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NPEAUCNOBUE

[peanaraemslit yuTarenio yuebHHK — BTOpOe H3AaHue nepepaboTaHHOro
M JIOTIOJIHEHHOro Kypca JEeKLIMH, MPOYMTAHHOrO aBTOPaMH 7S BBICIIETO
meremrmenTa PAO «EDC Poccuu» W Belieauiero B AByx Tomax B 2002 r*
DTH KHHIH OKa3alHCh CTOJIb BOCTPeGOBAHHBIMH CMEIHATTHCTAMH DHEPTOCHC-
Tem Poccuu, uto OykBaneHO uepes 2—3 mMecsd1ja Noc/ie BbIX0Ja B CBET 0Ka3a-
nuck Gubnuorpaduueckoll peakocThbIO; Tak e aKTHBHO pasolleNcs cpelad
SHEPreTHUKOB M THPaX 3JIEKTPOHHOH BepCUM 3THX KHHL,

Hacrosuuit yueOHUK aapecoBaH CTYIACHTaM By30B, oOyualouiMMcs To
HantpaBneHHUAM «ONeKTPO3HEPreTHkay, « JHeproMalIHHocTpoeHue», «Tenno-
SHepreTHka» M cobuparonuMes cTaTh npodeccuoHanaMu B o6J1IacTH NPOU3BOA-~
CTBEHHOIO MeHekMeHTa B sHepreTike. [ToNHoueHHOE H3yueHHe 3TOM CNOMXKHOH
obnacti 3HaHUH HEBO3MOHO 0e3 OCBOEHMS OCHOB COBPEMEHHOI BHEpPreTHKH,
TIOHUMAINS €€ COBPEMEHHOTO COCTOAHUSA H NMEPCHeKTHB Pa3BUTHA.

OuepreTHka 6a3MpyeTcs HA MHOTOYUCIEHHBIX 3HAHUAX — OT (pyHjaMeH-
TalbHBIX 3aKOHOB MEXaHMKH A0 CJIOXKHENIWX TNpOLIECCOB, ONpeae/siommnx
YCTOWYHBOCTb CNOXKHBIX 3JEKTPO3HEPreTHYECKUX CHCTEM, YCBOHTH KOTODBIE
B 110/1HOM 00beMe He MOXeET, HaBepHOe, HW OIMH YefiOBEK B OT,j1eJiIbHOCTH. Tem
He MeHee, CrenralncT B 061acT NpOM3BOACTBEHHOrO MEHEIKMEHTA B 3Hep-
retuke aa csoei ycnemrHod paGoThl [o/KeH JOCTATOUHO XOpOUIQ [PEACTaB-
JATh CTPYKTYPY 3HEPreTHUKH, €€ BIMAHUE Ha OKPYKalouMil MUp, NpUHLUAIK-
aNbHOE YCTPOHCTBO TENIOBBIX U aTOMHBIX 3jiekrpoctaHuuii, TOLl, rasoseix
TYpOMH 1 MaporasoBbIX YCTAHOBOK, XapaKTEPUCTHKY reHepupyoumero obopy-
JOBAHHSA BJIEKTPOCTAHIHH, 0COOEHHOCTH Nepeaun BIIEKTPO3IHEPrUH NoTpebu-
TE/I0 H MHOTHE JApPYTrHe BOMpoChl. B cBA3M ¢ 3TUM Iepe] aBTOpaMH CTosjla
HENpOoCTan 3ajaya: JOCTYTHBIM A3BIKOM, B €AUHOM CTHJIE, HA XOPOIIEM HHKe-
HEpHOM YPOBHE OIMHUCATb ABJICHUSA W 3aKOHOMEPHOCTH, Ha KOTOpbIX Oasupyercs
COBpEMEHHAA TEeMao- U OJJIEKTPOIHEpPreTHka, OOGBACHHUTH 3TO CTYAEHTaM,
BO3MOKHO, HHKOCAA HE CJIYUIaBLIMM TAKHX JIEKIMOHHBIX KypCOB, KaK, HarlpH-
MeEp, TEOPETHYECKHE OCHOBBI DJIEKTPOTEXHHKH, TEPMOJUHAMHKA, THAPOraso-
QUHAMKHKa U T.J0,

B cuny cnenudky noAaroToBKU uyuTarefieid, B OONbUIMHCTBE CBOEM €llE
HE UMEIHX 0a30BOF0 3HEpreTHYecKoro oOpa3oBaHHWA, KHHra He ABISAETCH
NMOMHBIM H CHUCTEMATHUECKUM H3JI0KEHMEM (XOTiS aBTOPbLI 10 BO3MOXKHOCTH
W CTPEMHUJIUCE K 2TOMY) OCHOB TEIUVIOTEXHHUYECKHX M 3JIeKTPOTeXHHYECKHX

* OCcHOBLI COBPEMCHHOH 3HepreTHid: Kype Nekuui 1018 MeHeIKepoB SHEPTeTHUYECKHX KoMnaHuii / [Tox
obwei penakuneil un.-kopp. PAH E.B. AMetucrona. -- M.: Hagatenscteo MDH, 2002.



NPEANCHIOBUE

JMCUHIUINH, pasbiCHEHUEM YcTpoHcTBa M (YyHKUHOHUPOBAHUA JEKTPOCTAH-
UMH, pexxUMOB paboTel, BceoObheMITIONIMM OCBeleHUEM 1tPOGIieM COBPEMEHHBIX
ANeKTpo- W TENJIOIHEPreTUKH W BCEX HMX OCHOBHbLIX achexToB, H3joxeHue
MarepHana BeJIeTCsa OT 1POCTOro K C/IOMKHOMY, PEIKO UCI0b3YETCH CIOMKHbIi
MareMarH4Yeckuil amnapar. BMecTe ¢ TeM, aBTopaM yjaanock H30exarb upes-
MEPHOTO YTPOUICHUA CIOKHBIX ABJEHHH, NPOUCXOIALUX B TEMIOIHEPreTHYE-
CKOM # JJIEKTPOTEXHH4ECKOM 00opyaoBaiun. Ocofoe BHUMaHHE aBTOPLI
CTPEMUITNCH YAE/IUTE HE TOJILKO «(PH3HUECKOH» CTOPOHE ABJIEHHIL, HO W KOJIH-
YECTBEHHBIM XapakTepUCTHKaM 00O0pyAOBaHMA H IIPOLECCOB, [OCKONbKY
«UHKEHEP HauMHaeTCsa ¢ UMGPLI», U MEHEUKePbl DHEPreTHHECKNX KOMIAaHHI
AOJIKHEL APE/ICTAB/IATH TAKME KOJIMHECTBEHHbLIE XAPAKTePHCTHKM, KaK Y jellb-
HBIH PacXojl YC/IOBHOrO TOIUIMBA HAa NPOM3BOJICTBO 3MEKTPHUECKOH M Tenmo-
BOH 3HEPrHH, KOIPPHUMEHTD] MOE3HOr0 AEACTBMS, MOIHOCTH U NapaMeTphbl
YCTaHOBOK, arperaTtoB H sekTpoctaHuui, rabaputHeie pasmepst oGopyaoBa-
Hud, rnorpeGHocTH, Hanpumep, TOC B Tonauee, oxnaxpaiouieil Boje 4 1.1.

VY4ebHHK u3maerca B ABYX 4acTAX.

B nepBoii 4acTH, nocBAulcHHONH BONPOCAM TEIIOIHEPreTHKH, BbIIENICHBI
/B2 J0CTATOYHO CamMOCTOATENBHBIX pasjena: NcpBblii MOCBAEH 0OWIMM
BOIIPOCAM JHEPreTHKH, BTOPOH 3HAKOMMT CTYIEHTA ¢ OCHOBAMH TEILIOdHEP-
FeTHKH.

Bropas 4acTh kHWrM 110CBAUIEHA BOMPOCAM JMEKTPO3HEPTETHKH, FMIADPO-
JHEPreTHKH ¥ BO30OHOBIIAEMBIX MCTOYHHKOB YHEPTHU.

[lepsbiit pasmen wactu 1, nasauubii Hamu «BBeneHue B dHepreTHKy»,
B CBOIO O4€pe/lb COCTOUT U3 JIBYX, MO CYTH, HE3aBHCHMbIX N0/Ipas/ienos.

ABTOp MEpBOr0 M3 I110/1pa3/Ie/loB, HM3BECTHBIA POCCHHCKHH 3HEpPreTHK
M KIMMATOJIOT JIOKTOP TEXHH4YECKHX Hayk, npodeccop MBOU B.B. KnumeHko
J@eT B CBOEH INIaBE NPE/ICTABIEHUE O MUPOBOH HCPreTHKE B LE/IOM, Npocie-
KHUBACT TEHAEGHUMH €€ pa3BUTHA, 00CyK/laeT BO3MOMKHBIE [10C/IEICTBUA BO3-
JeHCTBHS BHEPreTUKU Ha aTMochepy ¥ kiumar B XXI g.

Bropoii nonpasnen npunaanexut nepy aupekropa Mucrutyra sHepre-
TAYECKHX ucenenosanuii PAH, unena-rxoppecnonaenta PAH, npodeccopa
A.A. MakapoBa. B cBoux rmaBax oH aHanW3MpyeT ceroaHAWHHI TOHIMBHO-
sHepreTHueckuil komnieke (TOK) Poceun, neranbho o6eyxnaer ponb snek-
TPO3HEPreTHKH B JHepreTuueckod crparerun Poccuu.

ABTOPCTBO BTOPOrO pa3jiesia, TIOCBALIEHHOTO BOMPOCAM TEMJIO3HEPreTHKH,
UCJIHKOM NPUHAMJIEAKHT JOKTOPY TEXHUYeCKHMX HayK, nmpodeccopy kadeapb
raposbix U rasoselX Typoun MDU A Jl. Tpyxuuo.

Ero nmepsasa rnapa sensercs BBOAHOH, OHA MOCBALICHA €AMHUIAM M3MC-
PeHiS TeX GU3NYECKUX BEJIMMHH M B Takoi (QOpME, B KOTOPOiH OHH MCIO/Ib-
sylored Ha aciereytomux TOC. D1o caenaHo 3ateM, 4To6bl, BO-HEpBbIX,
HE BbIHYK/1aTb CTYACHTOB N0.1b30BaThCA JOMONHUTENLHONH IMTepaTypoii, Bo-
BTOPbIX, OOJIEruuTh UM OGWEHHE ¢ paGOTHUKAMH 31SKTPOCTAHLUMIA U M3rOTO-
BHTETAMH DHCPreTUUYSCKOro 00OpYyAOBAHUA W, B-TPEThLHX, JUIS TOr0 4TOGHI
HC OTB/IEKATLCA HA IOACHEHUA B JaibHeHLIEM MPU M3MOKCHUU OCHOBHOIO
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MPENNCNOBME

MarepHana raBbl. B 5TOM ke rnase aBTop MO3BOJUN cefe OCTAaHOBUTLCA
1a HEKOTOPBIX CBOJCTBAX BOJbI, BOJAAHOTO mapa M TONJHMB, §e3 3HaHUA KOTO-
PBIX HEBO3MOXKHO MOHATS NPUHIMNBL paboTbl OCHOBHOrO 00OPYAOBAHUS.

TnaBel 2—>5 MOCBALLEHB! YCTPOMCTBY M TEXHOJOTHYECKHM LIMKIaM paboThl
TOC, TOL, paboraromux Ha OpraHHYeckoM Tonnusee, a Takke ADC. MHorue
BaKHbIE BOTIPOCHI, HANPHMep TaKWe, KaKk MOAroTOBka paboyero resa U TONJIUB
JUIS CHKMraHusa, peskuMbl pabotsl ofopynosanus (myck, paboTa U 0CTaHOBKa),
CHCTEMA Pery/MpoBaHUs W YNpaBJIEHHd H PAA APYCHX, OCTANMCh 33 KAJpOM,
OJIHAKO aBTOPY NPEACTABIACTCA, YTO OCHOBHbIE ACNEKTHI W3JI0XKEHbl J0CTa-
TouHO 110apo6HO. BMecTe ¢ TeM, U B 9THX MaBax, M B 110C/IEAYIOWHUX MHOIO-
KPAaTHO NOJYEPKHBAETCA BAXKHOCTH NEPEUHCIIEHHBIX BHILIE ACIIEKTOB.

B rmasax 6—8 paccMoTpeHO ycTpOHCTBO OCHOBHOIO 00OpY10BaHUA JJIEK-
TpOCTaHiMii: NapoBbIX TYpOHH, razosbix TypOuH (Tounee — I'TY) n mapora-
30BbIX ycTaHoBOK (I1T'Y). D10 Haubonee caoxHas, N0 MHEHHUIO aBTOpA, 4aCTh
Kypca [UlA clyuiarenied, NOCKONbKY YCTPOHCTBO TAaKMX CJIOKHBIX yCTAHOBOK
M MallIKH (HaBepHOe, CaMbIX CIIOXKHBIX B TEXHHKE) HEBO3MOKHO OCBETHTH JIOC-
TATOYHO MONHO B NMPUHATOM 00BEME, TeM Oojlee — He npuberas Kk mareMaru-
yeckoMy annapary 0a30BbIX IMCHHIUIMH, CBOHCTBAM BEUIECTB, OCHOBAM aso-
JAMHAMHUKH, TCOPHH aBTOMATHYECKOTO PEry/JIMPOBAaHHA U HAZIEKHOCTH.

I'naeel 9—12 nocssuuersl Haubolee akTyaibHbIM BOMPOCAM (XOTH HX Mepe-
YeHb MOMKHO M TMPOJOJIKUTE) COBPEMEHHOH Teno3HepreTHKU PoccHU: nyTiam
ee oOHOBNEHHS U NpOMNEHUs cpoka cny:xOel pabortarouero obopyaoBaHHs.
10T Marepuas aBTop MONbLITANCH U3NOKHUTh B CPABHEHHH C JIyYlIUMH o0pas-
nHaMH 3apy0ekHOH TernodHepreTHYecKoil TEXHHKH, B 4acTHOCTH ¢ I'TY
W co3naHdbiMM Ha ux Oase TIT'Y, neineyrosibHEIMM 3HEpProdloKaMHU HOBOFO
NOKOJIEHHA Ha CYIEepPCBEPXKPHUTHYCCKHC NapaMerpbl napa, MocjeIHUMH J0cC-
THRCHUAMH B TypOOCTpOeHHN. B HHX aBTOp TakkKe HE NPETeHIyeT Ha MoJ-
HOTY M3NI0KEHHMS W, KaK MPABHIO, BbIPAXKAET CBOK JIMYHYK TOYKY 3pEHUs
Ha 3TH npobneMbl.

OcTanelble [71aBbl M0 TEMJIOIHEPreTHKE MOCBALIEHL! W3JIOKEHHIO YCTPOii-
cTBa napora3oBoii ycraHoBku [ITY-450T Cesepo-3anagnoit TOLl Cankr-
IMetep6ypra. B Hux nocnegoBarenbHO (HaBEpHOE, BIEPBLIE B OTEUECTBEHHOH
TEXHUYECKO UTEpaType) paccMarpuBaercs Teriosas cxema [IIY TOL, yer-
poiicTeo I'TY, koT10B-yTHIH3aTOPOB, NApoBOH TYPOHHLI, TEHNO(QHUKALMOHHOH
ycraHoBkH. DHeprobnok [MI'Y-450T — 370 nepsas poccuiickas [1'Y, kotopas
ABJsAeTcH TakoH SHepreTU4YECcKOH yCTAaHOBKOM, BBOJ KOTOPOH AOJIKEH B 3HAYH-
TeJILHOI CTelleHH JIMKBUANPOBATh HAWIE OTCTABaHHE OT TCIUIODHEPIeTUKH pas-
BUTEIX 3apy0GexHbIx cTpaH. BBenennad B skcrutyataunto B 2000 r, TMIY-450T
— 9710 He mpocroe konmupoeanue MTY, yxe paGortaroliux 3a pyGexkoM, 3TO
temopukanontas [1I'Y ¢ oueHp BEICOKUM KO3(QQHUUMEHTOM UCAONBIOBAHHA
AHCPrHUM TONIHBA C COBEPUIEHHO OPUTHMHANBHOH U 3Q(EeKTUBHON TelIOBOH
cxeMoii, pa3paboTaHHOH POCCHICKMMH MPOEKTHLIMH OPraHH3aUMAMH H pea-
NU30BAHHBIMU POCCUMCKUMM 3aBOAAMM-H3MOTOBUTENAMH W HayuyHO-UCCNE0-
BaTeJbCKHMH OpraHu3audaMi. be3 TeHW NareTHKM MOMKHO yTBEPKIaTh, HTO
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NPEONCIIOBUE

¢ BBOJIOM B 3kcinyataunio nepeoit [1I'V-450T navancs woBblii sTan B pasBu-
THH 3HepreTukH Poccum, N

K coxanenuio, B Hameit crpaue nurteparypa no [TV ¢ cucTeMaTHYECKUM
H3JIOKCHHEM HX OCHOB OTCYTCTBYET (MMEIOTCH JIMWL KYPHATbHbIC TyGiiu-
Kaluu 1715 CNEUHAINCTOR) U U3/I0KEHHE KOHKPETHOIO ycrpoficrea I1I'Y aBns-
ercs nepBoi, Oynem HamesTbes, JOCTATOYHO YAAUHON NOMBITKOM. Hakonelu,
aBTOp CTapasCi MCNOJb30BaTh TOT Marepuas a1s Gonee rmyGoKoro UzoKe-
HUA OCHOB, MPEACTAB/ICHHLIX B [1EPBLIX IT1ABAX.

HecKoJIbKO CJI0B 0 TOM, KaK NMONMb30BATLES yueOHUKOM.

