEero UHJAUHAPOM TYpPOHUHHI;

I') HapylleHHEM CBS3H MeXIY LH-
JHHAPOM TYPOHHBI M €ro ONOpaMHu Ha
dpynnamenre;

I1) NosBNEHHWEM TpeUHH Y HeCy--
IHX 37eMeHTOB QyHIaMeHTa,

YKaszaHHble SBJEHHA MOTLYT BO3-
HUKHYTE B pe3ysbTare HeXoOpokaye-
CTBEHHOT'0 MOHTAaXa HJIH CGOPKH Mmoc-
Jle PEMOHTA, a TaKXe B NPOLECCe 3KC-
IIyaTallid ¥3-32 HapyUIeHHs HOP-
MaJIbHBIX TEeNJOBHIX pacClIupeHH# Typ-



6unbl. OTpHB CTyJa TOALIMOHHKA OT
¢yHIaMEeHTHOH IIUTHL TaK¥kKe BHI3H-
BaeTcsl KOHCTPYKTUBHEIMH HeeKTaMu
COeAHHEHHs er0 ¢ LUHUJIUHAPOM TypOH-
Hbl. YMeHbIIeHHEe XKECTKOCTH ONOp MO-
}eT BHI3BaTb, KPOMe TOro, H3MeHeHHe
COOCTBEeHHOH YacTOTHl KoJgeGaHHi cH-
CTeMbl «POTOP—OMNOPLI» ¢ npubInKe-
HHeM ee K pe3oHaHncy. Bubpanus, Bo3.
HHKaloLlas B pe3yabTaTe ocjaabieHus
}KeCTKOCTH OIOp, UMEET, KaK NMpaBHJjo,
CHHYCOHAAJNbHYIO HOpMYy U OGOPOTHYIO
yactory. MHOrAa Hab/0aaoTca BHICO-
KOYaCTOTHbIE HaJ0MXKeEHHA, HCKaXKal-
[lHe CHHYCOUMJAJbHOCTb KoJebBaHUH,
YTO CBSI32HO C NOSIBJIEHHEM MHKPOYAa-
pOB B TpeIIMHAX HJAH MeCTaX COelH-
HEHHUH KOHCTPYKTUBHBIX 3JIEMEHTOB.
OrnuguTesHON  OCOGEHHOCTBIO  3TOH
BubGpalun SBJIAETCS €e 3aBHCHMOCTD
OT TEIWIOBOTQ COCTOSHHUSA TYPOUHBL.

Hanexusocts pa6otnl Typ6oarpera-
Ta BO MHOIOM 3aBHUCHT OT OJH30CTH
KPDHTHYECKHX YacTOT BpallleHHus CHCTE.
MBIl «POTOP—OIOPhI» K HOMHHAJbHOH
yacroTe BpalleHHsA. B cayuae paGoTh
poTopa B 00JIacTH KPHUTHYECKHX Yac-
TOT Aaxe He3HaYUTeJbHas HeypaBHO-
BEeUIEHHOCTb MOMKET MPHBECTH K CyLIe-
CTBEHHOMY NOBHIILEHHIO YpOBHA Bub-
pauuu. Oas nmperorBpalleHHs Mono6-
HBIX #BJEHHH BCeMH 32BOXAMH-H3TOTO-
BHTENSIMH TPOH3IBOLUTCSH TIIATENbHBIN
pacyer poTopoB TYpOMH H reHepaTo-
poB no BceM coOCTBeHHBIM ¢GopMaM
KosnebaHHH Bana,

OnHako BHIIOJHEHHE pacyeToB
BecbMa 3aTpyAHseTCs H3-3a HeJOCTaT-
Ka HCXONHBIX NAHHBIX O BJIHSHUH YIPY-
rOCTH MAacCJ/SHOH MNJeHKH, TOAaTIHBO-
¢TH omop ¥ T. 1. BesencrBue 3sroro
JIeHCTBHTENbHAS KPHTHYECKAs 4acToTa
BpalleHus Typboarperara, onpenese.
Mas 3KCIepPHMEHTaJAbHBIM ITyTeM, HHO-
rja OKasbiBaeTcsi B 3HAUHTEJIbHOM He-
COOTBETCTBHH C pacueTHOH. JTo ApH-
BOAHT K TOMY, 4TO Ha psale TypGo-
arperaTtoB paboyas 4acTOTa BpAaIEHHS
HaxomuTcst B 06JlacTH BTOPO#H KPHTH-
YeCKOH YacTOTH, Y10 COYIHECTBEHHO
YBEJIHUYNBAET YpOBEHb BHOpAUUH HAa
paGounx vacrorax. B nepByio ouepenb
3TO OTHOCHTCH K reHepaTopaM, MMEIo-
HIHM BecbMa O60JbLIOH Bec poTOpa,

HPHXOAAUIHACA Ha eJHHHULY IJUHBI
Baja. ¥ 3THX arperaTtoB yxe pacuyer-
Hasl BTOpas KPUTHUECKas 4acToTa Ha-
XoJuTtcss BOMM3U paboueil 4acTOTH, H,
€CJI4 'Y4ecTb, UTO HETOYHOCTb HCXOM-
HbIX JAHHBIX BJIMSeT B IIE€PBYIO Ole-
pelb HAa BHICIIMe KPUTHYECKHE YacTo-
Thl ‘BaJja, MOXHO INPUATH K BBHIBOAY,
4TO MONajgaHue B Pe3oHaHC HaA pabo-
YMX 4aCcTOTax 'y 3THX MallWH BecbMa
BEPOSITHO.

Kakx nmnoxkaspiBaeT 39KCIEepUMEHT,
IJIs  psfa TeHepaTopOB OTCTPOHKA
JefiCTBUTENbHON BTOPON KPHUTHUECKOH
4acToTh OT paboueil He nNpeBbINIAET
4—8% (TB2-150-2, TB®-200-2,
TI'B-200), uTo Hesnb3si CYHTATb YHOB-
JETBOPHTEJHHBIM.

Y HeKOTODHIX FeHepaTOpoB, a TaKXKe Y
6osbuIHHCTBA TYPOHH BTOpasi KDHTHUECKAs 4a-
CTOTA JIEXKHT Bhillle pabOYHX 9aCTOT BpAalleHHs.
B sTOM cayuae cyliecTBYeT ONACHOCTb NOCTe-
NEHHOTO CHHXKEHHSI Pe30HAHCHOH YacTOTH CH-
CTeMBl 3a CYET YMeHbUIEHHS XECTKOCTH OIOop
B Inpoluecce NJHTeJbHON SKCNAyaTalu# Typ6o-
arperata. OTOMY NpPOLECCY B 3HaYUTEJAbHON Me-
pe cnoco6eTBYeT NMOBHILIEHHBIH YpoBeHb Butha-
ue Typboarperara.

PaccmaTpuBasi BONPOC O BJHSHHH KDHTH-
4eCKHX 4acToT Ha pafory arperara, HeoGXO[H-
MO OTMETHTb, YTO C NEePeXOfO0M B KPYTHHIX ar-
peratax Ha NpHMeHEHHe KeCTKHX MydT H or-
PaHHYEHHOTO YHC/A ONOp BO3pacTaeT BJHSHHE
JKeCTKOH CcBA3H MeXJy BajJaMM Ha KDHTHYe-
CKYIO YaCTOTY BpallleHHs BCero BaJIONPOBOAA.
XoTs KpHTHUeCKHe YacTOTHl BaJOMpPOBOAA H
B 3TOM cJjlyYae ONpejeNIsIlOTC B OCHOBHOM pe-
30HaHCHBIMH KOJIe6aHHAIMH OTAENbHHIX BaJOB,
JKecTKas CBfi3b MeXJy pPOTOpPaMH H OTCyTCT-
BHe NpPOMEXYTOUHHIX ONOP BBLISBIBAIOT AONOJ-
HHTeJbHBEE pe3oHaHcH. [Ipu stom nabmopaercs
3aMeTHOE MOBbllIeHHe KPHTHYECKHX 4acTOT Ba-
JIOPOBOZA OTHOCHTEJIbHO PE30HAHCOB HeCBsi-
3aHHHX poTopoB. Bce 3TH o06cTOsiTENBCTBA
JOJIKHB! ObITb Y4TEHH TIPH OTCTpOfiKe Baja
OT pe30HaHCHO# uacToThl BpauleHus. [lo naan-
HbIM pfAla HaJaJO4YHLIX OpTaHH3aluil, MHHH-
MaJbHO JONyCcTHMAas OTCTPOMKa Baja OT peso-
HaHCHO#l YacTOTH BpallleHHsl NPH BTOPOH pe3o-
HaHCHOH 4acToTe AOJXKHA OuTh He Menee 109%.

W3 Bcex mpuumH, BO306yXKAAMIIHX
xosieGaHus Typboarperara, HanMeHee
H3yueHHOH u HauboJee OMacHOH CUH-
Taercs HHU3KOYACTOTHas BuOpalus,
o6ycaoBIeHHAs TIoTepel yCTOAYHBOCTH
BaJia Ha MacJsHOU NieHKe. DTH KoJe-
OaHds OTHOCATCS K pa3psily aBTOKO-
JefOaHHH U BLI3BIBAIOTCA THAPOAHHA-
MHYECKHMH CHJIaMH, BO3HHKAIOWHMMH
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Puc. 3-18. BenabiTre Bana Ha MacasHON MJeH-
Ke NOoJAUINIHHKA.

B MAacJsSHOM KJHHe TIOXHIUMHHKOB,
BCJIEACTBHE UYero 3TOT THH BHOpaLnuu
NOJYyYHJ Ha3sBaHHe «MacAsHOH» Bub-
pauun.

Sror BHR BHOpaLlMH ellle HEJOCTATOYHO
H3YueH, H YeTKHX TPeACTaBJIeHHH O NMpHYEHE ee
BO3HHMKHOBEHHS HeT. DKCHEPUMEHTHl TI0Ka3bIBa-
IOT, YTO OHAa He CBA3aHa C MEXaHHYecKOf He-
YPaBHOBEIIEHHOCTbIO POTOPa, a 3aBHCHT B OC-
HOBHOM OT JMHAMHYeCKUX XapaKTEPHCTHK Ma-
CJISHOTO CJIOSl, ONHCHIBAIOWIHX €ro YNpyrue
AeMndupyloulie CBOACTBA, a TaK¥XKe OT pacmno-
JIOXKEHHS OCH BaJa OTHOCHTENIBHO pacTOukH
BKNaabinia. Kak u3BecTHO, Yy HENOJBHXKHOrO
pOTOpa LEHTP LAN@H pacnoJaraercs Noj HeH-
TPOM DpacToukH BKJAaAnma O; co CTaTHYECKAM
skcueHTpucuterom §g (puc. 3-18,a). Ilpu Bpa-
IMeHHH Basna MeXAy nandoi H BKIaAbmeM 06-
pasyeTcss MacisfHBIH CJOH, Ha KOTOPOM BaJl
BCIJILIBAaeT B HampaBjeHuH BpanleHHs. C yBe-
JHYEHHEM CKODOCTH BpallleHHS LeHTP uandsl
nepememiaerca no ayre O0—O0,, sapasomencs
JIUHHEH MOABUKHOIO PaBHOBECHS Handbl, H 3KC-
uenTpucurer § ymenpmaercs. Teopus H 3Kc-
TIepHMEHTH NOKa3bIBAIOT, YTO B clyuae 3Ha-
YHTEJIBLHOTO BCIJIBIBaHHA BaJja, korga 6<<0,78,,
BaJ TepseT YCTOMUHBOCTL H HAUHHAET mepeMe-
IIAThCH OTHOCHTEJNBHO CBOEro PaBHOBECHOTO
NOJIOKEHHS HAa JIHHHH TIOJXBHXXHOTO PaBHOBe-
caad O¢—O;. DTH nepeMellleHHS MNPOUCXOAAT
N0 3aMKHYTO}f TPaeKTOPHH M HOCAT Ha3BaHHe
TIpelecCHH BaJa.

VrioBas ckopocTb 3TOH TpeleccHH, T. €.
yacTora KoseGanuii nmands, 6AH3ka K MNoJo-
BHUHHON 4acTOTe BpAIIEHHS MJIK K NMepBOH KpH-
THYECKOK ckopocTy Bana. OGLIYHO 3TAa YAcTOTA
JEKUT MeXIy KDHTHUECKHMH CKODOCTIMH CH-
CTeMBl «pOTOp — OTOPH» B HAIPaBJEeHHH ee
ocell MaKCUMaJbHOH W MHHHMMAJbHOH XKeCTKO-
CTH.

Tpeneccust MoxXer GHITh TpeX BHIOB: 3aTy-
xamouasi, YCTaHOBHBHIasics H Hapacraloulas
(puc. 3-18,6). ITlepsuii Buj mpeueccud (xoJje-
6anua B Touke O’) He MOXeT CUHTAThCSA omac-
HHM, [TOCKOJILKY 3aTyXaloufi npomecc KoJaeba-
HHA NPHBOAWT HEHTP WHandel NpH Jo6oM Ha-
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4aJIbHOM OTKJIOHEHHH CHOBa Ha KPHBYIO YCTOM-
auBoro papHoBechs O—O;. Bropoh Bunx mpe-
uecun (koseGanus B Touke O0’) coorBercTByeT
YCTaHOBHMBIUHMCA MaJHIM KoJeGaHHAM uandsr
BOKPYT NOJIOKEHHS  YCTOMYHBOTO  DPaBHO-
BECHA. BosHnkHOBEHME  Takux  Kojaefa-
HMH CBHJETENIbCTBYET O JOCTHXKEHHH rpa-
HHILI YCTOHYHBOCTH, NEPEXO] yepe3 KOTOPYI>
NPHBOAHT K BO3OYXKAEHHIO HapacTalolel mnpe-
neccHH (KoieGaHHs B TOUKe (g”’). Hapacraio-
Iiasi NpellecCH BLI3HIBAET HHTEHCHBHBIE KOJe-
GanHs nangul, aMIIMTYAa KOTOPHIX MOXKET I0-
CTHTHYTb Pa3pYIUATENIbHON Besnuuubl. KoneGa-
HMA BaJia, epefaBasch uepe3 MacAsHbI CJOH,
B CBOIO O9Yepefb BO3GYXKAAOT 3HAUHTEAbHYIO
HH3KOYaCTOTHYIO0 BHGDAIMIO MOLUIMIHHKA.

JHTe bHBIA ONBIT 3KCIYaTalHy,
a TakXe pe3yJbTaThl 3KCIEpHUMeHTa
NOKa3bIBaIoT, 4TO B0o30yXK/eHUe HU3KO-
YaCTOTHBIX KOJeGaHWH 3aBHCHT B OC-
HOBHOM OT TeMIepaTyphl MacJja,
OKPYXKHOH CKODOCTH LIeHKH Baja H
YAeJbHOI0 NaBJAEHHS Ha INOXIIUTHHK.
YMeHblenne YIeAbHOrO NaBJeHHS Ha
NOAUIHMHNK, 2 TaKKe yBeJTuueHHe BA3-
KOCTH Macja H OKDYXXHOH CKODOCTH
NedCTBYIOT GJIAarONPUSTHO HAa BO3HHUK-
HOBEHHEe W pa3BHUTHEe HU3KOYACTOTHOMH
BHOpALLUH.

YMeHblLIeHHE YAeNbHOIO JaBJEHHST
Ha NOAIIHMNHHK B IpoLecce SKCIIyaTa-
LIHH MOXKeT ObITh BHI3BAHO:

a) usHocoM OaG6ura HHXKHEH IO-
JIOBUHBI BKJaJblllla H YBEJHYECHHEM
BCJECTBHE 3TOr0 IJCUIAAN ONMOPBE
BaJja;

6) yMeHbIIEHHEM HarpyskH OT po-
TOPa Ha NMOAIIHUNHHUK 13-32 HENPABU/b-
HO#l LeHTPOBKH POTOPOB, HedeKToB
COeIMHUTENbHBIX MYODT WIH Hempa-
BUJIBHOTO TEINJVIOBOI'O PACIIUPEHHs Y-
JIUHIPOB;

B) HempaBHJAbHOH  OYepeZHOCTHIO
OTKPBITHA PperylHpPYIOUIHX KJIalaHoB,
BCAeJACTBHE Yero BO3HHKAET NapoBoe
yCcHJIHe, OTXKHMAIOLIee POTOpP BBEPX K
pasrpyxawliee TeM CaMbIM HOJMIHI-
HUK OT Beca poTopa.

OxHolt M3 pacnpocTpaHeHHBIX NPH.-.
YHH, BHI3BIBAIOLIHX «MAaC/ISHYIO» BUG-
paunyio B KPYMHBIX arperatax, siBJAseT-
csl 3aHHXKeHHasi TeMIlepaTypa Macia
Ha BxoJe B momwunHHK. HMcnbiTanusd,
NpoBeJeHHblE Ha Psifie MAUIKH, BbISBH-
JH BIOJHe ONpeReNeHHYIO 3aBHCH-
MOCTb aMIIHTYIbl HHU3KOYACTOTHOR
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Puc. 3-19. 3aBucumocts aMniHTYIABI HH3KO-
YacTOTHOM BHGpAaUMM OT TEMIEpPATypHl Macja.
1, 2 — HOMepa TOMUIHMAHKOB.

cocTaBasoulefi KojeGaHUN TIOAMIHI-
HUKOB OT TeMIEpPaTypel Macia.

Ha puc. 3-19 npencrasien rpadux
3aBHCHMOCTH aMIVIITYABR ‘'KoJeGaHHui
NOAIUNHUKOB TreHepatopa TIB-200
OT TeMnepaTypH Maciaa. Kak BHAHO u3
rpadyka, yBenndyeHHe TeMIEpaTyphl
macaa ¢ 43 npo 53°C, uro cOOTBeT-
CTByeT H3MEHEHHIO ero BSA3KOCTH HpH-
MepHo B 1,5 pasa, cHuXaer ypoBeHb
HH3KOUaCTOTHOH BubGpaunu B 5—6 pas.
« Tlpo6iema 6opbObl ¢ HH3KOUACTOT-
HOH BHOpauueli ocOOEHHO OCTPO BO3-
HHKJa B CBSI3H ¢ OCBOeHueM TypGO-
arperatoB OGOJbIIOH MOINHOCTH, TAe
BLICOKAsl OKpYXKHasi CKOPOCTb Lambl
cozfiaeT 6/1arONpHATHLIE YCIOBUS AJS
BO3HHKHOBEHHSI 3TOTO THIIAa aBTOKOJe-
6anuit. [las pemenus 3ot npobJeMbl
B TIoC/IefiHee BPeMs B KOHCTPYKIHIO
ONOPHBEIX MOAIIHIHUKOB KPYIHBIX Ma-
HIMH BHOCUTCS DPSAJ KOHCTPYKTHBHBIX
uaMenenuil, OIHUM H3 MepONpPHATHH
STBJISETCA YMeHbIUEHHE OTHOCHTENbHON
JJUHb NOAWHKIHUKA JJ5 yBeJHUEHHUS
VAEJBHOTO [aBJeHHS Ha MacjsaHbIl
Kaud. BropeiM, BecbMa 3¢ HeKTHBHEIM,
MepONpUATHEM SBJSETCS 3aMeHa LHU-
JUHAPHYECKOH pacTOYKH BKJaJbluel
NOAIIMNIHMKA  OBaJbHOH («JIHMOH-
HOI») pacrouko#l (puc. 3-20). IIpu 1a-
KOH pacTouke BepXHH#l 3a30p B IOA-
IIHIIHAKe [eJiaeTcs NpHMepHO B 2 pa-
3a MeHblle 60KOBOTO.

DTO TpPHBOAHT 'K BO3HHKHOBEHHIO
ellle OAHOTO MAaCJSHOrO KJHHA, o6pa-

3yIOIErocs Ha BepxHe#l noOJOBHHE
BKJAaAbma. BepxHufi MacaaHbll KJIHH
xopowo AemndupyeT BOSHHKLIHE KO-
ne6aHns H, KpOMe TOro, yBeJqHYUBaeT
IaBJeHHe Ha Landy, ycTpaHasa NepBo.
NPHUYUHY BO3HHKHOBEHHS «MAacCisHOW»
BuGpanun. JanbHeAIIMM pa3BHTHEM
3TOH HAeH cJaelyeT CYHUTATb CO3JaHHe
NOAUIHNHHUKOB € Pa3pe3HbIM BePXHHM
BKJAaJbillleM, TAe YAaeTcsd CO31aTh He
ONHH, a4  HEeCKOJbKO  MAacCJdHBIX
KJIYHbEB.

Oco6yro rpynny npu4yuH, Bui3LIBaO-
mux BuGpaunuio Ttypboarperarta, CcoO-
CTaBJIAIOT ‘BO3MYILAIOLIUE 3JIEKTPOMAT-
HHATHBIE CHJB. DTH CHJBl SBJIAIOTCA
CNEeICTBHEM HapylLleHUs 3JeKTpoMar-
HUTHOM CHMMETPHH IeHepaTopa H Cy-
HIECTBEHHO 3aBUCAT OT 3JEKTPHUECKOH
Harpysku. Ha xonocrom xomy typ6o-
reHepaTopa IpH CHATOM BO30YXKAEHHH
3TH CHJIBI OTCYyTCTBYIOT, UTO T03BOJISIET
JIETKO OTJIMYHUTb UX OT BO30YKAAIOIIKNX
CHJI, BHI3BAHHBIX MeXaHWYeCKHMH IIpH-
YHHAMH. :

Hapymenue 3J1€KTPOMarduTHOH
CHMMETDUH TreHepartopa MOXeT ObITb
BHI3BAHO:

a) BHTKOBBIMYM 3aMBIKaHHSIMH B PO-
TOpe;

6) HepaBHOMEPHOCTbIO BO3AYIIHO-
TO 3a30pa MeXJy CTaTopoM u G0YKOH
poropa;

B) TEPHOAHYECKHM  H3MeHeHHeM
CHJIbl MACHUTHOTO NPHTSIKERHS MeX-
Iy BpallalOIUMCA POTOPOM H CTaToO-
poM, 0OyC/NOBJIeHHLIM KOHEYHBIM YHC-
JIOM TIOJIOCOB. -

BuTKkoBble 3aMBIKaHHS B POTOpE
reHeparopa sBJaslOTcA Haubojee pac-
TIPOCTPAHEHHBIM HCTOYHHKOM Kojeba-

Puc. 3-20. Tunnl pacrouek BkJajpimed NOR-
HIHIHHKOB.

a — HOpMaJbHAS; 6 — «JHMOHHAMA» .
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Hull, HAyLIHX OT reHeparopa. Ilpakru-
Ka II0Ka3kBaeT, YTO MHOrHe TreHepa-
TOpbH paloTaOT ¢ BUTKOBLIMH 3aMbl-
KaHHAMU B 06MOTKe poropa. Hanuune
KOPOTKO3aMKHYTBIX BUTKOB HCKaXKaeT
pacnpeneseHde OOIMEro0 MarHHTHOTO
[IOTOKAa pOTOpAa, YTO NMPHBOAHUT K MOSAB-
JEHHIO HEeCHMMETDHUHBIX CHJ TIPHTH-
MEeHHS POTOpPa K CTaTopy. DTH CHJIbI
BCErfla HampaBJeHbl BXOJb OCH MOJIO-
COB U {0 CBOEMY XapaKrepy HIEHTHY-
HBl CHJaM OT MeXaHHYeCKOH Heypas-
HOBellleHHOCTH poropa. OAHOCTOPOH-
HfSl 3JIEKTPOMACHUTHAsl CHJIa NpPHTS-
JKeHHsI BHI3bIBAeT CHHYCOHIaJbHbIE KO-
neGanus PpoTOpa H MOALIHTIHHKOB
¢ o6opoTHO#H uacTroTol. BropeiM crel-
CTBHEM BHTKOBBIX 3aMbiKaHHA B 006-
MOTKe POTOpa ABJSETCS HeCHMMETPHY-
HBIfl HarpeBR poTopa MO CeYeHHIo, 4TO
MOKeT BBI3BaTb €ro TeIVIOBOH Mporué
A BO3OYyIuTH BHGpPaLUIO UHCTO MeXxa-
HUYeCKOr'0 Xapakrepa.

HexkorueHTpUUHOE pacnosoxeHHe
60UKH pOTOpa B pacToyke cCTaropa
- TaKXe TMPUBOAUT K HOSABJEHHIO TISPHO-
AMYEeCKOH 'CHJIbI, BLISHIBAIOHIEN KoJieba-
HUS pOTOpa M craropa. JTa cuja B OT-
JWYHe OT TIpeAbIAyIled HMeeT IBOH-
HYI0 060pOTHYI0 dactory. OCHOBHBIMHU
IPUYHHAMH NOSBJEHHS HepaBHOMEDPHO-
0 BO3[AYIIIHOTO 3230pa STBJASIOTCH ecTe-
CTBeHHHIH mporu6 poropa nox HAef-
CTBHEM COGCTBEHHOr0 Beca M CMellle-
HHe ero B Ipolecce LEHTPOBKH ¢ POTO-
pom TypGunul. Ilpn pabore reneparto-
pa poOTOp BCIJIBIBAET HAa MAaC/sHOH
TJIeHKe, U, KPOMe TOrO, 3a30p MOXKer
MEeHSThCSH BCJIeACTBHe BHOpPALHH POTO-
pa H3-3a MeXaHUHUeCcKOH HeypaBHOBe-
HIEHHOCTH.

Bce a3TH MPUYMHBL YCTPAHUTD HeJsb-
31, OJHAKO NPAKTHKA TMOKA3bIBAET, YTO
B HODMAaJbHBIX YCJIOBHSX 3TH Bubpa-
MK HMEIOT MaJIylo aMIVIUTYIY H Omac-
HOCTH He TNPENCTaBJAAIOT. Eciu XKe ak-
THBHAsl CTajb CepAeYHHKA 3ampecco-
BaHa HEyJOBJETBOPUTEIBHO HJIH KOH-
CTPpYKLIHA Kopmyca craropa He o6ja-
llaeT JMOCTaTOYHOH IXKECTKOCTbIO, MO-
JKeT BO3HHUKHYTb 3HaYHTeJbHasA BUGpa-
uusa craropa. ITo manHBIM HCTIBITaHHRA
TypGorenepatopa TB2-100-2 B oTnens-
HBEIX ¢Jy4asdx Ha KOpIyce craTopa Hu
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TOPILIEBbIX LIUTaX HAOMIOAANNCh CHHY-
coujanbHble KojeGaHHsi ¢ 4YacTOTOH
100 T u xBoiidoit amnautynoi 100—
150 MKM.

Yckopenus, a  CaeloBaTeNbHO,
HHEPLUOHHbIE CHJIBI, AeACTBYIOIIHE HA
3JIEMEHTHl CTaTtopa NPH HAJHYHH I10-
NO6GHBIX BHICOKOYACTOTHBIX KOMeBaHul,
BecbMa BEJMKH, H 3TO MOXeT IpHBe-
CTH K yCTaJOCTHOMY pa3pyuLIeHHIO Kpe-
ASIMINX JeTajiell, CBapHBIX LIBOB, TPY-
6ok rasooxsaagureneil u T. m. Bubpa-
us crtatopa eile (oJiee yCHJIHBAeTCH,
eca B oOMOTKe pPOTOpa MMEKTCS KO-
POTKO3aMKHYThle BHTKH.

PaccmaTrpuBasi BONpPOCH, CBsI3aH-
Hble ¢ KoJebaHUsIMU CTaTOPOB reHepa-
TOpOB, HeJb3s He OTMETHTb ellle OJHH
HCTOYHHK BO36yXIeHHs KoJeOaHuH —
HepaBHOMEPHOCTb CHJI B3aMMHOTO TIPH-
TAXKEHHs poTopa H CTaTopa Mo OKpyXK-

.HOCTH.

Hnst ABYXTOJMIOCHHIX TeHEepPaTopoB
CHJI2 B3aHMOJEHCTBUA MeXKAy POTOPOM
H CTATOPOM U3MEHSETCS IO OKPYKHO-
¢t Ha =33% openHero 3HayeHus,
npuuyeM MaKcHMaJjbHas CHJIA B3aMMO-
IEeHCTBHS NpPEBBHILIAET MHUHHUMAJbHYIO
B 2 pasa. C yBenuueHueM Yucaa Io-
JIIOCOB HepaBHOMEPHOCTb CHJH TIPHTH-
JKeHHs1 POTOpa W CTATOPa yMeHbIIAeT-
cq. Tax, A5 YeThIPEXNOJIOCHON MallH.
Hbl 3Ta HepaBHOMEPHOCTb IIO OTHOIIE-
HMIO K CpefHeH BeJHYHHE COCTaBJISET
46,7%, a I8 BOCBMHIIOJIOCHON —
MeHee +29%.

Onsi GONMbUIHHCTBA COBPEMEHHBIX
TypGoreHepaTopoB ¢ pabouell uUacro-
toit Bpamenust 3000 o6/MuH paccMma-
TpuBaemas Bo3byxjawoilasg  cHiIa
HMeeT ABOMHYI0 06GODPOTHYIO HacToOTy.
IloBuinenHas BubGpaLus cTaTopa (c ya-
croroii 100 I'm) nepemaercsas uepes
(yHIaMeHT TNONIUXIHHKAM TreHepaTo-
pa, HakJaAwBBasich Ha KoJe0GaHHsl OC-
HOBHOH 060POTHOH YacCTOTHI.

Onpenenenye NODHYHH, BBI3LIBAIOUIHX BH-
6pauuio coBpeMeHHoro Typ6oarperara, — sana-
ya BecbMa CJIOXKHas. dTa pabora OGHYHO BH-
HOJIHAETCS HAaYYHO-HCC/Ie0BaTeJbCKHMH, Hala-
JOYHBIMH ¥ DEMOHTHBIMH  OpraHH3alHsMH,
HMEIOLUMH KBaJHOHINPOBAHHLIH INIEPCOHAN #
BCIO HeOGXOIMMYIO ammapartypy.

Jia aHanaMsa HCTOUHMKOB IOBHIDIEHHOM
BHGPALHH CHUMAIOTCH XapaKTePHCTHKH: CKOPO-
CTHEIE, PeXHMHbIE, KOHTYPHBEIE.



CropocTnasi xapaxkrtephctuka (pmc. 3-21)
apejacTaBAsfeT coGofl 3aBHCHMOCTb aAMIWIMTYAHI
H ¢asbnl BHOpauHH UM OTHAEJBHBLIX ee COCTaB-
JAIMHUX OT YacTOTH BpallleHHs poropa. M3
NOJHIaPMOHHYECKHX KOJe6aHHN 0683aTeJbHO
BBIIEJAIOTCST OCHOBHAst. TapMOHHKAa O6OPOTHOM
4YaCTOTHl M HHU3KOYAaCTOTHhIE COCTaBJSIOLIHE.
ITo CKOpOCTHOM XapakKTEepPHUCTHKE ONpPeAesIoT
BUJ HEYDABHOBENIEHHOCTH poTOpa # (GOpPMH
BHIHYXK/JEHHHX KoJleOaHH# NDH pa3jIHIHHIX da-
CTOTax BpalleHdf. [IpH NOMOIH CKOPOCTHHX
XapaKTePHCTHK BLISBJSIOTCA TaKXKe HeJHHed-
HBle HCTOYHHKH BO36YIKAeHHs NOBHIIEHHON BH-
6panus.

PexnMHEIe XapAKTEPHCTHKH NPEACTABJAIOT
co60l 3aBHCHMOCTb BHODAallHH OT peXHMa pa-
6OTbl MalIMHLI: TEMJOBOH H 3JIEKTPHUECKOH Ha-
IPY3KH, TeIJOBOTO COCTOSHHA TYypOMHHI, Baky-
yMa, TeMnepatyphl Macia u T A. Hekotoprle
H3 3THX XapaKTEePHCTHK TPHBEJEHH  Ha
prc. 3-17 u 3-19. TlogoGHble XapaKTePHCTHKH
NO3BOJAIOT ONPENe/MTh pasAejbHOE BJHSIHHE
KaMJoro u3 peXHMHHX (pakTopoB Ha Bubpa-
LU0 MALIVHEL

KoutypHbie xapakrtepHcTHKH (pHc. 3-22)
NOKAa3HBAIOT H3MeHeHUue BHOPAIHH MO KOHTYPY
HCCJIEAYeMOr'0 3JIEMEHTa, YTO IO3BOJSET Olle-
BHTb OcJaljleHHe JKEeCTKOCTH BHOpHpyIollel
cHcTeMul. I1pu nomoly KOHTYPHEIX XapaKTepH-
CTHK OGHapyXHBaeTcsl oclabijieHHe KpemJeHHst
MOAUIHIHHKOB K QYHZAMEHTHOH IVINTe HMJH
nauTH K Gynpamenty. [lo BuAYy xapakTepH-
CTHKH MOTYT GHITb BBHISIBJEHH TaKHe Ae(eKTH,
KaK TJyGOKHe TpellWHH B 3JEMEHTaX ONOpbi
H ¢yHnamenta. B nporpaMmy HcclleZOBaHHi
BXOAHT TaKxKe KOHTPOJb PAAA Y3/0B H 3Je-
MEHTOB MAILHHBI, SBJSIOMUXCA OGHIYHBIM UCTOY-
HHKOM BO036yxkaeHusi KosaeGaruii. Ilposepke
NOABEpPraloTCsi LEHTPOBKa POTOPOB, COCTOSIHHE
COEMMHHTENbHHX MY(T, lIeeK POTOPOB H NOA-
munHukoB. Ecan BHGpalHOHHLIE XapakTepH-
CTHKH YKa3blBAlOT Ha 3HAYHTEJIbHYIO HeypaBHO-
BEIIEHHOCTb POTOpa, BaJjl NPOBepsieTCs HHAH-
KaTopoM Ha Mporu6, mocjie 4ero NpoR3BOAHTCSH
GanaHcHpOBKa poTtopoB. B Tex cayuagx, xor-
la HCCHAeOBAHHSMH BHiSIBJA€HAa 3aMeTHas 3a-
BHCHMOCTp BHOpalliM OT TOKa BO3GYXKIEHHSA
HJIH TeMIlepaTyphl poTOpa reHepaTopa, NPOH3-
BOJMTCS KOHTPOJb OGMOTKH POTOpa Ha OTCYT-
CTBHE BHTKOBHIX 3aMHIKaHHIl.
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Puc. 3-21. CkopocThas BuGpauuoHHast Xapak-
TEPUCTHKA.
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Puc. 3-22. Konryphas BuOpauuoHHas Xapax-
TePHCTHKA (CTpPeJKaMM yKasaHbH Mecra 3a-
MepoB). ’

2A — nBo#Has aMNJWTYAa KoneGamH#i; @ — yFon
caBura das.

OrMeTHM, YTO AN ONpeAeNeHUs] IPHYHH
BHODAILHH NEPBOCTENEHHYIO DOAb Hrpaer mno-
CTOSIHHBEIH  3KCIJIyaTallHOHHLIA KOHTPOJb 32
BuOpaldell NOALINNHEKOB H ADYFHX Y3J/I0B ar-
perata. [locrosiHHEIE KOHTPOJAbL DO3BOJSIET
YUecTb HesHii pAl peXHMHBIX (akTOpoB, He-
NOCPEACTBCHHO BJHAIOUIHX HA BeJHYHHY BH-
GpauuH, a TakXe NpPOCJAeNHTb AHHAMHKY Ha-
pacTanxs BHGpanuil B mpolecce 3KCIIyaTalHy
B TeyeHHe MEXPEeMOHTHOrO MepHOAa.

B 3axJloueHHe cjlelyeT CKa3aTb,
YTO MOCKOJIbKY YypOBeHb BHOpalUHH SIB-
JISIETCSH 'BaXKHEAIIUM OOBEKTHBHLIM I10-
KazaTeleM IKCTJIYaTallHOHHON HaxexX-
HOCTH 060PYyAOBaH}S, HOPMBI JONYCTH.-
Moil BHOpaLHH NOCTOSHHO NepecMar-
PHBAIOTCA B CTOPOHY YMEHbIISHHS aM-
NJIHTYAbl KOJebGaHui.

3-7. 3AHOC COJIIMH NMPOTOYHOH YA-
CTH TYPBHHBL. KOHTPOJIb U MEPDI
BOPbBbl C 3AHOCOM

Heob6xonnmeiM  yciaoBueM Halex-
HOH ¥ 3KOHOMHYHOH paboTHl MapOBLIX
TypOUH SIBASETCHS NEPHOAUYECKUM KOH-
TPOJb 32 'BO3MOXKHBIM 3aHOCOM COJISI-
MH HX TIDOTOYHON uYacTH. Brimagenne
H3 Napa TBEpPAbIX OCAJKOB MOXKET Cy-
IleCTBEHHO HCKa3uTb paboduuil Ipollece
pacmhpeduss mnapa B TypOuHe, IIO-
CKOJIbKY TIPH OCaXKAEGHHH COJell B Ka-
HaJjax COIJ M JIONAaTOK CTymeHe# mpo-
HCXOIHT TflepepacrnipeliejieHHe Telo-
BHIX TMepenanoB HO CTYNeHSAM TypOUHB
H BCe CTYMNeHH, Kax 3aHeCceHHble, TakK U
yHCTble, HauuHAlOT paboraTh B Hepac-
yeTHoM pexuMe. Ilpn atom B ocobo
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He6JaronpUsATHHX YCAOBHAX HaXOIMHT-
cs NoC/IelHdAs 3aHeCeHHas COMSIMH CTY-
IIeHb. '

3aHOC COJSIMH KaHAJNOB COIJ H JO-
TaTOK NPUBONUT K CYKEHHIO HX ceye-
HHUSl ¥ KaK CJeACTBHE 3TOTO K yBeJH-
YEeHHIO Nepenaja HaBJeHHA Ha IHCKH
# puadparMel CTyneHeil. YBeanueHue
TeIJIOBOTO INepenaxa Ha muadparMebl
NPHBOAUT K NOBBIIEHUIO HAMPSKEHHH
B HHX H YBeIHUYEHHIO yTeueK yepes
InadparMeHHble VIVIOTHEHHS., YBeJH-
YeHde mnepenaga Ha pabouux Jionar-
KaxX M [IHCKAX BbI3bIBAET HEPETPY3KY
YNOPHOro MOALIMNIHHKA NapoBOH Typ-
6unbl. Kpome TOro, noBbllleHHe peak-
UHH CTylNeHH HeH30€XHO BbLI3LIBAET
yBeJHUYeHHe yTeueK uepe3 pasrpysou-
Hble OTBEPCTHS B AUCKaX U uépe3 GaH-
Aax pabouux JomaToK. BrimameHue
TBePABIX OCaJKOB B KaHajlaX COIJ U
JIONIATOK yBEeJHYHBAET LIEPOXOBATOCTD
CTEHOK KaHaJIOB, 'BCIEMLCTBHE YETo BO3-
pacrtaior npodu/bHble M0TepH 06Ja0Na-
YUBAHUA, OCOGEHHO B TOJIOBHBIX CTY-
TeHaX. 3aHOC COMSMH J1aGHPUHTOBBIX
YNJIOTHEHHHA NIPHBOAUT K YMEHbIIEHHIO
pa3MepoB KaMep MeXAy.rpebemikaMu
H yxyawenuio sdpdextusHocTH pabo-
Thl 3THX 37eMeHTOB. [Ipu aToM MoryT
yBEJIHUYHTBCA YTEUKH KakK uepe3 KOH-
neBble, TaK M 4Yepes auadparMeHHble
ynaomHeHus. Bce 310 NpHBOAHT K 3a-
METHOMY YXY/IIEHHIO K. H. X. TypOH-
Hbl jJaXKe NIpH HEe3HAYUTEJbHOH BEJH-
4YHHE COJIEBOTO 3aHOcCa.

IMo naHuwiM JLOHEUKOTO OTAE/CHHSA
OPI'P3C, ornoxenne 1 Kr coseit
B TporouHo# uactn LBJ TtypGunu
K-100-90 mpuBOoANT K CHHIKEHHIO
K. M. O. aTOor0 orceka Ha 1% (a6co-
JIOTHBIA). DTO NPUBOAMT K TOBHILIE-
HHIO YAEJbHOTO pacxoia Temaa typ6o-
yctaHoBKH Ha 0,5% wnam x romosomy
nepepacxony 1500 T ycmoBHOrO TOMMH-
Ba. Hdasa typ6unn K-300-240 1% 3a-
HOCa NPOoXoaHoro ceuenus aumb LIBJL
NpHBOAMT K Iepepacxoay 2450 T
YCJIOBHOTO TOIJIHBA B TOJ.

OryioxeHne cojeil B KaHajax COILI
A pabouux JOTATOK yMEHBIIaeT TPo-
XOAHble CceyeHHA HJIS mapa, YTO INPH
HEH3MEHHOM Ha4aJbHOM JaBJIEHHH
IPHBOAHT K COKpalLleHHIO Pacxoja lia-
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Pa H CHHXEHHIO MOLIHOCTH TYDOHHH,
Kpome Toro, mpu 3HaunTeNbHOM 3aHO-
ce TPOTOYHOH YACTH TIPHUXOXUTCS Orpa-
HUYUBAThb HArpysaky H3-3a ONacHOCTH
HNOBpeXAeHHsA AuadparM H YHOPHOroO
nopmunuuka rtyp6uusl. Cosepoit 3a-
HOC 3JIEMEHTOB TapopacnpefeleHust
HapylaeT HOpPMAaJHBYIO pabOTy Opra-
HOB mnapopaclpelneNeHds TYpPOHHBI H
MOXeT TIpHBECTH K pasHOCy TypOHUHLI
NpH 3aBHCAHUH CTONOPHBIX W PeryJ-
pyoluX KJaanaHOB. Takoe sBJieHHE
MOXeT HMeTb MeCTO NPH 3aHOCE COJS-
MU IITOKOB KiaamaHoB. Oco6o Guaaro-
OpHATHBIE YCJAOBHSL JJ8 3aBHCAHUSA
HMeeT CTONIOPHbIA KJanaH, TOCKOJIBKY
OH AJIMTENbHOE BpeMs HaXOMUTCH B He-
MOJABHKHOM COCTOSIHUH, FIMeloTest cBe-
NeHHs O psAne asapuil, CBsI3aHHBIX
¢ pa3HoCcOM TypOHH BCJEINCTBHE 3aHO-
€a CONSIMHU LITOKOB CTONMOPHBIX KJjana-
HOB ¥ OTKasa ux B pabore. XoTs Ta-
KHe aBapHH, 'BbI3BaHHble I'py0eHIInMHU
HapylueHUAMH pexHuMa 3KCIyaTaliuy,
B HacTosilllee BPeMs IIOYTH He BCTpe-
YaloTcA, 3aHOC COJAMH TIPOTOYHOH 4Ha-
CTH TypOHH OCTaeTcsl NOCTOSHHO Hei-
CTBYIOLIMM (HaKTOPOM.

Conn B TypGuHy TIONanaioT U3 KO-
TeJbHOIO arperara BMecCTe C TIapOM.
IIpnunuHOii Cco/eBOrO 3aHOCa MOTYT
OBITb Ype3MepHOe HANpsKEeHHe 3epKa-
Ja ucnapedus GapabaHa KOT/1a, He-
YAOBJeTBOpUTENbHASS paborta cenapa-
TOPDHBIX YCTPOHCTB KOT/Ja, pe3KHe Ha-
6pocel HAarpy3kH, PpesKHH TOABEM
YPOBHA BOJBI, BCIIeHUBaHHe BOJABI HA
TIOBEpPXHOCTH  3epKajJa HCIapeHus,
YXyAllIeHHe BOLHOTO peXuMa.

YxyalieHue BOZHOTO peXuMa ycTa-
HOBKH sIBAsleTcs HauboJjee paclpocT-
paHeHHOH NPHYMHONK COJIEBOTO 3aHOca
COBPEMeHHbIX OJIOUHBIX Typ6uH. OHO
MOMXKeT SIBUTBCH CJENCTBHEM HeIOCTa-
TOYHOH TIDOM3BOAHTENLHOCTH M HEKa-
YecTBEHHOH PaBoTHl KOHAEHCATOOUH-
CTKH, THIPaBJIHYECKOH HeIJOTHOCTH
KOHJEeHCaTopa, HeyAOBJIETBOPHUTENbHO-
ro KayecTBa BTOPHYHOIO Napa HCHA-
putestell, KOpPPO3HH MNaPOBOASIHOIO
TpaKkTa, KOPPO3HM JaTyHHBIX TpyGoOK
KOHJeHCcaTopa H nmoJoTpeBaTeNed HH3-
KOTO JAaBJ/eHHs, TIePBOHAYaJbHOH 3a-
IPA3HEHHOCTH NapOBOrO TPAKTA.



Coun, ocenaromue B TPOTOYHOMN Ya-

CTH TYpOHHB, MOXHO pasfgenuTh Ha
BOLOPACTBOPHMbBIE COJNH W COJH, He-
PacTBOPHUMbIE MJIH TIIOXO PaCTBOPUMbIE
B Boxe. K mepBoii rpynme ortHocatcs
coennHenus Hatpua (NasCO; NaSOy,
NaCl, NasPO;, NaHCO;), cepnokuc-
Jaoit - Kaabuui  (CaSO;), docdarn
(P20s). K HepacTBOpPUMBIM H IIOXO
PacTBOPHMHIM B BOAE OTHOCATCH coe-
Annenus menn (CupO, CuO), xkenesa
(Fe;O3), kanbuus (CaCOg, Ca0), mar-
Hus  (MgO), amomunus (AlOs),
xpemuus (SiOg).

Hasi TypO6uH HH3KOrO M CpPENHEro
IaBJIeHHsl XapaKTePHLIM SBJSETCH 3a-
HOC BOJOPACTBOPHUMBIMH COJISIMH. DTH
COJIH IIONAJalOT B IPOTOYHYIO UYAacCThb
MallMHBl B OCHOBHOM 3a CYeT Kale/b-
HOTO YHOCA YacTHL XHAKOCTH ¢ TIO-
BEPXHOCTH HcnapeHusi. Ha Beaunuunny
yHOCa, TIOMHMO KOHLEHTPAUHH COJeH
B KOTJIOBOH BOJle, OKa3bIBAIOT BJHSHHE
paGoTa cenapHpyOIUX YCTPOHCTB, Ha-
OpsiKeHHe 3epKajla HCIapeHHs, CKO-
poCTb M3MEHEHHSI HarpysKu H Apyrue
pexxumHble (pakropel. Mecro Brnage-
HHSL BOIOPACTBOPHMELIX cOJiel B Typ-
GuHEe 3aBHCHT OT HX COCTaBa M YCJO-
Buli pa6othl TypGoarperata. Yame
BCEr0 5TH COJIM BHIIAZalT B 06J1acTH
CTyneHel cpefHero naeseHus. OTMe-
YalKch TaKXe CJIydYyad 3aHoca BOJO-
PacTBOPHMBIMH COJISIMH CTYIEHEH BHI-
COKOTO JaBJeHHSA, OAHAKO B 06JACTH
BJIAXKHOTO Tlapa 3TH COJNY He OTKJabl-
BaloTCA.

C mepexonoMm Ha map BHLICOKHX Ia-
paMeTpoB B COCTaBe COJeH, ocelralo-
wHux B TypOHHE, YBeNMuMBaeTcs N0
HEPaCTBOPUMBIX H €1a60PaACTBOPUMBIX
B BOJE COeJHHEHHH. DTH COeAHHEHHS
nonangaiT B TYPOHHY 3a CYET MOJEKY-
JPHOrO YHOCA, BO3HHKAIOWIETO BCAEH-
CTBHE DPaCTBOPHMOCTH OTAEIBHBIX CO-
Jefi # OKHCJIOB B CYXOM HACHILIEHHOM
nape BBICOKODO IaBJEHHS.

Conu, pacTBopeHHbIE B Tape, Haxo-
ISITCSL B HEM B COCTOSIHHH paBHOBECHS,
npHYeM KOHIEHTpalusl 3THX coJeH 3a-
BHCHT, IOMHMO HX COCTaBa, OT HaBJie-
HHSt H TeMIepaTyphl napa. B mnpomec-
Ce pacIlHpeHHs B TypOHHe mapamer-
PHl Tapa H3MEHAIOTCH H PACTBOPEHHLIE

B HEM COJIH OKa3HBaIOTCSl B NepeHa-
CHIIIEHHOM COCTOSIHHH. B atoM cayuae
U NPOHCXOAHT BHIIaJeHHE H3 Iapa co-
Jiell B BUJE TBEPIAOrO KPHUCTALIHYECKO-
ro ocajka.

30Ha OCaXKJAEHHS TeX HJH HHBIX CO-
Jefi B TypOHHe onpenessiercs Inapa-
MeTpaMH Iapa N0 CTYNeHSM MaIlHHbI,
OJIHaKO BBHAY TOro, 4TO Iap NpOXO-
AUT TIPOTOYHYIO 4acCTb TypOHHBI OueHb
6nictpo (0,06—0,01 c), 3tn coemune-
HHsT OyAyT BBINAZaTh HE TOJbLKO 110
HOCTHXKEHHH NpeLeNa PacTBOPUMOCTH,
HO M Ha JIONATKax MOCAeAYIOLIHX CTY-
nexeii. .

AHanu3 TBEpAbIX OTIOXKEHHH B IIPO-
TOYHOH 4YacTH TYPOHHBI IO3BOJISIET
YCTaHOBHTb CBSI3b MEXIY COCTaBOM
BHIIAAAIONIEr0 OCaZlka W HayaJbHBIMH
napaMerpaMu napa. Ecnru oCHOBHLIM
KOMIIOHEHTOM B OTJIOXKEHHSIX TYpPOHH
CpelHero fAaBJjeHHsI ObLIH JIerKOpacT-
BODHMbIE COJIH HATpHS, TO C Iepexo-
J0oM Ha JaBjeHue mnapa 8,8 MIlla
(90 xrc/cM2) OCHOBHOM coCTaBAAIOMIEH
B TBePALIX OcajKax SIBJSETCH OKHChb
kpemuust (SiO.). B 610kax Ha mabje-
Hue 13,7 MIla (140 krc/cm?) Hapsay
C KPEMHEKHCJOTOH 3HaYHTEJIbHOE Me-
CTO B TBepABIX OcCafKax 3aHHMaer
okuch xenesa ((Fe;O;3), a B mape
CBEDXKPHTHYECKHX NapaMeTpoB INOSB-
JSIOTCS. B GONBIIHMX KOJIMUECTBAX coe-
OHHEHHS] MeAH. DTH COoeNUHEHHs SB-
JISI0TCA NPOAYKTOM aMMHagHOR KOppo-
3HH JaTyHHBIX TPYGOK KOHAEHCaTopa
H TIOJ0TpeBaTesNel HH3KOrO NaBJCHHSA.
3anHoc TYpOHHBI OKHCJIAMH MENH OCO-
OeHHO HempHSTEH TeM, UTO 3TH COENM-
HEHHSl BBHINAJAIOT B TOJOBHOH YacTH
TYpOHHLI, e pa3Mephl COII M JoONa-
TOK MaJibl H BJAHAHHE OTJIOKEHHUH 0co-
6eHHO BeJIHKO.

N3 uyncna BOROHEPACTBOPHMBIX OT-
JIOXEHHH cBoeoGpasHoll XapakTepH-
CTHKOH 06/analoT OKHC/IBI JKeJesa.
PacTBOpHMOCTb HX B Nape yMeHblIa-
€TCSl CO CHHIKEHHEM JHaBJeHHS U yBe-
JIMYHBAETCH TIDH CHHXKEHHH TeMIlepa-
Typl. Tak xak B Typ6uHe mpomuecc
CHMXKEHHSI JaBJeHHS CONpPOBOXKAAETCS
YMEHbIIEHHEM TEMIIepaTyph, pacTBo-
PHMOCTb OKHCJIOB XeJie3a B Ipollecce
pacuupeHHsi napa B TypGHHe H3MeHS-
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Puc. 3-23. TIpuMepHbil cOCTAaB OT/NONEHHE M MX paclupefejeHHe MO TNPOTOYHOX YacTH TYPOHHHI

CBEPXKPHTHUECKHX NapaMeTpoB.

eTcsi Majo. DTC NPHBOAUT K PpaBHO-
MEpHOMY pacnpelesHHIO JKeJe300KHC-
HBIX OTJIOXKEHHH [0 BCEM CTYNEHAM
TypGuHb, paboTanoluM B 06JaacTy 1e-
perperoro napa. OcaxieHue 3THX coe-
AuHeHuA HaOmMoAaeTcss B OCHOBHOM Ha
BHyTpeHHell TioBepxHOCTH OaHzaxa
pa6ouux Jonarok. Tloasnenne B ocan-
Kax coelMHEHH#i aJIOMHHHSI CBHIE-
TeJAbCTBYET O HPHCOCAX CHIPOA BOMHI
B KOHJIEHCATOpP TypPOHHHI.

Ha puc. 2-23 npusoasrcs npuMmep-
HBIH COCTaB COJEeH W HX pacupenene-
HYWe 1O INPOTOYHOH 4dYacTH TYPOHHH
CBEPXKPUTHYECKHX [1apaMeTpoB.

O6wmuM CcBOACTBOM BOJLOHEDPACTBO-
PHMBIX cOJIefl SIBISeTcsl CIOCOGHOCTh
YpesBBIYAHHO IJOTHO  COCNHHSTHCH
¢ MerajJoM TYpPOHHBI, YTO BBHI3bIBAET
6oJbIine 3aTPYAHEHHs Aaxe NPH Me-
XaHU4ecKol OuMCTKE TPOTOYHOH Ya-
¢TH MawmuHbl, Uto Kacaercs BOOOPACT-
BODHMBEIX cOJiell, TO OHH 06pa3yioT 60-
Jee pHIXJAbE COeJHHEHHS, KOTOpbIEe
CPABHUTENLHO JIETKO YHAJSAIOTCA IpH
MexaHuuyeckoli ouuctke. Kpome Toro,
B Ipolecce YacThIX NMYCKOB H OCTaHO-
BOK TypGoarperara IPOHCXONHT <«Ca-
MONPOMBIBKAa» NPOTOYHOH HACTH TYp-
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GHHBL, H arperat 4acTHYHO OYHLIAeTCH
OT BOJOPACTBOPUMBIX COJIEH.

Oco6rie TpyAHOCTH B 60pbbe C co-
JIEBHIM 3aHOCOM BO3BHKAalOT B YCTa-
HOBKAaX CBEPXKPHTHIECKOTO NABJIEHHS.
DTo ¢BA3aHO KaK ¢ POCTOM JIaBJIEHHS,
YBEJIMYHABAIOLUIUM PaCTBOPAIONIYIO CIIO-
COGHOCTH TIapa, TaK M C MPHMEHEHHEM
IPSIMOTOYHOH CXeMbl KOTJlOarperara.

- HecmoTps Ha BecbMa JKecTKHE HOPMEI

coJleconepKaHHsl INHTATeJbHOH BOMbI
H Tapa AJS KOTJIOB 3TOrO THIIA, 3aHO-
ca COJISIMH TIPOTOYHOHN YacCTH TYPGHHbI
n3bexaTb He ydaercsl, TOCKOJbKY Ye-
pea Typ6uHK MomrHocThio 300 MBT H
BbIIIE INIPOXOMHMT Ype3BHYalHO 60Jb-
moe xoauyecTBo mapa. OTMeTHM Tak-
}e, UTO, HECMOTPA Ha POCT MOLLHO-
cTell, pasMepsl COIJI M JIOMATOK B TO-
JIOBHOM uacTH TYpGHHB OCTAIOTCS BCE
JKe JI0CTAaTOUHO MAJIBIMH, H OCaXKIeHue
TBEPABLIX YACTHI[ HAa 3THX 3JeMeHTax
OKa3biBaeT CYyLIeCTBEHHOE BJHSHHE Ha
5KOHOMHYHOCTb M HaJeXHOCTb palo-
THI arperara.

Jas KOHTpOJA 3a COJEBHIM 3aHO-
COM NPOTOYHOR YacTH TYpPOHHHI He pe-
xe 1 pasa B Mecflll LOJXKHA TPOU3BO-
IUThCS MPOBEPKa BEJHUYHHHI AaBJIEHHA



B KOHTPOJBHBEIX CTYNEHsX NpH Harpys-
Ke 6osee 50%' mo pacxomy napa. Ort-
HOCHTEJbHOE TMOBHILICHHE NABJEHHS
B KOHTPOJIbHBIX CTYHNEHAX B IPOIEH-
Tax ompenensiercs no Qopmyae

Apxomp:-}ﬂ?;—;&cl . 100,

CT

(3-17)

TI€ Psan B Pumcr — NaBJEHHS B ONHHX
M TEX e KOHTDOJbHHIX CTYNEHAX NMpPH
3aHEeCEHHON M YHCTOH NPOTOYHOH 4a-
CTH.
Cornacuo TIT3 Apxonrp HE RONAXKHO
IPEBHIIATD CAEAYIOMHX BEIHYHH:

JlaBnenne naﬁﬂnepen TYpoH- n enne nanre-

HHsI 10 CTYTIERAM,
0y
o

Mlla Kre/ou®
Jlo 3,43 35 15
8,8 90 10
12,75 130 u BHlle 10 ans LBO,
15 aas LICI

IIpu 3tom aGCcoaOTHOE JaBleHue
B KOHTPOJIbHBIX CTYNEHsIX TYPOHMHBI He
IIOJXKHO TIPeBHIIIAThL TIPeNesibHBIX Be-
JIMYHH, YCTAHOBJIEHHBIX 3aBOJOM-H3rO-
TOBHTEJIEM.

B kauecTBe KOHTPOJbLHOH CTYNEHH
gallle BCEro BHIGMpAIOT NEPBYIO Hepe-
TYJHPYEMYIO CTYIIeHb H 3aMepAIOT AaB-
JeHHe B KaMepe peryaupyloules cryme-
Hyu. DTO JaerT BO3MOXKHOCTb KOHTDOJIH-
poBaTh BCe CTYNEHH IOCJE PEryaHpYIO-
1€il, TOCKOJbKY 3aHOC CONSIMH 1060
POMEKYTOUYHOH CTYNEHH Heu36exHO
BHI3OBET MOBHIILIEHHE HABJCHUA B KaMe-
pe peryaupytouiero kojeca. OnHaxo fto
Mepe yhaJieHHsi 3aHeCeHHOH CTYIeHH
OT MecTa KOHTPOJIbHOTO 3aMepa JaBJie-
HHS BJAHAHHME 3aHOCA Ha TOKasaHusd
KOHTPOJILHOTO ~ MaHoMmerpa  Gyner
ymenbmartbesi. [Tosromy nesecoo6pas-
HO HMETb PSAJX KOHTPOJbHBIX TOYEK HJISI
3aMepa JNaBJeHHs B PasJIHUHBIX CTY-
neusx LIIBA u LCHO. Dto mosBojsieT
6ojiee TOWHO OTpeRessiTb BEJIHUHHY H
Mmecto 3aHoca. OnpeneneHne Mecra 3a-
Hoca B CBOK ouepelb AaeT BO3MOXK-
HOCTb NPHOJM3UTENHHO OLEHHTh CO-
CTaB OTJOXKEHHH M BHODaThb HA OCHO-
BaHWH 3TOr0 CHOCO0 OYHCTKH MPOTOU-
HOH 4YacTH.
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Puc. 3-24. BayTpenHuii  OTHOCHTEJbHHIA
KITO typ6uunt K-100-90 JIM3 no u mocie
NPOMBIBKH.

@ — ONEITH 1O NPOMBIBKH: (O — onnuiThl mocje Npo-
MBIBKH; ! — MAKCEMarnbumiA yposean KITI.

Bce 3samepn AaBjeHHST B KOH-
TPOJIBHBIX CTYNEHAX NOJIKHBI TIPOH3BO-
JAHUThCS NPH NOCTOAHHBIX pacxodax na-
pa uyepes KOHTPOJHPYEMBIH OTCEK NPH
HOMHHAJIbHBIX HadaJbHBIX TapaMeTpax
napa M BKJOYEHHHIX or6opax. Tlpu
NpOBENEHHH HCNbITAHHH HEO0OXOIHMO,
YyTOO B pacxox BOALI 4epe3 pereHepa-
THBHbIE TIOJOTPCBATENIH TaKxXe 6BLI
MNOCTOAHHBIM, HOCKOJbBKY 3TO obecre-
yHBaeT MOCTOSHHBIA pacxof napa B pe-
redepaTHBHble OTGOpHI. DTO INOJOXKe-
HHe 0cOGeHHO KacaeTcsi TypOHH C pe-
TryJHpyeMbBIMH oT6opaMu mapa, To-
CKOJIbKY Y KOHAEHCALMOHHBIX TYpOHH
pacxofl BOJIBI Yepe3 CHCTEMY pereHepa-
IIHH onpenensercd TOAbKO 3JEKTpHUE-
cKoit Harpyskoit arperata. IIpu nocro-
SIHCTBE pacxona BOALI Yepe3 CHCTEMY
pereHepandH CpaBHHTEJbHbIE H3Mepe-
HMAl DaBJE€HHA B KOHTPOJBHBIX CTYyIle-
HAX MOXHO MNPOU3BOAHTL NPH OAHHA-
KOBBIX yrJiaX IOBOpPOTA KYJAaYKOBOTO
BaJla CHCTEMBl TIIapopacnpeiecHuda
HJIM OJHHAKOBBIX NoAbeMAaX KJjalnaHOB
C HHANBHAYAJbHBIMH CEPBOMOTOpPAMH.

B nocnennee Bpemsi GbliM PeKOMeHI0BAHH
6os1ee TOuHBIE CMOCOOH OMpeje/eH sl COeBOTO
3aHoca, paspaboranHble J[OHEUKHM OTAeJeHH-
em OPI'P3C ({39]. Ilo sromy Meroay 3aHOC
NpOTOYHOH yacTH, pafoTalolmel B 06/1aCTH Ie-
perperoro napa, MOMeT BHISIBJAATbCA MyTeM Ie-
PHOJMUYECKOTO ONpejie/leH!ss BHYTPEHHErO OT-
HOCHTEJBHOTO K. Il [. Da3JHYHBIX OTCEKOB.
Hust 3TOro npu MOCTOSHHEIX pacxojax napa
HJH NOCTOSTHHOM TIOJIOMKEHHH DeryJHpyIoHHX
KJallaHoB TIPOH3BOAHTCS 3aMep HaBJeHHE H
TeMIepaTyp A0 H TOCJe KOHTPOJHPYEMOro OT-
cexa. BHYTpeHHHI OTHOCHTeJbHHII K. M. JX. OT-
CeKa Olpeflessiercsl NyTeM HaHeCeHHS NpoIec-
ca Ha i=S pguarpammy.

Ha puc. 3-24 npeacrapinens! rpadHKH BHY-
TPeHHHUX OTHOCHTENbHBIX K. m. A. LIBJ] Typ6u-
uet K-100-90 mpm uHCTOH M 3aHECeHHOH TMpo-
Touno# yactd. [To ocu abcuHce OTIOKEH yron
NOBOPOTA KYJ4YKOBOTO Baja CHCTeMBI I1apo-
pacnpeneneHHs.
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IpennoxkeHHbIi MeTOL NO3BOJsET BhIAB-
JATh BecbMa yMepeHHble 3aHOCH, KOTOopble He-
JOCTYNHBl ONpefe/eHHI0 METOAOM 3aMepoB
INABJEHHS B KOHTPOJ/IGHBHIX CTYNEHSAX TYpPOGHHHL

OpHuM M3 TIPH3HAKOB 3aHOCA INPO-
TOYHOH uacTH TypOUHBI CONSAMH H APY-
THMH OTJIOXKEHHSIMH $SIBJASCTCS YBeJH-
ueHHe TEMIEPATYPhL KOJOLOK YIIOPHO-
ro noawHnH#Ka. IIpH 3HAUHTENBHBIX
3aHOCaX MOBLILIAETCS TaKkKe TeMiepa-
Typa CJAHBHOIO MacJja ¢ YHOPHOTO HoJ-
IUHITHAKA.

Has monpnepxaHns Ha BBICOKOM
. YPOBHE 3KOHOMHYHOCTH TypGoarpera-
Ta HeoOXOMMa CHCTEMATHYECKAS OYH-
CTKa IPOTOYHOIH qacm Typémx OT OT-
JIOXKEeHHH. ‘

B npakruke sKcnayartauud Hauuiu
anMeHeHHe yeThlpe croco6a OYHCTKH
IIPOTOYHOM 4acTH TYpOUH:

' a) MexaHHuecKui croco6 mpu ocra-
HOBJICHHOH ¥ BCKPHITOH TYpOHHE;

6) NpOMBIBKAa ropsuedi BOIOH IpH
‘BpallleHHH poTOpa TYpOHHBI Ha BAaJIO-
TIOBOPOTE; ‘ .

. B) NPOMBIBKA BJIAXKHBIM JTlapom ua
'060poTax NpU OTKIIOUEHHOH OT ceTH
‘TypOHHE;

'~ TI') IpOMBIBKA BJIAXKHBIM IIapOM MOA
"Harpyskom.

Bce nepeuncaenunie CHOCO6I>I MO-
TyT coueraTbcsi C XHMHYECKHMH MeETO-
‘JlaMH VAaJeHHs OTJIOXKEHUH.

Cnoco6 MeXaHUYeCKOH OYHCTKH MOXKeT
ObiTb NpHMEHEH HA OCTAHOBJEHHOA M BCKpHI-
Toll TypGHHe. OuHCTKA COMM H JIOMATOK NpPOHU3-
'BORHTCA CKPeOKaMH, MeTasJIMYeCKHMH IUIeTKa-
MH, HaXAayHHM noaotHoM. Kpome stux pyu-
HBIX Omepauult, MoxeTr ObITb NpPHUMEHeHa IpPO-
JAYBKA KAaHAaJOB COWJ M JONATOK BO3AYXOM
¢ TOHKHM CYXHM IIeCKOM WJIH 30J10i, TpPOMBIB-
Ka TOpPSiYEM KOHIOEHCATOM K3 OpaHACIONTA.
IIJm yAaleHHst BOAOHEPACTBOPHUMBIX COelHHe-
HHH, 0COOEHHO NJIOTHO COENHHSIOIHUXCS C Me-
TaJa0M, NPAaKTHKyeTcsl NoMellleHHe Auadparm
B BaHHH CO cJabbiM PacTBOPOM KHCJIOT M ille-
Jiodell (c mociepymolleft naccupdiiMell M npo-
MEBKOi) AHasoruuso moxer GuiThb o6paGoran
‘M JoNaToyHBH anmnapart. s OYHCTKH NpoOTOU-
HOH 4acTH OT OKHCJOB MelH IPOH3BOAHTCA 06-
pa6oTKa NOBEPXHOCTEH CMECBIO DPacTBOpA, aM-
MHaKa H KapO6oHaTa aMMOHHS HpH TeMIepary-
pe 75—80°C. OpmHako Bce 3TH MepONDHATHSA
CBSI3aHBI C OCTAHOBOM TYPOMHBI H BCKDHITHEM
nuinHApoB. [losToMy Takofi MeToX MoXeT
OLITL NMPHMEHHM TOJBLKO BO BpPeMsi KaloHTalb-
HBIX PEMOHTOB, KOra IPOH3BOJHTCA BCKPHITHE
UBJIHHADPOB JIJSI DPEMOHTHHIX PaGoT.

ITpn TekymiMx peMOHTaX, He CBA3aHHHX
C BCKPHITHEM LMJAHHAPOB, MOXKHO IPOH3BOAMTH
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NPOMBIBKY NPOTOYHOH 4YaCTH INyTeM MOJauH
B KOpHyc TYpPGHHHI ropsyero kongescara. Po-
‘TOp TYpGHHBI IIPH 3TOM JOJIXKeH Bpamarbcs OT
Bajonosopota. 'opsiuufi KOHZeHcaT 3aluBaer-
st 10 pacTtouek ymiotHeHui. IIpu HaauuHH OT-
JIOHKEHHMA, COCTOSIHX H3 KPEeMHEKHCJIOTH, Aa-
eTcsi nmpucaika ejxkoro Hatpa. Ecam Jonmatku
BHINMOJIHEHH M3 ayCTeHHTHOR CTaJjH, TO B Kaue-
CTBe IPHCAJKH NpHMeHseTcd TpHHaTpuitdoc-
dar.

Ilpn HaaHYHMH Hese3HCTHIX U MEIHCTHIX OT-
JIOXEHHH NPOMBEIBKY IIPOH3BOAAT - PACTBOPOM
ruapasuHa ¥ TpuiaoHa B (mBymaTpHeBas
‘conp). Taxoit cnoco6 npoMbIBKH TpebyeT He-
3haYHTEJILHOTO pacxofa XHMHKATOB, ORHAKO
y Hero HMeeTcst H GOJbIIOE KOJHYECTBO OTPH-
naTeJbHHX MOMeHTOB. Ilpexkze Bcero Taxyio
NIPOMBIBKY HeJIb3Sl NPHMEHATb YacTo, MOCKOJMb-
Ky 3TO CBfI3aHO C MJIMTEJbHbHIM BEIBOXOM ar-
perara H3 pabOTHl, NMOSTOMY 3TOT METOA MO-
XKeT GBITb PEKOMEHNOBaH TOJBKO IIPH OCTaHO-
B& TypOHHBHI Ha J[JHTENbHBIH CPOK (PEMOHT,
HpoBe/leHne HalagouHHX paboT, BLIBOL B XO-
JIOAHBIA pesepB ¥ T. A.). IIpu HeZOCTATOUHOM
KOHTpOJIe 3a peXHMOM INPOMBIBKH BOJAa H3
Koprnyca TYpOUHBL IO BaJy MOXeT TONAacTb
B NOAWIHNIHHKH H OGBOAHHTH Macio. DTO oco-
GEHHO ONACHO IPH XHMHYECKOH mpombiBKe. On-
HAKO BaXKHEMIUHM HeJOCTaTKOM TaKOro CIIOCO-
6a OYHCTKH NPOTOYHOH YACTH sBJAAETCS TO, 4TO
B 3TOM cJyyae BepXHHe MNOJOBHHH Auadparm

 HE NpOMbIBAIOTCS.

B nacrosimee BpeMs paspaboTaHbl

-6oJiee COBEPIICHHBIE KW COBDEMEHHBIE

cnocoGbl OYHCTKH IIPOTOYHOH YacTH
TYpOUHBI — NIPOMBIBKY BJIAXKHBIM TIa-

-poM Ha oGoporax. Tlpu Takom crnocobe

3(pdeKTHBHOCTb NTPOMBIBKH 3HAYHTENAb-
HO BO3pacTaer 3a cderT HaJHYHA Ta-
Koro BaxKHOTo ¢pakTopa, Kak MeXaHu-
YecKoe BO3JEHCTBHE CTPYH BJAXKHOIO
napa Ha 3JeMeHTbl NPOTOYHOH 4YacrH
TyoOuHEl. [Ipu npoMeiBke TypOHHBEI Ha
o6oporax coljia H JONATKH OMBIBAIOT-
¢l NOTOKOM BJIAXHOTO Napa, uMemwle-
ro BHICOKYIO ckopocTb. Ilpouece pacrt-
BODEHHUSI cOJiel IpH 3TOM HJET BeChb-
Ma HHTeHCHBHO. Bhicokas cKopocTs
napa TakXe HHTeHCH(PUIHPYET XUMHU-
4eCcKyl0 IIPOMBIBKY TNIPOTOYHOH 4YacTH
npy Ao0aBKe B map XHUMHUYECKHX pacr-
BOpHTEJEH.

ITpoMbiBKa Typ6uHBI Ha IOHHIKEH-
HbIX 060pOTax ¢ OTKJIOYEHHEM TeHepa-
TOpa OT CeTH NPOBOAHTCA, KaK TpaBH-
JIO, TIpH XHMHYECKOH OUYHCTKe HpPOTOu-
HOH 4YacTH, TaK KaK MaJbli pPacxof
napa no3BOJfET CO3LaTh MOAXOIALLYIO
KOHUEHTPAIIHIO PeareHTOB B Mape IpH
JAOCTATOUHO YMEPEHHOM HX pacxofe.



B xauecrBe pearentos o6bIYHO MpHMe-
HSIOTCS INEJIOYH M THAPA3HUHTHAPAT.
Hacrora Bpamenus, nipu KoTopoii pa-
Goraer Typ6uHa, cocrapasier or 1800
202500 o6/mun. [lap, nocrynaroouuit
B TypOuHY, NO/I:KeH HMETb TEMIepaTy-
. Py HachbllueHuss HJIH caabyio cTelneHb
fleperpesa.

B ycranoBkax wue6souHoro Tuma
TIOHHXKEHHE TeMIepaTyphl Iapa u ero
YBNAXHEHHE NPOU3BOAUTCA  OYyTEM
BIpPLICKA IHTATEJbHOH BOAB B TIJaB-
HBIH NaponpoBOX C NOMOLIBIO CIEIlH-
AJbHOTO YBJIAXXKHHTEJABHOTO YCTPOMCT-
Ba. B 6/ouHBIX ycTaHOBKAaxX HeOOXOmH-
MO€ COCTOSHHE Ilapa HJOCTHraercs 3a
CYET CHHXKEHHS TeTJIOBLIZEEHHS B TOII-
Ke W HCTIOJIb30BaHHS BCeX UMEIOLIHXCS
3KCHJIyaTaUMOHHBIX M  aBapHHHBIX
BIPHICKOB. JlaBjeHne napa nepen cro-
NOPHEIM KJIAN4aHOM oOnpeneaseTcs M3
YCJIOBHH MOJIHOTO OTKPHITHSL BCEX pe-
FYJIHPYIOIHX KIaMaHOB TYpGHHHL,

Merox NpOMBIBKH Ha TOHHKEHHBIX
060poTax MOXET TaKKe NMPHMEeHSAThbCH
IpUH NPOMBIBKe Typfoarperara OT Iio-
CTOPOHHEr0 HCTOYHHKA Napa. ,

IIpoMEIBKa BJIAXKHBIM TIApOM 6.104-
HBIX TYPpOHH C IPOMIEPErPEBOM HMEET
BaXXHBI HENOCTATOK: COJIH, BBHIMBITHIE
u3 LIB]Il, wactuuno ocexaior B mpome-
XKYTOYHOM mneperpeBatene. IIpu maan-
HEfIIUX IyCKaX OHH  BBIHOCSITCS
B LICII, 3acopsii mpoTouHylo uyacThb, a
YaCTHYHO OCTAIOTCSt B NIPOMAEperpena-
TeJe, YBeJHUHBAS] ONACHOCTb MEpexKo-
ra 7py6. ITo atoft npnuune nocae npo-
MBIBKH TYPOUHBI BO3HHKAET HEOGXOMM-
MOCTb B NPOMBIBKE IIPOMEXKYTOYHOTO
naponeperpenareist. To cO3AaeT AO-
TIOJIHUTENbHBIE TPYAHOCTH H YBEJIHYH-
_BaeT BpeMs BHIBOAA 6/I0Ka H3 HOP-
MaJbHOM 3Kcrnaryatanuu. B oco6o He-
61arONPUSITHEIX YCJOBHSAX B 3TOM OT-
HOIIEHUH HaXOAMTCH GJOK C OXHOKOp-
NycHeIM KotaoM. a1 mpoMuiBKu na-
porneperpesaresist B 3TOM cayuyae Heol-
X0Z¥Ma OCTAHOBKA TYPOHHHI.

HsBecten MeTOA IPOMEIBKH  TYpGHHbI

BJAaXKHBIM TAapOM C OTCEYEHHBIM BTOpH‘IHHM‘

naponeperpesateseM [21]. Jas storo mexay
XOJIONHOH M TOpsiuell HHTKOH NpOMIeperpena
BPe3aeTCsl JIMWHUS, N0 KOTOPOR 3arpsi3sHEeHHSIY
nap BO BpeMs NpOMEIBKH nmoctymaer B LICII,
MHHYSI BTODHUHBIA IaponeperpeBartenb. Pa6ora

KOTJIa B 3TOM Clyg%e yXKe HEBO3MOXKHA, H
Nap Ha OPOMBIBKY IOCTYIIaeT OT HOCTODOHHEro
HCTOYHHKA. TakHM HCTO4HHKOM MOXKeT 6HTb
Ieaspatop 670Ka, NUTAEMbIl OT CTAHUMOHHON
napoBoi MarucTpaju depes POV.

Ha puc.. 3-25 npexcrasnena cxema mnpo-
MBIBKH TypGorenepaTtopa MomwrocTeio 150 MBT
or  Jleasparopa naBjexneM 0,588 MIlla
(6 krc/cm?). Yciaobusi Taxkol TNPOMBIBKY BeCh-
Ma CTaGHAbHHE, NOCKOJBKY [aBJIeHHe mNepex
TYPOHHOH NOANEPKHBAETCH  ABTOMATHYECKH
pEery/siTopoM 4aBJeHHs, a TeMIeparypa mnapa
paBHa TeMmIlepaType HACHINEHHA NPH JAHHOM
AABJIEHHH. JTHM e CNocoGOM MOXKHO NPOBO-
AHTb M XHMHYECKYIO NPOMBIBKY TYPGHHLL.

Ilps TakoM HauanbHOM XaBieHuH TypGH-
Ha HE MOXeT HeCTH 3JeKTPHUECKYIO. Harpy3Ky
H paboTaeT Ha MOHHKEHHOM YHCe .060poTOB.
Ilo stomy e npuuummy nposommres mpo- .
MBIBKA TYPOGHH OT NOTYIWIEHHHIX KOTJIOB,

CaMmpIM pacnipocTpaHeHHHM B Ha-
Crodliee BpEeMdI MeETOAOM IIPDOMBIBKH
SBJIAETCS TIPOMBIBKA BJIAXKHBIM InapoMm
MO Harpyskod. B stom cayuae Typ6u-
Ha He TOJIbKO He OTKJIYaercs OT Ia-
DaJIeIbHON paBoOTHL, HO ¥ HECEeT YacTh
Harpyskn (mo 25—30%), uro ymemn-
HHUBAET €€ CTeHeHb TI'OTOBHOCTH H 06-
JIETYAEeT NOKPHITHE NedHlMTa MOLLHO-
CTH B 3Heprocucreme. Kpome Toro,
60JibIlIOE KOJMIHYECTBO BJIAXKHOIO Iapa,
NIPOXOAdAILero 4epes TYpOHHY, yBesdd-
YHBAE€T HHTEHCHBHOCTb NPOMBIBKH IIPO-
TOYHOH YacTH.

[IpompiBKa Typ6uH BJaxHBHIM Ha-
POM NOX HAarpy3koi TmpHMeHseTCs
B Hacrogduiee BpeMA IIOBCEMECTHO, He-
3aBHCHMO OT THNA TYpOHHHI H napa-
Metpos mapa. IIpu Taxom croco6e npo-
MBIBKM Haubo/ee 50(HEKTHBHO BBLIMBEI-
BaloTcsl BOAOPAacTBOpHMBIe conan. O1n-
HAaKO, KaK I0oKasbiBaer NpaKTukKa, no-
IyTHO yXaJsieTCsi ¥ 4acTh BOJOHEPACT-
BODHMBIX COEIHHEHHH, TaKHX, Kak
KPEMHEKHCJIOTA H JlaKe OKUCBI 3KeJe-
3a. DTO OGBACHAETCH TeM, 4TO MOCHe
TOro, Kak BOAOPaCTBOPHMbBIE COJIH,
CUEMEHTHPOBABIINE BCe OTJ0XKEHUI
B MOHOJINTHYIO Maccy, BBIMBIBAKOTCH,
OCTaBIUHECH OCAAKU CTAHOBSTCS IopH-
CTBIMH, XPYIKHUMH M MOTYT MeXaHHUe-
CKH yranstbhest crpyeit mapa. Kpome
TOTO, NPH PacCXOJIaXXHMBaHHH TYPGHHE
IPpOUCXOAUT pacTpecKHBaHHe OTJA0XKeE-
HHI1 3a CYET Pa3HOCTH KO3 DHIHEHTOB
JMHEHHOTO  paCUIHPeHHS  TBEpAOro

' ocallKa M MeTtaJia. DTo TakxKe 06Jerua-

€T MEXaHHYECKHI YHOC HEepACTBOPHUMBIX
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Puc. 3-25. Cxema npomuisku 61oka K-150-130 ot measparopa.

1 — neaspatop; 2 —TTI3; 3— cronopHblfi KaanaH; 4 — JHHUA XOJOIHOrO NMpPOMNEperpeBa; & — JHHHS ropsge-
ro mpoMneperpeBa; 6 — oTCeuHble KJallaHnl MpoMneperpesa; 7 — YDaBHHTEJNbHAS NapoBasl JAMHHA N0ea3paTOPOR;
8 - nopBox napa OT or6opa TYypOHHH; ¢ — noaBon mnapa or POY cocennero G6Jjoxa; 10— flepeMbidKa

MeXAY JHHUAMH XOJIOLHOrO H ropsidero npomaeperpesa; [/ — JuHUS MoOjlauM NMapa ANA NPOMBIBKH TypOn-
Hbl OT feaspaTopa; /2 — AHHMM OCHOBHOTO KOHEeHcaTa  (NYHKTHPOM 0GO3HadeHL! BHOBL CMOHTHPOBaHHBlE JHHHR

H apMaTypa).

coennHenuft. [Tpu GosabmIOM KOJMHYECT-
Be B OTJIOKEHHSX CoJiell HATPUA BBICO-
Kasl WIeJOYHOCTb I[lapa CBSI3HIBAET
KpPeMHeKHca0Ty, o6pa3ys BOROPAacTBoO-
PHMBle COeNHHEHHS BHAA CUJIMKATA Ha-
TpHSA, KOTOPHIE MOrYT OLITb BBIMBITHI
Hapsilly ¢ OCTaJbHBIMH BOJODPAcCTBOPH-
MBIMH COJISIMH.

ITpoMBIBKA NPOTOYHOR 4YaCTH MO-
JXeT TIPOU3BOAUTHCA NPH IycKe TypOH-
HBl, IPH OCTAHOBE W DU HOPMAaJbHOMN
pa6oTe arperara, Korfia Ha BpeMs IIpo-
MBIBKH MOIIHOCTb CHHXKAeTcs, a 3aTeM
HOCJIe NPOMBIBKH BOCCTaHaBJIHBaeTcs
I0 mpexHero yposHsl. IIpu ocraHoBxe
B KallUTAJNbHBIH PEMOHT TaKkKe clely-
€T NMPOMHITh TYpOHHY, NMOCKOJBKY 3TO
06JIETUAT NOC/IENYIOUIYIO OUUCTKY NpO-
TOYHOH 4YacTH MeXaHHYeCKHM CIOCo-
60M.

IlepeBox Typ6HH H3 HOPMAaJILHOTO
TEPMHUECKOr0 COCTOSIHHSL Ha peXHM
TIPOMBIBKH SIBJIsIeTCS BecbMa OTBETCT-
BeHHOH omnepanueld, IOCKOJbKY IpH
aToM TpebyeTcsl TOHKO peryJHpoOBaTh
TEMIEPATypy Tlapa, 4ToObl HCKJIOUHTD
TENVIOBLIE yaapnl M 3a6pocel BJaTH
B naponpoBoA. H3bexaTb TEMIOBHIX
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yrapoB npn pabore Ha HACHIIEHHOM
H BJIaXHOM Iape OCOGEHHO CJOXKHO,
NOCKOJIbKY Nap B TAKOM COCTOSIHHM
HMeeT OueHb BHICOKHI Ko3dduuunenr
TeMJM00TAAuH., HenpaBuabHBIA pexuM
pacxoJiaxKMBaHHS, pe3kue KosebaHHs
TeMIepaTypbl MOTYT IIPHBECTH K 4pe3-
MepPHOMY YKODOUEHHIO poTopa, Kopob-
JIEHHIO KOpHyca, HapylieHUIo IJOTHO-
cTH (uiaHUEeBbIX COEIHHEHHHA H APYrHM

. ABJICHHSAM, XapaKTEPHBIM I (bOpCIfI-

POBAHHOTO OXJaXIEeHHS TYpPOUHBL.
Oco6eHHO OCTODOXKHO CJEAyeT Be-
CTH PEXKHM pacXoJaXXMBaHHUsS C IOHHU-
JXeHHeM TeMIepaTyphl mapa IJas Typ-
OMH CBepXKPHTHYECKHX IapaMeTpos
napa. 31ecb HeOGXOAMMO elle YYHTHI-
BaTh H3MEHEHHE TeMIepaTypH 3a
cuer 3¢dekra ApocceaHpoBaHusd Mapa
B IpocceibHOM opraHe. [Ipu mepexone
Ha PeXHUM C TOHHXKEHHBIM JdaBJeHHEM
napa nepen TypOHHOA TteMmmeparypa
napa 3a I'TI3 cHuKaeTcss 3HAYHTENbHO
MHTEHCHBHeH, ueM 3a koriaoM. C yue-
TOM 3TOro obcrositreabctBa OPT'P3C
pPeKOMeHIyeT NPHHHMATb Al TypOuH
CBEPXKPHTHYECKOTO JAaBJICHHSI CKO-
POCTb CHHXKEHHS TEMHOepaTypbl Mapa



no T'TI3 B mpemenax 0,2—0,25°C/mun
u 0,5°C/MHH 1451 mapa npoOMexXyTOYHO-
FO neperpesa.

B ycraHoBKax Ha JOKpHTHYecKHe
napaMeTphl 3TH CKOPOCTH MOTYT GOHIThb
NOBBIUIEHB!, OJIHAKO H 31eCb CJeAyeT
co6/1I0aTh  GOJIBIIYIO OCTOPOXKHOCTb.
Hu B KoeM cayuae Henbsst AomycKathb
B IIpoliecce IPOMBIBKH NpPOTNAapHBAHHS
¢nanues. ITockoabKy B 3T0 BpeMsi nap
CHJIbHO 3arpsi3HeH, Ha IOBePXHOCTH
(J1aHIeB MOr'yT OCTaThCsl TBEPALIE OT-
JIOXKEHHS, H 3TO He NO3BOJIHT BOCCTa-
HOBHTb T€PMETHYHOCTb (JIAHIEBOro
COEJMHEHHs] TOC/Ae OKOHYaHHS TIpo-
MBIBKH.

PexXuM pacxonaxkuBaHdsi Heo6Xo-
IUMO BeCTH TaKXKe HO [OKa3aHHAM
npuGOpPOB, KOHTPONHPYIOMHX TEMIIEpA-
TYPHOE€ COCTOSIHHE H TEPMHYECKHe pac-
IIHpeHnusT y3JoB TypGoarperara. Ilpu
3TOM He cJeyeT OPHEHTHPOBAThCA da
[pe1enbHo IONYyCTHMblE 3HAYEHHS KOH-
TPOJHUPYEMEIX BEJHYHH, MOCKOJBKY
B peXHME€ pacXoNaKHBaHHUA MOTYT
HMETb MECTO 3HAYHTeAbHHE KoJaeba-
Hua Temmepatypul. ONHT MpoBeneHus
NPOMBIBOK TYPOHH JHOKa3LIBaeT BO3-
MOXKHOCTb DAacCXOJNalKMBaHHSI arperara
C BecbMa YMepeHHHIMH pPasHOCTAMHU
TEMIIEPaTyp MO TOJILHHE CTEHKH KOp-
nyca, mupuHe (haaHUEeB, BepXHeA WU
HHXKHell 006pasyiolsx LWIHHAPA WU
7. . [Ipn 3TOM TemmepaTypa KoJo[40K
YIOPHOrO NOAIIHNHUKA TAaKXe COOT-
BETCTBYeT HOpMe. B GoabmuHCcTBE CaYy-
YyaeB €IHHCTBEHHOH BEJHYHMHOH, Orpa-
HHYMBAIOILEH CKOPOCTb CHHXKEHHUS TEM-
NepaTyphel, SBJISETCH OTHOCHTENIBHOE
yKopoueHue poropa LIBJI.

Ilpn mocruxkennu nepen TypOGuHHOM
TpeSyeMbIX TeMmepaTypsl U NaBJEHHS
napa ycTaHaBJHBaeTcd HeOGXOXHUMBIX
pacxox napa, Ipu KOTODOM BCe pEry-
JUPYIOLHe KJamaHbl OTKPHIBAIOTCS.
O1o ABJseTcss HEOGXOLHMBIM YCJIOBH-
€M KauecTBEHHOU [IDOMBIBKH TIpOTOY-
HOH wactu. Takum o6pasoMm, pacxon
napa u 3JeKTpHuecKas Harpyska Typ-
OUHBL OYLYT ONpefeaAThCAd HayaJbHbIM
JaBjieHHeM Iapa nepex TypOHHOM.
Ilpy yBenuuenunm HayaJbLHOTO HaBJe-
HAS. (IPH COOTBETCTBYIOLIEH Temmepa-
TYpe napa) yBeJHYHTCS HATPy3Ka Typ-

OHHH, a Takxe 5ddeKTHBHOCTL ee
npoMbiBKH. C TOuKH 3peHusa Gesomac-
HOit pa6oThl Typ6oarperata NpOMEIB-
Ky cjelyer NMPOBOAHTb IIPH HArpys-
Kax, He mnpeBnimarmoumux 30% HOMHU-
HaJIbHOH, 4TOGH B Cyyae OTKIIOYEHHS
FeHepaTopa 3allHTON He IPOH30IIeN
THIPAaBJHYECKHA yAap H3-3a yBejauue-
HHSl COJlepXKaHHUS BOAHL B mape.

HauTesibHOCTh NPOMBIBKH OIIpesie-
JSEeTCS]  Pe3yJbTaTaMH XHMHUYECKOTO
aHajJu3a npo6 mapa M BOABI, B3ATHIX
B pas/HYHBIX TOYKAX TEMICCHIOBOrO
LHKJA.

BriHOC coJielt M3 NMPOTOYHOM YacTH
TYpOHHN onpefeaserca nas LB —
KaK pasHOCTb MEXAY COJIecOnepKaHu-
€M napa B XOJOJHOH HHTKE NpOMIepe-
rpesa H ocrporo mapa; ana LICI u
LIH/ — xak pasHOCTb MeXAy coJeco-
IepxaHueM KOHAeHcaTa ¥ mapa B ro-
psuell IMHHH NpOMIEpErpesa.

Pasnnua mexay cojeconepxanneM
napa B ropsuedl M XOJONHOH HHTKe
IIPOMEXYTOYHOrO TieperpeBa NO3BOJA-
€T CYANTh O 3aHOCEe HJIH BLIHOCE coJIel
U3 BTOPDHYHOrO TIapomeperpesaress.
3naunrenapHbllt 3anoc UBI Typ6uHH
BOJIOPAaCTBOPHMBIMH COJIAMH NPUBOLHAT
K MHTEHCHBHOMY BBIHOCY COJIeH B IpO-
MeXYTOUHLIH IaponeperpeBarenb, Tae
OHH OCEHAIOT, O YeM CBHIETENbCTBYET -
YMeHbIIEHHe COJIeCOAePXKaHHA mapa
B ropsiyel HUTKe IpOMIeperpena.

ITpn pe3skoM 3arpsisHeHHH KOHAEH-
cata B HayaNbHOH CTAaAHH OTMBIBKH
BeChb KOHIeHCAT ¢6pacHBaercs B IHP-
KYJSiHHOHHBIH BoaoBox. Ilpu monuxe-
HHH COJIECOHEPIKAHUS KOHIEHCcaTa ero
HanpasJsIOT Ha OUUCTKY.

PexuM NMpOMBIBKA Belercsl N0 Tex
Nop, MOKa coJecofepikaHue lapa HId
KOHJeHCaTa  IIOCJe  OTMBIBAEMOTO
y4acTka He NPUOJIM3UTCS K COJeco-
JNEepKaHHIO Napa Ha BXOJE B 3TOT OT-
cek. O6uiee BpeMst MPOMBIBKH Typ6O-
arperaTta B 3aBHCHMOCTH OT KOHCTPYK-
MK TYpOHHBI, XapakKTepa 3aHoca Mpo-
TOYHOH YaCTH M peXHMa IPOMBIBKH
MOKET COCTaBJATL OT 4 1m0 12 u.

B HavaspHOf cramuu sKcmayarta-
UHH 3Hepro6JIOKOB Ha 3aKPHTHUECKHE
napaMeTpel BCJEICTBHE HEYHOBJETBO-
PHTENIbHOIO BOJXHOTO PEXHMa OCHOB-
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HYI0O Maccy OCaiKoB B TIDOTOYHOH 4a-
CTH TYpOHH COCTaBJSAJH BOXOPAaCTBO-
PUMBIE COJIH. DTH COELHHEHHS JIETKO
BBIMHBAJIMCb NIPH fIPOMBIBKax TypGHH
BJIAXKHBIM TIapOM, a TaKXKe NYTeM «Ca-
MONIPDOMEIBKH» INIPH IIyCKaX H OCTaHO-
Bax 6J0KoB. B HacTosiiuee Bpems, Kor-
Ia BOAHHIE pPeXHM Ha YCTaHOBKax
CBEDXKPHTHUECKHX napaMeTrpoB
B OCHOBHOM  CcTaGHJIH3HPOBAJICA H
cran orseyath Hopmam IIT3, ocHoB-
HbIMH KOMIOHEHTAMH TBEPALIX OTJO-
XKEHHH, BLITaAaIOUUX B IPOTOYHOM Ya-
cTH Typ6unbl (ocobenno B IIBM), cra-
JIH BOJOHEPACTBOPUMBIE COEHHHEHHS,
TaKHe, KaK OKHCJBI MeJH H XKejesa.

B 3THX yCJIOBHSIX NPOMBIBKH TYp-
OMH BJIaXHBIM NapoM CTAHOBATCS Ma-
J103)PEKTHBHBIMH, ¥ Ha MOBECTKY AHS
BCTaeT BONPOC O HPHUMEHEHHH XHMH-
YEeCKHX NPOMBIBOK. XHMHYECKHH pea-
I'eHT, BBOJAHMBIH B NPOTOYHYIO 4YacTh
TYpOHHBI BMeCTe C BJaXHBIM T1apoM,
HNOJIXKEeH OTBeyaTh LeJCMy psaLy Tpe6o-
BaHHH. OH KO/IXeH GBITh HOCTATOYHO
aKTHBHHIM B MaJIOH KOHLUEHTPalHH,
6esonacHeIM B OGpalleHHH, [elleBbIM
H He obnajaTb arpecCHBHBIMH CBOII-
CTBAMH IO OTHOILIEHHIO K MaTepHaJjaM
TYPOGHHEI M KOHIO€eHcaTopa. B Han6oub-
1Ied CTENEHH 3THM TPeGOBaHHIM YHOB-
neTBOpAIOT ruApasud (NoH,) u nunepn-
JAHH ('C5H“N).

I'napasus, sBASSCH XOPOIUMM BOC-
CTaHOBHUTENEM, TIePEBOAUT OKHCJbI JKe-
Jesa U Melu B (popMHl HH3meH Ba-
JIEHTHOCTH, JIETKO yAaJseMble IOTOKOM
BiaxHoro napa. Oco6enno sdpdexTus-
HO JeHCTBHE 3ITOTO COEAHHEHHS IIDH
BBICOKOH IIeJOYHOCTH napa. Pekomed-
IyemMast KOHLUEHTPalUMsi THApAa3HHa
B nape okoJso 10 mr/xr.

-Xopomue pe3yabTaThl Haer Ipo-
MBIBKA INPOTOYHOH YaCTH NHNEPHIH-
Hom (Cs;HuN). IlepBrie ke onbiTH 10
HCIIOJIb30BAHHUIO 3TOrO MOIOIIEro cpel-
CTBa IOKAa3aJH €ro BEICOKYIO 3ddek-
THBHOCTb. [lunepunuy mnossoasier me-
PEBOMHMTD OKHCABI MeOH H IKeJesa
B DBIXJILIE COEIHHEHHS, JETrKO yaajse-
MBIE€ BO3JEHCTBHEM IIOTOKA BJIAXKHOTO
napa. CsoficTBaMH 3TOro BellecTsa
00yC/IOBJIHBaETCSA IEPEBON OTIOKEHH
KPEMHHEBOH KHCJIOTHI B BOAOPAcCTBO-
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puMble coenHeHuss. Kpome toro, ume-
IOTCS OCHOBAHMA CUHTATh, YTO IPH
NPOMBIBKE NTHIIEPHAHHOM Ha NOBEPXHO-
CTH COII u JIONATOK o6pasyercs 3a-
IMTHas IJIeHKa, YMeHbIuamouas Npu-
JIMITAHHE OTJIOXKEHHH, BCJIEICTBHE YEro
IaJbHEHIIHA 3aHOC IPOTOYHOM YacTH
samegasercs. IlpoBepka Ha Kopposi-
OHHYI0 CTOHKOCTb KOHCTPYKIHOHHRIX
CTajiedl H JIaTyHH TI0Ka3aJja, 4TO THIile-
PHIOHH He arpeccHBeH K 3THM MaTepua-
JAaM., PexkoMmeHLyeMass KOHUEHTpauus
nunepuivHa B mape okosno 20 Mr/kr.

Ha puc. 3-26 npencrasaena cxema
XHMHYECKOH TIPOMBIBKH TIOJ HarPy3KOH
TypOuHbl K-300-240 ¢ oGosHayenuam
3JIEMEHTOB TeNJIOBOH CXeMBEl, OCHOB-
HOA BOJONApO3aNloOpHOM apMaTyphl H
Mect oTbopa npo6.

Typ6una paGoraer npu nasaeHHH
49—5,88 MIla (50—60 xrc/em?)
¢ Temnepatypoi napa nepex LIBJ mo-
paaka 270—275°C, yro olecleuHBaeT
BJIAXKHOCTb I1apa Ha BxoJe okowo 2Y%.
ITap nocse npomneperpeBarens umeer
10—20°C neperpesa. Ilpu noasoctbio
OTKPBITHIX PEryJHpPYIOIHX KJamaHax
Typ6HHA HeceT Harpysky 50—55 MBT.
Koren paGoraer no mpsmorouHomy
NPHHUHIY ¢ 32aKPHITOH pasieNHTelb-
HOH 3aJBHXKKOH Ha OXHOM KOpIHyce,
IIB no napy orkjiouenw, a TIH]I
BKJOUeHsl. OCHOBHOI KOHAEHCAT I0-
cie TypOGHHBI OTBOAMTCA Ha GJ04YHYIO
00€CCOMHBAIOILYIO YCTAHOBKY, Tle OH
ouHIlaeTcs M BO3Bpamiaercs o6parHo
B cxemy. Tlpn BBICOKO# KOHUEHTpaUuH
B KOHJIeHCaTe XKeJe3a, Med H KpeMHe-
KHCJIOTBE KOHIeHcaT c6pachBaercs
B LHPKBOAOBOL, a NOANHTKA 6J10Ka
ocyulectsiasiercas u3 6Gaka sanacHoro
KOHJeHcaTa.

IlpomeiBKa TYp6HHBI CHauaja Be-
JeTCAd Ha BJAXHOM nape 0 MOJHOHN
CTaOH/IM3ALHKM peXHMa, Nocjie 4Yero
BKJIIOYaeTCs J03aTOPHAsi yCTaHOBKA
AJs MOAAYH NHNEPHAHHA B JHHHH TIy-
CKOBBIX BIPLICKOB.

Ha puc. 3-27 npencraBnena nuHa-
MHKa [polecca BHIMBIBAHHSA OTJIOXKe-
HHUil M3 iporoynoit yacru LIBIL typ6u-
Hbl K-300-240. Kak BuzHO u3 rpadu-
Ka, IIPOMBIBKA BJAXHBIM NapoM, TIPO-
BoguMasi B TeyeHHe 3—3,5 u, okasa-
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MBIBKH.
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Nende 3a uHlectolt crynenbio LIBI; p’uBJl - RaBje-
HHe 3a LUHJKHADOM BBHICOKOTO HaBJEeHHA.



TODHIE B OTCYTCTBHE COJMEeH HaTpHus
TIPAKTHYECKH He BLIMBIBAIOTCHA BJaXK-
HBIM IIapOM.

[Tocne xumuyeckoit MPOMBIBKH pe-
KOMEHIyeTcsd NPOMBITh TYpOHHY B Te-
yeHHe 1-—1,5 4 BAaKHBIM mapom A
‘OTMBIBKH BCEro MapoBOMSIHOTO TPakKTa
OT HHIIEPHAHHA, NOCKE 4ero HOpMaJb-
Hblli pexXuM pabotel TypGoarperara
MO¥KeT GbITh BOCCTaHOBJIEH.

HekoTopble pesyabTaThl NpOMBIBKH
onsoft u3 typoun K-300-240 mpen-
cTaBjeHbl Ha puc. 3-28 u B Taba. 3-8.
Ha puc. 3-28 npuBexensl rpadHKu H3-
MeHEeHH J[aBJeHHI B KOHTPOJbHBIX
CTYNEHSIX N0 M NOCJde XHMHYECKOH Npo-
MBIBKH IIPOTOYHO! 4acTH TypGoarpera-
Ta. B Tta6u. 3-8 mpuBomaTca naHHbie
1o pe3yJbTaTaM- IPOMBIBKH, INOJYYEH-
Hble TIOc/Ie BCKPHITHA LUMJIHHIAPOB TYD-
OUHBL,

Tabauya 3-8
KosugecTso oTnoxeduft
Crynet UBA | 116 npomueks, nocJie MPOMBIBKH,
r/cTynesb r/crynesb
Ne 6 280 15,96
Ne 8 682 0
Ne 10 261 o 1,93
Ne 12 107 0

PaspaGoTka MeTOHOB XHMHYECKOMN
TIPOMBIBKH M BHeJpeHHE HOBHIX MOIO-
LUX CPeACTB MO3BOJSIOT BIIOJIHE YIOB-
JIETBOPUTEJALHO pemuTh NpobieMy yaa-
JeHUsl BOJOHEPACTBOPHMEBIX CcOJIEH H3
nporouno#t wactu typ6un. Ilupokoe
BHEIDEHHE ITHX METOJOB B NPAaKTHKY
MO3BOJIUT YJYUYIIUTh 3SKOHOMHUYECKHE
IIOKa3aTeJi COBPEMEHHBIX MOLIHBIX
9Hepro6GJIOKOB H YBeJIHYUTb Halex-
HOCTb X paGoTHI.

3-8. MIPUMEHEHHE YNPABJIAIOWIUX
BbIUNCITHTEJbHbIX MAIIHH (YBM)

CoBpeMeHHBIH SHepreTHYecKui
610K KOoTea — TypOuHa — reHeparTop
TIpefCcTaBJsieT co60H BecbMa CAOXKHBIH
KOMIIJIEKC COFJ1IaCOBaHHO AeHCTBYIOHIHX
OCHOBHHIX arperatoB H HX BCIOMOra-
TesIbHBIX MEXaHH3MCB. YIpaBJeHHe
nogo6GHbIM arperatoM Tpebyer oueHb
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BbICOKOH KBaJU(UKAUHN X BHAMATETS-
HOCTH OOC/HYXKHBAIOLIEro IepcoHasa.
Oco6GeHHO TpyIHbIE SKCIJIYaTALHOH-
Hble YCJOBHSI BO3HHKAIOT B IEPHOIHI
IyCcKa W OCTAaHOBa arperarta, €ro rJay-
O0KHX pa3Tpy30K, a TakXe€ HpH aBa-
pHUAHBIX CHTyallHsiX, Korga Ttpefyercs
TIOYTH OJTHOBPEMEeHHOe BO3JeHCTBHE Ha
MHCTHE YyNpaBJSIIONIHE OpraHbl ¢ yue-
TOM 60JIbIIOTO KOJHUECTBA NOCTYIA0-
uiet HHGOpManHH.

B 3TUX ycn0BHAX BIOJIHE BO3MOX-
Hpl OWIHOOYHLIE MOeACTBHA OOCAYyKH-
BAlOIIEro IepcoHaJja, BLI3BAHHBIE He-
JOCTaTOYHOMH MOJIFOTOBJAEHHOCTbIO,
yTOMJIeHHeM, H36BITKOM HHGOpMAallHA.
Heo6xoxumocTs KoHTpOJss G0JBUIOTO
yycJia TapaMeTpoOB NMPUBOIMT K CO3fAA-
HHIO TPOMO3JKHX LIUTOB YyIpaB/JeHus
C MHOXecCTBOM npuGOpOB, BH3YaJbHOE
HabJIIo/leHHe 32 TOKa3aHUAMH KOTOPEIX
laxe NpH HOpMaJbHOM pexuMe pabo-
Thl 3aTPYRHEHO,

B npouecce sxcniryaranuu arpera-
Ta Heo6XOAMMO MOJAyYaThb TMEpPHOXHUE-
CKYIO OTYeTHYI0 HHPOPMALHIO TEeXHH-
4eCcKOro M 5KOHOMHUECKOro xapakrepa.
310 cB3aHO C O6CIy:KHBaHHEM GOJb-
HIOTO KOJHYeCTBA CaMOMHIIYLIUX HpPH-
60poB, BKJIIOYas NOCAeyoHylo o6pa-
60TKy rpadmuueckoro MartepHuana # co-
CTaBJEHHEe OTYETHOCTH. YCJIOBHA MakK-
CHMaJbHOH 35KOHOMHUYHOCTH 3HEpro-
6/10KOB TPeOYIOT ONTHMH3ALUH PEeXH-
Ma pa6GoThl Bcex arperaToB M Mexa-
HHU3MOB, COCTaBJSIOIIHX OJIOK, 4 Tak-
e Bcero sHepro6Joka B uenom. s
CO3MaHHsI ONTHMAJBHOrO pexXHMa pa-
6oTbl TpeGyeTcsl HeNpEepHBHHY H G-
CTPHIH aHa/JH3 MHOXEeCTBa IapaMer-
pOB H NOKa3saTteJell 3HeproyCTaHOBKH,
4TO SIBHO He IOA CHJIY CaMOMY KBaJu-
(HUHPOBAHHOMY OHEPAaTHBHOMY IHep-
coHany. Bce sto y6exnaer B Heo6xo-
IHMOCTH CO3NaHHA eJHHOHA LEeHTpAaJIH-
30BAHHOI BCEPEXMMHOH CHCTEMBl YH-
paBJieHHs1 3HepPro6JIOKOM C nepenaueit
el Bcex QyHKUHUH onepartopa.

Ha coBpeMeHHOM 3rane pasButus
TeXHHKH Takue (yHKIIHH MOXKET Ha ce-
651 B3ATb 3JEKTPOHHAS BBIYHCJHUTENb-
Hasi MamHIMHa, BBIIOJHEHHass Ha 6ase
HU(PPOBLIX H JOTHUECKHX IJIEMEHTOB.
Hanmexnocts H GuicTpomeficTBHe CO-



BPEMEHHBIX 3JIEKTPOHHHIX BHIYHCIH-
TEIbHEIX MAIWMH [IO3BOJIIET HM He
TOJIbKO BECTH BcepexuMHYylo 6esonac-
Hyl0 3KCIVIyaTauuio 060pYAOBaHHA
6J10Ka, HO H BHITOJHAThL PSAX JONOJHH-
TeJbHBIX GYHKUWH, TaKHX, KaK Me4ath
OCHOBHBLIX NapaMeTpoB, NeyaThb OTKJO-
HHBIUIKXCS OT HOPMBI BEJHYHH, IOA-
cyer IKOHOMHUECKHX IOKasaTeseH, co-
CTaB/eHHe TEPBHYHON  OTYETHOCTH
u 7. 1.

OnHako co3faHUe TaKOH KOMIJIEKC-
HOH BBIYUCJIUTENbHON MAIIHHBI, COYe-
raloleil B cebe PYHKUHH YIIpaBjeHHs,
KOHTpOJii W HHpOpMaluH, — 3afKaya
BecbMa caoxHas. Heo6xonluMo Takxke
YUHTHBAThb BBICOKYIO CTOHMOCTb IIO-
no6uoit MawuHbl. [loatoMy HapsaRy
¢ yHHBepcanbHBIMH Y BM mIHpoOKO pas-
paGaTeIBAIOTCA MAalIHHBI §oJjiee y3KOH
CleNHaJu3alliK, BHIIOJHAONINE JHO0
TOJIbKO ITYCKOBBIE onepanuu (cM.ra. 2),
aun6o HHGOPMAIHOHHO-BHIUYHCIUTEb-
Hy10 pa6ory.

B CCCP pa6otrel 1no BHeADEHHIO
BBIYHCJAUTENbHON TEXHHKH Ha TemJo-

BBIX 3JIEKTPOCTAHUHAX BEOyTCH
¢ 1960 r. 3a sto BpeMs pa3paboTai
PAL YHHBEPCAJbHHIX YNPaBJSIOULE-BbI-
YUHCJAMTENbHEIX KOMMJeKcoB («CupH-
yc», «Kommneke», «M-7», «[Inenp») n
HH(OPMAaLMOHHO-BBIYHCAUTENbHBIX Ma-
wun (UB-500). Kaxpas cucreMa pas-
pabaThiBaJlach MPHMEHHTENBHO K ONpe-
ILeNeHHOMY THITy 3HepreTHueckoro 06o-
pYLOBaHHS.

B tabn. 3-9 npuBedeHH oOc-
HOBHblE XapaKTEepPHCTHKH psla CH-
cTeM aBTOMAaTHYECKOro YyIpaBJeH:sd,
HaXoNsll{Hecss B HacToslee BPeMsl Ha
pasHOi CTaguH BHEXPEHHS.

Cucrema ynpasnaeHus «Kommiexc»
npefycMaTPHUBAET BHINOJHEHHE KaK HH-
¢dopMalHOHHBIX DYHKIHHA, TaK U QyHK-
LUl ynpaBjeHHs 6JIOKOM KOTeJ — TYp-
6uHa — reHepaTop.

OCHOBHBIM 3JIEMEHTOM CHCTEMBI fB-
aserca uudpoBas BHIYHCAHTENbHAA
mamnHa. HWHpopmanuoHHas  4acTb
YBM ocymecrBasier MHKAUYECKHH OII-
poc nmapaMeTpoB co cKopoctbio 2000
TOYEK B CEKYHRY, HX lipeo6pasoBaHHe,

Tab6 auya 3-9
Mouws- .
é‘ gg;:’ Tonaneo XapaKTepHCTHKA OCHOBHOrO OGODYROBaHHS CHcTeMa aBTOMATHYECKOr0 ynpasJieHHst
MBr
200 Yroae Bapa6aunniit KoTes YBM thna ,Komnnekc* B KauecTse
po=13,74 Mlla (140 krc/cm?) L{€HTPAJILHOTO OpraHa ynpaBJieHus, pe-
t0=570/570°C ry/MHpoBaHus M KoHTpoJsi. Hesapucumas
CHCTEMA 3allUTH
500 » BYXKOPIyCHHA NPAMOTOYHKE KoTen To e
Pe=25,0 MIla (255 krc/cm?)
£,=565/570°C
200 » Ipsimorounufi KoTes YBM Ttuna M-7 ¢ orpaHMYEHHHMH
po=13,74 Mlla (140 krc/cm?) GYHKUHAMA no ynpasneHnio. Hesapucn-
t¢=570/570 °C Mas CHCTeMa KOHTpOJs, PEry/JHpPOBAHHS
H 3alUTH
800 » JIByxKopIycHHIfi NPAMOTOYHHIA KOTeJ To xe
20=25,0 MITa (255 krc/cm2)
1,=>565/570°C
Typ6una nByXBaJjibHast
200 . Bapa6annuiii KoTed YBM tuna ,[Henp® ¥ QyHKIHOHAMb-
pe=13,74 MIla (140 Krc/cm?) HBle JorHueckue YycrpofictBa. Hesabu-
1y==570/570°C CHMasi CHCTEMa KOHTDOJA H 3alIMTHI
300 | Yroas, ras, | JByxkopnycHHi OpsIMOTOMHMA KoTen HudopMaluyoHHO-BHYNCAHTENbHAS Ma-
MasyT Pe=25,0 MIla (255 krc/cm?) wnna MB-500
ty==565/570 °C
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©06pabOTKy, CPaBHEHHUIO C YCTaBKaMy,
BHIYHCJIEHHE TEXHHKO-3KOHOMHUECKUX
[IOKa3aTesel, neyaTh pe3yJbTaroB BHI-
YHCJEHUH U pAlla HCXOJAHBIX Napamer-
pos. Kpome Toro, nperycMoTpeHH
.CBETOBAf CHTHAIH3AUHS OTKJIOHEHHH
IIapaMeTpPOB M HX PErucTpauus.
[ToMuMO OCyILeCTBNEHHS CIIOUIHO-
IO UHKJIHYECKOTO KOHTPOJS, MaMIHHa
NO3BOJIAET BHIIOJHATL H3OHpaTeNbHLIH
KOHTPOJE IO BHI30BY. YIpaBJsiomas
yacth cucreMbl «KoMmiekc» mpenyc-
MaTpHBaeT ABTOMATHYECKHH IyCK H

OCTaHOB (J10Ka; BHIIOJHEHHE TIePeKIIo-
YeHHH, CBA3AHHBIX C H3MEHeHHeM Ha-
IPY3KH HJH YaCTHYHBIM BHIXOAOM H3
ctpos 060pyAOBaHHs; aBTOMATHYECKOE
peryJinpoBaHHE OCHOBHLIX IIapaMeTPOB
6JI0Ka BO BCeX pexuMax ero pabors;
ONTHMH3AUHIO PeXKUMA paboTH 060py-
IOBaHHS NyTeM H3MEHEHHS NapaMer-
pOB perynupoBaHusl H paboyel CXeMbl.
@yHKuu aBapufHOH 3alHTHl 000pY-
JIOBAHHS BHINOJHAIOTCH HE3aBHCHMOWH
cucremoit. Ha puc. 3-29 npencrasiena
CTPYKTypa CHCTeMBI ynpasJeHus 6J0-
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Puc. 3-29. Crpykrypa cHcreMunl ynpabienus 6aokoM 500 MBr.
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kKoM 500 MBT, ocymecrBieHHasi Ha 6a-
3e YBM tuna «KoMmiexc».

Ynpasasionias — BHIYHCAHTENbHAS
MawmnHa M-7 o6aanaer orpaHuyeHHBIM
ob6reMoM (YHKUHH ynpaB/aeHus, ABTo-
MaTHYeCKOe YINpaBJeHHe, OCYIULEeCT-
BjsieMO€ MAaUIMHOH, OrpaHUuYUBaEeTCH
IYCKOM H ocTaHoBoM O6Jioka. Ilycku
6/70Ka Moryt ObIThb NPOHU3BEIEHB KakK
U3 XOJOJHOTrO, TaK ¥ U3 FOpsYero co-
crostaHst. OcTaHOBH 6J0OKa MOTYT TaK-
K€ NPOU3BOANTLCSA MO PA3JTHYHBIM IIPO-
rpaMMaM: C HOJAHEIM H YacTHYHBIM
oxaaxaeHueM. OTanuuresbHol ocobed-
HOCTbIO MamuHbl M-7 sSIBJASETCS BBHINOJ-
HEHHE OCHOBHBIX YCTPOHCTB HHOpMA-
LHOHHON YaCTH CHCTEMBbI HE3aBHCHMEL-
MH ot YBM.

HNubopMaLHOHHAs YacThb MaLIMHBI
M-7 ocymectBasier 06pa6oTKy BBOAH-
MBIX B Hee NapaMeTPOB, PACCUMTHIBA-
€T OCHOBHEIE TEXHHKO-3KOHOMHUECKHE
NoKa3aTeJH M TieyaraeT pe3yJbTaThl
3THX pacyeToB Ha uu@poneyaTaUIeM
yerpoiictBe. MamuHa ocCylecTBJsIET
KOHTPOJIb 32 OTKJIOHEHHEM MapaMeT-
POB 3a JOMyCTHMEBIe TpeleNbl, CHTHa-
JIU3UPYET 3TH OTKJIOHEHHSI U peru-
CTPHPYET OTKJIOHHBIUHECS NapaMeTphl
Ha uupponeyaramunleM YCTPoOHCTBe.

‘Hnpopmanuonno - ynpasadmomas
‘chcreMa «Cupuyc» 6asupyerca Ha Hc-
[OAb30BAHHH BBIYHCJAHTEJNBHOH Mallu-
HBl «J{Henp» M MOCTpOeHa o HepapXH-
geckomy npurnuny. OcHOBHasi: poJb
B ynpaBJeHHH GJIOKOM BO3JIOKeHa Ha
aBTOHOMHEIE JIOTHUECKHE BRIYHCIHTEb-
Hble YNpaBJASIOUIHE YCTPOHCTBA-aBTO-
MaThl. [Ha BBIYMCTHTENBHYIO MAaUTHHY
BO3JIATAIOTCH B OCHOBHOM (YHKIMH
KOOPAHHALHH JeHCTBHSL aBTOMAaroB.
Cucrema ynpaBnenus 6J10KOM OTJIHYA-
eTcsi MHOTOCTYNEeHYaTOH CEPYKTYPOH H
npefycMaTpHBaeT — aBTOMAaTHYeCKoe,
NoJlyaBTOMaTHYECKOe U PYyYHOe ynpas-
JeHne 6JI0KOM.

TIpu aBTOMaTHYECKOM YIpaBJEHHH
KOOpAHHALUA H KOHTPOJb HAeHCTBHA
aBTOMATOB, a TaKXe ynpaBsJeHHe ps-
JOM O0GBEKTOB OCYUIECTBJSIOTCH BHITH-
CAHTEeJbHON MaMHUHOA. 3amauell ore-
paTtopa B 3TOM cJyuae sBJAsieTcs Hab-
J0feHHe 3a paboTOR CXeMH H XOJ0M
"IPOLECCOB.

Ilpn mosyaBTOMATHYECKOM YIpas-
JIEHHH YIpaBJeHHe OTHeJbHBIMH TeX-
HOJJOTHYECKHMH Y4YaCcTKaMH OCYIIecT-
BJASIETCA JIOTHYECKHMH BBIYHCIHUTE/ID-
HeIMH aBToMaramuH. Ha onepartopa
B 3TOM cJyuae BO3JaralTtcs (QyHKIUH
KOpPeKTHpPOBaHHS JAeHCTBHS aBTOMa-
TOB H JHCTAHUHOHHOTO YIpaBJIeHHS
OTAENbHBIMH O6bEKTAMH, He yIIpaBse-
MBIMH aBroMaTtHueckn. C mepexomom
Ha pyuyHOe YIpaBJieHHe YIpaBJeHHe
6/I0KOM OCYLIeCTBJISETCH .ONEepaToOpoOM
C TOMOIIBIO OPTraHOB AHCTAHIHOHHOI'O
yNpasJjieHHs, IIPH 3TOM CHIHATH3ALAS
NOJIOXKEeHHs! OGBEKTOB  yIpaBlAeHHA
NPOH3BOAHTCS HAa MHEMOCXeMe IyJabTa
ynpasJjeHus 6JIOKOM.

Pasnenenne 6/0ka Ha TEXHOJOTH-
YecKHe Y3Jbl, KaXJIBIM H3 KOTODHIX
ynpaBJsieT CBOH aBTOMAT, IPOH3BEIEHO
C YYeTOM TOJYYeHHSI MHHHMAJbHBIX
(GYHKUHOHAJbHBIX CBSI3eH MeXAy OrT-
JHeJbHBIMH ycTpoiicTBaMu. B coorser-
CTBHH € 3THM IIpCAyCMaTpPHUBAaeTcs
YCTaHOBKA OTHEJIbHBIX aBTOMATOB s
yOpaB/ieHHSl NHTaHHEeM KOT/Ja BOJOi,
ropeHneM,  yIpaBJeHHs  TypOHHOH
H Ap.

IleHTpaJIbHBIM  KOOPAHHHUPYIOIIUM
A yNpaBJSIIOLIUM  OpraHoM  SIBJS-
eTcs 3JeKTPOHHasA UudpoBasi BHIYHCIH-
TeJbHasi MamuHa «[Hemnp-2», ocHa-
LieHHasl CHelHaJbHHIMH GJOKaMH BBO-
Ja u BeiBOZA. B ¢yHKIMH BBIUHCIH-
TeNbHOA MAaIIMHBl BXOAAT BKJIOUYEHHE
H OTKJIOYeHHe aBTOMAaTOB, KOOpIHHa-
HHU M KOHTPOJb HX paboOTHI, JIOTHYe-
CKOe ynpasJjieHue o6beKTaMH, He MNOA-
YHHEHHBIMH aBTOMaTaM, H3MeHeHHe 3a-
JaHMH aBTOMAaTaM, BBITEKAOIlee U3
H3MeHeHUA XO0Ka TEXHOJIOTHUECKOTO
npolecca, He IPefyCMOTPEHHOrO HX
HporpaMMaMH. :

HUndopMaunoHHO-BRIUHCIHTENbHAS
4acThb CHCTEMBI IPOH3BOJAUT cGOp U 05-
paboTky HHGPOPMANHH, BHIUHCIEHHE
TEXHHKO-3KOHOMHYECKHX IOKasaTesae
C perucrpalnued pesyJbTaTOB, KOH-
TPOJb JOCTOBEPHOCTH uHGDOpMAIlNH,
nocrynamoume OT [AaTYHKOB (IyTeM
aHaJIM3a H COMOCTABJIEHHS Pa3JHYHBIX
napaMeTpoB), KOHTPOJb OTKJIOHEHHH
napaMeTpoB, CHTHA/H3alHIO H PErHcT-
pauHI0 3THX OTKJIOHEHHH.
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Puc. 3-30. CTpykTypHad cXeMa OpraHH3alHH
MallHOHHO-BHIUHCAHTENbHOR Mamukoit UB-500.

BaxHy1o posib B Pa3BHTHH aBTOMa-
THUECKOTO YNpaBJIeHHs] 3HeprobJ/ioKa-
MH HrpaloT HHPOPMaIHOHHO-BHIYHCIIH-
TeJIbHble MAIUHHBI, He Hecyline QyHK-
UM ynpaBJeHHA. ODTH  MallHHD,
saBasiolnecss GoJiee IPOCTHIMH U fele-
BHIMH [0 CPaBHEHHIO ¢ HHGOPMAIHOH-
HO-yNpaBJSIIOUIMMH MallHHaMH, JOJIK-
HBl paCCMaTPHBAThCHA Kak NepBasi CTy-
NeHb KOMIIEKCHOH  aBTOMAaTH3alHH
BCEro TEXHOJOTHYECKOro Ipoluecca
6nouHoi ycraHOBKH. Kpome Toro, 3TH
MAalHHBE MOTYT HAHTH LIHPOKOE Ppac-
NpOCTPaHeHHe B YCTaHOBKax He6Jou-
HOrO THMA, a TaKXKe B MOPAAKEe MOJep-
HHU2alluH yKe paborarolux GJIO0KOB.

OnHolt n3 Moau(HKAIUA TAKHX Ma-
wHH sBjaserca ycradoBka HMB-500,
paspaGoraHHas Hjas OJOKOB MOill-
Hoctbio 300 MBr. CTpykTypHas cxeMa
YIpaB/JeHAsT U KOHTPOJs 6J0Ka Ha 6a-
3¢ 3TOf MAaWMHB TNpHBeleHa Ha
puc. 3-30.

MamnHa npoU3BOUT LUKJIHUECKUH
ONpoc NAaTYMKOB, CHTHAJHM3ALUHIO OT-
KJOHEHHA KOHTPOJHPYEMBIX IapaMer-
pOB 3a 3ajlaHHble TIpefesbl, perHcrpa-
IIMI0 OTKJIOHHBIIHXCS NapaMeTpos, 00-
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ynpaBaeHHss H KoHTpoas 6noka 300 MBt ¢ undop-

paboTKy noJiyyeHHOH HHPOPMAUHH 1
BHIYHCJEHHE TEeXHHKO-3KOHOMHYECKHX
nokasareqaeil 6joka. Pesyabrathl 06-
paGoTKH H BHIYHC/EHHI TepHORHYECKH
dbuKcHpYyIOTCA HH(PPONeYaTAIOIHHM YCT-
POHCTBOM.

. B HBM npeaycMOTpeHa Takxe
BO3MOXKHOCTb H36HPaTe/JbHOTO KOHTPO-
Jsi m06oro #3 KOHTPOJHPYEMBIX Napa-
METPOB Ha MHOTOMIKAaJ/IbHBIX IT0KA3bIBa-
fomux npu6opax. OcHOBHRIMHU ocobed-
Hoctamu HB-500 sBasiorcst paGora
3TOH MAIUHHBI CO CTAHNAPTHBHIMH Aart-
YHKaMH TeMJIOTEXHHYECKOro KOHTPOAf
(TepMonapamu, TepMOMeTpaMH CONPO-
THBJEHHA Y T. I.) H OCYILECTBJICHUE
H36UpAaTeJbHOTO KOHTDOJS Hemocpen-
CTBEHHBIM  NOIKJIOUEHHeM  MHOTIO-
IIKaJbHBIX IPHOOPOB K HaTuHkaM (IIo-
MHMO HeHTpaJbHbIX ycTpoiicts UBM),
4TO B 3HAYUTENbHOH Mepe MOBHIIMIAET
HaJeXKHOCTh CHCTEMBIL.

Mamnna WB-500 ocyiecrBaser
Koutponb Gonee 809 mapamerpos,
xapakrtepusyloumux pabory  6Joxa.
OcranbHble mapaMeTpel KOHTDOJHUDY-
I0TCS  WHAMBHAYaJdbHREIMH TpHGOpa-
MH, OT KOHTAKTHHIX YCTPOHCTB KOTO-



PHIX OCYILECTBJAAKTCS aBapuUAHAs CHT-
Haausauud u 3amura. MEGOpManus oT
WHINBHAYAJbHEIX TpPAGOPOB H  yCT-
POHCTB BEIBOZLA HHGOPMaIHH MOCTyNa-
€T K Omeparopy, OCYyUIeCcTBJAOLIEMY
NMCTAHIHOHHOE YNpaBJeHHE BCEeMH
aneMeHTaMu 6J0Ka.

OnpeneneHne 3KOHOMHYecKOR 3d-
(EKTHBHOCTH OT TIpHMEHEeHHs BBHIUH-
CJAWTENBHON TEXHHUKHU AJS1 aBTOMAaTH3a-
IIHM TENJIOBHIX 3JEKTPOCTAHUHUA B Ha-
crosillee BpeMA KpaliHe 3aTpPyAHEHO
H3-3a OTCYTCTBHS JOCTOBEPHEIX 3KC-
NAyaTalMOHHBIX U  CTAaTHCTHYECKHX
nanuux. Her Takxke eqnHO#t METOAMKH

!l rasa uergepras

pacuera omnpenesnenus 3pGheKTUBHOCTH
nenoan3oBanust YBM. Oxnako obuiast
OlLleHKa, TPOH3BEJ€HHAA Ha OCHOBE CO-
NocTaBJeHHus OPHEHTHPOBOYHHIX 3aTPaT
Ha YCTAHOBKY CpeACTB BHIYHCJIHTEIb-
HOH TEXHHKH M S9KOHOMHH, KOTOpasi MO-
KeT OBITh MOJyueHa Nocje BHEXpeHUs
HOBBIX CPEACTB aBTOMaTH3allUH, IIOKa-
3BIBAET, UTO OKYNaeMOCTb TAKOH CHCTe-
MBI yIIpaBJIeHHs] cocTaBasger ot 3,5 1o
5 ner. BHenpenue B 3HEpTEeTHKY BBIYHC-
TeJLHON TEeXHUKH SBJAseTcd 3aKOHO-
MEepDHBIM H HeOGXONMMEIM SIBIEHHEM,
JIeKAIIHM B OCHOBE COBPEMEHHOTO TeX-
HHYECKOT'0 Tporpecca.

9KCINJIYATAILUS CHCTEMBI PEI'VJIMPOBAHHS M 3JIEMEHTOB

3AIIUTDI TYPBOATPETATA

KauecTBeHHasi JKCmayatanus sJe-
MEHTOB CHCTEMBl peryJHpPOBaHHSl H
3alIUTH TYPOHHEl SIBASIETCA 3aJI0TOM
5KOHOMHYHOH H Ge3aaBapuitHOH paGoOTH
Typ6oarperara.

CoBpeMenHble TypGoarperathl 06-
JIaflaloT BecbMa CJOXHOH H COBep-
UIGHHOH CHCTEeMOH peryJHpOBaHHS H,
3aUIUTEI, 4TO obecneyuBaeT NpH Ipa-
BAJTbHOH €€ IKCIJIyaTallHH NOJNHYIO Ha-
HEXKHOCTb H 6€30MacHOCTb PaboThL.

OcHOBHOI1 3ajauelt cHUCTEMHI pery-
JIUFOBaHUS NapoBOH TypOHHB! ABJSET-
csl NOAAepKaHHe Ha 3aJaHHOM YpOB-
He TapaMeTpoB OTIIyCKaeMOH IoTpe-
GUTENI0 3JEKTPHUUYECKOH H TeNJIOBOH
sHepruu. Kpome Toro, cucrema pery-
JHPOBAHHSI JOJKHA IpPeIOXpaHsTh
TypGHHY OT aBapUHHBEIX PEXKHMOB, 1y6-
Jupysi HanbGoJiee BajKHBIE OpraHbl 3a-
wuTs. Coraacuo IITD cucrema pery-
JUPOBAHHS [OJIKHA YAOBJETBOPATDH
CNEAYIOUIUM TPeGOBaAHUSAM:

a) ycTroHuHBO BBLIIEPXKHBATh 3a-
HAHHblE 3JIEKTPHYECKYI0 H TEIVIOBYIO
HaTPY3KH M YAEpPXKHUBATh TypOHHY Ha
XON0OCTOM XOAY NpH HOMHHAJIbHOH da-
CTOTe BPalleHHS U IOJHOCTBIO OTKPHI-
THIX 3alOPHBIX 3aABHXKKAX H CTONOP-
HBIX KJanaHax;

6) ofecrmeynBaTh NPH H3MEHEHHU
Harpysku niaBHoe (0e3 TOJUKOB) Ie-
peMellieHHe pPEry/JHPYIOIIHX KJIalaHoB;

B) YIepXHBATh YaCTOTY BpamIeHUs
poropa, He BBI3BIBaKOLLYI0 cpabaThiBa-
HUs aBroMara 0(e30lacCHOCTH IPH
MTHOBEHHOM c6poce [0 HyJs HArpys-
KM, COOTBETCTBYIOIIel#l MaKCHMaJbHO-
MY pacxopiy napa;

r) cTeneHb HepaBHOMEDHOCTH pe-
IyJHpOBaHHA TYpOUHB NOJMXKHa OBITH
paBHa 4,5+0,5%, cremeHp HeuyBscCT-
BHUTEJbHOCTH — He Goaee 0,3% nas
Typ6uH MomHocThio 50 MBT u BHIIE
H 0,5% mas Typ6uH MeHbIIeH MOII-
HOCTH; MeCTHasl CcTeleHb HepaBHOMep-
HOCTH He HHXKe 2.5 1 He BHIIe 6%.

4-1. XAPAKTEPHCTHKH CHCTEMBI
PETYJIHPOBAHHA

KayecTBeHHyIO OLeHKY pabOTH CH-
CTEMBl peryJupOBaHHUS B IEJOM NaT
IBe XapaKTEePHUCTHKH: CTaTHYecKas H
JHHAMHYECKasl.

Hunamugeckass  XapakTepPHCTHKA
olieHnBaetr paboTy CHCTEMH PEryJaHpO-
BaHHUsl B MePEXOJTHOM IIpolLecce U Mpel-
craBasier co6of rpapuk H3MeHeHUd
YacTOTH BpauieHHs TYPOHHLL ¢ MOMeH-
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Puc. 4-1. IuHaMuyeckasi XapaKTepHCTHKA CH-
CTEMH DEryJIHPOBaHHS.

Ta  1noaHoro  c6poca  HarpyskHu
(puc. 4-1). OTo nepuoAUUECKHIH TNPO-
Hecc ¢ 3aryxaolled aMIIATYIOH.

JduHamuyeckne KauecTBa CHCTEMHI
PEeryINpOBaHHS ONPENEeNSIOTCH TpexK-
Jle BCEro BeJHYHHOHR JHHAMHYECKOTO
3abpoca 4acTOThl BpauleHuss Ao ¥ L1u-
TEeJbHOCTBIO [epPeXOJHOro Ipoluecca
Tng. DBpeMs mepexomHoro mpotecca
HOMXKHO OLITL IO BO3MOXKHOCTH Ma-
JBIM, a MakKcHMaJbHOe YBeJHueHHe
9acTOTHl BpallleHHs NOJIKHO GHITh Ha
1—29%' nuxke ypoBHSI HACTPOHKH aB-
TOMaTa 6€30I1aCHOCTH.

IIpumeHeHne BBIYHCAUTEIBHBIX Ma-
IIHH JaeT BO3MOXKHOCTb pPacCYHTAThb
IHHaMU4eCKHe XapaKTEepPHCTHKH pery-
JIMPOBAHHUA NapOBBIX TYpOHH, OLHAKO
B IIpolLiecce SKCILIyaTallHH 3TH Xapak-
TEPHUCTHKH MEHAIOTCS, M B INpaKTuue-
cKkoil paboTe mpeanouTeHHe OTAAETTH
HATYDHBIM HCNBITAHHAM peryJupoBa-
HHS Ha c6pOCH HarpyskH.

JdunaMuueckass  XapaKTepHCTHKA
CHHMAeTcsl C NOMOUILI0 1a6opaToOpHO-
ro ocuuJjiorpada, sanuceBaroIero u3-
MeHeHHE YacTOThl BpalleHHs H IpY-
FHX NapaMeTpoOB BO BPEMEHH.

C6poc Harpysku MpOU3BOJXHTCS OT-
KJIOUYeHHeM MacJsHOro WJIH BO3AYUI-
HOTO BHIKJIIOYaTeJNis reHepaTopa.

