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TEIVIOBBIE 3JIEKTPHYECKHE CTAHUHH U UX XAPAKTEPHCTHKA

HeBo3MOXHO NpeAcTaBHTh ceGe KH3Hb COBPEMEHHOrO yeJoBe-
yecTBa 6e3 s/ekTpuueckoil sHeprun. C KOHIA MPOILIOro Beka 3JeK-
TPHYECTBO MOCJeA0BaTeJbHO BHEAPANOCh BO BCe 0GJaCTH MPOMBILI-
JIEHHOCTH, KyJbTyphl H GbITa. DJIeKTpHUeCKH# NpUBOJ CTAHKOB H
pasJjHYHBIX MeXaHM3MOB; LIMPOKOE HCNOJb30BaHHE 3JeKTPHYecTBa
JIs. pas3/IHUHBIX TEXHOJOTHUECKHX NPOLECCOB B MeTaMJYPruH, B XH-
MHH H ADYrHX OTpac/sgX NPOMBILIEHHOCTH; 3JIeKTPHYECKOe OCBe-
IleHHe XKHJbIX, OOIECTBEHHBIX H [POH3BOACTBEHHBIX MNOMeLLeHUH,
TOPOJCKHUX H CEJNBbCKHX YJIMI; 3JeKTPHYECKHH >KeJe3HONOPOKHBIA
TPAHCIOPT HA OCHOBHBIX H NPHIOPOJHBIX MarucTpaJsix H B ropoiax
(merpo, Tpoaaeiibyc, TpaMBafi); NpUMeHeHHe 3JeKTpHYecTBa B
CeJIbCKOM XO0351CTBe — 3JIeKTPOTPAKTOPHl H T. [.; PaJuOTEXHHKA,
KHHO, TeseBHIeHUe, TesedOoH, MeIHLHHA — TaKOB AaJieKO He NoJ-
HBIH mnepeueHb o6JacTed NpPUMEHEHHS 3JIEKTPHYECKOH 3SHEpTHH.
dnekTpHUecTBO npeobpadyeT KOPEHHbIM 06pasoM YCJOBHS MPOH3-
BOJCTBA W TPYJa, yCJOBHUSI GbITa, CO3XaeT OCHOBY [/ MaKCHMaJlb-
HON MeXaHH3alHH M aBTOMATH3alHKH PabOUYHX MPOLECCOB.

IIpou3BOAUTENBHOCTE TPYAA B NPOMBINLIEHHOCTH U APYTHX OT-
pac/sax HapoAHOro X03iHCTBA, TeXHHYECKHH Mporpecc onmpenensior-
€1 B COBPEMEHHHIX YCJOBHSX 3JeKTPOBOOPYXKEHHOCTbIO TpYyJa.
B pesyabrate ocywectaenus miaia ['OJIPO (Tocyzapcrsento-
ro mjaHa sjekTpd¢uKanun Pocchu), cO3ZaHHOTO N0 YKa3aHHIO
B. Y. Jlenuna, ¥ NSTHJIETHHX IJIAHOB Pa3BUTHS HAPOMHOTO XO3sfi-
crBa CoBerckuii Coios 1o pasmepaM NPOH3BOJCTBA 3JEKTPHUECKOR
SHEpPrHH BHIIIEJ Ha BTOPOE MeCTO B MHpe, yCTyNasi MOKa TOJEBKO
CHIA. HOupektuBn XX cpesga KIICC ykaswiBaloT myTH, o KOTO-
PbIM JO/DKHA Da3BMBATbCA OTeYeCTBEHHAs SHepreTHKa JJs TOro,
YTOGBl B KOPOTKHE CPOKH JOTHaTb H 3aTeM INPEeB30OHTH KamHTaJH-
cTuueckne crpanbl, Bkiatouas CIIIA, He ToJbKO Mo 06wmUM pa3Me-
paM NpOH3BOACTBA 3JIEKTPHUECKOH 3HEPrHH, HO M MO BLIpaGOTKe
ee Ha AYyLIy HaceJleHHs.

O xoJinuecTBe BhipaGaTeiBaeMON B OTAENBHBIX CTPAHAX 3/1EKTPO-
SHEePrHH MOJKHO COCTaBHTb MpelCTaBJeHHe N0 CJAeAYIOMHM JaH-
HeIM: B 1953 roay Bo BceM Mupe GbLJIO NPOH3BENEHO OKOJO
1250 mupa. xeru; B 1955 roxy 8 CIIA npousseseno 620 mupx.
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xery, 8 CCCP — 170 mapa. xsre; 8 1960 rogy B CCCP 3amua-
HHpOBaHO BbIpaboraTb 320 MJpA. K8T4 ',

Kaaccudukanus anekTpuueckux craHuuii

DeKTpUYeCKHe CTAHIHUH — 3TO IPeANpPUSTHS, BHIPAGATHIBAIO-
mHe 3JeKTPHYecKylo 3Hepruio. Uto6bl BelpaGoTaTh 3JeKTPHUECKYIO
SHEPIHIO, HYXKHO pacno/jaraTb IPHPOAHBLIM HCTOYUHHKOM 3HEpPruH
KakKoro-1160 BHia.

IIupoko ucnonb3yercsi SHEPrust BOLH B peKax, T. €. eCTecTBeH-
Hasl SHeprus ABHKYIIMXCS BOAHBIX NMOTOKOB. KosinuecTBO mosyuae-
MOH 3JIeKTDHUECKOH SHepruH 3aBHCHT OT KOJHYecTBa (pacxona)
BOJIBI H ee Hamnopa (BBICOTHI NMaJeHHs BOIbI). DjeKTpHUecKue CTaH-
UMK, HCIOJb3YIOIlHe 3TOT BHI 3HEPrHH, HA3bIBAIOT T'UApaBJHYe-
CKHMH 3JIeKTPHYECKHMH CTaHLHSAMH (THIPO3JEKTPHYECKHMH CTaH-
uuamy, cokpamenno — [DC). B psne crpan Gosablias dacTb
9JICKTpHYeCcKOll 3Hepruu BolpabaTbiBaeTcss Ha THAPOSJIEKTpHUeE-
ckux craumusax (Uranua, HIsenns, Ilsefinapusi, Hopeerus u 1p.);
B0 PpaHUUH OKOJIO MOJOBHHBEI BCel 3JEKTPOIHEPTHH BHIPabGaThl-
BaeTcd Ha rugpoanektpocrannusax. B 1953 roxy Ha TrumposJek-
TPOCTaHUHUAX Obl1o BeIpaGoTaHo B crpaHax Esponn 379, B CIIA
B 1955 r.— oxono 18Y%, Bceil anekrposuepruu; B CCCP no miany
Ha 1960 rox moasa BLIPAGOTKM 3JEKTPOIHEPrHH Ha T'HIPO3JEKTPO-
craHuusix cocrasur 18,5%.

B CCCP pecypchl ruIpo3Hepruy oueHb BeJIUKU: HAa 6a3e rHApo-
SHePropecypcoB BO3MOXKHA roposas Bbipabotka 1700 mapn. keru
3JieKTpo3Hepruy. bjarogaps nocrossHHOMY KpyrooGopoTy BOABI B
NPHpPOLe THAPOIHEProPeCypChl MOCTOSIHHO BO30OHOBASIOTCA. DJek-
TpHUeCKasi 3JHepTHs, BblpaGaTbiBaeMast Ha T'HIPO3JIEKTPOCTAH-
nusax, OOBIUHO IoJyyaeTcs HaubGonee HeureBod. [uuppoasektpo-
CTaHIMH TTOJHOCTBIO aBToMaTH3npytoTcsl. OHH ynpaBasioTcs € HeHT-
PaJIbHOTO JAHCHETYEPCKOTO MYHKTa 3HepreTHYeCKOH CHCTEMBI, pac-
NIOJIO2KEHHONO Ha DAaCCTOSHHH JeCATKOB KHJIOMETPOB OT HUX.

Oco6BIM BHIOM FHAPABIHYECKHX JEKTPHUYECKHX CTAHIHHA MOTYyT
SIBUTBCSI 3JIEKTPOCTAHIUH, UCNOJB3YIONUIHE SHEPTHIO NPUIKBOB H OT-
JIMBOB BOJBI B MOpSIX M OKeaHaX. Bo ®paHuuu umerorcss MpoeKTHI
9JIEKTPOCTaHIUA TAaKOTO THNA MOLIHOCTbIO 0K0JI0 200 ThHIC. K68T M
axke B HECKOJNbKO MHJJIHOHOB KHWJIOBAaTT ¢ Bblpa6oTkoll 10—
15 MJpH. K8T4 B TOR.

daekTpuueckas MommHocTs MHOrHx I'DC ouenb Benuka: Kyi6bl-
mesckaa ['DC ua Boure nmeer mousocts 2,1 maH. k8r. [1poekTHas
momuHocTb Bpatckoft 'DC Ha Anrape — 3,2 MJH. K87, 06LIas MOII-
Hocth I'3C Ha pexe EHucee MOXKeT cOCTaBUTh OKosio 20 MJIH. K6T.
Bcem H3BeCTHBl TakHe THADO3JEKTPOCTaHLMH, Kak [IHemposckas,

I Opun KunosarT-yac (K6T#) o3HayaeT paGoTy, KOTOPYIO NPOM3BOAUT ONHH
KHJIOBAaTT B TeueHHe uaca. Kunosart (k8T) — S/MEKTpHuecKas MOLIHOCTb, pPaB-
nas 102 ke m/cex, unn 1,36 nouiaguHof cuant (4. C.)
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BosxoBckasi, BIUCABUIHE CJABHbIE CTPAHUIB! B JIETONHCH 3JEKTPH-
(UKanuy Halled CTPaHHL

C IpeBHHUX BpeMeH YeJIOBEUECTBOM HCIOJIb3YeTCs SHEprHs BeT-
pa (BO3LYIIHBLIX NOTOKOB). B cesbckom XosdiicTBe Hawleidl CTpPaHb
MOJKHO HCIIOJIb30BaTh BETPOBLIE 3/1EKTPOCTAHLHH CyMMapHOH Moll-
HOCTBIO B HECKOJIbKO MHUJIIHOHOB KuyioBaTT. OJHAKO MOIIHOCTbL OT-
JIeJIbHBIX BETPOCHJIOBLIX YCTAHOBOK HeBeJsIHKa, JJ1s1 PeryJsapHOH HX
paGoThl Hy>KHBI aKKyMYJ/IHDYIOLIHe YCTAHOBKH.

VMeloTcsl TMONBITKM HENOCPEJCTBEHHOIO HCIONb30BaHUA JYUH-
CTOH HEPrHHU COJIHIA IyTeM Ipeobpa3oBaHus ee B TEMJIOBYIO 3Hep-
FHIO C WMCIOJIBb30BAHMEM Napa IJ/1s1 NPOM3BOJACTBA 3J/EKTPOIHEPTHH
(oka B OueHb OrpaHHYEHHBIX pa3Mepax, Ha YCTAHOBKAaX MOMI-
HOCTBIO B HECKOJIbKO THICSIY KHJIOBATT).

HawuGosee pacmpocTpaHeHHEIM B HAcTOSIee BDPeMs HUCTOYHHKOM
IJIs1 BEIPaGOTKU 3JIEKTPOIHEPIUH sIBJISI€TCS TeNJIOBAsl SHEPTUsl CKHU-
raeMoro OpraHHYecKoro TONJIHBA: yris, Topda, CJAaHIeB, ApeBec-
HBEIX OTXOJOB, Ma3yTa, ra3a ecTeCTBEHHOro, JOMEHHOr0, KOKCOBOTO.
TenusioBbie asekTpocTannuu B crpanax Esponsl 1 CIIA npousBoasr
6osee 70%, a B CoBerckom Corose — okoiso 809% Bceil BrlpaGaThl-
BaeMOll 3J1eKTPOIHEPIHHU.

TexHosornueckuii mpouece TeNI0BOH 3JeKTPHUUECKOH CTaHIHH
3aKJIIOYAEeTCSl B MOC/IENOBATENbHOM NPe0Opa30BAHMM 3HEPrHH TOIl-
JHBa B TEeMJOTY pabodero rtesa (OGLIYHO BOASIHONO Napa), TemJio-
BOH 5Hepruu pabodero Teja — B MEXAHHYECKYIO SHEDPIrHIO TelJo-
BOIO JBUraTeJsl U NOCJefHell — B 3JeKTPHUECKYIO SHEPTHIO B 3J€K-
TpHUYECKOM PeHepaTope (puc. 1).

n3r T4 ar
Ir T30T M3 | 37

Puc. 1. O6masn cxema npeo6pa3oBaHHs SHEPrHH Ha TEMJIOBOM
3J1eKTPOCTAHIHH:

3T — sHeprus TOmAMBA (OpraHuyeckoro wid saepsoro); 13T —

npeoGpa3oBatejb SHEPrHH TONAMBa (NapoBOH WM BO3AYLIHBIA

KoTeJs, aToMHBI peakTop); TIPT — tensoBas 3Heprus pabouero

tena; T/ — tennoBoit mBurarenb; M3 — mexaHuueckas Heprus;

AI' — sneKkTpuyeckuil reHeparop; 93 — sjieKTpuuecKas SHeprus.

B Hranuu okono 59, sieKTposHeprdu BhipaGaThiBaeTcs Ha
reoTePMHUYECKUX 3JEKTPOCTAHIHAX, HCIOMB3YIOUIUX TENJO MOA3eM-
HOrO mapa B paliOHaX BYJKaHUYeCKOH JesTesIbHOCTH.

[locnennue rompl 03HAMEHOBAJIUCH OJHHM M3 BeJHYANIIUX OT-
KDHITHI B HAYKE H TEXHHKe: MUPHBIM HUCNOJb30BAHHEM BHYTPHATOM-
HOH (siAepHOH) 3SHEPruM M CO3JaHHEM HOBOIO THIA 3JEKTPOCTaH-
{HH, HAa KOTOPBIX JEKTPHUYECKash IHepTHs NoJy4aeTcsd U3 TeNJIOoBOH,
a TemJoBas — U3 SHepruH pacilellyieHdsl aTOMHOro siipa HauGoJee
TSXKeJIOr0 3JIeMeHTa — ypaHa.
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B 1954 rogy B CCCP nawana paGotarb nepBasi B MHpPe aToM-
Hasl 3JIEKTPOCTAHLHSA [POMBIIIJIEHHOTO 3HAYEHHS MOIIHOCTBIO
5 thic. k87. B Hactosimee Bpems B CIA u ®panuum coopyxa-
IOTCSl ATOMHBIE SJIEKTPOCTAHIMH MOUIHOCTBIO B HECKOJBKO Je-
caTKOB ThicsT M Gosiee 100 Teic. k87. B Anrauu B 1956 roay nauasm
paboTraTh aTOMHBIH peakTop Ha ajaektpocTanuuu Koazep-Xoan
MotiHocTeIo 46 Thic. K8T. B coorBeTcTtBHY ¢ dupekruBamu XX cbes-
na KIICC B CCCP B mectoM NATHIETHH LOJIKHbBI 6bITh OCTPOSHBI
aTOMHBIE 3JIEKTPOCTAaHIHUM oOweli MOUIHOCTBIO 2—2,5 MJIH. K8T.
MoIHOCT OTHENBHBIX TAKUX 3JeKTpocTaduuii cocrasut 400—
600 ThIC. K6T. DTH 3JIEKTPOCTAHUHH GYAYT CTPOHTHCH B OCHOBHOM
B paloHax HalleH CTpaHbl, He ofecHeyeHHEIX COGCTBEHHOH TOIIHB-
HO#U 6asoil.

Texnosornueckuii mpomecc, OCYILECTBJASIEMEI B HacTOSIee
BpeMs Ha aTOMHBIX 3JeKTPOCTaHLHUSX, BO MHOIOM COBIIAJaeT C 1po-
[eccaMy Ha TENJIOBBIX 3JEKTPOCTAHIUSX OOBIYHOTO THIA, CXKUralo-
LIMX OPraHHYecKoe TOILIHBO: PaGOouYHM TEJOM MOKa CJYIKHT BOXS-
HOH map, UCMOJb3yeMblil B NapoBoil TypOuHe. OXHAKO CXEMHl YCT-
pOHCTBA aTOMHBIX DeaKTOpOB U OTBOZA TelJla OT HUX pa3Hoo6pas-
Hbl: [JF OTBOJA TeMJia NDUMEHSIOT BOLY, BOJASHOH nap, reauf,
YIJIeKHCHIBIH Tas, pacnjiaBieHHBIH HaTpuii.

3amMaHyYUBO HeNOCpPEeACTBeHHOe NpeoGpazoBaHye TeMJOBOH SHep-
FHU B 3JIeKTPHYECKYIO B TaK Ha3bIBAEMBIX TePMO3JIEKTPOTeHeparo-
pax, B KOTOPBIX HCIIOJB3yeTcs 3JeKTPOABHIKYLIAS CHJIA, BO3HHKAIO-
mwasi B TepMO3JeMeHTaX, HanpiuMep NOJYHIpPOBOAHHKOBOro THna. Oi-
HAKO MOIIHOCTb TaKUX 3JIEKTPOreHepaTopoB IIOKAa He IPeBHIIAeT
HECKOJIbKUX JeCsITKOB KHJIOBATT.

Opranuqecxoe TONMJHBO M €ro HUCnoJib3oBaHue
Ha TEMIOBBIX 3JEKTPOCTAHHHUAX

OcHOBOl TeXHUYECKOH MOMUTHKY B 0GJIACTH HUCIIOJB30BAHHS OP-
ranugeckoro tomusa B CCCP sBasgercs pacnpernejeHyue pas/Hy-
HbIX TOIUIUB MexXay foTpeburensMi (MPOMBILJIEHHOCTbIO, TPaHC-
MOPTOM, HAceJeHHeM) B 3aBHCHMOCTH OT TPeGOBaHMH K KauecTBy
TOMJIMBA CO CTOPOHBI KaXXAOro H3 morpebuTelel M TeXHHYECKHX
BO3MOXKHOCTeH HCHOJb30BAHHS STHX TOIVIMB. B coorBercTBHH C
5Tofi ofIiell TOMJIMBHON MOJHTHKOMN TeIVIOBBIM 3JEeKTPOCTaHUHUSM B
CCCP npenoCTaB/sloT TaK HasbiBaeMble 3SHepPreTHUECKHE COpTa
TOMJIMBA, KOTOPHIE HEJb3sl YCHEIHHO HCNOJb30BaTh B JAPYTHX OTpac-
JISIX HAPOJHOTO X03gHCTBA WK A5 HYXKJ HaceJieHHs], HO MOXHO J0-
CTATOYHO SKOHOMHUHO CXKHTaTh B COBDEMEHHEBIX MOINHBIX TOMOYHBIX
YCTPOHACTBAX 3JIEKTPOCTAHUHUH.

VcTaHoBKa Ha HCMOJB30OBAHHE Ha 3JIEKTPOCTAHIMSIX «HEIePBO-
KJIACCHOTO» MeCTHOTO TomJuBa Obia naHa B. M. Jlenunwim. Takum
TONJIHBOM SBJISIIOTCS B TIePBYIO ouepeldb Topd, Gypuie BjaXKHbIE H
BBICOKO30JIbHEIe YIVIH, CJIAHIBL. DTO TOIJIHBO HMeeT GoJbloi 6aJ-
Jact (Bjaary, 30Jy), a [OTOMY €ro Helejecoo6pasHo NepeBO3UTH



Ha 3HAUHTEJIbHEIE PACCTOSIHUS, a CJIeyeT CXKHraThb B YCTaHOBKAX,
HaXOAAMUXca 6Jau3 Mecra noObiun. [To miany F'O3JIPO Gouabmoe
QHCJIO 3JE€KTPOCTAHUHE OblI0o cOOpPYKeHO OJu3 TOpPsHBIX 3ase-
3KeH M YPOJIbHBIX LIAXT, U 9TH 3JEeKTPOCTAHIMH paboTaloT Ha MeCT-
HOM TOIINBE.

HInpokoe nCrnosb30BaHHe MECTHOTO TOINIMBA M OO CHX NOp AB-
JISIeTCsl OCHOBOH TOMJIMBHOH MOJIMTHKH JJs1 TENJOBbIX 3JIeKTPO-
crannuii B CCCP. Kpome MecTHBIX, K SHEPreTHUECKOMY TONJIHUBY
OTHOCSIT HE HCOOJIb3yeMOe B JIPYTHX OTPACIfiX HAaPOAHOrO XO3sii-
CTBa, HO TPAHCIIOPTHPYEMOE HA 3HAYHMTEJNBHOE DPACCTOSIHME TOMJH-
BO, HanpuMep aHTpauuToBhill WTHG (AL), cocTosiuiuii U3 OYeHb
MEJKHX YacTHIl, MOJYYaIOMUXCsd NMPH AoOblie aHTpaLUTa.

Bouibiias yacTh TemJIOBEIX 3JEKTPOCTAHLHUH HCHOMB3YET YroJb.
Ha psane anekrpocranuufl, B yacTHoctu nocrpoedssix 8 CCCP no
naany TO3JIPO, tomnnBoMm cayxut topd. Hmelores asekrpo-
CTaHLHUHY, CKHramolue cjaaHubl. Ha HeGOJbIINX 3JICKTPOCTAHLHUSIX
HHOTNA HCMOJB3YIOT JApeBecHble OTXOAbl. B Hacroallee BpeMs
TBepLOe TOIVIHBO Ha 3JIEKTPOCTAHUHUSIX CHKHTAIOT MPEeHMYyLIECTBEH-
HO B BHJE IbLIH, KOTOpasi BBOJHUTCS, B TOMOYHYIO KaMepy uepe3 ro-
pesKH.

[ITupokoe pacnpocTpaHeHHe NEVIEBHOHOTO METOAA CIKHTaHHA
yrisi o0yCJIOBJIEHO €ro BBICOKOH 3KOHOMHYHOCTBIO, 3KCIJyaTallH-
OHHBIMH yNOOCTBAMH, TEXHHUECKOH BO3MOMKHOCTBIO KOHCTPYHPO-
BAaHUS NPH 3TOM THUIOBBIX KOTEJbHBIX arperaToB NPAKTHUYECKH C
Jd060# HeoOXOANMOH I1DOU3BOIUTENBHOCTHIO.

Ha 3J1eXTpOCTAHIMAX CXKUTAIOT TaKXKe B BHAe MELIH OTXOJIH
oboramenus yris ', Tak HasbiBaeMble NPOMIPOAYKT M XBOCTHL

Tenso cxuraemoro TBepAOro TONJIHBA H MPOLYKTOB ero Cropa-
HUA Nepefaercs BOAsIHOMY napy. BoasiHofi nap nmaBjeHueM Bbilife
aTMocepHOro, moJyuaeMbli B NapoBOM KOTJe, Hampasjsercs B
napoBoy IBUraTejb, NPHBOASIIMHA BO BpallleHHE 3JeKTpHuecKHi
reneparop (pHc. 2).

Tak Kak Ha 3JEKTPOCTaHUMSAX TOMOUHBIE YCTPOHCTBA W Bce
TONIHBHOE XO3AHCTBO MOTYT OBLITb NPUCIOCOOJEHB A CXKHTaHHUS
MeHee IEHHBIX BHAQB TOILIHBA, IJaBHbBIM 06pa3oM TBepIOro, TO
XKHUIKOe TOMIHBO (Ma3yT) Ha anekrpoctaHuusx CCCP umeer orpa-
HUYEHHOe NpuMeHeHHe. MasyT CKUraioT B TONKAX KaMepHOro TH-
na, IBHBIIUXCS NMpPeXIIecCTBEHHHKAMH KaMepHBIX TOTOK JJIS CXKHra-
HUsSl TBEpPAOTO TOMJIMBA B Buie Nuuid. IIIHpOKO mpuMeHsOT MasyT
IS PAcTONKH KOTJIOB, paboTAMOIUX HA TBEPLOM TOIIHBe.