ImaBHas ero 0coGeHHOCTE COCTOMT B BO3MOXKHOCTH €I0 YTEHHS, HAYMHAK
¢ mobOH cTpaHlubl, @ TOuHee — ¢ TOH, Ha KOTOpOA W3naraeTcs MarepHal,
HHTEPCCYIOUHE B IaliHbIi MOMeHT unTarend. [lin 3TOro, KpoMe cosepKanus,
NOMEIIEHHOr0 B Hauane KaXIO0H IMasbl, KHAra cHabKeHa OpPHUrHHAIbLHBIM
(PEAMCTHBIM yKasareieM (C/I0OBAPEM OCHOBHBIX TEPMHHOB), MO3BOJIAIOLLAM
MONYyHNTb KPAaTKOE MOACHEHHE TOTO WM MHOCO TepMHHA M ObICTPO Haiitu
Ha HETO CCbUTKH, HEOGXOAMMBIE YHTATENIO, HA COOTBETCTBYIOLIME CTPAHHLbI
yueOHUKA, DTH TEPMHHbI BbIIENICHbI B TEKCTE W rnoccapuu KypcupoM, [louru
KaX/Iblil M3 pa3aenoB CHaGKCH CITUCKOM UTEepaTypbi, PEKOMEHAOBAHHOM AN
dosee rmyOokoro B cayyae HeoGXOMMOCTH H3ydeHUS BOIIPOCOB,

YuuTbIBad, YTO HACTOAWHH YueOHHK ABNAETCS NEPBBIM OIBITOM B CO3ja-
HUA KHUT TAKOTO pOJa, aBTOPbI C NPH3HATENLHOCTLIO BOCIPUMYT BCe 3aMeua-
HUA, KACAOIUIHUECS METOAHKH HM3JI0KEHHA, COIEPHKAHNS, @ TAKKE BO3MOMCHBIX
(haxTryeckuX HeTOUHOCTEH.

Yn.-kopp. PAH, npogeccop E.B. Amemucmos

el MJENEK" www.tef krgtu.ru
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SHEPFETUKA — UCTOPUYECKHUE, COLUUAJNIBHBIE
N 3KONOMMYECKUE ACNEKTbI

CopepxaHue

1.1. OCHOBHbIE NOHSTTHA, COKpaleHus U 0603Ha4eHNR

1.2. CoBpEMEHHLIE TEHAEHLAN PA3BUTUA SHEPTETHKN

1.3. TeonoauTyeckoe pacnpefenedve notpeburencit sHepruv
1.4. MporHo3 passutva Mypoeoi aHepretukn fo 2100 r.

1.5. PervoranbHole acnekTh riofanbHoro noTenneHna

1.6. MexayHaponHoe npyupof00XPaHHOE PEMYAMPOBAHUE
KoHTponsHbIe BONPOCH!

Jurepatypa Ang CamoCTOATENLHOTO W3yYeHus

1.1. OCHOBHbIE NOHATHA, COKpaLLeHus u o6o3HaueHns

VHHBEpcanbHas TEPMHHONOTHL B CTOJIb CJIOXKHOH 007acTH Kak B3aHMO-
AeilcTBHE MHPOBOI HEPreTHKH ¢ OKpyxKalollelt cpeflod B HacTOsLLee. BpEMA
elie He cHOPMHPOBAHA, M0ITOMY MONE3HO BBECTH MM YTOUHHTL HEKOTOPBIS
noHATHA, YToObl H30e3KaTh BO3MOMXKHbIX HeJopasyMeHH.

e AGR (Annual Growth Rate) — uHTerpanbHblii aAeMorpadu4eckuii noxa-
3aTellb, XAPAKTEPH3YIOUHHI €CTECTBEHHBIH FOI0BOH NPHPOCT YHCJIGHHOCTH Ha-
ceneHus, B MPOLEHTAX.

e £ — aHepronoTpetiieHue, T y.T*/ron.

® ¢ — yaebHOe SHEpronoTpedieHye Ha JAyuly HaceneHus, T y. T/(uen. * roa).

e Kommepueckue ucmoyhuku snepeuy BKTOYAIOT B cedF TBEpAble (KaMeH-
Hblil ¥ By pbiil Yrons, Topd, roproyse ciakubl, OHTY MHHO3HBIE NIECKH), XKHJIKHE
(HedTb W ra3oBblil KOHIEHCAT), ra3000pa3Hble (MPHPOAHBIH ra3) BHABI TOIUIH-
Ba W 3/IEKTPOIHEPrHIO, MPOH3BEAEHHYIO Ha THAPO3/EKTPOCTAHUHAX, AaTOMHBIX,
BETPOBBIX, T€OTEPMAIbHbIX, COJHEYHBIX, MPHIWBHBIX WU BOJTHOBBIX 3JIEKTpO-
CTaHUMIX.

o Hexommepueckue uCmouHuKy dHep2uu — APEBECHOE TOMIMBO, CENbCKO-
X034HCTBEHHbIE M MPOMBILI/IEHHbIE OTXO/1bl, MyCKY/IbHas CHa paboyero cKoTa
v coDCTBEHHO YenoBeKa.

e Pecypcbl opzanuyecko2o Moniu6d — 3aNachl TOMIHBA, COACPKallHecs
B 3eMHOH KOpe, UMEIOIINE (B HACTOAIICE BpeMA HIu B 0003pUMOH MepCreKTH-
BE€) PKOHOMHYECKOE 3HAUSHHE,

* 3mech o panee ana 0603HAYEHHA TOHHEI YCAOBHOMD TOININBA HCTIONB3YETCA COKpalleHHe T Y. T.
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BBEAEHHWE B BHEPTETUKY rMABA 1

e Joxasanuwie (w1u pazeedannuie) pecypcut — 3aMachl, TOYHO W3MEepeHHbIe
re0JIOTHYECKHMH W TeXHHYECKUMH MeTOAaMU. Hzanekaemere (a TakkKe donoi-
HUMEAbHO UIRHEKAeMbIe) PECYPCDl — 3aMachl, YbH MPOM bILIJICHHbIE pa3paboT-
Kyl BO3MOMKHbBI MPH CYIECTBYIOIMX (MU 0HAAEMBIX) TEXHHKO-3KOHOMHYE-
CKHX YCJIOBHAX.

¢ (CpedneciobatoHas memnepamypa — TEMIIEPATYpa MPHIEMHOIO cjos
BO3[yXa, OCPeAHEHHAas 110 TEPPUTOPHH NOBEPXHOCTH 3€MHOIO mIapa.

e Vcnogroe monaugo — TOMAMBO C TennoTod cropaHus 29 308 wJla/kr
(7000 kkan/kr*). Touna ycaogiozo moniusa (T Y.T.) — KOJHYECTBO TOIIIHBA,
NPpH CKUraHuK KOToporo ofpasyeTcs 7 MIH KKan;

IPTyr =10°Ty.T

1.2. CoBpeMentble TeHAESHLUU PAa3BUTUA SHEPreTUKK

[ToTpeGnenue 3Hepruu sBASETCS 00X3aTEIBHBIM YCIOBHEM CYIUIECTBOBAHHA
uenosedecTna. Hanuuue noctynHoi ans notpebneHns sHepriu Beeraa ObLio
HeoOXOAMMO JU1s Y0BIETBOPEHHA NOTPeGHOCTeN YenioBeKa, YBeIHYEHHS TIPO-
JNOJDKHTETBHOCTH H YIYUYNIEHHS YCTIOBHH €0 MKH3HH.

HcTopHa nMBHIH3aLHH — HCTOPHA M300pETEHHS BCEe HOBBIX H HOBBIX Me-
TOJOB NpeoOpa3oBaHHs IHEPrHH, OCBOEHHS €€ HOBbIX HCTOYHHKOB M B KOHEY-
HOM MTOTE YBENHYeHUS 3HepronoTpebneHns.

[lepBoiii cKa4oKk B pocTe 3HEPromoTpebnecHUA MPOH30MLIE., KOINA Yel0BeK
Hay4H/Ics NOOBIBATE OrOHb M MCIOIb30BAaTh €r0 AJIS MPUTOTOBICHHS NMUINM H
oGorpesa cBoMx xuaHm. HMCTOYHHKAMH 3HEPrHH B 3TOT MEPHOMA CIIYKUJIH
JpoBa ¥ MYCKYNbHas chna yenoseka. Cneayomuit BasKHbIH 3TaN ¢BA3aH ¢ H30-
OpeTeHHeM Kolleca, co3aHKHeM pa3HooOpa3HbIX OpyauHi TpyIa, pa3BUTHeM
Ky3HeuHoro npou3soacTea. K XV B. cpenHeBekoBbIi YenoBek, UCTIONb3YA pa-
founii CKOT, IHEPTHIO BObl M BETPA, APOBA M HEOONLLIOE KOIMYECTBO YT,
yxe norpebnsn npubnnsurensHo B 10 pa3z Gonbwe, yem nepBoObITHLIN Yesio-
Bek. OcobeHHO 3aMeTHOE yBenuYeHHe MHPOBOTO MOTpeGIeHus IHEPrUK Mpo-
H30Wno 3a nocneauue 200 €T, Mpomeawne ¢ Havana HHAY CTpHalbHOH 310-
XH, — OHO BO3pocno B 30 pas [1] u nocturo B 2003 . 14,8 ['r y.1/roa. Yeno-
BEK MHAYCTpHanbHOTO obwectsa norpebnaer B 100 pas Gonbwe 3Hepriu, yem
NepBOOBITHBIA 4eNOBEK, H XKUBET B 4 paza J0JblIeE.

B coBpeMeHHOM MHpEe JHEpreTHKa ABJIAETCH OCHOBOH passuTHs 0al0BbIX
oTpacsieil MPOMBILIIEHHOCTH, OMPeACIKIOIHX NPorpece 00IECTBEHHOrO Npo-
n3eozacTea. Bo Beex NPOMEBEIMITICHHO Pa3BHTHIX CTPpAHAX TeMIIbl PA3BHTHA JHEP-
reTHKH OMepeskanu TemIlbl Pa3BHTHA JIPYTHX OTpacleil.

B To e BpeMs dHepreTMka — OJHMH M3 HCTOYHHKOB HEONArONpHATHOTO
BO3ACHCTBHA Ha OKPYKAIOUIYIO cpeay M denoseka. Oua Bauser ua armochepy
(noTpebneHue KMCIOPO/A, BbIOPOCH! ra3os, BIard ¥ TBEPAbIX YaCTHL), THAPO-
cthepy (norpebnenue Boabl, CO34aHHe HCKYCCTBEHHBIX BOAOXPAHHIHIL, cOpOCHI

* NoapoGree o eannuiax wimepenus M. 1. | 8 payiene «CoBPEMEHHAA TENNOIHEPrETHRAY,
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OHepeemuka — ucmopudeckue, coyuanbHsie U 3KOM0zUYEeCKUEe acrieKkmb!

3arpA3HEHHBIX W HAIPETBIX BO/, KHAKHUX OTXO/IOB), 6uocdepy (BBIOpPOCHI TOK-
CHYHBIX BEUIECTB) H Ha THUTOC(HEPY (norpedneHue HekomaeMex TOIUIMB, U3MeE-
HEHUEe JTaHmmadgTa).

HecMoTps Ha oTMeueHHbIE (GaKTOPBI OTPULATEIBHOTO BO3AEHCTBUS 3Hep-
FETHKH Ha OKPYKAIOULYI0 CPey, pOCT NoTPeONeHHs SHEPTHH He BBI3LIBAN 0CO-
0ol TPeBOrH y WHPOKOH O0LIECTBEHHOCTH, TaK KaK ObLIO ACHO, KaKHM 00 pa-
30M C TEXHMYECKOH TOYKH 3PEHMS MOKHO YMEHBIIMTbL WM BOOGIIE HCKITIO-
4uTE OTO Bo3agkcrsre. Tak npoaomkanock a0 cepenuubl 70-x ronos XX B.,
kOrna B pyKaxX CMeuMaIMCTOB OKAa3aNuch MHOIOYMCIIEHHLIE AaHHbIE, CBUE-
TEIBCTBYIOIME O CHUILHOM AHTPOMOTEHHOM JIaBMEHHH HA KIMMATHYECKYFO
cuctemy [1], yro TauT yrposy mo6ansHoii KaTacTpogbl 1IPH HEKOHTPOIHPYe-
MOM pocTe aHepronoTpebnerus. C TeX Nop HY OAHA Jpyras HayqHas npobnema
HE TNPUBICKACT TAKOO MPHCTANbLHOIO BHHMAHHA, Kak Mpo0ieMa HAaCTOALIMX,
a B 0COOEHHOCTH MPEACTONIMX HIMEHEHUN KINMATA.

CumTaercs, 4o rmaBHOI NMPHYHHOR 3TOrO M3MEHEHHS ABJIAETCA HEpreTH-
Ka, MpHYEM MO/l SHEPreTUKOH nonuMaeTcs n100ag 06nacTh YenoBeyeckoi nes-
TCJILHOCTH, CBA3aHHAs ¢ TMPOM3BOJCTBOM M MOTpe0neHueM 3Heprud. 3Hauu-
TenpHas (79 % B 2004 r.) yacTb sHepreTHkH oBecreunBaeTcs notpebnetuem
SHEPruM, ocBOOOKAAOMIEHCS NPH CKMTAHMH OPraHHYECKOrO HCKOMAEMOro
TONIIMBA (HE()TH, YA M rasa), YTo, B CBOKO O4epenlb, NPUBOAHT K BbIOpOCY
B arMochepy JHOKCHAA yriiepoaa (CO,), koTopsIiii 00nanaeT cMocOOHOCTLIO

YACPAHBATL OTPakeHHOE 3eMneli colHeqHoe W3nyuenne. B pesynbTate Hako-
nieuus CO, M ApYrHX MHOTOATOMHBIX Ta30B, Cpefiu KOTOpbIX HaHbonee

BaiKHbIMU ABsigtoTCa MeTan (CH,) n 3akuch asora (NO,), mpoucxoaut paso-

PeB 3eMHOH aTMOCPepel. DTO SBICHUE HA3LIBAETCA MAPHHUKOBLIM abderTom.
Hrak, npeanaraeMas HaMm cxeMma MpocTa: YenOBeK CHKHrAeT HOKONAEMOoe TOI-
/B0, B Pe3yJIbTare 4ero MNPOHCXOMUT MOTENNIeHHe KINMaTa, KOTOPOE MOMKET
OKOHYHUTBCA KaracTpooil. OTcrona crejlyer NoHATHAsA PeKOMeHIauus, Kak
130ekare 3TOro pucka: COKPATHTL IMHCCHIO JMOKCHIA YTIIepo/ia, ecTecTBeH-
HO, 3a C4eT COKpauleHHs 00BEMOB NOTPEONIEMOro OPraHU4eckoro TOMIHBA.
Tako# ynpowennbiit noaxon YA€ HAHOCHT pPeaibHBId Bpell MUPOBOH JKO-
HOMHKE M MOKET HAHECTH CMEPTENIbHBI Y1AP MO S5KOHOMHKE TEX CTPaH, KOTO-
PLIC €11€ HE NOCTHINIH HeODXOMMMOTO A1 3aBeplicHus MHJIyCTPUANLHOH cTa-
ANH PA3BUTHSA YPOBHs noTpeaeHus sHeprin, B Tom umcie Poccun. B neiict-
BHTE/ILHOCTH Bee 00CTONT ropasfio ciokHee. [TOMAMO NapHUKOBOTO s dekra,
OTBETCTBEHHOCTD 3@ KOTOPbIH, KOHEYHO K&, BO MHOTOM JIEXHT HA JHEPreTHKe,
Ha KIAMAT MIAHETBl OKa3biBACT BAMAHUE PAJ €CTECTBEHHBIX IPHYMH, K qucay
BOKHEHUINX M3 KOTOPBIX OTHOCATCH CONHEYHAS aKTMBHOCTB, ByJlKaHH4YecKas
ACATENLHOCTD, MAPAMETPBl OPOMTLI 3eMITH, aBTOKOIEGAHHS B CHCTEME aTMo-
chepa—oxean [1]. KoppekrHbiii aHanus MpoBieMbl IPEJICTOAIMMX H3MEHEHUT
KJIMMATa H HX MOCTEACTBUH BO3MOMNKEH JHMIIL C YYETOM BCEX daktopos. Ilpu
9TOM, pasyMeeTcs, HeOOXO/MMO BHECTH MAKCHMAanbHYKO SCHOCThL B BONpOC,
kak Oyaer Bectu ceba MupoBOe aHepronorpeOnenne B Gnmskarnuem Oy iy wem,
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BBEAEHUWE B BHEPIETUKY MABA 1

JeHCTBHTENBHO /1M YSIOBEYECTBY CAEAYEeT YCTAHOBHUTEL KECTKHE camM0orpanu-
yeHHd B rOTpedIeHHH IHEPruH ¢ TeM, YToObI H30eKaTh KatacTpodel raobans-
HOrO MOTEMIEHHS.

O6ulenpHuATas KNaccH(PHKALMA NOAPA3AENAST HCTOYHWMKH MEPBHYHOM
SHEPrHU HA KOMMEpYeCKHe H HeKOMMEpuecKHe (ONpeAelieHHE 3THX MOHATHH
cm. B § 1.1).

MupoBas 3HepreTHKa B LENIOM Ha MPOTHKEHHH BCeH MHILYCTPHATLHON (a3bl
pazBuTHA O6LIECTBA OCHOBaHA MPEUMYLIECTBEHHO Ha KOMMEPYECKHX SHEprope-
cypcax (6onee 90 % obwero nmotpednenus 3Hepruy B 2004 r.). Xota caeayer
OTMETHTb, YTO CYIUIECTBYET wneNas TPynma cTpaH (SKBaropHaibHas 30HA
Adpuky, H0ro-BocTtounas A3Hs), MHOTOMHCICHHOE HACE/IEHHE KOTOPBIX MOJI-
JIlepKHBAaeT CBOE CYLIECTBOBAHHE MOYTH HCKIHOYHUTENBHO 32 CYET HEKOM-
MepYecKHX MCTOMHHKOB 3Heprid. Muposas dHepretnka 50-x, 60-x W Hauana
70-x rofoB XX B. XapakTepu3oBanach Ype3BbIYaiiHO ObICTPBIM yBelHYEHHEM
noTpeOnIeHHs KOMMEpPYeCKOi 3Heprud (cpefHero/l0Boi Temn npHpocra Oonee
5 %), 4TO NpY rOAOBOM TEMIE€ MPHUPOCTA MHCIIEHHOCTH HACEJICHHA 3€MHOT0
1Uapa HECKObKO MeHee 2 % 00ycnoBHIO MOYTH JBYKpPaTHOE YBEIHYEHHE ayLiIe-
soro norpebneHns kommMepueckoil aHepruu ¢ 0,98 T y.r/{ven.-ron) 8 1950 .
Jio 1,97 T y.t/(Men. - rop) B 1973 & (pue. 1.1, 1.2).