Tlepen wucnbITaHUSIMH HEOGXOLHMO
NPOBEeNeHHEe CTATHYECKHX HCNBITAaHUMH
N0 MOJHOMA NporpaMMme, a TaKxke TIIA-
TeJbHas (BHeouepenHas) NpoBepKa pa-
60TH 3alUTHl, NPEXOXPAHSIOIWEH TYp-
GHHY OT HeNONyCTHMOTO TOBHIIEHAS
4aCTOTH BpalleHHs, MpoBepKa IIOTHO-
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CTH CTOMOPHBIX, PETYJHDPYIOIIHX U 00-
paTtHEX (WIS TYPOGHH C peryJHpyeMbl-
MH or0opaMH mapa) KJalaHOB, TIpO-
BepKa paboTel NPEeNOXpPaHHUTENbHBIX
KJallaHOB CBeXero Inapa, Hpomnepe-
rpeBa 4 peryJupyeMhHX oTGOPOB, Mpo-
BepKa NOcCajKH OGPAaTHHIX KJAANaHOB
Ha pereHepaTuBHBIX or6opax. Mcmbl-
TaHHA HauyHHawTCA co cbpoca 50%'
Harpy3kd C IOCJeIyIoOlMM cOpOCcoM
HarpyskH, COOTBETCTBYIOUIEH MaKcu-
MaJbHOMY pacxoidy napa Ha TypGHHY.
Ecnu Ha mnpoMexyTouHOH Harpyske
NPOH30ILI0 cpaGaThiBAHHE aBTOMara
6€30MaCHOCTH, TO AaJibHeHlIHe OIbITbE
cJefAyetr TIpeKpPaTHTb M NMepedTH K Ha-
Jafike CHCTEMBl peryJupoBaHus. IDTO
HCTBITAHHE SBJASIETCA BeCbMa OTBETCT-
BEHHBIM U TNPOBOAHUTCA CHJIAMH Clle-
IHa/IbHBIX HAaJAaJOYHBIX HJIM DPEMOHT-
Helx opraHusauuii. [Toapo6GHo opraHu-
3alHsl H MpOBeJeHHe NUHAMHUECKHUX
HCTIBITAHHI H3JI0XKeHb B [67].
CrarnyecKkasi XapaKTepHCTHKA OIH-
ceiBaer pa6GoTy perysJHpOBaHHUS B yCTa-
HOBMBIIEMCS PexHMe H IpPelCTaBJACT
coGoii rpaduKk H3IMEHEHHA YacTOTHl
BpallleHHs B 3aBHCHMOCTH OT HArpys-
K# TypOuHsl (puc. 4-2). Huas wusbe-
KAHUA AUHAMHUecKHX 3(deKToB mpu
CHAITHH XapaKTEPHCTHKH  Harpyska
TYpOHHBI JOJXKHA MEHAThCA MEeAJIeHHO,
C LOCTATOYHO IJHUTEJbHOU BBIAEPKKOHR
Ha peXHuMax, IpH KOTOPHIX NPOU3BO-

© HSITCH 3aMeEphI. Crartnyeckas Xapakre-

PHCTHKA JOJIXKHA INpeAcTaB/ATh coboi
IJIaBHYI0 KPHUBYIO (WJIH NpsaMmyi0) Ges
neperu60B H TOPH3ONTAJNbHBIX y4acT-
KOB.

Ipadux craTHueckoll XxapakrepH-
CTHKH B 06JaCTH XOJOCTOrO X0Xa MO-
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Puc. 4-2. Crarmyeckasi XapaKTepuCTHKA Cii-
CTEMbI PEryJaHPOBaHHA.



KeT uMeTb GoJiee KPYTOH y4acTOK AJIA
ofJ/ierdyeHHs CHHXPOHH3allHH H TNOBHI-
{IeH{HA YCTOHYHMBOCTH pPeryJHpOBaHus
Ha XOJOCTOM XOAY H MaJIbIX Harpys-
kax. Takyio ke KOHQUTypalulO MOXeT
UMeTh cTaTHdeckasi XapaKTepHCTHXa
H B 60JaCTH MAaKCHMAaJbHOH MOIIHO-
<td. B 3tom cayyae oGecneunBaeris
Gosee ycTONuHBOE NOAAEpPXKaHHE 3KO-
HOMHYECKON HATPY3KH.

Pasnuna MexAy uyacroToH Bpalle-
HUSL TYPOHMHEI ny TIPU XOJOCTOM XOJle
¥ 4acToToi BpallleHUs Ny NPH HOMH-
HaJbHOM Harpyske, OTHeceHHasl K HO-
MUHAJIbHOH 4acToTe BpalleHHsa TypOu-
HBl 1, BHIPaXKeHHad B NpoOleHTax, Ha-
3bIBAaeTCA CTeNeHblo HepaBHOMEPHOCTH
CHCTEMBl PeryJIHPOBaHHS

s==-1—" 100. (4-1)
n

Sra BeJIHUNHA B ONpeleIeHHOl Mepe
XapaxTepusyer CTeleHb HakKJOHA cra-

THYECKOH XapaKTePHCTHKH.
IlpeacraBnenHas Ha puc. 4-2 cra-
THYeCKas XapaKTepHCTHKa cHATa 6e3
yyeTa HEUYBCTBUTENbHOCTH CHCTEMbl
perynnpoBanns. B pgeficTBHTEbHOCTH
Ke BCe CHCTEMB! peryJJHpoBanus o67aa-
AI0T TOH WJIH HMHOH HEYYBCTBHTEJb-
HOCTbIO, KOTOpas NPOSBJASETCA B TOM,
4TO CHCTEMA He pearupyer Ha HeEKOTO-
pHle HeOOJbllIHE H3MEHEHH peryJiH-
pyeMmoro napamerpa. B maHHOM cay-
yae TO NPUBENET K TOMY, UTO NMpPH He-
60onbIIOM H3MEHEHUHM YacTOTH Bpa-

HieHuss pacxon napa H MOUWHOCTb Typ-

Ounbl OYAYT OCTaBaTbCAd IIOCTOSIHHBI-
MH 0O TeX Iop, noka He OyayT mpeo-
JOJIeHBl CHUJbi TPEHHA B IOABHXKHBIX
3J]eMeHTaxX CHCTeMBl peryJHpOBaHHs H
He OyAyT BbIOpaHHl 3a30pbH B wIAp-
HUPHBIX coeluHeHUsX. B atux ycnosu-
sIX pacueTHas craTHYecKas XapaKTepH-
‘cTMKa OyleT HaXOAUTLCH MNOcepeldnHe
MeXIy OBYMsl NeHCTBHTEJbHLIMH KpH-
BBIMH (pHC. 4-3), 0JHa M3 KOTOPHIX
CHATA NPHU IMOBBIIIEHAHM YAaCTOTHI Bpa-
menua (BepxHfs), a Apyras IpH HO-
HUKEHUH YacTOTHl BpauleHHs (HHK-
usag). Bes samTpuxoBaHHas noJaoca
MEZKJIYy 3THMH KPUBBIMH NpeACTaBJSET
€000f 30HY HEUYYBCTBHTEJNBHOCTH CH-
€TeMBI PeTyJIHpPOBAHHS.

Puc. 4-3. CtaTHueckass XapakTepHCTHKa ¢ yue-
TOM HEYYBCTBUTE/IbHOCTH.

CyMMapHasi  HeYYBCTBHTEJIbHOCTb
CHCTEMBl peryJupoBafHHsl CKJIaAblBaST-
Csi U3 HEYyBCTBHTEJIbHOCTH BCEX 3Je-
MEHTOB M XapaKTEPH3YeTCs CTENEeHbLIO

HEYYBCTBHTECJIBHOCTH, Oﬂ'peﬂeﬂﬂeMOl:I
B TNIPOLIEHTAX BBIPpAXKEHHEM

24n '
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rle n— HOMHHAJAbHAs yacroTa Bpa-
weHust; 2An — KOHEeUHHle OTKJIOHEHHA
4acTOThl BpalleHHs, He BHI3LIBAIOLIHE
M3MEHeHHs pacxoja napa Ha TypOH-
Hy. DTa BeJHYHHA K perJaMeHTHpYerT-
ca IITD.

YBeauueHne CTeleH HeYyBCTBH-
TEJbHOCTH CBEpPXJIONYyCTHMBIX TIpese-
JIOB CKa3blBaeTcsl OTPHLATENBHO Ha pa-
6oTe CHCTEMBl pEryJHpoBaHHA. OTO
BLHIpaXKaeTcsi B TOM, YTO TypOHMHA MO-
JKeT He JepxaTb XOJOCTOH XOJ TpPH
c6poce HarpysKH BCJEACTBHE YBeJaHUe-
HYA 3ama3[blBAHHA 3aKPLITHA pery-
JIUPYIOIIHUX KJanaHoB TypOunsl. Haau-
YyHe 3HAYMUTEIbHON HEYYBCTBUTENBLHO-
CTH 3aTpyIHseT NMOANEPXKaHHE 3alaH-
HOH YacTOTHl B CETH, BJHUAS TEM CAMBIM
Ha KayectBO OTIYCKaeMOH  3Hep-
rud. HeuyBCcTBHTEBHOCTD PETYAHPOBA-
HUSl MOXKET TaK¥Ke BBI3BATb CaMOIpPO-
H3BOJIbHOE H3MeHeHHe Harpy3KH Ha
napajaneasHo paGoralomlelt Typ6uHe
IpU TNOCTOSTHHOM uacroTe cerH. Mak-
cHMaJibHasi BeJTHYHHA 3TOTO H3MEHEHHs
MoKeT OBITh NOJACYHTaHA NO GopMyae

AN—:_;‘NHOM)
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raie Ngom — HOMHHAJbHAS MOIIHOCTD
TypOHHHI.

YBesnueHHe  HEYYBCTBUTENbHOCTH
CHCTEMBl PeryJHpOBaHUsA MOXKET GHITb
BBI3BAHO IIeJILIM DSIZIOM NPHYHH: H3HO-
COM TIAJIBIEB H BEIPAGOTKON OTBEpCTUH
B LIADHHDHHIX COENUHEHHSX, 3aHOCOM
IIJaMOM 30JOTHHKOB H OTBEPCTHH
B OYKCax, yBeJIHUEeHHEM TPEHHS IITO-
KOB BO BTYJKAaX BCJAEACTBHE 3acope-
HHS 3230POB, IIePEKOCOM 30JIOTHUKOB H
HITOKOB, 3HaYHTEJbHOH aspaluei Mac-
Ja | np.

IlockoABKY ~ HEUYBCTBHTENBHOCTb
peryJidpoBaHHs B 3HAUHTENbHOH Mepe
3aBHCHT OT YCJOBHH 3SKCIAyaTalH#,
06cayKUBalOIKil TIepCOHaN HMEET BO3-
MOHOCTb NOJANEPKHUBATD 3TY BEJIHYH-
HYy Ha MHHHMAaJIbHOM YpDOBHe, yKasaH-
HoM B IIT3. HOas 31oro Heo6XOAHMO
TIIATeNbHO CJAENUTh 3a COCTOSHHEM
MacJsa, He JONycKas ero oGBOJHEHHS,
a3pallvH, 3arpsA3HeHNs] NOCTOPOHHHMM
npuMecsiMu. Oco6eHHO ONacHO ¢ 3TOM
TOYKH 3PEHHSA NOSBJAEHHE B Macle BO-
AOPacTBOPHMBIX KHCJOT, KOTOpHIE MO-
TYT BHI3BATb KOPPO3HIO TPYHIHXCSH
MOBEPXHOCTEH B CHCTEME peryJHpoBa-
HUSl H YBEJIHYUTb TPEHHE B 3THX 3Je-
MeHTaXx.,

Ananornynbie Tpe6OBaHHS TNpeNb-
SIBJIAIOTCA M K OFHECTOMKHM MacjaaMm
tuna «HBBuHoaby 1 «OMTH>. [Ipu Bo-
INSHLIX CHCTEMAaxX peryJHpPOBAHHS 0CO-
6y10 OMacHOCTb C TOYKH 3PEHHS yBe-
JHYEHHS HEeYyBCTBHTEJAbHOCTH Tpel-
CTaBJAET TOHaJaHHEe MeXaHHYeCKMX
YaCTHLl B CHCTEMY PEryJHPOBaHHS, UTO
MOXKeT IPOH30HTH INpPH HapYIUEHUH
HOPMaJbHOH paboThl HHUILTPOB.

IIpn kanuTanbHBIX pPEMOHTAX BCe
HU3HOUIEHHbIE LETAJH CHCTEMBI pPerysu-
pPOBAHHA [OJXKHB ObITh 3aMEHEHH, a
3a30pbl B LIAPHHPHBIX M APYTrHX INOM-
BHIKHBEIX COEAHHEHHSIX NPUBEREHRI B CO-
OTBETCTBHE C HOPMOM.

IToMuMo 3J€MeHTOB aBTOMAaTHYe-
CKOTO YIIpaBJI€HHS, CHCTEMA PeTyJaHpo-
BAHHS CONEPIKHT TAKXKe W OPraHHl pyd-
HOro ynpasJjieHusl TypOuHO#. DTH Op-
TaHBl  HAa3LIBAIOTCA  MEXaHH3MaMH
ylipaB/eHHUs (cuHxpoHH3aTOpaMu).
C ux nomouipio 06CHyKUBAOIIKA T1€D-
COHaJl MOXeT BpPYYHYI0 INIaBHO Me-

122

HATb pacxoj napa Ha TypOHHY, 4TO
OuYeHb BaXKHO IIPH CHHXDOHH3aLHH ar-
peraTta, a TakXe IpH TapaJielbHON
pa6oTe, Koroa TpebyeTcsi H3MEHHTH
Harpysky. B KkauectBe MexaHH3Ma
YOpaBJeHHs MOXeT CJAYyXKUTb YCTpOH-
CTBO NIl H3MEHEHHWS HaTsXeHHs Npy-
JKHHBl PEryJjsiTopa CKOPOCTH, YCTPOH-
CTBO AJIS U3MEHEHHS JUIHHBL THTH TOA-
Beca 30J0THHKA HJM cMemlleHHf Oyk-
Cbl, JOMOJHHTEAbHHI YyIIpaBaseMbliT
CJIHB Maclla H3 HMIYJbCHON JIHHHH
HJIM JIHHHH YCHJIEHUS IIPH HCIOJb30Ba-
HHH B cXeMaX peryJHpOBAaHHA NPOTOY-
HBIX JIHHHH.

Bo Bcex cayyasx He3aBHCHMO OT
THIIA MeXaHH3Ma yIpaBJeHUs €ro Kefi-
CTBHE 3aKJI0Yaercs B CMENIEHHH CTa-
THYECKOH XapaKTepHCTHKH NpHUMepHo
napajJjejbHo caMoi cefe, 4TO NIO3BO-
JisleT U3MEHATb MOIGHOCTb OF HyJAd IO
MakcuMyma npud paboTre TYpOHHHI
B napaJuie/ib HJAH MEHsATb B LIHPOKHX
npefesax 4acTOTy BpALIEHHSI OTKJIO-
YEHHOH OT CeTH TYPOHHBI.

Ha puc. 4-4 npencrasieHH cTaTy-
yecKHe XapaKTEPHCTUKH INIpU Pasiui-
HOM II0JIOK€HHH MeXaHH3Ma yIpaBsJie-
Husa. Kak BuaHO H3 rpacdmuxa, cMele-
HHE CTATHYECKO XapaKTEepPHCTHKH U3
nosoxeHus a — b B noJoxenue a’ —
b’ u a”—b” npu HOMHHAJABHOR YacTo-
Te B ceTH (4eMy COOTBETCTBYET HOMH-
HaJIbHasi 4acToTa BpallleHHd Mg) IpH-
BOJMUT K YBeJUYEHHI0 MOLIHOCTH OT N,
cooTtBeTcTBeHHO A0 N’ u N”;. Heo6xo-

n
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Puc. 4-4. Crarnueckass XapakTepHCTHKA pery-
JUPOBAHHS NPH PAa3JHUHBIX IIOJOXKEHUAX Me-
XaHU3Ma YNpasJelus.



IHMO HMeTb HOCTATOUHHIA XOA Mexa-
HHU3Ma YIpaBJeHus, 9To66 06eCeynThb
q060it pexxum paboTel TypOoarperara
OpH MOCTOSHHOH 4acToTe CETH.

OTH MNOJOXEeHHS JOJXHH OHTb
CApaBeNIHUBEL M TPH HNONMYCTHMBIX H3-
MeHeHHSIX YacCTOTH B cHcreMe. Benen-
CTBME 3TOrO MeXaHH3M YIpaBJieHHS
JI0JI3keH UMeTh AONOJHHUTEJbHLIE 3ama-
¢l X0Ja, 4TOOEl OOecleduTb NepeBoj,
TYypOUHBE Ha XOJOCTOM XOX INpH AOMYy-
CTHMOI BEJHUMHE MOHHXKEHHs YacTo-
Thl M HarpyxeHHe TYpOHHBI KO HOMH-
HaJIbHO MOIHOCTH IIPH IOBHIIIEHHH
YacTOTHL B CHCTEME.

Ha puc. 4-4 npencraBieHsl Kpa#-
HHe NOJOXKEHHST CTATHYECKOH XapaKTe-
PHCTHKH M BbileqeHa paGouas 06-
JacTb HOPMAaJIbHOHM 3KCIIyaTalMH CH-
cTeMBl peryaupoBanus Typboarperara
TpH NONYCTHMHIX KoJeGaHHAX 4YacTo-
Thl B 3HEPTOCHCTEME.

Kpome Toro, peryasaTop CKOpPOCTH
¥ CEpPBOMOTOD JOJIXKHB HMMETb 3amnac
Xoxa mast obecrieueHHsT HOMHHAJbLHOMN
MouiHocTH Typ6oreHeparopa NnpH CHu-
JKEeHHH [apaMeTpoB Napa B paspe-
IIEHHBIX 34BOJIOM-H3rOTOBHTENEM Mpe-
enax.

[Ipu paGore TYpOHHEL B mnapad-
Jelb ¢ APYTHMH arperatamMd HaxJoH
H KOHpHUrypauUusi CTaTHYECKOH Xapak-
TEPpUCTHKH GYyLyT omnpelelsiTb H3MEHe-
HHe HArpy3KH TYpOHHBI IIPH "H3MEHe-
HUH YaCTOTH B CETH. ~

Kak BuaHO H3 pHuC. 4-5, TypOHHHL,
nMemouHe 6ojiee KPYTYIO XapakTepH-
CTHKY, cl1abo pearupyloT Ha H3MeHe-
HHEe yacTOTHI, B TO BpeMs KaK TypOu-
HbI, HMEIOLIHE TI0JOTYIO XapaKTepPHCTH-
Ky, MEHfIIOT CBOIO MOIIHOCTb Ha 3Ha-
YHTEJbHYIO BEJHUHHY.

Eciin B 00beIHHEHHON cHCTeMe Ol-
HOBpeMeHHO pa6oraloT TypOUHBEl pas-
HOH 3KOHOMHYHOCTH, TO ObLIO OB pa-
UMOHAJAbHO, UTOOB GoJiee 3KOHOMHY-
Hble MAallMHB HMeau OoJiee KpyToe
TIpOTEeKaHHEe CTATHYECKOH XapaKTepH-
CTHKH, a MeHee 3KOHOMHUHEIE HMEIH
NOJIOTYI0 XapaKTEPUCTHKY C MaJoH
CTENeHbI0 HEPAaBHOMEPHOCTH. DTO MO03-
BOJMIHJAO OBl 9KOHOMHUHBIM MallHHAM
paforaTh B yCTORYHBOM peXHME, CHHU-
mass 6a30BYyK0 yactb rpaduxka Harpy-

Puc. 4-5. I'paduk u3MeHEHHH MOIIHOCTH IPH
napaJJgenbHoii pabore TypOHH.

30K B TO BpeMsl KaK TypGHHBI, HMeO-
[i#e IMOJOIYI0 CTATHYECKYIO Xapakre-
PHCTHKY, aBTOMATHYECKH CHHMAJH Obl
MIUKH HAarpy3KH, NOAJEpXKHUBas YaCTOTY
B CETH.

OnmHako NpaKTHYECKH 3TO leJeco-
06pa3HO HesaThb JHIIb B PENKHX CIY-
yasix. B nacrosmee Bpems o6benu-
HeHHblEe 5HePrOCHCTEMBI, OCHOBY KOTO-
PBIX COCTaBJAIOT KPYNHble 3HePro6Jio-
KH, JOCTHIVIH O4eHb GOJBUIMX MOILHO-
crefi. Crtaprie MalOMOLIHBIe Typ6oar-
peratsl ye He B COCTOSTHHH NOKDHITb
ITHKH rpaduka Harpysok CHCTEMBI.
B 10 Xe BpeMsl H3MeHEHHS YaCTOTHI
B MOIUHBIX 3JHEpProcucTeMax IpH HX
HOPDMaJIbHBIX PeXHMaX paGOTHl CTaJH
6oJiee MelJIeHHBIMH ¥ MAJIBIMHU IO Be-
JIHUHHE B CHJIY TOrO, YTO COOTHOLIE-
HHe MOINHOCTH eIHHHYHOro mnorpebu-
TeJsT H BCeH CHCTEMBbl 3HAYHTENIbHO
YMEHBLINJIOCS.

PeryaupoBaHue 4acToThl B COBpe-
MeHHBIX OObeIHHEHHBIX 3HEpPTrOCHCTe-
Max NPOH3BOANTCA CJENYIOIIMM o6pa-
3oM. IIpu oTK/IIOUEHHH WM TIOIKJIIOUE-
HuH noTpebHTeNel - BO3HHKaeT HeOa-
JaHC MeXJy TreHepHpyeMoil Moll-
HOCTbIO M HAarpyskoil. JT0 TPHBOIMT
K YCKODEHHIO HJH 3aMeIJIEHHIO POTO-
pOB TYpOHHBI M HM3MEHEHMIO YaCTOTHI
B 3HeprocucreMax. CHCTeMBl DeryJu-
pOBaHHSl BCTYNalOT B paGoTy M B <O-
OTBETCTBHH CO CBOell HepaBHOMep-
HOCTBIO H HEUYBCTBHTCJNbHOCTbIO MEHS -
IOT Harpysky typ6us. Takum o6paszoMm
OCYLIECTBJISIETCS MEPBHYHOE PETYJIHPO-
BaHHe yactoThl. OZHAKO YacToTa B CH-
cTeMe INPH 3TOM MeHseTcs B HEKOTO-
pHIX Npelenax B COOTBETCTBHH C He-
PaBHOMEPHOCTbIO BCeHl  3HEProcucre-
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Mbl, onpere/sieMOH HEPABHOMEPHOCTS-
MH CHCTEM peryJHpOBaHHS OTHENb-
HBIX arperaTos M HX HEYYBCTBHTEJb-
HOCTBIO.

Hasi o6ecneyeHust MOCTOSHCTBA 4a-
CTOTHl B 3HEPrOCHCTEME CJAYKHT BTO-
PHUHOE peryJnpoBaHHe YacCTOTH, KO-
TOPOE OCYINECTBJAAETCSI C IOMOIIBIO
CeTEBHIX AaBTOMATHYECKHX PEryJsiTo-
poB uwacroth. [locnennne BosmedicT-
BYIOT HAa MEXaHH3MHEl YIPaBJCHHS Bhl-
JEeNEeHHBIX IJIl 3THX LeJell arperatos
WIM CcTaHUMH (OOGBIYHO MeHee 3KOHO-
MHYHBIX) H CMENIAIOT HX CTaTHYEcKHe
XapaKTEPHCTHKH TaKHM 00pasoM, 4To-
Gbl BEPHYTb YacCTOTY K NIPEXHEMY 3Ha-
venuio. Ilpu arom Harpyska Typ6un,
He YYacTBYIOUIHX BO BTODHYHOM pery-
JIUPOBAHHH YaCTOTH, BO3BpalaeTcs
X NpexHeMy 3HauYeHHIO, a Bech Heba-
JIaHC MOIIHOCTH BOCIPHHHUMAETCS BHI-
IeNEeHHEIMH DeryJHpYIOIUMH arpera-
TaMH.

Hs3 Bcero BrhillecKasaHHOTO BHIHO,
UTO KOHGUrypauHsi CTaTHYECKOH Xa-
PaKTEPHCTHKH DPeryJHPOBaHHA OKashl-
BaeT onpelesieHHOe BJHSHHE Ha ycJo-
BHSA SKCIUTyaTalHu TYpOHHBI U Ipexje
BCEr0 Ha HAaNeXHOCTb ee pabOTH, H
[I03TOMY HeOGXOZHMO HMeTb BO3MOXK-
HOCTb CHHMATb 3Ty XapaKTepPHCTHKY
B HaTypHHIX YCJIOBHSX. [[HpEKTHBHHI-
MH yKasaHMAMH MuHucrepcTBa auep-
TeTHKH H 3nektpudpukanuun CCCP
npepyaraercs CHHMaTb CTATHYECKYIO
XapaKTePHUCTHKY IIPH KaXKAOM KallH-
TaJIbHOM PEMOHTe TYPOHHH H B CJIy-
Hyae NPOBENEHHs HaJalOYHHIX pa6or
B CHCTEMe perylnpoBaHusi. B cayuae,
€CJIM KaluTajJbHble PEMOHTH IPOBO-
JISATCS He €XKerojHo, CHATHE CTaTHue-
CKOH XapaKTePHCTHKH JOJIKHO MPOH3-
BOJIUTbCSL He pexe | pasa B rof.

Sra 3amava sBAsercs AOCTATOYHO
CJIOXKHOH, TIOCKOJBKY CHSITb CTaTHUe-
CKYIO XapaKTEPHUCTHKY B KOHEYHOM BH-
ne n=f(N,) He npencraBaseTcs BO3-

MOXHBIM. [J1a storo mpumioch 61

MEHATH B HIHDOKOM JAHaNa3oHe YacTo-
TY BpallleHusi ¥ MOLIHOCTBL TypGoarpe-
rara. OfHako NpH napaseJbHOH pa-
60Te Ha OGUIYIO CeTb YacTOTa Bpallle-
HUSL TypOHHBI MeHSITbCS He Gyner. Us-
MeHeHHe pacxofa napa IpHBEHET
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JIMIIb K H3MEHEHHI0 MOILHOCTH. Ya-
CTOTY BpallleHHsi B LIMPOKHX TpeRenax
MOXHO H3MEHATb JIMIIb NPH OTKIO-
9eHHH TYPOHHBI OT CETH, HO NIPH 3TOM
Typ6uHa okaxkercsi Ge3 Harpyski.

B Hacrosee BpeMs MIHPOKOE pac-
IpocTpaHeHHe HamleJa MerolX rpaduue-
CKOTO IIOCTPOEHHS CTAaTHYECKOH Xapak-
TEPHCTHKH Ha 6a3e XapaKTepucTHK
OTJAEJbHBIX 3JEMEHTOB CHCTEMEI pery-
JHPOBAHHS, CHATBHIX TPH PAa3JAHYHBIX
pexuMax paborbl TypO6uHBEL. Taxkumu
XapaKTepHCTHKAMH - IBJASIOTCSH Xapak-
TEPHCTHKH DEryJsiTopa CKOPOCTH, Ie-
penaTOYHOrO0 MeXaHH3Ma H MCIIOJHY-
TEJAbHOTO oOpraHa. XapaKTepHCTHKA
peryasatopa  ckopoctd  x(p) ={f(n)
(puc. 4-6,a) npexncrasiser co6oii sa-
BHCHMOCTb MEXAY YaCTOTOH BpallleHHs
TYPOHHBI 1 M XOA0M MYydTH pPEryasro-
Pa CKODOCTH X HJH JNaBJEHHEM Macia
(BOABI) B MMIYJbCHOH JMHHH p TIpU
THAPaBJIHYECKOH CHCTEME peryJHpoBa-
Husl.

XapaKTepHCTHKA  IIe€pPegaTOYHOro
MexaHusMa 2(¢) =f(x,p) (puc. 4-6,6)
CBSI3BIBAET MEXKRY cOOO0H XOA MOpIIHst
CEepBOMOTOpA HWJIH YroJ IIOBOpPOTA HO-
BOPOTHOI'0 CEPBOMOTOpPA C X0A0M My (-
Thl PeryJsitopa CKOPOCTH HJIH AaBJC-
HUeM Macja (BOAW) B HMOYJbCHOM
JuHuH. TpeTbsi xapakTepucTHKa N,=
=f(z, ¢) (puc. 4-6,8) naer 3aBucu-
MOCTb MeXJYy XOIOM (YIJIOM NOBOpO-
Ta) CEPBOMOTOPA H 3JEKTPHYECKOH
MOILHOCTBIO TypGoarperara.

Hanuune Tpex ykasaHHBIX Xapax-
TEPHUCTHK MO3BOJSET TNOCTPOHTh CTa-
THYECKYIO XaPaKTEPHCTHKY PEryJaHpo-
R3HVS NIPH ONPENJIEHHOM MOJOXKEHHK

n ‘ I,p Z,9

z,p N Ny

a) . 6) 8

Puc. 4-6. XapakTepHCTHKM 3JIEMEHTOB CHCTe-
MBI peryJHMpoBaHHS.



Puc. 4-7. TlocTpoenne craTHuecKol Xxapakre-
PHCTHKH TIO XapaKTEPHCTUKAM SJEMEHTOB CH-
CTeMBl DEryJIHpOBaHus.

MeXaHH3Ma YIpaBJe€HHSA, KaK 3T0
npencrasieHo Ha puc. 4-7. Cratuue-
cKasl XapaKTepHCTHKAa CTPOUTCA Hy-
TEM KDPYroBOTO NepeHoca JKCHepHMeH-
TaJbHBIX TOYEK B BEPXHUA TpaBBIf
KBaIpPaHT.

Takue ke MocTpOEHHUSI IPOUIBOASAT-
¢ OpU KpaHHHUX TMOJIOXKEHUAX MeXa-
HH3Ma yNpasBJIeHHS, YTO KAeT BO3ZMOXK-
HOCTb BHIAeAUTh pabouylo obJaactb
HOpMaJbHOH 3Kchnyatanuu Ttypboar-
perara (puc. 4-4).

ITpakTnyecku craTtdyeckyio xapax-
TEPHCTHKY <CHCTEMBI pEryJHPOBaHHHA
CTPOST IIyTeM COBMELIEHHS IBYX 3a-
BHCHMOCTEH: Xoja (1oBOpOTa) HOpLU-
HS CepBOMOTOPA OT 4YacTOTH Bpallie-
HHsL 2(@)=f(n) ¥ sJaeKTpHUYECKOH
MOIIIHOCTH OT XOAa (IoBOpOTA) MOpLI-
Hs1 cepBoMoTopa No=f(2,¢).

Hns cHSATHSL XapaKTEPHCTHK CHCTE-

“Mbl DEryJHpPOBaHUS IPOBOISATCA TPH
ONKITa: IIPH XOJOCTOM XOZe, TpPH pa-
6oTe TYpPGHHBl 1O HArpy3KOH H Ha
OCTaHOBJIEHHOH TypGuune [67].

[NepBrifi ONBIT 1103BOJSIET YCTAHO-
BHUTb 3aBHCHMOCTb II€pPEMELIEHUS Myp-
Thl PETyJAATOpa CKOPOCTH (HaBJEHHA
B HMIYJbCHOH JHHHHK) W XOIa NOpUI-
HA (yraa MoBOpOTa) CepBOMOTOpa OT
4acToTH BpameHus. ONBIT. MPOH3BO-
AHUTCA TIPH XOJIOCTOM XOHe TypGorede-
paTopa M BKJIOuYaeT B ceGsl IPOBEPKY
HEYYBCTBUTEIbHOCTH DEryJasTopa CKO-
POCTH M BCeH CHCTEMBI PeryJHPOBaHNIsA

B HesoM. ONBIT JOJXKEH NPOH3BOLHUTh-
C OpH TPeX Da3JHUYHBIX TIOJIONKEHHAX
MexaHH3Ma YNpaBJeHHS, COOTBETLT-
BYIOIHX:

a) CcHHUXKEHHOMY JO Ipejena sHaye-
HHIO 4acTOTHI BpallleHHs, TIPH STOM 0~
OyTHO BBHISIBJSIETCA MHHMMaJbHasf 4a-
CTOTa BpalleHud, IPH KOTOPOH TYp6O-
reHepaTop eile MoOXeT OHITh pasrpy-
eH [0 XOJOCTOTO XO07a;

6) HOMHHAJBHOR vYacTOTE Bpalle-
Hus TypOoreHeparopa;

B) IOBBIIIEHHOMY JO Npefena 3Ha-
YEeHHIO YaCTOTH BpallleHHS.

Ilpn mpoBemeHHH ONBITA Pacxoxm
H3MeHsleTCs BPYUHYIO ¢ IoMollbio 6aii-
naca I'TI3. 3amep uacToThl BpaleHus
NPOH3BOAHUTCA ¢ IOMOILBID PYYHOTO
taxoMerpa kjaacca 0,5, yskompezean-
Horo raxorpada WM CTPEJOYHOTO ya-
CTOTOMEpa, BKJIOYEHHOr0 B LeNb Cra-
Topa reseparopa. B nociennem ciy-
Yyae reHeparop NoJxKeH OblTb BO30OyXK-
neH. Tlepemelenne MydTsl peryasito-
pa CKOPOCTH, X0Za HJAH YIrja moBopo-
Ta CepBoMOTOpa (PHKCHpPYeTCs IO cre-
LIHaJbHO YCTAHOBJEHHBIM  HIKaJaM,
B runpaBnvueckux cucreMax peryJaH-
poBaHus 3aMep LaBJIEHHS B HMIYJbC-
HOH JIMHHH MPOH3BOJHUTCA 110 MAHOMET-
py MTHU-0,5. /

Hns onpepeseHUst HEYyBCTBHTE/b-
HOCTH OTIBITHI NIPOBOJAT KakK IIPH yBe-
JHYEHUH, TAK W TNpPH NOHHNKEHHH Ya-
CTOTH BpallleHus:. B manbHefimeMm pe-
3yJIbTATHl 9THX 3aMepOB HAHOCST B BH-
Je OTAeJbHBIX KPHBHIX, KOTOpEIE H 6Y-
IyT onpelensAtb OOGLIYIO CTeleHb He-
YYBCTBHTEJNLHOCTH pPeryJHpOBaHHUS.

OTMeTHM, YTO OHBIT XOJIOCTOTO XO-
lla TPOBOAMTCA NpPH MapaMerpax cse-
})ero H orpaborasuiero napa, 6Jus-
KHX K HOMHHAJNBbHBIM WJIH YKa3aHHLIX
B 3KCIJYyaTallHOHHOH  HHCTPYKLHH.

Bropoit onblT npoBoxsT Ha Typ6H-
He, paboralmomeil B napa/iens. Llenn
ONBITA — ONpeJie/leHHe  3aBHCHMOCTH
MeXIy BeJHUHHOH TNepeMelieHus cep-
BOMOTOpPA H MOIIHOCTbIO TypGoarpera-
ta N,={(2,9). Tlepen Hauanom onuita
Typ6HHa HOJXHa OBITH XODPOIIO NpO-
rpera, napaMeTprl napa JOJXKHB GbiThb.
HOMHHAJIbHBIMH, a TEIJIOBas CXeMa CO-
OTBETCTBOBATH JKCIIyaTaALHOHHOH.
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Ilpu mpoBenenun sroro omeita HanJje-
KHT TIONYTHO BHISIBHTh HacTPOAKY IO-
pfilka OTKPBITHSl PEryJHPYIOIMHUX KJia-
11aHOB, 5KOHOMHYHOCTb paboTH KaXJ0-
o peryJupyiolero KjianaHa H BO3-
MOXKHOCTb Harpy:KeHus Typ6oreHepa-
TOpA NPH CHHXKEHHLIX TapaMeTpax Ina-
pa B npenesax, pa3pelieHHHX 3aBO-
JIOM-H3TOTOBHTEJIEM.

OKOHOMHYHOCTb PaGOTHl KJIanaHOB
onpeneasercs M0 BeJUUHHE JPOCCENH-
pOBaHUSA IPH IIOJHOM OTKPBITHH, KOTO-
pasi He Ho/MKHA TpeBbimiaTh 3—4Y%
HOMHHAJbHOTO JaBJeHHA mapa.

Hacrpoiika nopsiika OTKpHITHSA pe-
TYJNHPYIOIINX KJIAllaHOB AOJXKHA COOT-
BEeTCTBOBATh [JAHHBHIM 3aBOJA-H3TOTO-
BHTEJIT U OTBeyaThb TPeGOBaHUSAM 3KO-
HOMHYecKOH palbortbi arperara, T. e.
He JONYyCKAaTb H3JHIIHETO JPOCCENHPO-
BaHHs Napa He NOJHOCTbIO OTKPHITEIMH
KnanaHaMH B MOMEHT HauaJja OTKpH-
TH ouepemHoro kJuanaxa. [poccean-
POBaHHE MOXHO CUHUTATh HOMYCTHMBIM,
ecnu oHO He mpesbliaer 109 Homu-
HaJbHOTO 3HAUeHHS RABJEHHS mepexn
KJ1anaHoM. Heabas ponyckarth ¥ Hs-
JIMIIHE MaJIo¥ MEepPeKpHIli¥ B OTKPHITHH
KJalaHOB, HapylamUeHd IJaBHOCTb
CTATHYECKOH XapaKTEePHCTHKH.

st oleHKH NpaBHABHOCTH MOPSiA-
¥a OTKPHITHS KJIaIlaHOB IOJI€3HO CHA b
IHarpaMMy 3aBHCHMOCTH AaBJIEHHS 32
PeryJaHpYIOIHMH KJanaHaM¥ OT MOMI-
HocTH TYpOHHBL (puc. 4-8). dasa artoro
B IIpollecce HAarpyxeHus TYpOHHH 3a-
MepAIOTCS JaBJeHHs] napa 3a KaXIbIM
PeryJHpYIOMIUM KJIanaHOM.

Omnpenenenre BO3MOXKHOCTH Harpy-
XeHusl TypOUHB 10 HOMHHAJLHOH
MOWIHOCTH NpPH CHUXKEHHBIX IapaMer-
pax napa NpOH3BOLUTCS NPH NOCTHXKeE-
HYHM HOMHHAJBHOH MOIIHOCTH NYTEM
JApOCCeJHPOBaHUS CBEKErO Napa rias-
HOI NapoBOH 3aJBHXXKOH HJIH CTONOP-
HBIM KaanaHoM. Ormeuaercsi AaBJc-
HHE Ntapa, Ipu KOTOPOM MOLIHOCTHL Ha-
uHHaeT yMeHbiiathcd. IIpu mposene-
HHH 3TOTO MCIBITAHHUS HEOGXOLHMO
THIATEJbHO CJAEAHTb 32 pabGoTON ynop-
HOTO NMOAIIKHITHHKA U [aBJECHHEM B KOH-
TpoabHOR ctyneHu. [Ipu yBenunueHan
TEMIIEPaTyphl KOJOAOK YNOPHOrO TMOA-
IWIHITHAKA WJIH YBEJHYEHHH HaBJEHHA
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Puc. 4-8. 3aBHCHMOCTL DaBJIEHHS 32 DeEry/H-
PYOILHMH KJAAaNaHaMH OT HAarpy3KH TYpOHHEL

B KOHTPOJIbHOH CTYN€HH CBEpPX MaKCH-
MaJbHOIO 3HAYEHHH, YCTAHOBJIEHHOTO
3aBOJIOM-H3TOTOBHTEJIEM, OIBIT CJELY-
eT npekpaTtuTtb. Kateropuueckn sanpe-
11aeTCsT MPOH3BOAUTL ONBITHI CO CHHU-
JKeHHEeM HavaJbHOro JABJIEHHS Ha
TypOHuHe, HMelOlleH coJeBOH 3amac
[IPOTOYHOHN YacTH.

OnbIT Ha OCTAHOBJIEHHOH MalliuHe
MPOU3BOAUTCS AJS1 OfNpeNeJeHHS Tipe-
IeJIOB nepeMelleHHd 3JIEMEHTOB CH-
CTeMBl pPeryjinpoBaHus (My(pTbl neHT-
pO6EKHOro perynsairopa, cepBoMOTOpa,
PEeryJHpYIOMHUX KJamaHOB H MeXaHH3-
Ma yIpaBJeHHs), IPOBEPKH COOTBETCT-
BHSl HACTPOHKH cHcTeMbl opMyasap-
HbIM JIaHHBIM 3aB0OJA-H3rOTOBHTEJI,
NpEABapATENbHOTO BHISIBIEHHSI HEUyB-
CTBHTENIbHOCTH  OTHEJbHBIX  Y3JIOB.
OnbiT NPOBOXHUTCS CO CHATOH NMpPYXKH-
HOH LEHTPOGEXHOro peryjasTopa CKo-
poctH mnpu paboraplieM BCIOMOra-
TeSbHOM MacaoHacoce. ITepeMelenne
My(QThl peryJjsiTopa CKOPOCTH IIPOH3-
BOJHTCA C IIOMOIIBK) CHENHAJLHOTO
IIPHCIOCOOIEHHS. _

Ha rtyp6uHax ¢ ruapoauHamuye-
CKOH CHCTEMON peryJHpoOBaHHS AEeMOU-
THPYETCA TPYOOINPOBOJ, COSNHHSIOMINA
HaNopHYI0 KaMepy HMIeiepa ¢ pe-
TYyJsiTOpOM cKopocTH. K peryasiropy
CKOpOCTH MNOJAcoelHHsieTcs: TpPyGompo-
BOJL C PEeryJHPOBOYHBIM BEHTHJEM OT
IyCKOBOrO Mac/JOHAacoca HJM Hacoca
CHCTEMBl peryJupOoBaHHs,

Mydra HeHTPOGEXKHOro peryasaro-
pPa WJIH 30JIOTHHK DeryJisartopa CKOpo-
CTH M CEPBOMOTOD JNONIXKHBI HMEThb 3a-
nac xozxa Ajas obecrneyeHHs] HOMHHAJb-
HOil MOLIHOCTH Typ6oreHeparopa npH



CHHXKEHHH NapaMerpoB Hapa B paape-
HIEHHBIX 3aBOOM-H3rOTOBHTENEM IIpe-
penax. B mpoTHBOMOJOXKHOM Hampas-
JIeHUH My(}Ta HIH 30N0THHK Peryasro-
pa CKOPOCTH AOJKHLI HMeTb 3almac Xo-
Ia ansi obecreueHus 3aKpBITHA pery-
JIMPYIOIIUX KJIaNaHOB NpH cOpoce Ha-
Ipy3Kd. 3TOT 3anac AOJXKEeH COCTaB-
AATh He MeHee 25Y% pacnosaraemoro
xoxa My(THl LA CHCTEM peryJHupoBa-
HHS, Y KOTOPHIX MEeXaHH3M YyIpasJe-
HHSL CMellaeT XapaKTePHCTHKY LeHT-
po6exXHOro perysasitopa, H He MeHee
10 % pacnonaraemoro xofa MyQTH
I0JS CHCTEM PperyJHpOBaHHS, Y KOTO-
PBEIX MEXaHH3M YIIPABJEHUS CMEUlaer
3aBHCHMOCTb MeEXAy IepeMelieHHeM
My(]TH U cepBOMOTOpA.

Panee paccmatpuBanuch obuine
BOTIPOCH CHSITHSI CTAaTHYEeCKOR Xxapak-
TePHCTHKH AN KOHAEHCAIHOHHBIX H
NpoTHBOAAB/IeHYecKUX Typ6un. CraTu-
YeCKHe HCTHITAHHS CHCTEM DPeryJupo-
BaHHus TypGHH C peryJHpyeMBMH 0T60-
pPaMH HMeIOT CBOH ocobeHHOCTH. Tak,
OMBITHI TPH H3MEHEHHH JJIEKTpHUe-
CKOf HAarpyakdH OT MaKCHMaJbHOH N0
MHHHMAaJbHOH NPOBOAATCH IPH NOCTO-
SIHHBIX, B TOM YHCJE IIPH MAKCHMalb-
HBIX, PacXoXax rnapa B peryJanpyembie
oT60pHl (B COOTBETCTBHH C AHAarpam-
Moit pexumoB). B pesyabrare noay-
yaeTcad  CeMeHCTBO  XapaKTepPHCTHK
N,=f(2). Kpome roro, mnpoBomsiTcs
ONBITH [0 M3MEHEHHWI0 pacxofa mapa
B OTOOp TIPH HOCTOSIHHOH 3JeKTpHue-
ckoit Harpyske. B onmTax Ha ocra-
HOBJIEHHOH TypGuHe AJs TYpOHH c pe-
ryJgupyeMeIMH OT6OpaMH mapa, KpoMe
MePEUHCIEHHBIX BHILIE BEJIUYHH, Omnpe-
nensieTcs BO3MOXKHOCTE 3aKpBITHSI pe-
TyJISTOPOM CKOPOCTH Iiapopaclpenest-
tenqbHBIX opramos UBJI, UCH, UH[
B cJayyae MTHOBeHHOro c6poca MakcH-
MaJbHO HONYCTHMOR 3JIeKTpHUYecKON
HarpyskKd HPH MaKCHMaJbHBIX Pacxo-
Nax Tapa B peryJupyemeie oTGOpHL.
Ha ocraHoBsieHHO!H TypOHHe BHISIBJISA-
eTcsl TaKkKe BO3MOXHOCTb ofecrneue-
HHSI CHCTeMOfl peryJupoBaHHsA BceX
PEXKHMOB, KOTOphle IIpelyCMOTpPEHH
IHarpaMMoil PeXHMOB TYpPOHHBI.

B 3aknioueHne paccMOTPHM BO-
IpOCHl CHATHS CTATHYECKOH Xapakre-
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Puc. 4-9. BecmiapHHpHHA peryJjarop CKopo-
ctu JIM3.

1 — Ban TypOGuRbB; 2 — KpoHrTe#n peryasrtopa; 3 —

Yuiko; 4 — NpyXHHa; 5-— rubkasa npyKHHHAA JeH-

';a; 6 — ort6oitnast naacThHa; 7 —rafika; 8 — rpys;
— Joar.

PUCTHKH  DEryJHPOBAaHHS  MOILHBIX
6GJOYHBIX TYPGHH.

B Hacrosiliee BpeMst y 3THX arpe-
raToB B KauyecTBe HMINYJbCHBIX Opra-
HOB LIHPOKO TPHMEHSIOTCH YIpyrue
GeclrapHUpHBIE  JATYHKH  CKOPOCTH
(puc. 4-9). Ilpu HaAWYHH HMIYJIBCHO-
ro OopraHa TaKOro THIA, a TaKXe pe-
TYJIHPYIOLINX KJAANaHCB, NPHBOXUMDIX
HHIHUBUAYAJbHBIMH  CEPBOMOTOpPAMH,
pPaUHOHAJBbHO CTPOMUTH CTATHYECKYIO
XapaKTEePUCTHKY He 1O TpeM, a 1o
IByM rpaduxam. B kauectBe mepsoro
rpaduka MOXHO MNpPHHATH 3aBHCH-
MOCTb [aBJIeHHS B JIHHHH IIPOMEXY-
TOYHOTO YCHJIEHHA OT YacTOTHI Bpallle-
HHS, B KauecTBe BTOpPOro rpaduka Ge-
percs 3aBHCHMOCTb MOIIHOCTH arpera-
T4 OT M3MEHEHHSl NAaBJEHHS B JIHHUU
NPOMEXYTOUHOTO YCHAEHHS.

Ha puc. 4-10 puBonuTcs mpuMep
[NOCTPOEHHsS] CTATHYECKOH XapaKTepi-
ctukd  jpas typ6uesl  K-800-240-2
JIM3. ITpoMeXyTOYHBIM TapaMeTpoM,
CBfI3BIBAIOLHM  4YacCTOTy BpaLIeHHS
C MOUIHOCTBIO, SBJAETCH JaBJeHue,
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Puc. 4-10. I'Iocrpoeﬂué CTaTHYECKOil XapaKre-
PHCTHKM perynnposaHus Typ6unsl K-800-240-2,
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Pyny

yrnpasJsioulee paboToOl OTCEYHBIX 30-
JIOTHNKOB CepPBOMOTOPOB (pPymp). Has
typ6un XTT'3 310 MoxeT GHITL AaBJe-
HHe B JIHHHH NepBoro ycuaeHus. CHs-
THE 3aBHCHMOCTH Pynp==f(n) NpOU3BO-
IHTCA Ha XOJIOCTOM XOAY TYpGHHBI IpH
Pa3MHYHBIX IOJOXKEHHAX MeXaHH3Ma
ynpasiennsi.  3aBHCHMOCTb N,=
{ (Pynp) cHuMaercs npu pabore Typ6u-
Hbl TIO Harpysko#.

Tlpn nmpoBeleHHH HCHBITAHHE Cie-
JyeT HMeTb B BHAY, YTO OTKJIOHEHHE
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Puc. 4-11. 3aBHCHMOCTb XOna CJAENSIUIErO 30-
JIOTHHKA Z OT 4acTOThl BpalleHHsi TYpPOHHB
K-800-240-2.

napaMeTpoB napa H BakyyMa OT HOp-
MBl. a TaKXe H3MEeHEHHs B TeIIOBOM
CcXeMe NPHUBOIAT K H3MEHEHHIO Pacxo-
Ja mapa Ha TYpGHHY H, C/JeIOBaTelb-
HO, K H3MeHeHHI0 KoHdurypauuu Xxa-
pakrepucruku. TloatoMy Bce napamer-
PHl CJeLyeT BHIIEPXKHBATH B NpOLECCe
ombiTa B HOPMAJbHBIX Npeaenaax.
ITomumo 3toro, nna ananausa pa6o-
TBl CHCTEMEI DETYJHPOBAHHS I10JE3HO
CHATb PAA JNONOJHHUTEJILHHX XapakTe-
PHCTHK, TaKHX, KaK 3aBHCHMOCTb XO-
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Puc. 4-12. 3aBHCHMOCTH XOla CepBOMOTODOB
JHpoBaHua TypOuHn K-800-240-2.
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Ha CHemsitiero 30JOTHHKA OT YACTOTH
BpaIlleHHsA, 3aBHCHMOCTb XO4a CEpBO-
motopos LIBM, IIC/H, c6pocHbx Kiaa-
TIaHOB H OTCEYHBIX KJIANlaHOB Typ6ong-
TaTeJIbHOTO HACOCa OT YNpaBJSIOUIero
AaBJIeHHs], 3aBHCHMOCTb YNPaBJSIOLLe-
TO JaBJIEHHS OT XOAa 30JIOTHUKA YII-
PaBJeHHUs, 3aBHCHMOCTb XOAa GYKCHI
NPOMEXYTOYHOIO 30JI0THHKA OT XOna
30/I0THHKA yIpaBJeHus u T. &. [lepBrie
IBe XapaKTEPHCTHKH 1M TYPGHHBI
K-800-240-2 mpencraBiensr Ha pHc.
4-11 n 4-12.

4-2. OCOBEHHOCTH CHCTEM PETYJIH-
POBAHHSA BJIOYHBIX TYPBHH

CoBpeMenHble MowHble Typ6oarpe-
ratel GJIOYHOrO THIIA BHIMOJHSIOTCS
C NIPOMEXKYTOYHBIM IIeperpeBoM mapa.
Hannune 3HauntenbHEIX 06beMOB ma-
Pa B IDPOMEXYTOYHOM Ileperpesartesie
M NaponpoBOAax HpOMIeperpesa Tpe-
Gyer BBeLeHHSI NONOJHHUTENbHBIX 3Je-
MEHTOB B CHCTEMY pPeryJHPOBAaHHS H
3alINTHl GJOYHBEIX TYPOUH AJs Hpeno-
XpaHeHHs HX OT PasroHa Ipu cpaba-
THIBAHHH aBTOMAaTa Ge30MACHOCTH M
YAEPKAHHS HA XOJIOCTOM XOAY HpH OT-
KJIIOYeHHH TeHepaTopa OT CeTH. TakH-
MH 3JeMEHTAMH SIBASAIOTCH OTCEYHBIE
u perynupyiomue kiaanarsl L[CI], a
TaKkXe cOpOCHBIe, YCTAHOBJEHHBIE Ha
TOPSYHX JIMHHAX NPOMIIeperpesa.

Kax mnoxaswiBaloT pacuers, npu
OTKJ/II0YEHHUH TeHepaTopa OT CEeTH M 3a-
KPBLITHH CTONOPHBIX KJIaNaHOB TypGH-
Hpt K-300-240 snepruu napa, sakiio-
YEHHOTO B INPOMEXKYTOYHOM meperpe-
BaTesle U NapoIpoBOAax IPOMEXYTOU-
HOro Iieperpesa, NOCTATOYHO AJISI pas-
roHa poropa a0 4200 o6/mun. Beaen-
CTBUE 3TOTO B Typ6uHaX GJOYHOrO TH-
na Hapsily cO CTONODPHBIMH KJallaHa-
mu LIBJ] ycranosaenur CTONOpHBIE (OT-
ceynble) kaanasna LICJL, BkaOueHHLIE
B JIMHHUIO 3alHTBl U 3aKPHIBAIOLIHECS
OIHOBPEMEHHO CO CTONOPHLIMH KJamna-
Hamu LIBJ. Ilpu stom Bech map, Ha-
XOMSAIHACT B NPOMEXKYTOYHOM Iepe-
rpeBareJie, ¢ HOMOIILIO COPOCHBIX KJa-
NaHOB cOpachiBaeTcsi B KOHIEHCATOP.
Yupasaenne paGortolt c6pocHBIX Kaa-
NaHOB TaK¥Xe OCYLIECTBJSAETCS CHCTe-

MOV PeryJupoBaHHS H 3aIHTH TYPOH-
Hbl. Peryaupyroumue xaanane [[CJ
IIpeRyCMOTPEHbl OIS o6ecHedyeHus pe-
JKHMa XOJIOCTOTO XORa TPH MNOJHOM
cOpoce Harpysku M OTKJIOYEHHH TeHe-
paropa ot cerd. B stom cayuae G-
CTPO€ NMPHKPHITHE PEryIHPYIOLUIUX Kaa-
navos IUBJI u LCH c oxnospemes-
HbIM ofecnapHBaHHEM NPOMENXYTOYHO-
ro neperpesartesss 4epe3 cOpOCHsie
KJalnaHbl T03BOJsSeT HeHTPaJH30BaTh
BJIHSIHHE TPOMEXYTOYHOrO Ieperpesa
H yaepxarb TYpOHHY Ha XOJOCTOM XO-
oy Oe3 cpabaThiBaHMS aBTOMaTta 0Oes-

_ OIIaCHOCTH.

Peanusaunst Bcex 3THX peXXHMOB
CYUIECTBEHHO YCJIOKHHJIA CHCTEMY pe-
TYJIMPOBAHHSL M 3aILUTH GJIOYHOH Typ-
GHHbI 32 cYeT yBeJHYEHHs YHCIa Napo-
3allOPHBIX OPraHOB, CEPBOMOTOPOB, 30-
JIOTHHKOB, a TaKXe 3a CYeT yBeJuue-
HHS NIPOTSKEHHOCTH JIHHHI MacJomnpo-
BOJIOB,

Ha puc. 4-13 npencrasien xom6u-
HHPOBaHHBIN JAPOCCENbHO-OTCEUHBIH
kaanan LCH rtyp6uns = K-160-130
XTI'3, umeomuii ABOAHOH NPHBOL.
DTOT KJIanaH yIpaB/iseTcss Kak OT JM-
HUH DEryJHPOBAHHA, TAK H OT JHHHH
3aiuTel. B nepsom cnyuae on paGora-
eT KaK JpOCCe/bHBblI Oprad, BO BTO-
poM cayuae — kak orceunofl. IIpume-
HeHHEe OIHOr0  KOMGHHHPOBAHHOIO
KnanaHa BMECTO ABYX COKpallaeT Mo-
TEPH NaBJEHHS B TpPakTe H obJjeryaer
KOMIIOHOBKY Kjaananos LICJ.

Tlpn paccMorpennn ocobenHOCTEl
CHCTeM DEeryJupOBaHMs GJOUHBIX TYp-
OHH CJelyeT OCTAaHOBHTHCA HA Mepo-
NPUATHAX N0 YBEJHUEHHIO NPHEMHCTO-
CTH 3THX arperaTtos.

PassuTne coBpemeHHOro TypGore-
HEPATOPOCTPOEHHSI HIET B HampasJie-
HUH PEe3KOTO YBEJHYEHHS eXHHHYHOI
MOUIHOCTH arperaTtoB NPH OTHOCHTEJL-
HO MeJJIEHHOM pocre raGapHUTOB Typ-
OHMH M TeHepaTOpoOB. DTO JOCTHTaeTCS
B OCHOBHOM IIyTEM NOBHIIEHHS Ha-
YaJIbHBIX NapaMeTpPOB, BBENEHHS IpO-
MeXYTOYHOro meperpesa Iias TypGud,
YBEJHUEHHS IJIOTHOCTH TOKa B reHe-
paropax. Tlpu 3TOM HeusbexHo yxya-
HIAIOTCS €CTeCTBEHHblE NHHAMHYECKHE
XapakTepHCTHKH Typ6oarperatoB (Ma-
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Puc. 4-13. KoMOHHHDOBaHHBIH JAPOCCENBHO-
orceunnii kaanak LICH Typ6umm K-160-130
XTr3.
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JBIH MOMEHT HHepIuH, 60JablliNe napo-
Bble 06BbeMBEl B IPOMEXKYTOUHOM Iepe-
rpeBarese H €ro napoupoBOAax, HAMA-
4He NMapOBHIX OG'HEMOB MEXAY PeryJu-
PYIOLINMH KJalaHaM#d U TypOHHOI).

Bce 3T0 3acTaBHIO H3EICKHBATH
CpeLCTBA K YBEJHYEHHIO OBICTpOLeHCT-
BHSlL CHCTEM peryJHUpOBaHHUS KPYIHBIX
TYypOHH U YJYUIIeHHIO HX IHHAMHYe-
CKHX XapaKTepHCTHK.

TlockoabKY HPHHATHIE B TYpOHHAX:
BBLICOKOTO JABJEHHS NPHHIHIBL pery-
JUPOBAHHSI O CKOPOCTH H YCKOPEHHIO
0Ka3aJ/IuCh HeJOCTATOUHBIMH 1Jd 6104~
HBIX YCTAHOBOK CBEPXKPHTHUECKHX I1a-
paMerpoB MouiHOCThI0 300 MBT M BHI-
1le, arperarbl 3THX THIOB CHaGXKeHhl
JOMNOJIHHTEJbHHM 3BEeHOM — 3JIEKTpH-
YeCKOH 4acTblO CHCTEMHl peryJypoBa-
Hus (DUCP).

OUCP npennasnayena:

1) nag ynepxaHus TypOHHB Ha
X0JIOCTOM XO#y npu cGpocax Harpys-
KH C OTKJIOUeHHeM TrIeHeparopa OT .
3JICKTPHYECKOH CETH;

2) mna ynyulleHHs HIPUEMHCTOCTH
typ6oreHepaTtopa IpH H3MEHEHHH Ha-
TPY3KH B 3HEPTOCHCTEME;

3) NS TOYHOTO pEryJHpOBaHHS
MOIHOCTH B HOPMAaJbHOM pexXHME
B COOTBETCTBHM C 3aZaHHOH cTraTHYe-
CKOH XapaKTepHCTHKO;

4) xns pasrpyskn TypOHHBL Npn
CHHJKEHHH NaBJjIeHHs OCTPOTo napas

5) nas BO3AeHCTBHA Ha TYpOHHY
ycTpoficTBaMH IPOTHBOABAPHHAHON aB-
TOMATHKH SHEPrOCHCTEMHI.

OcHoBHONI  mpuHIUN  AelCTBHH
DUCP sagJaioyaercsi B TOM, UYTO IDH
Pe3KOM H3MeHeHHH JeKTpHUecKon Ha-
TPY3KH HJH OTKJIIOUEHHH TeHepartopa
OT CETH 3JeKTPHYECKHH HMIYJAbC NO-
CTyllaeT B CHCTEMY peryJHpOBaHHA
HENOCPEJICTBEHHO OT 3JEKTPHUECKHX
ycrpoiicte Typboreseparopa 10 TOrO,
KaK HayHeTcs H3MeHeHHe 4YacTOThl
BpallleHHusl poTOpa W BCTYNHT B pabo-
Ty peryasTop ckopocTH TypOunst. Ta-
KOH onepexamomuil BBOH HMIYJIbia
B CHCTEMY DEeryJupoBaHus, K TOMY XKe
NONAIOWHKACH [0 3JEKTPUUECKHM Ka-
HaJlaM, €CTeCTBEHHO, yJyulllaeT AHHA-
MHYECKHE CBOHCTBA CHCTEMBl DEryJu-
poBaHus,



Ilpn oTkmouenun remepatopa ot
cetn uMmnyaosc B QUCP nomaerca ot
BO3JYIIHOTO BHIKJIOYaTeNsi TeHepaTo-
pa. Ilomumo sroro, no mpyromy kaHa-
Jiy TIOCTYIAeT HMIYJbC, HPONMOPLHO-
HaJIbHEI YCKODPeHHIO poTtopa. Ilpu Bhi-
NOTHEHHH KOMAHJ HAa H3MEHEHHe Moul-
HOCTH TypOuHBI B npenenax 40—1009,
HoMuHanpHOH B DUCP dopmupyercs
CHI'HaJl, IPONOPIIHOHANBHBIA PAa3HOCTH
3ME€KTPHUYECKOH MOLIHOCTH T'eHepaTopa
M MapOBOH MOWIHOCTH TYpPGHHEI, ompe-
JensieMoil MPHONHKEHHO [daBJeHHEM
nMapa B NPOMEXYTOYHOM Ieperpesa-
Tese. IIpu aTom npuemucrocTs TYp6o-
reHepaTopa TOBBIIIAeTCH 3a cuer Gop-
CHDOBAHHOTO [IONOJHHUTEIbHOrO Iepe-
MEUICHHS B Ty e CTOPOHY peryJiu-
pyromux xJaamanoB LIBJ ¢ nensio
KOMIIEHCAUMA BJHSHHS NPOMEXKYTOY-
HOTO meperpesa.

B DUCP umeercs takxke 640K pe-
TyIUPOBAaHHS  MOUIHOCTH, KOTODBIH
NpeqHasHaYeH HAJAS OCYIIECTBJEHHS
CTATHYECKOH XapaKTEPHUCTHKH C BHICO-
KOH TOYHOCTBIO. B KpymHEIX Typ6uHax
A yAy4YWEeHHs yCTOAYMBOCTH NpH
BKJ/IIOYEHHH B CETb CTaTHYecKas XapakK-
TEPHCTHKA B 00J1aCTA MaJbIX Harpy-
30K HMeeT TMNOBBILIEHHYIO CTeneHb He-
paBHomepHocTH (mo 10%)) uro yxya-
maeT NPHEMHCTOCTh arperata M yBe-
JIHY¥BaeT 3a6poc 4acTOTHl BpAalleHHs
npu c6pocax Harpysku. Buaok peryau-
POBAHHSI MOIMHOCTH YCTPAHSIET 3TOT
HEJOCTAaTOK, YMEHblIass MECTHYIO cTe-
IeHb HEPaBHOMEPHOCTH CTATHYECKO
XapaKTePUCTHKH [0 BEIMYHH, perja-
MeETHpOBaHHbX IITD, u npu6auxasn
$opMy cTAaTHUECKO XapaKTepHCTHKH
K JIMHEHHOH, yMeHbIIaeT O6LIyI0 He-
PaBHOMEDHOCTb CHCTEMB! PEryJHpoBa-
Husi. QUCP saBasiercst yH0OGHBIM 3BEHOM
B CHCTEME DEryJHpPOBAHHS .[IJS BO3-
HeACTBHS. HA TYpPGHHY YCTpORCTBaMH
IPOTHBOABAPHIHON aBTOMATHKHY.

Curnannt or DUCP BBoxsites B ruapas-
JIMYECKYIO 4YacTb CHCTEMBbl DEryJHPOBAHHA ‘ie-
pe€3s 1IBa BXOKA: MEAJNEHHOREHCTBYIOMIHA —
MeXaHH3M YNpPABAEHHS H  GHICTPOAEHCTBYIO-
A — 5JEKTPOTHAPABIHYECKH TpeoGpasoBa-
teap (IITI) (puc. 4-14). Cymmuposanue Bcex
SJEKTPHYECKUX HMNYJAbLCOB, NOCTYNAIOWIHX OT
AATYHKOB, QHUKCHPYIOUHX H3MEHEHHE KOHTPO-
JUPYEMBIX TEMIOPHIHUECKHX H 3JEKTPHUIECKHX
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Puc. 4-14. Sunexktpornapasiuueckuit npeo6pa-
30BaTeJb.

1 — NOCTOSIAHEIR MAarHKT;, 2 — NOABHXXHHE KaTYLIKU;
J — mTOK; 4 — 3acJOHKA; 5 — HEHTpHpYylomas mnpy-
XHHA; 6 — MHKDOMETDHYECKMR BHHT AJ8 HacTPo#Ki;
7 — npyXXHMHa; 8 — CAeASIUA SOJOTHHK, 9 — penyK-
ILHOHHBIA KJanaH.

BeJIMYHH, NPOHCXOAHT B BHXOJHOM MAaTrHHTHOM
ycuaurenae, BosiefictByiomeM mna II'TI. Hasme-
HEHHE CHJIBI TOKA B CYMMMPYIOIEM MATHHTHOM
YCHJANTeJIe TMPHBOAUT K IEpeMellleHHI0 NOABHXK-
HOTO  3JIEMeHTa — 3aCJOHKH, H3MEHSIOLIEro
CJIHB Macja H3 COMIJa Chefsllero 30J0THHKA
3ITIL 3to B cBOI0 0OYepenb BLHI3HIBAET NEpeMe-
LUeHHe CReAsLero 30JI0THHKA, KOTODHH CBoed
HHXHEH KPOMKOH H3MeHseT C/IHB Macia H3
NPOMEKYTOYHOR JIHHHH YNpaBJeHHA (Pynp).
Takum o6paszom, umnyisc or DUCP spOAnTCS
napauieibHO HMIYJbCYy OT CHAEASIIErO 80J0T-
HHKA PeryssTopa CKOPOCTH.

Ilpn orcyTerBMM AUHAMHYECKHX mpolec-
COB B CHCTEME DeryJHMpOBaHHS BBIXOJHOH TOK
MarHUTHOTO YCHJIHTEJNA OJAH30K XK HYJI0, TO-
CKOMbKY B CTAaTHKE CHTHAJA OT HATYHKA 3JCK-
TPHYECKOA MOIIHOCTH GYHLET KOMIEHCHPOBAThb-
¢Sl CHTHAJIOM OT JaTYHKa JaBJeHHs I1apa B Ipo-
MeKYTOYHOM TeperpesarTene, HMeOWUM obpar-
Hblit 3HaK. CHrHAN 1O YCKOPEHHIO POTOpA TaK-
e NMOCTYyNaeT TOJbKO B TOM cCJydae, ecid
YCKOpEHHe poTopa 6oJblie 33JaHHON BEJHUM-
HBl H CKODOCTb BpalleHHs NPH 3TOM IOBHICH-
aack no 102—103% HOMHUHAMLHOI.
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Yuactue SUCP B pabore CHCTEMBI pery-
JHPOBAHUA B YCJAOBHAX CTATHKH NPOSIBASETCH
TONBKO TPH Harpy3kax MeHblie 15% noMu-
naapHoH, rae DUCP cHHXKaeT BeJHUYHHY MeCT-
HOH HepaBHOMeDHOCTH MO YpPOBHS CcpeaHero
3HaYeHHWst CTENeHH HepaBHOMEDPHOCTH pery.jH-
poBanusi. Takoe BMeuatensctBo DUCP B pa-
60Ty B yCJHOBHSX CTAaTHKH CO37aeT ONpelesieH-
HBle TPYZHOCTH IPH CHHXPDOHH3aHHH H paboTte
Typ6uHEI Ha MaJblX Harpy3kax, BCJACACTBHe
Yero mpH JAOCTHKEHUH Majablx Harpysok UCP
OTKJIOYAeTCsd, a BKJIOUeHHe ee IpU NyCKe IIpo-
H3BOIHTCA TPH ONpeleneHHoll Harpyske, YKa-
3aHHON 3aBOJOM.

Otkatouenne 3UCP HyXHO NpOH3BOAMTDL
OPH TOKE BHIXOAA, GJM3KOM K HYJIO, MJH NpH
HeGoJbUIOM OTpHUATeNbHOM ToKe. Ilpm 3tom
clenyeT MOMHHTb, YTO OTKJ/IIOYEHHE NPH IOJO-
JKHTEAbHOM TOKE BHIXOZA NpHBEJET K HEKOTO-
POMY VBeJHUEHHIO HArpPy3KH, a INpPH OTpHUA-
TeJbHOM — K CHHXKeHHI0. Ecaux Tpebyercs oOT-
kaount DUCP npu NOBHILIEHHOM TOKE BBIXO-
Ia, TO ¢ NOMOIIbIO KaHaja PYYHOTO ympaBsae-
HHSl TOK CBOAMTCS K HY/MIO H BBOJHUTCS Orpa-
HuunTeb - MOmHOCTH. OTkatoueHne SUCP na
XOJIOCTOM XOAY NDHUBOAMUT K YBEJHYEHHIO Ha-
CTOTHl BpallleHusi TypOudn Ha 80—90 o6/MuH.
TMostomy nocne c6poca HArpyskH H3-3a OT-
KJIOUEeHHs] TeHepaTopa OT CeTH OTKJIUeHHe
OYCP MOXKHO NPOH3BOLHTb TOJMLKO TOCJ]E CHH-
KeHHS YacToThl BpameHus o 3000 o6/Mu.

SUCP sapasiercss BaXKHHIM 3BEHOM
CHCTeMBl pEryJHDOBaHHSI COBpeMeH-
HBIX MOILUHBIX TYypOHH, NO3TOMY 3KC-
nIyatauus TYpOHHBI TpH Harpyskax
cepiie 309 HOMHHAJBHOH ¢ OTKJIIO-
yegHolt QUCP neponycruma.

4-3. HEHCNIPABHOCTH CHUCTEMBI PETY-
JIHPOBAHHA

Henopmanbuass pa6ora CHCTEMBI
peryJHpoBaHusi Moxetr ObITh BhI3BaHA
TPeMs [IPHYHHAMHU:

a) HECOBEPIIEHCTBOM KOHCTPYKHHUH
OT/IeJBbHBIX Y3JI0B 'CXEMBl peryJHpoBa-
HHUS;

6) HenpaBHJbHOH HaJNaJZKOH CHCTe-
MBl peryJupOBaHHuS; }

B) H3HOCOM TPYIIUXCS I[OBEPXHO-
cTell, yBeJHYeHHEM 3a30pOB, 3aHOCOM
IJlaMOM OKOH OykC ¥ APYTHMH fBJe-
HUSIMH, CBSI3aHHBIMH C JJUTEJBHOH
WJIH HEKAauYeCTBEHHOH 3JKCIJyaTtalued
CHUCTEMBI PeryJupOBaHHUS.

Henonanku, oTHeceHHBe K MepRoil
rpynne, MOryT ObIThb YCTPaHEHBI TOJIb-
KO INyTeM MOIEPHHU3ALHH Y3J0B CH-
CTeMBl PeryJHpoBaHusA. IOTH paboTHl
BLIMOJIHAIOTCA CHEUHaJbHBIMH PEMOHT-
HO-HaJaJOYHbLIMH OpTraHU3aUUsIMH HJIH
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3aBojgaMu-usrorosutensmu. Henosan-
KH, OTHeCeHHble KO BTOPOIi IpyInie, Mo-
I'yT OBITL YCTPAaHEHHBl HANAJOYHEIMHU OT-
JlelaMH HEPrOCHUCTEM MJH pabGOTHHKA-
MH CTaHIMH [PH HAJMHYHH JOCTATOUHO
KBaJIMQHIUPOBAHHOrO NepcoHana. He-
NoJIaJiKH, OTMeUeHHble B II. «B», YCTPa-
HAIOTCA NpPH NPOBeJeHUU KalHTaJbHO-
ro WJIH TeKYIero peMoHTa.

HeucnpaBHocTH cHCTEM peryaHpo-
BaHUA MOTYT OBITh (aMOTO PpasHOro
cBofictBa. K HaubGoJiee THNWYHBIM U
Cepbe3HBIM MOXKHO, HAlNpHMep, OTHe-
CTH TNOBBIIIEHHE YACTOTHl BpaUleHHS
BHIIIE YPOBHA HACTPOHKHM aBTOM&Ta
6e3omacHOCTH nocje c6poca Harpysky,
HEBO3MOKHOCTb YAEPXKATb XOJOCTOH
XOJ TpU NycKe TYPOHHBI NIPH OTKPHI-
THH CTONOPHBIX KJAallaHOB, HU3KOE Obl-
CTPOJLeHCTBHE CHCTEMBl peryJaupoBa-
HHUs, KauaHUs CHCTeMbl peryJupoBa-
HHS, BBICOKOUACTOTHBIE NTyJbCallUU OT-
IeJbHbIX 3J1eMEHTOB 3TOH CHCTEMBI, He-
BO3MOXKHOCTb TIOJIHOCTBIO Harpysuth
TypOGHHY WM pasrpysuthb ee. TIpuyuna-
MH Iepeuuc/JeHHBIX U IPYTHX HeHc-
NpaBHOCTEH CHCTEMB! peryJUpoBaHUSA
MOryT OBITh CTOJIb DasHoOOpasHble U
TPYAHOBLIIBUMble HedeKTH paboTsl OT-
JeJIbHBIX Y3JIOB, 4TO HanajKa HeHc-
[IPaBHOH CHCTEMBl peryJHpOBaHHf 3a-
gacTyio TpebyeT NpoBeJeHHs pafa clle-
LUHaJbHBIX MCIBITAHHH M H3MepeHHi.

B xauectBe mpuMepa paccMOTpUM
noapo6GHee TaKyl0 HCHCIPABHOCTb CH-
CTEeMbI DeryJIMPOBAaHUsI, KaK INOBBILIE-
HHe yacTOTHl BpalleHus nocae cbpoca
Harpysku BbIlle YPOBHA HACTPOHKH
aBTomara 6e30I1acHOCTH.

Srtor nedeKT BecbMa paclpocTpa-
HeH B TypOMHAX CTapbIX THIIOB M CBS-
3aH B ONpeleJeHHON CTelMeHH C Heco-
BEPILEHCTBOM CaMOH CHCTEMB! peryJiu-
poBaHHs. B coBpeMeHHBIX yCTAHOBKAX,
rfle IHPOKOe PRCIPOCTPAHEHHe HAaXo-
JAT PEeryJsiTophbl [0 YCKOPEHHIO, 3JeK-
TpOruapasaHueckue npeobpasoBaresu
M JIpyrHe 3JeMeHTbl, yBeJHYUBaloliiiie
OBICTPOAEHCTBHE CHCTEMbI PEryJupOBa-
HHUSI, upe3MepHOe MOBHLILIEHHEe YacTOThE
BpallleHus mocjae c6poca Harpysku Mo-
KerT OBITb BBI3BAHO HEKA4YECTBEHHON
HaJalKOH WiH AedeKTaMH OTHENbHBbIX
Y3JI0B peryJHpOBaHHUS.



B03MOXHEIMH IPHYHHAMH IIOBHILIE-
HHS 4aCTOTHI BPalleHHs mocje c6poca
Harpysku A0 YPOBHSI HAcCTPOHKH aBTO-
MaTta 6e30NacHOCTH SIBJSIIOTCA:

a) Boabmas creneHp HepaBHOMep-
HOCTH DEry/JIHpPOBaHHA. Y HEKOTOPHIX
TYpOHH CTaporo THHA CTeleHb HEpPaB-
HOMepHOcTH Jocruraetr 8—109%, uro
npu  c6poce Harpyskum HeusGexHO
NPHBOXHT K cpabaThiBaHUIO aBTOMAaTa
6e3onacHOCTH. ¥ TaKEX TYPOHH HeoS-
XOfHMO YMEHBUIHTb CTelleHb HepaBHO-
MEPHOCTH A0 HOPMAaJILHOH BEJHYHHHEL.
Hsmenenne creneHu nepaBHOMEPHOCTH
MOXeT OBITb NMPOU3IBENAEHO H3MEHeHM-
€M JKECTKOCTH IpPYXHHBI PEryJasTopa
CKOpOCTH, H3MEHeHHeM TOYKH MoABeca
NPOMEKYTOUHBIX 30JIOTHUKOB, H3MEHe-
HHeM npodHasa Kynayka o6paTHOH cBs-
3u. B ruapomuHaMuueckux cHcreMax
peryJMpoBaHHs M B CHCTEMAaX peryJiH-
poBaHMA C THADABJAHYECKHMH CBA-
3 MM H3MEHEHHe CTeleHH HepaBHO-
MEPHOCTH MOXKEeT ObITb JOCTHTHYTO Ny-
TeM HU3MeHeHHs Npodunst okHa B GyK-
Ce 30JI0THHKa JJs cauBa Macaa. Tlpu
OCYLIECTBJICHHH 3THX MEpONpPHUSTHH
HEOOXOIHMO YYHTHIBATh, YTO Upe3Mep-
HOE€ YMEHbIIEHHE CTeNEeHH HepaBHO-
MEPHOCTH MOXKeT BHI3BaTh HEYCTOHYH-
BYI0 paboTy pery/JHpOBaHus.

6) Boabmasi creneHb HeuyBCTBH-
TenbHOCTH. [IpHUHHBI 3TOro sABJEHHSA
"M MeToAH O60opb6Bl ¢ HHM OBLIM pac-
CMOTPEHBI paHee,

B) HenmocrarouHoe naBiedne Ma-
cra B cucreMme peryaupoBaHus. Ilpu
NIOHUKEHHH NaBJEHHSI Macja B CHCTe-
Me pEeryJHpOBAHHA  YBEJHUHBAETCH
BpeMsl CepBOMOTOPOB, YTO B CBOIO Oue-
penr yMmeHbluaeT obuiee GrICTPOREHCT-
BHE CHCTEMHl peryauposaHusi. Kpome
“TOT'0, CHHXKEHHA IABJEHUS MacJja IpH-
BOIHT K YMEHbUIEHHIO 3aN1acOB JBHKY-
Iefl CHJIBI CEPBOMOTOPOB, YTO MOMKET
noBjaeuyb 3a co60fi HeycTOHYHBYIO pa-
6oty cucreMbl peryaupoBanusi. CHH-
JKeHHe NaBJIeHHs MacJsa 10 CPaBHEHHIO
C PAaCYETHBHIM BBHI3BIBAETCS NPONYCKOM
Macsia B OOpATHHX, PEAYKIHOHHMX H
NpeOXPaHUTENbHEIX KJaNaHax, Iepe-
TeYKaMH B 30JI0THHKaX, 6yKcax, cepBo-
MOTOpax H APYrHX 3JEeMeHTaxX CHCTe-
MBI PETy/JHpPOBAHHS, H3HOCOM HAacoca.

Bce stu medektsl MOryT GHITh yCTpa-
HeHbl CHJIaMH pabOTHHKOB 5JIEKTPO-
CT@HIUH. -

r) HensorHoe 3akpriTHE 06paTHHIX
KJ1allaHOB pereHepaTHBHON CHCTEMH, a
TaKXe DEeryJHpyIOILHX KJanaHOoB (3a
HCKJIIOUCHHEM TIepBOro). 3ta NpHYHHA
TaKKe MOXKeT ObITb yCTpaHeHa B Ipo-
Iecce KaNHTaJIbHOTO HJIH TEKYILETO pe-
MOHTa 000OpYIOBaHHUS.

a) B 6nouneix Typ6HHax, cHal-
JKeHHBIX 3JeKTponpucraskamu (IITI),
rae AHHAMHYECKHE XapaKTepHCTHKH CH-
CTEMBl PeTyJHPOBAHUS HAXOKATCA Ha
JOJIKHOM ypOBHe, 60/1bIlI0€ MOBEIIEH e
YacTOTBl BpalleHuss INpH c6poce Ha-
FPY3KH MOXKET 3aBHCETb OT HeKayecT-
BeHHo#t paboret A1, Hdna manaaxu
ITOTO y3/Ja HeoOXOOHMO CHSTh Xapax-
tepuctukd IDI'Il: saBucumocTs H3Me-
HEeHHUS [N aBJeHHd, YIPaBJsIOIEero nepe-
MeEIleHHEM OTCEUHBIX 30JOTHHKOB Cep-
BOMOTODPOB (Pynp) OT XOHA 3aC/IOHKH
caeasulero 30JO0THHKa '(pHc. 4-15,a),
H 3aBHCHMOCTb 3TOTO AaBJIEHHS OT CH-
JIbl TOKa, NI0faBaeMoOro Ha 3JeKTpoMe-
XaHHYecKHH npeo6pasoBarenb (pHC.
4-13,6). OTH XapaKTEepHCTHKH CHHUMa-
I0TCSl Ha HEMOABHXXHOH MallHHe TIpH
BKJIOYEHHOM Hacoce CHCTeMbl peryJu-
poBaHHd. Tok Ha 3JeKTpoMexaHHUe-
CKHHl mpeobpasoBaTesNb IOLAETCA OT
BHIIPSIMHTE/A.

CHarue xapakrepuctuk IOIII nos-
BOJISIET CONOCTABUTb HX ¢ JaHHBIMH
3aBOJCKHX HCIBITAHHH, a TaKkKe OIpe-
JeJNHTb HeYyBCTBUTENbHOCTb 3TOTO Y3-
Jaa. Bce nanagounble paGoTH MO yCT-

s Pynp “xPynp
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Puc. 4-15. Xapakrepucruxu STTI.
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PaHEHHIO NPHYHH YPE3MEPHOTrO MOBbI-
LIEHHs 4acTOThl BpalleHHUs nocie c6po-
Ca HarpyskH [IOJIKHBl 3aBepUIaTbCS
HCIBITAHHSIMH Ha c6pPOC HarpysKH.

4-4. BJIEMEHTBI 3ALUHUTHI
TYPBUHBI

NNAPOBOH

OpraHbel 3amuThl TYypOHHBI Tpef-
HasHayeHbl A/ NpefOoXpaHeHHs arpe-
rata oT HeHOPMaJIbHBIX PEXHUMOB, CIIO-
COOHBIX BHI3BaTb TIOBpEXIeHHE 060pY-
IOBaHHUS.

Baxueflimell 3amuToil gBaseTcH
3al{HTa, TIpefOXPaHsomas TypOUHy
OT TOBpeX/JeHHH, BBI3BAHHBIX 4Ypes-
MepHBHIM TOBBILIEHHEM YaCTOTHl Bpa-
LIeHHS poTopa.

B coBpeMeHHBIX TypGHHAX Hamnps-
KeHus OT WLEHTPOOeXKHBIX CHJA B JIO-
naTkax H JAUCKaX OYeHb BeJHKH, H
B HEKOTODHIX JAeTaJfX NPU HOPMAaJb-
HOM 4acToTe BpallleHHs 3anac MPOYHO-
CTH 110 OTHOIIEHHUIO K Tpeflesly TeKyue-
CTH cocTtaBiasier Jauuis 1,6—1,8. ITo-
CKOJIbKY HamNpsIKeHHsI OT ILeHTPOGex-
HBIX CHJ TIDU YBeJIHYEHHH YacCTOThI
BpallleHUS BO3PacTalOT NpPOMOPIHO-
HaJbHO ee KBaApaTy, Ype3aMepHOe yBe-
JHYEHHE YacTOThl BpallleHHsT pOTOPa
MOXKET BEI3BATh paspylleHHeE JONATOK U
IHCKOB OT LEHTPOOEeXHBIX CHJI. Ira
aBapus OTHOCHTCSI K pas3psaly Haubo-
Jee TSAXKeJNbIX, BCAeLCTBHE Yero 3alllu-
Ta OT ONAacHOH HaCTOTBl BpalleHHS
JONKHa 6bITh OCOGEHHO HaJeXHOI.

S
N

B cucreMy 3amiuThl OT HELONYyCTH-
MOTO TIOBBIIIEHHS YaCTOThI BpPallleHUs
BXOJASIT: aBTOMAaT 06e30MacHOCTH, 30-
JIOTHHKH HJIH KJanaHbel aBroMarta 0es-
ONIAaCHOCTH, CTOIODHBIE M PEryJHpyIo-
mue kiranasel UBJI, cronopHble U pe-
rynupyomue kranaus YCIH u cbpoc-
Hble KJanaHbl AJs TypOHH C IpoMile-
PErpeBOM, OpraHbl napopacnpeae/ieHus
Ha peryJjupyeMblx orfopax (pery.u-
pyIolllde KJamaHbl ¥ MOBOPOTHHIE AHA-
¢parmbl) aasi TypOuUH ¢ peryaupye-
MBIMH OT6OpPaMH, OOpaTHble KJalaHbi
Ha TpyOOHNPOBOAAX pEryJHPYEMBIX H
HeperyJaupyeMblx oT6opoB mapa, THI-
paBJHYecKHe U Pblua’KHBIE CBA3H MeX-
Iy aBTOMAaTOM 6e301acHOCTH ¥ HCIOJ-
HHTEJILHBIMH OpraHaMu.

B Typ6uHax oTeuecTBeHHOIO TIpO-
H3BOACTBA B KayeCTBe NpelOXpaHH-
TEJNbHBIX BBIK/IIOYATEJNEH TPUMEHSIOT-
¢Sl aBTOMaThl 0e30macHOCTH MaJblie-
BOFO H KOJIBLIEBOTO THIIA.

Ha puc. 4-16 npencrasner asTo-
MaT ©6e30macHOCTH KOJbUEBOFO THMNA.
Ilpn yBeauuyeHHH 4YacTOTHl BpallleHHSA
CBepX IpelleIbHOH KOJbLO MOA Aeil-
CrBHeM LIeHTPOOEXHBIX CHJ CMelllaeT-
Cfl Ha OmpejeJeHHYI0 BeJUYHUHY, BH-
3blBasd paclelVIeHHe pblYaroB CHCTe-
Mbl 3aUIUTHl UJIH TlepeMellleHHe 30J0T-
HHKOB HWJH  KJalmaHoB  aBTOMAaTa
6e30nacHOCTM H B KOHEUHOM HTOre
ObICTPOE 3aKphITHE CTONOPHBIX KJama-
HoB. OJHOBpeMEeHHO ¢ 3aKpLITHEM
CTOIIOPHBIX KJIAaNaHOB 3aKpbIBAIOTCA
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Puc. 4-16. KosabueBoit aBromaT 6e301aCHOCTH.

i s

3

AW

1 — GofikH KoJablUeBOro THNa; 2 — rafika HJs H3MeHeHMs HaTAra npyxuHL: J — nanen; 4 — Tapenxa JLIA
ynopa TPYXHHB, & — Bal HAcOCHOA Tpynmel; 6 — oCb KpelieHHs nanblla;, 7 — BTYJAKa; 8 — NPYKHHA, UpPH-
XKuMalolias GOeK K BTyJKe: 9 — KaMepa NJs MOAAYH Macja NpPH HCObITAaHHM  aBToMaTa OesomacHocTH  Ge3

NOBBLILIEHHST YaCTOTbl BpaLieHHHA.
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peryJHupyIollne KlalaHbl, TIOBOPOTHEIE
JuadparMel WM NepenyCKHbIE KJjaamna-
Hbl TypOHH ¢ peryJaupyeMulM oT60pPOM
napa, o6paTHble KJamaHHl Ha Perynu-
pPYeMBIX ¥ HeperyJHpyeMBIX otbopax.
B ycranoBKax ¢ mpoMIieperpeBoM HOJ-
XKHBl 33aKPHITbCSI CTOHOPHBIE H pery-
aupylomne knanansl HCIL u OTKPHITh-
csi cOpocHble KJallaHbl Ha TOpAYHUX
HUTKax npommeperpesa. Mamensia Ha-
TSXKEHUE NPYKHUHBI, MOXHO HaCTPOUTb
aBTOMaT 6€30macHOCTH Ha cpabaThiBa-
HHe TIPH PasJUYHBIX 4acTOTax Bpalle-
HUS.

Cornacuo TITD aBroMat Gesomac-
HOCTH JOJKeH ObITb OTperyJupoBaH
Ha cpafaTbiBaHHe TIPH TIOBHILIEHHH Ya-
CTOTHl BpallleHHs pOTOpa TypOWUHBI Ha
10—12% c¢BepXx HOMHHAJILHON HJK IO
BeJMYHMHBI, YKa3aHHOH 3aBOJOM-H3ro-
TOBHTEJIEM,

B Typ6unax 60JblIOf MOLIHOCTH
JJI TIOBBHUEHHS HaNeXKHOCTH IpHMe-
HAIOTCS ABa 6oilka aBTOMara Gesomac-
HOCTH, [JeHCTBYIOIIMX  HE3aBHUCHMO
npyr ot gpyra. Kpome toro, Ha Heko-
TOPBIX arperarax JeilicTBHe UEHTPO-
6exXHEIX BHIKJIIOUaTeJaell AyOmaupyercs
JONOJHUTENbHOH 3alUTOH OT perys-
TOpa CKOPOCTH.

B cucremax 3amuTh uMeeTcs Tak-
e yCTPOHCTBO AJSl PYYHOro OTKJIOUE-
HUA TypOHHBI TIO MecTy H CO IIHTa,
a TakKXe 3JeKTPOMarHuTHOe YCTPOi-
CTBO (ORHO HJH JBa) AJs BBOJa KO-
MaHA Ha OTKJIOUeHHe TypOUHBI OT
PA3JHUHBIX 3JeKTPHYeCKHX HaTYNKOB
3alLHTHI,

HeoOX0qUMEIM YyCJIOBHEM Halex-
HOH pafoThl CUCTeMBI 3aIIUTH TYPOH-
HBl OT pasroHa SBJAETCH CHCTEMATH-
Yeckas IpoBepKa paGoTH ee 3JeMeH-
TOB. CPOKH IIPOBEPKH CHCTEMBI 3all{}-
THl onpenenasitotes I1TD.

IIpoBepka mpou3BOAUTCS HA oOCTa-
HOBJICHHOH TypOHHe, HAa XOJOCTOM XO-
Ly H mnpu pabore TypOHHBI IOA Ha-
IPY3KOH.

IlpoBepka Ha ocTaHOBJEHHON TYp-
6uHe NPOUSBOMHUTCS C LEJNbIO OmMpene-
JeHUs OBbICTPOAeHCTBUA 3alllUTHl, a
TaKXe HaJeXXHOCTH 3aKPLITHS CTOIOP-
HBIX M PEryJHPYIOIIUX KJanaHOoB IIy-
TEeM BH3Ya/JbHOrO HaGJIONEHHST HJIH

¢ TOMOLIBIO 3JIEKTPOCEKYHI0MepOB.
Ilpn mycke typOuHBI NOCJAEe MOHTaXa,
nocnae PeKOHCTPYKLHM 3aIllUTHl HJH
B cly4ae yXyJLIeHHd ee JAeHCTBHS
IpOBepKa TIPOU3BOJUTCSI € OCIHJIJIO-
rpadupoBaHHeM IepeMelIeHHsl BCexX
OCHOBHBIX Opr'aHOB 3aLIHTHl H HaBle-
HHSI XKHUAKOCTH B JIMHHSX PEryJHpoOBa-
HUs H 3amwute. Ilpu atoM BpeMs 3a-
Na3fblBaHUS 3aKpbITHS M BpeMs 3a-
KPBITHS CTONODHBIX, PeryJHpYyIOLIUX H
06paTHHIX KJalaHOB He NOJKHO Tpe-
BHIATh BeJHYHH, yKa3aHHHIX 3aBO-
JOM-H3TOTOBHTEJNEM W/ NPUBEJEHHBIX
B [67].

HenbiTanug 3alluThl Ha XOJOCTOM
XOAy TYpOHHBI TIPOM3BOASITCH OTKJIO-
YeHHeM TYpOHHBl KHOTIKOH HJHU pbIva-
FOM DyYHOTO OTKJIOYeHHUsi (IBaXKIH),
ToouepeiHbIM pacxaKuBanneM OOHKOB
(konen) aBToMaTa 6e30MacHOCTH Ny-
TeM mnojfauH pabouefl xupkoctu (I
2 pasa), moouepenHoil NpoBEPKOH cpa-
OaTbiBaHHsl GOHKOB (KOJ€ll) IpH IO-
BBIIIEHHH YaCTOTHl BpalleHHA, MIPHIEM
B CJyYae IPOBEPKH 3aL[UTHl MOBHILIe-
HHEeM YacTOTHl BpallleHHs TIpeaBapH-
TeJIbHOE  pacxaxHBaHHe aBTOMarTa
6e30nacHOCTH MacJOM He TIPOH3BOLUT-
ca. Mcnbltanua npoBoaATcd MpPH TOJ-
HOCTbIO OTKDLITHIX CTOTIOPHHIX KJama-
Hax UBJ u UYCI, omkphiThix Gaiina-
cax I'll3, sakpuithix I'TI3 (na TypGu-
Hax, 6afinacel I'TI3 koropbix He ofec-
NeYHBalOT HeOOXOAMUMBIN Pacxon mapa
Ha xoaoctoM xony, I'TI3 monnocrtbio
OTKPHIBAlOTCS, a MX Oafimacel 3aKphl-
Balorcs). Ilepen uenblTanHsIME MpoBe-
pSieTCsl TOTOBHOCTb K NYCKY MYCKOBOTO
MacJOHacoca U Hacoca CMasKH ¥ Ipo-
H3BOJIHTCS pPacCTaHOBKA JHeXYPHOro
TlepcOHaJa: y KHONKH (pbluara) pyuHo-
ro OTKJIOYeHHA TYpOHHBI, y IIPHBOZA
MexaHu3Ma BO3BpallieHHs  3aLlUTH
B pa6ouee NoJIOKeHHeE, Yy KJI0Ya MyCcKa
NyCKOBOTO MacJ/JoHacoca. B ombitax
C TOBHIIEHHEM 4aCTOThl BpalleHHs —
JOTONHUTEIbHO Yy MeXaHH3Ma TOBHI-
UIeHHsl YacTOTHl BpAallleHUd H AJd 3a-
Mepa 4YacTOThl BpalueHus. 3amep ua-
CTOTBHI BpallleHus] NPOH3BOAUTCS Taxo-
MeTPOM ¢ HeHOH JeneHuss He 6oJee
20 o6/MHH nAu na6OPATOPHBIM 3JEK-
TPHYECKHM dYacToToMepoM. B mocaen-
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‘HeM Cjlyuae Ha TCeHepaTop INojaercs
BO30YyXKeHuUe.

Ecnu aBroMar 6e30macHOCTH TPH
‘HY>KHOH YacToTe BpalleHus: He cpaba-
"TBIBaeT, TO TypOUHY HEO6XOAHMO OCTa-
‘HOBHUTb U TIPOH3BECTH HAaCTPOHUKY aBTO-
Mara H3MeHeHHeM HaTAXKeHus yJlep-
JKHBalollell mNpyXuHH. DBce HnaHHBbIE
O pe3yJbTaTax HCHBITAHUS 3aHOCATCSH
B CHelHAJbHBIH 3KypHal TIPOBepPKH
aBTOMara 6e301acHOCTH.

ITepexr onpoGoBaHneM aBTOMAarTa
GesonacHOCTH GJIOYHBIX TYpOHH 3allH-
Ta MO 3aKPHITHIO CTONOPHBEIX KJIamaHoB

ZIO0JXKHA ObITh OTKJOUeHa BO H3bexa- -

HHe cpabaThiBaHHUI 3alUUTHI 6J0Ka.

Henbitadue 3amurthl OT pas3roHa
TYpOUHBL [OBLIIEHHEM YaCTOTHl Bpa-
HeHHs siBAsieTcs HanboJjiee HaleXHBIM
METOJOM TPOBEPKH KaK caMoro aBTO-
MaTa 6e30MacHOCTH, TaK H OCTAJbHbIX
Y3JI0B 3allUTHl B YCJIOBHSX, Npelelb-
HO nNpubJIHKAIOMUXCA K HATYPHBHIM.
QOnHaKo g KPYIHBIX arperatos 3TOT
MeTOJ 3akJjiouaeT B ceGe Pl OTPHIUA-
TeJbHBIX MOMeHTOB. [Ipex e Bcero ta-
KO€ HCNbITaHHe CBA3aHO ¢ BHIBOJOM H3
TapaJjJienbHol pabOTHl KPYIHOTO arpe-
rara, 4To MOXeT CO03J4aTh ONpejelieH-
Hble TPYAHOCTH B 3HeprocucreMe. Kpo-
Me TOro, yBeJHYeHHe IeHTPOOEKHHIX
CHI B TSIXKEJIO Harpy>XeHHBIX 3JeMeH-
Tax TypboarperaTa jAaxe IpH NEepHO-
JHYeCKHX HCTIBITAHUAX KpaiflHe Hexe-
JaTeJbHO.

OrmeTHM, 4TO pasrpy3ka MOLIHOH
Oa0uHON TypOUHBI 0 XOJOCTOrO X04a
U ee mocnejpylollee HarpyxkeHue Tpe-
OyIOT BpeMeHH H OlpeAes]eHHBIX IO-
Tepb Temaa. DTH ONepaluy TakKe CBA-
3aHbl C H3MeHEHHEeM TePMHYeCKOro
COCTOSIHUS arperaTta. B ¢Bf3u C aTuM
NpOBepKa 33LIUTHL [OBBILIEHHEM Ya-
CTOTbl BpALleHHsl TMPOU3BOIUTCA CO-
raacuo TIT3 toavko nocne pasbopku
aBTOoMara 0e30NacHOCTH, Tepe] HCIIbi-
TaHHEM Ha cOpoc Harpy3kd H Iocae
AauTeapHOro npocros (Gojee 1 mec)
Typ6unnl. ITocne xe pasbopku cucre-
Mbl DEeryJHpOBaHHS M He pexe uyeM
uepes KaxAble 4 Mec Jolyckaercs
[pOBepKa 3aIUTH Ge3 yBeJTU4YeHHs Ya-
crotel Bpamenus. IIpu sTom pacxa-
XnBaHue OGOHKOB (KoJjell) aBTOMAara
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6e3onacHOCTH mofauelt paboded XKuji-
KOCTH moJ 6oek (6O Ha 3aloJHEeHHe
NOJIOCTH B KOJblle ANfl YBeJHYeHUSR
UeHTpOoOeXHONH CHJB) Hpu pabore
TYpOUHBl 1i0f HArpy3Koil MOXeT INpo-
H3BORHTBHCS TOJMBKO Ha TypOuHAX, [Ie
HMeeTcs BO3MOXKHOCTD [IOOYEPETHO OT-
KawoyaTth 6oek (KOJbLO) HJIH €ro 30-
JOTHUK OT CHCTeMBbl 3alllUTHl, H B TOM
clyyae, eC/I1H BOCCTaHABJHBAIOU[AS Ya-
CTOTa BpalieHHss GOHKOB Bblle HOMH-
HaJbHOHM 4aCTOTHl BpallleHHs.

Ilepen pacxaxuBaHueM IOMOJHH-
TeJbHO K NePEeuyHCAeHHOH paccTaHOBKe
nepcoHaja CTaBUTCH JeXKYPHBIA y Me-
XaHu3Ma ynpaBjeHus TypOuHo#. 3T0
Heo0X0ANMO g OBLICTPOTO BOCCTAHOB-
JeHUs pexXuMma Bo u3bexaHue paso-
rpesa MTpPOTOYHOH 4YacTu TypOHHBE
B ¢Jyyae, ecJH NPOU30HAET 3aKpHITHE
CTOTIOPHBIX H PETYJHPYIOLHX KJjaTa-
HOB.

Kak 6b110 yKa3aHo BBHILIE, 3TOT Me-
TOJA I103BOJIIET NPOBOAUTHL ONPOBGOBa-
HHe TOJIbKO OOHKOB aBTOMAaTOB Oe3-
ONaCHOCTH H He MOXeT 3aMeHUTb KOM-
IVIEKCHOTO HCTIBITaHUS BCeH CHCTeMBb
3alUThl, TPOBOJHMMOrO TyTeM HOBHI-
LIEHHA YaCTOThl BpalleHHsl.

HOass  oGecnedyenust 6e30TKa3HOM
paboThl CHCTEMbl 3aIUTH TYpOUHE OT
HeJONYCTUMOr0 TOBBIIIEHHA YaCTOTHI
BpallleHUss HeOo6XOAUMO TMOCTOSIHHO
TIOAJEepPIKUBATD BCE Y3Jbl 3TOH 3aLIUTHL
B paborocnocobHoM coctosiHuu. st
3TOrO CJeAyeT CHCTEMAaTHYECKH HPOU3-
BOAHTb He TOJbKO pacxaxubaHue GOH-
¥0B (KoJiell) aBTOMata 6e30MmacHOCTH,
HO U pacxaKHBaHHe KJalaHOB aBTO-
MaTHYeCKOTO 3aTBopa (a Ha HEeKOTO-
peIx TypOHHaxX IO yKasaHHIO 3aBOja-
H3TOTOBUTEJISI M DPeryJHpYyIOIIHX KJja-
[aHOB), NPOBEPKY MOCAAKH O6PaTHBIX
KJ1aTaHOB HeperyJaHpyeMblx 0T60pOB
napa, TipoBePKy MIOTHOCTH CTONOPHBIX
H peryaupylomux kaamaHoB UBJL u
YCIl, napopacnpezenuTteNbHbIX Opra-
HOB, 06paTHBIX M MpefOXPaHNTENbHBIX
KJ1allaHOB  peryJupyeMblX oOTOOpOB.
PacxaXuBaHHe KJ/JaNaHOB [epeMelle-
HHeM WITMHHAENS Ha YacTb X044 JOJXK-
HO DNpOU3BOAMTBLCH eXeiHesHo. Ha
Typ6uHax ¢ AByMA H 6osee mapal-

- JIGIbHBIMHU NOTOKaMH CBEXKEro mapa #



napa npomneperpeBa M, COOTBET-
CTBEHHO [IBYMst H 0oJiee CTONOPHBIMH
H PEeryaupymolmyMu Kiaananamu UYBJL
u YCJ mpousBogutcs mooueperHOe
pacxaxXHBaHHe CTOTIODHBIX H peryJu-
PYIOIUHX KJamaHOB Ha MOJHBIH XOX
1l pas B 2 Hen. wiau B CPOKH, yKasaH-
Hble 3aBOAAMHU-H3roTOBHTENAMH. [Ipo-
BEPKy IIOCaZKH OGPATHHIX KJaNaHOB
BCeX OTGOPOB HeOGXOAMMO TIPOH3BO-
Autb 1 paz B Mmecsn. Ilposepka maor-
HOCTH CTOTIOPHBIX H pEryJHpPYIOLHX
kaananos UBJL u YUCJ] npoussogurcs
lepex OCTAHOBOM B KalHTaJbHBIHA
PEMOHT M~ IPH HyCKe NOCJe Kalld-
TaJbHOTO PEMOHTA, HO He pexe 1 pa-
3a B TOJ.

Ilnsi OLEBKH TIIOTHOCTH CTONOPHBIX
H pEeryJupyoIHX KJamnaHoOB MocCHIe
MOHTaXa H/JIH PEKOHCTPYKLUHH Typ6u-
Hbl CHHMAeTCsl 3TaJOHHAS KPHBAsS ‘BbI-
Gera ¢ HOMHHAMbLHOR YaCTOTH Bpalile-
HHSL XOJIOCTOrO XOHa TIPH 3aKPHIThIX
3aMOPHOA apmaType H OGpaTHHIX Kaa-
NaHaX Ha TapoNpOBOXAX DEryAHpye-
MBIX 0T60pOB u 3axkpuiTeix I'T13, 6ail-
nace I'TI3 u cromopuelx kiaananax.
B npouecce Bmi6era wuwacrora 3zame-
PseTCs TI0 PYYHOMY TaxOMETpy.

[TnotHocTb CTONMOPHBIX M pery.nu-
PYIOIHX K/IaNaHOB TIPOBepsieTcA pas-
AeJbHO, 32 HUCKJ/IOYEeHHEM TeX THIIOB
TypOUH, CHCTEMBl DeryJMpOBaHUS H
3alUATHl KOTOPHIX He OONYCKAalOT He-
3aBHCHMOE 3aKpPLITHE 5THX KJAMNaHOB.
[Ipn nposepke mioTHOCTH KaamanoB
AaBJleHHe CBEXEero Tapa TOAJePXKH-
BAETCS 'HOMHHAJAbHBIM, & OCTAJbHEIE
napaMeTpbl 1O TypOUHE YCTaHABJH-
BAIOTCA HA YPOBHe, HMEBHIEM MECTO
OPpH CHATHHM 3TAJOHHOH KPHBOH BHI-
bera.

ITpoBepka mJIOTHOCTH 3aKAIOUaeTCs
B OmnpefeneHUH KPUBOH BhIGera ¢ HO-
MHUHAJbHOM YaCTOTH BpAIUEHHA [0
50% HOMHHANBHOH YACTOTHI npHu 3a-
KDBITHH TOJBKO CTONOPHBIX KJaNaHOB
UBJL 1 UCJ] u OTKDHITHIX peryaupyio-
IMHX uau HaoGopot. Ilpu atom mior-

HOCTb KJallaHOB CUHTaerncsd yllOIBJ'le-‘

TBOPHTEJIbHOH B TOM CJyyae, ec/iu Bpe-
Ma BbiGera n0 509 HOMHHaNbHON ya-
CTOTHI He 6oJbHie, YeM Ha -15—209%

BpeMeHH, 3apHKCHPOBAHHOTO TIPH CHS-

THH 3TaJOHHOA Kpusol BuBera. Ilaor-
HOCTb JByXCeAeJbLHBIX KJIallaHOB CYH-
TAeTCsl YNOBJACTBOPUTENBHOH B TOM
crydae, €CJHH IPH HX TIOJTHOM 3aKpHI-
THH 4acTOTa BpPalleHHs TYypPOHHbLI CHH-
¥kaercs 1o 50Y% HOMHHaAbLHOL.

CoBMecTHasl IIOTHOCTbL CTOMOPHBIX
H PperyJTHpYIOIlWX KJalaHOB IIpOBe-
PAercs NPH TeX Xe YCIOBHAX, UTO M.
pasnesibHasi, H CYHTAETCH YHOBJIETBO--
PHTeJNbHOH, ecldH obecneynBaeT InoJ-
HBIA OCTaHOB poTopa TypOuHbl. Ecam
YCTaHOBHBINASICA YacCTOTAa BpPallleHHS
npesblmiaer 50% ee HOMHHAABHOTO
3HaYeHHUd, IKCIIyaTauuss TypOHHBI He
JonycKaeTes. :

ITpoBepxa mroTHOCTH mapopacnpe-
nenuteabHnix oprasoB HUCHA w UHJL
TYPOHHBI € peryJupyeMbIMH OT60paMu
napa 'pOU3BOAHTCH B Te ¥Ke CpOKH,
YTO M MPOBEPKa CTOTOPHBIX H PEryJH-
pylomux kmaananoB. IlpoBepka opra-
HoB YCII u UH]I Beinosnsiercs nocie-
AOBATEJbHO HAa XOJOCTOM XOAYy MpH:
HOMHHAJ/IPHOM YaCTOTe BPalIeHUS U HO-.
MHHANBbHBIX IlapaMeTpax CBeXero
orpa6orasuero napa. [IpeaBapuress-.
HO TpPOBEPAIOTCS NPEAOXPaHHTEeNbHEIE
Kaanaie ot6opos. Ilpu arom nuor-
HOCTb napopacnpefesHTebHbIX Opra-
HOB OTGOPOB CYHTAETCs JOCTATOUHOI,
€C/IH B KaMepe COOTBETCTBYIOILErO pe-
TyJHPyeMOro oT160pa MpH 3aKpLITHH
napopacnpeneaHTeJbHOrO oprasa
C TOMOLIbI0 MaxOBHKa peryJasTopa
JaBJIEHUSI WIH DYKOATKH €ro0 TepeK.io-
yaTeJs CO3ZAeTCAd HOMHHAJNbHOE HJIH
ykasanHoe B GopMyJasipe 3aBOJa-H3ro-
TOBHTeNst AaBieHre. Ecam Bo Bpems
OnbiTa JaBJieHHE B KaMepe oT6opa
BO3PaCTeT N0 YPOBHS HACTPOMKH Tpe-
AOXPAHHTENBHOIO KJaallaHa H Mocaef-
HHA He cpaboTaer, ONBIT HEOGXOLHMO
NpeKpaTUThb, a KJanaH I[POBEPHTb H
YCTPaHWTb NPHYHHY OTKa3a.

He menee BaxHBIM 06CTOATE/]b-
CTBOM, 00ecHeyHBAIOIIHM HaAeXKHOCTh
M Ge30nacHoCTb TYPOHHBI npu c6poce
HarpysKkH, siBJsieTcs NJIOTHOCTb 06par-
HbIX KJANaHOB Ha TPyGONpOBOAAx pe-
ryaupyemseix  oT6opoB. Ilpu nepocra-
TOYHOH MJOTHOCTH OGpPaTHHIX KJaama-
HOB HJIH HX 3aBHCAaHMH BO BpeMsA
c6poca MoKeT NPOU3OHTH HEeAOMYCTH-,
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Puc. 4-17. Pene oceBoro cupura.

MO€ TIOBBILIEHHE YacTOThl BpallleHHs
Typ6HHEl U3-3a HONAaLaHHUs B Hee napa
u3 ot6opoB. [IpoBepka mJAOTHOCTH
MPOU3BOJHUTCA HA XOJOCTOM XOAY TpH
HOMHHAJbHOH dYacToTe BpallleHUs H
BO3GyxkaeHHOM reHeparope. [lapamer-
pHl CBeXero M oTpaboTaBILero napa
MOAEPKUBAIOTCS HOMHHAJBHBIMH; pe-
FyJAsTOPbl HaBJeHHsi mapa B OTOOpax
OTKJIOUEHB], a TiapopacnpeleauTelb-
uele opraubl UCIL u YHJL nomsocThio
OTKpLITH. JlJil NPOBEPKH IIOTHOCTH
B TpyGONpPOBOA peryjupyeMoro oréopa
HOJaeTcs map OT MOCTOPOHHEro HCTOY-
HHKa ¢ AaBJeHHEM, He IPeBbIIIAIOUIHM
MaKCHMaJbHO J0NyCcKaeMoro B oTéope.
IMpu stoM, ecau YacTroTa BpalleHHus
poTopa He yBeJHYMBAETCH, KJamaH
cunTaercs MJMOTHHIM. IlaoTHOCTH 06-
pPATHBIX KJIANaHOB PeryJaupyeMbiXx OT-
60pOB MpOBepsieTcs 1OCAe0BaTEbHO.
~ BropniM 1o cBoeMy 3HAYEHHIO
3JleMeHTOM 3allluTHl SIBJAAETCH peJe
0CeBOro cABUra. JTO yCTPOHCTBO TIpe-
noxpaHser TypOGHHY OT aBapuH BCJIeA-
C€TBHE HEILOTYCTHUMOrO OCEBOTO CIBHUra
poTOpa, INPHYMHOM KOTOPOrO MOXKeET
6bITh BLHIMJIABJIEHHE HJH YPE3MEpHBIN
H3Hoc GaGOWTOBOH 3aJHBKH KOJOAOK
YIOPHOT'O MOAIIHIIHHKA.

[Tpu HexonycTHMOM CMELIEHHH pO-
TOpa B OCEBOM HamNpaBJIeHHU pesie Bhi-
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3bIBAET 3aKPBITHE CTOTODHBIX U pery-
JHPYIOIIUX  KJamnaHOoB TYpOHHBL
B npaktHke TypOOCTPOEHHST HALGIH
npuMeHeHHe pejie  30TOTHHKOBOIO,
CTPYHHOrO THNA, OXHAKO HauGoJbliee
pacnpocTpaHesye TMOJYUHJIO pese oce-
BOr0 CABHUra HHAYKUHOHHOrO THIA
(puc. 4-17), ornuyalomeecs 60JbILOH
HaJeXHOCTbI0 PaboTHL.

IMpuHuun pmeficTBUS YKA3aHHOI'O
npubopa OCHOBAH HA HHAYKTUBHOM
MeTOJe H3MepeHHs MaJjblX IepeMele-
uuil. Pene cua6:KeHO YKasbIBAWOMIUM
npu6GopoM, [MO3BOASIOUIEM BO BpeMs
pa6orbl TYypOHHB CHEAHTb 33 OCEBBLIM
nepeMelIeHHeM Bpallalollerocs poro-
pa B npefenax ero pasbera MexAay
KOJIOAKAMH YIODHOTO TIOAUIMIHHKA,
a TakXe 3a H3HOCOM KOJIOLOK.

IlpoBepka pene OCEBOTO CABHTA
JOJIXKHA NPOU3BOAUTHCS TOCTE KaXAO-
ro peMOHTa TypOMHH HJIH CMEHBI KO-
JOZOK ymopHoro moAamunHuka. IIpa-
BHJILHOCTb TIOKA3aHHH YKa3LIBAIOLIETO
npubopa nposepsiercs miynoM. Paboty
3aIUHUTHl MOXHO NPOBEPUTb CABHTOM
3JeKTPOMarHuTa B OCEBOM HampasJe-
Hun (pukTHBHOe cMellleHHe). Takyiwo
npoBepKy HeoOXOAMMO IPOU3BOAHUTD
nepel KaXabM myckoM Typ6unbl. [Ipu
ITUTeNbHOH 6e30CTaHOBOYHOH pabore
arperata npoBepKy paboTbl pesie oce-
BOTO CIBHra HeOOXOIZUMO TIPOH3BOAUTE
1 pas B 3 Mec. ¢ BHIBOAOM HMIYJbCa
Ha CHr'HAJ.

OnucaHue 3a1IUT OT HeJOIYCTUMO-
ro TMOHHMKEHHS [aBJeHHs B CHCTEMeE
cma3ku Typ6oarperata TNPHBOAHUTCA
B I 5.

4-5. 3ALIUTA BJIOYHBIX TYPBHH

Mouinuble 6704HbBle TypOoarperatst
UMeloT GoJiee Das3BUTYIO CHCTEMY 3a-
LIUTH 110 CPAaBHEHHIO ¢ TypOuHaMHy, pa-
6OTaIOUHMH OT OOLIero naponpoBoaa,
MOCKOMbKY 3amuTa GJOYHBIX TypOHH
TeCHO CBsi3aHa C 3alUTOH M aBTOMATH-
KOH KOTJa ¥ I[HTaTeJbHBIX CPEICTB,
06pa3ysi eAMHBI KOMIIEKC TEXHOJIO-
ruuecKux samurt 6;oka. leficTBue 3a-
IMHT TYypOHHBI aBTOMATHYECKH BBI3bI-
BaeT OCTaHOB GJIOKa MJH TIEPEBON €ro
Ha pacromouHyio Harpysky. C npyroi
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CTOPOHBI, HENOJAaAKU HJIH aBaAPUU KO-
TEJbHOTO arperara ¥ NUTaTe/bHbLIX Ha-
cocoB (OTK/IIOYeHHE OJHOTO KOpiyca
KOTJIa, OTKJIUeHWe OCHOBHOI'O MHTA-
TeJbHOIO  Hacoca)  aBTOMAaTHYECKH
NPUBOJAT K CHHUXKEHHIO HarpysKH HJIH
OCTaHOBY TypOoarperara.

Takum o6Gpasom, 3amuTy G6J10YHOH
TypOHHBI HeJb3si paccMaTpHBaTh OT-
JeJTbHO OT BCEro KoMIlJexca oflie-
OJIOUHBIX 3aLIUT.

B 3aBucuMoOcCTH OT XxapaKTepa aBa-
pHA ¥ BHINOJHSIEMBIX TPH 3TOM llepe-
K/AI04eHUH neficTBHe TENJOBBIX 3alUT
6J10Ka TIPHBOAMNT:

a) K ocTaHOBY 6J10Ka;

6) K OCT2aHOBY KOpIlyca KOTJa,

B) K OTK/JIOYEHHIO TypOUHBI U Te-
peBOAY KOTJa Ha PAacTONOYHYIO Ha-
Ipysxy;

T) K IepeBOAYy KOTJIa Ha PacTONoyY-
HYI0O Harpysky 0e3 OTKJIOYeHUS Typ-
GHHEL. -

Paccmorpum HekoTopble yCl0OBHS
peajnsalul YKa3aHHBIX DPEXHMOB,
332 HCKJIOueHHeM II. «0», He CBf3aH-
HOI'O ¢ JeHlcTBHEM 3amuT TypGoreHe-
paropa.

K ocranoBy 6710Ka npuwBOAUT Heil-
CTBHe 3alIUT TYypOHHBI, CBA3aHHBIX CO
cpeiBOM Bakyyma. IlepeBog 6710Ka Ha
pacTONOYHBIA PEXHM IIPH 3TOM HeBO3-
MOXEH H3-3a 3alpeTa Ha BKJIOUEHHE
BPOY, c6paceiBalomeit nap B KOHAEH-
carop. ITo atofi ke npuunHe mpous-
BOIHTCSL OCTAHOB 6JI0Ka mpu cpabaThl-
BaHUM 3alIUTH TYPOHHBl OT TajeHHUA
BaKkyyMa,

B kauecTBe uMMmyJbca AJsi mpoBe-
JeHHsT HeoOXOAMMBIX IepeKJIOUYeHHH
HCIIOJIB3YIOTCH CHTHAJ «3aKPHITO® OT
KOHEeYHBIX BHIKJIOUATENEeH CTOMOPHEBIX
KJamaHOB H CHTHAJX TO BaKyyMy
B kKoHaeHcatope. Ilpu stom mo wum-
IyJbCY OT KOHEUHBIX BHIKJAOUaTeseil
CTONOPHBIX KJAallaHOB, IOJATBEPKIEH-
HOMY HMIOYJbCOM, CBHIETENbCTBYIO-
UM O ‘HaJH4YUH 06paTHOH MOIHOCTH,
Nofaercss KOMaHAa Ha OTKJIOYeHHe re-
HepaTopa OT CeTH.

K ocranoBy TypOHHBI U TepeBOLY
KOTJIa Ha PACTONOYHYIO HATPY3KY TIpPH-
BOAHT NeHCTBHe 3aIluT TypOHHEL, He
CBSI3aHHBIX CO CpPHIBOM Bakyyma. Ta-

KOH DeXHM XapakTepeH HJs CJayYaes,
KOTJa HMeeTCs BO3MOXKHOCTb OBICTPO
BOCCTa@HOBHTb HODMAJbHBIA PEXUM Pae
6orbl Gjaoka. B xauecmBe uMmmnynanca
IJIsl IepeBOa KOTJIAa Ha PacTOMOUHBIH
peXHM HANONb3YeTCs CHLHAJM «3a-
KPHITO» OT KOHEYHBIX BBIKJIOYaTeNel
CTONMOPHbIX KJanaHoB. OTkJji0UeHHe -
IoHepaTopa HPOU3BOAHTCSA B TOM Xe
nopsijKe, 4TO ¥ B TIpeJblAYyLIeM CJIYy-
qae,

3alura, nepeBOAANIAS XKOTeJ HaA
pPaCTONOYHYIO HArpy3ky 06e3 OTKJIOYe-
Hus TypOuHBI, pabGortaer mpu cOpoce
HaTPy3KH M OTKJIIOYEeHHH TeHepaTopa
or cerd. 3awmura cpabaThiBaeT OT
0JI0K-KOHTAaKTOB BO3AYLIHOTO BBIKJIIO-
yaresas reHeparopa.

Bes cuereMa 3amuT GIOYHON YCTaHOBKY
BHIMOJIHEHA 110 HePapXHUECKOMY NMPUHIMIY, TaK
4TO NpH cpabaThBaHUM 3aUIUT, OTK/IIOYAIOUIAX
6JI0K, 3alUTH, CHHXAIOUHe HArPY3KY HJH De-
peBojsliME KOTEJ Ha pAaCTONOYHHI PeXHM,
He JeHCTBYIOT.

Jnst 3alUHT, B KOTOPHIX BO3MOXKHO CJy-
Yaf{HOe HJIH JIOXHOe cpabaThiBaHHe, NpHMe-
HeHbl JIBA TNPHOOPA, KOHTAKTH KOTOPHIX COe-
JHHEHH MOCJeNOBaTeNbHO. B 3TOM cayuae nedr-
CTBHE 34illHTH TNPOHCXOJAUT IIPH 3aMbIKAHUK
KOHTaKTOB 0Goux mnpuGopo. Has ocobo or-
BETCTBEHHBIX 3aIMHUT IPHMEHSETCH BKJIOYEHHE
Tpex npubopoB, paGoTaOWIHX O CHCTEMEe €ABA
H3 Tpex». B sToM ciyuae 3aMbiKaHHe KOHTax-
TOB  JOGHX  ABYX IpHOODOB  TMPHBOXMT
K cpaGaThlBaHHIO 3alUHMTH. Takas cucTeMa
He TOJbKO mNpefoTBpamiaeT JoOxHOe cpaba-
TBIBAHHE, HO H  [O3BOJSET  HCKJIOUHTH
OTKasnl B pafoTe 3alHTBl [0 INPHYHHE BHI-
Xola u3 cTpos onHoro (aoforo) u3 npuio-
poB. Jas uCKAIOUEHHs cpabaThiBaHHS 3aUIUTH
OT CJyYaHHBIX, KPATKOBPEMEHHBIX OTKJIOHEHHH
napamMerpos feHcTBHe pALa 3alllMT NPOHCXO-
OAT C BBIAEPXKKOA BpeMeHH.

HefcTBHEe 3allUT CONMPOBOXKZAETCS CBETO-
BEIM H 3BYKOBHIM cHrHajsom Ha BIIIY. Kpome
TOTO, IIPH aBapHAHOM OTKJ/IOYEHHH 060OpyZOBa-
HHUSt B LENAX 3alIUTH NpPeAyCMaTpHBaeTcs BHI-
nagexve ¢aaxkoB GauHkepa. Ilpm neficTBum
HECKONbKHX 3allHT BBUIETEHHE MNEPBONDPHUHHH
OCTaHOBA arperarta JOCTHTaeTCs TEM, 4T0 MO-
cie BoinmafeHus duaxka OuanHKepa B UemH
3aIUTH, cpaboTaBiefl NMepBOi, WIYHTHPYIOTSH
OGMOTKH GJHHKEPOB, YCTRHOBJEHHBHIX B LEMIX
IPYTHX 3allMT.

ITepekmoueHnst B Hensx SallHT NPOH3BO-
IATCA ¢ MOMOWILI0 HHAMBHAYAJbHEIX HaKJIadOK
H KJI0YeH, Pa3MEHI&HHBIX Ha HaHe/siX 3alHTH.
C noMomplo 5THX 3/7€MEHTOB 3al(HTa MOMKET
OLITb OTKJIOYEHA /M TepeBefeHa Ha CHUHAM.

OTk/I0YeHHe B3aLIATH WJIH NepeKJIoueHve
€e Ha CHTHaJ MOXET GHITb NPOH3BENEHO TOMb-
KO ¢ paspeilleHHs IJIaBHOTO HHIKEHEpa CTaH-
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MHH HAK €erqQ 3aMeCcTHTeNs, 32 HCKJIOUCHHeM
ClyyaeB OYEBHIHOH HEHCHPABHOCTH 3allHTH,
YrpoXalollell BH3BATh JOXHOe cpabaThiBaHHe.
~JalATH, NPENATCTBYIOIAE NYCKY H HOPMaJb-
-HOMY OCTaHOBy 0/0Ka, NEOJIOKHpDYIOTCA CIle-
{IHANBHO YCTAaHOBJEHHBIMH KJIOUaMH.

JJasi aBapHAROTO OCTaHOBa OGOPYAOBaHHSA
‘Ha NOyJbTax OJOYHOTO IIMTA YCTAHOBJEHLI
KJII0YH H KHONKH, OcTaHoB 0GOPYNOBAaHHA BO3-
MOXEH TOJbKO NPH OJAHOBPEMEHHOM BO3JEACT-
BHH Ha COOTBETCTBYIOIUME KJIIOY W KHONKY.

B ra6u. 4-1 npuBogurca o6beM 3a-
muT 610ka 300 MBT Ha cBepXKpHTH-
YyecKHe MapaMeTphl Napa ¢ HX Xapak-
repuctukamu. IlpuBoasres. ToMbKO
BalUUTH, . JeACTBYIOIIHE CO CTOPOHHI
Typ6oreHepaTOpa

YkasaHHbe B Taba. 4-1 sauTh
coomBeTCcTBYIOT «QOBEMY H TeXHHYe-
CKHUM YCJOBHAM Ha BBHLIOJHEHHE aBTO-
MAaTHYeCKHX 3allUT 3HepreTHYeCKOro
060opyRoBaHuS GJOYHBIX YCTAHOBOK
mouiHocthio 300 MBt». Onmako
B TIPaKTHKE 3KCILIyaTalUuH 3Hepro6Jo-
XOB TaKOTO THIA HaXOASAT JIpHMeHeHHe
M_Jpyrde BHABl 3aIUHT, KaK, HalpH-
Mep P
1) samuTa OT GecnapoBOrc pexXH-
Ma — JeficTBYeT Ha OTKJIOUeHHe Typ-
‘OUMHBI WJIH Ha CHTHAJ;

..2) samuTa OT  HENONYCTHMOrO
OTHOCHTEJIbHOI'O YAJHHEHHS pOTOpa —
HeACTBYeT' Ha OTKJIIOUeHHe TYpOUHBI
‘WA CHTHAJ;

3) 3amETa OT HEQONMYCTHMOH pas-
HOCTH TeMIIepaTyp MO BepxXy H HH3Y
THIUHApa — JefdCTByeT Ha OTKJAI0Ue-
HHe TYpOHHHI WU CHTHAJ;

4) samura OT TFHIPABJUYECKOTO
yAapa — IeicTsyeTr Ha OTKJIOYeHHe
“ryp6uubl HIH 06J10Ka;

5) sammura or BuOpauuH TYypOH-
#HBl — JefCTByeT Ha OCTaHOB TYpOHHBI
‘MJIM CHTHAJ;

6) samiuTa npu pe3koM c6poce Ha-
TPY3kH o 50% — meficTByeT Ha mepe-
Bof 610ka Ha 50%-Hyl0 Harpysky;

7) sapiuTa npH pe3KoM cbpoce Ha-
rpyskn no 30% — meficTByeT Ha nepe-
Box 6soka Ha 30%-Hyl0 Harpysky;

8) 3amuTa INpPH HOAPLIBE MpeAu-
XpaHHUTEJbHBIX KJIANaHOB Ha XOJOAHON
JIMHUH IpoMIeperpesa — JeHCTByeT Ha
mepeBox G6J0Ka Ha PACTOMOUHYIO Ha-
Tpy3Ky 6e3 oCTaHOBA TYpPOHHBI.
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IMToMuMo neficTBHS 3alUUT, TIPEHO-
XPaHAOIHNX H OTKJIIOYAIOU[HX OCHOB-
Hoe 060pyaoBaHHe, B CHCTeMe 3aUIHT
3Hepro6JoKa IpelyCMOTPEHBl 3alIHTH
JIOKaJbHOTO XxapakTepa. Mx HasHaue-
HHYe — 3alllUTHTb  OTAEJNbHblE  Y3Jbl
OCHOBHOTO OOOpYNOBaHHsd, a TaKXKe He
JOonmycTHTh  cpabaThiBaHHA  GoJsee
«CHJbHBIX» 3alIHUT, BbI3BIBAIOUIUX OT-
KJIO4YeHue TypOHHBI HAH Bcero 0/0Ka.
K rakum 3amuraM oTHoOCATCS:

1) 3amuta npu NOBBIIIEHHH [IAaB-
JieHusl cBexXero mapa go l-ro mpege-
Jla — BHI3BIBaeT BKJIlO4YeHHe DBPOY
(POV-1) u oTKpblTHEe 3aABHXKKH Ha
TMOABOAE KOHAEHCATa X Napoc6pOocHO-
My yCTpOHCTBY;

2) samuTa nNpH NOBBILIEHWH HAB-
JIEHHs CBeXero mapa 1o 2-ro mpefe-
Jla — BbI3BIBAeT MPUHYNHTEJNbHOE OT-
KDHITHE MMTYJIbCHBIX NPEXOXPAHUTENb-
HbIX KJaNaHOB Ha JHHHSX CBEXEro
napa;

3) 3amuTa TNPH MOBHIUEHUH TEM-
TlepaTypsl BTOPHYHO TIeperperoro napi
no l-ro nmpenpena — BBI3BIBAET Mmogayy
aBapHHHOr0 BIPBICKA BO BTOPHYHBIH
naponeperpeBaTte/b;

4) 3amurta 11pu MOHHKEHHH HaBJie-
HHS B CHUCTEMe CMasKH A0 l-ro mpege-
Jla — BbI3bIBAeT BKJIIOYEHHE pe3epBHO-
ro MacJoHacoca mnepeMeHHOro TOKa H
OJIHOBPEMEHHO ¢ HUM BKJIIOUEHMeE B pa-
6OTy NepBOrO aBapUHHOrO Maca0HACO-
€a MOCTOSIHHOTO TOKa, KOTOPHIH 3aTeM
OTKJIIOYaeTCd. ¢ BBHIAEPKKOH BpeMeHH
5 ¢ B clyyae BOCCTAaHOBJIEHHS JaBile-
Hus (B Typ6uHax JIM3). B typ6unax
XTr'3 aBTOMaTHYeCKOe OTKJIOUEHHE
MacJOHacOCOB IIOCTOSHHOTO TOKa He
npelycMaTpHBAETCH;

5) 3amuTa npu MOHHXKeHHH JaBJe-
HUSI B CHCTEMe CMasKdH X0 2-To mpe-
Jlejia — BbI3bIBAaeT BKJIOUEeHHEe BTOPOrO
aBapHUHOr0 MAacJOHACOCa IIOCTOSHHO-
ro TOKa, KOTOPBIl B JaJjbHeHllleM MO-
XKeT ObiTh OTKJIOYeH JHUIIL BPYUHYIO;

6) samuTa NpH NOHMXXEHHHU AaBJe-
Husi paGouel XKUAKOCTH B CHCTEMe pe-
ryaupoBaHus Typ6uHsl g0 1-ro mpege-
J1a — BHI3BIBAET BKJAIOYeHHE pe3epBHEIX
HACOCOB {IepeMEeHHOr0 H TIOCTOSIHHOIO
TOKa;
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7) samuTa TIpU NOBBIMIEHHH YPOB-
us B Jmobom u3 [IBJl mo l-ro mpene-
Jia — BbI3bIBAET 3aKPHITHE 3aJBUXKeK
Ha BXOJEe M BbIXOJe BOABLI H3 TPYIIIBI
IIBJl ¢ omHOBpeMeHHHIM OTKPHITHEM
3aaBHXKeK Ha OalimacHOR JWHHK H 3a-
KpHITHe 3agBHKEK Ha TOXBOJe mapa
K KaxIOMy IMOAOrpeBaTeNio;

8) 3amuTa nHpu TIOHHXKEHHH JaBlie-
HHS FPEIOILEro Mapa B IePBOM MO XOAY
soasl [1B]l — BuI3bIBaeT mepekJiode-

IF'arasa naras

HHe CJMBa ApeHaXa 3TOro Noxorpe-
BaTeNsi B IOCAeIHHH TO XOAYy BOJLH
IMHA;

9) samuTa INPH NOHHMKEHHH [aB-
JIEHHS napa, NOCTYHaoLlero B geaspa-

_TOPp, — BbI3bIBaET NIEPEKIIOIEHHE NTHTA-

HHS [ea3paTopa NapoM OT UCTOYHHKOB
6oJiee BEICOKOI'Q JaBJIEHHS.

ITpoBepka pa6oThl MECTHBIX 3AIIHT
IOJIKHA NMPOBOJHTLCS CHCTEMATHYECKH
10 YTBEPXKIEHHOMY rpadHuKy.

MACJISIHAS CHUMCTEMA TYPBUHBI U 3KCINUIYATALLUA

MACJIOXO351NCTBA

5-1. 3JIEMEHTbI MACJISHON CHCTEMBI
TYPBOATPETATA

Macnanasa cucrema sBJgeTCS 3Jje-
MEeHTOM Typ60OyCTaHOBKH, B OCHOBHOM
ONpeje/IsIOIUM ee HaJeXHYI H 6e3-
aBapuiiHylo pabory. 3HauuTeJbHOE
yuca0 aBapui ¢ Typ6oarperataMHu
(moxkapwe!, BHIIIaBJeHHe MONIIHIHY-
KOB, OTKa3 B pafoTe cuCTeM peryJa-
POBaHHA W 3alUUTHl) TPOUCXOLUT H3-
3a HeyNOBJIETBOPHUTENbHOA IKCIJIyaTa-
IHH ¥ KOHCTPYKTHBHOTO HecOBepHIEeH-
CTBa 3JIEMEHTOB MacJAOCHCTeMH. HimMeH-
HO IIO3TOMY BCS MacJoOCHCTeMa B Ile-
JIOM H ee OTHEJbHBIE 3JeMeHTH Herpe-
PBIBHO COBepIUEHCTBYIOTCS.

Macso B naporypOHHHOH yCTaHOB-
Ke yYacTByeT B CHCTEMe CMaskH H
B CHCTEMe peryJaupoBaHus Typboarpe-
rata. B momHbix arperarax GJ0YHOTO
THIA MacjJ0 K TOMYy Xe sdBJsderca H
CMasKol JJs MUTATEJIbHBIX HACOCOB, U
pabouell KHIKOCTHIO IJIS HX THAPO-
mydT. B rtypbHoreHeparopax ¢ BOJO-
POIHBIM OXJaXKIEHHeM Maclo TaKkKe
CHNYXKHAT IJIS yMJIOTHEHHS BOJXOPOMHOH
CHCTEMBEL.

Bce macnonpoBoas! Typ6oarperara.