EcrecTBeHHBIl (NpHPOAHBIA) a3 SABJSETCS HCKJIIOUHTEIBHO
YOOGHBIM M SKOHOMHUHBIM BUIOM TOILIHBA, HO €N0 B MepBYIO oue-

1 O6orauienve yris 3akJi0uaeTcss B MeXaHHUECKOM pasJleJieHHH ero Ha
GoJtee LEHHYIO Y2CTb C MasblM CONEpXXKaHHeM BpEeIHBIX npuMeceil (304bl, NyCTOR
MOPOALl) — KOHLUEHTPAT, HCNOJb3yeMbili B MPOMBIIIEHHOCTH (METAMJypPruu), u
Ha OTXOXH! C YBEJHYEHHOH 30JIbHOCTBIO, TaK HasblBaeMble XBOCTH. YacTh KOH-
LeHTpaTa H XBOCTOB OGpa3yeT NMpPOMEXYTOUHHIH NpoayKr (mpomnpoaykr). Ha
HEKOTOPBHIX 3JEeKTPOCTAHIHAX HCOOMb3YWOT NPOMIPOAYKT B CMECH C XBOCTaMH.
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pelb HCMOMb3YIOT KaK LEeHHOe ChIpbe JJIs NMPOH3BOACTBA Pa3HO0G-
pasHbIX XHMMHUYECKHX NPOAYKTOB, 3aTeM — JJs [POMBIIJIEHHBIX
neuedl U OBITOBBLIX HYXKJ HaceJeHHs M B MOCJEIHION Oouepelp — B
KauecTBe TOIMJHBA Ha 3JIEKTPOCTAHUUAX. JIOMeHHBIH M KOKCOBBIH
ra3 CXKHralOT Ha 3JIEKTPOCTAHUHSIX MeTaJUIypPrHYeCKHX 3aBOMIOB;
OGBIYHO ero J00aBJsIOT K OCHOBHOMY TBEDAOMY MbLIEBUIHOMY
TOIJIHUBY.

3uaunresbnoe yucao nekrpocranunit CCCP pacnosiokeHo B
ropogax ¥ KDYNHBIX Hace/JeHHbX myHKTax. Cxkuranue Ha 3THX
3JIEKTPOCTAHIUSAX BBICOKO3OVIBHOINO CEDHHCTOTO TOIUIHBA NpPHUBOLUT

NE
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Puc. 2. IpocTeiimas cxeMa NMapoBoi 3/JeKTPHYECKONH CTAHLHU:
T — tonnuso; ¥I — yxoxsimue raswl; B — Bo3nyx;
113 —wnaka n 3omna; ITK — naposoii xoten; JTE —
naponeperpesatenb; IIT — typ6una; I’ — sjexrpuye-
ckuii reneparop; K — konnmencarop; KH — konpgeH-
caTHbli Hacoc; [TH — nmuTaTeabHBIH Hacoc

K 3arpsi3HEHHI0 BO3JAyXa TBEPAbIMH NPHMECAMH, BhHIGPachiBaeMHI-
MH ¢ JBIMOBBIMH Ta3aMy uepe3 TPYOHl 3JeKTPOCTAHIHH, a TaKke
cepHucTbIMM rasaMu. Llesnecoo6pasHo Takhe 3JeKTPOCTAHIHH
CcHa6XaTh OTHOCHTEJNbHO 06OJiee LEHHHIM TOIJIHBOM, HalmpuMep
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YIVISIMH € HEBBICOKOH 30JIbHOCTBIO, HECEPHUCTHIMH MasyTaMH HJH
rasoM.

B CIIA uyacTb MOUIHOCTH BbIpaGaTbiBaeTCs Ha 3JEKTPOCTaH-
[HUSX, CXKHUTAIOUIHX €CTeCTBEeHHbIA ra3 u HedTh, HO GoJiblIas YaCTh
MOILHOCTH — Ha 3JeKTPOCTAHUHUSAX, CXKHIAIOIUX OTHOCHTEJbHO
BbIcOKocopTHBIH yroab. B CCCP oxkomno 90% »3Hepruu BBIpaGaThi-
BAETCs HA 3JMEKTPOCTAHUHSIX, MCIOJb3YIONHX MECTHOE ¥ SHepreTH-
YecKOe TOIIHBO; HOJs HCIONb30BAaHUS €CTeCTBEHHOTO rasa H Ma-
3yTa OTHOCHTEJIbHO MaJa.

B duepreruueckom uucrutyre AH CCCP paspaGoran wmeTon
TaK Ha3blBaeMOro KOMILIEKCHOIO 3HePrOXHMHUYECKOro (M/u 3Hepro-
TEXHOJIOTHUECKOTO) MCIIOJNb30BAaHHA TBEPJOTrO TOMJIHBA — CJIAHIEB,
Topda, yried, Npd KOTOPOM U3 €CTECTBEHHOTO TOIUIHBA JIOJIXKHAI
GBITb NOJTyueHBl Ta3, XKHJKHE NPOAYKTHl (CMOJIBI) H TBEpPAbIH oCTa-
TOK (KOKCOBast MBIIb).
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Puc. 3. Ilpocrefimas cxeva KOMMJEKCHOrO 3HeEpro-
XHMHYECKOTO (3HEProTeXHOJOrHYECKOr0) HCIO0Jb30-
BaHUSI TOMJIMBA:

T — tBepoe Tomauso; I'B — ropsuve rassl U BO3-
nyx; TIIT — ycraHnoBka IJsi TepMHYECKOH mepepa-
6otku tonausa; I'C —ras u cmoaa; KII — KokcoBas
nbuib  (Mosykoke); B — Bosnyx; [IK — mapoBoii ko-
tes; BIl — BogsHoii mnap; &I — yxomsiuiue rassl;
I3 — mnagu v 3ona; ¥I[13 — ycranoBka Ias nepe-
pa6otkn sose; CM — cTpouTeNbHBIE MaTepHaJbl
(ueMeHT, HmIIaKOBATa).

I'az MOXHO GyHeT HMCNO0Jb30BATh B NMPOMBIIIEHHBIX [euYax, Ha
FOPOACKHX 3JIeKTPOCTAHLHUAX, B XUMHYECKOH HPOMBILIJIEHHOCTH, a
Takxe AJs ObITOBBIX Hesiefl. YKHIKHe NPOAYKTH SIBJSIOTCS XHMH-
YeCKHM ChIPbeM, HJH GYAYT HCIOJNb30BaHBl KaK MKHUAKOE TOMJIHBO.
IMonykoke (kokcoBasi MblIb) GyOeT CKUTATbCs HA 3JMEKTPOCTaH-
uusix. CnaHueBasi 30Ja MOXKeT ObIThb MCIOJNB30BaHA B CTPOHTEJIb-
CTBe B KaueCTBE BSXKYILIEr0 MaTepHaJja THNA POMaH-IeMeHTa.

ITpocreiimas cxeMa KOMIIIEKCHOTO SHEPrOXMMHYECKOLO HCIIOJb-
30BaHUf TONJIHBA IIOKa3aHa Ha pHC. 3.

2. B. . PbIKKHH. 9



Co CXKHraHueM Ha 3JEKTPOCTAHIHUSAX BLICOKOCODTHBIX TOIIHB
CBfiI3aHAa BO3MOXKHOCTH HCIIOJIb3OBAHUSI B KauecTBe pa6oqero TeJia
IUIs TETJIOBOTO ABHIaTe s NPOAYKTOB CrOPAHHSA TOMJMBA C BLHICOKOH
TeMIepaTypoi.

TensoBbe JBHTATEJH SJleKTPOCTaHlJ,Hﬁ

B nacrosimiee BpeMsl Ha TEIUIOBBIX 3JIEKTPOCTAHNMAX MOUTH IO-
‘BCEMECTHO INIPUMEHSIIOT JBHMTaTeJH TYPGHHHODO THNA — l1apOBhle
TYpOHHEL H B HEKOTODHIX CJyyasXx Ta30Bhle TYPGHHHL.

ITapoBbie TypGuHBI HALUH IUPOKOe mpuMeHeHHe ¢ 80-X romoB
TIPOIJIOTO BeKa B CBSI3H C PA3BUTHEM 3JIEKTPOTEXHHUKH H YCTaHOBOK
9JIeKTPUYECKOTO OCBEINeHHs, MOCTPOEHHEM 3DJIEKTPUUECKHX TeHepa-
TOPOB U 3JEKTPOABHraTeJel IJisi 1POMBIIIIEHHEIX YCTaHOBOK, ycIe-
XaMH [epefaull 3JeKTPOIHEPTHH HA JaJibHUE paccTosiHus. B Teye-
Hue GoJjiee NOJyBeKa TYPOHHBI SIBJISIOTCS YHHBEPCAJbHBIM, JIBUra-
TeJjieM AJsi NPUBOAA JIEKTPHUECKHX FeHepaTOPOB 3JIeKTPOCTaHLHUH.
ITapoBele TYpGHHBI MOXKHO H3TOTOBHTH € TaKMM YHCJIOM 00ODO-
TOB, KOTOpOe TpebGyeTcs JJIs1 HENOCPEIACTBEHHOTO NpPHUBOJA COBpe-
MEHHOTO 3JIeKTPHYECKOro reseparopa Tpex(asHoro ToKa, a UMeHHO
3000—1500 u 3600—1800 o6/mun. [TapoBas TypGuHA COENUHSET-
Cq C 3JIEKTPUYECKHM TeHepaTopoM OOBIUHO HeloCpeJCTBEHHO, Ge3s
npoMexyToyHoll nmepepauyu. IlapoBele TYpOHHEI HMEIOT BBLICOKYIO
pPaBHOMEPHOCTb XOHda, 06eCneyuBaloOUIyI0 BBIPAGOTKY 3JieKTpHue-
CKHM TIeHepaTopoM 3JEeKTPHYECKOI'0 TOKAa IIOCTOSIHHOH YacCTOTH Y,
c gojnebaHHeM ee B IpelesaX, JOMYCKaeMbIX Ha 3JEKTPOCTaHIHUSX.
TypOuna, coefMHEHHAsA C 9JEKTPHYECKHM DeHepaTopoM, 0Gpasyer
-TypGoreHeparop. MoOIIHOCTL TakOH TYPOGUHBEI NPHUHSATO XapaKTepH-
30BaTh 3JIEKTPUYECKOH MOILIHOCTBIO COEJHHEHHOIO ¢ HeH IeHepa-
‘TOpa.

[TapoBele TypGHHBI MOXKHO NOCTPOHTH BeChbMa GOUIBbLION MOLI-
Hoctd, B CCCP paGoraior napoBuie TypGoreHepaTopbl MOLUIHOCTHIO
150 TeIC. k6T, B TekyileMm nstuierun B CCCP Gynyr cepuifHo u3-
TOTOBJIAATh NapPOBble TYPOHUHB MOLIHOCTbIO 200 THIC. K8T H Gyner
TI0CTpO€HA ONbITHAA napoBas Typ6HHA wmoiHocThio 300. ThiC. KB87T.
B CIIA u3rotoBasioT TypOHHBI MOIIHOCTBIO A0 325 Thic. k8T, Ha
3JIeKTPOCTAHIIMK HOBeHulero Tuma MollHocThio 1200 ThiCc. X8T mo-
CTAaTOYHO YCTAHOBHTh MLIECTb MapoOBHIX TyPGOI€HEpPaTOPOB IO
200 Toic. k8T uau yetbipe no 300 ThIC. KBT.

OrpaGoraBmuuit B napoBoii TypGHHe Nap BHIXOAMT YHCTHIM, H -
€ro KOHJIEHCAT 2 MOXHO UCNOJIb30BATh JJI NMUTAHHS NaPOBHIX KOT-
JIOB, BBIpa0aTHIBAIOUIUX TNap, 3aMblkas, TakuM 06pa3oM, CxeMmy
DNEKTPOCTAHLHMA (CM. pHC. 2).

1 YacroTa nmepeMeHHOro TOKa, MEPHOIHYECKH H3MEHSIOUIETr0 CBOIO BEJIHUHM-
Hy W HanpaB/eHde, M3MepseTcst UHCJOM TNepPHONOB B CeKyHAY (OOBIYHO —
50 nepuonos B cexyuny, B CIIA — 60 nepuonos B cekyHAy).

2 KonpmeHcaTt — XKHAKOCTb, [OJNydeHHAass B pe3ysbTare OXJaxXAeHHs mnapa
{ero KOHAEHCALUH).
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Ha TemyoBOfl 3M€KTPOCTAHIMH C NAPOBBIMH TYpOHHAMH MOXK-
HO HCIIOJIb30BaTh Ji060e MeCTHOe W 3HEePreTHYeCKoe TOIIKBO.

TypGoreHepaTopbl KOMIAKTHH, HaleXHbI H IMO3BOJSIOT OCY-
[IeCTBUTh BHICOKYIO CTeleHb aBTOMAaTH3allud H JAHCTAaHIHOHHOE
ynpaBjieHHe € LEeHTPaJbHOTO TENJIOBOTO IIUTA. DeKTpOCTaHIUR
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Puc. 4. Ilpocreiimas cxema rasoTypOHHHO# 31eKTpoO-
CTaHUHU:
@ —Ha XHIKOM Hau ras3ooGpasHoM Tominpe: I —
toniiuBo; B — Bosnyx; KC — kamepa cropauus;
I'T —rasoBass Typ6una; K — Bosoymublji Kommpec-
cop; I' — sneKTporeHeparop;
6 — Ha TBepaoM TomuuBe: T —tomnuBo; B —BO3nyX;
BK — Bosnywnbifi «xoten»; ¥ — yxonsimue raski;
I3 — wnaku u 3ona; I'T —rasoBas (BO3nylIHAs)
Typbuna; K — BospyumHmIl komnpeccop; I'—
agekTporeHepatop; OB — oxsnaxpaiomasi  BOAA;
BBO — BOKO-BO3AYIIHbIA OXJa HTEJb.

C KDYIHBIMH 1NapoBBIMH TypGoreHepaTopaMH HMEIOT BBICOKUH
K.I.I. (K03(hGhHUHEHT N0Je3HOr0 neficTBUSA).

[Tepeunc/eHHBIMH JOCTOMHCTBAMH NApOBBIX TYPOHH KakK ABHra-
Teneft 0GbsICHAGTCH MX NpeobJajalollee pacnpocTpaHeHHe Ha Tell-
JIOBBIX 3JIEKTPOCTAHIHUSX.
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B nocanennue rogst Ha 3JeKTPOCTAHIUAX HEGOJBILON MOIIHOCTH
HaUHHAIOT NPHMEHATb TaKiKe ra3oBble TypOHHBL BOJBHIMHCTBO Ta-
KHX 3JIEKTPOCTaHIHH paboTaer Ha KUAKOM HJIH ra3o06pasHOM TOI-
JiiBe, HeOOJbIIOe YHCJIO — HA TBepJOoM TomjuBe. I1pu ucnosb3osa-
HHU XKHJAKOTrO WJIH ra3oo0pasHOro TOIJIHBA pabOuHM TeJIOM CJIy:KaT
NPOAYKTH CrOpPaHHsl TONJIMBA B CMECH C BO3AYXOM, IOAaBaeMbIM
B GOJIBIIIOM KOJIMYeCTBe B KaMepy cropaHusi (puc. 4, a). Ilpu tBep-
JIOM TOIUIHBE TaKoe pelleHHe 3aTPYAHEHO M3-32 3aCOpPEHHs IIpO-
JYKTOB CrOPaHHs 4YaCTHIAMH 30JIBl H HECrOpeBlIero yrjepoja.
B stoM ciyuae paGouuM TEJIOM CJYXKUT UHCTHIH BO3HYX, HarHerae-
MEIH KOMIIPECCOpaMH Yepes3 ClielHaJbHble BO3AYXONOLOrpPeBaTelH~—
BO3IYIUHKIE «KOTJIEI (pHC. 4, 6).

O6uas MOIHOCTb ra3oTypOUHHEIX aJeKTpocTaHuuil B IlIBeiina-
pun, Opannun, Arrauu, CIOA, Mranun u apyrux crpaHax cocras-
JisleT B Hacrosimee BpeMs Gosee 1 MJH. k8T, HanbGoJblIas MOIL-
HOCTb 3JIEKTpOCTaHUuHM Takoro Tuma — Beunay B Ilsefinapun —
40 ThIC. K8T (MOIIHOCTb OIHOM rasoBofl TypOuHH 27 ThIC. K8T, IpY-
ro#t — 13 teic. k6T). Ha npyrux a/eKTpocTaHIMSX MOLIHOCTb ra-
30BbIX TypOUH He npeBbIlaeT 15 ThIC. K6T, XOTA HMEIOTCS NPOEKTHl
3HAUHTeJIbHO GoJiee KPYMHBIX arperaTtos, HampuMep 1o 50 Thic. k8T
B IlIBenuu npexanoJiaraeTcs BBeCTH B fefictBue B 1959 roay amek-
TPOCTAHUHIO C Tras3oBoH TypOHHO# MomHocTbio 40 THIC. K6T.
B CCCP wusroroBjieHbl ra30oTypOHHHBEIE apperaThl MOLIHOCTBIO IO
1,6 Teic. u 12 ThIC. K8T; TypOHMHA MOLIHOCTBIO 12 THIC. K8T mpen-
Has3HaueHa [Jis paGoThl HA rase noAseMHod rasugpuxamuu. Co-
8IA€TCs arperaT MOLIHOCTBIO 25 ThIC. x6T. K.I.A. COBpeMeHHbIX
Ta30TypOHHHBIX yCTaHOBOK jgocturaer 30—34%.

[lpuMeHenne rasoBblXx TypOHH, paboTaloL¥X Ha BBICOKOCOPT-
HOM JXHIKOM HJIH Ta3006pa3HOM TOIJUBE, NepcrnekTHBHO. Ilpu-
MeHEHHe rasoBbIX TYpPOHH, PaCCUHTAHHBIX Ha CXKHTAHHE TBEPLO-
TO TOIUIHBA, BCTpeYaeT GOJblIMe TeXHHYeCKHe TPYHAHOCTH M NO-
Ka He JaeT 5KOHOMHYECKHUX MPEeHMYLIeCTB MO CPaBHEHHIO C Mapo-
TYpOHHHBIMU 3JIEKTPOCTAHUHAMH, TaK KaK TpebyeTcs YCTaHOBKa
BO3AYIIHOTO Mojorpesatens (KOTJa), He YCTYNaloOllero no pasMe-
paM H CTOMMOCTH TapOBOMY KOTJY.

BHIbl TENJIOBHIX 9JEKTPHUECKHX CTAHUMI

Hayxofi, n3yuamollleli 3aKOHBI NpeBpallieHuss Temia B paGory
{TepMOIHEAMHKA), YCTAHOBJIEHO, UTO JJIsl IJIUTEJBHONO MOJyde-
HHs paGOTHl B MEPHOAHYECKH MOBTOPSIOUIMXCH TIpOIEccax HeoO0Xo-
nuMo K pafoueMy Tely He TOJIbKO IOABOAMTH TefJio OT TOPAUEro
WCTOYHHMKA, HO H OTBOJHTDH NOCTOSIHHO 3HAUUTENBHYIO 4acTh TelJjia
npy HU3KOH TeMIepaType B IDHEMHHK Telja (B <«XOJOIHBIH»
UCTOUHUK). [IpHeMHHKOM Tea CJIyXKHT OOBIYHO OKpYyXkawinas
cpena — Hapy:XKHBI BO3AyX WM Boja. OTBogMMOe TeIO MHOTAA
HCTIOJIb3YeTCs B PasJHYHBIX LEJsX,
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Konderncayuonnsie arektpocranyuu. IlapoBbie TypGUHBL TemIO-
BOfi 3JIEKTPOCTAHNUH OOBIMHO PaGoTalOT ¢ KOHAeHcalueH orpabo-
TaBILEro napa; KOHAeHCALus Mapa NPOHCXORUT NDH OXJAXKIEHHH
ero Bojo#l. Temno KOHmEHCHPYEMOro Iapa OTBOAUTCSA OXJaxKAalo-
mefl BOMOH, a KOHJAEHCHPOBAHHLIN Map (KOHIEHCAT) HCIOJb3YeT-
€Sl AJIs TOBTOPHOTO 06pa3oBaHUs mapa B ApOBOM KOTJIE.

Jlns HamexHOR M 9KOHOMHYHOH paGoTHl COBpeMeHHOH mapoBoii
TypOuHBI Hap, BeIpabaTelBaeMblil KOTJIAMH, HOJIKEH COJepKaTh MH-
HMMaJIbHOE KOJIHUECTBO NPHMECH coJiell, Ienodell H KucaorT. Kon-
JleHCaT napa, NpeJcTaBAsomuil co6oll YHCTYIO BOLY, IPUTOAEH /IS
NPOM3BOJACTBA Napa B KotJe. JIBuraresb ¢ KoHmeHcauueil otpabo-
TaBILEro Napa Has3blBalOT KOHAEHCAUHOHHBIM. Temmneparypa oTpa-
60TaBIIero mapa 3aBHCHT OT TeMIEpaTyphl OXJaXK[alolied BOABI H
paBHa 0GBIYHO Ha asekrpocTanuuax 24—36°C. Ipu sTolt Temmepa-
Type BOASHOH Nap MMeeT jaBJieHHe MeHblle aTMOC(epHOro — BCe-
ro 0,03—0,06 arm (Ke/cm?), T. e. KOHIEHCALLMOHHBEIA JBUraTeJb Ha
flocJie[HHX y4acTKax pacliMpeHHs mapa paboTaer MOX pas3pexeHH-
em (BakyymoM) mo 97—94Y%,. Ilpu yxkasaHHOH HH3KOH Temmepa-
Type HCIOJb30BaTh TEIIO B MNPOMBIIJIEHHOCTH, B OBITY HJH CeJlb-
CKOM XO35HCTBe OOBIYHO HeJIb3SI.

ITapoBble 3/1€KTPOCTAHIHY, OTIYCKAIOIIHe MOTPEGUTENSIM TOJIb-
KO JIEKTPHUYECKYIO SHEPTHI0O H 060PYOBaHHbBIE KOHAEHCAIHOHHBIMHA
JBUTaTeNsIMH, Ha3bIBAIOT KOHJEHCANHOHHBIMU MapOBBIMH 3JAEKTPO-
cTaHuMAMH. 3a py6ekoM MOZABJSAIOLIEe YHCIO TEJIOBLIX 3JEKTPO-
craHnuit aBagerca KonuercanuonusiMu, B CCCP okono aByx Tpe-
Tefl MOIIHOCTH TEMJIOBHIX 3JIEKTPOCTAHIIMI TaKKe COCTaBJAIOT KOH-
JeHCAlHOHHBIE MapoBble TypGoreHepaTopHL.

TenaoanexTpoyenrpasy. TennoBnle 3JeKTPUUECKHE CTAHIHH,
BhIpabaThiBas 3JMEKTPHUECKYIO 3HEPTulo, MOTYT ORHOBDEMEHHO OT-
NycKaTb TNPOMBILJIEHHHIM U KOMMYHAaJbHBEIM HNPEANpPUSITHAM, a
TakxKe HJs1 OBITOBBIX HYXKJ HaceJeHHs TEIJI0 ¢ 1apoM HJIH ropsi-
yef Bomo#. OTHycK MmOTPeCUTENSM ABYX BHIOB SHEPTHH — 3JIEK-
TPUYECKOH H TEINIOBOH — SKOHOMHUYECKH OCOGEHHO BBITOJEH, €CJIH
TeIJIO AJS noTpeduTeNell OTBOANTCA OT BOJSIHOTO Tapa WJH rasa,
oTpafoTaBUIMX B TEMJIOBOM ABHraTesne. B sTom ciyyae TemioByo
SJIEKTPHYECKYIO CTAHUHIO INPHHATO HA3bIBATh TeIJIOAJIEKTPOIEH-
TpaJbio.

Hrorga Temno moTpeGUTeNIIM OTHYCKAIOT HENOCPEJCTBEHHO H3
KOTeJbHOH, CHelHANbHO JJIS 3TOro IIOCTPOSGHHOH HJH BXOAsLIeH B
cocTaB TEIVIOBOH 3JIeKTPOCTaHHMHU. Temno orpaGoTaBliero B JABH-
rarejie rnapa WJM rasa B 3TOM €Jyuae He HCIOJAb3YyeTcs H OTAAeTcst
B 91)<pyx<axomyxo cpefly (OGBIYHO OTBOJUTCS C OXJaxKaaiouied Bo-
Hol).

JI1s1 OTOIVICHHS 3MaHuH U /151 GBITOBBEIX HYXKI TpeGyeTcs o6bIu-
HO TEIUIOHOCHTEJb, UMeloluil Temnepatypy ot 60°C u Beimre. s
9TOH LleJIH Yallle BCEro HCIOJIb3YIOT BOLY, HarpesaeMyio napoM JgaB-
JenveM 1—2 arm (uHorna — Huxke). I1pn HEOOGXOMUMOCTH NpuMme-
HAIOT nap AaBJieHHeM B HECKOJbKO armocgep. st Texnosoruue-
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CKHX NPOLECCOB B MPOMBIIJIEHHOCTH TpeGyeTcl Nap MAaBJieHHEM
1,5—16 arm u Temneparypoii 110—200°C.