O/HAKO 33 MOCNEAYIOILYI) YETBEPTh BEKA B MHPOBOH 3HEpreTuke npo-
H30ULTY 3HAYUTENIbLHBIE U3MEHEHHS, CBA3AHHbBIE MIPEXKIIE BCErO ¢ MEPEX0l0oM OT
3IKCTEHCHBHBIX MyTel ee pa3BHTHA, OT 3HEpreTHYecKol 2MdOpHH K dHEpreTH-
4eckoli MMONKMTHKE, OCHOBaHHOH Ha MoBbIleHHH 2 PEeKTHBHOCTH HCNONB30BaA-
HHS SHEpruy ¥ BCEMEPHOH €6 DKOHOMUH,

IToBogom AnA 3THX HM3MEHEHHH CTa/ M JHEpreTHYeckue Kpusucnl 1973 u
1979 ronoB, nocreneHHas crabunusanus 3anacoB HCKOMaEMBbIX TOTIIMB H Y 10PO-
KaHHE WX J00bIYH, 2xe1aHUe YMEHBUHTh 00y C/10BIEHHY 0 3KCIIOPTOM 3HEPrOpe-
CYPCOB 3aBHCHMOCTb 3KOHOMHKH OT TOMTHYECKOH HecTabHIBHOCTH B MHpe.

E, Iry.x/ron P, mnpp gen
14 14

12 12

10 10

4 4
2r 12
0 s : ) L \ 0
1950 1960 1970 1980 1990 2000 Toan:

Puc. 1.1. Muposoe notpeGnenne Komvepueckoii sneprun E, u uncien-
HOCTE Hacenenusn P |2, 3]
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3H€p86mUK6 — Ucmopuyeckue, coyuanbhblie U IKonozuyeckue acriekmsl

e, TY.T/(4e1 - Tom)

2,0

155

T T T T T

1,0 ¢

0,5 . 1

1 1 1
1950 1960 1970 1980 1590 2000 Tomar

Puc. 1.2. MupoBoe noTpeienie komMmepueckoil HHepruu na aywy uaceienus ¢,
(no aaunnm [2, 31)

K 2ToMy cToMT no0aBHTBL BCe BO3pacTaloLlee OCO3HAHWE NPABHTENbCT-
BaMH UHMBHIIH30BAHHBIX CTPAH MOTEHLHANBHON OMACHOCTH KPYIHOMACITab-
HbIX MOCEACTBHH Pa3BUTHSA BHEPTeTUKH U 03a00YEHHOCTE MO MOBOY PacTy-
el aerpajanMy ycJIOBHI KM3HH B CBA3HM C YBEIMYEHHEM DKOJOTHYECKOIo
JaBJIEHMS Ha JIOKAJIbHOM H PErHOHA/IbHOM YPOBHAX (KHCIOTHBIE AOXK[H,
3arpg3HeHHe BO3/yXa M BO/Ibl, TEIUIOBOE 3arpA3HEHHE H T.1.).

B 3HaunTennHOH Mepe Kak pesynbTar 3TOH 03aD0YEHHOCTH B MOCTCIHHE
JECATHIIETHA B MHpOBOHl 2HepreTHre cGOPMHPOBATIHCH BIOIHE OMpPeAC/TCHHbIE
NO3HTHBHBIE TEHASHLMH B CTOPOHY CHIDKEHMS, [0 KpaliHeH mepe, yAenbHBIX
NapaMeTPOB BJIHAHHA JHEPIeTHKH HA OKpYawulyto cpeny. [IpeactasneHue ob
M3MEHEHHH yaenbHOM amMuccund CO, B MHPOBOH dHEpreTHKe AaeT rpaduk quHa-
MHKH YITIEPOIHOM HHTEHCUBHOCTH noTpedisieMoit B MHPEe KOMMEPYECKOI dHep-
run (BKIIFOUas THAPOPECYPCbl M SAEPHYIO BHEpPrHi0), MNpeacTaBleHHbId Ha
puc. 1.3. IIpakrnyecku NTHMHEHHBIA Caa 3TOro MoKasaress B TeUEHHe TIOCIEHHX

0,7

=
w
T

0,4 1 1 1 1
1950 1960 1970 1980 1990 2000 I'ogst

YrneponHas HHTEHCHBHOCTB, T C/ TY.T.

Puc. 1.3. Himenenne cpexiieMHpoBoil yriuepoanoii HHTCHCHBHOCTH KOMMeEp-
qeckoi sneprun (no pauwawm [1, 2|])
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BBE[JEHWE B SHEPTETUKY rABA 1

NeCATHNETHH OOBACHAETCS yMeHbUIEHHeM [O0JH YINA B MUPOBOM 3HEpreTHye-
ckoM DaaHce M NOBbILIEHHEM POJIH Ta3a, SAepHO SHEPreTHKH H BO300OHOBNSE-
MBIX HCTOYHHKOB 3Hepruu. Takum oOpasom, cefiuac npu notpebnenun 1 T y.T. B
arMocdepy B cpefiHeM rocTynaer nourn Ha 25 % wmenbue CO,, wem nonsexa
Hasan.

AHAN0rM4HOe CHHKEHHE YIeNbHOH IMHCCHH OKCHIOB CEpbl H a30Ta B Ten-
JID3HEPreTHKE HMHJIY CTPHAIBHO Pa3BHTBIX cTpaH (pHc. 1.4) CBA3aHO ¢ MOBbILIE-
HueM 2¢hGeKTHBHOCTH NPOU2BOICTBA IEKTPOIHEPTHH, HCIIOIb30BAHHEM 3IKO-
Joruuecku HoNee YHCTOro TOMIMBA M BHEIPEHHEM TEXHOIOIHHA [MOJIABIIEHUS
obpasoBanys OKCHIOB a30Ta U OYHCTKH JBIMOBBIX razos orT SO, 1 NO,. Kak

nokasbiBaeT pHc. 1.4, B pesynbTare MPHHATHA ECTKHX TPHPOJOOXPAHHBIX
Mep M BBEJEHHS TIPOTPECCHBHLIX TEXHONOTHHA B 3TOH 061acTH ynanock B Tede-
HHE KOPOTKOIO BPEMEHH JIOCTHYb MOPa3UTENbHBIX YCTIEXOB,

-~ 16
0 CepManus
-
5= R — . _BemuxoBputanns
ES 1o}
: O
o v CIITA
gt BFCTTRRLs,
L TR N
g o 6 ~
g S 4k CCCP/Poccus - _\_-=\, .
» o ~
g r Anonus ﬁt
&8 QT e e e
1980 1985 1990 1995 Topnt
a)
- g
é ] "“‘:_:—#__"\\Bcnﬂxoﬁpm"aum
5 =\
=X 30f NCmA N
2% 25F Tepmanus - TR
ES AN
%Z 2,0k N
B CCCP/Poccus o
L
23010
g b
g 05
B - - -
1980 1985 1990 1995 Togw
)

Puc. 1.4. Ynennnas amuceus okcunos cepot {¢) v azora {(5)
B MHPOBOIi TenoInepreTure (no aauubim [2, 4])
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OHepzemuKka — UCMOPUYECKUE, COUUANbHbIe U SKOIDSUYECKUE aciekmel

1.3. FeononuTU4eckoe pacnpeaenchue norpeduteneit aHepruu

B ocHoBY KinaccubHKanMy perMoHOB 3eMHOI0 Wapa MOJIOKEHbI JIBE XapaK-
TEPUCTHKH, OMpeAenalouHe Mo peOHOCTL B IHEPruM: YHE/IbHOE 3HEprorno-
TpeOneHHe ¢ Ha AYIY HAceJeHHs, [alolllee OJIHOBPEeMEHHO MPE/ICTAB/ICHHE O
CTEMEHU PKOHOMHYECKOTO Pa3BHTHA, M AHHAMHKA WM3MEHEHHA YHUCIIEHHOCTH
HaceneHns (roJI0BOH €cTecTBeHHbIH NpupocT AGR) — HMHTErpaibHbli aeMo-
rpaduueckuii MOKa3aTe/lb, B M3BECTHON MEpe OTpamalowuii counanbHoe 01a-
rononyyue Hauuu. [lokasarens AGR [3] npeacrasnser cofoil pasHOCTh MEX-
Ny POKIACMOCTBIO H CMEPTHOCTbIO (0€3 yueTa MHUIpalKH, KOTOpast A MHO-
rUX cTpaH, Takux, kak CLLA, Asctpanus, M3paunb, MOXET MCKAXaTh UCTHH-
HYI KapTHHY).

Ewe B8 40—50-x rogax XX B. B pa0doTax aMepuKaHckOro coumonora
JI.A. YaiiTa 6bino mokasano, YTo noTpebnenye 2HEPrud Ha LylWYy HaceICHHA
ABNAETCH BasKHENMM 3KOHOMHYECKMM M COLMANbHBIM JIETEPMHHANTOM, NOM-
HOCTBIO OTIpeIENTIOLHM HE TOJIBKO YPOBEHb KU3HH KOHKPETHOH CTPaHLl, HO U
3Tan HCTOPHYECKOTO Pa3BHTHA, HA KOTOPOM 3Ta CTPaHa HaxoauTcs. M3secTHo,
410 B Hanbonee OOrarulX CTPaHax MMpPa Ha AyIly HAceneHHA NpUXoAuTces cel-
yac 10—14 1 y.1/ron (CUIA, Kanana, Hopserus), B OepHelilunX e 3TOT Mo-
kazarenb efBa noctHraeT 0,3—0,4 T y.1/rox (baurnagews, Manu, Yan).

C npyroii CTOPOHBI, OYEBHIHO, YTO C MOMOLLLIO OHOrO JIHILbL 3TOrO Napa-
MeTpa BOCIPOU3BECTH AJIeKBATHY1O KAPTHHY COBPEMEHHOID MHMPa HEBO3MOX-
HO, MOCKOJIbKY, HanpumMep PyMbIHHA NOTpeONsSeT 3HepryuyM Ha OyIy HAacesIeHus
Ha 20 % Gonblue, YeM VicmaHHa, OTCTaRas OT Hee MouTH B 7 pa3 110 BaJOBOMY
HauuoOHanbHOMY MpoaykTy (GNP) Ha nyury HaceneHus.

[Moyemy Tak npoucxoaut? JIe10 B TOM, 4TO abCOMIOTHBIe UHPLI MOTpes-
TIeHUsl ZHEPriM (MM BalOBOTO HALHOHAIBHOIO MPOLYKTA) HE Jal0T [pejicTaB-
TIEHHA O TOM, KYJIa pacXo/IyOTCA 3TH pecypchl. MeAUly Tem JI/1% MHOTHX CTPaH
MHpa 3HaYUTElbHAs YacTh 3TUX PECYPCOB PACXOAYETCA HCKIOHMHTENLEHO Ha
[POTHBOCTOAHHE HeOIAaronpHATHBIM MPHPOHBIM YCIOBHAM (CIHIIKOM XOOA-
HbIfl WM CAMIUKOM JKApKHil KIMMar, OONbIMe pAccTOSHHS, BBICOKME TOPBI
¥ T.J1.) W HHYero He no0asnseT HH K GorarcTBy cTpaHbl, HH K 61arococToOAHHIO
OTAENLHOTO MHAMBUIYYMA. TakuMm 00pa3oM, MPHPOJHBIE YCIOBHA, H B MEPBYIO
OuEpENb KNHMAT, TAKKE COCTABIAIOT pecypc Ntodoro rocynaperea. JTo o3Ha4a-
€T, UTO CTPaHBl, HaXoAALHECA B ONaronpHATHOM KJIHMaTe, MONb3YIOTCH TAKHMH
Ke MPEeUMYLIECTBAMH, Kak M Te, KOTOPble Pacro;araroT JAOMONHHMTEbHbIMH 3a-
nacamu Hedryt, yrns wiu rasa. OTcio/ia caeiyeT, 4To Modas aeKBaTHAd OLEHKa
peanbHOro OMarocoOCTOAHMUA CTPaHbl AOMKHA BKAIOYATh, KPOME SHEPreTHYECKHX
nokazaresieil, KOMMYECTBEHHYIO XapaKTEPUCTUKY HPUPOOHBIX YCAOBUU.

Mepron HoBoii ucTOpuH, TpajiMUMOHHO OTCUHTBIBAEMBIH OT Benukoi ¢pan-
Ly3CKOH peBOJIIOUMH, XapaKTepH3yeTcs ObICTPBIM H 3HAYHTENbHBIM POCTOM T10-
TpeOneHnst SHEPrHY Ha YLy HaceleHHs, KOTOpPOE YBEIUYHIOChH N0YTH B 5 pa3
3a nocnerue 200 neT. D10 MO3BONHIO PELTHTL CTONL TPaHIHO3HbIE 3a1a4H, KaK
yBenuueHHe 0ornee yeM BIBOe CpelHEH MPOAOIMHTENBHOCTH KH3HH, COKpalle-
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BBEQEHWE B SHEPMETUKY - [NABA1

HY€ MOYTH BABOE NMPOAOIKUTENbHOCTH paboueil Henenu, obecneyenne NMpoaykK-
TaMH MUTaHWS BO3pocLIeTo B 7 pa3 HaceleHHA 3eMIIH H T.JI.

Kaxnomy cnenytowemy »tamy HOBOH HCTOpMH COOTBETCTBOBAN BIIOJHE
Orpe/ielieHHblH YPOBEeHb 3HepronorpebiaeHns, KOTOPbIA B 3TOM cly4ae NpHoO-
peTaeT 3HaueHHe MHIMKaTopa (asbl HeTOpUYecKoro pa3BuTHA. COBpeMeHHbII
3Tan UCTOPHYECKOTO Pa3BHTHS MOXKeT ObITh OXapakTepH30BaH KaK MEPEeXo-
HBIfl OT HHJAYCTPHANBHOTO K MOCTHUH/YCTPHANBLHOMY, B KOTOPOM LUEHTpD Mate-
pHanbHOH JeaTenbHOCTH 00mecTBa NepeHoCcHTES H3 cepbl MPOMBILIIEHHO-
CTH H CENIbCKOro X03sHcTBa B chepy YCIyr.

B psne Hammx paloT MOKasaHO, YTO BCTYILIEHHE B TMOCTHHAYCTPHAIIBHYIO
(azy pa3BMTHR CONPOBONAETCA CTAOHIH3ALMEH YAEIbHOIO NOTPeOIeHNa IHED-
I'MH ¢, KOTOPOE MEPecTaeT 3aBUCETh OT BpeMeHH [1]. DT0 CBA3LIBAETCH ¢ TEM, YTO
B NMOCTHH/lYCTPHA.ILHOM OOILECTBE MOJIHOCTBIO H B MAcCOBOM TOPSJIKE YIOBIE-
TBOPAKOTCH TAK Ha3blBaeMble Oa30BLIe TIOTPeOHOCTH YenoBeKka, a UMEHHO: 3allH-
Ta OT ronojaa, Xonoja, BOCMPOH3BOJACTRBO H MOIYYCHHE YI0BOJILCTBHA. YI4a10Ch
NnoKa3aTh, YTO YPOBEHB, Ha KOTOPOM CTA0MIH3MpyeTcd MOTpeblieHHe DHeprud
B [TOCTHHIYCTPHATBHOM 001uecTBe, 3aBHCHT TOJBKO OT OCHOBOMOJNArAKIHX
NpHpO/HBIX (HAKTOPOB: KIHMMara, pa3Mepa TEppHTOPHH CTpaHbl W ee penbeda.
B 4acTHOCTH, OKa3bIBaeTCs, YTO ONMUMANBHOE IHEPZONOMpedienue Ha Jyuiy
HaceleHun (e*) nvHelHO Bo3pacTaeT ¢ yObIBAHMEM CPEAHEroJIoBOi Temmnepa-
Typbl Bo3ayxa T,. JTo erko NoHATh XOTs bl IOTOMY, YTO B BBICOKOUITHPOTHBIX

CTpaHaxX 3arparThl 3HEPIAW Ha OTOMUIEHHE XKHIBIX, KOMMYHAILHBIX U MPOU3BOJIL-
CTBEHHBIX 37aHMH aocruraoT 40—50 % ot obmero 3Hepronorpebienns.
[oatomy B Mcnanaum, rie cpenss rogosas temneparypa cocrasaser 0,9 °C, na
KaKIOTO JKHTE/IS MPHXOIUTCA MOYUTH 9 T y.T/TOJ, B TO Bpems kak Ha ManbTte
¢ Temnieparypoii T, = 18,5 °C onrumanbHoe notpebneHne 3HEPruH COCTABIAAET
Bcero 2,5 T y.1/ron.

Oka3sajsoch TakKe, 4TO TOTPeOHOCTh B 3HEPrMH BO3PACTAET HE TOMLKO
B CTPaHax, IJie KJIUMAT XOJI0/IHEE, HO H TaM, rne oOIHpHee TEPPHTOPHSA; TOY-
Hee, 3TO NPOUCXOIUT B TEX CIy4asx, KOIa pasMep rocyapcTBa MPeBOCXOANT
«KPHTHYECKYHO» BeIHYHHY B 500 Thic. kM2, MHTepecHo, 4TO 3TO NOYTH B TOY-
HOCTH COOTBETCTBYET MAKCHMA/IbHOMY HCTOPHYECKH CIIOXKHBLIEMYCS pasMepy
rocyjapcrsa B coBpeMeHHoit EBpornte (®panums — 551 1eic. km?, Mcnanus —
505 Tbic. KM2), T.e. TaM, e HHAYCTPHAbHAS CTA/HS PA3BUTHA MTOBCEMECTHO
3asepuwieHa. 3axon uespgexmusnocmu Gorewto2o 20cyoapcemea NPEKPAcHO
OOBACHAET, KCTATH, XOPOLIO H3BECTHBIM M JI0 CHX T1I0p HEMHOIO 3arafoYHbIil
axt, novyemy cpejHeMy sMOHLY HeOOXOAUMO Beero 4,5 T y.1/roj, B TO Bpems
Kak aMepuKaHuy ~— 11 T y.7/ron. OT™MeTHM, 4TO cpe/IHero0Bas TemMneparypa
BO3/lyXa B 00eux cTpaHax COBEPLIEHHO OJMHAKOBA M cocraenget 11,2 °C, Co-
OTHOUIEHHE PEATLHOrO M ONTHMATBHOID 3HAYCHHUH 3HepronorpelneHus e/e*
BMOJHE OTpPEJIE/ICHHO MM03BO/IAET CyAHTh O ()a3e HCTOPHYECKOTO pa3BUTUSA
JIlaHHOM CTpaHbl ¥, B YaCTHOCTH, OIIM30CTh €r0 K eIMHHUNE ABNAETCH, OYEBHAHO,
HEOOXO/IMMBIM YCIIOBHEM 3aBEPIIECHHS HHIYCTPHANBHON (asbl pa3sBuTHA.
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QHEPBEMUKH — ucmopuYecKue, coyuansHbie U 3Konozuyeckue acnexkmst

DTO ycnoBue ABAsETCS HEOOXOIMMBIM, HO HEAOCTATOYHBIM, MOCKOMbKY
B MOCTHHYCTPHAILHOM 00uiecTBe JioMmkHa ObITh pelleHa ewe 0/iHa OCHOBO-
NoNararollas 3aaaua — CHAGUAN3AUNA YICIEHHOCHU HaCe e HUA.