MOXHO VCJIOBHO pa3fieJuTb Ha JiBe
rpynnel. K mepBofi rpynmne OTHOCATCA
MAaCJIONPOBOALI HH3KOTO  JaBJEHHSA.
3To B mepBYIO OYepeAb MaCJONPOBOAbE

CHCTEMH cMasky Typ6oarperara u no-
Iayd Macaa K THAPOMY(Te HHTATeNb-
Horo anexkTpoHacoca. K atoi rpymme
TaK¥e MOXKHO OTHeCTH MacJOINpPOBOJIB
CHCTeMBbl  YIJIOTHEHHsi TreHeparopa
C BONOPOAHBIM OxJyaxKjaeHueM. [lapie-
HHe Macja B CHCTeMe CMa3KH TypOo-
arperatos He mpeBbimaer 0,295 MIla
(3 xrc/cM?), a B cucTeMe YIUIOTHEHUS
redeparopa 0,392 MITa (4 xrc/cm?).
Ko BTOpOit rpynmne OTHOCATCH Mac-
JIOTIPOBOABl CHCTEMBbl peryJHpOBaHHs
H 3amuTel TypGoarperata. B atoit cu-
cTeMe MacJio sIBJAseTcs Cpeloi, mepe-
Jamollieil peryJHPYIOLHA HMIYJbC, a
Takke paboueil KHUAKOCTBIO I'HJDaBIH-
YeCKHX CepBOMOTOPOB. MakcumalsbHOe
IaBJeHne B 3To# cucreme (6e3 yuera
NOBLIIIEHHS JaBJeHHUsS NPH TUApOYyAa-
pax, BO3HHKAIOUIMX BO BPpeMs AMHaMHU-
YecKMX MpOLleCCOB)  onpenesercs
HAIoOpOM, CO3[laBaeMbIM IVIaBHBIM Mac-
JSHBIM HacocoM. DTC AaBJeHHe 3aBH-
CHT OT MOUIHOCTH, [1apaMeTPOB H KOH-
CTPYKTHBHBIX OcOGeHHOCTeH TypGO-
arperarta. ¥ TypGHH MaJiofi M cpeaHel
MONIHOCTH [aBJeHHe IVIaBHOTO Mac/io-
Hacoca cocTasaser peauunHy 0,49—
0,98 MIla (5—10 xrc/cm?). Ilo mepe
pocra MOLIHOCTH Typ6oarperata H Ha-
YaJbHOrO JaBJieHHs Iapa Tpebyercs
HOBHILATh AaBJeHHe CHJIOBOro Macia.
Ato HeobxoauMO JHAJs OrpaHHYEHHS
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pasMepoB cepBOMOTOPOB H NOBHIICHHS
OBLICTPOJGHCTBHS CHCTEMBl DETyJHPO-
BaHHUA.}

B macasnyio cucremy rtypGoarpe-
rata BXOAAT: a) <HCTEeMa CMaskH;
6) cucTeMa peryJHpOBaHHS H 3allH-
TH; B) IJIaBHbleé H BCHOMOTraTeJbHEIE
MacJOHaCOCH; T) Mac/AsiHbifi  6aKk;
1) cuCTeMa OXJaXKIEHHS MacJja;e) CH-
CTeMa YIJIOTHEHHS TeHeparopa ¢ Bo-
LOPOAHBIM OXJaXKAeHUEM; XK) 3JIeMeH-
Thl 3aLIUTHI, GJIOKHPOBKH U KOHTpOJH
MacJOCHCTEMBI.

a) CucreMa cmasku

[lpu ucnonbsoBaHuu B cHcTeMe pe-
TyJHPOBaHUA Macjaa CHCTeMa CMasKu
cHaGKaeTcss MAacJOM OT TJIaBHOTO Ha-
coca, TMpPEABAaPHTEJbHO  IPONYLIEH-
HBIM uepe3 pPeAyKLHOHHBI KJamnaw.
Perynupys HaTsAXeHWe TPYXKHHBI pe-
OYKIHOHHOTO KJalnaHa, MOXKHO MEHSITh
B IIHPOKHX Hrefefax AaBJeHHe Mac-
Na, HocTynampomero Ha cmasky. Ilpu
HOpManbHOH pabore TypOoarperata
3TO JaBJeHHe JOJIXKHO TOALEPKHBATh-
csl Ha ypOBHe, PeKOMEHJOBaHHOM 3a-
BOJOM-H3TOTOBHTEEM.

Cucrema cMa3ku uMeer o6ILyIO Ha-
TIOpHYI0 M CJAHBHyIO JuHHH. M3 Ha-
MOPHOH JIMHHH Mac/10 HHAHBHLYAJbHO
NOABOJAHUTCA K KaXKAOMY (IOJIIHIHUKY.
KosudectBo  Macia, TiomaBaeMoro
B JIONUIHIHHUK, ONpeLeJsieTcss TeMiepa-
TYPHBIM peXXHMOM paboThl TIOC/AeLHero
H peryJupyencss cHelHaJbHOH H03H-
pyloueli ma#6ofl, yCTAHOBJCHHON Ha
BXOJE.

B HexoTOpBIX KOHCTPYKHHSAX ymoOp-
HBIX MOJIIXITHHKOB LO3HPYIOIIHEe ah-
Obl CTaBAT B CAHBHBIX OKHAX BKJaMbl-
ma, 4ytoOsl O6ecHeYHTh B HeM H3GHI-
TOYHOE JaBJieHHEe CMa3KH H H36exaTb
TEM CaMbIM TIOABJEHHS BaKyyMHBIX
30H, CHHUXKAIOUIHX HeCyUIyI CHoco6-
HOCTh mojamunHuka. CanBHBIE JHHHH
BCeX MOALIMNHUKOB 06pasyior o6liylo
MarucTpadb, Mo KOTOPOil Macjo caMo-
TEKOM CJHBaeTcsi B TPS3HBIA OTCEXK
macno6aka. Takywo cxeMy cMasku
06LIYHO HMeT TypOoarperathl c wie-
CTepEeHYaTbIMH HMJH BHHTOBBIMH TJiaB-
HBIMH MacJoHacocaMu (puc. 5-1).

B cucremax ¢ riaBHBIMH Mac/JoHa-
cocaMH UeHTPOGEXHOrO THNA, ycTa-
HOBJIEHHbIMH Ha Bajy TypOuHBI, M0oxa-
4a Macja B NONWHIHAKHA NPOHU3BOAHT-
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'Puc. 5-1. Cxema MacaocHaGKeHHs TYPOGHHBI C [VIaBHBIM HAacocoM OOBheMHOro TRWA

I-—-i-.nansma Mac/AsHbA Hacoc; 2 — peAyYKTOPHas nepenada; 3 — MaclsaHbif Gak;
3 1 6 — macaoc6pachiBaolufi  K1anaH

5 — NpPYKHHHBIL ~ peRYKTOD;
WAk ‘KAaTaH - HHSKOTO: NABJEHHS,
o6paTHEIA KjallaH;
MAacsI0 K NOAIHKNHHKAM,
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8 — MaciIooXNadHTENDb;
11 —apapufiubift SNeKTpoMacAsiHbil Racoc;

4 — cucTeMa peryJIHpOBaHHA,;
BBICOKOTG  JaBJeHHA; 7 — MacaocGpachiBaio-
9 — ponoMoraresibHbift  TypGoMachasublifi  Hacoc; [0 —
12 — 3nexTpOABUraTeNb OCTORNHOIO TOKa; I8 —
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Pyuc. 5-2. Cxema MacaocHaGxeHHsI TYPOGHHH C HEHTPOGEKHBIM IVIaBHHIM HACOCOM.
1 — cHcTeMa DeryJHpOBaHMA; 2 — INaBRBIA MacasHeiff Hacoc; 3 — ABYXNMO3MUMOHHBIA KianaH-nepekalodaresb;

4 — MacnoOXJNaAHTEJNH; § — CIHBHOR KnamaH; 6 — pene

NaBJIeHHA Macqa; 7 — MacisiHblA G6aK; 8 — HHIKEeKTOD

CHCTEMbl CMa3KH; 9 — HMHIKEKTOp IVIABHOIO MAacC/AsHOrO Hacoca; /0 -— Hacoc CHCTeMbl CMasKH C SJIeKTPORBHTa-
TeJAeM MNOCTOSHHOrO ToKa; Il — Hacoc CHCTeMBl CMa3KM ¢ 3/IeKTPOABHraTejeM NePEeMEHHOro TOKa; 12 — {1ycKo-

BOfl MacasHuIf Hacoc.
i

€S C TIOMOMIbIO CMENHaJbHOIO HHXKEK-
Topa cMas3kKH (puc. 5-2). B stux xke
CHCTEMaX MacJOoCHaOXeHus MJs CO3-
Iauus U3GLITOUHOTO faBJ/ieHHs BO BCa-
chIBaoeM nartpy6Gke IJIaBHOTO Mac-
JOHACcOCa YCTAHABJIMBAIOT HHAKEKTOD
nognopa. O6a uHxkeKropa paboraior
OT JHHHUH CHWIOBOTO Macja [IJIaBHOTO
Hacoca. CHCTEMBI CMasKH, mop0GHBIE
npeacTaBlAeHHON Ha pHC. 5-2, mpHMe-
HAIOTCSL O/ TYpOHH MOIIHOCTbIO A0
200 MBr.

s coBpeMeHHBIX MOIIHBIX TYD-
"606JIOKOB OTEYeCTBEHHOTO IIPOH3BOJ-
¢TBa, y KOTOPBIX B CHCTEMAax peryJH-
pPOBaHMS HCNOJB3YIOTCH  Heropiouwe
XKHIKOCTH, CHCTEMbI CMAa3KH BBINOJIHSA-
ored  wHHIM - o6pasom  (puc.  5-3).
Y 3THX arperaToB MacJo B HNOALIHI-
HHUKH TI0JaeTCH ClleliHaJbHEIM LeHTPO-
GeXHBIM . HaCOCOM HHM3KOTO JaBJIeHHS.
DTOT HAcOC CHAT ¢ Baja TYpOHHH H
yCTaHOBJEH BO3Je Maciaobaka, KOTO-
PHIl B CBOIO Ouepenb B LeJIsiX TIOXKapo-
6e30MacHOCTH OTHECeH K HYJeBOH OT-
MeTKe MALIMHHOTO 3aJa, Ha JA0CTaTou-
HOe pacCTosiHHe OT TypOHHBI.

B nocnepHee BpeMsi B TIpaKTHKe
TypOOCTpOEHUsT HJIs1 peXuMa Bpaule-
HHA DPOTOPOB BaJOTIOBOPOTHBIM YCT-
poiictBom (BITY) naxoautr mpumene-
HHe MPHHUHMI PHAPOCTaTHYECKOH CMas3-
Ku ‘nopmunaukos. Kak ussecrHo, mac-
JAAHBIE KIHH MeXJy lefiKofl BaJja
NOALIHIHAKOM o6pasyercs NPH OKPYy K-
HO#l ckopoctH He MeHee 1 M/fc, uTO
COOTBETCTBYET 4acTOTe BpalleHHA PO-
Topa, paBHo# 40—50 o6/mMun. Ilpu
MEHbIIIHX 3HAYeHUAX YaCTOTH Bpalle-
Hus Iefika BaJja HMeeT Helocpel-
CTBEHHBI KOHTAKT ¢ 6aGOMTOBOH 3a-
JUBKOH BKJaAbllla, 4YTO TPHBOXZHUT
K HHTEHCHBHOMY H3HOCY NOAIIMTHHKA.
Jdas coslaHusi B NONIUMIHUKAX HC-
KYCCTBEHHOTO CMa304YHOTO CJI0f yCTa-
HaBJMBAIOTCHA CrelluasbHble BBICOKO-
HaTIOpPHBIE BCIOMOrare/bHble MacJoHa-
COCHI MaJIOH T POH3BOAHTENBHOCTH, CO3-
JalllHe JaBJjeHue Macjaa, paBHOeE
9,8—11,8 MIla (100—120 xrc/cm?).
[lpu nomave Macna Takoro AaBJeHHS
B NOJIUMIIHHKH TYypOMHH INOJ IICHKH
pOTOp JAaxe B HENOJBHXKHOM. CO-
CTOSIHHH <«BCILIBIBA€T», YTO NMO3BOJAET
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Puc. 5-3. Cxema Maciocnabxennst TypSunst K-300-240 JIM3.

1 — rnaBHbIRt GaK; 2 — HacoChl CMa3KH NEePEeMEHHOTrO TOKa; § — HacOChl CMAasKH TIOCTOAHHOrO0 ToOKa; 4 — Typ6H-

Ha TIHTATeJbHOTO HAcoCa; 5 — MHTaTeNBHBIA TypGOHACOC:

6§ — NUTaTEeJLHEIl 3MeKTpoHacoc; 7 — PeAyKTOp: & —

THAPOMY®dTa; 9 — 5/1eKTPOABMIaTeNb NHTATEJNbHOIO HACcOCa: 10 — ponusounbift Gak; I/ — skcraycrepni; 12 —
ancopGepnl; /3 — Kk uenrpudyre; 14 — BanoNOBOPOTHOE YCTPOACTBO; I5 — aBapHAHLIE eMKOCTH Macha; J6 —

Macaooxnagutenb I13H; 17 — ocHoBHElIE Machooxnaputenu; 18 — LIBIL

LHO 1yp6unni: 2/ — reHepaTtop; 22 — BO3GYANRTEND;

TypOGuHb; 19 — LICO TypGuun: 20—

23 - peryasTop mnojauMm Macia Ha ruapoMydTy; 24 — Ha

BCACBIBAHME MaCJOHACOCOB YMJIOTHeHMA reHeparTopa; 25 —B 6aK aBapHHHOrO CAHBa; 26 — B annapaTeyw; 27 —

OT HeHTpudyry.

NPHMEHATb U GHICTPOXOAHBIE BaJOIO-
BODOTHBIE YCTPOHCTBA M TIpeNOTBpA-
maTth H3HOC 6a66HUTOBOM 3a/MHBKY MO-
LINTHUKOB NpHU TuXOoXoAHBIX BITY. Ipu
JOCTHXKEHHH POTOPOM YacCTOThI Bpa-
LeHusi, IPH KOTOpofl co3maercs Mac-
JISTHBIH KJIMH, HaCOChl BBICOKOTO JaBJie-
HHS1 MOTYT OBITH OTKJ/IIOUEHEI,

6) CucreMa peryJHpOBaHAsS B 3aIIMTH

CucteMa peryiupoBaHHS M 3amIH-
TH 06pasyercs H3 Y3JI0B peryJaupoBa-
HHSA M 'COOTBETCTBYIOILINX MAacCJOIPOBO-
10B. DTH 37€MEHThl BeCbMa cleln(uy-
HBI IS Pas3/IHgHBIX TypGoarperaToB H
OTJIHYAIOTCA GOJNBLUINM Pa3sHOO6GpasHeM.

MacnonpoBogsl  3Tol  cHCTeMB
B OBOI0 O4Yepefb TIOAPa3AEIAIOTCS Ha
CHJOBHIE H HMTYJbCHEIE.

Macno B CHJIOBHX JHHHSX HMeeT
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llaBjieHHe, paBHOe [aBJEHHIO, Pas3BH-
BaeMOMYy TIJIaBHBIM  MAacJOHA4COCOM,.
IT10 JaBjeHHe NPaKTHUECKH IOCTOSH-
HO TIpM BCeX pexuMax paGoTsl TypGH-
Hbl, 32 HCKJIOUCHHEM TepPEXOMHBIX
IIpo1eccoB, BBI3BAHHBIX H3MEHeHHeM
Harpyskd, KOrfia 3a c4eT KpaTKOBpe-
MEHHOTO yBeJHYeHHs pacxona naBJe-
HHE CHJIOBOTO Mac/ja CHHXKAeTcs.

HaBnenue Macla B HMIYJbCHBIX
JUHHAX CHCTEMBlL PEryJupPOBaHHA Ile-
PEMEHHO H 3aBHCHT OT HarpysKd H pe-
XKHMa paboThl napoBoi TypO6uHHL. DTO
HaBJeHHe MOXET MEeHSITbCS KaK aBTo-
MaTHYeCKH 3a CcuyeT PabOTH CHCTEMB
PETyJHPOBAHHUS, TaK H C IOMOIILbIO
OPraHOB pY4YHOI'O ympaBJjeHus. Bee
Oprasbl PYYHOTO YIPaBJEHHS HMEIOT
IEKTPHUYECKHA NHCTAHIHOHHBIA IIpH-
BOJ Ha IJaBHBIH H GJOYHBIH IIUTH
yIpaBJIeHHS,
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Puc. 5-4. Macasubiit 6ax Typ6uas TM3.

1 — MacJ0OXJAANTENDb; 2 — NepekAiodalolH KpaH wMXHull; 3 — o6parHbIf KnamaH; 4 — HepekJoYalOUWHR Kpam
BepXHUH; 5 — MeXaHH3M [eDEKMIOYeHHst MacJOoOXJaiuTenell; 6 - MHKeKTOpHas rpynna; 7 — Macloyka3aTelb
BTODOTO OTCEKa; 8 — MacJoyKasaTenb MNePBOro OTCeKa; 9 — CEeTKH OCHOBHOH OYMCTKM Macnia; 0 — HHXuufA 1O-

NYCTHMBIA ypoBeHb; /I — BeDXHHA NOMYCTHMbII YPOBEHb;
Gaka: 14— onopHas Ganka; 15 — cIyCKHOIt BEHTHJb.

IlaBieHHe B UMNYJAbCHBIX JIHHHAX
CHCTEMBbl 3aILUThI MPH Bcex pabouux
pexumax TypOuHbl nocrostuHo. Mame-
HeHHe 3TOTO JaBJeHHS TPOHCXOXHT
TOJILKO B CJydasix cpabaTbiBaHuA 3Jie-
MEHTOB 3aluThl Typ6oarperara. M atu
JMHHH MMEIOT OpraHbl Py4HOro yrpas-
JIEHHS IJIs OCTAHOBKH TYPOGHHBL

B coBpeMeHHBIX TypOHMHAaX INHPO-
KOe pacnpocTpaHeHHe TOJNYYHJH YCT-
poictBa AJasi omnpoOoBaHuMs OOHKOB
aBTOMaTa $e30MacHOCTH U NMepHoAHYe-
CKOTO paCxaxKHBaHUs HX B TIpollecce
3KCIIyaTaluH.

Maconposoabsl 3THX Y3J0B TaKXKe
OTHOCSITCSL K CHCTeMe 3aluThl Typ6o-
arperara.

TpeGoBaunus, npelbaBiseMble K CH-
cTeMaM peryJUpOBaHMs H 3allHTH,
a TakXe BONPOCH 3KCIJIyaTallud 3THX
CHCTEM BBIJeNEeHH B CIEHHAJbHYIO
riasy.

12 — ceTKM TIPeABADHUTENBHOM OYHCTKH; I3 — wovnyc

8) I'aaBHBle M BcloOMoOraTesbHbie Ma-
CJISIHbIE HACOCHI ‘

[saBHBle 1 BcHOMOraTeJabHble Ha-
COCHl CHCTEMBI PperyJHpOBaHUA . H
cMasku Typ6oarperata fBJAAIOTCA HaH-
6oJiee OTBETCTBEHHBIMH 3JeMeHTaMH
MAaCJOCHCTEMBI M TIO3TOMY TpeOyloT
0co60o TIATeNbHOTO KOHTPOJISA U Ha-
G0 IeHHS.

Paccmorpum  cHazama  CHCTEMBE
¢ TPHBOAOM FJIaBHOTO Mac/fHOro Ha-
coca oT Baja TypGuue. Takyio cucre-
My MacJocHaGKeHHs HMeOT H 6s04-
Hble  YCTaHOBKH  MOILIHOCTBIO  JIO
200 MBT sBKJIIOUMTEABHO. ¥ 3THX
arperaToB B KauecTBe IVIaBHOIO Mac-
JSTHOrO Hacoca MOTYT OBITH NPHMeHe-
HBl HAcOCH Kak OOBEMHOro, TaK H
uenrpobexnoro tuma. Kak nokasu-
BaeT ONBIT 3KCIJIyaTalyH ONPOMHOTO
Konuuecrsa Typ6un B CCCP u 3a py-
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6eXoM, Takol NPHBOJ TJaBHBIX Mac-
JAHBIX HacoCOB sBJsieTcs HauboJee
HaJeKHBIM, TaK KaK TO3BOJAET . He-
N0J1b30BATh 3aMaC KHHETHYECKOH 3Hep-
THH B POTOpax arperaToB AJAs CHa6-
HKeHHs TNOLIHIHAKOB MacJOM BO Bpe-
Msl BpaHIeHHS [I0 HHEPUHH.

MacnoHacocsl  06beMHOro  THTA
(urecTepenyaThie W BUHTOBblE) HMEIOT
PENYKTOp, CHUXAIOWHA YacTOTy Bpa-
meHns g0 700—1500 o06/mun. Heo6xo-
AHMOCTb YCTAHOBKH PELyKTOpPa 06BsIC-
HSIeTCS TeM, UTO 3TH HACOCH SABJSIIOTCS
THXOXOZHBIMH H He MOryt paboratb
C YacTOTOH BpalleHHs, PaBHOH pabo-
ueH 151 COBpeMeHHBIX Typ6un. Hausu-
yhe peayKTOpa yMeHbIIaeT HaJeX-
HOCThb NPHBOZA TIJIaBHOTO MacJOHACO-
€a, YCHOKHAEF IKCIIyaTalUHIO H
pemonr. CymiecTBeH u ZApyroi Heo-
CTaTOK TakKHX HacocoB. PabGouas xa-
PaKTepuCTHKA HAaCOCOB O6LEMHOTO TH-
Ila TakoBa, 4TO IoAaYa IKHIAKOCTH
y HHX He MeHsdeTcs NIPH H3MEHeHMH
BHEIUHETO COMPOTHBJAEHHSI H 3aBUCHT
TOJMBKO OT YacTOThl BpalleHus. Ilo-
n006Hast  XapaKTepPHCTHKa  IVIaBHBIX
MacCJAAHBIX HaCOCOB He MOXKeT oGec-
neyuBaTh HeOOXOAHMOro GhICTpOef-
CTBHA peryjaupoBanHuss Typ6un. Bo
BpeMsl AMHAMHYECKHX TIPOIEccOB He-
00X0lMMOe yBeJHWUEHHe TIOAa4y MacJa
B HCIOJHHUTE/NbHEIE OpraHbl peryJu-
POBaHHA BO3MOXHO TOJbKO 3a CUeT
COOTBETCTBYIOILET0 yMEHbIIEHHA I0-
lauy Macaa B NOAWHNHHKH. Bee aTo
W MOCTYXKWUIO TPHYHHOH HOBCEMECT-
HOTO OTKa3a OT MOAOGHBIX KOHCTPYKIMI
HacoCOB B COBpPeMeHHOM TypGocrpoe-
HHH. EXHHCTBEHHBIM NOJOXHTENbHBIM
Ka4ecTBOM HAacoCOB OGBEMHOro THIIA
ABJIFETCA TO, YTO OHH MOTYT II0ACACHI-
BaTh HE TOJbKO HECHKHMAEMYIO XKHI-
KOCTb (MAacJo), HO B CHOCOGHBI CO3-
JaBath paspeXeHHe BO BCachiBaoUlel
JHHHH U B TOM CJaydae, KOrga B Heil
HaxoAauTcsi BO3Ayx. Takum oGpasom,
Hacoc OGBEMHOrO THNA CIOCOGeH TpH
HH3KOH 4YaCTOTe BpaINeHHs] pPOTOpA
NoJcachiBaTh Macao H3 6aKa H He Tpe-
OyeT npenBapHTENbHOH 3aJHBKH BCa-
ChIBAIOLIEH JTHHHUH.

Caenyer ot™etuts, uto u KIIJ{ Ha-
COCOB 06'b€MHOTO THNA HECKOJbKO BHI-
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ure, 4eM y LEeHTPODeXKHBIX, OJHAKO BCE
5TH KayecTBa He TO3BOJAIOT 3THM Ha-
€ocaM yCHemlHO KOHKYPHPOBATb ¢ OH-
CTPOXOJHBIMM HAacOCAMH LEHTPoGex-
HOrO THTIA.

LlenTpoGexkHblil MacasHBI Hacoc
Ha Basy TYpOHHBI MOXKET GBITH BBINIOJ-
HeH ©0e3 TPYIIUXCS 3JIEMEeHTOB, YTO
pe3KO yBesIHUHBaeT HaJeXHOCTh pabo-
Thl Hacoca, a CJedOBAaTeNbHO, U CH-
CTeMbl MaciiocHabxenus. Kpome Toro,
NPOH3BOAHTENBHOCTb LEHTPOOEKHOTO
Hacoca 3aBHCHT OT COTIPOTHBJEHHA Ha
BBIXOJIe, YTO HCHONb3YETCS B CHCTEMAaxX
perynuposanus. Berynnedue B geii-
CTBHE DEryJIMPOBAHUS YMEHbIIdeT TH-
LpaB/IHYECKOE CONPOTHBJEHHE CHCTe-
Mbl, Gsarogapsi YyeMy aBTOMAaTHYECKH
Bo3pacTaer nogavya Hacoca. [Ipu stom
TIOCTYIJIEHHE MacJsa B CHCTEMY CMAa3KH
IpAaKTHYEeCKH He cHHUxKaercsa. Ha takom
NpHHLHKIE pelleH Bonpoc OBICTPOMEE-
CTBHSI THAPOAUHAMHYECKHX CHCTEM pe-
FyMHPOBaHUA NapoBeiX Typ6un [18].

OnHako y LeHTpPOGeRKHBIX HacOCOB,
PacHoJIOXKeHHBIX Ha Baly TypOuUHH,
AIBIEHHE  «CAMOBCACbIBAHHSI» OTCYT-
CTBYET, IIO3TOMY JIJISI CO3AaHHA H3OhI-
TOYHOrO [aBJeHHUS BO BcachlBamoulel
TpyGe yCTaHaBJIHBAEeTCH MacJsHbL
HHXKEKTOP NOANOpa, NUTAOLIHACH OT
HAnoOpHOH JIMHUY IVIAaBHOTO MAacCJSHOTO
Hacoca. M36niTouHOe naBieHue Macia,
CO3JaBaeMOe HHXKEKTOPOM, NpernsT-
CTBYeT TIPOHHKHOBEHHIO BO3yXa B Me-
CTax BbIXOXA BaJa Hacoca M3 KOpmyca
M TeM CaMbIM YCTpPaHsSeT OIacHOCTb
«CpbIBa» paboTHl Hacoca.

I'naBHble MacissHBlE HacoChl IeH-
TPOGEKHOrO THMA BHINOJHAIOTCH Kak
OIHOCTOPOHHErO, TAK U SBYCTOPOHHEIO
BCaCBIBAHHS.

Hacocel ogHOCTOpOHHErO BCachBa-
HHUST HauGoJlee MPOCTH B KOHCTPYKTHB-
HOM BLINOJIHEHHH. B sTom cayuae onu
BBEITIOJNHAIOT (DYHKUHH KaK CHJIOBOTO
Mac/IoHacoca, TaK M HMIYJABCHOTO
oprasa (ummeJaJepa). .

¥ MomHBIX TypGOarperaToB CHJIO-
BOH Mac/0HacOC W MMMNYJBbCHBIH Mac-
JOHACcOC (HMINensiep), Kak MNpaBHIO,
pasnesiensl. B KpymHBIX ycCTaHOBKax
Jaxe TpH HAJUYHH HHOT'O HMIYJ/bCHO-
FO opraHa IVIaBHBIH MAaCJSIHBIH Hacoc



BBITIOJINEH JIBYCTODOHHEro BcachiBa-
Hus. DTO JAenaeTcs A8 ypaBHOBELIH-
BaHHs OCeBHIX YCHJIMH MacjJoHacoca,
YTO OY€Hb BaXKHO TIPH TPHUMEHEHHHU
TIOABHKHOTO COeJUHEHHS Baja Hacoca
¢ BaJaoMm TypbuHbl. B cxemax ¢ rias-
HBIM MacJOHacoCOM Ha Bajy TypOHHBI
[NUTAHHE MacJoM CHCTEMbl CMa3KH
OCYLIeCTBJSAETCH OT IJIaBHOTO MacJo-
Hacoca uepe3 peRYKIUOHHBIA KJamaH
HJIA MHXKEKTOp CMa3KH.

Hapsany c rmaBHBIM HacOCOM B CH-
cTeMe  MacJoCHaGXeHHS  HMeloTcd
BCIIOMOTaTeJIbHBIE HACOCHl, KOTOpble
BKJIIOYAIOTCI B paboTy MpH NyCcKax H
OCTaHOBax arperatra, a TakXKe TIIpH
‘aBapu# TJIaBHOT'O MacJ/jioHacoca HJH
IpPYTHX - 3JeMEHTOB MacA0oCHaGXeHHd.
3TH BOHOMOrarte/bHble HAacOCHl CIpO-
eKTHpOBaHbl Ha pasHble AaBJEHHA H
IIPOU3BOAUTENBbHOCTH B 34BHCHMOCTH
OT TOTO, KaKyr (PyHKUHIO OHY BBINOJ-
HSIIOT.

IlyckoBoil MacKOHaCOC MMeeT Mak-
CHMAaJIbHYI0 IIPOH3BOAUTEJBHOCTD X
Hanop M3 BCeX BCHOMOraTeJbHbIX Mac-
JITHBIX HaCOCOB. B MOMEHTH TyCKOB,
KOTJa YaCToTa BpalileHusi poTopa Typ-
6HHEI, a CJeJOBaTeNbHO, H TJIaBHOTO
MacJoHacoca MaJja, OH JOJIXKeH 3aMme-
LIaTh IVIaBHEIA MacasHbli Hacoc. Pas-
BHBAeMBIH TYCKOBBIM MacJ0HACOCOM
Hanop "OOBLMHO 3HAYUTEJNLHO BHIIIE,
YyeM y IVIaBHOI'O MacJoHacoca, Tak KakK
3TOT-HacOC HOMOJb3yeTcsd AJAs THIAPO-
HCTBITAHUH CHCTEMBI TIOCJE MOHTaXa
HIM KAaTHTAJbHOTO PEeMOHTA.

B cTapblX KOHCTPYKUHAX Hapsidy
¢ 3JeXTPUYECKHM IIPUBOAOM MyCKOBbIE
HAcOChl MMeJHM U NapoBO# TNPHUBOL OT
ONHOLUCKOBOH TypOuHH. B 6oJsee co-
BpeMeHHBbIX TYpOOyCTaHOBKaX OT mapo-
BOrc NPHBOAA OTKAa3aJ/UCh, TOCKOJBKY
yBeJHYeHHe HAJeXHOCTH 3HEeprocH-
¢TeM # 3HeprocHaGxKeHus cobcmBeH-
HBIX HYXJ TO03BOJSIIOT O0OXOMHUThCS
5/MeKTPUYECKHM IMPHBOAOM INYCKOBBLIX
HAacOCOB.

Kpome myckKoBBIX HacOCOB, HMEIOT-
Cfl aBapHiiHble HaCOCH CMAa3KH C 9JeK-
TPHUECKHM TIPHBOIOM, TIDHYEM ONHH H3
HUX NHTaeTcs OT MIHH TpanchopmaTo-
pa co6GCTBEHHBIX HYXKJI, a JApyrof
HMeeT ABHraTeslb TOCTOSHHONO TOKA M

NUTaeTCI OT AKKyMyJAdaTOpHBIX GaTa-
peff, KOTOpble MOCTOAHHO HAXORATCS
10K 3apsAKOH. DTH HacoCh BKJIOUYA-
IOTCS aBTOMATHYECKH OT peJte JAaBJe-
HHUSI Macaa B CHCTeMe CMa3KH H mpel-
Ha3HaueHbl AJs1 Ge3aBapUHHOH OCTa-
HOBKH Typfoarperara B ciyuae pe3ko-
IO CHHXKEHHS JAaBJeHHS Macha, MocTy-
NaWIIEro Ha CMasKy. SJeKTpoHacoc,
paGoTaoIHil OT AKKYMYJASITOPHBIX Oa-
tapeft, no3poaser He3aBapHUHHO OCTa-
HOBHTb TypOHHY MpH TIOT€pe Hamps-
JKeHMs cOGCTBEHHBIX HyXI. EcTecrBeH-
HO, 4YTO 3TOT HacOC HOJXKeH HMeTb
MHHHMaJNbHYI0 MOIIHOCTb, €CHH YyYH-
THIBATE MAJyI0 €MKOCTh HMMEIOIIHXCH
Ha CTaHIUY aKKYMYJSTOPHBIX Gatapeit
HOCTOSIHHOTO TOKa.

B Typ6oarperaTax oTeuecTBEHHOTO
npoussogcTBa MomiHocTeio 300 MBT u
Bblille, KAK H3BeCTHO, IJIaBHBIA Mac/s-
HBIH HAacOC CHAT € BaJja TypOHHHL H 3a-
MeHeH CHCTEMOH HaCOCOB Pery/IupoBa-
HHSI M HacCOCOB CMa3KH € 3JIeKTpHUYe-
CKUM npuBoAOM. Takoe pellleHHe Tec-
HO CBS3aHO € PacCHOJIOXKEeHHeM Machs-
Horo 6aka Ha HyJeBOH OTMeTKe, BAAJIH
OT TOpSIYMX IOBEPXHOCTEeH TYpOHUHB H
naponpoBofoB. O mperMylecTBax Ta-
KO KOMHOHOBKH Gonee moApobHO Gy-
JeT H3J0XKeHO ‘B pasfese, NMOCBAILeH-
HOM Mac/asiHbIM 6akaMm. B nanHoM pas-
IeJe caefyetr OTMeTHThb, YTO TaKoe pe-
IIeHHe CcOKpallaeT NJUHY TypOoarpe-
rata, 4to B CBOIO OYepe]b yMeHblLIaeT
npoJsier TypOuHHOro Lexa. Kpome toro,
B cjlyiae pa3phiBOB Mac/ONPOBOLOB
CMa3K{ W MPH BO3HHKHOBEHHH IO 3TOH
NpHYHHe TOoXapa MOXHO OCTaHOBHTH
3JIeKTPHUECKUH Hacoc cMasKu ¥ OBICT-
pO TNpekpaTHTh TEM (CaMbIM TMOZaMy
Macja K MecTy mnoxapa. beszapapuit-
HBIH OCTaHOB TyYpOMHBL B 3TOM cCJly4dae
ocyillecTBJsieTcsl 3a CYeT aBapUAHBIX
eMKocTel Macia, pasMeleHHbIX
B KpBIIIKAX mommHIHUKOB, [1pn Haxu-
Y¥d TJABHOTO MacJ/siHOrO Hacoca,
YCTAHOBJEHHOTO Ha BaJay TypOuHH,
TpeKpaTHTb IOJauy Macjaa B CHCTEMY
TPy6OHPOBONOB CMa3KH HeBO3MOXKHO.

_HepeHoc BCeX MacCJdAHbIX HaCOCOB Ha

HyJIeBYI0 OTMeTKy 1o03soJser ofecre-
YHTb pPaboOTy KaKIOro Hacoca <IOX
3a71HBOM». DTO ycTpaHseT Heo6xonu-
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MOCTb B HHXXEKTOpE ToANopa AJAs LEeH-
TPOGEKHBIX HACOCOB H TIOJHOCTBIO HC-
KJlo4aeT BO3MOXKHOCTb CpPBIBA Hacoca
H3-32 OJCOCA BO3JyXa.

Jag 6onbirell HAJEXKHOCTH MAac/o-
cHabxeHus 6J10KOB OT MacClAHbIX 3JieK-
TPOHACOCOB Ha KaXJAOM arperarte
yCTaHaBAMBAeTCd IO YeThipe Hacoca:
IBa TJaBHBIX C JABHraTeJdMH mepe-
MEHHOTO TOKa ¥ ABa aBapHHHBIX C ABH-
raTeJsIMH MOCTOSIHHOro Toka. JIM3
aiaa typ6unsl K-300-240 B kauecrse
IVIABHBIX Mac/sHbIX HaCOCOB HCIIOJb-
3yeT BepTHKaJbpHbBie HACOCH THIA
12KM-15. IlpousBoauTeabHOCTb KaX-
moro rakoro Hacoca 450 m3/u, a Hanop
30 M Bom. cr. IlpuBomomM CayXHuT
aCHHXDPOHHBIN 3JIeKTPOABHraTe b
A-92-4B3 mownocrsio 160 xBr. XTI'3
ana Typ6un K-300-240 u K-500-240
HCNG/Ab3YeT TOPH3OHTAJbHBIE HaCOChl
runa 8HIAp ¢ TpOH3BOAUTETLHOCTHIO
mo 400 M3/u B pasBHBaeMbIM HANOPOM
42 M BOA. CT.

IlpuBogoM X 3THM HacocaM Cay-
KHUT aCHHXPOHHBIA 3JeKTPOABHraTeNb
A-101/6M mommoctbio 100 xBT1. B Ka-
yecTBe aBapuiiHbix HacocoB JIM3 uc-
nonb3yer Hacocs tumna 12KM-20 npo-
u3soaurenrHocroio 430 M3/4 u pasBu-
BaembiM HamopoM 18 m Boa. cr. Momt-
HOCTb 3JIEKTPOABHraTe/]sl NOCTOAHHOIO
toka tuna [1-82-B3 55 kBt. XTI'3
ISl AHAJOTHYHBIX TYpPGUH TPHMEHSET
apapuilHble MacJsHble Hacochl THNA
5HIp  npOH3BOZUTENBHOCTHIO  TIO
180 M3/u u pa3BHBaeMBIM HaloOpOM
31 M Box. cr. MomHoOCTE 3JIEKTPOINPH-
Bosia tuna ITH-205 34 kBrT.

Jas opHOBaALHBEIX TypGoarperaTton
K-800-240 JIM3 npuMmeHnsieT Te Xe
riaBHble MacAAHbIE HACOCH, YTO H A/
K-300-240, uo ycraHaBauBaeT HX 0O
TPH Ha GJIOK.

B pa6ore 0ZHOBPEMEHHO HAaXOMSAT-
ca nBa Hacoca. Takasa cxema IIpH
VCJOBHH, YTO 3JeKTpOABHUraTeNH pabo-
TAOMMUX HaCOCOB THTAIOTCA 3HEp-
ruefi OT PasHBIX HCTOYHHKOB, OoJsee
HaJexKHa.

B ciayuae OTKJIOUEHHS OJHOTO HU3
paboTaloMuX HacocoB Mojadya Macna
B NOAIUMIIHMKA He TpeKpaulaercs, a
TOJIbKO YMEHbIIAeTCs.
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B TakoM ciaydae mosyyaercs cxe-
Ma MacnocHalXeHHust € TOCTOSHHO
JIelCTBYIOINM pe3epBoM, riue Gesonac-
HOCTb arperarta He 3aBHCUT OT aBTO-
MAaTHKH. ’

[Ipu mapaanensHohi pabGore Ha
OJHY CHCTEMY ABYX OJHHAKOBBIX HeH-
TpobeXKHBIX HACOCOB CyMMapHas noja-
ya Macna Oyjaer onpeAensiTbCH CONPO-
THBJAEHHEM CETH, H OHa MeHbllle CyM-
MBl NOAAY TPH pasfenbHoll paborte
KAXJOr0o Hacoca Ha Ty XKe CHCTEMY.
B cayuae ocTaHOBKH OZHOTO H3 Haco-
COB CONPOTHBRJEHHE CeTH YMeHbIIUTCH,
OJlHOBPEMEHHO C 3THM YMEHBIIHTCH H
Hamop ocraBuuerocss B paGore Hacoca,
YTO BBI30OBET YBEJHUYEHHE ero IoJauH.
B 3aBucumocTtH or paboueit xapakre-
PUCTHKH HacoCa yBeaudyeHue nojaun
moxer goxoauth no 30% wHopmadn-
HOH.

Ecian yguTbiBaTh, 4TO NPOU3BOIH-
TeJLHOCTh OJHOI'0 MacJSHOro Hacoca
tuna 12KM-15 cocraBaser 60—70%
HOpManbHO# nOTpPef6HOCTH B Machae
6noka K-800-240, To mpm ocTaHOBKe
OIHOTO Hacoca yMeHblIeHHe nojavy
Mac/ia B MOAINMIHHKY HPOH30HLeT He
Goaee uem Ha 209%. 310 Bu30Ber
JUIllL [IOHHXEeHHe JAaBJeHus Macja
B CHCTeMe 10 YDOBHSI cpabaThlBaHHSA
pelie MycKa pe3epBHOTO Hacoca.

Tlogo6uas cxeMa Macjocuabxe-
Hus Gblla TpoBepeHa Ha GJIOKe MOII-
HocThio 300 MBr [49].

Oxnako Hapsfy ¢O BCeMM MNMOJIOXKH-
TEJNbHBIMH CBOWCTBAMH 3JIEKTPUYECKO-
ro NPHBOA2 MAacC/]fHbIX HACOCOB HMeer-
CA M Ledblii PAf HEAOCTATKOB TakKoi
KOMIIOHOBKH, 0 KOTOPBIX 06C/IYXKUBAI0-
IOIHH NepcoHasa HOJIXKeH HMeTb Hpel-
CTaBJIeHHE,

Tlpexae Bcero HafeXHOCTb MacJo-
cHaGxkenusi arperara 06e3ycJ0BHO IIO-
HHXKAETCA BBHAY HANHUYHA 3JeKTpUUE-
CKOI'0 NBHraTessl C €ro TYyCKOBBIMH H
3aU{UTHBIMH  ycTpoiictBamMH. [loTeps
CcOOCTBEHHBIX HYXJ, pPe3Kue naieHus
HaNpAXKEeHHs IPH KODOTKHX 3aMblKa-
HHUAX B CHCTEMe MOTYT BHI3BaThL Hapy-
[IeHHe HOPMAaJIbHOI'0 MacJoCHa0KeHus
Typb6oarperara.

HenocrarkoM sBjasieTcs 4 TO, 4TO
ans obecnedeHUs ObICTPOAEHCTBHS BO



BPeMSsi NEePEXOAHBIX NPOHeccoB Heo6X0-
AUMO yCTaHaBJHBATL HACOC PEryJaupo-
BAHHUA C 3aBBHILEHHOH MOIHOCTBIO
3NeKTPOJABHIraTeS. :

r) Macasnbiid 6ax

Macaaneit 6ak Ttypboreseparopa
BHITOJIHSAET Ueablii psaj ¢yHxnui. fs-
JS59Ch eMKOCTbIO, HeoOXOAWMOH Iid
obecrnieueHus1 HOpMaJbHOR pPabOTH CH-
CT€M peryJupoBaHUS U CMa3kH, OH
B TO e BpeMS CIYXKHT OTCTOHHHKOM,
rie NPOHCXOAMT OTHAeNEHHEe OT Macha
BOAH M INjaMa, a TakKXKe BHJeJeHHe
HaXOAALIErOCH B Macle BO3AyXa.

Pasmepsl MmacasiHoro 6aka 3aBu-
CAT OT THNa M MOIHOCTH TypGoarpe-
rara. ¥ MOmHBX Typ6HH eMKOCTb
mMacasHOro 6aka mocruraer 70 M3

OO6BIYHO €MKOCTb MAacAsiHOrG 6aka
CBSI3BIBAETCA C TPOU3BORAHTENbHOCTHIO
r1aBHOTQ MacjasHOoro Hacoca. Opuen-
THPOBOYHO €MKOCTb 0aKa MOXHO NpH-
HSITb paBHON 4—8 MHH TPOU3BONLH-
TeJbHOCTH TVIaBHOTO MacjsHOro Haco-
ca.
Emkocte MacasiHoro 6aka onpele-
JSIeT TAKMe KpPaTHOCTb LHPKYJANHH
Macaa B Macaocucreme. ITox kpatho-
CThI0 LUPKYJASHHH NOHHMAETCs OTHO-
HleHHe 06beMHOH NPOH3BOAUTENBHOCTH
r1aBHOT'O MAacCJSHOI'O Hacoca K eMKO-
CTH MacJasHoro 6axa.

B Oakax Typ6un OGojee paHHEro
BHINYCKa KPaTHOCTh HUDKYJSLHH He
npepniaer 6—8, uro obecneuuBaer
NOCTATOYHYIO NJHTENBHOCTb NpebhlBa-
HHA Macna B 06aKe [Jsl €r0 OTCTOA M
neaspauud. B HOBHIX MOUHBIX TYpbO-
arperatax ANsl YMeHbIIEHHS €MKOCTH
MacasiHoro 6aka MPUXOJAHTCA HATH Ha
yBeJIHUeHHe KPATHOCTH UHPKYJIANLHH
no 12—15. 3ro Tpebyer TIpHMeHEHHUS
0OCOOBIX YCTPOHCTB M MepOIpPHIATHH IO
YMEHbIIEHHI0 0OBOJHEHHS M aspauuu
Macsaa, O ueM TOZPOGHO H3JIOXEHO
B § 5-4.

Macnsubie 6aki CpaBHHTENBHO He-
"60NbHIOH eMKOCTH pasMellamTes NOA
MOJOM MAaWHUHHOrO 3ana BOJH3H Tie-
pennero ctyna Typ6unbn. Takoe pac-
nojoxeHne O6GaKOB XapakKTepHO AJSA

Typ6oarperaroB, HMEIOLHX IVIaBHBIH
MacCJAsiHBI!l HACOC Ha Baly TYpPOHHBHL

B macnsaubpix 6akax OOBIYHO pas-
MelllaeTcsl pasjnHyHOe O0OpyAoBaHHe
MAaCJOCHCTEM: HHMKEKTOpPH MOATIOpa
FJIaBHBIX MACJSHBIX HacoCOB, HHXKeK-
TOpHl CMAa3KH, NPEJOXPaHHUTENLHHE H
pPeNyKUUOHHBIE KJamnaHbl, 3JeMeHTbl
3aMUTHl MaCJOCHCTEMBI.

B psde KOHCTPYKUHH Ha KpHlIiKe
MacisaHOro 6aKka pacrnojaaralTes BCIo-
MOraTeJbHbBIE HacOCH BEPTHKAJLHORO
THIA ¥ 3KCTAyCTephl, yAaddiollhe Hu3
6aKa MacasiHble naphl.

Has Typ60o6J0KOB  MOLIHOCTHIO
300 MBrT ¥ Bhlle Y HAC H UACTHYHO 3a
py6exoM NpHHATA He3aBHCHMas CXe-
Ma IpHBOMA [JIaBHOTO MAac/asiHOTO Ha-
coca OT OCHOBHOro Basa. Ilpu atoMm
MachsHblit 6aK BBIHOCUTCS Ha HyJe-

2820

7 macna

g | &,
Puc. 5-5. Macnooxnagurens MBP-130-165.

I — Kpan-posnymnux; 2 — BePXHAN BOAAHAA KaMmepa;
3 — dnanen; 4— memGpana; 5 — xopnyce; 6 — Tpy6-
Hafg CHCTeMa; 7 — [RJIb32 TePMOMETPa; 8 — HUXHAA
BOonsiHast Kamepa; 9 — npokaaxkd; 10 — npoGka;
11, 12 —-npoknaaxu; A, B — naTpyGK¥ BXOEa H BEI-
xofa Macaa; B, I' — popsabie naTpyGKH,
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BYIO OTMETKY MalidHHOro 3aj1a H
yCTaHaBJUBaeTcs Ha HEKOTOPOM pac-
CTOSIHHH OT TypOHHBL

Tlpu TakoM pacuoJioXeHHH Macas-
Horo 6aka yMeHblLIaeTcsi noxapoonac-
HOCTb TypOoarperara, yJydIUalOTCH
YCJTOBHA 3KCIJIyaTallii H PeBH3HH Ga-
Ka, obJieruaercsl KOMIIOHOBKA pereHe-
paTHBHOH cxeMbl u TPyOONpOBOAOB,
¢yunaMenT TypOuHB pasrpyxaercs
OT Macchl HaMQJHEHHOro MacaoMm Ga-
Ka. Macasuplif 6ak HaxoZuTCA B Gojee
6J1arONPHATHLIX TEMIIEPATYPHBIX yCJI0-
BHSX.

HoBele TypGuHE ¥YpanabCcKoro Typ-
(GOMOTOpPHOrO 3aBOJA HMEIOT MacJjs-
Hble GaKH ¢ BCTPOEHHBIMH MAcJ00XJa-
autenamu. MacasHelit 6ak Takoro TH-
na n3obpaxkeH Ha puc. 5-4.

1 73

n) CHcTeMa oxJaXaeHus Macaa

CucreMa  OxJaXIeHWT  Macia
BKJIIOYaeT B cebs MacJ0OXJafuTen H
COOTBETCTBYIOIUE TPYOONPOBOAKI C He-
OGXOAHMOH KOHTPOJLHO-U3MEPUTENL-
Hoii anmnapatypoil. Uepes macnooxna-
JUTEeNH TPONyCcKaercs JHIWb Macao
HH3KOro HAaBJeHHA, HAyliee Ha CMas-
Ky Typ6oarperara. 3TO NO3BOJSET
CAenaTb MaclooxJafuTenb 6ojee po-
CTHIM 10 KOHCTPYKLHH, yBeJHUHBAET
HNJIOTHOCTh M HaJeXHOCTb paboThbl CH-
creMbl oxaaxneHus. lasiaenue macna
BCEraa ACJIKHO GbITh BBIIE AABJIEHUS
oxJlaxaaomed BoAbl, YTOOBI HCKJIO-
YHTb NPOHHKHOBEHHE BOAE B Macae
IIpH BO3HUKHOBEHHM TPElIHH B Tpy6-
KaXx MacJOOXJaJHTeNd WJIH NIPH Hapy-

4 B (g )

e paedfr
6~ 7

>3 ::?é?::

z

Puc. 5-6. Cxema macaocHa6xeHuA YOAOTHeHHMH Boxopoaa TypGoreneparopa TBB-320-2.

I — MacasEnil G6ax; 2 —HACOC C 3JIeKTPOABHraTeNeM TIOCTOAHHOIO TOKa;
5 — BHIXOA BOAB, 6 — BxOn BOAbLI; 7 — raapaBiHYecKHl 3aTBop; § —

TePEMEHHOTO TOK&; 4 — MacJOOXNaJHTeNb;

3 ~— HACOCH ¢ 3NEKTPOIBHTATEAAMH

PEryASITOD LABJACHMS YNJOTHAIOWETO Macia; 9 — Macio orT Bos6yanrens: 10 — cropoHa Boabyawreas: I/ —mox-

LIHNHEKK reHepaTopa (sa;xmm);
yKazaTeAbs YPOBHS . Macaa!
TMOAWKIAKK ~ TYDOHHEE!; 18 — CTOPOHA.: TYpGHHBL
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12 — perynsitop naBieHds NPHMAKHMHOTC Macna; 18 — pemndepauft Gak; 14—
15 — ynaoTHAOMHE OOMUHNAHKH; J6 — NONUWHNHHK reAeparopa (nepensuft); 7 —
19 — peHTpoGeXHbIY BEHTHIATOP;

20 — atMocdepHasn AUHHSA.



1IE€HNH IVIOTHOCTH Ba/JbIlOBOYHOTO COe-
AuHeHHs TPYGOK ¢ TpPyOHOH HOCKOIL.
[lonaganue B Macio BOAB B 6OJbIIHX
KOJHYECTBAX MOXKET Pe3Ko YXYIAHIHTb
VCJAOBHSI CMas3KH W IIPHBECTH K IIO-
BPEXJIEHHUIO IOAIIHITHHKOB.
Tlonamanue Macna B BOAY SBJS€T-
¢S MEHbLIMM 3JI0M, H OHO MOXKeT OHIThb
06HaAPYXEHO N0 YMEHbIUEHHIO YPOBHA
Macsa B Macao6ake. B atom cayuae
TIOBpeXKIeHHBIi MacJ00XJaxHTENb
N0AXKEH GBITb OTKJIOUYEH M BMECTO He-
TO BBelleH B 3KCIVIyaTallHI0 pe3eps-
Hbtil. KOHCTPYKLIHS THMOBOTO Macso-
OoXJiaguTens IpeACTaBieHa Ha puc. 5-5.

e) Cucrema ynJOTHEHHsi reHeparopa
¢ BOJOPORHBIM OXJAXKIEHHEM

B npakrTuke oTeyecTBEHHOIO 3Hep-
TOMAIIMHOCTPOEHHSI BOAOPOAHOE OX-
NaXAeHHe [eHEepPaToOpOB BlepBble Obl-
JO BHeApeHO Ha TypOoreHepaTopax
‘cepun TB momuoctbio 100 MBr, Bal-
NyCcKaeMBIX JIEHHHI'DAJCKHM 3aBOJOM
«DJIEKTPOCHIAS.

Bomopox B  KauecTBe areHTa,
oxJaxjaampmero oGMOTKH poTopa H
cTaropareHeparopa, UMeeT IeJbld psjg
HPEUMYIILECTB [0 CPABHEHHIO C BO3AY-
xoM. TemsoemMkKocTb BONOPOAA HOYTH
‘B 10 pa3s Gosbiie, yeM y BO3AyXa, a
yIieJbHbIH Be¢ BOLOPOAA 3HAUHTENbHO
_MeHblIle. ' .

IlepBoe o6cToATENLCTBO — Cylile-
CTBEHHO yJy4Iuaer oxsaxaeHue o6Mo-
TOK pOTOpa H Craropa TFeHepaTopa,
BTOpPO€ — yMeHbIIaeT Pacxol MOLIHO-
CTH Ha BEHTHJISHHIO 3JEKTPHUORKOTO
reHepaTopa. 3aMeHa BO3[yXa BOAOpPO-
JOM TI03BOJISIET TIPH BCEX NPOYHX Pas-
HHIX yc/a0BHSX Ha 156—209% yBeanunthb
MOULHOCTh reHepaTopa. TonbKO npuMe-
HeHHE HOBHIX MeTOHOB OXJaXIeHHs
(BOLOPORHOTO, BOXOPOAHO-POPCHPO-
BAHHOTO, BOJOPOAHO-BOASHOTO H YHCTO
BOASIHONO) ‘TO3BOJIMJIO CO34aTb K Ha-
CTOsIlIleMy BpEMEHH 3JIeKTPHYECKHE
remepatopbl MouHocTeio oT 200 no
1200 MBT 8 onHOM arperare.

Omuaxo npuMeHeHHe BOAOPOJA L
OXJlaXJCHHS TeHepaTopoB TMPHBENO
K 3HAUMTEJLHOMY YCJHOMHEHHIO Mac-
JocucTeMH ¥ ee 3Kcmiyatanuu. Cmech

B OmpefeNeHHBIX  COOTHOLIEHHSX
(3,3-81,5%) Bomopoma ¢ BO3LYXOM
ABJSETCST B3PHIBOONACHOH M TOXapo-
onacHoil. IloaTomMy TnpOHUKHOBeHHE
BO3RyXa B BOAODPOAHYIO CHCTEMY HJH
yTeyka BOXOpona B atMocdepy Helo-
nyctuMbl. KoHTaKT Bo3Ayxa ¢ BOAOPO-
IIOM BO3MOXEH TOJbKO B MeCTax BH-
X0fa BaJja reHepaTtopa M3 Kopmyca.

a5 repMernsanuu kopnyca reHe-
paTtopa TpUMeHsIeTCs MacasaHoe YIJIOT-
HeHue. Macno, nogasaeMoe ¢ olpeje-
JeHHbIM JaBJeHHeM B KOJbleBOH 3a-
30p Ha KOHIIAX BaJja reseparopa, Cly-
KUT Cpefioll, H30MHpYyOLledl BO3AYX OT
Bopopona. Ilpu stom Maciao Hachlla-
eTcsi BO3AyxoM u BojopopoMm. Hacel-
uleHHe Macja BOLOPOJAOM 0COB6EHHO
OMACHO, TIOCKOJIbKY BOLOPOJ MOXKeT
BBINEJNATBHCA H3 Macja M CKamauBaTb-
¢ B 3aCTOMHBIX OTcekax Macnobaka
H MacjlocucTeMbl. ITO MOXKET IpHBe-
CTH X B3pHIBaM, YTO yXKe HeOJHOKpar-
HO HMEJIO MeCTO B TIpaKTHKe 3KCIIya-
TaUUH CHCTEM BOROPOAHOTO OXJaxkJe-
nua. Haceinlenne mMacsia BO3AyXoM Me-
Hee OMAacHO, HO 3TO MNPHBOAUT K 3a-
IPS3HEHHI0 BOAOPOAA, UTO YyXyHALIaeT
€T0 CBOMCTBA KaK TelJIOHOCHUTEJ.

ITostoMy B cucteMe MacjocHaGxe-
HHMS YIUIOTHEHHH reHepaTopa OOBIYHO
npeAycMaTpUBaeTcs cHCTeMa /s OYH-
UleHnst Macja OT PaCTBOPEHHOTO B HEM
Bo3lyxa M Bojgopofa. OuucTka mpous-
BOAHTCS NMyTeM BaKyyMHOH 06paboTKu
Mmacaa. [lpuMeHeHHe OYHCTKH YJayd-
[IaeT KayecTBO Macia U INO3BOJSET
noijepxusatb B npefelax 98—99%
BLICOKYIO YHCTOTY BOAOPOAA B KOPMY-
ce reHepaTopa, OJHaKO 3HAYUTENBHO
ycaoxHser Bclo Macaocucremy. Ilo-
TOMY B MOCJHEIHHX MOZEJIX MOIUHBIX
Typ6oreHepaTopoB CTPeMsiTcs 32 CHeT
MOJepHH3alMH CAMHX  YIJOTHEHHH
YMEHbIIUTb HACHIleHHe Macaa rasa-
MH, B 0COGEHHOCTH BOAOPOAOM, H OT-
KaszaTbed, TaKuM 00pasoM, OT Macio-
ouncTku. Ilogo6Hast cxeMa TpeACTaB-
JeHa Ha puc. 5-6.

Macasinbie yIJIOTHEHHS 1O YCTPOHCTBY H
pacnpeieneHnio Macaa paszaensioTces Ha IBa
OCHOBHHIX THNa: KOJbieBbie (OceBbie) H TOP-
uepnle (paauasbibe). Ilepprie Haubosee mpo-

CThl B KOHCTPYKTHBHOM OTHOLIEHHH H PacCCHH-
TaHbl Ha HeGoJsbllOe JaBJeHHE BOLOPOAA.
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Puc. 5-7. CxeMa yn/ioTHeHHS BOAOPOZA KOJb-
LIeBOTO THIIA.

I — BXMambII YNJIOTHEHHS; 2 — KOPNYC YINOTHEHHS;
3, 4 — KoNblleBble MAaCTONOABOAAMIHE KaHaJbl, 5 —
BaJXl pPOTOpa; 6 — YNJIOTHHTENbHLIN TIOSICOK: 7 — KOJb-
neBas KaHaBKa.

PaccMOTpUM CXeMy KOJBLEBOIO YIUIOTHE-
HH#A, IPHBENEHHYIO Ha puc. 5-7.

Bxunagnim ynaotHeHua I MoxeT CBOGOR-
HO nepeMelaThcsi B PaJHAJbHOM HampaBJeHHH
B IpeljesiaXx 3asopa MeXAy BKJAAALIIEM H
wekkoll Basa. Macxo, mocrynaioniee qyepes
KoJblieBHle KaHagbl 8 W 4 YOJIOTHAET paju-

Lmaopona
Gadopoia

»\\‘\.\_\m“

Puc. 5-8. Cxema ymnoreenus BOAOPOZA TOD-
HEeBOro THIA.

1 — xopnyC YN/JIOTHeHHst; 2 — BRJAAALIND YIOJAOTHEHHSA,
Jd — ynyorHalOlHe Koxbla; 4 — Baj poropa; §—
COHpaJbHBIE IDYIKHHH,
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aJbHbli 3a30p M CMa3blBaeT OXHOBPEMEHHC
6a66HTOBYIO NOBEPXHOCTb BKIainma. Heo6xo-
LUMBIM yC/IOBHEM paGOThl MacC/ASAHEIX YIJAOTHe-
HUA SIBJSIETCA INIPeBHIUEHHE AaBJEHHS YIVIOT-
HSIOIEro Macja Ha ONpellesieHHYI0 BeNHUHHY
(0,049—0,078 MIla, unu 0,5—0,8 xrc/cm?) Hap
HaBsenueM Bojopoma. [lox neficrsueM stoR
Pa3HOCTH JAaBJEHHI MaciOo CJIHBaeTcs NO Ba-
Jy KaK B CTODOHY BO31yXa, TaK H B CTOPOHY
BOACpOAA.

ITpeuMymiecTBaMH YIMOTHEHHE KOJbIEBO-
TO THNA SBJAIOTCA KOHCTPYKTHBHAS NpPOCTOTA,
Gosbliasi  HAfEKHOCTb, HEUYBCTBHTEIbHOCTD
K KDaTKOBPEMEHHOMY H3MEHEHHIO MaBJIEHHA
Macaa., OLHAaKO YIVIOTHEHHs 3TOrO THIA yMe-
10T GOJBLIOK PAacXOA Macia B CTOPOHY BOJO-
pola, YTO NPHBOAHT K 3HAUHTENLHOMY HACHI-
LeHUI0 Macja BOXOPoAOM. Kpome Toro, stu
VIJIOTHEHHSI He MOryT paboTath NpPH 3HAYH-
TeNbHOM JaBJeHHH Bogopoda. I[IpuMenenue
VIUIOTHEHHH TAaKOTO THMNA, KAaK NPaBHIO, Tpe-
Oyer  yCTaHOBKH IS  Jerasallyd  Macia.

B 3toM oTHOweHun Gosee ymauHOf KOH-
CTPYKUHEA SBJAAIOTCA YIJIOTHEHMS TOPLEBOTO
THna (puc. 5-8). B sTux xoHcTpykumsx ynop-
HBIA BKJAafHIl 2 NPHKHMaercd NPYXHHAMH &
K BhicTyny 4 Bana. Macio, Kax H B IpeAbIny-
IeM chayuae, MORAETCS B CePeNHHY BK/AAIHI-
I3, OJHAKO yTeyka Macaa B CTOPOHY BOAO-
POJa COKPAaTHTCA 3a CYeT [JEHCTBHS LEHTpO-
GEeXHBIX CHJI B MACJASHON NJIGHKe, CTPEMAILHX-
Cfl HamnpaBHTb MOTOK Macjaa B OGPaTHYIO CTO-
pody. Baaronapst stoMy yTeuka Macaa B cro-
DOHY BOJOPOAA B TaKHX KOHCTPYKUMAX He
TpeBeiliaer 3—4 Jg B MHHYTY. B 3mHX Xe
KOHCTPYKUHAX MOXHO Ge3 CyIeCTBEHHOFo
YBeJIHYEHHs] YTEYKH Macia B CTOPOHY BOJO-
pofa yBeJHUHTb JaBJeHHe Macia B MaCJSHOM
KJIHHE ¥ NepeATH Ha NOBHUIEHHOE JaBJEHHE
BOJOpOAa, 4TO eme GoJee YBEIMYHBAET HH-
TEHCUBHOCTb OXJaXIEHHA OOGMOTOK reHepa-
TOpa.

Janbseiimum pasBHTHEM MacJAHBEIX
YIIOTHEHHA BOAOpPOJA B reHEPAaTOPAxX SABJSET-
€l ABYXTIOTOYHAsl KOHCTPYKUHs (puc. 5-9),
B KOTOPOH Mac/o, MOCTyIAIolee Ha YIJIOTHE-
HAE JeJUTCS Ha YNJOTHAIOWEE M MPHKHUMHOS

Puc. 5-9. CxeMa ynnoTHeHHs Boxopoma HBYX-
MMOTOYHOIr'O THIIA.

! — cTopoHa Bojopoaa; 2-—cCTOpOHa BO3AYXA: 3 —
HeATpanbHass 30Ha; 4 — ABYXIIOTOYHBIA YIJIOTHAIO-
WHA BKJaabIUl.
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Puec. 5-10. Cxema MacjocHaGxeHHs YIJIOTHE-
HHsSl BOJOPOAA ABYXMOTOUHOTO THMA.

1 — perynaTop AaBJEHMS Macjaa Ha poayumo# cro-
poHE YIJIOTHEHHUS; 2 — pacIIMPHTEJIbHbIH Gax;
3, [I1l—wMacnsiible HacCOChbl BO3NYUIHOR  CTOPOHKI
yOnoTHeHUs; 4 — YNJOTHHTENbHOE KOJbLO; 5 — ypas-
HUTEJBHBIE DEeryJaHPYIOUHUR Kianas,; 6 — MacasiHbiit
HacOC BOJNODOAHOH CTODOHBl' YNOTHEeHHs; 7 — KOp-
nye craTopa; 8 — TONJaBKOBLIA 3aTBOD; 9 — peryas-
TOp YpOBHS BO3AYIIHOH CTODOHBI VIJNOTHEHHS, 10 —
PEryjiATOD YDOBHA BOJOPOAHOH CTOPOHB  YOJOT-
HEHHS.

JlaBjaenne 3THX TOTOKOB Macja pas/HiHO H
TIOJLIePKHUBAETCSL HA TIOCTOSIHHOM yPOBHE cre-
nHanbHHIME peryasitopamu (puc. 5-10).

STH CUCTEMBHI cunTaloTcs GoJee coBeplieH-
HLIMH, - TOCKOJIbKY 3Jechb [laBJeHHe B Macad-
HOM KJHHE He 3aBHCHT OT YaCTOTHl BpalleHHd,
Kax B VILVIOTHEHWSX TOPLUEBOTO THMA, H MOMCT
NOANEpKUBATbCA HA JMI060M YPOBHE B 3aBH-
CHMOCTH OT jaBJeHus Bojopoaa. Ilpumepom
TAKOji CHCTEMbl MOXKET CJAYXHTb CXeMa macjs-
HOTO yNJIOTHEHHs TypOorexeparopa TBB-320-2.

IlpuMeHeHHe COBpeMeHHBIX CXeM MacJs-
HBIX YUJOTHeHHI BOKOpOJAa B reHepaTopax
yxkKe He TpeOyeT CIEUHANBHON MaCIOOUUCTKH,
OIHAaKO M 3TH CHCTEMBI OCTAIOTCH JOCTATOYHO
claoxueiMA. OHH BKaAIOYalOT B cebs COGCTBeH-
Hble MacJIsHble HacOChl, PEryJIATOPbl N aBJeHH I,
MMCIOT CBOIO 3AlHTY M aBTOMATHKY. OCHOBHOMH
3afiauefl nHocaelHeH sBJsSETCS TNOALEDPKAHHE
Ha 3aJaHHOM YpPOBHe [aBJIEHHs Macia.

B Tabn. 5-1 NpHUBOAATCS PEKOMEHIyeMble
BEJINYHHLI JABJEHHH YNJIOTHAIOWIEr0 W TpH-
JKHMaIOLIero Macjga B 3aBHCHMOCTH OT THIIA
reHepatopa M IaBJeHHs Bojgopoia [l1].

TlpuBenennble B Tabua. 5-1 paHuble xa-
paxTepHH KakK A/ HOBHIX TYPGOTeHEpaTopoB,
TaK H JJsg CTaphiX ¢ PEKOHCTPYHPOBAaHHOH CH-
CTeMOil YNIOTHeHUH BOAOpOAA.

K) BieMeHTH 3alMThl, GJOKUPOBKH H
KOHTPOJiSl MaC/JOCHCTEMbI

ITockosbky OT HOpMaJbHOHR paGoThl
MacJOCHCTEMEl B TIEpBYIO Ouepelb 3a-
BucHT ©HesomnacHocTe Typboarperara,
3Ta CHCTEMa HMeeT CBOIO aBTOMATH3a-
IIMIO H 3alLUTY.

K cpeactBamM  aBTOMaTH3aluH
IpexIe BCEro OTHOCHTCH BGJOKHPOBKA
MacJsHBIX HacocoB. BBuay TOTO, 4TO
daxe KpaTKOBPeMeHHBI TiepepHB B
cHabXKeHHH 'MacJoM CHCTeMbl CMAasKH
MOMXET BHI3BaTh BBHIIIABJEHHE TIOX-
IIUIHUKOB,  MAac/JOHaCOoChl  CMAa3Ku
c6J0KMPOBaHBI TaKUM 06pa3oM, 4TOOHI
BKJIIOUEHHE Pe3epPBHOTO HAcoca IPOus-
BOAMJIOCH aBTOMaTHYeckd. Kmmyuab-
COM /15 BKJIOUEHHS Hacoca SBJSETCH

Ta6 ruyats-1
Nasnenue, MIla (krc/cM?)

JloveTHMan

Tun Typ3oredeparopa HOMHHaJplg;(;e BOAO- JIAOTHAIOErO Maca npgg(ﬁn;:f:.xe- yTe:::/ac yr;w,a,
-25 0,098(1,0 0,137—0,147(1,4—1,5) 0,0785(0,8) 1,5
$EE-§O 0,098E1,0; 0,137—0,147(1,4—1,5) 0,0785(0,8) 1,5
TB2-30-2 0,098(1,0) 0,137—0,147(1,4—1.,5) 0,0785(0,8) 1,5
TB-50-2 0,098(1,0) 0,147(1,5) 0,147(1,5) 2,0
TB-60-2 0,196(2,0) 0,245 (2. 5) 0,157(1,6) 2,0
TB®-100-2 0,196(2,0) 0,245(2,5) — 2,5
TB2-100-2 0,098(1.0) 0,167(1,7) 0,108(1,1) 4,0
TB2-150-2 0,196(2,0) 0,255—0,265(2,6—2,7) 0,226(2,3) 5,0
TBB-165-2 0,294 (3,0) » 0,353 (3,6) — 4,0
TBB-200-2 0,294(3,0) 0,353 (3.6) — 4,0
TrB-200 0,294 (3,0) 0,373—0,383 (?:; 8—-3.,9) — 5,0
TIB-300 0,294 (3.0) 0,373—0,383(3:8—3,9) — 6,0
TBB-320-2 0,294 (3,0) 0,363(3,7) 0,098(1,0) 4,0
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IIaZieHHe NaBJeHUS Macja B CHCTEMe
cMasku. MMmyabcHelM oprasom B gaH-
HOM caydae fIBASIeTCS peJfe JaBJeHHA
(PITOC). :

3anaua 3alHTH CHCTEM <CMa3KH
Typ6oarperaToB ¢ MacJaocHabGXeHHeM
OT MAaC/AAHHIX HAacCOCOB € 3JIEKTPONPH-
BOJAOM CTOHUT 6oJiee oOCTpPO, ueM A
arperaTos ¢ TJIaBHBIM MAacJsHbBIM Ha-
COCOM, NPHBOAHMBIM HENOCPEACTBEH-
HO OT BaJsa TypOHUHBIL.

O06bsicHAETC TaKoe IIOJIOXKEHHE
MaJ/IOH MHePUHOHHOCTbIO POTOPOB Mac-
JISIHBIX HAaCOCOB C HE3aBUCHMBIM HpPH-
BojoM. Ilocne orknroueHus 3JeKTPO-
Hacoca TaJleHHe [aBJIEHHS Macja B
CHCTeMe OMasKH MpOUCcXoxuT 3a 1—
2 ¢. Ecnu yuectp, uTO pene, pearu-
pyiollee Ha CHUXeHHe JaBJeHHS,
HMeeT OmnpefleseHHOe BpeMs cpabarsi-
BaHusd, a BKJIIOYEHHBI B paboOTy pe-
3ePBHLIA HacoC K TOMY e JOJ/IKeH
3aTpPaTHTh HEKOTOPOE BpeMs AJA pas-
roHa poTopa, TO MOMKET TPOU30UTH
nepeGoli B MacaocHaGXKeHWH IOX-
LIMTHAKOB, KOTOPbIH TpHBeIeT K aBa-
pun. 1A TpeZoTBpaleHHS ITOrO
3aBOAAMH — H3TOTOBUTEJNSIMH  TYyp6O-
arperaToB  pas3paboTaHbl  CHCTEMBI
VCT@BOK, KOTOpPHIMH onpeneeHsl
YPOBHH CHIDKEHHSI JaBJIEHHS Macnaa
B CHCTeMax CMa3kH OTHENbHO AJs
BKJIIOUEHUS pE3ePBHBIX U aBapUHHBIX
Mac/AsIHBIX HacoCOB, a TaKXe H IJs
aBapUHHOTO OTKJIOUEHHS arperara.

Kpome Toro, HONONHHTENBHO X
pefle AaBjieHHS NDHMEHSIOTCS TOKO-
Bhle peJe, BKJAKOHamlIMe B paboTy pe-

Puc. 5-11. Cxema ycraHOBKM aBapufiHOR eMKoO-
CTH B KpHIIIKE NOJIINIHHKA.

I —mnonaua Macila B HOPMaNbHHX YCAOBHSX; 2 —
RO3Hpylomas TpyGka; 3-— aBapufiBas eMKOCTb, 4 —
fiepenns,
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3CPBHBIE MJIH aBaPHHHLIE MACJOHACOCH
IIPH HCYE3HOBEHHU TOKa B 0OMOTKax
JAEKTPOABHUTaTEeIeH paboTanoux Mac-
JIOHacocoB. B stoMm ciyyae pesepsubie
MacJOHacOChl BKJIOYAIOTCA paHblie,
uYeM _cpabaThiBaeT pese AaBJIeHHS.

Hns obecnevenust HamgexHO pa-
6OTHl  aBTOMAaTHYECKHX YCTPOHACTB
BKJIIOUEHHsI MacCJOHACOCOB OHU HOJK-
HBl CHCTEMAaTHYeCKH ONpoGOBaTbCS.
Cornacso TITD Takoe ompoSosaime
NOJIXKHO NPOHUIBOAHMTLCH 2 pa3a B Me-
cAll Ha paGortawoulell TypOuHe U Te-
pel KaxXIbIM NYyCKOM H OCTaHOBOM
typ6oarperara.

OmHako u 3TH Meponpuatus He
MOTYT CYHTATbCA AOCTATOUHBIMH AJS
33IUHUTHl MOAMHUIHHKOB OT BHITIIABJIE-
HUSlL TIDH aBapHAHBIX OTKJIOYEHHAX
MAacJOHaCOCOB CHCTeMbI CMasKy, I0-
CKOJIbKY 3TH YyCTPOHCTBA B HOPMaJb-
HBIX YCJOBHAX 3KCHAyaTallHd Haxo-
AATCA ‘B HENOJABHIKHOM  COCTOSIHHH.
Otkas B ux paGore MOXHO OGHapy-
XHTb TOJILKO B MOMEHT HX BCTYyIIe-
HUA B paboTy, T. €. B aBapUHHBIX pe-
XKHMAaxX MJIH TPH CHENHAJbHBIX MpO-
Bepkax. CucremaTtHyeckoe onpo6oBa-
HHE CHCTEM 3alllUT XOTs H yMeHblIa-
eT BEPOATHOCTh OTKa3a B8 paboTe, HO
MOJIHOCTBIO UCKJIOUHTEL ero He MOMKET,
nosToMy  Ge3aBapuiiHblii  OCT4HOB
KPYITHOH TypOHuHbBI TIpH OTKa3e B pabo-
T€ MacJOHACOCOB sBJsfeTcd mnpob.e-
MOH NepBOCTENEeHHON BAXHOCTH.

Y coBpeMeHHBIX KPYNHBIX TypG6o-
arperaroB 3Ta mpo6jeMa pellaercs
NpUMeHEHHEM NOMOJHUTEJbHbIX Mac-
JISTHBIX €MKOCTeH, U3 KOTOPBIX MacJo
CaMOTEKOM TMOJaeTcsi B MNOAUIMITHHKH
HpH BHIXOAE H3 CTPOSI HACOCOB. DTH eM-
KOCTH JOJIXKHBI OBITb PaCIOJOXeHH
BbIlIE OCH Typ6oarperata u uMeTh J0-
CTaTOYHOE KOJIHYeCTBO 'Macjia MAaf
cHabXeHHA TIONIINTIHUKOB Ha BCe Bpe-
Msi Bbifera poTopa MawuHb. Yame
BCEro 3TH €MKOCTH pacroJsaraircs B
KphllKax moxmunuukos. Ha puc. 5-11
IPUBOJAHUTCA cXeMa TaKOro IOJLIHNHH-
ka. Koandectso macaa, mocrymaiouie-
ro B TONIIHIHHKA IIPH OCTaHOBe,
HOJIXKHO MEHATbCS C H3MEHEHHeM ua-
CTOTHI ‘BPalleHHs, YMEHbLIAACh K KOH-
uy BbiGera. CHuXKeHHe yDOBHSI B eM-



KOCTH YMEHbINAET PacxXoj Macnaa, 4To
IIpUMEPHO COOTBETCTBYET HU3MEHEHHIO
ypcia O6OpOTOB, - OAHAKO MHOJHOIO
COOTBETCTBUS Pacxoia U MOTpPebHOCTH
MacJa He HabJiogaercs.

Hnst yerpaHeHus 3TOro HejocraTka
BTH [49] mpeanoxeH mpocToil cro-
co6 peryaupoBaHUs  BBITEKAIOIIEro
macaa. Macno u3 pesepBHOro o6beMma
mofaercs B NONIIWNHHUK Yepe3 TPy-
6y 2, UMeIOLYI0 CBepJIeHHS MO BHICOTE
(puc. 5-11). B mepsBIfi MOMeHT Bpe-
MeHH, KOrja HayuHaeTcsl CJIHB MacJa
H3 aBapuUiHON eMKOCTH, Macjo II0-
naercs yepe3 Bce orBepctud. ITo Mepe

MOHHKEHHUST YPOBHSI B €MKOCTH 3 KO-.

JUYECTBO OTBEPCTHH, Yepe3 KOTOpoe
BBITEKaeT 'MacJ/o, yMeHbINaeTcd U TPHU
OIHOBPEMEHHOM <CHHXEHHH Hanopa
pacxon Macaa cokpamaerca. [lpu
3TOM 3a CUeT M3MeHeHHsd AuaMerpa H
pACHOJIOXKEHUST OTBEpPCTHH  MOXeT
6BITb BBITIOJHEH Ja1060H 3aKOH ONO-
POKHEHHS eMKOCTH.

[Ipo6HBie OCTAHOBBI TYPOHHBI NPH
BBIK/IIOYEHHBIX HACOCaX CMasKH IOKa-
3aJd JOCTOTOUHYIO HAXEKHOCTb 3TOH
CHCTEMHI.

Ha puc. 5-12 [17] mnpusenensl
pesyJbTaThl OINBITa OCTAaHOBA ONHOM
u3 TypOUH TIpPH TIoAaue Macja B TIOX-
IIMMHAKY TOJNBKO U3 pe3epPBHHIX eM-
kocreii. B mpouecce ocranoBa TypOu-
HBl TpH fojade Macsaa TONAbKO U3
aBapuilHBIX eMKOCTeH  3aMepsiyInCh
TeMrepatypbl 0a60HTOBOH  3aJIHBKH
BKJAaAbIUIEH TONIIMTIHUKOB, H3MEHe-
HHe KOJHYecTBa Macja B aBapHHHBIX
eMKOCTSIX, BaKyyM B KOHAeHcaTope H
yacTOTa BpAallleHHs pOTOpa TypOHHbL.
Kax Buano wu3. rpacuka, HeKOTOpoe
TOBLIIEHHEe TeMIepaTypel 06ab6urta
BKJIaJAbIIedl KPaTKOBPEMEHHO U He
NpeBOCXOAUT JOMYCTHMBIX BeJHYHH.
B oTHenbHBIX Cyyasix aBapHHHbIE eM-
KOCTH pasMellleHbl He B KpbILIKax
NOJIIUNHAKOB, a B CIEIHaNbHBIX Mac-
JAstHBIX Gaukax, pAacHOJNIOKEeHHbIX Ha
BeixJonHEX natpy6kax LHI Typ-
GUHBl. DTO TIO3BOJSIET HMeTb OGauku
6oJbliefi €MKOCTH, HO NPHBOAHT K
MOSIBJICHHIO OTIOJHUTENIbHBIX Macjo-
NPOBOJOB, YTO YCJOXKHSET KOHCTPYK-
LU0 U ee MOHTaxX. ’
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Puc. 5-12. Pesyabrarsl ONBITa OCTAaHOBA TYp-
GHHBI NIpH T0JaYe Macaa B NOJAWANHHKH TOJb-
KO M3 pe3epBHbIX eMKocTed.

tyy — TEMIIEPATYPa KOMOAKH YHOPHOTO NMOALIMNHHKA;
ti, fs, ts, t, ts— TemnepaTypa OaG6uTa ONOPHBIX
OOIIMIHMKOB TYPOHHBI; £ — YaCTOTR BpPaileHus po-
Topa.

Kax mNOKa3blB4E€T OUbLIT 3IKCIIyd-
tTamuy  GJouHBIX  Typ6oarperartos
K-300-240, npuMeHeHHe pe3epBHLIX
eMKOCTell Macjia IO03BOJfeT pelartsb
ele OfIHy BaXHyW 3ajgayy mno obec-
MeyeHHIO HaOeXHOH 3JKCIIyaTalHH
'3THX arperaToB, HMEIOIHX MacCJfHbIe
HAcOCH C 3JEeKTpomnpHBojoM. Peseps-
Hble Gauku o6ecneyuBalor 6Gesorac-
HOCTb HOMIIMITHHKOB K B MOMEHT &B-
TOMAaTHUECKOTO TepeKNIOYeHHs Haco-
COR CMa3KH, Aaxe B TOM cJayuae,
ec/ld TepeKJIIOYeHHe CONpOBOXKaercs
rJay60KuM IPOBAJIOM [aBJEHHS Mac/aa
B CHCTEMe CMasKH.

BecbMa OTBETCTBEHHBIM  Y3J/I0M
MACJASHON CHCTEMBI fBJSIOTCA MAC/f-
Hbie YIVIOTHEHHs BOJOPOIHOTO OXJIaX-
neHus remepartopa. Coraacwo [ITD
Typ6HHA OOJXKHA OBITH OCTAHOBJIEHA
NpH TIOHMXKEHHH Tepenana HaBjeHuil
«BOJOPOL—MAc/IO» HHXKe Npefe]bHOH
BEeJHUHHBL. DTO TOHHMXKEHHe MOXKeT
6HITh BBHI3BAHO HEUCIPABHOCTHIO pe-
rynsTopa Tnepenajga NaBIeHHH «BO-
JOpOI — MacjIo», a TaKkKe OTKIKde-
HHeM HJH BBIXOAOM M3 CTPOfl MacJo-
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Hacoca cHcreMbl ynioTHenug reHepa-
Topa. B Takom Cllyq4ae BKJIOYaeTes
Pe3epBHbIT Macaonacoc u IedcTeyer
4BapHUHASI CHTHANH3ALUS.

Has Typ60FeHepaTOpOB MOIIHO-
¢tb10 300 MBT u Boime c LeabI0 Mo-
- BHIIUEHHS HaNeXKHOCTH MacnaocHabxe-
HHUSL yIJIOTHeHHi} reHepartopa pomoJ-
HUTEJIbHO NIPUMEHEHBI MAacJIsiHbIe
Oaku, KOTOpbIE  yCTaHOBJEHH 1O
KDAHOBBIMH IIyTAMu Ha BhicoTe 10 M
OT OCH MAaUIMWHbI. DTUM obecrneynpaer-
€ HEOOXONUMHII Nepemam maBienus
«MAacJIO — BOJIOPOA», TAK KaK K BEpPX-
HEH TOYKe KaXXKaoro 6aka NoABeIeHa
JINHiS BOAOPOAA M3 CHCTEMBI OXJIAMK-
A€HHs reHepatopa. 3anac Mmacaa B
6ake paccunTan Ha CHaGxXeHHe ymIoT-
HEHHH B TeueHue BpeMeHH Buifera
poTopa.

B KkauecTBe 3amuTHBIX OpraHoB
MacCJOCHCTEME C/A€AYeT TakXe Ha-
SBaTb INPeNOXpaHUTeNbHble KJIamaHHI,
SallHIAloMHKe MacIONPOBOAL OT pes-
KOro MOBHIIIIEHHS] MaBJEHHA. DTO 0CO-
GEeHHO KacaeTcss MacJOCHCTEM C rJjas-
HBIMM HacocaMH 06beMHOro THIa,
KOTOpHlE IPH OTCYTCTBHH CJAHBa MO-
TYT €O3MaTb JNaBJeHHE NPaKTHUYECKH
HEeOrpaHHYEeHHOH BeJHYHMHBI H pasop-
BaTb HAaIlOPHBIE MaC/IONPOBOXHI.

Kontpoar 3a YpPOBHEM Macjaa B
MacJasHOM O6ake OCYIIECTBJASAETCS C
TIOMOIIbIO  HOIIABKOBOTO yKa3aTess
yposua. [ocrennuit ycranasausaercs
B Mac/n103a6opHOfl KaMepe H HMeer
3BYKOBYIO H CBETOBYIO CHIHaJU3ALHIO.
OTa CHTHAJIM3alUsl BKJIIOUAETCS npu
IIOHNXXEHUY YDOBHSI Mac/ja 10 MHHH-
MaJbHOH OTMETKH.

¥ rypGoreunepatopos ¢ BOLOPO/-
HBIM OXJIaXX[IeHHeM TreHepaTopa 0cCo-
Goe BHHMaHMe Ciaelyer o6pamarh Ha
BO3MOXHOCTb TNPOHHKHOBEHHS BOJO-
bPoaa B mMmaciasHelii 6ak. Bogopon,
CKalJIMBasiCb B BepXHedl wacTH 6aka,
MOXET  C03JaTb B3PHIBOONACHYIO
cMecb. B 3toM csyuae gocratouno
HCKDPBI, 4YTOGBl TNPOH3OLIEN B3PHIB.
Hckpy Moxer BHI3BaTh 3aMBIKaHHe
SJIEKTPUYECKHX KOHTAKTOB MAac/JOyKa-
3aresibHOro ycrpoicrsa. Jas npenort-
BpalleHus NOAOOGHLIX sBJIEHUl Heo6-
XOQMMO TIIATENbHO BEHTHJHPOBATh
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Macio6ak ¢ NOMOWBIO 9KCraycrepa,
KpoMe TOro, HeoGXOAHMMO BCE CHTHa-
JH3HPYIOIIIHE YCTPOHCTBA BHINOJHUTD
6e3 KOHTaKTOB.

B coBpeMeHHBIX 6.104HBIX yCTaHOB-
Kax Bce NpPHOGOPHI KOHTPOJsSI 3a pa-
60TOH  MacJocHCTEMBI M CHCTeMa
YOpaBJeHHsT  yCTAHaBJHBAIOTCS Ha
GJIOYHOM HIMTE YIpaBJeHHsS, C KOTO-
poro H OCYIIEeCTBJsieTCS BCe OIepa-
THBHOE ylnpaBJieHHe paGoTo#l Macio-
CHCTEMHI.

5-2. OKCIIWIYATAHHA TYPBHHHBIX
MACEJ

a) Mapxuposka u oGaactH npHmeHe-
HHA

Typ6unnoe wmacao oTHocHuTCs K
BBICOKOKAYeCTBEHHBIM JIHCTHIMISTHEIM
MacnaM, IOoJyyYaeMBIM B Hpolecce
neperoikH HedTH. B cHcTeMe cmasku
H DeryJHpOBaHHA NPHMEHSIOTCA Typ-
Ounnbie macia (FTOCT 32-53) cre-
AYIOLHKX Mapok: TypOuHHOe 221 (Typ-
6untoe ¢ npucagkoit BTU-1), Typ6un-
Hoe 22 (typ6unuoe JI), Typ6unnoe 30
(typ6unnoe YT), Typ6unuoe 46 (ryp-
6unnoe T) u Typ6bunHoe 57 (Typ6o-
penykTopHoe). Macsna nepBEIX yerTh-
pex MapoK ABJISIOTCH MHCTHIAJATHBI-
MH NPONYKTaMH, a MOCJIeIHee INOoay-
4aloT CMemleHHeM TYpPOGHHHOTO MacJa
¢ aBHALHOHHHIM,

[TomuMo = Macesa, BbIMycKaeMbIX
cormacio  I'OCT 32-53, wmmupoxkoe
pacnpocrpaHeHne NOJY4alOT TYpPOUH-
HBle MacJsa, BBINyCKaeMmble 1o Mex-
pecnyGJIHKAHCKHM TEXHHUECKHM YCJIO-
BusiMm (MPTY). 3to mpexne Bcero
CEepPHUCTBIE MacjJa C pasJHYHbIMH
NpHCAaAKaMH, a TaKXe Macja MaJjo-
CepHHCTHIX HedpTel dDepranckoro 3a-
BoJA.

B Hacrosimee BpeMs mpuMeHsercs
nuppoBass MapKHPOBKA Maces: LH(-
Pa, xapakTepH3ymolllas COPT Macia,
MpeacTaBJseT Co00H KHHEMATHUECKYIO
BSI3KOCTb NAHHOTO MacJja IpPH TeMmIe-
patype 50°C, BBIpaXKeHHYI0 B CaHTH-
crokcax. Mumekc «m» osmagaer, uro
Macjo 3KCHAYATHPYETCH € AHTHOKHC-
JIMTEJbHOH NPHCALKOH.



CrouMoCcTb  Macja  HaXOJAHTCA
B IPSAMOH 3aBHCHMOCTH OT €r0 MapKy,
M ueM BhIIIEe BS3KOCTb Macja, TeM OHO
gemesge. Kaxpablil copr macaa A0J-
JKeH TPUMEHATbCS CTPOro No €ro Ha-
3HAYEHHIO, M 3aMeHa OJHOro JAPYTruM
He JlomycKaercsi. 1o oCOOEHHO Kaca-
eTcsl OCHOBHOI'O 3HepreTHuecKoro 06o-
PYNOBaHHsS 3/IEKTPOCTAHIHH.

O6aacty TNpPUMEHeHHs PAasJHYHBIX
Macel ONpeNesieHH CJelylomuM o6-
pasoM.

Typ6unHoe Macso 22 u 221 npume-
HseTcsa IJA MONIIMIHUKOB H CHCTEMBI
peryJHpoBaHus TypGorenepaTopoB
MaJol, cpenHei 1 60/bIIOA MOIHOCTH
C WacTOTOH  BpallleHH# poropa
3000 o6/mun. TypGunnoe Macio 22
IpUMEHSIETCS TaKXKe JJifl NOAUIHIHH-
KOB CKOJIbXKEHHUSI ILeHTPOOEKHBIX Ha-
COCOB € LHUPKYJSUHOHHOH H KOJblle-
Bo#i cuctemoit cmasku. Typ6unnoe 30
npuMeHsiercs Ajs TypOoreHepaTtopoB
¢ uYacTOTOH  BpaumleHusa  poTopa
1500 06/MHH ¥ s CYHOBBIX TypOHH-
HBIX yCTaHOBOK. TypOHHHBIE MacJja
46 u 57 uCmoJab3yoTCA ANA arperaros,
MMEIOIIMX PEIYKTOPHl MEeXIy Typ6H-
HOH ¥ TPHBOJOM.

6) CsoiicTBa TYPOUHHBIX Mace

Typ6uHHOe Macsi0 JIOJIKHO OT-
peyatb Hopmam I'OCT 32-53 (Taba.
5-2) M OTJHYATHCH BHICOKOH crabuib-
HOCTbIO CBOHX CBOWCTB. M3 OCHOBHBIX
CBOMCTB Macja, XapaKTepusylolux
ero  9KCIJIyaTallMOHHBlE  KauecTsa,
BaXKHeHHUMH SBJAIOTCA CJAeAyoline:

BsizkocCTb. Bf3KOCTb, HJH KO-
s¢duuKeHT BHYTPEHHEro TPeHHsd, Xa-
paKTepH3yeT NIOTepH Ha TPEHHe B Mac-
JASHOM cJyoe. Bs3KOCTb ABJASETCA BaXK-
Hefinell XxapaKTepHCTHKOH TYpOUHHOTO
Macnaa, [0 KOTOpOH H IIPOH3BOAHTCSH
ero MapKHUpOBKa.

OT peJHuYHHB BS3KOCTH 3aBHUCAT
Takde BaXKHhle B 3KCIJIyaTalHOHHOM
OTHOIIEHHH BeJIHUMHE, Kak Koaddu-
LMeHT TENJOoOTAaul OT Macja X CTeH-
Ke, TOTEPA MOUIHOCTH Ha TpeHHE
B MOJIIMIIHKKAX, a TaKXKe pacxold mac-
Ja uepe3 MacJOTPOBOAbI, 30JIO0THHKH,
J03upyoLHe Ianbbl.

Bssxocte MOXKeT OnITb BhpaxiéHa B €IH-

HELAX AUHAMHYECKOH, KHHEMaTHYeCcKOH H yC-
JIOBHOH BA3KOCTH.

Bs3KOCTbIO JHHAaMHueckoll, uin Koaddi-
LHEHTOM BHYTDPEHHEro TPEHHs, Ha3bBAeTCA BE-
JIMYHHA, PaBHas OTHOIIGHHIO CHJIBI BHYTpEHHE-

Du3anKo-XxuUMHUECKHE cBOCTBA
! ro TpenHus, AeficTBYIOUe Ha NOBEPXHOCTE CIOA
TypOHHHBIX Macena TPUBEACHBI XKHAKOCTH TIPH TPAJHEHTE CKOPOCTH, PaBHOM
B Taba. 5-2. eJMHUIe, K MJOMAAH 3TOr0 CHOH.
Ta6 ruya 5-2
TypSustoe Macao (F'OCT 32-53)
TlokasaTenb
220 22 30 46 57
Bsiskocth kuHemaTHueckast mpu 50 °C, ceT . 20—923 | 2023 | 28—32| 44—48| 55—59
Kucnotroe uncao, mr KOH na 1 r macna, ne
GOMEE . o v v o o o v e e e .| 0,02 0,02 0,02 0,02 0,05
Cra6uibLHOCTD:
a)ocaj0K HeCle OKHCJeHHs, %, He Gojee 0,05 0,10 0,10 0,15 —_
6) KuCJIOTHO® HMCJIO MOcje OKHCJIEHHS, ML
KOH ma 1 r Macna, #e Gosee . . . .| 0,20 0,35 0,35 0,45 —
Brixon sons, %, He Oonee - s e . . .} 0,005 0,005 0,005 0,02 0,C4
Bpemst pesMysabcauun, MHUH, He Gonee 8 8 8 8 8
Conepianue BOXOPACTBOPHMBIX KMCJIOT H [ie-
NOUEH . v v o o e e e e e e et e e e OrcyrerayeT
Copepatue MeXaHHUECKHX NpuMeced . . OrcyreTByer
TemnepaTypa BCIHIIKH B OTKPHTOM THIJE, °CJt
HE HIKE « . . « o+ o+ o sy o o o o o 180 180 180 195 195
Temnepartypa sacTuBanns, °C, ne ppwe. . . —I15 —15 —10 —10 —
HatpoBas npo6a ¢ NMOJKHCJEHHEM, Gajkl, He,
BOMEE o + v o o v o e e h e e e e e e 2 2 2 2 2
Mpospaunocts mpu 0°C . o . o o o oo L IMpospaunoe
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JHHaMHUECKYIO BSISKOCTb | MOXKHO OHpe-
JenuTb 1O GopMyJe, BHpaxawied cuay F
BHYTPEHHETO TPEHHS:

p— F
T Av
a7 AS

rae AvfAl —rpanuent ckopoctd; AS —nao-
mMaab NOBEPXHOCTH CJIOS, Ha KOTOPYIO JAedcT-
BYeT CHJIa BHYTPEHHETO TPEHHUS.

B cucreme CI'C enuHuieil ITHHAMHIECKON
BA3KOCTH sBJfSETCE TNyas PasMepHOCTb
nyasa: aH-c/cm? uan rf(cMm-c). B eauHunax
TeXHUYeCKOH CHCTEMB [JUHHaMuuyeckasi Bs3-
KOCTb HMEET PasMepHOCTh KIC - /M2,

CymecTByeT ciefylollee OTHOLIEHHEe MeX-
Ly JHHaMHYECKOW BASKOCTBIO, BHIPAXKEHHON
B cucreme CI'C, u TeXHHYeCKOIi:

1 mya3==0,0102 xrc - c/m2

B cucreme CU 3a eIuHHLy AMHAMHYECKON
Bsi3kocTH mpudsat 1 H - c/M2, uan | Tla-c.

CoorTHolIeHHe MeXAY CTApHIMH H HOBHI-
MH eJHHHLIAMH BSISKOCTH CJelyiolee:

1 nyas=0,1 H-c¢/m2=0,l INa.c;

1. krc-c/mM2=9,80665 H -c/m2=9,80665
IMa-.c.

KuneMaTuueckofi BSI3KOCTbIO HAa3LIBAETCS
BEJUYHHA, PaBHAS OTHOIIEHHIO [HHAMHYECKOMH
BA3KOCTH XKHUAKOCTH K €€ IJIOTHOCTH.

Enunnneli  kuHeMaTHYecKoll  BS3KOCTH
B cucreMe CI'C sBaserca ctokc. Pasmep-
HOCTb cTOKCa — cM2/c. CoTas 4acTh CTOKCA Ha-
3bIB4eTCI CAHTHCTOKCOM. B. Texuuue-
ckoji cucreMe u cucreMe CH xuHemaTHyeckas
BSI3KOCTb MMEET PasMepHOCTb M2/cC.

BsskocTb yc/i0oBHas, HAH BA3KOCTb B rpa-
dycax JHIVIepa, ONpelensieTcsl KaK OTHOUIEHHE
BpeMeHH uctedenusa 200 Ma  HcnbITHIBaeMoi
XKHUAKOCTH U3 BHCKo3uMerpa tuna BY uau u-
riepa NpH TeMmepaType HCIOHTAHUS KO Bpe-
MEHH HCTEUEHHS] TAKOIO K€ KOJHYECTBA JHH-
CTH/JIHPOBAHHON BOAH Ipu TeMuepatype 20°C,
BennuyHa 3TOro OTHOUIEHHA BHIPAXkKaeTcs K4k
YHCJIO YCJIOBHBIX T'PaiycCoB.

. Ecam gas ucnbitarus Macsna NpHMeEHAeTcA
BHCKO3HMeTp Tuna BY, To BfA3KOCTh BHpa-
¥aeTc B YCJAOBHBHIX €QHHUIAX, NPH HCHOJb-
30BaHHM BHCKO3WMeTpa DHIJiepa BSISKOCTb BHI-
paxaercs B rpagycax DHraepa. Ilis xapakre-
PUCTHKH BSIBKOCTHBIX CBOMCTB TYpGHHHOIO Ma-
Clla TMOJb3YIOTCS Kak efHHHIAMH KHHeMaTH-
YeCKOH BfA3KOCTH, TaK W E€IHHHIAMH YCAOBHOX
BA3KOCTH (mrmepa). Jlas nepeBoxa rpaiycos
YCIOBHOH BSI3KOCTH (3HrAepa) B KHHEMaTHue-
CKYI0 MOXHO BOCNOJIb30BaThcs GOPMYaoH

0,0631
V[=0,073193t - —3" ) ) (5-2)

, (5-1)

rie v¢-— KHHeMaTHyeckas BSI3KOCTb B CaHTH-
CTOKCax npH TeMmepatype f; 3J:-— BA3KOCTb
B rpajgycax duariepa npu temneparype t; 3 --—
BASKOCTh B rpanycax Duraepa npu 20°C.

BsiskocTh Macaa BecbMa CHJBHO
3aBHCHT OT TeMmmepatypsl (puc. 5-13),
TIpHYEM 3Ta 3aBHCHMOCTb GoJee pe3ko
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Puc. 5-13. 3aBucuMocTb BH3KOCTH TypOHHHO-
ro Macia OT TeMIEepaTypHL.
22, 30, 46 — mapKH Macaa,

BbIpaxKeHa y TSAXKEJNHX Macesd. 310
3HAYHUT, YTO JAJA COXPAaHEHHSA BA3KOCT-
HBIX CBOHCTB TypOHHHOrO MacJja Heob-
XOAHMO 3KCIJIyaTHPOBATh €ro B JO-
CTaTOYHO Y3KOM JHalasoHe TeMIepa-
Typ. [lpaBunaMu TeXHHYECKOH 3KC-
nJyaTtalHy 3TOT AHana30H yCTaHaBJH-
Baercsi B npenesax 35—70°C. Ikc-
niayaranus typboarperatoB npu 6o-
Jee HH3KHX HJIH BBICOKHX TeMIlepaty-
pax MacJa He JONyCKaercs.

OnblTaMH yCTaHOBJEHO, 4TO YeJb-
Hasi Harpy3Ka, KOTOPYIO MOXKET BhIIep-
XKarb NOAUIHNHHUK CKOJbKEHUS, 303-
pacraeT ¢ yBEeJIHYEHHEM BSI3KOCTH
macja. C noBblLIeHHeM TeMIiepaTyphl
YMeHbIIaeTCd BA3KOCTb CMas3k# H,
ClIel0BaTeNIbHO, Hecylas CIoco6HOCTh
MOJIIHIIHHKA, UTO B KOHEUHOM CueTe
‘MOXKeT BBHI3BATb HpeEKpallleHue JeHcT-
BHSI CMa30YHOr0 CJOS H BbINJIABJIEHHE
6a66UTOBOH  3aJHBKM NOJIIMNHHKA,
KpoMe TOro, npu BBICOKHX TeMIleparty-
pax’ Macyo OGrICTpee OKHUCIAETCA U CTa-
peer. TIpu HH3KHX TeMIiepaTypax
H3-3a yBeJHYeHHS BS3KOCTH COKpa-
LjaeTcss pacxol Macsaa yepes [I03H-
pyrompe  waibpl  MacaoNpOBOILOB.
B Takux ycloBHSIX KOJHUYECTBO Mac-
Ja, nomaBaeMoro B MTOAIUIUITHHK,
yMeHbllaercs, W MNOAIIUNHHUK Oyaer
paboTaTh ¢ NOBLIIEHHBIM HarpeBoM
MacJaa.



Bszkocth Macna saBHCHT Takke M OT
Zapnennst. IlpubauienHo yBenmueHue Bs3KO-
CTH MHHEDANbHBIX Macea B 3aBHCHMOCTH OT
HaBleHHA B HHTepBaje TeMmmepatyp ot 20 a0
100°C Moxer GbiTh npefcraBaeHo B Tabm. 5-3.

Ta6ruga 5-3
Dapnesne, MTIa MoBbiwe:ine BaskoctH, %
(Kre /c'u“) OT HCXOMHol npH HOp-
MaJIBHOM JaBJIEHUH

6,87(70) 20—25
14,7 (150) 35—40
19,6(200) 50—60
39,2 (400) 120—160
58,8(60C) 250—350

3aBHCHMOCTb BA3KOCTH OT HaBaeHHs Go-
Jiee TOYHO MOXKeT OBlTb BhIYHCJEHA 1O (op-
MyJe
Vp=voa®, (5-3)
Tle Vp-— KHHEMATHYeCKasl BA3KOCTb NpPH JaB-
JIEHHM P} Vo — KHHEMATHYECKas BA3KOCTb NpPH
aT™MocdepHOM JaBJIeHHH; p — LaBjeHHe,
Krc/cM?; @ — NOCTOSIHHAS, BEJHYMHA KOTOpOH
Uit MHHepaJbHbIX Macesa paBHa 1,002—1,004.
Kak BHAHO H3 TaGAHUB, 3aBHCHMOCTDH
BS3KOCTH OT JaBJICHHS MEHee BhIpakeHa, ueM
34BHCHMOCTb BfA3KOCTH OT TeMIEpaTypH, H
OpH HM3MEHEHHH MaBJEHH® Ha HECKOJbKO aT-

Mocdep 3TOH 3aBHOHMOCTBIO MOKHO NpeHe-
Opeub.

KrcaoTHOoe uwHCcao sBasercs
NoKasaTteaeM  COAEpPKAaHHS  KUCJIOT
B Macse. KuciotHoe uncao npezcras-
JsieT COGOH KOJIHYECTBO MHUJIJIMTPAM-
MOB €JKOTO Kasau, HeoGXOAHMOro Ans
HefTpasusauuu | r Macaa.

B cmasounbix Macsiax MuHepasb-
HOTO  NIPOHUCXOXKIEHHS  COAepKaTCs
TIaBHBIM o06pa3oM HadTeHOoBHIE KHC-
Jothl. HadrenoBrle kucaorh, necmor-
psi Ha caaboBLHIpaKeHHBle KHCJAOTHBIE
CBOMCTBA, NPH CONPHKOCHOBEHHH € Me-
TaJ/JIaMH, OCOOEHHO UBETHLIMH, BHI3LI-
BAlOT KOPPO3HIO MOCAefHHX, o6pasys
MEeTa/IIMueCKHe MblIa, KOTOPbie MOTYT
BBINafaTh B BHAe ocaika. Koppoau-
pyollee JIeHCTBHe MacJaa, COJepxka-
U1ero opraHuyeckue KHUCJAOTHI, 3aBHCUT
OT HX KOHUEHTPAUMH H MOJEKYJIAP-
HOTO Beca: 4eM HHXKe MOJEKYJspHbId
BeC OpPraHHYecKHX KHCJOT, TeM Hojee
OHH arpeccHBHBl. ITO OTHOCHTCA H
K KHC/JI0TaM HEOpPraHHueCKoro IIPOHC-
XOXIeHHS.

TlosroMy comepxkaHHe HH3KOMOJe-
KyJaPHBIX KHCJOT H Llesouyell B Typ-
GHHHOM Mac/e CYHTaercss HeAOoNyCTH-

MBIM. OTH KHCJOTH H LIEJOYH XOPOLIO
PacTBOPSAIOTCT B BOJAe, OCOGEHHO TO-
psuedl, ¥ Ha3LIBAIOTCS IO3TOMY BOXO-
pactBopumbiMU. Hauauune Bomopac-
TBOPHMBIX KHCJIOT M IlleJsouell onpefe-
JIAETCA PeaKUHed BONHOH BBITAXKKH,
KOTOpast JUISI KayecTBEHHOro Macja
JA0JIKHA ObITh HEHTpPaJbHOR.

CrabHABHOCTL MacJaa xa-
PaKTepH3yeT COXPAHEHHE ero OCHOB-
HBIX CBOHCTB B IPOLECCe AJHTEJNbIOMN
SKCITyaTallHH.

Has onpenenenus crabunbHocTH
MacJ0 MOABEPralT HCKYCCTBEHHOMY
CTAaPEHHIO NyTeM Harpesa ero ¢ OJHO-
BpPeMEeHHOH MNPONYBKOH BO3AYXOM, NO-
CJle 4ero ompesessioT NPOLEHT ocaj-
Ka, KHCJOTHOE YHCJO H COJepKaHHe
BOIOPACTBOPHMBIX KHCJOT. YXyale-
HHE KayeCTB HCKYCCTBEHHO COCTapeH-
HOT0O Macja He AOJXKHO NPEBHIIATh
HOPM, yKa3aHHLIX B Taba. 5-2.

30AbHOCTb MacJa— KoJHYe-
CTBO HEOPraHMYeCKHX NpHMecel, oCTa-
IOUIHXCA TOCJHe CXHUTAHHS HaBeCKH
Macjna B THIVIE, BHIpaXKeHHOe B Npo-
HeHTaX K MacJay, B3ATOMY HJf CXKHIa-
HUA. 30/IbHOCTb YHCTOTO Macjaa AoJ-
)KHa OBITh MUHHMaJbHOH. Bhicokas
30/IbHOCTb YKa3blBaeT Ha ILIOXYI0 OYH-
CTKy MacJa, T. e. Ha HaJHuYHe B Mac-
Jie Pa3JUYHHIX COJeH ¥ MEXaHHYECKHX
npumecet. IToBbieHHOe comepKanne
COJieH JllejlaeT MacJo0 MaJoyCTOHYH-
BBIM K OKHCJIeHH0. B macxax, coxep-
XKalllHX aHTHOKHCJIHTeJbHble Npucal-
KH, JONyCKaeTcs TIOBBIUIEHHAST 30Jb-
HOCTb. :

CKopoCTbh X€e3MyJAbCalLHH
ABJISAETCA BaxkKHeHIIell SKCNIyaTaluOH-
HOH XapaKTepHCTHKOH TypGHHHOrO
Macaa,

IMon ckopocThio Ke3Myabcanuy no-
HHMAaercsl BpeMs B MHHYTax, B Teye-
Hue KOTOPOTo IOJHOCTbIO paspyma-
eTcst 3MYJbcusi, o6pasoBaBLIasics NPH
TpONYyCKaHHH [Napa 4Yepe3 Macjo
B YCJOBHSX UCHBITAHHS.

Ceexee u XOpOWO OuYHIIEHHOE
Macjo IJIOXO CMeLIHBaeTCd C BOJOM.
Boma G6rIcTpo OTHeasieTCs OT TaKoro
Macja M ocelaeT Ha JHe 6aka jJaxe
NpPH  HENPOMOJKHTEJbHOM BpEMeHH
npebbiBaHus Macsaa B HeM. Ilpu mJo-

161



XOM KayecTBe MacJa BOZa TOJHO-
CTbI0 He OTHeasieTcs B Mmacaobake,
a obpasyer ¢ MacJoM JOBOJbHO CTOM-
KYI0 3MYJbCHIO, KOTOpast HPONOJXKAET
UHPKYAUPOBATH B MacJjocucreMme. Ha-
JUYHEe B MacJsJe BOAOMACJSHOH 3MYJib-
CHH H3MeHseT BSI3KOCTh Macja H Bce
€T0 OCHOBHEIE XapAaKTEPHCTHKH, BBHI3HI-
BA€T KODPO3HIO 3JIEMEHTOB MAaCJOCH-
CTeMbl, TIPHBOAUT K 06pa3oBaHHUIO
maama. CwmasbiBaloline  CBOHCTBA
Macja pe3ko yXyAWAaIoTC, 4YT0 MOXKET
IPHBECTH K NOBPEXIEHHUIO NMOLUIHIHHU-
xoB. [Ipomecc crapenus Macsaa TipH
HAJHYAU 3MYJbCHU ellle GoJiee YCKO-
psaeTcs.

HanbGonee GmaronpusTHHIE YyCJO-
BUSL AJAs 06pa3oBaHUA 3MYJbCHH CO-
31a10TC B MAaCJafAHBIX CHCTeMaX Ia-
POBHIX TYpOHH, HOSTOMY K TypOHHHBIM
MacjaM IMpexbABAAIOTCS TPeGOBaHuS
BBICOKOHN J€3MYJbCUPYIOLLeH Crocob-
HOCTH, T. €. CIOCOOHOCTH MacJjia GhlCT-
PO U IOJHOCTBIO OTAENATHCH OT BOAHL

TeMmeparypo#h BCHOBIIKH
MacJa HasmBaeTcss Ta TeMIleparypa,
JO KOTOpO# Heo6X0AMMO HAaTrpeTb Mac-
g0, uToO6Bl napH ero obpasoBaJju
C BO3IyXOM CM6eCb, CIOCOGHYIO BOC-
IJIaMEHHTbCS NpH TIONHEeCeHHH K Hel
OTKPBITOTO OTHS. \

Temneparypa BCHBIIKH Xapakre-
pH3yeT HaJuudHe B Macje JETKHX Je-
TYyuHX YTJEeBOAOPOJAOB H HCIapse-
MOCTb MacJa IpU ero HarpeBaHHH.
Temnepatypa BCHBIUKHA S34aBHCHT OT
COpTa M XMMHUECKOTO COCTaBa Macia,
nppueM ¢ yBeJHYeHHeM BS3KOCTH
MacJja TeMIllepaTypa BCIBIIKH OObIu-
HO yBEJHUHBAETCS.

B npomecce skcmiyaTallHH  Typ-
OUHHOTO Macja e€ro TeMIleparypa
BCIBIUKA TOHMXKAaeTcs. JTO 0ObsCHA-
ercsl  HclapeHHeM  HHU3KOKHIALIHX
¢dpaxknuii U SABJISHHSIMH Da3JOXKeHHS
Macsaa. Pe3skoe ymeHblIeHHe TeMIlepa-
Typbl BCIOBIIKM TOBOPHT 00 HHTEH-
CHBHOM pa3/oXeHUH MacJja, BhI3BaH-
HOM MECTHBIMH IeperpeBaMd ero.
TemnepaTypa BCHBIIIKH OIpeleaser
TakKe H T0XAaPOONIacHOCTb Macaa,
xorst GoJsiee XapaKTepHOH BeJHUYHHOH
B 3TOM OTHOLIEHWH fABJAETCA TeMIe-
paTtypa caMOBOCIVIAaMEHEHHS MacJa.
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Temneparypo#i caMoBoOC-
naiaMeHeHHS Macia Ha3kBaeTcH
TaKas TeMIepaTypa, IPH JOCTHKEHHUH
KOTOPOH Mac/Jo BOCIIaMeHseTcs 0e3
TIOLHECEHHS] K HeMy OTKPBITOI'O OTHS.
Dra TeMneparypa Ajas TypOUHHBIX Ma-
ceJl IIpAMEpPHO BIBOe BHIIE, YeM TeM-
nepatypa BCHBIIIKH, W 3aBHCHUT B OC-
HOBHOM OT T€X XK€ XapaKTepHCTHX,
YTO M TeMIlepaTypa BCIBILIKH.

MexaHnueckHe IPUMECH —
pasjauuHble TBepJAble BelllecTBa, HaXo-
JAslivecss B Macje B BUIe Ocajka HIn
BO B3BEILIEHHOM COCTOSHHHY.

Macsio MoxeT 3arpsa3HAThHCA MeXxa-
HUYeCKHMH [pHUMecsMH B Iipoliecce
XpaHeHHst H TPAHCIOPTHPOBKH, 4 Tak-
xe B Impolecce skcmayartanuu. Oco-
GeHHO CHJIbHOe 3arpsi3HeHHe Mac/ia
HaGaoaaeTcss TPH HeKauecTBEHHOH JH-
CTKe MacJoNpoBONOB H Maciaobaka
nocie MoHTraxa W pemoHroB. Haxo-
JISCh B MacJ/e BO B3BEIIEHHOM COCTOf-
HHH, MexaHuuyecKHe IIpHUMeCH BhI3Li-
BAIOT YCHJEHHBIH U3HOC TPYIIHXCA Je-
tanefi. Corsmacio T'OCT mexanuuye-
cKue TupuMmecH B TYpOHHHOM MacJje
JIOJIXKHEI OTCYTCTBOBATD.

Temnepartypa 3aCTH BA-
HHS Macja SBISETCS BeCbMa 'BaXK-
HBIM [OKa3aTeJeM KayecTBa Macia,
MO3BOJISIIONIHM OHpefeJUTh BO3MOXK-
HOCTb paGoOTHl Macaa NpH HU3KAX TeM-
neparypax. JIloTeps  NOABHKHOCTH
MacJa ¢ TOHMXKeHUeM ero TeMmiuepa-
Typbl TPOHCXOAMT BCJIENCTBHE BhlIe-
JIEHHsI M KPHCTaJJU3alud PaCTBOPEH-
HblX B MacJje TBepABIX YIJVIEBOLOPO-
JOB.

TemnepaTypoii 3aCTBIBAHUA MacJa
Ha3blBAETCA Ta TEMIlepaTtypa, NpH Ko-
TOPOl HCHBITHIBAEMOE MAacjo B YCJO-
BHSIX OINBITA 3aTyCTeBaeT HACTOJBKO,
YTO NPH HAKJIOHe NPOOHPKH C MacjoM
nog yrjaoM 45° yposeHb MacJja OCTa-
eTcs HelOJBHKHBIM B TeyeHue 1 MHH.

TIpospauHOCTb XapakTepH3Y-
eT OTCYTCTBHE B MacJe IIOCTOPOHHHX
BKJIOUEHHH: MeXaHHYeCKHX 3arpsane-
HHE, BoOAB, uwiaMa. [IpospauHocTb
Mac/ja NpoBepsieTcss MyTeM OXJaxkie-
HHs ipoGul Macaa. MacJo, oxJaxaeH-
noe A0 0°C, To.KHO O€TaBaTbCA Mpo-
3payHBIM.



8) YcaoBust paGortel TypGHHHOrO Ma-
caa. Crapenue macaa

YcnoBust paGoTel Macja B MacJs-
HOR cHCTeMe Typ6oreHepatopa CuuTa-
10TCS TSAXKEJBIMH BCJIEACTBUE IIOCTOSH-
HOTO JeHCTBHA 1LeJOoro psiga He6Jaro-
NPDUATHBIX A/ Macaa (paKkToOpoB.
K HuM orHocsTCH:

1. Bosdeiicteue svicokoti Temnepa-
TYpoL

Harpes wmacna B npucyrcrsun
BO3ZyXa CNOCOOCTBYET YCHJIECHHOMY
€ro oxucaenuw. HMamensiorcss u apy-
THe 3KCIVIyAaTaUMOHHBIE XapaKTepH-
cTuKH Macna. Beaemcrsue ucnapenns
JeTKOKHIIAMX ¢(pakuuii yBesHuHBa-
€TCs BA3KOCTb, YMEHbINAEeTCS TeMile-
partypa BCIOBIUKH, YXYAIIaercss e-
3MYJbCHOHHAS] CHOCOGHOCTb M T. I.
OcHoBHO/l HarpeB Macsia TNpPOHCXOLUT
B NOAIUMNHUKAX TYPGUHBI, TAe Macjo
Harpepaercs ot 35—40 a0 50—55°C.
Macao rnaBeeIM 06pasoM Harpesa-
€TCA 34 CYeT TPEeHHA B MACJSIHOM
Cl10€ TOJIIMNHAKA M YacTHYHO 3a
CUeT Mepejayn TelsIa 10 Bajdy or Go-
Jiee HarpeThiX yacreit poTopa.

Temnepatypa macna, BBIXOZSLLErO
U3 TMORLIKNHUKA, 3aMepseTcs B CAHB-
HOH JIUHHH, 4TO NAeT NPHOJU3HTEND-
HOe NpeJCTaBJeHHe O TeMIepaTypHOM
pexuMe mommwunuuka. OgHaKo cpas-
HHTEe/IbHO HH3Kas TeMIiepaTypa MacJa
Ha CJHBe HE UCKIIOYAeT BO3MOKHOCTH
MECTHOTO IleperpeBa MacJa BCJAEACT-
BHE  HECOBEPUIEHCTBA KOHCTPYKUHH
MOALUMIIHNKA, HEeKAYeCTBEHHOTO H3ro-
TOBJIEHHSI HJH  HeNpaBHJbHOH ero
cO6opku. Oco6eHHO 3TO OTHOCHTCH
K yNODHBIM TNOMIUMHIHHKAM, Tje pas-
JHYHBlE CETMEHTHl MOTYT GBITb Harpy-
XKeHBl TI0-pasHoMy. Takue MecTHble
NeperpeBsl CIOCOGCTBYIOT YCHIEHHOMY
CTaPEHHI0 MacJja, MOCKQJIbKY € yBeJu-
YeHHeM TeMIepaTrypel' csbime 75—
80°C oxmcasgeMOCTb Macaa pesko
BO3pacTaer.

Macno Moxer HarpesaThcsi H
B CaMHX Kaprepax TOAINHIHUKOB OT
CONPUKOCHOBEHHSI C TOPSYHMH CTEH-
KaMH, HarpeBaeMbBIMH H3BHe NapoMm
HJIH 33 CueT TelJoNepelayd OT KOp-

nyca Typ6unsl. Harpes macsaa nponc-
XOJHUT TaK¥kKe B CHCTEME PEryJHpOBa-
HHSl — CEPBOJBHTATE/ISAX H MacC/ONpo-
BOJAX, TPOXOAAIIHX BOJH3H TOPAUHX
NOBEPXHOCTEA TypOHHBI H [1apPONpPOBO-
JOB.

2. Pacnoirusanue macra spawarouu-
mucs deraramu typboazpezara

Bce Bpamawomuecs  meranu —
MydThI, 3ybuaThle Koseca, rpe6HM Ha
BaJly, YCTyIbl H 3aTOYKH Baja, LEeHT-
pOGEXHBIA pPeryJsTop CKOpPOCTH H
Ap.—CO034al0T pas36GpLiarHBaHUe Macaa
B KapTrepax NOXLWHUITHUKOB H KOJOHKaX
LUEHTPOGEXKHBIX PeryJsTOpoB CKOPO-
cri. Pacnbliennoe Maciao npuo6pera-
€T BeCbMa ‘GOJBLIYI0 HOBEPXHOCTb CO-
NPHKOCHOBEHHS C BO3LYXOM, BCerxa
HaxoJALUMCS B KapTepe, U TNepeMe-
IIHBaeTCA ¢ HHM. B pesyabrare mac-
JIO TNOJBEPraercs HHTEHCHBHOMY BO3-
HEeHCTBHIO  KHCJODOJA  BO3AyXa H
okucasercd.  CrnocoGCTBYyeT  BTOMY
Takxke '60/blIasg CKOPOCThb, NpuHOGpe-
TaeMas 4aCTHUAMH Macja OTHOCH-
TeJbHO BO3JyXa.

B xapTepax NOAIUHIHHKOB NpOHC-
XOIHUT NMOCTOSHHBLIA OoOMeH BO3AyXa 3a
CYeT NOJACAaCLIBAHHS €ro B 3a30p 1O
Ba/y B CBSI3H ¢ HECKOJIbKO NOHHKEH-
HBIM JaBjeHuHeM B Kaptepe. ITonuxe-
HHE  JaBJeHHs B KapTepe MOXKHO
OOBACHUTD 3XKEKTHDYIOIUMM JeHCTBH-
€M CJHBHBIX MacaonpoBogoB. OcobeH-
HO HHTEHCHBHO pa30pBI3THBAIOT MacJo
MOJABHKHBIE MYQPTH ¢ HPHHYIUTEJb-
Ho# c¢maskoi. [TostoMy ana yMeHnbie-
HHS OKHCJIEHHR Macaa 3TH MydTH
OKPYKAIOTCS METaJJIHYeCKUMH KOXKY-
XaMH, YMeHbIIAIOIHUMH pa3bphu3rusa-
HHMe MacJa M BeHTHJIALHUIO BO3JyXa.
3alUTHBe KOXKYXH yCTaHABJIHUBAIOTCA
TaKXe § TPH JKecTKux MydTax Lis
TOTO, YTOOL VMEHBIIHTh HUDPKYJISALHIO
BO3[yXa B KapTepe H OUPAHUYHUTDb CKO-
pOCTh OKHCNEHUS] Macia, Haxopsiie-
TOCSl B Kaprepe MOAIIHIHAKA.

s npenoTBpalleHnsi BHITEKaHHS
Macna U3 KOphyca NOAIMIHHKA
B OCEBOM HamnpaBJeHHH BecbMa ad-
¢eKTHBHB Macao0TOoHHEIe KOJbIla H
KaHaBKH, BBITOYeHHBHIe B Hab6Gure
y KOHLOB IOAUIMIIHUKA B MeCTax
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BeixoZa Bana. OcoOeHHo GoJbuloi
a(pdekT naeT npuMeHeHHe BHHTOKaHa-
BOYHBIX yIJoTHeHH# YpaaBTH.

3.  Bosdedcreue  codepocawezocs
8 macae 8030yxa

Bo3nyx B macie coaepKHTCH
B BHJIe NY3BIPbKOB DAa3JUYHOTO JHa-
Merpa M B PacTBOpeHHOM BHIe. 3a-
XBaT BO3LYyXa MacJOM JPOHCXOIHUT
B Mecrax HamGoJjiee HHTEHCHBHOTO
nepeMelINBaHHs Macja € BO3LYXOM,
a TaKXe B CAMBHHBIX MacJONpOBOAAX,
rie Macjo He 3anoJHSeT BCEero ceye-
HHSA TPYyOB U NOACACHIBAET BO3AYX.

TTpoxoxieHne Macha, ComepxKa-
ulero BO34yX, uepe3 IJIABHHIHA MacJs-
@bl HACOC CONMPOBOXKAAETCA ORICTPHIM
CXaTHEM  BO3JAVIIHBIX  My3BIPHKOB.
Ilpu oTOM rTeMmnepatypa BO3lLyXa
B KPYIHBIX Ny3hIpbKaXx pe3KO Bo3pa-
craer. Beaencrsue GrICTPOTH Npollec-
ca CXKAaTHf BO3AyX He yCIeBaeT OT-
JaTh TelJ0 OKpyXKalollell <cpele, H
TMO3TOMY IIPOLECC CXKATHH CJefVeT
CuHTaTh amuaGarHueckuMm. Brizenasio-
[eecs 'Temo, HECMOTPA Ha HUUTOXK-
HO MaJayilo abCONIOTHYI BeJHYHHY H
Ha KPaTKOBPEMEHHOCTb BO3JeHCTBHS,
CyLIeCTBEHHO KaTaJH3HupyeT Jpollecc
okucaeHus MacJaa. Ilpoias Hacoc,
CXKaThle TY3BIPBKH TIOCTEIleHHO 'pac-
TBOPAIOTCH, a COJAepXKaluecss B BO3-
Lyxe TIpUMecH (Mblab, 30714, BOJAAHON
nap U T. A.) NepexoldT B Macjao H,
TakuM 06pasoM, 3arpssHAOT U 06B01-
HSIOT €ro. ,

CrapeHue Macsaa 3a CUeT €ojepa-
1erocsi B HeM BO3[yXa 0Co0eHHO 2a-
METHO B KPYIHHIX TypOHHAX, M€ LaB-
JeHHe Mac/Ja Tocje TJAaBHOTO Mac.o-
Hacoca BeJHKO, a 9TO MPHBOJHT
K 3HAuMTeJbHOMY MOBLHUIEHHIO TeMIle-
paTtypsl BO3AyXa B BO3AYIIHBIX My-
3BIpbKaxX CO BCEMH BLITEKAIOUIMMH OT-
CIOZla TIOCJIeACTBHSMH.

4. Boadeiictaue 600b. u Kondencupyro-
ujeeocs napa

OCHOBHBHIM HCTOYHHKOM 0O0BOJAHE-
HHMS Macja B TypOHHAax CTapbiXx KOH-
crpykmui (6e3 orcoca napa M3 naabu-
PHHTOBBIX YIIOTHEHHH) siBJAseTCs nap.
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BBIGUBAIOIINACSH U3 JaGUPHHTO-
BHIX YIWJIOTHEHHH H [OACAachIBaio-
1uitcs B Kopnyc noxmunHuka. MHren-
CHBHOCTb OOBOJHEHHUA B STOM CJaydae
B 3HAYUTEJbHOH Mepe 3aBHUCHT OT CO-
CTOSIHUSL JaBHPUHTOBOTO YIVIOTHEHHS
BaJia TyPOHHBI H OT PACCTOSHUA MEXK-
Ly KOpnycaMmH IONIIHIHHKA H TypOu-
HBl. JIpyruM HCTOYHHKOM OGBOXHEHHA
SIBJIIETCS HEHCIPaBHOCTh Napo3anop-
HOM apMaTypbl  BCIOMOTATENbHOTO
TypGoMacaoHacoca. Boxa mnomagaer
TakXe B MacJo H #3 BO3IyXa BCJEX-
CTBHE KOHJeHCaluH DapoB M uepes
MacJoOXJaTUTENHU.

B nmuratenpusix Typ6oHacocax C
[HeHTPaJu30BaHHON <CMa3KOH Macjo
MOXKeT OOBOJHATBECSL 3a CYET yTeuex
BOABI M3 YIJIOTHEHHI Hacoca.

Ocob6esHo  omacHO OOBOXHEeHHe
macjaa, TpOHCXOJsililee BCJENCTBHE
KOHTAKTa MacJa ¢ TOpPSYHM [1apoM.
B sToM <cJayyae MacJo He TOJbKO
0o0BONHAETCS, HO H HarpeBaercsd, uTO
ycKkopsieT crapenue Mmacna. [Ipu stom
ofpasyiollHecss HH3KOMOJeKYJApHbe
KHCJOTHl TEpeXoAsiT B BOJHBIN pac-
TBOP W aKTHBHO BO3XeACTBYIOT Ha
MeTaJJiIHYeCKHe TOBEPXHOCTH, KOH-
TakTHpylomue ¢ MaciaoM. Hannune
BOJABI B MacJje cnocoberByer 06pa3oBa-
HMIO LLT1aMa, KOTOPHI ocefaeT Ha IO-
BepXHOCTH Macaofaka H MacJONPOBO-
aoB. [lonagass B JHHUIO CMa3KU MOJ-
MIAIHUKOB, 1AM MOXKEeT 3aKYyHOPHTDL
oTBepcTHS B JO3UpylomuXx mafibax,
YyCTAHOBJEHHBIX HAa HarHeTaTeJbHbIX
JUHUAX, H BBLI3BATh leperpeB HJH 1a-
JKe BhIIJIaBJeHye noamwunuuka. Ioma-
JlaHHe HIJaMa B CHCTEMY peryJupoBa-
HHSL MOXET HapyWHNTb HODMAaJbHYIC®
paGoty 30JOTHHKOB, OYKC M JIpyrux
3JIeMEHTOB 3TOH CUCTEMBI.

[IpoHnHKHOBeHUe TOpsiyero mapa
B MAacJo Takxe NpUBOIUT K obpaso-
BAaHHIO  MACJOBONSHOH  3MYJbCHH.
B stoM cayuae noBepxHOCTh CONPHKO-
CHOBEHHSI MacJja C BOJOH pe3Ko ymBe-
JUuNBaercs, 4To obJjeryaer pacrTaope-
HHe B BOJe HHU3KOMOJEKYJSPHBIX KHC-
JOT. Macj0BoAsiHasE 3MYJ/JbCHUA MOXKeT
MONacTb B CHCTEMY CMa3KH H peryau-
poBaHus TypOHHBI H CYyUIECTBEHHO
YXYIWHUTb yCJIO0BUST ee pabOTHL.



!

5. BosOeiicreue merasiudeckux
nosepxrocrei

Lupxyaupys B  MacaOCHCTEME,
MacJjo IOCTOTHHO HaXOMUTCHA B KOH-
TaKTe C MeTaJJaMH: YyTYHOM, CTAaJblo,
6poH30M, 6a66HTOM, UTO CIOCOGCTBYET
OKHCJIeHHI0O MacJaa. BeaenmctBue Bo3-
delicTBHA Ha MeTaJJIHYeCKHe INOBepX-
HOCTH KHCJIOT 006pasyloTcsi NPOXLYKTHI
KOppo3uH, nonajamoiiune B Macao. He-
KOTOpHIE METaJJIbl OKAa3HBalOT Kara-
JUTHUECKOe JeficTBHe Ha TPOLecchl
OKHCJIEHHs1 TypOMHHOTO MacJja.

Bce 3TH HOCTOSHHO JEHCTBYIOIIHE
HebJ1aroNpHATHEE YCJIOBUSA BHI3LIBAIOT
CTapeHHe MacJa.

[Tox crapeHHeM MBI NOHHMAaeM
n3MeHeHue (pH3NKO-XHMHYECKHX
CBONCTB TYpOMHHOrO Macja B CTOpO-
HY VYXYALIEHHd ero 3KCIJayaTallHOH-
HBIX KayecTs. '

Ilpusnakamu
SIBJSIOTCH:

1) yBenuueHde BSI3KOCTH MacJja;

2) yBenHYeHHe KHCJIOTHOIO UHCIA;

CTapeHud Macna

3) mnoHHXeHHe TEeMIepaTyphl
BCHBIIIKH;
4) nosiBneHne KHCJOH peaknHH

BOJHOM BEITAXKKH;

5) mosi/leHMe mJaMa H MexaHHYe-
CKHUX IpHuMeceii;

6) ymeHbIneHHe NPO3PAaYHOCTH.

MHTeHCHBHOCTD CTapeHHsl Mac.ja
3aBHCHT OT KaYecTBa 3aJIHTOTO MacJa,
YPOBHA S3KCIJIyaTallud Macjaoxo3di-
CTBa ¥ KOHCTPYKTHBHHEIX ocobeHHOcTel
Typ6oarperata ¥ MacCJOCHCTEMH.

Macno, mMmelollee NpH3HAKH CTa-
peHusi, COrjacHO HOpMaM ellle CyuTa-
€TCs1 FOIHBIM K SKCITyaTallliH, eCJH:

1) KHCJOTHOe uUMC/JO He NpeBHIA-
er 0,0 mr KOH Ha ! r Macaa;

2) BA3KOCTb MacJja He OTJIHYAeTCs
OT NepBOHauajbHON Gosnee uyeM Ha
25%;

3) remmepaTypa BCHHIUKH IOHH3H-
Jace He GoJee uem Ha 10°C ot mep-
BOHAUAJBHOH;

4) peakuuss BONHOH BBITAXKKH —
HeATpasbHAaL;

5) macio npo3pauHo M He COMep-
JKHMT BOJABI ¥ lLIaMa.

[Ipn oTkJaoHeHUM OXHOH H3 Tepe-
YHACAEHHBIX XapaKTePHCTHK Macja OT

HOPM H HEBO3MOXKHOCTH BOCCTaHOBHTb
KayecTso €ro Ha paboraiomei typ6u-
He Mac/jo B KpaTHaHIIHA CPOK NHOJ-
JIEXKHT 3aMeHe, .

r) Konrtpoab kavecrsa mMacaa

BaxHeHmuM ycJIOBHEM KauecTBeH-
HOH SKCIJyaTalHH MacJoX03saHcTBa
TYPOHHHOTO LeXa SBJSAETCH TLIATEJb-
MBI ¥ CHCTeMaTH4YeCKH#l KOHTPOJIb Ka-
YecTBa MacJja.

Ins Macna, HaxOASLIEToCs B 3KC-
NIyaTaluH, 1 NpeLycMaTpHBAlOTCS IBa
BHJa KOHTPOJIS: LIEXOBOH KOHTPOJb H
COKpallleHHbIHi aHanu3. O6beM M me-
PHOAUYHOCTD 3ITHX BHIOB KOHTPOJS
HAMIOCTpHpYyIoTCst Tabha. 5-4.

IIpn HeHOpPMaJIbHO GBICTPOM YXVI-
HICHHH KauyecTB 3KCILIYaTHPYEMOTro
Mac/ia CPOKH TNPOBENeHHA HCIBITaHHA
MOTYT OHITh cokpauteHB. UcnbiTanus
B 3TOM cJiydae MPOBOJATCS MO 0co6o-
My TpadHuky,

Macano, nocrynaloliee Ha 3J€KTpo-

 CTaHUHMIO, TOoABepraerca Ja6opaTop-

HOMY MCIBITAHHIO IO BCEM IloKasaTte-
asM. B Tom cayuae, ecnH oaMH HiH
HEeCKOJIbKO MOoKa3aTesqed He COOTBerT-
CTBYIOT YCTAaHOBJEHHBIM HOpPMaM Ha
CBEXee MacJjo, HeoOGXOAHMO MOJydYeH-
HyI0 TMapTHIO CBeXero Mmacja OTIpa-
BHTb 006paTHO. AHa/JH3 Macsa IPOH3-
BOJUTCS TaKXe H Nepe] 3aJHBKOH ero
B 6akH NMapoBbIXx TypOGuH. Macno, Ha-
xO4sillleecs B pe3epBe, NOABepraercs
aHaan3y He pexe 1 pasa B 3.roj]a.