YTo6bl OTHYCTHTL MOTPEGHTENSAM TEIJIO NPH TAKUX 3HAUEHHSX
JlaBJIeHHs] U TeMmIlepaTyphl apa, Hy2KHO 4acTh €ro OTBeCTH H3 KOH-
JEHCAUMOHHOH TYpOHHEI O TOrO, K&K OH pAacIIMpPUTCS B Hell 10
CBOETr0 KOHEYHOro cocTosiHHA. Takue TypOHHBI Ha3BIBAIOT KOHJEH-
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Puc 5. TennioBas cxeMa TemJOSJEKTpPOLEHTPAH:
ITK — naposoit koren; ITE — naponeperpesatelib; T — naposast
Typ6una; I — saekrporeneparop; K — konzmencatop; [ — gea-
sparop; I160 n ITH0 — perenepaTHBHBIE MOJOTPEBATENH BLICOKOTO
n HHU3KOro naBaeHusi; IIH — nutatenvuit Hacoc; [16 — nuratens-
Hbtit Gak; KHI, KH2 u KH3— xounencatusle Hacocsl; CIT — ce-
TeBoji moxmorpeBatesb, CH — ceresoit Hacoc; OT — oromuenue;
TIl — Texnonoruyecknit mnap; P — peryaupyemsiit orGop mapa.

CalUHOHHBIMH C IPOMEXKYTOUHEIM OTGOpoM napa. UTo6ul o6ecneunTh
yCTOHUMBOE INOCTOSIHHOE KaBJEHHe Napa B yCTAHOBKaX moTpebute-
Jisl, BeJIMUMHA JIaBJeHHs Iapa B MecTe oT0opa ero us TypOHHEL pe-
TyJUpyeTcsl; TakHe TYPOWHBI HA3bIBAIOT TelIOQUKALHOHHBIMH C
peryaupyeMblM 0oTGOpOM H KoHAeHcanuefi napa. Ha oreuectsen-
HBIX TeNJIO3JIEKTPOLUEHTPANSAX IIHPOKO TPHMEHSIOT TYPOHHH <
OJHHM MJIH ABYMSI pPeryJIHpyeMbIMH oTGopaMu mapa (puc. 5).

Bo3MoxHO npuMeHeHHe TemJIOPHKAUHOHHBIX TypOuH Ge3 KOH-
IEHCALHU 1apa, T. €. IPH KOHEUHOM [aBJIeHHH OGbIYHO BBIIE aTMO-
chepHOro, ompejesaeMOM IapaMeTpaMH NOTPebsseMOoro Temna.
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Tague TypOURb! HA3LBAIOT TYpOHHAMH C MPOTHBOJABJEHHEM
(puc. 6). Ha Hammnx Temoa/jeKTPOUEHTpa/AX TaKHe TypOHHBI NpPH-
MEHSIIOT OTHOCHTEJIbHO pejiko. Ilap u3 orGopa uJH IPOTHBOJABJE-
HHUSA TenIopUKAUHOHHOH TYPOHUHBEI OTBOAAT HEMNOCPEACTBEHHO MO-
TpeGHUTeNIO TeMJIa HJIH HCIIOJb3YIOT JJIsl HOAOrPEBa BOJBL
Tenoa/ieKTpoLeHTpasib, OTHYCKAIOMYI0 MOTPEOUTENAM 3JIeK-
TPHUYECKYIO DHEPTHIO M TEMJIO, HAa3bIBAlOT KOMOHHHUDPOBAHHOH 3HEp-
reTHYeCKoH ycranoBKoil. KoHAeHCAlMOHHYIO 3JIeKTPOCTAHLHIO, NpO-
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Puc. 6. CxeMa TemJIO3JeKTPOLEHTPAIH
¢ TypGoreHepaTopoM ¢ HpOTHBOAABJeE-
HAEM H INPOMEXYTOYHHIM OTGOpOM
napa:
IIK — naposo#i xores; IIE — mnaporne-
perpesatens; T — mapoBasg TypOuHa;
I' — snektpuyeckuit reneparop; [Ill1
n TII2 — norpebutenu Ttensia; KHI u
KH2 — goupencatuble Hacocw; [TH —
nUTaTeIbHBIE Hacoc; [15 — nuTaTedib-
Hblii Gak.

T2

Y3BOASALLYIO TOJBKO 3JIEKTPHUECKYIO DHEPTHIO, BMECTE C KOTEJBHOI,
OTHYCKAIOIEH TeIIO MOTpeCUTeNsIM,— Pasfe/bHON YCTaHOBKOM.
IIpéumymecTBo KOMOMHHDOBAHHOH YCTAHOBKH M0 CPaBHEHHIO C
pasjenbHOH 3aKJ/lo4aercss B S5KOHOMHH TOMJIMBA B pasmepe J0 15—
25%, a TakyKe CHHXKGHHH 3aTPar Ha COOPYKeHHe W IKCIUIyaTalHIo.
OKOHOMHA TOIIMBA Ha TEMNJIOAJEKTPOLEHTpasaX 0GYyC/JI0BIHBaETCS
yMeHblIeHHEM IOTepb TemJa C OxJaxpaloumeld Bonod OJgaronaps
OTBOZY OTpaboTaBlero rmapa YacTHYHO HJIH IMOJHOCTBIO MOTPEGH-
TeJSIM.

He nyxHO AymaTh, 4TOo NpH KOMOHMHHDOBAaHHOH BnlpaGoTKe
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3JIEKTPHUECKOH U TeIIOBOR sHepruu pabora mpousBogutcs 6es OT-
BOJA TeIVIa B «XOJIOAHLIA» HCTOYHHK: POJb TAKO'O HCTOYHHKA Ha
TeIJIO3JIEKTPOLUEHTPANSAX Hrpaer NOTpeOHTeNb, HCIOJAb3YIOMHUH
TeIvIo oTpaboTasIliero mapa.

TensioBrle 2JeKTPOCTAHIMY C Fa30BbIMH TypOHHAMH TaKXKe MO-
TyT GbITh TEIIO3JIEKTPOLESHTPANSMH: TEIIO MOTPeGUTENSIM OTBOXAT
C BOJOH, HarpeBaeMoll rasaMu, oTpaGoTaBIIUMH B TypOHHe (CM.,
Hanpumep, puc. 4, 6).

Crab:eHne noTpebGHTeNICl TENJIOM OT TEIJIO3JIEKTPONEHTpasel
MIPHHATO HashBaTh Temnodukanyeil. CTPOUTENIBCTBO TEMIOINEKTPO-
LeHTpaJell U ocyllecTBJIeHHe TelmJo(hHKaUHH SBJASETCS XapakTep-
HOH MOJIOKUTEJbHOH uepTofl pas3BuTHS dHepreTHkH B CoBeTCKOM
Corose.

B 3aBucumoctd oT pafioHa oOCAyKHBaHHS H BHAA NOTpebuTe-
Nefl pasHyaloT AJNEKTPOCTAHUHU PaioHHbLIE, MOPOACKHE, LeHTpaJb-
HBIe, IPOMBILILJIEHHEIE, KOMMYHaJIbHEE, B sHepreTke OCHOBHOE 3HA-
YyeHHe HMeIoT paloHHBle KOHJEeHCAUHOHHBle MapOTyPOHHHEIE 3JeK-
TPOCTaHLKH, COOPYKaeMble OJIH3 MeCT AOGLIYH TOMJIHBA H UCTOYHH-
KOB BOROCHAOXKeHHUS, H paliOHHBle MapPOTYPOGHHHBIE TENJIOANEKTPO-
LeHTpaJ, CoopyxKaeMmble BOJIM3W OT ToOTpebuTeNell Tella.

DJIeKTpHUECKash MOUIHOCTh
paNoOHHBIX 9JEKTPOCTAHLUMH M 3HEProCHCTEM

DJIeKTpHUeCKast MOIIHOCTb COBDEMEHHOH KpynHOH pafoHHOH
napoTyp6HHHON 3JeKTpocTaHuuu cocrasaser 500—700 Teic. k8T,
HMEIOTCS1 9JIEKTPOCTAHIIHY MOILIHOCTBIO 1,2—1,6 MJIH. KBT.

HaunGospiuiuil TeXHHYECKUI MHTEPeC H NepCIeKTUBBl Pa3BHUTUSA
HUMEIOT KPYIHbIE 3JIEKTPOCTAHLIHH MOIIHOCTBIO OT HECKOJbKHUX COT
THICAY W GoJiee MHJIIHOHA KHJIOBATT. DTO CTaHET NMOHSATHBIM, €CJIH
VUYECTb KOJOCCAJibHble MacIITaGbl NDUMEHEHHs 3JeKTPOSHEDPrHH.
OO6wass ycraHOBJeHHAss MOIMHOCTbL 3JjekrpocraHuuii B CIIA co-
craiser okoso 130 muH. x87; B 1953 rony B EBpone (6e3 CCCP)
6bl10 ycraHoBsieHo 98,5 maH., B AHriumu — 17,5 muH., Bo ®pau-
1y — 12,8 MJH. K8T.

Pafionnble ajeKTpoCTAaHIMH, KaK NpaBuio, paboTaioT mapal-
JI&JIBHO, T. €. Ha OOLIYI0 3JIeKTPHUYECKYIO CeTb, M OOBbeNHHAIOTCS B
OT/Ie/IbHBIE 3JIEKTPOIHEPreTHUeCKHe CHCTEMBI, OXBaThIBawOIHe G0JIb-
HIYI0 TEPPHTOPHIO H GOJIbIIOE KOJHYECTBO MOTPebHTesell 3JeKTpo-
suepruu. JlocraTouHo ynoMsaHyTh 06 3HeprocucreMax MocsHepro,
VYpagnsuepro, Jlon6accanepro u APYrux, HMEIOUHX YCTAHOBIEHHYIO
MOIIHOCTE MO HECKOJbKY MUJIHOHOB KHJIOBATT.

B mensx panbpHefliero NOBHINIGHHS HANEXKHOCTH IHEProcHal-
JKeHHs noTpeGuresefl, yMeHbIIEHHs] PE3ePBOB B CHCTEMax, MOBBIlle-
HUSI SKOHOMHYHOCTH 3J/IEKTDOCTAHIHH OTHEJbHEIE 3HEPrOCHCTEMBI
06 bOIUHSAIOT TAK HA3BIBAEMBIMH MEXCHCTEMHBIMHU CBSI3SMH BBICOKO-
ro Hanpsikenus (400 Toic. 8). B eBponeiickofi yactu CCCP na-
yajio 3TOMy mnosoxkeHo coepuHeHneM Kyfi6nimesckoit u Cranaun-
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rpanckofi rUApPOCTaHIMA C SNEKTPOCTAHIHAMU Llentpanshoft, IOx-
HOll M YpaJsibcKoil sHeprocucTeM. B Ginikaiiliee BpeMst B eBpoIeit-
ckoit yactu CCCP cospmaercsi eauHas BBICOKOBOJbTHAs CHCTEMA
(EBC), xoropas Gyzer B 1960 rony BripaGaThiBaTh OKOJIO MOJIOBH-
HH Bcell aJekrposneprud Coserckoro Coiosa.

B CuGupu coopyxaercs AHrapo-Enucefickuii Kackag THAPO-
sJIeKTpocTaHIul; momHocTh Kaxnoll I'DC HaxoauTca B npenenax
3—5 MJH. K8T; TaM e TNJAHHPYeTCs CTPOHTEJLCTBO HOBBIX Tell-
JIOBBIX 3JIEKTPOCTAHIHH MOUIHOCTBIO Kaxkinas mo 1,5 MJIH. K8T;
Ha 3THX 3JIEKTPOCTAHIHUSIX TNPEANOJiaraeTcsl HCIOJb30BaTh Jelle-
BhIE HPKYTCKO-UEDEMXOBCKHe M KaHCKO-eHHcefickue yram. Ilyrem
obbenunenuss 'DC u TemnoBbIX 3JEKTPOCTAHIMEH OyneT Co3faHa
elHHas 3HEProcHCTeMa OOIIeill MOIIHOCTBIO BB 50 MJH. K6T.

CoopyKeHHe MOLIHBIX 3JEeKTPOCTaHUHUH C KPYNHBIMH anperara-
MH TpeGyeT MEHBIUNX 3aTPAT HAa YCTAHOBJIEHHBIH 1 KT MOLIHOCTH.
OHH 3KNHOMHYHBI MO PacxoAy TOIJIUBA M BHIpAGaTeIBalOT GoJee
JlellIeBYI0 3J1eKTpoaHepruio. Tak, MpH yBeJHYEeHHH MOLIHOCTH TYD-
GoarperatoB oT 100 Teic. 10 250 TEIC. K8T U COOTBETCTBYIOIIEM IO-
BBHILIEHHH [1apaMeTpoOB (TeMmepaTypbl M MAaBJeHHs) Napa CTOH-
MOCTb yCTaHOBJeHHOTO 1 k8T ymeHbiuaercs Ha 309%, a K.m.a. no-
srimaercs Ha 159%. Ha Takux 3/1eKTPOCTAHUHUSIX MOXHO IIpHMe-
HUTb BCe HOBeHIIHe YCOBEPLIEHCTBOBAHHUS, CBs3aHHBIE C TeXHHUYE-
CKHUM [pPOTPeccoM B 3TOH 06GJacTH, aBTOMAaTH3HPOBATb BCE OCHOB-
Hble TEeXHOJIOTHUECKHE IIPOLEeCCH, CBECTH K MHHHMYMY KOJIHYECTBO
nepcoHana. DTH 0GCTOATENBCTBA MOGYKIAIOT B HacTosillee BpeMs
PELINTeNIbHO ODHEHTHPOBATb COBPEMEHHOE SHepProxossficTBo Ha
COOPYXKEHHEe KDPYIHBIX PafiOHHBIX 3JIEKTPOCTAHUUH, 00bEIHHIEMBIX
B MOIIHbBle SHEePreTHUecKHe CHUCTEMBl H 00ODYNOBAHHHIX HOBeli-
IWIHKMH MOILIHBIMH TypGOreHepaTopaMH W NMapOBBLIMH KOTJIAMH.

B coorserctBuu ¢ pemenusamMu XX cbesga KIICC Ha KpymHBIX
pafiOHHBIX KOHJEHCAIIHOHHBIX 3JEKTPOCTAHLHSIX, COOPYKAEMBIX B
CCCP B TekyuieMm naTHJeTHH BOGJH3H OT MecTa JOOBIYM TOIJIMBA,
JOJKHEI  OBITb  yYCTAHOBJEHW  TypGOreHepaTopsl  MOUIHOCTBIO
100 teic., 150 Thic. u 200 THIC. K8T; HMOJIXKEH OBITH TakxKe BBeleH B
ZefictBHe TypGorenepaTtop MomHocThio 300 ThHIC. K6T.

ITpousBoauTEIBHOCTE KOTJIOB N0 Hapy ONpPeNessieTcss pacXxojoM
Ha TypOWHBI JaHHOH 3jeKTpocTaHUMH. Jl0 MOC/AemHEr0 BPeMeHH B
CCCP ctpouay KOTJB MPOH3BOAUTENbHOCTBIO Jo 230—240 r/4ac
napa; B HACTOSIIEE BPEMSI H3TOTOBJSIOT KOTJIBE MPOH3BOJHTENb-
HocTblo 420—430 1/4ac u paspabaThIBAOT NPOEKTH KOTJIOB IPO-
u3BoAuTeNbHOCTEIO 10 960 T/20c. B CIIIA H3TMOTOBJISIOT KOTJBI
npou3BoguTeNbHOCTEIO 10 1100 7/4ac.

HauanbHbte napaMeTpsl BOASIHOTO Nnapa Ha 3JEKTPOCTAaHIHUAX

B [IapoOBhIX KOTJIaX MOXHO MOJYYUTH BOASTHOM I1ap pasJyHYHBIX
napameTpos. Bona B KoTsIBl momaercsi MUTATEJNbHEIMH HacocaMu
non pasJieHHeM, HECKOJIbKO MPEBLIMIAOIINM OaBJcHHUE napa, Bbaa-
Bae€MOro KOTJIaMH. BO,U,y B IapOBOM KOTJI€ NPH AaHHOM JaBJieHUH

3. B. f1. PbUHKUH, 17



HArpeBalOT IO TeMIepaTyphl Hachilenus !, 3areM OHa 3aKumaer,
T. €. HaUuHHAeT NpeBpalaTbC B Nap NPH TOH Ke TeMmImeparype.
Temmnepatypa BOAEI H NOJy4aeMOro napa ocTaercs HeH3MeHHOH, 1o-
Ka BCS BOJa He IpeBpPaTHTCSA B Map, HasbiBaeMblil CyXHM HacChIIeH-
HBEIM, T. €. B IIap, He CoJepKallui BJard, HO HMeIOIIUHA TeMIepa-
TYpy HachwiueHHd. IIpu manpHefilieM HarpeBaHHH CYXOH HAChILEH-
HBIH Nap NMepexXoAHuT B Ieperperbilf, KOTOPHIl 10 CBOUM CBOHCTBaM
TeM GoJibile TIpUOJHMIKAEeTCs K OOGBIYHLIM Ta3aM, 4eM BHILIE ero
neperpes.

IIpu paBnenuu 225 ars, KOTOpOe HA3bBIBAETCS KPHTHUECKHM,
BOJa HENOCPEJCTBEHHO NEePeXONUT B CyxoH Map, MHHYs COCTOSHUE
BJIAXKHOTrO HachllmieHHoro napa. CooTBercTBylouiasi 3TOMy JaBJe-
HHIO KpUTHYecKas TeMmnepartypa paBHa 374°C. AHaJOrMYHO NIpOHC-
XOIUT Tepexof BOABI B Nap M NpH Gosiee BHICOKOM HaBJEHHH, Ha-
3LIBAEMOM CBEPXKDHUTHUYECKHM (MJIM 3aKPHTHYECKHM).

[ToBblIeHHe NaBJeHUS H TeMIepaTyphl BOASHOI'O Napa yBeJH-
yuBaeT palory, NPOM3BOAMMYIO KaxKIbIM KUJIOIDAMMOM Ilapa B
TypOHHe, YMEHbIIAGT pacxol Iapa, TelJla W TOILIHBA, T. €. YJayd-
maer Koo(Q(UUHEHT MOJNe3HOro JeHCTBUS 3JieKTpocTaHnuu., Ha
MOLIHBIX 3JIEKTPOCTAHLHUSAX OCHOBHOH cocTraBjsollefl ceGecToMMO-
CTH 3JIEKTDOIHEPTHU SIBJSETCSI CTOMMOCTb PAaCXOAYEeMOro TONJIHBA.
IloBhilIeHHE TEMIepaTyphl U [ABJEHHsS Napa SKOHOMHYECKH LeJe-
coo6pasHo B MepBYIO ouepelpb I KPYHHBIX TypOoarperatoB 4
9JIEKTPOCTAHIUH.

Ha mepBBIX mapoBbIX 3JeKTPOCTAHIMSAX, COOPYKEHHBIX B pas-
Hbix crpanax (B Tom uucae B CITA u CCCP) B 80 — 90-x romax
NPOLLIOTO BeKa, ABHraTesd (NapoBble MAIIMHBI) MOIIHOCTBIO B
HECKOJIBKO COT KHJIOBATT paGoTaJjld Ha HACHIIIEHHOM Ilape ¢ JaBJje-
HHEM B HECKOJBbKO atMoc(ep. B Hauase Hamlero Beka Ha 3JeKTpo-
CTAHLHAX MOSBHJIKCH NapoBble TYPOHHBI MOLIHOCTBIO B HECKOJBKO
THICSIY KHJIOBATT, paboTaBllile Ha Nape nabjaeHueM 13—16 arm, Ha-
chinieHHoM, uin neperperom go 300—350°C. B CIIA u 3anmaguoit
EBpone nocye nepBoii MUPOBOH BOHHBI ObLIN NOBHILIEHB! MOUIHOCTH
¥ HavaJbHblE NTapaMeTPhl OCHOBHBIX arperaToB 3JeKTPOCTaHLHH —
KOTJIOB U TypOuH. Ha oTnenbHBIX 3JIeKTPOCTAHIHUAX OBl NPUMeHeH
nap nassaenneM 40—50 u 90 arm, a Ha HEKOTOPHIX YCTAHOBKAX 0CO-
Goro tTuna — no 225 arm.

B nameft ctpaHe mepBhle MOLIHBIE 3J1EKTPOCTAHIHH, COOPYKEH-
Hele mo nytany ['O3JIPO, a Takxke nepsas paloHHAs 3JeKTPOCTaH-
nus Ha Topde «DiekTponepenaua», nocTpoeHHas nox MockBoi B
1914 rony, uMenn naBiaeHHe napa jgo 20 arx npu Temnepartype
350—375°C, BCcKOpe mapaMeTpe! napa GblIM DOAHATH A0 26 arm u
375°C. Ha nopasasionleM GOJBUIHHCTBE 3JIEKTPOCTAHUUH, COOPY-
skennbpix B CCCP nepex BTOpoil MHDOBOH BOHHOH, GBIIH MPUHATHL

! TeMmmepaTypoit HaChIIIEHHs HAa3LIBAETCS HAHMeEHbIAs TEMIeparypa, npu
KOTOPOH MOMET CyIIeCTBOBAaTh Map MPH NaHHOM AaBaeHHH. IIpu HeGoJblIOM
OXJIaAEHUH HACBHILCHHbIA [ap HauyMHAaeT KOHAEHCHPOBaThCs (HPeBPaIaThCs

B BOLY).
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nasaeHHe mapa 29 arm u temneparypa 400°C nepen typGuHofi. On-
Hako yxke B Hadate 30-x rogoB B CCCP 6ni1a BBeseHa B paborty
TepBasi KpynHasi IpoMbllieHHas asekrpocrannus (TILI) ¢ masae-
HHeM napa Ha kortaiax 130 arm u Temnepatypoit 500°C.

B mepuoj AByX MepBHIX IOC/IEBOEHHBIX NMATHJETOK JaBJeHHe na-
pa mepen TypGuHaMu Obl1o noBbimeHo go 90 arm, a Temnepary-
pa — no 500°C. Takoe moBhlIeHHe HayaJbHHIX NTAPAMETPOB Mapa
o6ecneyuBaJJo MOBBILIEHHE TENJIOBOH IKOHOMHYHOCTH (MOBBILIEHHE
K. II. 1. ¥ YMeHblLIeHHe YAEJbHOTO pacxoja Telsa M TOIUIHBA) Ha
10—14Y%, no cpaBHenuio ¢ napamerpamu 29 arm u 400°C.

B nsitoM nsaTtuseTus Gbl1a BBeJeHa B paGoTy M HbIHE YCHeELIHO
IKCIIyaTHpyercss HauGosee skoHomuuHas B CCCP mommnas xou-
JIeHCAIlMOHHAS 3JIEKTPOCTAHUHMS C OLHOBAJBHBLIMH TypGoreHepaTo-
pamu MouHocTeio 150 ThIc. k67, aenatomumu 3000 o6/mun. Ha-
yajbHble MapaMerphl nmapa — 170 arm u 550°C. PacyerHblfl K.ILA.
okoJio 37%. ITo cpasuenuto ¢ mapamerpamu napa 90 aru u 500°C
SKOHOMHS TOIIHBA HA TAKOH 3JIEKTPOCTAHLHH COCTABJsET He Me-
Hee 10—12%.

B CHIA B 1941 roagy ma asJaekrpocraHiud TeuH-DpeHu O6bl1
yCTaHOB/IEH TypGOreHepaTop MOLIHOCTBIO 76,5 ThHIC. KB8T, paccu-
TaHHBIH HA jgaBieHde napa 167 arm u temneparypy 500°C. Bius-
K¥e K 3THM NapaMeTphl napa GBHUIH IIPUMeHeHH B JaJbHeflleM Ha
psne anexkrpocranuuit CIIA.

ITpu omeHke MOIIHOCTH TYypGOreHepaToOpPoOB € BBICOKMMH Mapa-
Merpamu napa, npumensieMbix B CCCP u CIIA, HyKHO HMeTb B
Buay, uto B CCCP H3roToBJsIIOT «OAHOBAaJIbHEIE» TypOOreHeparTo-
PB, cocTosimie W3 TYpOHHBI, COeAHHEHHOH ¢ 3/JIeKTPOreHepaTopoM,
a B CIDA u npyrux cTpaHax uYacTo NPHUMEHSIOT «IBYXBaJbHBIE»
Typ6oarperarsl, COCTOSIIIME M3 JBYX OTAENbHBIX TypGoreHeparo-
poB («BaJIOB»), OJMH W3 KOTOPBIX BKJIOYaeT TYpOHHY BBICOKOTO
JaBJIeHHAS C IPOTHBOJABJIEHHEM U C 3/eKTPOreHepaTopoM, BTOpOii—
KOHIGHCALHOHHYIO TYPGHHY HH3KOrO JIaBJIEHHs, TaKXkKe C 3JIEKTpPO-
reHepatopoM. drta TypOHHa paGoTaer napom, oTpaGoTaBIIUM B TYp-
OuHe BBICOKOro HaBsieHHs. Tak, HanmpuMep, NpU paclIHPEHHH dJeK-
Tpocranuny Teus-Bpenu, a Takxke Ha asekTpoctaHuuu CropH
yCTaHOBJeHH TypHoarperaTel MOIIHOCTEIO 150 THIC. K8T ¢ «BajoOM»
BBICOKOrO JaBJieHus 141 arm, temnepartypoit mapa 565°C, MoiHo-
CTbIO 42 THIC. K8T H C «BaJIOM» HHU3KOTO AaBjeHus 27,5 arm, teMmie-
parypoii napa 538°C, MouHocTeio 108 ThIC. KBT.