CoBpemeniHoe 061eCTBO, HE pelunBUIee DTy npodnemy, MM, Mo Kpainei
Mepe, He TpeJIPHHHMAIOUIEE YCHITHA JIN% €€ PEIUEHHA, HE MOXET CUMTaThes
HH Pa3BUTLIM, HY UMBUIN30BAHHBIM, MOCKONbLKY COBEPIUEHHO OYEBHAHO, YTO
6ECKOHTPOILHBIH POCT HACEIEHNS CTABHT MOJ1 HEMOCPEACTBEHHYIO YTpo3y Cy-
leCTBOBaHHE Yei0BeKa Kak GHONOTHYECKOTO BHJIA,

Ha puc. 1.5 B koopaunarax e/e*—AGR Hauecenbl nanHble as 146 crpau
MHPa, M0 KOTOPBIM UMEETCS HCYEPTIBIBAIOLIAA IJHEPTETHYECKa, IeMorpaduye-
ckas M kauMmatvyeckas MHpopmauus. B aTux crpanax B 1990 r. npoxusaio
994 % HaceneHus 3emid, BennunHbl e/e* HCUHCe b MO cOCTOAHMIO HA 1990 1.
(nna 6eiBuMxX pecnyonuk CCCP — Ha 1992 1), AGR naetcs 3a NATHIETHHA
nepuon 1985—1990 rr.

3HayeHHe MOCTPOSHHON AHArpaMMbl HE TOIBKO H @K€ HE CTONBKO B TOM,
YTO OHA MO3BO/AET MPOBECTH KIACCH(HUKALHNIO CTPaH COBPEMEHHOTO MUpa Ha
OCHOBE €CTeCTBEHHBIX MOKa3saresieli NOTpeOneHHus DHEpruu U jgeMorpaduue-
ckoil auHamukH. Ee ocoloe 3HaveHue 3aK104aETCA B TOM, YTO OHA TIPEACTaB-
nAeT coGOM AMarpaMMy COCTONHMA COBPEMEHHOTO MHPa ¢ SCHO 0003HAYCHHbI-
MH IPaHHLAMH 1 acuMnToTaMH. COBEPIIEHHO ACHO, YTO B pAMKaX €IMHOM MO-
fiend BCEe CTPaHbl MHpa OOHApYKHBAIOT [IBMKEHHE B HanpaBleHHH, 0003Ha-
UeHHOM yCIOBHAMH e/e* — 1 n AGR — 0. Buimonuenne THX yc10Bui U Oy-
NeT 03HayaTh OKOHYaHHe 3Tana HoBoi MCTOPHH YENOBEMECTBA, T.€. 3aBEpLIC-
HHE MEPEX0/a B CTAJMIO MOCTHH/LYCTPHATLHOrO 001ecTsa. .

O4YeBHAHO, YTO BCE CTPaHbl MOTYT OBITh KJIacCHQHUMPOBAHbI B HECKOJIBKO
rpynmnm.

Pernon 1. Pa3BuThble HHAYCTPHANLHBIE HIHM MOCTHHIYCTPHAIbHbIE CTpa-
HBI (CTPaHBl C BLICOKHMH J0X0aMH, 110 TepMuHOIorun BeeMupHoro 6anka)
XapakTepU3YIOTCA ONTHMANbHBIM yPOBHEM MOTPeONeHHS SHEPTUH e = 2—
— 14 Ty.m/(uen. - ron) (e/e* = 1) n HU3KUMN AGR (< 1,0 %), 3HAUHTENBHO HHKE
cpeanemuposoro (1,57 % 8 rog) B 1990—1995 rr. YuursiBad, YT0 TOUHOCTH
ypaBHEHHH, ONMCHIBAIOLIHX OMTTHMANIbHbIA YPOBEHD sHepronoTpebnenus, oue-
HuBaeTcs B +25 %, M0JI0OKEHHE HIKHEN TpaHHLbl NOTpebIeHUA JHePrHK And
MOCTHHAYCTPUAIBLHOTO 0GWEeCcTBa OMHCHIBACTCS NHHKEi e/e* = 0,75, OTanun-
TeJbHOH OCOOEHHOCTBIO JAHHOr0 pervona spnsercs (akT crabunusauuu
JYLUEBOIO MOTPeOIeHHs IHEPruH JUTs ONBIIWHCTBA BXO/ISLIMX B HETO CTPAH.

Pernon 2. IepexoaHas rpymnmna, B KOTopoii gemorpaduveckas crabunmnsa-
uMs IPAKTHYECKH HOCTHIHY T (AGR 3HAYNTENILHO HIMMXKE CPEIHEMHPOBOIO), HO
HacBIIEHUe DHepryell ele He HacTynuno. MHTepecHo, uTo 3Ta rpynmna 6onee
YEM HAIOJIOBUHY COCTOMT H3 OLIBUIMX SBPOMEHCKMX COLHANHCTHYECKHX CTPan
u esponeiickux pecrnybnuk OpiBlaero CCCP, sxknrovas Poccuio.

Pernon 3. HoBble pa3sBuTbie CTpaHbl (CTPaHbl CO CPeJHHMH J0XOAaMH)
XapaKTepH3YIOTCs MoTpedleHnemM SHEPriu HHXKE OnTHMamnbHOro (e/e™* < 1) M
cpeannmu AGR, na yposHe Bbiwe 1,0 % B roj. I'paHnuHOe 3Ha4eHHe MOTPed-
NIeHHS FHEPrHH, OTACAIOLIEE HOBBIE Pa3BHTBIE CTPaHbl OT Pa3BUBAIOILHMXCA,
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3HepaemUKa — ucmopudeckue, coylanbHbie t 3KonoauYvyeckue acnekmai

6uino oueHeHo [1] pavee B abcomothbix umudpax B 1,35 T y.1/(den. « ron), 4emy
B OTHOCHTENbHbBIX €JIHHHLIAX COOTBETCTBYET 3Ha4YeHue e/e* = 0,54,

Pernon 4. HeGonbluas rpynra ctpad — 3kcropTepos HedTv ¢ motpebiaeHu-
€M DHEpruu BBHILLE ONTUMAMBHOIO M MPUPOCTOM HaceIeHMA BbUE CpPeaHEMUPO-
BOro. 3Ta rpynna MOMXKET pACCMATPUBATLCHA KaK oco0as MepexoaHas Kareropus,
B KOTOPOI HAcBILEHHE SHeprHed NPoHU30INI0 paHblle aeMorpadudeckoil crabu-
NA3alHMH, B [TPOTUBOINOIOKHOCTE TOMY, YTO UMEJIO MECTO B PCTHOHE 1.

Pernon 5. Pa3suBarommecs cTpaHbl (CTPaHbl ¢ HU3KMMH JOXOAAMH, M0
TepMUHONOrMM BeemupHoro 6aHka) xapakTepu3yloTcs YpPOoBHEM NoTpedneHus
DHEPrUH 3HAYMTENIBHO HHXKE ONTUManbHOIO U AGR, Kak NpaBuio, BbIUE MH-
poBoro. Manele CTpaHel C HaceIeHUEM MeHee | MJIH 4Yen. Kaxnaas yCcJIOBHO OT-
HECEHA K PErHoHy 3.

1.4. Nporuo3 pa3suTus MUPOBON 3HepreTuku ao 2100 r.

B TedeHme MHOTMX JieT B MHpE CJOXKMJIACh CTAHJAPTHAs CXeMa BbIUMCIe-
HHA 3HepronoTpelieHus E B OyayLIeM N0 YPABHEHHUIO!

E = P(GNPIPYEIGNP), (1.1)

roe P — yYucleHHOCTh HaceneHus; GNP — BaToOBOH HALMOHANBHBIH ITPOAYKT.

B pamxax 3Toit cxeMbl HA MIAHUPYEMbIA MPOMEKYTOK BPEMEHH IETAKOTCA
MPEAnONoKeHU 0 CKOPOCTH M3MEHEHHsA BaJIOBOTO HALIMOHANIBHOTO IMPOAYKTA
Ha aywy HaceneHus GNP/P w ero aveprounTencusioctn E/GNP. Takoro pona
CUEHAPHM MOTYT ObITb HA3BAHLI TEMEONOTHYECKUMH, [TOCKOMBKY B X OCHOBE
JIEIKUT HA3HAYEHHAA B OyAYIIEM LEIb, ITYTH U CPEACTBA AOCTHXKECHUS KOTOPOi
n roane:kar onpeaenenuto. [lpencrapnerHns o Gru3NYECKOM HACHIIIEHUH [10-
TpeGHOCTEH B SHEPTUU UK PA3yMHOM CaMOOrPaHUUYSHUH YenoBeka, nubo ue-
JOH CTpaHbl 37€ch OTCYTCTBYIOT. HeyaAUBUTENBHO NO3ITOMY, YTO HEKOTOPBIE
NPOTHO3bl, BBITIOJIHEHHBIE HA OCHOBE ATOTO T101X0a, AAI0T COBEPLIEHHO HEBE-
posaTHbIE LUHUPPbl MHPOBOTO 3HepTOonoTpediaeHus Ha yposue 60 I't y 1/roa K ce-
penuHe HacToAEro ctoneTus [6]. JlononuuTensHOM TPYAHOCTRIO ITPH Peau-
3alMH TEJICONOTHYECKUX YCTAHOBOK ABNAETCA TO OOCTOATENBCTBO, YTO BEJM-
ynipl GNP/P n E/GNP He uMeIoT ScHbIX acUMTITOT, B 4acTHOCTH, Gnaroaaps
TOMY, YTO CTAHJAPTHAA eIMHHLA HIMEPEHHS GNP — ponnap CLUA — wuenbi-
TBIBAET CHIIbHbIE BpeMeHHbIe KoreGaHus.

[IpoTHBONOIOKHBIA MOAX0A K NPOrHO3HMPOBAHMIO DHEPTETHKM — TEHETUYE-
CKMii, B OCHOBE KOTOPOIO JISKMUT YTBEPIKACHHE, YTO UCTOPHUA PA3BUTHA OMNpPEIc-
NAET HacToALee u Oy ayulee Ha MHOro neT Bnepex [1, 7). D10 nosiokeHue xopo-
WO M3BECTHO M ILIMPOKO MCNOJb3YeTCs B TYMAHHUTAPHBIX H O0IIGCTBCHHBIX Hay-
Kax ¥ A4 U3y4eHua QYHAAMEHTANBHOTO JeTEPMUHAHTA COUMANIBHOTO Pa3BUTHSA,
KOTOPBIM, HECOMHEHHO, SBASETCH JHEPreTHKA, MOMKET MPUHECTU MONE3HBIH pe-
3y/1bTaT. Hudopmaunontoli 6a30il reHeTHUECKOro cueHapHus CIyKaT BpeMeH-
Hble PAAB] SHEPronoTpebicHHs B PA3TMUHBIX cTpaHax mupa. EctecTsento, uto
KaueCTBO MONyYaeMblX pe3yJIbTaTOB 3aBUCHT OT MPOAOMKUTENBHOCTH 3THX Pi-
noB. K coxaneHuto, onopHbIil OTPE30K BPEMEHH OTPAHUUYEH NATHIO MOCHEIHMMH
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BBEOEHWE B 3HEPTETHIKY TfIABA 1

JECATHIIETHAMY, MOCKONBEKY OoNlee WM MeHee XOpOolUo AOKYMEHTUPOBAHHEIE
JaHHble 3a Gonee paHuuii nepuon (1929—1949 rr) npuxoastcs Ha Bpems Be-
JIMKOH mienpeccy 1 Bropod Muposoi BOHHBI H ABNAIOTCA HEXAPAKTEPHBLIMH AN
HblHelHeld cTaguu ucTopudeckoro passurus. Mckomoe norpefnenmne nepsuu-
HOIt JHepruu £ B MOMEHT BPEMeHU T NpeacTasiaseT codoil cyMMy AJs NATH pe-
TMOHOB 3¢MHOTO 11apa W BLIpaXKaeTcs CIeAyIOmnM 06 pasoM:

5
E(t)= Y e,(T)P (1), (1.2)
i=1
rae i — HOMEpP pervoHa.

[TpuHUMas MocTyNar ¢ cradunuzaiuH noTpebieHns IHEPrul Ha AyIlly Hace-
JeHUd, T.€. 0 peanu3ailiuu A1 Kax/0H cTpaHbl, perMoHa M MUpa B UENOM ycTa-
HOBJIEHHOTO MPeAeNbHOro YpoBHs TMOTpelNeHus, ONpeleNeHHOI0 3KOHOMWYE-
CKMMH, COLMANBHBIMH, JKOMOTMYECKUMH OTPAHUUYEHHSMH, HCIIONb3YeM [pe-
NenbHbIH METOj| MOCTPOeHMA [IPOrHO3a dHepronotpebaetus. B nannyqmeM Bu-
JIe TPACKTOPHS [TPOT'HO3a TAKOTO THIIA ONWCHIBAETCH OTUCTHYECKOH (pyHKUMEH,
UMEIoLIeH HAauaNbHBIA 3KCIIOHEHUANIBHBIA YYACTOK pOCTa W aCUMIITOTY.

[Iporuo3s paszpaGateiBanca pasaefibHO Ans noTpefnenusa Ha Jylly Hacene-
HHUS KOMMEPUECKUX M HEKOMMEpHYeCKHX SHepropecypcos. J1ng Kaxaoro peruo-
Ha YPOBEHb cTa0WJIH3aLHH KOMMEpHECKOro sHepronoTpedaenns onpeaensncs
No UCTOPUYECKUM AAHHBIM, 4 TAKXKE MYyTEM 3KCMEPTHBIX OLEHOK ¢ [pUBlieYe-
HUEM HAUMOHANBLHBIX JHCPTCTHUYECKUX NMPOTHO30B U IUHPOKUM HCII0NB30BAHH-
€M KOHUEMUMHU NnoAoOus pa3sBUTHS IHEPTETHKU B pasiMYHBIX CTpaHax.

[ToTpeGneHne HEKOMMEPUECKOH HEPrUM Ha AYLUY HAaceNeHMs—BelIMYHHA
OpaKTHYeCKU NOCTOAHHAA ANiA KaXKAOIC W3 PerMOHOB HA MPOTIEHHWH BCEro
§a30BOro mepuoaa, NO3TOMY B KAa4E€CTBE IIPOTHO3a [IPUHHMAIACL COOTBETCT-
BYIOIas KOHCTaHTa. Pe3ynbTHPYIOHIHE KPUBBIE [TPOrHo3a notpebneHus sHep-
TUH JUIS MUPA B [[EJIOM ITPeACTABNACHBI Ha puc. 1.6,

E, I'ty.t/ron e, TY.1/(3el. *rom)
25 6
20

15

10

] L 1 1 1 1 1
1950 1975 2000 2025 2050 2075 Toan

Puc. 1.6. Bazosblii nporuos noauoro (E) 0 yaeabuoro (e) suepro-
norpebaenua B Mupe |1, 7]
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3Hepaemuxa — ucmopuvyeckue, coyuanbHbie U 3K0102UYeCKUe acnekmao!

[Mpu paspaGoTke [MPOTHO3a YUUTHIBAETCS HAIHUHE OMIPUUAMETbIBIX 0Dpam-
HbIX ceéAzeli ¢ cucheme Jnepzemura — Kiumant. K TakuM cBA3aM OTHOCATCS:

1) Bo3pacranre OWONpoIyKUHHU OOpeasbHBIX M YMEPEHHbBIX JIECOB CEBEp-
HOIO TOJIylapus B PE3Y/NbTaTe NOBLILIEHUS TEMIIEPATY Pbl, YB/IAXKHEHHOCTH H
CTUMYJIMPYIOIIETO BO3Je{CTBUS MOBLILIEHHON KOHLIEHTPAUUY JHOKCH1a YIUie-
poaa B arMocdepe, a TAKKe PAcLIMPEHME TPAHMUbI MX PACNPOCTPAaHEHUA HA
CEeBEP, B 30HY COBPEMEHHOH JeCOTYHAPbI;

2) 3aBHCUMOCTb YPOBHA NOTPEGIEHUA DHEPIUM OT KIMMATHYECKHX YCJIOBUH
M B MEPBYIO OUEPe]b OT TEMIIEPaTypbl OKPYKAlOILEIo BO3AyXa. Y4eT 370 00-
PaTHOM CBA3HM AT BO3MOXKHOCTb HEMNOCPEACTBEHHO GUEHHThL MEPCIEKTUBBI KO-
HOMWM 3HEPrUM B PEe3y/IbTaTe pasBUTHA Npolecca MIOOAJBHOTO IMOTEIUTEHHUS.
Kpome oueHKH HemocpeAcTBEHHOTO COKpalleHHs MOTPeOHOCTH B 3HEPrHU MPU
Pa3BUTUH TOOATBHOIO MOTEIIEHH HEOOX0AMMO TAKIKE MPHHHUMATE BO BHMMA-
Hue PPCKT TOKANBHOTO MOTENNMeHUs (TENIOBOTO OCTPOBA), XapaKTEpHOTro Al
paifoHOB KpYITHBIX FOPOJACKMX ArmoMepaiMii W PErHOHOB C BBICOKOH [L10THO-
CTBLIO HACEJICHHUS W COCPeAOTOYEeHHs WMHAycTpuanbHblX o0bekToB. Hannuue na
ropoackod TeppuTOprM acthanbTHPOBAHHBIX YIUII H NIICIIALEH, a TAKKE COJIep-
JKaliue B TOPOACKOii aTMocdepe razoBbiX M a3p0O30J1bHBIX 3arPA3HEHUI BbI3bIBACT
uaMeHeHue OasaHca COMHeYHOH paauaunu, COBOKYITHOCTb MEPEUNCIEHHBIX
hakTOpOB NPUBOANT K 0OPA30BAHMIO TAK HA3BIBAEMOI0 MOPOACKOTO «OCTPOBA TeE-
mia», T.. K TOMY, 4TO TIPU3eMHBI CTOH BO3/jyXa B Mpejenax ropoja
OKa3blRASTCS HA HECKOJIbKO [PajlycoB TEIUIEE, HEM B NIPHIOPOAHOH 30HE,