) Perenepanus macaa

Ilponecc crapenmss Macaa, Haxo-
IsLIerocss B HENPEpPHIBHOM 3KCITyaTta-
LHY, IPHBOIUT K TOMY, YTO Macio Te-
psieT CBOM NepBOHAauaJbHBlE CBOHCTBA
H CTAHOBUTCS HENMPHTOAHBIM K HCMOJIb-
@oBaHH0. JlaspHelnasg skCIJIyaTanua
TAKOTO Macja HeBO3MOXKHa, H Tpely-
erca ero 3ameHa. OxHako, yYHTHIBaS
BBICOKYIO ~ CTOMMOCTb  TYPOHHHOTO
Macsa, a TaKxke KOJHYeCTBa, B KOTO-
PHIX OHO TIpHMEHSIETCS Ha 3JeKTpo-
CTaHUHUAX, PACCYUTBIBATH HA IOJHYIO
3aMeny Macjaa Heab3s, HeoGxomzmmo
pereHepupoBaTh OTpafOTaHHOE MacJo
C IIeJbI0 JafbHeHnIero HCoJb30BaHAA.
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Ta6 ruya 5-4

XapakTep KOHTPO-
Jst

OJBeKT KOHTPOMA

CpOKH HCNBITAHHS

O3BbeM HCULITaHHS

Hexopofl xoHT-

Macno B paGoTalomux

poas TypGoarperatax pnefcCTBYIO-
mMEX B pesepBHHX Typ6o-
Hacocax
Coxrparnennmit Macao B paGorarwouiux
aHaJH3 Typ6oarperaTax H pe3eps-
HHIX TypGoHacocax
CoxpalneHHuf Macno B pa6oraomux
aHam3 TypGoHacocax

1 pas B cyTku

1 pas B8 2 mec mpu
KHUCJIOTHOM 9HCJIe He BH-
me 0,5 mr KOH u noa-
HON NpO3payHOCTH MacJja
K1 pas B 2 Hex npu
KHCJIOTHOM wgucne GoJiee
0,5 mr KOH u npu Hamunn
B Mac/e IIJaMa ¥ BOJH

1 pas B Mec npH Kuc-
JIOTHOM WHCJIE He BBlUIe
0,5 mr KOH u nosmoit
NPO3pavHOCTH Macia H 1
pas B 2 Hej IPH KHCJIOT-
HoM uucJye Gosee 0,5 mr
KOH u npu nHamuuuu B
Macje 1JjiaMa ¥ BOAM

ITpoBepka macaa no ero
BHeIlllHeMy BHIYy Ha CoO-
fiepxanue Bojpl, mJjama H
MeXaHHYeCKHX TmpHMeceHd

Onpenesiedne KUCJIOTHO-
rO YHCJa, PeaKuuH BOJHON
BHITAXKKH, BSIBKOCTH, TeM-
NepaTypsl BCMLILIKH, HAJH-
yusi MeXaHHYEeCKHX NpHuMe-
ceil, Boasl

OnpejelieHse KHCIOTHO-
ro YHCNA, peakiuH BOX-
HOH BHITSDKKH, BSI3KOCTH,
TEeMIepaTypu  BCIBILIKH,
HaJMuMs  MeXaHWYeCKHX
npuMeced M BoAH

Perenepanueit Macsna HaswplBaeTcs
BOCCTAHOBJIEHHE II€PBOHAYaIbHBIX (H-
3MKO-XHMHUECKHX CBOWCTB OGBIBIIHX
B 3KCIJIyTallUH MaceJ.

C6op u pereHepalusi HCIOJb3O-
BAHHBIX MaceJs SIBASIOTCA ONHHM H3
3 (PEeKTHBHBIX CNOCOGOB HX 3KOHO-

Ta6 ruya 5-5

Hopma BhIXoma
pereHepupo-
BaHAOTO Macja
[0 OTHOLEHHIO

Hopma c6opa

oT1paGoTaHHOTO
MacJia o OTHO-
HIEHHIO K M3pa-

Hopwma Buixona pe-
redepHpoBaHHOIO

MacJia o OTHolle-
HHIO K H3PacXoRo-

cxonoa&:momy. K coir‘y,zﬂuomy, saaoMy, %

60,0 90,0 54,0
mud, Hopmbl cGopa u peresepaiuu
TypOUHHOTO Macja INpPHBEJEHH B
taba. 5-5.

CyliecTBylolliHe METOIB! pereHepa-
1IN HCIIOJAb30BAHHBIX Maces pa3jess-
I0TCsE Ha (pU3MUecKHe, (PH3UKO-XUMHU-
YecKHe U XHMHUeCKHe,

K ¢usnyecknm Meromam OTHOCHT-
¢d MeTOABl, INpH KOTOPHIX B IIPO-
gecce pereHepalud He MEHSIOTCS XH-
MHYECKHEe CBONCTBa pereHepHpyeMOro
macya. OCHOBHEIMH #13 STHX METOROB
ABJAIOTCH OTCTOH, (pHUAbTpPaUus U Ce-
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napauus. C NoMOLIbI0 YKAa3aHHBEIX Me-
TOAOB JIOCTU['AETCS OYMCTKa 'Macesa OT
HEpPACTBOPEHHBIX B MacJje NMpuMeced H
BOJBI.

K ©¢u3uko-xuMuyeckumM MeTonaM
pereHepanuy OTHOCATCS ‘METOXBI, TIPH
KOTOPBIX YAaCTHYHO MeEHSeTCs XUMUYe-
CKHll cocraB o0pabaThiBaeMOTO Mac-
aa, Han6onee pacnpocTpaHeHHBIMH H3
(OM3NKO-XHMUUECKIX METONOB SIBJS-
IOTCS OYHCTKa Macja afcopbeHTaMy,
a TakK»e TNpPOMBIBKA MacJja TOpAUHM
KOHJIEHCATOM.

K xuMHUYeCKHM MeTOLaM pereHepa-
IUH OTHOCHTCA OYHCTKA Macex pas-
JUYHBIMH XHMHYECKMMH peareHTaMH
(cepHO#l KHCJIOTON, I1eNOYbI0 H Ap.).
OTHMH MeTOJaMH TOJb3YIOTCA AJf
BOCCTA2HOBJIEHUST MaceJs, IpeTepIles-
WHX B TpoLecce IKCIJIyaTalUH 3Ha-
yuTeNbHblE XUMHUYECKHe H3MeHeHHs.

BriGop cnocoba pereHepalud oI-
pelesisieTcss  XapaKTepoM CTapeHus
Machaa, rJyGHHOH H3MEHEHHsSI ero 3Kc-
MIyaTalHOHHBIX KayecTB, a TaKXke
TpeOGOBaHHAMH, INpeIbABASEMBIMH K
KauecTBy pereHepanuu Mmachaa. Ilpu
BeIGOpe crnocoba pereHepaluu HyXKHO
VUHTBHIBATH TaKXe H CTOHMOCTHHE
I0Ka3aTead 3TOTO Npolecca, OTAaBas
MpeANouTeHHe II0 BO3MOXKHOCTH HAaH-
6GoJsiee TIPOCTHIM H JeIIeBbIM MeETOLaM.



Hexotopsie MeTonet perenepanumu
MO3BOJISIIOT BECTH OYHCTKY MacJa Ha
paGoTawomemM 0GOPYAOBAHHH B OTJIH-
YHe OT CII0CO60B, TPeGYIOMHUX M0JHO-
O cauBa Macjaa U3 MaCAOCHCTEMBL.
C sKclIyaTalHOHHOH TOUKHM 3DEeHHs
METOIBl HENpephiBHOH pereHepamnuu
fosiee MNPEANOUTHTENbHE], IMOCKOJbKY
OHH HO3BOJIAIOT YIJHHHTb CPOK CIAYXK-
OBl MacJa 6e3 Nepe3asiuBKH H He J0-
TIyCKAOT TJAyOGOKHX OTKJOHEHHH 3Kc-
IIyaTallHOHHBIX TNOKasaTeJell Macha
or HopMbl. OJgHaKo HeNpeprBHAsi pe-
resepanus Macsaa Ha paboTalolied
TypOHHe MOXeT ObITb OCYLIECTBJEHA
JHIIb MPH HCHOJB30BAHHM MAaJIora-
6apuTHOrO 0GOPYNOBAHHS, HE 3arpo-
MOXK[IAIOILEro INOMellleHHe H Jomy-
CKaloUlero JIeTKHH MOHTaX M JAeMOH-
rax. K Takomy o6opynoBaHHIO OTHO-
CATCSL cemapaTophl, (HJBLTPHI, anCcop-
Gepul.

IIpn nHanuuuu Gosee CAOKHOTO H
PPOMO3JIKOTO OBGOpYNOBAaHUS TOCJEN-
Hee pasMellaercsi B OTAENBHOM IOMe-
IIEHHH, M IPOLECC OYHUCTKH B ITOM

cayyae TPOM3BOAMTCA CO CJHBOM
macaa. HauGonee  moporocrosimee
o6opyfoBaHHe 1A pereHepaluu

‘Macja HepalHOHAaJbHO HCIOJb30BAThH
JJsL OJUHOH CTaHUMHM, €CJH YYHUTHIBATh
fIepHOJANYHOCTL ero paboTthl. [loaTomy
TaKHe YCTAHOBKH YacTO BHINOJHSAIOTCS
nepeaBUKHBIMH. ng KpymHBIX GJacu-
HbHIX CTAaHUHH C 3HAYUTEJNbHBHIM 00be-
MOM MacJjia, HaXOJsLerocsi B aKCHay-
aTalud, ONpaBALIBAIOT ce6s W cTa-
I¥OHApHble pereHepaTHUBHBIE YCTAHOB-
KH Jo60ro THNa.

PaccmoTpuM  OCHOBHBIE METOIBI
OUHCTKH U 'pereHepanuu TypOHHHOTO
MmacJa. )

Otcrtofi. HauGonee npocthiM H
IelieBBIM MeTOAOM OTAeJeHHA OT
Macjia BOABI, IIJaMa ¥ MeXaHHWUeCKHX
npUMeced ABJAETCS OTCTOH Macha
B CHelHaJbHBIX (aKaX-OTCTOHHHKAX
¢ KOHHYECKHMH gHuImaMH. B sTux 6a-
Kax C TeueHHeM BpeMeHH NPOHCXOLUT
paccioeHne cpel ¢ pa3JHYHBIM yAedb-
HBIM BecoM. UHcToe Macho, uMemwollee
MEeHBIIHN YyAeJbHHIH ‘Bec, nepemenna-
eTcsd B BEPXHIOI uacTh 6aka, a BOJa
4 ‘MeXaHMYeCKHe ITDHUMECH CKallJIiBa-

IOTCA" BHH3Y, OTKyJa H yAAJAIOTCA 4e-
pes chelHaJbHYIO 3aJIBUXKKY, YCTAHOB-
JIEHHYI0 B HH3IIed TOuke Gaka.

PoJsb OTCTOMHHKA BHIIOJHSET H
MacasHbii 6ak, Macasubeie Gaku Tax-
XKe HUMEIT KOHHYEeCKHEe HJU HaKJIOH-
Hble JHUIIa OJs1 c»6opa BOABI H IJIaMa
H HX IocJelyioulero yaaJeHnd. OILH‘a-
KO B MacasHbix 6akax OTCYTCTBYIOT
HalJjaexauye yCJOBHA [IJsd pacc/oe-
HHS MacJoBoJsHON aMyJjabcuu. Maciao
B Oake HaxXo04dHUTCA B NOCTOAHHOM JBH-
KE€HHH, 4YTO BhI3bIBA€T IepeMCIINBa-
HHe BEPXHHX H HHUXKHHX cjoeB. Haxo-
IAIUACS B MacJe HeBbIeJHUBIIHACSH
BO3AYyX CrJaxKHBaeT pasSHHUY MeEXIYy
IIJIOTHOCTAAMH OTAEJAbHBIX KOMIIOHEH-
TOB Ma'CJIOBOJIS{HOI:I CMeCH N 3aTpyh-
HdAeT HX paccaoeHue. K‘pOMe TOTO,
BpeMs HaxoOXJAeHuda MacJja B Macjo-
Oake He mnpeBblaer 8—10 MHH, 4TO
SIBHO HE€JOCTATO4YHO JJs KayeCTBEH-
HOro OTCTOA MacJa.

B 6ake-oTCcTOHHHKE MacJj0 Haxo-
auTCT B O0Jiee GJIATONPUSITHHIX YCJO-
BHAIX, TaK KaK BpeMsd OTCTOS HHYEM HeE
OTpaHH4YHBAETCA. HeJlOCTaTKOM 3TOTO0
MeroAa SBJAAETCA MaJas ITPOH3BOAH-
TEJbHOCTb IPH 3HAYUTEJbHOM ‘Bpe-
MeHH otrcTod. Takue OTCTOMHHKM 3a-
HHUMAIOT MHOTO M€CTa H YyBEJHUHBAIOT
NoXKapoonaCHOCTL ITIOMEIIEHHS.

Cenapanus. Boaee npoussonu-
TeJbHBIM METOAOM OYHCTKH MacJa OT
BOIObl M IIpHMecell fBJAseTCA cemnapa-
IIUg MacJa, 3akKawdaroumasacia B OTAE-
JIEHHHU B3BCUICHHBIX HaCTHUI U BOAHBI OT
MacJjia 3a CUeT ueHTPO‘ﬁe}KHbIX CHJI,
Bo3HHKaWOIIHX B GapabGaHe cemnaparo-
pPa, 'B'pamalow,evo‘ca C BBICOKOH uacTo-
TOH.

Io mpuHUMNY AeACTBHA MaCJOOYHCTHTE/b-
HHE CenapaTophl pasfieflloTcs Ha ABa THOA:
THXOXOJHBIE C YacTOTOR BpameHus ot 4500 no
8000 06/MuH M GLICTPOXOJHBIE C HaCTOTOH
Bpamenus nopsiaka 18 000—20000 o6/MuH.
THXOXOAHBIE cenapaTophl, umewouine 6apabay,
OCHAIEHHBIA TapeiKaMH, HallIH _Han6onbmee
pacupocTpaHeHHe B OTeUeCTBEHHOR MpPaKTHKE.
Ha puc. 5-14 u 5-15 npuBoasATCA cXeMa yCT-
pofictBa # rabapHTHBEIE Da3MepHl TapeabyaTHX
CenapaTopos.

CenapaTtopbi Takxe TMOAPA3NeJAOTCA HA
BaKyyMHble, B KOTOPHIX ofecneuyBaeTcs yiAa-
JeHHe M3 Macja, NMOMHMO MEXaHHUeCKHX IpH-

Mecefi H B3BEIIGHHON BJAarHy, TaKkKe HacTHYHO
pacTBOpEHHOI BJIarH M BO3/yXa, H Ha cemapa-
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Puc, 5-14. Cxema ycTpoficTBa Tapenb4aToro cenapatopa.

1 — Gapa6an; 2 —KaMepa OTBOJAa Macja B cAydYae MepelofHeHHs GapaGaHa; 3 — KaMmepa 4YHCTOro Macha;
4— KaMepa OTCeNapHPOBAaHHOR BJIard; 5 -— AHCKOZEDIKATENb; 6 — HyJeBad Tapefika; 7 — BEPXHAs Tapesaxa
knapudukaTopa; 8, 9— pe3sUROBHle YIJOTHHTeJbHble KOAbUA; /O — Kpwimika GapaGaHa: !/ — ropJoBHHa Kaa-
pubukaropa; /2 — ropaoBHHa nypuduKaTopa; 13 — peryiaupylomee KkoJablo; J4 — nogorpeBareNh Macha;
15 — HacoC OTKAUKH WHCTOTO Macia; I6 — Hacoc NMOxadu IPA3KOro Macia; I7 — GHABLTP; I8 — HMKHAS dYacTh

nHcKoaepxkatens; I9 — ra#tka; 20 — CMOTpPOBOE CTEKJIO.

TOPE OTKPHITOrO THNA. B 3aBHCHMOCTH OT
XapaxTepa 3arpsi3HeHHH O4HCTKa Macla cena-
paTopaMH MOKeT - [IDOH3BOJMTBCA CIOCOGOM
ocBeT/IeHHs  (KJapHduKauus) H crmocoGoM
OYHCTKH 1(IypHpHKaALUL).

OuHcTKy Macia crnoco6oM OCBeT/IeHHs
TMPHMEHAOT JJIS OTAEJEHHS TBEPJbIX MEXaHH-
YEeCKHX TpHMecell, lljiaMa, a TaKXe JJf OT-
JeNeHHsT BOAH, cOJepxKaulelicA B Macie
B CTOJIb HE3HAYHTEJNLHOM KOJHUECTBe, UTO He-
TIOCPEACTBEHHOTO YyhaJieHusi ee He Tpebyercs,
B sToM caydae OTHedsieMble OT Macja TIpHMe-
CH oCTaloTcsi B rps3eBHke GapabaHa, OTKyaa
NepHOAHUECKH YAaJsioTcA. YAajaeHHe H3 Mac-
Jla 3arpsi3HeHHH CNOCOBOM OUHCTKH NDHUMEHS-
10T B TeX cJayuasfx, Korga Mac/jO 3HaYHTeJbHO
06BOJIHEHO H NpejcTaBiAsieT €060f B CyMHO-
CTH CMeCb ABYX JKHIKOCTeH € Pa3HbIMH IJIOT-
HOCTAMH. B 3TOM cCiyyae W BOJa, H Macjo
BEIBOLSITCA H3 CellapaTopa HenpephiBHO.

Typ6uHHOe Mac/o, 3arps3HeHHOe MeXaHH-
9eCKHMH TNPHMECSHMH H He3HAUHTEeJbHBIM KO-
avyectsoM saard (oo 0,3%), oumimawt 1O
cnoco6y ocseTsenud. [Ipu Gosiee 3HAUHTENDb-
HOM OGBOXHEeHHH — 10 cnocofy ouucTku. Ha
puc. 5-14 nemas cropoHa GapaGana usobpa-
KeHa co6panHOfl Ha pabory mo crocoly oc-
BeT/IEHHS, a NpaBasg — MO CHOCOGY OYHCTKH.
CrpenkaMH TIOKa3aHBEl fIOTOKH MacJa H OTce-
NapHPOBAHHOM -BOJAHL

Tlepexox or oxuoro cmocoGa paGoThi ce-
naparopa XK Apyromy Tpebyer mepebopku Oa-
pabana ¥ OTBOASAIIAX MAacCJOIPOBOZOB.
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ITponsBogurenbrocTs Gapabana, cobGpal-
HOro mno cmocofy ocseryieHHa Ha 20—30%
BbIIlE, YeM NpH CGOPKe ero mo crnocofy OYHCT-
kH. Jlns yBesnueHHs] NPOH3BOAUTEJNBHOCTH Ce-
napaTopa Macjao IpelBapHTeJNbHO NOAOIpEBa-
10T 10 60—65°C B 3/eKTpHUECKOM TOJLOTpeBa-
Tene. 3TOT MNOROrpeBaTe]b KOMIUIEKTYeTcs
BMECTE C CEeNapaTopoM H HMeeT TepMOopery.as-
TOp, OTPaHHYHBAIIKEA TeMIepaTypy HOJOrpe-
Ba Macia.

C nomombio cemapatopa OYHCTKY
MacJja MOXHO BeCTH Ha paboTamwulei
TypbuHe. Takags  Heo6XOAMMOCTB
OOLIYHO BO3HHKAET IIPU 3HAYHTEJLHOM
o6BojHeHuH Macaa. B atom cayuae
BCachiBaloluA naTpyGoK- cenapatopa
MIOACOE/HHAGTCS K CaMOM HHXKHel
TOYKe TpPSA3HOTO OTceka Macsaobaka,
a OuHIIeHHOe MacjJ0 HalpaBJisiercs
B uucThifi orcek. Ilpu Hanumumu na
CTaHUUH ABYX CElNapaToOpOB MX MOX-
HO TIOJCOEIHHUTH T[OCAeI0BaTENbHO,
IpHYeM TIePBHIH ceNapaTop IOJIKeH
O6biTb cofpaH 10 CcxeMe OYHCTKH,
a. BTOPOH — IO CXeMe OCBeTJIeHHS.
ITO 3HAUHTEJNBHO NOBHILAET KAayecTBO
OYHCTKH MacJa.
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$uabvrpanua  Duabrpanuen
Macja HasblBaercd OTAeJeHHe Hepac-
TBODUMBIX B MacJje IpuMecell IIo-
CpelcTBOM [ponycka (IponaBiaHBa-
HHU$1) Yepe3 NOPHCTYIO (PHALTPYIOLIYIO
cpeny. B xauectBe ¢uabTpylOIIEro
MaTepuaJja IPHMEHSIOT GUIbTPOBaNb-
Hylwo 6ymary, KapToH, BOHJIOK, MEeLIKO-
BUHY, GesbTHHT 4 ap. Has ¢uabrpa-
AU TyPOHHHBIX Maces NTHPOKO UCIOJb-
3yloTCcA paMouHble QuAbTP-TIpeccH. Pa-
MOYHBEIH QUJIbTP-IIPECC UMEeT CBOA Ma-
CJI0HACOC POTALMOHHCTO UK BUXPEBO-
ro THIla, KOTOPHIH 104 [LaBJEeHHEM
0,294—0,49 MIla (3—5 xrcfcm?) mpo-
IycKaeT MacJ/jo 4depe3 (GHUIbTPYOUHH
MarepHaJ, 3aXaThlll MEXKIy Crneluaib-
HBIMH paMkaMu.  3arpsisHeHHBIH
(GUILTPYIOIIHA MaTepHaJ CHCTEMAaTH-
uecKH 3aMeHserci HOBHIM. OO6uiukh
suj ¢uibTp-npecca TUpHBeAeH Ha
puc. 5-16. QuabTpauus Machaa ¢ Io-
MOIIbI0 (UIbTP-Tpecca OOLIYHO COue-
T4eTCsl ¢ OYHCTKOH ero B cenapartope.
CunpHo 0GBOJHEHHOE MACJ0 HePallHO-
HaJbHO J[PONYCKaTb uepe3 QUILTP-
npecc, NOCKOJAbKY (HJABTPYIOIUA Ma-
Tepuas ObiCTPO 3arpsasHsercd, a Kap-
TOH H OyMara TepalT MeXxaHHYeCcKylo

npouHocTb. Bosee pa3ymMHOA aBasgercs
cxeMa, [0 KOTOPOH MacJjo HpomyckKa-
ercsd cHayaJla yepe3 cemapaTtop, a sa-
TeM uepe3 ¢uabTp-nipecc. IIpn atom
OUHCTKY Macja MOXKHO IPOH3BOIHTH
ua pabotawueil Typ6une. Ilpu Hanau-
yH¥ ABYX NOCJeJoBaTeNbHO paboTarn-
IIHX CEeNapaTopoB (HHJABTP-IPECC MOK-
HO BKJIOYHTH TIOCJe BTOPOTO N0 XOIY
Macjia cenapartopa, colpaHHOro IO
cxeMe KJaapupHKaUUH. ITO MO3BOJUT
no6uTbc 0cob0 BBICOKOH CTeleHH
OUYHCTKH MacJja.

Xopowo 3apekoMeHROBaIH cefs B 3KCH-
Jayatauuud crnoco6el shQpeKTHBHOro YAaleHHS
MeXaHHYeCKHX npuMmecell, paspaboraHHbIE
JIM3 1 BTH.

JIM3 mnpuMmenser B (GHJbTp-npecce CIe-
UMaJbHYI0 TKaHp THNA <QUIBTP-GEJbTURI>
C opraHusaumeii mpouecca (PHILTPOBAHHA IOX
MaJbiM mepenafioM. DTOT cnocob BecbMa ad-
(eKTHBEH 0OIPH CHJIBHOM 3aCOpPEeHHH Macja
ancopGeHToM, a caM (UABTP He HyXyaeTcs
B CHCTEMAaTHYECKOM OGCAYKHBaHHH.

Bo BTHU paspaboraH BaTHHA (HILTD,
KOTOPHI TaKXKe C YCNeXOM IPHUMEHSETCS.

Jnsa obecrieueHHs HOPMaJbLHOrO (QyHKLHO-
HHPOBaHHS Mac/HoCHCTeMbl  Typ6oarperaTa

HalJIeXXHT He TOJBKO HeNpephblBHO YHCTHTDL
MacJ0, HO NEepPHOIHYeCKH (TIOC/Ae PEMOHTOB)
OUHILATb H BCIO CHCTEMY.

Buizod ‘
OO || HAE
TS || e
)| : .
NI oo T
Bzrod Piiag
— j kg

. . + ih_

Puc. 5-16. O6mu# BHA ¢uabTp-Npecca,
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[TpuHATEIT JNaMHHADHBIA DPEXKHUM TeueHHs
Macia B TPyOONpOBOJAaX CHCTEMbl €O CKO-
poCThblO, He MpeBnaloumielr 2 m/c, cnocoberT-
ByeT OTJOXKEHHIO UJiaMa H TPA3H Ha BHYT-
PEHHHX M OCOGEHHO Ha XOJIOAHLIX TIOBEPXHO-
CTHX.

KB T'naBaHepropeMoHTa paspaboran u
npoBepeH Ha NpPaKTHKe THAPOJHHAMHUYECKHIL
cnoco6 ouHcTKH MacjocHcTeM [42]. On 3a-
K/0YaeTcss B CJAeNYIONIEM: BCA MacJOCHCTeMa,
HCKJIIOYasl TMOAUIHIHHKH, OYHIIAeTCs NIPOKAUH-
BaHHeM Macja CO CKODOCTbIO Bbille paGoueit
B 2 pasa u Gosee mpu Temnepatype 60—
65°C. dTtor cnoco6 OCHOBAH Ha OpraHM3aluH
TypOyJeHTHOTO TeYeHHs B INPHCTeHHOH o06.a-
CTH, TIPH KOTOPOM ILIaM M NPOAYKTH KOpPO-
3HH 3a CYET MEXaHHYECKOro BO3JEHCTBHS IO-
TOKa Macja CMBIBAIOTCSi C BHYTPEHHHX TIO-
BepPXHOCTe# H BBIBOCATCA B (HJABTPHIL

uaporuHamMuueckuft €nocoG  OYHCTKHU
UMEET <CJeayiolHe MPeuMyLlecTBa:

1) He HapymlaeTcsl MaCCHBHPYIOWAs NJEH-
Ka, o6pasoBaBlUasicsi B pe3y/bTaTe NJIHTE]b-
HOTO KOHTAKTa MeTajsa € 3KCIJIyaTallHOHHBIM
MacJ/oM;

2) mckaouaer ofpasoBaHHe KOPPO3HU Ha
62a664MTOBLIX H a30THPOBAHHHIX TIOBEPXHOCTSAX;

3) He Tpe6yeT XHMHYECKUX pacTBOPOB
I/l CMBIBA OTJ/IOJKEHMUI;

4) HckmouaeT Ppa3’GOPKY MACJOCHCTEMBI
(KpoMe MeCT YCTAaHOBKH TepeMLIueK);

5) coxpamaer Ha 20—40Y% TpPyHOEMKOCTb
OUHCTKH H TIO3BOJISIET COKPATHTb [IJUTENb-
HOCTb KaNHTaJbHOrO PEeMOHTa TypGoarperara
Ha 2—3 cyrT. :

DKCIIyaTauus Macaa, HCHOAb30BaHHOTO
I8 OYHCTKH CHCTEM, TI0Kasana, 4ro ¢pusHKo-
X¥MHYECKHe CBOKCTBA €ro He YXYAUIAIOTCH,
CNeL0BaTe/NIbHO, OYHCTKA MacCJOCHCTEM MOXKET
NPOH3BOAUTLCA IKCIVIyaTallHOHHBIM MacJjioM.

Ancop6uusa. B ocHoBy 3Toro
MeTOJa OYHUCTKH TYpOHHHBIX Macesn
TNOJIOXKEHO SIBJIEHHE IOTJIOIIEeHHUs pac-
TBOPEHHBIX B MacJe BENIeCTB TBep-
JbLIMH BBICOKOTIODHUCTBIMH ‘MaTepHasa-
mu  (agcopGerramu). IlocpeacTBom
afcopOUUH TNPOU3BOAUTCH YyAaJeHHe
M3 MacJa OPTraHHUECKHX H HHU3KOMO-
JEKYJASAPHBIX KHCJAOT, CMOJ H APYTHX
pPacTBOpEHHBIX B HeM IpuMeceil.

B kauecTBe aAcOpPGEHTOB TIPHMEHSIOTCS
pasnuuHble MaTepHasel: CcHJIHKareab '(SiOs),
OKHCb aJIIOMHHHSA H Pas/MyHble OTOeNMBaIOLIHE
3eMJIM, XMUMHYECKMA COCTaB KOTOPHIX B OCHOB-
HOM XxapakTepusyercsa cojepmxanuem SiO; H
Al,O; (GokcHTBI, AMATOMHUTHL, CJaHLUbI, OTGe-
JHBAIOIKE TVINHH). ApncopGeHTH o6aagaior
CHIbHO PAa3BETBJAEHHOH CHCTEMOH TIPOHHM3HI-
BalOIIUX HX KanWIAspoB. BelenctBue 3TOro
onr ob6aamaloT BecpMa GOJBLIIOH YAEJIbHOH
TOBEPXHOCTBIO TIOTVIOLIEHHS Ha 1 T BemlecTBa.
Tax, manpuMmep, yZAesJbHasi HOBEPXHOCTb aKTH-
BHPOBaHHOro yraa pocturaer 1000 Mm2/r, cu-

JIMKaTeJsi H OKHcH ajioMHHua 300—400 m2/r,
orGeqHBaromux 3emeab 100—300 m2/r.

Tlomumo obueli noBepxHOCTH, 3(deKTHB-
HOCTb afcopOIHHM 3aBHCHT OT pasMepa Top
M OT BeJHYHHBL MOIMIOIAaeMEIX MOJeKya. Jna-
MeTp OTBepCTHil (mOp) B MOTJIOTHTENAX COC-
TaBJSAET BEeJHYHHY NOPSAAKA HECKOJNbKHX Je-
CSTKOB aHrcTpeM. DTa BeJHYHHA COH3MEpHUMa
C pa3MepoM TIOrJIOIlaeMblX MOJIEKYJ, BCJAeA-
CTBHe YEro HEeKOTOPhle BBICOKOMOJIEKYJSPHEIE
coelHHeHHss He GYAyT IOIJIOIATBCST 0c060
MeJKONOPHCTHIMU afcopOentaMH. Tax, HanpH-
Mep, aKTHBHDOBAHHHIA YroJb He MOMeT ObITh
NpHMEHeH JJsl OYHMCTKH Macia BCJAeACTBHE
CBOeil MEJNKONOPHCTOR CTPYKTYypel. B Kauecr-
Be alcopbeHTOB IJsi TypOMHHOTO Macja MO-
TYT TNPHMEHSATbCS MaTepHaJel C pasMepaMu
nop B 20—60 anrcrpeM, uTO NO3BOJSET MNO-
TJIOIATh BBLICOKOMOJIEKYJSIPHBE COEJMHEHHS,
TakWe, KaK CMOJBI U OPraHHYecKHe KHCIOTHL.

TlonyuuBminit GoJsblloe pacnpoCTpaHeHHe
CHJIMKAreJb XOpOLIO TIOIVIOINAET CMOJHCTbe
BEIeCTBA M HECKOJbKO XyXe OpraHHyeckne
kucaotel. OKHCb aMOMHHHS, HA0OOPOT, XOpo-
IO H3BJEKaeT H3 MaceJ OPraHHYecKHe, OCO-
6eHHO HH3KOMOJEKYJsPHEIE, KHCJIOTH H XYXKe ,
TNIOTVIOIAET CMOJIHCThie BeEILEeCTRa.

DTH J1Ba NMOIJIOTHTENS OTHOCSITCS K MCKYyC-
CTBEHHBIM ajcop6eHTaM H 06/afal0T BHICOKOH
CTOHMOCTBIO, 0CO6EHHO OKHCh ajioMHHusL. Bo-
Jiee JeUIeBBIMH SBAAIOTCH IPHPOAHBIE aacop-
OeHTb! ([JIHHBI, GOKCHTBI, OUATOMHTHI), XOTH
30 (PEeKTHBHOCTD HX 3HAUHTENbHO HHKE.

Ounctka ancopGeHTaMu  MOXKeT
OCYILECTBJSTbCH  ABYMSI METOHAMH:
KOHTAKTHBIM H MEPKOJAIHOHHEIM.

KonraxTtHhiit Meron o6pa6oTku
Macja 3aKJalouaercsl B CMellleHHH
Macja € TOHKOPa3MOJOTHIM TOPOI-
KoM axacop6enra. [Ilepex oumcrkoil
Macjao JOJXKHO ObITb HOLOTPETO.
Ounctka ot aiacopbeHra NPOH3BOXHT-
cA IyTeM IpomyckKa Macja yepes
npecc-puabTp. AxcopGeHT NpPH 3TOM
TepsieTcs.

[Ipouecc mnepKoJSIIHOHHOIG (UMAb-
TPOBaAHHUSI 3akKJIOUaeTcs B IPONYCKa-
HHM MacJa, Harperoro jgo 60—80°C,
yepe3 CJaOH 3epHUCTOrO ancopGeHTa,
3arpyKe€HHOTO B ClellHajbHble alma-
patel (axcopbepnl). B srom cayuae
agcopbeHT HUMeeT BHA TpPaHyJa € pas-
mepamu 3epHa 0,5 mim u Brute, [Ipx
TePKOJSHOHHOM MeToJe BOCCTAHOB-
JIEHHs1 MaceJ B OTJHYHE OT KOHTAKT-
HOTO METOJAa BO3MOXKHBI BOCCT2HOBJe-
HUe W TIOBTOPHOE HCIOJb30BaHHE aj-
copBeHTOB. DTO yJdeLIeBJseT NpoLece
OYHCTKH H, KPOMe TOTO, TO3BOJISIET
NpHMeHATb AJa obpaborku macnaa 6o-
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aee 3¢dexkTusHble gOporHE aACOP-
OEHTHI,

CreneHp HCMOJNBL30BaHHA aACOD-
GedTa, a TakKXe KayecTBO OYHCTKH
Macja NpH NepKOAALHOHHOM METOHE,
KaK IIpaBHJIO, BHINE, YeM TPH KOH-
TakTHOM cnoco6e. Kpome Toro, mnep-
KOJMALMOHHBIA METOH TI03BOJIIET BOC-
CTaHABIHBATL MacJjo §e3 CauBa €ero
u3 Maciobaka, Ha paGotatouieM 060-
pyzosanuu. Bce 3atu obcrosirenscra
OpUBEJH K TOMY, 3TO STOT MeETOX Ha-
uieJl NPEHMYILeCTBEHHOE paclpocTpa-
HeHHe B OTEYeCTBEHHOH NpPaKTHKe.

Anxcopbep nNepeIBHXKHOTO THIA
naobpaxen Ha puc. 5-17. OH npexn-
CTaBJsfe€T COGOR CBApHOH UMJHHAD,
3amnoJHAeMBl TPaHYJHPOBAHHBIM al-
copbentom. Kpuiika u nHo axcopGepa
cbeMHble. B BepxHeill yacmu amcopGe-
pa ycraHOBJeH GHABLTP N 3a4ePKH-
BaHHUA MeJIKHX 4acTHL, ajxcopleHTa.
PuabTpOBaHHE Macaa  TPOUCXOIHUT
CHH3y BBepX. D10 ofecneunBaer Hau-
60Jle TOJHOE BHITECHEHHE BO3AYyXa H
yMeHblllaeT 3acopehne ¢uabrpa. HLas
yao6cTBa BHIEMKM OTPpabOTAaHHOTO af-
copbeHTa amnmapar MOXKeT NOBOpayYH-
BaTbCSI BOKpyr cBoeil ocu Ha 180°.

AncopbeHr o6snazaer KCBOHCTBOM
MOTJIOATh HEe TOJBKO IIPOJLYKTH
CTapeHHd MacJa, Ho H Boay. IToaromy,

?G::n

-Pre. 5-17. AncopGep.
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npexJae 4eM MOABEepPrHyThLes obpabort-
Ke axcopOeHTOM, Maco JOJNKHO OHITH
TIATeJbHO OYHINEHO OT BOAK M IUJAA-
ma. bBes sroro ycaoBus aacopGeHT
6GBICTPO NOTEpsieT CBOH IOIJIOH[AIoLIHE
CBOACTBA M oOuMCTKA Macha OGyzer
HekauecrBeHHO#, B ofmeit cxeme 06-
paboTk# Macaa amcopOuMsa HOJIKHA
CTOATb IIOCJE OUHCTKM Macja uepes
cenapatopel u «puabrp-mpeccel, [Ipn
HaJ/MYHY Ha CTAHUMH JBYX Cenaparo-
'POB poJib (HUIABTP-IIPECCA MOXKET BHI-
NOJHATh OXHMH U3 CelapaTopoB, pabo-
TaWIUHA B peXuMe KJaapuhHKaIMU.

Hcnonb3oBanubifi ancopGeHT Mo-
JKeT OBbIThb JIETKO BOCCTAHOBJIEH IyTeM
TIPOJlyBKH yepe3 Hero ropsiuero BO3Ny-
xa ¢ teMnepatypoit okoso 200°C. Ha
prc. 5-18 n3o6pakeHa yCcTaHOBKA A
BOCCTAHOBJIEHHSI aJCcOpPGEHTOB, BKJIO-
yalollasi B ce6s BEHTHJAATOP IJS IIPO-
KayKH BO3JyXa, 3JIEKTPHYECKHH Ha-
rpeBaTeab AJS €Fo NojorpeBa H Gak-
peakTHBATOp, Kyla 3arpyxaercs BoC-
CTaHABJHBAaeMHIH amCOPOEHT. ‘

Ancop6uuoHHass OuyHCTKa He MO-
JXKer OBITb HCIIOJIB30BaHa AJd Maced,
COZepKalUX TPHCAZKH, TaK Kak I0-
ciaenHue (KpoMe HOHOJA) TOJHOCTBIO
yRaJsAoTCsa afcopGeHTaMu,

IIpoMbBIBKa KOHXEHCATOM.
dtror Bux 00paloTKH Macjaa OpHMe-
HfieTCl HPH YBEJHYEHHH KHUCJIOTHOIO
YHCJAA ‘Macja U MOSABJIEHUH B HEM HU3-
KOMOJIEKYJIIPHBIX  BOZODAaCTBOPHMBIX
KHCJIOT,

Kak nokasana mpakTHKa, BCJEACT-
BHe NPOMBIBKH Macjia YJAydilaiTcs H
JIpyrue €ro MOKa3aTeJH: IOBBIIAETCH
JIe3MYJIbCHOHHASL CIOCOOHOCTD, YMEHb-
1aeTcsd KOJHYECTBO HLIaMa H Mexa-
Hu4eckux npumeceit. s yayumeHus
pPacTBOPUMOCTH KHCJOT MAacj0 H KOH-
JeHcaT ClelyeT MOXOTperhb A0 TeMile-
patypn. 70—80°C. KosunuecTBO KOH- .
JeHcata, He0GXOIHMOTO JJIS1 TIPOMEIB-
KM, cocraBasger 50—100% xoauuectsa
npomMbiBaeMoro Machaa. Heo6xoaumm-
MH YCJTOBUSIMH KaueCTBEHHOM IPOMBIB-
KH SBJSIOTCH XOpolliee NepeMellnBa-
HHe MacJja C KOHIEHCATOM H CO3jaHue
BO3MOXKHO OGOJbIIeH TOBEPXHOCTH HX
conpukocHoBenus. Has obecneueHus
3THX YCJOBHA yAOOGHO BOCHOJbB30-



Puc. 5-18. ¥YcraHoBka AAsS BOCCTAHOBAEHHR
azpcop6eHTOB.

4 — GaK-pDeaKTHBATOP; 2 — 3JeKTpPONoxOrpeBaTelb
BO3AyXa; 3 — BO3AYXOJAYBKa.

BaThCA CenapaTtopoM, TIAe Bojda H
MacJI0 HaXOJsITCA B MeJKOAHUCTIEPCHOM
COCTOSHHH H XODOIIO NepeMellHBa-
loTes APyr ¢ Japyrom. HuskoMoneky-
JSpHEIE KUCJAOTH MepexolaT NIPH 3TOM
M3 Macja B BOAY, C KOTOpPOH OHH H
oTBoxATca u3 cenaparopa. Illaam u
MpHMecH, Haxondllpecs B Macje,
YBJ2XKHSIOTCS, UX [JIOTHOCTb YBEJIHUH-
Baercs, BCJAEACTBHE UEro yJyqlIaioTcs
YCJAOBHS HX CeNapauuy.

IIpoMBIBKY MacjJa KOHAeHCATOM
MOXKHO IPOH3BOJUTb H B OTHEJBHOM
Gauke, TAe LUPKYJANHUS BOXBl H Mac-
Jia OCYILeCTBJIAETCH ¢ TIOMOILbIO Iapa
WIH CIlelHaJbHBIM 'HacocoM. Takyio
IIPOMBIBKY MOXKHO OCYIIECTBJSATb BO
BpeMsl pemoHra TypOHHH. Macao mnpu
sToM 3abupaercs H3 Macjaobaka H 1O-
CJie TPOMBIBKH TIOCTyIlaeT B pe3eps-
HYIO €MKOCTb.

O6paborka mesouaMH
TpAMEHsIeTCs MpH TayO60KOH H3HOIIEH-
HOCTH MacJjia, KOTJa Bce Npeabiayline
METOABl BOCCTAHOBJIEHHSI SKCIIyaTa-
IIMOHHBIX CBOMCTB Macja OKa3blBaKT-
Cs1 HEIOCTATOUHLIMH.

Hlenoubr mnpuMeHsieTcs I8 He#-
TpaJu3anyd B Macjax OPraHHYecKHX

KHCJOT, OCTAaTKOB CBOGONHON cepHOH
KHCAOTH (TIpu o6paboTke macjaa KHC-
JIOTOH), yAdaneHHs 3¢HPOB M JAPYTHX
coelHHeHUH, KOToOpble DU B3auMojeli-
CTBHH C Ilesoubio 00pasyloT CoJi,
7iepexoJsilliie B BOJAHBIA PaCTBOP H
yaajsieMble mocnaeayiollef o6pabor-
KOH MacJaa. ,

Jns peredepaund OTpaBOTaHHBIX
MaceJ uallle BCero npuMeHsiercs 2,5—
49% -ueii exxuil HaTp Ay 5149 Heli
tpuHatpuiidocdar.

O6pa6oTky Mac/ia LieNo4aMH MOXK-
HO NPOM3BOAUTh B CeNapaTtope aHaJIo-
FHYHO TOMY, KaK 3TO OCYIIECTBAAETCS
IpU NPOMBIBKE Macja KOHAEHCATOM.
Ilponecc Bemercsa mpu TeMieparype
40—90°C. dasa cokpalneHHust pacxoia
IIeJIOYH, a TaKXKe YJIYUHNIeHHT KauecT-
Ba OYHCTKH MacJO HOJIKHO ObITh Npea-
BapUTEJbHO 00€3BOXKEHO B Cemaparo-
pe. Tlocaenyiomas obpaGoTka Macja
HOCJIe BOCCTAHOBJEHHSI €ro UIEeJOYblo
3aKJIOYaeTCsi B TIPOMEBIBKE €ro rops-
yUM KOHJeHcaToM H o6paboTke ancop-
6eHTaMH.

[TockosbKy HCNOJIb30BaHHE XHMH-
YecKHX peareHToB TpelyeT mpenBap-
TEJbHOH U mocnenyiouleli o6paGoTkn
Macsa, NOSIBUJIHCh KOMOUHHPOBaHHbLIE
YCTAHOBKH 1Ji ITyGOKOH pereHepauuu
MacJja, e Bce 3Tallol 06paboTKH Ma-
cJla COeMHEeHbl B €IMHBIA TeXHOJOTH-
YyecKHi npollecc. TH YCTAHOBKH B 3a-
BHCHMOCTH OT NPHMEHSIEMOH CXEMBI
pereHepanuy Macjia WMeEKT LOBOJBHO
CJI0XKHOe OOOpYAOBaHHE M BHITIOJHS-
I0TCSl KaK CTAllHOHADHBIMH, TaK H Ile-
PEeLBHKHBIMH.

Kaxpas cxema Bxjawuaer B cels
crneunduieckoe ANA NaHHOTO MeToJa
o6paboTkH 060pyldOBaHHE: HacOCH,
6akHu-MellaJKH, OTCTOHHUKH, PHILTP-
npeccet U Ap. MmeioTcs Takxe yHHBep-
CaJbHBIE YCTAHOBKH, IIO3BOJISIIOIIHE Be-
CTH IIpollecC pereHepanuu Macena 7O
A1060My METOLY. -

e) IlpumeHenue mpucaaok

TIpaMeHeHue nNpHCANOK SIBJISAETCS
HauboJiee cOBpeMeHHBIM H 3¢ derTHs-
HbBIM METONOM COXpaHeHHS (HU3UKO-
XHMHYECKHX CBOHCTB Mac/aa B IIpoHec-
ce JJIHTENbHON 3KCITyaTallHH.
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Ilpucankamu HasbIBaOTCS BBICOKO-
aKTHBHbIE XHMHYECKHE COeJHHeHHd,
no6aBasieMble B Mac/0 B HE3HAYHTENb-
HOM KOJIHYECTBE, TO3BOJAIOIHE II0I-
JAEepPKHUBATH OCHOBHBIE IKCILIYaATALHOH-
Hble XapaKTEePHCTHKH Macaa Ha Tpe-
6yeMOM ypOBHE B TEUeHHE IJIHTEeTb-
HOro <cpoka pabotel. Ilpucamku, no-
OaBasieMble K TYpPOMHHBIM MacJjaM,
AOJXKHBl OTBEYaTb LEJIOMY PSIAY Tpe-
Goanuil. dTH CcOeNUHEHHS MOJKHBIL
OBITh JOCTATOYHO HELIEBH, TPUMEHSTh-
Ccd B MaJbBIX KOJHYeCTBAX, XOPOIIO
pacrBopsiTbcsl B Macje INpu paboueii
TeMIepaType, He JaBaTh OCAaJKOB H
B3Beced, He BBHIMBIBATBLCHS BOJON H He
U3BJIEKaTbhCst afcopbenTamu. [leficTaue
IIPHCAJIOK NOJIXKHO JaBaTh OJMHAKO-
BBl 3ddeKT, AAA Macea PasJIHYHOIO
NIPOUCXOXKIEHHS U pa3iiMuHOH CTeNneHu
u3HourenHoctu. Kpome rtoro, cra6uau-
3UDYS OIHM TIOKA3aTeNH, NPHCANKH He
JOJIKHBL YXyALIaTh APYTHe 3KCILUyaTa-
HHOHHBIE IIOKa3aTeJqd MacJa.

HyxHo oTMeruTh, 4TO mNpHCAMOK,
YIOBJIETBOPSIIOIIHX BCEM 3THM Tpe6o-
BaHusM, noka eie Her. Kpome Toro,
He CYLIECTBYET COEIHHEHHS, CHOCOG-
HOro cTabu/aM3HpOBATh CPa3y BCe 3KC-
IJyaTallHOHHBIE II0Ka3aTeld MacJa.
Hdna 3Tofi Leau CyUIeCTBYIOT KOMIIO-
3HUHKH PAa3HYHBIX TIPHCANOK, KaxKAas
H3 KOTOPHIX BO3JAEHCTBYET HA TOT HJH
HHOH 10K&34Tedb,

Hdns macen HeTSHOrO NMPOHCXOXK-
JeHHsl paspaboTaHbl caMble pasjny-
Hble ITPUCANKH, H3 KOTOPHIX IJASI Typ-
GUHHOTO Macjla BaKHEHLUIHMH SBJASIOT-
€Sl aHTHOKHCJHTEJbHasi, aHTHKOPPO-
3UHHAS M JeIMYJbTUPYIOILAS.

[aBHOM 1O CBOeMy 3HaueHHIO sIB-
JAseTcs AHTHOKHCIHTEAbHANA
NpHcanka, cTabuIH3upYIONasd KHCAOT-
HOoe yncao Macia. MimeHno mo stomy
NI0Ka3aTeqi0 MHOpH  He6/JaronpHUsiTHBIX
YCIOBUSIX 3KCIIyaTaluu MAacJ0 cTa-
peer 6bicTpee Bcero. JlauTeNbHOE Bpe-
MSI OCHOBHBIM THUIIOM aHTHOKHC/IHTENb-
HOHl NIPUCAJIKH OTEYECTBEHHOrO IPOHU3-
BoJcTBa Oblia mpucanka BTHU-1. dra
npucajgka JOCTaTOYHO aKTHBHE, XO-
pomro pacTBOpsieTCss B Mache, IpHMe-
HeTCA B MaJbiX KoauuectBax (0,019%
Macchl Macaa). HepocratkoM 3Toil
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NpHCAIKU SABJISAETCS TC¢, YTO OHA Tpu-
rOJHa TOJIbKO AJSl CTaGHAH3aLHU CBe-
KHX Maces. Y Maced, GHIBIIMX B 3Ke-
NJIyaTalHH H YaCTHYHO OKHC/AHBIIHX-
Csl, OHa yxXe He MOXKeT 3ajJepkarh
npouecc fajbHEHIIEr0 OKHCJICHHS.

‘B 3TOM OTHOWEHHH AyulIMe Xapax-
TEPUCTUKH HMeerT npucaaka BTH-8.
Ona GoJjee akTHBHA H, KpOMe TOTO,
NpUroiHa Kak A5 CBEXHX Maces, Tak
H s Maces, ObIBIIMX B ynorpeGie-
HHH. B kadecTBe HeOCTAaTKa Ciefyer
OTMETHTb CIIOCOOHOCTL 3TOTO COEMHHE-
HHSl BBILEJATD Yepe3 HeKQTOpoe BpeMs
B3BeCb, BLI3HIBAIOILYI0O I[IOMYTHEHHe
Macaa. s ycrpaHeHHS 3TOro siBJe-
HUSl Mac/Jio B HayaJbHOH CTAJHM 3JKC-
nayaTaudd Heo6XOAMMO HPONYCTHTh
yepes  GHJIbTP-Npecc. Ilpucanka
BTH-8 noGasasierca B KoJu4ecTB
0,02-—0,0259 macce macaa. ‘

Haunbdonee spdeKTHBHEIM aHTHOKH-
CITATENILM, TIOJYYHBINEM IIHPOKOE pac-
[IpoCTpaHeHHe KaK y Hac, Tak H 3a
pyGexoM, sBaserci 2,6-IHTPETHUHBIN
OyTua-4-Metundenod, MOJYUHBLIN i
B CCCP nasBauue JJBK (monos). dra
NpHCagKa JIETKO pPacTBOPSieTc B Mac-
Jie, He IaeT 0CaJKOB, He H3BJIEKaeTCH
M3 Macja amcopGeHTaMH, He paspy-
waercs npH obpaboTke Macaa ILic-
JIOYBLIO M METa/VIHYeCKHM HaTpHeM.
Ilpncanka ymaasiercss Jumb NpH OdH-
CTKe Macya cepHoH kuciortoil. TIpume-
HeHne mnpucaiku JBK B 2—5 pasa
VAJHHSIET CPOK paBoTHl XOPOIIO OYH-
LIEHHOro Macja. EXuHCTBEeHHBIH Helo-
CTaTOK 3TOr0 AHTHOKHCIHTE/SI — yBe-
JIHYEHHBIH MO CPaBHEHHIO C APYTHMHK
npucaakamu  pacxon  (0,2—0,5%).
VIMeroTcsl TakXKe OCHOBAaHHA K TOMY,
4TOGBl H 3TY HOPMY VBEJHUHTb.

AnTukopposuitube npucai-
KH ITPUMEHSIOTCSA C LeJIbIO 3aLIHTh Me-
Taj/sa OT AeHCTBHSI KHCJOT, COAEpKa-
IHXCS B CBEXKEM Maciie, a TakxKe Npo-
AYKTOB OKHCJEHHS Macjaa. AHTHKOp-
posuilHblil 3¢ deKT cBoxUTCS K 06paso-
BaHHIO Ha METaJJe 3alIMTHOH TJeHKH,
samuuaiomens ero ot kKopposuu. Oxn-
HOH M3 Hau6oJsiee 3 (HEKTHBHBEIX AHTH-
KODPO3HHHBIX TPHCANAOK  SBJASETCT -
npucanka B-15/41, npemcrasasomas
3(pHp aJKEHHJ-THTAPHOH KHCAOTH. AH-



THKOPPO3HHHbIE NPHCAAKH MOTYT B He-
KOTOPOH Mepe IOBHINATL KHCJIOTHOE
YHCJAO MacesJ H YMeHbIIaTbh HX CTa-
OusabHocTh. TlosToMy aHTHKOppO3H-
Hble TIPHCANKH MPUMEHSIOTCE B MHHH-
MaJbHO HEOGXONMMOH KOHUEHTpAIH
COBMECTHO C AHTHOKHCAHTEJIbHLIMH
npHcajgkaMu.

Heamynbrupylouue npuca-
KH (1eaMyabraTopnl) — BellecTsa,
IpUMEHsIEMble AJd paspyuleHus Hed-
TAHBIX M MacJAsHbIX 3Myabcuil. Me-
3MYJbraTOpel IPeNCTaBAAIOT cobof
BOIHBIE PACTBOPH HEHUTPaJTU30BAHHO-
HOrO KHCJIOrO T'YADOHAZ HJH 3MYJbCHAH
MHHEPAJbHOTO Macja BBICOKOH cTere-
HH OUUCTKH C BORZHBIM DacTBOPOM Ha-
TPHEBHIX COJiel HeTAHBIX U cyabdo-
HeTAHBIX KHCJIOT. B mocsaennee Bpe-
M5l B KauecTBe AE€IMYJIbraTopoB GhUIH
NpeAJOKeHb HOBbIE COeTHHEHU — JH-
npokcaMuHbl. HauGosee sddekTus-
HBIM M3 HHX SBJSETCS JAMIPOKCa-
muH-157 {AI1K-157], paspaGoTaHusli
BHUWMHII.

5-3. NTPUMEHEHHE OrHECTORKHX
AKUAKOCTEH B CHCTEME MACIJIO-
CHAB)XEHHUA TYPBUH

a) Bonpochl moxapo6e3onacHOCTH co-
BPEMEHHBbIX NapOBLIX TYpOHH

C pocrom mommuocTH TypGoarpera-
TOB H yBeIHYeHHeM HauaJbHBIX Tapa-
METPOB Napa CYLIECTBEHHO YBEJHUM-
Jiach TNOXKapOOMacHOCTb MAaCASIHOH cH-
creMbl Typ6uHb. Ecnu y arperartos
CPaBHHTENbHO HeOGOJbIIOH MOLIHOCTH,
pa6oTaollux Ha CPelHUX NapaMeTpax
napa, 3aropaHisl MacJjia 6BLTH OBOJb-
HO DENKHM SIBJIEHHEM, TO C IEPEXOAOM
Ha BBICOKHE NapaMeTpsl Mapa KOJHue-
CTBO IIOKapOB CTaJO pE3KO BO3pa-
CTaTh, YTO 3aCTaBHJIO TIIATEJIbHO MHPO-
aHAJH3UPOBATh NPHYHHBEl 3TOTO SIBJE-
HHSl M TIepeHTH K H3BICKAHHIO HOBRLIX
3¢ dekTUBHBIX Mep GopbOBI ¢ 3aropa-
HHEM MacJja.

OCHOBHEIMH NMPHYHUHAMH BO3pOCHIe
T02KapOOMACHOCTH COBPEMEHHEIX TYyp-
6oarperaToB SIBJISIIOTCH IOBHILIEHHE
DaBJIeHHSl Macja B CHCTEMAax peryJiu-
POBaHMs, yBeJHUEHHE NPOTAKEHHOCTH

MAacCJONPOBOJOB, YCJAOKHEHHE CXEMH
peryJHpOBaHUs M 3aUIATHI, IOBHIILE-
HHe TeMIepaTyphl NapoNnpOBOAOB, KOP-
nyca TYpOHHBL M NAapOBLIX KJIANAHOB,
HCIOMIb30BaHUE BOAOPOIA B CHCTEME
OXJIaXKAEHHS 3JeKTPOreHepaTopa.

YBesqnueHHe [aBJIEHHS CHJIOBOTO
Macjla B CHCTEMax DeryJHpOBaHHs fB-
JIIETCA €CTeCTBEHHBIM CJIEICTBHEM IIO-
BBIIIIEHH MOLIHOCTH W HayaJbHBHIX Ma-
pamerpoB TypOHHBL. [lnsi coxpaHeHus
BPEMEHHBIX XapaKTepHCTHK CepBOMO-
TOPOB IIPH BO3POCHIHX NapOBHIX YCH-
JHAX Ha peryJupyolge KIamasbl
B COBPeMeHHBIX TypGoarperarax Max-
CHMaJIbHOE JaBJIeHHE Macja B Maclo-
CHCTEME JOJIXKHO JOCTHraTh 3,9—
6,9 MIla (40—70 xrc/cm?). B Takmx
YCNOBHAX  YBETHUHBAETCS BO3MOXK-
HOCTb HapyillleHHs (byaHIEeBHIX
COeNIHHEHHH H Pa3pHIBOB MacJONPOBO-
JOB BCJIENCTBHE THADPABIHYECKHX yIa-
POB, BBI3BAHHBLIX OBICTPEIM 3aKPBITHEM
KJIaaHOB MPH ¢6pocax HarpyskH. ¥se-
JIMYeHHAs TPOTAKEHHOCTh JHHHH Mac-
Jla BEICOKOTO JaBJIEHHS TAaKXKe CHocob-
CTBYeT BO3HHKHOBEHHIO T'HApaBJHYe-
CKHUX yIapoB.

HemanoBaHbIM 06CTOATENBCTBOM,
YCHJIMBAIOLHUM TOKapOONacHOCTb, fB- -
JIIETCSl NOBHILIEHHE HAayaJbHOH TEMIe-
patypnl cBexkero mapa. Ilpu momaga-
HHHM MacJa Ha Tropsiyde IOBEPXHOCTH
Typ6oarperara npouCXomsaT 6osee Gbi-
CTpOE HCHapeHHe M BOCIJaMeHeHHe
MacJaa.

Bricokoe faBieHue Maciia yCa0XK-
HsieT TYIIeHHe Moxapa, TaK Kak BO3-
pacTaer 1aJbHOOOHHOCTL CTPYH, BBHITE-
Kawlled yepe3 HelJIOTHOCTb, 4TO HpPH-
BOIHUT K PACHPOCTPAHEHHIO NTOXKapa Ha
Apyrue o6wekTol. [TossBnenne sogopon-
HOH CHCTEMBI OXJaXKAEHHS TeHepaTo-
pPOB TaKikKe YBEJHYUIO IOXKAPOOMAac-
HOCTb Typ6oarperara, Tak KakK B3pHI-
BBl H 3aropaHus BOJAGPOJA 4acTO CO-
NPOBOXKAAKOTCA BOCIJIAMEHEHHEM Ma-
C1a B CHCTeMe YIUIOTHEHHS TreHepaTo-
pa. Ilonaganue BogopcLa B Mac/asIHYIO
CHCTEMY TYpOHHBI M MacasiHbid 6ak
TOXe MOXeT ObITh IIPHYHHOH NOXKapa
B MacJocHCTeMe.,

HekoToprie KOHCTPYKTHBHBIE MePO-
NpHSATHSA, TAKHE, KaK pa3MellleHHe cep-
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BOMOTOPOB DETyJHPYIONINX KJAANaHOB
H JIPYrHX 3/IEMEHTOB CHCTEMH pery-
JIHPOBaHHUA, HAXONAALIAXCA NOH HaBJe-
HHEM, B CTyJ/ie NONIIHIHHKOB, OPraHH-
3auusl aBapUAHOIO CJIWBA Macaa #3
Macao6aka M Ap., KaJH CBOU Pe3yJlb-
Tartel, OXHAKO TIOJHOCTHIO peIIHTh
npo6/ieMy MOKapoONaCHOCTH ¢ HX T0-
MOILBI0 HE YyAanoch. PaAuKaIbHLIM
pelleHHeM 3TOTO BONPOCA ABJISETCS
Nepexox Ha HCHONIb30BAHHE HETOPIOYHX
H OTHECTOHKHX XHIKOCTEH B cHCTEMax
PEery/JiHpOBaHHUS H CMasKH. ‘

t

6) CBoiicTBa OTeuEeCTBEHHBIX OFHECTOM-

KHX XHIKOCTeHd H BONPOCH HX 3KCNaya-
TaluHH

Paspaborka ormectofikux XuAKO-
CcTel A/t HCNOJb30BAHHS B CHCTEMAax
PEryJIUPOBAHHA H CMa3KH Havasrach
B Hawe# ctpaHe B KoHue 50-x ropos,
C MOMEHTa OCBOEHHSl arperaToB Ha
CBEPXKPUTHUECKHe NapaMeTpbl. OCHOB-
Hasd 3ajfaya 3aKJ0Yalach B TOM, YTO-
6Bl NOAYYHTL KHAKOCTb, [0 CBOHM
CBOHCTBAM MaJO OTJHYAIOUIYIOCH OT
Heqymngro Macna, HO ofJaanamouyio
BBICOKOH TEMIIepaTypoll CaMOBOCIJIA-
MeHeHHA. DTO NO3BOJHUAO0 Gul 6e3 3Ha-
YHTEJBHBIX NepellesioX NPUMEHHTD ykKe
CYIIECTBYIOLIHE CXEMHB! H 3J€MEHTHI CH-
CTEMBbl DPEryJHPOBAHHA H TeM CaMbIM
HCIIOJIL30BaTh BeChb HOraTefiuuil ONLIT
Hamwux TypOOCTPOHTENbHEIX 34BOLOB
N0 CO3MaHHIO CXEM PEeTYJIHPOBAHHA H
MacsnocHabX)eHuss Typ6oarperaros.

Hicxonsn u3 stux coobpaxenufi aabopa-
TopReH HegTn M Macna BTH paspaGoran pan
MOAH(HKALHA OrHEeCTOMKOA IKHIKOCTH THOA
«#BBHOAb>». Tlepsrle Mapxku ormecrofixoll xuj-
KOCTH <HBBHOJbL-]1» M <HBBHONL-2» GOBIAH IO-
JIy4eHbl Ha 6ase CMELHAJBLHOrO TPHKpPe3Hadoc-
(I)aTa H 3arymeHHOro CHJHKOHOBOTO JlaKa
K-43. «WBBHOMDL-3» COCTOHT M3 CHEUHAALHOrO
Tpurcuienuadocdara.

HexoTtoprie nokasartenn oteuect-
BEHHBIX OTHECTOHKHX XHAKOCTEH, 3a-
HMcTBOBaHHbIe H3 [49], npexcrasie-
uel B Taba. 5-6. 3necp Xe Anxs cpas-
HEHHS MNPHBOAATCA XaPaKTEPHCTHKH
HedTAHOrO TYpOHHHOIO Macjia H Tpe-
Gosauus I"OCT ua Hero.

Kax BHAHO ¥3 TaGaHLE, <}BBHU-
OJIb» B OCHOBHOM COOTBETCTBYET Tpe-
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GoBaHHAM, NPEABABIAEMEIM K TYpOUH-
HBIM MacsiaM. Baxnefimas xapakrepu-
CTHKA 3TOH JXHJAKOCTH -— BSI3KOCTb —
IIPAaKTHYECKH COOTBETCTBYeT Tpe6GoBa-
HuasM T'OCT Ha sTOT mnOKasarelb
BCJICICTBHE UEero OTHECTONKHE KHIKO-
CTH THMA HBBHOJb» MOTYT OHITH HC-
TI0JIb30BAHEI H B CHCTEMe CMA3KH.

Temneparypa camoBocniaMeHeHUs
XKHAKOCTH HAMHOTO [IPEBBILIAET TeMIIE-
partypy neperperoro napa B COBpeMeH-
HHIX Typ6oarperarax, 4to IOJHOCTHIO
HCKJIIOYaeT BO3HHKHOBEHHE THOXapa
BCJIEACTBHE NONAaNaHHs JKHAKOCTH Ha
ropsiyde TIOBEPXHOCTH TYpOMHHEL. ¥Be-
JIHYEHHe TJIOTHOCTH OTHEeCTONKOM KHUI-
KOCTH HakJajblBaeT ONpeIeJeHHbI
OTNEYATOK Ha KOHCTPYKIHIO MaCJsIHO-
ro 6aka. TTockoabKy «MBBHOMb» TAXKe-
Jiee BOJbl, TO BBIIeJIHBIIAsACA BoAa Oy-
HeT CKalIuBaTbCA He B HHXKHeH TodY-
Ke Gaka, a BBepxy. MmenHno orcioia
ee H caenyer ylnaiasrtb. OpHako yaa-
JieHHe BOJH H3 BEPXHHUX CJ0eB Gaka
He NpeicTaBjsieT TPYAHOCTH, IOCKOJb-
Ky OHa JIerKO HCrapsercsi ¢ TOBepx-
HOCTH OrHecTOHKOH xuakocTH. Hako-
MHBIIMACA ONBIT 3KCIJIVATALUH OrHe-
CTOMKOA JXHIKOCTH «HBBHOJIb» [OKa-
3aJ1, YTO IO HEKOTOPBLIM IIOKA3aTendM
OHAa [IPEBOCXOAHT TYpOHHHOE MacJo,
a 10 HEeKOTOPHIM YCTYINIaeT eMmy.

K 1noJsoxuTeJbHBIM CBOHCTBAM «UB-
BHOJIsI» CJIelyeT OTHECTH BBHICOKYIO NPO-
THBOOKHCJAHTENbHYIO  CTAOHIBLHOCTD,
MEHbIIYIO, 4eM Yy He(TsaHOrO Macna,
HCIIAPAEMOCTb, MEHbIIYI0 arpeccHs-
HOCTb B OTHOLIEHHH MeTaj1oB. C Apy-
roff CTOPOHHI, OTHECTOHKOE Macjo Xy-
)Ke BhIleNIsIeT PACTBOPEHHHIH B HeM
BO3yX, GoJiee CKJIOHHO K IeHoo6pa-
30BAaHHIO, PACTBOPSIET HEKOTOPHIE NpO-
KJIafoyHble H H30JSIIHOHHBIE MaTepua-
Jibl, paHee TpHMeHsBUIHeCA B Typ6O-
CTPOEHHH, TaKHe, KaX NapaHuT, Mac-
JOCTOHKAas pe3HHa, G6aKeauT, I[OJH-
xa0pBuHMa U T. A. [IpHmenenue xun-
KOCTH <«HBBHOJMb» TpeGyeT 3aMeHH
3THX MarepuajoB Ha OoJjee cToHKMe,
TaKHe, KaK MpecclinaH, CHAHKOHOBAS
pesuHa, uwieanak, ¢ropomnacr. Hu-
JICKTPHYECKHE CBOHCTBA <«HBBHOJN»
XyXe, 4yeM y HedTAHOro Macja, ofHa-
KO 0npH MaJjioM YDOBHE HamnpsikKeHui,



Tab ruya 5-6

TOST 3555 7a | TypGumioe wac.
DH3HKO-XUMHTECKHE CBOACTBA TypOHuHOE Ma- | IO 22 n3 Ga- “HBBHOJNIL-2* #HBBHEONB-3*
cJio KuHcKolt HedTH
BrskocTp ruHemaTHueckas npd 50°C, cCr 20—23 21 20—22 22—25
Kucsornoe yucao, mr KOH Ha 1 r macha He060.uee 0,009 0,02 0,02
,02
Vnenouulit sec _ 0,89 1,17 1,12—1,17
Teygepmypa BCMHIIKK B OTKpuTOM THrie, | He mmke 195 238 251
180
Temnepac':rypa CaMOBOCTIJIAMEHEHHST B BO3AY- 370 710 . 740
xe, °
Temnepatypa sacteiBanus; °C He pume —45 —20 —17
IpospaunocTs Ipospauno
Copepxanne BOAOPACTBOPHMHX KHCJOT H OrcyrcrByer
mesoyet
Cofiepanue MeXaHHYECKHX NpHMecel Orcyrersyer

NIPHMEHSIEMOM B 3JIeMeHTax aBTOMaTu-
KH, TIOIBEP:KEHHKX BO3AEHCTBHIO XHUA-
KOCTH <«HBBHOJIb», 3TO He IPHBOIHUT
K KakuM-1u60 HapylieHusiM B pabore
aBTOMaTH4Yeckux ycrpoiicts. OnHako
«HUBBHOJib» BO3JEHCTBYET Ha NPHMEHsA-
eMble B Hacrosiiee BpPeMs H30JHPYIO-
IIMe MOKPLITHA OGMOTOK I'eHepaTopoB.
TlosTOoMYy A/l NpHMEHEHHS OTHECTON-
KHX Maceq B CHCTeMax CMas3KH H yi-
JOTHEHHH TeHepaToOpoB HeoOXOANMO
npeaBapUTeabHO pa3paboTaTb CTOHKHE
H30/IMPYIOIHe HOKPBITHSA.

PaccmarpuBass BONPOCH 3KCIya-
Taldd OTEYeCTBEHHOTO OPHECTOHKOTrO
Macja, MBl He MOXeM HEe OTMEeTHTb
IBYX KPYNHBIX HELOCTaTKOB 3TOH XKHI-
KOCTH: TOKCHYHOCTH H BBHICOKOH CTOH-
MOCTH.

ToKCHUHOCTL TIEPBHIX MapoK XKHI-
KOCTH <HBBHOJIb» OODSCHAETCH BHICO-
KOI TOKCHUHOCTBIO COeXHHEHHH, BKJIO-
yalomuX Tpukpesuadocdar, KOTOphLIE
IpH TONafaHWH B ABIXATCJbHBIE TYTH
H B XeJyAOUHO-KHIIEYHbIH TPakKT 4e-
JOBEKa MOTYT BhI3BaTh OTPABJIEHHA
HEpPBHO-IIAPAJHTHYECKOr0 XapakTepa.
OTH XKe BeUIECTBA MOTYT IIPOHHKATb H
yepe3 HeMOBPeXAEHHYIO KOXY uesioBe-
Ka. Bce »3T0 3acraBasier CHHTaTh
yMeHbLUIEHHE TOKCHYHOCTH OTHecTOoH-
KHX XKHIKOCTEH epBOCTENEeHHON 3a1a-
qed. ‘

HMenno B 3TOM HanpaBJeHHH INPO-
pogutT paGorel aGopartopus HedTH H

Macaa BTHU um. @. 3. [13epKHHCKOrO.
Paspa6oraHHble 3TUM KOJIJIEKTHBOM
HOBBIe MapKH OTHECTOMKOHM XHAKOCTH
OTJIMYAIOTCS BCe MeHblIeH TOKCHY-
HOCThIO. . Tak, KHIKOCTb HBBHOJb-2»
B 5—7 pa3 MeHee TOKCHUHA, YEM <«HUB-
BHOJb-1», a JXHIKOCTb «HBBHOJb-3»
B CBOIO ouepeib B 2—3 pasa MeHee
TOKCHYHA, 4YeM «HBBHOJMb-2». B Ha-
cTosililee BpeMs NPHUMEHSIETC HOBOE
orHecroiixoe Macio OMTH, Toxkcui-
HOCTh KOTOPOTO HAaXOHHUTCA Ha ypoOBHE
TOKCHYHOCTH HedTsSHOTO Macha.
BTophIM CyiIecTBEHHBIM HENOCTaT-
KOM OrHecTOHKOro Macja fiBJISETCH ero
BEICOKast CTOMMOCTb. B Hacrodiee
BpeMsl CTOMMOCTb XHAKOCTH <HUBBH-
onby» u OMTH B 5 pa3 Brille CTOUMO-
cTH HedTdaHOro Macjaa. D10 OOBACHH-
eTcst CJIOXKHOCTBIO HPOH3BOACTBA H Ma-
JbIMH  KOJHYECTBAaMH BBINyCKaeMOH
npoaykuuu. C pocroM mnoTpeGHOCTH
B OTHECTONKOM Mac/je CTOHMMOCTh €ro
NIPOU3BOACTBA OyAeT CHHUKATHCH.
PaccMorpeHHble Bhile 06CTOATENb-
CTBa TNpeonpeReNuyd 0oco0eHHOCTH
PAa3BHUTHA NEePBHIX CHCTEM PeryJHpOBa-
HHSl ¢ HCIOJb30BAHHEM OTHECTOHKOTO
Macia. BnepBele B Halllelf cTpaHe oOr-
HecToHKOoe Macjio «HBBHOJb>» GHIJIO NPH-
MeHeHO Ha GJouHbIX TypGoarperarax
K-300-240 JIeHHWHrpaackoro MeTaJlju-
yeckoro 3asosa uM. XXII cwesna
KITCC. B 3Ttux typ6HHAX, NPHHATHIX
K CepHAHOMY NPOH3BOACTBY, OTHECTON-
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Puc. 5-19. Bak orHecroiikoro MmacJaa.

Kasg KHIAKOCTb Oblaa IIPHMCHCHA TOJab-
KO B CHCTeMe peryJHpOBaHHsI H 3a-
IOHTHI. Cmaska IIOAIHNHUKOB OCYyIlLe-
CTBJSIACh OOBIUHBIM TYPOUHHBIM Mac-
aoMm. Takoe xe peuleHue OBLIO NPHHSA-
TO H JJd [BYXBaJdbHOH TYpOHHELI
K-800-240-1 JIM3.

IlpuMeHeHHe OTHeCTOAKOA KHAKO-
CTH TOJBKO B CHCTE€ME PeryJHpPOBaHHS
IIO3BOJIHJIO PEe3K0 COKPAaTHTb MOoTpel-
HOCTb B €€ KOJIHYEeCTBE€, UTO YIACLIECBH-
JIO CTOUMOCTb Typ6oarperata H yMeHb-
[IHJAO 3KCIIyaTallHOHHbIE PacXoibl. ¥
Typ6une K-300-240 JIM3 xoauuyectso
Or'HECTOHUKOr0 MacJja [AJs CUCTEMBI pe-
rysnupoBaHus cocrasjser 4,3 M3, B TO
BpeMs KaK €MKOCTb 6akKa CHCTEMBI
cMa3Kku paBHa 32 M8,

Ha puc. 5-19 mpejcTasieHsl yepTexn Ga-
Ka OrHecTofiKoro Mmacja. Bepxuss wacTb Gaka
BHIIIOJNIHEHA DAaCIIHPeHHOR Mg ofecmeueHHs
BO3MOXKHOCTH NPHEMA IKHIKOCTH H3 CHCTEMBL
peryianpoBaHus (NpH OCTaHOBe TypOHHBI) Ge3
3HAYHTENBHOIO H3MEHEHHS YDOBHSI KHIKOCTH
B ‘Gake. KpoMe Ttoro, GoJbllasi TIOBEDXHOCTb
3epKaja KHAKOCTH criocobeTByeT Gojiee GBHICT-
poMy paspylleHH0 NeHbl. Bak pa3fesneH Ha
JIBa OTCeKa — Ips3Hbil ¥ uucthiii. M3 uHcTOrO
OTCeka OT()HJIbTPOBAHHAA MKHAKOCTb Hampab-
JIsieTcsl yepe3 OXJaAHTeNn K HacocaM. PHIBT-
palus XHIKOCTH TPOHCXOLHT Uepe3 XBe TO-
CNe/IOBATENbHO BKJIOUEHHBE CETKH, YCTaHOB-
JICHHBIe MeXAy oTceKaMH. CeTKH 3aKpemJeHH
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B KacceTax H TIOOYepelHO B Tpouecce paboT
MOTYT OHITL H3BJEdEHBl IS OYHCTKH.

Ha xpuiinke 6aka B 4HCTOM OTceke {moc-
Je (HALTPOB) YCTAaHOBJIEHB YKasaTedb YPOB-
HS1 JKHAKOCTH M CllellHaJbHOE BBIABHIKHOE
YCTPOMCTBO JJS1 INIePHOXHYECKOTo YIaJeHHs
BOAH, coGHpalonlefics Haji ypPOBHEM KMIKO-
ctH. B HHXKHIOIO wacTh 6aka BCTPOEHHI fiBa
OXJIAJHTeJds1 IKHAKOCTH, OAHH H3 KOTODPBIX
aBisercs pesepsHbIM. TpyGHasi cHcTeMa OxJa-
nuTejiel o6pasoBaHa JAaTYHHBIMH TpyOKamy,
OpeGpeHHBIMH CHapYXH MeIHOH INPOBOJIOKOML.
Oxnaxpaamwomas BoJa NpPOTeKaer BHYTPH TPY-
60K, XHIKOCTb — cHapyxH. TpyOHasi cucreMa
KaXIOoro M3 oOxJaguTesaefi MoxeT OHITh yla-
JileHa H3 XOphmyca AJS YHCTKH ¥ DEMOHTa.

N3 Bepxneh wuwactu Gaxka choelHaJbHBIM
SKCTayCTePOM OCYIIECTBJIAETCS YAAJEHHE Ta-
POB, BbIAEAAEMbIX OTHECTOHKOH JKUJIKOCTHIO.

CxeMa TpyGONpOBONOB OTHECTOH-

KOro Macaa Typ6oreneparopa
K-300-240 JIM3 npencraBieHa Ha
puc. 5-20.

BBully mupoKoro pacrnpocrpaHeHns
OTHECTOMKHX XHAKOCTEH IJIsi MOLIHBIX
Typ6un JIM3, a Takxe HX BBICOKOH
CTOMMOCTH BaXXHO€ 3HaueHHe NpHoGpe-
TAIOT BOTIPOCH! peredepalii 3THX XKHA-
KOCTeH B YCJOBHAX IKCIIyaTallHH.

HecmoTpsi Ha BEICOKYIO TIPOTHBO-
OKHCJIHTENbHYIO CTaOMIbLHOCTb OTHe-
CTOMKOTO MacJja, ero cjaefyer pereHe-
pupoBaTh, ylajass INPOAYKTH cTape-
Husg. Tak Kak XuMuueckas NpHpoja
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Puc. 5-20. Cxema 1py6onpoBOROB OrHectoiikoro Machia TypGuuer K-300-240 JIM3.
I — 6ak OTHeCTOHKON MXHIKOCTH; 2 — OXJaAMTENH OTrHEeCTORKOff KHMAKOCTH; J — HacoChl CHCTEMbl  DEryaHpoBa-

uusi; 4 — GUABLTP; 5§ — nONHBHOA Gak; 6 — aKKYMYJATOPHI;

7 — OTCTOHHHMK; &8 — 9Kcraycrep; 9 — 6ak OTMBIBKH

neranelt; 10 — apcopGep; 11 — duapTp-npecc; I2 — Gak OTMBLIBOYHOR BoAhkl; /3 — 6ax aBapHHHOro cjauBa; [4—
HacoC TPSI3HOTO «HBBHOJSI»; 15 — JIBKHHA B annapaTHylo; 16 — nuuua w3 annapaTHoft; J7 — B CHCTEMY peryJH-
posaHHs; I8 — CAMB M3 CHCTEMBI DETYJIHPOBAaHMA; /9 — NMap M3 maponposoaa COGCTBEHHBIX Hya; 20 — ofpaT-
Has ceTeBas Boja; 2! — nuuus B GaK HeATpanusauuH; 22 — JHHHA OT APYrHX OJoKOB; 23 — OTCOC BO3AYXa;

24 — cIHB M3 YMBIBaJLHHKOB.

CHHTETHYECKHX OTHECTOHKHX MaceJ OT-
JHYHA OT HeTAHBIX Maces, NPOLECCH
CTapeHusl THX COeNHHEHHH, a TaKxKe
ob6pasgylomuecss INPH ITOM TPOAYKTHI
CTapeHus pasauuHbl. ITO TpebyeT pas-
paboTKu crnenupUUecKHX TNPHEMOB H
cXeM pereHepaldid OTHeCTOHKOTO Mac-
Ja. Takaa cxema Obl1a paspaboraHa
BTH cosmectHo ¢ pa6oTHnKaMu KoHa-
kKoBckod I'PAC u cucremsr KaauHuE-
sxepro [65].

OCHOBHBIM 3JIEMEHTOM TIPENCTaB-
JIEHHOH Ha pHC. 5-21 cxeMmbl siBasieTcs
afcopbep (puc. 5-22).

Kak noxasanu ucciefoBaHus, IIH-
POKO HCIIONb3yeMEle NPU pereHepaluH
HedTaHBIX Macen agcopOeHTH OKasa-
JIUCh HEIPHT'OLHBIMHU LJIS PereHepaluu
OTHECTOHMKOTrO MacJja, 4to 0e3ycJOBHO
CBSI3aHO CO CTPYKTYpPOH IIPOAYKTOB
crapenus 3Toro coefnHenus. M3 Bcex
HCTBITAHHBIX COPGEHTOB HaMJIYYIIHH

pesyabTarT gaa OZHH N3 OCHTOHHTOB,
XOpolio cOpOUPYIOLIHA KHCJABIE MpO-
OYKTBl CTAPEHHUST U NPOAYKTH KOHHIEH-
calnu. 3TOT aAcopOEeHT MOXKHO MpH-
MeHSITb B Ilape ¢ CHJIHKareJeM KOTo-
polii  pomoJHsier paboTy OCHOBHOTO .
copGeHTa H, KpOME TOTO, HI'DaeT poib
¢ usibTpyIOLLlero 3JeMeHTa 0 OTHOIIe-

Puc. 5-21. CxemMa ycTaHOBKH Aas pereHepa-
LIHH OTHEeCTOMKOTO MacJa.

! — apcopGep; 2 -— GuUABTD rnyGoRt OUYHCTKH; 3~
BaTHbI HUIbLTP; 4 - NPOMEXYTOYHAsA EMKOCThb, § —
npo6ooTGOpHHK; 6 — Hacoc; 7 — GUALTP TOHKOH

OUHCTKH:
179
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Puc. 5-22. Cxema azcopGepa jJjs pereHepa-
LHH OTHECTOHKOro MacJja.

I — ancop6ep; 2 — CeTKH H3 HepXaBeloweld CTanu;
3 — cof axcopbenrta; 4 - clOfi (HPUIBTPYIOUIETO Ma-
TepHaJsa.

HHIO K 060Jiee TOHKO H3MeJbYeHHOMY
GeHTOHHTY.

Ilocne ancopGepa Machao nocrymna-
€T B BaTHHH QUILTP AN MeXaHHYe-
CKOMl OYHCTKH, a 3aTeM B IIPOMEXYTOoH-
HYI0 €MKOCTb, H3 KOTOpPOH TIpPOH3BO-
aurca orbop npob6 Aas onpeaeseHHs
CBOHCTB OTpereHepHPOBAHHOTO OTHe-
crofixoro Macaa. Ecam Macio ynos-
JIeTBOpAET INpeNbsABASeMEHM TpeGoBa-
HHSAM, TO OHO IIOCTYMaeT Yepes puabrp
TOHKOH OYHCTKH B €MKOCTb AJAS Xpa-
HeHHS1 OTpereHepHPOBAHHOTO MACJA.

Ornecrofikoe TYp6HHHOE  MAacJIo
CcYUTaeTCsd OTPEreHepHUPOBAHHBIM, €CHIH
€ro KHCJIOTHOE YHCJIO He IIpeBhlIaer
0,06 mr KOH Ha | r Macaa, uMmecrt
HeHTPaNbHYIO DeakNHI0 BOAHOH BHI-
THAXKKH W COAEpIKaHue MeXaHHYECKUX
npuMeceil He Bbiue 0,01%.

INpuMenenue orHectofikoil XUAKO-
CTH TOJIBKO B CHCTEME PeryJIHpOBaHHd,
TIOMHMO COKDaleHHs] CTOMMOCTH, CO3-
Jlaer 6oJee JIETKHE YCJIOBHA Ansl obec-
neueHus Oe3onmacHocTH Iipy pabore
C OTHeCTORKOH XHAKOCTBIO. OaHAKO H
3xech HeoOXOAHMO OO paspaborarh
ONpeJfe/eHHBIA KOMIAJKC MepONpHiA-
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THH, HCKJIOYAOWUA OTpaBieHHe 06-
CNYXHBAWOUIETO NepCOHaJa NpH 3Kc-
HNJyaTalHyd ¥ peMOoHTe 060pYAOBaHuA,

JTH MepONpHATHN, pa3pabOTaHHble TpH
Y4acTHH JIeHHHIDAaACKOTO HayuyHO-HCCAER0Ba-
TeALCKOTO HHCTHTYTA PHTHHB! TPyAa H npod-
3afoaeBaHAl, CBOXATCH B OCHOBHOM K CleXy-
fomeMy. Bce yaanl H TPYGONPOBOLE CHCTEMBI
perynnpoBaHua JOJIKHE HaXOJHThCH NOA Pas-
pexenneM 20-—40 MM BoAsHOro crosnba, co3-
JlaBaeMOro 3KCraycTepoM, IJIsi TPefoTBpalle-
HHSl MPOHHUKHOBEHHSI TIAPOB OrHECTOHKON XKHI-
KOCTH B TIOMellleHHe MaUIHHHOrO 3ata. TpySu
R KOJNJICKTOPH, COAEpPXKAIiHe OTHECTOHKYIO
HHAKOCTb, JOJ/KHBL OBITo CMOHTHDOBAHHI
C YKJOHOM B CTOpoHy 0aka. 3TO TIO3BOJSET
fIpH OCTaHOBe TYPOMHH TOJHOCTBIO CJHTDH
OTHecTONKOE Maclo M3 Bcex TpPYGoupoBOAOB
B 6ak. [lpexnaBasiorcs moBhlLeHHBE Tpe6o-
BaHHA K TIPOYHOCTH M INIOTHOCTH TPyGonpo-
BOJOB, BeHTHJNeHl H (JIAHLUEBHX COeNHHEHHU.
Tnppasinveckoe wucnniTande TpyGONPOBOICB
CHCTEMH  DIPOH3BOAHTCA JABOAHBIM | paSounm
nasjiedeM. {IpoBepka Ha IMIOTHOCTH NPOH3BO-
AUTCA BO3AYXOM npH fAasiaesuu 0,39 Mlla
(4 xrc/cm?). UroOm mpenoTBpaTHTH mnonajia-
HHe <HBBHOJISI» B BOAY IIPH paspbiBe TPYGOK
OXJIallHTeNell, JaBJeHHe OXJaXjaloel BOIH
AOJKHO ObITh BEINlE NABJEHHS «UBBHOMs>. Ha
BCex pabouux MecTax BaXTEHHOTO NepcoHala
JONKHBl HAaXONHTbCH JEXKYPHble KOMNJEKTH
3AIIHTHOR CMNEUONEeXABl, a TaKiKe NPOTHBOTA-
3si BKO.

Ocrasibible MePONPHATHA 110 TexHHKe Oe-
30IACHOCTH NPH paloTe HA OrHECTOHKOM KHI-
KOCTH ONPENENAIOTCS THIOBBIMH H MECTHBIMH
HHCTPYKLHUSAMM.

HyXHO OTMeTHTb, YTO NpHMEHeHHe OIlHe-
CTOHKHX JKHAKOCTEN TOJNBKO B CHCTEMe pery-
JHPOBAaHUA HBJASETCH BBIHYXKIEHHBLIM pelle-
HHEM BPEMEHHOrO XapaKTepa, TOCKOJbKY Ta-
KOe pellleAHe TPOTHBODPEUHT INEePBOHAYAMBLHOMN
Hlee CO3NaHMA OrHECTOAKON JKHMAKOCTH, INOJ-
HOCTbIO  HMHTHDYIOmeH HedTsiHOe  Macio,
cnoco6Hoe paboTaTh ¥ B cHCTeMe cMa3kH. He-
COMHEHHO, YTO C HAKOIJIEHHEM ONHTAa 3KCIIY-
aTallHd Ha MOLIHHIX arperaTax X ¢ yseiaude-
HHeM TIDOM3BOJCTBA OFHECTOMKHX KHIXOCTell
chepa Hx TNpuMeHeHHd pacuiMpHTcs. B nmoz-
TBEPHKJAEHHE STOT0 MOMHO INPHBECTH TOT
$akT, 9TO B HOBOA OZHOBAJBHOR TypGHHe
JIM3 K-1200-240 ormectofixoe Macso II2HH-
PyeTcs HCHOJIb30BaTh KaK B CHCTEME peryJH-
POBaHHA, TaKk H B CHCTEME <CMa3kH. 3TO HO-
3BOJHT elie foJiee NMOBLICHTH TIOXKAapHYIO Geso-
NacHOCTb arperara.

B) Hcnonb3oBanwe Bopbl B cucTeMax
peryiaupoBaHus TypouH

OnnuM H3 BecbMa IEPCHEKTHBHBIX
HalpasJ/ieHH# pelleH#sl MPOGJIeMBl T10-
XapHOH 6e30MacHOCTH COBPEMEHHBIX
Typ6oarperatos sBAfETCH PHMEHEHHE



BOALl B cucteMe peryaupoBanusi. Ilpu
9TOM YYHTHIBaeTCsi TOT (akT, YTO yBe-
JIMueHHe MOINHOCTH TypboarperaTos
He COIpOBOXKIAeTcs MOBHIIICHHEM HaB-
JIGHHl Macja, HAYIIEro Ha CMasxy
AOSMHNHHKOB, H YTO {I0XapH B CH-
cTeMe CMasknm TypboarperaTos — SB-
JieHVe OUeHb pellkoe M MeHee OflacHOe.

Boma, wncnonbsyemasi B KayecTBe
pabouero teja B CHCTEMe DEryJHpoOBa-
HUSA, HMeeT DSl HeCOMHEHHHIX INpeH-
MYINECTB IO CPaBHEHHI) € MacJOM H
OTHECTONKOMN JXUAKOCTbIO. 3]ech cae-
IyeT OTMETHTb AGCOJIOTHYIO Heropio-
YeCThb U HETOKCHYHOCTb BOAB! (KOHIEH-
cara), a Takxe ee gemepnsny. Hamu-
que BOJALlI BHICOKOTO JAaBJIeHHS B Napo-
CHJIOBOM IlHK/I€ B IIPHHIIHIE [103BOJALST
OTKa3aTbCsl OT HAKOB M HACOCOB CHCTe-
Mbl peryaupoBanusi. [Ipu stom B Ka-
YecTBE €MKOCTH MOJKET CJYXKHTb KOH-
JeHcatop TYpOMHEI, 4 B KayecTBe Ha-
€Oca CHCTEMHl peryJupOBaHHs — KOH-
HeHcaTHelT Hacoc. FMeercs takKe
NPUHUUNNAJILHAS BO3MOXKHOCTb  JUIS
5TOl Xe UeJH HCIOAb30BaTh MHTA-
TeNbHBIH Hacoc, 4TO MOXKET OrpaHH-
YUTh pasMephl CEPBOMOTOPOB H yBe-
JIHYHTD UX GHICTPOAEHCTBHE. .

TIpuMeHeHHe B CHCTEME DPEryJHpO-
BaHHS MOLIHBIX BOJASHHIX HAcoCOB Ia-
POCHJIOBOTO IHKJa BecbMa Ojaronpi-
SITHO C TOYKY 3pPeHHs JHHAMHKH Iepe-
XOIHHIX TPOLSCCOB, KOrZa pacxon
HHAKOCTH B CHCTEME PeryJMpOoBaHHs
MOXeT KpaTKOBPEMEHHO PE3KO yBeJH-
YUTbCH. ITO BHITOLHO TaKXKe H C TOY-
KH 3peHHUS] SKOHOMHH 3J1€KTPOIHEPTHH,
NOCKOJbKY HAacOCH CHCTEMHI peryanpo-
BAHUS CTaBATCH ¢ GOJBIINM 3amacoM
MOLIHOCTH, KOTOpast INPH YCTaHOBHB-
meMcs pexxume pabots TypOHHBL MOJ-
HOCTBIO HE HCIOJIb3YeTCs.

OxHako TNIpHMEHEHHe peryJHpoBa-
Husl Ha Boje TpebyeT IpeoROJIeHHs
onpeneneHHbx Tpyasocreii. C yMeHb-
IIeHHeM BS3KOCTH paGouefl XHMIKQCTH
YBEIMYUBAIOTCA YTEUKH H TepeTedkH
yepes 3a30pbl 30JIOTHHKOB CHCTEMHI pe-
ryaupoBaHusi. B cBf3H ¢ 3THM 3a30pH
B 9JEMEHTAX H Y3JaX CHCTEMH pery-
JUPOBAHUS MOOJKHBI ObITb MEHbIIE,
yeM B aHaJOTHYHHIX yaJjax, pabortato-
mHuxX Ha Macae. D10 B CBOIO Odepelb

NPUBOLHUT K MOSIBJIEHHIO ONIACHOCTH 3a-
KJIMHHEBAHUA MOXBMUKHBEIX 3JIEMEHTOB.
HeuyBcTBHTENBHOCTL CHCTEMBL PETYJIH-
pPOBaHHA MOMET YBEJHUHThCS H 3a
cYeT TOro, 4TO Boja obsajaer 3HAYH-
TEABHO  XYHMIIHMH  CMasblBAIOLIHMHU
CBOHCTBAMH, Y€M MacJo.

Bce 310 norpe6oBajio CENHANb-
HBIX MEpONPHATHH 110 YBEJIMUEHHIO
YYBCTBUTENBHOCTH DETyJHPOBAHHUSA, Ta-
KHX, KaK IpUMEHeHNe CaMOLEeHTPUPYIO-
HIMXCSA WM BPALIAIOWHXCA NOPIIHEH H
u 3ojgorHukoB. Heo6xonumocth B CO-
KpallleHHH pacXofa BOJABI HAa CHCTEMY
peryaupoBaHHus NPUBEJNO K CO3NAHHIO
6e3pacXONHBIX PeryJasiTOpoB CKOPOCTH
H 3JIEMEHTOB YCHJIECHHUA. '

TakuMm o6Gpa3oM, BBeleHHe BOXM-
HBIX CHCTEM PEryJHPOBaHHS NOBJIEKIO
3a co60ii cylecTBeHHOe H3MEHEHHE Y3-
JIOB CHCTEMHI PEryJHpOBaHUS H Bcel
cucteMbl B neaoM. [IprMeHenHe BOIBI
norpe60OBaj0 H3rOTOBJEHHS BCEX Y3-
JIOB peryJMpOBaHHA M3 HepKapelouleh
CTaJH, TIOCKOJNbKY MNOSIBJIEHHE Ha TpY-
HIMXCS HOBEPXHOCTAX MaJsieHiux cne-
IOB KOpPPO3HH MPUBEIAET K pe3KOMY
yBeJHUYEHHIO TPEHHA ¥ 3aeTaHHI0.

TToBpicuuch TpeGOBAHHUSA H K Kaue-
CTBY BOHBI, NOCTyHaloliell B CHCTEMY
peryauposanus. [Ipu MUHHMaJbHLIX
3a30pax B 3JEMEHTaX CHCTEMH Nona-
JaHue TBEpPABIX YacTHI H IPOAYKTOB
KODpPO3HH B 3a30p MOXET IPHBECTH
K 3aKJMHHBAHHIO 30JIOTHHKOB. JTO
npuBeao X toMmy, uro XTI'3 npuMeHnn
clennanbubie GaKH CHCTEMH DeryJu-
pOBaHHA CO CBOHMH HacocaMH, IO3BO-
JIMBIINE HCHOJb30BaTh KOHAEHCAT OCO-
60 BBICOKOH ouucTKH. OnHAKO BCE 3TU
TPYIHOCTH OBIIH B OCHOBHOM IIpP€0I0-
JIeHbl KOJIJIEKTHBOM pabOTHHKOB Jia-
Gopatopuu  peryaupoanus  BTH
uMm. ®. 3. Msepxkunckoro u XTI3
umenn C. M. Kuposa.

B Hacrosililee BpeMf CHCTEMBl BO-
INSTHOTO PeryJHpOBaHHA BHEIPEHHl HA
arperatax XapbKOBCKOT0O TYypOHHHOTO
sapoja K-300-240 u K-500-240. Onuir
IKCIVIyaTallMu IOKa3nlBaeT, 47O, He-
CMOTpS Ha OTHesdbHble HEMOJaNKH, 3TH
CHCTEMBI peryJqupoBaHus paboTaior
HaJexXHO W obyajnalT XOpPOWMMH HH-
HaMH4eCKHMH XapaKTepPHCTHKaMHU.
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5-4. BOPbBA C OBBONHEHHEM H A3PA-
HHEHN MACJIA

B npempinymiux naparpadax yxe
YKashiBaJgoCh Ha BpefHBE MNOC/AeNCT-
BHs OOBOJIHEHHA H HACHILIEHHS BO3AY-
xXoM Macaa. B Typ6unax Goabuiof
MOIIHOCTH, Tle KPaTHOCTb UHPKYJA-
UMY Macsaa BO3pacTraer, a BpeMsl OT-
CTOS Macja B MaciasHOM 0ake yMeHb-
uraercsd, yctpanenue OGBOZHEHHS U a3-
pallHu Macja HpeBpaniaeTcs B Cepb-
€3Hy10 npobaemy.

Ecsu BonpocaMu measpauuun Macha
CTaJH 3aHHMaThCs JIMUIb B oc/aefHee
BpeMsi, TO BONpocaMH 6opbGHI ¢ 06-
BOJHEHHEM Macjla 3aHHMAlOTCAd YXKe
JIaBHO, IOCKOJIBKY 3TO HEXeJaTebHOe
SBJAEHHE HMEeT MEeCTO Ha CaMBIX pas-
JHYHBIX arperatax HE3aBHCHMO GT
MOIIHOCTH H HayaJbHBIX NapaMeTpoB.
Ha mHorux craniusx o6BOAHEHHE Ma-
c/1a IIPEBPAaTHAOCh B IIOCTOSIHHO Jei-
CTBYIOUIMA (DaKTOp, CYIIECTBEHHO YC-
JIOKHSIIOMHE 3KCIVIYaTalHl Macio-
X03sHcTBA U arperatoB. BaKHBIM Mo-
MeHTOM B Gopnpbe ¢ 0oGBOAHEHHEM Ma-
¢j1a SIBJSeTCA OnpelesieHHe HCTOYHHKA
o6BogHeHHsI. Mecra NPOHHKHOBEHHs
BJIard B MacjJO MOXKHO ONpeNeaHThb
nyTeM otfopa npol Macja H3 passdy-
HBIX TOYEK MacCJOCHCTEMBl. TakuMu
TOYKaAMH MOTYT OHITb CJAHBHbBIE JIHHHH
OTJAENLHBIX HONIMIMIHUKOB, <C/AHBHLIE
JIMHHH NOAIUHIHHKOB [THTATE/bHBIX Ha-
COCOB IIPH LEHTPATH30BAaHHON CHCTEME
cMaskd U T. n. Opnako o6obumenune
HAKOTI/IEHHOTO ONBITA SKCIIyaTalHH
MacJ/JOCHCTEM  INO3BOJSIET  3apaHee
ONpEeNeqHTb MeCTa, T[AE BO3MOXKHBI
nonaJaHHsl BJard B MacJAsHYIO CHCTe-
My TypGoarperara, He3aBHCHMO OT
0COOEHHOCTEH KOHCTPYKUMM Ioc/aen-
HEro.

OnHHUM M3 OCHOBHBIX HCTOYHHKOB
OOGBONHEHHS] Macjia SBASIOTCA YTeuKH
napa H3 KOHUEBBIX VIUIOTHEHMH, IpO-
HUKAIOUIHe B KapTephl NOMIUHIMHKOB.
OcobenHo 3HAuUHTENbHOE OGBOAHEHHE
HabJiofaercss NPH H3HOCe JaGHPHHT-
HBIX YIVIOTHEHHH HJIM dpe3MepHO# Io-
Navye B HUX napa. BecbMa addekTus-
HBIM MEDPOIpPHSITHEM IJs yMEHbHIEHHS
00BOJHEHHS MacJ/jia 3a CYeT IIPOTeYeK
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napa Mo Basy TYPOHHBI IBASIETCS OTKA3
OT BeCTOBHIX TPYS M mepeson mocaen-
HeH CeKUHH KOHLEBLIX YIJIOTHEHHil Ha
paboTy noj paspexeHue,

IMpn nHanexHoki pabBore astoO-
MaTta MNOAay¥ mnapa Ha KOHIEBbie
YOJOTHEHHsT abCOJIIOTHOE  JaBJjeHHe
B KaMepe nepej HocCJefHel ceKiueh
YIJIOTHEHH cocraBager  0,093—
0,95 MITa (0,95—0,97 krc/cm?), uro
yCTpaHsieT BHIXOA Napa Io Baay B oce-
BOM HanpasJieHud. OTKa3 0T BECTOBHIX
Tpy6, KpOMe TOTrO, yMEeHbINAET YTEuKy
napa B NOMEIIeHHe, CHUXKAET BJaX-
HOCTb BO3AyXa B MAlIMHHOM 3ajie H
yMeHblIaeT 06BOJHEHHE Mac/a 3a CUeT
BO3JyXa, NPOHHKAIOUIET0 B KapTephl
MOAIIUIHEKOB H Macao6ak.

PeKoHCTPYKIHIO CHCTEMBl TIOAAYH
napa Ha KOHLEBble  YIJIOTHEHIS
C LeJbIO aBTOMAaTH3alUUH HX paboThHl
H OPraHM3alHH OTCOCA Nlapa M3 YIJIOT-
HEHMH CJeLyeT DeKOMeHAOBATb H A
CTapulXx TYpOHH, HMEIONIHX BECTOBLIE
Tpy6ei. [lono6Has Momepuusanus yxe
npoBefieHa Ha psfe TYPOHH CPEIHEro
4 BBICOKOTO HABJACHHUS.

TIpounkHOBeHHIO BJarH B KOPIYC
MOAWHKIHUKA CHOCOGCTBYeT HEKOTOpOe
paspexeHHe, co3falouieecs B Kaprepe
BCJACACTBHE 3KEKTHDPYIOMIEr0 NeHCTBHSA
cauBalollerocs macia. s BolpaBHu-
BaHHUs JaBJeHHUs] HA KpbIIKe MONUINI-
HUKAa 4YaCTo yCTaHaBAUBAWOT JedJek-
TOp, COOOLIAIOMINIA KapTep MOAUIMIHH-
Ka ¢ atMmocdepoit. Takoe pemenue
HeJb3s NPU3HATb YAaYHBIM, NOCKOJALKY
nblb, fIONajast BMecTe € aTMocdep-
HBIM BO3JAyXOM B KapTep MOJIIHIHMKA,
3arpsasHsaer macho. [locranoeka nJjor-
HOPO (HJIbTPAa He - JaCT pe3yabTara,
NOCKOJIbKY copBer paboTy aeduexro-
pa. HaunGonee nelicTBeHHBIM Mepo-
OpUATHEM, YCTPAHSIOIHM pa3spexe-
HHe, ABJASETCS NoJada BO3AyXa WOL
HEKOTODHIM H3OBLITOUHBIM JaBJEHHEM
B Kopnyc nojamunuuka. B stom cay-
yae BO3AYX MOXKHO TaK¥Xe IOLaBATh
He B Kaprep NOAWIMNHHKA, a B Ka-
Mepy MacAoOTGOHHBIX KoJeH. DTHM
caMbiM ofpasyeTcs BO3AYLIHbIH 3a-
TBOD, NPenATCTBYIOUHA IPOHUKHOBE-
HHIO BJaru ¥ NbIJH B KOPHyC noji-
HINTHHUKA.



B ycranoBkax ¢ TypOoMAC/SHBIM
HacocoM OOBOIHEHHE Mac/ja MOXKeT
IIPDOHCXOJHTb H3-32 HENJIOTHOCTH na-
posamopHofi  apMaTypel  TypOHHBL
B HepaGouem cocTosHHH naponoaso-
Jsmas JHHHUS H0JKHA GBITb ONOPOXK-
HeHa ¢ TNOMOHIbIO CNENHaJbHOTO BeH-
THJS,

B HexkoTopHIX CTapeIX YCTaHOBKaXx
rnonajanyue BOABI B MacJ0 BO3MOXKHO
yepe3 HEIVIOTHOCTH MacJOOXJajuTe-
Jel. B coBpeMeHHBIX YCT2HOBKAax ra-
Koe gBJIEHHe He MOMKET HMeTh MecTa,
TNOCKOJIbKY JAaBjeHHe Macsha IpeBH-
HIaeT JaBJIeHHEe OXJaXKAalomed BOXHL
OnHako NpH HCHOJB3OBAHHM HEroplo-
uell KHIKOCTH «HBBHOJb» C 5TOH BO3-
MOXKHOCTbIO CJeAyeT CUHTATbCs, NO-
CKOJILKY B NaHHOM CcJlyyae JaBJleHHe
oXJaxjaalonlell BOAH B MacaooxJanu-
TeJsIX BHIIE, 4eM AaBjeHHe Heroplo-
yell KUAKOCTH. JTO ycJoBHe, Kak H3-
BECTHO, HaK/JaJbIBaeMoe CaHHTADHBIMH
TpefOBaHUAMH, CO3/1a€T NOHOJHHTE/b-
Hble TPYLHOCTH B SKCIJIyaTalHH OrHe-
crofikoro macna. [Jns xoutposas 3a
NJIOTHOCTHIO BCTPOEHHBIX B 6ax oxJa-
LHTeNell Heroproogefi XHAKOCTH TIO0-
¢J/lefHHe TOOYEePe HO B XOJe 3KCIya-
TAQlUUH MOI'YT H3BJeKaTbcs HAJS1 peBU-
3UH H ONPeccOBKH. ITa BO3MOX-
HOCTb O0eCneunBaeTcs NpHMEHeHHeM
100%-Horo pe3sepBa HO OXJaAHTENSIM
OTHECTONKOH KHUIKOCTH.

Hcrounnkom oOGBOAHEHHS Maciaa
MOXKET IBHTbCA BO3AYX, COAeprKamuil-
€ B 'Macjie B MeJKOIHCIEPCHOM CO-
crossHuH. [Ipu pacTBOpEeHHH BO3AyXa
BOISIHOH Tap MNepexoxHT B  Macio,
o6BOIHASA €ro.

I[To npawseim  YpaaBTH, Ha
oxnoit u3 Typbun K-160-130 ToaB-
KO  H3-3a  HeyAOBJETBODUTENbHOH
IeaspauHy Macja exXecyTouHO MNOCTY-
naer B MacjAgHYIO CHCTEMY OKOJ0 5 J
BOJABI, IpHYEM 3Ta BJara HaXOJUTCH
B ‘Macjle B BuIe MeJbuaflluuX Kamesb
nnamerpom Menee 0,01 mm. Ocaxne-
HHe H3 Macjga BJard, Haxojsulefics
B TAKOM COCTOSHHH, NpPENCTaBJSAeT
‘BeCbMa CJOXKHYI0 npobiieMy.

Takum o6pasom, Goppba c aspa-
nMell Macaa fBJAseTCS OHOBPEMEHHO
u Gopnboii ¢ OOBOJHEHHEM, NO3TOMY

5TH BOUPOCH Y COBPEMeHHHIX Typlo-
YCTAaHOBOK JOJIXKHBI PelaTbCs B KOM-
nexce,

Bausinne BoO3Ayxa, coiepiKallero-'
csi B Macje, Ha INpoUecc <{rTapeHus
Macja ymxe paccMaTpHBaNOCh paHb-
me. PacemoTrpHM — oTpHUATeNbHOE
BJIHsIHHE BO31yXa Ha paboTy CHCTEMH
peryJHpoBaHHS - TYPOHHBL

Kax  nmnoxasanm  ucciemoBaHus
M3H, VpanBTU wu psma  npyrux
OpraHM3auHf, HaJH4He BO3AYXa B
Machae co3faer He(JaronpusATHHE YC-
JIOBUSL IJig PaGOTH CHCTEMEl DeryJ/in-
pOBaHHS, BBI3LIBAET MYJLCALHH 30J0T-
HHKOB M ApDYyTHe ABJEHHS, HCKAXKaI0-
mye paboTy peryjaHpymouux OpraHoB.

Hanuune Bosayxa B Macae,
Jlaxke B He3HAYHTEJLHOM KOJHUECTEE,
YMEHbIIAeT CKOPOCThb 3BYyKa B Mace,
a cjel0BaTe/NbHO, H CKOPOCTh Pacmpo-
CTPAHEHHS THAPABJIHYECKOTO HMIYJb-
€a ¥ 3THM CHHXKaer ObICTPONEHCTBHE
peryJHpoBaHusa.  DKCIEePHMEHTAJIBHO
JOKa34Ho, 4YTO NPH APOCCEIHPOBAHUH
Macsa yepes maibb € OCTPHIMU KPOM-
KaMH, OKHa 30JOTHHKOB H Jpyrue
3JIeMEHTH MAaCJIOCHCTEMB! DPACTBODEH-
HBIH B Macje BO3JLYyX BbIle/NsieTcs B
GoNbLIMX KOJHYECTBAX, HApylias HOp-
MaibHyI0 paboTy NPOTOYHBIX H HM-
NyJbCHBIX JIHHHH CHCTEMB! PEryJupo-
BaHUA.

ITpu mamnuyuu BO3LyXa B MacCJOCH-
CTeMe 3aMeTHO yxyamaercs pabora
MacHsAHBIX HACOCOB, CHHXAKTCS HX
[IPOM3BOAHMTENbHOCT, M HAIOp, NOAB-
JiseTcss MyJbCauHs AABJIEHHUS Macja.
[Tpn Gosbmiom comepkaHWH BO3AYXA
MOMKeT NPOH3OHTH cpuiB paloThl Ha-
coca. M3-3a nJuoxoro Bosgyxoymadne-
HHSA HAa  HeKOTOPHIX  arperarax
K-300-240 Hacoc TPOEKTHOR MOIHO-
CTH He B COCTOSIHHH OGeclneyHTb Tpe-
6yeMmEbIil Hanop H NPOU3BOAUTENLHOCTD,
YTO 3acTaBjsger BKJIWYaTh B Ha-
pasienpuyo paboty [Ba MAac/HSHBIX
Hacoca. CKONJIeHHe BO3AVXa BO BCa-
CBIBAIOIIHX JIHHHAX aBapuilHbIX Mac-
JIOHACOCOB MOXKET CJYXHTp NpPHYH-
HOM OTKas3a HXx B paboTe B aBapuii-
HOH OOCTaHOBKe.

BeceMu sTHMH 06CTOSATEIBCTBAMH
O0DBACHSETC TO BHHMAaHHE, KOTOPOE

183



\
N

+

Ysen

Puc. 5-23. Macnsiupil 62k ¢ HaK/IOHHBIMH NEPErOPOLKAMH.
I — ceTka; 2 - neperopoaxa Mexay 45PHPOBAHHEIM M [leadPHPOBAHHLIM MacjoM; J, 5 — oT6OPTOBKA AHCTOR;

4 — HAKJIOHHbIE IIePEeropONKH.

B HacTosliee BPeMA YAEIASeTCS BO-
npocaM CHHXKEHHS BO3AYXOCOjepKa-
HHSL Macia.

Ins coBpeMeHHEX TypGoarpera-
TOB INpPH TOBLIIEHHHX KPaTHOCTAX
LHPKYJISIHH Macjda B MacJOCHCTEMeE
OPDHEHTHPOBATbCA Ha CTaphie Croco6hl
BO3LYXOBBIJ€/IEHUS NYTEM OTCTOSI Mac-
Ja B MacisHOM Oaxe yXKe Hejb3fl.
TpebyloTcst MeponpusiTHsi, MHTeHCH-
¢unupyomue Bo3LyXOOTAeNeHHE B
MAac/lsiHOH CHCTeMe.

Haun6onee astdextuBubiM  Mepo-
OpHATHEM sBJsercs yCTaHOBKA B Mac-
JISHBIX 6aKax BO3AYXOOTAeaUTeNel CH-
creMsl MOU-—YpanBTH (puc. 5-23).
OTOT BO3JYXOOTAENHUTENb TPEACTABISA-
er co6off maKeT HaKJOHHHIX NeEperopo-
IOK, YCTaHaBJHBAaeMBEIH B ClleHHANTb-
HOM rHe3fle G6aka. Hakionnnle nepe-
ropoagku o6pasylor Mexnay coboil
KaHalbl, B IpefeJaX KOTOPHIX MacJo
OCBOGOXK[aeTCsl OT BO3AVIIHBIX ITy-
3BIPPKOB H YaCTHYHO OT JAPYrux IoO-
CTODOHHHUX INpHMecel (BOABI, TPA3H).
dddexr paGOTH TaKOro BO3LYXOOT-
HeJIuTeNisl 3aKJI0YaeTcss B TOM, 4TO
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MeJKHe NY3BIPbKH BO31YyXa, BCIIE-
Bas, OBLICTPO AOCTHTalOT HAKJOHHOM
LHEeperopoikH, rie co6HpAITCA M CJIU-
BAIOTCAA B KPyNHBle nyawipu. Kpynubie
TYy3LIDH yKe 3HaYHTeNbHO OhiCTpee
MOKHIAIOT MaKeT Neperopojok H
BCIVIBIBAIOT Ha IOBEPXHOCTb KHI-
KocTd B 6ake. [Tockosbky ¢ moMompio
BO3JYXOOTAE/IHTeNsT 06pa3yoTcs KpyI-
HBIe TY3BIPH BO3[yXa, YMeHbHIaeTcH
neHoo6pasoBaHHe HA NOBEPXHOCTH
Macna, Tak Kak KpDYNHble Ny3bipH
BCIJIBIBAIOT ¢ ‘GOJIbILEHl CKOPOCTHIO H
paspymawr neHy. Ciaeayer oTMeTHTb
M TOT (axT, 4To B 6aKaX C HaAKJOH-
HBIMH INleperopojkaMu o6pasyercss B
OCHOBHOM KPYNHOSUEHCTAas MeHa, KO-
TOpas GbICTPO pa3pylaercs.

Kak mokasanm  mccaenosanus,
3¢rpeKTHBHOCTL BO3NYyXOOTHEeJdeHUSI B
SHAUHTEJBHOH Mepe 3aBHCHT OT pac-
CTOAHHA MEXIY NMeperopojKaMu, yriaa
HAaKJIOHA NEePeropojoK M OpPraHMU3anHH
Mac.JIfHBIX TIOTOKOB B 6ake. [Ipasuiin-
HO CKOHCTDPYHDOBaHHHIH BO3LYXOOT/e-
JUTEeNb CIOCOGEH He TOMBKO 3hipex-
THBHO paGoTath NpH GOJBIIMX KpaT-



HOCTSIX UHUPKYJSALYH, HO H NO3BOJAET
TaKKe HATH Ha JajibHedllee yBejHue-
HMe KPAaTHOCTH UIHPKYJASIMHH Macaa
Ges yBeqHueHHs B HeM BO3LyXOCOnep-
KaHHA. ITO NO3BOJAET YMEHLIIHTb
ra6aputhl MacjasHOro 6aka M KoOJHYe-
CTBO IUMPKYJUPYIONIETO B CHCTEME
Mmacaa.

Moxcuntano, uro 47as TypOUHBI
K-800-240 npuMeHeHHe BO3LYXOOTAE-
saurenelt cucreMbt MAU -— YpanBTH
MO3BOJIUT CHU3UTb €MKOCTb MacJ/IsIHOro
6aka B 1,6—1,75 pasa ¢ noseleHHeM
KPaTHOCTH LHPKyasluu a0 25—30.

Eme Gonvmuit s¢dext naer npi-
MeHeHHe HAKJOHHbIX Teperopoiok B
6axax ¢ OFHeCTOHKOH JKUAKOCTHIO
THIIA «UBBHOJLY», TAK KaK BCJEICTBHE
Gosbluero Kos¢rpHINEeHTa NOBEPXHOCT-
HOTO HaTSXEHHS [0 CPaBHEHHIO C
HepTAHBIM  MacjJoOM  €CTeCcTBEeHHas
Jlleaspamnusi <«HBBHOJISI» TNPOHCXOAHT
Mennendee. Pa6orst YpanBTH noxa-
3aJ)1 BHICOKYIO JeaspHpPYIOIIYyIO Cho-
CcOBGHOCTh HAKJOHHBIX NePeropoiok H
npu pa6eTe Ha OTHECTOMKOH KHA-
KOCTH.

B Hacrosiiee BpeMsi IPHHATO pe-
IieHHe NPHMEHHTb yKa3aHHble BO3NAy-
XOOTJeNMUTe/H XIJASI BCeX CePHHHBIX
typ6oarperatoB. C Le/bl0 yMeHbIle-
HHSI METaJJIOEMKOCTH KOHCTDYKHHH
pelieHo IHPOKO KCIO0Jb30BaTh IJ1aCT-
Macchl ¥ NoJHMepHble MaTepHalsl.

5-5,. XPAHEHHE MACJIA H HOPMbI
3ATNIACA MACJIA HA 3JIEKTPOCTAH-
LN

Jas XxpaHeHHS Macha, ero perexe-
panyu ¥ ToNaud B . MacasHeie 6akd
TIapoBLIX TYpPOMH Ha 3JEKTPOCTAHIH-
X OpTaHH3yIOTCA CHelnuajJbHble Mac-
Jsiuble XossficrBa. Pasmepn n o06o0-
PYJlOBaHHE STHX XO03AHCTB 3aBHCAT OT
MOLIHOCTH CTAHLUMH M Xapakrepa HcC-
TOJIB3YEMOT0 MacJia,

Macassaple X03AHCTBa  3J€KTPO-
CTaHIUN HeGOMBINOH MOHIHOCTH BKJIO-
yaloT B ceba 6aku IJd XDaHEHHS H
IpHeMa NOCTyHamollero Macja, a Tax-
XKe HecJoXHoe oOopyroBaHue a4
€ro OUHCTKH (CemapaTopbl, OTCTOHHH-
®H, GHABTP-TpeccH). Maciio B Macasi-

Hble 6akd B TaKHX yCTaHOBKax 3a/lH-
paeTcs U3 604eK, B KOTOPBIX OHO 1O-
CTyfaer Ha CTaHUHIO.

A MOIIHBIX COBPEMEHHBIX 3JIEKT-
pocTaHiHii NPHHSTA LEHTPAIH30BaH-
Has cxeMa MacJAsIHOTO XO3sHCTBa.
Cxema mnpeiycMaTpuBaeT MexaHusa-
M0 BCeX TPYLOEMKHX MpPOIECCos,
CBA32HHBIX € TIDHEMOM H 3aJIHBKOH
macsa B 6akd TypOHH, a TaKXKe KOMI-
JekcHoe 06GOpylOBaHHe IS TOJHOH
pereHepauuy m™acjaa H BOCCTAHOBJE-
HHA ancopbeHTOB.

Macsio B 3aBHCHMOCTH OT €T0 CO-
CTOSIHHS MOXHO TIOApa3ieJuTb Ha
TPH KaTeropHH: a) CBexee Macio,
eme He OLiBIIee B IKCIVIyaTalHH,
MOJMHOCTBIO OTBeyaiouiee TpeGOBaHAAM
T'OCT; 6) Mmaciao, Haxojslleeci B
SKCIJyaTalluH, a TakXe pereHepHpo-
BaHHOe Mac/jo; 3B) Macjo HCIOJb30-
BaHHOE, Y KOTOPOTrO OJMH HJH He-
CKOJBKO TIOKa3aTejeil He COOTBET-
creyer HopMaM. Bce astm Macna
NMOJXKHBI HAXONUTbC B Da3HOR Tape
H He CMeNIHBATbCs MEXIy CoOOH.

Hns omepaTHBHOA paGOThl C Mac-
JIOM KpYIHOE MAacjoX03fHCTBO IOJIXK-
HO pacnosiaratb HeCKOJbKAMH Macso-
6aKaMH, KaXIbld U3 KOTOPHIX JO/IKEH
HMETh €MKOCTb He MeHee eMKOCTH
MacJOCHCTEMEl CaMOT0 KPYIHOTO Typ-
Goarperata ¢ y4eToM JOTGQIHHTENBHO-
ro 10%'noro 3anaca. EMKOCTh ORHO-
ro u3 6akoB HOJIKHA OLITb He MeHee
50—60 ™3, 4TO COOTBETCTBYET €MKO-
CTH eJe3HONOPOXHOH  IHCTEpHHI,
B KOTOPOH MacJ/O MOCTYNaeT Ha CTaH-
LHIO.

Jns aBapuiiHOro CJAHBA Macja H3
6axa paGortatouiero TypOoreneparopa
BO BpeMsi TIoKapa JoJXKHa ObITb TIpe-
AycMOTpeHa  aBapufiHas  eMKOCTb,
paBHasT €MKOCTH MacJoCHCTEMEl Ca-
MOTO KpymHoro TypGoarperara, JTOT
6ax AoJdxkKeH OBITH BCe BpPeMs IYCTHIM,
H HCIOJIL30BaTh €ro, X0oTd 6bl BDEMEH-
HO, AJIS APYTHX LeJej 3ampeliaercs.

Macasnoe X038HCTBO  MeJKOH
CTaHIUX pasMellaercs B MAaUIMHHOM
3ajle Ha HyJeBO#l OTMeTKe B CllenHanb-
HOM IH0Xapo0e3onacHOM TIOMeElIeHNH.
Bo BpeMsi OTCYTCTBHSA JIIOJeH B mOMe-
HIEHHE OHO JOJ/IXHO OBITH 3aNepTo Ha
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3aMoK. MacasiHOe X034#CTBO KPYHHOM
3/I€KTPOCTAHLUH pa3Mellaercd B cre-
HHAJbHOM 3[aHHH, PACNOJOXKEHHOM
Ha pacCTOAHHH He MeHee 25 M oOT
JAPYTHX TIPOU3BOJACTBEHHBIX COOPYIKe-
nufi. K 31aHHI0O MacaAsiHOrO X035HCTBA
NOJIXKYHl 6bITh NOJABENEHB! O be3AHble
nyTd. 31aHHe JOMXKHO OTBEYaTb Tpe-
6osanuam IlpaBus nporusonoxkapHoi
6€3011aCHOCTH JJI51 YCTAaHOBOK H COOPY-
JKeHUuH, coiepKalux Macho.

Bce macioxossficTBa He3aBHCHMO
OT HX PasMepoB AOJXKHH OHITH 060pYy-
JLOBaHbl COBPEMEHHHIMH CPEeNCTBAMH
noxaporywenus. KypHTb Ha TeppH-
TOPHU MAacJ0X03HCTBA KaTEerOPUYECKH
3ampentaercs, 3a HCKJIIOYEHHEM ClIIe-
HaJbHO OTBEJEHHBIX IJIsi 3TOTO MECT.

Ins xpaHeHHst 3anaca OTHECTOHKON XKHJ-
KOCTH H NPOBEAEHHS ONEPAlHiA 10 ee OYHCTKe
K pereHepalnd Ha CTaHUMH JOJXKHA OLITb
o6opynosaHa chelHaJbHasi annapaTHasi OTHe-
CTOMKOR XHAKOCTH. AnmapatTHas NOJXKHA CO-
OTBETCTBOBATb BCEM CAHHTADHHIM HOpMaM,
paspaboranneiM JIeHHHIPAaACKHM HayYHO-HC-
CJIeI0BATEJIbCKHM HHCTHTYTOM THTLHEHbl TPyAa
H npodpsabonesannii. Annaparsas JoJKHA
HMeTb ORITOBHIE NOMEIUEHHS, YMBIBAJLHHKH
CHeUHaNbHLIX THIOB, HaJEXHYIO BEHTHJSILHUIO.
BritoBbie moMelleHHS HeoGXOAHMO 0Gopymo-
BaTb N0 THNY CaHMPOTYCKHHKAa, T. €. C pas-
JeIbHBIME ~ NOMEIIEHHSIMH  JAsT  AOMalunei
OMleKAbl H CHENOEXKAH, Pas3feNeHHHIMH OY-
weBoH. (B TOMemeHHH annapaTHOR AOJKHBEI
ObiTb TIPEIYyCMOTPEHB IWKAQUHKH AN XpaHe-
HHSL TPASHOH OMEXKAH H MOIOMHX BeUIECTB
(Mblna, Tpumatpmiihocdara, OI1-7).

Bcs Tapa H3-TOX OTHECTOMKON YKHAKOCTH
JOMKHA XPaHHTbCA B CHEeUHANbHEIX TIOMellle-

F'rasa wecrasn

HUAX H HMEeTb Haanuch <«sa». Hcnonabnsosanue
Tapel H3-MO0J <«HBBHOJSI» HJS APYTUX Lejeil
KaTeropuyecks 3sampemaercs. Bcesa Tapa, Ben-
pa, TOMIOHEI, NpeXHa3HayeHHble A PaGoThH
C OTHECTOHKOH MXHAKOCTBIO, JOJIKHH CTPOro
YuuThIBaThCs. ['psidHasl BeTOWb, TPSANKH, CIH-
CaHHAsl ClelofexXAa, NPONHTAHHBIE <HBBHO-
JeM», JOJKHbl HAaXONHUTHCH B CHENHAJBLHOM
SIHKe C HAAMNHCBIO «AL» H CHCTEMATHYECKH
CXHraTbCsl B CHEUHaNbHOM MeCTe, COIJIAco-
BAaHHOM C TIOXKADHBLIMH H CaHHTapHBLIMH Opra-
HaMH. AnnmapaTHas OTPHECTOMKOH - XKUAKOCTH
cBsA3biBaeTCH ¢ GakaMM TYpOMHBI ABYMS Tpy-
GonposogaMu: NpAMbIM M ofpatHeM. [dua-
MeTp TPYOONpOBOJOB € IeEJbI0 SKOHOMHH
XKHUAKOCTH ROJKeH OblTb MUHUMaJabHEIM, CKO-
poCcTb TeyeHHs B HamoOpHOM TPyGOTIpoBOjE
LOJIXKHA JOnycKaTecsl mnopsafka 2—3 Mm/c, a
BPEMdA 3alOJIHEHHSI 6aKa CHCTEMBl DPeryJjupo-
BaHHA JIOMKHO COCTaBJAATL 3—4 U.

Ha snexTpocTaHIuu AOJXKeH Xpa-
HATBCA ONpeAeJeHHBIH 3amnac Macia,
o6ecrneynuBaOI¥} HOPMAJBHYIO 3KC-
miyaranmo rtypboarperata M BCE
aBapHiiHble ciydan. CormacHo cymle-
CTBYIOIIUM HOPMaM B MAac/siHOM XO-
3AACTBe  SJAEKTPOCTAHUMH  JOJKHBI
6bITh oOecrneueHH XpaHeHMe 3amnaca
TYpOHHHOTO Macia KaXIoH TpUMe-
HAeMOH MapKH He MeHee €MKOCTH
MaciAsHOH CHCTeMBl YCTaHOBJEHHOTO
Typboarperata  HaubosbleH Mom-
HOCTH, a TakXe 3amac Ha JOJHBKA
B pasMepe 45-fHeBHOH NOTpPeGHOCTH.

Kpome Toro, B maciassHOM XO3si-
CTBE CTAHIHH JOJXKeH OLITL 3anac
JAPYTHX MaceJ H KOHCHCTEHTHEIX CMa-
30K B pasMepe 45-IHeBHOM NOTpPe6-
HOCTH.

IKCNIAYATALHSA KOHAEHCAILLUOHHDBIX YCTAHOBOK

6-1. OBLIHE NMOJIO)XEHHSA

Bausnne H3MeHeHHST KOHEYHOTO
JaBJeHHs] HA MOIMHOCTL TpyGoarpe-
rara ¢ IOCTaTOYHOH TOJHOTOH OCBe-
meno B ri. III. Uro xke kacaerca 3a-
BHCHMOCTH 9KOHOMHMYECKHUX NOKa3are-
Jefi TYypOOYCTaHOBKH OT BakyyMa B
KOHJIEHCATOPe, TO 3Ta CBSI3b HMeEeT
Gosiee ClOMHBIA XapaKTep, NOCKOAbKY
pacxo]| Temsa 3aBHCHT He TOJBKO OT
pacmosiaraeMoro Temjaonepenaga Typ-
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OHHBI, HO H OT psifa APYrux GaxTopoB
OKa3bIBAIOIMX BAHSHHE Ha SKOHOMHY-
HOCTb YCTAHOBKH.

Ha puc. 6-1 [2] npencrasaen rpa-
¢uK, XxapaKTepH3YIOIU# H3MEHEHUE
.yaeJapHOro pacxofa temna typGoycra-
HOBKOH C 3aJaHHOH TODILEBOH IIO-
I1aAbl0 BHIXJONA IpH  YBEJHUEHHH
JaBleHHs oTpaboTaBILEero mapa B KOH-
neHcarope Ha 0,981-.10-3 Mlla
(0,01 krc/cM2?) pas pasAMYHBIX Ha-
Ya/IbHBIX MapaMeTpoB napa. ITyHxTup-
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Puc. 6-1. Uamenenne 3KOHOMHYHOCTH TYpOu-
Hbl TIPH yBeJHUeHHM JaBJjeHHs oTpaboTaslile-
ro napa B KoHAeHcatope Ha 0,981-10-% MIla
(0,01 krc/cM?) B 3aBHCHMOCTH OT Ha4aJbHOFO
IaBjeHus napa.

HBEle JJHHUU NAI0T BO3MOXKHYIO TPaHHUILY
H3MEHeHHUs BeJHUMHB AJ.

Kak BuaHo m3 rpaduka, Hanbo/b-
miee BJHSHHE H3MEHEHUs] KOHEeUHOTO
JaBJeHUsT HAa 3KOHOMHUYHOCTBb Hab.i0-
llaeTcd B YCTAHOBKAX HHU3KOTO U Cpel-
Hero naBienus. OfHako ¥ B GJOYHHIX
arperarax Ha HauajbHOe JaBjeHHE
napa 12,75—23,5 MIla (130—
240 xrc/cM®) ¢ TIpOMIIEpErpeBOM H3-
MeHeHHe YIeJbHOTO pacxoja Temna B
3aBUCHMOCTH OT H3MEHEeHHs J1aBJeHUs
B 'KOHAeHcaTope IpeacraBiser coboi
CYILECTBEHHYIO BENHUUHY, €CJAH YUHTHI-
BaTh Macmra® pacxola TolJIHBA Ha
COBpPEeMEHHEIX 3JeKTpOoCcTaHUusX. Ta-
kUM o06pa3oM, 3KOHOMHYHOCTb INapo-
TYpOMHHOTO LWKJIAa B 3HAYUTETbHOH
CTEMleHH 3aBHCHT OT YCJIOBHH pabOTHI
¥ KayecTBa 9KCIWIyaTallHH KOHJeHca-
LUHUOHHOH 'YCTAHOBKH,

Bonpocul Teopuu Temn10BOTO MpO-
mecca, KOHCTPYKIMH, pacueToB Ha
NPpOYHOCTh 3JE€MEHTOB KOHICHCaTOopa,
TEOpUU TEePeMEHHOTO pexuma H T. I.
MOBEPXHOCTHBIX KOHIEHCATOPOB CTa-
UMOHADHBIX MapoBBIX TVPOHH pac-
CMaTpPUBAIOTC B COOTBETCTBYIOLUHX
cnienuanbHBIX Kypcax [12, 43]. 3nech
6yayT DpHBENEHH! JIMIML Te€ OCHOBHBHIE
CBeJIeHHs M0 YCTPOHCTBY H KOHCTPYK-
LMY KOHIEHCATOPOB NapoOBHIX TypOHH
H HX BO3AVXOYAAJAIOIIHX YCTPOHCTB,
KOTOpble HEOOXOAUMBI IPH U3JIOXKEHHH
BOTIPOCOB  3KCIIyaTallHH KOHJEHCa-
IIMOHHBEIX YCTaHOBOK.

KoHnencanronnas ycTaHOBKa Npen-
Ha3HayeHa JJIsT CO3JaHHA IO BO3MOXK-
HOCTH HM3KOTO JaBJeHHs Tapa 3a IIo-
caelHelt CTYNEeHbIO TypOHHE, a Takxke
A TIOJIYUEHHsT YHCTOTO KOHTEeHCaTa,
NPHTOMHOTO I/l NHTaHHS IapOBHIX
KOTJIOB 3JeKkTpoctaHuuil. [Tomumo 370-
ro, B KOHIEHCATOpax COBPEMEHHBIX
MOLIHBIX TYpOHH NpeIyCMaTPHBAETCA
TepMHuecKas Jeaspallus KOHIeHcara,
a B KOHJEHCATOPaX KPYNHBIX TEIJIO-
(UKAUMOHHEIX TYpOUH  YpaabCKOro
TypOHHHOTC 3aBOJla — MOJOTPEB CeTe-
POM HJM TeXHHUecKOH BoAbl. B ycra-
HoBKax O0JIOYHOrO THIA KOHLEHCATOP
SBJASETCS TEIJIOOOMEHHBEIM amnapaToM
ISl oTBOJA Temaa oT cOpacbiBaeMoTo
B HEro mapa B TIpollecce aBapHHHOTO
H HOpMaJibHOrO ocraHoBa 0J/ioKa, BO
BpeMsl NyCKa ero, a TakKXe 1jd NpH-
eMa NpH HeoGXOMHMOCTH 100aBOYHOTO
KOHJIeHcaTa HJIH 00ecCOJeHHOM BOJHL
O6LI440 KOHOEHCcATop SBJfeTcA U
CcGOPHHKOM HHU3KOIOTEHLHAJbHBIX Jpe-
Haxem. .

OCHOBHHIMH 3JIeMEHTaMH KOHIEH-
CallMOHHOK YCTAHOBKH SIBJISIOTCH €OO-
CTBEHHO KOHJEHCaTop, BO3LyXoyna-
Jsiolee  YCTPOHCTBO M HacoCHas
rpymnna, BKJIOUaiontass B ce6s KOHIEH-
caTHble, [UPKYJISILHOHHBIE HAcOCH H
Hacochl paboueit BOAB BOJOCTPYHHBIX
9XKEKTOpPOB (NIpH HCIOJb30BaHHH IIO-
CJIeAHHX B KauecTBe BO3AYXOyHassto-
mux cpeacts). CxemMa KOHIEHCAIHOH-
HOH YCTAaHOBKM C INapOCTPYHHBIM
3)KEKTOPOM INpefcTaBleHa Ha puc. 6-2.

CxeMa COBDEMEHHOT0 KOHJIeHcaTopa u3ol-
paxena Ha puc. 6-3. IloBepxnocTb OXJaxie-
HHs KOHAeHcaropa o6pasoBaHa GOJbIIHM
YHCJAOM JIATYHHBIX TpPYOOK, 3aBaJIbLIOBaHHHIX
¢ IBYX CTOPOH B CTaJbHBIX TPYOHBIX AOCKAX,
a no ceoell Aauue TPpyGKH CBOOOLHO ONUPAIOT-
c B OTBEPCTHSIX IPOMEXYTOUHBIX ONOPHBIX
neperopofox. Kopnyc KOHjpencaTopa IeJbHO-
CBapHON, H3TOTOBJSETC H3 JUCTOBOH CTasH,
K. nuully KOHZeHCaTOpa TPHBAPHBAETCH eM-
KOCTb — KOH/IEHCATOCGOPHHK, OTKYyZa KOHHAEH-
caT OTKauWBAeTCs KOHIEHCATHHIMH HacoCaMH.
HekoTopele KOHJEHCATOPHl HMeOT B KOHAEH-
€aToC60pPHHKAX YCTPOMCTBO IJisl JONOJHATENb-
HOt Jeaspauuu KoHpeHcaTta. Konzescatop
yCTAaHOBJIEH Ha TIPYXHHHBIX ONOpax, a ero
TOpJOBHHZ INpHBapeHa K BHIXJONHOMY Mat-
pyOKy LHJIHHAPA HH3KOTO RaBJECHHA TypOHHBL
‘Bce KOHAeHCATOPH OJMOYHBIX TYpOHH cHabxe-
HH ClellHaJbHEIMH paclpefeJHTe/IbHbIMA KOJl-
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Puc. 6-2. Cxema KoHpjeHcaHHOHHOH ycTaHOBKH TypGunnl K-300-240 XTT3.