TpyRHOCTb CO3LAHHS OAHOBAJIbHBIX TYpGOreHepaTopoB Molil-
HocThlo cBhilte 200—300 THIC. XK8T 3aK./II04AETCs [VIABHBIM 06pasoM
B paspaboTKe MeTOAOB OTBOAA TeIIA OT OOMOTOK CTOJNb MOLIHBIX
9JIEKTPOreHepaTopoB.

Jsisl HOBBILIEHHST TENIOBOH 3KOHOMHYHOCTH MOIIHBIX 3JEKTPO-
CTaHUuH HAa HUX NPHMEHSIOT TaK Ha3blBaeMblfl NPOMEXKYTOUHbI
(BTOpHUHBIH, OBTOPHBIN) meperpeB napa. Jss 3Toro map us npo-
MEXKYTOUHOH CTYIeHH TYpPOHHBI OTBOJSAT B KOTEIbHYIO JJIsi IOBTOP-
HOTO Ieperpesa, a 3aTeM BO3BPAIIAIOT B C/IEAYIOUYIO CTYIEHb Typ-
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6unbl. Ha cBepXMOILIHBIX 9/€KTPOCTAHUUAX C 3aKPHTHYCCKHMH Ma-
pameTpaMH Mapa NPOEKTHPYIOT JABYKpaTHHEIL (ABYCTyIeHUYaThll)
NPOMEXKYTOUHBIH NeperpeB napa. DKOHOMHS TOMJIUBA, 06YC/I0BJIEH-
Hasg MPOMEXYTOYHHIM [eperpeBoM mapa, MOXKeT coCTaBHTb 4—79%.

[TpomexxyTOouHEIl meperpes mapa OLHOBPEMEHHO MOBBILIAET Ha-
JeXHOCTb ¥ 9KOHOMHYHOCTb PaBOThl YaCTH HU3KOTO JABJEHHS Typ-
6unbl 6jarofgaps yMEHBIIEHHIO BJIAXKHOCTH Mapa, BeJMYHHA KOTO-
poit o6bluHO momyckaercss He Bhime 129% (mo Becy). Baara B mape
BBI3BIBAET 3PO3HI0 — MeXaHHYeCKHH H3HOC paGoyux JIOMaToK Typ-
OUHBI U CHHXKAeT ee K.I.A.

BBHRy C/IOXKHBIX yc0BHiE paboTHl MeTaJla B aTOMHBIX peaKTo-
pax ¥ OTpaHHYEHHOH TEeMIepaTypbl TEIJIOHOCHUTEIS B HEM I[apo-
Bble TypOHMHBI PSAfla aTOMHBIX 3J1€KTPOoCTaHuUH 6yAyT pa6orath Ha
HaCHIIIEHHOM TNape.

Jaisl CHHXKEHUS CORep:KaHHUA BJard B nape, paGoTalolEM B Ta-
Koli TypOHHe, er0 OTBOZAT B INPOMEXYTOUHBIH cemapartop, rae 3Ha-
YHTeJbHAS 4yacTb BJjard ynpaJjsgercd. [loacyiieHHBII TaKWM CrmOCO-
60oM mnap Bo3BpamlaeTcd B YacTb HHU3KOTO JaBJEHHS] TYypOHHEL
HMeercs TenaeHIHs NpUMeHeHHs [eperperoro napa M Ha aTOMHBIX
9JIEKTPOCTAHIIUAX.

Ilpy npHMeHeHUH BBICOKHX M B OCOOEHHOCTH CBEPXBBICOKHX
napamMeTpoB Iapa Ha 3JEKTPOCTAHIUSX 3JIeMEeHTHl 000DYNOBaHHS,
pa6otaloliye NMOX NOJHBIM JaBJeHWeM Iapa, H3rOTOBJASIOT U3 JO-
pOrux COpPTOB CTaju. BceseacTBHE 3TOrO 3HAUMTENBPHO YHOpOXKaA-
I0TCS, B YaCTHOCTH, TPYOONPOBOABI AT Mapa M BOJBL, COEIHHAIO-
IHe KOTJIBl C TypOUHAMH, OCOGEHHO Ha 3JeKTPOCTaHUHIX ¢ NpoMe-
JKYTOUHBIM NEeperpeBoM mapa.

Haa usrotoBjeHus pnerajefi oGOpYNOBaHHs, OMBIBaeMOro Ima-
pom gnasnenuss 170—200 arm u temnepartypoit 570°C u Bbiule,
NPUMEHSIOT HauSoJee BHICOKOKAYeCTBEHHYIO Hep2KaBelollylo XKapo-
YIOpHYI0 * 1 3XapOIpOuHyIo ? cTajb, 06/1ajalomlyio, B 4acTHOCTH,
BBICOKMM CONpPOTHBJIEHHEM «II0JI3Y4eCTH», BHIpaxaloueidcsa B MosB-
JIeHHH OCTaTOUHBIX jgedopmanuit (yIJIMHEHHH) W MOHHMKEHHH MpPOY-
goctd. Takoft Crasiblo sIBJASIETCH BHICOKOJIETHPOBAaHHAs CTajJb TaK
Ha3BIBAEMOro ayCTEHWTHOro Kjacca, comepxautas xo 209% xpoma,
o 15% Hukess, a Takxke HeGosbline go6aBKu BoJdbhpama (2,5%)
uau turada (0,56%) u mp. dra cranap noka B 10—15 pas mopoxe
OGBbIYHOR YIVIEPOJHCTOH CTaJIH.

DieKTPOCTAHUKH C CBePXBBICOKHMH HauaJbHBLIMH NapaMeTpaMA
napa mnoka HeMHoro. B Hame#i cTpaHe, KaK yXe YNOMHHAJOCh,
TaKHe 3JIeKTPOCTAHIHH C KOHJIEHCAUHOHHBIMM TypGoreHepaTopaMu

1 JKapoynopHocTb  (3KapOCTOHKOCTS, OKaJIMHOCTOHKOCTb) — CBOACTBO  Me-
TAITHYECKHX CILIABOB (CTajelf) XOPOHIO NPOTHBOCTOATH IPH BEHICOKHX TeMIle-
paTypax XMMHYECKOMY BO3[eHCTBHIO, B YaCTHOCTH OKHC/IEHHIO, HA BO3JYXe HJIH
B HHOH Ta3oBoil Cpexe.

2 JKapomnpogHOCTb — CHOCOGHOCTh MeTaJIa XOPOIIO NPOTHBOCTOATH IIACTH-
yeckoit (ocratouHoit) Aedopmanu¥ HPH AEHCTBHM MEXAHHYECKO# Harpyskd B
061acTH BBICOKHX TeMIepaTyp-
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MmoinsocTeio 150 ThIC. K8T paGoTaloT TpH naBieHuu mapa 170 arx
n temneparype 550—570°C. B CHIA npoekTHPYIOT ¥ HAYHHAIOT
COOpYKaTb HECKOJbKO 3JIEKTPOCTAHIHH ¢ JaBieHHeM [apa
300—350 arx, mauvassHOl TeMmepartypoit 650°C u ¢ mpoMmexyrou-
HBIM IleperpeBoM mnapa. B mecrom nstuietun B CCCP Oymyt
OCBOEHBI yCTaHOBKM C TypGoreHepatopamu MoinHocTbio 200 Thic.
KeT, paGoTalOIIUMK IPH JNaBjeHHH napa 220 arm U TeMmmeparype
600°C, c omHOCTymeHuYaThHIM NPOMEXYTOUHBIM INeperpeBoM mapa,
U YCTaHOBKa ¢ TypGoreHeparopoMm moinoctbio 300 THIC. K6T ¢ Ha-
yaabHBEIMM napamerpaMu mapa 300 arm, 650°C, c mBycryneHua-
TBIM NPOMEXKYTOUHBIM IE€perpeBoM Iapa.

OcHoBHass Macca 3JeKTPOCTAHIHH GOJBIION MOIIHOCTH 3a py-
GexoMm, a Takxke B CCCP B HacTosiiiee BpeMsi COOpyxKaeTcad C
JaBieHueM mnapa okodo 130—140 arm, ¢ Temmepatypolt mo
565°C ¥ ¢ OZHOCTYIEHUYaTHIM IIPOMEXYTOUHBIM IIeperpeBoM Mapa.
OTH napaMeTpnl AOMyCKAlOT H3TOTOBJeHHe 00ODYHOBAHHS W3 BHI-
COKOKauecTBEHHO!l JIETHPOBAHHOH cTanu (C HeboJbliuM moGaBJe-
HHeM XpoMa, MoJuGjeHa, BaHAAus U Ap.) Tak HasbiBaeMoro ¢ep-
PHUTHO-NIEPJHUTHOTO Kjacca, MeHee NeHIUTHOR U B HECKOJALKO pas
GoJiee JelIeBOH, yeM CTaJb ayCTEHHTHOTO KJacca.

[NoBbieHne HauaJbHBIX mapamerpoB mapa mo 250 aru 600°C
¥ Bblllle H NPHMeHeHHe IPOMEXYTOYHOTO Ieperpea mapa Ha Moll-
HBIX TEMJIO3JIEKTPOLEHTPANAX TaKKe MOXKeT JaThb CYHIeCTBEHHYIO
skoHoMuio tomuBa. B CCCP paspaGaThiBaloTCsi HOBBIE THIBI Tell-
JOo(pHKAIMOHHBIX TypOuH MoIiHocThio 100 TBIC. K8T C TaKMMH napa-
merpamu napa. B CIIA sampoekTupoBaHa TeNI03JeKTPOLEeHTpalb
¢ typ6oarperatamu no 225 ThIC. K8T [IJisi CBEPXBBICOKHX JOKPHTH-
YeCKHX IIapaMeTpOB mapa.

CTpyKTypa MOLIHOH NMapoTypGHHHON 3JEKTPOCTAHIUMH

ITpuHuunuanbHas TEXHOJNOTHYECKasi CXeMa M CTPYKTYpHBIH THT
COBDEMEHHOH TeIVIOBOH 3JIeKTPHUYECKOH CTaHLHHM ONpeessaioTca
COOTHOIIeHHEM MOIIHOCTH TypOOreHepaTopoB, MapOBLIX KOTJIOB,
3JIEKTPHUYECKHX TpaHC(hOpMaToOpoB, HACOCOB U T. I. Pemalomum siB-
JisieTcsl COOTHOIIEHHE MOIIHOCTH TYpOHMHHBIX arperaToB H NPOH3BO-
JUTEJNBHOCTH NMapOBBIX KOTJIOB,

Ha cymecrByromux 3J1eKTpOCTAHUUAX CPeAHell 1 MaJof MOIIHO-
CTH 060pYZOBaHHe pacnpesensercs B OCHOBHOM [0 IiexaM, o0beny-
HSIIOIMM ORHOPOJHOE 00OpyAOBaHHE: TypOOreHepaToOpH C HX BCIO-
MOTaTeJIbHBIM 00OpyTOBaHHEM — B TYPOUHHOM I€Xe, KOTeJIbHbIE
arperartbl C HX BCIOMOraTeJbHBIM 000PYLOBaHHEM — B KOPEJIbHOM
nexe u T. A OXHODOZHBIE arperaThl COSNMHSIOTCS Mexay coGof
TpyOONpoOBOAAMH JJI mapa u s Boxbl. I1ap U3 KoT/10B coGHpaer-
¢ B oO0muX COOPHBIX MarucTpassaX, U3 KOTOPHIX paclpeesseTcst
1o OTAE/bHBIM TypOuHam (puc. 7, a), Bofa cobupaeTcs B Marucrpa-
JISIX, U3 KOTOPHIX OHA paclpelensieTcss MeXAY OTIAEJbHBIMH KOTJa-
Mu. OnmuCaHHYIO TEXHOJIOTHUECKYIO CXeMy H CTPYKTYpy oGopynosa-
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HHUS 3JIeKTPOCTAHIMM Ha3bIBAlOT LleHTpaJusoBaHuou [lpu
TaKOH CXeMe Ha KaxJOH 3JeKTPOCTaHUHH, HE3aBHCHMO OT TOrO,
HMEeT JIM OHA Pe3epBHLIH TypOOTeHepaTop WJIM HET, KaK NpaBuJIO,
YCTaHABJIMBAIOT Pe3epBHBIE KOTeJbHblE arperathl, NpHCOeIHHsE-
Mble K OOLIMM KOMMYHHKAIVOHHBIM JIHHHSIM.

B Teuenne psga JieT IIMPOKO NpHMeHsleTCd CeKIHOHHAA
cXeMa OCHOBHBIX TPYGONPOBOJOB 3JEKTPOCTAHIHH, NPH KOTOPOH
Typ6HHA C ONHHM HJH JBYMS OGCJYXKUBAIOIIHMH ee KOTJIaMH 06-
pasyeT COOTBETCTBYIOLIYIO CeKUHMIO 3JeKTpocTaHuuH. OTaebHble
CeKIHH COENUHSIOTCS MeXJy CoO0H mepek/ouyaTeNbHBIMH Maru-
CTpaJsiMH, O KOTOPHIM NPOTEKaloT YPaBHHTEJNbHbIE MOTOKH Iapa
(uau BOZBI) H MOJAETCS ap OT Pe3epBHOrO KOTJOArperata, HaJH-
yHe KOTOPOIO CYHTAJNOCh O NOCJeJHero BpEMeHH 00s3aTeJbHBIM
Ha 3JIeKTPOCTAHUHUSAX Takoro tumna (puc. 7,6).

Ha HoBelmnx 3/1€eKTPOCTAHUMAX C arperaraMi MOIIHOCTBIO
100—150 TBIC. K8T H BHIle NPHMEHSIOT NPUHUHMIHAJBLHO HHYIO
TEXHOJIOTHUECKYI0 CXeMy H HHOH CTPYKTYPHBI THN 3JIEKTPOCTaH-
1IWH, KOTOpble HasbBaloT 6 ouHBI M H. Ilpn stom Kaxnas Typ-
OxHa mosyyaeT map OT OJHOrO KOTJa, CBSI3aHHOTO ¢ Hed TpyGonpo-
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Puc. 7. CrpyxkTypHas cxeMa COBPeMEeHHOH MHapOTYpPGHHHONH 9JeKTPOCTaHUHH:
4 — ¢ LEeHTPaJH30BAHHOA CXeMOH OCHOBHBIX TEXHOJIOTHUECKHX MarucTpaJjei:
IIK — naposot koten; TI' —Tﬁﬁorenepamp; K — xonnencarop; 9T — aekr-
puueckuii Tpancdopmatop; CPM — cGopHO-pacnpefiesiuTelbHasi NapoBas Maru-
CTpaJib;
6 — ¢ CeKUMOHHOM CXeMOH OCHOBHBIX TEXHOJOTHUeCKHX Marucrtpaneit: [TM —
gepeknioyaTenbHas napobas Maructpajb. OcTajbHble 0G03HaueHHs TaKHe Xe,
Kak Ha puc. 7,a.

Bomamu. Typ6GuHA U KOTeJ ¢ HX BCIIOMOTaTebHLIM 0GOpYyAOBaHHEM
o6pasyioT 6JI0K 3J1eKTPOocTaHIMH. B 3TOT 6JI0K BXOZHT, eCTeCTBeH-
HO, M 3JIEKTPHYECKUI TeHepaTOpP, HMEIOLUME [IPUBOX OT JAHHOH Typ-
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ounbl. Takolf GIOK MOXKeT GHITh PAacNpOCTPaHEH U Ha 3JeKTpHue-
ckoe oOopyhoBaHHE 3JIEKTPOCTAHLIMH M 3a ee npefelb: B
6JI0K MOKeT OBITb BKJ/IIOUeH NMOBLICHTE/bHBIR 3JeKTPHUEeCKHit TpaHC-
(opMaTop M Jaxe COeAMHEHHAs C HHUM JIMHHS 3JeKTponepenadd
BBICOKOTO HampsikeHusi (puc. 8).

TakuM o6pasoM, 3/IeKTPOCTAHLHUS COCTaBJISETCS M3 OTAENBHBIX
6JI0KOB, He CBS3aHHBIX MeXIy coGofl TpyGompoBoAaMH AJs napa
u Bozbl Ilpu aTom pesepBHBIE KoTsOarperaTel Ha 3JeKTPOCTaHLHH
HE YCTAaHABJIMBAIOTCA, M JIMIIL Ha OTHAEJbHHIX 3JIEKTPOCTAHLHAX
SHEProCHCTeMbl HMeIOTCS pe3epBHBIe G6J0kH. OueBHIHO, Takue
6/104HBIe 3JIEKTPOCTAHIMH NPUMEHHMBl B KDYNHBIX dHEePreTHUecKuX
cucTeMax, B KOTODHIX pe3epBHBHIe TypOHHHbLIE H KOTeJbHHE arpera-
Thl MOTYT OBITb COCPEJOTOYEHEl Ha HeGOMBbIIOM OTHOCHTENLHO YHCIIE
9JIEKTPOCTAHIHKH CHCTEMBI, a GOJbIIAS YacTb 3JeKTPOCTAHLUHH uMe-
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Puc. 8. CrpykTypHas cXeMa MOIUHOM NapoOTYPGHHHOA SJeKTpo-
CTAaHIMH HOBOTO GJIOYHOTO THMa:

IIK — naposoit koten; T — napoast typ6una; I°— siextpuue-
ckuji renepatop; K — konmencarop; IT — sneKTpuuecKui TpaHc-
¢opmarop; 11 — npomexyTOUHBI maponeperpepaTeb.

er ToJpKO paGoude arperarthl. IlepBoHauasbHO, M3-3a OTCYTCTBHS
KPYNHBIX KOTJIOB, 6JIOK COCTaBJISJICS U3 OXHON TypOUHEI H ABYX 06-
CJYKHBAIOIINX ee KOTJIOB.

Buiounble 3/1€KTPOCTAHINK ABJSIOTCA MO CYIIECTBY Kak Gbl yco-
BepIIEHCTBOBAHHBIMY CEKIHOHHBIMH CTAHUHMAMH, HO 6e3 IMepeKJIo-
qaTeJbHBIX Marucrpajeil 1 pe3epBHBIX KOTJIOB, C YCTQHOBKOI OJ-
HOTO KOTJIa Ha TypOuHY.

[TosiBaieHHe GJIOYHBIX CXeM H GJIOYHBIX THIIOB 3JEKTPOCTAHIHI
CBSA3aHO C TEXHHYECKUM IIPOTPECCOM TEIJIOBHIX 3JEKTPOCTaHIHi 3a
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nocjefHu# nepuon BpeMeHH. HamexXHOCTh paGOTH COBpPEMEHHBIX
MOIIHBIX TypOHHHBIX M KOTEJIbHBIX arperaTtoB OTHOCHTEJbHO BhICO-
Ka: OHH MOryT pa6oTarth ¢ MoJHO#H MouHocThio 90—95% Bpemenu
8 roay. KoresnbHble arperaThl H3-3a HEBBICOKOTO 3a4acTyIO KayecT-
Ba CXKHraeMoro IOJ KOTJaMH TOIJIHBAa, OrHeBOro ob6orpeBa HX
TPYOGHBIX CHCTeM H JApyrux (akropoB [0 MOCJeJHero BpeMeHH
ycTynmajy IO HaXeXHOCTH TypOoreHeparopaM. Bo3MOXHOCTh
YCIELIHOro NpuMeHeHHs GJIOUHBIX cxeM Ges pe3epBHOro0 KoTJa ofy-
CJIOBJIHBAETCA MOBBIIIEHHEM HAaJeXHOCTH PaGoThl HOBEHIUMX KpyII-
HEIX KOTEJbHBIX H TYPOHHHBIX arperatos.

OpHa 13 OCHOBHBIX NIPHYMH Iepexoja K GJOYHBIM 3JIeKTPOCTaH-
IHsIM 32 py6GexxoM H B HalleHl cTpaHe 3aKJIOUaeTcss B NPHUMeHEHHH
Ha 3JeKTPOCTAHUHUAX GOJBIION MOIIHOCTH OYeHb BHICOKUX MapaMer-
POB BOASIHOIO mapa.

TpyGonpoBoxabl 2JeKTPOCTAHINH, HCHOJb3YyOUlefl BOAAHON map
BBICOKHX M CBEDPXBBICOKUX I1apaMeTpPOB, CTOAT AOPOTO, IO3TOMY CTpe«
MSATCS JeslaTh HX KOpoTKMMH. Cxema 3THX TPyGONpOBOLOB HOJKHA
OLITh MAaKCHMAaJIbHO NPOCTA, He HMEeThb JIHIIHHX COeXHHHUTEJBHBIX
COODHBIX WM paclpefesUTeJbHBIX Marucrpajell, JUIIHeHd OTKJIO-
yaiomel apmarypsl (3amopHbIX 3ajBuXKek, BeHTHiefi). Ha rtakux
9JIeKTPOCTAHLHUAX CJIefyeT YCTAaHABAUBATh TOJbKO pabouue KOTesb-
HBle arperarthl, 0 OJHOMY KOTJy Ha TypOuHY. DTUM YCJIOBHAM
VIOBJIETBOPSIIOT 3JIEKTPOCTAHUUH GJIOYHOTO THNA, ¢ YCTAHOBKOH
6/10KOB KOTes-TypGuUHA 0e3 pe3epBHBIX KOTJOB, C NpOCTeHIueii
cXeMoOfl maponpoBOJIOB CBEXKETo rapa U NPOMEXYTOUHOrO Neperpe-
Ba mapa, a Takxe TPYOONPOBOJOB MUTATENBHOH BOABI KOTJIOB.

DJoiounble KOHIEHCAIHOHHBIE 3JIEKTPOCTAHIMH BO3HUKJIH B Ha-
CTOSILIMA MEPUOJ| PA3BUTHUS SJEKTPOCTAHIUHA IOTOMY, UTO MOIIHOCTD
DHEPrOCUCTEM, 3JIeKTPOCTAHIHH M OCHOBHBIX €IWHHMUYHLIX arperaTos
CHJIBHO BO3POCJA W OJHOBPEMEHHO pPe3KO I[OBBICHJIHCH 3HAYeHHS
HAyaJbHOTO JABJEHUS W HAUAJbHOH TeMIepaTyphl mapa, MOSBHJCS
He TOJIbKO OJHOCTYIEHYaThlff, HO H JNBYCTYyNEHUYATHIH NPOMEKYTOU-
HbI!l meperpeB mapa, paboTaiolero B TypGHHe. DKOHOMHUECKHE
npeuMyIinecTBa OJIOUHBIX KOHJEHCAUMOHHHIX 3JIeKTPOCTAHIUN 3a-
KJI0Y4aloTCA B OTKase OT pe3epBHBIX KOTIOB H CYLIECTBEHHOM
YIPOILIEHHH H yHelleBJeHHH CHCTeMBl TPYGONPOBOJOB.

Ha renmsiosniekTpoueHTpa/nsax 3JeKTpUuecKass M TeIvioBas Ha-
TPY3KH YacCTO H3MEHSIIOTCS B 3HAYUTENBbHBIX Npeflesiax, MOITOMY H
pabora 6s0Ka KOTesl-TypOHMHA MOXeT HMeTb CHJBHO IepeMeH-
Heifi xapaktep. CoBpeMeHHHI KOTeJbHHIH arperar paGoTaerT Ha-
JIeXHO TIpU Harpyske o6buHo He HHKe 60—70% or mosuoi#t. Ilpu
MaJIbIX Harpyskax K.ILJ. YCTaHOBKH cHukaercs. OnHako B CBA3H
C YKpyNHEHHeM MOIIHOCTH, NMOBHIIGHHEM NapaMeTpPoB Mapa H BO3-
MOXHBIM MpHMeHeHHeM NPOMEXYTOUHOro IieperpeBa fapa Mnepexof,
K G6JOYHBIM CXeMaM Ha MOIIHBIX TeI03JeKTPOLEHTPAJIIX HOBBIX
THNOB Iesecoo6paseH. B nepByio ouepenb Takol mepexof ROJKeH
OCYIIECTBJATHCS HA HOBBIX SKOHOMHYHBIX TEMJIO3JEKTPOLEHTPAJAX,
KOTOphle GyayT paGoTaTh HapajielbHO Ha OOLIyI0 TEMJIOBYIO CeTh
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C paHee COOPYXEHHBEIMH MeHee SKOHOMHUHBIMH TEIJI03JIeKTPOIEHT-
pansmMu. Hoswle, 6ojiee 35KOHOMHUYHBIE TEIVIOJIEKTPOLEHTPAJN
JOJIKHEI 3arpyxathcs OoJbllle, MOITOMY HX 0GOpyZOBaHHEe OYAET
pabotaTh ¢ 60Jiee paBHOMEPHO!N Harpyskofl, H TaKue TelJIOJIeKTPO-
LEeHTPaJNH TaKkKe MOXKHO OyAeT NpPoeKTHPOBaTh IO GJOYHOH cxeme.