CyMMapHaﬂ JKOHOMUS IHCPIUH IJiA MHpa B UCJOM [IPH OXKUIACMOM [10BbI-
LIeHUK cpejiHerno0anbHOi TeMnepaTypol ripuMepHo Ha 1 °C o cpaBHEHHMIO ¢
Hopmoii 1951—1980 rr. coctasut B 2050 1. okono 1,5 I't y.1. D1a BesuuuHa
HAMHOIo IMpeBbIiACT COBPEMCHHOE ﬂOTpeaﬂeHI/lC 3HCPruv B Poccuy unn B
KuTae 1 coorBeTcTByeT COBpEeMEHHOMY 3HeprornioTpedaenuro Anonuu, [epma-
uuy, BennkoGpuranuu u Mcnauuu, BMecTe B3aThIX. Takum o0pasom, ykaszai-
Hble 00paTHbie CBH3W B CHCTEME BHEPreTUKa-KIMMAT MpeJcTaBisloT coboi
BakHeHwuit GakTop, BIMAIOWIMIA HA PA3BUTHE MUPOBOK DHEPTETHKH,

Honaras fesycnoBHoOil TeHaeHUMIO K cTadUIM3aunn aylesoro norpebe-
HHS DHEPTHH BO Bcex 0e3 UCKII0UeHHs CTPaHaX MWUPA, OTMETHM, UTO YPOBEHD
cTabWIM3aLHMHY H CPOKH €ro AOCTHXKEHHWS CYLUECTBEHHO pa3IHuaroTcs ANnf Ka-
#A0H cTpanel. Pasmuuus B cpokax ctabu/iM3auMu Jiis NATH PCIHOHOB MHpa
o0y c/OBIMBAIOT HEepaBHOMEpHBIH XapakTep pocta MUPOBROro mnoTpednenus
sHepruu. B Teuenne Gnuxaiimunx 20—25 net §yaeT NOCTENEHHO CHUXKATLCA 10-
MUHUPYIOLIasA podb B MUPOBOM 3HeprofanaHce cTpaH, BXOAAMNIMX B COCTaB pe-
rioHoB | W 2, 119 XOTOpBIX HackllieHue sHepronoTpednenus — nubo peank-
HocTh (peruod 1), nubo aeno Snukaiiwero Syaymero (peruoH 2). Bmecte ¢ TeM
NoATArABAHUE YPOBHA AKHU3HH U pPCATU3al[UA HaMeTHBLIEHCH YAKE CCrogHs TCH-
JICHLIMY NEPeMEeIIeHus IHEProeMKUX IMPOM3BOICTB M3 MHIYCTPUANILHO Pa3BUTLIX
B Pa3BUBAIOLINECS CTPAHbI MPUBCIAET K TOMY, YTO MPH BLICOKHUX TEMIMax pocTa
YHUCIEHHOCTH HaceneHWs pasBuBarolluxcda cTpan (1o 75 % oT mMHpoBOro B
2040 r.) perdoH S5 BeIHAET HA BeAYIME TO3MUHMK B MUPOBOH sHepreTvke (28 u
37 % obimero notpebiienns auepruu 8 2010 1 2050 . COOTBETCTBEHHO).
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BBENIEHWNE B BHEPTETUKY r1ABA 1

B pesynerare B riepuoa no 2025 1. oxuzaeTes coxpaHeHne COBPEMEHHOIO
YMEPEHHOTO TeMMNa pocTa MUPOBOIo noTpednenus sHepruv — okono 1,3 % B
roa u nposeuBiiag cebsa B nocaeauune 20 ner ctaGuausaums MUpOBOro ayiie-
BOro notpedienus ua ypoere 2,.3—2.4 T y.1/(4en. - ron).

[Tocne 2030 . MO NPOrHO3y HAYHETCS MEIEHHOE CHUMKEHHIE CPETHEMHPOBO-
r0 YPOBHA AyWEBOro norpebnenus snepruu 1o 2,3 1 y.1/(4en. - roa) k 2100 r,
4TO COOTBETCTBYET COBPEMEHHOMY YPOBHIO MOTpebieHMs B TAKMX CTpaHAax,
kak Apredtuna u [lopryranus. [1pu stom o6mee norpefnenue suepruu obHa-
PYAMBACT ABHYI TEHICHLIMIO K crabunusanum nocie 2050 . u naxe craGoro
YMEHBIIEHUS K KOHLY BeKa,

OnunM 13 BaxkHeH X (akTOPOR, YYHTHIBABIIKXCA MPH pas3paboTke Mpo-
rHO3a, ABAAETCA 0OECTICYCHHOCTE PecypcaMi MHPOBOH dHepreTuku, Hasupyo-
IIIEHCH Ha CXKUTaHHH HUCKOIMaeMoro 0pl'aI{H‘-leCKOFO TOTIJIHBA,

B pamkax paccmarpuBaeMoro nporxosa, e3ycioBHO, OTHOCS Erocs K Ka-
TErOPUU YMEPEHHBIX M0 aGCOMOTHRIM uU(paM TTOTpeGIeHIs 3HEPTHH, ucUep-
[MaHne pasBeJaHHBIX U3BIEKACMbIX 3a11acoB HE(TH M raza HACTYIUT He paHee
2050, a ¢ yyeTOM JONONHMUTENBHBIX W3B/IEKAEMBIX PECYpPCOB — [loCiTe
2100 r. Ecau npuHsTh BO BHMMAHHE, YTO PA3BEIaHHBIC H3BJIEKAEMbIE 3aachl
YIs 3HAaYMTENBHO MPEBOCXOAAT 3anachkl He(TH H rasa, BMECTE B3AThbIE, TO
MOXHO YTBEPAKAATb, YTO Pa3BUTHE MUPOBOH 3HEPreTHUKH [0 JAHHOMY CLIEHA-
puio ofecneyeHo B pecypcHOM OTHOWICHHHM §onee YeM Ha CTONETHe,

Vike cefiuac MOXKHO 3aKJIOUUTB, YTO BbICKA3aHHBIE HAMK Gofee 15 meT Ha-
3a/1 COOBPaKEHUS, [ONOKEHHBIE B OCHOBY MPEACTABAEHHOTO NPOTHO3a pa3Bu-
THS MHUPOBOH 3HEPreTHKH, MOJHOCTBIO ONMpaBaanuch. B Teuenue nocnegHux
12 neT OTKIOHEeHHMS AeHCTBUTENBLHBIX 3HAYEHMIL MHpOBOro 3Hepronorpebne-
HUA OT NpeackazaHusiX [7] Hu pasy He TipeBblcHAM 2 % — 3TO CIYIKHUT BECKHM
ApryMEHTOM B NOJb3Y BO3MOKHOCTH NOCTPOCHUS JOCTATOYHO TOUHOTO JONATO-
CPOYHOIO MPOrHO3a.

Eciu nipencrasnienuslit nonrocpodnslii mporHos pa3puTHs MHPOBOH 3Hep-
reTuku OyAeT peanusoBad, TO Hau{oee BEPOSATHBIE MEPCHEKTUBB 0Galb-
HbIX M3MCHEHUH KJAMMATa BBIDISIAT CAEAYIOMNM 00Pa3OM: MOXKHO NPEIIoNo-
AKHUTb, 4TO KaracTpohuuecKoro MOBBIEHHS CPEeIHETNOBaIbHOI TeMIepaTy pbI
HM B HACTYNUBIUEM, HU B MOCHEYIONMX BeKax He npousoiizer (puc. 1.7).
Bmecrte ¢ TeM, 3ameTHOE TOTeMIEHHE HEM3OEKHO B CUITY yiKe COBEPIUEHHBIX
ACHCTBUH, a TAKMKE B PE3y/1bTATe 3BOIOLHH ECTECTBEHHbIX taxTopos, Henoa-
BJIAaCTHBIX BONIC uenoBeka, Haubonee MHTEHCHBHO noTenneuue 6y1eT passu-
BaTbCsl B TeueHHe Onmkailiwmx 50 JIeT, ¥ 33 3TOT MePUOa TEMIIEpaTy pa NOBbI-
cuTca npuMepno Ha 0,7 °C, T.e. NpUBIU3NTENBHO TaK e, KaK B TeUeHUe Bee-
ro XX cronerus. [To HALIUM oueHkaMm, MUK TO6ANBHOTO NOTENTeHUS Oy et
3adukcupoBan Ha yposue okono 1,5 °C Bbille COBPEMEHHOTO, HO npousoiger
3TO €lIe OYCHB HECKOPO, npumepHo 4yepes 200 net. Takum obGpaszom, celivac
HET OCHOBAHMI JUT APAMATHYECKUX NIPOTHO30B M3MEHEHUS KJIHMATa, 4 cOOT-
BETCTBCHHO HET W JOCTATOYHBIX NPUYMH AN NPHHATHA U3ANHILHE KECTKUX
OTPAHMYATENLHBIX MEp, KACAIOMUXCA SMHCCHU JIMOKCHA YIIEPOaa UAN Pas-
BUTHS DHEPIETHKH,
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OHepzemuka —— ucmopuveckue, coyuansHele U 3K002UYECKUe acneKkmsl
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Pac. 1.7. Hameneuns cpegHer06anbiod TeMneparypbt (S-ieTHue CKOabIINHE
Cpe/dHHe AHOMATHN MO CPABHEHHIO ¢ HOpMoii 1951—1980 rr):

[ — Gazoserit mporHos MOU [1]; 2 — naHHbIe MHCTPYMEHTAIL HBIX HaOmonenui [5]

1.5. Pervonansibie acnekrbl rno6anbHOro novtenneHus

DHEpreTUKa OTHOCHTCS K TEM OTPAciIAM 3KOHOMMKH, Il OCOOEHHO CHITbHA
B3aMMOCBA3b JAEATENHHOCTH YENOBEeKa M COCTOSAHMA OKpYXaloUled cpejpl.
DHEepreTHUECKUH KOMILIEKC HE TONBKO BITMAET Ha aTMoCdepy M KIUMAT, HO
W CAM WCTTBITHIBAET 3HAYUTESTBHOE BO3NEHCTBHE €O CTOPOHBI [PHPOJAHO-KIN-
maTudeckux (Qaktopos. HcclenoBaHus MHOrOICTHMX BPEMEHHBIX pPAIOB
rnoTpedIeHUs pa3NUUHbIX BUIOB 3HepruH [8] nMOKaseIBAIOT CHIIEHYIO 3aBUCH-
MOCTb DHEPronoTpebACHUs OT TAKUX MapaMeTPOB Kak cpelHeMecAuHas u
cpeaHece30HHAd TEMIEPATYpa BO3AyXa, B BONbLIOIH cTeNeHH onpeaenslomux,
HANPUMEP, [POACJIKUTENBHOCTh OTOMUTENLHOTO NIEPHOJIA, €T0 TEMMNEPATYPY U
COOTBETCTBEHHO pacXo/ Teruia U ApYyrux BUA0GB 3HEPrud. PesyLTaThl npakTu-
yeckol paloThl PHEProcUcTeM TaKkKe MoxTBep:xKaalT 3ToT daxr. Ha puc. 1.8
npeAcTaBieHbl AaHHble pacueTa [8] usMeneHus AepuuuTa Tenna (MHTErpasb-
HBIH [10Ka3aTeNb [epenaaa TeMMepaTyp BHYTPU M BHE OTallIMBAcMbIX MOMe-
meHui 3a Bech OTONMMTENBHEBIH ITEPHOA) B TEUESHHE IEPBOH NOJIOBHHBI HBIHEIL-
HEro CToNEeTHs HA TeppuTopuH Poccuu, 10 KOTOPHIM MOMHO paccuuTaTh 00y-
CNOBJEHHBIE IMHAMMKOM KITMMATa W3MEHEHHd pacxoja Tomnnusa B cdepe Ten-
JocHatkeHus. DTOT MOKA3aTC/Ib B HACTOALISE BPEMs NMPMHMMAST 3HA4YCHUA
o1 5000 rpagyco-cytok B FOxuod CuGupn u uwa JlanbHem Boctoke 10
12 000 rpasiyco-cytok Ha ceepe Boctounoit CuGupu. Cpennee yMeHblUCHHE
3TOTO KIuMarnueckoro napaMerpa k 2050 r. no cpaBHeHHIO ¢ XX B. COCTaBUT
oko;10 1000 rpaayco-cyToK, 3TO MPOM30HAET YACTUUHO 33 CHET YMEHbIUEHHS
NpOAOIKHUTENBHOCTH OTOTIUTENLHOTO fepuoaa Ha 5-20 cyT, mpHueM Makcu-
MajbHble aHOMANHU CKHUIAIOTCA B 0KHBIX paiionax Cubupu u Jlaneuero Boc-
TOKa, W, B Gonblueif creneun, 3a CUeT pocTa CpeAHeH TeMIepaTypsl
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SHepeemw{a -— ucmopudeckue, coyuanbible U akofloguveckue acriekmai

OTOMMTENbHOTO nepHoaa Ha 2—4 °C, ¢ Haubo/IbIUIMMH H3MEHEHUSMH B CCBEp-
HBIX paioHax.

Oskupaemas k 2050 . exerogHas 3koHoMus Torauea B PO (1o cpaBHEHHIO
¢ COBpeMEHHbIMM HOpMaTuBamu) aocTurder 10-15 % B cesepHbIX paiioHax,
15-20 % — B ueHTpalibHbIX U 10kKHbIX. K cepeaune XXI B. B UeTOM Ha TEppU-
Topun Poccuu B pesysibTare M3MEHEHHS NMPUPOAHO-KIMMATHUYECKHX YCIOBHH
MOZKHO OXKHAATh COKPAIEHNs NOTPEOICHNS SHEPTHUH HA OTOMNCHHE B pa3MEpe
90 MJIH T Yy.T., YTO CPABHMMO C MOTE€HLHANOM OPraHU3aLMOHHO-TEXHONIOTHHE-
CKMX Mep T10 SKOHOMMH 3HEPropecypcoB B cepe dNEKTPOIHEPIETHKH U Ter-
nocHabxkenust (90—100 mMau T y.1/roa, mo aauHbiM [9]). Cneayer OTMETHUTS,
YTO DTAa BENMUHMHA ONPEIACIAECTCH TOAbKO H3MEHEHUEM IPUPOAHO-KIUMATHYE-
CKMX YCJIOBMI Ha TEPPUTOPHH PETMOHA M HE NPUHMUMAET BO BHHUMAHHE H3ME-
HEHHME AeMorpaduueckux U SKoHOMUUeckux nokasarened. [lpu stoM cymmap-
HBIH MONMKUTENLHBINA 3(GPEeKT B 0TEUeCTBEHHON IHEPTETHKE OT OXKHIAACMBIX
KIMMaTHYECKUX W3MeHeHuil B Poccun ene Bbilue — Mo cOOTHOWEHUKO U3 [1],
CBA3LIBAIOLIEMY TIOJIHOE 3HepronoTpedneHue CO CPEIHEroJ0BOH TeMISpary-
poii, k 2050 . on coctaBut npumepHo 140 MJH T y.T. €X€rogHo.

KyMysiTHBHAS 5KOHOMHS TOIUTMBA, 00YCJIOBJICHHAs M3MEHEHWAMM K/IMMaTa
na Tepputopun Poccun B 2000-2050 rr., NOCTUTHET NMPUMEPHO 2 MJIPA T Y.T.,
4TO cocTaBaAeT 0KoJlo 20 % JOKa3aHHbIX M3BICKAEMbIX 3aM1acoB CbIPOil He(TH
W raszoBOro KoHaecHcata B Poccuu (oxono 10 mapa T y.7. Ha wavano 2000 r).
70 GoNbIUE pa3BefaHHbIX M3BIECKAEMBIX 3aMacoB He(Tu KpyHeHiued Ha Tep-
putopun  ctpanbl  Tumano-Tleuopckoi  HeTEra3oHOCHOM TIPOBUHLMY
(1,9 Mnpa T y.T.).

1.6. MexayHapogHoe npupoAoOXpaHHoe perynupoBaHne

TMoMHMO CYILECTBYIOIMX HA CETOAHA HALlMOHA/IbHbIX CTAHIAPTOB, OMpeae-
JAOMUX YPOBHHU AONYCTUMBIX BRIGPOCOB 3arps3HAIOIIMX BEIECTB B aTMOChe-
PY M UX KOHUEHTPauMil B BO3AYXe, B MHAYCTPHAIbHLIX PETHOHAX MUpa JeiCT-
ByeT psAJ [IPOrpaMM [0 MOHMTOPWHTY W PErY/JIHMPOBAaHHIO TPAHCIPAHHYHOIO
repeHoca 3arpa3HeHHMil, B 4acTHOCTHM, OKCHAOB cepbl M asota. B Empome c
1970 . medicTeyeT llporpaMMa MOHMTOPHUHIA M OLIEHKW [EPEHOCA 3arpssHe-
uuii Ha panebuue pacctosuus (EMEP), B CesepHoit AMepuKe aHajoruuiibie
uesm umeet [porpaMma uccaeaoBaHus KucnoTHeix ocaakos (NAPAP) [4].

Poccus (B psae ciyuaes kak npasonpeeMuuua CCCP) nmoanucana m paru-
duumposana Tpu npoTokona K Kousenuun EBponefickol 5KOHOMHYECKOH KO-
muccun OOH (1979 1) 1o TpaHcrpaHU4HOMY NEpeHoCy 3arpa3HeHuii Ha 6onb-
WHE PaccTOsHUS: ABA MO okcHaaM cepbl (1985 n 1994 rr) n oaux no okeraam
asota (1988 1) [4]. Jipa nokymenra (1985 u 1988 rr.) periaMeHTHPOBANH Bbl-
6pocsl B 90-x rogax XX B., 1 BeIGpockl B oTedecTBeHHOM TOK 3a aT0T nepuon
MOJHOCTBIO y/0BNETBOPAIM MEKIyHApPoAHbIM HopMaTHBaM [10].
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BBELEHUWE B SHEPIETUIKY rNABA 1

PacueTbl BO3MOKHBIX aTMOcdepHbIX BRIGPocOB B poccuiickom TIK moka-
3BIBAIOT, HTO B pe3ysbTaTe peanusauumu OuepreTueckoll crpareruu Poccun
Ha nepuoa 10 2020 r. npefenbHLIE 3HAYSHUS IMUCCUM OKCHIOB Cephl U asora,
YCTaHOBJICHHBIE COOTBETCTBYIOWMMH NOKYMEHTAMU Mes Ay HAPOHOIO TMpaBa,
TaKKe HE¢ OYAYT MPEBbILIEHBI,

Hwxe npusenensl nauibie o Bbinosuennn Poccueit 0643aTeNbeTs 110 Mesk-
AYHAPO/IHBIM COTAIEHHAM B 0OIACTH OXpaHbl OKPysKAIOLIEH Cpebl (1o, 117.