1 — KOHIeHCATOP; 2 — NUPKYJASANHOHHBlE HACOCH!; 3 — KOHIeHCAaTHbie Hacocwl |-ro mombeMa; 4 — xoHpencar-
Hble Hacochl 2-T0 TNoxhbeMa; 5 — OCHOBHBIE 3XKEKTOPH; 6 — NycKOBolt 3KEKTOp KOHIAEHCATOPA M IUPKYJIAUHOH-
HOMt cHcTeMbl; 7 — Hacoc paGouell BOXbI IYCKOBOTO 3)KeKTOpa; 8 — oX/ialHTedb napa JaGHPHHTOBBLIX YNJOTHE-
HEA; 9 — 6/0YHAA KOHIEHCATOOUHCTKA® /0 — KOHJEHCATHHM Tra300XaaguTeNs regepaTopa; I/ — npuemro-c6poc-
HOe YCTPOACTBO Wapa npommneperpeBa; /2 — NIpHeMHO-COPOCHOC ycrpoficteo  BPOY; 13 — pacluupHTens gpeHa-
XKe#; J4— Kknamanbt cpeiBa Bakyyma; 15 — Kiaanan PEryJsaTOpa YpPOBHS H DEUUPKYASINMH, [6 — JUHHA OTBOxa
Bosayxa u3 ITH; 17—c:u413 H3 clicTeMbl BOASHOrO PEryJHpOBaHHA; /8 — nodaua o0GecCONeHHOHR BOAB; J9 —

cauB  apedHaxa u3 IIHM; 0 — nurpA 3anoJHeHHR

KOHJAeHcaTopa; 2/ —caHB AapeHaxa u3 Goftnepos; 22 —

CIHB H3 6axa HHUIKHX ToUeK; 23 — IpeHaX H2 BOBAYXONOZOrpeBaTeneh KCTJI0B; 24 — KOHAEHCAT M3 YMJAOTHe-
HHIt IUTATeNbHBIX HAacocoB; 25 — apapHBHBLIA MONBOA KOHEeHCATa: 26 — CAMB BOAbLI H3 DPACTONOMHOTO pPaCLIHpPH-

TeJsd.

JIEKTOpaMH (HJH JPYroro THIA YCTPOfCTBa-
MH) 17 BBoJa mnapa ot POV uan BPOY
npH aiycke 6710Ka HJAH c6poce HarpyskH.

OIHHM H3 BaXHBIX 3JIeMEHTOB
KOHIEHCAUHOHHOH YCTAHOBKH SIBJSET-
Cf BO3QYXOyHassiollee YCTPORCTBO,
ofecneunBaloniee yjaajleHHe H3 KOH-
JeHcaTopa BO3AyXa H JAPYTHX HEKOH-
JEHCHDPVIOINHXCA Ta30B,

B oreuecTBeHHON 3HepreTHKe B Ka-
YeCcTBe BO3AYXOYA/ISIOMHX YCTPOHRCTB
HPHMEHSAIOTCS. MaPOCTPYiHble H BOJO-

cTpyiiuee 3sxkektope [3, 71]. ITapo-.

CTpyHHBIE 3XKEKTOPH BBHIIOJHSIOTCA
188

MHOTOCTYNEHYaThIMH C TIPOMEXKYTOY-
HBIM OXJaXXJIeHHeM MNapOBO3AYILHON
cMecH (puc. 6-4). Oxnaxiaenne mnpo-
M3BOJHTCHA OCHOBHBIM KOH/IEHCATOM,
KOTODBIil B HEOGXOJHMOM KOJHMYECTBE
NPOKAYHBAETCA Yepe3 XOJOAUIbHHKH
3XKeKTOopa. '
PaGora 3sxektopa ompenensercs
€ro xapaktepHcTHKo#d. OcHoBHas xa-
PaKTepPHCTHKA NapOCTPYHHOrO 3MKeK-
TOpa npencraBasieT Cco6oit 3aBUCH-
MOCTb JaBJIeHHS] BCACHIBAHHUS 3XKEKTO-
pa or pacxoga BO3AyxXa B clydae
OTCaChiBaHHS CYXOr0 BO31yXa HJH OT



Puc. 6-3. Kounencatop Ttyp6unet K-300-240
JIM3 (300-KLIC-1).

1 —kopnyc; 2 — TpyOHas JOCKa; 8 — NpoMexXyTou-
Hele ONOCHBEIe MNepPeropomxH; 4 — KOHJeHCATOpHBIE
TPyOKH; § — NOLBOA oXnaxaawme BoIbl; 6 -—— OTBUL
oxaaxaampule BOABI; 7 — KOHAEHCAaTOCOODHHK; 8 —
OTBOJ KOHJeHcaTa, 9 -— UOPYXHHHBIE ONOpHL; 10 —
KONNeKTOp AAa cGpoca mapa or BPOY.

pacxona BO3LyXa B TapOBO3AYIIHOA
CMeCH NpH OTCACHIBAHHM MapOBO3JYII-
HOfi CMeCH NPH Pa3jHYHON ee TeMmrme-
parype.

TakHe XapaKTeDHCTHKH IJs napo-
CTPYHHOTO B¥KEKTOpa NpeACTaBJIeHBl
Ha puc. 6-5. Ilepras moJoras BerBb
XapaKTePUCTHKH HasbBaercs paGouuM
yuactkoM. 37ech o0beMHas MPOH3BO-
IUTEJIbHOCTh 3XKEKTopa sBJsercs Io-
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Puc. 6-4. CxemMa JBYXCTyNEHYaToro napo-
CTPYHHOTO 3XKEKTOpa.

1—1-a CTYlIeHb 3KeKTopa; 2 — XONOAHNbHEK
1-it crynend; 3 — 2-f1 cTyileHb 3MKexkTopa; 4 — XOJO-
RBJAbHUK 2-# cryneny.
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Puc. 6-5. XapaKTepHCTHKHM MNapoCTpyitHOro
3KEeKTupa.

1—pa6ora Ha cyxoM Bo3ayxe; 2 — paboTa ua na-
POBO3AYILHON CMeCH, :

crosnuof Beauuunofi. ITpu yBesauye-
HMH KOMHYECTBa OTCachiBAeMOro H3
KOHJIEHCaTOpa BO31yXa, HauHHada C He-
KOTOPOr0O MOMeHT2, 06beMHasa MPous-
BOMHMTEJILHOCT, 3XKEKTOpa pesko mna-
A4eT, YTO TNPHBOJHT K YBEJIHUEHHIO
KPYTH3Hbl 3aBUCHMOCTH po={(Gs).
3ra yacTb XapaKTePHCTHKH HA3HIBAET-
QA «Ieperpy30uHBIM Y4YacTKOM>.

Y napocTpyHHOro 3XeKTopa coKpa-
nieHHe NJauHel paGouero ydacTka H#
npex1eBpeMeHHOe HACTYIJIEHHE Ie-
pEerpy3ouHoro pexmma MoOryr OHITH
BHI3BAHLI YMEHbIIEHHEM NaBJeHHsA pa-
6oyero nmapa Tmepeq COIVIAMH 3XKEKTO-
pa ¥ yXyJQlUIeHHeM YCJIOBHMi OXJaxie-
HUS NApOBO3AYIIHOA CMECH B Ipo-
MEXYTOUHBIX XOJIOAMJbHHKAX 3MKeK-
TOpa.

PaGora napocTpyHHOTO BIKEKTOPa
B NEpPerpy3ouyHoOM pexHMe sABJ/sAeTCH
HEHOPMAJbHON, MNOCKOJbKY HapaLy
C 3aMETHBIM YXVIIIeHHeM BaKyyMa
YMeHbUIAeTCSA HaNekKHOCTh PaboThr
KOHIEHCAHOHHON YCTaHOBKH, TaK KakK
IpH '3TOM pexHMe BO3HHKHOBEHHE
JIOTNOJHUTENbHOTO, Jaxe He OYeHb
BHAYUTEJNHHOTO MO BeJHUYHHE, NOACoca
BO3JlyXa MOXKET IPHBECTH K De3KoMy
NajeHHI0 BaKyymMa H  aBapHHHOMY
OCTaHOBY TYpPOMHBI.

IToMuM0O HapOCTPYHHBIX 3XKEKTO-
pPOB, B NapOTypOHHHBEIX YCTAaHOBKAX
HaXONAT NPHMEHEeHHEe H XKEeKTOPH BO-
JocTpyfiHOro THma. B mpakTHKe oTe-
YeCTBEHHON 3HEepPreTHKH BOAOCTPYHHBIE
3)KEKTOpH yCTaHaBJAHBAIOTCA HA BCeX
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Puc. 6-6. BogpocTpyfHbi 3keKTop THNA
2B-4-1400 JIM3.

A —Bxon Boan: 5 — BXoA NMapoBO3AYMHOR CMecH;
] — nepexomublft nNaTpyGoK; 2 — KaMepa CMElleHHs:
3 — nuddysopnt (4 mT.); 4 —mepexomHeIt mNaTPYy-
Gox: §-—comna (4 wr.).

Os04yHBIX Typ6uHaxX JIM3 Ha BbicOKHE
H CBEDXKPHTHUECKHE HayaJsbHbIE Napa-
MeTpbl mapa. Ha xpynHbix Typ6unax
XT3 sty anmapaThl HCNONb3YIOTCH B
KauecTBe NYCKOBBIX 93KEKTOPOB.
Bonocrpyfinbit ax)ekrop (puc. 6-6)
OCYLIECTBJISIET OJHOCTYNeHYaToe C3Ka-
THE TMapOBO3AYMIHOH CMECH, IIpHYEM
KOHJleHCallusl napa, COAepIKallerocsi B
Held, NIPOHCXOAHT Ha cTpye pabouelr
Boanl [71]. Konnencauunst napa na mo-
BEPXHOCTH CTpyH pabouyeil BOABI MpoO-
MCXOMHUT O NOCTYNJIEHHSI ee B KaMepy
CMEIIEHHS 93KeKTopa. ITO oTpaxkaercs
Ha YCJIOBHSX PaboOTHl HE TOJNBKO CaMo-

196

ro 2XKEeKTOpa, HO ¥ OCHOBHOrO KOHJEll-
caropa. Ilpu nocrarouHo BECOKOM
00 BbEMHOH IPOU3BOXHTENLHOCTH BOJO-
CTPYHHOro 3XKeKTOpa H YMEpeHHLIX
IpHCOcaX BO3AyXa B BaKYYMHYIO 4acib
TYpOHHBI BOLOCTPYHHBIH 3XKEKTOpP MO-
XKeT co3flaTh GoJiee HU3KOE OaBJeHue
B CBOEH NPHEMHON KaMepe, YeM I1apo-
CTPYHHBIA 3KeKTop. TeM caMBIM BOZLO-
CTPYHHBIH 3KEKTOP MOXET c034aTb H
Gosee ray6oKoe paspekeHHe B KOH-
JleHcaTope, HeCMOTpPS Ha TO, YTO yBe-
JIH'IEHHE COIIPOTHBJEHHUS TPaKTa OTCO-
ca MapoOBO3AYIIHONH CMeCH YMEeHbLIaeT
aror 3¢dexr. I[lonmxenne nasnenus
B KOHAEHCATODE, a COOTBETCTBEHHO U
TeMnepaTtypbl OTpaboTaBulero Tapa
006yC/JIOBJIMBAET NPH NPOYUX HEH3IMEH-
HbIX YCJOBHSIX YMEHbIUEHHE PA3HOCTH
TEMIIEpATYp napa H oOxJaxaawucH
BOJbl, B pe3yJbTaTe 4ero 30Ha Macco-
BOH KOHAEHCAlHM Napa B KOHAEHCATO-
pe yBeJHUHBaeTCs 3a CyeT COKpalle-
HHUSl 30HBI OXJIaXIEHHS NapOBO3AYLI-
HOH cMecH. Benenacrsue atoro ysenn-
UHBAETCH CONePXKaHHe Iapa B TMapo-
BO3AYIIHOH  CMecH, OTCachIBaeMoH
3XKEKTOPOM, a TaK¥Ke IapOBOE COIpO-
THUBJICHHE KOHJEHCAaTOpa M CONPOTHB-
JICHHE JIHHMHM OTBOJa NapOBO3AYIIHOH
CMECH OT KOHJEeHCaTopa IO 3KEeKTopa.

Pacminpenne 30Hb MaccoBOH KOH-
JeHCalUHH I1apa NPUBOAUT TakXe K 6o-
Jiee paBHOMEDHOMY pachpereseHHIo
TEIJIOBHIX HAarPy30K B KOHJEHcaTope H
YBEJNUYEHHIO BCJEACTBHE 3TOr0 Cpel-
Hero ko3¢ ¢uuveHra Temjonepenauu
N0 CPaBHEHHIO C €r0 3HAUEHHEM IIPH
paboTe mapocTpyfiHOro 3)ekrtopa [4,
5, 6, 29]. Oxnaxo 3T0 cBA3aHO ¢ Of-
peneseHHOH NOTepell KOHJAeHcaTa, Tak
Kax Npd MaJblX NpHcOcax BO3JyXa B
BaKyyMHYIO CHCTeMy TYPOHHBI KOJHYE-
CTBO Napa, OTCacHBaeMoro BOLOCTPYi-
HBIM 3XKekTopoMm, B 10—20 pas mpe-
BOCXOAHT KOJHYECTBO Iiapa, OTCachl-
BAE€MOro MapOCTPYHHBIM 3KEKTOPOM
npu Tex Xe ycaoBusix [29].

Ha puc. 6-7 mpencrasiensl xapakTepucT-
KH BOZIOCprl';lHOPO 3XEeKTOopa, CHATble Ha Cy-
XOM BO3Ayxe pp,==f(G3), 1 3aBHCUMOCTb N aB-
JIEHHSI B KOHJZEHCATOpE OT pacxoha BO3AyXxa
P«=f(G») 0pH JaHHOM THNe BO3LYXOyIais-

rolnero ycrpoiictsa {28]. M3 rpaduxa suano,
YTO B 0GJacTH MallLlX MPHUCOCOB BO3AYXa
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Puc. 6-7. 3aBHcHMOCTb A2BJeHHS B KOHJIEHCA-
rtope 300 KIIC-1 px u B npHeMHOH Kkamepe
9KEKTOpa Py OT pacxoja BO3AyXa H Temnepa-
TYPH HMPKYJAAUHOHHON (paGoueil) BOAML

1 — naBneHue B KOHAEHCaTope P.; 2 — XapaKTepH-

CTHKa 5eKTopa Ha CyXoM Bosayxe (npu paGore
IBYX 3XKEKTOpOB).

JaBjeHHe B KOHJeHcaTope TPAaKTHYECKH He
3aBHCHT OT pacxofla BO3AyXa, a B 00JacTH
3HAYHTEJIbHbIX NPHCOCOB J4BJIEHHE B KOHJIEH-
catope Gyzer olpeleaaTbcsi paboTOl 3XKeKTO-
pa u 3aBuCUMOCTD Px=(Gs) NDaKTHYECKH
COBNAajaeT C XapaKTEeDHCTHKOH 3XeKTopa NpH
OTCACHIBAHMK CYXOro BO3AyXa. JTO OOBACHA-
eTcs TeM, YTO C yBEJHYEHHeM pacxoia BO3-
Ay%a, TIPOHMKAIOLIEr0 B BaKyyMHYIO CHCTEMY,
pacxoj OTcachiBaeMOro M3 KOHIeHCaTopa Ta-
pa ¥ o6beMHBIl PacXOJ CMECH yMeHbUIAIOTCH,
4TO BJiedueT 3a cOOOH TakXKe yMeHblIeHHe Ia-
POBOrO COIPOTHBJEHHS KOHIeHCaTopa H TPax-
Ta OTCOCa TIapOBO3AYIUHOH cMecH. fIpu GoJb-
IIMX PAacXofax BO3LYXa 9TH CONPOTHBJIEHHS
yMeHbILIAIOTCS. 10 MHHMMyMa H 00e Xxapakre-
pucTUKH po=f{Gs) # px=[(Gs) npakTHye-
CKH HakJaibBaoTCA OfHa Ha apyryio. Tlpu
MaJbiX JPHCOCAX BO3JAyXa H3-3a yBeJHUEHHOTO
KOJIAYeCTBa OTCACHIBAEMOro Iapa mapoBoe co-
NPOTHBJNEHHE KOHAEHCATOpa M B OCOGEHHOCTH
TpakTa OTCOCA TapOBO3AYHIHOH CMeCH Ha-
CTOJIKO yBEJHYHBAETCs, YTO NaB/ieHHe B KOH-
JieHCaTope B 3THX YCJOBUAX OCTAETCH IIOCTO-
AHHBIM, HECMOTps Ha TIOHMIKEHHE C yMeHbllle-
HHEM [pucoca BO3AyXa MAaBJeHHs B HDHEM-
HOW KaMepe 3¥eKTopa.

Cnefyer OTMeTHTb, YTO NPH 3HAUHTE]b-
HLIX TIPHCOCAX BO3JyXa B BaKYyMHYIO CHCTe-
MY BOAOCTDPYHHBEIE 3XKEKTOPHl GoJiee HaNeKHEI,
ueM NapocTpyiiHEle, TMOCKOJABKY B STHX YCJO-
BUAX BONOCTPYHHHI 3XKekTop paboTaer ¢ MO-
CTOSIHHOM OOGBEMHOHl TPOH3BOJAHMTENBHOCTHIO H
uMeeT GoJlee MOJOTYI0 3aBHCHMOCTD pa=](G5)
B 3TOH 06JaCTH, 4eM NapPOCTPYHHBIH 3XEKTOp.
Tocnenuuii ke B 00J1aCTH IepPerpy3ouHbix pe-
MHMOB PE3KO YMEHBIIAeT CBOI OGBEMHYIO
TPOK3BOAUTENBHOCTb,  YTO CONPOBOKIAETCA
3HAMHTE/IbHBLIM YBeJHYeHHeM [aBJIEHHS BCaChl-
BaHHS NpH GOJBIIMX TpHCOCAX Bo3myxa. Ilpn
XOpolIell BO3LYIIHON IIOTHOCTH -BaKyyMHOH
cHcTeMBl 06a THIA 3KeKTOPOB CJAEAYET Cpas-
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Puc. 6-8. 3aBHCHMOCTb A aBJIEHHsl BCACLIBAHHSE
BOXOCTPYHHOrO 33KEKTOpa OT KOJiHYecTBa OT-
cacblBaeMOro BO3AyXa NPU PasHBIX AABJEHHSX
pa6oueii Bomu (f15=18,5°C).

1, 2, 3, 4, 5— naBnenne paGouefl BOAB COOTBET-

cTBenro 0,32; 0,265; 0,21; 0,147; 0,098 MIla {3,25; 2,7,
2,15; 1,5; 1,0 krc/em? (u36)].

HMBaTL C y4eToM Toro (pakra, 4TO MHpH HC-
M0JIb30BAHHH BOJOCTPYHHOIO 3XKEKTOpa pesko
YBEJIHUHBAIOTCS NOTEPH KOHAEHCATA BCACACT-
BHe KOHJeHcauuu GOJBIIOro KOJHYECTBa Tapa,
oTcacwiBaeMoro M3 Kougiencatopa [30, 31,

XapakTepUCTHKH BOJOCTPYHAHOrO 3KeKTO-
pa, TpeAcTaBJeHHble Ha pPHC. 6-7, HaHbl A%
PA3JHYHON TeMNepaTyph paboueill BOJBL ITo-
BblllleHHe TeMNepaTypel paboyei BOJBI BbI3bI-
BaeT fIp¥ NMpPOUYUX DaBHBIX YC/AOBHSX MOBLILIE-
HHe AaBJEHHS BCACHIBAHMS Ha BEJHYHHY, CO-
OTBETCTBYIOILYI0 TOBBIUIEHHIO JAaBJEHHA Ha-
CHILIEHHOTO Napa TPH HOBOH TeMmeparype pa-
6oueit BoAb. [lapjeHue B TIPHEMHOH KaMepe
BOJOCTDYHHOTO 3XKEKTOpPa 3aBUCHT H OT [2aB-
newust paboueir Boxsl. Ha puc. 6-8 nama
XapaxkTepHCTHKa 3KeKTopa AB-4-1400 {6J0K
¢ Typbumoit K-300-240 JIM3), cusiras Ha Cy-
XOM BO3AyXe NPH DAa3JHYHOM [aBJEHHAH pa-
Goueit Boabl. Ha puc. 6-9 B xauecTBe mpaMepa
NIpeJCTaBAeHa CXeMa YCTaHOBKH BOAOCTDYHHBIX
3XKeKTOpoB Ha Typ6une JIM3 rtHna K-300-240.
YCTAHOBKA COCTOHUT H3 JBYX OCHOBHHIX 3XKE€K-
TOpOB, KaXABH H3 KOTOPHIX B COCTOSHHM
oGecneulith paGoTy arperara TpH HOpMaJbHOR
BO3JYWHON NJOTHOCTH BaKYYMHOH CHCTEMEL
Bola B 3XKEKTOPH MOLAETCS CTelHaljbHBLIM
Hacocom, umeromuM 100%-mbit peseps. OT
3THX e HacocoB CHaGXKaloTCsl BOJOH BCIOMO-
raTesibHble 3MEKTODH UHPKYJALUOHHOA cHCTe-
MBl H OTCOCA TMapa H3 KOHUEBBHIX YIJIOTHEHHR
TypGuubl. ‘OCHOBHBEIE 9XKEKTOPEI PacCIOJIOKEHDI
Ha HEKOTODOH BHICOTe OT HYJEBOH OTMETKH.
dTo No3BOJsAET YMEHBIIHTb TIPOTHBOJABJEHHE
y BOJOCTPYHHOTO 3XekTopa. B kauecTse 3a-
HTHBIX CPeACTB NpPOTHB 3a6poca B KOHZEH-
caTop ChIpOil BOJbI TMpDH BHE3allHOM OCTaHOBE
Hacocop paGoueli BONLI 3MKEKTOPa NMPELyCMOT-
peHB FHIPO3aTBOPH THMA <«1pyba B TpyOe»
BelcoToll 3,3 M. B mnocneasee BpeMst 3aBOL
3aMeHsieT MX Ha OOpaTHble KJanaHel C TIPUHY-
JATEALHBIM 3aKPBITHEM.
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Puc. 6-9. Cxema ycramoeku
BOJOCTPYHHBIX 3XEKTOPOB Ha
TypGune K-300-240 JIM3.

I — nBa  3sxexkropa 3B-4-1400
(OCHOBHBIE); 2 — nBa 3XKeKTODa

8 3B-1-350; 3 — nBa Hacoca zas no-

Aaud  paGodyel BOABI K 3KeKTO-
pam; 4 — kouaencatop 300-KLIC-1;
& — TpyGomposoam paGouell Bo-

abl 3KEeKTOpes; 6 — caHBHbie
TPYGONDPOBOABI  3KEKTOPOB; 7 —
TPY 60N POBOA I NapoBO3NYLIHOHK
CMeCH; 8 — TO e H3 YIJOTHEeHHH
Typ6HHBI; 9 — HaNOPHble BOAOBO-
Abl KOHAeHcaTopa; [0 — cauBHble
BOJOBOAbI KOHAEHCATODA.

ﬁ&e

]

—\

- S

il

—4#:b

Onucannme u amanans paGoThl HACOCHOM
TPYyNnbl KOHIEHCAlHOHHOH YCTaHOBKH [ alOTCSA
B riaBe «IJKCIAyaTaluHs BCOOMOTaTeAbHOIO
©0B60pyA0oBanAs TYPOHHHOTO Hexa» (. 7).

6-2. KOHTPOJIb 3A PABOTON KOHIEH-
CALLHOHHOA YCTAHOBKH.
XAPAKTEPHCTHKH KOHIAEHCATOPA

OCHOBHBIMH IIOKa3aTeNIAAMH, XapakK-
TEPH3YIOIIHMH paboTy KOHIeHCaTopa,
ABJAIOTCS  JaBJeHHe 0TpaGoTaBLIETO
napa px M TeMIepaTypHbii Hanop &f
IIpH 3aJaHHBIX 3HAYEHHAX MapOBOH Ha-
TPY3KH, pacxoia H TEMIEepaTyphl OX-
JlaXKRawoled BOAbBI HAa BXOAE B KOH-
ZAeHcatop. [laBienne B KOHAeHcaTOpe
OTIPeNeNSIIOT KaK Pa3HOCTh MOKAa3aHHH
fapoMeTpa H BaKyyMMeETpa, MOLKJIIO-
Y€HHOI0 K KOHAEHCATOPY.

A6comoTHOEe NaB/eHHE B KOHMIEH-
CaTope COCTABJSAET, MM PT. CT.:

px=B—H, (6-1)

TAe B -—G6apomerpuueckoe (aT™mo-
cepHoe) namienue, MM pT. cT.; H —
NOKa3aHusi BaKyyMMeTpa, MM DT. CT.

[Ipu onpenesnenun a6comoTHOrO
JlaBJIeHHsT K HOKasaHHsIM Gapomerpa
U BaKyyMMeTpa HeoOXOAHMO BBOIHTB
COOTBETCTBYIOIIME NONPABKH: HA TeM-
nepatypy croaba pTYTH, KamuaJsp-
HOCTb, Ha mkanxy. [lomxHbl Takke
YUYHTHIBATbCS OTMETKH YCTAHOBKH NpPH-
6opos. Ilopsinok BBemenus 3THX HO-
TIPABOK H3JIOXKEH B PYKOBOJACTBAx IO
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TEIVIOBBIM HCNIBITAHHAM NapoTypOHH-
HBIX YCTaHOBOK.

IJsi npoBeneHust pasiMuHBIX pac-
49EeTOB, a TaKXe JJd BO3MOXHOCTH
HCTIONb30BAHHA AMarpaMmbel i-S u
TEPMOLHHAMHYECKHX TaGJHl BOXSHO-
FO fnapa JaBJjeHHE B KOHIeHcaTope,
MOJyYeHHOE B MHJIKMETPAaX PTYTHOTO
cTos6a, ciaefyer BHPA3HTh B TeXHHYE-
CKHX aTMocdepax no ¢opmyae

B—H
Pe= 35 - 6-2) .

Wnorna paspexenue B KoHZeHca-
TOPE PAacCYHTHIBAIOT B NPOLEHTAX OT
6apOMeTpHYECKOTO JaBJEHHUS:

V=121 1000,

Hna xoHTposnsi 3a pa6oToil KOH-
JNEHCAallHOHHOH YCTaHOBKH B 3KCIUTY-
aTalHOHHBIX YCJOBHAX IIPOU3BOLUTCH
TIEPHONHYECKOE H3MEDPEeHHE CJEeNyIo-
LNX BeJIMYHH: ]) paspexkeHUsa B KOH-
neucatope H, MM pr. cr.; 2) 6apomer-
pHYecKoro maBJenuss B, MM pPT. cT.;
3) rTeMmepatyphl BOAM Ha BXOZ4e
B KOHAEHcatop t, °C; 4) remnepa-
TYPbl BOABLl HAa BBIXOJE H3 KOHJEHCa-
TOpa f25, °C; 5) TeMmepatypsl mapaHa
BXOJe B KOHAeHcaTop ly, °C; 6) TeM-
nepatypsl KOHAEHCATa Ha BHIXOJEe H3
KOHIeHcaTopa fx, °C; 7) nmaBaeHns
nepej COMJIaMH NMapoCTPYHHOrO 3KeK-



TOpa HJHK HAaBJjenuss paboueli BOABI
nepej CONIJIaMH BOJOCTPYHHOTO 3KeEK-
TOpa, Krc/cM?, 8) maBaeHHS BOAH IO
¥ 10CJe KOHJZeHcaTopa, Kre/cMZz2—
MM PpT. cT.; 9) cojiecomepKaHHUS KOH-
lleHcaTa, MKT-3KB/Kr; 10) comepxaHus
KHCJIODOZla B KOHIEHCATE, MKT/KT.

AHa/iu3 M3MepEeHHBIX BEJHYHH II0-
3BOJIIET CYOHTb O pexume paboTH
KOHJEHCATOPA H O MMEIOIHXCA OTKJIO-
HEHHSIX OT HOPMAaJbHOTO peXHMA.
B nacrosmiee BpeMs HOpPMaTHBHbIE
MaTepHaJibl 10 KOHIEHCAaTOpaM Hnapo-
BhIX TYpOHH (KOHAEHCAIHOHHOTO TH-
fla) BCeX OTEYeCTBEHHHIX TYPpOHH BHI-
nymerst OPTP3C {47].

OO6UIETIPHHATRIM METOLOM KOHTpO-
Js1 3a paborofi KOHAEHCAIMOHHOMH
YCTAHOBKH SIBJISIETCS peryJspHOe Cpas-
HeHHe (aKTHYECKHX SKCINIyaTalHOH-
#bIX TIOKa3aTeJjied ero paboThl ¢ HOp-
MAaTHBHLIMH TOKa3aTeNsiIMH, IOJyYeH-
HbIMH Ha OCHOBaHHH HCIBITAaHHH OXHO-
THIIHOTO OGOpYAOBaHHUA NIPH 3aBeOMO
HCIIPaBHOM H YHCTOM COCTOSHHH BCEX
5JIeMEHTOB YCTAHOBKH. TaKUMH MHOKa-
3aTeJIMH fIBJSAIOTCA AAaBJEHHE B KOH-
IeHCaTope Py, HAarpeB BOAbI B KOHMIEH-
caTtope

At =itag—11z,

TeMIIepaTyPHHIH HaMop
6t= tu-*tza.

XapakTep 3aBHCHMOCTH 3THX BeJIH-
YHH OT YAeJbHOHM NapoBOH HarpysKH
KOHIEHCaTOpa ¥ HEKOTOPBHIX PpEeXHM-
HBIX TIapaMeTpoB INpeACTaBJeH Ha
puc. 6-10. '

TloBhilleHHe px NO CpPaBHEHHIO
C THUIOBOH XapaKTePUCTHKOH NpPH OLH-
HAKOBRIX peXXHMax yKasblBaeT Ha TO,
uto TypboreHeparop pabortaer c mepe-
pPacXoOM TemJa MJH I[PH 3aJaHHOM
pacxolle mapa €ro MOLIHOCTb Oyler
HHXKe HOMHMHauabHOH. Ilisi omnpepene-
HUS TPHYHH YXYAUIEeHHs BaKyyMa
MOXHO BOCHOJIb30BAaThCSl XapakTepH-
CTHKaAMH

at"——"f(Dx, tiB) H At=f(DK, W),

rae Dx—pacxon napa B KOHIEHCa-
top; W —pacxon oxJsaxpzawpouehl Bo-
IHL.

T
8 >tig>tss 1
X

Puc. 6-10. 3xcnayaTanHoHHbE XapakTePHCTH-
KU KOHIEHCAUHOHHO# YCTAHOBKH.

Ysesnnuense §¢f roBopur 06 yMeHb-
WeHHH KoshduuneHTa Tenyonepefayx
B KOHHEHCAaTOpe, BBLI3BAHHOM HJIH
GOJIbIIAM TIPHCOCOM BO3AYyXa B BaKy-
YMHYI0 4acTb TYPOMHBH, WJIH 3arpsa-
HEHHEM T[IOBePXHOCTH OXJIaXKICHHS,
HWJIH 33 CYeT TOTO H JAPYroro. YBenH-
yeHHe Af yxkasnlBaeT Ha HEJOCTaTOK
oxJaxpalomeli BOAbB M yMeHbUIEHHE
BCJEACTBHE 3TOTO KPATHOCTH OXJaX-
nenns. O npHYHHAX YyXyAUIeHHs Ba-
Kyyma typ6oycraHOBKM O6yneTr Cka-
32HO HHXe. ‘

Jdas ananansza paGoOTH KOHAEHCAUHOHHOMN
YCTaHOBKH TMOJME3HO TaKikKe CHCTEeMaTHYeCKH
onpeneNaTb  Ko3Q(UIHEHT TenjonepesauH
B Konmencarope. Ilo pesyabraTaM sKcmaya-
TallHOHHOTI0 H3MEPEeHHA YKa3aHHbIX BeJHYHH

Ko3(Q(HIHeHT Tensomepenays MoxeT OblTh
noacuuran no dopmyne

w ot 4+ At
k= F in S T (6-3)

rae W — pacxon oxaaxniatoomeh BOAH, Xr/u;
F —mnoBepxnocTh OXJMaXIeHHs KOHZeHCaTODa,
M2,

Pacxon oxnaxpawomedl BoAn OGLMHO He-
NOCPeACTBEHHO He H3MepseTcs, a onpeneas-
eTcsd M3 TelsioBoro GaJjaHca KOHJeHcaTopa:

Dx (tx _— Ctx)
At !

rae Dy — pacxox mapa B KOHAEHCATOp, Kr/d;
Ctyx — SHTAJbIIAS KOHAEHCATA.

TlockoNibKy onpejejeHHe SHTaJbIHH OT-
paGoTaBILlero BJaXXHONO flapa BHI3LIBaeT 3aT-
pyAHEHHe, MHOXHTENb (ix—Cfx) C HOCTATOY-

W = (6-4)

‘HOR JJisl NPaKTHYECKHX dleJeli TOYHOCTHIO MO-

XeT GbiITh TPHHAT NOCTOAHHHIM M PaBHBHIM:
Il YCTAHOBOK Ge3 MpOMEeXYTOYHOIO meperpe-
Ba 525 KKaJafKr, AAS YCTAHOBOK C NPOMEXY-
TOYHBIM IleperpeBoM napa 550 xkas/kr. [Toay-
yeHHOe 3HaueHHe KoabdHUHeHTa TeIJOTIepesa-
YH MOXKHO CPaBHHTb C JaHHLIMYM 3aBOJAa-H3ro-
TOBHTeS MJH C pe3yJbTaTaMH HCIHTAaHHAMN
TOJIOBHBIX 06pasumoB JNAHHOrO KOHAEHCATOopa.
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6-3. BO3YIUIHAA TNJOTHOCTb KOH-
JAEHCATOPA

Bo3nyx u Apyrue HeKOHIEHCHPYIO-
Hipecs rassl NONagaloT B KOHAEHCATOD
IBYMSl NyTAMH: C MapoM H yepe3 He-
NJIOTHOCTH BAaKYYMHOH CHCTEMH TYyp-
6uHbl. ' KosngecTtBO HEKOHAEHCHPYIO-
UIMXCA rasoB, NOCTyMAaIOUIdX B KOH-
IleHCaTOp C TapoM, HEBEJIHKO H CO-
CTaBJISEeT BeJHUYMHY NMOPAAKA HECKOJib-
KHX IIPOLIEHTOB OT O6IIEero KoJH4eCTBa
yAansieMoro M3 KOHAeHcaropa BO3AY-
xa. TakuM o6pa3oM, OCHOBHOE KOJIHYE-
CTBO Ta30B, ylalseMoe H3 KOHJeHca-
TOpa, COCTABJAET BO3LYX, NPOHHUKAIO-
oMl U3 aTMocdepn uepe3 HENJOTHO-
CTH 3JIEMEHTOB TypOOyCTaHOBKH, Ha-
XOASIIHXCSL TOJ pa3pexkeHHeM.

Bosnyx B KOoHIeHCATOp NPOHHUKAET
gyepe3 ¢aHIeBble COeJHHEHHS, ILTOKH
KAanaHOB, HTyllepa BOAOMEpPHHX CTe-
KOJI M ADYTHE y3Jibl KOHJeHcaTopa, He
obJafaolive JOCTATOYHOH TIepMeTHY-
HOCTBIO, a Takxe uepe3 JedeKTnl
CBapHBIX coefuHenuii. [fomuMo repme-
THYHOCTH COOCTBEHHO KOHIEHCATOpa,
IJIOTHOCTh BaKyyMHOH CHCTEMbl 3aBH-
CHT TaKXe OT TepMeTHYHOCTH BceX
OCTAJILHEIX 3JeMEHTOB TYpOGOyCTaHOB-
KH, HaXoNsIUXCS O BaKYyMOM: pe-
reHepaTHBHLIX NoOJOrpeBaTtediel, KOp-
nyca TypOHHBI, KOHUEBHIX YIJIOTHe-
HHUH, TPOLYBOUHBIX JHHHUHA H T. L.

Ilpu 3HAuHTENbHOM NOHHXKEHHH
[IapOBOH HArPY3KH BeJHYHHA MPHCOCA
BO3/1yXa, KaK NPaBHJ0, YBEJHUYHBAET-
csl, TOCKOJIbKY MOJ pa3pexeHHeM OKa-
3bIBAIOTCSI BCe HOBble YYacTKH KOp-
myca TYpOHHBl y pereHepaTHBHON CH-
CTEMBL.

ITpuMepHBIA xapakTep H3MeHEHHsS
BEJTMUMHBI IPHCOCOB B 3@aBHCHMOC1H OT
NapoBOll HAarpyskd MAJs Da3IHYHHX
tTyp6oarperatoB  IpeacTaBJeH  Ha
puc. 6-11.

Heo6xonumo Takxke OTMETHTb, 4TO
3HAYHTEJbHbIE HEMJIOTHOCTH B Pas3JiHy-
HBIX y3JiaX UHJHHAPOB BBICOKOTO H
cpenHero napieHus typboarperara H
HX KOMMYHHKAIHSX MOTYT IpensTcT-
BOBaTh NYCKy TYpOHHB H3-3a HEBO3-
MOXHOCTH HalpaTh MHHHMaJbHO He-
OOXONUMEIH A/F MyCKa BaKyyM.
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Puc. 6-11. ITpucoc Bo3fyXa B BAKYYMHYIO CH-
cTeMy TYpPOMHBI B 3aBHCHMOCTH OT MOapoBoOil
HarpyskH KOHJeHCaTopa.

1 —1yp6una MommHocrbio 12 MBT;, 2— TypGuHa
MowHocThI0 17,6 MBT; 3 — Typ6una AK-25-1 JIM3;
ﬁ-ﬂgyptiuﬂa AK-50-1 JIM3; 5 — typ6una BK-50-1

[TponnkHOBeHHe BO3MyXa B BaKy-
YMHYIO CHCTEMY TYPOHHBI yXyIAIIaeT
paboTy KOHAeHcaTopa, BbI3EIBafd Ile-
JHIH  pAL HeXeJarteJbHBIX SIBJEHHUI.
ITpexne Bcero Bo3ayx, nonanas B ma-
poBOHl 00BEM KOHAEHCATOpa, CYLIECT-
BEHHO yXyamaer KO3(G@UIHEHT TEIIo-
OTHAa4YH OT KOHIEHCHDYIOIIErocsi mapa
K CTeHKe KOHIEHCATOPHHIX TPYyGoK.
yMeHblasg 3THM oOuuit Koapduuuesr
TenJonepesauyy B KOHIEHCATOpeE.

3HauuTeJbHBIE TIPUCOCH BO3AYXa
MOTYT BBI3BaTb MNEPErpy3Ky BO3AYXO-
YHaJA0IHX YCTPOHCTB H yXyAuleHHe
BaKyyMa 0O 3TOH NpHYHHE.

Eire oMHHM HCTOUHHKOM TEIIOBHIX
NOTEPb B TYpOHHHON YCTaHOBKE BCJAEA-
CTBHE TOACOCA BO3AyXa B BaKyyMHYIO
4YacTb SIBJSETCS [epeoxJaXaeHue KOH-
IeHcaTa NIpH KOHIEHCAllHH Hapa U3
[1apOBO3AYIIHOH CMeCH.

Ilpu 3HauHTEeJBbHOM IPOHHUKHOBE-
HHH BO3JlyXa B BaKyyMHYIO 9acTh Typ-.
6uHBl HaOJIIOJaeTCcd HepeoXJaKAeHUue
KOHJeHcaTa, B 0COOEHHOCTH KOTAa Mna-
POCTPYHHBIH 2XKEKTOp HauuHaeT pabo-
TaTb B NIeperpy304HOH CBOeH BeTBH.
B 3THx yclnOBHAX Nea’pupyiolias cio-
cOOHOCTL KOHIEHCATOpa PE3KO Majfaer



144, 73, 74], 1 KOHAEHCAT CUAbHU Hd-
CHIIILaeTCH KHUCIOPOIOM.

IToBbiIEHHOE COMlepIKAHHE KHCIO-
pola B NHTATEJbHOH BOJLE YBEJUYH-
BaeT KOPPO3HIO BOASIHOTO TPaKTa OT
KOHAeHcaTopa IO Jea3palHOHHOH
ycraHoBKH. KucjgopogHas Kopposus
KOHCTPYKIHOHHBIX MaTepHaJioB IIHTa-
TeJBHOrO TpaKTa, [OMHMO  paspylle-
HUS MeTa/ljla, BbI3BIBAET 3aHOC NO-
'BeDXHOCTEH HarpeBa KOTJia ¥ NPOTOY-
HOH 4acTH TYpOHHBI OKHCJIAaMH XKeJe-
.33, MeIH H JAPYTHMH COEJHHEHHSMH,
YTO CEPbe3HO OCJOXKHSAET 3KCIVyaTa-
1HI0O OCHOBHOrO OOOpPYyAOBAaHHA H
B psize cayuaeB NPHBOAHT K aBapHH-
HBLIM [OJIOKEHUAM.

Takoe He6sarolpusTHOE BJHAHHE
BO3JyXa Ha pabGouHe Ipollecchi B KOH-
neHcarope Tpebyer OT OGCAYKHBAIO-
iero TnepcoHasa TYPOHHHBIX 1IeXOB
TIpOBeIeHUSl cepbe3HblX paborT Mo noa-
JIEPXKAHUIO NJIOTHOCTH BAKyyMHOH CH-
«cTEMBl Ha BBICOKOM ypoBHe. [losHOM
TePMETH3allud BAKYYMHOH YacTH Typ-
OMHHOH YCTAHOBKH JOGMTbCA HEBO3-
MOKHO, HO CJedyeT BCerja CTpPeMHThb-
«fl K TIpefleIbHO BO3MOXKHOMY COKpa-
ILEHHIO TIPHCOCOB BO3AYyXa B KOHOEH-
«caTopbl TypOuHH. Besuunna npucoca
BO3AyXa B BAKYyYMHYIO dacTb TypOH-
Hbl HOopMupyercs «[IpaBunamu TexHu-
YeCKOM JKCIIyaTallMH 3JeKTPOCTaH-
uuil 1 cereil» [62]. CorygacHo 3THM
HOpMaM KOJHUYeCTBO BO34yXa, INOCTY-
TIAIOLIEr0 B BAKYYMHYIO CUCTEMY TYp-
6oarperara, He AOJIXKHO MPEBHIIATh
CJEAYIOUIUX BeJHYUH:

MoutHocTe TYP- Mpucock Bo3AY-

6, MBT xa, Krj4
50 20
100 15
150 18
200 20
300 30

CymecTByer psii KayecTBEHHBIX H
KOJHYECTBEHHBIX CHOCOGOB OIpejese-
HHS BO3AYIIHOH IJIOTHOCTH BaKyyM-
HOH cucTeMBl Typ6oarperaroB. Kaue-
CTBEHHOH XapaKTepUCTHKOH repMeTHY-
HOCTH BaKyyMHOH CHCTEMBl MOXKeET
CTY:KHTb CKODOCTb TNajeHHsi BaKyyMa
[IPH OTKJIOUEHHOM 3xkekTope. Kak mo-
Ka3aJM OMbITHI HA Pas3JHyHBIX Typ6o-

YCTAHOBKaX, CYILIECTBYCT JIHHelHAA 3a-
BHCHMOCTb CKOPOCTH MNaJeHHusl Bakyy-
‘Ma OT BEJHYHHBI IIPUCOCA BO3AyXa
NPH NOCTOSTHHOM pacxoje napa B KOH-
IEHCATODP H IOCTOSTHHOH TeMIlepaType
oxsaxknatourefi Bonabl. Taxum obpa-
30M, €CJH HOPMHDOBATb BEJHYHHY
CKODOCTH TNaJeHHA BaKyyma IIpH OT-
KJIOUYEHHOM OTCOCe BO3AyXa H3 KOH-
IeHcaTopa, TO MOXKHO NOJYYHTb KDH-
TEpUH JIHIIb OTHOCHTEJbHOH OLEHKH
BO3NYLIHON MJIOTHOCTH BaKYyMHOH CH-
crembl. Hefocratku 310r0 Merona H3-
aaralorcs B [83]. Cuaenyer umerb B BH-
Iy TaKXe, YTO 3THM METOLOM CJelnyeT
NOJIb30BATbCA JIMIIbL TOUAa, KOorjxa
HeJIb351 N0 TOH WK HHOH NpPHYHHE BOC-
[OJIb30BATbCs  NPSIMBIM H3MepeHHeM
KOJIHYeCTBa BO3AyXa, BHIGpacHBaeMo-
ro 3KeKTOpPOM (IapoCTPYHHBIM).
[lroTHOCT BaKYyMBEOH CHCTEMBI
KPYIHBIX TYpOHH MOXET CuUHTaThCs
xopolueii, ecJlH CKOPOCTb NAJleHUs Ba-
KyyMa cocraBaser 1—2 MM pT. CT.
B MHHYTY, U YAOBJIETBODHTEJbHON NMpPH
3—4 MM pr. ct. B MuUHyTY. BoJabmas
CKOPOCTb NMaJeHHsl BaKyyMa XapakTte-
pH3yeT HEYIOBJETBOPUTEALHYIO ILIOT-
HOCTh cHcTeMbl. [loMHMO 3THX HOPM,
IJIsl KAYECTBEHHOH OILEHKH BO3AYIIHOH
[JIOTHOCTH TI0 CKOPOCTH NaJeHHs Ba-
KyyMa LIMPOKOe pacnpocTpaHeHune Mo-
ayunna Gopmyna JI. . Bepmana
(BTHU):
AH<B " (1004-1) (6-5)
rne AH — ckopocTh najeHHs BakyyMma
OpY  OTKJIOUEHHH  39XKeKTopa, MM
pT. cT/MuH; Fx — NOBEPXHOCTb OXJaX-
IeHusi KoHIeHcaTopa (1O NapoBOH
cropoHe), M2, Dy — HOMHHAJbHBIK
(pacuetHBIfl) NpPONYyCK Iapa B KOH~
nencartop, 1/4; dx=Dy/Fx— pakrTuue-
cKas yleJNbHad Taposasl Harpyska
KOHAeHCcaTOpa BO BpeMs NPOBEPKH
BO3AYIUHOH IVIOTHOCTH, Kr/(MZ%-u);
B — ko3 duuuent, pasubiit 25, 50 H
100 nast orsmuHoi, Xopolledl M yno-
BJIETBOPUTEJBHOH TJOTHOCTEH BaKy-
YMHOH CHCTEMBI COOTBETCTBEHHO.
HM3Mepus ONBITHEIM IyTeM CKO-
pPOCTb NajJeHHs BakyyMma IIpH OTKJIIO-
yeHHOM 3xekrope AH npu onpene-
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JICHHO# YyJeNbHOH NapoBOH Harpyske
dy ¥ TmOACTaBHB B (GOPMYJY pasiHu-
Hble 3HaueHust Ko3dpduuuenta B, Ha:
YHHAsl ¢ MEHbIUEro, MOJYYHM KayecT-
BEHHYIO OLUEHKY INIOTHOCTH BaKyyMHOM
cucreMsl arperata. OnpefienieHde 3TOH
OLIEHKH CBSI3aHO C YZAOBJETBOPEHHEM
ycaosus (6-5).

Bonee nenecoo6pasnpiM W Hajgex-
HBIM KOHTPOJIEM BO3AYIIHOA MJIOTHO-
CTH SIBJSIETCS HENOCPENCTBEHHOEe H3-
MepeHHe KOJHYeCTBa OTCaChIBaeMOro
H3 KOHAEHcaTopa Bosgyxa, Jag storo
COBPEMEHHBIE 3XXEKTOPH MapoCTPyi-
HOro THNa CHaGXaloTcs BO3AyXoMepa-
MH, YCTaHaBJIUBaeMbIMH Ha BHIXJOIMN-
HOM maTpy6Ke 3xkeKktopa. ITockoabky
NIPH YCTAHOBHBIIEMCS pexuMe paGoThl
KOHAEHCATOPa KOJHYECTBO OTCACHIBA-
€MOro BO3JlyXa HOYTH B TOYHOCTH PaB-
HO BeJIMUYHHE NIPHCOCA, NOKA3aHUA BO3-
LyXxoMepa MO3BOJFIOT OCYIIECTBIATh
KOJIHYECTBEHHHH KOHTPOJbL 33 BO3-
LYDIHOM TIJIOTHOCTbIO BaKyyMHOH CH-
CTeMbl TYpOMHB, KaK 3TO H MNpeny-
cMoTpeHo nosoxenusamu [1TI.

B typ6oarperatax ¢ BomocTpyii-
HBIMH 3XEKTODaMH TaKoi MeTo[ ompe-
JAeJEHHA MPHCOCOB HENpHMEHHM, IO-
CKOJIBKY = B BOJOCTPYHHOM 33KeKTope
BO3/yX BMecCTe ¢ BOAO# cOpachiBaeTcs
B CJHMBHOH KaHaJl.

B ycranoBkax momoGHoro THNa
B IOCJe/lHee BpeMs NOJYYHJ Pachpo-
CTpaHEHHE HOBHIH CHOCO6 KOJHYECT-
BEHHOH OLEHKH IJIOTHOCTH BaKyyMHOM
cHCTeMBl, paspaGoranunii BTU {27].
Has ero ocymectsieHuss HeO6X0AHMO,
9TO6bl YyCTaHOBKA O6bla cHa6XKeHa
YCTPOHCTBOM [JIs1 BIyCKa BO3AyXa
B BaKyyMHYIO CHCTEMY TypOoarperara
H H3MepeHHs ero kKoJHuecTBa. Kpome
TOTO, NOJIXKHBl OBITb CHATH XapakTe-
PHCTHKH BOJOCTPYHHOrO 3:eKTOpa Ha
CYXOM BO3[lyXe NIPH pa3HHBIX TeMmepa-
Typax pabouell BOAE H HOMHHAJbLHOM
INaBJeHHH MNepen COIJIaMH 3MKEKTOopa.

Kak u3BecTHO, B KOHAEHCALHOH-
HHIX YCTAHOBKaX ¢ BOAOCTPYHHBIMH
9XKekropamH rpaduK 3aBHCHMOCTH
NaBJICHHsT B KOHIEHCATOpPE Py OT KO-
JIHYECTBA OTCACHBAEMOTO 3XKEKTOpPOM
BO3llyXa HMeeT JIBa XapaKTepHHIX
ydacrtka (pHc. 6-7): mOYTH TOpPH3OH-
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TaJbHBIH — IIPH MaJbIX pacxolax BO3-
AyXa M HaKJOHHBIA — NPH GOJNBUIMX.

YBeanuenne npucoca  BO3AyXa
B mnpefesax ropH3OHTAJNbHOTO Y1acTKa
XapaKTEPHUCTHKH NPAKTHUECKH HE CKa-
3bIBAETCA HA JaBJIEHHH B KOHIEHCATO-
pe. B 30He HaKJOHHOrO yyacTKa cyuie-
CTBYeT INpsiMas CBA3b MEXAY JaBJe-
HHEM B KOHAEHCATOpPe M BEJIHYHHON
IpHCOca BO3AYXa, MPUUEM HaKJOHHBI
Y4acTOK XapaKTEPHCTHKH JNOCTAaTOYHO
TOYHO COBMNAfaeT C XapaKTePHUCTHKOMH
3XKeKTopa Ha cyxoM so3sxyxe. [Tocaen-
Hee O6CTOSITENILCTRO TIO3BOJIIET B CJY-
yae 3HAYMTEJbHBIX NpHCOCOB (paboTa
B 06J/1aCTH HAKJOHHOTO yYacTKa) cpa-
3y e II0 aBJIEHHIO B KOHJeHcartope
OnpefesiTb KOJHYECTBO OTCachiBae-
MOro BO3[yXa, HCHNOJb3ys JRJSA 3TOH
HeJH XapaKTepHCTHKY 3XKeKTopa Ha
CyXOM BO3ZAyXe.

Ecnu ke 3xektop pa6oraer B 30-
He TOPH30HTAaJbHOIO yyactka, TO ero
Heo6XONHMO TiepeBecTH Ha paboty
B 06J1aCTh NeperpysKH, BIycKasi B KOH-
JeHCaTop JONOJHHTENbHOE, H3MepeH-
HOe KOJHUeCTBO Bo3ayxa. Bosayx
B KOHJIEHCATOP BNIyCKaercs uepes cre-
HHaJbHble KaJuOpoBaHHble IIafiGHL.
ITockonbKy BO BceM IHamasoHe H3Me-
HEHHsl BaKyyMa INPH NPOBENEHHUH OINBI-
Ta pacxon uepes orsepcrHe Gyner Kpu-
THYECKHM, ero, npeHebperass u3MeHe-
HHeM aTMOC(epHOIo [aBJIEHHS, MOX-
HO NoJcYHTaTh MO opmyse

Gs=0,65d? (6-6)

rpe G, — pacxox Bosuyxa, Krfu; d —

HaMeTp OTBePCTHs B LIaibe, MM.
"~ Ilpu pa6ore Typ6OyCTaHOBKH B 30-
He TOPH30HTAJILHOrO y4acTKa 3aBHCH-
MOCTH px={(Gs) B ee BaKyyMHYIO CH-
CTeMy TNOZAIOTCA CTYNEHYaTO-BO3pa-
crawllue pacxolbl Boszgyxa Gl GHy
Gl GV, s3anaBaeMble wmaf6amu
C YBEeJIHYHBAIOLIUMHCH JHAMETPaMh
orsepcruit. ITpu kaxkaom pacxome mo-
NaBaeMOro B BaKYyMHYIO CHCTEMY BO3-
IyXa H3MepsiloT AaBJieHHe B KOHIEH-
carope pIR, pIIK’ me, vaR-

Ecan mnpH HeEKOTOPOM 3HAYEHHH
pacxona nojpaBaeMoro Bo3gyxa GIVy:
NaBJeHHe B KOHIEHCAaTOpE 3aMeTHO
yBeanunBaercst (puc. 6-12), to 3to 03-
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Puc. 6-12. K onpenenennio BesHYHHL npHCcOCa
BO3/lyXa B BaKyyMHYI0O CHCTeMY - TYpPGHHLI
C BONOCTPYHHEIM 3XXEKTOPOM.

1 —ropH3oHTaNLALIA  YWACTOX 3ABHCHMOCTH p, =
-f(GB); 2 —~ HAKJOHHLIA  Y9aCTOK 3aBHCHMOCTH
pK-I(Gn); 3 —- XapaKTepPHCTHKa S)KeKTOpa Ha CyXoM
BO3AYyXe€.

Hagaer, YTO YCTaHOBKA IpH JaHHOM
pacxone Bo3flyxa paboTaeTr B 30HE Ha-
KJOHHOTO Y4acCTKa 3aBHCHMOCTH Dy==
=f(Gs).

HOns usmepennoro napiaeHus plVg
0 XapaKTEPHCTHKe NAaHHOTO 3XEKTO-
pa Ha CyXOM BO3JyXe ONpeeJsiioT pac-
XOA OTCAacChIBaEMOro BOXOCTPYHHBIM
3XKEeKTOpOoM Bosayxa G°V%, Buuntas
H3 3TOTO pacxoja H3BECTHOE KOJHUe-
CTBO BO3/lyXa, [MojaBaeMoe B BaKyyM-
HyI0 cucTeMy uvepes ma#iby GIVy, Ha-
XOHAT KOJHYECTBO BO31yXa, INPOHH-
Kalollero B KOHZEHCATOP Yepe3 He-
IVIOTHOCTH BaKYyMHOH cHCTeMBl Ga.
[To nafimenHoMy 3HauenHio Gy OLEHH-
Baerc BO3AYIIHASl TNJIOTHOCTb BaKy-
YMHOH CHCTEMHI.

st mosHO# YBEPEHHOCTH B TOJY-
YEHHOM pe3yJibTaTe ONHCAHHBIH ONBIT
MOXHO TIOBTOPHTb IPH HECKOJIBKO
6osbLIeM pacxole IOJaBaeMOro B Ba-
KyyMHYIO cHcreMy Bo3pyxa GVs.

Inst Toro 4TOGH HE IOJIL30BATHCA
CMEHHBIMH mai6aMH, ¢ HeJIbI0 SKOHO-
MHH BpeMeHH IpH IIPOBeJE€HHH HCIIH-
TAHH#A BIYCK BO3[yXa MOXHO IPOH3-
BOJMTb UYepe3 COIJIO NOCTOSHHOrO ce-
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)
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Puc. 6-13. YcrpoiicTBo mAsi BnycKa BO3AYXA
B BaKYyMHYIO CHCTeMYy TypGoarperara. .

1 — BoapymRoe conao; 2 — Tpy6a; §— GeccatbHHKO-
BLIl BeHTHAb; 4 — xaMepa; § — BakyyMMerp; 6 —
KORIEHCRTOP; 7 — PTYTHHE BaxyyMMeTp.

YeHHs, peryJupys pacxol BO3Ayxa
BEHTHJeM 6ecca/JIbHHKOBOrO THNA H
H3Mepssl paspexeHHe 3a COIJIOM IO
cxeMe, H3006paxKeHHOH Ha puc. 6-13.

[Mpu napannenvHoit paGore AByX
BOJOCTPYHHEIX 3XKEKTOPOB HEOOXOXH-
MO TNIPOBEPHTb BO3MOXKHOCTb OIpese-
JEHHA KOJIH4eCTBa IOJCACHIBAEMOr0
BO3jyxa 6e3 BIyCKa NONOJHHTEJIbHOTO
BO3lyXa B BaKyyMHyi0 cucremy. Jlag
3TOrO CJeAyeT OTKJIOUHTb ONHH H3
3XEKTOPOB H INPOCJAENHTb 3a H3Me-
HEeHHEeM BaKyyMa B KoHZAeHcartope. Ec-
JH BaKyyM HpPH 5TOM YXYIHIHTCHA, TO
3TO 3HAYUT, YTO YCTAaHOBKA paboTaer
Ha KPYTOM Yy4acCTKe 3aBHCHMOCTH px=
=f(Gs) M HCKOMHI pacxoj BO3JyXxa
ONpeNesuTCA [0  XapaKTepHCTHKe
3KeKkTopa (ONHOr0) Ha CYXOM BO3-
nyxe (puc. 6-14). Ecan npu otxio-
YeHHH OJIHOTO H3 3XKEeKTOPOB JaBJeHHe
B KOHIeHcaTope He HOBHIIAETCH, TO
cjelyeT NPOBOLUTH OMBIT C BIYCKOM
BO3LyXa NIpH paboTe KOHIEHCAUHOH-
HOR YCTAaHOBKH Ha ONHOM 3XeKTope.
OTOT ONHT AOJKEH NMPOBOAMUTHCA INPH
MOJHOH YBEPEHHOCTH B OTCYTCTBHH
JOMOJHHTEJbHOTO IHOACOCA BO3AyXa
B CHCTEMY yepe3 OTKJIOUEHHbIHl 3XKEeK-
TOP.
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Puc. 6-14. T'paduku 3aBHCHMOCTH JaBJERHSA
B KOHJZEHCATOpPE H TNPHEMHOH KaMepe BOJO-
cTpyiiHOTO 3¥KeKkTopa TNpu pabore omHOro H
- BBYX 3XKeKTOPOB.

J — XapakTeDHCTHKa OZHOro 9¥eKTopa Ha CyXxoM
BO3yXe; 2 — XaDaKTEPHCTHKa [BYX [apafJeabRO
paboTaloUILX 3XKEKTOPOB Ha CYXOM Bo3Ayxe; 3 —
MakJouHas BeTBb 3aBHcHMocTH p.=f(Gp) npu pa-

6oTe OMHOFO 3XekTopa; 4 — HaKJOHHAas BETBb 3a-
sucumoctu p =f(G,) mpu pa6GoTe IBYX 3XKEKTOPOB.

VkaxeM ellle Ha OJHH, H3BECTHHIT yxKe
ZaBHO, CIIOCO0 ONpefe/eHHs MPUCOCOB BO3NY-
xa {83]. On ocuoBaH Ha TOM, YTO CKOPOCTb
najleHdsl BaKyyMa TNIpPH OTK/IOYEHHH 3¥KeKTopa
JHHEeHAHO 3aBHCMT OT BeJHUYHHHI NPHCOCA BO3-
AyXa B BAKYYMHYIO CHCTeMY TypOHHHL

Ucnpitanie NMPOBOIUTCS NPH TOCTOAHHOH
HaTpy3Ke NpH pAasJWyHEIX NponycKax noGa-
BOYHOTO BO34yxa B KOHAeHcaTop. Bosayx
B KOHJIEHCATOp MNOZAaeTcsl uepes KaaubpoBaH-
HHe waibbl, UMelolHe pasHelii Auamerp. Pac-
X0/ 4epe3 5TH WafiGhl onpefeasercs mo ¢op-
myse (6-6). Vismepsis npH XaxaoMm pexume
CKOPOCTL NafeHHsi BaKyyMa NPH OTJIIOYEHHOM
9IKEKTOpe, CTPOAT Ipadux 3aBHcHMOCTH AH=
=f(G%°%), xoTopas OaH3Ka K JUHEHHOH
(puc. 6-15). Ilponomkas 3Ty npsAMyio Lo fe-
peceuenust ¢ ocblo abcouce, Kak I10Ka3aHO Ha
PHCYHKE, MOXHO € JOCTaTOUYHOH TOYHOCTHIO
YCTAaHOBHTL KOJMYECTBO BO3/yXa, TPOHHKalO-
Mlero B KOHAEHCATOp NpH OTCYTCTBHH J00a-
BOUHOTO BO3JyXa.

STOT MeTo4 NPOCT H NMPHMEHHM 144 JIo-
OLIX YCTAHOBOK He3aBHCHMO OT THIA BO3JY-
XOYAaJsIolero ycrpofictsa.

6-4. ONPENEJEHUE MECT NPHCOCOB
BO3JIYXA B BAKYYMHYIO CHCTEMY
TYPBHUHbDI

Omnpenenenne  MecT  IPUHCOCOB
B COBpeMeHHOH KpymHOH Typ6oOycCTa-
HOBKe C ee IIHPOKO Pa3BHTOH BaKyyM-
ROH cucteMoii mnpencraBaser co6odH
BECbMa CJOXKHYIO 3ajauvy.

Ho HemaBHero BpeMeHH AJSL OTHI-
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Puc. 6-13. 3aBHCHMOCTb CKOPOCTH TIajeHHs
BaKyyMa OT KOJHYeCTBa A00aBOYHOTO BO3AY-
Xa, BBOAHMOrO B KOHJEHCATOp.

CKaHHA MeCT, I'ie BO3HHKAaJH Heljior-
HOCTH, TEpPCOHaN  3JeKTPOCTAHLHH
pacriojiaral BecbMa OTpaHHYEHHBIMH
Bo3MOxkHOcTAMH. [las  omnpenenedus
MeCT NPHCOCOB BO3AyXa Ha XOAY Typ-
OHHBl CYILIeCTBOBAJ CTaphlil crocob —
IpOBePATh BCE MOJO3PHUTEJbHbBIE Me-
cTa ¢ NOMOIULID TOpsAlIEH CBeyH, MO
OTKJIOHEHHIO ee IJIaMeHH. JTOT CIHO-
co6 Mo3BOJISII HAXOAMTb MecTa Kpyn-
HBIX TPHCOCOB BO3AyXa, OJHAKO MJf
HaXoXKIeHHsI 6oJiee MEJKHX HEIJIOT-
HOcTell OH OblI HenpHMeHMM. Kpome
TOro, Aas typboarperatos ¢ BOAOPOA-
HBIM OXJIaXKHZEHHEM STOT MeTOHd IO
YCJAOBUAIM NOXApHOH 6e30IaCHOCTH
BooG11e He MOT OBITh paspelles.

Hmerores Takke MeToABl onpene-
JIEHHS HeNJIOTHOCTEH B BaKyyMHOH CH-
CcTeMe Ha OCTAaHOBJEHHOH TypOuHe.
K HHM oTHOcATCS THApaBJHyeckas H
BO3[YIIHAS ONPECCOBKAa CHCTEMBL.

Ilpn runpaBauvyecKOH ONpPecCOBKe
B [apoBO€ NPOCTPAHCTBO KOHAEHCATO-
pa sajuBaercs BoJAa A0 PacTOueK yII-
JIOTHEHHHl BhIXJoNMHOro narpybka. Ilpu
3TOM BC€ 3aJBHXKKH 3JI€eMEHTOB M y3-
JIOB, HAXOAAUIHXCS MOJA paspeXxeHHeM,
NOJXKHBl GBITh OTKPHITHl, @ KOHILIEBBIE
YIVIOTHEHUST TYPOMHBI HOJIKHBI GBITb
3arepMeTH3upoBaHbl. Mecra HemmoT-
HOCTEH TIPH 3TOM ONpEle/AIOTCS M0
BHITEKAIOIEH U3 HUX Boje. [lia yse-
JIMYeHHS] BHYTPEHHEro MAAaBJEHHUS IIpH
ONpEeCcCcOBKEe B BEPXHIO 4acTb TypOu-
Hbl TIOAAIOT OT KOMIpeccopa BO3AYX
non maeiaeaneM 0,0196—0,0294 Mlla
(0,2—0,3 krc/cm?) (u36.).



BosaymHas ompeccoBKa OCYILECTB-
Jsercsl NyTeM IOAayd B UHJIHHADHL
TypOHHE BO3AyXa 1OJ H3OBITOYHBIM
NaBjeHneM. MecTa HemsoTHOCTEH on-
pelensioTcs M0 OTKJOHEHHIO NJIaMeHH
CBEUH WJIM ITyTEM TOKPHITUS MOHO3PH-
TEJBbHEIX MECT MBIJIbHOH IEHOH.

Bce atH MeronH BecbMa TPyJOeM-
KH H, €CTECTBEHHO, HE COOTBETCTBYIOT
COBpPeMEeHHOMY  YDOBHIO  Pa3BHTHA
SHEPreTHKH, BCJAEJCTBHE 4Yero B TIO-
clenHee BpeMs ObliM pa3pabGoTaHHl
HOBEIE METOABl OTBICKAHHS HEMJOTHO-
creit, OHH OCHOBBLIBAlOTCA Ha TNpHMe-
HeHHM annapaTryphl, UCIOJb30BaBIUEH-
¢l B TeXHHMKe TJIyGOKOTO BaKyyMa.

an6oJjiee COBepUIEHHBIM H COBpe-
MEeHHBIM CIIOCOGOM OTBICKaHUS He-
IJIOTHOCTEH B BAaKYyMHOH CHCTeMe
TYpOHHBI  SIBJII€TCS  HCIOJb30BaHHE
JJIS1 3TOHN LleJH FaJOHAHLIX TEYEHCKa-
Teslel aTMOC(EpPHOr0o H BaKyyMHOro
tuna [7, 59, 83]. C mnomombio 3THX
npubopoB ynaercss OGHAPYXKHTb ca-
Mble HE3HAUHTEJbHBIE MPUCOCH BO3AY-
Xa B J106BIX Mectax TypOOYCTAaHOBKH,
HAXOIAIHXCA IIOL paspeKeHHeM.

[Tpunnunm neficTBUSA raJOUJHBIX Te-
yeHcKaTeaell OCHOBAaH Ha CBOHCTBE
NJaTHHBL B pacKaJIeHHOM COCTOSIHHH
HCIYCKaTb HOHBL. JMHCCHS HOHOB BO3-
pacraer, Korjia B cpefie, B KOTOpOH
HaxoAuTcs pasorperas IJIaTHHA, NpPH-
CYTCTBYeT TaJIOHAOCOJepKallui ras
(bpeoH, ueTHIPEXXJIOPHCTHIA YIJEpOf,
H 1p.).

Ecau xaxkofi-nu6o ysen (¢aaxeu,
CaJIbHHK ¥ [p.), HUMEOIHHA HeNJoT-
HOCTb, OOGAYBATb TaJIOHROCOJEpIKa-
UM Ta3oM, a B MeCTe OTCOca BO3AY-
Xa U3 KOHJeHCaTopa IOCTaBHTb HAaT-
unK npubopa, TO ra3 BMecTe ¢ BO3AY-
XOM Ionajfaer B BAKYYMHYIO CHCIEMY
TypOuHBL W OyZeT OTcachiBaTbCcs H3
Hee 3xexktopoM. [losiBieHHe raJioH-
IOB B OTCAChIBA€MOM BO3AyXe OyAer
oTMeueHo npubopom. OTCyTCTBHE CHUT-
Haja Ha npubope O6yler yKasblBaTh Ha
BO3AYIIHYIO MJIOTHOCTb HCHBITYEMOTO
3JIEMEHTA BaKyYMHOH CHCTEMBI.

B xauecrBe nmpoGHOTO rasa oGLIYHO
npumensercs ¢peon-12. On gocrarou-
HO JIelieB, HETOKCHYEH, He BCTyHaeT
BO B3auMojelicTeue ¢ Metamiaamu. [las

061yBKH (GpPEOHOM MECT BO3MOMKHBIX
OPHCOCOB HCHOJb3yercd He6oJbmias,
nepeHocuMas B pykax eMkoctb (6aJ-
JIOH) €O HIJIAHFOM, H3 KOTOPOTO H Ipo-
H3BOAUTCS 00ayBKa. MamepurenbHBIR
6JI0K TaJOHIHOrO TedyeHcKaTeJs ' coe-
IUHsIeTCs THOKHM MIJIAHTOM C JaTyH-
KOM aTtMoc(epHOro HJH BaKyyMHOIO
runa. Jatuuk atMochepHOro THIA
(I'TU-3) npenHasHaueH AJA HCIOJb-
30BaHHS B TypOOycTaHOBKax, cHal-
KEHHBIX MNAapOCTPYHHHIMH 3XeKTopa-
Mu. B 3TOM cayuae partuumk ycraHaB-
JUBAaeTCd B I[IOTOKE BO3[yXa, BHIXO-
Islero U3 IMapoBOTO 3XKEKTOpa IHocje
HocaefHEeH  CeKUHH  XOJOAWJIbHHKA
(puc. 6-16,a).

3HayuTeabHO GOJbUINE TPYAHOCTH
IJsl ToJiyyeHusi npo6Bl BO3AyXa HMe-
1I0TC1 B TYypOOYCTaHOBKax ¢ BOAO-
CTPYHAHBIMH 3XKEKTOPaMH, ITOCKOJNbKY
oTcachiBaeMas H3 KOHJAEHcCaTopa Ia-
pPOBO3AYyIIHASA CMeCh CMeEIIHBaeTCH
¢ paboueil BOAOH 33KeKTopa u c6pachl-
BaeTcsi B OTBOJSILHE KaHaJbl LHUPKY-
JSIHOHHOH cHCTEeMBL. B 3TOM ciayuae
npo6a BO3AyXa Ha HaJauHuyHe (peoHa
IOJXKHA 3a0UpaThCs U3 BCachBalouiehn
JHUHHH K BOJNSHOMY 3XKekrtopy. Has
3TOH LEJIH CJAYXHT JaT4HK BaKyyMHO-
ro thna (rajJoMAHBIA TeyeyucKareab
tunos BAI'TH-4 u T'TU-6).

Kak BHIHO H3 CXeMb Ha
puc. 6-16,6, maTyuk 6 M XOJOLHJIb-
HHK 4 TOACOeNHHSAIOTCS NapaJile/bHO
OCHOBHOMY TpyGOIIpPOBOLY 11apoOBO3-
aymHoit cmecH. IIpoxoxjaenue Heko-
TOPOro KOJIH4YeCTBa I1apOBO3AYLIHOH
CMecH uyepe3 [apaJsieJbHYI0 BeTBb
ocyiecTBasiercs 3a cyeT paboThl BO3-

_ AYUIHOTO 3JeBaTopa &, CO3IAIOLIero

HeOOXO0IUMYI0 LHDPKYJASALHMIO I1apoBO3-
AyIWHOA cMecH B oTBerBJeHuu. Ilpu-
MEeHEeHHe XOJIOAHJIbHHKA IJs KOHJeH-
CalliH Napa M3 NapoBO3AYIIHOH CMecH
NOBHIIIAET KOHIEHTPALHIO TaJjlouAoB
B CMeCH, MpOXojslledl 4yepe3 JaTyHK,
H TeM caMbIM YCHJHBaeT cMrHajl. Yka-
3JKeM OCHOBHblE IpHeMbl paboThl C ra-
JIOUIHBIMH T€YEHCKATENMHU.

Ilast mpoBepKH paGOTOCIOCOGHOCTH
TeyeHcKaTeJsi H BblOOpa pexuMa ero
pa6oThl mepBOHaYanbHO (PpeoHOM 06-
AyBaeTcs cIenHalbHOe KasaubpoBOU-
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Puc. 6-16. CxeMa npHMeHeHHS TraJOHAHOTO TeueHCKaTess.

& — ¢ naT9ukoM aTMocdepHoro Tuna (I'TH-3):.

1 — napocTpy#HBI  3KeKTOD; 2 — Bo3nyXoMep; 3 —— OXnajHTeNb apoBO3AYINHON CMeCH; 4—myn (AaT4HMK) Te-
9eHCKaTeNsd; & -— HIMEDHTENbHbIA G6JIOK TeYeHCKaTeds; 6 — TePMOMETP: 7 — BeHTHJb AJAS BHYCKa BO3AyXa
TOMHMO BO3ZlyXOMepa; 8 — KOHAeHCaTop; 9 — GaniaoH ¢ dpeonoM; I0 — oTBOAHAn TpyOGKa.

6 — ¢ naTuuKOM BaKyyMHOro THIla (BAI'TH-4):
I — xounencatop; 2— BOAOCTPYAHMA 3KEKTOp; 3 —

AVIIHBIR snesaTop; 6 — BaxKyyMHBR JaTYHK; 7 — H

6eCCaNbHHKOBLI BeHTHNb; 4 — OXJajgMTenb CMecH: § — Bo3-
3MEPHTEeNbHbIRt 60K TedeHcKaTens; 8 — 6aMJIOH ¢ (PEOHOM;

9 — npobepseMast Ha IJOTHOCTb 3AABHXKKA; /0 — YCTPORCTBO nAs mnycka (peoHa: 1l — xanu6poBouHOe CoOmIO.

Hoe comao auamerpoM 0,5—1,0 wmum,
YCTaHOBJIEHHOE B Hau6ojee HOCTYI-
HOM MeCTe BAaKYyMHOH CHCTEMBI Typ-
OuHbl. Jra npoGHasi o6AyBKa INO3BO-
JisieT BHIGPATh UYBCTBHTEJIBHOCTL IIPH-
6opa. Ilocne 3toro xkanu6poBouHOe
€OIIO OTKJIOYAETCH, H YCTAHOBKAa MO-
Xer GbiTh HCHOJb30BaHa AJA ONpele-
JIeHHs] NeHCTBHUTENbHBIX MECT TPHCO-
cos. [Ipn 3toM ciepyer yuyHTHIBaTh,
UTO CHTHAJ NOABJAAETCS Ha npubope
€ HEKQTODHIM 3aMa3JbIBAHHEM IIOCTE
Hayasa OOGAYBKH Kakoro-aiu6o Mecra
¢peoHoM. DTo 3amasfbiBaHHE MOXKeET
Kone6aThCsl OT HECKOJIbKHX CEKYHA IO
HECKOJIbKHX MHHYT B 3aBHCHMOCTH OT
PacCTOSIHHS MeXIy MecTOM OGAYBKH
H MECTOM YCTaHOBKH JaTunka. Bpems
OOGIyBKH JOJIXKHO GBITh Iopsinka 1—
3 c. Ilocse o6GHapykKeHHS HENJOTHO-
CTH 0GAYBKY rasoM CJefyIOLIerc ysjia
clielyeT IPOH3BOJUTb He  Cpasy,
a 1ocje BEHTHJIALHH BaKYyMHOH CH-
CTEMH, KOTOpass MOXeT IJHUThCA [0
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10 mMun. Toabko mocae TOro, Kax
CTpesKa npubopa BCTAaHET Ha HYJb,
MOXHO TIIepeXOAUTb K JajbHeimel
pabore ¢ TeyeHckKaTeseM.

C nmoMouibio raJIORTHOTO TEYEHCKA-
Tess arMocdeproro tuna I'TH-3 mox-
HO OOHapyXHBAaThb HEIUIOTHOCTH U B
JIMHHH OCHOBHOT'O KOHAEHCATa, Haxos-
ierocsi noj, paspexenueM [60]). B atom
cJiyyae BO3AYX He [onanaeT B KOHAEH-
caTop, a YBJIEKaeTcss MOTOKOM KOH-
HeHcaTta B JleadpaTop uepe3 BCIO pe-
reHepaTHBHYI0O CHCTEMY HH3KOTO JaB-
nenus. Tlpu 3ToM pesko moBblmIaercs
collepXKaHHe KHCAOpOJda B KOHJEHca-
T€, YTO BBHI3BIBA€T KOPPO3hI0 NHTa-
TEJBHOTO TpaKTa HHU3KOIO JaBJIEHHUS H
[onafaHyue MpoOAYyKTOB KOPPO3UH B lie-
aspartop, a 3aTeM B KOTeJl.

MectaMH BO3MOXKHBIX TPHCOCOB
BO3[lyXa B 3TOM CJyyae SIBJSIOTCA
CaJIbHHKH YIJIOTHEHHH HITOKOB 3alIBH-
JKeK HacocOB, HaKHIHble TalKH, BeH-
THJIH, TPOHHHKH MaHOMeTPOB, GJIaHIbl



KPBIIHEK  KOHAEHCATHRIX  HACOCOB
H T. . K 3THM MecTaM npucocoB orT-
HOCATCA M HEIVIOTHOCTH, TOSIBJISIOIIHU-
€Csl B HallODHOH JIHHHH KOHZEeHCATHBLIX
HaCcoCoOB NpH BBIBOJAE HX B peseps.

Pa6ora ¢ TeueuckareneM B naH-
HOM c/yyae OTJIHYaeTCs TE€M, YTO AAT-
YHK YCTaHaBJHBaeTCsi Ha BHINape Je-
asparopa, npudeM or6op Npo6bl BO3-
AyXa IPOH3BOXHTCA uepe3 HOIOJIHH-
TeJIbHBA XOJOAHIBHHK.

Kak nokasasn omnmbit, npuMeHeHue
FaJIOHAHBIX TeueHcKaTeJell HJs Ha-
XOXIEHUSI MECT IIPHCOCOB BO3AyXa
NO3BOJAIET MOAAEPKHBATH BBICOKYIO
BO3AYIIHYI0O INIOTHOCTh BaKYyMHOM
CHCTEMB TYpOGHHBE, 4YTO 0cOGeHHO
BaXHO IS KPYNHHIX 3HEPreTHUYECKUX
6J10KOB.

W3 npyrux HOBHX MeTOHOB ofipeae/eHHs
MEeCT UPUCOCOB BO3AyXa CJeNyeT OTMETHThb
YAbTPa3BykoBoft cnoco6, NO3BOJSIOMHA Haxo-
AUTh HENVIOTHOCTH TIO HAJHUYHIO 3BYKOBHIX KO-
Ae6aHHA BHICOKOA 9aCTOTH NpH MOACOCE BO3-
AyXa B BaKyyMHYyIO cHcTeMy [26].

‘B oreuecTBeHHON TNpaKTHKe GHA crefa-
Ha TIONBTKA NpHMeHHTL mpHGop TY3-5M, co-
CTOAILHA M3 TILE303JEKTPHYECKOrO JaT4YHKa,
ycuantens M ToJOBHOro Ttesedpona. asa on-
peleiieHAss MeCT HeIJIOTHOCTeH MaT4HK Teue-
NCKaTeJsi [OJIXKeH TIOOYePeAHO NOJHOCHTLCS
K BO3MOXKHLIM MeCTaM IIPHCOCOB BO3AyXa.
TIpH HaAAYHH HeNJIOTHOCTH B HayUIHHKAX BO3-
MHKaeT WMHNAMHA 3BYK, CHIA KOTOpOro Gyner
HapacTaTe N0 Mepe NPHOJHXKEHHS [HATYHKA
K MecTy nojcoca.

TpeumymecrBaMn npubopa ABAAIOTCA ero
Mansi sec (400r) M OpocTOTAa SKCHAIYaTalHA,

Ovuetib  GOFbIINM HELOCTATKOM YKA3aHHOrO
apnbopa ABASETCA TO, UTO OH pearupyer Ha
ROCTOPOHHHE LIYMH: [apOBble CBHINHA, IBH-
XKEHHe HOTOKOB Napa, BOAHW M BO3JyXa BHYT-
pu Tpy6. IlprGopoM HeAb3A BOCHO/L3OBATHCA
TaKXKe JAS NPOBEPKH pabOTH KOHUEBBIX YII-
JOTHEHHA TypOHHB, TaK KaK BpallalOmHACS
Bajll ee <Co34aeT WyMoBOR ¢OH HHTEHCHBHee
TIOJIe3HOTO cHrHana. KpoMe TOro, ajekTpHue-
CKaf 4aCTb CXeMhl MCILITHBAaeT BJHfHHE pa-
60Tl TeHepaTopa H 8036yAHTess. Bcaepcrsue
3TOr0 f10JIb30BATbCA YJAbTPA3BYKOBHIM Tede-
HCKaTeneM 0CO0eHHO y106HO B NEPHOJ mycKa
KOHJICHCAUMOHHOA YCTAaHOBKH M Habopa BaKy-
VyMa IpH HeBO3OYMKIeHHOM reHepaTope, a Tak-
Xe B MECTaX yMaJeHHHX OT 3BYKOBHX MOMEX.
Jnf yMeHbINeHHS BJHSHHS [OCTOPOHHEHX IIy-
MOB_DEKOMEHIYeTCS NOACOSAHHSTb K HATIHKY
npuopa CHeNHAaNBHYIO HACaAKy HUIHHIpHYe-
CKOM (OpMH, OKJECEHHYIO H3HYTPH 3BYKOH30-
JUPYIOIHM MaTepHaJioM.

Tlo cBoum IKCIIyaTalHOHHBIM N aHHBIM
y.IIpraSBy\KOBOFI TE€UeHCKaTesib He MOXKeT 3a-

MEHHTb TeYeHcKatTeNb TaJOHAHOIO THNAZ H NO-
3TOMY He HAIeA UIHPOKOrO PacnpoCTpaHEeHHS
Ha aJeKTpHueckHXx cranuusx CCCP.

6-5. THAPABJIMYECKASA JIOTHOCTH

KOHJEHCATOPA

Boicokue Tpe6oBanus, npenbaBas-
€Mble K KaYeCTBY NHTATEJIbHOH BOAH
Ha  COBPEMEHHHX  3HEPreTHYECKHX .
YCTaHOBKAX,  O03HAYAlOT IOBLIIIEH-~
Hble TPe6OBAHHS H K KauecTBY KOH-
AeHcata. 9T0 0COGEHHO Kacaercs 6.10-
KOB ¢ MNpSIMOTOYHBIMH KOTJaMH, Tae
CYLIECTBYET  JKECTKas $aBHCHMOCTb
MEXAY KaueCTBOM NMapa M KayecTBOM
nuratenvHoit Boxbl. IlostomMy uMenno
IJI 3THX arperaTtoB YCTaHOBJIEHHl Ha-
H6oJIee KeCTKHe HODMHl BEJIMYHHL
IIPHCOCOB oxJiaxaaronied BOIHI
0,001—0,005%' (npu mpecHo#t oxJax-
Jawllel BOfe) MO OTHOWIEHHIO K pac-
XoRy KoHzeHncara u 0,0001—0,00001 %
NpH CHJIBHO MHHEPaJH30BaHHOH Mpy-
IOBOA HJH MODPCKOA oxJaxpaaiouielt
Boje. OnHako peanbHO IIPOBEPATH
B HacCTOflllee BPEeMs MOXHO He BeJu-
YHHY TNPHCOCA OXJaXKOAIOIEH BOIbE
B KOHJEHCATOP, & JKeCTKOCTh KOHIEH-
cata (10 KOHAEHCAaTOOUHCTKH).

Cornacno IIT3 xecTKoCcTh KOHIEH-
cara [OJIKHA OTBeYaTb CJEAYIOLIHM
HOpMaM (MKr-3KB/KT, He GoJee):

Kotan ¢ eerecTsernoll umpkyasumed no 3,92 MIla

540 Krefemd) L. . L 10
To xe ,92—9,81 Mlla
(40—100 xrc/cm) . . . 8
» » sritze 9,81 MINa
(100 krc/eme) , . . .3
Kornn npsmiotomine (10 KOHAEHCATOOMHCTKH) « . . . o 1

[Ipn HempepuiBHON ounCTKe 100:%!
KOHIEHCTATa, BHIXOASINET0 H3 KOH-
A€HCAaTOCOOPHHKA TYPGHHEL, NOMyCKa-
€TCsl KpaTKOBPEMeHHOoe (He Gouee
4 CYT) NOBBIIEHHE JXECTKOCTH HCXOM-
HOTO KOHJEHCarta JO 5 MKr-3KB/KT
C cOGJIOICHHEM HOPM KauecTBa ITH-
TaTEeJbHOH BOJHI.

Hdna nommepxanust BLICOKOro Ka-
4YeCTBA HMCXOJNHOr0 KOHIEHCAaTa Heol-
XORUMO NpeoTBpamaTh o6pa3oBaHHe
TE€YEH KaK B BaJIbLIOBOYHHIX COEdHHe-
HAAX TPYGOK C TPYGHBLIMH NOCKaMH,
TaK H B CaMHX TPyGKax, NOABEpKeH-
HbIX Pa3JHYHBIM MEXaHHYECKUM, 3DpQ-
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SHOHHBIM H KOPPO3HOHHBIM MOBpEXKAe-
HEAM.

- Hawn6oJsee ONacHBIMH C TOYKH 3pe-
HHUS YXyNIIEHHS BOJAHOIO PeXHMa SiB-
JFIOTCA MeXaHHYeCKHe IOBpeXAeHus
FpYGOK, NOCKOJBKY OOpPHIB B KOHJACH-
caTope Haxe OBHOH TPYOGKH M3 YHCIa
HECKOJBKHX TBICSY MPHBOJAHUT K HeoO-
XOJIHMOCTH CPOYHOTO OTIVIYLIEHHS Npo-
XyRuBKIeHC TPYOKH HJIH aBapHAHOrO
ocranoBa Typ6unel. Ilpuunnamu Me-
XaHHYECKHX NMOBpeXJIeHHH TPYOGOK MO-
ryr O6biTh BHOpPANHOHHAas YCTAJOCTb,
3po3usi nepupepHAHEIX TPYyOOK, BO3-
HEKallasi MpH BBICOKOH BJIAXKHOCTH
H OONbIION CKOPOCTH Haberarllero
NapoBOro HOTOKAd; 3po3Hd TPYOOK
B MecTax NOABOAA ApeHaxeH; HeKa-
yecTBEHHas BaJibLIOBKa TpyGOkK (mepe-
BaJbLIOBKA, MOApe3Ka); HCTUPaHHE
Tpy6OK B MecCTax MpOXOoAa HX uepes
NMPOMEXKYTOUHblE MEPEropoikd TMpH
BHUOpaLIH.

OtMernM, uro BuGpanust TpyOOK
MOXKET BBI3BIBATHCA HE TOJbKO HOX
BO3ZEfCTBHEM BpallleHHusl Basna TypOH-
HEl, HO H a3pOJIHHAMHYECKHMH CHJIAMH
OT BO3JEHCTBHS MNapoBOro IOTOKA.
3TtuM BHOpAIUsIM, HOCALHM XapakTep
aBTOKOJIe6aHHil, NOABEPXKEHH TOJILKO
NepBEIE 10 X0y NMapa HEeCKOJbKO psi-
noB Tpy6ok {83].

TIpenorepaienue moJOMOK TPYOOK
OT pe3oHaHCHOR BHOpauUMH LOCTHra-
€Tcsl 3a CYeT TINATeJbHOl OTCTPOHKH
TPyGHOrO nyykKa OT pe3oHaHca. B ps-
Ie chyyaeB AJs NpeloTBpaIleHus 3po-
3 1enecoobpasHo B NEePBOM psiay
nyyka Ha BXOJe Napa yCTAaHOBHMTDb 3a-
FJAyHIEHHBIE TPYGKH, KOTOPHIE TracHJIH
6Bl 3Heprui0 BOASIHHIX KamleJb, COlep-
Xkamuxcs B nape [2]. Llenecoo6pasno
TaK¥Ke NepBhle PAAB TPYOHHIX MYYKOB
KOMIIOHOBaTh TPYOKaMH H3 H3HOCO-
YCTOHUMBBIX MaTepHaJIOB, a TaKxKe
Tpy6KaMH C NOBBIIIEHHOR TOJIIHHOK
CTEHOK.

Cpenu TpHYHH, BHI3LIBAIOIIHX Me-
XaHMYEeCKHe TOBpeXJeHHs TPYyOOK,
HeJIb3sl HCKJIOYHTb TakxXe CJAydaH Io-
BpeXAeHHsT TPYGOK KYyCKaMH JIONATOK
niau GaHpgaxKed, monajamoliuX B KOH-
JeHCAaTOPHl IpH pa3pyilleHHH 3JieMeH-
TOB INIPOTOYHOH YacTH TYpOuH. ITH
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clyyan BecbMa pelKH, W NpeJoTBpa-
THTb HX, €CTECTBEHHO, HEJb3S.

Bosee uacrofi MpHYHHON NOBpexk-
JeHns TpyOOK sABJAeTCH KOppo3ud,
KOTOpas MOXEeT SIBUTbCS CJEACTBHEM
BO3JEHCTBHSI KOPPO3HOHHO-AKTHBHBIX
npuMmeces, copepKallHXCid B OXJaxX-
nawoueit soge. MHorga xopposun tpy-
60K Cc BOASIHOH CTOPOHBI CHOCOGCTBY-
IOT MEeCTHble OYaru 3pO3uH, NPensTcT-
Bylolilie 006pa30BaHHIO IIPOYHOH 3a-
INUTHOM TJIEHKH Ha NOBEPXHOCTH Me-
TaJjga, HJH MeCTHhIe 3arpsi3HeHMs
CTEHKH TPyOOK, NPHUBOASIIHE, KaK U
HHOPOXHblE BKJIOUEHHS B MeTaJJe,
K 06pa30BaHUI0 raJlbBAHHYECKUX Nap.

Kopposuu ¢ napoBoi CTOPOHHL MO-
JKeT, KaK TNpaBmjIo, NOJBeprarbcd
JHIIb HeGOoJIbIIoe KOJUYEeCTBO TPYyOOK
B 06JacTH BO3AYXOOXJaAHuTeNas, Tle
CHJIbHO BO3pacTaeT KOHUEHTpalus ar-
PECCHBHBIX Ta30B B NapOBO3AYLUHOH
cmecu. [To mpensoxenuio BTH stor
MYy4YOK peKOMEeHAYyeTCs H3rOTOBJATL U3
Hep:KaBewlux Marepuanos [8]. Uro
XKe Kacaercsd KOpPpPO3UM ¢ BOJSHOM
CTOPOHEI, TO CaMBIM paJHKaJbHHIM
MEepOTpHSATHEM, YMEHBIIAIOUIUM BTOT
nporecc A0 JONYCTHMBIX IpeeJos,
ABJSIETCH TpPaBUJAbHBIA nOAGOpP Ma-

Tepuaja TPy6OK B  3aBHCUMOCTH
OT XapaKTepPHCTHKH OXJaXKJamlle#
BOJBL.

B npakTHKe OTEYeCTBEHHOro Typ-
6oCcTpoeHUs JJIMTENbHOEe BpeMs B Ka-
yecTBE MaTepHuana IJsg KOHAEHCATOD-
HBIX TPyOOK NpHUMEHSJHCh ABa BHAA
aaryuu: JI-68 nas npecsoit u J1070-1
IUIsE MOPCKOM BOABL. OnBIT 3KCIJyara-
LHH psila CTAaHUUHA IIOKa3bIBAeT, YTO
YIOMSAHYTBHIE MaTepHasabl He BBIIEp-
JKHBAIOT JJIUTEIBHOH 3KCIVIyaTalud
Ha OXJaXKIalIUX BOAAX CO CPEAHHM
B KOPPO3HOHHOM OTHOLIEHHH KauecT-
BOM. BesenctBre 3Toro HaGJ0a/HuCh
CJAy4aH OCTAHOBOK KpYHHBIX OJIOKOR
JUIS 4acTHYHOHM MJH Jaxe TOJHOH
3aMeHbl TPYOHOM CHCTeMbl KOHJEH-
catopa uepe3 3—4 rojla 3KcIIya-
TalkH.

Bomnpoc o npaBuJbHOM BhIGOpE Ma-
TepHaJia KOHAEHCAaTOPHHIX TPYGOK HB-
JseTcs OfnpemefslioIMM AJs obecne-
yeHHsl NJHTEJbHONU Ge3aBapHHHOH pa-



GoTel koumencaropoB. [lpu pemennu
3TOrG BONpOCA CledyeT PYKOBOACTBO-
Batbcsi paspaboranHeiMu BTH cos-
MECTHO ¢ OPYTHMH HHCTHTyTaMHu «Pe-
KOMeHJIalHsAMY TI0 TIPUMEHEHHIO KOH-
NeHCATOPHBIX TPYO6OK H3 Pa3JIHUYHBIX
MaTepuaJoB» {10, 83). Huxe,
B TabJs. 6-1, NpUBOAATCA 3TH pEKoO-
MeHalMH.

B 3apy6exHoii NmpakTHKe HAILIO
H3BECTHOE pPACIPOCTDPAHEHHE MHCIIOJib-
30BaHue B KauecTBe Marepuaaa IJs
Tpy6oK HepxkaBetomel craau. Cos-
MECTHO C BO3MOXKHOCTbIO IPHBApKH
Tpy6oK K TpyOHOH IOCKe 31O 0fecrme-
yyBaeT YCJOBUSA AJS CO3MAHHA 4pes-
BbIUafiHO HAMEXKHOH C TOUKH 3pPEHHA
THAPABJIUUYECKOIl NJIOTHOCTH KOHCTPYK-
I4M KOHIeHcaTopa. JDKCIVyaTalHOH-
Hoe omnpoGoBaHHE 3TOrO0 MaTepHafa
npoussonurcst u 8 CCCP.

CrequduyeckuM BHAOM paspylie-
HHsl TPyOOK SBJASETCA TaK HasbiBae-
Mas <«ylapHasi» KOppPo3us. ITOT BHA
paspyuleHust o6bIYHO IPOSIBJASACTCA Ha
BXOAHHBIX YyuacTkax Tpybox (100—
200 MM OT BXOZa BOABI B TpPYOKH)
B BHIE IIEPOXOBATOCTH, HHTEHCHBHOIO
yMEHbIIEHUs.  TOJIUHMHBI CTEHOK H
CKBO3HBIX #13B. [lpenmosaraercs, 4To
NPUYHMHON KOPPO3HH 3TOrO BHAA CJy-
JKHT CPBIB 3aIUTHOA IJIEHKH C TMO-
BepXHOCTH TPYGKH TI0J JAEHCTBHEM
CTPY#t BOABI, a6pa3uBHBEIX NpUMecel U
Iy3HIPbKOB BO34yXa, OOWJBHO BbI-
JeNSoMuXcsT NP BXOAe  IOTOKa
B TPYOKH.

«¥YnapHasg» KOPDO3Hsl JIATYHHBIX
Tpy60oK OGBHIYHO HabJjronaercs B KOH-
JIeHCcaTopax CO CPeHHMH CKOPOCTAMH
BoAB B Tpy6GKax, INpeBHINAIOIUMH
1,5 mM/c. C nosbilleHHEM CKOPOCTH BO-
Ibl «yZapHasg» KOPPO3HUA YCHJIHBAET-
cs1. Oco6eHHOo OmacHbl BHICOKHE CKOPO-
CTH B KOHJEHCATOPAX Ha MOPCKOH HJIH
CHJIbHOMHHEPANH30BaAHHOM BOJE.
B sT1ux cayuasx npoGJjeMa HalekKHO-
CTH TPYGHBIX NMYYKOB MOXKeT OBITh pe-
[meHa panuoHANbHBIM BHIGODOM Ma-
TepHasa TPyGOK H CKOPOCTEH OXJIaXK-
Laoliel BOJHI. ,

Cpenu mpobJaeM, KacalolHXCs
ofecneyeHdss THAPABJUYECKON IJIOT-
HOCTH KOHAEHCATOpa, BaXXHOE MeCTO

3aHUMAIOT BOMPOCH RONOJIHHUTEIHHOR
repMeTH3alUH BaJbLIOBOYHHIX COELH-
Henuit. Iloxcoc ceipoit BOABI B 1apo-
BOe NPOCTPAHCTBO KOHAEHCATOpa de-
pe3 HeMJOTHOCTH BaJbLOBOYHOIO CO-
eIHHEHHs SIBJIsSIeTCS TOCTOSIHHO JAEHCT-
BywoumyM (GakTopoM, MOCKOJbKY obec-
eYyuTh ab6COMIOTHYIO IVIOTHOCTL He-
CKOJIBKHX JeCATKOB THICAU BaJiblOBOY-
HBIX COEJMHEHHII He NpeLCTaBJAeTcH
BO3MOXHBIM, TeM 0oJiee 4TO MJIOTHOCTh
9THX  y3JOB  MOXeT HapymaThcd
B mpouecce skcmiayarauud. OcobenHo
CJ0XKHO pelaercs 3TOT BONPOC HpHU-
MEHHUTEJbHO K MOLIHBIM arperaTtam
CBEPXKPDHTHYECKOrO  LABJIEHHH, TO-
CKOJIbKY Tpe6oBaHHUA K KayecTBY KOH-
JeHcaTa B 3THX YCTAaHOBKAX B JOCTa-
TOYHON Mepe XKECTKHe, a KOJHUECTBO
BaJIbLIOBOYHLIX COEAMHEHHH C POCTOM
eIMHHYHBIX MolHocTell TypOoarpera-
TOB BO3pacTaer.

C yueroM yKa3aHHBIX obcrod-
TeJbCTB B NoOCJefHee BpeMsl ObliH
paspaboTaHbl MEPONPHATHS 10 HOBHI-
LIEHHIO TE€PMETHYHOCTH BaJbIIOBOYHBIX
COeMUHEHNA M YCTPAHEHHIO BPENHOrO
BJAWSHHUSL TOJCOCA CHIPOA BOIbI B IIa-
poBOe TNPOCTPAHCTBO KOHJEHcaTopa.
K 3THM MepONpHATHAM OTHOCATCH:

1) HaHeceHHe YIVIOTHAIOWHUX TO-
KpPBITHH Ha TpyOHbIE JOCKH H BHICTYTIA-
I0lIlHe KOHIBI TPyOGOK CO CTOPOHHI BO-
IOSTHBIX KaMep;

2) npuMeHeHHe NBOMHBIX TPYOHBIX
JIOCOK;

3) opraHm3zauus COJIEHLIX OTCEKOB
B NapOBOM TIPOCTPAHCTBE KOHJEHCA-
TOpa; :

4) npuBapka TPYGOK K TPYOGHBIM
ROCKaM.

Cnoco6 MOTNOJHHTENBHOI .TepMeTH-
3allHH BaJbIOBOYHBIX COEIHHEHHH Ny-
TeM HaHeceHHS1 Ha TPYOHYIO HOCKY
VILIOTHSIOILUX IIOKPBHITHH, TPEAIOXKEH-
aeit BT B 1953 r., npurofeH kKak
IJisl BHOBbL CTPOSIIUHMXCS, TaK H Haxo-
NAIWMUXCA B IKCIMIyaTallMH KOHAEHCa-
topoB. IloKpbiTHE BLINOJHACTCA H3
BOJNOCTOAKOrOo Marepuana u o6pasyer
NJAOTHHIA M MPOYHBIH 3aUIUTHHIA CJIOH,
NepeKphIBAIOIIHH BO3MOXKHEIE HEIIOT-
HOCTH B BaJIbLIOBOYHBEIX COEIHHEHHAX
(puc. 6-17). ¥YnaorHsilonige MaTepua-
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Ta6 auya 6-1

PexoMeHfanuH NOo NPHMEHSHHI0 KOHACHCATOPHHX TPYGOK H3 PA3THUHHX MATEePHAJOB
B 3aBHCHMOCTH OT XapaKTepACTHKH OXJawkjJalomeR BOXH

XapakTeprRCTHKA OXJaxpaiomes BOAL . Marepuan Hlony :';;‘,‘,’,‘,‘ l:;ccopocm

Coneconepanne go 300 mr/xr:

a) wHcTas pedyHas, oO3epHad HAH ofoporHas Jlaryus J168 o 2,0—2,2 ¢ nouu-

BOJA xeHdem g0 1,7—1,9
npu HeGoNbLIOM COnep-
WaHHH TBEpAHX MpH-

6) coneconepianue xjaopunoB Gonee 20 mr/kr|Jlatrynn JIMm68-0,06,
J1070-1 meceit

H HeGoJbIIGE 3arpAsHeHHe CTOKaMH (Cym-
MapHOe CO/lepKaHHe aMMHaKa, CepoBOJO-
pola, HMTPHTOB H JAp. He Gojee 1 MI/Kr)

Coneconepxanue ot 300 go 1500 mr/kr:

a) OTCYTCTBYET 3arpAsHeHHOCTb CTOKaMH J1070-1 To xe
6) HeGonbiioe 3arpsisHeHHE CTOKAMH JIOMm70-1-0, 06 . =
(cM. n. 1,6)
Coneconepxanue ot 1500 xo 3000 mr/kr:
a) OTCYTCTBYeT 3arpAsHEHHOCTb CTOKAMH H JIOMw70-1-0,06 * s »
B3BECAMH 7
6) HeGoabmioe sarpssHeHHe CTOKaMH JlatyHb . =
(em. m. 1,6), HeGonbluoe —cofepxaHHe JIAMm77-2-0,06
B3Becelt
B) 3HauMTeNbHOe coiepkauHe sspecefi (B MHXMn5-1-0,8 Ho 2,5—2,7
CpeAHeM, HCK/IOYas [T epHO] NaBOAKAa, Bh- (MHX5-1)
me 25 Mr7Kr) '
Coneconepanne ot 3000 go 5000 mr/kr:
a) oTCyTCTByeT 3arpssHeRHOCTb CToKamu u| JIAMm?77-2-0,06 o 2,0—2,2
B3BECAMH
6) HeGosbmmoe sarpsisHeHHe CTOKAMH MHXXMu5-1-0,8 Ho 2,5-2,7
(cM. m. 1,6), HeGosmblloe [comepXaHHE (MHX5-1)
B3Becefl
Conecopepanne bume 10000 mr/kr (mopckas
BOza):
a) orTcyTCTBYloT aGpasuBHHe mpumecn (me- JIAMm?77-2-0,06 Ho 2,0—2,2
COK) H CepoBOJOPOA
npUMec MH}KMK30-0,8-1 ﬂO 3
6) mMetoTC abpasHBHbHE NPHMECH ‘ (MH70-30)
X18HI2M2T
Hesasucumo or obmero coneconepmamm TIpH KHC- 1X18HIT To xe

Aol peaxmuu Bops (pH = 2-+6), xpome Mopcko#
-3ona BoanyxooxnamuTeNst (NMPH 33aKPHTHYECKHX Ma=
pameTpax mapa):

a) npu mpecHoRt poge 1X18HIT . »

6) npH MOpcKOR Boje§ WM NOBHIIEHHOM CO- X18H12M2T . »
nepxanun xnopupos (Gonee 800 Mr/kr)

1. HacTosnge peKoMeilalHH OTHOCATCH K KOHIeEAcaTopaM TYPIHH, paiooé-aunnu HOPMAJIBHO CO

VI1epaTypoll OXJARAAOMER BONH HA BHXOAe He Gojee
oty 10 phes MpHMEHATE KOHKeHCATOPUHE TPYGKA H3 MarTepHana JJIs CJedyio-

'npn Megoaﬂllﬂ:
3a HarOoJsiee XapKyio
cmn;.allna 6I0KOB C TIPAMOTOTHHIME KOTJAaMH C;l:iyxe;amea e
t B4 O: .
e (goqre;yg;co:ﬁ)emcmm&m c&n:-gﬁmnnmr eme npoBepKe HA PasAHTHHX BOAAX B OfHITHOM nopsike. Ilapokoe
HX npn'uemne HAMETAeTCs1 NIOCAE MOJIYueHHsi Pe3y/bTaTOB NPOBEPKE,
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Puc. 6-17. Cxema TpyGHOR JOCKH C repMerH-
3HPYIOUIEM NIOKPLITHEM.
1 — rpyfaas nocka; 2 — KOHIEHCATODHbIe TPYOKH,

3 — ca0f TPYHTOBRM; 4 — repMeTH3Hpylollee TNoO-
KDBITHe,

bl MOJIKHBL IJIOTHO COEIHHATLCH C Me-
TaJJ0M TPYGHOM KOCKH H TPYGOK KOH-
deHcaTopa HJM MpedBapHTENIbHO Ha-
HeceHHoil rpyHroBkofi. Kpome Toro,
3TOT MaTepHa] JAOJXKEH OBITb CTOEK
K paspyuaroiemMy AeHCTBHIO MHHEpa-
JU30BAHHOH MJH CHJAbHO 3arpAsHeH-
HOA aGpasuBHRIMH BKJIOYEHHAMH OX-
JaxAamwIed BOAHL.

Ha ocnoBauuu nposeieHHot BTH
MHOrOJIETHEH IpOBepKH PAas3JHYHBIX
MaTepHaJOB Ha ONBITHHIX o6pasuax
H B IPOMBIIJIEHHBIX YCJOBHAX B Ha-
cTOsII€E BPEMSI MOT'YT GBITb PEKOMEH-
JOBaHbl IJs NPAaKTHYECKOro IpPHUMEHe-
HUSI cJIeLyrolnue THIbl nokputHi {83]:
a) GurymHoe NMOKpHTHE 110 deHoadop-
MaJbJeruAHOM TPYHTOBKe; 6) TyMMH-
pOBaHHE «XKHAKMM» HAHPHTOM IO
XJIOPHAMPHUTOBOH TPYHTOBKE; B) TYyM-
MHPOBaHHE THOKOJOBHIM TI€pPMETHKOM
¥V-30M 1o XJXOpHAHPHTOBOH TPYHTOB-
Ke; ) MOKPHITHE SMOKCHAHHM KOMIa-
YHAOM Ha OCHOBE 3MOKCHIHBIX CMOJI.

Pa6oThl 10 repMeTH3alHH TPYOHBIX
JIOCOK HOBOTO KOHIEHCATOPa HJIH KOH-
NeHcaTopa, B KOTOPOM YCTaHOBJIEHBI
HOBHe TpYOKH, NPOH3BOMASATCA MHOCHE
pas3BaJbLOBKH Bcex TPyOoOK, mposene-
HHMSI THIPaBJHYECKOTO HCIBITAHHA H
ycTpaHeHHuss OOHAPYXKEHHBIX NIPH 3TOM
HENMJIOTHOCTEH.

VosoTHAIOUIME TIOKPBITHS IPHMe-
HAIOTCS AJS1 TePMETH3aLHH HE TOJBKO
BaJbIOBOUHBIX COEJMHEHHH, HO H
CBapHBIX LIBOB COCTABHHIX TPYOHBIX
NOCOK, COEIHHEHHH TPYyOHBIX HOCOK
¢ KOpIycOM KOHJeHCaTOpa W CBap-

HBIX COCJHHEHHH aHKepHBIX GOJTOB
C TPYGHBLIMH JOCKaMH.

B HeKOTOpHX THNAX KOHIEHCATO-
pos XTI'3 npumeHeH apyroi cmoco6
repMeTHsalnMH TPYGHHIX HOcOK. KoH-
HEHCATOPH 3TOH KOHCTPYKLHH HMEIOT
nBoiHbie TpyOHBle mocku (pHc. 6-18),
3a30p MeXAY KOTODBIMH 3aoJiHEH
KoHIeHcaToM. Koumencar pna sTtoil
UeJaH Tojaercss 43 HamopHoro Gauka,
YCTAHOBJIEHHOTO Ha TaKO# BLICOTE,
4TOOH CTaTHYECKOe HaBJIeHHE cTos6a
BOJHI IIPEBHIINANIO NaBJEHHE OXJaXKaa-
omed BoAb B BoAsHOH KaMepe. [lpu
TAKOH CHCTeMe YIJOTHEHHS 3arpsia-
HeHHEe KOHAeHcaTa 3a CYeT HemJoT-
HOCTH BaJIbIIOBOYHOT'O COENMHEHHUS MO-
XKeT GHITb [TOJTHOCTbIO HCKAIoueHo. On-
HaKO IOIHPOKOrO  pacHpoCTpaHEeHUs
3TOT METOX repMeTH3aUHH BaJbLOBOY-
HEIX COeJMHEHHIl He NOJYYHJ BBULY
60JbUINX ~ TPYAHOCTEH, CBSI3aHHAMIX
C H3rOTOBJIEHHEM H 3KCIJyaTtanueh
3THX KOHJEHCATOpPOB.

CJIOXKHOCTb H3rOTOBJEHHS NOXO6-
HO¥ KOHCTPYKIHH 3aKJIOYAeTCsl B TOM,
4TO NIpPH CBapKe KOHAeHcaTopa TpPYA-

' HO' 06eCMeyuThb IIOJMIHYI0 COOCHOCTH OT-

BEepCTHH BHYTPEHHUX M  BHENIHHX
TPYGHBIX JOCOK, BCJEACTBHE YETO
HocJe CBapKH KOHIEHcaTopa Heo0Xo-
I¥Ma JONOJIHUTEJbHAf MOArOHKA OT-
Bepctuii. Kpome Ttoro, BaBoe yBesH-
YHBAETCsl KOJNIHYECTBO BaJbLOBOYHBIX

15

Puc. 6-18. Cxema ynnoruenns Tpy6ox B nBofi-
HBIX prﬁHb!X JOCKax.

I —Bopamas KaMepa KOHZEHCATOPE; £ — TpyGHule
HOCKH; 3~ MapoBoe NMPOCTPARCTBO XORREHCATODA.
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COGJHHEHHH, TIPHYEM BaJbLOBKA TPY-
60K BO BHYTpeHHe# TpyGHOI JOCKe COo-
npsiXeHa C ONpeJeJeHHBIMH TPYAHO-
CTAMH, H KayecTBO ee, KaK NPaBHJO,
HHIKe OOBIYHOrO.

[Ipy nosBieHWH TeYH B BajbLO-
BOYHBHIX COGNHHEHHAX BHYTPEHHHUX IO-
COK OTHLICKaHHE MEeCT IPHCOCOB HEBO3-
MOJKHO, IIOCKOJIbKY BHYTpeHHHE TpY6-
HBIE€ JOCKH HEIOCTYIIHBl IJISl OCMOTpA.

Bosiee npocthiM, HO HemOCTATOYHO
s(pexTHBHBIM cHOCOGOM TpeaoxXpaHe-
HHUA KOHAEHCATA OT NOMafaHHs B HEro
OXJIaXKJauleil BOAB 4Yepe3 HEenJor-
HOCTH BaJIbIIOBOYHOTO COEXHHEHHS SB-
JeTC YCTPOHCTBO <«COJIEHBIX> OTCe-
KOB B I1apOBOM IIPOCTPAHCTBE KOHJEH-

caTopa B paiiloOHe pPacClOJIOXKEHHSI OcC-.

HOBHBIX TPyOHBIX Hocok. [as aToi
LHeJH B [aDOBOM NpPOCTPAHCTBE Ha
paccrosaaun 100—150 MM ot Tpy6HEIX
HOCOK YCTAHABJIHBAIOT BEPTHKAJbHBIE
NeperopoiKy Ha BCIO BHICOTY TPYGHO-
ro myuyka, npuueMm TpyO6ku cBOGOIHO,
C 3a30POM, IIPOXOAAT Yepe3 OTBEPCTUS
B 9TOH meperopoake. [lioTHOe coemu-
HEHHE IIePErOPOJKH C KODPIyCOM KOH-
OeHcatopa Tpebyercss TOJLKO Ha
y4acTKe, pacnoJoXKeHHOM HHXKe TPy6-
HOTO ITyYKa.

[Tpn Tako#i KOHCTPYKUHMH KOHIEH-
caTopa cHlpasg BOJ&a, NPOHHKALIas
yepe3 HEMJIOTHOCTH BaJIbIOBOYHOTO
COElMHEHHSI HJH uYepe3 PaKOBHUHEI H
TPELINHE B TPyOKax BOAH3H TPYGHHIX
IOCOK, Momnajfaer B OTCeK, o0pa3oBaH-
HHi TPYOGHOR HOCKOR H Ieperopof-
KOH, H yJaJssercs CIeHHaJbHBIM Ha-
COCOM, He CMellUBasCh C OCHOBHOM
Maccoit KonAaeHcata. Cxema paGoThl
KOHJIEHCATOpa TAKOro THMA HpeNCcTaB-
JeHa Ha puc. 6-19.

YCTpOHCTBO COJIEHBIX OTCEKOB HAeT
BO3MOXKHOCTb IIPH -BOSHUKHOBEHHH Te-
4d B TPYOHBIX AOCKax obecrneuyuTtsb pa-
6oTy arperata OO OuepefHOH €ro
OCTaHOBKH 06€3 CYyIIeCTBEHHOTO yXyI-
IIeHHst KadecTBa OCHOBHOH MaccHl
KoHJleHcaTa. Kpome Toro, mo maMeHe-
HHI0 KOHLEHTPAUHMH coJiell B COJIEHOM
OTCEKE MOXKHO CYIHTb O TOSIBJEHHH
BeCcbMa YMEpEHHHBIX IIPHUCOCOB, KOTO-
pble B OOGLIYHBIX YCJHOBHAX Haxe He
TIPOCJIEKHBAIOTCS BBHAY HX 3HAYH-
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Puc. 6-19. CxeMa KOHIeHCAaTOpa C <«COJEHBI--
MH» OTCEKAMH.

TeJLHOr0 pa36aBJeHH OCHOBHBIM KO-
JIN4eCTBOM KoOHAeHcata. OIQHaKo npu--
MEHEHHEe COJIEHBIX OTCEKOB B KPYIHBIX.
OTEYECTBEHHBIX KOHIEHcaTopax He Ha-
XOAHT WHPOKOTO PaCIpOCTpaHeHus.

D¢ }eKTUBHEIM CpPENCTBOM repMe-
TH3alUMH TPYOHEIX HOCOK KOHIEHCATO-
pOB #BJsIETCH NpPHBAapKa K HHUM TPY-
60k. Ho 310T cnoco6 npuMeHHM JIHIUIE.
IIDH HM3TOTOBJIEHHH TPYOOK U TPYOHHIX.
JIOCOK H3 OAHHAKOBOrO MaTepHaJa.
HJAH H3 pasHblX, HO CBApHBAIOILHXCH:
MexXAy coboil meraqmnoB. B Hacros-
uiee BpeMs B Hallel CTpaHe B CTaLHO-
HapHbIX 3SHEPreTHYECKHX YCTAHOBKAXx
coeinHeHde TPyOOK u TPYOHBIX NOCOK
C NMOMOILIbIO CBApKH He IPUMEHseTCd,
TaK KakK CBapHO€ COeXHHEHHe 3aTpya-
HAeT 3aMeHy IOBpeXAeHHHIX TRYOOK..

ﬂJIﬂ OouDede/ICHHA KOJIHueCTBa OXJaxjaa-
loledi BOAB, TPOHHKAWILEH Yepe3 HemIOTHO--
CTH B NapoBoe IIPOCTPAHCTBO KOHIAEHCATOPA,
MOJNb3YIOTCSA ONPECCOBKONH KOHJEHCATOpa C BO-
ASHOR CTOPOHHI. JIJIS{ 3TOr0 KOHAEHCATOD
€ MapoBOfi CTOPOHBI HOJHOCTBLIO ONOpPANKHUBA-
€TCA, KOHAEHCATONpOBOA TMNOCJAe KOHIEHCATO-
c6opHnka BpeMeHHO oTraymaercs. C BoAsHOM
CTOPOHEI CO31aeTCs MOJHOe padol{ee JaBJEHHE
IIHPKYJSILHOHHON BOABL, @ C NapOBOX CTOPOHHL
¢ TNOMONILI0 HYCKOBOTO 3XKEKTOpa C€O031aerca
pa3pexeHHe (Tmap Ha yIJIOTHEHHe He NojAaeT-
cs). Mo ucreyennu 2—3 4 NPOU3BOAATCA CJHB..
H H3MepeHHe KOJIHYyecTBa HakonuBulefics B ma-
POBOM TNPOCTPAHCTBE OXJaXKIawOUleH BOIHI.
DtuM MeroaOM yoaercsi TOJIBKO l'IpPI6JIH3H->
TEJbHO OLEHHUTDL .BEJHUYHHY TIDHCOCOB OXJaxK-
patomei BOJbl, Ta4K Kak raipaBJinyeckas
TIJIOTHOCTD HepaﬁoTaromero KOHJeHCATOpa MO-
XKeT CYIIEeCTBEHHO OTJ/IHY4aTbCA OT NJOTHOCTH'
KOHJIeHcaTopa, paboramuero ¢ ray60KHM Ba-
KYYMOM IIOA Harpyskoi.

BaxHelimell 3anaveil B yCIOBHAX:
obecneueHuss MaKCHMaJbHOH TrHApaB--



JIMUECKOH IIJIOTHOCTH KOHAEHCATOPOB
aBJasieTcss OOHapyKeHHe MeCT IIPHCO-
COB CHIPOI BOJbl B apOBOE MPOCTPaH-
CTBO KOHAeHcaTopa. JDra 3ajada IIo
Mepe pocra Tpe6OBaHHH K KaueCTBY
xonfeHcaTa Bce OoJiee yCJOXKHsSeTrcs.
B Hacrosimee BpeMsi B YCTaHOBKax
CBEPXKPUTHUYECKOTO JaBJIeHHsl Tpaju-
IIHOHHBIE METOJbl ONPECCOBKH KOHAEH-
caTopa IJs OOGHAapyXKeHHS MECT NpH-
COCOB CHIPOH BOABl YyXKe CTaHOBATCA
HENPUTOAHBIMH, IIOCKOJNbKY KECTKHe
Tpe6OBaHUs K KayeCcTBY IHTATEJbHOH
BOAB B 3THX arperatax TpeOyIOT Ha-
XOXKAEHHS JMaxe KamWIJIADHBIX Tpe-
IIHH H HEIJOTHOCTEH.

B 3THX yCJOBHAX XOPOILIO 3apeKo-
MeHZ0BaJ cebsi JIOMHHECHEHTHBIH Me-
TOJI, OCHOBAHHBIH HAa NPHUMEHEHHH AJA
THIPaBJIHYECKON ONPECCOBKH BOJIHOTO
pacTtBopa JioMHuHOdoOpa, obaamarolle-
ro CBOHCTBOM CBEUEHHS NOX JNEACTBH-
eM yabTpaduoJeToBbix Jyueil [83].
[Ipu o6ayueHHH TPYOHBIX HKOCOK KOH-
JeHcaTopa yJAbTPadUOJETOBBIMH Jy-
yaMH JIIOMHHO(Op, MPOHUKAIQUIMA Ha-
PYXKY Uepes HEeIVIOTHOCTH TPYOHOH CH-
CcTeMbl, HauyMHAET CBETHTbCS SIPKUM
3KeJITOBATO-3€JIeHBIM CBETOM. IDTO IIO-
3BoJisieT 06HApYXKUBATb OYEHb MeEJKHe
HEeIJIOTHOCTH M TPeLMHbI, HaJHYHe KO-
TOPBIX HEBO3MOXKHO OOHAPYXKUTbL NPH
OOBIYHOI OTIPECCOBKE.

B kauecTse JiioMHHO(OpA INPH OI-
peccoBKax KOHAEHCATOPOB MpPHMEH:-
eTcsi BOAHBIA pacTBOp (GJyopecuenHa
gHarpusi (ypauuna CzoHioOsNas). Box-
Hbll pacTBOp (uIyopecHenHa HATPHA
He S/IOBHT M He BbI3bIBACT KODPO3HH
MmertajsoB. CBeueHHe pacTBopa IOA
IeficTBHEM YJbTpadHOJIETOBOrO H3JY-
yeHUsl HaGJIofaercs yxe IpH HesHa-
yuTeJIbHHIX KOHIeHTpauuax ¢Jayopec-
UEeHHAa HAaTpUs, NOSTOMY KOJHYECTBO
€ro, Heo6xonyuMoe AJs ONPECCOBKH
KOHAeHCcaTopa, O4eHb HEBEJIHKO.

HOuas  mpuroToBjeHuss  pabouero
pacTBOpa MCIIOJIb3YeTCA TOTOBBIH IO-
POIIOK YypaHHWHA MM (uryopecuenHa
CooH0Os. Tlockoabry ¢ayopecuent
NJ10X0 pacTBOpseTcs B BOJAE, €ro npen-
BapUTEJbHO IEPEBOAAT B YPaHHM.
HOnas sToro B OTAENbHOM 6auke pacr-
BOPSAIOT PaBHOE MO BECY KOJHYECTBO

¢ayopecuensa M egxoro  Hatpa
(NaOH) {9, 83]. Konuenrpauust yka-
3aHHBIX COEJHHEHHA B BOJEe IJA Of-
HOKPaTHOH OIPECOBKH COCTABJAET 7—
12 r/m?. Tlpu 3anuBKe BOLOMH MapoBOTo
IPOCTpaHCTBA KOHAEHCATOPA JIOMHHO-
¢op mosxeH ObITL TIIATENbHO Iepe-
MemaH ¢ BoAoH. OThICKaHHE MecT He-
NJIOTHOCTEH 10 CBEUYEHHIO JIOMHHO-
¢opa npousBomMTCA NpH 3aTEMHEH-
HBIX BOASIHBIX KaMmepax.

W3 npounx Meromos onpeneneHHs
MECT IPHCOCOB CJA€NyeT OTMETHTh
OGBLIYHYIO T'HAPABJIHYECKYIO OIPECCOB-
Ky H OIIPECCOBKY HOJ MdaBJIEHHEM.
[ppasinueckass ompeccoBka mpous-
BOIHUTCSL HPH OCTAHOBJEHHOH TypGuHe
IIyTeM 3aJIHBKH IapoBOr0 NMPOCTPAHCT-
Ba KOHIeHCATOpa KOHIEGHCATOM HJH
XMMHYECKH OuHIeHHOH Boxoil. [lpu
9TOM TPYOKM M TPyGHBIE TOCKH Ipef-
BapHUTEJbHO OCYIHAIOTCH CXKATHIM BO3-
nyxoMm. TlosiBneHne kKanesab, Tedn wu3
BaJbIOBOYHOTO COEAHHEHHS WJAH H3
Kakoi-TH60 TPYGKH CHTHAJNH3HPYET O
MecTax NMOoACOCa ChIPO BOMKL.

ITOT METOJ IO3BOJISIET ONPEIENHTD
MecTa JHUIIb C OTHOCHTEJAbHO G60JIb-
IIAMH HEIVIOTHOCTSIMH, NTOCKOJBKY HpH
TaKOM MCIILITAHUH BCe BaJIbllOBOYHBIE
COeMHEHHs, TPYOKH H CBapHBIE IIBHI
HaXoOATCsA TI0J AAaBJIEHHEM BOJBI, 3Ha-
YHTEJbHO MEHBIIHM, YeM B YCJIOBHAX
3KCIVIyaTalluH. B HuXHeH vacTH
TPYOHBIX JNOCOK, THE€ AaBJEHHE BOJIbI
Bblllle, TAKHM IIyTeM MOTYT OBITb 06-
HapyKeHH Teyu mopsizka 10—20 kr/u
u Gosee. B BepxHel ke uactu TpyG-
HBIX JOCOK JaBJiIeHHE BOJH HHIXKe,
BCJENCTBHE Yero MOTYT OCTaThesl He-
BbISIBJICHHBIMH 3HAYHTEJbHBIE HEMJIOT-
HOCTH.

HeckoabKko Jyymine pesysibTaThl
MOTYT ObITb IIOJIyYeHBI IIPH THIpPAaBJH-
YECKOH OIIPecCOBKe NOA XaBJEHHEM,
KOTJa HaJ NOBEPXHOCTBIO BOMHI CO31a-
ercsl TIIpH TOMOLIM CKATOr0 BO3AyXa
OT KOMIIpeccopa H3OBITOYHOE JaBJe-
Hue mopsigka 0,049—0,0784 MIla
(0,5—0,8 xrc/cm?).

Ins ompenesneHus: KPyNIHBIX He-
IVIOTHOCTEH Ha Xoqy TYpOHHH OIO-
Pa¥XHHUBAIOT C BOJSHOA CTOPOHBI ONHY
HOJIOBUHY KOHJEHCAaTOpa H, HCCIAENys
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TPYOHYIO IOCKY C NOMOIIbIO TOpsiLied
CBeUH, 110 OTKJIOHEHHIO NIJIaMeHH ompe-
eS0T MECTa NPHCOCOB CHIPOI BOAHI.
Hnorna nouck Teuu npoussonst ¢ mno-
MOLIbI0 OXHOBPEMEHHOTO HAJIOXKEHHS
JaCTHYHLIX  TOHKHX  INIACTMAaccCo-
BHIX IJIEHOK Ha OIHHAKOBHlE MecTa
TPYGHBEIX JOCOK B HPOTHBOIIOJOMXHBIX
BOJSIHEIX KaMepax. B mecrax KpynHux
IMPHCOCOB IVIEHKA IONA AeHCTBHEM pas-
HOCTH NaBJIeHHH nporubaercsa. 3aciay-
XHBaeT O6OJbIIOTO BHHMAHHS METOJ
NOHCKA NPOXYAUBINUXCH TPYBOK C NO-
MOILBIO TIEHbl, HAHOCHMOM Ha MOBEpX-
HOCTH TPYOHEIX A0COK [90].

6-6. NEPEOXJIAXXAEHHE M KHCJIOPO-
DOCOJEP)XAHUE KOHAEHCATA

Hepeoxnax{neﬂneM KOHnAeHcaTa
Ha3hlBaeTCsA pPa3HOCTh MEXKAy TeMie-
pParypol HaCHIIEHHA napa IIpH AaB-
JIEHHH B TODJIOBHHE KOHAEeHCATOpa H
TeMIIepaTypoii KOHIeHCaTa BO BCAaCHI-
BamouieM rxanyGKe KOHAEHCATHOI'O Ha-
coca.

Hepeoxna)xneﬂne KOHAaeHcara
yXyauraeT 3KOHOMHYHOCTb YCTaHOBKH,
IIOCKOJIbKY YBEJIHYHBACTCA TMOTEPA
TEIJa C ox.na}xnalomeﬁ BOJOH H BO3-
HHKaer HGO6XOJIHMOCTb B JOHNOJIHH-
TE€JIbHOM IMOAOrpeBe NMHTATENALHOH BO-
AH 3a CYET [lapa H3 pereHepaTHBHHIX
or6opos. IloMuMo 3TOrO0 mnepeoxsax-
AC€HHEe KOHAeHCaTa yxyAlaer aneaspa-
HHIO KOHIEGHCAaTa B KOHAEHCATOpEe, YTO
MOXeT SSBHTbCS HpH‘IHHOI’l 3HAUYUTECJb-
HOro 3apaxeHus IUTATEeNbHOM BOZ Bl
KOPPO3HOHHO-aKTHBHBIMH rasamu.

Beanunna mepeoxyiaXK 1eHUsi KOH-
JeHcara 3aBHCHT OT KOHCTPYKTHBHBIX
ocob6eHHoCTEN KOHJAEHCaTOopa, ero ne-
a43palHOHHOTO YCTPOHCTBA, €CJIH OHO
€CTb, a TaKXe YCJOBHH 3KCIIyaTauH{
YCTaHOBKH.

OcoGenHo  Goablioe  Mepeox/aKieHHe
KOHJleHCcaTa HalJaio4aeTcs B KOHIAEHCATOpax
CTapHX XOHCTPYKUHH, HMEIOUIHX TecHoe pac-
TI0NI0KEeHAe OXJMaXKAAWIMHX TPYGOK. DTH KOH-
ZeHCAaTOps! OCBIYHO HMelOT GOJIBLIOE MapoBoe
CONpPOTHBJEHHE TpyGHOTO nmygka (10—
15 MM pT. €T.), uTo caMo mo cebe sBaRETCS
OMHOH M3 TpHuMH TNepeoxJaxienus. Kpome
TOTO, 3TH KOHAEHCATOPH BHIOJHAJIHCH Hepe-

reHepaTHBHOrO THIIa. BeJHUHHA nepeoxJax-
ACHHST KOHIEHCAaTa y TaKHX KOHAEHCATOpOB
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|CPAaBHHTE/IbHO MaJi0 3aBHCHT OT PeXKHMHHEX
¢akTopoB, H ERHHCTBEHHHIM PalHKAJdbHBIM
MEPONpHUATHEM IO YCTPAHEHHIO STOr0 SIBJCHHS
Gyller DPEKOHCTPYKUHA TPYGHOro MydKa KOH-
JEHCATOpa ¢ LeJbl0 JIHKBHIAUMHU TePeoxiax-
HOCHHSI KOHJEHCATa H YMeHbllleHHsI MapoBorc
CONpPOTUBJICHHS.

B npakTuke paGOTH 3/EKTPOCTAHIMA HaB-
HO yiKe MIPHMEHSIETCS METOX PeKOHCTPYKIHH,
3aKJIOYAIOMHACA B YAaNeHHH 4YacTH TPy6ox
C HeJbI0 O06pa3’soBaHHS ILIHPOKHX [POXOXOB
AJIA Tlapa, NO3BOJIAIOMHKX OpraHH3OBaTh ero
PaBHOMEpHOe pacnpefeieHHe M0 IOBEPXHOCTH
OXJIaXKAEHUS! H JOrpeB KOHAEHCATa [0 TeM-
nepatypel orpaboTaswero napa. B stom cay-
uae HEKOTOPOe yMeHblileHHE MOBEPXHOCTH OX-
JaXJeHHs He BHI3bIBaeT TEPErpy3kH KOHIeH-
CaTopa, MOCKOJbKY KOHIEHCATOPHl 3THX THIOB
PacCYHTAHH HA BECbMa YMEDEHHYIO HOMHHAJb-
HYI0 yleJbHYIO NapoByio Harpysky. B psze
CllydaeB BaKyyM TOCJe PEKOHCTPYKIHH faxe
yrayGasiercsi 3a CueT Pe3KOT0 YMeHbLHEeHHS
HapoOBOTO  CONMPOTHBJCHHS KOH/leHcaTopa.
YMeHblleHHs: NepeoxnamMAEHHT MOKHO J10-
OHTbCH TaKXKe PaLHOHAABHHM pa3MellleHHEM
TIONIOHOB K JIOTKOB AJIfl TPEJOTBPALIEHHS I[TO-
NaJaHHsl KOHHLEHCATA Ha HHXHHe TPYOKM
C BEPXHHX TPYOHBIX MYYKOB.

CoBpemenHble KOHLEHCATOPH pere-
HEpaTHBHOTrO THMA, o6JajaloliHe Mu-
HHMaJIbHBIM TNapOBBIM CONPOTHBACHH-
€M H palHOHAJBbHOH KOMIIOHOBKOII
TPYGHOTO MyuKa, NPaKTHYECKH He HMe-
IOT NepeoXJIaXKeHHsl KOHIeHcaTa (Ha
pacueTHoM pexuMe). Ha Beauuuny
NIEPEOXNAXKAECHHS] KOHIEHCATA MOryT
BIHATb CJAEAYIOUIHE 3IKCIIYaTAMHOH-
Hble (G aKToph:

a) mapoBasi Harpyska KOHZEHCATO-

pa;

6) BeJQHYHHAa INpHcOca  BO3AYXa
B BAKYYMHYIO CHCTEMY;

B) TeMIepaTtypa  OXJaXAawouieh

BOALI Ha BXOJ€ B KOHIEHCATOP;

) Pacxol OXJaxIaioulell BOAbI;

A) YpoBeHb KOHAEHCATa B .HHKHeR
YacTH KOHJAEHCcaTopa.

Has TOro uto6n HCKMOYHTD MK
110 BO3MOXXHOCTH YMEHbUIUTH Mepeox-
JaXJeHne KOHIEHCAaTa B 3HMHee Bpe-
Ms [IPH HH3KOH TeMIlepaType OXJaX-
AQIOWed BOAH, CJAEAYET Ha 3ITOT Ile-
PHOI COKpamlaTh pacxol BOJABI B KOH-
nercatop. Tlomumo yMeHbiwenus mepe-
OXJIaXKeHUs KOHIEHCATa, 3STHM AOCTH-
raercsl COKpauleHHe pacXoia SJeKTpH-
YeCKOH 3HEPTHH Ha COGCTBEHHBIE HYX-
Abl Typ6uHHOrO nexa. IIpu paGote
LUHPKYAAUHOHHBIX HAcOCOB Ha 06MIyIO



Marucrpajdb peryJIHpOBaHHE pacxofa
BOABl MPOH3BOAUTCS H3MEHEHHEM UH-
cna paboTaloillHX HAaCOCOB HJH, 4TO
MeHee 3KOHOMHYHO, NPHKDHITHEM 3a-
JBHXKKH Ha HalOPHOH JINHHY HUPKYJIS-
LIHOHHOM MarucTpaJH.

IIpn GiouHOE KOMIIOHOBKE HHPKY-
JALHOHHBEIX HAcOCOB, KOr4a KaxIblH
Hacoc 0ceBOro THIIa pafoTaeT Ha CBOIO
MIOJIOBHHY KOHJI€HCATOpa, PeryJupoBa-
HHe NIPOH3BOJHTENbHOCTH OCYIIEeCTBIIA-
ercsi H3MeHEeHHeM yrJja I0BOpoTa pa-
604X JomacTed Hacoca HJIH H3MeHe-
HHEM uKcJa oOOpOTOB 3a cuer mepe-
KJIOUEHHS] YHCJla Tap IMOJIOCOB 3JIeK-
TPOABHraTens.

O BiuAHUH TIPHCOCOB BO3JyXa Ha
HepeoxJaxIeHne KOHIeHcaTa yxke ro-
BopuJoch paHee. OTMeTHM, YTO BJIHA-
HHEe NPHCOCOB OCOOEHHO CKa3biBaeTcs
B 3HMHee BpeMsi IPH HH3KOH TeMmepa-
Type OXJaXZawiled BOAB, a TaKxe
ApH GOJMbLIMX NPHCOCAX BO3AyXxa. JTO
XOpoIIo HJJIIOCTPHpYeTc pHC. 6-20,
rie MPHUBOASITCA pe3yJbTaTh HCIBITA-
HUS KOHIeHcaropa O6jsoka 300 MBr
ADH 3HAYHTEJbHBIX NPHCOCAX BO3AYXa
B BAKYYMHYIO CHUCTEMY.