¥npasienue paGoToil 3J1eKTPOCTAHHUH GJIOYHONO THIA OTJIH-
YyaeTcsl OT YNPaBJEHHS 3JeKTpocTaHHU oObluHOrO THHa. Bmecro
LEeHTpaNu3alyui YIPaBAeHUs [0 lleXaM OHO GYReT IPYNNHPOBaThCA
N0 OTAeNbHBIM 06JI0KaM KOTeJ-TypOHHAa HJH 10 HEeCKOJbKHM
610kaM. B KoHeuHOM cuere HOJIXKHO OBITH CO34aHO OOluee ympas-
JIeHHe TemJIOBOH U 3JIEKTPHYECKOR 4YacTbio 3JEeKTPOCTAHIHH H3
OOIIero NOMemeHHsI C 3/JEeKTPHYeCKOTO H TeIIOBOI'O LIUTAa 3JeK-
TPOCTaHIHH.

BJjiounslit TUn ssekTpocTaHUMHE HMeeT GOJbILHE MPEeHMYLIeCTBa
10 CPaBHEHHIO C JPYTHUMH B OTHOILIEHHH BO3MOXHOCTH IOJIHOH aB-
TOMaTH3aLHH TEMJIOBBEIX NPOLECCOB. DTO CBS3aHO C YNPOLICHHEM
CcXeM KOMMYHHKAlM{, Pe3KHM yMeHbIIeHHeM KOJIMyecTBa ympaB-
JisleMoH apMmaTypel B CHCTeMe TPyOONpPOBOZOB, BO3MOXKHBHIX Iepe-
KaoueHni oGopynoBanus. Takum o6GpasoM, nepexof K GJOYHOMY
TUIY MOIIHBIX 3JIEKTPOCTAHUHI yJelleBaSeT HX COOpYKeHHe, yBe-
JINYHBAET HAaJeXKHOCTb PaboThl 3JEeKTPOCTAHIMH, yIpollaer H 06-
JIeryaer SKCIVIyaTauxio o00pyNOBaHHSA, CIOCOOCTBYeT YJydlIeHHIO
YCJOBHU TpyZAa MepcoHasa.

Pacnpep,e.neﬂue Harpy3ku MeEXAY 3JCKTPOCTAHUUSIMH
3HEProCUCTEMBbI

3arpyska H HUCIOJIb30BaHHEe O60PYAOBaHUSA HAa PA3JHUYHBIX 3JeK-
TPOCTaHIUAX pasauuHbl. Eciu asekTpocraHuus paboTaer H30JHPO-
BaHHO (HE3aBHCHMO OT APYIHX 3JEKTPOCTAHUMH) HA CBOHX IOTpe-
GuTeJiell, TO ee 3arpyska onpenesseTcss CIPOCOM Ha 3HePruio UMeH-
HO 3THX moTpeburenell. Harpyska Takoli 3/1eKTPOCTaHIMH OOBIUHO
GrlBaeT HepaBHOMEDHOM.

[Topapasitoiiee GONBIIMHCTBO MOIIHBIX 3JIEKTPOCTAHLHUH pabo-
TaeT mapaJJielbHO MeXIy cOOOH Ha OOLIYI0 3JIEKTPHUYECKYIO CETb.
B sTtom ciyuae pacnpenesieHHe HAarpyskd MeXAy HHMH JOJIXKHO
OHITh TaKOEO, 4TOOBl 00ecleunTh HanMeHBIIHH CyMMapHBIR pacxo],
TOMJIMBA B dHEPreTHYEeCKOH CHCTeMe M HauMeHbIIHe 3KCIIyaTalld-
OHHbIe pacxofbl. Bosee sKOHOMHYHBIE JIeKTPOCTaHIMH, padoTalo-
IHe HAa MECTHOM TOMJIMBE, 3arpyaloT, Kak mpaBujo, 60Jblle, H
OHH HeCyT «6a3soByl0» HAarpysKy HEProCHCTeMEl, a MeHee 5KOHO-
MHYHBIE 3JEKTPOCTAHIMH, paboTalollde Ha IMPUBO3HOM TOILIHBE,
3arpykarmoT B MeHslIell CTeneHH, OOBIYHO B MEPHOA HAHOGOJBLINX
(MaKCHMaJbHBIX, «ITHKOBBIX») Harpy3oK HEPrOCHCTeMBbI; 3TH 3JeK-
TPOCTAHIHH HECYT IHKOBYIO» Harpysky. OcTajbHEIE 3JIeKTPOCTaH-
LMK JaHHOH SHEProCHCTEMBl HECYyT HarpysKy, IPOMeXYTOYHYIO
Mexny 6a30BOH H NHKOBOML.

B COOTBETCTBUH C 3THM 3JeKTPOCTaHIMH Pa3je]sioT Ha 6as3o-
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Bble, MHKOBHIE H 3JIEKTPOCTAHUHM [IPOMEXKYTOUYHOTO THIA, B 3aBH-
CHMOCTH OT CTelleHH 3arpy3KH U HCHOJIb30BAHHS 000DYROBaHHS.

OueBUAHO, YTO HOBEHIIHE 3JAeKTPOCTAHIMH OGOJIBILION MOMIHO-
CTH, OCHAIlEHHBIe Han6oJiee SKOHOMUYHEIM 000DYROBAHHEM, HOJIK-
Hbl GBITb 6a30BEIMH. DTO OGCTOSTENBCTBO CIIOCOOCTBYET BHITOJIHE-
HHIO HX N0 GJIOYHOMY THIY, TaK Kak G6JIOK KOTesl-TypOHHA 3KOHO-
MHYHO M YCTOHUHBO paboTaeT NpPH JOCTAaTOYHO PaBHOMEPHOH BHi-
COKOH 3arpyske.

HyxHO oOTMeTHTb, YTO C TeuyeHHeM BpeMeHH o0OpyloBaHHE
3JIeKTPOCTAHIUH (PU3UUECKH U TEXHUYECKH CTapeeT, CTAHOBHTCS Me-
Hee SKOHOMHYHBIM KaK aGCOJIIOTHO, TaK M MO QTHOIIEHHIO K Gosee
HOBBIM 3JIeKTpocTaHIusIM. Ecyim oGopynoBaHHe 3JMeKTPOCTaHUHUEA He
MOJIepHH3HPOBATh, OHM M3 pas3psfa 06a30BBIX NOCAEI0BATENbHO
NepexoAsT B paspsif JIEKTPOCTAHIUI IPOMEKYTOUHOrO THNA, a 3a-
TEM U [HKOBBIX.

O6BIYHO B KaueCTBe MHKOBBIX HCIOJB3YIOT JIEKTPOCTAHIHH C
ycTapeBIINM OOOPYAOBAHHEM H K TOMY »Ke pafoTaiolline Ha Hajib-
HENPHBO3HOM TONJIMBe. B KauecTBe NHKOBHIX liesecoofpasHO HC-
N0Jb30BATh THAPABAHYECKHe 3JeKTPOCTAHIMH, XOTS BO BpEMd na-
BOZKOBHIX NEePHONOB (NpHU H3GBLITOYHON NPUTOYHOCTH B peKe) 3TO
He ynaercsi. Bo ®paHuuu B mocjiefHUe rofbl IIOCTPOEHBI THKOBhIE
ra3oTypOHHHBle 3JIEKTPOCTAHI UM HEGOJBIIOH MOIIHOCTH.

B Hacrosiee BpeMa pa3paGaThiBAIOTCS NPOEKTHl NapaJiiesbHOH
pa6oTel paHOHHBIX TeIJI03JeKTpPOlLeHTpaJell Ha OObeIHHEeHHYIO
TENJIOBYIO CeTb B HaunOoJsiee KPYNHBIX TelJIOQHIUPYEeMEIX TOpOxax.
[TapansenbHas paGoTa NOBBICHT HAJEKHOCTb TEIVIOCHAOKEHHs 10-
TpebuTesell, YMEHBIIUT H yJelIeBUT TENJIOBBIE pe3epBBl Ha 3THX
9JeKTPOCTAHIUAX, NOBBICHT OOLLYI0 5KOHOMHYHOCTb CHCTeMBl Tell-
Jlo3JIeKTponeHTpaJes.

TENJOBOE OBOPYAOBAHUE U COOPY)XEHHUS 3JEKTPOCTAHLHN
Koreannag ycraHoBka

CoBpeMeHHHIH KOTe/IbHBIl arperat COCTOUT U3 TapOBOro KoTjia
I/ NPOM3BOACTBA Tapa M3 BOAbI, TQNOYHOIO YCTPOHCTBA AJIS CXKH-
raHus TOIJIMBA, BO3AYLIHOTO NMOAOrpeBaTe/]s A/ NOAOrpeBa BO3LY-
X4, HCHOJB3YEMOr'o NPH CKUIaHHH TONIHBA, OGMYpOBKH, o6Gpam-
Jsiomiefi ra30xoAbl U NOBEPXHOCTH HarpeBa KOTeJBHOI'O arperara,
MeTa/IHYeCKOro KapKaca, CHCTEMEl TPYGONPOBOZOB H apMaTyph
(3anBuKeK, BeHTHJIeH, KJamaHOB).

[TapoBoiff KOTes HMEET KHNATHJIbHblE TPYOHl, BOASHOM 2KOHO-
Ma#isep /s NpelBapHTENBHOrO MOAOTpeBa BOABI, Mapolieperpena-
TeJlb JJI MOBBILIEHHS] TEMIePaTyphl lapa €BepX TeMIIEpPATyphl Ha-
CHIILIeHHA.

CoBpeMeHHble NapoBble KOT/IBEI paGoTaroT Gosbliedf 4acTbio IO
MPUHLKIY MHOTOKPAaTHOH eCTeCTBEHHOH, pexe NpHHYIUTEJNbHOH
LUPKYJISIKA BOIBL, Tapa H HX CMeCH (NapOBOASHOR 3MYJIBLCHH) IO
3aMKHyTOMy KoHTYpY. IlapooGpasyiomiasi yacTb TaKHX KOTJIOB
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Puc. 9. Cxema 6apaGaHHOrO KOTJBHOrO arperaTa €
€CTECTBEHHON HUPKYAALHeH:

1 — Gapa6aun Kotia; 2 — TonouHas Kamepa; 3 — Bo-
ISiHbIe 3KpaHbl; 4 — OnmycKHble TPyOBl; 9 — decToH-
HEI Ny4OK; 6 — BONSIHOH SKOHOMafisep; 7 — napo-
neperpesareiib; 8 — BO3JYXONOMOrpeBaTeab; 9 —
o6MypoBKa; 10 — nblIeyroJibHbie TOPEJKH.



(puc. 9) cocrout u3 cucreMHl TPYO, COeAHHOHHBIX ¢ GapabaHoM, B
KOTOPBIH MOfaeTcsl Mojonperast BoAa M U3 KOTOPOTO OTBOXHUTCA 006+
pasoBaBlluiics HachilleHHEIH map. HeoGorpeBaeMble «OmycKHbIE®
TpyOHl IojatoT U3 GapaGaHa Bomy K oOOrpeBaeMBIM KHIATHJIbHBIM
Tpy6aM, pacloJIOKEHHEIM BHYTPU OOMYPOBKH KOTJIA, H3 KOTOPHIX
B 6apabaH KOT/ia OTBOJHUTCS CMeCh BOABI H mapa. TakHe KOTJH Ha-
3bIBalOT OapaGaHHBIMH BOROTPYOHBIMU. IIpH ecTecTBeHHON LMPKY-
JIALAY TI0J’/bEM CMeCH BOJIHI U Napa (mapoBOASIHON 3MYJbCHH) HPO=
HCXOJIUT 32 CYET PA3HOCTH YJEJNBbHOrO Beca BOJBL B ONYCKHBIX TPY-
6ax ¥ MapOBOASHON 3MYJIbCHH B KHISITHIBHHIX Tpy6Gax. [Ipu uckyc-
CTBeHHOH (NpHHYyIWTeNbHOH) LHDKYJALHH BoLy H3 GapabaHa
KOTJIa TPOKAYHBAIOT Yepe3 KHNATHJIbHEIE TPYOH CIelHabHBIM Hae
cocoM (KoTabl JIaMoHTa).

DBapaGaHHble KOT/IBI C €CTECTBEHHO! HHPKYJIALHel — OCHOBHOR
THI KOTJIOB COBPEMEHHBIX NMapoTYPOHHHBIX aJjekTpocraHuuit. OgHa-
KO OHH NpPUTOAHHI JIMIUb JJIS JAaBjeHus napa Huxe 200 arm (no-
KDHTHYECKOI'0), TaK KaK IIPM KPHUTHYECKOM H CBEPXKPHTHUECKOM
naBieHnd (225 arm v BhIIE) B Ipouecce napoo6pasoBaHug TepseT-
Cs1 pasjuuue CBOMCTB BOJBI U [1apa, B YACTHOCTH HX YAEJbHOrO Be-
ca, MOYeMy eCTeCTBeHHAs UMPKYJSUUS CTAHOBHUTCS HEBO3MOMKHOH.
I1pu 3TOM TEmJIO CKUraeMOr'o TOILIMBA PacXOAyeTcs Ha INOJOrpeB
BOJBI U IleperpeB fapa, CKphITas TeljoTa napoo6pasoBaHHs ! paB-
Ha HY.JIO.

bapaGannele KOTJIBI C ecTecTBeHHOH NUPKYJAUHel NPOH3BO-
nuTeNbHOCThI0 240 T/4uac paGotalor ¢ napamerpamu napa 185 ara
u 555°C na Uepenerckoit [POC; Ha ONBITHOH MOJYIPOMBILIIEHHOH
ycraHoBKe BcecoiosHoro TtemiorexHuueckoro uucruryra (BTH)
IJIMTEJbHO pafoTaeT KOTeJ C eCTeCTBeHHON HMpPKyJsalHel ¢ mapa-
metrpamu 200 arm, 600°C. IIupokoe npumeHeHHe HMEIOT KOTJHL C
nasnenueM 110 aru, 510°C, a TakiKe Ha HOBBIX 3JIEKTPOCTAHIIHSIX —
140 arm, 570°C npousBoputensHoCThIO 420 T/4ac.

Kotael ¢ npuHynureqbHOR LupKyasuwell Tthna JlamoHTa B
CCCP He nosyuusiu LIHDOKOTO PacnpoCTpaHEHHs.

B Haweff cTpaHe, a TakXe B HEKOTODHIX 3apyGexKHBIX eBpO-
nefickuX CTpaHaX NPHMEHSIIOTCSI MPSIMOTOYHBIE KOTJIBI, B KOTOPHIX
GapabaHbl OTCYTCTBYIOT M BOJAa B KOTEJbHBIX TPyOKax MNOCJIeIO-
BaTeJbHO HarpeBaeTcs MO TeMIIepaTyphl KHIIeHHMs,, 3aTeM NpeBpa-
l1aeTcsi HOJHOCTBIO B NMap M HAa MOCJAENHHX Y4YacTKax KOTEJbHBIX
Tpy6 MOJYUYEHHBIH Map IHeperpeBaeTcss N0 HYXKHOH TeMIepaTyphl
(puc. 10). B CCCP Takne koTsbl OblIM pa3paboTaHbl npodecco-
pom Pam3uHbIM.

B cBf3M ¢ IMOBHIIIEHHEM HAYaJbHBIX NapaMeTPOB Napa Ha
3JIGKTPOCTAHIHAX O06JacTb NMPHMEHEHHsS 3THX KOTJIOB 3HAUHTEJb-
HO pacIIMpsieTcs, a NpPH KPHUTHYECKHAX M CBEDXKDUTHUECKHX Mapa-

! CkpuTast TelsoTa NapooGpasoBaHHst 3aTPaYMBAeTCsT HA [PeOJOJIEeHHe
MeXIYMONeKYNSIPHEIX CHJ CLEMJIeHHs JKUAKOCTH M paGoTy pacliHpeHHs; IpH
AOCTOSIHHOM [JaBJICHHH TeMIepaTypa NapooGpa3OBaHHsi MOCTOSTHHAS.
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MeTpax napa NpsIMOTOUHBIE KOTJHl ABJSIOTCH €IHHCTBEHHEIM NpH-
eMJIeMBIM THIIOM KOTJIOB.

Bnarogaps orcyrcTBHio GapaGaHa U MeHbLIEMY JuaMeTpy
KHIATHILHEIX TPYO NPSMOTOYHLIE KOTJBI Jierde U JelieBie Gapa-
Ganubix. V3roToBieHHE NPSIMOTOUHEIX KOTJIOB C OUYeHb GOJbIIOK
npou3BofuTesbHOCTRI0 (500—1000 r/4#ac) npolle, YeM H3IQTOB<
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Puc. 10. Cxema npsIMOTOUHOrO KOTJIOarperara:

'l — KOHBeKTHBHHIl SKOHOMaM3ep; 2 — HMXHsi1 pa-

MUalMOHHAsi NOBePXHOCTb Harpesa; & — HepexoqHas

30Ha; 4 — BepXHAs PalMallMOHHAA MOBEPXHOCTb Ha-

rpeBa; 5 — KOHBEKTHBHBHI MapolieperpeBateib; 6 H

7 — BO3IYXONOJOrpeBaTeb; & — MBUIEYTOJbHbIE TO-
peaku; 9 — TomoyHas KaMmepa.

JIeHHe KOTJIOB ¢ GapaGaHaMu MJIUHOH N0 25 M B JHAaMETPOM OKOJIO
1,5 u. Pabory npsAMOTOYHBIX KOTJIOB MOXKHO XODOIIO PEeryJupo-
BaTh.

IIpoMmpbllLIeHEBIE IPSIMOTOYHbIE KOTJIBl H3TOTOBJIAIOT Y Hac MJIS

29



nasJyenus napa no 140—215 arm; psn et Bo BTH paGoraer onmit-
HbI KOTes mpy AaBienuu mnapa 300 arm u temmepatype 600°C.

3anpoeKTHPOBaHbl KPyNHbIE KOTJIB I1aPONPOH3BOAUTENBHOCTHIO
zo 700 r/uac ¢ mapamerpamu 140 arm, 570°C u 230 arm, 610°C,
paspabaThiBalOTCs KOTJIB TPOH3BOAMTENBHOCTBIO 740—960 T/4ac
t napaMmerpamu nmapa 320 arm, 655°C. B Eppomne npuMeHsIoT nps-
MOTOUHBIe KOTJBl THna BeHcoH HeGosbwIofl U cpejHell MPOH3BOAH-
TeJbHOCTH, paboTamoliyue IPH KPUTHYECKOM JAaBJEHHH Hapa
225 arm, a Take KOTJBl QUPMHI 3yJbliep, IO THUIOY KOTOPHIX Ha-
yato uarorosieHne KomwioB B CIIIA.

[IpsiMOTOUHBIE KOTJIBI MMEIOT [OBBLIIIEHHOE CONPOTUBJIEHHE
KHOATHIbHBIX TPpy6 M HeCKOJbKO OOJBIUHHA pacxol SHEpru#d Ha
NndTaHWe WX BOAOH MO CpaBHEHMIO ¢ GapaGaHHBIMH KOTJIaMH C
ecTecTBeHHOH uupKynasauuell. IIpsMOTOUHBIE KOTJBI HEOGXOIUMO
NUTaTh BONOH, COOepXallefl HUUTOXKHBIE TPHMECH CoJiel, IIeJo-
uefi 1 KHCJOT. DTH NMPUMECH NPH HEBHICOKOM JABJEHHH Mapa OT-
JIaraioTCsi BHYTPH KHUIOSATHJIBHBIX TPYOOK, IVIaBHEIM 0GpasoM B 00-
JIACTH Ilepexona BOAHl B nap («mepexoiHas 3oHa» 3 Ha puc. 10),
YTO CHHJKAeT HAJeXHOCTb paboThl Kotrja. IIpH BBICOKOM H OCO-
6cHHO CBEeDXBLICOKOM JaBJEHHMH I1apa 9TH NPHMecH YHOCATCs na-
poM B TypGHHY H OTJaralpTcs BHYTPH Hee (0COOEHHO KpeMHe-
KHCJIOTA), YMeHbllasg HaJeXHOCTh W SKOHOMHYHOCTh paGOTHl TYD-
GUHBL

W3 OGapabaHHBIX KOT/IOB MOXHO YJaJHTb 4acTb HpuUMecell ¢
TaKk HasblBaeMOH NPOAYBOYHOH BOJOH, HENPEPLIBHO BBIBOAUMOMH
¥3 GapaGaHa KoTsiia B KosnuuecTBe 1—59, mpoussogumoro mapa.
Jlas NOBHIIEHHs] YHCTOTHI [apa, NpPOH3BOLUMOTO GapabGaHHBIMU
KOTJIaMH, NPHMEHSIOT Cenapauuio Bjaru B 6apabaHax KoTaa, CTy-
TeHyaT™oe HCIapeHHe, I'POMBIBKY Iapa MNHTATeJIbHOH BOMOH HJIM
KoHjeHcatoM TypOuH. Tak, Ha KOT/Jax OTEYeCTBEHHOH 3JIEKTpPO-
CTaHIMM, paGoTaloluX NpH JAaBaeHud 185 arm, NOCTUTHYTO CO-
nepxanue coselt 8 1 k2 mapa Bcero 0,02—0,10 xe.

IIpumensisi HauGoJiee cOBeplIeHHbIE CHOCOObI OYHCTKH BOABL
(riy6okoe XuUMHYeCKoe 0GeccoNuBaHHE), MOXKHO NOOUTHCS CHH-
JKEeHHs] COIEpIKaHHs cojiefl B ouumleHHoH Boge no 0,07 me/xe wu,
YTO OY€Hb BAaXKHO, CHUXKEHHs] CONCPIKAHHTd KPEeMHEKHCJOTH [0
0,05 me/ke.

HMmerorcsi KOHCTPYKIMH TPSIMOTOYHBIX KOTJIOB, INpeAHAa3Ha-
YeHHBIX JJsA paGOTH NPH JOKPHTHYECKMX IlapaMeTpax, ¢ cemapa-
TOpaMH Mapa, M3 KOTOPBIX MOXKHO OCYLIECTBJSATH HEeGOJbIIYIO
NpPOAYBKY NpuMecell ¢ BOJIOH.

Tonounble KaMephl KPYMHBIX KOTJIOArperatoB HMeloT GoJib-
moil ©cObeM, HeOOXOMUMBIH JJs MOJHOIO <CIOpaHUsl TOIJIHBa,
BKJIOUas TBEpAble YaCTHIB KokKca, IDTOT 0O6BEM MOXKET J0-
crurath 1500 #® ¥ B o0COGeHHO KpymHBIX Koraax — 4000 ad.
BuyTpenHue CTEHKM TOMOYHOH KaMephl HJil 3alluThl OOMYPOBKH
OT HefiCTBHs BBICOKHX TeMIlepaTyp ropsuero ¢axkena H XHMHUe-
CKOTO pasbelaHdsi pacIIaBJeHHON 30J10ff (LIaKaMH) M OIHO-
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BPEMEHHO JAJIS JYYLIEro HCOOJNL30BAHHA JIYHHCTOTO Temaa rops-
miero ¢axesa NOKPHIBAIOT CHCTeMOH KHOATHJNBHHX TPYyO, BKJIO-
YEHHHBIX B OOCLIYt0 CHCTEMY LHDPKYJAUMU M ABHXKEHHS BOASI B
KOTde, OTH TPyGHl HA3bIBAIOT BOASHBIMH dKpaHAMH TONOUYHOH Ka-
Mepsl KoTJoarperara. BojfHHe 3KPaHbl BOCHPHHHMAIOT GOJBI{YIO
4yacTh TelJa, OTAABAEMOT0 TOINIMBOM, H INPOM3BOAAT 0G0J/bMIYIO
4yacTh mapa B KoT/le. Tak Kaxk Nepejaya Telaa IKpaHaM [pPOMC-
XOAMUT NPH MaKCHMAaJbHOH PA3HOCTH TEMIePATyp B JAHHOM KOTJO-
arperate, TO JJ1s 00pa30BaHUA Napa B HUX TPeOyeTCs OTHOCHTEJb-
HO HaWMeHbIIafd MOBEDXHOCTb HAarpeBa X HaMMeHbMIasg 3aTpara
MeraJjlia.