O6bekt peryiuposanud, . .. [1apHNKORBIE OxcHup cepbr! Oxcuasr azora!
ras

MexkayHapomubrit

DOKYMEHT . . . oo v et . Knorekih Iporokon IMpoToken HpoTokon
NpOTOKON 1985~ 1994 1. 1988 .

1997 .
Bazosweiftron ., ..., ..., .. 1990 1980 1987
bazoBuit yposenb amucenn .. 830 mumT 7,16 man T SO, 235muuT
C:xs Nog
Pacuernsii ron ,........ 2008—2012 1993 2000—2010 1994

Paspemeunnii
YPOREHL IMHCCUH,

B % K 6a30B0OMY . . ... .. 100 70 60 100
B HATYPalbHOM
BLIDAKEHUH, . , , . .. . .. B0mant  S50Mamt SO, 43manT S0, 235MauT
Cams NOZ
DakTrucckuit (0Ku1aeMbIi)
YpOBeHb IMHMCCHH., . | . | con (620=700) 3,9 MauTSO, 3,03,3—3,9) 1,3 MauT NO,
mant C, M T SO,

' Oteocutea Al K €BPONERCKOI TCPPHTOPHH Poccum.

C nauana 90-x ronos XX s. BOMNPOCHI NPENOTBPALIEHHS KaTacTpoduyeckux
M3MEHEHUH KITUMATa 3aHUMAIOT OCHOBHOE MECTO B MeXK Ay HAPOJHOM 3KOA0CH-
Heckom sakonomarenscTee. B 1992 B Puo-ge-XKawneiipo npeacrasurensmu
bonee yem 150 rocynapets 6uina noanucana PamMounas Kousenuus OOH rio
M3MCHEHUAM KITUMaTa — NOKYMEHT, OnpeaenuBIINH OCHOBHbIE HanpasieHus
MEHCIYHAPOAHOTO COTPYAHHYECTBA B OGNACTH M3YUEHUS KIMMATA W rpenoT-
BPanICHUs €ro KaracTpouueckux uiMeHenuit. B 1997 - CTPaHBI-YUaCTHH LB
Pamounoii Konsenuun OOH noanucanu B Kunoto HpoTokon o coxpawenuio
SMHUCCHH NAPHHUKOBLIX Ta30B, B KOTOPOM OMNPEIeNeHbl 00S3aTenbcTBa paga
CTpaH (TaK HasblBaeMble cTpanbl [Tpunoxkenus |, BIJIFOUAIO LLEr0 HHAYCTPUAND-
HO pa3BUTBIC rOCY/[APCTBA) MO PETYJIHPOBAHMIO HALMOHATbHbBIX BLIOpPOCOB B
atmocdepy. CornacHo 5ToMy 1paBoBOMY AJoKyMeHTy Poccus npuusina ua ce6s
06513aTeNbCTRO HE MpeBbIcHThL B 2008—2012 T YPOBHS BbIOPOCOB MapHHKO-
BbIX rasos 1990 r.
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Puc. 1.9. Cymmapnas 5MHCCHSA NAPUHKORLIX FaloB (B yRIEPOJHOM IKBHBA-
Aente) B TOK Poccun npu peanniauny JuepreTudeckoii crparernt PoccHu
(2003 r.) mo aamubim [11]:

1 — orrruMucTHYE cKHit BAPHAHT; 2 — YMEpPEHHbIH BapHaHT

Huxe npuBenenbl orpaHudenns KHOTCKOrO NpoTOKO/A HAa SMUCCHIC [1apHH-
KOBBIX ra30B Ansi HekoTopbix cTpad K3 INpunoxenns I Iporokona (ykaszan pas-
peleHHblil yposerb 3muccun B 2008—2012 rr. no cpasuenuio ¢ 1990 ., %):

Crpana % Crpana %
ABOTPEMN: + oz v wiass o 108 BOSEH I oo s s somwes soemasss 160
EC . o rie wonfi il £ Wil 05 92 PyMBIHAS . . ..o vvei i inivns 92
Upnanaua .. ..., 92 CILA . ..o 93
HCHEHANR w5 soovevess sz s smvsmose 110 55 T1Ti) 1| 11 O ——— 100
Kawmanma. .. .......oovivuennn. 94 XOpBaTHA : iv v v v snvan wvwin 95
Hosas 3examams .. ............ 100 YeXusa ..onee i 92
HopBerus. ............vvunns 101 DOTOUM R v st wr anisnce s 92
[loapwa. .................... 94 SIMOHMS ..o 94

KHOTCKUI MPOTOKON A0JIKEH BCTYIUThL B culty depes 90 nuei nocne Toro,
Kak ero patuduuupyeT He Medee 55 rocyaapcTB — cTpaH KOHBEHUMH, B TOM
YUCNE PA3BUTHIE CTPAHEBI, HA A0 KOTOPLIX MPUXOAMTCH KaK MHUHUMYM 55 %
00X BBIGPOCOB IMOKCHIA YIIEpoaa 3Toi rpyrisl cTpad. Boixoa B 2002 1.
CIUA (34 % cymmapuoit smuccun CO, pa3puThix cTpa B 1990 1) u3 [IpoTo-

Kolla u oTKitaabiBahue Poccuedt (16 % sMuccu) ero paTHhHKaUWM OTOABH-
TaloT BCTYMUIEHHE B CHUAY 3TOTO JOKYMEHTA HAa HEOIPEACICHHbIH CPOK,

YposeHb 3HepronorpetneHus U pecypcias §asa, 3aJI0KEHHbIE B JHEpreTH-
uecko crpareruu Poccuu Ha mepuona Ao 2020 T, Mo3BOJAIOT BLINONHUTD
yciioBus, HanaraeMble KHOTCKMM NpPOTOKONOM HA HALly CTpaHy B ciyuae ero
BCTyTuieHus B cumy (puc, 1.9). B 570ii cBS3u yMecTHO HarloMHHUTB, uTo TOK
Poccuu  oTBeTcTBEHEH 33 OMHCCHIO TipuMepHo 85 % ofwero ofbema
TIaPHUKOBBIX T'a30B.

BoiBoAbl

B nocnegHiomw aeKaly MUHYBILETO CTOJETHA COXPAHMIAch TEHASHUMA K
CHUKEHHUIO TEMIIOB POCTA MHPOBOTO JHEPronoTpedieHus, KOTOphIe COCTABUIIH
B cpeaHeM 3a aecAatunetue 1,3 % B rog v ObITM caMBIMM HU3KHMH 3a MOCHea-

3—73 3



BBEOEHWE B SHEPFETHKY [TIABA 1

Hue 70 5eT, 4To NOATBEPKNAET Te3UC O CTAbUIHIALMM YAENBHOIO 3HEPromno-
TpeClIeHHS B SKOHOMHYECKH Pa3BUTHIX CTPAHAX M MHpPE B LIEJTOM.

Haubonee NECCHMUCTHYECKHE FIPOTHO3bl MHPOBOTO pa3BuUTulA, Npeanosarae-

IIME NPOAC/IAKEHHE NeMOrpadUUecKOro B3pbiBa, GeyaepiHblii PocT MHPOBOTO
OHEepronoTpeb/IcHNs, HEKOHTPOIHPYEMYIO IMHCCHIO TTAPHUKOBLIX [A30B H COOT-
BETCTBCHHO 3HAYUTE/IbHOE M00aNLHOE NOTEMUIEHHE, B NPOLIEAIIEM CTONETHH He
onpasaanuce. bosiee Toro, Myl gBseMCH CBUAETENIMU ABHEIX NPH3HAKOB COKpa-
LEHHMA MacIITaboB aHTPOMOTEHHOTO BTOPKEHHUS B OKPYKaloIyIO Cpeny.

KonTponeHble Bonpoct

KakoBei nepcnexTBsl pa3BuTHs MHpOBOH aHepreTnku B8 XXI B., creaxyer niu oxu-
AaTk CYWECCTBCHAOTO POCTA MOTPedAeHUs 3HEPTUM B Snukaiimue 100 get?

OnvMTe IHHAMMKY M3MEHeHwui CPENHErNOGaNbHOM TeMnepaTypel B TedeHHe
TIOCIEAHEr0 CTONECTHA M AAATE MPOr'HO3 ITHX M3MeHeunit B XX| B,

Kakum ofpazom mobansHoe noTemmenue OyIIeT NpOABAATHCH HA TeppuTOpHH Poc-
CHH H KaK OHO CKaKETCA HA YPOBHE TEMIO- H IHEPronoTpedneHus?

OnuumTte TUHAMMKY M3MEHEHHS yIEeNbHbIX BLIOPOCOB OCHOBHBIX TOKCHYHBIX [a-
308 (SO, n NO,) B nociennse 25 net u naitte e 06bACHEHME,

Yro npenctaenset coboit Kuotckuii npotokon 1997 r u kak BBIMMIA/IAT €ro orpa-
HHHUCHHS 10 IMHCCUH OCHOBIBIX MIAPHUKOBBIX ra30B AIS PA3IHYHLIX CTpaH MHpa?

JNiutepatypa Ans caMOCTOATENBHOrO M3y4eHUa

. JHeprHa, npupoaa M kmiMar / 3. B, Kamvenko, A. B. Knumenxo, T, H. Aujpeftyerko u 1p.

M.: Manarenscteo MDH, 1997,

2. Energy Statistics Yearbook 1999. New York: United Nations, 2002.

- World Population Prospects: The 2002 Revision. Vol. 1. The Comprehensive Tables. New

York: United Nations, 2003.

- The State of Transboundary Air Pollution. 1992 Update, United Nations Economic Comis-

sion for Europe. New York, UN, 1993,

- Jones. P.D. and Moberg, A. Hemispheric and large-scale surface air temperature variations:

An extensive revision and an update to 2001 /#/ J. Climate. 2003. Vol. 16, P, 206—223.

. Edmonds J., Reilly J. M. Global Energy: Assessing the Future. Oxford: Oxford University

Press, 1985.

. Chmitin C. 10., Knumenko B. B., ®enopos M, B. Ilporxos passutus DHEPTETHKHM H

IMHCCHA THOKCHIA yraeposa B arMocdepy ua nepron o 2100 roga // Jokmanm PAH, 1994,
T. 336. Ne 4. C. 476—480.

. M3Menenne napaverpor oronurensHoro [IEpHORA HA eBponerckolt Tepputopuu Poccri

B pesyabTare 1mobaibuoro norennenus / B, B. KnuMenko, A. B, Kmnmenxo, A. T Tepewmun,
O. B. Mukyumna // Uss. PAH. Cep. Duepreruxa, 2002, Neo 2. C. 10—27.

- JHepreTuueckan crparerds Poccud pa nepuon o 2020 roma (yreepsknena pacrnopfxe-

tiveM Tlpasarenscrsa Poccniickoit Penepaunu or 28 asrycra 2003 r. Ne 123 4-p).

. Focynapetpennntit a0k1an «Q cocrogimn OKPYXAIOUIEH NpHponHOil cpeasl Poccuitckoi

®enepauuu B 2002 ny MIIP PO, M., 2003.

. IMHCCHR NAPHHKOBLIX rasoB B TOK Poceuu: HCTOPHs W nepcriekThBel / B. B. Knumenko,

A. B. Knumenko, A, T, Tepeurnn, A, C. Besnocosa // Misectus PAH. Duepreruxa, 2003.
Ne 1. C. 86-97.



nasa emopas

TONNAUBHO-3HEPTETUYECKMA KOMNJEKC —
COCTAB U OCHOBHbIE MOHATUSA

Eute B rmy0oKoil ApeBHOCTH YeTOBEYECKHiT PpoA OCBOHJI OTOHb, H300pen
JyK W TPUPYYHN TATJIOBBIX KHBOTHLIX, 3a/10KHWB 3THM OCHOBBI AHTPONOIeH-
HO#l JHEPreTHKH — COBOKYIHOCTH TeXHOJOTHIl W CpeAcTB M3IBIACUEHUS H
npeobpa3oBaHus 3HEpPrud, cO3AaHHON HENOBEKOM CcHayaja A/1s 3aluTbl OT
OKpYyatoueH cpeapl, a 3aTeM W s ee npucnocobiaeHud K CBOHM HYXaaM.
HelHe aHTpONoOreHHas HepreTHKA pasBu/lachk B KpyrnHyio cdepy uyenoseye-
CKOM MAeATENLHOCTH, Ime 3aHATO He MeHee 10 % paboTaiomiero HacesneHus
3emiu [1]. CoBpeMeHHOE PHEPreTHYECKOE X03HHCTBO BK/IIOHAET BCKO COBO-
KYMHOCTE [MPearpHaTHii, YCTAHOBOK M COOPYKEHMH, a Takke CBAILIBAIONIHX
UX XO34HCTBEHHBIX OTHOILeHHH, KOTOpble obecneyuBatoT (pyHKUHOHUPOBa-
HHe M pa3BuTHe A0OLIYH (MPOH3BOACTBEA) JHEPIOPECYPCOB M BCEX LEAOUYEK UX
npeodpa3oBaHud [0 KOHEHUHBLIX YCTAHOBOK MoTpeduTenci BKAKHUHTENBLHO.
YKpynHeHHas cXema OCHOBHBIX Lenouyek npeo0pa3oBaHus IHEPreTHUeCKUX
pecypcoB nokasaHa Ha puc. 2.1 [2].

B 3aBucuMocCTU OT CTajiMu npeodpazoBaHus pazMyatoTCs:

®  NepeuvHaa SHepauA — DHEePreTHYECKUEe pecypchbl, HIBIeKaeMble M3 OK-
pyxatomel cpefibl. MHHEpalLHOE W PaCTHUTE/ILHOE OPraHMYecKOe TOTLIMBO,
MEXaHHYeCcKad IHEPrus BOAbI M BeTpa, yueBas 3Heprus ConHua, TENJIO Helap
3emMJH, pyAbl JeJSUIHXCS MaTepUalIoB W Ap.;

®  n00ged€eHHAs SHEP2UA — IHEPTOHOCHTENH, MOJydaeMsbie noTpeburens-
MM pazHble BUABI XUAKOIO, TBEPACOrc u razoodpazHOro TOMINBA, IJICKTPO-
JHEprug, nap u ropsyas BoJa, pazHble HOCHTE/IM MeXaHWUeCKOHi 3HepTHH, Ae-
JAMCCS MATEepHANLI 1 Ip.;

o xomeyHas onepeus — (POpMa JHEPrHH, HENOCPEACTBEHHO NMpHMEHAeMas
B MPOU3IBOACTBEHHBIX, TPAHCMOPTHLIX WM OBLITOBLIX Mpoueccax notpedure-
Jeit: 3NeKTpoHHa#, MEXaHHYECKas, CBETOBafA, TEM/IO Pa3HEIX TOTEHLMANIOB,
XUMUUECKad, 3BYKOBas, pagHauuoHHas u ap.

Onupasdcs Ha BBeACHHbIE NOHATHA, TOJE3IHO BLIAEIUTL ClEIyKOLHE
COCTABJIAIOIIME FHECPTETUYECKOIO XO38HCTBRA:
3t 35
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TONNUBHG-3HEPEEMUYECKUT KOMITIIEKC -— COCMAas U OCHOBHbIE TOHAMUSA

s TonMBHO-DHepreTruuecknii kommaeke (TIK) — vacts sHepreTHye-
CKOMo X03siicTBa OT n00bIuK (MPOW3BOACTBA) IHEPreTHUECKHX PECyYpCoB A0
nosy4YeHus HeproHocuTeneit noTpeduTeNamMu;

e JaexTpodHepreTHka — yacte TOK, obecneunBaiomas npou3BOACTRBO 1
pacrpeseeH’e 3NeKTPOIHEPTHH H TerIa;

e NeRTpaJn30BAEHOC TemaocHaGkenne — vacTh TOK, obecneunsaio-
ufas MPOM3BOACTBO M paclpefeleHne napa H Topsayed BOAbl 0T MCTOYHHKOB
00HIero MoJbL30BAHKS;

¢ Tema0QMKAOHA — YACTh ICKTPOIHEPTETHKH M LIEHTPaIH30BaHHOTO
TennocHabxeHus, obecneunBaromas KOMOMHHPOBAHHOE TPOH3BOJACTBO BJIEK-
TPO3HEpPTHH, Napa W ropAueif BoAb Ha TenoviekrpoueHTpansax (TIL) u ma-
FHCTPabHEIH TPAHCHOPT TETIA.

COCTOSHHE IHEPreTHYECKOrO X034iiCTBa M BO3MOMKHBIE MEPCMNEKTHBEI €ro
pasBUTHA XapaKTepu3yrOTCs MHOTOYPOBHEBOH CHCTEMONH moniugno-snepee-
muveckiux barancos, 00eCeTHBAIOIMX 118 paccMaTpruBaeMoro obobekTa (MHU-
pa, CTpaHbl, perHOHa, OTPAC:IH, MPEANPHATHS, UEXa, YCTAHOBKH H T.J.) coma-
coBaHMe MPHUX0/Ja M PACcX0Ja BCeX BHIOB HEPTUH Mo BceM (asam ee npeobpa-
30BaHUA B rpaHHLIaX JaHHOro ofbexra.

Tpu paspaBorke 3HepreTHueCKHX DasiaHcOB Ha Kax10H dase npeobpazosa-
HUA IHEPTHH B 00A3aTe/TbHOM MOPAAKE YUHTHIBAOTCA koo duyuenmsr nones-
nozo deticmeust (KILJ1) 3HepreTHYeCKUX YCTAHOBOK — MCUHCJIEHHOE B OHUX
eAMHNLAX M3MEPEHUA OTHOLIEHWE OTMYLICHHOH IHeprUM K roaBeaeHHOH, B
snekTpo3HepreTuke Haubosiee nHdopmarusuel KILJ anekrpocraHuuii, koro-
peie B HacTosmiee BpeMs coctasmoT B Poccuu 0,9—0,97 ana ruaposnexrpo-
ctannuii (I'C), ot 0,5 no 0,75 ana TIL, or 0,33 10 0,42 A519 TEMJIOBLIX KOH-
gencauonHuX anektpoctanimii (K2C) u 0,28—0,33 a1 aToMHBIX 3/1eKTpO-
cranuuii (ADC).

IMpouzseaeHye KO3pGUIHMEHTOB TOJIE3HOT0 JeiCTBUA [0 BCEM LEMNOYKaM
npeoGpazoBaHus IHEPrytH OT MEPBHYHBIX MCTOYHHKOB [0 €€ YTHJIHM3ALMH MO-
TpebuTeaMu aaeT kos@uyuenm noaesnoeo ucnonvzosanus (KITH) aneprum,
paBHbIil TAKKE OTHOLICHHIO KOHEYHOH 3Hepruu K nepBuyHOii. Ilo nocaeminm
U3 BBIMOJHABIUMXCs B cTpaHe pacueTos [1, 3] B cepeanne 80-x rogos XX 8.
KIIH sHepretuueckoro xo3gitcrsa CCCP cocrasnan 0,37—0.4.