Boarmoe nepeoxaaxaesne KOHAeH-
caTa MOXET BO3HHKHYTb NPH TNOBH-
NIEHHHM YPOBHSl KOHAEHCATa B HHXHeH
WACTH KOHJEHcaTopa, Korjga 4acTh
Tpy6OK, pacHoONOKEeHHbBIX BHH3Y, OKa-
3piBaeTc 3aTonsenHon. as npenor-
BpallleHHA 3TOro HeoOXOAHMO IOCTO-
SIHHO MOJANEePKUBATh YPOBEHb KOHIEH-
caTa HHMKe HMXKHero psma Tpy6ok, pe-
T'YJTHDYS NPOH3BOAHTIBHOCTb KOHJSH-
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Purc. 6-20. 3aBHCHMOCTh TePeOXJAXKAECHHA

KoHZieHcaTa oT abCoMOTHOrO AaBJEHHS B KOH-
IeHCaTOpe H HavaJbHOM TeMneparypu OXJax-
Jaouiell BOXH.

CaTHOrO Hacoca IPH IOMOIIH 33ABHK-
KH Ha HarnopHoii cTopoHe Hacoca. [las
3TOTO BCe COBPEMEHHBIE YCTAHOBKH
CHaGXKaTC peryjasitopoM  YpOBH®
B KOHJIEHCATOpe.

OnpeneneHHoe BJHSHHE Ha BeJi-
YHHY TIepeoXJiaXKJIeHUs KOHIEHcaTa
OKa3blBaeT yHedbHas mapoBasi Harpys-
Ka KoHxeHcatopa. Ilo pesyabratam
onvitoB BTH B KoHAeHcaTOpax ¢ HeH-
TPaJbHBIM OTCOCOM BO3JyXa BeJHYHHZ
nepeoxJaxAeHHs pacTer N[O Mepe yBe-
JHYEHHS NapOBOI HArpysKH, a B KOH-
JIeHcaTopaXx ¢ GOKOBBIM OTCOCOM BO3-
ayXa TepeoxJaxkieHHe KOHAeHcaTa
C YBeJHYEHHEM I1apOBOH HArpyskm
yMeHblnaercs. ‘B KoHmeHcaTtopax CTa-
POH KOHCTPYKUHHM HepereHepaTHBHOrO
THIA yMeHbIIeHHe NapoBOH Harpysku
Heu30eXXHO BHI3bIBAET yBeJHYEHHE Me-
peoxJaXK/eHUsl KOHAeHcaTa.

C siB/IeHHEM nepeoxJiaxKJIeHus KOH-
IeHCaTa TeCHO CBSI3aHO HaCHIIeHHE
€ro KOpPPO3HOHHO-aKTHBHBIMH rasaMi,
B YAaCTHOCTH KHCJIOPOAOM. DTO 06bs-
CHSIETCH TE€M, YTO NpPH OXJaXKIEHHK
KOHJIEHcaTa HHXKe TeMIepaTypsl Ha-
CHILIEHHSI HPOHCXOAUT HHTEHCHBHOE 1O~
rJIOUleHHe I'a30B M3 11apOra3oBofl cMe-
cH, HuMetouieln OOJbIIYI0 KOHUEHTpA-
I[HI0 ra3a Ha MOBEPXHOCTH pasiena
thas.

TIpouecc aGcopbuuu rasa B XKHI-
Ky10 pasy HaunHaeTca HeloCPeJCTBeH-
HO B mpoliecce KOHIAEHCALHH Iapa Ha
KOHJeHCATHO! MJIeHKe, MOKpbIBalolleH
Tpy6ky. Ilapaomue c¢ Tpyb6oK Kaim-
JH H CTPYHKH [IOJBEpraloTcsi MexaHn-
4yeCKOMY H TEIJIOBOMY BO3I€HCTBHIO
napa, OBHraloOLIerocsi B MeXTpyOGHOM
[IPOCTPAHCTBE, BCJAEACTBHE Yero mpo-
HCXOIHT Jeadpalis XHUAKOCTH. TaxuM
o6pa3oM, ABHrasch B HalpaBJeHuR
KOHAeHcaToCOGOPHHKA, Kafis, nonajgas
TO Ha TPYOGKYy, TO B NapoOBOH IOTOK,
ronepeMeHHO HachIlilaeTcs H 0CBOOOXK-
naercst oT raszoB. OxoHuaTesbHOE ra-
30CcOoepKaeHHe KanJd BOABI 3aBHCHT
OT TapaMeTpoB NAapOBO3AYIIHOH cMe-
cH, HaxojslleHcs Haj 3€pPKaJoM KOou-
neHcatocGopHuka. [Ipu sToM ecaw
paBHOBEeCHOe IaBJieHHe rasa B BOAE
Oyxer O6oJbllie ero napLHOHAJLHOTO:
LaBJIeHH HajJ BOROH, TO Ipouecc le-
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rasauuu KOHAeHcaTa OYAeT NpPOHCXO-
IHTh M ganasbiie. s 31oro Heo6xomu-
MO OpraHn3oBaTh 3 (peKTUBHBIN OTBOJ
BBIAENHBIIMXCA Ta308 € IOBEPXHOCTH
KHJKOCTH, a TaKkKe 06eCleyHTb J0CTa-
TOYHOE BpeMsl NpeGhIBAHHS KOHAEHCA-
‘Ta B KOHIEHCATOpe MAAS BO3MOXKHO
TNOJIHOTO  BBILEJNEHHA rasa, MpHUYEM
CJIOA XKHAKOCTH J0JKeH GbiTb MO BO3-
MOXHOCTH MHHHMaJIbHBIM IPH 3HAYH-
TEJIbHOH IOBEPXHOCTH CONPHKOCHOBE-
HHS KOHJeHcarta ¢ napom. BecbMa ad-
DeKTHBHBIM MEDONPHUATHEM SBASETCS
Pa3GpLI3ruBanue KOHIEHCATA NIPH CJIH-
BE €ro B KOHAEHCAaTOCGOPHHK WJH CAHB
€ro B BHJIE OTAENBHBIX CTPYH.

Ha puc. 6-21 npencrasaen Takoi
KOHAEHCATOCGOPHHK, pa3paboTaHHbIH
BTH [49, 74]. Hesbicokuit mopor
B ME€CTe COeIMHEHHs KOHAeHcaToc6op-
HHKa C KOPHmycOM  KOHIeHcaTopa
3aCTaBAf€T  KOHJEHCAT,  CKamJH-
BAIOLMACA BHH3Y, pacreKartbcsl TOH-
KHM CJI0€M II0 BCEMY AHHINY KOHAEH-
€aropa, 4to o6Jieryacr BhIAeJNeHHe ra-
30B, HaXONSUIHNXCA B KOHJeHcaTe
B MeJKOAHUCIepCHOM cocTosiHuu. [Tepe-
JIABASICb 4YEpe3 NOpor, KOHAEHCAT IOo-
Najaer Ha AbIPYATHIH JIHCT, ¢ KOTOPO-
F0  CTeKaeT B KOHAEHCATOCGOPHAK
B BHJI€ CTPYH, OMBIBaeMBIX OTPaGOTAaB-
UM mapom. Takoe npocroe yerpoiict-
20 IO3BOJISIET 00eCHEYHTh NOCTATOYHO
KauecTBEHHYIO Jea3pallHio KOHIeHcaTa
B IIAPOKOM [Hana3oHe HApOBLIX Ha-
TPY30K KOHAEHCATOpa.

Bricokne tpe6oBanns, NpenbaBIa-
€Mble K KayecTBY KOLAEHCATAa B ycTa-
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Puc. 6-21. KonpencatocGopHHK HeaspamHoH-
HOro THIA.

I — numime KoHmeHcaTopa; 2 — oTpaGoTaBWMA map
TYDOHHBI — IPelolinit Tap; 3 -- oTcoC BO3AYXa; 4 —
OTKauka KOHIeHcaTa.
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HOBKAaX BBICOKOro n CBEPXKDHTHUECKO-
TO JaBJIEHHH, NPHBEIH K pas3paboTke
JONIOJIHUTENbHBIX MEPONPUATHHE /%
YMEHbIUEHHUSA KHCJIOpoAoconepK aHuA
KOHAEeHCATa C UEJAbI0 3aLUTH OT KOp-
PO3WH TpaKTa <«KOHIEHCATOp ~— Jeds-
pPaTtop» H yMeHbIIEHHSI BBHIHOCA OKHUC-
JOB XKeJieza B NOBEPXHOCTH Harpesa
KOTJ1a. K YHCIY TaKux MepONpHUATHH
OTHOCHTCS NPHMEHEHHEe B KOHAEHCATO-
Pax KpymHbIX G6JIOKOB IeaspalHOHHBIX -
yCTpoﬂcma, OCYILIECTBJASAIOUIUX TEPMH-
YECKYIO A€aspauuio BOABI B KOHAEHCA-
TOCOOpPHHKAaX KoHZeHcaTtopoB. Koucr-
PYKOHSA TAKOTO YCTpoficTBa, paspa6o-
tauHoro IIKTH, unpencrasnena ua
puc. 6-22.

Heaspannonnoe ycrpolicrBo Kommemcaro-
pa — Gapboraxnoro Tuna. Bepxmuii nepodo-
PHPOBaHHBIA JIACT 3aKPHITOTO NapOBOrO KOPO-
6a uMeeT uleaH WHPHHOA 3 MM. C NOMOIIbI
Tiopora B Kouue 6ap6OTasKHOrG JIHCTA Ha HeM
TIOLAEPKUBAETCA CJIOR KOHAEHCATA TOJILHHOM
oxono 100 mm. Konnencar mnocrynmaer =ma
BEPXHHH JIMCT KOHJIGHCATOCOOpDHHKA, a 3aTeM
C/HBAETCA Ha NbIPUATHIRl JHCT MapOBOIO KOpoO-
6a NeaspalHOHHOLO YCTPOHCTBA, K Havaay
3TOro sucra. [ajee KOHAeHcaT ABHIKeTCA 1O
6ap0oTaMHOMy JIMCTY, NOCAeZOBATENBHO Iie-
Pecekast NONepeyHo pAacIOJIOKEHHBlE IIeJaH, H
CIHBAETCH B HHIKHIOI YaCThb KOHAEHCATOCGOp-
HHKa. Tlox 6ap6OTamHBIM JHCTOM TIpH nofaue
napa cosfaeTcsl napoBasi NOAYIIKa, oGecreyn-
BalIlas paBHOMEPHYIO pa3flauy mapa Io mio-
manu sroro Jaucra. [IpH nepememHBaH#H Bo-
OBl M Tlapa Hax JUCTOM O6pasyeTcs AUHAMH- -
YeCKHH NeHHHIH cJ0il, B KOTOPOM OCYIIECTBJIS-
I0TCS  MHTEHCHBHBIR TOJOrPeB W Jerasamus
konJencata. Brnap oTsoanTest B Kommencarop
HaBCTDedy JBHKEHHIO KOHNeHcarta. [lap Ha
AeaspalHio MONAETCA B HYXKHOM KOJHYECTBE
U3 pEereHepaTHBHOrO OTGOpa TypGHHLL.

Kak nokasann mcneiranns leaspa-
LIHOHHBIX KOHIEHCATOCOOPHHKOB, 3()-
(GexTHBHOCTL paGoThl 3THX YCTpo#CrB
B SHAYHTEJbHON Mepe 3aBUCHT OT pac-
Xola napa Ha JHeaspauuio. Ha puc.
6-23 npencrasaen rpaHuKx 3aBHCHMO-
CTH OCTaTOYHOIO COAEDPIKAHHST KHCJO-
polla B KOHJEHCAaTe OT yIAeJbHOIO pac-
XOlla mapa Ha [Jea’pallMio B KOHIed-
caropax typ6un K-300-240 JIM3. Kak
BHIHO M3 rpaduka, AONMycTHMAas HOp-
Ma KHCJIOPONOCONEPKAHHS HJS yCTa-
HOBOK  3tOoro THma (He  BHIe
20 MKr/Kkr) nomjepxuBaercs IIPH pac-
XOlax mapa Ha Gap6oTax B mpefe-
J1ax 7—8 KT Ha TOHHY NOJOTrpeBaeMo-
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Puc. 6-22. KougencatocGopunk ¢ Gap6oraKHOH Jeaspauneil KOHAEHCATa.

1 — pacupesenuTeabHbiA 2 — noABOa
cre; 5§ =< mneperopoika (nopor};

OTBOJ KOHpeHcaTa.

BOJLOC/IHB;

ro KoHgeHcara. Ilpu BO3HHKHOBEHAH
3HAUYHTEABHOrO IIepeoxiakKIeHHsd KOH-
JeHcata 3TOT pacxol, eCTECTBEHHO,
yBeauunBaercs. Cieayer OTMETHTb,
YTO NpPH 3KCIVIyaTaliH TaKOro THia
Iea3palnoOHHOTO YCTPOHCTBA BCTPETH-
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Puc. 6-23. 3aBHCHUMOCTB - OCTATOYHOTO CoOjAep-
XKaHuA KHCJIODOAa B KOHAeHcaTe nocjae Je-
a3palMoHIBIX YCTPOHCTB OT YAEJbHOrO pacxo-
a napa Ha 6ap6oTax.

napa;
6 — moK; 7 — NMOABOA KOHAEHCATa M OTBOJA BHMIapa B KOHHEHCATOD;

4 — OTBEPCTHS B JM-

3 — nepdOPHPOBAHHBIH JIHCT: ;

JHCb TPYAHOCTH, nOTpeboBaBIMe pe-
KOHCTPYKIHH HX.

IMpuMeHeHHe 1151 Aea’pallUH KOH-
JeHcaTa BHICOKONOTEHLHAJLHOTO Iapa
u3 oT60pOB YXYAIIaeT 3KOHOMAUYHOCTH
BCEro arperara, II05TOMY HeoO0XOAMMO
GopoTbcsi 3a yJyullleHHe Nea’palHoH-
HOHM CMOCOGHOCTH CaMOro KOHJEHCATO-
pa ¢ TeM, 4yToObl NIPH HOPMAJbHBIX pe-
XKHMax paBoTsl 06X0AnTbCs 6e3 mona-
ypy 1apa B  KOHAEHCATOCOOPHHK.
B »tOoM cayuae Jea’palHoHHas Mpu-
CTaBKa MOXKET ObITb BKJIOUEHA TOJbKO:
Npy 3HAUHTEbHBIX OTKJOHEHHAX OT
HOMHHAJIBHBIX PEXHMOB pPaboOTH (HH3-
Kas TeMmIiepaTypa BOAbl, MaJjble Ha-
rpysku, GOJIbIIME TPHCOCH BO3AYXa),
a TAK¥Ke B HayaJbHbI{l NepHOI IKCILIY-
atanuM, Koria HopMaJsbHas pabora
GJaoka ellle He HasaxeHa. Bomee Ha-
JIexHOo  pabGoralT  Aea’palHOHHLIE
yeTpoficTBa CTPYHHOTO uJId IIEHOYHO-
ro Tuna, -(Kak, HampuMep, NOKasaH-
Hele Ha pHc. 6-21), Hcmoab3yolHe
a5 cBoeil paGorhl  orpaboTasuiuit
nap TypOUHHL.
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Hcneitanuss neaspupyroumesi cro-
-COGHOCTH KOHJEHCATOPOB IIOKAa3aJH,
4TO OCHOBHON TNPHYHHOH HAaCHIEHMS
KHCJIODONOM KOHAEeHcaTa B KOHAEHca-
TOpax pereHepaTHBHOrO THIIA SBJSET-
€4 MEeXaHMYecKHMil 3axBaT BOsAyxa
CTPYAMH  CTEKaloUIero KOHAEeHcaTa.
B cBasu ¢ atum onpepensiomee 3Ha-
YeHHE B KOHJOEHCAaTopax TaKOro THMa
HUMEET palHOHAJNbHOE pachpeneNeHue
NIOTOKOB OTpPaGOTaBLIETO I1apa H KOH-
-AeHcaTa B HapOBOM NPOCTPaHCTBE KOH-
ZeHncaropa. Kpome rtoro, BecbMa Bax-
HYIO POJIb HT'PAIOT TAKKE H YHCTO IKC-
NIyaTalHOHHBIE (DAKTOPH, TaKHe, KakK
'PacXoX napa B KOHAEHCATOD, IPHCOCHI
'BO31YXa B BAKYYMHYIO CHCTEMY H T. A.

Onbitamu nokasano, uto ecau npH
HOPMAaJIbHOH BeJHYHHE NPUCOCOB BO3-
JAyXa H HCOPaBHO paloTalomMUX BO3-
JAYXOYRAJAOIIMX YCTPOHCTBAX 3aMeT-
HOrO 3apaxeHHs KOHJIEHCATa KHCJO-
'PONOM HE NPOHCXOAHT, TO NPH 60Jb-
IHX mpucocax Ha6JuofaeTcsl 3aMeTHOe
TIOBBIMIEHHE  KHCJIOPOAOCOAEPKaHHS
Konnencarta. OcoGeHHO HeZONMYyCTHMO
[IPOHHKHOBEHHE BO3IdyXa uYepes He-
IVIOTHOCTH B 30HY BaKYyMHOH CHCTe-
MBI, 3aN0JHeHHOH KOHJE€HCATOM.
B srom ciyvae maxe MumHManbmbIe
TIpHCOCHl, HaMHOrO MEHbIIHE HOPMH-
POBaHHOH BeJIMUHHBI, BHISHIBAIOT pes3-
KO€ TIOBHIIIEHHE KHCJIOPOZOCOAEpPKA-
‘HHS KOHJeHcaTa. B cBA3H ¢ stuM mpu
HaXOXNEHHH MeCT HeIIOTHOCTEl B Ba-
KYYMHOH CHCTeMe YCTaHOBKH 0c060
TIHATEJBHO CAEAYET IPOH3BOLMTH HC-
CJEOBAHHE YYACTKOB, HAXOASUIHX: S
oA YpoBHEM KOHIeHcata. Hcrounu-
KaMH 3apaxKeHHs KOHIEHCAaTa KHCJO-
POAOM  MOryT OBITb HEIJIOTHOCTH
‘B_CBApHBIX COEIMHEHHSX KOHAEHCATO-
COOpPHHKaA, BO (MIaHLEBEIX COEIMHEHMH-
AX KOHAGHCATONPOBOAOB, B CAJbHHKO-
BBIX YIVIOTHEHHSIX HACOCOB H BaKyyM-
HBIX 3aBHXKEK, KOPNycax HACOCOB, Ha-
XOAAIHKXCA MoK paspexeHHeM.,

IlpaMenenne o6biunok BOZO3aMnop-
HOM apMaTyphl Ha KOHZEHCATHBIX JIH-
HHAX, HAXONAIHXCS NON BAKYYMOM, 1ie
HONXKHO gmomyckatbess. Ha Bcex stux
ydactkax AOJNXKHBl YCTaHABJHBATBLCSH
“6€CCANIbHHKOBbIE BEHTHJIH H 33 BHKKH
-C THADABAHYECKHM YIJIOTHEHHEM ILITO-
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Puc. 6-24. Tuppasnuueckoe ymjaoTHeHAe canb-
HHKAa 3aiBHXKH, Haxojslleéicdi MHojx Ba-
KYyMOM,

I — umnrnens; 2 —rpyualyxca; 3 — calbHHKOBAS
HaGuBKa; 4 — YINHHHTENAbHLA craxan; 5 — (QOHapb
THAPOYNIOTHEHHSA; 6 — NOJXBOR KOHAEHCATA; 7 — KOD-
nyc; & — ynnoTHAIIEE DPE3HHOBOE KOABNO; 9 —
YHopHOe  KOAbLRO; [0 — kauHKer; [I! — pesHnoBOe
KOJIBITO.

Ka (puc. 6-24). Boxa nas yniotHeHHs
B 3TOM cJIyyae MOABOIMTCS OT KOHAEH-
caTHoOro Hacoca. [las 3agBuxex ¢ Bep-
THKAJbHBIM pPAcNOJIOXXKEHHEM MITOKa
JONyCKaeTcs YCTaHOBKA BaHH, 0Xsa-
THIBAIOIHX Y3eJ YIUIOTHEHHS ILNTOKA,
C TOCTOSIHHBIM NOXBOAOM BOXH, o6cc-
NMEeYHBAIOIINM HEHSMEHHEHII ypOBeHb
KOHNeHCcaTa B BaHHe.

«3apaxkeHHe» OCHOBHOTO KOHIEH-
caTa KHCJIOPOJOM MOXET NMPOHUCXOAHTh
NpH NOABOAE B KOHIEHCATOCGOPHHK
oL ypOBeHb KOHZEHCATa Da3JHYHBIX
NOTOKOB, COAEPXALIUX PaCTBOPEHHMIH
KHCJIOPOA (ApeHax rpelolero napa
[THI, npeHa)X H3 XOJOZHIBHHKOB
3KEKTOPOB, [106aBOYHA XHMHYECKH
OUYHIIEHHAs BOXA, KOHAEHCAT OT YIJIOT-
HEHHH NHTaTeJbHBIX HACOCOB, KOHAEH-
CaT OT CHCTEMBI OXJIAXKAEHHS JIEKTPO-
ABHraTelsi MUTATEJbHOFO HACOCA H Ip.).
Ansa ;rydnef feaspauuy STHX OTOKOB
H NPEROTBPAICHHS NONaJaHHA KHCJIO-
pOna HENOCPeACTBEHHO B OCHOBHOI
KOHJIEHCAT BCE 3TH JIHHHH JOJXKHEBI
ObITh NepeHeCeHH B NapoBOe MPOCT-
PaHCTBO KOHAEHCATOpa BhIIIE MaKCH-



MaJIbHOTO 3KCHJAYaTallHOHHOTO yPOBHS
KOHAeHcaTta. BBon noskeH GHITH ocCy-
{IIeCTBJEH B TO MECTO KOPIyca KOHJEH-
caropa, rje uMeercs JOCTATOYHOE pac-
CTOsIHHE N0 KpalHHX pAKOB TPYGOK.
OT0  mpefoXpaHHT  OXJaXAalolre
TPYOKH KOHAE€HCAaTOpa OT SPO3HH.
Has sToil XKe uean noxsoAsuias TPy-
6a cHabxaercss nedraekropoM HAs
HCKJIIOYEHHS] HENOCPeACTBEHHOTO IO-
nafaHus CTPYH KoHAeHcaTta Ha TpyO-
KH C OIHOBDEMEHHBIM pa36pHI3THBa-
HHEM KOHAeHcaTa JIJf Jydyllei ero
Jleaspalnumu.

Caenyer Takxe wuaberath IOZauu
B KOHJEHCATOP XOJOLHHIX IIOTOKOB
BOJXHI faxe IPH MaJOM HX KHCJIOPOXO-
comepxanud. Ecau remneparypa no-
6aBOYHOTO KOHAEHCATa 3HAYHTENBHO
HHXKEe TeMIepaTypbl OCHOBHOTO KOH-
neHcara (HampuMep, B JIeTHee Bpe-
M), TO 3TY BOAY CJeyeT MOJOTpeTh.

O6ecneueHne Bcex 3THX MEPONPHUS-
THH I1103BOJISIET CYINECTBEHHO YBeJH-
YHTb JE€a’pHPYIOIYI0  CIOCOGHOCTD
cOOCTBEHHO KOHAEeHcaTopa.

6-7. BATPASHEHHE KOHIEHCATOPOB
H CIOCOBbI HX OYHCTKH

3arpssHeHHe KOHIEHCATOPOB C BO-
ISTHOH CTOPOHHI fBJasieTca HauboJiee
yacTofi NPUYHHON YXYAUIEHHSI Baxy-
yma. {Ipu 3toM yXyAuleHHe BaKyyMma
NIPOHUCXOAUT KaK BCJIEICTBHE yBeJHue-
HHUS TEPMHUYECKOTO CONPOTHBJIEHHA 3a
cyeT 3arps3HeHns TpPyGOK, Tak M 3a
cYeT HEKOTOPOro COKpalieHHs pacxo/a
BOIBI yepe3 KOHAEHCATOpP BCJEACTBHE
TIOBBILIEHHS] THAPABJAMYECKOTO CONpPO-
THBJIEHHS KOHIEHCaTopa.

BaxHefimeit 3KCIJIyaTalMoOHHOM
3agayelt ABJAsieTCS TpefOTBpalIeHHE
'3arps3HEHHsT KOHJEHCATOPOB IapOBHIX
TypGHH, a B cJydae ero BO3HHKHOBe-
HHS—H3bICKaHHe CIOCO60B  OUHCTKH
KOHIEHCATOPOB C MHHHMAJBHBIMH 3a-
TpaTaMH Tpylda H IO BO3MOXKHOCTH
6e3 orpaHuyeHHs1 Harpy3ku. Murencus-
HOCTb 3arpsi3HeHHsl KOHJEHCATOPOB
3aBHCHT B OCHOBHOM OT KauecTBa OX-
Jaxpaamollei BOAB, THIA BOJAOCHAL-
XKeHHs, BpeMeHH Tofla U YCJIOBHH 3KC-
MIYyaTAHH CHCTEMBI unpxymunonno-
TO BOJOCHAGXKEHHS.

Ilo cBoemy xapaKrepy 3arpssHe-
Husi Moryr ObiTb pa3GuTH Ha TpH
rPYNObL: a) MexaHHueckue; 6) GHOMO-
THYECKHE; B) COJIEBHIE.

OG6bIHO BCe 3TH THIIHI 3arpsiaHe-
HHII He BCTPEUAIOTCA B «YHCTOM» BHIE,
a 3arpsi3HeHHe KOHIEHCaTopa HOCHT
KOMGHHHPOBaHHBI XapaKtep. OnHako
TaKoe pa3jieleHHe BHUAOB 3arpsisHeHHH
II0JIe3HO € TOYKH 3DEHHS H3bICKaHUA
cnoco60B HX NPeAYNpeXAECHUs M JUK-
BHJALHH, TOCKOJbKY 3TH BOIPOCH IJI5
KaXJIO0T0O BHIA 3arps3HeHHH BecbMa
cneuuduynn. [Ipu sTom cnexyer yau-
THIBaTh, 4TO, HECMOTPA Ha KOMOHHH-
pPOBaHHLIA xapakTep 3arpsi3HeHHN KOH-
IeHcaTopa, KaKod-To BHJ 3arpsisHeHH#
U3 TepeuncJeHHHX Bhille UMeeT Ipe-
BaJHpyOLIee 3HAYEHHE.

a) Mexannueckue 3arps3HeHHs

Tlox mMexaHuYeCKHMH 3arpsi3HEHHUS-
MH TOHHMaercsi 3acopeHHe TPYOOK H
TPYOHLIX AOCOK WIENOi, TPaBOH, JUCTh-
AMH, 3eMJel, IeckoM, BOXOPOCASIMH,
paKyIkKaMHu, pbi6oit u T. A. DTH 3a-
TPSI3SHEHUS] HOCSIT SIBHO ‘BHIpaXKEeHHBIN
Ce30HHHII XapakrTep M OCOGEHHO YCH-

JHBAIOTCsT BECHON H OCEHBIO.

MexaHnyeckue 3arpsisHeHHS OCO-
GEeHHO ONMacHBl TeM, YTO B OTJIHYHE OT
OCTaJIbHBIX BHIOB 3arps3HeHHil, Hapa-
CTAIOLIHX UOCTENEHHO, HMEIOT BO3MOX-
HOCTb BeCbMa OBLICTPO NEPEeKpPHITh XKH-
BOe ceueHHe TPYOHOH MOCKH M HOUYTH
TOJTHOCTBIO TNpPEKPaTHTb HOCTYN OX-
Jaxpawouleit BoAbl B TPYOKH KOHOEH-
caTopa, BHI3BaB TEM CaMBIM aBapHH-
HBIl OCTaHOB TYPOHHbI. DTOT pe3yJb-
TAT MOXET SIBUTbCS CJENCTBHEM MpPO-
pBHIBA OUYHCTHBIX CETOK B IepHOA ma-
BOAKA MJAM OOIIHM HeYyILOBJIETBODH-

. T€JILHBIM COCTOSITHHEM BOIJONPHEMHBIX

coopyxenuii. Ha cranuusax, cHa6Gxkalo-
HIHXCA MOPCKOH BOROH, aBapuH TaKo-
ro THHa HaGJIORAOTCS B NEPHOA
HITOPMOB Ha Mope. =~
d¢ddexTupHbiM cocoboM  Ipen-
yOpeXAEeHHS] MEeXAaHHUECKHX 3arpssHe-
HHA SIBJASIETCS YCTAHOBKA BOLOOYHCT-
HBIX COOPYXKeHHH B BHJE MNOABHXKHBIX
H HemoABHXHbIX ceroX. Ha wumereix
BOZOEMax C HeGOJBLINM PacxoioM OX-
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Jaxjaionmel BOA MOXHO yCTaHaBJH-
BaTb HENOABHXXHBIE CETKH ¢ SueHKaMH
pasHbIX pa3MepoB. DTH CETKH yCTa-
HaBJMBAIOTCSI B HECKOJBKO pSIOB.
B mepBoM psgy mo xoxy BOABI ycra-
HaBJIMBAIOTCA KPYITHOSUEHCTHIE PellaT-
KH, U3TOTOBJIEHHBIE M3 TOJICTHIX CTAJb-
HBIX NPYTKOB. DTH PelIeTKH Npenoxpa-
HSIGT BOJ032a6OpHOE COOpYXKeHHe OT
6peBeH, 1OCOK U KOpsAr. Bejen 3a rpy-
OBIMU CEeTKaMH YCTaHABJHUBAIOTCH Mel-
KOSIYeHCThlE CETKH, 2alepXKuBaolliie
BoJiee MeJKHe TIpeAMeTHl. ITH peller-
KH YCTAHABJHUBAIOTCH MOCIENOBATENb-
HO He MeHee [BYX, YTO NO3BOJISET HX
[oouYepeHO BBIHUMATH [ OUYHMCTKH.

Ha ssexTpocTaHIUsiX COBpEMEHHO-
ro THUMa BOXO3aGOpHBIE COOpYXKEeH:Ad
0GOPYAYIOTCH TOJABYIKHBIMH CETKaMH,
IpelcTaBAsoIUMU  co60i OGecKoHeu-
HOe 1I0JIOTHO, BpalllaeMoe 3JeKTPOABH-
rateneM ¢ penykropoM. CeTKH H3ro-
TAaBJHUBAIOTCA W3 JATYHHOU WJIH CTAJb-
HOH OLHMHKOBAHHOH NPOBOJOKH C Be-
JuyuHO# syeek 3X3—6X6 mm. Cko-
poctu ABuxeHus cetku 0,5—1 M/MuH.
OceBuiNit Ha ceTKe MycOp CMbIBaercs
CTpysIMU BOABI M3 comi. OGBIYHO ma-
paJIesbHO CTaBATCA HECKOJBKO CETOK
IJIT BO3MOXKHOCTH IIOOYEPERHOro HX
pemvorTa. TIogBHKHBIE CETKH 3alllHIA-
I0TCA OT TIOBpPEeXAEHHS! MOCTOPOHHHMH
NJIaBalOMuME  T[pPEeAMETaMH  pellerT-
KaMu ¢ 0oJiee KPYNHBIMH sueHKaMH,
YCTAHABJUBAEMBIMH Ha BXOJAE B BOJO-
IpHeMHOe yCTPOHCTBO.

Haubosee npocTeiM crioco6oM ouH-
CTKH TPYOOK H TPYOHEIX AOCOK OT Me-
XaHUYECKHX 3arpssHeHufl sBAadeTCA
BCKPBITHE JIOKOB BOISIHBIX KaMep H
OYUCTKA KOHAeHCaTopa OT 3arpsisHe-
HUPl MSTCKHMH epmaMu H OpaHACION-
ToM. CoBpeMeHHble KOHAEHCATOPHI BbI-
DOJIHAIOTCS pa3fieNeHHBIMH N0 BOJAE Ha
IB€ TOJOBHHBL, DTO IMO3BOJSAET NpO-
W3BOAMTb OUYUCTKY KOHAeHcaTopa Ha
Xony TypOUHBL O TOJOBHHAM IPH CHH-
enHo#t 1o 50—60% narpyske. Onna-
KO PYuYHOH crnoco6 MajaonpOu3BOLMTE-
JeH W oueHb TAxen. Ha kpynHeIx
yCTAHOBKaxX OH BooOLle He MOXeT
OBITH pPEKOMEHIA0BAH.

- CoBpeMeHHBIe METOHBLI  OYHCTKH
KOHIEHCATOPOB NpPeflycMaTpHBAIOT OT-
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xa3 or pyudoro Tpyxa. C 3To#t TOUKH:
3peHHus OIpeleseHHBIH 3P@eKr raet
NIPOMBIBKa KOHJEHCAaTOPOB OOpaTHLIM:
TokOM Boxabl. [IpoMbIBKa 06paTHBIM
TOKOM BOAbl o0co6eHHO . 3(h¢exTHBHA
MpH 3acOpeHHH TPYCHHIX Jocok. Has
OCYHIECTBJIEHUS 3TOTO MeToja Heo6Xxo-
JHMO CMOHTHPOBATb MAONOJHHTENbHLIE
BOJOBOJbI, COeIUHSIOIIHE HANOPHBIE K
CNUBHBblE BONSIHBIE JIMHHUH C COOTBETCT-
BYIOIIMMY 3aJBHXKaMH, KaK 3TO H30-
O6paxeHo Ha puc. 6-25. das npoMmbis-
KH JIEBOH TOJIOBHHBI KOHAEHcaTopa
3aaBUXKKH 2, 4, 5 U 6 NONKHB GBLITH
OTKPBITHI, a 3aABUKKA [ U 3 NOMKHHL
ObiTh 3aKpHITHL. IlpU NpOMEIBKe Mpa-
BOH MOJIOBHHBI 3aKPHIBAIOTCS 3alBHK-
Kd 2 n 4, a 3apBuxku I, 3,6 u 6
JOJIKHBL OBITE OTKPBITHI.

IlpoMbiBKa KOHOeHcatopa o6part-
HBIM TOKOM BOJIBI [OJXHA IPOU3BO-
OUTbCA TIPH TIOHHMGHHOH Harpyske,
NOCKOJILKY B 3TOM peXHMe HOpMaJb-
Hast paboTa KOHAEHCATOPA MOWKET
OblTe HapyiuieHa. BpeMs npoMbIBKH,
BKJIOYasg Bce HEOOXONHMBIE NepeKJio-
YeHHsl, He JOJXKHO npeBnmath 20—
30 muH. BesnunHa orpaHuueHus Ha-
FPY3KH JOJXHa OBbITb Olpelneneia
B KaXXIOM cJyuyae ONBbITHBIM MyTeM [0
TEMIlepaType BBIXJOMHOIO mnarpydka
M He JNoaxHa npesbimiate 50-—60°C.

6) Buonornyeckue 3arps3HeHnst

Bnosornueckne 3arpsg3HeHus npep.
CTaBJIAIOT cOO0N OTJNIOXKEHHs Ha BHYT-
peHHell NMOBepXHOCTH TPYOOK KOHMEH-
€aTopa XUBBIX NMPOCTEHIIHNX MHUKPOOP-
raHH3MOB H BOAOpPOCJEeH, HA3BIBAEMbIX
6HosIorHYecKHMH O6PaCTAHUASMH.

Buonoruueckre o6pacTaHus Bbi3bl-
BAIOT 3HAUHTEJLHOE JOIMOJIHHTENbHOE
conpoTtusJeHyue Temioneperauye. Ilpu
HaJHuuHu GJarONpHSITHBIX TEMIIEPaTyp-
HBIX YCJAOBHH GaKTepHH H BOJOPOCITH
MOTYT pa3MHOXKAaTbCs, BLI3LIBAA YBe-
JIHY€HHE TOMUIUHEL o6pacranusi. O6biy-
HO 3arps3HeHHs OPraHHYecKOoro mpo-
HCXOXKJEHHSI COCTOSAT H3 HECKOJBbKUX
BUIOB PAaCTEHHH M MHMKDOOPTaHH3MOB
¢ npeobjamaHHeM OXHOTO KaKOTO-Jli-
6o Buga. HauGosee paempocTpaHes-.
HBIM H CYLIECTBEHHHIM KOMIIOHEHTOM



Prc. 6-25. Cxema NpPOMBIBKH KOHJAEHCATOPA
o6paTHEIM TOKOM BOJHL

6HOJOTHYECKHX 3arpsi3HeHHH ABJASIOT-
cs pasauuHble Oakrepuu. B cuiIbHO
3arpsisHeHHHIX BOJZAX LIMPOKO pacnpo-
CTPaHEHbl 300IJIeHHbIE W HHUTYaTble
6akrepuu. I1pu HanuMauu B OXJIaxAaw0-
ulell Boje Keje3a HabJIOfaeTcs pas-
BHTHE ¥XeJje306aKTepuil, KOTOphie CIO-
COBGHBI OueHb OBICTPO Pa3MHOXKATbCA.
[IpucyrcrBue B BOAe cyab(haroB Cro-
co6CTBYET NOSIBJAEHUIO cepOOaKTePHH U
cy1bpaTOBOCCTAHABIABAOIHX OaKre-
pHH, KOTOpBIE K TOMY XK€ MOTYT CIIO-
co6CcTBOBATh HMHTEHCHBHOH KODPO3HH
TpyOOK.

3acesieHHe KOHZEHCATODHHBIX TPY-
60K MHKpPOOPraHU3MaMH IPOHUCXOLUT
MOCTENEHHO M HauyHHAeTcs ¢ ocaxne-
HHA Ha HMX Kakux-aAubo MexaHu:e-
CKHX 4YaCTHIl WJId Bomopociedl. Ycra-
HOBJIEHO, YTO Ha YHCTOH MeTaJjJiHye-
CKOfl TIOBEPXHOCTH JATYHHBIX TPYGoK
MHKDOOPraHU3MBI HE IOCEJSIOTCH, UTO
MOMKeT OBITh OGBSICHEHO TOKCHYECKHM
neficTBMEM MeJIH Ha MUKPOOPTAHH3MBL.
CyuiecTBeHHOe BJAHAHKE Ha HHTEHCHUB-
HocTb -o6pacTaHHst KOHIEHCATOPHBIX
TpyGOK OKa3blBAIOT TEMIIEpaTypHLIE
yeaosusi. OnelT 3KcnylyaTaldd IOKa-
3LIBAeT, UTO 3UMOH ofpacTaHHe B psje
c/lyuaeB TIPOHCXOAMT 6GoJiee HHTEHCHB-
Ho, ueM JjeroM. OGBsacHAeTCA 3TO, TO-
BHAHMOMY, Te€M, YTO P XOJIOLHOE Bpe-
Ms TeMIepatrypHble YCJIOBHS B KOHMAEH-
catope (10—20°C) nanGosee Gusaro-
NPHATHHL ISl Pa3BHTHA OakTepui,
B TO BpeMs KaK JIETOM TeMIeparypa

CTEHKH TPyGOK MOMKeT JOCTUraTh
40°C wu Bnuuie. I1pu atoft Temnepartype
6GOJBIIHHCTBO MHKPOOPIraHH3MOB IIOTH-
Gaer.

VutencuBHOoCTh oGpacraHHust TpY-
GOK 10 X0AaM BOJbl B KOHAEHCATOpE
TaKe HeOJMHAaKOBa M HU3MeHSeTcs
B 3aBHCHMOCTH OT BpeMeHH roja. 3u-
Moil HauboJiee MHTEHCHBHOe obpacTa-
Hre TpyGOK MOXKHO HabaoxaTbh B MO-
cJIeHNX XOdaX, TOIAA KaK B JKapKoe
BpeMs o6GpacTaHHe INOCAeJHHX XOJ0B
MOXeT ObITb MeHee KHTEHCHUBHO, UeM
B mepsoM xone. OTMeTuM, 4TO HaJH-
yMe CAH3HCTBHIX OTJIOXKEHHH BHYTPH
Tpy6OK cHocoOCTBYeT  NPHJIMIAHHIO
K MOBEPXHOCTH MECYHHOK, HACTHIl HIa
H JPYTHX MeXaHHYeCKHX NpHMeceH, KO-
TOpbie NPH HATHYMH YHCTHIX TPYO OHI-
J¥ 6Bl CMBITBL TOKOM BOJBI, NIPOXOAsi-
1led yepe3 KOHAEHCATOoP.

Bce 3tn o6cTosiTesbeTBA TPEOYIOT
pa3paboTku 3 GEKTHBHBIX MepONpHd-
THH IO NPeXOTBpPAIEHHIO H yCTpaHe-
HHIO GHOJIOTMYECKHX 3aTpsi3HeHHH KOH-
nencatopa. OQHMM H3 TaKHX croco6oB
SIBJSIETCSI XJODUPOBaHHE LHDPKYJIALH-
oHHo#l Boxnl [16].

XJ0p, pacTBOPEHHBIN B BOJE, OKa-
3bIBaeT Ha MHUKPOOPTaHU3MBI TOKCHYE-
CKoe [QeiicTBHe, B pe3yJabTaTe Yero
KHU3HEAEATENbHOCTh GaKTepUH O0Ka3bi-
Baercs INojaBJjieHHOH. B TakoM cocTos-
HHH OHHM HE DPa3MHOXKAIOTCS, TEPHIOT
crnocoGHOCTb yAEpXKHUBATHCH Ha TPYS-
KaXx H CMBIBAIOTCA TNOTOKOM BOMH,
npoxoasiueir yepes Tpy6ku. OTmerum,
4TO B NTAHHOM cJyyae peub HIET HE O
MOJIHOM YHHUTOXKEHHA MHKPOOPraHu3-
MOB, a 06 ocqaGJeHHH HX XH3Heled-
TeJIbHOCTH, YTO MoXKeT GBITh obecneie-
HO CpaBHHUTEJbHO HeGOJBHIMM Pacxo-
IOM pearesra.

TIpakTuka noxaswiBaer, 4TO IJs
HOCTHXXEHNS JKeJlaeMblX pe3yJbTaToB
HeT HeoGXOAMMOCTH B HeNpPepHBHOM
XJIOPMPOBAHHH LHUPKYJISLHOHHOH BO-
asl. BrnosHe yaoBaeTBOpHTeNLHBIA 3]-
dexT maer mepuoAMUYecKas Iofaya
xqaopa. [Ipu 3ToM MeTaJJinyeckas Jo-
BEPXHOCTb JIATYHHHIX TPYOOK aKTHBH-
pyeTcsl XJIOpOM M OKa3blBaeT Ha MHK-
pOOpTraHu3MBl TOKCHYECKOE HeHCTBHE
B MepepriBax MeXAy 1oJayaMH XJopa.
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UnrepBaiinl MeXAy nepHOjaMH Noja-
YH XJ0pa M JJIHTEIbHOCTD CaAMHX IHe-
PHONOB NOJAYH 3aBHCAT OT KOJHHECT-
Ba H BHAOB COJAEPHKALIHXCH B BOJIE pa-
CTHTEJNbHBIX ¥ XHBOTHHIX OPraHH3MOB,
OT HX CIIOCOGHOCTH NOCEJAThCA H pas-
MHOXAaTbCsl Ha CTEHKaX TPYOOK, OT HX
YCTOHYHBOCTH K BO3AEHCTBHIO XJopa.

Ha npaxTuxe NPHMEHSIOTCA CaMhbie
pasHoo6pasHbe pEeXHMB NepHOLHYe-
CKOro XJIOPHPOBaHHSI, CPeAH KOTOPHIX
MOXHO BCTPETHTb HHTEpPBAJbl MeXay
nmonasaMu xJjopa or 10 mMuH a0 He-
" CKOJIBKMX CYTOK, a NPOXOJIKHTENb-
HOCTb NOAAYH—OT 2—3 MHH JO He-
CKOJIbKHX YacoB. B GOJbIIHHCTBE CaY-
yaeB HalJeXallHA PeXHM XJIODHPOBa-
HHSL caelyer BoIGHpaTh ONBITHBIM
nyteM. [lo3upoBKYy XJOpa B MepHOXR
XJOPHPOBAaHHSI DEKOMEHAYercsi MoA-
IepKHBATh TAKOH, 4TOOH B OXJaXAa-
folLeft BOJe HA C/HBe H3 KOHAEHCaTOpa
KOJIHYECTBO AKTHBHOTO XJOpa COCTaB-
aano 0,2—0,3 mr/kr. B page cayyaes
pexOoMeHAyeTcsl 3Ty HOPMY YBEJHUYHTHb
a0 05—1 mr/kr, a HHOrma H 1O
2.0 mr/xr.

XJn0opHpOBaHHE  LHPKYJSAUHOHHON
BOABl TNPOH3BOAHTCA JHO0 UYHCTHIM
KHAKHM XJIOPOM, JHOGO XJIOPHOH H3-
Becrbio [16].

Cxema XJIOPHPOBaHHSI BOXBI XKHJ-
KHM  XJIODOM  TIpefcTaBJieHa  Ha

puc. 6-26. JKuakuil xn0p, HaXoaAUIHH-
ca B GannoHax /, HemapseTca H mocTy-
RaeT B NPOMEXYTOUHYIO eMKoCTb I/,
OTKYAa ¢ MOMOMIBIO BOXOCTPYIAHOro
3xeKropa [/ nopaercsi BO BCacChIBal-
HIYI0 JAMHHIO HHPKYJALUOHHOTO HACO-

Bodn

Xnopras Bodn

Puc. 6-26. Cxema xnopupoBanus Bomn
KHIKHM XJODOM.
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ca 2. DTa yCTaHOBKA ROCTATOYHO TpPO-
CTa, ONHAKO HCNOJb30BAHHE YHCTOrO
XJopa tpebyer TIaTeJbHOro cobaone-
Hug  Bcex  Mep  6e30macHOCTY,

. IOCKOJIbKY XJIOPp ABJAACTCA SAACBHTHIM

razoM. Touno Takue ke Mepnl npeno-
CTOPOXKHOCTH HEOGXOUMO NPEeANPHHH-
MaTb IIPH XpPAHEHHH H TPAHCIOPTHPOB-
Ke 6aJJIONOB C XKHAKHM TrasoM,

Ha s3aexTpocTaHuuax HeGoAbILIOR
H cpeliHell MOLIHOCTH /IS XJIOPHPOBa-
HHSL OXJIaXKA2I0UIeH BORKI MOMKeT GhITh
NpHMEHeHa XJIOpHas H3BecTb, Ilo
CBOHM GaKTepPHUHIHBIM CBONCTBAM OHa
paBHONEHHA XHIKOMY XJOpY.

IIprMeHeHHe XJOPHOM M3BECTH NPM
COOJIIOIGHHH  COOTBETCTBYIOIIHX MeEp
HOJIHOCTBIO MCKJIOYABT ONACHOCTB OT-
paB/eHHs NepCOHasa, OTCYTCTBYer He-
06X00MMOCTb TOBCENHEBHOrO HaG/I0-
JEHHS 3a TIOSIBJIEHHEM HEIVIOTHOCTeH M
yTedek XJjopa, ynpoulaeTcs TpaHCHOP-
THPOBKA. XJIOpHAsi H3BECTb CONEPMCHT
32—36%' akTHBHOTO XJOpa, OAHAKO
B pe3yJkTaTe BO3NEHCTBHA CBeTa,
B OCOOEHHOCTH TIPAMBIX COJIHEHHBIX
JyueH, BAAXKHOCTH U IPYruX QaKkTopoB
collepiKaHHe aKTHBHOIG XJIOpa B A3Be-
CTH Hepeixo cHHXaercsa o 20—25%
H HiXKe. D10 06CTOATENbCTBO HEo6Xo-
NHMO YYHTHIBATL IIPH HPHIOTOBACHUM
pacTBOPOB XJIODHOA H3BECTH H €re J0-
3MPOBKaX B LHPKYJSALHOHHYIC BOZRY.
Hdast  XJOpHpOBaHHA  OXJIaXKAAoUleR
BOZlbl XJIOPDHOH M3BECTbIO M3 Hee Apel-
BapPHTE/AbHO XOJI)KEH OBbITh IPHTOTOB-
JIeH pacTBOp COOTBETCTBYIOIEH KOH-
ueHTpauud. BricoKOXOHUIEHTpHUpPOBAH-
HBIHl PACTBOpD XJIODHOW H3BECTH, W3Be-
CTHBHIA TOJ Ha3BaHHEM <«H3BECTKOBOTO
MOJIOKa», IDH NORKAYe B IHPKYIAKUOH-
HYIO CHCTEMY TYPOHHEL MOXET CO3AaTh

'YCIOBHYIO KOHIEHTPALHIO XJIopa B BO-

e no 50—100 r/kr, B TO BpeMs Kak
06paboTKa BOABI YHCTBHIM XJIODOM TpH
OOGBIYHBIX TEMIEPAaTYpax He MO3BOJSET
€O31aBaTh KOHUEHTPALMIO XJI0pa B BO-
e cerimle 15 wMr/a. 910 CBOACTBO:
XJIODHOA M3BECTH pacIUHpPSeT BO3MOK-
HOCTH XJIOPAaTOPHOH YCTAHOBKH C TOY-
KH 3PEHHS DeaJH3auMH TeX HJIH UHHHIX
pexxHMOB 06pabOTKH BONH.

Ha pnc. 6-27 npuBeneHa cxeMma
XJIOPATOPHOH YCTaHOBKH Ha XAOPHON



Puc. 6-27. Cxema XJI0paTOpPHOIl YCTAHOBKH.

] — 6aXH ¢ MemaJKaMH; 2 — NPOMEXYTOUHbIl OGakK;
3 — nacoc; 4 — GUALTP; 5 — UHDKYJSIIHOHHAS MarH-
CTPanb.

W3BECTH C MOJauell pacTtBopa Haco-
COM.
Oas 30 }eKTUBHOrO HCIOJb30BA-
HHst GaKTEePUUHAHLIX CBOHUCTB XJ0pa
Heo6x0AuMO obecleuydTb Xopollee Ie-
‘peMelINBaHHe XJOpa MHJH pacTBODA
XJIODHOH H3BECTH <O BCel Maccoil
BOJH, MNOCTYyNawileli B KOHIEHCATOP.
Haunayumee nepeMeninBaHHe MOXeET
GblTh 00ecrieyeHO TpH NMOJAYE XJI0pa
BO BCacCHIBAIOIIHHA MNaTpyboOK UHUPKY-
JsiunonHoro Hacoca. [lpu Haamuum
‘O0LIEro HaNOPHOrO0 UHPKYJASILHOHHOTO
BOXOBOAA AJasi 06GpalOTKH TOro HJIH
HHOrO KOHAEeHcAaTopa XJop Heob6Xxoad-
MO BBOZMTH B HANOPHBIA TpyGompo-
BOX. 3TO YCHOXKHSET YCTAHOBKY H
YXyAulaer I[Ipoliecc TnepeMelIUBaHHUsA
xJjopa ¢ Bogo#l. [lns obecrneueHus: Ha-
JUIeKAIero NepeMelnIdBaHUA TPH MO-
Raye XJopa B HANOPHYK MarucrpaJb
Heo6XOAUMO pacroJarath MecTo BBO-
Ja Ha paccrosfiHud 20—30 M A0 KOH-
JleHcaTopa.

M3 npyrux cnoco6oB xHMHYeckoH obpa-
‘60TKH BOJABI Ha 3JEKTPOCTAHUHAX HEOGXOXHMO
OTMETHTb HCNIOJIL3OBaHHE JJIS 3TOH IeJH IHi-
TIOXJIOPHT2 HATpHA, MeHTax/aopdeHonATa HaTt-
PHST B MEIHOTO Kymopoca.

Tunoxnopur Harpua o6xaxaer GoJaee
CHIbHHIMH GaKkTePHIHAHHMH CBOACTBAMH 110
CPaBHEHHIO C XJOPHOf H3BecTbio. Boamse
PacTBOPH THNOXJOPHTA HAaTPHA He LHaloT
B3Becelf, KpOMe TOro, MOTYT COXpaHATbCH 60-

Jlee JJIHTEJbHOE BPeMfl, 9eM PacTBOP XJIOPHOR
ussectd. Ha asieKTpOCTaHIHAX 3TO COEIHHE-
HHe MOKeT NPOH3BOAHTLCH MYTEM 3JIEKTPOJIH-
3a pacrBopa mosapeHHoR coau. K mpeumyime-
CTBaM NeEHTaX/J0pdeHONATA HATPHA ClAeLyeT
OTHECTH XOPOIIY'0 PacTBOPHMOCTb €r0 B BOIE,
HearpecCHBHOCTb K MeTaJjllaM, a TaKxe CTa-
6UJIbHOCTL PacTBOPA, NOCKOJBLKY OH, BO3JLi-
CTBYSL Ha MHKPOOPTraHH3MHI, He pearupyer
¢ OOJLUIMHCTBOM OpPraHHYeCKHX H HeOprauu-
YeCKHX BEUIECTB, COJepHKallHXCA B BOLE.

Mennulii  Kynopoc TaKXke  OTHOCHTCH
K YHCAYy PeareHToB, 06JaAaIOIHX TOKCHYECKH-
Mu CBOACTBAMH TIO OTHOIIEHHIO K MHKpOOpra-
uuamaM. Ero 103MpoBKa B UHPKYJISUHOHHOR
BOoje JAOJMXKHA cocTaBadATs OKojdo C,1—
0,3 mr/kr. OQHaKO HMeIOTC yKasaHH Ha To,
YTO MEeAHHA Kynopoc fIBJASIETCSl CHJIbLHBIM
SA0M IJf puib, OGHTAIONMHX B peKax M CTaH-
HHOHHHX BOAOEMaXx, BC/eICTBHe 4ero Heo6xo-
OUMO TIJATENBHO CJHEAHTh 3a KOHIEHTpalHned
MeIHOre Kymopoca B cGpachHiBAEMBIX BOAAEX.

Ato moJoXKeHHe ABAAETCHA OOWAM IS
BCeX CHOCOGOB XHMHueckofl 06pPabOTKH OX-
Jax1alonleil BOABI, NMOCKOJbKY HEOCTODOXHOE
HCIOMb30BAHHE TOKCHYHBIX PEareHToB MOXKer
CJAYXKHTb TpPHYHHON MaccoBOR ruGenr pHGbi,
oco6eHHo B cHcTeMax ¢ 0GOPOTHHIM BOXOCHAD-
JKEHHEM (TIPyJbl-0XJaJHTeNH).

Yro KacaeTcsl UMPKYJIAUHOHHHIX CHCTEM
¢ rpaaupusiMH H GPHI3raJbHEIMH GaccelHaMH,
TO 3[€Ch KOHUEHTPalHs XHMHUECKHX BElIecTB,
NpHMeHsieMHX A7 60pbOhl ¢ MHKPOOPraHu3-
MaMH, MOXKeT ObiTb CYUIECTBEHHO NOBbHIIIEHA,
ec/H 3TO, eCTECTBEHHO, ONpaBALIBAETCH KO-
HOMHUECKH.

Oco6bM NpPEeHMYLIeCTBOM XHMHUYE-
CKOIl OYHCTKH TPYyOOK OT GHOJOrHYe-
CKHX OTJOXKEHHH SBJASETCA TO, 4YTO
3TOT MeToj He TpelyeT OrpaHHYeHHs
Harpy3kd arperata M MOXKET IIPOH3-
BOAMTbCS Ha XOAy TypOHHBIL. DTHM
Ke cBOAcTBOM ofjafiaeT H IUIHPOKO
NpUMeHAOKACA B TOCHAELHee BpeMs
y Hac u 3a pybexoMm cnoco6 MexaHH-
4eCKOH HeNnpephuIBHOH OYHCTKH TPYBOK
pesHHOBLIMH lapukamu. Hpues aroro
MeTola 3aKJIYaeTcs B TOM, YTOGH
o6GecreunTh HENpPEpEBHYI0 LHPKYJA-
LUHIO uepe3 TPYOHYIO CHCTEMY Olpefe-
JIEHHOTO KOJHYeCcTBa pPE3HHOBHIX IUa-
PHKOB, KOTOpbIE, Kacasich BHYTPEHHMX
CTEHOK KOHJEHCATOPHBIX TPYOOK, CYH-
11aJid 6bl TIPUCTABIIYIO K NOBEPXHOCTH
causbp [37, 38].

IMpuHuunuagbHast cXeMa TaKoH
YCTaHOBKH npeacTaBJeHa Ha
puc. 6-28. PesuHoBBE WIapHKH, Tep-
BOHAuaJbHO 3arpyxkaempie uyepe3 3a-
Tpy30uHyl0 Kamepy 4, CTPpYHHBIM Ha-
cocoM S BBOAATCA B HaNOPHYIO JIH-
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Puc. 6-28. Tlpuunumuanbuas cxeMa yCTaHOBKH HENPEPLIBHOA OYHCTKH KOHAEHCATODA TypPGHHEY -

PE3HHOBBIMH IIIApDHKaMU,

HHIO KOHAEHCaTtopa J. YBJeKaeMble
ITIOTOKOM UHPKYJASIHUOHHON BOABI, II:i-
PHKH NpPOXOAAT HO TPyGKaM KOHZEH-
caTopa, OYHIlasg HX OT OTJOXKEHUH,
M TOnajaioT B CJIHBHBIE TPYGOMpPOBO-
Abl KOHAeHcatopa /. B caMBHBIX Tpy-
GOIpPOBOAAX  YCTAHABJIMBAIOTCH KO-
HYCHBIE CETKH 2, yJaBJHMBAIOILHE IlIa-
PHKH M HanpasJsdOlMe HX BO BCa-
CHIBAIOUIYI0 Maructpajb CTPYHHOro
Hacoca. [locme miurenbHolt skcmmya-
Talliy H3HOWIeHHblE IIAPDHKH IO CIIe-
uuanpHOMy Tpy6omnpoeondy c6pachiBa-
I0TCA B UHMPKYJIALHOHHBLIH KaHaJl.
Hast paGoThl yCTaHOBKHM MpHMEHS-
IOTCSl WIapHKH ¢ AHaMeTpoM Ha | —
2 MM MmeHblue, yeMm BHYTPEHHHH aHa-
MeTp TpyOOK, H yAeAbHBIM BeCcOM
B npenenax 0,9—1,2 r/cm3. B notoxe
UUPKYJASAIIHOHHOR BOMBLI OHHM HAaXOMSIT-
Cfl NMPAKTHYECKH BO B3BEHIEHHOM CO-
CTOSTHHH, YTO O0ECIeuHnBaeT AOBOJLHO
PaBHOMEPHOE uX DpaclpefieleHHe [0
Tpy6aM. Ko/lnuecTBO WAapHKOB H0OMK-
HO COCTaBJsITb NpHMepHO 10—209
YHCJAa ouyHmiaeMbX TpyGox. Tlpu Ta-
KOH 3arpyske Kaxjas TpyGKa KO-
neHcatopa Oyzaer oGpaGaTeiBaTbest |
pas B 1—2 mun. dasa mabmoncHus 3a
UUDPKYJISAUHeR INapHKOB HMEeTCs cle-
HHAJIbHBIT HIJIIOMHHATOD B 3arpysou-
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HOH KaMmepe. Pa6oTy ycTaHOBKH MOK-
HO  CYHTAaThb  yJAOBJIETBOPHTENbHOH,
€CJIH Yepe3 HANIOMHHATOpP Habuaiona-
€TCSl UHPKYJIALHS He MeHee YeThipex-
IATH MapuKoB B ceKyHny. Lllapukm,
us3HocuBIIMecs: HAa 4—5 MM uHa gma-
METp. 3aMeHSIOTCS HOBBIMH.

Has obecrieuenns sdpextusuoit
PaGOTEl YCTaHOBKH KOHAEHCATOPHbIE”
TPYOKH npeiBapHTENbHO  JOMKHEL
OBITb TIIATEJBHO OWYHILEHB OT BCeX
BHIOB 3arps3HEHHI, NOCKOJbKY HOAa-
4a IapHKOB B CHJBHO 3arps3HEHHBIH
KOHAEHCATOD MOXET BEI3BATh 3aKy-
NOPKY TPYyOOK MWIapuKaMuH. 2STo xKe
fIBJICHHE MOXKET BO3HHKHYTb IIPH 3a-
METHBIX  OTKJOHEHHX B CTOPOHY
YMEHBUICHHS BHYTPEHHHX [JHAMETPOB
KOHJI€HCATOPHLIX TPY6, B TOM 4HCIe
H 332 CYET MECTHOTO CMSITHS CTECHKH
TpyGku. Ilostomy mnpm nycke yera-
HOBKH B XOI DEKOMEHIyeTcsi Bce
TPYOKH TIPOBEPHTH KaauGPOM, HMero-
oiAM  guaMerp Ha 0,5 MM MeHbplre
BHYTPEHHETOo  JHaMeTpa TPY6OX.
Tpy6ku, uepes kortopbie Kaaubp He
TIPDOXOJUT, HOJIKHBl GHITH 3aMEHEHHI.
Kann6poBry neo6xomumo IIPOU3BO-
AWTb TOCJTE YHCTKH KOHIEHCAaTopa.

Xopowo oOTJakKeHHHe YCTaHOBKA
MOryT paGoTaTb MHOTO MecsUeB Ge3



BCAKOTO BMeIATeJIbcTBa 06CHYXHBaA-
fOIEro TepcoHaja. YCTaHOBKH MOTYT
paboTaTb HeNpPepbBHO WM  BKJIO-
yaTbcs nepuopudecku. Ilpu HeGOJb-
quOH MHTEHCHBHOCTH 00pas3oBaHHsA OT-
JIOKEHMH OYHMCTKAa MOXeT IIpOH3BO-
IUTbCS B TeueHUue 4—8 4 B CYTKH.

Hanas nosbliieHus1 3G (EKTHBHOCTH
.QUHCTKH B 3apy0eXxHOH NpaKTHKe
TIPHMEHSIOTCS IIapHKH C abpas3HBHbI-
MH BKJIOUEHHSIMH W IIApHKH H3 TY6-
gyaroit pesunnl. llocmenune HMeOT
Iuamerp Ha 1—2 MM OoJbile, ueM
BHyTpeHHHiI nmuaMerp Tpy6ok. Ilpu
BXOfe B TPYOKY IIApHK CXKHUMaercs H
NpOXOOUT TPYOKY, Kacascb CTEHOK
‘gceM cBouM nepumerpoM. QOuHncrka
KOHAEHCAaTOpa TPH STOM €TAHOBHTCA
Boaee 3¢deKTHBHOH, HO 3aTO yBeJd-
yyBaercs OMACHOCTb  3aCTPEBaHHA
IIapUKOB B TPYOKaXx.

N3 gpyrux cnoco6oB OYMCTKH KOHJEHCA-
TOpa Ha XOAY TYpOUHB!, TIDHMEHAIOIHXCS 34
py6exoM, cnefLyer OTMETHTb THIPaBIHYeCKHH
€noco6, 3aKJIOuaWHiCcs B TOM, 4TO TPYOKH
fl0OYepeNHO TPOMBIBAIOTCH CRJAbHOR CTpyeH
BOAH, BHTeKaomed u3 comaa. Comwio ¢ ro-
MOMIBIO  NIPOCTOrO TpPOrpaMMHpYIOIIero  ycT-
“poHCTBA 4BTOMATHUYECKH TNepeMelniaercs BHYT-
‘pH BOZLSHOM KaMepbl KOHAeHCaTOpa, oOecredt-
Bas KaueCTBEHHYI TPOMBIBKY BCeX TPyOOK.
‘OnHako 3ToT ‘CLIIOCOG AOCTAaTOYHO CJOXKEH H
‘MOXeT NDPHMEHATHCA TOJBKO B OAHOXOIOBBIX
# ABYXXOAOBBIX KOHJeHCaTOopax. B nocaeaHeM
clyuae YCTaHOBKA pacmiojlaraercs B TOBOPOT-
HOH KaMepe.

B cayuasax, KOria HHM XJIOpHpOBa-
HHUEe oxJaxjaioleidl BOXbI, HH WIapH-
. KOBaf ©YHMCTKAa TPYOOK IO KaKHM-Jd-
60 npuuMHaM He MOryT ObiThb NpHMe-
HeHbl, B KauyecTBe BpEeMEHHOH Mephl
MOKeT OBbITb HCIOJNb30BaHA OYHCTKA
TPy6OK OT OpraHHYecKHX OOpacTaHui
C TIOMONIbIO TEPMHYECKOH  CYWIKH.
TepMuueckass cymika OCHOBaHa Ha
TOM, YTO TOJaBJsioniee OGOJNbIIHHCTBO
‘MHKPOOPTaHH3MOB,  OCENaIoUIHX Ha
1pybKax KOHJeHcaTopa, IpH TeMIle-
patypax 40—60°C noruGaer H B BO3-
JIyWHOM cpelle Bhichbixaer. Takoi TeM-
nepaTypsl Jerko J00OHMTbCsl, HCKYCLT-
BEHHO YXYIIIHB BaKyyM B KOHJEHCA-
TOpPEe Ha HeNpPOAOKHTENIbHOE BpEMs.
Dra onepauud JErko BHIIOJHHMA H
He NpefcTaBaseT HUKAKOH OMacCHOCTH
nns  rtypboarperata. OnaHako B Ha-

cTosiliee BpeMs TpeAlouTeHHe OTAa-
ercsl «cyxoit» TepMuyeckoi o6pador-
Ke. drtoT crnocob 3aKayaercs B TOM,
4yTO ONHA M3 [OJOBHH KOHJEHcaTopa
ONOpPaKHUBAETCS] OT HHPKYJIsLHOHHOH
sonasl. Temmepatypa orpaboTraBLIero
napa HEecKOJbKO TOBbillaeTcs M TOA-
JepXKuBaeTcs B JONYCTUMBIX Mpeie-
JaX NyTeM CHHXeHusl HarpyskH Ha
typ6oarperarte. 3a cyer Temsia OTpa-
6oTaBliero napa OTJOXKEHHs TOJChLI-
Xal0T, PacTPecKUBAIOTC H OTC/IaHBa-
I0Tcsi OT NoBepxHocTH Tpy6ox. OTBOX
BJIarH MPOHCXOAHT €CTECTBEHHBIM TY-
TeM yepe3 OTKpPbITbie JIOKH BOISIHBIX
KaMep WJAH TIPHHYAHTENbHO, TyTCM
NPONYBKH BO3AyXa uepe3 TPYyOHYlO
cucreMy. Cyxue OTCJIOMBILINECH OTJIO-
’KeHUst OOBIYHO YHAIAI0TCS  BOLOH
TpH ObLICTPOM 3aNOJHEHHH CHCTEMBI H3
HANOPHOTO UHPKYJAANHOHHOIO BOJO-
BOAA.

CKopocTb CYIIKH MOXKeT ObITb Cy-
ILIECTBEHHO YBeJHYeHa TPH ITPOAYBKe
Tpy6OK ropsiyvM BO3AYXOM C TeMIle-
parypoit nopsinka 60-—70°C. Tlogo-
rpeB BO3[yXa, NOCTYNAIOUETO0 B KOH-

JeHcaTop, MOXKeT OCYUIeCTBJSTBCH
B ajaektpoxkajsopudepe. Llupryasuus
BO3JyXa [HOCTHFaeTcsi  OTKpbITHEM

BEePXHEro WJH HHXKHEro JioKa KOH-
neHcatopa (B 3aBHCHMOCTH OT TOTO,
no KakomMy u3 TpyOOIIpPOBOLOB-—
CAMBHOMY WJH HAMNOpHOMY — NPOHU3-
BOIUTCA nomaua Bo3pyxa). Omna u3
BO3MOXHLIX CX€M Tofayd ropsiuero
BO3lyXa B KOHAEHCATOp IMpencrasJe-
Ha Ha puc. 6-29. Crnenyer o6paTuTh
BHHMAaHHE Ha TO, UTO BO BPEMS CYLIKH
Typ6uHa paboTaer Ha YXYyALIEHHOM
BaKyyMe ¢ NoTepell 3KOHOMHYHOCTH H
orpanMueHHeM MoUIHOCTH. B ornenn-
HBIX cJAyyasix B pesy/abTare IIOfBJe-
Hus [O00ABOUHBIX TepMHUECKHX Ha-
npsizKeHuii B TpyOKax Moryt o6paso-
BaThC TPELIHHBI, HADPYIIHTbCSA MJOT-
HOCTb BaJbLIOBOYHBIX  COEJNHHEHHH.
ITosToMy, KakK Ha 2TO YKasblBaJloCh
BHILIE, TEPMHYECKas CylKa JAOJXKHA
paccMaTpUBaTbC LaK BPEMeEHHast 1l
Kpailussi Mepa. ’

Ha ocraHoBJeHHON MamunHe TPy6-
KM KOHJeHcatopa OT OHOJOTHUECKHX
3arpA3HeHHil MOTYT OUMIATbCs BPYyY-
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Puc. 6-29. Cxema cymxu Tpy6OK KOHZeHca-
TOpa MNOHOTPETHIM BO3AYXOM. .

I — AI0K; 2 — BOJYXONYBKE C SEEKTDHUSCKHM HOAC-
rpepareneM; 3 - KOHAEHCATOP.

HYI0O MATKHMH epllaMH HJIH [yTeM
IPOMBIBKH TPYOOK u3 GpaHicnoiita
BOMOH ¢ neckoM muau 3ogo0#i. Cyinecr-
ByeT, KpOMe& TOro, cnocob OYHCTKH
W}K}fi CHCTEMB! NIPOAYBKOH TPYyGOK
03JyXOM C IIECKOM H BOJIOH.

8) Couaesbie 3arps3HeHHsl KOHIEHCATO-
poB

Ilon coneBbiM 3arpsi3HeHHeM KOH-
JEHCATOPOB NOHHUMAIOTCH OTJOKEHHS
Ha BHYTpEHHeH NOBEPXHOCTH KOHAEH-
CaTOPHBIX TPYOOK HAKHIOH, CO3AAI0-
e 60JblIOE TEPMHYECKOE CONpo-
THBJIEHHE Tenjonepeaaye. Bruimage-
HHe HAKHNH NPOHCXOXHT NPH OXJax-
JeHUH KOHAEHCATOPOB MHHEpaJH30-
BaHHOH  BOXOH, coJepxaiuedl -CcOJH
BpeMeHHOR KecTKocTH. YacTh 3Tux
coJefl, HaXOAALIUXCA B BOAE B pact-
BODEHHOM COCTOSIHHH, B ONpejleneH-
HBIX YCJOBHAX pacnajaercs ¢ ofpa-
30BaHHEM HaKHIIH Ha CTeHKax TpyGoK
# BOAMHLIX KaMep KOHAEHCAaTOPOB
[16]. Takue ycnosus o6GbiYHO Co3na-
I0TCS B OOOPOTHBIX CHCTEMax BOJO-
cHaOXeHHsl, Ille 3a CuYeT HCHapeHHs
H yHOCA BOJBI, a4 Tak¥kKe NOANHTKH CH-
CTeMBl BOAOH, coxepxallefd coJH, co-
JecCOAepKaHne NUPKYAANUOHHON BO-
OBl pacTeT, H IpPH JOCTHXKEHHH Ipe-
JeJbHOTO  3HAYEHUST  KapOOHATHOMN
JKeCTKOCTH HayuHaercs pacnan Gukap-
6onaToB ¢ OT/IOXKeHHeM coJell. Pacr-
BOPHUMOCTb B BOAe OHKapGOHATOB 3a-
BHCHT OT TeMIepaTyphl BOEH H HaJH-
‘4ysi B Hell ONpeNe/IeHHOr0 KOJH4ECTBa
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Kapbonameuan swecmnocms, Mr-aw8 fur

Puc. 6-30. 3asucuMocTh MeXAy KapGoHATHON
JKECTKOCTBI0O BOAB H cojepXKaHHueM B Helf
cBOGOAHON YTJIEKHC/AOTH.

CBOGOAHOH YTAEKHCAOTH (puc. 6-30).
Ilpn noBbilleHWH TeMnepaTyps HJIH
yMeHbINeHHU collepKaHud B Bofe COy
[IPOHCXONHUT pacnax OuKapOOHATOB C
BbITafIeHHEM coJtell KalbllHg H MAarus
B BHJIE OCahxa:

Ca(HCOy);==CaCOs} +HyO+COxt;
Mg(HCOa)zzMgC03¢ +Hz0 +COs%.

B cxemax 3aMKHyTOro BojJOCHA0-
KeHHsl co3naTca 0cobo Oaaronpusr-
Hpl€ YCJAOBHA /IS BEINAJEHHS HAKHIH,
NOCKOJIBKY 3TOMY CHOCOGCTBYET TeM-
NepaTypHbii pPEXHM TaKHX CHCTEM.
[ToBnimenue TemmepaTypsl BOAH lie
TOJbKO YMEHBIIdeT BO3MOXKHYIO KOH-
HEHTPaLHIO COJe BPEMEHHOR XeCTKo-
CTH, HO H CHHXAeT pPaCTBOPHMOCTb B
BOLe Yriexkucjaorsl (puc. 6-31), uro
B CBOIO ouepeAb cnocoberByer obpaso-
BAHHIO HAKHIIH,

Bona, npoxoasmass B cHcTeMax
0GOpPOTHOrO BOROCHAGKEHHS  4Yepes
rpajHpHH M Ophi3rajabHble Gaccedr-
HBbl, pa3GHBaeTCs B HHX C LIEJAbIO YBe-
JINYEHHH TIOBEPXHOCTH CONPHUKOCHOBE-
HHA ¢ BO3AyXoM Ha O6osbuioe YHCIO
MEJKHX CTPYH M Kamejdb. 3T0 Takke
crnoco6CcTBYET nortepe conepKauieic
B BoIe CBOGORHOH YIJIEKHCAOTH. B
pesyabraTe B OGOPOTHBIX CHCTEMAX BO-
HoCHaGXKeHHusa CONH HAYMHAIOT BbiNa-
aTb yXKe NPH CPaBHATENLHO HEBHICO-
KOH KapGOHaTHON XKECTKOCTH BOMB 10-
psiika 2—4,5 Mr-3kB/Kr, IpHYeM Hapi-
Iy ¢ KOHAEHCATOPHHIMH TPYOKaMH 3a-
HOCY TOABepramTca comaa  Gpe3-
rajbHbeiX 6acCefiHOB, PEIeTKH M XKe-
n106a rpafHpeH u T. I.
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Puc. 6-31. PacTBOpHMOCTh YIVIEKHCJIOTH B BO-
e B 3aBHCHMOCTH OT TEMIEPATYypPH.

Heo6xonuMo  noguepKHyTb, 4TO
IpH 3THX YCJIOBHSIX TPOHCXOXHT pac-
najg Juib TOH yacTH OHKapGOHATOB,
KOTOpas IpeBHIIIAET MpeAebHYI0 KOH-
HeHTPAIHIO 3THX COedHHEHHM, onpele-
JIIeMBX COBOKYIHOCTbIO Bcex ¢hakro-
POB, BJHSIOLIHX Ha ee BeJHuHHy. Pac-
nax 6HKapO60OHATOB YMEHbINAET KOH-
LEHTpAIHIO cosiell BpeMEHHOH KeCTKO-
CTH H HAacCHIIAeT PacTBOp YIJVIEKHCJO-
TOH, 9TO NPHBOJAHUT K 06pa30BaHHIO HO-
BOrO PaBHOBECHOT'O COCTOSIHHf. IDTO
pPaBHOBECHOE COCTOfIHHE IIPH yBeJjHue-
HHH TeMIepaTypsl BOAK!, MOBHIICHHH
coJiecofepXaHud HIH noTepe CBOOOA-
HOH YIJIEKHCJOTH MOXKET BHOBb Hapy-
IUTBCSA, 4TO IPHBEXET K BHINAJEHHIO
IOIOJHUTENILHOTO KoJiHuecTBa Kap6o-
HaTOB B BHJe TBEpAOTO ocajixa.

YYHTHIBas, YTO HaKHIb Ype3BbIYali-
HO TJIOTHO COENHMHSIETCH C METaJlJIOM
Tpy60K H OUHCTKAa 3aHECEHHOro Ha-
KHIIBIO KOHJEeHCATOpa BeCbMa 3aTpyil-
HHUTeNbHA, HeobGxonuMo ocoboe BHHMa-
HHE VZeJsTb NPOGHIAKTHKE COJEBHIX
3arps3HeHHH.

OnuuM H3 crocoGoB NoANepXKaHus
6e3HaKHIHOTO pexumMa paboTH cucTe-
MBI 0GOPOTHOTO BOLOCHAOXKEHHSA ABJA-
eTcs NOHHXKEHHe KOHHEHTpalHH coJed
B CHCTeMe NyTeM NPOAYBKH GacceflHa.
BesinuuHa NpOAYBKH 3aBHCHT OT BEJIH-
YHHH TNOTEPb Ha HCIapeHHe H C Ka-
NeJbHBIM YHOCOM, a TaKXe OT XeCTKO-

CTH N06aBOYHON BOAEI M INpefeJbHOM
KapOOHATHOMN KeCTKOCTH HPH HaHHBIX
ycaoBusx. ONBIT 3KCIyaTauuH NMOKa-
3bIB4€T, 4YTO NpPH CPAaBHHTENBHO He-
GOoJIbIIONH BPEMEHHOH 2KEeCTKOCTH TNOJI-
THTOYHOH BOARI M MPH AOCTATOYHO
60s1b1I0# TPOAYBKE BIOJHE BO3MOXKHO
HOCTHXKEHHE Oe3HAaKHIIHOTO pexXuMa
pa6oThl cucreMbl {16]). BecbMa BaXHbBIM
(akTOpoM, onpeRensoUHM 3P PEKTUB-
HOCTb INPOAYBKH, C TOYKH 3DEHMHSE
yMeHbLIEHHS HaKHNeo6Pa3oBaHHS fB-
JAseTcss Hajugue B OOABOYHOH BoIe
cBoGoxHO# yraekucaoTsl. [Toanoe npe-
NOTBpallleHHe BHINANEHHA HAKHIU 3a
CueTr MPOLYBKH MOXKeT OHITb HOCTHIHY-
TO JHIIb B TOM <CJy4yae, eclH B [JO-
6aBOYHON BOAEe CONEPIKHTCA NOCTATOU-
HO G6OJibILOE KOJHYECTBO CBOGOAHNH
YIJEKHCJIOThE CBepX TOro, KOTOpOe «o-
OTBETCTBYET BPEMEHHOH IKECTKOCTH
I06aBOYHOH BOXLL.

B Tex cayuasx, KOrjla BpeMeHHas
JKeCTKOCTb N06aBOYHOMN BOAB GOJbIIe,
yeM NpeflesbHas XKeCTKOCTb OCHOBHOH
UUPKYJSILHOHHON BOAEI B YCJIOBHAX
GacceitHa, TPOLYBKa MOXKET [PHBECTH
JHUIE K YCHJEHHIO HakuneoGpasosa-
HHSI M TIOTOMY NPHMEHATbCA HE MOJIK-
Ha. B momo6HBIX ciyyasx, Hao60poOT,
HeOGXOAUMO 1O BO3MOXHOCTH COKpa-
aTh TTOTEPH Ha YHOC H YTEYKH.

TIpuMeHeHHe paIlHOHAJLHOTO pe-
JXHMa TIPOLYBOK B pAde clyyaeB Mo-
JeT coyeTaTbCl ¢ XHAMHuUeckoi obpa-
GOTKOI BOAH B 3aMKHYTOH CHCTEME.

Ha psine cranumii Majoff MOL[HO-
CTH, HMEIOIIHX OOGOPOTHYIO CHCTEMY
BONOCHAGXKEHHUS, HAXOAHT NPHMEHEHAE
06paGoTKa  LHPKYJALHOHHOA BOXB
IBIMOBBIMH ra3aMHM ¢ IeJbio oforauie-
HHSI BOAB! YIJIEKHCJAOTCH. B 3TOM Cay-
yae pacTBOpPUMOCTb OGHKapGOHATOB:
B IMUPKYJASIHOHHOA BOJE YBEJHYHBA-
eTcsl, ¥ BHNaJeHHs HAKUIH Ha TPy6ax
KOHIEHCATOpA He NPOHUCXOJHUT, HECMOT-
ps Ha 3HAYHTENbHYI KapGOHaTHY:O
JKECTKOCTb OXJaxjaalomei Boas., JTOT
METON HasbiBaeTcsl peKapOoHH3alHeH
HHPKYJASIHOHHOR BOADLI.

IMockonbky npuMeHeHHne YHCTOM yr--
JIEKHCJOTH B 0aJjJIOHAX OKa3bIBAaeTCs:
3KOHOMHYECKH Helenecoo6pasHbiM,.
1718 O6OraleHnusl BOABI YIVIEKHCAOTOM
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HMCNONb3YIOT OBIMOBBIE T'a3bl 3HEPreTHU-
TEeCKHX KOTJIOB, COAepXKaliHe 3HauH-
TeJbHOe KOJHYeCTBO CBOGOIHOMN yrie-
KHCJIOTH. Ecau NpH 3TOM JALIMOBLIE
raasl CONEPKAT B CBOEM COCTaBe Cepy,
TO IpH 00paGoOTKe BOALI TAKHMH ra-
3aMu Gyner IPOHCXOLHTb HeATpaau3a-
4us OMKapOOHATOB CEPHUCTHIM Ta3oM
o cxeme

2Ca (HCOj3)s+2S0s+ 0y =
—2CaS0,+2H;0 +4CO,.

Jast 06paGoTKH UHPKYJISUHOHHON
‘BOJbl JOCTATOYHO HCHOJIB30OBATH JHILIb
HebOMbINYI0O YacTb JHIMOBHIX Ta30B.
ITpn aTomM Heo6x0nUMO OGECHEYHTD Ka-
GeCTBEHHYI0 OYHCTKY ra3soB OT JIeTy-
‘qefl 30Jb1 U XOPOHIMH KOHTAKT rasos
- obpabarmBaeMoit Bomoi. Ilpo6aema
"OUNCTKH T'a30B pelliaeTcst NOCTAHOBKOH
razoouyucrureden. Uro kacaercs obpa-
“60TKH BOJBl JHIMOBBIMH TFas3aMH, TO
JLIA 9TOM Lesid pa3paGoTaH psilt cXeM,
UCHOJL3YIOIMHUX paa3iuyHble Ccnocolu
‘BBEJleHNA I'a30oB B OXJa)XXAaloliyio BO-

Ay

OnHa u3 cxeM nOpefycMaTpHBaeT mas
-ofecneueHHss KOHTaKTa BOJB ¢ ALIMOBLIMH ra-
-3aMH HCI0Jib30BaHHe CKpyOfGepa, B KOTOpHI
*CTIEUHATbHBIM HACcOCOM MOJA€TCS 4acTh HHP-
KyasunonHo#t soan. Hegocratxom storo me-
"TOAa ABJASETCH CPAaBHUTENLHO O6OJABUION pac-
.XOJ 3JIEKTPHUECKOH SHEPTHH IPH NOZayYe BOIbI
‘B Ckpy6Gep, ocobenHo NPH 3HAYHTEALHON Kap-
«GoHaTHON XKecTKoCcTH BoAul. Kpome Toro, obo-
TalleHHe BOAB  YIVIEKHCJIOTOR B CcKXpyGGepe
MOXET NPOM3BOAHTBCA B OIDAHHYEHHBIX Tpe-
nenax, onpeieaseMsiX A0JNeld WHPKYJISIIHOHHOA
BOJAbI, TPOKauuBaeMoll uepe3 YCTaHOBKY.

bojiee BBIFOAHBIMH B 3TOM  OTHOIUIEHHH
‘CUHTAIOTCS CXEMBbI, KOTAa rasel NOJX H36HTOY-
HBIM JlaBJCHHEM NOLAIOTCSI B IPUTOUHBIN Xa-
HaJ HaAH NPHEMHBIH KOJOZEN HHDKYJAHLHOH-
HBIX HacocoB H 6apOOTHDPYIOT Yepe3 CJo#l BO-
Iul, B sTom ciyyae mpakTHYECKH Bech 0GbeM
8okl 06pafaTHBAeTC Ta3dMH, YTO MO3BO-
AfeT 0OecneyHTb COLepXKaHHe CBOGORHON
YLJAEKHCIOTH B OXJAaXJjawuefi BoAe B JOGHX
KOJIHYECTBAX, ONpelesseMblXx KapOOHATHOH
JKeCTKOCTBIO BOIHL.

Iopaua raza B GapGoTaxHoe YCTPORACTBEO
B CXEMaX OCYHIECTBJSIETCS BEHTHJASITOPOM MHJIH
BOXOCTPYHHEIM 3:KeKropoM. Ilpn mcmosb3oBa-
HHH BOAOCTPYHHOTO 4XKeKTopa addekTHBHOCTDL
oforailieHus: UHPKY/ISANHOHHON BOAH YIVIEKHC-
JAOTOR  3HAUMTeJbHO BHIUE, HYeM B CXxeMax
C BEHTHJSITOPOM, MOCKOJBKY B CaMOM 3XKeKTo-
pe palbouas BOJA HACHIIAETCH YIJIEKHCJAOTOR
TIOYTH [AC TNpejesa, OTBEUAIONIero YCJAOBHSM
PacTBOPHMOCTH TNPH  NAHHHIX YCJOBUAX.
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Puc. 6-32. Cxema pekapGOHM3aUHH LHPKYJIS-~
LMOHHOH BOAB YXOXAIMMH I'a3aMy KoTaa.

I — BBHIMOCOC; 2 — SOJNICOTAENHTENB; J — BEHTHARNTOP;
4~ 33eKTOp; 5— Hacoc; 6 -— rpamgupHA; 7— KOH-
AeHCATOpP; & -~ IHPKYNALHOHHBA Hacoc; ¥ — nogso-
RSWHR KaHAA.

OcraibHas Ke 4YacTh NOJCACHBABMBIX 5MeK-
TOpPOM razoB obpasyer ¢ paGouefi Boaoil Bo-
JOTa30BYI0 SMYJbCHIO, PaCTBODHMOCTH KOTO-
pofi B OCHOBHOH HHPKYJISUHOHHON BOMAe TaKxkKe
BeCOKa. BmecTe ¢ TeM, NOCKOALKY Xo03(pdu-
UMeHT HHMKEKUHH BOLOCTPYHHOTO anmapara
CPABHUTENIbHO HEBBICOK, Pacxof, 3JEKTPO3Hep-
TMH Ha HacoC AAA NOJAYH HYXKHOTO KOJAHUECT-
Ba pafouefl BOJAH K 3XKEKTOPY MOXET OKa.
3aThCA BechMa CYUIeCTBEHHLIM, OCOGeHHO IpH
60/1bIIOM CONPOTHBJEHHH Ta30NpPOBOAA OT Abi-
Mococa 0 3XKeKTopa.

IMosroMy HanGosiee palMOHAMLION CuHTAa-
eTcd CXemMa <€ J[OC/AeN0BaTENBHBIM COEIMHe-
HHEM BEHTHJ/IATOPA H BOASHOFO 3XEKTOpa, KaK
3TO noKasaHo Ha puc. 6-32. B 31oft cxeme
mpeofoJieHHe BCeX CONPOTHBJEHHH ra3oNpoBO-
JOB OT ObBIMOCOCA 10 3XKEKTOpa OCYHIEeCTBJS-
€TCA BEeHTHJSTOPOM, Y KOTOPOTO K. {l. 4. 3Ha-
YHTENbHO Bbillle, 4eM Yy BOJOCTpYyHHOro amma-
para. {Ipu pa6ore BenTHmATOpa, ofecneyusa-
IOIEr0  AaBieHHe  JALIMOBHIX Ta30B nepej
3XKEKTOpOM Heckosibko Buime 0,098 MIla
(1 xrejem?), 3aTpaTa MOWIHOCTH Ha NOJayy
pafoueli BOAB K 3XeKTOpPy OYyAeT CpAaBHH-
TeJbHO HeBOJbIIOH.

TIpu wmcnonb3oBanuM JBIMOBLIX Ta30B AN
peKkap6oHH3aLHH BOAb HeoOxoAuMo ofecreun-
BaTh TUWATEJNbHYIO OYHCTKY rasoB OT JeTyuef
sosbl. [losiBnieHHe B UHPKYJAIHOHHON BOJe
30JIBl MOMKeT TIPHBECTH K OCaXKIEHHIO ee
B Pa3iMuHBIX MeCTaX UHPKYJSNHOHHOH CHCTe-
Mbl, Fl€ CKOPOCTH BOABI HeBesinkH. Kpome
TOTO, OTJIOXKEHHST 30JIbI B pesepByapax OpHi3-
rajibubpx GaccefHOB W Tpaiuped, B BOAONDO-
BOAAMHX KaHalaX H MDHEMHBIX KOJOAHZX
LHPKYAAUHOHHEIX HaCOCOB MOIYT BBIBECTH H3
CTPOR LHPKYJISALHOHHYIO CHCTEMY H CO3[aTh
Ha CTaHIMM aBapHiHylo obcraHoBKY. Ilpn Ma-
JIBIX PacXORax BOAL! B KOHIEHCATOP, a Cjelo-
BaTe/MbHO, ¥ NPH MaJblX ee CKOPOCTHX, CYLIecT-
ByeT OMNacHOCTb 3arps3Henuss U Tpybok ca-
MOI0 KOHJAEHCATOopa.

Ouncrka ZIbIMOBBIX Ta30B, OTOGHPaeMBIX
nocje AnMococa ans o6paboTKH OxJaxaaio-



Iefi BOAH, MOXeT NPOU3BOLHTLCA CYXHM HIH
MOKPBIM CNOCOG0OM B HNEHTPOGEXKHHX IMKJIO-
Hax H Cckpy66epax.

Hpyrum cnoco6oM 60pb6HL ¢ OTJIO-
JKEHHeM B KOHJEHcaTope coJell fBJfd-
erca 06paboTKa OXJaXKAawlleld BOALI
thocharamu. STOT MeTOH OCHOBAH Ha
CIIOCOGHOCTH 3THX COEIHHEHHH IIpH
OueHb MaJIBIX UX KOHIEHTPaUHAX B BO-
Ie yAepKHUBaTh OT pacnajfa 6uxap6o-
HaTHl Jaxe NPH BeJIHYHHEe KapOoHaT-
HOH eCTKOCTH BOABI BHIIE Npelesb-
Hoil. On MoxeT OBITb TIPUMEHEH B CH-
cTeMax ¢ TpagupHIMH U GphHI3raibHH-
My GacceffHaMH.

B kauectBe peareHtoB AJas ¢oc-
(daTHON 06paGoTKU OXJaaxKaawllel BO-
Ibl [pHMeHAWTCA rexkcaMmeradocdar
Hatpus (NaPOs)e, cynepdocdar Kansb.
uus ‘Ca(HoPO,)e u Tpunatpuiidochar
NagPO;+ 12H,0. ITo nanubnM psna Ha-
YVUHO-HCCAEN0BaTeIbCKUX HHCTHTYTOB
U JabopaTopuél 30 (PEKTHBHOCTb BCECX
TPeX peareHTOB NPHUMEPHO OXHHAKOBA.
Has nonyuenus HeoGxonumoro addex-
Ta caeqyer ofecneyuTbh HaAJjexallylo
NO3UPOBKY INPUMEHSEMOro peareHrta
C TAKUM pacueTroM, 41066l KOHIEHTDPa-
uusi dochaToB B oxaaxjaromeil Boae
nonzepxkyupajgack B mnpemerax 1,0—
2,6 mr/kr B nepecuere Ha P20s. Ilo-
MHMO HCIOJb30BaHHUS TOTOBHIX peareH-
TOB, MOXHO NPUMeHuTh Nas ¢ocharu-
pOBaHHuA BOIBI NMPOLYBKY KOTEJIbHOTO
arperaTa, NOCKOJBKY IpH oGpaborxe
KOTJIOBOH BOAH ¢docaTamMu 3HAYH-
TeJMbHAs KOHIIEHTPALHsI 3THX BellecTB
COZEpIKHUTCSA B NPOLYBOYHOH BOJE.

B 3akJiioueHne OTMETHM, 4TO doc-
daTupoBaHne UMPKYJSHHUOHHOA BOIBI
B COOTBETCTBYIOIIMX  YCJHOBUAX He
TOJILKO TPEeXOTBpAalillaeT BHINaleHHe
HOBOH HaKHIIH, HO H CNOcOGCTBYET ITO-
CTEMeHHOMY pAa3MATYEHHIO H yraje-
HHUIO CTapol, paHee OTJIOXHBILEHCH
HaKHIIH.

OxuuM n3 cnoco6os 6GopbOLI ¢ Ha-
kuneoGpa3oBaHHeM B cHcreMax o060-
POTHOTO BOJOCHAGXKeHHs siBJsgeTcs 00-
paGoTtka BOAn Kucaoroi. Has sTon
[eJId Yallle BCEro TIPUMeHseTcss cepHas
KHCJIOTa Kak 6oJee felleBasg H MeHee
IedunuTHAS. BrosHe NPHTOLHA TaKXKe
¥ cosisHas KHUCJIOTa. DTOT METOH MO-

XKerT ObITb NNPpHMEHCH B CHCTEMaX C

TPagupHAMHE HMJH OpHI3raTe/bHBIM I
6accefiHaMH.

Ilpu o6paGoTke BOAHBI CEPHOH HIM
COJITHOR  KHCJOTOH 6uKap6OHaTH

Kaabuusi (WaH MarHus) HpeBpalnait-
C B XOpOLIIO pPAacTBOPHUMBIE B BOLE
cyJbdaThl HAH XJOPHABL, 6iaroxaps
yeMy KapG6oHaTHasi KECTKOCTb BOJH
COOTBETCTBEHHO yMeHblIaercs. DTH pe-
aKIIH¥, CONPOBOXKIAeMble BhlIEeHHEM
CBOGOMHON YIJIEKHUCJOTH, CIACLYIOUIHE:

Ca(HCO;3)2+H:SO,=CaSO;+
+2C03+2H:0;
Ca (HCO;)2+2HCl=CaCl;+
+2C02+2H:0.

Takum o6Gpas3oM, IOCKOJbKY INpH
o6paboTke KHCJIOTOH  IPOHUCXOHHT
yMeHblIeHHe KapGOHATHOH XeCTKOCTH
BOJBI, €€ MOTPeB6HOCTL B YIVIEKHCIOTE
ons  craGuiausanuu  OCTaBlIeHcAd B
pactBope yacTH 6HKapOOHATOB YMeHb-
maercsi. CBoGoHasl yraeKHcaoTa, Bh-
gensiioniasicsi npu o6paboTKe BObI
KHCJIOTOM, CNOCOGCTBYET VAEPKaHHUIG
B pacTBOpe OcTaBllefica yactu GHKap-
6cuartoB. Baaromaps sroMy npH IoA-
KHCJACHHM BOJHB OTHajzaer HeoOXOAU-
MOCTb B TOJIHOM YAajleHHH Gukapho-
HATOB M3 UUPKYJSIHMOHHOA BOIMI, K
IJs1 TpeROTBpalleHHss HaKHneoOpaso-
BaHHSl NOCTATOYHO OTPAHMUHUTLCS CHH-
JKeHHeM ee KapOOHATHOH KeCTKOCTH
HAacTO/MbKO, 4TOOBI OCTaBHIAsCS COOT-
BETCTBOBaJa HMEIOIUIEMYCA B BOJe KO-
JIHYECTBY CBOOOJHOH YTJIEKHCIOTHI.

Tlpu nomKWC/IeHHH OXJaxAawlieh
BOAbl PEKOMEHNYETCA MNOANEPXKHUBATH
B CUCTEMe OINpeHeNeHHBII H30BITOK
KapGoHATHOH KECTKOCTH B Ipefenax
1,56—2,0 Mr-axB/Kr aJas npexoTspalle-
HHSI arpeccHBHOr0 AeHCTBHS HA MeTal-
JIOKOHCTPYKUHH U OeToH o6paboTaH-
HOM KHMCJAOTOH BOABL. DTO TaKXKe Ipe-
JIOXPAaHUT CHUCTEMY OT KOPPO3HH NPH
cy4afiHbIX HETOYHOCTSIX B [O3UPOBXE
pearesra.

Ha puc. 6-33 npeacrasieHa OJHa
H3 BO3MOXKHBIX CX€M LJs1 NMOAKHCAEHHS
oxJaxjaalomel BOAH. IJKCIIyaTands
YCTAHOBOK /51 06paGoOTKU OXJIaxKAa-
IoLIeH BOJAB! KHCJOTAMH JOJIXKHA OCYy-
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Pue. 6-33. Cxema YCTaHOBKH ANA TOAKHCIGHHS OXJaxjalolledl BOAbI.
¢ — NHCTEPRA ¢ KHCJOTOR; 2 — npueMHBIt 6aX NS KHCAOTH; § - NepeKauMBalOUiui HACOC; 4— Gak ana Xpame-

®H XHONOTH; § — pacxoirbift Oak;
Jlonen, caMOTeHHOrO KaHaja;
TpyGa RIS CAMBE KHCJOTH H3 IHCTEPHLL
4y KHMCIOTHI B PacXOmHuft Gax; I,
moft xkianaH.

LECTBAATbCA ¢ COOJIOEHHEM BCeX He-
06X0IMMbIX NPaBHJ TEXHHKH Ge3onac-
#OCTN NpH paboTe ¢ KHUCIOTOM.

B nacrosinee BpeMs pa3pabGOTaHH H IPO-
XONAT SKCIVIyaTaUHOHHYIO NPOBepKy OGeape-
aTeHTHHe MeTORb O6paGOTKH UHPKYAAUHOH-
HO#l BOABLL C IeJbI0 MPeXOTBpAllleHHs HaKMie-
«06pasoBaHud Ha TPYOKax KOHAEHCATOPOB.
K HMM OTHOCATCS MarHHTHAasA H YJAbTPa3BYKoO-
Basa 06paboTKa BOAHL.

OtanunTenpHoff deptofi  Ge3peareHTHHX
MeTONOB SBJSETCA X MellleBH3HA H NpPOCTOTA
TIPAKTHYECKOTO HCMOJIb30BAHHA IO CPaBHEHHIO
¢ OGIEH3BECTHHIMH H LIHPOKO HOIOJb3YyeMbl-
MH XHMHYECKHMH METOJaMH BOLOMNOIATOTOBKH.
IIpuBrexkaloT MaJble TPYAO3aTpaTH MO 3KC-
nayaTauuu oGOpyRoBaHHA NJs O06paGoOTKH BO-
e, OfHAKO OTCYTCTBHE MOKa TIOJHOCTBIO TIPO-
BePEHHBIX TEXHHUECKHX pellieHHA CHepXKHBaeT
TIpaKTHYECKOE BHelpeHHe Ge3peareHTHOR o6pa-
-GOTKH BOAH B GOJBHIYIO SHEPreTHKY.

MaruuTHas 06paGoTKa BOAB Kak crocod
fIpeOTBPalleHHs] HaKHTEeOO6pPa30BaHHS OCHOBA-
Ha Ha HCTOJb30BAHHH OCTaTOUHBIX H3MEHeHHH,
BO3HHMKAIOUIHX B CTPYKTYpe BOJHHIX PacTBO-
POB B pe3yabTaTe BO3AEHCTBHA MarHHTHOrO
nons. IlpakrTnko#t OHJO YCTaHOBJEHO, UYTO
B pesyJbTaTe mepeceyeHHS BOAOH CHJAOBLIX
JIHHHA MarHHTHOTO TOJI DACTBOPEHHHE B HeEH
COJIM IKECTKOCTH BHIZENIAIOTCA HE Ha IOBEpX-
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10 — HUnPKyAARHOMHBIA Hacoc; /I — Kpan I CNYCKA KHCJIOTH H3 HAacoca;
13— nuHHA LA TNOZAYH KHCJAOTHI B GaxH; [4 — AHHHR Mis noda-
5 — ONMODOKHUTENbHEIE JNHHMHM; /6 — 6a90K ans sapAnxu cudonma; 17 — coyck-

6 — NMONJaBKOBHR N03aTOp; 7 — ePWOBHA CMecHTeNb; 8 — rpanupHd; 9 — KO-

12—

HOCTH HarpeBa, a B of0beMe BOAH B BHAE
PHIXJIOTO 1LaMa, JIETKO yHAaJasieMOro HOTOKOM
BOJE. MexaHH3M STOro SBJIEHHS elHle He BH-
SICHEH 10 KOHIa, XOTA B NPAaKTHKE BOJOMOA-
TOTOBKH 1J5 IHTAaHHS KOTJIOB MaJof MoliHo-
CTH STOT MeTod MpPHMEHsIeTCH - B LIHPOKHX
Macmrabax.

O pexTHBHOCTL MAarHHTHOA 06paboTKH
3aBHCHT CJaBHHM OGpPa3oM OT HalPSKEHHO-
CTH MAarCHHTHOIO m1oJfA, OOmefR IJIHHH NYTH
BOAH B 30HE BO3AENCTBHA MATHHTHOIO MOJH,
CKODOCTH TNepecedeHHst BOJON MAarHMTHHIX CH-
JIOBHIX JIHHUA, KaDGOHAaTHOA XECTKOCTH ¥ KOH-
LUeHTpaluH xene3a B Bode. Kpome Toro, axc-
fleDHMEHTAJIBHO YCTAHOBJEHO, YTO MarHUTHaf
o6paboTkH 3ddexkTHBHA He Jas Bcex BOZ. Ilo-
CKOJIbKY ~ KPHCTalJH3aluus cojeli BO3MOXHA
TOALKO M3 TepechllleHHBIX pPacTBOPOB, TO
BAUAHME MATHHTHOTO TOJS HAa KPHCTaJJIH3a-
LHUIO COJell KeCTKOCTH B TPHPOAHHIX BOJAX
MOXHO O0XHJaTh JHIIL B TOM CJydae, KOrja
Boja O6yAeT mNepechllieHa COJNSIMH, 0Opasys,
C HUMH HEpaBHOBECHYIO CHCTEMY.

Pacxox BOAW Ha KOHASHCATOPH MOUIHEIX
Typ6oarperatoB BecbMa BeJHK, H COBDEMEH-
HOe - 0OGOPYAOBaHHE B HACTOsllee BPeMA He
MPHCTIOCO6AEHO JJIA MarHUTHO! 06paboTKH
BONH B TaKHX Maciutafax. Peub Moxer HATH
06 06paGoTKe MOANHTOUHON BOAM M fOA-
TMHTKH 3aMKHYTHX CHCTeM OXxaaxzeuus. Ilo--
Io6Hhle OMBITH, NPOBOAHMEIE Ha psAle 37eK-



TPHYECKUX CTaHUHH, paGoTaloOMUX HAa CHIAbHO-
MHHEPaJU30BaHHOH BOJe, NAIOT OOHAaJEXH-
BaIOHIHE Pe3YJIBTAThl, XOTs LIHPOKOrO pPaclpo-
CTPaHEHHSl 3TOT MeTOX elle ‘He ITOJIYUHJ.

AnanoruyHoe NoJjoOXeHHe CKAaAHBaeTCs H
C YAbTPa3ByKoBoh o06paboTKO# BOAB. ITOT
MeTOJl 3aKJdI04aeTcsi B TOM, 4TO 8 BOASHON
KaMepe KOHAEHCATOpa YCTAaHABJHBAIOTCA Mar-
HHTOCTPUKLHOHHbIE TIPeo6Pa30oBaTes, TeHEpH-
pyiolilHe YJbTpasByKoBhle koaeGauus. Hecae-
LOBAHHS NOKa3aJd, YTO BOSHHKAIOUIHE B BOJE
SIBJIEHUA THNA KaBUTAHHOHHBIX, Pa3pYIUHTENb-
HbIM ©0DasoM [efiCTBYIOT Ha JXHUBHE MHBKpPO-
OPraHU3MbBl H BOJOPOC/H, a TaKXe B H3BecT-
HbIX YCJIOBHSiIX MOTYT [pelOTBpaulaTb HaKH-
neobpasoBanHe Ha TPYGKax TelJOOGMEHHHKOB.
OcHoBHast Ipo/ieMa NpHMEHEHHs YJLTPas3ByKa
JJsl  mpeloTBpallleHHs  Hakuieo6pa3oBaHHS
B KOHJEHCATOPaX 3akKJ/IOYaeTc B OTHICKAHHH
ONTHMAJILHOTO  PACHOJIOXKEHHS]  W3JydaTened
YJIbLTPa3Byka, HX KOJHUECTBa, aKyCTHUECKOH
MOWIHOCTH M pexuMa paboTH. [Ipombliuiien-
Hpi® HCOBITAHHS HEKOTOPHIX YCTAHOBOK NOKa
He J&JH TOJIOXMTeNbHBIX pe3yabTatos [40].

Caenyer, opHaxko, OTMETHTb, uTO, He-
CMOTPSI Ha TO, 4TO Ge3pearcHTHHe METOAH
TPeGYIOT oOnpejeNleHHHX 3aTpar 3JEKTPOIHep-
THH ¥ B HX DealH3allHH HMEIOTCS TPYAHOCTH,
ellle He MpPEOAOJeHHble 10 CHX MOp, HCCaeno-
BaHWs B 3TOR 00JacTH NPOAOJKAIOTCH, MO-
CKOJILKY STH MeTo/1bl 06pabOTKH BOAB HMEIOT
Ue/IBI  paj NPeHMyHUIeCTB N0  CPaBHEHHIO
¢ O6LIeNnpHHATHIMH.

OnmiT skcIvIyaTauuy CTaHUHi, pa-
00TaIOmHKX Ha MHHEPaNU30BaHHON BO-
Jle, TIOKAa3bLIBaeT, YTO H3HICKaHHe CIo-
€c060B 3 (heKTUBHON OUUCTKH KOHJEH-
CaToOpoOB sABJSETCS 3alauell mepBocTe-
[eHHON BaXKHOCTH.

B coBpeMeHHHBIX KPYTIHHIX YCTaHOB-
Kax eHHCTBEHHBIM CIOCOG0M OUHCTKH
KOHJleHCcaTopa CleJyeT CUMTATh XHMH-
yecKHil croco6. OH OCHOBaH Ha cnocod-
HOCTH KHCJOT DacTBOPATb KapGoHar-
HYI0 HaKHIb, OTJIATalOLLyIOCsl HAa BHYT-
peHHell TOBepPXHOCTH TPYOOK. OUHCTKa
HPOU3BOAUTCA TONBKO HA OCTAHOBJEH-
HOM MamHHe. B KauecTBe pacrBOpHTE-
Jasi o6uiyHO nmpumensercd 2—&5 %-HbIl
pacTBOp COJISIHON KHMCJIOTHL

Jnsi  yMeHbIlIeHUsT KOPPO3HH Me-
Tajdna TIPH HCIOJb30BAHHH COVISTHOH
KHCJIOTHl B PacTBOp ZOOABJASIOT 3aMej-
JHTeMH KOPPO3HH (HHTHOHUTOPSHI): ypo-
TponuH, popmanux, pypdypos, a Tak-
XKe samexaureau Mapox bBII-5, BII-6
# BI1-7 B xonuuecTBe 1—2 r Ha Kax-
AL ANTP pacTBOpaA.

‘OaHaKo NpUMEHeHHe BHINEYKa3aH-
HBIX MHTHOHTOPOB 3alHIIaeT OT KOp-

pPO3MH JIHIIb CTaJbHbIE NOBEPXHOCTH
KOHJIEHCATOpPa, BHI3KIBAS B TO XKe Bpe-
M KOpPpPO3MIO MarepuHada TpyOoOK.
HccnenoBanus, nposenenneie B Jaa6o-
paropun  JoHeuxoro OTHeNneHus
OPI'P3C, nokasammu, uYTO CKOPOCTh
KODPO3HH JaTYHHRIX TPYOGOK B HHIH-
6HpPOBAHHON KHCJIOTE 3HAYHTENLHO Bhi-
e, 4eM B pacTBOPe XHUMHUECKH UH-
CTOH COJIAHOA KuaoThl. Takoe siBjIeHHE
o0bsicHsieTc HaJHYHeM B pPacTBOpe
HHTUOUPOBAHHOH COJSHOM KHCJOTH
HOHOB TPEXBAJIEHTHOTO XeJje3a, SIBJS-
IoLHXca OKUCIuTeNleM Mexd. B nabo-
patopuu O6HJIO OnPoGOBaHO HeHCTBHE
THOCYJAb()aTa HATPHSA B KaueCcTBE BOC-
CTAHOBHTENA JJ ¥KeJe3a H YCTaHOB-
JIeHo, 4uTO 106aBKa B MOIOIIHA pac-
TBOP 3TOTO COEJHHEHHUS B JAECSITKH pa3
CHHXaeT CKOPOCTb KODPO3HH JATYHH.

BTopoit npo6aeMo#t, Bo3HuKaOMLIEH
NpH KHCJOTHOR NPOMEBIBKE, SBJSETCA
6oppba ¢ neHoo6pasoBaHHEM B TPYyO-
Kax. B pesynbrare peaxnuu coasHoh
KHCJIOTH ¢ Kap6oHaTaMH IPOHCXOIHUT
HMHTEHCHBHOE BHIJI€JIEHHE YIVIEKUCIOTH,
npHuBOJsiee K OOGHIbHOMY IeHOOGpa-
3oBanuo. O6pasywoiascs B MOIOILEM
pacTBOpe NeHa TPENsiITCTBYEeT KOHTAaK-
TY KHCJOTH C OTJIOXKEHHSMH B Bepx-
Hell yacTH Tpy6oK. D10 TpebyeT Mexa-
HHYECKOH HNOOYHCTKH TPYOOK, 4TO BPSA
JH MOXeT ObThb PEKOMEHI0BAHO, HIH
6onee nJHTENBHOrO HpeOBIBAHHA KHC-
JIOTH B TIPOMBIBOYHOM KOHTYpe, YTO
YBEJIHYHBAET OMNACHOCTb KOPPO3HH H
YIJHHAET CPOK NPOMEIBKH.

B mnociegHee BpeMs B KauecTse
NEeHOTACHTENS HCIONb3YeTCs ' CJOXKHOe
BeIleCTBO «BOAHBIA KOHJEHCaT», CO-

crosllee H3 HH3KOMOJIEKYJ/IAPDHBIX KHC-

JIOT: MYDaBbHHOH, YKCYCHOR © TD.
C IPHMEChIO aJbJeTHAOB H KETOHOB.
«BoaHBIl KOBIEHCAT» ABIASETCA OTXO-
IOM  NPOM3BOACTBA. CHHTETHYECKHX
JKHPHBIX KHCJOT, 9TO ONpefeNseT ero
HH3KYIO CTOHMOCTb U Helle(HIHTHOCTb.
Ha 6a3e 3toro coeluHeHHs INpeao-
JEeHO HOBOE BelecTBO IJs pacTBOpe-
HusA Kap6GoHATHOH HaKHIH, COCTOsLIee
{3 MHTHOHPOBaHHON COMAHON KHCIOTHI
(50—80%), THocyabdata HaTPHA
(5—12%) u <«BOJHOrO XOHAEHCATa»
(10—30%) [54, 64].
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[lpoMbiBKa KOHJEHCATOPOB 3TOH
KOMIIO3UuLiMell NPHBOAHT K TIOJTHOMY
pacTBOpPEeHHIO KapOOHATHBIX ONIOXKe-
HYH TpH MHHHMAaJbHBEIX IIOTEPAX Me-
TajJJa KOHAEHCATOPHBIX TPY6oK. OT-
MeueHo Takxe, 4To po0aBka B MOIO-
IIHH COCTaB «BOJHOTO KOHJEHCATa» He
TOJILKO CIOCOGCTBYET IeHOralleHHuIo,
HO W 3aMe[JIeT CKOPOCTb KOPPO3uHd
JIATYHHBIX TPYOOK.

CxeMma yCTAHOBKH JUIS XHMHYECKO#H
ouHCcTKH TPYGOK KOHJeHcatopa OT Ha-
KHIIA TIpeACTaB/eHa Ha pHuc. 6-34.

Morwmuit pacTBOp B npolecce npo-
MBIBKH UMPKYJHDYET IO 3aMKHYTOMY
KOHTYPY: NpPOMEXYTOUHHIH OaK — Ha-
coc 3 — mepBHL — BTOPOH XOJ KOH-
JeHcaTopa — IPOMEeXYTOUHbBH  6ak.
YcraHoBKa MOHTHpyeTcsi Ha of6med
paMme U OpH HeO6XOJHMOCTH TPAHCNOP-
THPYETCSl MOCTOBHIM KPaHOM K HYX-
HOMY KOHJEHCaTOpy, I'teé IIOAK/II09aeT-
cA CHCTEMOii TpyOONpOBOAOB K KOH-
JIEHCATOPY U BCIIOMOTraTeJIbHbIM JIMHHU-
saiM. COpoc TIPOMHIBOYHBIX PacTBOPOB
OCYIIECTBJAETCH B CHELHAJBHYIO €M-
KOCTb, B KOTOPOH TNPOH3BOAMTCH HEH-
Ppanu3aunus ITHX pactBopos. K Boas-
HEIM KaMepaM KOHJeHcaTopa NpHBa-
pHBAlOTCA WITYnepa st NMPHCOedHHe-
HHs TPYGONpPOBOJOB 6 MOJauy U OTBO-
A2 TIpPOMBIBOUHBIX pacTBOPOB, BBOAA
MOIOLIMX pacTBopoB 8. B mepuojx HOp-
MaJbHO#l 3KCIUITyaTalWH Ha 3TH 1OTY-
uepa' YCTaHABIMBAIOTCS 3arJyIIKH.
[logaua  peareHTOB  NPOH3BOAHUTCA
au6o B 3aJHIO BOJAJHYIO KaMepy
(MexXay IepBHIM H BTOPBIM XOAOM BO-
I5l), IHOO HeNmocPeJCTBEHHO B IpOMe-
xyTounbi#i Gak. Hamopueie u cGpoc-
Hble IHPKYJSIHOHHBIE BOLOBOJABL HA
BpeMsi IPOMBIBKH OTKJIIOMAIOTCH 3a-
rJIymKaMH.

B mpouecce OTMBIBKH IIPOU3BOJUT-
Csl TIEpHOJIHYECKU# KOHTPOJb Ha BXOJe
4 Ha BBIXOXe M3 KOHIeHcaTopa Conep-
XXaHHSl B PaCTBOPE HOHOB TPEXBAJIEHT-
HOTO ejle3a U KHCJIOTOCOAEpIKaHUA.
[To nepBOMY NnOKa3aTe/10 KOPPEKTHPY-
ercsi mojaua B PacTBOp THOCy/abdara
HaTpus, 0O BTOPOMY BeAeTCH KOH-

TPOJIb UHTEHCHBHOCTHU TIIPOMBIBKH.
Crumkom MeIJIeHHOEe YyMeEHbIueHune
KHCJIOTHOCTH MOIOILETO pacrBopa
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K 8mapgi nonogure Kandencamopa

Puc. 6-34. CxeMa YCTaHOBKH [/ XHMHYECKOH
OYHCTKH TPYOGOK KOHJEHCATOpa OT HAKHIIH.

1 — KoHAEHCaTOp;, 2 — NPOMEeXYTOuHblft Gax; &—
NpOMBLIBOUHBIA HAcoc; 4 — Npo6GOOTGOPHHKH: 5 — 3a-
FAVIIKH; 6 — KOHTYP IHMDKYJSIIHH KHCJIOTHOTO pac-
TBOpa; 7 — JIHHHA OTBOAA ra3oB; 8 — JAHHHSA IlOJaux
MopoILero  pacTBOpa; 9 — JUHHS  DENMHPKYJSANHH;
10 — nunust c6poca Mowollero pactsopa; Il — AMHHS
NojAYH TEeXHH4YeCKOR BOALI; 12 — JMHHA amapuilHoro
onopoxHenus O6aka; 13— npeHax.

B Ipollecce NPOMBLIBKH yKa3biBaeT Ha
HEJIOCTATOK IEeHOTacAIHX BElIeCTs.

Ilupkynsiuuio pacTBOpa NPOHU3BO-
IAT 10 TeXx Top, NMOKa KOHUEHTpauus
KHCJOTbl B IPOMBIBOYHOM PacTBOpE HA
BEIXOJIe H3 KOHTYpa IIDOMBIBKH HeE Te-
pecTaHeT majaTb H YCTaHOBUTCS Ha
ypoue npumepso '1—1,5%. Tlocire
OKOHYaHHS TIPOMBIBKH IIpeKpaHiaoT
10fayy peareHToOB M IIPOM3BOAAT HH-
TEHCHBHYIO BOJHYIO OTMBIBKY BOJIOH
BCEX MOJIOCTelH, MOABEPTaBUINXCSA BO3-
NefCTBHIO KHCJAOTH, 0 PA30MKHYTOMY
KOHTYpY € nojpauell TeXHUYECKOH BO/JbI
K BcachlBawolleMy naTpyOxy Hacoca 1
c6pocoM BOABI TIOCJe KOHTypa B 0ak
HIH B UHPKYJSLHOHHHIA  BOLOBOJ
(ecnmu KucAOTHOCTH OTCyTcTBYeT). OT-
MBIBKA BOJOH AJHTCA JO T€X MOp, NO-
Ka c6paceiBaeMasi BOJa NOJIHOCTBIO He
OCBeTJIHTCA M KHUCJAOTHOCTb B He#t 0y-
JeT OTCYTCTBOBATD.

B sakjloueHue OTMETHM, YTO HH-
TEHCHBHOCTb XHMHYECKOH IIPOMBIBKH
KOHIeHCATOpa B 3HAUHTEJbHOH Mepe
3aBHCHT OT <CKODOCTH INPOXOXIeHHA
MOIOLIIETO pacTBopa uepe3 TpPYOKH,
BCJIELCTBUE Wero Ha BpeMs TPOMBIBKH
B BOAfAHBIX KaMepax KOHJeHCcaTopa pe-
KOMEHAYeTCHd YCTaHaBJIHBATb BPeMEH-
Hble Neperopoiaku € LEJbI0 YBCJIUYUTDL
Ha BpeMs IIPOMBIBKH UYHCJIO XOA0B



Tab ruya 6-2

TIpuumHBL Xy AW SHHsT BAKYyMa

Ipusuaku

Crniocof ycTpaieHus

YMeHblIIeHHe pacxoja OXJax-
Jawolnell Boasl:
a) BCJEACTBHE 3aCOpEeHUsd
TpYyOHHIX JOCOK KOH/AEH-
‘caTopa

©) BCeCTBHE — HAMMUYuS
NoAnopa HAa CJAUBHOH
JIMHHA KOHAEHCATOpa

BCJEACTBHE CpPbIBA CH-
¢poHa HJIH YMEeHbUIEHHS
paspexenus B CHpoHe

T) BCJTeACTBHE MOHHKEHHUS
YPOBHS BOJIBl B NpHEM-
HHIX KOoJoAuax Oepero-
BOil HACOCHOH; BCJIEACT-
BHe 3aCOpEHHA BCACH-

BAIOUIHX naTpy6koB
IUPKYIAUHOHKOrO HACO-
ca

BCJIe/ICTBHE H3HOCA pa-
6oyux KoJec, 3acope-
HUS KaHaJoB KoJieC H
Hanpas/sioMHX anmna-
paToB, TOACOCA BO3-
Jyxa yepes3 YIJIOTHEHHs
BaJia UHPKYJIALHOHHBIX
HACoCOB

€) BCAeACTBHe — HaJHuus
0OJIbIIOTO CONPOTHBIE-
HUA Ha HINODHOH Ju-
HHH KOH/eHcaTopa

3arpsisHeHue  oxnaxaatolled

MOBEPXHOCTH KOHAEHCATOpa

YBenuueHne npucOCOB BO3RYXd
B BAKYYMHYIO CHCTEMY

a) Yeennuenue Af. YpenHueHue
JiaBlIeHAs BOJB! Mepej KOHJEeH-
caTopoM. YBejaHueHHe T'MApaB-
JINYECKOrO0 CONPOTHBJEHHS KOH-
JEHCaTopa

VBeanuenne Af. YBemuueHHe
AaBJleHUss BOAB Mepej KOHJeH-
CaToOpOM. Y MeHbIlleHHe THApaB-
JIMYECKOro COMPOTHBJEHUS KOH-
JeHcaTopa. Y BeJuueHue [aB-
JIEHHs OXJaxjawilielf BOIH B
CJMBHHIX TPyGax KOHAeHCATOpa

6)

Veeanuenne Af. ¥YpeauueHue
JlaBJieHHst BOAB! MEpel KOHJEeH-
CaTOpOM. YMeHblIeHHe paspe-
JKeHHs Ha JHHHH CJAHBI BOJH
H3 KOH/IEHCATOpa. YMeHblleHue

B)

THIPABIMYECKOr0 CONPOTHBIIE-
HHSl KOHAEHCaTOopa
r) Yseiauuenue Af. Ypeiuuenue

paspexxeHust BO BcachlBalomled
JIMHHH HUPKYJSIIHOHHBIX HACO-
COB. YMeHbllleHHe JABJIEHHA B
HAMOPHOH JIHHUU LHPKYJIALKOH-
HOH cHCTeMH. YMeHblleHHe
TMAPABIHYECKOr0 CONPOTHBJIE-
HHs KOHaeHcaTopa. Y Bejuue-
HHe paspexeHHs B cHpoHe
VBenuuenne Af. YMeHbUIeHHe
JaBleHHss B HanoOpPHOH Maru-
cTpand. YMeHbllleHwe paspe-
JKeHusi Ha BcachlBalolled JHHAA
LUPKYJISIIHOHHOTO Hacoca.
YMeHbIeHHEe THAPABIHYECKOTO
CONPOTUBJICHUS KOH/EHCATOpa.
YBelnueHue paspexeHHss B
cudone
YBenuuenne Af. YmeHblueHue
JaBJeHHs B HANOPHOH JIMHUH
Tepe i KOHAEHCATOPOM. ¥ MeHb-
HIeHHe T'iIPaBARYECKOro Conpo-
THBJIEHHSI KOHIEHcaTopa. YBe-
JI{YeHHe paspexeHns B CHpoHE
Veemuenue df. Hekoropoe yse-
JMYeHHe THADPABJHYECKOFO CO-
OpOTHBIEHHS  KOHAEHCaTopa.
CocrosiHHe BO3AYIMIHOH TJIOT-
HOCTH  BaKyyMHOH CHCTEMH
HOpMaJIbHOe
Ysennuenne 06f. YBeauduenue mne-
€OXNaWeHHA  KOHAEHCAaTa.
poBepKa COCTOAHHs BO3AyLi-
HO#t TUIOTHOCTH CBHJETEJbCT-
BYeT 06 YBEeJHUeHWH TIPRCOCOB
BO3nyxa. YBenuyeHHe cojep-
WaHhf KHCJIOpOJa B KOH[EH-
care

n)

e)

a) CHH3UTH HATPY3KY H IIPOH3BECTH
OUHCTKY TPYOHHIX NOCOK BpY4-
HYIO HJIH 0OpaTHHIM XOAOM BO-
Al

6) IlpoBepuTs mnosoMeHHe 3a1BH-

ek Ha coupHofl JuHum. OT-

KPHTh MOJHOCTBIO 33BHKKH HA

CJIMBHHX TPyGax KOHAEHCATODA.

[TpoBepuTh  cocTosiHHE — COMA

6puisraTessHoro 6accefina (B Cu-

CTeMax OxJIaxjeHHa ¢ OGpbi3-

rajJbHEIMH GacceiiHaMH)

BkiounTh YCTpPOACTBO A OT-

coca BO3ayXa M3 BepXHHX TO-

yeKk CMBHBIX TpYyG. BoccraHo-

BUTb CH(} OH

r) [poBepuTh BeJMyuHy nepena-
&3 ypoBHe# BOJB B TpPHEMHBIX
ceTKax GeperoBofi HAcOCHOH.
Ouuctute ceTkd. [lpoBepuThb
pa6oTy Bpallalomux  CeToK.
BKMOYHTbL DE3EPBHBIA LHDKY-
NAMHOHHHIE HACOC H OYHCTHTH
CeTKH BCacblBAlOILEH  JIHHUK
a6oTaBLIEr0 HAcoca
gKJ‘llO'-me pesepBHBIA  LHMPKY-
JANUORHEA Hacoc. OcTaHOBHTD
M OTpeBH30BaTb PaGoOT4BILHIL
Hacoc

a)

[lpoBepHTh MONOMEHHE 3A/BH-
ek Ha Hanopuo#t jummH. [los-
HOCTBIO OTKPHITh 33JBHXKH HA
HaMmopHOH JIHHNUH

e)

OrnpeleMTb XapaKTep 3arpasHe-
HHH M NPOU3BECTH UYHUCTKY TPY-
60K KOHJeHCATopa

Onpenenmb MecTa TMpHCOCOB H
yCTpaHHTh 06HAPYXKEHHBIE HE-
TWIOTHOCTH
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Hpononkenue taba 6-2

Tpuurenl yXyHMWEHNs: BaKyyMa

Tlpa3aHaKku

Croco6 ycTpaHeHus

Yxyniuenne paGoThl BO3ayXo-| YBeiudenue 8f. Y Benmuenwe co-
YARJSIOWHX yCTpohcTB

JepIKaHUs KMCJOPO2 B KOHAEH-
cate. IlpoBepka cocTosinus Bo3-
AYWHOA IJIOTHOCTH He CBH-
JEeTeJbCTBYeT 06 yBeJHYeHHH
NPHCOCOB BO31yXa

Y napocTpy#iHbix 9:keKTOpOB: OPO--

BEDHTh [aBJIeHHe [apa Tepex
COTJIaMH H BOCCTAHOBUTb J4B-
JileHHe [0 HOPMAaJIbHOro; npose-
PHTb YCJIOBHA OXJNaXJAEHHS TNa-

KOHJIEHCATOPa U NOBLICHTL TEM CAMBIM
CKOPOCTb IPOXOXKAEHHSI pacTBoOpa ye-
pe3 TPpyOHBIH NYUOK.

6-8. NPUYHUHBI YXYAWEHHUS BAKYYMA

XOopomo INOCTaBIEHHBIA TIEPHOLH-
YECKHH KORTDPOJb 3a paGoOTOH KOHIEH-
CallHOHHOH  YCTAaHOBKH  IO3BOJIAET
npakTHyeckH ‘6e3omHGOYHO ompeje-
JIATh NIPHYMHBL YXYALIEHHST BaKyyMa H
HaxXOJHTh NPaBHJbHBIE PEUIEHHS MO HX
yCTpaHeHHo.

YXymimeHHe BakyymMa B HOPMAJIbHO
paborawomem Typ6oarperate NPOHCXO-

JHT, KaK IpPaBUJIO, AOCTATOYHO Mef-

JIEHHO, 4YTO TO3BOJISIET THIATENAbHO IIPO-
aHa/lN3HPOBATL II0Ka3aHusa Ipu6GOpPOB
H JlaXe TIPOH3BeCTH HEOGXOAHMBIE
aHaJHu3bl H JONMOJNHHUTEJbHHIE HCNBITA-
HHs1. VICK/I0UeHHs COCTABISIOT CAy4aH
GeIcTpOro, KatacTpoduueckoro mage-
HHA BaKyyMa, CieACTBHEM Uero MOXKeT
OLITb aBapHUHHBIA OCTAaHOB TypGoarpe-
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POBO3LYIIHOH CMeCH B XoJoO-
INHJIbHHKAX; TPH HeJocTaTKe
oxJiaxcaaollesl BOAK YBEJIHUHTH
PELHPKYJIALHIO KOHAEHCATa ; TPk
3aCOPEHHH XOJIOJHJILHHKOB INpO-
HSBECTH YHCTKY TPyOHOH CcHCTe-
MEI, TNIpH 33 TONJIEHHH XOJIOZHJIb-
HHKOB KOHIEHCaTOM INPOBEPHThL-
H MPOYHCTHTH JpEHa)KHBle JH-
HUH, NMOBpeXAEHHHE TPYGKH X0-
JIOAM/ILHHKOB 3aryyLINTh HJIH 3a-
_MEHHTb; OTDEBH30BATHL COMJa:
Npd  33COpPEeHHH [POYHCTHTS,
H3HOUIEHHHE COIVIa 3aMEeHHTh.
Y BoROCTpYHHHX 3)XeKTODOB:
NpoBepHTL JaBJeHHe BOIH ITe-
peX CONIaMH H BOCCTAHOBUTb-
JaBlieHue 10 HOPMaJIbHOTO; NpH:
HEeHCIPaBHOCTH Hacoca paboueit
BOHW OTPEBH30BaTh HACOC; Npo-
BepPHTb COCTOSIHHE COII K AH(-
¢y30poB; mpH 3arpsisHeHHH Npo-
YHCTHTH, NPH H3HOCE 3aMEHHTh

rata. B stom cayuae Ha pacnosHasa-
HH€ NMPHYUH 3TOTO ABJIEHHS OTBOLHUTCS
Majo BpeMEeHH H NpefOoTBpallleHHe
aBapMHHOrO OTKJIOYEHHs arperara 3a-
BHCHT IeJIMKOM OT ONbITa U ONEepaTHB-
HOCTH 3KCIIyaTallHOHHOI'O IepCcoHana.

ApapuiiHoe najeHne Bakyyma Mo-
JKeT GBITb BLI3BAHO CJAEAYIOU[MMH NIPU-
YHHaMH:

a) IpeKpaileHHeM HJH Pe3KHM CO-
KpallleHueM TOJa4YH LHUPKYJSALHOHHON
BOJIbI;

0) OTKJIOUEHHEM WU BBHIXOJZOM H3
CTPOs1 KOHAEHCATHOTO Hacoca;

B) OTK/JIOuUEHHEM HJH OTKa3oM
B paboTe BO3LYXOYAAJSIOIHAX CPEICTB;

r) NosiBJeHHEM KpYIHOIO HCTOU-
HHMKa IIPHCOCa BO3J4yXa B BaKyyMHYIO
cucremy typboarperara.

Ilpn BO3HUKHOBEHHH aBapHAHOK
CHTyauMH, BbI3BAaHHOH pe3KHUM Dafe-
HHeM BaKyyMma, Heo6XOXHMO OBbICTPO
pasrpysutb TypOHHY, IOC/]e 4Yero npH-
CTYNHTb K OIpEeIeNeHHIO U YyCTpaHe-



HUIO. IPUYHH, BEI3BBABUIMX 3TO SBJCHHE.
Tlpu BHIXOZE M3 CTPOSI TOTO HIM MHOTO
arperara Heo6XOIHMO GBICTPO BKJIO-
YHTb pe3epBHOe 00OpyLOBaHHE, ecau
OHO He BKJIIOYaeTcs. -aBTOMAaTHYECKH.
B cayuae manenns Bakyyma mo mpu-
YUHAM, YK43aHHBIM B I, «B» U «T»,
CJIelyeT BKJIIOYHTb MyCKOBOH 3XKEKTOP.

Onpenenenne NPHYHH MEAJEHHOTO
YXyALIEeHHd BaKyyMa Ha CpaBHUTENb-
HO He6OJIbIIYIO BEIHUHHY NIPOH3BOLUT-

I'rasa cedomasn

Ccs IyTeM aHaJdH3a 3KCIIyaTaunoH-
HBIX JaHHHX ¥ CPaBHEHHS HX C-pe:
3y/AbTATaMH 3TaJOHHBIX HCHBITaHHN.
HOns  srtoro, noMuMo npuGopos, 'yKa-
3aHHBIX B § 6-1, nose3HO ycTaHOBHUTH
nuddepennnanbHuil MaHOMETD, H3ME~
pAOWMi HeMOCPEACTBEHHO THAPABIH-
4eCKOe CONPOTHBJEHHE KOHIeHCaTopa.

O6wmue npH3HaKH U BepOSTHHE
IPHYAHB YXYAIIEHHA BaKyyMa B KOH-
IeHcarope npusoasitcs B Taba. 6-2.

IKCIUIYATALISI BCTIOMOTATEJILHOIO OBOPYIOBAHHSA

TYPBHHHOIO LLEXA

7-1. MUTATEJIBHBIE HACOCHI

a) O6mue nonoxeHus

U3 Bcex aneMeHTOB BEIOMOTaTeb-
HOT'0. O00PYNOBaHUS MUTATEJbHHIE Ha-
COCHl SIBJISIIOTCS HaunOoJIee CAOKHBIMH
M OTBETCTBEHHEIMH arperaramu [56,
57]. ¥ KpynHbix GJIOUHBIX YCTAaHOBOK
NUTaTeJAbHBIA arperar mo CBOEMY Me-
CTY M Ha3HAYEHHIO MOXeT GHITh OTHe-
CeH K OCHOBHOMY TeIIOMEXaHHYeCKo-
My 06OpYyHOBaHHIO 3HEPro6JioKa.

Heyknouunit  pocT  enMHMUHBIX
MOILUHOCTeH 3Hepro6JOKOB M Haualb-

HBEIX NMapaMerpoB TapOCHIOBOTO. IHK-
Ja NpHBeJ K 3HaYHTENbHOMY yBejlHye-
HHIO YCTaHOBJIEHHHIX MOLIHOCTEH Y-
TaTeJbHBIX HacCOCOB H JOJMM pacxoga
MOWIHOCTH 6JIOKA Ha MX [PUBOX
(tabn. 7-1). B cBA3H ¢ 3TUM HapAny
C BONPOCaMH HaXEXHOCTH PaGOTH IH-
TaTeJbHBHIX HAcOCOB HEMaJ0BaXHOe
3Ha4YeHHe NPHOGPETAIOT BOTNPOCH 3KO-
HOMHYHOH PabOTH STHX arperartos.
[TocKoNbKY BaXKHEAUIHM yCIOBHEM
SKOHOMHYHOH paboTH NHTATENbHBIX'
HacoCoB sBJsercs uejecoobpasuoe
perynupoBaHHe MNPOH3BOLUTENBLHOCTH,
B COBPEMEHHKIX YCTAaHOBKAX MOMYIUIO

Ta0auya 7-1
Momsioets 610ka, MBT
Haumenosanne
100 0 | w0 | a0 | 500 800
Cocrap rpymmu nu- 23 29 33 1T4+13 2T 4 23 2T 423
TaTeNbHEX HacocoB (1 paGo- | (1 paGo- | (2 pa6o- | (1 pao- | (2 ;aGotmx+ 2 gadonnx+
quft yHit |- X + laui--1 nyc-| -+ 2 myckope-| -2 nyckope-.
-+ 1 pe-| +1 pe-| 41 pe- | kopeseps- SepBHRHIX) 3epBHBIX)
sepBHLIft) | sepBHEIf) | 3epBHEIA) Hlft)

CymmapHas yeranos- | 2X(1500 | 24200 | 3)¢3300 '
JIEHHas MOIMHOCTH Ipyn- 3000 8400 9900 | 1T—12 000 | 2T—2X11 500} 2T—2)< 18 000
bl THTATeJLHEX Haco-
cos, KBr 19—8000 | 23—2)8000 | 22—238000

20 000 39 000 52 000

Jona pacxoma mom- 1,5 2,8 3,3 4,0 4,6 4,5
HocT: GJioka Ha pabo-
uHe MUTaTeJbHHE H4co-

ChHl, °/o

Mpamevanne D—sekTporacocH, T-—TypSoHacocH.
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pacmpocTpaHeHHe peryJHpoBaHHue pac-
X0Ja BOAb NyTeM H3MEHEHHS 4YHCJAa
o6OpOTOB B3aMeH peryJiHpOBaHHus Tpo-
M3BOAMTEILHOCTH 3aJiBUXKKOK Ha BBI-
1aue, KakK 3TO HMeJO MeCTO B yCTaHOB-
Kax MaJioi ¥ CcpeJHeHd MOIHOCTH.
C 3TOH LeJblI0 HA NHTATeJbHBIX Haco-
cax ¢ 3JeKTPHUECKHM NPHBOAOM yCTa-
HaBJAHUBAKOTCA DPHAPOMY(]TH, a B TYyp-
fOomUTATEJbHBIX Hacocax H3MEeHeHHue
gyucaa o60poToB obecnednBaeTcs Iep-
BHUHBIM JBHCaTedeM — TypOUHOM.