B npsAMOTOYHHX KOT/IAX OCHOBHOE Mapoo6pa3oBaHHE TaKxKe
TPOUCXOAUT B CHCTEMe [apajijiebHO BKJIOUEHHBIX KHISTHIBHBLIX
TPyG. B Komyax OTeueCTBeHHO#f KOHCTPYKUHH 3TH TPYOH 0OBHU-
BalOT IO CHHPAJHM BHYTPEHHHEe CTEHKM TONOYHOH KaMepH M BOC-
UPHHUMAIOT TEIJO, H3JyyaeMoe TOpSLIUM TOIIHBOM.

Y oueHb KPYNHBEIX KOTEJBHBIX arperaToB TONOUHYIO KaMepy
JeNAT Ha jABe W Aaxe Ha tpu (Hampumep, B CIA) gactu Bep-
THKaJbHOH pPeuleTKOd U3 BOAAHBIX, TAK HA3bIBAEMHX JBYXCBET-
HBIX 3KPaHOB, WHTEHCHBHO MOIVIOLAIOMIMX TeIIO pajHanvd oda-
KeJla B TOMKe M aKTHBHO YYacTBYiOUIMX B OOCIIeM Ipouecce Ina-
poo6pa3oBaHusi B Kotjoarperate. MHorna NpPHMEHSIIOT JBYXCBET-
Hble «LIMPMOBBIE» 3KPAHBl B BepXHell YacTH TOMOYHOH KaMepHL.

Yactp Dapa B KOTJIax 00pasyercs B KOHBEKTHBHLIX NOBePXHO-
CTAX Harpesa, B.KOTOPHIX TelJIO BOXE NepefaeTcs uepe3 CTeHKH
KHISITHAbHBIX TPYyO NPOAYKTaMM CTOPaHHSI TOMJIHBA — TOPSUHMHU
rasamu, BBIXONSLIMMH H3 TONOYHOH KaMepH H OMBIBAIGIIHMH
9TH TPYyObl cHapyxHu. Muorma HeGoablioe napooGpa3oBaHue KO-
NyCKAalOT 4 B BONSIHOM 3KOHOMaisepe.

Temneparypa ¢axkejna B TONOYHOH KaMepe orodo 1400—
1600°C.

TeMnepaTtypy ra3oB Ha BBIXOAE H3 TONOYHOM KaMepsl HpH-
HUMaioT 06buHO paBHOH mpumepHo 1100°C, ucxoms w3 ycioBus
OXJIAXKJEHHST PacHaaBJeHHBIX 9acTHL 30JH, YHOCHMBIX C rasam
U3 TONKH, [I€peBOAA HX B TBEDPHAO® COCTOSHHE M NpejOTBpAlLEHHA
HIJIAKOBAHUsS KOHBEKTHBHHIX IIOBEDXHOCTEH HarpeBa KOTeJLHOTO
arperara.

CoBpeMeHHEIEe OTeUeCTBEHHEIE KOTEJbHHIE Aarperatsl UMeEwT
o6b1yH0 [1-06pasHyi0 KOMIOHOBKY, T. €. COCTOST U3 ABYX BepTH-
KaJIbHBIX IIAXT (KaMep) — TONOYHHIH U ROHBEKTHBHOH. OHU COeNH-
HeHBl BBePXY TOPH3OHTAJIBbHEIM HJIY HaKJAOHHBIM TA30X0A0M, 4epes
KOTOPHIA rOpsiuMe rasel U3 TOIKH OTBOJASATCH B MIAXTY € BOJASHBIM
S5KOHOMa#3epoM M BoaayxonomorpesartesneM (cM. puc. 9 u 10), Ha-
3bIBAEMYIO KOHBEKTHBHOH.

B HepxHeM TODH3OHTAJbHOM Tra30xXxoje pasMeuiaioT napole-
perpeBaresib, TPeOYOIIVH AJA JOCTHXKEHHsT BBICOKOTO [1€perpesa
napa BHICOKOH TeMIepaTypbl OMHBaOLIHX ero ra3oB. OaHaxo
Yype3MepHO BBICOKAsi TeMIepaTypa rasoB ONacHa [Js HOBepX-
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HOCTH Maponeperpesaresis, MO3TOMY Iepel Hefl HOJMKHA Haxo-
JIUTbCSl 3allMTHAS [OBEPXHOCTb H3 KHNATHJIBHBIX TPYOOK, CHH-
XKalollass TeMIepaTypy rasos npumepHo no 1000°C.

dra 3alUTHas MOBEPXHOCTb MOXeT 00pas3soBaTh C€aMOCTOS-
TeJIbHBIA LUPKYJASIUHOHHBIA KOHTYpD, NpDHCOeNMHEHHBIH K 6apa-
GaHy KOTJIa, HJM e OHa MOXeT ObITb NMPOLOJIKEHHEM SKPaHHOH
NOBEPXHOCTH TONOYHON KaMepsl (cM. puc. 9). B samurHOH
TIOBEPXHOCTH WIar (paccrosinue) Mexnay TPyOKaMu YBeJHUYHBAIOT
IJIsi IpefoTBpallleHus1 3a6HBaHHUs NPOXOJa MeXAy HHMH IIJIaKOM.
Takyio NOBEPXHOCTb HA3BIBAIOT (DECTOHHEIM IyYyKOM; B HeH
nepejaya Telia IPOHCXOAMT KOMOGMHHPOBAaHHO — pajnauueir ¢a-
Kela W TOPAYMX TasoB U KOHBEKIHel Tra30B, BLIXOAAIIUX H3
TONKH.

B HOBeHIHX THIIaX KOTEJbHEIX arperatoB ¢ OY€Hb BBHICOKHM
fieperpeBoM napa JYYHCTYIO TEJIOTY CKUTaeMOro TOIJIMBA HCIOJb-
3YIOT He TOJIbKO B BOASHBIX 3KpaHaX, HO MU B paJHallHOHHBLIX
3/IeMeHTax INapoleperpeBaTess.

[IpomexyToyHble maporneperpeBaTesd, BOASHOH 3KOHOMal3ep
H BO3LYWIHBI IOJOrpeBaTesb OOBIYHO SIBJSIOTCS KOHBEKTHB-
HEIMH IOBeDXHOCTAMH HarpeBa. OJHaKO BOASHOH 3KOHOMafisep
B NIPSIMOTOYHBIX KOTJIaX M IIPOMEKYTOUHBIH NaponeperpeBartesb 4a-
CTHYHO MOTYT OBITb M paJUaNUOHHEIMHM IIOBEPXHOCTSIMH Ha-
rpesa.

BonsiHoll sKOHOMai3ep M BO3JYXOMONOI'DEBATENb HCIOIB3YIOT
JOIOJHUTEJNbHO TeNJIO ABIMOBBIX TIa30B, BBIXOISIIIMX H3 ra30Xo-
JOB [apOBOIO KOTJIA, H CNOCOOCTBYIOT NMOBHIMIEHHIO K.I.X. KOTEJb-
HOTO arperara, pocruramomero 92—93Y%,.

Ha nopasnsionmeM 6ONbIIMHCTBE KDYIMHBIX HApOTypOHHHBIX
3JIEKTPOCTAHLUHUH YTOJb CXKHMIAIOT B BHIAE NBUIH, NPUTOTOBJASEMON B
CHellHaJbHEIX MeJbHUIAX.

Ha oTeueCTBeHHBEIX 3JEKTPOCTAHIHAX LIHPOKO NPHUMEHSIOT TH-
X0XO[Hble [IapoBble OapabaHHble MeJbHHIB H GHICTPOXOIHBIE
maxtHele, B CIIIA npuMeHsIOT OGBIYHO CPeJHEXOAHbIE MEJbHHIIbL.
Takue MeJbHHLIBI OYAyT M3TOTOBJSATBHCA H Y HAC.

IlTapoBrie MeJbHUIBI OPEACTABJAIOT COGOH IOPH3OHTAJBHBIHA
Bpallaiomuics ¢ HeGOMbIINM YHCJIOM 060poTOB GapabaH, MOKPHI-
THII BHYTPH CTajbHOH OpoHeli u 3anosiHeHHBIE Ha 10—25%)
o6beMa CTaJbHBIMU apamMu guamerpoM 30—75 mm.

ITpu Bpamenun 6apabaHa wapsl MO AEACTBHEM LEHTPOOEKHOM
CHJIBL, IPHKHMAIOMIeH UX K BHyTpeHHel creHKe 6apabaHa, moJHuMa-
IOTCST Ha HEKOTOPYIO BBICOTY, OTKYZa OHM TOA JNeACTBHEM CHJIBI Ts-
¥KeCTH OTPHIBAIOTCA OT CTEHKH H NajaioT, Apo0s W pasMaJbiBas
KyCKH YIJIs, 3arpy»aeMoro B MeJbHHIY, H @peBpamias ero B
nbuib, IllapoBble MeNbHMIE! NAIOT OYEHb TOHKHH IOMOJL.

[ToayueHnass TOHKas MNbUIb € HOPHMECHIO (oJiee KPYMHBIX yac-
THI, BBIHOCUTCS IIOTOKOM TIOpDSYero BO3JyXa, IPOXOASILIEr0 ue-
pe3 MeJbHHIY H HCIOJb3YEeMOTO ONHOBPEMEHHO MJf MOACYLIKH
BJIaJKHOTO TOIJIHBA.
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Bo3znyx, TpaHCIOPTHDYIOIHA YTrOJBHYIO NELIL B TOUKY H HOR-
CYWIHBAIOIKA Yroib B MeJbHHUIE, HA3BIBAETCA [E€PBHUHBIM; OH
y4acTBYyeT B HayajibHOA CTaJHM TOPEHHs TOIJIHBA — CIXKUTAHUH
JeTyyed yacTd TomiuBa (YrJeBoxoponos). Uepes mnblieyroJbHbEE
ropeJKd B TONKY IIOCTyNaeT TakKXe ©OCTajJbHOe KOJHYEeCTBO BO3-
JlyXa — BTOPHUYHOro, 06eCHeuHBaIOIIEro MOXKHUTaHHEe TBepAbIX dac-
THIl TOIJINBA — KOKCa.

[lapoBble MeJBHHIB TNPHMEHSIOT JJsI pasMosa [JaBHBIM
o6pasoM yryiefi TBEpIBIX H TDPeGYWOIIUX GOJIBIIOH TOHKOCTH IO
MoJia (C MaJjbIM BBIXONOM JIETYYHMX, Kak, HalpHMep, aHTPaILUTO-
BBIH IITHIG, TOMHUH yrodb u T. X.).

Hns pasMosia MATKHX H BJIaXKHBIX Yrjed, He TpeOylOUIMX
TOHKODNO TIOMOJIa, IMHPOKO NMPHMEHSIOT INAaXTHBIE MEJbHHIBI YAap-
HOTO IefiCTBUS, COCTOSILIIHE H3 POTOPA C 3aKPelIEeHHBIMH Ha HeM
6ujaMy, pasMaJjblBAIOUIMMH YroJb NpU yhAape o ero Kycku. Ha-
rpeTelff BO3LYX MOLAETCS B MEJbHHILY, a aspoNblLib (CMEChb YroJib-
HOM NBIH M BO3AyXa) OTBOXUTCSH H3 BePXHEN0 BBIXOAHOIO OT-
BEpPCTHA KOpIyca MEJBbHUIB B HaXONAILYIOCS Hal, HeH BepTH-
KaJIBHYI0 WAaxTy. B 3Tofl mwaxTe yroib noAcyumiuBaercs, u 6o-
Jee Jierkpe IOACYLUIEHHBIE W MeJIKHe YacCTHIBl YHOCSTCS BBepX
B TONOYHYI0O KaMepy uepe3 OKHa (amOpasypsl) B BepTHKaJbHOM
crenke. HenmocraTouHo moAcCylieHHBle ¥ 0oJiee KpyIHBIE Yac-
THIBl YTJIS BHINANAIOT W3 IIOTOKAa M BO3BPALIAIOTCH B MeJIbHHLY,
rae OOIOJIHUTEJNBHO MOACYIIHBAIOTCS M pasMaJtbiBaloTes. Takum
o6pasoM, B HIaxTe IPOM3BOJUTCH TaK XKe OTHEJNEHHE KPYNHBIX
YACTHIL.

Ilpu pa3moJie BJI2XKHOTO TOMJIHBA, @ TaKXKe TOMJHBA € MaJbM
BBIXOJIOM JIETYUHX TOpSIYMH BO3IYX HJIH CMEChb €ro C rasaMmu Io-
Iaercs B MeJbHHIBL Opu Temmepatype no 300—400°C; ropsiuune
rasel OTCACBHIBAIOTCSI M3 TOMOYHOH KaMepbl HJIM rasoxofa KOTJa
npu Temnepartype 500—700°C.

[Ipu CKUTAHUH TOMJHBA C BBICOKOH BJAXKHOCTBIO — A0 50—
60% (6ypwie yrau, pesepHbii Topd) uexecoo6pa3Ho NpHUMe-
HSITb CHCTEMY HBUIENPUTOTOBJIEHUSI, IPH KOTOPOH BBLIEJIEeHHAs
H3 MOJACYLUIEHHOr0 TOIUIMBA BJara BMECTe C OXJaXIEHHBIM Tel-
JonocuresieM cOpaceiBaercst B atMocdepy.

BBoJ, yrosibHOM MbLIM M BO3JyXa B TONOYHYIO KaMepy MPOH3BO-
JIUTCS, B 3aBHCHMOCTY OT COPTa YIVIS M KOHCTPYKIMH TOIkH, uepes
NBIEYTOBHEIE FOPENIKH PasJHYHBIX THIOB. PasMephl TOMOYHOH Ka-
Mephl ONpeJe/sIoTCs YCAOBHSIMY MOJHOTO C2KHI'aHUS TOTUIMBA H He-
06X0AMMOH OXJ1axKAaloliell MOBepXHOCTBIO BOASHBIX 3KpaHoB. KoH-
CTPYKLHUSI COBDEMEHHO!H TOMOYHOH KaMephl 3aBHCHT TJIaBHEIM o6pa-
30M OT croco0OB BBOJIAa B Hee a3pOMbLIM H OTBOJA H3 Hee LIAKOB.

PacnsniaBjeHHass B TOMOYHOH KaMepe 30J1a (LLIAK) BBEIIANAET
B HIXKHIOIO YaCTb TONOYHOH KaMepbl, BBINOJNIHAEMYIO OOBIYHO B
BHjle BOPOHKU. Boubmiell yacThio mJIaK ynauasiioT B BHIE MEIKO-
3EpHHUCTOTO IEeCKa, KOTOPHIH noJydYaerca B pesyJbTaTe OXJax-
JeHHsT PacIyIaBJCHHOIO MIJaKa.
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KoanuecTo miaxa, BBLUIAJAIONIETO H3 TONOUYHOHR KAMephl, OT-
HOCHTEJIBHO HEBEJUKO H COCTaBJsieT OGBYHO okojno 15Y, scedt
30416l TOILIUBE, a 859, «Jeryuefi» 30JIH YHOCATCH IOBIMOBRIMH ra-
3aMH Yepe3 ra3oXOfbl KOTJIa. DTa 30Ja HPOXOAUT C rasaMmy uepes
JBIMOCOCHI 1 JBIMOBYIQ TPYGY  yHocHTCST B atmocdepy (puc. 11, a).
* Jleryyas 30/ia BLI3BIBAaeT H3HOC METAJUIHYECKHX MOBEPXHOCTeH
HarpeBa KOTEJBHONO arperara, pOTOpa M KoOpmyca JIBIMOCOCA;
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Puc. 11. 3on0Boii 6ananc MOMNIHOIO KOTEeNBHOr0 arperara:
a — NbIIEYroJbHAS TOMKAa C CYXHM (TBEpALIM) LIaKOyIajeHHeM;
0 — nHKIOHHA TONK& C XKERKHAM HIAakoyxajienueM; 3¥ — soio-
YJIOBHTEJIb.

yHeCeHHas rasaMy U3 JBIMOBOH TPYOHL 3QJia pPacCeuBaeTcsi B BO3-
ZLyxe H 3acopsier ero. Hrolnl H30exaTh BCEX YKA3aHHEIX sIBJe-
HUB, 1Jia yJIaBJHBAHHS JIeTy4ell 30JIbl YCTAHABIHBAIOT 30JI0YJIO-
BUTeJH.

Ins yMeHblUeHHS HeNOCTaTKOB, MNPHCYIIMX YIAJEHHIO TBep-
JOro IJIaKa, NPUMEHSIOT KUAKOe IIJIAKOyRaJieHHe, NMpPH KOTODOM
B TOMOYHO KaMmepe yJasiausaercss Ao 80—85% 3onwr (puc. 11, 6),
yMeHbLIAETCsT M3HOC MOBEDXHOCTeH HarpeBa KOTeJbHOrO arperara
H JIBIMOCOCOB, YHELIEBJSIOTCS 30J0YJOBHTEJH.

HauGonpuiuii NPONEHT YJAaBAHUBAHUS 30Jibl JOCTHTAETCS B TOI-
Kax LHMKJIOHHOTO THNA € XKUAKHM lLIaKOyAaleHueM, NpHMEHEHHe
KOTOpHIX BeCbMa IepCIeKTHBHO.

BTU paspaGoraHa H BHeApPEHa HAa 3JIEKTPOCTAHUHUH TONKA C
BEPTHKAJIBbHBIMU LHKIOHHEIMY NPEATONKAMH FHAMETPOM OKQJIQ 2 M.
Vronpuasg melik rpy6Goro mnomoda (ocratok 40—509% wua cure
Ne 881) nepBHUHBLIM BO3AYXOM BBOAUTCH B UMKJOHHBYA IPEATONOK
yepe3 BepXHIOIO BepTHKaJbHylo ropesky. [opamee TomIuBo

t B cute Ne 88 Ha | K8. cm MMeeTcs YHCJIO OTBEPCTHH, paBHOE KBaJapaTy
yucsa 88, 1. e. okoJso 7750 oTBepcTHH.
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DPOAYKTH €ro CropaHus NpH Temnepatype okojgo 1600°C mpoxo-
OSIT yepe3 SKPaHHYI0 pelleTKy (lJaKoyJaBJHBAIOWUI NYYOK)
H KODOTKHH TODH3OHTAJBHBIH ra3oxoJ B OCHOBHYIO TOIIOYHYIO Ka-
Mepy, Ile NPOMCXOAUT ROTOPaHHE TOMJIHBA U OXJAaXKIEHHE ra3cs
2o 1100°C nepenm uX MOCTYMJEeHHEM B KHISITHJIBHBIH NYYOK KOTJA,

IlenrpanbHbiM  KoTsOTypGuHHBIM — HHcTHTYTOM (LIKTH) =
MOCKOBCKMM BBLICIIHM TEXHHUECKHM YUHJIMIIEM uMeHH Daymana
(MBTYVY) paspa6oraHbl UHKJIOHHBIE NPEATONKH TOPH30HTAJBHOIO
THNA IJIs CXKUTAHUA YIVIsl, pa3gpoOJeHHOTO Ha KYyCKH pasMepoM
g0 3—6 mm. Taxkue mpeaTONKH /s CXKHUTaHHS APOOJEHOro yrad
MOJIYYH/IH IUMPOKOe MpOMBILIEHHOe pacnpocrpanenne B CIIIA.

Jnst OuMCTKM IBIMOBBEIX T'a30B OT 30JIbI HA 3JEKTPOCTAHIHAX
HIPUMEHSIIOT 30JI0Y/JIOBUTENH PA3JIMIHEIX THIOB: MEXaHHYECKHe LEeHT-
POOEXKHOr0 THIA, MOKDPBIE IIEHTPOOEKHEIE HJIH NJIEHOYHBIE, 3/1eKTPH-
geckue.

Db PeKTHBHOCTD 30JI0YJIOBUTENEH OlleHHBaeICss CTeNeHbio (Io-
Jiefl) yJNOBJIEHHBIX TBEDABIX npuMecef (uactun soubl). HauGo-
Jee s(dexTuBHB 371eKTPOUALTPE. CTeneHb OYUCTKH IPOIIEeN-
LHX Yyepe3 HHUX rasoB gmocturaer 98%, W OHH XOpOLIO YJaBJH-
BAIT HAa)e CaMble MeJKHE YacTHIB pasMepoM B HECKOJBKO
MUKpoHOB. ORHAKO 3JEKTPOQHUIBTPHl OUeHb TPOMO3AKH H I0-
poru. B mocnexnnee BpeMs Ha HAUIMX 3JIEKTPOCTAHIUAX IIHPOKD
INDHUMEHSIOT MOKpBle 30JIOYJIOBUTENH ¢ OpOIIaeMOi NpPYTKOBOH
peuretkofi. CreleHb OYHUCTKH ra3oB B STHX anmapartax JOCTH-
raer 95%', U OHH 3HAUHTEJLHO HeELIEeBJ e 3JEKTPOQUILTPOB, HO
HUX I[pPUMEHeHHWe 3aTPYAHSIETCS NPH CXKUTAHHM CEDHUCTHIX YrIuieil.

Ha s/eKTpoCTaHUUSX, CXKHUTAIOUIUX BBICOKOCEPHHCTOE TOILIU-
BO U HaXONSUIMXCs B IJIOTHO 3acCeJeHHOM pafioHe, HEOGXOAMMO
OUMILIATb IBIMOBBHIE I'a3bl He TOJBKO OT 30JIbI, HO H OT CEPHHCTBIX
coenunennit. Ha onnolt us mockosckux TOILL paGoraer momoGHoe
ycrpofictBo. Takue yCTAHOBKH CJIOXKHBI, JOPOTH U He INOJNYYUJH
HIHPOKOTO PacHpOCTpaHeHHs.

O6pasoBaBlinecss B TONKe AbLIMOBLIe ra3bl yAAJsIOTCS B aTMO-
chepy uepes IbIMOBHIE TPYOBI: MeTaslJIMUeCKHe, YCTaHaBJHBaeMble
Ha BEepXHEM MepeKpHITHH 3JaHUS 3JeKTPOCTaHLHUH, WJIH XKeJe3006e-
TOHHBle (HHOTJA KHPIHUHBIE), COOpYyKaeMble 6JIM3 3JaHUS KOTeNb-
Hoi#l. Ha coBpeMeHHBIX OTEUECTBEHHBIX 3JIEKTPOCTAHIIUSAX MPUMEHS-
10T Xese306eTOHHbIe NBIMOBHIE TPYOBL BeIcOTOH 10 150 M, Ha omHOIT
asekrpuueckol cranuuu B CIIA sanpoekTHpoBaHa geiMoBas TpyGa
BoicoToft 208 At.

Bricokne JBIMOBBIe TPYObI HMEIOT OCHOBHBIM Ha3HadeHHeM
OTBOA [JBIMOBBIX T'a30B C OCTaBIIUMHCH B HHX HEYJIGBJEHHBIMH
TBEPABIMH YaCTHLIAMH H OKHCJIAMH Cepbl B BEpXHHE CJIOH aTMO-
cthepsl najisi 3alIUTBl OT 3arpsi3HeHHs OJu3Jjexaliefi MeCTHOCTH.
I mpeonoJieHHsT CONPOTHBJIEHHS Ta30BONO TPaKTa KOTEeNBHCH
YCTAHOBKH NDHMEHSIOT JBIMOCOCH — LIEHTDOOEXKHBIE BeHTHJIsI-
TOpBI, CO3/alollKe pa3pekeHHe B rasoBoM Tpakre. Mx ycranasmu-
BaIOT NOC/e 30/I0yJOBHTeNeH, nepe] ALIMOBOH TpyG6oil.
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Bosnyx ns CUraHus TOIUIMBAa B TONOYHOH KaMepe KoTJoarpe-<
raTa nojpaercs AyTbeBbIMH BeHTH/IATOPAMH U3 KOTeJbHOH (HJIH CHa-
PYXH) uepe3 BO3AYXONOJOTPeBaTeNb K TOPENKaM B TOIOYHYIO Ka-
Mepy H B IBLICIPHIOTOBHTEJBHYIO yYCTaHOBKY.

BoinaBmuit u3 TomouHo#l KaMephl ILLIAK M U3 30JI0yJIOBHTEJeH
JIeTy4yio 30J1y 0ObI4HO cMBIBaloT BoJoH. Illiako3osoBosaHas cMech
TeueT N0 KaHaJaMm K 6GarrepHblM HacoCaM HJIH THADO3JIEBAaTOpaM,
KOTOpHIe TPaHCIOPTHPYIOT ee Ha 30J100TBaJ, HAXOAAMIMACA Ha pac-
CTOSIHMH JI0 5 Ka OT 3JeKTpocTaHUMH. [IpHMEHSIOT TaKkXe NHeBMa-
THYECKOE 30JI0yAaJeHHe.