Ecnu onpenenuTs kosghuyjuenm usgieveHua dHep2un Kak OTHOLWEHHE U3-
BJIEYEHHbIX [EPBUYHLIX JHEPrOpecYPCcoB K X COAEPKAHHIO B IPHPOIHON cpe-
Ae B MecTax pa3paboTky (B HACTOAILIEE Bpems B 3aBUCHMOCTH OT BMJA JHEp-
ropecypca oH coctasnset oT 0,2 1o 0,4), To obwuii kosPpPuyuenm ucnonvzo-
8AHUA APUPOOHBIX DHEP2eMuYeckix pecypco8 OLEHHBAETCS [MPOU3BEIEHHEM
(0,37—0,4) - (0,2—0,4) u HaxoguTcs B guanasose ot 0,1 no 0,15. D10 mMoka-
3BIBAET, UTO MOTYYas aHTPOMOTCHHAs JHEPreTHKA M B HAaCTOAIEE BpPeMdA pac-
XO/lyeT IHepreTUYecKHe pecypehl MIAHeThl ¢ XPPEKTHBHOCTLIO KOCTPa AEpPBO-
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BBELEHUE B SHEPMETHKY [TIABA 2

OBITHOTO Yenoseka. PaguKalbHOR H3MEHEHHE TAKOTO TION0MNKEHHS NyTeM Kpar-
HOTO MOBBIIEHHA KOIPHHULUHEHTA UCTIONBIOBAHUS MPUPOLHBIX 3HEPropecyp-
COB AB/IACTCH HEOOXOAMMBIM YCJIOBUEM He TOJILKO yCTOHYHBOFO pa3sBUTHS, HO
M NPOCTO BBUKHBAHHUA YeJ0BeYeckoro obmecTBa.

A MacluTabbl aHTPONOreHHON SHEPreTHKH AeHCTBHTEILHO BIIEYaTAMIOHIHE
[4]. B nauane TpeTnero ThicsayeneTMs noGbiva (NpoM3BOCTBO) HEpPBUYHBIX
SHEPropecypeos B Mupe npesbicuna 10 Mapa T HepraHoro 3KBHBalleHTa, UTO
COCTaB/IACT CBbILIE 14 MAPA T YCIOBHOTO TOTTHBA. A XOTH 3TO MeHee 0,3 %
JHEPruy, 3aTpayMBaeMOM Ha MOMIepXKaHHE BCEX BHJOB JKU3HEACATEILHOCTY
(BK0uas HOTOCHHTE3 pacTeHnil) Ha NNTAHETe, CaMa COMOCTABUMOCT nopsan-
KOB STHX BCMYHH CBH/IETENILCTBYET O TMFaHTCKOM POCTE JHEPreTHYeCKOi
OCHALICHHOCTH YenoBeyecTsa. CpaBHEHHE e CPeiHEMUPOBOil JHEpProBOOpYy-
CHHOCTH yesioBeka (2,35 T y.T.) ¢ ero co6CTBEHHOI rog0Boi paboTocnocod-
HOCTbIO (0,05 T y.T.) MoKa3seIBaeT, YTO KaI0rO SKUTENS THIAHEeTLI CEeroAHd
«obCnyxuBaeT B cpeHeM 47 HeBHANMBIX paboTuukos, B Poccuu 3to cooT-
HOIIeHUe paBHO 120, a B HEKOTOPBIX cTpaHax mpeBbilwaeT 250,

B xonue 80-x romos XX . CCCP 6bin1 KpYMHEHLIUM B MHDPE NIPOU3BOANTE-
JIEM W SKenoprepom auepropecypcos. C pacnagom CCCP 8 Poccuu okazaioch
npuMepHoO nBe TpeTw ero TOK, a kpusucHelit nepexon K PBIHOYHOM 3KOHOMU-
K€ BBOC COKpATHII NPOMBILLICHHOE NIPOU3BOACTEO, HA 40 % yMeHbLIIMA BaJiO-
BOW BHYTPeHHMiI npoaykr Poccuu u Ha HETBEPTh — MPOM3BOACTBO MEpPBHUY-
HbIX SHEpropecypeos (puc. 2.2). Havasumiuiics B 1999 & noxbeM SKOHOMHKH |
T3K BuinpasyisieT cutyauuio, Tem ne MeHee, B Hayane XXI B. Poccus oTouna
Ha BTOPOC MECTO B MHpe MO 3KCNOpTy Tomunea (nocie OIIK), Ha YeTBEpTOE
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Puc. 2.2. lunamuxa BBII u nponzsogcrna HPOMBINLIENHOA npoaykuun B Poccnn (%):
! — 1o6brya raza; 2 — npoH3BONCTEO JAEKTpodHeprin; 3 — npoussoacrse TOP; 4 — BBIL; 5§ —
no0bi4a HeiTH; 6 — HPOH3BOACTBRO HPOMBILIEHHON MpoayKUMK

38



TornnugHo-3Repeemuyeckull KOMAAeKC — cocmae U OCHO8HbIe MOHAMUSA

; 2500

MJIH T Y.T.
L]

- 2000

—

[N ZZ

—
¥
=
(=]

E—

—
LS

=
>
=3
4

W

wn
=2
=

Tpoussoicrsoe H NotpeGacHue TOP

SWN [ 7
MMM~

N I
NN RGN 27

N[

_

) %

"~

CIIA onakK Kurait Poccua Espoiieiickuii coros
i . (25 wneHOB)
Heds D I'az E Trepaoe TOILIHBO HeTonnHeHeLE pECYpes

Puc. 2.3. Muposbie auaepbl B npoussoacTee (1) v norpebaenuny (2) >uepruun
(no cocroanum 2001 1)

MECTO [0 IPOH3BOJACTBY HEpBHYHBLIX »Hepropecypcos (yerynas CUIA u
Kurato) v no ux sHyTpeHHeMy notpebienuro (puc. 2.3). Havarinuiica noabem
IKOHOMHWKH COMPOBOXKIAETCS POCTOM NPOM3BOJCTBA M MOTPeCIEHHS IHEPro-
pecypcoB, HO B 0003pMMOH MepcleKTHBE 3TO He M3MEHUT MecTta Poccuu B
MHPOBOH JHEPreTHKe W ee J0JIM B MPOM3BOACTBE JIHEPrOPECYPCOB, KOTOpaAs
cOoXpaHUTCA Ha yposHe 10 %.

Crpykrypa anHepretuyeckoro xossfictea CCCP nayana 80-x romos XX B,
nokazasa Ha puc. 2.4 [3]. ITourn nonosunHa (48 %) norpebnsemuix B cTpane
MepPBHUHLIX JHEPropecypcoB TOTAa MOCTYMana HeMocpeACTBEHHO B TEXHOIOTH-
yeckue W ObITOBBIE YCTaHOBKH noTpedutenei, u3 nux 18 % pacxonosanocs ABH-
rateJIAMH U MEXaHu3MaMy (Bce BUABI TPAHCTIOPTHLIX YCTAHOBOK, CEJIbCKOXO03AM-
CTBEHHAN, CTPOMTE/ILHAS M BOCHHAA TexHHKA), 18 % L0 B MPOMBILIICHHLIC
neyu (MeTaulypruveckte, LeMeHTHbIe H Apyrue o0xuroBsie) U 11 % cikHranocs
B OTOMUTENBHLIX Medax B OpIToBEIX Mpubopax. [lpn 3ToM noTpeduTeNn HCNONL-
30BaN# B BWIE KOHEYHO! JHEPTHH TOJNLKO YETBEPTh NMEPBUYHOH DHEPTHHU, pacxo-
oyeMoil ABHraTe/IsMH U NPOMBILIJIEHHBIMH NE4aMH, H HEMHOTHM OoJblue rmoso-
BHIILI PACX0Ja TOTUIHBA B ObITY, a Bosee IBYX TpeTei HEMOCPEACTBEHHO Pacxo-
JYEMBIX MOTPEOMTENIMH NEPBHYHBIX DHEPrOpeCypcos 110 B NOTEPH.

Ewme 38 % nepBUYHBLIX JHEPropecypecoB B CTPaHe Pacxol0BajiM NIEKTpo-
CTAHUMY Ha BbIpAabOTKY 3/1€KTpODHEpruH, mapa H ropsyelt soael, Ho 19 % u3
HUX cocTaBnanu norepu. Ocraswmnecs 15 % norpebasemelx cTpanoit onepro-
pecypcoB MOCTYMaiy B KOTe/IbHbIe IS BbipaDOTKH Mapa ¥ ropaued Boibl, py
aToM 4 % 3TOi BenHYHHBI OS3BO3BPATHO TEPAINCE.
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Takum ofpa3oMm, KOHeYHas OJHEPrHA, HEMOCPEACTBEHHO MCMOIb3yeMan
MoTpeSUTeNAMH, CoCTaBAAa Okoo 36 % pacXoayeMbiX CTPAHON MepBUYHBIX
sHepropecypcoB. Kak nokazaHo Ha puc. 2.4, u3 uux 7 % obecneynsanu Bce
BUZBl CHIIOBLIX TipoLeccor, 8 % 00cayAHBa/lH BBEICOKOTEMIICPATYPHBIE HpO-
LieCChl MPOMBILIIEHHOCTH, a 21 % pacXo/0BaHCh B Cpe/IHE- W HU3KOTEMIIEpa-
TypHBIX MpOLECCcax, Ha TPH YETBEPTH CBA3AHHBLIX ¢ oDecneyeHHeM Ku3neaed-
TenbHOCTH Mogei. CliegosareNbHO, H Ha COBPeMEHHOM 3Tare aHTPONOreHHas
JHEpPreTHKa JIMIIL HANoJOBMHY pafoTaeT Ha MPOM3BOJACTBEHHbBIE HYMKAbI
obuiecTBa, a Apyras ero NoJIoBHHA MO-NMpexkHeMYy 00eCrneunBaeT 3alHTy 4e/10-
BeKa OT OKPYsKaloueiH cpeiibl, €ro JHYHbIe TPAHCTIOPTHBIE HYXKALI U MPUTOTOB-
JeHHe MUK, BaxkHO, 4TO 3TH NMPONOPUHK OTHKIOIL HE BLI3BAHBLI XOJO/HLIM
xiuMaTtom Poccuu, TTOCKOMLKY HAlllK MOBLIIEHHEIE PACXCObl IHEPTHH HA OTO-
nnedue B KoHoe XX B. yXe BrOJHe COMOCTABMMBI C 3aTpaTaMM 3HEPrHHU Ha
KOHAMUHOHHPOBAHHE BO3AYXa B XAPKHX CTPaHaXx.

Tepexoas K XapaKTepucTHKe ponu snekTpodnepreTuku B TOK, HyxHO npe-
JJ1e BCEr0 KOHCTAaTUPOBaTh, 4TO TONIbKO 25 % koHeuHO#H yHeprun (8 u3 36 % na
puc. 2.4) MCTIOb3yeTCs NOTPeOUTENIMH B BHIE JEKTPOIHepruu. oo 3/1ek-
TPOIHEPreTHKH Ha OCHOBHBIX CTaausax MnpeoOpa3oBaHMS W pacnpene/ieHHs
snepropecypcos B TOK Poccuu wmmoctpupyer tabu. 2.1,

B npou3BoAcTBe nepBUYHBIX DHEPropPeCypCcoB 3eKTPOIHEPreTHKA ceifyac
MpeACTaBieHa r’MAPOdHePreTHKOM, a B Oyayiuem K Heil noOaBaTcs HeTpaauiin-
OHHbie BO300HOBISEMbIe HCTOUHHKH 3Hepriu (HBHD), u3 koropsix B Poccuu
1S [0Sy 4eHHs DICKTPOIHEPruk Oy Ay T HCMO.1b30BaThCA B OCHOBIIOM  BETpOBasd,
reoTepMaibHadg ¥ BO3MOXKHO COJHeuHas sHeprus. Kak suaHo us tabn. 2.1, rua-
posHepreTHka JaeT B HacToAwee BpeMs 4 % oOwero npoH3soACcTBa NEPBHYHBIX

Tataunua 2.1
Poas aaextpodnepreTikn B TDK Pocenn

BuyTpeHHHI1 pacxon

[MpousBoacTeo nepsuy- %
b i P fepBHUHOI FHEPTHE,

HOJ JHEPrUM, MAB T Y, T,

TpaHCHopT IHepTOpC-
CYPCOB, MAPA T * KM

BI!EPFMH‘ rnoABeCHHAA 110~
TpedHTENAM, MIE T Y. T.

MIH T Y. T,
2000 r,
Beero: 1415 Beero: 2600 Beero: 920 Beero: 610
['unpodneprus 56 Onexrpounblii* 40 Daexrpocranimn 375 DOnektpo3neprus 87
(110)** lenno T3L1 78
4.0 % 1.5 % 40,8 (12)** % (14,3 +12.8) %
2020 r.

Beero: 1760 Beero: 3100 Beero: 1280 Beero: 910
Cuapodneprus u Dnexrponnpii* 60 |DnexkrpocraHuun370 |  Onextposneprus 155
nosele HRUD 67 (160)** Tenno T3H 130

4.8 % 1.9 % 44,5 (12,5)** % (17+14)%

*B nepecyeTe HA PACXOD TOMNIHEA INEKTPOCTAHUNAMH NPH NPOUIBOACTRE COOTBCTCTRY KOUICTO KOJIHYC-

CTBA ACKTPOIHCPIHH.

** Pacxoj sHepropecypcos ua seipaborky renna TOLL,

M
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Puc, 2.5, Jlunamuka poH3IBOACTRA 3Hepropecypcos Poccun (@) u CTPYKTYPa HPONIBOACTBA
JHEPropecypeos (6).
Cuenapum : | — ymepennnii; 2 —— MaKCHMATbHBI

Hepropecypcos B cTpane, a k 2020 r. ee nons smecte ¢ HBUD YMEHBIITUTCA
10 3,5—4 %. OCHOBHOE %€ NPOH3BO/ICTBO EPBUYHBIX IHEPreTHHECKUX Pecyp-
coB B Poccun obecnmeyusanu B 2000 r. NpUpoAHbIi ra3 (47,4 %) u uedTy
(32,5 %) npu none TBepaoro TorMBa 12,9 % u atomHoit snepruu 3 %. DHepre-
THYeCKas cTpaterus Poceun [5, 6] npenycMarpuBaeT sHavMTENBHLI poct
MPOM3BOACTBA oHepruy (puc. 2.5, a), npu AUBEPCH(PUKAIMH DHEPreTHUECKOTO
Oananca cTpaHul ¢ ymenbluenuem k 2020 r. Jonu raza a0 42 %, poctoM nosu
Hedru no 36—37 % npu COXpaHeHWH o.M yIia B npefenax 13—13.5 %
H TIOBBIUEHHH ONIH THAPOSHEPTHH M aTOMHOMH 3HEpruu (puc. 2.5, 6).

Ewe meubwe pons J/IEKTPOIHEPTETHKM B TPAHCNIOPTE M pacmpesesieHuH
OHEPropecypcoB: Kak BUAHO U3 Tab. 2.1, QMEKTPOHHEIA TpancnopT ofecneyn-
BaeT B repectere Ha TOMUTHBHLIH IKBUBaIENT ToNbKo 1,5 % o6uiero rpysoo6o-
POTa SHEPropecypcoB 1 B NepenekTHBe nase npu COOpYKEHHU MarucTpasis-
HbIX JIHHUHA atexrponepeaaqu (JIBIT), B Tom yncie Sunmit MOCTOAHHOTO TOKa
n3 Cubupn B esponeiickyo yacrs CTPaHbl, €r0 40,11 HE NpPEeBbICHT 2 %.
OcHOBHBIE TPaHCMOPTHBIE MOTOKH 00CIy MBAIOT ra3o-, HediTe- U MPOaYKTO-
42
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MpoBOALl, KpoMe TOro, okoso 15 % B HacTosmee BpeMa 1 o 20 % B nepcnek-
THBE [PUXOJUTCA HA XKEe/JISIHOAOPOKHEIE MEPEBO3KH YIJIA.

B otnuyue oT 3TOr0, BO BHYTPEeHHEM NOTPeOieHun MepBUYHLIX DHEPTOpe-
CYPCOB [ION1A 3INIEKTPODHEPTETHKM CYMECTBEHHO BHIPOCTA MO CPaBHEHHIO
¢ Hayanom 80-x ronos XX B. u coctasuna B 2000 r. noutu 41 %, B TOM 4YHcIe
29 % coberBenno Ha BeipaboTky anekTpoaneprun v 12 % na ornyck napa
u ropsaueii Boasl ot TDOL. K 2020 r. anexkrposHepreTHka OyneT pacxoaoBarn
noutH 45 % obmero norpebreHus NMepBUYHLIX 3Hepropecypcoe B Poccuu,
npuyeM Ha BoIpaboTKy 3MeKTposHepriu 6yaeT npuxoauTsed jo 32 %.

HakoHel, B cyMMe 3HEPTOPECYPCOB, MOCTaBIASMBIX HEMOCPEACTBEHHO
notpeOUTENAM (NMOABECHHAA DHEPrus), Ha AOJIO EKTpodHepruu B Poccun
NpUXOOMTCA B HacToswee BpeMs cBuilie 14 % u cute jgo 13 % paet tenuo,
nocrasiasemoe TOL, T. e. onekrpo3anepreTuka odecneunsaeT B cyMMe a0 27 %o
notpebHocTell. K 2020 . mons aneKTpo3HepreTHKH B ofuieit sHepriH, nojase-
Aennoit norpedutenam, ysennuurca A0 31 %, B TOM uncne coOOCTBEHHO JJIeK-
TpooHepruH — 10 17 %. [locnenHas umdpa Xopoluo KOPpPeCHOHAMPYET
¢ aonell sMeKrpo3Hepriuu B KOHEUHOH sHepruu norpeburenei (okono 15 %)
¥ pa3HUILy MEXIY HHMH COCTaBISHOT €€ MOTEPH B yCTaHOBKax notpebuteneii.
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BBELEHUWUE B 3HEPTETUIKY MABA 2

HecMoTpa Ha oTHOCHTENBHO CKPOMHOE HCMOIB30BAHKE 3MEKTPOSHEPruu
AN yAOBIIETBOPEHHA noTpebHocTel obmectra B sneprun, XX cronerue npu-
HATO Ha3bIBATE BEKOM 3nekTpuvecTBa. Kasanoce Gbl, 310 cTpanHO ewle u mo-
TOMY, HTO NpAaKTHYECKH BCE TEOpeTHYecKue pa3paboTku B 06nacTu DI1EKTPO-
MArHuTHOTO MOJisl, 3MEKTPUHECKOrO TOKA M JIEKTPHYeCKHX uerneii 6By cre-
nanel B XIX B. Bonee Toro, Toraa xe 6biau HaliIeHbl ¥ ROIUIOWIEHBI B MeTallile
GoNMbIIMHCTBO Ba30BbIX TEXHHYECKHX peuiennit no reHepauHu, TpaHcdopma-
LWy, Nepefade U HCMOJb30BAHHIO 3ICKTPOIHEPIHH.