B sunepreruke CCCP pasa ycraHo-
BOK MOMIHOCTBIO 10 200 MBT BKAIOUU-
TeJbHO B KauecTBe NPHBOAA K THTa-
TeJbHBIM HacocaM IPHMEHSAETCHA 3JieK-
TPHYECKHI 1BHTaTe/b, KOTOPBIA MPOCT
W ynoGeH B 3KCIVIyaTaluH, a IpH
mouiHocTH MeHee 6000 kBT nemesne u
9KOHOMHUUYHee, ueM TypOHHA aHaNOrUy-
HOU MOIIHOCTH.

C mepexolAOM Ka CBEDPXKPHTHYECKHE Ha-
yalbHble IapaMeTpHl Tlapa BO3HHKJAA Heo0xo-
AHMOCTb B NIPHMEHEHHH OBLICTPOXOMHBIX Haco-
COB ¢ 4YaCTOTOil BpalleHns mopsiaxa 4500—
6000 o6/MuH. YBeauueHHe 4YaCTOTbl BpalleHHS
HEHTPOGeXHEIX HACOCOB COKpalllaeT 4YHCJIO
crynmeneii K aHaMeTphl pabouux Kojec mpH
AAHHOM Hallope, YTO B CBOIO ouepelb yMeHb-
praetT rafapHThl ¥ BecoBhle XapPaKTEPHCTHKH
Hacoca. B TakHx yCJAOBHAX TypGOIPHBONL HMe-
eT HeCOMHeHHble TPeHMYLIECTBa Tepe] 3JeK-
TPONPHUBOAOM TIHTATATEJbHBIX HaCOCOB.

DTy npeuMyliecTBa B OCHOBHOM CBOASATCSH
K ClIeyolleMy:

a) mepexoi Ha [TOBBILUEHHYIO 4YacTOTY
BpallleHHsl Hacoca ocyllecTsasiercss 6es mpu-
MeHeHHs] PeAYKTOPHOH mepelauyH, fpHyYeM TIO-
BWILEHHE UYaCTOThl YBEJHYHBAET SKOHOMHY-
HOCTh CaMOH NpHBOAHOH TYPOGHHBI H CHHXKaeT
€e CTOMMOCTD;

6) H3MeHeHMe TIPOH3BOJHTEJbHOCTH HAaco-
Ca OCYLIECTBJseTCS HauboJee 3IKOHOMHYHBIM
cnocoGoM 3a CYeT M3MEHEHHS 4acTOTHl Bpaile-
HHSl NepBUUHOTO JNBUraTeNsi, 6e3 NPHMEHEHHS
THAPOMYPT;

B) WMCKJIOYAlOTC NpOGJIEMbl, CBA3aHHbIE
C co3maHHeM W 3KCIJyaTalldeli MOIIHBIX
3JEKTPOJABHraTeNefl, NOCKOJNbKY NpPHBOJHAS
TypGHHA MOXKeT ObITb HM3rOTOBJIEHA Ha Jo6Yyio
MOIIHOCTb, HEOOXOJAHMYIO [Jsf MpHBOJAA Ha-
cocroro arperara 100%-uofi TPOH3BOJHTE.D-
HOCTH; :

*.T) yBeJHUHBaeTCs paclojaraeMasl MOII-
HOCTb CTaHNMH 3a CYeT yMeHbIIEHHs pacxoila
3JIEKTDOIHEPIHH Ha COGCTBEHHBIE HYXKAHI.

Ha xpynubix »Hepro6JoKax B KayecTse
OPHBOAHLIX TYpOWH [Jii THTaTeJbHHIX Haco-
COB MPHMEHSIOTCH KaK KOHJAeHCAIHOHHbIe Typ-
6nHL, Tak H TYPOGHMHH C TIPOTHBOAABJEHHEM.
Konpencannonuble TYpOHHB cHalXaloTcs na-
pom us orbopa ocHoBHOTO TypGaarperara,
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TpHYEM STOT Nap B JajbHeAllleM B OCHOBHYIO
TypGHHY He NOCTYTAeT, YTO YMEHbIIAET BbI-
XQAHYIO WIOTEPI0 3JHepreTHUECKOR TYypOHHHI H
TeM CaMbiM YBEJHUHBAeT €€ SKOHOMHUHOCTb.
Kpome TOro, KOHZEHCAUMOHHHEIA TypOONPHBOJL
TI03BOVISIET B NpPHHLHUNE OTKA3aThCA OT TpUMe-
HEHHSI TIYCKOBOTO SJIEKTPOHACOCA, TOCKOJBKY
TIPH HaJUYMH TIOCTOPDOHHETO0 HCTOYHHKA mapa
NUTaTeJIbHBIE TYpOOHACOC KOHIEHCALHOHHOrO
Tuna MoXer OHTb 3anymeH B paboty A0
nycka OCHOBHON 3HepreTHUecKoH TYpOHHHL
OnHaxko 3TO YI0pPOXKaeT NPHBOIHYIO TYpOHHY
H  YCJHOXKHSAET ee 3KCNIVAaTalHIo, TOCKOABKY
TIPUBOIHOM arperaT JOJXeH HMeTb CBOIO KOH-
IeHCAUHOHHYI0 ycTaHOBKY. C 3Tofi ToukH 3pe-
HHS olipejeJielHble IPeHMYLleCTBa MMeeT 1Lipo-
THBOIaBJeHYecKast TypOWHa, oTpaGoTaBIUH
Tlap KOTOpOii MOCTynaeT 3 OAHMH H3 HHXHHX
oTGOPOB OCHOBHOH TYypOHHDI.

B 3apy6exHoft nIpaKkTHKe TOJYYHIH HEKO-
TOpOe pacnpocTPaHEHHe CXeMbl C pacnosoXxe-
HHEM TIHTATEJbHOTO Hacoca Ha Bajy OCHOBHOMN
JHepreTHueckoit TypOHHEL.

TlpumeHenue GBICTPOXOJAHBIX NMHTA-
TeJbHBIX HAacOCOB NOTpebOBANO pes-
KOr0 YBEJHYEHHS BEJHYHHBI TOAMOpA
nasi obecneueHnss GeckaBUTALHOHHOTO
pexuma pabOTH IepBOH CTyMeHH Ha-
coca. DTOT HOANOp He MOXeT OBITb
JTOCTHTHYT TION'BEMOM Jea’paTtopa Ha
Heo6X0IUMYI0O  BBICOTY, BCJIeICTBHE
yero BO3HHKAaeT HeOOXONMMOCTb B
YCTAaHOBKE CpPaBHUTENBHO HH3K0000-
poTHBIX GycTepHBIX HacocoB, obecle-
YUBAIOIHX HeOoOXOJMMBIH NOANOp Ha
BCACbIBAHHH OCHOBHBIX IHTATeJbHBIX
HacocoB. JlaBieHHe OYCTeDHBIX HAco-
COB COCTaBJSIET BeJHUHHY NOPsAAKA
1,96—5,88 MIla (20—60 xrc/em?),
IpHYeM TPUBOA HX MOXKeT OCyIlecT-
BJASITbCSl KaK OT 3JIEKTPOMOTOpA, Tak
W OT BaJa OCHOBHOFO THTaTEJbHOTO
HacoCa uepe3 TMOHMXKAIOMHUK pelyk-
TOp.

6) KoHCTpyKTHBHBIE OCOGEHHOCTH MH-
TaTe/JILHbIX HACOCOB

CoBpeMeHHbIe NHTaTeJbHbE HACo-
CBl BBIIOTHAIOTCS MHOFOCTYIEeHYaThHIMHU
C YMCJIOM CTVIeHell, 3aBUCAIIUM OT Y-
cia 06OpOTOB, AHAMETPa CTYNEHeHd H
Hanopa, CO31aBaeMoro HacocoMm. B
nycKaeMble Halefi TPOMBILIJIEHHOCTDBIO
nuTaTe/NbHbIE HACOCH HMEIOT CEKIHOH-
HYI0 Ju60 JABYXKODIYCHYIO KOHCTPYK--
LHIO.



Hacocel cexunonHoro tuma cobu-
paloTca H3 OTHENbHBIX CEeKIHUH, COCTOs-
HIMX U3 0JHOro pabouero KoJjeca H ero
HanpasJsioLlero amnnapata. Kpaflinue
CEeKUUH HMEIOT BCaChHIBAIOMUN U Ha-
rHeraTesbHEl ,narpybku. Kaxnas
CEeKUUs ILEHTPUPYETCS OTHOCHTENBHO
ApPYrol € IOMOILBI0 HEHTPUPYIOHIUX
6yproB. Coenunenne CeKuii OCyHlecT-
BJSIETCS CTAXKHBIMH Goaramu. Ilpume-
pOM Hacoca TaKOTO THIIA MOXET Cay-
XUTh TTATENbHBIA Hacoc [19-250-180
(puc. 7-1), HMeoL Ui Hanop
1975 M. Bom. cT. IpH pacxogfe 250 mM3/4.

Hacocwr atoro tuna o6aanaror xo-
POLIHMH BECOBHIMH XapaKTepHCTHKa-
MH U MeHee TPYAOEMKH B H3TOTOBJe-
Huu. ‘OnHako Tpu GOJBIIHX Hamopax
BO3HUKAET ONACHOCTb  HapymeHHs
TUIOTHOCTH COEeMHEHHs CeKLHH, Beaell-
CTBHE UYero B OTEUeCTBEHHON NpPaKTHKe
Jas . nasjaenuit  cBhime 14,7 MIla
(150 krcfcm?) camoe wWHpOKOe pac-
IPOCTPAHEHHE HALLIM Hacochl ABYX-
XOpIIYCHOTO THIIA.

[IpencraBienHnl® Ha puc. 7-2
IBYXKODIYCHBIE HAaCOCHBI arperar
CBIIT-340-1000 c nanmopom 3520 M
BOL. CT. H pacxofoM 1150 M3/u mMoxer
CTYXKHUTb TPUMEPOM KOHCTPYKTHBHOTO
UCHOJIHEHHUS] KPYIHOTO IIUTATENbHOTO
Typb6oHacoca. Hacoc mumeer npuson
ot Typ6unst OP-12I1 (puc. 7-3) u pa-
foraer B 3aBHUCHMOCTH OT Harpy3ku
B JAMana3oHe H3MeHEHHs YacTOTHI Bpa-
utenuss or 4500 po 6000 o6/muH.
Koncrpyxuueli Hacoca npegycMOTpeH
oT6Op NMUTATENBHOH BOABI IOCJAE Iep-
Bofi crylneHdn B Koauuectse 100 T/u
npH gasjeHHH okojgo 6,87 MIla
(70 xrc/cM?) nnast BIphIcKa B IpoMe-
JKYTOUHEIH NeperpeBaTenb Koria. He-
0O0XONHUMBIH NOJIIOP HA BXOJE B HacoC
co3gaercsi TPYNIOH OJHOCTYIEHYATHIX
OycTepHHIX 3JeKTpoHacocoB. CMmaska
Y3JI0B arperata OCYILeCTBJSETCS OT
Mac/asHOH CHCTEeMBl [VIaBHOH TYpOMHBEL.

JIBYXKOpPIyCHREIE HACOCH YCTYHAIOT
CEKI(HOHHLIM B BECOBBIX H rabapUTHBIX
noKasartesasx, HO o6JanaloTr Gosee BhI-
COKOH 3KCINIYATALUOHHOH HaJeKHO-
cTel0 H  ynoberBoM | cGopxu. Ilpm
BCKDBITHH ABYXKOPIIYyCHOIO Hacoca He
TpebyeTcss OTCOEIHHEHHS BCACHIBAIO-

IEro M HaNoOpHOFO TPYGONPOBONOB H
He Hapyllaercsl HEHTPOBKA HACOCHOIO
arperata. Ilpm ABYXKODIYCHOH KOH-
CTPYKUHH co3naloTcsi Oosee OGaaro-
NIPHUSITHBIE YCJIOBHS AJSI PaBHOMEPHOTO
TENJIOBOTO pAacCIIMpEHHs] KOplyca Ha-
coca.

PaccMOTpPUM KOHCTPYKIHIO M TPHHIHI
pa6oTH BaXKHEHINHX y3JI0B HAcOCa: pasrpys3ou-
AOTO JMCKa (THAPONATH) M KOHUEBLHIX YMJIOT-
HEHHH. .

OceBoe yCHJINE B COBPEMEHHLIX IHTATe/b-
HBIX HAcocaX HampaBJieHO B CTOPOHY BCachlBa-
HHSL H COCTaBJisieT BeJHYHHY TIOPSNKA HECKOJb-
KHX TOHH. Pasrpyska oceBoro yCHJIuWsf B HH-
TaTeJIbHHX HAacOoCax OCYINECTBJAETCS € NOMO-
meio ruaponaTel (puc. 7-4). OCHOBHBIM  37e-
MEHTOM 3TOr0 YCTPOHCTBA SBJISIETCS pasrpy-
30uHbIH JHCK, YKpeIUleHHBIi Ha BaJy Hacoca
co cTopoHbl HarHetaHus. C JieBOH CTOPOHEL
AMCKa MeXAy TOAYIKON MATH H RUCKOM 06-
pa3oBaHa KaMepa, HaXOASLLAACd MOYTH IOX
NOJHLIM JaBJeHHeM THTaTeJbHOrO Hacoca.
Boaa B 3Ty KaMepy nojJaercs {0 Bajy Haco-
ca yepes 3a30p MeXJy BTYJKOH MATH H CTY-
nHuell pasrpysoyHoro IHMcka. Kamepa c mpa-
BOH CTOPOHHl Pa3rPy304HOrO IHCKa COEIHHe-
Ha ¢ BCachiBaloulell JHHHell Hacoca.

Pa3nocTb AaBieHHA mo o6e CTOPOHBI pas-
IPY304YHOro JIHCKa CO3/aeT CHJY, YpaBHOBEUIH-
BAIOULYIO OCeBOE YCHJHe. 3a30p MeXAay pas-
IPY30YHLIM JHCKOM H MOAYLIKOA IATHI yCTa-
nasauBaercss B mpefenax 0,15—020 mm u
3aBHCHT OT BEJMYHHBI OCEBOrO YCHJHS Haco-
ca. IIpy yBeJiHUEHHH OCEBOTO YCHJHS DPOTOP
Hacoca cMelllaercss B CTOPOHY BCachiBAMOLIEro
naTpybxa M 3a30p MexIy pa3rpy3OUHBIM JH-
CKOM M NOJYWKO{l MATH yMeHbluaeTcd. 310
NIPHBOJHT K YMEHbIIEHHIO YTEYKH uyepe3d MATY,
YBEJHUEHHIO JlaBJIEHHS Mneped Pa3rpy30UHBIM
IHCKOM M MOSIBJEHHIO JOMOJHHTE/JbHOTO YCH-
Jus, AeHCTBYIOUero Ha MATY B CTOPOHY Ha-
raeratejbHoro matpybxa. JIpx yMeHbllendH
0CeBOr0 YCHJHS Hacoca 3a30p B THAPONATE
yBeJHYWBaeTCd H YyPaBHOBEIIMBAIOW(as CUJIA
COOTBETCTBYIOUIHM 00pPa30OM YMEHbBIIAeTCS.

Takum oGpa3oM, 3a c4yeT CaMOpeEryJaupo-
BaHHA 3a30pa MeXAY Pa3rpyscuyHBIM AHCKOM
4 NOAYIUKOH NATH O0CeBoe YCUJHE Hacoca MoJ-
HOCTBIO ypaBHOBeLIMBaeTCs 'BO BCeM J1Hamna3o-

He H3MEHeHHd pPeXUMOB paﬁOTbI Hacoca.

HemocTaTKOM  pa3rpy3ouyHOro  yCTpOHCTBA
TAQKOTO THOA SBAsETCS yXyAlleHne K. M. I
Hacoca 3a cCyeT YTEUKH 4epe3 TH/IpaBjHue-
CKylo msTy. BesuuMHa 3TOH yTeuku JocTHraetr
1,0—2,56% npouU3BOAHTENRHOCTH Hacoca.

BecbMa OTBEeTCTBEHHBIMH Y3/JaMH HAacoc-
HOFO arperata SBJSIOTCH KOHIEBbe YIJIOTHe-
HMA B MecTax BBIXOAa Baja H3 KOpnyca Ha-
coca. Boi6op KOHCTPYKUMH TpPHMEHSEMBIX
YIUIOTHEHHI 3aBHCHMT OT AaBJeHlsd, co3jaBae-
MOrO 'HAacOCOM, W TepHdepHAiHOi CKOPOCTH HA
Baly.

TIpocTellMM  3J1eMEHTOM  YTJIOTHEHHS
sBJAseTc HaGuBouHbIN canbuHHK. [IpnMenende
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Puc. 7-4. KOHCTpYKUHS TMADPONATHl MUTATE/b-
HOro Hacoca.

1 — HanpaBAsSIOWHA annapaT noclenHell CTYNEHH;
2 — paGouee KoJaeco; 3 — 3al(UTHOe Koablo: 4—
TNPHXHMHOE KOJIb11O; 5 — pa3rpy30uHbiii AHCK;
6 — MOmyIIKa MNATH; 7 — BTyJKa uaTbl; 8 — raiika;
9 — KOJbUO M3 TENJOCTOHKOR pesHHbL

ero, 0/[ako, OTpaHUYeHO AABJEHHEM M TEepH-
GepuitHoit  cxopocTblo Basna. HabuBounble
CaJBHHKH JJsL  OKPYMXHBIX CKOpOCTefi BaJa
cBhllie 25 M/C HONOJB3YIOTCA  TOJAbKO TPH
yCTaHOBKe OCOGBIX OXJIaAHTeJNbHBEIX YCTPOHCTB.

[lpu GoJsiee BBHICOKHX CKOPOCTX M AaBJje-
HHAX YCTAHABJAWBAIOTCH YMJAOTHEHHA C MJa-
BAIOIWHMH KOJbLAMH. ITOT THIN YIJOTHEHHS
obecrieunBaeT HajlexHylo paboTy Hnacoca 10
CKOPOCTH B MecTe cKoJbxenus 40 m/c u orau-
qaerca GOJbUION [OJIOBEYHOCTbIO. YMJIOTHe-
HHe € TJIaBAIOWIMMH KOJbLAMH MOXET clelo-
BaTb 3a HeGOJILIIHMH OCEBBLIMH CMeLleHHAMMU
paGouero koseca. C ero NMOMOILBIO BOCMPHHH-
MaloTcs GoJee BHICOKHE MABJEHHS, 4eM 3TO
BO3MOKHO B YIVIOTHEHHSX C CaNbHHKOBOH Ha-
61BKOI.

Jns HacocoB ¢ 6OJbUIUMH MepHepHHHbI-
MH CKODOCTSIMH Bajla H BHICOKHM JaBJeHHEM
BOIbl TPHMEHSIOTCHA IesieBble -(OECKOHTaKT-
Hble) ymjioTHeHMd. IIpuHOmN JQeHCTBUS ITOTO
VIUIOTHEHHST OCHOBAH HAa OpraHH3alHM pas-
IPYXKEHHOTO OT JaBJieHHd BOABl YYacTKa
C OTBOAOM yTeueK H MOABOAOM OXJamXKAal0-
mIero KOHJeHcaTa.

KoHlleBble  YIVIOTHEHHS 1e/leBOTO THIA
HAIJIH IHPOKOE PACIHPOCTPAHEHHe B MOIIHBIX
THTATENbHBIX ‘HACOCAX, TIOCKOJbKY OHH Tpe-
OyIOT MeHblIEro YXOAa MpH 3KCHAyaTaluy,
ueM YIVIOTHEHHS C MSTKOM CaJbHHKOBOH Ha-
OMBKOM1, OTJMYaoTCst OOMABIIOH JAOATOBEUHO-
CTBIO B HauGoJiee TpHEMJ/IEMbl TPH aBTOMATH-
3anuu paBoTel HacocHoro anperara. Cymiect-
BEHHBIM HEAOCTAaTKOM SIBJSETCS TO 006CTOsM-
TeNBLCTBO, 4YTO HPH paboTe TPOHCXOAUT I10-

CTOSIHHAsl yTeyKa NHTaTeJbHOH BOAbI, OAHAKE
TPH NPaBHJAbHOH KOHCTPYKILHMH H COOTBETCT-
BYIOLEM HCIIOJIHEHHH YIJIOTHEHHS 5TH YTEUKil
MOryT OBbITb CBeleHbl K MHHUMYyMY. MoxHe
TakXe OTMETHTL, YTO IIPH TaKOM YINIOTHEHHS
BaJa TMOTePH SHepPrHH Ha XKHAKOCTHOE TPeHHe
He TpPeBBIAIOT T0TePb B HAaOGUBOUHOM Cadab-
HHKe, eC/IH He CYHMTaTb MOTePb JSHEPTHH, CBA-
3aHHBIX C YTEeYKOil MHTaTeJbHOH BOMLL ‘

Hdas nazexHoOd paGoTbl lUeJeBLIX YIJIOT-
HeHHil JaBJeHHe NMOABOANMOrO YIJIOTHSIOUIEro
KOHJIEHCATa AOJKHO GBITh BbILIE TIPHMEPHO Ha
0,049—0,098 MIla (0,5—1,0 krc/cM2) naBaEHHS
B 3altupaeMoil mnosoctd. TloZBOI X0MOXHOrO
KOHJeHcaTa 115 YIJIOTHeHUH NMPOH3BOAHTCH OT
HaNOPHOH JIMHHH KOHAEHCAaTHHIX HacocoB. [das
peryJHpOBaHUS 1aBJEHHS YIJIOTHSIOUIEro KOii-
JeHcaTa lla NOABOISINEeH JIKHHH YCTaHABJM-
BaeTCs KJalaH peryJupyloluil «mocnae cebss.
HieneBble yNJOTHeHHSI YYBCTBHTENbHH K 110~
MajJlaHHo TBepAbIX uactuu. [JosToMy Ha noa-
BOJASINIEN JIMHHUM KOHJAEHCATa JOJXKHBLL ObiTs
YCTAHOBJIEHBl (DHJBLTPHL.

Tlpunnunuanpuble CXeMbl 1IEJNEBOTO i
CaJIbHUKOBOTO VIJIOTHEHH  JaloTCsi  Ha
puc. 7-5.

Bce nmurarenbible HACOCH MOJMKHBL
HMEeTb Ha HaAlOPHOH JHHHU OOpaTHHIH
Kjaanad H yCTPOACTBO AJIS peLupKyIs-
IHH BOAB NPH MaJbiX Ilofayax Ha-
coca.

O6paTHbli KJamaH IpeloxXpaHsieT
HacoC OT IOsIBJeHHs oOpaTHOro TOKa
BOABI NPH €ro aBapHilHOM OCTaHOBe,
a TakxXe IIpM HaXOXJEHHH Hacoca 3
pesepBe ¢ OTKPLITOH 3aJBHKKOH Ha
BBl JaYe.

YcrpoiicTBO peunupkyasiuuu obec-
ne4yHBaeT HalexHylo paboTy Hacoca
TIPH MaJbIX NIOJla4ax IHTaTeNbHOH BO-
Abl. Ecnin npn HopMmanabHBIX ofopoTax
Hacoca He ofecnmeyuBaTbh KaKOro-To
MHHHMaJbHOIO 1POTOKAa BOJH uepes3
Hacoc, TO BoJda B Hacoce OBICTPO Ha-
rpeercs, TeMIepaTtypa ee LOCTHIHeT
TEMIEepaTypbl HACHIIEHHA IPH JIaHHOM
JaBJeHHH 1 B Hacoce OYIET NPOUCXO-

- IuTb nmapoobpasoBanue. B skemnyara-

UHH 3TO sIBJIeHHe Ha3bIBaeTcsl «3amna-
pHBaHHeM» Hacoca.

Ocoby0 onacHOCTL Napoobpasosa-
HHe B Hacoce npeicraBiasier 15 pabo-
Thl IHApaBAndecKol TisATH. [Ipu Haau-
YMHM B KaMepe THAPOTATH NapOoBOAi-
HOHl CMecCH Hecyliasi CIOCOBHOCTb Pas-
rpYy30YHOrO JIHCKA pEe3KO yMeHbHIa-
ercsl, IPH 3TOM JUCK BCJIEJNCTBHE CXKa-
THS1 1apOBO3JYIUHOH CMECH MOXKeET
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Puc. 7-5. YcTpoiicTBO KOHLUEBHX YIJIOTHEHHM
HacoCOB.

a —¢ Mparxkofi uaGmekofi; 6 - menesoe; [ —pan;
2-,py6amxa Bazia; 3 — moxson XONOAROTO KOHIEH-
‘cata; 4€— OTBOR MNPOTeIKH B GaK HHIKHX TOYEK;
J == XONLUA CaJbHHKOBOA HaGHBKH, 6 — KOJbOO TH-
ADABIHIECKOr0 YHJAOTHENHS (d;ouapb); 7 — HaKuM-
mas- OyKca callbHHKa; 8 — OTBOA NPOTEYKH B ne-
aspaTop; 9-— OTBOA NPOTEUKM B KOHIEHCATOP ue-
pes runposarsop; 10 = oTpaxKaTeAbHHIA agucK; If —
KaMepa OXJaXKAeHHs.

w

CMECTHTbCS B CTOPOHY BCACHIBaHH# Ha
HEJIOMYCTHMYIO BEJIHYHHY, 4TO TIPHBE-
IeT K TNOABJEHHI0O MeTalNIuecKoro
TpEHHA OHCKa O TOANATHHK. Takoh
PeXMM IDHBOAHT K OGLICTPOMY H3HO-
€y pasrpysounoro aucka. B naubosee
TAXKENLIX CAYYaAX IHCK MOXKeT GHITh
COPBAaH ¢ BaJja Hacoca, a paboyue Ko-
Jeca NOBPeXJeHH IpPH 3aJeBaHUU O
HanpasJsionine amnnapartel. Crexyet
TIPH 3TOM OTMETHTb, YTO BOAA, HOCTY-
namwuias B CHAPOUATY, NPH JAPOCCENHU-
POBAHUHU Yepe3 Y3KYIO HieAb JOHOJHH-
TeIbHO HarpeBaeTcd H nmapoo6pasoBa-
HHE B KaMepe pa3rpy30ouyHOro yCTpoH-
CTBAa MOXET HauaTbCS paHbille, 4eM
B'caMoM Hacoce. [Ipn Maneix mogayax
TeMIepaTypa BOAH B KaMepe T'MApas-
JH4YecKOll nATH MoxXer Ha 10—15°C
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HPEBHINATD TEMIEPATYPY BOIABI HA BhHI-
Jlade Hacoca.

AproMaTHYecKOe BKIJIOUEHHE pe-
OHDKYJASIUHH TI03BOJIAET HCKIIOUHTD
3TH peXHMEBl, TIPHYEM TIPOIyCKHas
CNOCOOHOCTD JIMHHH # KJanaHa pewup-
KYJSIUH ROJXHA COCTABJATH OKOJIO
25—30% HOMHMHAJBHOM TIPOM3BOJIH-
TEJbHOCTH Hacoca.

B kauecrse mMmysabca Has aBToO-
MaTHYECKOr0 OTKDLITHA KJaTaHa pe-
HUDKYJAAUNH MOXKET GOHTb HCHONb3O0-
BaHoO:

a) CHHXeHHe mepemajga AaBieHui
Ha HM3MEPHTeJbHOH nHadparme;

6) cCHHMXKeHHEe BeJUYHMHBl CHJIBI
TOKa, NOTPeGJseMOr0 JBUTATENEM;

B) YyBeJIMUEHHE Harpesa BOAH
B Hacoce.

JIMHUA  peuMpKyJasiuMH JOJNXKHA
TaKKe BKJIOYATbCH NPH 3aKPHITHH 06-
paTHOro KjanaHa Ha HarHeTATeJlbHOH
JIMHHH, 4YTO OCecmeuuBaeTcsd 3aMblKa-
HUEM 3JIEKTPHUYEeCKHX OJIOK-KOHTAKTOB
Ha HapyXHBIX pbiuarax o6paTHOTO
KaanaHa. JIMHHUA peuupKyASUHH [0J-
XHa ObITb TIpPUCOEMHEHA K HANOpPHOH
MarucTpajJH Hacoca A0 O0O6paTHOro
knanana. C6poc BOABI Yepe3 KaanaH
PELHDKYASLHH TIPOH3BOIHTCS B Jea-
3parop.

B) Cucrema  maciocHaGxeHus H
OXJIAKACHHUA MHTATEJNbHBIX arperatoB

3a HCKJIIOYEHHEM MaJIOMOLUHBIX
[IHTATEJbHBIX HAaCOCOB, HMEIOLIHX KOJIb-
LIeBYI0O CMAa3Ky MNOIIIMIHHUKOB, BCe
COBPeMeHHble NHUTATeJNbHREE arperarhl
HMEIOT  CHCTeMY  IIDHUHYAMTEJIbHOH
CMa3kH, TaK Kak TpeGyIOT 3HauHTeNb-
HOTO .KOJHYecTBAa Macja /A CMasKH
NOAMWMKUIHUKOB, 3y6uaTelx MydT, pe-
AYKTOPOB M HATOJHEHHS HIPOMY(DTH.
Jis HacocoB ¢ TYpOUHHBIM TIPHBOJIOM
Heo6X0IHMO TakKxke 00eCHeuHTh IoJa-
Yy Macja B CHCTEMY CMasKH U pery-
JIHDOBAHHA TIPUBOJHOH TYpPGHHBL.

Cucrempl MacjiocHaGKeHUs Kpyn-
HBIX TIHTATeJbHBIX arperatoB MOTLYT
6biTh TOApa3feNieHBl Ha JABe IPyn-
Obl: CHCTEMbl HEHTPaJH30BAHHOIO H
HHAMBHAYAJbHOIO MaCJOCHAOXKEHH.



CucreMbl HHAWBHAYaJbHOTO Mac-
JIocHaGXKeHHsT BKJAKOYAKT B cebs Mac-
J06ak, pabGoune M MyCKOpe3epBHHIE
Mac/JI0HaCOCH, MacJI00XJIaIHTeNH,
QDHIBTPEIL, apMATYPy U MACJONPOBOAHL.
PaGouuit Macionacoc B 3THX cucTe-
Max pacnoJjaraercsi Ha BaJy 3JeKTpo-
JBUPATe]s1 M BCTYNaeT B paboOTy TOJb-
KO Tioc/Ie pa3BopoTa arperara. B Mo-
MEHT TycKa MacJ0 Ha TOLUIHNHHKH
TofaeTcst IYyCKOpe3ePBHHIM MacjaoHa-
COCOM,

B cucreme cMaskm Hacoca H
3JICKTPOABHUTATENA HCNONAB3YETCS TYp-
GunHoe Maci1o Mapku 22. Ilpunnu-
TnHnajbHas cXeMa MacaocHabxXeHus Ha-
COCHOTO arperata ¢ THApOMYydTOR
npeJcTaBleHa Ha pHC. 7-6.

YcTaHOBKH ¢ TypGoOHacocaMHu HMe-
10T CHCTEMY LEHTPaJH30BAHHON CMas3-
KH OT o0mell MacaocucTeMsl Typ6ore-
Hepatopa. Takas cucTeMa CMasKH IH-
TaTEJIbHOTO arperaTta oxaswiBaercs 60-
Jlee  IIpocTOR M HazaexHoi. OnxHaxo
B [NUTaTeNbHBLIX arperatax ¢ Typ6o-
[IpHBOAOM, NOMHMO MAacja HH3KOro
J4BJEHHs, HCIOJNb3YEMOTO B CHCTEME
CM43KH, HeoO6XOAMMO HUMETh Macio
BBICOKOTO JaBJIEHHS JJIST CXEMHl pery-
JIEpOBaHHs NPHBOAHOK TYypOHHH. Jlia
3TOM LeJd arperar UMeer CBOKIO Mac-
JIOCHCTEMY, COCTOSIILYIO #3 TJIaBHOTO
MacC/AsHOTO Hacoca-peryJisitopa, ycra-
HOBJIEHHOTO Ha BaJy TYpPOHHBHI, TYCKO-
BOro MacjoHacoca, maciasHoro 6aka,
TIEPENIYCKHOIO KJallaHa, apMaTypH H
MacJ0NpPOBOAOB.

Macio K Hacocy-peryaaropy mno-
CTynaeT OT MAacJSHOM CHCTEMBI OCHOB-
HOH TYpGHUHBI.

Cxema MacjocHaOXeHHSI TaKoro
arperara ©Obl1a TpeAcCTaBjdeHa Ha
puc. 5-3.

s oxnaxienyus y3JioB HaCOCHOTO
arperata HCIOJb3YIOTCSI BOAA TEXHH-
YECKOTO BOAONPOBOJAA M XOJOAHEIA
kounencar. Ha wmacaooxmanurens,
BO3AYXOOXJalUTeJNH JBUTATeNA, OX-
JaxkJeHHe MATKHX CaJbHHKOB IOAA-
eTcd BOJa H3 UHPKYJAALWUOHHOR Maru-
CTpaJIH.

Oxaaxnesue poTopa u CcTaTopa
3JIeKTPOABHIaTeNeH TYCKOPE3epBHHIX
HacocOB 3Hepro6JIOKOB MOHNIHOCTBIO

300 MBT u BHIUE OCYIIECTBJASETEA
XOJIOJJHBIM KOHJAEHCAaTOM OT HAafOpHOH
Maructpanyu KOHJIEHCATHBIX HAacoCOB
HJIH HacocaMH OaKOB 3alaCHOTO KOH-
Jencara. OTBoJ KOHJIEHCATa TOCHE
OXMaXKJeHUS 3JEeKTPOABHUrarTesasl INpo-
H3BOJUTCH B KOHIEHCATOP. XOJIOHBIN
KOHJEHCAT NOJaeTcs TaKKe M Ha KOH-
LeBble YIVIOTHEHHS HACOCOB IIEIeBOr0
THTIA. '

Ha oaunum noxeona xoHpgencara
yCTaHaBAHBAIOTCA Mapa/ie]bHO ABA
$uIbTpa A7 OYHUCTKH BOZBI OT TBEP-
Abix ¢pakuufi. Onud ¢unvTp pabouni,
ILpyroii — pesepsHulfl. [l nogxepxa-
HHSA HeoOXOAMMOIO JAABJIEHHS NOIBO-
IMMOro KOoHIeHcaTa mnocie (GuabTpoB
ycTaHaBAHBaeTcs KJaalaH, peryaupylo-
Myl papjaeHue «mocye cebs». Ha au-
HHfIX IOBOJA  KOHJEeHcaTta s
OXJIaXKJeHHUsI BJeKTPOABHTaTeNeH H0J-
¥KeH YCTaHaBJAUBATBHCA TIPeflOXpPaHH-
TEeJIbHBIH KJIanaH.

r) Cucrema 3aumursl M GJIOKHPOBKH
MNHTATEJLHBIX arperaTos

CoBpeMeHHBII NMUTATENbHBIH arpe-
raT MMeeT BecbMa Pa3BHTYIO CHCTEMY
3amHThl, 6J0KHPOBOK, CHTHAMH3aUHH 1
KOHTpOIA. DTO no3sossier obecneyy-
BaTb 6e30mMacHOCTb PaGOTH IUTATENb-
Horo arperara ¥ Oecnepe6oiiHyl0 mO-
Jauy NHTATENbHOH BOAH B KOTel.

Han6osnee cnoxHylo cucreMy 3a-
IIMT HMEIOT NUTaTeJbHBlE arperarthl
GJIOKOB CBEPXKPHTHUECKOTO JaBJIEHHS.
B xauecrBe npumepa B ta6a. 7-2 mpu-
BOJSTCH IlepeueHb M XapaKTepHCTHKH
3alIUT 37eKTPO- U TYpOONHTATETbHBIX
HaCOCOB.

[ToMumo 3amut, npexrycMOTpeH-
Hbox TY, na psAje arperatoB ycTaHOB-

"JICHbI 3alllUTHI:

a) OT TNOBBILIEHHS TeMIepaTyphl
HNOJIIHITHUKOB Hacoca — AelcTByeT Ha
orkJoyenne [I9H u IITH;

6) OT TOBBILUEHHUS Pa3HOCTH TeM-
7iepaTyp B nepenyckHo#l Tpybe ruapo-
TISITBlL B Ha Bcace — JNefiCTByeT Ha OT-
kiaouenue [19H u T1TH;

B) NpH 3aKpHITHM OOPATHOTO KJja-
naHa — fefiCTByeT Ha OTKJIIOYeHHe
IIH u TITH.
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Ta6 ruya 7-2

Ycraska
HauMedoBaine 3atmnTh o Bpe-| AeficTRHE 3anHTH lNpumetanne
1o napamerpy MedH
Ot nonmxenust asnenus | 0,049 MIa (0,5 kre/em2) | 3 ¢ | Ocranos [I9H OunoBpeMeHHO
Macjla B CHCTeMe cMa3- (u36.) Ocrasos [ITH | orkmouaercs Bano-
K4

NOBGPOTHOE YCT-
pOHCTBO M MojaeTcs
sanpeT{Ha ero
BKJIIOUEHHe

Or ocesoro casura poto- | 1,1 MM
pa Hacoca B CTOPOHY
BCaCHIBAIOILEro NMaTpyo-
Ka

0 Ocranos TI9H —
Ocranos [MTH

Ot napeHust nasienms Bo- | 1,375 MIla (14 krc/cm?)

AbBl HA BCace Hacoca

20 ¢ | Ocranos ITI9H —
Ocranos IITH

Ot nosviulennst napnenus | 41,2 MIla (420 kre/cm2)

BOABl 32 HACOCOM

0 | Ocranos INNTH —_

Or noumkenus pnasnenus | 21,6 MIla (220 krc/cmz)

BO/Bl 32 HaCOCOM

0 | Ocranos IIDH [Tpu passopore
Ocranos [1TH TISIE 3antura nefi-
CTBYeT C BhIIEpX-
Koit 0 20 ¢

Ot yMeHblueHdss pacxoma | 3,5 T/u
BOJBl Ha OXJaMIeHHe
CTATOPA 3JIEKTPOABHIA-
Tedst

3mun | Ocranos [19H —

Ot yMeHblIeHHsT pacxoma | 30 T/4
BOAbl HAa OXJAMAEHHE
poTOpa  3JIEKTPOJBHra-
TeJs

3 mun | Ocranos [19H —

Ot naneHus gasdenus | 0,0884 MIla

macal K ruapomydre | (0,9 kre/em?) (usb.)

3JIEKTPOHACOCa

3aukra, yKazaHHas B M. <«O»,
TIpeIOXpPaHseT THAPONATY OT MOBpPEXK-
JEHHUST NPH yBeJUUYEHUH TEeMIepaTyphl
BOJbI B KaMepe pa3rpy3ouHoOTO YCTDOH-
¢TBa. B sJexTpoHacocax  THIIOB
112-500-180, I12-430-200, 113-430-180
¥ Jp. 3alUTa JefcTByeT INPH NOBLI-
fleHHH JABJEHHS B KaMepe THUApPOINS-
ThI IO ‘OTMpEeNeJeHHOrOo TIpeaena.

IMToMuMo 3a1mHUT COGCTBEHHO HACO-
¢a OTKJIIOYeHHMe arperara BBI3LIBAIOT
3aU(UTHl TPUBOAHON TYpOHHbL:

a) OT mpeBbILIEHHS dYHCAA 060pO-
‘TOB;

0 | Ocranos [13H

6) OoT 0CeBOT'O CIABHra poTOpa TYP-
OHHBI;

B) OT NOHHKeHHsS JlaBJeHHus B CH-
>TeMe CMa3KH;

r) OT NOBBIIIEHHS NaBJIEHUS B CH-
cTeMe peryaupoBaHus;

) OT HapyIIeHHs MaCASHOTO KJIH-
Ha B YIOPHOM INOALIHIHHUKE;

€) OT MOBHILIEHHS [aBJEHHs Ha
BBIXJIOTIE TYpPOHHEL

Hacochl ¢ 3/1€KTponpuBOAOM MOTYT
TakKXe OTK/JI0YaTbCsl 3allHTaMH 3JIeK-
TpoABHTATENsI: a) MaKCHMAaJbHOH TO-
KoBoO#; 6) nudpdepeHIHaNbHON.
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ITeppag u3 9THX 3awUT JNelicTByeT

IpU Neperpy3ke 3/7eKTPOJABHraTeNs MO

TOKY, BTOpas — IpH BHYTPEHHHX IIO-
BpexkaeHHsiXx o6MOTOK cTaropa.

[Ipu cpabarteiBanuy J1060H H3 3a-
UIAT THTaTelbHOrO TypOoHacOoca BHI-
TIOMHAIOTCS CJAEAYIOLINe Olepaluu:

3aKPBIBAETCSt CTONOPHBIA KJaNaH
NpUBOJAHONA TypOHHBI M NOCJAE 3aKpH-
THA 00paTHOrO KJjanaHa Ha Bhjgaue
Hacoca:

0JaeTcsi HMITYAbC HA OTKDHITHE
KJlafmaHa pelupKYASLNH;

NOJAeTCA MMIYJAbC Ha OTKJIOYEHHE
6ycTepHBIX HACOCOB;

[ofaeTcs HMIYJAbC Ha BKJIOUEHHE
TT3H;

nojaercs HMNYJAbC Ha TIEPeBOJ
6Jioxa Ha nosoBHHHYIO Hau 30%-Hyi0
Harpysky.

. Ilpu noHukeHHy jpaBiAeHUS Macjia
B ‘CHCTEMe CMAa3KH JOTOJHHTEJNbHO OT-
KJII0TaeTcsl BaJlOIOBOPOTHOE YCTPOIi-
CTBO H HajJaraetrcs 3alpeT Ha ero
BKJIIOYEHHeE.

IIpu cpabaThHiBaHMH 3alUT MYCKO-
pe3epBHOro Hacoca:

OTKJIOYaeTcs BHIKJAIOYATENb 3JeK-
TPOABUTATENs] U NOC/He 3aKphiTHs 00-
PaTHOrO Kj1anaHa:

nopaercs HMMIYJAbC HAa OTKPHITHE
KJanaHa peuypKyasaLHy;

TIOLAETCS HMMIYJAbC Ha OCTaHOB
06J10Ka;

HaJlaraetcsi 3anpeT Ha BKJIIOYeHHE
anekTpoHacoca no ABP (aBromaruka
BKJIOUEHHUS pe3epsa).

TlomMuMO pefcCTBHS 3aIUUT MHTA-
TeNbHLI arperat npefoXpaHsieTcs OT
HEHOpMAJbHBIX DPEXHMOB CHCTEMORN
aBapHiiHOH cuTHaJu3auuu. B Hee BxO-
AST CHTHAJIBI: ‘

a) TpH TIOBBILIEHUH TeMIepaTyphl
NOJIMHIIHUKOB;

6y TpH CHHXKEHHH YPOBHS MacJja

B Macjobaxe;
" B) NIPH HECOOTBETCTBUH OTKPHITHS
WM 3aKPBITHS KJallana peuMpKyJs-
Uy, oOpaTHOrO KJalaHa H HallOPHOH
'3aJlBUXKKH,

r) IpH Heperpy3ke 3JeKTPOJABHIa-
tens1 [19H no Toky;

) npu noBbIeHHOA BHOpaNHH
NOAMIMIHUKOB arperara;
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e) NpH neperpyske ynopHor'o nox-
urynauka [1TH;

XK) Tpu TNOBbIIIEHHH TeMIepaTyphl
B IIEPENyCKHOH TpyGe pasrpysouHoro
ycTpolicTBa Hacoca.

KpoMe toro, Ha aBapuilabil curaan
BPEMEHHO MOTYyT OBITh BBIBEAE€HBI HeE-
KOTOphle  3alHUTH, YKa3aHHbE B
Taba. 7-2.

ABTOMaTH3aUMs TPOLECCOB NycKa
1 OCTaHOBa arperara, a TaKxe 3allHTa
arperata OT HENPaBHJAbHBIX JNeHCTBME
nepcoHasa OCYINEeCTBASAETCsS] CHCTEMOH
6J/10KHPOBOK.

Cucrema O6JIOKHPOBOK IHpH Mycke
HacOCHOTO arperaTta JAONYCKaeT OT-
KDBEITHE CTONOPHOTO KJianaHa MmpHBOA-
HOH TYpOHHBI UM MAaC/JASHOTO BBIKJIO-
uyaTesisi 3JIeKTpoHacoca npu cobmamoae-
HHH CJIeJYIOMIHX YCIAOBHM:

a) [aBleHHe Macjaa B CHCTeMe
CMa3KH JOCTaTOYHO;

6) naBneHHe BOLH BO BCACHIBaIO-
uieM matpy6Ke AOCTATOUHO;

B) KJamnaH PeUHPKYAALHH OTKPHIT;

T) HMeercss JOCTaTOYHBIl pacxon
KOHeHcaTa B CHCTeMe OXJaxie-
HHSI pOTOpa M CTaToOpa 3JeKTPOIBH-
raress.

[1pu ocraHoBe arperata aBToMartH-
YECKH OTKPBIBAeTCS KJaamaH peuupKy-
JSAUHH, a y HacoCOB € MHIAHBUAYAlb-
HOH  cHcTeMoil MacaocHaGXeHHs
BKJIIOYAETCs MYCKOBOR MacJsiHBIM Ha-
COC, KOTOPHIA OTK/IIO4aeTcd 4epes
5 MHH.

Penefinas annapatypa asromati-
KH ofecledHBaeT BHINOJHEHHE Bcex
BHIIIIEYKA3AHHBIX OMEpalHi [0 MYyCKY
H OCTAHOBY arperara B ONpeHeJNeHHOH
NOCAE0OBATEJILHOCTH IIPH HaXKaTHH Ha
KHOTKY <«IYCK» HJIH «OCTaHOB».

a) Ilyck, HopmaabHas 9KcmIyaTauus
H OCTaHOB NMHTATEJbHBIX arperaron

[Tyck nutarensHoro arperarta Ha-
YHHAeTCs ¢ MOJArOTOBHTENbHEIX Olepa-
umi. IIpexne Bcero Heo6XOMHMO IIpo-
M3BECTH TIIATEJAbHBIH OCMOTpD BCETO
o6opynoBaHHusl, YGeNHTbCS B HaJHYUK
M HCIIPABHOCTH BCEX KOHTPOJbHO-H3-
MEpHTENbHbIX TNpPHGOPOB, NPOBEPHTDH
COCTOSIHHE 3aABHIKEXK M  BEHTHJEH.



[1posepsiercst ypoBeHb Macia B Macas-
HOM ‘6aKe, IpH HeOOXOAHMOCTH CJAHBA-
eTcsl OTCTOH H JOJHBAETCsl CBexee
Macao. IIpoBepsercs cOCTOSTHHE Calb-
HHKOB YILIOTHeHHE Hacoca. Cobupa-
€TCA CcXeMa MacjaocHaOXeHus u Tmpo-
BOAHMTCS OnpoGOBaHUE MYCKOBOTO Mac-
JAsgHoro Hacoca: Ilojmaetrcs Boma Ha
OXJaXKOAeHHe 3JeKTpojaBHrartesnefi U
MacJa00XJaaguTeNeH.

BecbMa oTBeTCTBEHHOH NpeANyCKoO-
BOI onepanuefi sBJSETCS IpPOBepKa
3aluT, OJOKUPOBOK ¥ CHTHAJH3aLUH
HacocHoro arperara. IIyck ycraHoBKH
C HeHcCrnpaBHBIMH 3JIeMEHTAMH 3aIMUT
H# GJIOKMPOBOK He jomyckaercs. B uc-
KIIOUNTeJbHBIX CJay4asix, ¢ pa3peiue-
HUA T7aBHOTO HHXEHepa, HEeKOTOpHe
3aIUMTHl MOTYT ORITb TIepeBeleHBbl Ha
aBapufinpiil curnaj. Ilpoeepserca mo-
JIOXKeHue 3alOopHOH apMarypsl H OT-
KpbIBAETCA BEHTHJb peHUPKYJSUHU
nuratenbHol Boabl. [IoABOAMTCA KOH-
JNeHcaT Ha OXJaXKIeHHe CaJbHHUKOBBIX
ynjaoTHedn#i. B ycraHoBkax ¢ Oycrep-
HBIMU HaCOCaMH BKJAKOuaioTcs B pabo-
Ty OycrepHble Hacochl. OTKpbIBaeTcs
3aABHXKKA Ha JHHUM NOABOJA Machaa
K peryiupymoueMy KJaloaHy THIPO-
My®bTH. .

[TpousBoauTcs 3ano/jiHeHHe THTA-
TeJIbHOT0 Hacoca BOIOH, AJs 4Yero:

a) OTKDHIBaeTCs BEHTHJb Ha JIH-
HUM TporpeBa Hacoca U BO3AYUIHHUK
Ha HamopHOM TpybompoBOAe 1O 3a-
TMOPHOH 3aJBHIKKHY;

06) npHOTKpHIBaeTCA 3alBHXKKa Ha
Bcace JJig nporpeea Hacoca. Hacoc
CUHTAETCS MPOrPeThIM, eclH TeMIepa-
Typa BOAB B HalOpHOM maTpybke
paBHa 110—120°C;

B) IoOc/e IporpeBa Hacoca 3aKpH-
BaeTC BEHTHJb NPOTpPeBa, BO3AYIIHUK
H MOJHOCTBIO OTKPHIBAETCA 3afBUXKKa
Ha BcachlBaloIeM Tpy6onpoBofe.

OTkpriBaercs 3aJBHXKKA Ha HarHe-
Tauuu. [Ipy OTKpHITHM 3aJBHUXKKHU He-
06X0AMMO CJAEJHTb 33 OTCYTCTBHEM
nponycka uepe3 00paTHHIH KJanaH IIo
yBeJIHUEHHIO JaBJeHuHd B Hacoce.
B ciyuae mnpomycka yepes o6paTHBIA
KJlallaH 3aJiBHXKKY Ha Bbljaue HYXKHO
3aKpbITh. BXJAIOUEHHE NUTATENBHOTO
Hacoca ¢ OTKPBLITOR 3aABUIKKOH Ha NH-

TaTelbHYI0 Marucrpanb 6e3 TaBieHis
B HeH He jonmyckaetrcsa. B ciayuae or-
CYTCTBUS [aBJeHHs 3a IUTATENBHBIM:
HacocoM mojaya BOAbl B MarucTpaJb.
ocylnecTBasieTcs:i uepe3 GafimacHywo:
33 BUXKKY.

ITyck HacocHOro arperata MpOHs3-
BOAHTCH KaK BpPYYHYIO <€ GJIOUHOTO:
UTa ynpaBJeHHs, TaK U aBTOMaTHYE-
ckd mo ABP. B nocaennem ciaydae
YMIIYIbCOM BKJIIOUEHHS CJAYKHT OCTa-
HOB pafouero Hacoca WIM HajfleHue
JlaBJdeHUs B IHTATENbHOH MaTHCTpaNH.
Tlocne mocTynieHMss uMIyJabca OT
KJI0ua ynpasienus uin ABP Briawoua-
ercd B paGoTy NMYCKOBOH MacJOHAcoC
(npM HeleHTpPaJH30BaHHON CHCTeMe
MaciocHalxKeHus1), a 3aTeM IpH HAO-
CTHXKEHHH JaBJIeHHsl Macja B CHCTEMe
cmasku 0,0687 MIla (0,7 xrc/cm?) ot
KOHTAKTHOTO MAaHOMETpPa BKJIOYAETCS
3JEKTPOABUTraTeb IHTATEIbLHOT® Ha-
coca. [TyckoBofi Macnonacoc 1o ucte-
YeHHH 5 MHH ¢ MOMEHTa BKJIOYeHHs
3JIeKTPOABUTraTeNs] TIMTATENbHOTO Ha-
€OCa aBTOMAaTHYECKH OTKJIOYAETCS.

TTocne Brixona arperaTa Ha HOMH~
HaJpHOe 4YHCJI0 060pOTOB HEoGXOLHMO:
npocayuiath arperaT H yOeIuTbCH:
B OTCYTCTBHH CTYKa, WIYMOB H IOBHI-
meHHoft BuGpauwn. Heobxomzumo or-
peryJaupoBaTh M0Jayy KOHJAEHcaTa H
OXxJaxjaalmomell BOABH Ha KOHIEBbIE:
VILUIOTHEHHS Hacoca, yOeRUTbC B HOP-
MaJibHOH pa6oTe nOZWHIHHKOB. OT-
peryanpoBaTbh MOjayy Macja Ha THI-
pomydty. Temnepatypa macia, mocry-
napuiero B ruapoMydTy, LoMxKHa Je-
*Kath B mpenenax 30—45°C, Ha cau-
Be He Boie 65°C.

OtperyanpoBatbh paboTy Macao-
oxJnajnuTeneii, CAeAHTb 3a TlepenagoM
naBieHHi Ha (QuAbTPax.

[Ipr mycke Hacoca Ha He3alOJIHEH-
HEIA TpyGONpPOBOJ, MOCTENEHHO OT-
KphiBasi Gafimrac HanmopHOH 3aABUXKKH,.
BBITECHHTb BO3AYX H CO31aThb f1aBJe-
HYe B HANOPHOM MarucTpasy, Iocie
yero OTKPBITh 3aIBUXKKY HAa Harsera-
HHH.

[IpoBepuTh NosioKEeHHe POTOpa Ha-
coca II0 yKasaTeJl0 OCeBOro CIBHUra.

Bo Bpems HOpMaJIbHOH 3KCIIyaTa-
MM HACOCHOTO arperata HeoOXOIHUMO:
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OCYWECTBAATL TIOCTOSIHHEIN KOHTPOJD
3a o6lUM COCTOsIHHEM O6OpYyL0BaHHUS.
‘Ocoboe BHHUMaHHe cjenyer o0pamars
Ha  NJOTHOCTL (JIaHIEBHIX COENHHe-
nuit. He nonyckaercs Bo Bpemst paGo-
TBl NOJATSI?KKA Taek Ha COENWHEHHHX,
HaxOAfALIHXCSA NOJ BBICOKMM JaBJeHH-
£M. Bo speMs pa6oTel HACOCHOTO arpe-
raTta BejJercsl CHCTeMAaTHHUeCKHH KONT-
Ppoiib 3a BaXKHeHIINMH NapaMerpaMu
paboThl: JaBJeHHEeM B IPHEMHOM H
HanopHoM naTpyOKe Hacoca, AaBJIeHH-
eM B KaMmepe THAPONfTH, TeMuepary-
poH mHTaTeNbHOH BOAH HA BXOJeE B Ha-
coc, TeMmieparypoil BOoAB B Kamepe
THAPOTATH, JaBJeHHeM Macjaa Ha
£Ma3Ky, [JaBJeHHEM KOHJeHcara Ha
OXJaXJeHUe CaJbHUKOBHIX YIJIOTHE-
HHUH, CUJIOH TOKa B 0OMOTKAX 3JEKTPO-
JBHUTaTeNs.

B npouecce sxcnayatanuu seobxo-
AHMO BecTH HalJI0JeHHe 3a BayKHei-
UIAMH Y3JIaMH arperarta: THAPOINSTOH,
KOHUEBBIMH  VYIJIOTHEHHSIMH, THAPO-
MYQTOH, CHCTEMOH OXJIaXKIEHHUs1 IBH-
raTens, MacaoOXJalHTeNAMH.

CucreMaTHYeCKH NIPOBEDPSIOTCS Be-
JH4YMHa BHOpauWu arperata ¥ OCEBOM
capur. [Ipn Haiuynuyu CETKH Ha BCAChI-
BawieM Tpy6onposoie HeoGXOIHMO
CIeJHTh 33 CTENEHbIO ee 3arpsa3HeHHs
Io fepenaly HAaBJaeHus, B uHCTpyK-
1IHH 110 3KCIIyaTalldu KaxKIOro arpe-
fata yKasaH MakCUMaJbHO JHOIYCTH-
MBI nepenan Ha cetke. [lo nocruxe-
HHH 3TOTO Ilepenana CeTky Heob6XomH-
MO YHCTHUTb.

Heofxonumo TiaTeapio CIeIHTh
3a jlaBjleHUEM BCACHIBAHUSA GYCTEPHO-
IO HacoCa, TaK Kak CHIXKEHHE €0 MO-
2KeT 06yCIOBHTh CHAbHOE [TafieHue LaB-
JIHHAl Ha BXOJle B OCHOBHOH Hacoc H
KaBUTALHIO TOCHAEIHETO.

He nonmyckaTb «3anapuBaHus» IH-
TareJpHoro Hacoca. OCHOBHEIMH TpH-
YUHAMU <«3aMaPUBAHUSS SIBASIOTCA:

a) peskoe CHHXEHHE YPOBHS BO-
Ibl B easpaTope;

6) pe3koe CHHIXKEHHE Pacxoja BOJIbI
TIPH 3aKPBLITOH JHHAH DPEUUPKYJISIHH;

B) pe3KOe yBeJHYeHHE MPOHU3BOMAU-
TeJbHOCTH IPH 34COPEHHOH CeTKe Ha
BcaceiBalomieM TpyGonpoBoe;
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T) yBeJHYEHHE COIPOTUBJEHHUA Ha
JHHUH Ppas3TPy3KH H3 KaMmepbl ruipo-
HATHL

[Ipn BO3HMKHOBEHHHM <«3anapuba-
Husi» HAGIIOA210TCA CUJAbHEIE YAADH H
UIyMbl B Hacoce, CHUXKeHWe JaBJeHUs
Ha HarlOpHOH CTOPOHE Hacoca, peskHe
KojiebaHUst HArPY3KU JABUTATENS, Ope-
nenseMble Mo amnepMerpy. Ecau npa-
HATbiE 3KCTpPEHHBIE MepH TIO ycTpaHe-
HHIO «3allapHBaHHUSI» HE JaiT pe3yJb-
TaToOB, TO HAaCOC CJelyeT OCTAaHOBHTD.
Tlocne octanoBxu Hacoca HeOOXOAHMO
IPOBEPHYTh DOTOP BPYYHYIO € IEJbIO
oGHapyXeHHs 3afieBaHufi B Hacoce,
a TakXKe NPOM3BECTH PEBH3HIO THADO-
HATHI.

{cTaHOB HaACOCHOIO arperara Mo-
JKeT MPOH3BOAUTLCS ¢ OJIOUHOTO IHTA
KJIOUOM YIIpPaBAE€HUS MJIH aBapHHHOH
KHOTKO# wa MecTHOM mure. Kpome
TOT'O, arperaTt MOXeT GbITh OCTaHOBJEH
AelCTBHEM 3alliuT,

ITpu ocraHoBe arperarta B pe3epB
HeOOXOAUMO BaKpBITh 3aABHAKKY Ha
HanopHoM Tpybonposoje u yOe uThCH,
4TO [0 Mepe 3aKPLITHA 3aJABHKKH
[HPOM30ILIO ABTOMATHYECKOE OTKpPHI-
THE BEHTHJEH peNupKyASLuY, Tocie
Yero KJIKOYOM Ha OGJOYHOM  IuTE
yOPABJAEHHST MOMXKHO OTKJIIOUHTb 37AeK-
TpojBHTaTeNb Hacoca. Tlpu oTkIIOYe-
HHM HACOCHOI'O arperara INpPOBEPHTL
BKJIIOUEHHE MYCKOBOTO Macaonacoca H
OTMETHTb BpeMs Beidera pOTODOB.
Hopwmanpnoe BpeMsa Boifera yxasbiBa-
€TCsl B HHCTPYKILUH [10 9KCIUIYaTaluH.
[Tocae 5TOro 3aKpBIBAIOTCA 3aABHAKKH
Ha BXOJe BOABI B MaCACOXJAAIHTeNdb U
Ha OXJIaxK/IeHHe 3JIeKTPOJBHIaTeNs.

JI7151 BO3MOXKHOCTH BKJIOYEHHS Ha-
coca o ABP oOTKpBITE BeHTHABL A4
IporpeBa Hacoca M HaIOPHYIO 3a-
nBuKky. Tlepes OTKpHITHEM 3aABHKKH
HeobxoaumMo y0enuThCs B INJIOTHOCTH
ofpaTHOro KjamaHa, AJs 4ero cHava-
Jia OTKpeIBaercs Gafinac HaloOpHOM 3a-
neuxkd. Ecay mpu stom porop Haco-
ca He HauHHaeT Bpauatbcs B 006par-
HYI0O CTODOHY, MOMKHO OTKDBIBaTbh H
OCHOBHYIO 3aJBHXKKY. Lein Oyaer ob-
Hapy:KeHo, 4To oOpaTHBIH KJaanaH NH-
TaTeNLHOTO Hacoca NPONycKaer, TO
HY2KHO HeMeJJIeHHO 3aKpHTb Hamop-



HYI0 3aABHXKKY. BxawouaTb 3/eKTpo-
IBUraTelb TNpPH BpalleHHH poOTOpa
B O6paTHYIO CTOPOHY HE paspewaercs.
[Tocne Bcex omepalu# 10 OCTaHOBY
NHTATEJNbHOTO HACOCa MNepeKaYareib
6JOKHDOBKM arperata yCTaHOBUTL B
IOJIOYKEHHE «PEe3epPB».
_ lpoGuplii nyck arperata, Haxo1s-
[merocss B pe3epBe, HEOOXOAUMO IIPO-
W3BOAHMTb He pexe 2 pas B Mecsl.
[Ipr BbIBOJE HACOCHOTO arperara
B PEMOHT CJelyeT 3aKpbiTb BEHTUIH
Ha JUHHA DEUUPKYJISAILHHN, 3aKPBITh 3a-
JABUAKKY Ha BcachiBalomeMm Tpybomnpo-
BOJe, 3aKpbiTb BEHTH/IW Ha JIHHHU
[I0/IBOAA KOHJeHCcAaTa K CaJbHHKAM Ha-
coca M OMOPOXKHUTL HACOC.

[TepekiirouaTesb GJOKHPOBKU yCTa-
HOBUTbL B IIOJIOKEHHEe «[1eOJOKHpPOBa-
HO».

ApapuilHBIl OCTAHOB NUTATEJNbLHOrO
arperara BPYYHYIO NIPOH3BOAUTCA TPH
oTxase B paboTe 3aIUHT, YKa3aHHBIX
B TabJ. 7-2, a Takxke B Ciydaax:

a) [pW TOSIBJEHHH JbiMa H3 MOJ-
[IUIIHUKOB HAcoca M 3JIeKTPOABUTa-
Tesd;

6) npu TOABAEHHM JBIMA, HCKD
HJIM CHJIBHOTO 3amaxa ropsauled u3oJs-
IUY U3 3JAEKTPOIABUraATENH,

B) TIpH pa3pbiBe (PIAHLEBBIX CO-
eIMHEHMI MJIH TIOSBJAEHHH CBHIIEH
B CBAPHBIX COEJMHEHHUAX NHUTATENbHbIX
TpyGONPOBOLOB ¥ apMaTyphi;

r) HpH BO3HMKHOBeHHH BHE3aITHOH
CHJILHO#M BHODPALMY,

1) TpH TIOABJEHHH MeTalJIn4ecKo-
ro myma HJAHM CTyKa B 3JEKTPOJABHTa-
TeJie WJIH HACOCE;

e) [pH IOBLIIEHMH TeMneparypbl
Macja Ha cJauBe W3 TIOAIIHIHHKOB
CBEPX AOIYCTHMOTO Ipezena;

XK) TpH «3alapHBaHHH» HACOCA;

3) NpH TOHHKEHHWH yPOBHA Macia
B MacJsiHoM Oake HuXKe HONYCTHMBIX
npefenoB H HEBO3MOXKHOCTH BOCCTa-
HOBHTb HOPMAaJbHBIA YPOBEHb;

©) TpH Ieperpyske JABHraTess IO
TOKY;

K) IpH IpeKpallenny nojadu KoH-
neHcara Ha YIJIOTHEHHsI Hacoca.

[Tpn apapHiinOM OCTaHOBE IHTA-
TeAbHOTO arperara B paboTy BKIIOUa-
ercst no ABP pesepBHbill arperar.

PaccmoTpeHHble B JAHHOM pasjese
BOTIPOCH! IyCKa, HOPMaJibHOii Sncivlya-
TamMH M OCTAHOBA NMHUTATEJbHBIX arpe-
raToB KacaloTcsi HaCOCOB C 3JeKTpHue-
cKuM mpHBOTOM. Ilpumenenue TypGo-
NPHUBOJAA  CYLIECTBEHHO OCJOXKHACT
3KCIUIyaTaldI0 YCTAHOBKH, ITOCKOJIbBKY
npuBOJAHAs TypOHHA NpEeACTaBJfAeT Co-
60l BecbMa CJOXHBII arperar co CBO-
ell cCHCTEMON aBTOMaTtH3aluH, 3allHThL,
KOHTPOJISL M ynpaBienus. B aanHOM
pasjesne OCOGEHHOCTH 3SKCIIyaTaluIr
co6crBeHHo TYpOUHBI He paccMarTpil-
BAIOTCA,  TIOCKOJBKY 3TH BOIPOCHL.
OoCBellleHbl B TVIAaRaX, NOCBSILIEHHBIX
nycKy, OCTAHOBY H 3KCIyaTaluy Ia-
POBHIX TYpOHH.

e) Henonankm B paGore HacocHOro

arperara, MX TPHYHHBI H CcriocoGb!
ycTpaHeHus
[Ipn 3sKcmayaTauMn  HaCOCHOTO:

arperata MOTYT BO3HHKHYTb pPasJuy-
Hble HernoJajlkd B ero paboTe, BbI3Ba-
Hple JeeKTaMH H3rOTOBJEHHs], Henpa-
BHJIbHBIM MOHTaKOM, HEKaUeCTBEHHBIM
o6cayKMBAaHHEM HJAH eCTeCTBEHHBIM
H3HOCOM JeTaJjefl.

HauGonee xapaxktepubie Henoqaai-

KH, TIPHYMHBI UX BO3HMUKHOBEHHS H.
crtocoB bl ycTpaHennss  NPHUBENEHbL.
B Tada. 7-3.

7-2. JEA3PATOPDI

a) OGmwue NONOKEHHS

TepMuueckue Aeasparopsl B Tell-
JOBOH CXeMe CTaHIHH BBHINOJHAIT
nedbifi paA GYHKOHI: MOMHMO CBOEH
OCHOBHOM — Jeaspaluy JHTATeabHOH
BOJBI, OHH CJy#XaT CTYIEHbIO I0J0-
rpesa B pereHepaTHBHON cXeMe 10J0-
rpeBa BOJbl, AKKYMyJHpyioueh u 6y-
depHOil eMKOCTbIO MEMXAY KOHJAEHCaT-
HBIMH ¥ I[IHTATeNbHBIMH HAacOoCamH,
SABJASIOTCS HCTOYHHKOM Tapa TOCTOAH-
Horo JAaBJeHus ¢ TeMmIepaTyphl, a
TaKxe MECTOM BBOAA B CXeMy pas-
HOTO  pOAAa  BBICOKOTIOTEHLHAJIbHBIX
apenaxeil. B anepro6aokax ¢ npsMo-
TOUHBEIMH KOTJIaMH AeaspaTop BKJIO-
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Ta6ruya 7-3

Heronanka B pajote Hacoca

Ipuunsa HenoNagkH

Crocod ycTpaHenus

Hacoc e paseumaer TpeGye-
MOrO J@BJEHHS H MPOH3BO-
IUTEJBHOCTH

OceBoe ycuime He ypaBHOBe-
wusaetcs. Porop cmemaer-
Ci B OCeBOM HallpaBJeHHH
Goslle, ueM mpenycMaTp-
BaeTCsl HHCTPYKUHEH 1o 3K-
CIIyaTanuu

TloseinerHas BuGpanyst Hacoca

TloBbiieHHyI HATPEB MOAMIHI-
HHKOB

UpesmepHEIli Harpes BOAM B
Hacoce

424

o)

a) OGpHB MM 3aKIMHHBIHHE 32-
JBHXKKH Ha BCACHIBAOULEM TPY-
GonpoBosie

6) 3acopeHne 3alUTHOR CceTKH

Bj [lponyckaeT BeHTH/b Ha JHHHH
PelHpKyJIALHH

T) ¥ BellMueHsl 3a30pH B YJIOTHE-
HuSX paGouMX KoJec

n) PaGouue Kojieca cMellleHH OT-

HOCHTeJIbHO HanpasJIgOIIUX
annapatoB
e) Hapymenne  repmeTHYHOCTH

CTHIKA MeXJy BHYTDPEHHHM H
HADYXHBIM KOPIYCaMH WM
CTHIKOB MEXIY CEeKUHSIMH

%) CHrdkeHne ypoOBHA B Jeaspa-
TopuoM Gake. CHuwenue naB-
JleHusi, pasBHBaemoro Oycrep-
HEIM HaCOCOM

PaspaGoTasmce  apocceJibHble
e B I'HAPONSATE HJH YIVIOT-
HeHdst paGoyHX KoJiec

a)

6) Ieperox BoaM IOX Pasrpysou-
HEIM JUCKOM HJM BTYJKOH ns-
THl, BCJEACTBAE Yerc YBeJH-
yyBaeTcsd JaBJleHWe B KaMepe
33 Pasrpy30UHBIM JUCKOM

»3aNapHBaHHE“ Hacoca

Porop macoca He or6anaHcu-
pOBaH

Pacuenrtposka arperata
YeemuyeHsl 3a30pnl B IOLIHI-
HHKax

r) Huskas TemnepaTypa Macna

Bu6panusi TpyGonpoBoioB
Maunmtit pacxon Machia
PacueHTpoBKa arperara

Maugisl 3a30psl B TIOAIIHITHHKAX,
He ofecneueHo HeoGXoauMoe

NpuJieranye Bajla K BKJAJBIIY
I"psisHoe MacJio :

r)

a)
6

Hartupul B npotounolt wactu

Ilpu paboTe Ha XOJIOCTOM XO-
Iy 3aKpHIT BEHTH/b pPELHUpKY-
JISLHH

~—

a) OTpPeMOHTHPOBATb 3aABHKKY

6) OunCTHTL 3AUIMTHYIO CETKY

B) OTpPeMOHTHPOBATDL UM CMEHHTH
BEHTUJIb

r) 3aMeHHuTb VIUIOTHATEbHbIE

KOJIbLIA, IIPOM3BECTH DPEMOHT

H3HOLIEHHBIX aeTallelf

CMeHHTD JMCK THAPONSTH M

HPaBHJIBHO YCTaHOBHTH DOTOP

B OCEBOM HalpaBJIEeHHH

Y CTP4HHTH HEMIOTHOCTH CTH-

KoB. Hamamasurs, npotounts m

NpUTEpeTb MeCTO I0J OPOKMIAZ-

Ky B Hapy:xHOM Kopmyce. 3a-

MEHHTh TPOKJAAKY, HPOBEPHUTH

IJIOTHOCTE  YIVIOTHHTEJBHBIX

NOSICKOB B CEKIHMSIX

x) Boccranosurs HOPMAJIbHEL
YPOBeHb B j1ea3paTopHOM 6a-
ke. Oraagure pa6oty 6y-
CTepHOro Hacoca

ITpoBepurs cocrostHue nerasei
H IpH Heo6XOIUMOCTH 8ame-
HHTh 3aM4CHBIMH HJH MpPOH3-
BectH peMmoHT. [lposeputsb
6Henvie poTopa

[MpoBepuTb Mecrta YIJIOTHEHHH
CTHIKOB, YCTAHOBHTL HOBHIE yiI-
JIOTHEHHS

1)

e

~—

6

~

Tpopepurs BeHYHHY Hoxmopa
Ha Bxoze B Hacoc. [IpoBepuTh
OTKDBITHE BEHTH/S peLHPKYJIa-
LUK

TpousBecTd nuHaMuuecKylo Ga-

JIAHCHPOBKY pPOTOPA

6) IlpoussecTn meuTposky

B) IlepesanuTh BKIAABILK 1ML 3a-
MEHHTb 3aNaCHBIMH

r) lloBecutb TemnepaTypy Macnma
no 40—45°C

Y cTpaHuTh BHOGPALHIO

a)

ig]
a)
6)

¥ BeNMUHTE JMAMETP OTBEPCTHA
B JpOCCEJBbHBIX IIaiGax
[lpoBepuTb UEHTPOBKY H OT-
IeHTpOBATb arperat
YBeNHYHTL MACJAHBIE 3a30pHI,
npHIIA6PUTh BKJAA/IBIUIK 110 Ba-
axy

CMeHHTb MAc/10, NPOMBITH Mac-
JIOBPOBOILl H NOIIUHITHHKY

r)

Flposeputs ocesoil pasber po-
TOpa H €ro nporut

OTKPHITE BEHTWI» Ha JIMHHH
PeLHPKYIALUK

6)



Hpoponxenne Ta6a 7-3

Henosagka B padore Hacoca |

Ipuynna HenonagKu

Criocof ycTpaHeHns © -

UpesMepHhii Harpes Boanl B|a) Hatupst B memsx ruaponstst | a) Ilposepurs Guenne poTopa M

KaMepe THIDPONATHl

[poreuka ropsyeft Bogu u3|a) 3acopenue
KOHIIEBHIX YINIOTHEHHH KOH/IeHCATA

4aeTcs B PACTOIOYHYIO CXEMY C IeJbI0
YaCTHYHOA YTHJIHM3aLMH Telia cOpa-
ChlBAC€MOMH cpelpl TIPH PACTOIKE KOT-
na [60]. Onmako oOCHOBHOH (YyHK-
IHell TepMHYECKHX JHea’paToOpoB sB-
Jsercd ylajeHHe H3 I[IHTaTeJbHOH
BOJAbl KOPDPO3HOHHO-aKTHBHBIX Ta30B.
Takumu rasaMu SIBJASIOTCS KHCIOPOX
(O2) u coGomHas NBYOKHCH YIJIepo-
Ra (COy).

B Tex ycranoBkax, rae m100aBOUY-
Hag Boja oOpabaThiBaercs IO CXeMe
ray6okoro obeccoJuBanus, ceoboIHAS
IBYOKHCH YIVIepojJa B BOJe, Kak Npa-

BHUJO, OTCYTCTBYET, H HaA O€a’paTophbl .

BoO3J1araeTcsd 3azada ydaJieHHA H3 IH-
TaTeJbHOH BOXH JIKIIb KHcJa0ponaa.

[lpn paBHOBECHOM COCTOSIHHM COJepIKa-
HHMe B- BoJe JI6ONC H3 pPacTBOPHMBIX B Hel
Ta30B : IPOTNOPUHAOHAILHO TIAPUHAJLHOMY JaB-
JIeHHIO €ro Hajx Boxoft W KosbdbuuueHty Imo-
raomenus (agcopbumuy), 3aBHCALIEMY OT TeM-
nepatypsl BoAbl. Colep:KaHHE PacTBOPEHHOrO
Tasa B BOJE B OTOM Clydyae MOXKeT ObiTh ONpe-
JeneHo no opmyae

a2 108
C=ua 75 760 108,

rae C — cozepxaHnye
B BOJle, MI/KT; O — K03(duuueHT MoTIomeH s
NpH XaHHO{ TeMIilepaType BOABI, HPHBENLEHHbIA
K HODMaJbHEIM ycJaoBuaM {760 MM pT. icT. H
0°C), MTr/Kr; Yy # Yys — COOTBETCTBEHHO YJeb-
HB1 BeC rasa H BOJBI DIPH HOPMaJBHBIX YCJO-
BHSX; p—TapiuajJbHOe jaBJeHue rasa Hapj
TOBEPXHOCTBIO BOJIBI, MM PT. CT.

Ha puc. 7-7 npuseneH rpadiux,
XapaKTepu3youui PacTBOPHMOCTb
KHCJODOAA B BOJe B 3aBUCHMOCTH OT
ee TeMNlepaTyphl IpH Pa3JHUUHBIX ab-
COJIIOTHBIX JaBJEHHAX BO3AyXa HanX
Bojof. M3 rpaduxa BULHO, UTO B yC-

TPaKTa

B) CasbHUKOBasi HAGMBKAa WM 3a- | B) CMeHUTH
IHTHasA py6alika H3HOIIEHb

DACTBOpENHOTO rasa -

ero LeHTPOBKY B CTaTope

noaBoja af)‘ Ouncrurs Tpakr (bunsTp, Ka-
MephI)

6) JlaBneHne Ha monBozxe KoHaeH- | 6) ObGecneuuTsh HeoGXogHMOe 1aB-
caTa HH¥Ke Tpebyemoro

JieHHe, OTPeryJMpoBaTh KJama-
HBI

HaGUBKY HJH nepe-
mIMGoBaTe PyGallKy

JIOBHSX, KOTZA BOJA HAXOJUTCHA B COC-
TOSIHMM HacHIleHHA (KuleHus), co-
JepxKaHHe KHCJIOpOZa B Hell CTaHO-
BHTCS PaBHBIM HyJio. Ia arom n
OCHOBaH INIPHHIMI TePMHUeCKOH Xean-
palliy BOJBL.

Onnaxo 31Ot rpaduK crpaBelsyB
JJIs PABHOBECHOTO <COCTOSIHHS, Uero
B peaJbHBIX YCJOBHSIX IOOHTBCA He
yAaeTcs BCJAEACTBHEe OrpPaHUUEHHOCTH
NOBEPXHOCTH CONPHUKOCHOBeHUS (a3
(Boma——map) W BpPEMEHH KOHTaKTa
MeXJy TpeloIlHM [apoM U BOJLOM.
Bcnencteue aToro Jgaxe B JyuIIuX
Jea’paropax HeBO3MOXKHO 06ecneynThb
HOJIHOE yIaJieHHe PACTBOPEHHHIX B BO-
qle TA30B, ¥ MUTATeJbHAs BOAA NOKH-
IaeT Aeaspatop ¢ oIpeleseHHBIM CO-
JepXaHueM B Hell KuHCJaIopoxa. ITa
BEJHYHHA CTPOTO perJlaMeHTHDPYeTcH
IIT wu nomxHa COOTBETCTBOBATDH

mrfre

50

40

a0

20

\
N
A\,

4067 80 100 120 74U 160°

10

Pue. 7-7. T'paduk pacTBOPHMOCTH KHCJOPOIA
B BOJeE.
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caegywuaM HopMam (MKT/KT, He 6o-
Jaee):
DHeproycTaHOBKa saBJeHHeM a0 3,92 MIla

(40 krefem?) . o . . . o L. ... .. 30
HepProycTaHOBKa  jaBJeHueM  3,92—
9,81 MIlla (40—100 kre/em2) . . . . . 20
OueproycraHoBka napnemdem 9,81 MIla
(100 xrc/em2) u BbrIE . . . . . . . . 1

0) KoHCTpyKkuusi M NpuUHUMN AeHCTBHR
Aeaspatopa

Ha puc. 7-8 npencrasnena npun-
UuHajbHad CcXeMa  TePMHUYECKOTro
Jeasparopa. YcTaHoBKa COCTOHT W3
JeaspauuoHHO KOJOHKH U 0axa ak-
kymyasaropa. Ilogaua peaspupyemoi
BOJABl OCYULECTBJISETCS B BEPXHIOI,
a Tpelollero napa B HUXKHIOKW YacTb
KosoHkH. [locTynarontas B Gak-akky-
MYJIITOp BOJA HMeeT TeMIepaTypy,
OJH3KYI0O K TeMIepaType HacCHIUeHHS.
Ilpouecc merasanum BOABI B OCHOBHOM
OCYINECTBJSACTC B  KOJNOHKE, XOTA
H B '0aKe-aKKyMyJsTope 3a cyeT OTC-
TOSAL TPOUCXOAST UYACTHUYHOE BHIJEJe-
HMe MeJbYalINuX NY3bLPbKOB rasa H
HX yJaJeHue.

\

I /2
17 @Fflﬁ g
/
12 5

Puc. 7-8. IlpunumnuanbHass cxemMa pgeaspa-
Topa.

1 — feaspaTODHA KOJOHKA; 2 — GaK-aKKYMYJIATOD;
3 — OxJMlajMTeNlb Bblapa; 4 — PeryjisAToOp JaBJeHHS;
5 — peryasiTop YpPOBHA; 6 -—— FHApaBAMYECKHH 3a-
TBOP; 7 — IpeJOXpPaHHTENbHBIH KjalaH; 8 — NOABCH
XHMHUYECKH OYHIIEHHO!N BOObLI; 9 — MOJBOX OCHOBHO-
ro KoHzeHcarta; I0 — moaBoj IpeHa)a loAOTpeBaTe-
Melt BHICOKOTO maBienusi; Il —mozmom rpemwoigero
mapa; 12 —orBoxg measpHpoBaHHO® BOAB; I3 —
OTBOJ Bblapa; [4— BeiXxjonm B atMmocdepy; 5 —
apeHax; 16 — TennmooGMeHHUK IS OXJaXKJIeHHs
npo6 Bopbl: 17 — BOAOYKa3aTelbHOE CTEKJO.
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9D HeKTHBHOCTD HeaspailMn BOJIH
B TEPMHUYECKHX [€a3paTopax 3aBHCHT
OT KOHCTPYKUHUH JeavpaTopos, JaBJe-
HUSl, NIPU KOTOPOM INPOHCXOMHUT Jeas-
usi, a TakXke OT pexuMa 3KCiyara-
LLHH.

Ilo criocofy opranusanuy KoH-
TaKTa BOJABI C IPEIOLIUM IapoM Aea-
3paTopHl pasAefAoTCs Ha ILIEHOuHbIe,
CTpy#iHble, KarejbHble, GaporarcHnie
H rOMOWHHPOBAHHBIE, COYeTaIIHe
B cebe ABa HJH HECKOJbKO H3 mepe-
YHCJEHHBIX  CHOCOO0B  VBEIHUEHHS
<BOOOIHON MOBEPXHOCTH BoAbL. Pasne-
JIeHHe BOJABI Ha IJIEHKH OCYHLIecTBJIs-
eTcsl MOCPEeNCTBOM pAa3HOTO pojfa ma-
CaloXK, H3 KOTOpPHX Hamboabuiee
paclnpocTpaHeHHe B OTeYeCTBEHHBIX
deaspaTopax 60JbIIONH MOUIHOCTH I10-
Jgyumsia oMmeroobpasHas wHacaaxa ¢
OTBEPCTHSIMH. :

HpoGienne BoIbl Ha CTPyH MOKeT
OBHITL OCYLIeCTBJIEHO NMPH TIOMOLUH pS-
da PacnoJoXeHHBIX APYr MOX APYLoM
TapeJoK (IPOTHBHER) C OTBEPCTHSMH.
Bap6oraxknas geaspamus HCHOAb3Y-
€TCsl B HEKOTOPHIX CJAyvYasix JHIlb
B KauyecTBe JIONOJHMTENBHOH CTymeHu
deaspalHy.

Harpes neaspupyemolt Boast 10
TeMIepaTyphl HACHIILeHUs elle He sIB-
Jsgercss JOCTATOUHBIM YCJOBHEM  IJs
Ka4yeCTBEHHOH Jeaspanun. He wmenee
BAXKHOHW 3ajnadell sBjsieTcsl CO3faHHe
yCAOBHH JAast  OBbICTPOH 3BaKyaluuu
BBEIJIEJNUBIINXCA M3 BOABL ra3oB. B
ea’paTOPHBIX KOJIOHKAX Ca3H yAaJs-
I0TCA 1apOBOH NPOXYBKOH KOJMOHKH
CHH3y BBepX HaBCTpeuy MOTOKy Ia-
Jalollelt BOJABI, NOCJe 4ero naporaso-
Basg cMech yjaJaserca B atmocdepy.
IDTOT MOTOK HA3BIBAETCH «BBITTAPOMY.
HaHHble GKCITyaTanuu M0Ka3blBAOT,
4T0 3P PEKTHBHOCTD Aea’dpallui B 3Ha-
YHTEJbHOH Mepe 34BHCHT OT BeJHUH-
HBl «BHIIapa» (puc. 7-9). as neas-
paTopOB IOBHIIIEHHOIO AaBJEHUS 3Ta
BeJMYHHA He AOMKHA OBITh HHXE
1,5—2 xr mapa Ha TOHHY BOASL

Ha sddexrusnocts  geaspauuu
BJAHSIET TaKXe TeMIlepaTypa [OCTy-
nawoiuell B xeaspatop BoAbl. C NOBH-
IIeHHeM TeMIepaTypsl BOJLI, MOABO-
IHMOH K JAeaspaTopy,  BA3KOCTL



010 u 3hdext JAeaspauuu yayyliaercs.
y Onnako TofaBaTh B KOJIOHKY BOILY
c TeMIepaTypol, O/H3KOH K TeMIlepa-
Type HAaCBLILIEHHS, TOXKE He PEKOMEH-

=)
=1
oy
| et

\ JyeTcsi, TIOCKOJbKY STO COKpamaer
0,06 pacxoj TPeollero napa M yxXyAllaer
\ 'YCJIOBHSI BEHTHJISIIUY KOJOHKH. MuHH-

MaJbHBIH HarpeB BOJABI B Jeaspartope
nosken ObITh He Huxke 5—6°C. Bean-
\ " yyHy Harpesa nopsigka 10—15°C cue-

Codepstcanue Kuenopoda , Mrin

0,02 JYyeT CUhTaTb ONTHMAaNBHOM.
B Hacroslee BpeMsl B YCTaHOBKax BHICO-
7 70 27 KOO JABJEHHS [PHMEHAIOTCS  JeaspaTophl
P ”’ wry » [IOBBIIIeHHOTO naBdenus, 0,588—0,687 MIla
binap, T (6—7 xrc/em?). DTo MO3BOJAET YMEHBUMTH
"Puc. 7-9. 3aBucuMOCTh S()(EKTHBHOCTH Tep- ugeno  TIBJI, a  TakKe YJAYHIUATL yCAOBHA
MHUECKO/l [easpauuH OT BJMUMHEl BEINapa. neaspaund. Ha GoibwuncTse sHeproSaoxos

mourgocthio 150, 200 u 300 MBTr nmeaspa-
HYOHHAs YCTaHOBKA, Kak TPaBHJO, COCTOMT

KO ‘ 3 ABYX GAKOB-aKKyMYJSTOPOB M yCTaHOBJEH-
W TOBEPXHOCTHO® ~HATHEHHE ~BOMLI HHIX HA HHX 71ea5palHOHHBIX KOJOHOK (M0 Ofi-
YMEHBIIAIOTCSA, CKOPOCTb Ay dysun Hol ma Gake-akKymyJaTope). Jluuib Ha Grokax
KHCJopoja B CJIo€ BOABI BO3pacTaeT 300 MBT ¢ ra3oMasyTHbBIMH KOTJaMH TIpuMe-
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Puc. 7-10. Jeaspanuonnas xonorka ICIT-500.

{ — xopnyc; 2 — KpblinKa; & — BOZOpacIpefeNuTenbHOe yCTpOHCTBO: 4 — citoM oMeroo6pasHoft Hacauku; 5-—
paTpy6oxk IJis TOABOfA HH3KOTEMNEDPaTYPHBIX TOTOKOB; 6 — naTpyGoK ajs TOABOAa H pacipefefieHHst KOH-
nencaTa rpejouero mnapa TIBJ; 7 — mapopacnpejeiuTenbroe yeTpolicTBO; 8 — cMecHTesbHas Kamepa; 9 —
flaTpy6oK mAsA TNPOXORA BhMIapa; 0 — HUXHHE DEIIETKH; 11 — BepxHue pelleTKH; [2 — IpyXkHHA.
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HAIOT yCTaHOBKY JABYX KOJOHOK H2 OJHOM Halgsope M Tmoasepraerca 1 pas B 4 roiw

Gake. Ha nByxBaibhoM Gnoke 800 MBT Ha BHyTpEHHeMY ocMmoTpy H | pas B 8 ger —
KaXIOM M3 JBYX 6aKoB-aKKyMYJAATOPOB PHADABIHYECKOMY HCIBITAHHIO € 'MpPEABAPH-
YCTaHABJIMBAETCS! TaKXKe IO JBE [easpallioH- TEJILHLIM  BHYTPEHHHM OCMOTPOM. Beluuwua
Hble KOJIOHKH. TPOGHOrO THIPABIHYECKOrO NABACHHA NOJK-

Ha momubix sHepreTHueckux 6moxax npu- Ha cocraBasaTh 1,25 paGouero pamnenus
MEHSAIOTCS CJAeIYIOlHe THNBl AeaspallHOHHBIX B _IeaspaTope, HO He MeHee uyem 0,294 MIla
KOJIOHOK: (3 xrc/cm?),

Ans 6aokoB 150 u 200 MBT — xom0HKH
runa JCI-400 wan JCII-500, paSoraiomue B) Pexumsl paGorst u sxcmayarauus
¢ aasgennem 0,588 MITa /(6 kre/em?); Neasparopos

151 610k08 300 MBT — KOJOHKH JIICTI-500,
paGotaiowme ¢  nassenweM 0,687 MTla Pa60"ry J€a’pauHOHHOH YCTAHOBKY
(7 xrc/em?); : XapaKTepU3ylOT ee ACNAyaTalHOHHbIe

A 6aokos 500 u 800 MBT — KONOHKY XaDaKTePHCTHKHU:
‘ngér} gg%a (7?;fcaz;*2@')‘f1“e ¢ JAasieunem a) 3aBHCHMOCTD CONEPKAHHUS KHC-

Ha puc. 7-10 u 7-11 mpencrasaens kon- Jopora B ,aeaaupnposaHH‘on BoIE OT
CTpyKUusaA KoJoHKH THma JCII-500 u cxema THADABJAHYECKOH HaATPY3KH H Harpesa
AeaspauHOHHON YCTAHOBKH C NPIMOTOYHEIMH BOLH B Heil; _
KOTJIaMH.

Kamarnt neaspatop moBbiIeHHOTO aBie- 0) sasucuyocth mp CACJIBHO  J0-
HHA (KOJOHKA M GaK-aKKyMyaAsTop) mome- IycTHMOH THAPaBIHIECKOM Harpysku
KHT 0053aTeNLHON PErHCTPANHH B [ocroprex- OT HarpeBa BOJBI B HEH. :
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Puc. 7-11. Cxema pmeaspanuonHoi ycraHoBkH G10K0B 150—200 MBT ¢ NpAMOTOYHBIMU KOTJIAMH.

I — aKKyMyJsTODHLIE 6ax; 2 — nea’panHOHHAS KOJIOHKa: 8 — peryaaTtop paBneHus 0,688 MIla (6 krc/cm?);
4 — peryaaTop npmasJsenus 0,118 Mlla (1,2 krc/em?); 5—nap or De3ePBHOr0 HCTOYHHKA; 6 — c6POC M3 pacro-
TOUHBIX ceflapaTtopos; 7 — npenax IIBIl; 8 — konnencar u3 Gaka 3amacHOrO KOHAeHCaTa; 9 — OCHOBHOft KOH~
neHcat; 10 —nmap u3 or6opos TYypGHH. 11 — Buinap; I2 — K DHTaTeNbHBLIM HacocaM; I3 -- NTHHHH NUPKYJIA-
uun [I3H; /4 —xomAeHcaT M3 NpeHAXHBIX GakoB; 15 —map OT LITOKOB KnanaHoB; I6 -~ Rap Ha 3KEKTOPbl W
ynaotHenusn; I7 —B pacwupHTeNb npeHaXkelt HH3KOTO JaBJEHHS.
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Prc. 7-12. 3aBHCHMOCTD KOHEWHOTO COAepXKa-
HUSI KMCJI0POJA B AEa3pPUPOBAHHON BoJe.

@—oT Harpepa BoAbl npu pP=0,4+0,65 MIla
(4,1—6,6 xrc/cM?), THADABIMYECKOHR HArpy3Ke D, =

=120+160 kr/c, HaYaJbHOM COHXEPXAaHHK KHCIODOAA
‘C,=0,3+0,6 Mr/kr; 6 —OT THAPaBIMYECKOH Ha-

TPYSKH TIPH _ JaBJAeHUH TIpeomero mnapa p=
=0,284+0,4 MIla (2,9—4,1 xrc/cM?), HarpeBe BOJEL!
Af=11+24°C H HauaNbHOM CONEPKAHHH KHCIODPOAA
€ =0,3+0,64 Mr/xr.

O6e 3TH 3aBUCHUMOCTH AJA Jeas-
paropa I CII-500 npencrasiensl Ha
puc. 7-12 u 7-13.

Kak BHAHO H3 rpaguka Ha pHC.
7-12, peaspatop [CII-500 sBecbma
VAOBJETBOPHUTEJBHO pafoTaer B IIH-
pOKOM AuanasoHe Harpysok. Heo6xo-
JHMO OTMETHTb, UTO KOHEUHOe comep-
XKaHHe KHCJIOpOJAa B NHUTATEJbHOH
BOJie B OTIpellesIeHHOM Mepe 3aBHCHT
OT KHCJODOMOCOJAEPIKAHUSA IOCTYIAlo-
" 1Iero B Jea’paTop OCHOBHOTO KOHJIEH-
€aTa, KOTopoe B CBOIO ouepelb OyHer
3aBHCETb OT BO3AYUIHOH IIJIOTHOCTH
KOHAeHCATOpa W HOPMAaJbHOH paGoThl
Jea3palHoHHBIX YCTPOHCTB KOH/IEH-
catopa (ecJH OHH HMEHTCH).

Ha Ttennosnexrpouentpansax BhI-
COKOTO NaBJeHUS, IJe J0OABOK XHMHU-
YeCKH OUYUIIEHHON BOJIBl BEJHK, TIPH-
MeHfleTcs [BYXCTyleHUaTasg CHCTeMa
Jeaspalldd, pu KoTopoil N06aBouHAad
BOJA MHepej] MOCTYNJeHHeM B OCHOB-
HOWM JAeaspaTop MNpefABapUTeJbHO JHe-
Tasupyercd B JeaspaTtopax atmocdep-
HOTO THIA.

mfy D\g \
550 2
450 a ,
| \;><(
380 7 \ N
250 ™~
Al

50 ’ N
w30 80 70 80 °C

Puc. 7-13. PacueTHasi 3aBHCHMOCTbL Hpelelb-
HOH TuIpABJAMUECKOH HArpy3kd OT Harpesa
BOIABI U JAABJIEHHS Tiapa B KOJIOHKE.

I—p=0,68 MIla (7 xrc/em?), x=300°C; 2—p=
=0,392 MIla (4 xrc/em?®), ¢;,=300°C; 3 —p=0,118 MIla
(1,2 Krc/cm’), t,=20°C. Touka a: p=04 MIla

(4,09 xrc/cm?), Dm629 T/u; Touka 6: p=0,4 Mlla
(4,09 xrc/em?), D=551 Tt/a.

[IpuBenennple Ha puc. 7-13 3aBu-
CHMOCTH IT0O3BOJISIIOT YCTAHOBHTb 30HY
CIloKoiHOH pafoTel Aeaspartopa. Ecan
pexuMm paboTh Jeasparopa, onpelle-
JsieMblH THAPAaBJHUECKOH Harpyskoi
H HarpeBOM BOJBI, XapaKTepHayeTcs
TOUKOH, Jexalllell HUXKe KPUBOH MpHU
COOTBETCTBYIOIlEM JaBJieHHH, TO Jea-
sparop Oyzer paboraThb CHOKOHHO.
Ecan paGouas Touka HaxOAMTCH BHI-
Tle KPHUBOHU IIpefeJbHOI'O0 peXuma, TO
easpaTtop OKaxercs Heperpyxes-
HeiM., [Ipy atom Habmonzaerca He-
yeroirumBast paGora neaspartopa, Xa-
pakrepusyiolascs TOABJIeHHEM THIy
paBIUYEeCKHX yIApPOB B  KOJIOHKe,
CUJbHOM BmOpauuefi Jpeasparopa H
CBSI3aHHBIX C HUM TPYOGOIPOBOJOB, KO-
geGaHusIMU JaBJeHUd Ilapa B Aeaspa-
TOpe, yXyJUIeHHeM Jea’PaluH BOMHIL.

Jeaspatopsl 6J0YHBIX YCTaHOBOK
JOJIKHB 06ecleyuBaTh KauyeCTBEHHYIO
JeaspalHi0 pacTONOYHOrO Pacxola
IHTATEJbHOA BOAB BO BpeMS MNYyCKOB
TYpPOUHEl TIPH CHHXAKCHHOM  JaBJICHHH
B Jeaspatope 6e3 TpedBapHUTEJbHOIrO
ee JI0OrpeBa.

Kaxnasi neaspalliOHHAst YCTAHOB-
K4 JOJ/MXKHA HMETb HHCTPYKUHIO IO €€
06CAYKHBAHHIO, COCTABJAEHHYIO C yye-
TOM MECTHBIX ycaoBuil. HucTpykuus
IloJIKHA COoJepkaTh Caelyiollhe pas-
Iejbl: ONMCaHMe M XapaKTePHCTHKH
IeaspaTopa, NOPAXOK IyCKa M oOcTa-
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HOBA, MpaBuJia HOPMAJbHOH 3KCHaya-
TaluH, NpeiylpeXxIeHHe H JHKBH/A-
UUA aBapHH; yKa3aHHs M0 TeXHUKe
06e30MacHOCTY M NIPOTHBONOXKAPHOH
texHuke, Hopmanbnas wu GesomacHas
pabora ngeasparopa MOLIEPKHBALTCS
CHCTEMOH 4BTOMAaTHUECKHX PEeryJsiTo-
POB ¥ IPeNOXPaHUTENBHBEIX YCTPOHCTB.
K uum oruocares:

a) perysaaTop ypoBHS BOABl B 6a-
Ke-aKKyMyJsiTope;

©) peryJsiTop AaBJEHUSI TPeKllero
napa;

B) peryJsiTop nepenauBa;

r) peryiastop AaBjeHHS HA TYp6O-
ApoBoJe ¢Opoca napa B KOHIEHCATOD
(mas 6aokos 200 u 300 MBT ¢ mps-
‘MOTOYHBIMU KOTJaMH);

1) NpeloXpaHHTeJNbHBIE KJ4laHBHI.

Perynarop pnaBieHus rpewoilero
napa JOJIKeH HMeTb 3alaTdukd Ha
0,1175 MITa (1,2 xrc/cm2) u 0,588—
0,687 MIla (6—7 xrc/cM?) u nox-
JAepPXKHUBATL JABJIeHHE B KOJOHKE B
npepenax 0,098 MIla (1 xrc/cm?).

ITperoxpanurenbHble KJallaHsl,
YUCJIOM He MeHee ABYX, JOJKHBl OBITb
paccunTaHbl Ha IPONYCK MaKCHMAaJb-
HOTO KoJiguecTBa Iapa, NocTymalolle-
TO B J€a3paTop, H OTPEryJTUPOBaAHBI
Ha JaBJjleHHe, He TIpeBmmaminee 1,15
pabouero.

Tekymnisét KoHTpOb 3a paboToit
AeaspaTopa OCylIecTBASETCS 10 MOoKa-
3aHHAM BOJOYKAa3aTEJbHBIX CTEKOJI,
MaHoOMeTpa JJIsi U3MEpeHHs JaBJCHHS
B KOJIOHKE, TEPMOMeTpa MIJsi H3Mepe-
HHST TeMIlepaTypbl JAea’pHpPOBAHHOH
BOABI H KHCJAOPOAOMEPA  HETPEPHIB-
HOTO JeHCcTBUA. B OJOUHBIX yCTaHOB-
Kax KOHTPOJb 3a paforoft Aeasparopa
BeJercd 1o npubopam, YCTaHOBJEH-
HbiM Ha BILY.

B szagauy obGcayxusamouiero mnep-
CoHaJsa, NOMHMO HaOJIO/leHUsT 3a MPHU-
OopaMH KOHTPOJS H aABTOMATHKH,
BXOAAT CHCTeMAaTHUYeCKad IPoJAyBKa
BOJAOMEDHBIX CTEKOJ, pacXa)KuBaHue
BEeHTHJAEH M 3alBHXKeK, OTGOp 1pob
JeaspupoBaHHON BOABI [Js IIOCJe-
AyIOUlero XHMHUECKOrO aHaJH3a.

Hns obecneuenns: GezonacHoH pa-
0OTBl  Jeas’pallHOHHOH  yCTAHOBKH
J0JXHa ObITh OPraHH30BaHA CHCTEMa-
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THYecKas NpOBEpPKa INperoXPaHuTe/b-
HbIX KJanados. Ilpu aaurenvnofi Ges-
OCTAHOBOUHOH pabore jgeasparopa
onpoBoBaHue TIpefOXPaHUTENbHBIX
KJ1allaHOB JOJIKHO NIPOU3BOJUTLCS 10
crnennajJpHoMy rpaduky. 3to He HC-
KJII0uaeT onpo0oBaHHS 3THX  YCT-
POHCTB NpPH KaXAOM MyCKe Jeaspan-
OHHOH YCTaHOBKH,

IIpn paccmorpennn sonpocos myc-
Ka neasparopa B pabory caenyer
OCTAaHOBHUTBCS Ha ABYX CJyYasx: IycK
Aea’paropa ¢ ONMOPOXKHEHHBIM BGaKOM-
AKKYyMYJSITODOM  (DIOCJIe  PeMOHTa,
BHYTDEHHEIO' OCMOTPA H T. X.) 4 IyCK
AeaspaTopa NpH 3alOJHEHHOM GaKe-
aKKyMyJasTope (BBIBOJ M3 pe3epBa,
nyck 6JioKa II0CJe HENPOMOMIKHTENb-
HOI'O OCTaHOBa). '

IIpn mycke jeasparopa ¢ onopox-
HEHHBIM (aKOM-aKKyMyJsTOpPOM [po-
H3BOJAUTCA TIPOTPeB Heasparopa na-
pOM, 1OABEM JaBJeHHs A0 [OJHOTO
[B neasparopax  0,1175 MIla
(1,2 xrc/ecm2)] wam g0 paBieHud,
pasuoro 0,0196—0,049 MIIa (0,2—
0,5 xrc/cm?) (u36.) (B JeaspaTopax
NOBBILIEHHOTO AABJEHHS), TIOCJAE 4ero
B JeaspaTop noxaercss Boaa. Ilocae
3anoJsiHednss Oaxa-akKymyJasTopa Jo
HYKHOH OTMETKH JaBjeHue ILIaBHO
HOBBIMAETCSA JO pabouero, BKJIAKOYAIOT-
Cs peryaaTophl  JAaBJIeHHs, YPOBHA
U TlepesuBa.

[Ipu nmycke 640Ka ¢ NMPSIMOTOYHBIM
KOTJIOM, KOTJa B 1€a3paTop NOCTylia-
€T ap OT TOCTOPOHHEr0 HCTOYHHKA
n c6poc H3 TYCKOBOrO cemnapaTtopa
(puc. 7-11), naBieHHe B HeM HA BeCh
IepHOA NyCKa TNOANEPKHBAETCS Ha
ypoae 0,1175 MIla (1,2 xrcf/cm?)
peryasTopoM nasJaenust. ITocae BKmiO-
yeHus 6/J0Ka B lapaJiesbHylo pabo-
vy u HabGopa Harpysk#, NPH KOTODOH
B art6ope, MHTAIOLEeM NapoM jJeaspa-
TOp, YCTaHOBATCA HeoOXOAUMEIE napa-
MeTpHE, JaBJeHue B  Jea3parope
NJaaBHO NOoAHHMaerca A0 pabouero,
NocJe Yero BKJKUYAETCS PETYJAATOP
ZlaBJIEHUs W BCe JpyTHe aBTOMaTHUecC-
KHe ycTpodcTBa. Pe3epBHEINl HCTOUHUK
NHTaHHsl Jea’3paTopa IapoM OTKIIO-
qaercs.



Ta6 ruya 7-4

HeucnpaBHOCTE

TIpuyHHa HEHCNPaBHOCTH

Crnioco5 yeTpanesus

IToBrimenne copepiaHus Kuc-
JIOPOIA CBHINE NOMYyCTHMOH
HOpMH; TOsiBleHHe CBOGOjI-
HOH YIJIeKHCIIOTHL

TmapaBiugeckue yaapel B KO-
JIOHKE

I'uppapingeckne ynapsl B 10j1-
BOAAULUX TPY6ONPOBOAAX BO-
Jibl M Napa

IoumkenHne JaBlieHHss B Je-
aspartope

TlopuileHue naBjieHust B Jea-
spatope. CpaGaTsiBaHue npe-
JIOXPaHUTEJIBPHOTO KiaIaHa

a)
6)

B)

)

a)

6)

6)

a)

6)

B)

6)

Hepocratoudsift pacxos Bena-
pa
[Monmxenne TemnepaTypsl Io-
TOKOB, MOCTYIAIOLLUX B KOJIOH-
Ky

Ileperpyska jeaspanHOHHOMN KO-
JIOHKH TI0 BOZE

[TocTynneHne HemoCpeaCTBEH-
HO B 6aK-aKyMyJATOP IOTOKOB,
CoJiepXalHX KHCA0POJ,

HeucnpaBHoeTh  jiea3pallHoHOM
KOJIOHKH (32COpeHHe OTBepCTHH
B TapesKax, KOpDoGJeHHe M1
NEpeKoC TapesioK, M0JIOMKA OT-
JeJbHBIX 3JIEMEHTOB KOJIOHKH)

TenmaoBasi meperpyska jaeaspa-
TOpa- BCNEACTBHE HHU3KOH TeM-
nepaTypsl MOTOKOB JHG0 60Jib-
IOTo Pacxofa MocTynaroulei B
KOJIOHKY XOJOTHOH BOZBI

HencnpaBHOCTD 1€a3palHOHHOM
KOJIOHKH

HenocraTtousniil porpes u He-
JIOCTATOUHOE JIPEHHPOBAHNE Ma-
PONPOBOJOB NPH ITYCKe
Koupnencamust mapa B napoTnpo-
BOJE H3-3a MaJioro IOCTYILJe-
HESL Tpelollero napa

YMeHblIeHHe [ABJEHHS Ipelo-
Iero mapa

Hapyiuenue paGoTsl peryasaro-
pa HaBlieHds

TlocTyn/enue B KOJOHKH GOJb-
IOT0  KOJIMUECTBa  XOJIOIHOM
BOJIBI

Hapyuienve paGoTel peryJsiTo-
pa [AaBleHHS

HencnpaBhocTh  peryJasitopa
c6poca mnapa H3 1ea3paTopoB
B KOHJAEHcaTop (npH pacTonKe
HpSIMOTOYHOTO KOTJIa)

a)
6)

r)

x)

a)

6)

6)

B)

a)

3aaBHKKOH HA JIMHHH BBINApa
YBEJHYHTDL PacXoll

[TpussTe Mepl X MOBHIIEHHIO
Temneparypbi OTOKOB, MOCTY-
NAOMHEX B KOJOHKY, HIlA Orpa-
HHUHTH TIOCTYTJEHHe XOJIOAHBIX
TI0TOKOB

YMeHbIIMTb HAarpysKy neaspa-
IIHOHHOH KOJIOHKH

HampaBHTh  KHCJIODPOJOCOAED-
JAalllue TOTOKH B KOJIOHKY; 1l0-
TOKH CO 3HAUMTE]bHBIM COAEp-
’®aHHeM KHCJIOpOja HanpaBHTb
B KOHJEHCATOp TYpOHHBI
OcTaHoBATL fea3’patop M Opo-
H3BECTH PEMOHT KOJOHKH

ITposepuTs PacXo/bl U TEMNEpa-
TYpy HNOTOKOB, FNOCTYHARIIHX
B KoJoHky. [TpoBeputh paboTy
CHCTEMBI pereHepalldi HHSKOTO
JlaBJeHUs. Y MEHbIUHTH Pacxoj
XOJOAHEIX IOTOKOB B KOJOHKY
OcTaHOBUTDL /1easpaTop M 1po-
M3BECTH PEMOHT KOJOHKH

[TporpeTb NApONpOBOLI, IIPO-
BEpUTb JApEeHaH

He momyckath CHWIKEHHS BEJH -
YMHH HATpPEBa BOJbl B KOJIOHKE
menee uem Ha 5°C

TepexMmOYNTDL MHTAHHE J€a3pa-
Topa mapoM ot ot6opa Gollee
BHICOKOTO [ABJIEHHS, WM OT
POY, unu 0T pe3epsHOro HCTOU-
HHKA

[epeitty Ha pyuyHOe PeryJupo-
BAHHE JaBJeHHs I1apa, OAHO-
BPEMEHHO NPHHATL Mepel K
BOCCTAHOBJEHIO PaboTHl ABTO-
MaTHKH

VBesuenue HOJAYH XOJOMHOM
BOJB! TIPOU3BOJKTL TOCTENEHHO

[lepeitrn Ha pydHOe pery/upo-
BaHHe AaBJleHus JH60 HA MHTa-
HHe MapoM OT DPe3epBHOTO HC-
TOUHHKA

TlepefiTn Ha pyuyHOE PpEryJH-
poBaHue cOpoca; eCclH KJAnaH
3AKJIMHMIO, TPEKPaTHTh COpPOC
13 PACTONOUHBIX CENapaTopoB
B /l€a’dpaTop, TNepeBefisi UX B
KOHJEHCATOD TYPOHHBI
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Mpononxenne rabu. 7-4

HeucrnpaesocTs

Tlpuuraa aedcnpaBHOCTH

Crioco8 yoTpateH s

Cuuxenne umm mosminense | a) Hapymenwe paGotm peryaaro- | a) IMepeiitu na pysnce perymipo-

YpoBHA B 6aKe-aKKyMmyJad-
TOpe

pa ypoBHS

apMarype

BaHHE YDGBHA BOJAN B Gaxe-
aKKyMyJaTope

6) HennotHocT B Bomo3anopHofl | 6) Ysenuuurs (YMEHbIUHTB) MO-

navy no6aBoYyHOR BOJBI; OJHO-
BPEMEHHO TIONKITATbCA yCTpa-
HHTh 3aK/JMHUBaHME WX TpPO-
TEUKH B_ BOJO3aMOPHON apMa-
type. [lposepurs sakpmtue
(oTKpbiTHE) apMaTypel, HaXo0-
asumedca npH HOpMaJbHBIX YC-
JIOBHAX IKCIJIyaTalldH B 3aKpHi-
TOM (OTKPHITOM) MOJIOXKEHHH

Bu6poc Boxwt #3 Aeaspatopos | a) Tennosast neperpyska neaspa- | a) CuusuTh HArpysky neaspaTopa,

{IOBLILIEHHOTO JaBJIEHHA Topa

BhIIApe

[Ipu mycke neaspanuonHHOH ycTa-
HOBKH € 3allOJTHEHHBIM $aKOM-aKKy-
MyJATOPOM BOAY B 0ake HeoOXOZHMO
JOBECTH OO TeMIepaTyphl HaChIeHHS,
T. €. BBIBECTH Ha DeXHUM Heaspalliy.
HOans storo Heo6xomumo cobpaTh cXe-
My PeLHPKYJISIUU BOIBl B J€a3paTo-
pe M MPOKAYUBATH IO Hell BOAY C OJX-
HOBpeMeHHOH nojaueil napa H3GHITOU-
poro JAamjenus. lIpE HocTHXKeHHH
BOAOH - TeMIEepaTyphl HACHIIEHHS U
HeoOXOIHMOH CTeleHH Jeaspaliuy,
olpeenseMoii 10 NOKA3aHUAM KHC-
JopofoMepa, NPOU3BORUTCH 3alloJjiHe-
HUe XoTJaa BOXO#A (B OJOuUHBIX ycTa-
HOBKAX) HJH TOCJAe NOXBEMA AaABJeE-
HAA A0  pabouerc INOJKJIOYEHHE
reaspaTtopa B llapailienbHyl0 pabory
(B ycraHoBKax HeOJIOYHOrO THNA).

r) Henonapku B paborte aeasparopos

Henonanxu B paore reaspatopos
MOTYT NPOHCXOAHUTb BCJAEICTBHME HX
HEMPaBUALHOH SKCIIYyATalHU HJH 110
npuunHe oTKasa B paloTe aBTOMATH-
KH H CPEICTB KOHTPONA.

B tabn. 7-4 npuBOAATCA IePeveHb
OCHOBHBIX HemOJafoK B paboTe jpeas-
paTtopa H CHOCOGHEI HX yCTpAHEHHS.
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B} Heuncnpasuocts
OTBOJYHKA (perysisiTopa ypoB- JIHHHH
Hsl) OXNafHTEJs BHIIAPA

KOHACHCATO- | B

YBEJHUHB  TeMNepaTypy Hm
CHH3HB Dpacxoj nocrynawollel
B KOJOHKY BOXBI

6) UpesmepHo OTKPHT BEHTHNbHA | 6) YMEHbWHMTh BWOAp [0 HOP-

MAJIbHON BEeJNHYUHE

OTKprITS BEHTHAbL Ha 0GBOIHOR
KOHIEHCAaTOO0 THOUHKA
(peryaaTopa ypoBHd)

N

7-3. PETEHEPATHBHBIE U CETEBbLIE
NOJAOrPEBATEJNH

a) OOmHe MoJOXKeHUs

CoBpeMeHHBle NApPOTYPOHHHKEE YC-
TAaHOBKH HMEIOT Da3BHTYIO CHETEMY
pereHepainuy, COCTOALIYIO H3 ISATH—
JEBATH pereHepaTHBHHIX - NOJOTpeBa-
TeJiell, OCYLIeCTBJASIIOIIMX CTyNeHua-
THlA MOAOTPEeB NHTATEJbHOH BOAHL
TIpumeHeHHe pereHepaTHBHOTO MOJOT-
peBa THTATeJbHOH BOJAB SBJAAETCH
30 (eKTUBHEIM CPEACTBOM IIOBHILICHHS
SKOHOMUYHOCTH TYPOOYCTaAHOBKH.

Ilonorpes nuTaTebHOf BOAB OCYILECT-
BASIETCSA [0 OTpele/eHHOH TeMmepaTyphl, 3a-
BucaAmefi B OCHOBHOM OT ‘Haua/bHBIX fapa-
MerpoB mnapa. C yBeaHueHHEM HauYajibHOIO
IlaBJeHHs] YBEJIHYHBAETCS H TeMIeparypa na-
TaTeNbHOH BOALL DPbhEeXTHBHOCTL perenepalun
BaBHCHT TaK¥Ke OT THNa, cnocoba BK/IIOYEHHS
pereHepaTHBHBIX I[10JOTpeBaTes]edl M KadyecTBa
ux paGoThl. ‘

Peresepatusuele NOJAOTPeBATeNH pasle-
JFIOTCH Ha CMEHIHBAW0IHE H MOBEPXHOCTHBIE.
B moxorpeBaTesiaiX CMeIINBAIOWIEr0 THIA Ipelo-
HA Mmap HENOCPeACTBEHHO KOHTAKTHPYET
¢ KOHAEHCATOM, HaTpeBasl €ro MPaKTHYeCKH A0
TEeMIIepaTypHl 'HACLILEHHA Tpelolllero fapa.
B TIOBeDXHOCTHOM fIOLOTpeBaTeNe H3-3a Tep-
MHYECKHX CONDOTHBJCHHH Tepelaud Temaa
TeMIoepaTypa NOJOrpeToil BOIH HHUXe TeMne-



pATYpHl HACBIIEHHS TPEIOIlero mapa Ha 3—
5°C. Jra BejuyHHA HA3RIBAGTCA HeJOTPEBOM.
Heporpep BOIBI IO TeMIEPaTyPhl HaChUIEHHS
rpeioilero fapa 06yCJAOBJAHBAET SHEPreTHYe-
CKy!0 TOTep0 B ycraHoBKe. UeM wmedbule He-
JOTPEB, TEM TPH 3alaHHON TeMrepartype 1o-
JI0TpeBa BOJB HHXKe JLaBJieHHe OTGHPaeMOro
napa ¥ GoJabllle coBeplllaeMas UM B TypOHHE
paGora. TIpu ypenuueHHH HelorpeBa 3KOHO-
MUYHOCTb YCTAHOBKM CHHMXKaeTcs H [OABJS-
€TCs Ilepepacxol TONJIHBA.

TakuM o06pa3oMm, peresepaTHBHas cxeMa
CO CMEUIMBAIOIHMH TIOJOrDeBaTe/IAMH B Tep-
MOJAHHAMHYECKOM OTHOLUEHHH SBJAETCH HaH-
6o/ee COBEPUICHHOMH, MOCKOJBKY 34eCh TNpax-
THYECKH OTCYTCTBYET HELOrpeB H ¢ GOJbLIOH
3G (PEKTHBHOCTBIO HCIOJNB3YETCH TEIJO [peHa-
Ka TPelollero mapa.

IHAKO CYIECTBYeT pAZ  TpPyAHOCTeH
B peasin3al¥¥ MHOTOCTYINEHYAaTOro perexepa-

THBHOTIO MOJAOrpena RHTaTeNAbHOH BOJLI C npH- .

MeHeHHeM  CMeINMBAIOIIHX  WOJOrpeRaTteneh.
OpHa u3 HauboJee CYIMECTBEHHBIX COCTOMT
B TOM, uTO6H oOecleunTh HaJexHOe TpeLoT-
BpalllgHHe [OMAaJaHust BOAB B HAPOTOYHYIO
4acTh TYPGHHB IIPH PAa3iHYHBIX TIEPEXOJHBIX
peXHMaXx.

B nacrosmee Bpems B CCCP geficrByer
TOJIBKO HECKOJBKO YCTAHOBOK CO CMeHIHBAalo-
IHMH TOJOTPeBaTeNsMH HH3KOro JaBJeHus Ha
typ6unax tuna K-300-240 (XTI'3 u JIM3).
B paapuefiieM TIpH TIONYYEHHM SKCIJIyaTa-
LYOHHOIO ONHTA HAMEYEHO NPHMeHATh OoJjee
HIMPOKO TIOJOTPeBaTeJH HH3KOIO JaBJEHHS
CMeIIUBAIOWEro THIIA.

Haunfoarimee pacnpocrpaHediie B HACTOS-
nlee BpeMsi MOJYYRJIH CXEeMHl € TIOBEPXHOCT-
HBIMH TIOJOTPEBATENSIMH, TIDHYEM eIHHCTBeH-
HBIfl TIOLOrpEBaTeNb CMEUIHBAIOUIEr0 THIA —
easpaTop — HCMOJL3YeTCsi B OCHOBHOM AMf
Jera3anuy nuTateabnoil Boanl. [las yBesuge-
HHSl COBEDUIEHCTBA CXeMbl C IOBEPXHOCTHBHIMU
TIONOT'PEBATEJSIMH B  TEIJIOBOM  OTHOUICHMH
B COBDEMEHHBIX YCTAHOBKAX HAaXOAAT HIHDOXOE
pacIpOCTpaHeHHe TIADOOXJaZHTeAH ¥ OXJaiH-
TeNH JipeHaxa rpeomero mapa. [Tockoabky
9acTbh MOJOTpeBaTesiell mnotpebasger neperpe-

i

ang ans

/1,._

0

Mg

Tl napa #3 or6opoB TYpOHHEL, Oblt0 Obi Lie-
Jecoo6pas3no AOrpeBaTh MHTATEBHYIO BOAY 10
doJiee BLICOKOM TeMIlepPaTyPHl, 4eM TeMmepary-
pa Hachlmennsi rpetoitiero mapa. [losbienne
TeMTepaTypel TNHTaTeJLHOH ~BOAH 3a CHET
cheMa neperpesa rpeolierc fiapa OCyulecTslis-
eTcs B BHIAENEHHOR NS 3TOH 1leNH NMOBEPXHO-
CTH ocHoBHoro  mogorpesarens.  Takue
JNEMEHTH DEreHepaTHBHON CXeMbl Ha3blBAIOT-
¢ mapooxJaautensamu. [lpumenende napoox-
JajuTeNell IMO3BOJISET -IHOJHEe - HCIOMIb30BAThH
TEnJIo TPEIoliero mapa ZaHHOTO orfopa W pas-
IPY3HTb TeM CaMbiM BepXHHB oT00p, Ppeio-
WA map XKOTOPOro HMeeT GoJbiiuit x03pQu-
LHEHT LEHHOCTH Telaa. ‘
TlpumeHeHHe TaPOOXNAANTENA B BePXHEM
noforpesaresne (NOCJAGAHEM 10 XORY BOIbI)
NO3BOJISIET HUMeTh GoJsiee BBICOKYIO TemIepary-
py mHTaTenbHON BOAH, YeM B ycTaHoBKe 0e3
IapooXJaauTens, WM Xe TpH (UKcHpoBau-
HOH TeMrepaType TIHTaTeJbHOK BOAH TO3BO-
JsleT CHH3HTh [aBJeHHe TPEIOIUEro mnapa. |
OnpelleeHHBIH  YKOHOMHYECKHR o dekT
JaeT TakxKe pallHOHAJbHOE HCIOJb30BaHHE
Tenaa ApeHaxel rpeiomero napa. C srof
TOYKH 3peHHs] HAaWBHITOAHEHAIUIHM BapHaHTOM
SBJISeTCs Tojaya JpeHaKa Tperolllero fapa
B THTATEJNBHYIO MarHCTpalb 10CAe OCHOBHOIO
nogorpesarens. Hemocratok Taxofi cucTeMbl
3aKJIIOYAeTCs] B HAJHYHK OOJBIIOTO KOJHYECT-
Ba CIMBHBIX HacOCOB. B yClOBHAX 3KCIyaTa-
uny GoJbliee NpeATIONTEeHHe OTRAETCS KacKak-
HOMY CIMBY JpeHaxKa H3 Tojorpesarefeit 6o-
Jlee BHICOKOTO JHaBJEHHS B TOJOTPeBaTelH
MeHbBUIEro JaBJeHHs] 32 CYeT Pa3HOCTH HaBle-
HHI MeXAy 3THMH mojorpesaTensiMH, IIpH Ta-
Kofi cxeMe moBbIeHHe a)HeKTHBHOCTH He-
NOJBL30OBAHUA Tela JApeHaxkell rpemoouero na-
pa JOCTHTaeTcsl YCTaHOBKON oOxJafuTelelr
JpeHaxa, KOTOpPHle  MOTYT BHIIOJHATHCH
B BHJIe OTZEJbHOIO TeIVIoOOMeHHHKa JHGO MO-
I'YyT OHTb BCTPOGHHEIMH B OCHOBHOH TIOROrpe-
Bateab. [IpHMeHeHHe oOXJajuTeNd ApeHaAKa
TIO3BOJIAET COKPATHTb PACXOX Tpelollero mapa
Ha JaHHHIH TOJOoTpeBaTenb 3a cyeT Gosee Hu-

4,
]

pPOXOro HCHOJMb30BaHHA Tapa HHKHHX OT-
6opos.
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Puc. 7-14. Ilpunuunuansuas cxema pereHepallHd HUSKOro gzasjeHus TypOSunn K-800-240-2.
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IlpencraBnennass wa puc. 7-14
<cXeMa pereHepalHHd HH3KOTO JaBJjle-
Hust TypOuner K-800-240-2 xapakrepu-
.3yeT OCHOBHBIE HAaNpPaBJeHHs B CO3JA-
HUM COBPEMEHHBIX pereHepaTHBHHIX
CXeM,

CereBpie moporpesatenn na TAIILL
npeaHasHagalTca AJaH  [OJ0TpeBa
-CeTeBOH BOAB B TeMIOPHKAUHOHHOM
CHuCcTeMe. B ycTaHOBKAX €TaphiX THIOB
TOJOrPEB OCYIIECTBJISANCS B OCHOBHOM
¥ [IHKOBOM Oofjiepax, NOCAENHHH H3
KOTOPBIX  BKJMOYAJICH TIPH HH3KHX
‘TeMIlepaTypax OKPyKaloollero BO3LYy-
xa. OcHoBHOR Go#isep cuabxavcs
napoM OT PeryJHpyeMoro Temaoduka-
THOHHOTO 0TOOpa TYpOHHBL, a THKO-
BB — OT INIPOMBILLIEHHOTO0 OTOOpa
(B Typ6unax rtuna IIT) wuau uepes
POY or marucrpanu ocrtporo Tmapa
IpDH HAJUYHH Ha CTaHLHH TOJBKO
“TeNNOPUKALHOHHBIX TYpPOUH.

B nacrosliee BpeMsi NpUMeEHSIETCS
BoJiee CoBeplileHHAas B TENJOBOM OT-
HOIIEHHH CXeMa THOJOrpeBa CEeTeBOH
BOAB  (puc. 7-15). CoBpeMeHHEIE
KPYNHBle Tenao(pHKaUUOHHBIE TYpOH-
HBl MMEIOT JBa TenaoduKallHOHHBIX
oT6opa (BEpPXHUH M HUKHHUI), K KOTO-
PHIM TPHCOEAMHSIOTCH CETEeBHIE I10J0-
TpeBarenu. Ob6a or6opa HMEWT cJe-
IyIOllHe TIpeJlejibi M3MEHEHUs JaBJle-
nusd:  Bepxuuit —or  0,0588 1o

g

Puc. 7-15. TlpuHuMnuasbHasi CXeMa BKJIOUe-
HUS CEeTEeBOI MOJOTPEBATENbHON YCTAHOBKH.

1 — typ6uHa; 2 — ngeasparop; 3 — KOHJEHCaToP;
4 — ceTeBOHM TIONOTpeBaTeNb HUMKHEHR CTYNEHH IMOAO-
rpeBa; 5§ — ceTemoll ONOTPeBaTesib BepXHelt cTymend
nojorpeBa:; 6 — NUKOBBIX Bomorpefnblt xotea; 7 —
TemjoceTk; 8 — BCTPOCHHBI TelIohHKaNMOHHBIH Ny~
40K KOHMNeHcarTopa; 9, 10 — ceTeBnle Hacochl; I —
TIHI; 12 — kOHAEHCATHBIH HACOC CETEBHIX HOAOrpe-
Barenei.
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0,196 MITla (or 0,6 mo 2,0 krcf/em?);
HUKHHUHA — oT 0,049 gno 0,147 MIlla
(ot 0,5 mo 1,5 xrc/em?). Ipu pabote
TypOHHBI € JBYMS OTOODAMH DEryJu-
pyeMoe JaBJeHHE IOJAEPNKHBAETCS
TOJILKO B BepxHeM OTHOpe, mpH pabo-
T€ € OJHHM HHXHHUM OTOODOM pery-
JUpYyeMOe JaBJieHHe MOJepXUBAETCH
B HHXHeM ot6ope. Maxkcumanapuas
TeMIieparypa ceTeBOH BOJBI DU ABYX-
CTyIleHuaToM momorpese — no 120°C.

Hnas obecneueHus Gosee BHCOKOH
TEeMIIEPaTyphl HaTpPEBa CETEBOH BOAH
B pafoTy BKJ/JIOUAETCs THKOBHIA BOJO-
Tpeinpil Kotea. B cuayuae, ecnu Typ-
6uHA MMeeT KOHIEHCATOP C BCTPOEH-
HBIM  TeNJO(QUKANUOHHEIM  IIYUKOM,
TIOCJTEAHHHA MOXKeT OBITh HCHOJb30BaH
Kak IlepBasi CTylNeHb MOJOrpeBa CeTe-
BOH Boabl. TypOuHa NpH 3TOM HOJIK-
Ha paboraTh ¢ yXyJUIeHHBIM BaKy-
YMOM B KOHJIeHCaTOpe.

6) KOHCTPYKIUHS pereHepaTHBHBIX H
ceTeBbIX mojorpeparetei

PeresepaTHBHbBIE  NOBEPXHOCTHLIE
IIOJOIPEBATEIH 110 HX HAa3HauYeHHIO
H KOHCTDYKTHBHBIM TPU3HAKAM MOTYT
OBITb pasjiefieHbl Ha JABe TPYIIIH:
IojorpeBaTesd HH3KOIO H BBICOKOTO
dasnaenns. Yepes nepsyio rpynny Io-
Jorpesartesiell BoJAa IIpoKauHBaercd
KOHIeHCATHBIMH HAcocaMH TpH CpPaB-
HUTEJIHHO HeBGOJbINOM JaBJEHHH BOIBI
# rpeloulero napa. Uepes mojnorpena-
TeJN BBICOKOrO HaBJjeHHS BoJa NpoKa-
YUBAETCS TIUTATEJABHBIM HACOCOM TOX
JlaBJeHHeM, TPeBBIIIAIONINM JaBJACHHE
B Komue. llaBieHue rpelollero napa
Yy BTHX TeNJOOOMEHHHUKOB JOCTHTaer
5,88—6,38 MIlla (60—65 «xrc/cm?).

At ycJaoBus paboOThl U oNpelend-
I0OT KOHCTPYKTHBHBIE pa3jHudsl [OAO-
rpeBaresiefl BEICOKOIO H HH3KOro JLaB-
aeuusi. [logorpesaresu HH3KOTO JaB-
aenus ([THJL) KoHCTPYKTHBHO IIpolle
U JellieBjie NojorpeBartesell BEICOKOTO
nasaenus (I1B]I1). TloBepxuocTb Ha-
rpeBa 3TUX INOAOTpeBaTesed yalile Bce-
ro obpasosana cucremoii U-o6pasHbix
Tpy6, pasMellleHHBIX B IMJHHApHYEC-
KOM, OGBIUHO BEPTHKAJBLHOM, KOPIyCe,
B BepXHeH yacTH KOTOPOTO HAXOAMUTCH
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Puc. 7-16. HoziorpeBaTenb HH3KOTO [aBJIeHHSA
(ITHO-1) ryp6unn K-800-240-2.

1 — Kopnyc noxorpeparensi; 2-— TPYOHBIH INyd4OK;
3 — BoxasiHasgs KaMepa; 4 — KDBIIUKAa BOASHOR Kame-
pul; 5 — TpyOHas HocKa; 6 — HANpPaBAsIoulas Ilepe-
TOpOJKa; 7 — meperopojika B BOASTHOH Kamepe; § —
aHKepHbIX OosT; 9 — oTBOA BO3AYyXa.

BOJsIHAsT Kamepa C TpyOHOH J0CKOI
(puc. 7-16). B 3aBucumocrn OT pac-
TQJIOXKEHHUST TIePErOPOJIOK B BOJISHOMN
KaMepe IOJOTpeBaTeJH HMEIOT [Ba
HJIH 4eThipe XO0Aa BOABL.

[peromuit map o6pluHO IOAaeTcCA
B BEPXHIOIO UYACTh KOpIlyca, HHUXKE
BOJSIHOR KaMephbl, B OMBIBA€T BEPTH-
KaJbpHble TPYOKH CHApYKH.

JlBuiKeHHe NapoBOro IIOTOKA Ha-
NpaBJasieTcs COOTBETCTBYIOIIMMHE FOpH-

30HTaJbHBIMH TeperopoixamMu. Kon-
JeHcaT Tpeloliero napa cobupaercs
B HWXKHEH YacTH KOpilyca H C/JAHBaeTes
H3 Hero uepes KJjanaH, ynpasJisieMbli
peryasitropom yposHs. Ha kopnyce
nojorpeBaTesisi  IpeLyCMaTPHBAKOTCS
wrTyiepa JJs  T[OABOAA  JpeHaxkei
¥ NMapoBO3AyWHOH CMeCH M3 Mojorpe-
BaTeJel Gojiee BBICOKOTO JaBJeHHS,
a TakXe IluTyllepa AJs oDcoca napo-
BO3JYLIHOH CMECH H TNPHUCOCMHHEHHS
yKasarteseil ypoBHs koHLeHncara. [lep-
BHIH IO XOAY KOHJeHcaTa pereHepa-
THBHBIH MOJOTpeBaTeJb HHOTAA BBI-
HOJHSIOT TOPU3OHTAJBHHIM W BCTPau-
BAOT B TOPJOBHHY KOHJeHcaTOopa
(JIM3). d10 obseruaer KOMIOHOBKY
octanababeix TTH]IL.

Ho mocsenHero BpeMeHH B OTe-
yeCcTBEHHOH 3HepreTHKe B KauecTBe
Martepuana aas tpy6ox ITH]L nenoss-
30BaJach JHIIb JaTyHb Mapku JI-68.

TIpakTuKa 9KCIIyaTauud OJOYHBIX -
yCTaHOBOK Ha CBEPXKPHTHUECKHE Ha-
yaJbpHble NapaMeTpbl Mapa NoKasaja,
OJHAKO, UTO BO MHOTHX CJydasix 3KC-
nayatalyd H B OCOOEHHOCTH NPH He-
3HAUHTEJBHHIX HapyllleHHsaX PpexuMa
paBoThl KOHJAEHCAaTOPOB B OTHOIIEHHH
cojJlepKaHus. KHCJIOPOJa B KOHJeHCcaTe
naryuusie Tpy6xn ITH/ aBasance oc-
OBHBIM HCTOUHHKOM ‘BHIHOCA MeIH
B TPAKT KOTJIOB H INPOTOUHYIO 4acTb
TypGuH. DTO 0GCTOATENLCTBO 3aCTaBH-
JO TepecMoTpeTb BONPOC O BO3MOXK-
HOCTH npuMeHeHns narywn J1-68 mis
uarotosaenus TtpyGok I[IHIA. Has
I[TH]I 6o/ee npaBuabHEIM SIBAAETCT
npHMeHeHHe HepXKaBelollled  cTaju
1X18HI0T. YkasanHoe coobpaxeHHe
ABJsieTCS OJHON M3 CaMBIX CyIIecT-
BEHHBIX NPHUYMH, MOOYAHBIIUX HAvaThb
npuMeHeHWe B pereHepaluu HHU3KOTO
naBjeHust TypOuH  ToJorpepaTesel
KOHTAKTHOIO (CMEIIMBAIOIIEro) THIA.

[TockoJibKy B CMEMIMBAIOLINX MO-
jnorpeBatensix BoOOLIE OTCYTCTBYIOT
[iBETHBIE 'METAaJLIbl, BHIHOC MeIH B MH-
TaTeJbHBIH TPAaKT H3 3TOrO 3JEMeHTa
TENJIOBOH CXeMBI MOJHOCTBIO HCKJ/II0YA-
ercs, DTH TOJAOTpeBaTeH JeilleBe
¥ Tpolle MO KOHCTPYKIMH, UeM HOMO-
rpeBaTesd IOBEPXHOCTHOTO THUINA, TaK
KaK B CMELIHBAIOUINX N0JOTPEeBATENAX
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orcyreTByer TpybHas cucrema. Ipy-
rOH TIONIOXKHTEJIbHOH 0COGEHHOCTHIO
CMELINBAIOUINX TIOZOrpeBaTeied IBas-
€TCsl BO3MOJKHOCTb OGECHEUHTH B 3THX
KOHCTPYKIHAX JAOHNOJHHTEJBHYIO Jeas-
PaLHUIo KOHAEeHcaTd. 3Ta BO3IMOXHOCTD
o0ycaosjaeHa TeM, YTO B annapartax
mogoOHOro THNA, KAK H B Jeasparo-
pax, HarpeB KOHIEHCATA IIPOU3BOJHT-
€5 NyTeM KOHTAKTa C TPEIOLHM TIapOM
€ BO3MOXKHOCTbIO JAOBEIEHUS TeMIiepa-
TYph oborpesaeMofi BOAH A0 TeMile-
PaTypel HaCBIIIEHHS, COOTBETCTBYIO-
uie# JaBJEHHIO B KOPIYCE IOJOTPeBa-
tesst. Hexkortopoe, xots u HeBosbmioe,
yBeanYeHHe 3KOHOMHYHOCTH YCTaHOB-
KH TNpH NPHUMEHEHUH CMEemMBaIIHX
nojorpesaresefl Takxke TOBOPHT B HX
HoAb3Y.