30y U LJAKH MOXHO HCIIOJb30BaTh BO MHOTHX CJAy4asx AJs
NIPOU3BOJCTBA CTPOHTEIBbHBEIX H APYTHX MaTepHAJIOB (BAXyllve Ma-
TepHaJbl, MeHOOeTOH, IIJaKOBasg BaTa), a Takke A yAoOpeHHd
TNOYBH! (HampuMep, 30J1a SCTOHCKUX CJIAHLEB).

TypGorerepaTopHasi ycTaHOBKa

TypGoreHepaTop COCTOMT H3 TYpPOHHBI H COEJHHEHHOTO C Hel
My(}Toii 3JIeKTpHUECKOTO reHepatopa. B TypGuHe TemjoBas 3Hep-
rus pabodero meja (BOASTHOTO Napa, rasa) mpeoGpasyercss B Me-
XaHUYECKYl0 SHepTHIO BpallleHHsl poTopa TYpPOHHBEL B ajekrpu-
YeCKOM TeHepaTope MeXaHHYecKass SHeprus BpallleHHs pOTopa
npeofpasyercss B IHEPIUI0 3JEKTPHUECKOr0 TOKA, MNOJIy4aeMoro
Ha 3axuMax (KJIeMMax) reHeparopa.

Ilaposoie Typ6ursl. BoasiHOR map BBLICOKOTO JABJIEHHS W BBICO-
KOl TeMIlepaTypsl Yepe3 aBTOMAaTHYeCKHe 3aTBOPH H pPeryjaupyio-
Ulfe KJjanaHbl NapoBO# TYpOHMHBI INOABOJUTCS K €e NPOTOUHOU
4acTH, COCTOfilllefl M3 KaHaJ/oB KPHBOJHHeHHOH ¢opMmel. B Hemox-
BHXKHBIX KaHaJaxX (Comiax, CYKHBAIOWIUXCH K BBIXOJHOMY KOH-
Ly) nap paciihpsieTcsl; NPH 3TOM €ro JAaBJjeHHe H TeMaepatypa
CHHKAIOTCSH, CKOPOCTb NMApOBOrO IIOTOKA BO3PacTaerT JO HeCKOJb-
KHX COT METPOB B CEKYHJIY M COOTBETCTBEHHO YBEIHYHBAETCS €ro
KHHETHYeCKasl SHEeprusl.

KuHernueckasi 3Heprusi Hapa HCIOJAb3YeTCS B HOABHIKHBIX
pabouux Jionatkax. Pasianuaior aKTHBHBIE M peakTHBHhE pabo-
yue JIOMATKH H B COOTBETCTBUH C STHM AaKTHBHBIE H PEaKTHBHbIE
TypOuHEL. B aktuBHOi pabGouell JiomaTKe CTpPys Napa IIPOU3BO-
IUT LaBJieHHe Ha BHYTPEHHIOI BOTHYTYIO HOBEPXHOCTh JIOHNATOK,
3aKpemJieHHbIX Ha oboge pabGouero Koseca (ZuCKa), U TPHBOLUT
ero BO BpaiueHue (puc. 12, a).

Mexny pabouuMH KOJeCaMd B aKTHBHOH TypGHHE HaXomsTCA
HeoJBHXHbIE INEPEropojKy — AHadparMel C 3aKpemvyieHHBIMH B
Hux comjamu. PaGoune koJjeca HOCaxKeHbl HAa BaJ TYpPOHUHBI HJIH
OTKOBaHBl 3a0JHO C HUM, AHa(parMbl 3aKpeMJsiOTCsi B KOpIyce
(ummungpe) Typ6uHBL JluadparmMa ¢ paGouyHM KoJIecOM 06pasyioT
CTyneHb TypOHHEL

IMpu ouenp GoabiuoMm uucie cryneneit (Gomee 20—25) TypGuua
COCTAaBJIsIeTCS U3 JABYX WU TPeX- LMJIUHIPOB.
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B peaxTuBHO#t pabouefl somaTke map HE TOJIBKO OKashlBaeT
JlaBJieHHe Ha ee BOTHYTYIO NIOBEDXHOCTb, HO H NPOZOJIXKaeT pac-
LIAPATBCH NOAOGHO PACIIMpPEHHIO B COIJIe, CHHXKasf HaBJIeHHE H
TeMneparypy. Has storo ouepranne (npoduib) paGouefl Jomar-
KM JOMKHO OBHITH AHAJOrHYHO NPOGHJI0 HENOABHKHOH JIOMAaTKH
(puc. 12, 6).

Typ6HHBEI peaKTHBHOI'O THIAa OOBIYHO MMEIOT POTOp B BHIe 6a-
pa6aHa, BLOJMb KOTOPOTO IO er0 OKPYKHOCTH 33aKDPeIVITIOT CTOJIbKO
PANOB paboYUX JIOMATOK, CKOJIBKO CTyneHell uMeeT TypGuHa, Mexny
OTAEJbHBIMH PaMH pabouux JIONATOK Pa3MEIlaloT HelOABUIKHbIE

HenodBuxcnste Hanpolrsrowue
coﬂﬂO SNoNaMKY
N

4 ~

v
Paboyue nonamny . Padoyue Zonamku ;

Puc. 12. CxeMa JIomaToOYyHOTrO amnmapaTa TYPOMHBI
G — B aKTUBHOH CTyNeHH; 6 — B DEaKTHBHOH CTYNeHH.

HampasJdiolye JOTaTKH, 3aKpelsiseMble Ha BHYTPeHHel IOBepx-
HOCTH LHJMHAPA TYPOUHBI U WTPAIOUINE POJb COIel.

B CCCP cTposiT mMOYTH WUCKIIOUMTEJNbHO AKTHUBHBIE TYPOHHBL
Cxematnueckuii paspes akTHBHOH TYpOGMHEI IOKasaH Ha puc. 13,
4 peakTHUBHOH — Ha puc. 14.

B Typ6uHe uMeercss GOJblIOE YHUCJIO OTBETCTBEHHBIX H BaX-
HBIX IJIt HameXXHOH M SKOHOMHUYHOH palboThl JeTajed: MOXIUIHII-
HHKH, YINJOTHEHHs, NpeXOXPaHSol¥e HNPOTOYHYIO YacTh OT yTe-
geK napa MOBBIIGHHOIO [aBJeHHWs HJIM OT MOJCOCAa BO3AyXa B
LUHJIMHID, paGoTaOMIui NOA paspexeHueM (BaKyyMoM), YCTpOii-
CTBa JAJi aBTOMATHYECKONO pPEryJHPOBAHHA PaGOTBl TYPOHHHE U
BaILUTHBIE ee INpPUCIIOCOOJEHHs, MacjgHasi CHCTeMa IJIsT CMasKu
NOAIIMIHNKOB H DErYJUPOBaHHS, COSMUHUTENbHBE MY(TH H T. A.

CoBpemennble TypOuHH Jenator o0buHo 3000 06/MuH. npH
yHucJae NepHoAOB 3JIeKTpHueckoro Toka 50 B cexkynmy. B CIIIA
TPUHATO YHCIO IHepuonoB 60 B CeKYHAY, COOTBETCTBEHHO YHCJIO
o6opotos TypGoreHeparopor 3600 wian 1800 B MuHyTY.

Kondencayuonnasn ycranoska Typburel. [asi OXJTaxIEHHS M
KOHJEHcalluy I1apa, orpaboTaBuiero B TypOHHe, IPUMEHSIOT KOH-
JEHCAaTOphl B BHIe HUJIHHAPA ¢ NOPH3OHTAJNBHO DAaCHOJOXKEHHBLIMH
TNyYyKaMH OXJaXAaIUuX TPyO, BHYTPH KOTOPHIX HPOTEKAeT BOAA,
a CHapyXH OHH OMBIBAIOTCS [MOTOKOM KOHAEHCHPYIOLIErocsg mapa.
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OGpa3oBaBIINHCS KOHIEHCAT COOHPAeTCs B HUXKHEH YacTH KOH-
JeHcaTopa H OTCachIBaeTcsl M3 Hero KOHIEHCATHBIMH HacocaMHi
IJA OHTaHHg KoTJya. [Tomapmaromiuii B KOHAEHCATOP BO3AYX OTCa-
CHIBaeTCH BO3AYIUHBIMH HacocaMu (Kak IPaBHJIO, MapOBBIMH
93KeKTOpaMH).
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Puc. 13 CxemaTnyecKkHit npoOmO/bHbIA paspes
aKTHBHO TYpPOMHBI C TpeMs CTYNeHSAMH:
1 —xonbueBas xamepa cBexero napa; 2 —
comsia mepBOf cTynenu; 3 — paGoyue JOMaTKH
NepBoit CTymeHH; 4 — comna BTOPO# CTYNeHH;
5 — paboune JomaTkH BTOpOfi crTynenu; 6 —
BBITYCKHOH NaTpyGOK.

Oxnaxpamomias Boja NORAaeTcss LUPKYJAIUOHHBIMA HACOCAMH,
yCTaHABJMBAEMbIMH OKOJO TYpGHHBI HJIM B ClelHajbHO# Hacoc-
HOH, o6bIYHO HA Gepery HCTOUYHHKA BOZOCHaGxkeHus. Jas oxjaxk-
JleHUs1 3TOH BOIOH TaKKe Macja B CUCTeMe CMa3KH H rasa (Bos3-
JAyXa HJIH BOZOPOAA), CJYXKallero AJs OTBOAA TelJa OT 3JEKT-

38



PHYECKONO TeHEPAaTOPa, HPUMEHSIOT MacJOOXJARUTEJH M Taso-
WJITH BO3JYXOOXJATHTEJIH.

Peceneparusnan nodoepesareabHas Ycraroska, Geadparopos u
nuraresbtole Hacocsl. CoBpeMeHHBe TypOMHBI HMEIOT IIPOMEXKY-
TOYHble OTGOPHL Mapa MJs IIOXOTpeBa KOHAEHCATa TYPOMHH M IH-
TaTeJbHOH BOABEL KOTJOB. DJjarogapsi TakoMy pereHepaTHBHOMY
NOJOIPEBYy BOAK TEIJNO OTGMPAEMOro napa [epeHOCHTCS (Bo3-

7 iU

9 1- —

f
i 5

B xondencamop

Puc. 14. Cxemaruueckuii NMpOJOJbHBLIA pa3pes He-
GONbLIOH PeaKTHBHOH TYpOHHEL:

1 — GapaGan poropa; 2 u 3 — paGouue Jonatku; 4 U
5 — panpapasiomue JONATKH, 6 — UWJIMHAD; 7 —
KoJplleBast KaMepa CBeXero mapa; 8-— pasrpysod-
HHA NOpIeHb; 9 — COGQHHHTENIbHLIH MapONPOBOL.

Bpaliaercd) € BOAOH B KOTEJ, BCJEACTBHE UYero YMeEHbIIAOTCA
IoTepy TemJa B KOHAEHCAaTOpe TYPOHHBI (B «XOJIOAHOM» HCTOY-
HHKe), Dacxon TONJMBA Ha 3JEKTPOCTAHLIMHM CHHXKaerca Ha 10—
159%,, HeCMOTPS Ha YBeJHUEHHEe PacXOfa mapa Ha TypOuHY.

PerenepaTuBHEI#l TOROTPEB [HTATEJNBHOH BOABI KOTVIOB TEM
BHIIOJHEe, YeM BHIIIE HayaJlbHOE IaBJeHHE Napa H TeMmmeparypa
KUMEHUsT BOABI B KOT/IaX. PereHepaTHBHLIH HOAOTPEB MNUTATEJb-
HOl BOIBl KOTJIOB NPOH3BOXAT Qo Temuepatypst 215—230°C Ha
YCTaHOBKAX BBICOKOTrO JjaBienust napa (90—I130 arm) u 1o
240—300°C ma ycraHOBKaxX C CBeDXBBLICOKHM JaBJIeHHeM Iapa
170—350 arm. -

Konnencar TypOGHMHEI M NHTATEJbHYI0 BOAY KOTJIOB MOROrpe-
BalOT IOCJAefOBaTeJibHO B 5—9 mojorpesaTensx, 0O YHCIY OT-
60poB TypOuHbl. OGBYHO NPUMEHSIIOT MOBEPXHOCTHBIE pDEereHepa-
THBHBIE MOMOTPEBATE/H, B KOTOPHIX BOXA NPOXOMHT NO TpyOGKaM,
a rpeloniuii ap OMBIBAET TPYOKM CHApYKH, ABUrasch BHYTPH
KOpIyca INOJOrpeBaTesIs H KOHZeHcHUpysach. Kopnyc nogorpesa-
Tedisi 06bIUHO HMeeT HOopMy UHAMHApA AuaMeTpoM a0 1,6 M H BuI-
cotolt 10 6 M.

[TpuMeHSIOT TaKXe NOXOrPeBaTeNH CMEIIMBAIOLIErO THIA, B
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KOTODBIX TNap HEMOCPeJCTBEHHO COMNpHKAacaeTcs C HarpeBaeMoi
BOXOH, KOHAEHCHPYeTCs, W OOLIUA NOTOK BOABI H KOHAeHcaTa Ie-
peKayuBaeTCss HAcocOM K CHeAylolleMy HOONOTPeBaTelio WjlH B
koTeJ. Yacto OrpaHUuHBAIOTCS OJHUM CMELIHBAIOIIMM perexepa-
THBHBIM MOAOTPEBATENEM C AaBJIeHHeM rpeollero napa 1,2—6 arm,
HHOTAA H BHILE. B TakoM moxorpeBarteje BORY HarpeBaloT 1o
TeMIepaTyphl HaChIIeHHs] IPH NaBJEHHH TIpelollero mnapa. JToO
Jlesiaercsi JJisi TOro, 4ToObl YAAJHTh U3 MHUTaTeNbHOH BOABI KOTJIOB
pacTBOpeHHBle B Hell arpeccHBHble rasel (KHCJIOPOJ, YIVIEKHCJBIH
ras W Ap.), BbI3LIBAIOUINE KOPPO3HI0 MeTajja OOGODYHNOBAaHHSA, B
NepByio odepelb KOTJA.

Takue nomorpeBaTeJH Ha3bLIBAIOT TePMHYECKHMH Jlea’sparo-
paMu cMewuBamoomero THna. KX BBIIOJHSIOT B BHAE BEePTHKAJb-
HOH [UJIMHIPHYECKOH KONOHKH, BHYTPH KOTODOH pasMellaioT
0 BBHICOTE HECKOJBKO pAfOB CHUT (TapeJoK ¢ HeGOJIbIIHMA
KDPYTJBIMH OTBepcTHsiMH B nHuuie). CTpys BOmbl majaer uyepes
OTBEPCTUS B CHTe, a HaBCTpeuy €l CHU3Y ABHMIKETCs [IOTOK Ipelo-
ero mapa.

Uro6nl ropsuas BOJa H3 [Jea’dpaTopoB IPH BXOAe B MUTATeNb-
HBIA Hacoc He 3aKumeJa M Nofaua ee HaCOCOM NPOTeKaJsa HaJeXHo,
JleaspaTophl yCTaHABJIHBAIOT NIPH TeMnepaType Boisl 160°C Ha BbI-
core 14 m Ham HacocoM, a mpH GoJjee BLICOKOH TeMmmepatype
BOJIEI — €llle BHIIIIE.

B kauyecTBe nuTaTeJbHHIX HACOCOB NPHMEHSIOT, KaK MpPaBUJO,
MHOIOCTYyNIeHYaThle LeHTpoOeXKHble HAaCcoChl ¢ NPHBOLOM OT 3JeKT-
po;BHraTeJisi, pexe oT NapoBoi TypOuHBL. MoiHocTb, noTpebisi-
eMas IHUTaTeJbHEIMH HAcoCaMH, BO3DacTaeT C IOBBILUIEHHEM Ha-
YaJbHOTO JAaBJieHHsi mapa Ha Kornax. Ha MOMmHBIX 3ajireKTpocTaH-
IHAX C BBHICOKHMH H CBEPXBBICOKMMH [apaMeTpaMH Napa MoOII-
HOCTb NPHBOJHBIX ABHUTaTeJeld MHTATeNbHBIX HAaCOCOB COCTABJISIET
THICSIYH M Jdaxe JeCHTKH ThICAY KHUIOBATT. Iy 3JIEKTpocTaH-
nufi ¢ KaBjeHueMm napa Ha kotiax 110 u 185 arm morpebienue
3JIEKTPO3HEPTUH ITHMH HacocaMu JHoxoguT no 3,5—4,5% sceit
BbIDaOOTKH 3JIEKTPOSHEPrHH 3JeKTpocranuuii. Hamexuas pa-
60Ta 3JIeKTPOCTAHUUA K KOTEJbHBIX arperaToB B GOJBIIOH CTe-
NeHH 3aBHCHUT OT paboTHl MNHTATeJNbHBIX HACOCOB, MOYEMY OHH
SIBJSIIOTCA OCOOCHHO OTBETCTBEHHBIMH MEXaHH3MaMH Ha 3JIEKTpPO-
CTaHIHUsX.

OTI'IyCK TeénJa ¥ BOCMOJIHEHHE MNOTEph mapa
H KOHAEHCATa

[TomorpeB BOABI, OTHYCKaeMOH TEMJIOAJEKTPOUEHTPANBIO HJIsh
OTONJIEHHs] U OBITOBBIX HYXX HAaCeJeHHsl, NPOU3BOJUTCS B CIe-
HHAJBHBIX NApPOBOASHBIX MOAOTpeBaTeN]sX, uepes KOTOPhle BO-
Ia TPOKAuYMBAETCsl HAcOCaMH B TEIJIOBYIO CeTb. B 3TH momorpe-
BaTeJH MOABOAHMTCA map OOLIYHO H3 DEryJupyeMoro orbopa
TYPOHHEL
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ITap, ornyckaeMblil NPOMBIIIJIEHHbIM [OTPeGUTENAM, OTBOIASAT
OObIUHO HEMOCPEACTBEHHO M3 PeryJHpyeMblXx OTGOpOB TeljodHKa-
IMOHHBEIX TYpOHH.

Ot npomubiliieHHblXx mnorpeGuresell Ha TILI BosBpamaercs
JIMIUb YaCTbh KOHAEHCATa OTIYCKAeMOro HM Iapa; HeKOTOPOe KOJIH-
4eCTBO €ro Tepsercss WJHM HCIOJb3yeTcs Ha Npou3BoacTBe. He-
JocTaloliee KOJHYECTBO KOHJAeHCAaTa MPHUXONUTCS  BOCHOJIHATH
BONOH, cHeuuaJbHO MOArOTOBASEMOl JJs [HUTAaHHA KOT/IOB
3JIEKTPOCTAHIIHH.

Ha sjexTpocrannuu goGoro Tuma 4acTb napa U KOHAEHCATa
TepsieTcs H3-3a yTeYeK 4Yepe3 HEelJIOTHOCTH B OOGODYJOBAHHH H
Tpy6onpoBoOAaX, pacxoja Ha XO3AHCTBEHHBIE HYXKIBI, IPOAYBKH
WJIH NPOMBIBKM KOTJIOB. Takue NOTepH He IOJKHBI IpeBBILIAThb
2—2,59, mnapoBofi Harpy3ku KOTJOB, Ha JIYYIIMX 3JEKTpOCTaH-
uuAx oHu cselgennsl mo 0,5—1,0%.

BocnosHsAOT 3T NoTepy ouKIeHHOH Bonoll. HaubGoaee nepcnex-
THBHBIM SIBJISIETCS METOJ XHMHYECKOH OYHCTKH BOABI, OCYIIEeCTBJIS-
eMoll (huabTpaniiell BOAH MOCIeNOBATENBHO B QHIBTPAX, 3aNOIHEH-
HbIX COOTBETCTBYIOLIMMH XMMHUYECKH aKTHBHEIMM MaTepHaJaMH, 1o-
CAIOWAIOUIMME COJH M KHCJOTHL. Takoe TIiiyGoKoe XHMHYecKoe
obeccosiiBaHHe BOABI NO3BOJSET NOJYYHTh OYHINEHHYIO BOAY C
HUYTOXKHBIM COREpIKaHHEM IpuMeced.

Ha cnyuaii mpucoca celpofi BOJIBI Yepe3 HEIJIOTHOCTH B KOH-
IleHCaToOpax NapoBbIX TYpOHMH B HacTosillee BpeMs NperycMaTpH-
BaIOT TaKxKe 00eccoJIMBaHHE 3TOr0 KOHJeHcaTa. XHMHUECKH obecco-
JieHHas BOJA COAepPXKHUT B 1 xe JHmb COTHlE AOJH MUJJIHTPaMma
coJlel B KpeMHHEBOU KHUCJIOThL.

O6eccomuBaHue BOABI Ha 3JIEKTPOCTAHIMAX [POU3BOMSAT TaK-
XKe nyteM ee JecTumjaanuu. Jljsa sToro BoAy ClepBa NpeBpamao?
B I1ap B IapoNapoBBIX TelVIOOGMeHHHKAaX (HCHapuUTeNsik), 060-
rpeBaeMbIx napoM us OTGOPOB TYypOHHBEL 3aTeM 06Gpa3oBaBluuiics
nap KOHAEHCHPYIOT B NapOBOASHOM TelNJIOOOMEHHHKe, TeHJO KOH-
JIEHCAI[MH BO3BpAaIIaeTcss NMPU 3TOM KOHIEHCAaTy TYpOHH WM MH-
TaTeNbHOH BOJE KOTJIOB. BHOBb NOJYYeHHBI KOHIEHCAT SIBJSETCS
YHCTBIM JECTHJINAaTOM, N0 CBOEMY COCTaBy OJU3KHM K KOHIEH-
caTy TYpOHH, H MOXET OBITb HCNOJb30BaH IJIS MHTaHHs [1aPOBBIX
KOTJIOB.

IloarotoBka BOJAB B HCHAPHTENIBbHOH YCTaHOBKE Has3bIBAETCS
TePMHUECKOH; OHa OOBIYHO IOpPOKE M SKOHOMHUECKH MEHEe Bhl-
rofiHa, YeM XUMHUYECKasl OUUACTKA BOMHL.

TennoBass cxeMa M BOJOCHaGXKeHHe

TensoBoe 060pyIOBaHNE JEKTPOCTAHIUH HJIH KaxXA0ro ee 60~
Ka OoGbeqHHSIETCS IPU NOMOmM TPYyGONPOBOAOB Mapa H BOABL B
€[HHYI0 YCTaHOBKY, HaIVIgJHOE TNpeACTaBJIeHHe O KOTOPOH naer
TemJIoBas CXeMa 3JIEeKTPOCTAHIMHK MM GJIOKA. YNpOIleHHas Temio-
Bag cXeMma TelJIO3JEeKTPOLeHTpald, oGopynoBaHHOR TypGorene-
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paropaMHu ¢ KOHAeHcanued M oTGopoM napa IJisi TPOMBIIIJIEHHbBIX
noTpeCuTeNiell, OTONJIEHHS H pEereHepaTHBHOIO IOAOTPeBa BOXH,
6blla MOKasaHa Ha pHc. b.

Has oxnaxkiaeHnus OTpabOTaBIIENO Napa KOHIEHCAIHOHHBLIX
TYPOUH HCHOJIB3YIOT BOLY W3 DEeKH, osepa, mpyRa uiu Mops. Pac-
XON OXJaxkpaioilefi BONbl HAa KOHIEHCANMOHHBIX 3JIEKTPOCTaH-
HUSIX OYeHb BEJIMK, COCTaBJIsid, HaMpHMep, IJS 3JIEKTPOCTaHIHH
MOILLHOCTBIO OKOJIO 1 MJIH. k8T OKoJo 40 m®/cex, T. e. BeJHUHHY,
COU3MEPHMYI0 C Pacx0IOM BOIBl B peKe.

_Tlpn peunom BomocHaGxeHHMH BoAa, 3abupaemas U3 PeKH, Ha-
rpeBaeTcss B KOHAEHCATOpax TYPOHMH M 3aTeM <6pachiBaeTcs B
peKy HHXe mo TeueHHuio. Takasi cucrema BOJZOCHAOXKeHHA Ha3bl-
BaeTcs MPSMOTOYHOH; OHa JaeT HauJydulee OXJaxKIeHHe Napa B
KOHJEHCAaTOpaxX NMapOBBIX TypOHH.

Eciu Boabl B peKe HeNOCTaTCUYHO, TO COOPYKa:OT NJIOTHHY
u 06pasyloT NpyA, B ONHOM KOHLE KOTODONO 3a0upaioT BOAY
IJTs] OXJIaXKJeHUsl KOHILEHCAaTOpOB, a B APYroM KOHIE CGpachiBaloT
Harperyio Bony. Takue NpYABI-OXJMAaJWUTENH C IJIOU[AAbl0 B He-
CKOJIbKO KBaAPATHBIX KHUJIOMETPOB 4acTO NPUMEHSIOT HAa KOHIEH-
CALHOHHBIX SJEKTPOCTAHUHUAX, COOpYKaeMblXx Oju3 HeOO/bIIOMH
peKH ¢ MepeMEeHHbIM PacXOAOM BOJHL

Ha TennoanexkTpolieHTpasiaX, HMEIOIHX OTpaHUYEHHbIE IIJIO-
LIand IJs pas’MellleHHs pas3jIMYHBIX COOPYMKEHHH, YacTo NpHMe-
HSIOT HCKYCCTBEHHBIE OXJIAAWTeJH, o6bluHO rpaaupHd. Harperas
B KOHZeHCaTopax TypOHH BOXA NORAETCs B BEPXHIOKW YacTb OpO-
CHTEJBHOTO YCTPONCTBA TpaiMpHH, HA BRICOTY 6—9 x; mpu maige-
HUM BOJa, yHapssich O IJIAHKM peLIeTHHKA, pa3GphI3THBAeTCss #
oxJyaxnaercsd. Harperw#i Bo3gyx mon AefCTBHEM eCTECTBEHHOH
TATH OTBOLMTCS Uepe3 BHITSAXKHYIO OalllHIO I'PAfHPHH B aTMO-
cpepy. OxnaxneHHdss Boja cobupaercs B 6GaccefiHe MOX OpPOCH-
TEJbHBIM YCTPOHCTBOM M HAacocaMH TOJNAeTCss B KOHAEHCATOPH
TypOuH. ['pazupHs ¢ IJOIAAbI0 OPOCHTEJNBHOTO YCTPOHCTBA OKO-
Jo 2 TeiC. M® pocTaToyHa Mg obcayxuBaHug TypOGuHHON ycra-
HOBKH MOIIHOCTBIO OKOJIO 25 ThIC. X8T. BricOTa BHITSUKHOH GamHn
moxer 66iTb 40—60 u naxe 90 .

B xauecTBe HCKYCCTBEHHOTO OXJAIUTENd NPHMEHSIOT TaKxke
Gpbi3rajibHble YCTAHOBKH, COCTOSIIIME M3 TOPH30HTAJbHLEIX pac-
NpefeuTeNbHBIX TPYO0 C COIJIaMH JJIS pAacHBUIEHHST BOXBI H
CcGopHBIX OaccellHOB OXJaXXAeHHOH BOAHL. DBoiTekas u3 come,
Boza o6Gpa3yeT MHOINOUYHCJIEHHBIe (POHTAHBI M OXJAXKIAeTCsd, OT-
IaBas Telmo BO3AYXY. D(D(eKT OoXJaKIeHHS NpPH 3TOM CHJbHO
3aBHCHT OT CKOPOCTH BO3AYIUHHIX IOTOKOB (Berpa). HeoGxonu-
Mas IJollanb IJisi OpBI3rajibHONH YCTAHOBKH 3HAYHTEJbHO MeHb-
mle, yeM MJisi TpPYRAa, HO B HEeCKOJBKO pas GoJblile, YeM MAJs
rpanupeH. DBphisrajbHble YCTAHOBKH INPHMEHSIOT OTHOCHTEJILHO
penxo.

CucTeMbl OXJIAXKAEHHS ¢ NHUDKYJsilHedl BOALI yepe3 KOHAEHCa-
TOpDbl H OXJAAHTEJNH Ha3blBAIOT OGCDOTHBIMH HJH 3aMKHYTHIMH,
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DdderT oxJaxmaeHHs BOLB B 3THX CHCTeMax MeHbIe, 4eM B Nps-
MOTOYHOH.

OGecneueHHOCTb 3JIEKTPOCTAHIUH, B OCOOCHHOCTH KOHIEHCa-
OHOHHOMH, BONOH AJis1 OXJaXKIEHHS KOHIEHCAaTOpOB TYPOUH — OJUH
H3 BaKHeHuX (aKTOpOB, BJHUSIOMUX Ha BHOOD MecTa COOpY-
JKEHHST 3JIEeKTPOCTaHLMA.

TonJanBHOE X03MCTBO

BaxXKHBIM NDOU3BOLCTBEHHBIM YUYacTKOM TeIIOBOH 3JIEKTPO-
CTAaHIMHU SBJSETCS] ee TOIMJIUBHOE XO3fHCTBO, COCTOsillee M3
TPAHCIOPTHBIX MEXaHHU3MOB [Js [OJayd TOINIHBA, TOMJIMBHBIX
CKJIA0B, KEeJe3HONOPOXKHBIX NyTeH [Jsd NoABO3a TOIIHMBA, ApO-
6UJIOK OJ1s1 APOGJeHUs] KPYNHBIX KYCKOB YrJisl IO pa3MepoB, Tpe-
O6yeMBIX YCIOBHSIMH CYLIKH, Pa3MoJa WJIH CXKHUTaHHA.

TpancnopTHBIMH MeXaHU3MaMH, KakK MPaBUJIO, CJayXKaT JeH-
TOYHbIE KOHBeliephl (TpPaHCIOPTEPHI) € pe3HHOBOH OOGKIALKOH, ¢
mupuHoii JenTh 10 1,5 # u ckopoctbio aBrkenus 1,5—2.5 m/cex.
Hnnna nentel — Gosee 100 M, OHA FPOKJIAABIBAETCS TOPH3OHTAJMb-
HO HJIH C YKJOHOM K ropusonty no 18—20°. IIpoussomuresb-
HOCTb TA4KOTO JIEHTOUHOIO TPAHCIOPTEpa COCTABJSET HECKOJbKO
COT TOHH TOIJIHBA B yac.

Ha yronpHbIX CKJIamax MOIIHBIX 3JEKTPOCTAHIMH yCTaHOBJE-
Hbl GOJblIed YacTbio MOPTaJbHble TIpelidepHble KpaHHI-Meperpy-
}Kateyu ¢ mposeroM do 80 . Bricora 0OCIYyXKHBAE€MOTO TaKHM
KPaHOM YIoJibHOTO IiTabesisi cocraBaser 15—20 .

Ha mominbie 3j1eXTPOCTAHIHE YTOJb C IIAXT NOJA2eTCS B MOJY-
BaroHax TUna TOHIOJa (HJIH XONIep) TPY30TNOABLEMHCCTBIO OKOJIO
60 T; HameuaeTcss H3TOTOBJIEHHE MOJYBAaroHOB TIPY30NOLBHEMHO-
cteio 90—100 7.

Pasrpyska yriiss 43 OTKDBITBIX CBEPXY NOJYBAaroHOB Ha HOBHIX
MOIIHBIX 3JIEKTPOCTAHNHUAX OYNET NPOU3BOAUTHCS BarOHOONPOKH-
JABIBATENSIMH, MPeICTaBISIOLIUMH COGOH MeTaJsIHuecKyio pamy,
BHYTPb KOTODOH 3aBOAMTCA NOJYBAaroH; OH 3aKpemaseTes TaM
H BMecTe ¢ pawmoil noBopauuBaercs Ha 160°, B pesynbraTe uero
yroJib 43 IOJYBAaroHa CChiaeTCss B NMOA3eMHBEIH OyHKep GOJbLIOH
€MKOCTH, U3 KOTODOrO TpPaHCIOPTepaMH MORaeTcs yepe3 HApPO-
GUIKH B KOTEJbHYIO.

VrosbubBle CKIAIB Pa3MeIlaloT Ha TePPUTOPHH 3JIEKTPOCTaH-
LMK WM PsiIOM C Hell 3a ee orpanofl. 3anmac yras Ha cKjaane XOJ-
¥eH GBITh He MeHbIle MEeCSYHOI'O HJH JBYXMECSYHOTO €ro pacxo-
Ja Ha 3JeKTPOCTAHLHH.

I'eHepaJbHBIA TJaH 2JEKTPOCTAHUHMH

OCHOBHBIM TPOU3BOACTBEHHEIM COODYXKeHHEeM sBJISAETCH IJIaB-
HBI{l KOpIYC 3JEeKTpOoCTaHuuM. B3anmuoe pasMelleHHe KOTEbHON
M MalIMHHOTO 3aJsa, 000pYMOBaHHS, HaXONAUIErocs B 9TOM 371a-
HHM, U ero CTPOUTEJbHBIX KOHCTPYKIHH Ha3bIBAIOT KOMIIOHOBKOII
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IJIaBHOTO 31aHust dJekTpocranuud, Ot Brifopa THNA KOMIOHOBKH
[JIaBHOTO KOpIyca CYLUIECTBEHHO 3aBUCAT <CTOHMOCTb COODYyXKe-
HUs, Ce6eCTONMOCTb SHEPTHHU, yIOOCTBO 3KCINIyaTalluH, CTeNeHb Me-
XaHH3alIUM ¥ aBTOMATH3ALHH PaGOTHl 3JEKTPOCTAHLHH.

KoMNnoHOBKH rJIaBHOrO 371aHUs OJIOYHBIX 3JEKTPOCTaHUHH
HUMEIOT CBOH OCOGEHHOCTH: SJIEKTPOCTAHUHS pasfessiercs Ha OT-
ZIleJIbHbIE TEXHOJIOTHYeCKHe GJIOKH, BKJIOYAIOUIHe KOTeJ, TypOHHY
‘W UX BCIoMoraTesbHOe oGopynoBanue. Ilpu sTom koren u Typ-
OMHa JOJKHBl Pa3MellaTbCs B HENOCPEJCTBeHHOH OJH30CTH APYT
ot apyra. B6iu3u oT HUX HOJIKHBEI HAXOAUTLCS GJIOYHBIE LIUTHI HJIK
HeHTPaJbHLI [IMT YINpaBJieHUs 3JEKTPOCTAHIMH, BKJIOYAOIIHH
TEIJIOBBIE ¥ 3JEKTPUYECKHE WIUTH (pHC. 15).

IlpencraBnenve o pasmepax (rabapurax) OCHOBHBIX arpera-
TOB U IJIaBHOIO KOPIYyCa 3JIEKTPOCTAHUHH JaloT <CJelyiolive
nudps: AIHHa MollHoro TypGoreneparopa 30—35 m, mnpoJeT
mamnnHoro 3asna 30—50 x (B 3aBHcMMOCTH OT cnocob6a pas3Me-
wleHHss B HeM TypGoreHeparopa), npoJser KoTejbHOH 30—35 m.
OO6uias nJ1MHa TJIaBHOTO 3[aHUS 3J1eKTPOCTAHIUH 3aTaHHCH MOIIHO-
CTH C KDYNHBIMH arperatraMu Moxer cocraButb 200 x u GoJee,
a ¢ HeQOJBLUIMMH arperaTaMi — 3HAYHTENbHO GoJjblie, Bricora
KOTEJbHOIO arperata GoJblioifl NPOH3BOAHTENBHOCTH HOCTHIAET
45 m, BBICOTA KOTEJNbHOH COOTBETCTBYeT BhIcoTe 12—15-3TaKHO-
ro JnoMa, BBICOTa MAalIdHHONO 3aja — 8—10-3TaxHoro moMa.

O6beM riaBHOIO KOpIyca MOILIHOH (COBDEMEHHOH 3JIeKTpo-
CTaHIUM, OTHECEHHHIH K OXHOMY YCTaHOBJIEHHOMY KHJIOBATTy ee
MOLIHOCTH, cocTaBasier 0,6—1 m%. st ynelIeBJIeHHs] TJIaBHOMO
3llaHUsl YacTb OBOPYHOBaHHS (Ha)Ke B MECTHOCTAX C CYPOBHIM
KJIHMaTOM) YCTaHABJMBAIOT HA OTKDHLITOM BO3AyXe (30JI0yJOBH-
TeJH, INblJIeBble LUKJIOHBL, 3JEKTPUUECKOoe OGOPYAOBAHHE BHICO-
KOTOo HampsikeHHsi). B pafioHax ¢ TEMJNBIM H CYyXHM KJIHMAaTOM
IPUMEHSIIOT OTKPHITOE HJIM [OJYOTKPBITOE pasMelleHHe IJIaBHBIX
arperatos (KOTJIOB H TYypGOTeHepaTOpoB), T. €. Ha OTKPHITOM BO3-
Iyxe WJIH B 3XaHUH OOJErYyeHHOr'o THIA. DTO HE TOJBKO VAEIIEeB-
JISIeT COOpYXKEHHe 3JIeKTPOCTAHLHH, HO M MOXET CIIoCOGCTBOBATH
YJAYYIIEHHIO YCJAOBUH ee OGCJYXHBAHHUS.

Ha TeppuTOpHH 3JI€KTPOCTaHIMH, KpoMe TJIaBHONO KOpIyca,
pasMemaloT psj IPYTrHX [POU3BOJCTBEHHBIX COOPYXKEHHH: 3JIeKT-
PUYECKYIO NOBBICHTEJIbHYIO NOACTAHIIMIO BLICOKODO HAMDSXKeHHUS,
HHOTJA IJIaBHOE paCHpeleJHTeJbHOe YCTPOHCTBO TI'€HepaTOPHOINo
HaNpSXKeHHUsl, 3MaHHe TJIABHOTO 3JKTPHYECKOTO IIHTa; YCTPOii-
CTBa TOMNJIMBHONO XO35IHCTBA, 30Ji0yHajdeHuss U T. A. O6mui njax
pasMelleHUs] COOPYXKeHUH Ha MJOllafKe HA3BIBAIOT reHepasbHbIM
myiaHoM (TeHmJIaHoM) 3JjieKkTpocraruuu. OH BKJIOYAeT TaKKe Ke-
JIE3HONOPOKHEIE TONBE3JHble NYTH U aBTOMOGHJbHBIE HTOPOTH,
pasjuuHble MOA3€MHBIE KOMMYHMKAIlHH, MOLCOGHBIE COOpYHKe-
HHUST — CKJIaZbl, MacTepCKue U T. [.

Ha puc. 16 noxasana nepcrnekTuBa reHepasbHOrO IJiaHa MOII-
HOH 3JIEKTPOCTaHLHUH,
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AHepreTHUeCcKHe H 9KOHOMHYECKHEe MNOKAa3aTedd TenJoBoi
9NEKTPOCTAHLMH

OCHOBHBLIM SHEPreTHYECKHM IIOKasaTesJeM 3JIeKTPOCTAHIMHU
ABJIsiercsl ee KO3 GHIUEHT MOJEe3HOro JeHcTBUA (HOJs TemJa,
npeofpasoBaHHasg B 3JeKTpo3Hepruoo). Ha HoBefmux MOIIHBIX
KOHIEHCAIHOHHBIX 3JEKTPOCTAHIUSAX OH cocTaBaser 35—389, ¢
TeHIeHIUe# K nosbimeHuo a0 409% u Boime. Koagpdunuenr no-
JIe3HOr0 JefiCTBUSI NPOU3BOACTBA 3JIEKTPOOHEPTHU Ha TelJIO3JeKT-
pOLIEHTpAJIH, C YYEeTOM HCIOJAb30BaHUs oOTpafoTaBumlero Temia,
Moxet pocturayts 40—709%.

PaBHOIlEHHBIM [OKa3aTesjeM CJAYNHT TaKXkKe VIeNbHBIH pac-
XOI  YCJOBHOTO TomauBa (€ TEMJIOTBODHOH  CMOCOGHOCTBIO
7000 xxaa/xe) wa npousBoacTBo 1 x8r4. OH coctasaser 0,3 —
0,4 ke/ksT4, Ha TENJOANEKTPOLUEHTPANAX HHOTAA CHUXKAETcs [0
0,2 ke/keru. Bnaromaps nNOBHIIEHHIO HaYaJbHEIX NapaMeTPOB
napa ¥ oOuieMy yCcOBepIIeHCTBOBAHHIO TEIVIOBBIX CXeM H 06opy-
NOBAHHUSl JEKTPOCTAHIMH YHeabHbl PACXOA TOMJMBA Ha JIYYIIHX
OTEUECTBEHHBIX 3JIeKTPOCTAHUHUAX 32 nociaenHue 10 Jer cHHUXKEH HA
25%, a 3a nepuon nocieguux 40—50 jer — B 5 pas.

Ilpu pacuere 3Tux noKasatenell HeOGXOMUMO YUUTHIBATH PacXoj,
3JIeKTPOIHEeprHH Ha COOGCTBEHHBIE HYK/JBl 3/1€KTPOCTaHUHUH.

OCHOBHBIMH 3KOHOMHUYECKHMH NOKAa3aTeJsIMH CJayXaT YyHAelb-
Hble 3aTpaThl Ha COODYXKeHHe 3JIEKTPOCTAaHIHUH (CTOMMOCTH yCTa-
HOBJIEHHOT'O KHJIOBATTa, COCTABJSIIOIIAS AJs KPYIHBIX 3JIEKTpPO-
CTaHUHUI OKOJNIO THICAYU PyOGJael) M ceGecTOMMOCTb 3JI€KTPHUECKOH
9HepruH, cocrasisiomass 5—10 kon/xsre. Ha Tenmossnextpo-
HEHTPaNH AONOJHUTEJBHEIM JKOHOMHYECKMM 3SKCIJIyaTallHOHHBIM
NoKasaTeneM sBJseTCs Ce0eCTOMMOCTb TeNJIOBOH 3SHepruu —
00blyHO OKoJIo 30 pyGsell 3a MHJJIHOH KHJIOKAJIOPHH.

BaxHBIM 5>KOHOMHYECKHM I[IOKasaTeJieM $BJIA€TCS  YHCJEH-
HOCTb NepCOHAaJia Ha 3JeKTPOCTAaHUUAX. Dsarofaps yKpynHeHHIO
arperaToB, GJIOYHOMY THIY 3JEKTPOCTAHIHH, MEXaHH3aUWH H
aBTOMAaTH3allUH TPOLECCOB YHCJIEHHOCTb NepcoHana Ha 1 TheIC. K8T
YCTaHOBJIGHHOH MOIIHOCTH 3JIEKTPOCTAHIHH CHUXKaeTcs IO OIHO-
ro uejioBeKa. B HeEKOTOpHIX CJydasx Ha OJHOTO UeJlOBeKa Mo~
JKeT [NpHXOuTbcd M Gosee 1 ThIC. K6T YCTAHOBJEHHOH MOLI-
HOCTH.

LI

VuuteiBasg KpynmHeHMHH TeXHUYeCKHH HpOrpecc Ha TEmJIOBBIX
9JIEKTpOCTaHIUAX 32 nocitenade 10 JjieT u 0COGEHHO B TEKYIUEM Msi-
THJIETHH, MOXHO C YBEPEHHOCTBIO OXHJAATb HaJbHeHIEro 3HAYHU-
TeJIbHOTO YBEJHYEHHsT UX MOLIHOCTH, NMOBBIIIEHHS K.II.I., KOMILJIEKC-
HOH aBTOMATH3AIHH, PE3KOr0 YJydyLIeHHs SKOHOMHYECKHX NOKa3a-
Tesed.

B Haiue BpeMs1 6yPHOroO pa3BHTHS TEXHHKH H HOBHIX ee OTpac/eit
HMeIoTCA GOJIbLINE NEePCIeKTHBL IJIs IIHPOKOro UCIO/Ib30BAHHA Ha
TEIVIOBHIX 2JIEKTPOCTAHIMAX ATOMHOR SHEpruH.

e
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Hsnarennctso «3Hanue» BcecolosHoro o6umtecTBa
MO0 pacHpoCTPAHEHHIO TOJHTHYECKHX M Hay4HBIX
3HAHUI OPOCUT MPHUCHLIATH OT3HIBH 06 3TOi Gpolniope
no axpecy: Mocksa, HoBag miomans, n. 3/4.




1 p. 20 k.

BCECOIO3HOE OBIIECTBO
0 PACIIPOCTPAHEHHIO NMOJHTHYECKHX M HAVYHBIX 3HAHHA

H3AATEJbCTBO «3HAHME»

IpunuMaercs nmommucka

na BPOLUIOPBI-JIEKLLUY na 1957 rox

NEPBASl CEPMUS — o6mecTrentio-noiutuueckas — 40  Gpowiop-aexuuh
no pompocam ucropun KIICC, ucropun CCCP, BceoGuiei MCTOpPHH.

BTOPASl CEPUS — o6mecTBenno-nouTHeeckas — 40 GpoWIOp-JeKiHil 10
BOIIPOCAM NHANEKTHYECKOTO H HCTOPHUECKOTO MaTepHalan3Ma, HCTOPHH (uio-
codun, rocynapctsa M npaBa, NEIarOrHkH H - HAYYHO-aTEHCTHYECKHX 3HAHHIL

TPETbSl CEPHSl — B moMoumb 3KeHOMHMYeckOMy oGpasoBanuio — 40 Gpo-
WIOp-JIeKIHA M0 BOMPOCAM MOJHTHUECKON 3KOHOMHH, KOHKPETHOH 9SKOHOMMKH
MPOMBILIJIEHHOCTH, CEJbCKOr0 X035HCTBA.

YETBEPTAS CEPUS — nayuno-Texuuueckas — 40 Gpomiop-neKuuii no Bo-
NpoCaM TeXHHKH, OPraHH3allHH MPOH3BOICTBA, HCTOPHH TEXHHYECKHX OTKDHITHH,
H306peTenHit, 0 MepeIOBOM NMPOM3BOACTBEHHOM OMbITe, 0 HanGo/iee BHIAAIOMIHXCS
pabGorax B o6aacTH HayuHo-TexHHueckoro mporpecca B8 CCCP u 3a pyGexowm.

NATASA CEPHUS — ctabckoxo3siicTeeHHas — 28 Gpouliop-jeKunii 0 HOCTH-
KEHHSIX CeJIbCKOXO3ACTBEHHOH HayKH, MO BOMPOCAM OpPraHW3aLUHH CeJbCKOXO-
39ACTBEHHOTO NPOHW3BOACTBA, 06 ONbITE HOBATOPOB H MEPEJOBHKOB CEJILCKOrO
Xo3s1#cTBa.

IECTAS CEPHS — auteparypa B HCKyccTBO — 24 6pOWIOpHI-JEKUHH MO
COBETCKOM M PYCCKOfi KJaCCHYecKOi JuTepaType, autepatype Haponos CCCP
H 3apy6exHO#l AnTepaType, MO HCKYCCTBY H OTAEJbHBIM BOMPOCAM JHTEPaTypo-
BeIeHHs, S3HKO3HAHHS U 3CTETHKH. _

CEAbMASI CEPHS — Bonpocs MeXIyHapoxHOH KH3HH — 24 GpOIIIOpPH-
nekuny o uemHedl nmomurwke CCCP, crpaH HaponHOM NEeMOKPAaTHH, O BHemHed
MOJNHTHKE H BHYTPEHHEM IO0JIOXEHHH KalHTaJHCTHYECKHX rocynapCTB, O COBpe-
MEHHbIX MeXIYHapOAHHIX OTHOINEHHsX, 6oprbe 3a MHp H 6e30MacHOCTb, 0 palo-
ueM, NEeMOKPaTHYECKOM H HallHOHANbHO-OCBOGONHTENBHOM JBHKEHHH.

BOCbMAS§l CEPHS$ — ecTecTBeHHO-HayuHas — 52 Gpouilopbl JEKUAH MO
BompocaM GHOJOIHH, MEIHIIMHH, IeosIorHH, reorpadHu, XuMuH, (GU3HKH, Mmare-
MAaTHKH H aCTPOHOMHH.

YCJIOBUS TIOATNMCKU:

K Koy INoanucnas 1uena
CEPHA 3l -

Aekuuh H& roa Ha NOo.rola| Ha KBapTaa

TlepBaa ’ 40 2 p. 12 p. 6 p.

Bropas 40 24 p. 12 p. 6 p.

40 24 p. 12 p. 6 p.

eTBepTas 40 24 p. 12 p. 6 p.
Ilsiran 28 14 p. 7p. 3 p. 50 k.

Ulecrasa 24 12 p. 6 p. 3 p.

Cennman ' 4 12 p. 6 p. 3 p.
‘Bocemasn 52 31 p. 20k.| 15 p. 60 k.| 7 p, 80 k.
Bcero: - 2288 1659.2()x.‘82p.60x.'41p.3()x;

TOANKWCKA TMPHUHUMAETCY ropoackuMu H paROHHHMH
orzenamu «Colo3neyaTb», KOHTODAaMH, OTHEJEHHSAMH H areHTCTBa-
MH CBSI3H, OYTa/bOHAMH, a TaKKe OGLICCTBEHHLIMH YIOJHOMOUEH-
HBLIMH 10 MOANHCKe Ha (aGpMKax, 3aBOJAX, B COBX03aX H KOJIXO-
3ax, B yueGHHX 3aBeleHHAX H VuPeXIeHHSAX.

Hzdareavcrso «3HAHHE>