Beuay toro, uto 3HaueHus pasJe-
HHI Tlapa B KOPNycaX OTHENBHHIX I10-
norpepartesefl HI3KOrO TABJCHHA OT-
JINYAIOTCS HEHAaMHOTO, HHXKHHUH IOLO-
rpesarejib MOXer GbITh ycTaHOBJIeH
6e3 nepexayuBaollero nacoca. Iloxa-
9a KOHJIEHcarta M3 3TOro IoJaorpesa-
TeJA B CAELVIOIIHA BO3MOXKHA 34 CUET
THIPOCTATHYECKOrO AaBJeHHs CcToaGa
BOABLI IPH DACHOJOXKEHHH = HHIKHETO
fIoJOTpeBaTeNst BhIILE  NOCAEAYIOUHUX.
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Puc. 7-17. Cxema BHYTPEHHere YCTPOHACTBA
nonerpesaredas CMelIdBamero THna.

! — xoprryce; 2 -— BOQEONONBOASNINKE TPYOH; 3 ~ BOAO-
pacnpefenHTeNLHBA JOTOK BepXHero spyca: 4 —
BORODPACHDENCIUTENbHEIY JOTOK HHMXHero spyea; § —
napoBnyckHolt  KOpoG; § — XOHJeHCATOCGODHHK;
7 — pbnap.
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B Hacrosiulee BpeMs Ha HEKOTOPHX
sHeprobaoxax 300 MBt no sToil cxe-
Me pafoTaloT OAMH HJIH IBAa HHUXKHUX
[OOTPeBaTeNsi CMeUIMBAIONLero THIA.

Tlonorpesarenr HH3KOrO JaBJeHHR CMe-
nryBatonlero THna (puc. 7-17) mnpexacrasaser
co00H KOHCTPYKIHIO, COCTORIIYIO H3 TOPH30H-
TaJbHO PACIHOJOKEHHOFO XOpHyca, BHYIDH
KOTOPOIrOo B ABa sipyca pa3MelleHbl FODH3OH-
TaldbHble TeppopupoBaHHBle JOTKH. [lapo-
BUYCKHEHIE KOPOGH DACIONOXKEHH IOJ JOTKa-
MH HHKHero sipyca. [peroliufi map, BREIXOAS
H3 OOKOBBIX OTBEPCTHH 3THX KopoGoB, ABH-
rasicb BBepX, llepecekaeT CHCTeMY CTPy#H mo
obe CTOPOHH OT XKaXAOro xopofa H Harpesa-
er Boay. Brmap uepes nieseBHAHBIE TIPOXOAb
BEPXHero sfpyca MOCTYNaeT B BEPXHIOW HacThb
nojgorpesarens, A€ paclHoNOXKeHsl BCTPOeH-
Hble KOHTAKTHHE OXJajuTenu Bumapa (Ha pu-
CyHKe He noxasaHsl). ITogorpersifft KoHzeHcar
CTexaeT B KOHAeHCAaTOCOGOpDHHK H uepe3 Tpyly
NOCTYNaeT B PaclOJIOXKeHHBIH HHMXKe NOZOrpe-
BaTeJb HJH K fepeKauuBaIOIMuM HacocaM. [lo-
Jorpepatesib, TPeJICTABJASHHBIH na puc. 7417,
CJefyeT paccMarpHBATL KaK ONHH H3 BapHaf-
lll%?i BO3MOXKHBIX KOHCTPYKIHE CMeLIMBAIOUHX
MTHL

Boabmne wuccaegoBaTeNbCcKHe H
ONBITHO-KOHCTPYKTOPCKHE paBGoTH mo
cosnanuio I1H]I cmemusalomero runa
Obin nposeneds BTH u LIKTH. Bo-
Jee NOAPOOHBIE MaTepHafbl 10 3TOMY
BONPOCY COMEPXKATCH B TIOABUBILEHCH
B CaMOe [OCJHelHee BpPeMs CIelHaJb-
HoOM aureparype [25, 32—36].

Ilomorpemarenn BEICOKOTO HaBJe-
HMS OTEUEeCTBEHHOI'G TPOH3BOACTEA
BHINOJHAIOTCA € I'OPH3OHTANBHO pac-
IIOJIOXKEHHBIMH CHUPAaJbHBIMH 3MeeBH-
KaMp, NPHBApEHHEIMH K paclpejeni-
TENbHBIM KOJJIEKTOpPaM. Takas cHcre-
Ma T03BOJISIET HMETh XOPOIIH# JOCTyN
K NOBEPXHOCTH HArpeBa JAJs OCMOTpa,
yIasieHHus MJIM 3aMeHBl [TOBPEeXKIeHHbIX

1py6. [Ipeacrapsennslit Ha puc. 7-18,a

NOAOrPeBaTeNb BBHICOKOTO JaBJEHUS
Tuna TIBCC pmeer TpH X0Xa MO IH-
TareqbHOH Bofe. Opranusauus noroxa

BOJBI TpeicTaB/ieHa Ha puc. 7-18, 6.

Pperomuft nap nocrynaer B HeHTpalib-
HYI0 4acThb MNOJOrpeBaTess, OTKyAa
C NOMOLIKI0 HaNpaBJsollero xemaoba
I0JAETCS B BEPXHIOW WacThb KOPIyca
IIBJ. TopnsosTanbHple HanpasJslo-
IiMe NeperopojKy HaNpPAaBJAHIOT Inap
cBepxy BHH3. Bepxuue cnupann Tno-
norpeBaresss 00pas3yloT 30HY Napoox-
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Puc. 7-18. Togorpesatens Brcokoro faejennsi tuna [TBCC.
! — penTpaAbHAS BOJONORBOAAIAs TPyfa; 2 — BXoAHOMR naTpy6ox; 3 — BhixoAHOf InaTpyGOK NHTaTeAbROR
BOABI; 4 — NpHeMHble KOJJIEKTOPHbie TPYGhl; 5 — MHUTAlOL(HE KOJJIeKTOPHBIE TpyOhl; 6 — KPOHWITEAHB € PONH-

KaMH; 7 — OTBOJX KOHJeHCATa rpelouiero napa; 8, 9 —naTpy6ku Wi IDHCOSLHHEHHA

KOHAEHCAaTQOTBOATH-

KOB; 10 — maTpy6oKk oTcoca Bosayxa; [/ -~ HalpaBsjsioliHe INeperopoaKH; 12 — monBsopd, TIpelolero napa; I3 -
HanpaBASIOWHE Xen06; [4 — TpyOubli nydok; 15, 16 — NeperopoixH B KOMJIEKTODPAaX,

JaUTeNs, HHXKHIEe—30HY OXJALHTeNs
npenaxa. Kopnyc nomorpesarens
mMeeT NaTpyGKH JAJg OTCOoca BO3AyXa,
C/lHBa APeHaxKa Dpelollero Tmnapa H
npueMa ApeHaxa W3 BePXHEro NoJo-
rpeBarenst. Tpy6GHas cucreMa nojporpe-
BaTeJl 4epe3 BOJAHBEIE KOJJIEKTODH
COeHHAETCA C BepXHeH KPBIIKOH
Kopnyca Hu MoXeT OBITb IOIHATA

Bmecre ¢ Hedl. Jlag HampaBaeHHst
TpyOHOR «CHCTeMBl IIPH NOLBEME H
ONyCKaHHH B KOPNYC IPeLyCMOTPEHb
KPOHINTEHHB € POJHKAMH H Hanpas-
JsIoIYe JIaHKH.

IIpumeHsemMble B YCTaHOBKaxX
cBepxKpuruueckoro pasienus TIBI
HUMEIOT HEKOTOpble KOHCTPYKTHBHbIE
OTJHYHSA 10 CPAaBHEHHIO ¢ allllapaToM,
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Puc. 7-19. Ilomorpesatenb BbICOKOTO naBjenus tuna [1B-600-380-41,

! —pueM  aas AoRBEMa KOpHyca; 2 -— HANPaBARIONIHE DOAHKH; 3 — Kopnyc, 4 - TpyGHad cHCTeMa; 5 — HHW-
HfAf KPBHIUKa; 6 -—onopa; 7 -— BOAOYKasaTeabHbifl NPHOOD; & — KOHAEHCAUHOHHbIH GauoK aBapHHHOrO CHIHA-
nH3aTOpa YposHA; 9 -— duaden naposoro naTpyOSKa: /0 — napawnTOBas TNpOKAanxa; I/ — NoaxknaiHbie KoNb-
na; /2-- gaGHBKa M3 AcCGeCTONPOBONIOYHOTO WMIHYDPa; /3 — mnabkk; /4 — napomonsoasmias Tpy6a; MY — MHHH-
MaJbHBIfI YpOBeHb KoMAeHcaTa B Kopuyce; AY.— asapuiiubift yposenn &onnencaTta; A, B — BXOL M Bbl-
X0 THTATENbLHOR BOALI; B — BXOA rpeowero napa; " — BHIXOX KOHAEHCATa TIpeloLlerc hapa M3 OXJafAHTels
npenaxa; MH —orcoc BO3pyXa; £ — BOYCK BO3AyXa H3 BLINEPACHOJOKEHHOPO Mojorpesatens: MK —— BOYCK
KOHZSHCAaTa TpPEoLLere napa H3 BHIUEPaCHOJOXEeHHOIO Iomorpeparteis; H — onopoxHeHHe TPYOHOH CHCTEME.

IIOKas3aHHbIM Ha pHC. 7-18, 3akmo- 3y H BOASHbBIE KOJAJIEKTOPHI NPHBAPEHB
yarouigecs B OCHOBHOM B OpraHH3a- K JHHILYy kopmuyca. Ilap momaercd B
UMY TIORBOJA THTATEJbHOM BOIAM H BeDXHIOI0 4acTh IoJonpenartens, NpH-
rperoilero napa {puc. 7-19). B srHx 4eM KOHCTPYKIIMSI COeNHHEHHs Napo-
TeIIOOOMEHHHKaX BOJA NOAdeTCH CHH- BOH TPyObl ¢ XOPNYCOM IAeT BO3MOXK-
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HOCTb OTBHEAUHATH 3Ty Tpy6y H TOA-
HUMATh KOXKYX TNoZorpeBarels,
OCTaBJsIT HA MECTe BCIO TAXKENYIO
TpybGHylo cucremy. IIpumenenue Takoi
KOHCTpYKURH ©0OJeriaer peMOHTHBIE
paboTe ¥ NpodUIAKTHUECKHHA OCMOTP
TpyGHo# cucremsl [TBJ.

TIpu skemsyataunu mepBbix  6JOKOB Ha
CBEPXKPHTHYECKHE NapaMeTphl Mapa BO3HHKJH
OIpefeNeHHble TPYRHOCTH ¢  VYIJIOTHEHHEM
hiianleB TOPH30HTAJBHOrO pPa3beMa KODPIYCOB
TIBJ. Ilpu GoJjbllofi CKOPOCTH Iporpesa Kop-
fiyca, 4 TaKxe IIPH JAPYTHX HapyUIEHHAX CTa-
TMOHADHOTO TEePMHUECKOTO COCTOSIHMA MOJ0-
TpeBaTess IJIOTHOCTb (JIAHIEBOrO COeAMHEHHS
Hapywaiachs M KOpIyca fojorpesartencii npo-
TlapuBaiu. B Hacrosiee BpeMs AJs YIJAOTHe-
uust paswema [IBJI mpumensioTcs MemOpaw-
Hbhle VIJIOTHEHHs, OGecreuyBalomue IOJNHYIO
repMEeTHYHOCTb 3TOro yaaa (puc. 7-20). Ortn
VIIJIOTHEHUS BHIPE3AIOTCS H3 JIHCTOBOTO JKeJe-
3a, mpuBapuBalOTca K (JaHnaM Xopmyca,
4 3aTeM cBapuBaloTcsd MexAy coboit. Ilpu pe-
MOHTe IOHOTpeBaTe]sl 3TO COEJAMHEHHe pa3pe-
3aercsl aproreHoM. Takne yNJOTHEHHS B AaJb-
mefilieM mpelnoJaraeTcst yCTaHABIMBaTbh U Ha
TTHN xpymHBIX G6OKOB.

Kaxnoiti us IIBJ oGecneunsaercs
KOMTIJIEKTOM apMaTypbl aBTOMaThyec-
KOTO PeryJupOBaHUsS H 3aMUTH TIO
BePXHEMY NpeleJbHOMY YDPOBHIO KOH-
Jencara. AmnnapaTypa apTOMAaTHUeC-
KOTO, PeryJHDOBAHHS INOMIEPXKHBACT
HOpMAaNbHEIl  yPOBEHb  KOHJAEHCATa
B KOpIlyCce, BHITyCKaeT U3GBITOK KOH-
JleHcaTa B JIpeHaXHYIO JIMHHIO, He

Jonyckas IpH 3TOM IIPOCKOKOB mapa.
DTa annapaTypa Taxxe BKJIHOYaAeT aB-
TOMAaTH4eCKoe 3allUTHOE VCTPOUCTBO,
npeoXpaHsollee KOpNyc MOAOrpeBa-
TeNsl OT NepenoJiHeHus BoJAOoH. [ToBHI-
B [IBJI

IeHHe YypPOBHA BCJIEACTBUE

Puc. 7-20. Cxema MeMOpaHHOro YILIOTHEHHR
B 1.

' paspbiBa TPyOOX MOXKET NPHUBECTH K
cepbesHbIM aBapusiM. llpexae Bcero
BOMA, 3aNlOJHUB KOPIyC NOJOTpeBaTe-
Jsi, 4epe3 JIHHHIO PereHepaTHBHOTO
oTfopa MOXKeT IoIacTe B TypOHHY,
‘BBI3BAB THMXKeJble TOJOMKH JIONATOY-
Horo ammnapara. Kpome rtoro, mpu 3a-
KPBITHA OGpaTHOrO KJamaHa Ha oT16o-
pe  KOpTUyC IOLOrpeBaTeNsi MOXKeT
OBITH TIOCTABJIEH MOJ IIOJHOE JaBJeHHe
IUTATENHHOTO HAcoca, Ha KOTOpoe OH
He paccudTaH.

B coBpeMeHHBIX yCTaHOBKax cCy-
IlecTByeT TPYyNIoOBas 3allluTa MOJO-
rpeBaTesiel BBICOKOTO AABJEHHS OT
TpeBHILIEHHs. yPOBHA  KOHJEHCATa.
Drta 3alUTa OTKIOYAET BCIO TPYIIY
I1BJL npu npeBHILIeHHH YDOBHSA BOJH
B Jawo6oM u3 Tojgorpesatened. Cxema
aBTOMATHYECKOTO OTKJIIOUEHHSI TPYIIIbL
MBI npencraBieda Ha puc. 7-21.
Ona paGoTraer CJeyOluM 00pasoM:
npu IepeloJHeHHH J10Goro U3 Kopuy-
cos [IBJl ummysbc OT ZaTYHKA yPOBHIA
MOCTYTaeT Ha COJIEHOMAHLIE KjalaHbl
M OTKpbIBaeT Nojauy KOHJIeHcara Ha
ruapasauueckuii cepsomorop. Cepso-
MOTOP 3aKpblBaeT BITyCKHOH KJjamaH,
¥ BOJa Hampasasercss MO O6BOAHON
gunud, ‘OGpaTHBHIN KJanaH, He TOX-
JNepKHUBaeMblll BOCXOMSAIIAM I[IOTOKOM
BOJBI, NajaeT, U Upylna nojgorpesarte-
Jiell OKa3blBaercss OTKJIOUeHHOH.

B coBpeMeBHBIX GJ0UYHBIX YCTAHOB-
Kax, MOMHMMO 3allUT, OTKJIOYAIOIIHX
rpynny [IBJ, ycranapiuBawoTcs 3a-
IIKTE, OTKAOUAoIIKe OJ0K NpH Aaulb-
HelllleM NOBHILIICHUY YPOBHS BOABI B
nogorpesatene. Mmnynasc aaa cpaba-
THIBAHHS] 3TOH 3aIUTH Oepercs o Io-
KasaHusM JBYX YypoBHeMepOB, OIHH
H3 KOTOpHIX JeficTByeT 'B CHCTEME 3a-
IIuTH 110 NepBoMy yposHIo. IIpu cpa-
GaTHIBAHHM STOH 3aIlUTH HaJjaraercs
3alpeT Ha BKJIOYEHHe I[HTATEJbHBIX
HACOCOB.

[TomMuMo 3amuTHl OT NepenosHe-
HHSl ToHoTpeBaTesedl Ha 9HeprobJo-
Kax cyllecTByeT aBTOMAaTHKa MepeKJo-
yenus apenaxedn I[1BJ n ITHI. Ilpu
c6pocax Harpy3KH HJIM MyCKe arpera-
Ta, KOrja AeaspaTop NHUTaeTcs Napowm
OT MOCTOPOHHEro HUCTOYHHMKA, a JNaB-
JeHHe B nMepBoM no xoxy Boxel ITBI
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Puec. 7-21. Cxema sawutsl [1BJ] oT mepenosHeHus.

MaJIo A NOoJAauH ApeHaxka TPerollero
Hnapa B easpaTop, aBTOMaTHUECKH OT-
KpBIBaeTcs KJalaH nepenycka IpeHa-
Xell (B TOCHEAHHH 1O XOLY BOJBI
ITHA. Kpome Toro, umeercs aBToMa-
THUeCKHH aBapuiiHHi cOpoc JpeHaxKa
IHAO Ne 2 B xomjuercarop B clyuae
0TKa3a B paboTe CAUBHOTO HAcoca.
CeTeBble TOJOTPEBATENH, IPAMEH-
emble B CCCP, BHIIOJNHAIOTCH IBYX TH-
fIOB: BEpPTHKAJbHBIE H TOPH30HTAJb-
Hele. Iloporpesatenn BEpPTUKAJLHOTO
THNA, HCIOAbL3YIOIHECST B CPABHUTENL"
HO MaJOMOIIHBEIX TenjJodHKaNUOHHBIX
yCTAHOBKAX, IO CBOEH KOHCTPYKLIHH
MaJo OTJHYAIOTCS OT pereHepaTHB-
HBIX [IOAOTpEeBaTeNeli HU3KOrO JaBie-
nuga. Camas cymlectBedHas ocoben-
HOCThL 3aKJI0UaeTcs B TOM, 4TO B OT-
auupe ot ITHI, umeomux U-obpas-
Hbie TPYOKH, B CeTeBBIX NOLOTpeBaTe-
JX NPUMEHSIOTCH NpsMble TPYOKH,
3aBasibllOBaHHBle ¢ 0DeUx <CTOPOH B
TpyGHBIE NOCKH. OTO ob6Jerdaer 4u-
CTKy TpyOHOH CHCTEMBl € BOJSIHOH
cropousl. HuxHAa Tpy6Has Jocka
¢ BONAHOH XaMepoil He 3akpen-
JIeHa B KOpPNyCe H UMeeT BO3MOXKHOCTD
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TiepeMelllaThCsl IPH TEeMOepaTypHBIX
XedopMauuax TPYOHOTo myuxa.

T'opusoHTa/NbHBIE CeTeBHE [0A0-
rTpeBaTeH BHLINOJHFIOTCA B KOMIJeK-
T€ ¢ MOUIHBIMH TelJOGHKAUUOHHEIMA
TypOuHAMH coBpeMeHHOro tuna. [opxu-
30HTaJIbHble  IOJOrpeBaTe]H  (PHC.
7-22) BLINOJHSAIOTCA € TNOBEPXHOCTLIO
narpesa ao 4000—5000 M2 gns KoH-
nencauun 250—350 T/u mapa (Typ-
Guna tuna T-250-240 ¥YTM3). Tlogo-
rpeBaTeJi TOPH30HTAJIBHOTO THIA Pas-
MeUIaIoTCs IO KOPIycoM TypDOUHHL
CoepunnTeapHblli natTpyboK NIPH 3TOM
UMeeT MHHHMAJbHYIO JUIRHY, YTO OUeHb
BAaXHO, eC/IM YYMTHIBATh 60JblIOE Ce-
yenue natpybxa. Ilo cBoelt KOHCTPYK-
LMY ¥ XapaKTePHCTHKaM CeTeBhle No-
JOTpeBaTeny FOPH3OHTAJBLHOTO THNA
6Gan3ky K KOHIeHcaropaMm TypOum
cpefHell MOIIHOCTH.

B) Ilyck, ocTaHOB H HOpMAJbHAs IKC-
NJIyaTalHs pereHepaTHBHBIX JOROrpe-
paTtedaei

IMonorpesBatenn MOTyT BKJIKOYaThb-
€A U OTKJIIOYAThCs NIPH NyCKe H OCTa-
HOBe TypGoarperare, a TaKke Mpn
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Puc. 7-22. TopnaoHTanbHBI TenaopHKAUHOHHBIA IOAOIpPEBaTE]b,
1 == naTpyGox nJsi NOABOAa Trpelollero mnapa; 2-TpyOhas cHcreMa; J — KOHAeHCaTocGOpHMK: 4 — Tpy6a
AAA OTcoca HADOBO3LYIIHONR cMecH; 5 — HmaTpyGoK AJA NOZBOJA CeTeBOR Bojh; 6 — naTPyGOK AR OTBOJA ce-
TeBOfi BOAbl; 7 — naTPyOOK AJd BLIXJONA Napa B aTMochepy. R

BbIBOJE €0 B PEMOHT M BBOJE B 3KC-
mIyatalnuo nociae pemoHra. Ilpu nop-
MaJIbHOM IycKe TypboarperaTta IOJI0-
TpeéBaTe/u HH3KOTO NABJMEHHS ¢ MOMEH-
Ta NMycKa KOHJEHCATHOI'O HAacoca BKJIC-
YAKTCA Mo Napy u Boxe. CAHBHOM Ha-
COC npu 3TOM He paboTaer, H Bce Ape-
HaXu HaNpaBJeHH B KOHIEHCATOp.
IloporpeBatenn BHICOKOTO JaBJeHHS
BKJIIOYAIOTCA, XaK TPaBHJIO, TII0C]IE
Habopa HarpyakH M IOSIBJEHHS B
BEpXHHX 0TOOpax H3OBITOYHOTO JIaB-
JICHHS, :

B npuanune TIBJL MoxHO BXIO-
YyaTh 10 Napy € CaMoro Hauaja IycKa
Typ6unb. B sToM cayuae nporpes mo-
Jorpeparesaell Oylner NOPOM3BOXUTHLCS
COBMECTHO C IIPONPEBOM TYpOWHH.
Onnako ouenn wacto IIBJ cospaior
GonpUIOf NPHCOC BO3AYXa B BaKyyM-
HYIO €UCTEMY, UTO He IIO3BOJISET HHO-
Tha HaGpaThb BaKyyM, HeOOGXOZHMBIH
JuIs mycka TypOuHwe. B psge cayyaes
OPUXOAHTCSA TO ATOH MPHUUHE OTKJIO-
yaTh 1 BepxHue [TH/, He o6aanamouue
JOCTATOUYHO! BO3AYIIHON ILIOTHOCTBLIO.
Bce OTKIIOYEHHBIE MOZOTPEBATENH 3a-
TeM BKJIOYAOTCH B paboTy NpH H0sB-
JeHHH B oT0opax H3OBITOYHOTO JaB-
JIEHHS.

Ilo mepe pocra Harpysku BK/IIOYA-
€TCA CJHBHOHN Hacoc, CIMB JpeHaxa
COOTBETCTBYIOILET0 TIOXOTPEBATENS B
KOHJEHCATOpP 3aKpEIBAeTCS, APEHANKH
nmepsoro no xoay soxwl IIBJI mepe-
KJIOYAIOTCS Ha Jeasparop.

B npouecce mycka HeoGXOLHMO Clie-
IHTb 3a YpPOBHEM BOIBl B KOPIycax
moforpesarened u 3a paboroit pery-
asgropos yposusa. [lepen myckom Typ-
OUHBl HeoOX0AuMO ONpo6GoBaTh 3allH-
1y TIBJl ot nepenosnenus.

BriBoa u3 paboThl pereHepaTHBHABIX
noJorpeBaTedsell Ipy OCTaHOBE TYpOH-
HBl NPOH3BOLUTCSH B oOpaTHOH mocJe-.
JosateapHocTH. Ilpn xopomel mJor-
HOCTH NAaPOBOTO MNPOCTPAHCTBA MOJO-
rpeBaTesiell TYpOHHY MOXKHO OCTaHO-
BHTb C BKJIIOYEHHOH IO Napy W Boje
CHCTEMOH pereHepanuu.

OrkioyeHne Kakoro-1u6o nogorpe-
BaTeJss B PEMOHT MPOH3BORHTCH B
caelywolell ToCae10BaTENbHOCTH:

a) Tpexpailaercsd Tofaua rpeole-
TOo mapa;

6) OoTKpbIBaeTcs 3aiBHXKKa 06BoAA
BOABLL TIOMHMO TOJOTPEeBATE/I;

B) 3aKPHIBAIOTCS 3aIBHIKKH BX0Ja
# BBIXOJA BOJEI,

T) OTKJIOYAOTCA JpeHaKHble MH-
HHW ¥ JHHHH OTCOCA BO3IyXa.

Bxaloouenne B paGory moxorpesa-
TeJNs IoCJe pPeMOHTAa IPOH3BONHTCH
B CJIELYIOLIEM IOpPSIKE:

a)TpybHAsT cuCTeMa uYepe3 BIYCK-
HYIO 3aJIBHXKKY U4 ee Gainac 3anoJ-
HAETCA BOJMOH, W TIPOU3BONUTCH ee
ompeccoBka. ITJIOTHOCTE CHCTEMBI TIPO-
BepsAeTCA [0 OTCYTCTBHIO TEYH M3 Ape-
Haxa Kopllyca HJH MO BOJOMEPHOMY
CTEKJY;
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6) OTKpHIBAIOTCS 3aJBHKKH Ha
BXOA€e H BBIXOJE BOJbI,

B) 3aKphIBaeTcs 3aJBHKKa Ha 06-
BOJHOH JHHUH,

r) OTKDBIBAETCH OTCOC BO3AyXd
M3 KOpIyCa IOA0TPEBAaTeN;

J) TPOH3BOAATCA NPOrPeB M Jpe-
HUDOBaHHe I[apoNpPOBOAA TPEIOUIEro
napa;

€) Tporpesaercs KOPIyC NOAOTpe-
BaTeJNIs;

XK) OTKpHIBaeTcsli fapoBas 3a-
IBHIKKa, W TIOCJ€ NOSBJEHUS YPOBHSA
KOHJEHCATa B BOJOYKA3aTeNbHOM CTEK-
Jie OTKPHIBAeTCH JPeHaXKHasl JUHHS |
BKJIIOYAETCSI PETryIsTOD YpPOBHS.

fIporpes kopnycos TIBJ MomubIx
GJIOKOB CJefyeT NPOU3BOJUTE ¢ GOJIb-
IIOH OCTOPOKHOCTLIO, UTOGBI HE BBI-
3BaTh 3HAUHTENLHBIX TEMIIEPATyPHBIX
HanpsiKeHu#l ¥ KopobiaeHusa iaHIEs.
JLJ1s1 KOHTpOJIS 32 MPOTPEBOM KOpIIyca
mojorpesatesii HeoOXOJUMO CHEIUTD
3a CKOPOCTBIO pOCTa TeMIEepaTyphl IH-
TaTeJbHOH BOXBL HWJIH TEMIEPATYPHl Ha-
CHILIEHHS Tpelolllero mapa. DTH BeJH-
YUHBl PErJaMEeHTHDPYIOTCS MECTHBIMH
HHCTPYKIUSAMHU II0 3KCILTyaTaluH.

OG6canyxuBanne  pereHepaTHBHOMN
CXeMbl B YCJOBHAX HOPMAaJbHOH pabo-
T 3aKJa04aercd B HalJIONEHUH 32
cocrosikueM paboraroniero o60opynao-
BAHHS U llapaMeTpaMH, XapaKTepHay-
IOUIAMU €ro paboTy, B YCTPAHEHHH OT-
KJAOHEHH# OT HOPMAaJIbHOTO pexXuMa
paGoThl, B IPOU3BOACTEE NPODHIAKTH-
YeCKHX MEPONPUSITHH U B CHUCTEMATH-
4eCKOM ONpoOOBaHUHM 3alIUT # OJ0-
KHPOBOK.

B ycnoBusx HOpMaJbHOM SKCIIYA-
Talliy BaXKHEHHNIUMH 10KA3aTEeJNAMH
PpaboThl NOAOTpeBaTens SBJSIOTCI Be-
A¥YHHA HATPeBa BOABI U BeJHUHHA He-
JoTpeBa BOJAH IO TeMIlEpaTypPHl HACHI-
IleHHsa Tpeollero napa (NOCaeXHss
BeJIMYUHA XapaKTepHa JJs1 NOXOTpe-
BareJgen O6e3 MNapooxJaaauresne, IHo-
CKOJILKY IPH HaJHYUM NapooXJafuTe-
Jsi TeMIlepaTypa IHOJOTpeBa BOXH
MOXeT TIpeBHIIAThL TeMIepaTypy Ha-
CHILIEHHUs rpewoliero mapa). OTkIoHe-
HEHHE STHX BEJHYHH OT pPAacCueTHHIX
yKa3biBaeT Ha HeHOpMaJbHYIO paboTy
momorpesareneli. Ilpu sTOM caenyer
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OTMETHUTh, UTO pacyeTHble BEJHYMHEL
Harpesa BOABI 'B IIONOTPEBATENAX H
HeJlorpeBa ee JO TeMIepaTyphl HAChl-
IeHus OyyT UMeTb MECTO TOJIbKO TIDH
HOMHHAJbHOM Harpy3Ke TypGoreHepa-
Topa. Ilpn mNoOHHXKEHHBIX Harpyskax
JdaBJIeHAs: B 0T6Opax ynaayT U Harpes
BOABI B INOJAOrpeBaTessix (3a HCKIIO-
HeHHeM Jeaspartopa) crHuzutrca. CHu-
XKeHHe HarpeBa B CXeMe pereHepanut
HHU3KOTO JaBJeHHS NDHBENET K yBe-
JMYEHHIO HATPy3KH Ha JeaspaTop;
CHH)KEHHME HarpeBa B IIOJOTpPeBaTeNsax
BBICOKOTO JaBJIEHHSI NPUBEJET K ITOHH-
JKEHHIO TeMIepaTypel MUTATeJbHOK
BOJHI, NOCTyNAaIoLleld B KOTeJ.

Tak ke pesko MeHSeTCS PEXHUM
paboTHl TPYINBl TIOJOTPeBaTeNel TIpH
OTKJIIOUEHUH OJHOTO H3 HHX MO Iapy.
B 3toM cayuae BepxHUH MOJOTPeBa-
TeJlb OKa3LBAeTCA Ieperpy:KeHHBIM,
BeJHYUHA Harpeea BOJABI B HeM YyBe-
JHUYATCH, a BeJTHMYHHA HeJoTpeBa BO3-
pacrer. B HuXHuEt IHoxorpemaTtedb
B 'O0JIBIUUX KOJNHUYECTBAX GyIeT MOCTY-
TaTh BLICOKONOTEHIMANBHBIN IpeHaX
U3 BepXHero HoJ0oTrpeBaress, YTo NpPH-
BeleT K YMEeHBbIIeHHI0 pacxofa napa
u3 orbopa. B 3TOM cayuae BeauuHHA
Harpesa TaKikKe YBEJTHUHTCS, TIPHUEM
HeJ0TpPeB BOIBI MOXET HMETb OTPH-
LaTenbHOe 3HaueHHWe, T. €. TeMIepa-
Typa BOJBl Ha BBIXOAEe H3 IOIOrpe-
BaTeNd 'MOXKET 0Ka3aThCH BHIUE TeM-
nepaTyphl  HachlllleHHss  OTGOPHOTO
napa.

31ech CAeayeT, KCTaTH, OTMETHTD,
YTO He BCErja YMeHbIeHHe HepoTpe-
Ba fIBJSAETCS MOJOXKHUTEJNbHBIM (Pakrro-
pom. Ecin yMeHblleHUe HeJIOTpeBa fB-
JAeTCst CJAeJCTBHEM yBeJHYeHHUs Kodb-
¢uuMeHTa TelJONlepenayu B MHOAOrpe-
BaTese, TO 3T0 0e3yCJOBHO MOBHIIIAET
9KOHOMUYHOCTh ycTaHOBKH. Ecau xe
yMeHbllIeHHe HeloTpeBa HPOUCXOLUT
3a (cyeT IPOCKOKA Illapa K3 BepXHero
noJorpeBaresia Uyepe3 BO3AYIIHYIO JH-
HUI0O HJIM JIHHHIO CJIHBa JpeHaxa, To
3KOHOMHUHOCTL  yCTaHOBKH  OyneT
YXYILIAThCA U3-3a BBITECHEHHUS HU3KO-
TOTeHLIUAJbHBIX 0TGOPOB Iapa BHICO-
KONOTeHUHAJIbHBIMY.

Ilpu sKcmiyaTalld pereHepaTHB-
HBIX U CETEBBIX NOJOrpeBaTesiell HeoO-



XOJIMMO CNEJUTb 32 yPOBHEM KOHIEH-
cata ¥ 3a ucnpaBHOH pabOTOH KOH-
JeHCATOOTBOMUHKOB H  PeryJsTopoB
ypoBHA. He nonyckaercs pabora npu
OTCYTCTBHHM YDOBHS, a TaKXe JpHU
CJIMIIKOM BBICOKOM YPGBHE B KOpIIyCe
nogorpesatesis. B nepBoM cayuae
BO3MOXEH NPOCKOK Hapa B HHXKHHH
IO/0TPEBATENb, BO BTOPOM — yMEHb-
IIAETCS TIOBEPXHOCTh OCHOBHOH (KOH-
IEHCAIMOHHON) YacTH MOAOrpeBaTeds,
4TO MOXKET NOCJAYXKHTb NPHYHHON He-
JOorpesa NUTATEAbHOH BOJIHL.

He caenyer nonyckats paGoTy
NoJoTpeBaTe/ia ¢ MOJHBIM OTKPBITHEM
xJjanana peryasropa yposHa TIBJL.
3T0 MOXKeT BHI3BAaTh cpabaTkiBaHHe
sammuthl [IBJ] or mepemosiHeHust IIpH
mepeMeHHBIX HarpysKax.

B o6s3annoctu o60NyKUBAOLIETO
nepcoHana BXOIHUT CHCTEMaTHZecKoe
omnpofoBaHye: CUIHAJH3AINH [TOBBIIIE-
nus yposus B IIBI, paGorn obpart-
HBIX KJanaHos ordopa, ABP canBHBIX
Hacocos. He pexe | pasa 8 3 Mec.
NPON3BOAMUTCA ONPOGOBAHME 3AIIHT
MBI or nepenosuenus no [ u Il mpe-
npenam. OnpoGoBaHue 3aUUTH 10 |
npeneny NPOU3BOAUTCH 3aMBIKaHHEM
KOHTaKTOB ypoBHeMmepa. [lpu stoM
nposepsierc pabotra BONO3ANOPHOH
apmaTypsl H cHriHagusauud. Ilepen
HCTbITAHMEM 3KCIJIyaTalHOHHBIA Iep-
CcOoHAaN JOJXKeH 'OBITh INpelylpexaeH
0 BPEMEHHOM IOHHXKEHHM TeMIepaTy-
pH nuTatejbHO# BOAb. OmnpoboBanue
samuTel o 11 mpenesry, BH3BIBalOIeR
ocTaHoB 6J0Ka, IIPOH3BOJLUTCA € Iepe-
BOJOM HMMIIyJbca Ha CHIHAJL

r) HeucnpaBHOCTH pereHepaTHUBHBIX
noporpesareaei

HeuncnpasHoOCTH 3J1I€MEHTOB CHCTE-
MBI pereHepalHud CYILIeCTBEHHO BJIMA-
0T Ha 3KOHOMMUHOCTH BceH TypOo-
YCTAHOBKH, BCJELCTBUE HUET0 yCTpate-
HHe X JOJKHO IPOU3BOAUTHLCS B BO3-
MOXKHO KODOTKHH CDOK. DTOMYy <cIO-
COOCTBYET U TO OOCTOSITENLCTBO, UTO
BLIBOA B DEMOHT pereHepPaTHBHHIX
nogorpenartesell He CBA3aH € OCTAHOB-
KO TypOHHBI, @8 MOXKET IIPOU3BOAMTD-
cga npu paboralollieM arperare.

OcHOBHBIE ~ HEHCTPaBHOCTH,  HX
NPAYMHBL ¥ CHOCOBB yCTPaHEHHs NpH-
BoAsiTCS B TabJa. 7-b.

7-4. ICNNAPUTEJIHN

WcnapurenbHele yCTaHOBKH eJIy-
KaT /g BOCIOJHEHHS NOTEPb KOHALH-
cata Ha 3jJekrpocraHumsax [72].

Hcnapuresb mpeacraBiaser coboi
[OBEPXHOCTHBIA TeNJOOOMEHHHK, THE
ucnapsiercsl Boga, o6pasys BTOPHUHBIH
nap, KOHAeHcAaT KOTOPOro (AHCTHI-
JAsIT) BOCIHOJIHsET ToTepH pabouero
TeJa B apocuioBoM nukJje. [Toayuae-
MBIH AHCTH/IST TOYTH CBOOOJEH OT
npumeceli ¥ MO KaudecTBY OJH30K K
KoHAeHcaty typ6un. Kunamas soma
(KOHIlEHTpAT) BCJACACTBHE YMapuBa-
HUA MMeeT OuYeHb BBICOKOE COJEecoMep-
Waype, BO MHOr0 pa3 NpeBOCXoAsinee
cosecolep¥aHue HCXOAHOH Boibl. Ha-
TpeB H ¥McnapeHWe BOJL B HCIapUTENe
OCYIIECTBISAIOTCA 3a CYeT TemJa 1apa,
mocTynawmero us orbéopa TypOHUBL
(nepBuuHblil nap). Konnencauusi BTO-
PHYHOrO Tlapa IPOH3BOJAMTCS B CiHe-
IIMaJbHBIX IIOBEPXHOCTHHIX Temn16006-
MEHHHKAaX, BKJIOUEHHBIX B TEILUIOBYIO
cxeMy TypOHHB M OXJaMAaeMBIX OC-
HOBHBIM KOHzieHcaToM. Takoil Temmto-
06MEHHHK HasbeBaeTcd KOHJAEHCATo-
pPOM HCHapHUTeNs.

HecMorpss HaA TO, 4TO TeiO, 3a-
TpayeHHOe Ha napoobpa3oBaHHe HUC-
XOJIHOH BOXBI B HCHApHTeJE, 3a HC-
KJIIOYeHHEM T[OTEpPH paccesHus, HOJI-
HOCTBIO BO3BpallaeTci B LIHKJA B KOH-
AeHcaTope HCHAPUTENbHOH YCTAaHOBKH,
37ech HMEeT MECTO >Hepreruyeckas
norteps, 06ycJOBIeHHAas TeIonepena-
Well uyepe3 CTEHKY IIPH OIpeleseHHOM
tTemnepatypHoMm Hamope (10—25°C).
Benenctsue 3TOTO  BTOPDHUHBIA Tap
uMeer OoJlee HH3KOe JlaBjenue 10
CPaBHEHHIO C HEPBHYHBIM.

DHepreTHYECKyI0 TIOTEPIO MOXKHO CYILIECT-
BEHHO YMEHBIIHTb PallHOHAJIbHBIM BKJIOUEHHEM
HCIapUTesT W ero KOHAEHCAaTOpa B pereHepa-
THBHYIO CxeMy TypOuHb. Kpome TOro, 3KoHo-
MHUYHOCTH YCTAHOBKH MOXKHO IIOBHICHTb TIPH
mepexofe Ha IBYXCTYNEHYaTylO CXeMy wucna-
penus. Tlpn 3Tol cxeMe BTOpHUHBIA map Tep-
BOTO HCMAPHTEJS ABJASETCS MEPBHYHHIM (Tpeto-
muM) nmapoM BTOporo Hcnaputeas. C yBeaH-
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Ta6 runya 7-5

HencnpaBdocTs

IprynHa HEACIPABIOCTH

Crioco3 ycTpaHeHus

Henocrarounnift marpes Boawt
‘B NOJOrpeBaTesie

IoBrmennas Beauumna Hego-
rpesa

Bricokuit yposens KoHpencara

Huskuit ypoenb xongeHcara
(oTCcyTCTBHE YPOBHSH)

T'uapasnuyeckue ymapel B noa-
BOJSIIMX [apONpPOBOAX
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a) 3arpasHeHue TPYGHOH CHCTeMH
¢ napoBofi Wi BOAAHOR cTO-

POHHI
6) Hammume Bo3gyxa B mapoBoM
TpOCTPaHCTBE  I0JOrpeBaTeNs

B) [lepeteukn napa B 3asopax
MeXJy HANpPaBJAIONMMH I1epe-
TOPOAKAMH H KOPHYCOM

r) JlpocceqnpoBanue mapa B moj-
Bojsilledl TpyGe

1) Tponyckn Boasl uepes Kiana-
HEl OGBOJHRIX JIMHHH

[ynktor ,a*—,n*
a63ama, a Takxe:

e) OTkmOYeHHe HIDKHErO0 I0J0-
rpesaTensi HJH MaJibiii Harpee
BOJH B HEM

%) lponyck Bogw no GaftmacHoit
JINHHH HIMKHETO MojorpesaTelis

npeablgyurero

a) PaspuB BOASHHX Tpy6Gox

6) 3acopeue HMIYJbCHBIX JHHHI
peryisitopa yposus. Henpa-
BWJbHAas paboTa KOHAEHCATO-
OTBOIYHKA

'B) ITeperpyska mogorpesaress

3acopenne HMNYJIbCHHIX JUHHE pe-
ryaaTopa ypoersa. Hempabuis-
Hast pa0oTa KOHAEHCATOOTBOJ-
YHKa

Hanuune Bogm (koHgencaTa) B
T2ponpoBOfie MPH MyCKe

a) CpenaTb XHMUYECKYIO NPOMHB-
Ky ¢ NapoBod H BOAAHOR CTO-
POHHL

YIIOTHRTH MOJOTPeBaTeNH, pa-
Goraiouiue nog BakyymoM. [lpo-
BEPHTb CXeMy O0Tcoca Bo31y-
xa. B cayvae Heo6xomuMocTn
O0TKAa3aTbCA OT KacCKaaHo# cxe-
MBI YHANEeHHSI BO3AyXa H Ile-
pellTH Ha cXeMy HHJHBHAYAalb-
HOTrO YyAajleHHs BO3JyXa oT
Kawjoro muojorpesatens. B
KavyecTBe BpeMeHHOR Mepmh 3a-
MEHMTb OrPaHHYHTEJbHBlE Iaf-
6Bl Ha JHHHAX 0TCOCA BO3AYXa
Ha GoJubmuit nwameTp. Bno-
CNeICTBHH JHMKBHIHPOBaTH He-
TLIOTHOCTH

YOMOTHHTB 3a30pH MEXAY Ha-
NPaBJSIONIHM  alflapaToM |
KOpITyCOM

ITpoBeputsh mnoJioweHne 3samop-
HOM 3amBHKKH H o6paTHOro
KIanmaHa. YCTpaHHTh jpocce-
JHPOBAHHE mapa B 3THX dJe-
MeHTax

OrtpeBH3oBaTh KJIanaHH, yerpa-
HATDb TIPOTMYCKH BOILI

6)

B)

)

e) Beectn B paGoTy wmxHHE mo-
orTpeBaTeNb. YBeNMHYHATh Ha-
TPeB B HHXHEM II0J0TpeBaTtese
TPEeBH30BaTh GaHmacHylo 3a-
IBIXKKY Ha BOASHOA  JIMHHH
HHXKHEro mojorpesateds. yc-
TPaHATD TPONYCK BOIH

~——

X))

3arnymuTh HAH 3aMEHHTH 10-
BpeWeHHBIe TPYOKH
OrperympoBatb paboTy pery-
JIITOPa YPOBHA HJIH KOHOEHCa-
TOOTBOAYHKA

a)
6)

B) Pasrpysutb nosorpeBaTefs 07-
KpeITHEM Oafinaca HAa BOAAHOH

JIHHUHA

OrperysmpoBath pafoty peryis-
TOPa YPOBHA W/ KOHZEHCATo-
OTBOAYHKA

OGecneunts KauecTBeHHBI ape-
HAaX HIMKHMX TOYEeK naponpo-
Boga. Bectn tmarensumit mpo-
IpeB MOABOASIUIETO NapPONPOBOAd
TIpK NycKe MOOrpeBaTes



Mpononxenue va6a 7-5

HeucnpasHocTb

TIpHYHHA HEHUCNPABHOCTH

Crncco3 ycTpaHeHHst

Ypenuuenue ruapasiugeckoro |a) 3axoc TpyOok ¢ Boasmol cTo-|a) OGecneyntb paGoTy C HHIKHM

CONpPOTHBJIEHHA  noAOrpeBa-
TeJA

YacTre
TpyS, 06pasoBanue Teuel

POHHl NPOAYKTAMH KODPOSHH

COJEPKAHHEM KODPI3HOHHO-AK-
TUBHBIX I'a30B B KOHAEHCaTe

6) Henonxoe oTkpriTHe (3axsmuu- |G) IlpoBepuTs M OTpeBH30BATH BO-
BaHHE) BOJAHOA apMaTypH

ISHYI0 apMaTypy mojJorpesa-
Teds

TOJAOMKM ' BOASHHIX | a) Bu6panusi TpyGox mon pefict- |a) ¥YBeanunth ecTKOCTh TpYG-
BHEM NapOBOTO NOTOKA

HOr0 My4yKa, YMEHbLIUHTD 3a30-
pbl MeXAY TPYOHBIM IIY4KOM H
HaNpABJAIOIIEH IeperopoikoH

6) Oposust Tpy6ok npE Gombuwiux [ 6) YcTaHOBHTH oTGOMHHEIE ULHTKH
CKOPOCTSIX TIAPOBOr0 MOTOKA

HA yyacTKax TpyGHOro IMyuka,
N0 JBEpraloluXcs HHTEHCHBHOH
§2po3ui. Y MeHbIIUTb CKOPOCTH
NapoBOro NOTOKA TYTEM uaMe-
HEHHl PacrnosioXKeHHss Hanpas-
JISIOUX MEPEropoacK

8) Bayxparoomue TokH ¥ ranbBa- |B) ¥YcTpaHuTh Gayxjaroliue TOKH
HHYeCKHe Maphl

H TaJbBaHHYeCKHE Naphl

BuGpanms koprnyca noaorpesa- | BuSpanus 1py6Hofi cucTembt mpH | CHESUTBL apoBYIO HArpysKy Moo~

Teds ype3MepHONl Heperpyske u3-3a
OTKJIOUeHHS HHWKHEro mojorpe-

BarTedns

YeHHeM YHCJIa CTYNeHeH HCIapHTeNbHOH ycra-
HOBKH KOJIHYECTBO IHUCTHJIATA, MOJIYYyaeMOro
¢ 1 xr mapa, oro6paHHOro u3 TypOHH, BO3-
pactaer. [losToMy OueBHAZHO, WTO MPH CpasB-
HEHHH ONHOCTYNEHYaTOH H MHOTOCTYIIeHYaToH
YCT2aHOBOK, pabOTAIOIHX IIPH OAHOM H TOM
XKe TeMmepaTypHOM Ilepemnaje, 6oJjiee SKOHO-
MHYHOH  OKa3BIBaeTcs MHOTOCTYTeHYaTas
yCTaHOBKaA.

Opnako yBeJHUeHHe YHCIA  CTyleHed
TIPUBOJUT K YCJOXKHEHHIO H YIOPOXKAHUIO
YCTaHOBKH M MOXKeT OHITH ONPaBJaHO TOJbKO
fpH 3HAYHTENbHBIX TOTepPsAX KouIeHcata. Ha
COBPEMEeHHBX KPYIHBIX 9JIEKTPOCTAHIUAX, T'AE
MOTepH KOHAeHcaTa He npeocxoasit 1,5%,
OPHMEHAIOTCS B OCHOBHOM OJHOCTYIEHUATHE
YCTaHOBKH. B psifie ciyvaeB ABa OZHOCTYIEH-
YaTEIX HCHApHTeNs YCTaHaBJHBAIOTCA Ha pas-
HHIX  orbopax  TYpOMHH (3nepro6aoxu
K-200-130, K-800-240-1).

HOBerHOCT'HbIe HCIIAPHTEJMH 110
KOHCTPYKTHBHOMY BHINIOJIHEHUIO pas3je-
JAIOTCS HA TOPH3OHTAMbHEIE H BEDPTU-
KasnpHble, Jlo KOMIIOHOBOUHEIM COO6-
paxeHnsaM B HacCTodAllee BpEMS 3aBO-
AaMH BBINYCKAIOTCA JHOJAA 3JEKTpHYe-
CKMX CTaHUHH TOJBKO ucnapurean
BEPTHKAJbHOTO THIIA.

BeprukanbHbil ucnapuTens (pHC. 7-23)
COCTOHT H3 IHJHHAPHYECKOTO CTaJBHOLO KOp-
myca [ ¢ TPUBapeHHBIMH WITAMIOBAHHLIMH
Aunmame. TloBepXHOCTb HarpeBa HomapHTeNs

rpeBaTensi 06BOJIOM uacCTH BOJbS
yepes GaHnacHYIO JIMHHIO]

o0pasyercs CTalbLHEIMH BePTHKAJBHLIMH TPYG-
KaMH 3, pasBaNbllOBAHHEIMH B BepXHell H HHX-
Heft Tpybumx jockax 2, 4. TpyGunle LocKH
TIPUBAPEHE! 10 OKPYKHOCTH K LHJHHAPHYECKOH
cBapuoil Kamepe I0. Kamepa ¢ TpyGHBIMH Ao-
CKaMH M TpYyOHBIM IIy4KOM NOABelleHa Ha
KPOHUITEHHAX TOJ yPOBHeM BOALI B HCIapH-
Tesme. Mexay Tpeloulell CeKUHEH H KOPIYCOM
HCNapHTEeNs HMEeTCA KOJbUEBOH TPOXOA s
BoAbl 9. TpyOkH rpemlleli CeKUHH OMBIBa-
IOTCSL CHApy>XH TPeIOMMM {1apoM, IOCTYNai-
WM yepes narpy6ok 7. KonpeHcar rpeoiuero
napa yRalseTcsl M3 HHMKHEH YacTH Ipeoliel
cexunu. Bropuunbifi map OTBOAHTCS yepes wra-
TPpYyOOK 6, DacloNOMKEeHHBIH B BepxHell wacTi
HonapuTeas M cHaGXeHHbIH CenapuUpyIOHM
yerpoiicteoM. Hanx rperoweft cexuueli pacmo-
JIOXKEHO I[IeHODA3MhIBOUHOE YCTPOHCTBO ' 5,
TpeAcTaBasomee coboli koableobpasHoe: Ko-
PHITO, B HHXHEH 4ac1# KOTOPOTO pacmoJoxe-
Ha KoJaplleBasi Tpy6a. [luratenbuas Boja no
TpyGe &8 mocrymaer B KOJbUEBYK TpyOy me-
HOPa3MEIBOYUHOIO YCTPOHCTBA M OTTYAa uepes
OTBEPCTHS, PABHOMEDHO pacnpefeleilHkle 0
BCel TpyOe, B PasMbIBOUHOE KOphiTo. M3 meno-
PasMBIBOYHOTO KOpLITA BOJA CTeKaeT Ha 3ep-
KaJIo HCIapeHHs.

Hcnapurenn uMeer JHHHH Henpe-
PHIBHOH H NePHONHYECKOH IPOAYBKi.
HenpepriBHast npoAyBKa OCyLIecTBJIs-
€TCs H3-IIOJ 3epKaJsia UCHapeHHs! BOALI,
HepHOJHYECKasd — H3 HHXKHEH TOYKH
ucnapurens. IlapoBoe mnpocrpancrso
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Puc. 7-23. BeprukanbHHI HCIAapHUTeNb THNA
HCB.

rpemonlell CeKIUH COEAHHEHO ¢ Iapo-
BbIM  TPOCTPAHCTBOM  HCIAPHTENd
TpyOGKofl ¢ BEHTHJEM JJd OTBOAA H3
rpelouiel CeKIMH BO3LyXa H APYTUX
HEKOHIEHCHPYIOLIUXCS Ia30B. ¥ pOBeHb
B KOpTyce HCIapuTeas NOJAepXKHBA-
eTcsl PEryJsiTOPOM YDOBHS IOIIABKO-
ro THNa, ypOBeHb KOHIeHCaTa MepBHU-
HOTO napa — IIONJNaBKOBEIM KOHJEHCAa-
toorsoaunkoM. Hcmapurenap cHabxeH
yKasaTteJasMH YPOBHS BOABI H MaHo-
MeTpaMH, TOKA3LBAIOIUMH IaBJACHNAE
TPEIONIero U BTOPUYHOTO Napa.
PaccMoTpeHHast BBIIE KOHCTPYK-
uust ucnaputeas tuma MCB Hamia
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BeChMa UIHPOKOE paclpoCTpaHeHHE B
YCTAHOBKAaX ¢ HAYaJbHBIM JaBJEHHEM
no 8,83 MIla (90 xkrc/cm?), omHako
C nepexoJoM Ha 6oJiee BHICOKHE TeM-
nepatTypel Iapa 3TH HCHApUTENH Obl-
JH  PEKOHCTPYHPOBAHBI,  TIOCKOJIb-
Ky  KauecTBO  JHCTHJJIATA  3THX
anmnapaTos He COOTBETCTBOBAJO BO3-
pociiuM TpeGOBaHHAM K KauecTBY NO-
6aBOUHON BOJABL. PeKOHCTPpYKUUS HcHa-
pHuTeJell B OCHOBHOM KOCHyJach Hapo-
IIPOMBIBOYHOTO ycrpoiicrBa. MMmeromte-
ecd B CTapbIX KOHCTPYKUHAX HCIIapu-
TeJeH [eHOPa3MBIBOUHOE YCTPOHCTBO
He MOIJIO IIPefOTBPAaTHTb YHOCa Kamne-
JIeK BOABI C BBEICOKHM coOJiecoaepiKa-
HHeM. DTOT YHOC M ONpeneNsy HU3KOe
KauecTBO IIOAY4aeMOTO MAHCTH/IATA.
ITpumenenue GapGoTaKHOTO CIIOCO-
6a TMPOMBIBKH Iapa De3KO YJYYLIHJIO
KauecTBO JHCTHWIJIATA H TI03BOJUIO
NPUMEHATb €ro AN NOAIHTKH CUCTEM
c GapafaHHLIMY KOTJIAMH IIPH HayaJjb-
HOM pmaBJjeHun Ao 13,75 MIla.
Meton GapGortaxHofi NPOMBIBKH
3aKJIOYaeTcss B TOM, UTO BTOPHUHBIH
nap ucrnapureas OapboTupyer uepes
CIOH XMMHYECKH OUHINEHHOH BOABI 4
ocBofoxkmaercss OT coJeH, 3axBaueH-
HBIX ¢ yHOocoM. BapGoraxHoe ycTpol-
CTBO npejcTaBiasger co00H AbIpYATHIHA
JHCT, HA KOTOPHIA NONAETCH TIPOMDI-
BOyHasl Boja B KoauyecrBe 4—5%
NPOM3BOAUTENbHOCTH  ammapata. C
NPOMLIBOYHOI'O JIKCTA BOLA IEepeNnBa-
€Tcsl yepe3 MOPOrH BBHICOTOH 60 MM,
pacnojoKeHHEle pPaBHOMEPHO IO OK-
PYXKHOCTH Y CTEHKH KOpmyca, H 10
BEDTHKaJbHBIM Tpy6KaM  momapgaer
B OITyCKHYIO 4acCTb KOHTYpa& UHPKYJIS-
UHH, T. €. 330D MEXKIY Tperolle cex-
nueli m KopmycoM. bap6GoraxHoe ma-
PONPOMBIBOUHOE YCTPOHCTBO YCTAHAB-
JIUBAETCS B3aMeH HapONPOMBIBOYHBIX
KODBIT Hall I'pelouleli cekuuei.
Ucnapurenn, obopynoBaHHBIE ma-
PONPOMBIBOYHBIMH ILIPYATHIMH JIHCTA-
MH, MO3BOJSIIOT HMETh XOpolilee Kaue-
CTBO HHCTHJIJISITA IIPH 3HAUUTEJIBLHOM
cosecofiep:KaHuU paboueld BOAB B UC-
napurese. ITO MO3BOJAET YMEHBUIHTH
NPOAYBKY M YBEJHYUTD TEM CaMHBM
SKOHOMHYECKHE [I0KA3aTEeNH YCTaHOB-
ku. OrmeruM, 4UTO Yy HcIapuTeted
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Puc. 7-24. CxeMa naponpoMuBozHOro yerpoR-
CTBa C OpoulaeMolt HaGHUBKOM.

{ — gopnyc ucnapurens; 2 — rpewoas CeKUHA; 3 —
UWONBOL rpermiero Rapa; 4 -— ceTka; 5 — caod opo-
waeMol HaOHBKH; 6 - cioft HeopowaeMofi HaGHB-
KH; 7 .—WOABOL NHTaTeAbHOH BOABI; & — DELIETKA.

¢ 6ap6oTaxHO! MPOMBIBKOI mapa Ka-
9eCTBO AHCTHIJIATA B OCHOBHOM 3aBH-
CHT OT KayecTBa INPOMBIBOYHONH BOJIH.

Eme 6onee spdekTuBHBIM fABJISET-
Ci NapoNpOMBIBOYHOE YCTPOHCTBO ¢
opomaeMoit HabuBKo#. B kKauecrse Ha-
GUBKM TIDHMEHSIOTCH KepaMHYECKHe
xoabua Pamnra. CxeMa Takoro mape-
NPOMBIBOYHOTO YCTPOACTBA NpEACTAaB-
JeHa Ha puc. 7-24. Huxuui ciaoft na-
6uBkH BhicoTOt 200—300 MM paame-
[raeTcd Ha ABIPYATOM JHCTE H Opomlia-
eTcsl INTaTeNbHOK Bonol. BepxHui He-
OpOIIaeMBIfl CJIOH CJAYKHT NS OUHCT-
K¥ [1apa OT Kanejb INPOMBIBOYHOM
BoAn. Takasg KOHCTPYKUHA NPOMEIBOY-
HOTO YCTPORCTBA NO3BOJAET HMETH BHI-
COKO€ Ka4ecTBO HUCTHAASTA JaXe NPH
3HAYHTEJLHOM COJIECONEPXKAHUH MpO-
MBIBOYHOH BOABI.

Ilepexon Ha cBepxKpuUTHUECKHE
napaMerpel 1oTpe6oBaJ PE3KOro IMo-
BLINICHHA KauecTBa JUCTHAANATA, YTO

NpHUBEJO K RajbHeHlIeMy ycoBepileH-
CTBOBAHHIO TIapPONPOMBIBOYHBIX  YCT-
poiictB. Buiiv paspa6oraHbl Hcnapu-
TEJH C ABYXCTYNEHYaTOH NPOMBIBKOH
BTOPHYHOrO napa, KOTODHE BHJABaix
NHCTHIIAT, CIOCOGHBLINA 110 CBOEMY Ka-
4YeCTBY KOHKYpHpPOBaTh ¢ X06aBOUHOR
BOJOM, NOJYYEHHOH MeTOJOM IiIy6oKo-
ro ¢6eccoNUBaHHus.

HcnapurenbHass yactb Taxoro am-
naparta (puc. 7-25) mpaKTHYECKH OCTa-
Jaacb 6e3 usMeHeHuifi. BropuuyHbiil nap
NPOXOXHT NPOMBIBKY cHauaja B Mep-
BO CTYIIEHU NPOMBIBOYHOTO YCTPOMN-
CTBa, KOTOpasi TpEeACTaBJseT CO60H
IALIPYATHI JIUCT HJIH OpOHIAEMYIO Ha-
64BKY, a 3aTeM BO BTOPOH CTYIEHH,
cocrosilieii H3  IBIPYATOTG JIHCTA.
B Bepxsell yacTH amnmnapata ycTaHOB-
JIeH XaJIO3uHHBIN cemapartop, ocylie-
CTBASIIOULEH MOACYIIKY BTOPHYHOrO ia-
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Puc. 7-25. YcopeplIeHCTBOBAHHHIH HCHAPHTENL
Tuna UBM-225. .

1 — xopnyc; 2-—rpeioutas cexuus; J— HaGHBKS W3
Kkonten, Pamura; 4 — sopopa3anaioulee ycTpoficrso;
5 — ONMOPHBIA ALIPYATHIA JUCT; 6 — ABIPYATHIA JHCT;
7 — onyckHule TpyGu; & — HmepenusHble GODTHKH;
9 — noason rpewowero napa; 10— nNoaBoja MHTaTeNb-
noft Bonul; /! — noABOA KOHEEHCATa HA IPOMBIBKY.
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pa. OnbiTHas mnpeBepKa pPasAHYHLIX
THIIOB NBYXCTYNEHYATHIX MNapONpPOMbI-
BOYHHIX Y@TPOACTB MOKasaJja, 4TO HC-
TapUTeIE ¢ opoumaeMor HaGHBKOR
B KauecTBe NepBOA CTYNeHH mapomnpo-
MbIBOYHOTO YCTPOMCTBA NO3BOJSIOT
MOJYYHTH BTOPHUHBIA Nap HECKOJBbKO
ayquiero kKauecrBa [20]. Benunuuua
NIPONYBKH B OGOHX CJyYasdX He NMpeBbl-

waer 0,5—1,0%' npousBoaHTENbHOCTH

annapara.

TexHnko-3KOHOMHUECKHE  cpaBHe-
HHUsL ABYX CIOCOGOB BOAONPHIOTOBJE-
HHs (TEpMHYECKOro U ryGoKoro obec-
COJIMBAHHA) TIOKA3aJH, YTO METOox
r1y60KOTO 06€CCOIMBaHHST OKA3hIBAECT-
Csl 3KOHOMHYECKH ONpaBXAHHEIM [PH
MaJIOM COJIECOAEPIKAaHHH HCXOAHOHN BO-
ael. [Ipn GoabimioM coslecomepKaHHH
(cBuime 400 Mr/kr) mnpeamouTteHue
clenyeT OTEATb HCIAPUTEJISAM.,

OcHoBHO# “3amaueft 3KcIAyaTauM-
‘'OHHOrO TepcoHasa, OGCIYXKHBAIOUIErO
HCIIADHTEJNbHYK) YCTAaHOBKY, SBJSIETCS
ofecrneyeHHe HOMHHAJBHOM MPOH3BO-
OUTEJNbLHOCTH HCIApHTENS IPH BHICO-
KOM KauecTBe NOJy4YyaeMoro IHCTHJ-
Jasara.

[lponsBozuTesbHOCTR HCNapHTes.
3aBHCHT KaK OT IapaMeTpoB Tpeole-
ro mapa, TaKk H OT YCJOBHH OXJaxie-
HHA Tlapa B KOHAEHCAaTOpe HCllapuTe-

Jd. YBeJaHnuuTh IIPOH3BOMHTEJIBHOCTD

anmapata MOXHO Ju6O 3a Cuer yBe-
JINUEHHA JAaBJEHHA Tpeollero mnapa,
aAu6e 3a CcueT YBeJHUEHHS pacxoma
KOHAeHCaTa 4epe3 KOHAEHCaTop HUcHa-
pUTeAs] WIH YMEHbIIEeHHS TeMmepary-
PHl OXJIaXKRAIOWEro KonneHcara. [Ipu
MOJNHOCTBIO OTKPHITOR 3aiNBHXKKe Ha
JIHHHH TPEIOLIEero Nnapa U MOJHOM pac-
X0xe- KOHZEHcaTa uepe3 KOHAESHCATOD
HCIAPHTENST NPOH3BOAHTENBHOCTb HC-
napurens 6yner LEJHKOM 3aBHCEThb
OT HarpyskH TtypGoreneparopa. Ilpu
TIOHHKEHHH HarpPysku AaBJieHHe OTOO-
pa H ‘pacxol KOHIEHcaTa B CHCTEMe
pereHepanMl YMEHBIHAIOTCH, BCJIEACT-
8He YEro YMEHbIIHTCS M NPOU3BOIH-
TEeAbHOCTb HCMapureas (HecMoTpA Ia
NOHKXKEHHE TeMIIepPaTyphl OXJaXKEalo-
fIET0 KOHIAEHcaTa).

B rtaba. 7-6 npexcraBaeHa 3aBHCH-
MOCTb  TIDOHM3BOIHTEJBHOCTH HCHAPH-
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TEJIbHOR ycTaHOBKH Gnoka K-300-240
OT €r0 3JIeKTPHYECKON HATrpPYysKH. '

Hast yBennueHHss NPOH3BOJHTENb-
HOCTH HCNapHTeJbHON YCTaHOBKH IIpH
MIOJIHOCTBIO OTKPHITOM KJIamaHe Ha JiH-
HHHM TPEIOLIEro Mapa 'MOXHO HCKycC-
CTBEHHO YMEHbIUHTb TEMIEpaTypy OX-
JAXKJA0IIero KOHAEHCATa, YMEHbIIHB
Tmoxayy napa Ha HHXKHHH pereHepa-
TUBHEI NOMOTPeBaTe/b, PACIONOKEH-
HEIfl TilepeJ, KOHAEHCATOPOM HCHapHTe-
Jsl. DTy ONepaluIo CIeXyeT NPOH3BO-
LHTb OCTOPOXKHO H NO BO3MOXXHOCTH
MeJIeHHO, YTOOBl He BBHI3BaTh 3a CyeT

Ta6 auya 7-6

DnexTpHIGCKAS HATPy3Ka
TporasogHETENB- Gaoka, MBt

HOCTb HCHAPHTENAR

3oo_| 250] 200 | 150

Pacuernas, Tt/9 (21,8 |19,3 |16,0 | 12,5
B npouenrax or | 2,42 2,57| 2,67 3,34
pacxoga mapa ,

Ha TypOHHY

B nponenrax or | 2,42| 2,14} 1,78{ 1,39
HOMHHaJBHOIO | )

pacxoza mapa

Ha TYpGHHY

MOHHKEHHsT JaBJEHHSI B KOPIyce Hc-
napurenss 6ypPHOTO BCKHIAHHS BOJIHL
ITpr 3ToM MoOXeT TpousofiTH 3aTom-
JIeHHe NPOMBIBOYHOIO JIHCTa TIapPOBO-
ASIHOH CMEeCbI0 H BPEMEHHOe, HO pe3-
KOe YBeJHYEHHE COJIeCOLEepPKAHUSA BTO-
PHYHOro Mmapa, NOCTYNMAKLIEr0 B KOH-
JAEHCaTop HCTMapUTEN.

Has nomnepkaHHs HOMHHAJABbHOMN
NIPOH3BOXUTENbHOCTH HCTIapuTeas
HeOOGXOMUMO DpeTWISPHO IPOH3BOIUTH

"XHMHYECKYI0 IDOMBIBKY HCIIApHTENb-

HOH TIOBEPXHOCTH, KOPTIyCa H Napo-
IIPOMBIBOYHBIX YCTPOACTB 11 yaAaJje-
HHMsL HaKuOH. JLas yMeHbIIEHHS KOPpO-
3MH M HaKHNeo6pa3oBaHHA WUCNapHU-
TeJb JOJIXKEH CHaGXaTecs AeaspHpO-
BaHHOM, XHMHYECKH OTHIeHHON BOJOMH.
ITpaBHABLHEIA peXum NIPOLYBOK MO3BO-
JIeT MOLNEPXKHBATL COVIECONEpIKaHHe
KOHAeHCaTa Ha HYXHOM YDOBHE.

B npouecce skcmuyaTaumus caeny-
€T TIAaTeJbHO CHelHTh 3a paboTof
PEeryJisiTOpoB HNHTAHUA H YPOBHEM BO-
OB B KoOpIlyce HCHApHTENd. 3HAUH-



Ta6ruya 7-7

Henonanka B paSore

IMpEIHEs BENONSAKE

Crioco6 yeTpadenus

HepocraTounas  npoH3BoaH-
TEJIBHOCTb HCNAPHTENA

YxynmeHne kauecTBa AMCTHA-
asta

Bn6pauua ucnapurens

{uapanmweckne yaAapw npH
mycKe HCTapHTess

a). 3aHoc rpeomed ceKmEH Ha-
KHDOBIO

6) Huskuft ypoBeHb BOAH B KOD-
myce HCIapHTens

B) 3aTonJieHHe KOHAEHCATOM Ipeio-
mefl CexUuy HCHapHTENd

r) 3aTonvieHne KOHHEHCATOM KOp-
myca KOHJEHCATOpa HCHapuTe-
a1

n) Cxonnenne posnyXa B KOHAeH-
caTope HCTApHTeNd HIH B
rpeomefl cexuun

) JacopeHHe HAKHNBIO OTBEPCTHA
NIPOMKBC YHOTO JIHCTA

1) CHIDKEHHe TeMNepaTypw XHMH-

' YeCKH OUHIIEHHOR BOAH, NOJA-
BaeMOd B HCIapHTeNb

a) Buicokuft  yposens
Kopryce

BOIH B

6) Huskut yposeHb BOAM B Kop-
nyce

B) Buicokoe conecomepianue npo-
MBIBOUHOA BOJH

r) BcnenuBamme Bogm H3-32 upes-
MEDHOr0 CojepXaHus codqef.
3a6poc MeHH Ha NMPOMKBOVHHIA
JIHCT :

n) Tleperpyska mcnapurens ceepx
. KOMYCTHMON BeJHUHHH. 3abpoc
CTPYH BOZH Ha OGOJBIIVIO BH-
coTy

e) Peskoe mHarpyxenme Hcnaph-
Tes

#) Hepocratounas nogaua npomu-
~ BOYHOH BOIH

8) 3aHoCc coafiMH OTBepcTHH na-
PONPOMHIBOYHOLG JIMCTA

a) OcnaGnenne KperieHHs rpeio-
mefi CeKUHH HJH TapONPOMH-
BogHOre yctpoficTsa

6) 3acopeHHe - HAPONPOMHBOYHOrO

" ycrpoficTBa. DBosbimoe compo-
THBJIEHHE IIPOXOLY BTOPHUHOrO
napa

a) HepocraTousw#t mporpes nog-
BOJSILLETO NaponpoBo/a HIpero-
medl cexuun

a) OunCTHTE rpeomyio cexmmo.
IpomssecT xuMmYecky0 mpo-
MBIBKY MOBEPXHOCTH Harpesa
OrperymupoBats _paGoTy aBTa-

“Mata nuranus. [lposepurs pa-
GOTY NOMIABKOBOroO peryJsaropa

0BHA
TPEryfuposath paGoTy pery-
JATOpPAa YPOBHA KOHJEHCaTa
rpeioiero napa
TPEryaHpoBaTh paloTy pery-
JATOPA YPOBHA MJIH AHCTH/LIAT-
Horo Hacoca. [lposeputs nitoT-
HOCTb TPYGHO& CHCTEME! KOH-
AGHCATOPAa HCIAPHTES H YCTpa-
HUTb TeuH
1) TlpoBepuTh moJOKEHUE BEHTH-
Jefl Ha oTCoce BO3AYXa U3 KOH-
JleHCaTOpa HCHAPHTENS H H3
fOmel CeKUuH
€) OunCTUTL OT HaKMNW M 3arpss-
HEHHR NPOMBIBOYHKA JHCT

#) JlopecTH TeMnepaTypy BOIM,
nogaBaeMORl B HCHAapHTENb, [0
pacueTHON BeMHYHHH

Orpery/mposats paGory aBTo-

MaTta muTanuA. [Iposeputs pa-
GOTy MONJIaBKOBOTO peryJATopa

OBHS

TperyHpoBath paboTy aBro-
maTa nuraHus. [lposeputs pa-
60Ty NMONNABKOBOrG PeryasTopa

YpOBHA
OG6ecrieanTh BHCOKOE KauecTBO
HNPOMBBOYHOR BOAH
GecneduTs NPABHABHHA pe-
wuM npoayBok. CHuSHTE coJle-

conepxanne paGosefl BoaH

6)

B)

)

a)

6)

B)
r)

A) CHH3HTD Harpysky HcmapuTe.st

€) CHU3HTb CKOPOCTb HarpyxeHHs

x) OrperyaupoBaTh pacxon BOAH
. H2 [apornpoMKBOYHOE YyCTpofi-
" CTBO
3) CpesaThb NPOMBIBKY NaponpoMsl-
BOYHOI'0 YCTPOHCTBAa YHCTHM
KOHZieHCaTOM

a) YcuMHTh KpenneHne rpeiomeft
CeXUMH H NapONPOMHBOYHOrO
yerpolicTea

6) Ounctutn

ycrpoiicTBo

naponpoMeBO9HOE

a) OGecreunTth Hamiexamul npo-
rpeB NaponpoBONa H HArpeBa-
TeJIbHOA MOBEPXHOCTH
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TEJbHO€ OTKJOHEHHE YPOBHSI OT HOMH-

‘HaJbHOTO MOXKeET CJYXHTb HpH‘II/IHOI‘:i_

'YXyNIleHHsT KadecTBa  AMCTHJJNSATA.
[lpu noBBIUEHHOM ypOBHe MOXKeT
[POHCXOAHTb 326p0OC BOXBI HAa NPOMBI-
BOYHBI{ JIUCT BCJAEICTBHE YMEHbIICHUS
NapoBOTY IPOCTPAHCTBA HAJ YPOBHEM
®Kuakoctd. Ilpn nouuxkenHom yposHe
OPOUCXONAHT <«IIPOCTPENI»  TapOBOTO
IpocTpaHcTBa M3 TPyO Tperomedl cek-
LHH H3-32 OTCYTCTBHSL AeMI(HPYIOHIE-
TO CJIOS BOJBI Haj rpelolllell ceKuHed.

Caenyer orMerutb, uTO pabota
aBTOMATOB NHTAHHSA, NONJABKOBBIX pe-
TyJATODOB yPOBHA H# BOAOMEPHBIX
CTeKOJ B YCJOBHAX BLICOKOTO COJIe-
COJlepKAHNA BOXIBI IIPOUCXOXHUT B TH-
XKeJbIX YCJHOBHUAX. DKCHAYaTalHOHHO-
My IepcoHany Heo6XO0JHMO BEeCTH Io-
CcTOsIHHOe HabJIl0ieHHe 32 STUMH y3na-
MH, IIDOM3BOJSA pacXaxkKuBaHHE IIOJ-
BHXKHBIX 9JEMEHTOB # <CHCTeMaTHue-
CKYyIO TIPOLYBKY HMITYJbCHBIX JIWHHA U
BOJIOMEPHBIX CTEKOJI.

Heo6xoaumMo yuHTEIBATh, 4TO NpPH
OJHOM H TOM XKe BeCOBOM ypOBHe (IO
'BOLOYKAa3aTeNbHOMY <CTeKay) ibH3u-
yecKHH (MeHCTBUTEJBHBI) ypPOBeHb B
ACIapHuTeJe HAaXOJAHTCA Ha PasJHUHON
BHIcOTe, Ero moJioxKeHHe TeM BHIIIE,
yeM OoJiblle Harpyaka HCIapuTeas H
BHIILIE COJIeCOJepIKaHie BOABI B HCIa-
putene. Ilpu BO3HUKHOBEHHH TIeHOO6-
pasoBaHusA Haj rpemollei cekinuei ¢u-
3HMYECKHl YPOBEHb B KOpIyce HCNapH-
TeJs Bo3pacTaer elle OGoJabue. 3T0
FOBOPHT O TOM, 4TO NIOKa3aHHUSl BOJO-
YKa3aTeJbHOTO CTeKJla He MOTYT
B TIOJHOH Mepe OJHO3HAYHO XapaKTe-
pH30BaTh I0JOXeHHe XeHACTBUTENbHO-
TO YpOBHA B KOpIyce HCHapurens.
OcHoBHBle Henonazkd B paBoTe wuc-
HapUTEeNbHOH YCTAaHOBKH paccMoTpe-
HBI B TabJa. 7-7.

7-56. KOHAEHCATHBIE W HHPKYJIALLH-
OHHBIE HACOCHI

a) Kompencathbie Hacochl

KonpeHcaTHEle HacoCH CayXat
IS OTKa4KH KOHJeHCAaTa H3 KOHJeH-
caropa W Mojauu ero yepe3s 0Geccou-
BaIOL[YI0 YGTAHOBKY, CHCTEMY peTeHe-
palyH HHU3KOTO JaBJIEHHS U TaPOCTPYH-
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HBIH 3XKeKTop B JAcaspaTtop. B 3aBu-
CHMCCTH OT MOULHOCTII TypOoarperara
VCTaHABJMBAIOTCH ABa, TPH HJH Jaxe
YeThIpe KOHIeHCATHBIX Hacoca; OLHH
H3 HUX SBJSIeTCS Pe3ePBHBIM H BKJIO-
yaetTcs no cucreme ABP. '

O6mas TpOU3BOAMTENBHOCTb Ha-
COCOB  omnpefenasercd  MaKcHMaJb-
HBIM  pacxXoJOoM KOHIeHcaTa Typ-
GHHBEI ¢ y4eTOM I[IOABOJAA B KOHJIeHca-
TOp ApeHaXKeil, XUMHUECKH OUHIIeHHON
BoAbl H T. I. [Ipou3BOJHTENBHOCTD
KOHJEHCATHBIX HACOCOB KOHAEHcanu-
OHHBIX TypGHH BBIGHpaeTcs o yciso-
BHAM JIETHEro IMepHofa <€ Y4eToM
YXYIOUIEHHsT BaKyyMa H YBeJHUYEHHUS
pacxoia napa Ha TypOHHY B 3TO Bpe-
Ms1, TTpoH3BOAHTETBHOCT KOHAEHCAT-
HBIX HACOCOB TeNJ0(HKALHOHHBIX TYP-
6uH BbIGHpaeTcs MO KOHAEHCAIlHOHHO-
My pexXuMy HX paloTbl B JeTHee
BpeMs.

OHeproGJIOKH CBEPXKPUTHUYECKUX
napaMeTpoB, 060py10BaHHbIE OJOYHbI~
MH 06eCCONMHBANIIHMU yCTAHOBKAMH
(BOY), uMeloT ABYXCTYIIeHYATYIO CH-
CTeMy OTKayKH KOHAeHcaTa H3 KOH-
JleHCaTopa H M0oJauH ero B JeaspaTop.
ITepBylo CTyNleHb COCTABJSIOT KOHJEH-
caTHble Hacocel obecconuBanollel
YCTaHOBKH, TOJAlOllMe KOHAEHCAaT H3:
KonjaeHncatopa 8 BOY, Kounaencamune
HacoCBl BTOPOro IHoJbeMa INOZAIT
KOHJIeHCAT wepe3 CHCTEMY pereHepa-
IHH HU3KOTO JaBJjieHHsd B Aea’sparop.

OcoGenHocTh paboThl KOHIEHCAT-
HOTO Hacoca 3aKJIyaercs B TOM, yYTO
OH OTKayHBaeT XKHAKOCTb, TEMIIEPATY-
pa kXoropoii O6JH3Ka K TeMmIiepaType
HachlllleHusa. D10 CO344eT YCJAOBHE
IJa cpbiBa pafOThl Hacoca M BO3HHK-
HOBeHHUSt KaBHUTALHOHHBIX fABJEHHH.

HaMeHHTb yCJOBHSL BCaChIBaHHS
MOXKHO JIMIILb YBEJHYEHHEM BBICOTEE
HOJMOpHOTO CToN6a JKHAKOCTH Ha
BCace Hacoca H NepeXoIOM Ha TIOHH-
KeHue uucaa oboporos. OnHako Iep-
BOe YCJIOBHe CBfI3aHO CO 3HAuYHUTENb-
HBIM 3aryy0JeHHeM HacOCHOTO arpera-
Ta OTHOCHTENbHO YPOBHSI KOHAEHCATa
B KOHJEHCATope, UTO YBeJHUHBaET Ka-
OUTaJdbHBIE 3aTPATHl 11O COOPYXKEHHIO-
ycTaHOBKH. BhINOJIHEHHWE BTOPOTO YC-
JIOBHSL IPHBOJUT K YBEJHUEHHIO BeCa M
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Puc. 7-26. TopusonTaibHell KoHmeHcaTHhR Hacoc THna KCJI.
{ — mepellyckHble TPyObl; 2 — OTBOL BO3AYXa B KOHIEHCATOD, 3 — KOPNyC Hacoca; 4—06 — SJEMEHTHl poTopa.

rabapuToB CcaMoro Hacoca H
3JIeKTPONPHBOAA.

B Hacrosilllee BpeMsi KOHAeHCaTHHe
HacoCH 0JIOUHBIX YCTAHOBOK BHIMOJIHSA-
foTca ¢ noanopom nopsaka 1,6—4,5 m
B uacrotoii BpaueHus 960—1480
06/MuH. DTa 'yacrora BpAallleHHsA SB-
JisieTcsl JOBOJIbHO BBICOKOH IJI51 KOH-
JIeHCAaTHHIX HACOCOB, 4TO TpebyeT €o3-
nauus paboyux OpPraHoB TepBOH CTY-
TleHH ¢ BHICOXOH BcachiBawoUiel Cro-
cOGHOCTBIO W CTOHKOCTBIO X KaBHTa-
TUH.

KonmencatHbie HacoChl BHIUIOJHSA-
10TCSL TOPH3OHTAJLHOTO H BepPTHKAJb-
HOTO THIA. ‘

TopusoHTaNbLHBIE HACcOCH  THNA
Kel (puc. 7-26) 1o cBOell KOHCTPYK-
IHH 3HAUYUTENbHO OTJIHUAIOTCH OT Pa-
Hee TPWMEHSBIIHUXCA CTAPHX KOHAEH-
caTHBIX HacocoB. [lepBas CTyNneHb 3TO-
o Hacoca pacnoJoXeHa B IeHTpe

ero

’

arperata. Bona mocse nepso# cTylle-
HH ¢ TIOMOIUbIO BHEUIHHX MepernycK-
HBIX TPY6 MNOABOIHTCA K OCTaJbHBIM
crynenam Hacoca. [lo cpaBHeHHIO
¢ HacOCaMH TPAaAHIHOHHHIX KOHCTDPYK-
LMl 3TOT arperar #MeeT P BaXKHBIX
SKCILTyaTalHOHHBIX mpenmyltecTB. K
HUM OTHOCATCSA: a) OTCYTCTBHE Calb-
HUKOB, HaXONALUXCS NOA BaKyyMOM.
6) ypaBHOBeLIHBaHHE OCEBHIX YCHJIHHA
Ha 'BaJy Hacoca; B) OTCYTCTBHE CaJlb-
HHKOB, HaXOAALIKXCA NOJ TOJHHM pa-
GouuM HaBJeHHeM Hacoca; T) yJayu-
HIeHHe aHTHKaBHTaLlMOHHBIX Xapaxre-
PUCTHK [epBOM CTylleHH 3a CYeT Io-
CTAHOBKH JABYXIIOTOUHOIO KoOJeca H
yMeHbINEHHs 33 CUeT 3TOT0 JHaMerpa
BCACHIBAIONIEro KoJblla Hacoca H, cle-
JOBaTENBHO, CKOPOCTH ABHXKEHHS KOH-
IleHcaTa.

OnpeneneHHBIM HEJIOCTATKOM Ha-
COCOB 3TOTO THNA SABJAETCH YBEJH-
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Puc. 7-27. BepTukaabHslfi KOHAeHcaTHBIN Hacoc THna KcB.
4 — ynopubifi NOAHNHHK, § = CAaNbHHK; 6 = OOA-

1 — sRemanR xopuye; 2 — BHYTPeHRHfA xopuyce; 3 — pan;
BON XOHAEHCaTa X CaAbHBKY; 7 — MydTa wnacoca; 8 — KjanaH; 9 — CTBOA BO3AyXa B NapoBOe [POCTPaHCTBO
KORAEHCATODA. ’ .
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~eHHe ra6apuToB H Beca arperara BBH-
Ay HaJHuus BHEIIHMX INepPenyCKHBIX
TpPY®O. N
C s10H TOUKH 3peHHa OoJibluHe
NpedMyLiecTBA HMEIOT HOBHE BEPTH-
KaJbHble Hacocw THna KcB, mpuame-

HsieMble JJsE COBPEMEHHHIX MOINHBIX:

TypboarperatoB  (puc. 7-27). Bce
HAcOCHl 3TOH CepHH, 3a HCKJIOYEHHEeM
nacoca 12KcB-9Xx4, paboraoiero
¢ 6nokom K-200-130, He nMelOT BHell-
HUX TiepenyckHuX Tpy6. ITepeBon xkua-
KOCTH OT OJHOj TPYNIH KoJec K ApY-
rofi OCYIHEeCTBJIAETCA N0 JIHTBIM Ka-
HaJjiaM, BBHIOJHEHHHIM BO BHYTpPEH-
HeM Kopmyce. Biarogapsi BepTHKadb-
HOMY PAclOJIONKEHMIO BaJjia U OTCYT-
CTBHIO BHEIUHHX TEPENyCKHBIX TPYO
STH arperarthl 3aHHMAIOT MaJjioMecCTa,
YTO BecbMa o6Jerdaer KOMIOHOBKY
BCIOMOraTeabHOro 060pya0BaHHus, COB-
PEMEeHHBIX ‘MOIIHBIX aTperaTos.

¥V 3THX HacoCoB, KaK H y HaCoCoB
muna Kcll, Aas ypaBHOBelIHBaHHS
oceBoro ycuaus paboune KoJeca
CTPYNNHPOBAHBl M IIOBEPHYTH BCACHI-
BAIOUIMMH 3JIEMEHTaMH B Pa3Hble CTo-
poubl. Co CTOPOHBI BCacChIBaHHS HAcoC
He HMeeT BHIX0Ja BaJja HapyxXy, uTO
HCKJI0OYaeT MOJACOCH BO3LYyXa M yTeu-
Ku BoJbl, HMKHH{ ONMOPHEIA MOJUIMI-
HUK — pe3nHoMerananyecknii. CMasxa
¥ oxJa¥KJeHue NMOKIIHIIHHKA OCYLIecT-
BJISIOTCA KOHAEHCATOM, KOTOPHIA OT-
Oupaercs OT OXHOH H3 IIPOMEXYTOd-

Oxnaxecdaowas
foba

HBIX CTyMeHell H No TPyOKaM NOABO-
JUTCA K MOAMMMHUKY. Bepxuuit onop-
#HO-yIOPHLIA NOAWMNHUK (pHc. 7-28)
TIpeJHa3HaueH JAJs BOCHPHATHA BeCa
H OCTAaTOYHBIX HeypaBHOBEIIEHHBIX OCe-
BHIX ycuauit poropa. CiaBOeHHHE pa-
JUHAJBHO-YNOPHEE 11aPHKONOALUIHTIHU-

. XM YCTaHOBJIEHH B KOpIyce TOJUIHI-

HHKA 4 (QHKCHpYIOTCA B HeM
TOpLeBOil KpulKo#. B kopnyce nox-
INUIHHKA PacloJIOXKeHBl TaKXKe Mac-
JsiHasi BaHHA M TOJOCTH AJISI OXJaXK-
nNawoweil BoAsl. Bpamalomerncs BTYyJ-
KOfi ¢ BHHTOBOH HapeskoH Macio
#3 MacJasHOM BaHHW MNoJaerc Ha
NOAUIAIHUKH, a4 3aTeM uYepe3 OTBepC-
THS CaHBaercs o6paTHo.

YnJoTHeHHe pOTOpPa Hacoca OCy-
LIECTBASETCA MSATKOH CaJNbHHKOBOM
uabupkoil. Jasa opraHusaluu THAPO-
3aTBOpa BO H36exKaHue MOACOCA BO3-
Jyxa uepe3 HepaboTalOIlUi HACOC
MeXJy HaGHBKOH YCTaHOBJIEHO MnJa-
Baolllee KOJbIO, K KOTOPOMY fIoJaer-
cs KoHIeHcaT ¢ gmaBjeHueM 0,147—
0,205 MIla (1,5—2,5 krc/cm?). Ha
yCTaHOBKaX, paboramollHx ¢ YXyHd-
{lIEHHBIM BaKyyMOM, yCTaHABJIUBAIOTCH
Hacocnl 12KcB-9X4, cnocoGHbie Tte-
peKauuBaTh KOHIEHCAT € TeMIepaTy-
poit no 120°C. Oas sTHX yCJIOBHH BO
BHyTpPeHHEeM KOpIyce IpelyCMOTPEHB
KaMepHl JJig OXJaXXAeHus CcalbHUKa,
K KOTODHIM MOJaeTcs oXJaxAeHHas
XMMHYeCKH OYMIIeHHas BOJA.

Oxnaxciarwuan
8oda

-

[}

|

1]
]l/lll %

Macso

-

Puc. 7-28. BepxHufi onopHo-ynopHufi NOAIIMNHHK KOHJEHCAaT-

HOro Hacoca.
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Yaanenne Bo3Zyxa U3 BHYTPEHHHX
TOJIOCTEH  Hacoca  OCYLIECTBJSETCH
B BO3AYLIHOE NPOCTPAHCTBO KOHAEH-
caTopa no <CHelHaJbHOH TpyGKe ¢
BeHTHseM. PaGoune Kojgeca Hacoca
U3TOTOBJIEHH H3 uyyryHa. PaGouee Ko-
Jleco mepBoH cTylnenu, paboTapoilee
B HanOoJiee TSAXKEJBIX YCAOBHAX, H3-
TOTaBJAUBAaeTC M3  HepXKaBeloleh
CTaJIK M NOJBepraercs clelHaJbHOM
Tepmoobpadorke. as  yayumenus
BCaCHIBAIOWEH CIIOCOGHOCTH U yMeHb-
LIeHHs] KaBUTAUMOHHBIX SBJEHHI pa-
fodee KOJeCO INEPBOM CTYyNeHH B
HEKOTOPHIX HAcoCaXx CHabxKaeTcs moJI-
NHpawiiuM yCTPOHCTBOM, INPEACTaB-
JISOWHUM cO60H MHOT03aXOMHBIH BHHT,
YCTAaHOBJEHHEI Ha BaJy Hacoca Te-
pex mepshiM pabounm KoJsecom. U3
3THX XKe coofpaxeHuli y KoHAeHCAT-
HBIX HacocoB Typ6une K-800-240
fepBas CTyNeHb BHIIOJHAETCS HABYX-
NOTEUYHOH € YMEHbINEHHBHIM HapyX-
HBIM JHaMeTpOM KoJeca.

PaccMoTpuM HekoTOphie BONpPOCH,
Kacawllyecs IycKa, OCTaHOBA H HOP-
MaJIbHOH 3KCIJIyaTalUH KOHAEHCAT-
HBIX HacocoB. ITpu noarorosxe K myc-
Ky KOHHEHCATHOrO Hacoca HeOOXOmH-
MO

a) ybeautbcs B OTCYTCTBHH pe-
MOHTHBIX pafor;

0) npoBepuThb 3a3eMJeHHe 3JeK-
TpOABHraTesiell n Kabesel;

B) IDOBEPHTb Or'pakKAeHHe MydT
Hacoca;

r) co0paTb 3/MeKTPOCXeMBl TIPHBO-
OB 3a/IBUKEK H peryJsTopoB, Hpo-
BEPUTh H NOAKIIOYHTb BCE KOHTPOJb-
HO-H3MepHTeJbHBle NPUGOPH;

1) TPOBEPHTbL HAJHYHEe H KAaYeCTBO
CMa3KH MOAIMXIHUKOB, TIPH HeoHXo-
IHMOCTH CMEHHTb HJIH JIOJHTH MAacCJo;

e) nomath BOLY Ha OXJaXKIeHHe
NOAIUIHUKOB HaCOCOB;

X) IIPOBEPHTH TIOTHOCTb CHCTEMBI
OXJAaXKIeHHA M CHUCTEMBl CMAa3KH;

"'3) OTKpHITb 3aJBHXKKY HAa BCachl-
Balollledl JIHHUH;

¥) OTKDHITh BEHTHJH OTCOCA BO3-
AyXa M3 Hacoca B KOHAEHCATOP.

[Tyck macoca [noaXKeH TPOH3BO-
JUTbCA € 3aKPHITOH 3aABHXKKOH Ha
Bugaue. Hckuaouenne cocTasasiior
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NyCKH HacocoB cucteMoii ABP =Ha
MarucTpajib, HaXOMAULYIOCA IO JaB-
JeHUEM, KOTJa INIyCK OCYUIECTBJALETCH
C OTKPHITOA 3aaBHXKOH. Ilocne mycka
Hacoca Heo6X0AUMO OTKPHITb 3aJABHK-
Ky Ha Bbiade, TaK KakK AJUTe/bHAd
paboTa KOHAEHCALHOHHOIO “Hacoca ¢
3aKPHITOR 3aJABHAKKON MOMKET BLIIBATD
«3anapusaHue» Hacoca. Ecam mHadcoc
BKJIIOYaeTcs B mpolecce fycka Typ6o-
arperara, TO JOJ/I)KHa GHITh BKJIOUYEeHa
CX€Ma pPeUHPKYJSUMH KOHHEHCATA.
ITocae nycka Hacoca HeoGXOAHMO OT-
PeryaupoBaTth ypOBeHb B KOHJEHCATO-
pe H NMOJAKAIOUHTL B paboTy pery.s-
TOP YpOBH4.

B npouecce HOpMaabHOR aKcmay-
aTaluM KOHAEHCATHBIX HAaCOCOB Heol-
XOJHMO:

a) BeCTH KOHTPOJIb 33 BHGPAIHOH-
HbIM COCTOSIHHEM arperara;

6) creaMTb 3a TeMIepaTypoll M
YPOBHEM MacJja B MOAIIMIHHKAX, KOH-
TPOJIMPOBATL MNOJAYY OXJaxKAalollel
BOJH K NOAUIMIIHHKAM, IIPOBEPATH pa-
60Ty CMa30UHbIX KOJIEIL;

B) KOHTPOJHPOBaTb paGoTy KOi-
UEBBIX YMJIOTHEHHH: NTOAAYy BOJHI, Ha-
rpeB rPpYHAOYKC H T. I.;

T) CJeAUTh 3a IOKA3aHHUAMH aM-
nepMetpa, He JONycKasi INeperpysku
INBHraTes Mo TOKY;

1) KOHTPOJHPOBaTb paGoTy pery-
JISITOpa YPOBHS B KOHJeHcaTtope;

€) cJeduTb 32 NoJaye yIJIOTHSAIO-
LIero KOHAEHCaTa Ha BAaKyyMHYIO ap-
Marypy (B TOM YHCJEe H Ha Pe3ePBHBIX
Hacocax);

X) NOANEepXKHUBATh B COCTOSIHHH
FOTOBHOCTH pe3epBHBI arperar.

[Ipu paurenbHOl 3KCIIyaTanuu
Heo6X0MHMO 1O rpaduKy uepemoBath
pabory pabouux M pe3epBHBIX HacCo-
coB. Heo6xonumo ne pexe 1 pasa
B Mecsl NPOH3BOLHTb ONPOGOBaHHUe
ABP. OnpoGosauue ABP mnpousso-
IOHTb KaK [0 [aBJEeHHI0 KOHJIeHCaTa,
TaK H 110 OTKJIIOUEHHIO JABUraTess,

ITpu ocraHoBe Hacoca B pPeMOHT
HEOGXOAMMO 3aKpBIThb 3aJBHKKY Ha
HATHETaHHH, BBHIKJIOYHTb 3JIEKTPOJBH-
rarejib, 3aKpHITh 3aJBUXKKY Ha Bcace,
3aKPHITb BEHTHJIH Ha OTCOCE BO3MyXa,
3aKpbITb BOMAY Ha OXJa)KIEHHE MOJ-



Ta6ruya 7-8

Henonagka B paGore

TpuynHa senosanKe

Crioco6 ycTpaieHus

CpuB nacoca

CunxeHue HANOPa M TNPOM3BO-
JMTEJBHOCTH HAacoCa

Bu6panus arperata

Cryku 4 ynap B Hacoce

Ipeercst onopxo-ynopuuifi moa-
LM HEK

Heperpyska snexTponsuratens

TleperpeB caipHHKOB Hacoca

a)
6)

o
~

r)

A)

a)
6)
B)
a)
6)
B)
r

a)

HepocraTounas BeiCOTa MOAMNO-
pa

Bosboe conpoTHBlieHHe BCa-
chiBalOlleR JMHHU

[Moacoc Bo3nyxa yepes cafbHU-
KOBHI€ YTIOTHEHHS

Maunas nopaya (3amapuBaHue)

Buicokas TeMnepaTtypa oTKauH-
BaeMOro KOHAEHCATa

Moncoc Bo3gyxa BO BCacHBa-
jomelt JMHAK

Visxoc ynnoTHeHH#t paGogux Ko-
Jec

TMospexaeHs HMM 3aCOpeHbl pa-
Goune Kojeca Hacoca

Hapymiena neHTpoBKa arpera-
Ta

3aneBannus BPAIAIOLUXCS Je-
Tajell 3a Kopuyc
Pas6ajiaHCHpOBKa DPOTOpa

Bospmue 3330pH B MOAILHMHH-
Kax

Kasuranus

6) Paspyuwienue WIapHKOBOrO MOA-

)
2)
6)
B)
2)
6)

)
r)

1)

a)
6)

ITHIHHKA
[MoBpexaeHHs B NPOTOYHON YaC-
TH Hacoca

YBesnueHne OCEeBOrO YCHJIHA
BCJIe/ICTBHE H3HOCA YNJIOTHEHHH
a60yHX KoJieC

loXasi NeHTPOBKA arperarta
HenOCTaTquoe KOJIHYEeCTBO
MacJa B NOAUIUITHHKE. Barpﬂs-
HEeHHe Macja

IMogauya wacoca Goabine mac-
TIOPTHOM
3ajnepaHus B MPOTOYHOH YaCTH

Tyro 3aTaHyTH CaJbHHKH
Usnoc ymioTHewuit pa6Goumx
KoJleC

3ael2Huf B II3aPHKOMOALIMM-
HHKax

Tyras Ha6GuBka caJibHMKA
©0CTATOYHOE OXJAXKIeHHe

[ioxoe xagecTBO HaGHBKH

a)
6

~

w
~

r)

~

i

a)
6)

B)
a)
6)
B)

6)
B)
a)

6)
B)

6

B)
r)

n

~

L=

a)
6)

B)

VBeNuuKTHL YpOBEHb KOHAEHCA-
Ta B KOHAeHCAaTOCGOPHHKE
MpoBepuTs NOJOKEHHE 32 ABHK~
K# Ha Bcace. OTEDHITD 3a/iBHK-
KY TOJHOCTBIO
Otpery/mpoBaTh MOfauy BOJEE
Ha CaJbHEKOBBIE YIJIOTHEHHH. .
CMeHHTb Ca/IbHUKOBYIO HaGHBKY
Ypennuuts mojauy uepes JH-
HHIO pelpKy.suny. [IposepuTs
paboTy aBTOMATHYECKOro Kia-
NaHa peLHPKYJIAIUY

TloHuauTs TemIepaTypy KoH-
JIEHCAT2 HJIH YBEJHUHTb BBHICO-
Ty nmozmopa

YnnoTHHTL CaNbHUKH, KOpHyC
Hacoca, ¢/aHIeBbie COeIMHeHHs
OTpeBH30BaTh HACOC, 3AMERHTE
YIIOTHATEJBHEE KOJbLA
OupcTuth paGoune Kojeca HIH
SaMEHUTH HOBLIMH

[poBepuTb LEHTPOBKY

OTPEBPBOBaTb Hacoc, Yycrpa-
HHTh 33J€BAHHA

OT6a1aHCHPOBATL  POTOP Ha
CTaHKe
OTpepusoBaTh  NOALIMNHHKH,

YCTaHOBHTb HYXHbIE 3a30DHl

YpeqnuuTh MOANOP, CHUHTH
TeMnepaTypy KOHIEHCATa
CMeHUTB 10 LIHNHAK

OTpeMOHTHPOBATh HACOC, CMe-
HUTH NOBpeXIEHHHE NeTaNH

3aMeHHuTh H3HOLIEHHHE YIIOT-
HeHust

ITpoBepuTh UEHTPOBKY

[Nposeputh ypoBeHb Macja.
CrenaTh noauBKY Mmacna. 3a-
MEHHTb TpS3HOE Mac/Oo CBEXUM

Y MeHbUWIHTH NOJavy Hacoca

OTpeBusoBaTh Hacoc, YCTpa-
HHTb 33/€eBaHUS

Ocnabuth saTsXKy rpyHACYKCH
3ameHUTH U3HOUIEHHHE YIJIOT-
HEHUsA

[MpoBepuTs H OTPETYJHPOBATE-
TIOANIHITHHK]

OcnabuTh 3aTSKKY CajbHHKA
YBesnuuth nojavy BOAM HA

OXJaX eHHe CaJbHHKA
CMeHHTb CaJIbHUKOBYIO HaGHB-

Ky
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Mpoaoaxenne raGa 7-8

Henoaanka B paSorte

Tlpuurna HenoNankn

Cnocof ycTpaHenys

Hoprimernas nporeuxa uepes|a) Msnomena mm HenpapuiLHO | a) CMeHHTL HaGHBKY

CaJIbHHK 4

CaJIbHHKOM

CaJNbHAKY

IIHITHUKOB M YIVIOTHEHHE CAJbHHKOB,
paso6parth  3JIEKTPHUECKYI0  CXeMy
ABHraTeJs, BLIBECHTb MNpPEAympexjaa-
ot miakar. OnopoxHeHue Ha-
€oca MNPOHM3BOIAMTCS OTKPHITHEM IIpO6-
KM B HHJXKHEH 9aCTH Kopmyca.

Ilpu ocraHoBe Hacoca B peseps
. HeOGXOMMMO 3aKpHITh 3afBHKKY Ha
HarHeTaHWH, BHIKIIOYHTb 3JIEKTPONBH-
raTenb, a 3aTeM MeNJEHHO OTKPHITh
HaNOPHYI0 3alBHIKKY, He JONycKas
BpallieHHsI pOTOpa Hacoca B OGpaTHOM
Hanpas/ieHuu. [losBaenue o6paTHoro
TOKa BOIB M BpalleHuA Hacoca B 06-
PaTHOM HalNpaBJ/ieHHH CBHAETENLCTBY-
€T O HEMJIOTHOCTH O6paTHOro KJjarma-
Ha. B stoM cnyyae Hanopmas 3a-
JIBHIKKa [OJNXKHa ObITh 3aKPHITA, a Ha-
COC BLHIBENEH B DEMOHT IJIs PEBH3HH
obparHoro kaanaHa, TIpu mocrarou-
HOH INVIOTHOCTH OGPAaTHOrO KJamnaHa
3aJiBHXKa Ha BHIZaYe OTKpHIBaeTcs
TIOJIHOCTBIO H HACOC MOXET GBITb B JIiO-
00l MOMEHT BKJIOUeH cHcTeMoit ABP.

OcHoBHEIE HemosagKH B paGore
KOHIEHCATHOT0 Hacoca, HX MpPHYHHH
H CocoOH yCTpaHeHHsl paccMaTpHBa-
forcst B tabia. 7-8.

6) IupKyAsuuoHHKE HACOCHI

LlupxynsinHOHHBIE HacocH npen-
Ha3HAYaIOTCA HJs1 CHaGXKEHHS 3JIeKT-
POCTaHUHH OXJaxZalouleldl ¥ TexXHHYe-
ckoil Boxod. OCcHOBHasl yacTh mojaBa-
€MOH BOAbl HaNpaBJSAETCS B KOHJEH-
caToph TypOHH, a oOcTajbHasg pac-
XOLyeTcsl Ha CJAeRYIONHE LeH:

a) oxJaxIeHHe Macja B MacJo-
OXJIaIATENIAX TYpGOreHepaToOpPoOB H IH-
TaTeJbHBEIX HaCOCOB;
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CTaHOBJIEHa HaOHBKa
6) Vsmourena py6atuxa

6) OTpemoHTHpOBATH HJIH SaMe-
HHTH pyGawmKy

B) Bompmoe Guemne Bama mox|s) [poseputn Guenne Bama

r) Tlosumennoe AaBirenne Ha M- [r) OrperymupoBaTs mojauy Kom-
HHH TNOABOAA ' KOHAEHCaTa K ’

A€HCaTa

6) oxJaxJeHHe BOIOPOAA B raso-
OXJIaJHTeJAX TeHEepPaTOpPOB;

B) OXJaxIeHHe BO3AyXa B BO3NY-
XOOXJaAUTENAX ' BO3OYAUTENEH TreHe-
paTtopa, 3JeKTPOABHraTeJaX IHTa-
TEJIbHRIX HAaCOCOB, Pe3epBHHIX BO3GY-
IDHTEJSX; .

T) HCIOJIb30BaHHE B KauecTBe pa-
Goueli cpelB B OCHOBHLIX H BCIIOMO-
raTeJbHEX BONOCTPYAHBIX  33KEKTO-
pax;

1) OXJaxKJeHHEe Macja B MOLIMIHI-
HHKaxX BceX IPOYHX BpallarmHUXCc
MEXaHH3MOB 3JIEKTPOCTAHIKH;

€) Ha npoyue HyXAH (THAPO30JO-
YAaJIeHHe, XHMBOJOOYHCTKY, NOAMHUT-
Ky TEIJIOCETH H T. I.).

Ha puc. 7-29 npuBoaurcss npuuimu-
NHaJbHasA cXeMa BOJOCHA6XeHHS 6J10-
Ka ¢ paGoOuHMH 3XKEKTOpaMH BOJO-
CTPYHHOTrO THHA.

[To ycnoBusiM paGoTh UHPKYAALH-
OHHBIE€ HAcOChl JOJIXKHBl [IOJAaBaTh
GoJbllIHE KOJIHYECTBA BOABI NIPH . OTHO-
CHTEJIbHO HEBHICOKOM Hamope. [Has
3TOH LenH Hanbosee MOAXOMAT OJHO-
CTYNEHYaThie LEHTPOGEKHHE HaCOCH
C IBYXNOTOYHBIM paGoOYuM KOJECOM,
a TakXe KDYIHble BEPTHKAJbHLIE OCe-
BHIE HAaCOCHI.

LlenTpo6exHble HAcOCHl ¢ ropH-
30HTAJbHEIM  BaNOM  IIPHMEHSAIOTCA
B yCTaHOBKaX HeGJIOYHOTO THIA MJfA
9JIEKTPOCTAHIHH He6OJbIIOH H cpel-
Hell MouHocTH. JIMama3oH NpoOH3BOAHU-
TEJBHOCTH 3THX HAacoCOB KoJebJjiercs
or 90 no 12500 m3%4 npu Hamope ot
10 1o 30 M. Btu Hacocw paboraoT
Ha obu1yl0 MarucTpajb (B clyyae mpu-
MEHEHHs! LEHTPAJbHOH HACOCHOH), u
KaXJHH Hacoc HMeeT 3afiBHXKKY H 00-
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Puc. 7-29. IIpunnunuanpbuas cxeMa BOAOCHAGXKeHHs1 3HeproGjoKa ¢ DaGOYHMH SXKEKTOPAMH BOALO-

cTpyhnoro Tuna (K-300-240 JIM3).

1 — KOHAeHCcAaTOP; 2 — RACOCH paGouefi BOAB BOAOCTPYRHBIX 9IKEKTOPOB; & -— 9IKEKTOP UHDKYJNAXUOHROH CH-
CTeMBbl; 4 — OCHOBHBE 9KEKTODH; § — SIKEKTODHl IIapHKOBOR OYHCTKH KOHAEHcATODa; 6 ~~ GHJALTDH OXJAaXKAalo-
meRt BOAW; 7 — MaCJHOOXJNAXMTENH; & — BO3NYXOOXJAAMTeNH SJEKTPOABHraTeNd TMHUTATENLHOro Hacoca; 9-—

OXNaANTENb OTHeCTOMKOR XUIKOCTH; [0 — BONO-BORAHOR

11 — BOSHYXOOX/afATeNs pe3sepBHOrO BOSGyAHTENs.

paTHH KiamaH Ha Beimaye, Ha Bca-
CHIBAION[HX JHHHAX TaKKe YCTaHaBJIH-
BafoTcsl o6GpaTHHle KJamaHel H Mexa-
Hudeckne GuasTpel. Ilepen nyckom
1eHTPOGEKHEIT Hacoc AOJNXKEH OHTb
3aJMT BOXOH, HJS Uero NPHMEHSIOTCA
CreliHajJbHbEe BOJASHBIE HJH IapoBBIE
33KEKTOpHI, a TaKXKe BaKyyMHBIE HAacO-
CH' C 3JIEKTPHUECKHM MPHBOLOM.

CylLlecTBYIOT TaKKe CXEMBbl, TAe
HacOCH TNOCTOSIHHO HAaXOASTCA IOX
33JIHBOM.

IIpu orcyrcTBuH GJOYHOCTH B CXe-
M€ IIHPKYJAIHOHHO-TEXHHYECKOro BO-
JNocHAaGXKeHHsT SJIEKTPOCTAHIHMM BOAA
OT UHPKYJALHOHHLIX HACOCOB TMOCTY-
naeT B CTAaHIHOHHEIE HATNODHLIE IMP-
KYJSIMOHHBIE BOXOBOIH, K KOTOPHIM
TIOAKJIOYEHE KOHIOEHCATOPHW TYypOuH
U APYrHe NMOTpeGuTeNH OXJaXKAaolle
BOAH 3HeprerHueckux O6JokoB. Kax
TIpaBHWJIO, HA TEIJIOBOH CTaHIHH MPO-

OXJMAANHTENb CHCTeMBl OXJaXXAEHHA Telneparopa;

© KNaJBIBAIOTCS OBa HAmNODHBLIX LHUPKY-

JSUHMOHHBIX BojoBoxa. Ha kaxaulil
BOOBOA pafoTaer NOJOBHHA HAcOCOB
GeperoBofi craHuuu. Kaxnaeii = H3
IBYX CpPeIHHX HAcOCOB C MOMOLIbIO
CNeHaJbHOi NepeMbIYKH MOXKET pa-
6otarb Ha JI0GOH HHPKYJNALHOHHBIH
BomoBox. Ha mepembluke ycraHaBJIH-
BaIOTCA TOCJHENOBATEJbHO JBE 3a-
nBHxKKkH. JlanHad cxeMa ofGecrneynBaeT
NMPH MHHHMAJbHOM KOJIHYECTBE BO-
JO03anOpHOA apMaTyphl HOCTaTOYHYIO
HajeXHOCTb W I'6KOCTb B pabore.

Ha HeKOTOpHIX CTAaHUHMAX LHPKYJIA-
DHOHHBIE HACOChl YCTAHOBJIEHHl B IIO-
MeIleHHH TYpOGHHHOrO Lexa Ha HyJe-
BOH OTMETKE B HemocpeACTBeHHOH 6J1H-
30CTH OT KOHAeHcaTopa. B sroM ciy-
gyae Boia 3abmpaercss u3 obiiero mox-
BOASILIEr0 CaMOTEYHOTO KaHaJja, Hpo-
XOASLIEr0 INOA MOJOM KOHHEHCALHOH-
HOro IOMeLIeHHS.
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Ha nacocHbIx CTaKIUAX OJIOYHBIX
YCTAaHOBOK B KauyeCTBEC UHPKYJASIHOH-
HBIX HACOCOB MNPHMEHAITCA NPEeHMY-
IIECTBCHHO BEPTHUKAJBbHbIE OCEBLIE Ha-
COCHl ¢ HemoABHXKHBIMH (Tunm O) wiau
noBOpoTHhIMH  (tHn On) JsonactsaMu
pabounx Kosec. Hacocwl mpennasHa-
YEHBl AJis1 [IepeKaYyHBaHUA XOJIOAHOH
BOABl B AMala3oHe nogau ot 750 nmo
65000 M3/u nmpu Hamepax or 1,3 no
22 M.

‘Paspes 0CeBOro BepTHKaJbHOTO Hacoca
KoHCTpyKuuH JIM3 npexcrasiaen ua puc. 7-30.

Pa6oune koneca nacocos Tuua O u Om
AMEIOT OObLIYHO OT ABYX [0 WLIECTH JiomacTei,
BLINIOJTHEHHBIX H3 BLICOKOJIETHPOBAHHOTO CTaJb-
HOTO JIATbf ayCTEHHTHOrO KJacca MapKH
1X18HIT. IlpuBox-mexaHusM moBOpOTa JoO-
macTel pafouero KoJeca, mpelHa3HaYeHHHH
IS H3MEHEeHHs IPOU3BOLMTENBHOCTH HAcocCa,
MOXeT OHITb PYUYHBLIM, THIPABJAHYECKHM HJH
anexrpuyeckuM. [Ipu pyunom mpusoie peryau-
pOBaHHe MPOH3BOAHTENBHOCTH OCYUIECTBASETCH
NPH  OCTaHOBJIEHHOM arperare. [HuppasJuye-
CKHH H 9JIEKTPHYECKHH TpPUBOABI NMOBOPOTA JIO-
nacTell NO3BOJSIOT PEryJHpOBaTb NPOH3BOLH-
TeJbHOCTL Hacoca Ha Xoly. BeprHkajbHoe
pacnonoxenne Bala NMpelXycMaTpPuBaeT paboTy
Hacoca 7oL 3aJMBOM.

PexumHass xapaxrtepucruka Q-H
Yy 3THX HacOCOB HMeeT [Be 30HHI: pa-
60uyi0 30HY H 30HY HEYCTOHUYMBOH pa-
GoTel (HepaGouyell 4yacTH XapaKkTepH-
cTukd) (puc. 7-31). PaGoueii 30HOI
sBJasieTcs NpaBasi, IJaBHO HHCHAaAalo-
miass 4acTb XapakTEepPHCTHKH, THe Ha-
cochl paboTalOT B CIOKOMHOM YCTOM-
YUBOM pexxuMe. dTa XKe 06JacTh Xxa-
pakTepH3yeTCs] MaKCHMaJbHBIMH 3Ha-
genusimu KIII macoca, xax 310 BHOHO
10 XapaKTEePHCTHKe. 30HY HeYCTOHuM-
BOH paboOTHl COCTaBJsET JeBasd 4acTh
XapaKTEePUCTHKH, HMelolias HOpoBas
M OXBATHIBAIOIAsl 3HAUHTENbHBLIH NHa-
ITa30H NMPOH3BOAHTENbHOCTH (mO 40—
60% makcumaabHoi). [ay6una mnpo-
BaJia H NPOTSAKEHHOCTb 30HbI HEYCTOIl-
YHBOH PabOTH 3aBHCAT OT yIJia pas-
BOpOTA JonacTel.

B omiuyme oT UEHTPOGEXKHBIX Ha-
COCOB, ¥ KOTOPHIX NoTpebdaseMas MOIl-
HOCTb NIOBBIIAETCS C POCTOM TIPOHM3BO-
OHTEJBHOCTY Hacoca, AOCTHTas Hau-
6oJibIIell BEJMYHMHE NPH MaKCHMaJib-
HOM DacXolle, Y OCEBBIX BepTHKAJAbHLIX
HacocoB noTpeGasieMasi MOUIHOCTb J0-
CTHT@€T CBOEro MakCHMyMa NIpH HyJe-
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BOM pacxole, T. €. Ipu 3aKPHITOH 3a-
asuxke. IlostoMy oceBble Hacochl
NOJIXKHBI 3allycKaTbcsl B pabory ¢ oT-
KDHITOH 3aJBHXKKOI, IPHUEM JaBJIcHHE
B HANlOPHOM BOJOBOJE MOJIXKHO GBITh
HHXKE YKAa3aHHOrO Ha XapakTepHUCTHKe
[poBaJla B 30He HeyCTOHYMBOH pabo-
THl. [l coKpalueHusi 30HBH HEyCTOM-
YHBOH pabOTH M yMEeHbLIEHHS KoJeba-
HMH JaBJIEHHS] B 3TOH 30HEe Hacoc
C TMOABHAKHBIMH JIONTACTAMH, UMEIOLLHI
NPHUBOA AJS pa3BOpPOTA JIONACTEH Ha
X0y MaUIMHBI, NOJKEH IIycKaThCs
C MHHMMAJbHBLIM YIVIOM pa3sBopoTa
Jonacref.

Oco6eHHOCTH XaPaKTEPHCTHK Oce-
BbIX HACOCOB CO3JAIOT ONpedeNeHHbIE
3aTpynHeduss npd pabore HX Ha 06-
wyio Maructpanb ({48]. B psagme cay-
yaeB npH GOJBLINX reofe3HYecKHX Ha-
Nopax B CHCTEMEe HJf BKJIOYEHHS W
BXoJla Hacocos Tuna On B pexuM HOp-
ManbHOM paboThI IIPH 3aMycKe Ha 06-
e BOAOBOABI TPEOYIOTCH BCIIOMOra-
TeJIbHbIe COPOCHBIE BOJOBOABI (MyCKO-
Bble GainacHele sunuu). Ilpu orcyr-
CTBHH 3THX YCTPOMCTB BBIBOJA HAacoCa
Ha pabouylo BeTBb XapaKTEPHCTHKH
BoOOUIE  HEBO3MOMKEH,  [TOCKOJIbKY
B I AHHOM cCJyyae JNaBJIEHHEe B HAIoOp-
ABIX BOAOBOJAaX 6yJer NpeBbILAThL Be-
JIHUMHY Hamopa B MPOBaJbHOH wacTw
Hepabouell 30HBI XapaKTEPHCTHKH Ha-
coca.

Hapymenuss HOpMaJbHBIX pexiu-
MOB paGOTHl OCEBBIX LHPKYJISAUHOHHBIX
HAacoCoB Npu HX pabore B OGLLYIO CETh.
MOTYT MPOUCXOAHUTL H HE TOJBKO B IIPO-
necce nycka. 3arpsisHeHHe KOHJeHca-
TOPOB, CPhIB CHPOHOB Ha CJAHBHHIX
Tpy6ax, NnepekJIOYeHHs] B CXeMe BOJIO-
cHa0xkeHusi — Bce 3TH (GakTopbl MOry1
NEePEBECTH YacTb HACOCOB HJIH KaKOH-
JH60 OHH HAcoc B HEYCTONUYHMBHIH pe-
J)KHM Hepaboued 4acTH XapaKTEpPHCTH-
KH. DTO CBHIETEJNbCTBYET O TOM, YTO-
OCeBble HACOCHI MAaJIO NPHCIIOCOGJ/IEHBI
K paGore Ha o6WYI0 Marucrpanb Hi
OpH TakoH cxeMme paGOTHL OHH MO Ha-
JE€XHOCTH He MOTYyT KOHKYPHUPOBATb.
C LeHTPOOEeXKHBIMH HaCOCAMH.

Hau6onee mnosmsHo onrtumaabHbM
YCIOBHSIM IIyCKa M 3KCINIyaTallUH Ha-
cocoB tuna Om orBeyaer GJoYyHAs CH-



NOAHIHITHHK;

30p;

5345

Puc. 7-30. BepTukabhbiii 0CeBOl HHDPKY/IALHOHHEI HAcoc.

! — paGoyee KoJaeco; 2 — orsonsmuft naTpyGok Hacoca; 3 —
6 —~ Ban Hacoca;

10 — xamepa

5 — of6TeKaTeNb;

2

1580

1

2200

pabomero KoJeca;

ONOPHAsA YaCTh OTBOASALIETO MaTPYOKa; 4 — HHIKHHA
7 — ¢nanen Baja; 8 — CaJBHHKOBOE YNJOTHeHHe: § — audby-

11 — 3aknannoe dbyHAaMeHTHOe KOJbLLO: 12 — pynpaMeHTHBIe GOJTHI,
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Puc. 7-31. XapakTepucTUKH 0CEBOrO LUPKYAAUHOHHOro nacoca Tthna On.

creMa BOAOCHAGXeHus, KOrja ORUH
Hacoc paforaer Ha CBOH KOHAEHCATOP
HJH Ha OJHY NOJOBHHY KOHJAEHCATOpa.
Tlpu GnouHoft cxeme BOLOCHAGKEHMS
"HHKAKHX CHEelHAJIbHBEIX YCTPORCTB MO
3aNMyCKy UHPKYJSHHOHHBIX HACOCOB HE
nperycmatpuBaercd. Bo Bpemda BKJIO-
YEeHHA HACcOC BXOAHT B paGounil pexum
Ipd MHHHMAJbHOM YrJje pas3BopoTa
Jonacreil ¢ HaropoM, HNPEBHIIAIUIHM
HOMHHAJMbHLIE Ha BeJHYHHY pacuer-
Ho#i BHIcOTH cutona. Tlpu ycranoBHB-
pieMcsi pexuMe paGoth cHOOHOB Ha-
NOp Hacoca, eCTEeCTBEHHO, CHH3HTCA H
Harpyska Ha JBHratelb OyJaer yMeHb-
LieHa,

TlockonbKy y HH3KOHANMOPDHBIX Ha-
COCOB JaXe HezHauuteapHOe abcomor-
HOE yBeJHueHHe CONPOTHBJIEHHA TPaK-
T4 BHI3BHBAET CYLIECTBEHHHIH nepepac-
X0 3JEKTPOSHEPrdH, BOASHBHIE Maru-
cTpanyd npu 6J04HOR cxeme BOJOCHAOb-
MEHHA CcHA0XawTcd MHHHMAJbHBIM
KOJHUYECTBOM  BOASIHOH  apMaTyphl.
B coBpeMeHHHIX GJIOYHBIX arperarax
npd paboTe OLHOro Hacoca Ha TMOJO-
BHHY KOHJIeHCaTOpa Ha HanopHOH Ma-
THCTPaJH 3afBHXKH H o6paTHbIe KJa-
naHul OTCYTCTBYIOT. Besi 6s104Has LHp-
KYJISIIMOHHAS MarHcTpajib HMeeT JIMUlb
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OLHY 3aIBHXKKY Ha CJHBe BOIAH H3
KOHJeHcaTopa.

Taxas cxema NO3BOJSIET NpeAeb-
HO COKPaTHTb PACXOJ 3JeKTPOIHEPruH
Ha NPHBOJ HACOCa U YJAYYIUHTH HYCKO-
Bhle Xxapakrepuctuku arperara. Cue-
IyeT OTMETHTb, 4YTO NPH OTCYTCTBHM
oGpaTHBIX KJIaNaHOB IIpH OCTaHOBE Ha-
coca poTop ero 3a cuer o6paTHOro fno-
TOKa BOAB! GyAeT Bpalatbcsi B o6par-
HYI0 CTOPOHY, OHHAKO, KaK NOKa3ajn
ONBbITHI, 3TO He NPHBOIUT K DASTOHY
arperata M He BBI3bIBaeT KaKHX-1ubo
HEHOPMaJbHOCTEH INPH OCTAHOBE.

[Tockoabxy nmoTpe6GHOCTL B OXJIAXK-
Jawleil BOAe MOMXKET MEHATbCS B LIM-
POKHMX Tmpefenax B 3aBHCHMOCTH OT
napoBofi HArpysku KOHJeHcaTopa H
TEMNEepaTyphl  oxJaxJawied BOIH,
ST 3KOHOMHUYHOH paboTH YCTaHOBKH
HeOOXOAMMO HMETb BO3MOXHOCTh pé-
I'yJHPOBaTb IPOH3BOAHTENbHOCTD lia-
cocoB, OGHIUHO HPOU3BOLKTENLHOCTD
HHPKY/ISLIHOHHBIX HACOCOB PEryaupy-
eTCsl 3aiBMMKAMH Ha BhJaye U H3Me-.
HeHueM yucjaa paboTaloliuX B mapani-
Jielib HacocoB (nocielnuft cnocob Hau-
GoJiee MpPEANOUTHTEEH).

[Tpou3BoAUTEIBHOCTL OCEBHIX Ha-
COCOB peryJiupyercsi H3MEHEHHEM Yria



TIOBOPOTA JIONacTed, a TakikKe H3MeHe-
HUCM YyHcJa 060pPOTOB 3JIEKTPOABHra-
TeNfA 34 CUYET TepPeKJIOUeHHsT 0GMOTOK
ABHTATENsl C LeNbI0 H3MEHEHHS YHhCJIa
nap noswocos. Bunyckaembie B Hacro-
siliee BpeMsl 3JIEKTPOABHraTeNH MAJs
HacocoB THnma Onm HMeEIOT JIBe CKOpO-
CTH BpauieHHs. DTH ABa MeTOLAa pery-
JIRPOBaHHUA NPOH3BOANTEILHOCTH
B KOMGHHAIHA TIO3BOJAIOT HMETDb LIH-
POKHA JHanasoH peXHMOB Hacoca
¢ BoicokuM ypoBHeM KIIJ] arperara.

Has  samutel  oGopynoBaHHs OT
ONACHEIX PEXHMOB paGOTHl LUPKYJIS-

IIHOHHHIE arperatbl COBPEMEHHOrO TH-
a HMEOT TeXHOJOTHUeCKyIo 3aulHTY
H CHTHAJIH3AIHIO.

TexHosoruueckas 3apiura Haja-
raer 3amnper Ha NycK GJOYHHIX LUHUPKY-
JAIHOHHBIX HAacocoB B CJydasx:

a) NpH 3aKPHITOH 3aJBHXKKE Ha Ha-
nopHoM MaTpybke Hacoca HJH CJHB-
HOH JIMHHH LHPKYJSUHOHHOTO BOHO-
BOZA; :

6) IIpH OTCYTCTBHH BOIHL IS CMa3-
KH BepXHero IMOJIIANHAKA HAcoca A
OXJIaXKJIEHHSI MACJHAHBIX BaHH IHORHIUN-
HHKOB 3JE€KTPOJBHraTe/s;

Tabauya 7-9

Hencnagka 8 pasore N

¢

Ipuynna nenosaakyu

CnocolS ycTpaHeRHst

1. Cpup nacoca

B) YBenuueHne

a) Peskoe ymeHbineHHe YpoBHs B|a) IToBeicuTe ypoBeHs, npoum-
NpUeMHOM KoJoane

CTHTb' BpaIaloiIHeC CEeTKH,
CHH3HTB Tiepenajp yposﬂeﬂ Ha |
CeTKe

6) Ioncoc Bosnyxa uepes caub- [ 6) IMoaTAHyTe canbHUKH, YBe/H-
HYUKOBHE YIVIOTHEHHA

YHTh MOA2Yy BOAM Ha YMIOT-
Henuss. Crenate nepeGHBKY
CaJIbHHKOBOTO YNJIOTHEHHS

conpoTusiens | B) OUHCTHTB OT rpssH uALTP Ha
BCachBawolLLeRt JHHAK

BcacniBaoiest Jwmauu. [Ipose-
pHTb  coCTosiHHe 06paTHOIG
K/alaHa H YCTPaHHTh BO3MOX-
HOe 3aK/IHHHBAaHHE

2. Hacoc ne coanaer Hopmasb- | a) TMonmxenne yposus Bommt B[a) Cwm. 1, a

HOH NPOH3BOAHTENLHOCTH yneuﬂou KoJioaue
conporusienns [6) Cm. 1, B

BCaCHBalOMeR JIHHHH

r) 3acoperre paGodero Koseca |r) BCKPHTB HAcOC, OMHCTHTSH pa-

6) Y Be/muenne
Hacoca

Jonacrteft

Gouee KoJieco

1) B ocesrix Hacocax Tama On e | 1) OTpemoHTHPOBATS NPUBOA pas-
paGoTaeT MeXaHH3M PasBOpOTA

BOpOTa Jonacrefl

e) MsHoc Jonatok Hacoca. MsHoc | e) OrpemonTHpoBaTh Hacoc. Cue-
ynnoTHeHHE paGouerc KoJjeca

HHTb H3HOLICHHHIE AeTaNH

3. Kone6annst mamopa u npo- | a) Ilopcoc Bosmyxa wepes cade-|a) Cu. 1, 6

HU3BOMHTEJBLHO CTH HHKH

Hacoca

8) Pa6ota ocesoro Hacoca Tima O | B) ¥Beauunrn
wm On B o6nactu Heycroli-
GHBOTO pPeXHMa

6) Crkonnenue Bosxyxa B kKopmyce [6) CnycTurb Bo3gyx H3 BepxHed

TOYKH Koprmyca Hacoca. Ocra-
HOBHTb M TepesajHTb Hacoc
BOOM

TIPOH3BOAUTE/Ib-
HOCTb HACOCA W/ YMEHBLINHTH
: yroJl passopoTa Jonacre

4. Tleperpyska siekTpoasura- | a) PaGota HenTpoGexHHX Hacocos | a) TIDHKDHTb 3aJBHXKY, YMeHb-

TeJd Hacoca

¢ Ma/biM HANODOM H WpesMep-
Holl mopaueft

6) Pa6Gora oceBHX HacocOB ¢ |6) YMeHbIUHTS
GonbIIAM HANOpPOM H MaJoi
TIPOH3BOJAHTEJIBHOCTBIO

HIHTH TPOH3BOSHMTENbHOCTH Ha-
coca

CONPOTHBJICHHE
CeTH. Y MEeHbIIUTH YroJl passo-
pora JonacreRt, [lepefitn na
1-10 -CKOpOCTb BpallleHus arpe-
[0 CRUPUCTS Bd{EARA drpe=~
rata
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B) IpH HH3KOH TeMIepaTtype Mac-
Jla B HHXKHEM TNOJIIHITHAKE IBHUraTes
(unxe 10°C).

TexHosmoruueckass samura OTKIIO-
yaer paboTalollHe UHPKYJSIHOHHBIE
HaCoOCHl B CJIELYIOIIHX CAyyasix:

a) NpH NEeHACTBUHM TOKOBOH 3all{HTHI
9JIEKTPOHACOCA;

6) npm aBapHMiHBIX TeMmeparType
HOLUIMTIHHKOB H YPOBHE Macja B Mac-
JHBIX BaHHAX arperara;

B) NPH aBapUHHO-TNPENEJbHOM Iie-
pemaze ypoBHelf BOABI Ha Bpalnaio-
IIUXCH CeTKax.

JleficTBHe TEXHOJIOTMYECKON 3amiu-
Tl CONIPOBOXKAAETCH COOTBETCTBYIOILEH
CBETO3BYKOBOH CHTHaJIH3allHex.

Ha mectHOoM 1uure ympaBsJjieHHS
B CXeMe TeXHOJOTHYECKOH CHUrHajM3a-
UHH TIPEJyCMOTPEHbl CJAEAYIOIHE HH-
JHUBHAYAJbHBIE CHTHAJIHL:

a) ucuessa BOAA K BEpXHEMY IIOA-
HIHITHUKY Hacoca;

6) Temmeparypa
arperaTa BHICOKa;

B) aBapuiiHHIH YpOBeHb MacJja
B MacCJITHBIX BaHHAaX,

r) nepenaj ypoBHeH y Bpainarwo-
IIAXCSl CETOK BLICOK.

Han6osee BaxHBle CHTHaJbI, Xa-
pakTepusywmue paboTy HaCOCHOrO
arperarta, BeiBefleHsl Ha BIILY. Kpome
MHJIUBHAYaJ/bHbIX CHTHAJIOB OT IHPKY-
JSIMOHHBIX arperaTtos, B CXeMax Tex-
HOJIOTHYECKOH CHIHAJIM3aLHH MNpenry-
CMOTPEHH IpouMe, o6L[He AJS BCeH
HaCOCHOHM, TEXHOJOTHYECKHE CHTHAaJBI,
HEOOXOAHMBble AJsi BENEHHS HOPMaJib-
HOH 3KcnjayaTtauud HacocHoi. Jlas
LUHMPKYJISUOHHBIX HacocoB, pa6orao-
IIHX Ha OOLIy0 MarucrpaJb, Npeay-

IMOXIIHUITHHKOB

CMaTpHBaeTCcs BKJIOUEHHE pe3epBHBEIX
HacocoB no ABP.

ITockoabKy cnennduyeckue BOIpPO-
Cbl IYyCKa LHPKYJISLUOHHBIX HACOCOB
OCBellleHb! B 3TOM pasfiesie, a OCHOB-
Hble MOMEHTHI, KAacCalolHecs IKcnaya-
TalHH  HAacocoB, OBIJIH OCBELIEHH
B Il. «a» JaHHOro mnaparpada, HHXe
paccMOTpeHBl TOJBKO aBapHHHEIE pe-
KHMBI paGoThHl HUPKYJSILHOHHBIX Ha-
COCOB. .
OcHoBHBIe Henosiaaxu B pabote
HHPKYJAALHOHHBIX HAacOCOB paccMoT-
peHbl B TabJ. 7-9.

OcranbpHble HemnmoJIaikKMU B pabote
Hacoca paccMoTpennl B TabJua. 7-8.

B) ABapuiiHbie pexuMbl PaGoThl KOH-
HEHCATHBIX W IUPKYJSAUMOHHBIX HAaco-
COB

Hacoc pnomkern GbiThb aBapuiHO
OCTAHOBJIEH B CJEAYIOHUIHX Caydadx:

1) npu BHe3amHOM NOSBJEHHH 3HA-
YHTENbHON BUODALUH;

2) 1npHM BO3HHKHOBEHHHM CTYKOB H
yAapoB B KOpITycax Hacoca HJIH 3JEKT-
pOIABHTaTENS;

3) npH NOSIBJIEHHH ABIMA U3 3JIEKT-
pOABHraTeJIs;

4) npu neperpyske ABUraTess Io
TOKY;

5) npu NOSABJEHHH AbBIMA H3 caJb-
HHKOB Y TOJUIMIIHUKOB CKOJbXKEHHS,;

6) mpu paspyLIeHUH MIaPHUKOBOTO
NOAUIMIHHKA;

7) npU pe3KOM IOHHKEHHH HHUC/IA
o6opoTOB  arperara, COIPOBOXAAl0-
HmieMcsl TyJleHHeM 3JIeKTPOJABHIaTeNs
U ero GBICTPEIM HAarpeBoM.
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