W Bce ke BEKOM S1eKTpHuecTBa cTan He CNaBHBIN CBOHMU OTKPBLITHAMH
XIX, a umenHo XX Bex, ocobenno ero nepsas nonosuna. Ho o6ycnoeneno
9TO HE SKCMOHCHUHAILHBIM DOCTOM reHEPHPYIOLIHX MOWHOCTEH H BLIPaBOTKH
S/ICKTPO3HEPruK, He YBEJIMYEHHEM TTPOTAKEHHOCTH Bce 60J1ee I0THO NOKpbI-
BAIOWMX [IAHETY JIHHHI SIIEKTPOnepenadl u yxe Tem Gonee He pocTom BKIa-
Aa SJICKTPO3HEPTeTHKH B BANOBOH BRINYCK MPOMBIUIIEHHOCTH UM BHY TPeH-
HUI npoaykT. Bee 310 MMeno MECTO, HO «3IEKTPUYECKHUH [MPOPBIB» MPOM30-
tIET HE CTONLKO B NPOH3BOACTBEHHOH cdiepe 31€KTPOIHEPreTHKH (XOTA ee
CO3JaHHE C TIOJHBIM NPABOM CHYHTAETCA TOPAOCTEIO YEJN0BEHECTBA), CKOMLKO y
notpeGuTeseit 31EKTPOSHEPIHH NIPU ee HCMOMB3OBAHHH B MPOH3BOACTBEHHDIX,
TPaHCMOPTHLIX H OBITOBBIX MPOLECCAX.

M3neHeHns, KOTopble BbI3BANO0 31eKTPpHIecTBO B XX B. BO BCex chepax ve-
JIOBEHECKOH AEATENLHOCTH, BO3MOXKHO Aaxe Gollee 3HAYMMbI, ueM nepeag
«SHCPreTHIeCKad peBOIOLHMSY, MPOUEAas B HEOAUTE IPH OCBOEHHH Ye0Be-
KOM OTHA W MPHUPY4Y€HHH KUBOTHBIX. Bee nocieayromne nocThxeHus — oc-
BOCHHE SHCPTUH BETpa, Mafalowweit BOALI, Jaxe NapOBOH MallUHbl — 3arpari-
Ba/IM ML OTAeNbHEIE Chephl YeT0BEYECKOH qeaTeNbHOCTH. OHK Oe3ycnoBHo
YCKOPAH 001eCTBEHHOE PA3BUTHE, HO TIO ryGuHe 1 BCEOOUIHOCTH BO3EHCT-
BHS Ha HCTO JaXke BMECTE B3ATbIE HECONOCTABHMBI ¢ HOBBLIMHM BO3ZMOXKHOCTS-
MH, KOTOpbIE LWIHPOKOE MCIOJL30BAHHE 3/IEKTPOIHEPTUH (06najaromeii Hau-
OoJtbuieli NEHHOCTHIO! U3 OCBOEHHBIX YENOBEKOM 9HEPrOHOCHTENEH) HE TOMb-
KO OTKpbIO, HO U B 3HAYMTENbHON Mepe peannsosano B XX B.

[TepBocTrenennyio poab ceirpana 3amena BoaAHBIX U NIAapOBBIX MAUWIHH ¢ UX
CNIOKHEHIWNUMH CHCTEMAMH MEXaHHUYeCKOTO npueoja (peMeHHbIe, 3ybuarbie
NEPeNayu H T.M.) BCEBO3MOKHBIX CTAHKOB M paboumnx OpYAHHA Ha KOMNAKTHEI
HHAWBHAYaNbHBIH 3/1€KTPOTIPHBO, He HMErOLHii NpaKTHYECKHX OrpaHuyeHuil
710 MOWUHOCTH (KaK CBEPXY, TaK M CHH3Y) H MOYTH HAEANBHO peryaupyemeiii
110 OCHOBHLIM PEXUMHBIM MapaMeTpaM — MOLIHOCTH, CKOPOCTH M T.1. Mac-
COBOC MNPUMEHCHHE DNEKTPONPUBOJA BCErO 3a OAHO-ABA AECATHIETHS nepe-
BCPHYJIO TEXHOTIOTHH NPAKTHYECKH BCEH NIPOM3BOACTREHHOIT cdepsl, 0TKPLLIO
BO3MOJKHOCTH MOTOYMHOTO MPOU3BOJACTBA, MOJHOCTBH H3MEHMIIO KOMITOHOBKY
H SKOJOTHIO NPOMBIULIEHHBIX NPEANPUATHH. DIEKTPONPHROL CO3AAN HORbLIC

! LlennocTs oHepruu onpeneastes kax 1o rapuM NpoM3ReACHYA N0KAIATENEH NIOTHOCTH NOTOK 3Hep-
THHE i yNPaRNSeMOCTH JHEPreTHYECKOro npolecea (noapobtee cM. [4], pasa. 1.5).
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BO3MOXHOCTH Ha TPAHCHOPTE, CAeJIaB JKOJNIOrMYECKH TPHEMIIEMbIMH Macco-
BbIE BHYTPHMIOpOACKHE (TpaMBaii, MeTpo) U MPUTOPOHbIE (INEKTPHUKH) mepe-
BO3KH. DIEKTPONPHBOJ BBI3BAI TaKke OTPOMHbIe MpeobpazosaHus OwiTa Jo-
nedi: cozaaHye CKOPOCTHBIX MHQTOB MO3BOIHAO CTPOUTE BBICOKHE 3aHUA U CO
BpEMEHEM M0JHOCTBIO W3MEHWIIO MIaHHMPOBKY FOPOAOB, a PacnpoCTPaHCHHE
HeBO3MOKHBIX 083 Hero AOMAaIHHX XO0J0AHJLHHUKOB, CTHPaAbHBIX MalHH H
Apyro# GbITOROI TEXHHKH CAe/all0 MAJYH COUHAIBHYH) PEBOMTIOLHIO, BLICBO-
Gosxnaa Bce 6oabie ceoBoaHOro BpeMeHH foJlee LIMPOKHM CIIOAM Hacele HUA.

He MeHbUIYIO COMHANBHYIO POJIb CHITPAJIO 3JIEKTPOOCEeteHHe. Ero nosce-
MECTHOE MPUMEHEHHE MOYTH YIBOWIO CYTOMHYIO HOPMY aKTHBHOH A€ATesb-
HOCTH 4eJ0BeKa, YBEJIUUHWIO BpeMs Ajla 00pa3oBaHUs, KyJIbTypbl H passiete-
HHi Ge3 yuiepba o 310poBbs (ocobeHHO 3penud) araeh.

Ho 51eKTpOonpuBOA, OCBEILEHHE, 3NeKTPOOTOTNIEHHE, JMEKTPONIaBKa H
CBAapKa METAJJIOB — 3TO BCEro JWIUb IPUMEHEHHE dJeKTPO3HEPTHH B Tpalu-
IIMOHHBLIX 3HepreTHuecknX mpoueccax. IloanHHHBIE K€ MPOPBIBLI Ao
UCNOJIB30BaHUE 0co0BIX GU3HUECKHX CBONHCTB HOBOH (opmbl sHeprud. bes
HUX Ob1710 OBl HEBO3MOXKHO Pa3BHTHE paJHo H TENePOHHO CBA3H, NIOABICHHE
TeJeBHAEHHS, DJEKTPOJIM3a METallOB H, HAKOHEL, CO3JaHHE 3IeKTPOHHBIX
BBIYMCAUTENLHBIX MAalWlMH M BCEro pa3Hoobpasud CHCTEM YNPABJIEHHA W
HHGOPMALUMOHHBIX TEXHONOrMi. A 3TO anlOMHHHEBAA MNPOMbIWIEHHOCTE,
aBTOMOGHJIH ¥ aBHaLHA, SACPHBIE H KOCMHYECKHE TEXHOJIOMHH, COBPEMCHHOR
MaUuIMHO- H MpuBOPOCTpOeHHe W MHOroe japyroe, 0e3 4Hero Hejb3s NpeacTa-
BUTE cebe nuBuanzauno XX B.

Kak 3To HM CTPaHHO 3BYYMT, HO NPUMEHEHHE JJIeKTpodHepru Onaro-
TBOPHO CKa3aJioch Ha 3xoJioruyueckod obctaHoBke. OTHECEHHE 3arpA3HAOINX
OKPYXAIIYIO CPely SMeKTPOCTAHUHH HA NeCATKH H COTHH KHIOMETPOB OT
SKOJIOTHYECKH YHCTBIX TNMPOUECCOB HCIIONL30BAHHA 3JIEKTPOIHEPrud BbIBEIIO
OCHOBHYIO YacTb XO03fMCTBEHHON AEATCJBLHOCTH W ObITa JIloAeH M3-1oja np-
MOrO BO3ASHCTBUA TeX BLIOPOCOB, KOTOPBIE HEH30EXKHbI NPH CHKHraHWW Opra-
Huueckoro Tonauba. KpoMe Toro, 3ameHa MeJKHX TEIUIOBLIX ABHraresied u
KOTEAbHbIX KPYMHBIMH 3JIEKTPOCTAHUMAMH YXKE B CHJIY OJHOH TOJIbKO KOHLCH-
TpaLy Npon3BoAcTBa pesko nosbicuno ux KI1J, ymenswas npu TIPOMHX PaB-
HBIX YCJIOBHAX KOJIHYECTBO CXKHraemoro toruimea. HakoHeu, o4HCTKa AbIMO-
BBIX ra3oB H ApyrHe NpHpPOJOOXpaHHbIe Mepbl Ha KpynHoM 00beKTe MHOro-
kpatHo 3 GheKTHBHEe W JeUWeBJIe, YHEM HA ThICAYAX 3aMCHSIOUIMX Cro MEJIKHX
3arpA3HUTE X OKpYKawlluel cpenbl. TpyaHo naxe BooOpasHTh, Kak BbIrg-
nena Gbl arMocdepa coBpeMEHHBIX (HJIH MOAUMHIIHPOBAHHLIX) MErarno/iHcoB,
eciid Obl HX CEroJHAUIHUE SHEPreTHUeCcKHUe HYKAbl MPULINOch 00ecneunBars,
He NpUMEeHAS SMeKTposHepry. Bo scakom ciydae, oToweAWiHE B 1ipouiioe
revanbHO H3BECTHBIM JIOHAOHCKHE cmor nokazamca Obl obuTaTensM OTHX
rasoBbIX Kamep HeOecHBIM 3QHPOM.
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Crou pesomonronusupyowue GpyHkunu DJIEKTPOIHEPrUs BLITIONHAET He
CTONIBKO KOJMYECTBOM, CKOJIbKO KAaueCTBOM, MOCKONBKY NpH rnepecyere B
CAHHBIC HIMEPEHHS SIEKTPOSHEPIHA B HACTOANEE BPeMS M B 0003pumoit
MEPCNCKTHBE ABNAETCA CAMBIM IOPOrHM 3HEPTOHOCHTENeM, MMeHHO NosTo-
MY, X0Td K KOHLY XX B. IPOU3BOACTRO SJICKTPOIHEPIHH B MUPE MPEBbICHIIO
IS Tpne kBT4 ¥ Ha 3T0 Ghi0 3aTPaueHo 10 OAHOH TPETH 0biero MUPoBOTO
NPOMU3BOACTRA (M NOTPebNEHNA) IHEPreTHUECKHX pPecypcos, ee 1015 B yI0Be-
TBOPEHHH KOHEUHBIX SHEpreTUvecKnX notpeGHOCTEl YenopeuecTra (3a BbIve-
TOM MOTEPL Ha TNpeodpa3oBaHHe W TPaHCMOPT SHEPrHH) COCTARMSET TOALKO
okoso 15 %.

HecMoTpa na oduumosublii nosysr «3NIEKTPHHKALMH HAPOTHOTO XO3AMCT-
Ba» Pocons (CCCP) Ha npotsakenuu scero XX B. 3aMeTHO 0TCTaBasa 1o Hc-
MOJE30BAHKUIO SICKTPOSHEPrUM 0T Hauboslee pa3BUTBIX cTpaH. Ho €CJIH, Ha-
npumep, B 80-e roan npomenunensocts CCCP pacxoaoBaa rouTH CTOJBKO
Ke sn1exTpodHeprun, kak U B CLLA (4T0 npu ropa3no Mesbiuem BBIMNYCKE TIpo-
AYKUHHM NEMOHCTPHPOBANO HE CTONBKO YCHEeXH DNeKTPH(HKALHMH, CKOJIbKO
HU3KY0 3 PeKTHBHOCTL HCMOIBL30BAH 1 SHEPrum), To B OLITOBOIH ciepe oT-
CTaBaHue ObUIO MHOTOKDPATHbBIM, IpaBna, 8 3HauUMTENIBLHO mepe 3To oOsacHA-
7I0Cb MacCoOBBIM [PHMEHCHUEM 3JIEKTPOIHEPIUH AJIA KOHJHLUOHUPOBAHUS
BO3AayXxa — HenapoMm B CIIIA cuutaercd, uTo TONBKO NOABICHUEe KOHAHUHOHe-
POB CA€1a710 BO3MOXHBIM NPOUBETAHHE I0XKHBLIX PaOHOB CTpaHsbl.

Tloatomy peaneHas snexrpudukanms NPOH3BOACTBEHHBIX MPOLECCOB, Chephl
yenyr u Gbrra moaeit ocTaeTcs 4 POCCHH 0JHOMN M3 caMbix COLHAABHO 3HAuK-
MBIX M S3KOHOMHUYECKH MPHOPHTETHBIX 3aiau. Ho ocHOBHOM BKian 3JIEKTPOdHEp-
FHH B MOLEPHH3ALMIO MTPOM3BOCTBA AOJIKEH CMElAThCS ¢ NPUMEHEHHA DJ1eK-
TPOABHraTeneH, «ramnouky Mabiuan B cdepy Henonp3opanns ee YHHKaNbHLIX
(usnueckux cpoiicTs: pazsuTHe OJIEKTPOHHKH, TM00aIbHEIX U JOKANBHBIX CHC-
TEM CBA3M, IpUMEHEHHe JBM M BCEBOZMONKHBIX CHCTEM YNpaBIeHUS, T.€. rnae-
HBIM 00pa3oM B chepy HHGOPMALHOHHBIX TEXHOIOMHiL. HHpiMK cioBamy, B HO-
BBIX yCJIOBUAX YrayOnenue siexrpHdHkanin HEPa3PLIBHO CBA3AHO ¢ Pa3sBUTHEM
BLICOKHMX TEXHOIOTHH NMOCTHHAYCTPHATLHOTO 00IIECTBA U CTAHOBHTCS HEOGXO-
AUMBIM YCIOBHEM HX MACcCOBOrO npuMeneHus. Tlepexmouenue ¢ TPATHLHOHHBIX
Ha HOBble 00nacTH mnpumMeHeHus /IEKTPOSHEPrUH CTAHOBHTCA B HACTYITHRILEM
BEKC MOBCEMECTHO IMABHBIM CPEACTBOM MO3UTHUBHOTO BOINEHCTBHS SNMEKTPO-
SHEPreTUKH Ha COUMANBbHO-DKOHOMHUYeckoe pasBuTHe. Ocoboe 3HAueHHe aTo
uMeeT Ui Poccuu, rae npeoaosieHHe HU3KOM 5 dexTHBHOCTH HCTONB30BAHMS
S/ICKTPO3HEPTHH B TPAJHLMOHHBIX 0GNAcTAX MO3ROAMT HHTEHCHBHO pa3BHBaThH
HX TIPH YMEPCHHOM YBENMMEHHH Pacxoa AeKTPOIHEPTHH, 4 OCHOBHOI ee npH-
POCT NOJLKEH OOYC/I0BIMBATLCS PA3BMTHEM BBICOKHX TEXHOJIOMUI TAaK Ha3biBae-
MOii HOBO¥ skoHOMHKH. TONILKO NIPH Takoit nepecrpoiike cdieprl HCMOIE30BAHUS
/IEKTPOSHEPruy OyeT obecneten HaMGOMbLWIKE TIONMOKHTELHLIT BKa) 3JeK-
TPO3HEPTETHKH B BO3pOxaeHUe Poccuu.
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BMecTe ¢ TeM, NpOH3ROACTBEHHAA C(iepa NeKTPOIHEPreTHKH MPeACTaBAeT
coboit 3HAYUMYIO HacTb 3KOHOMHKH PoccHH, QyHKUHOHHPOBAHHE H PAa3BUTHE
KOTOPO# OKAa3bIBAET CYLECTBEHHOS BIIMSAHHME HA TEMIBI H MPOTIOPLUH BKOHO-
MUYECKOro pocTta. 1l03TOMY WHTETpasbHBIH BKIAA 3JIEKTPOIHEPreTHKH B
COLHANLHO-3KOHOMHYECKOe pa3BHTHE CTpaHbl He0OX0AMMO paccMaTpHBaTh
B KOHTeKCTe O0LUel SHepreTHUeCKOH MOIUTHKH, KaK OHa onpejeneHa B DHep-
reTHueckoii crparerun Poccuiickoii ®eaepauuu.

KoHTponbHbie BONPOCHI

1. HazoBuTe cTaauu npeoGpazoBaHUA JHEPTHH, MOHATHE U COCTABNAIOLLHE IHEPTETH-
YECKOTO Xo3aficTBa.

2. Onpeaenure NOHATHE SHepreTHYecKoro anaHca, XapakTepHCTHKY ero 3¢ dexTus-
HOCTH W CTPYKTYpa.

3. KakoBel KONHYECTBEHHbIE XapaKTepHCTHKH pPONH 3neKTpo3uepreTuku B TOK
Poccun?

4. KakoBa poJib IEKTPOIHEPTHH B JKU3IHEACATENBHOCTH COBPEMEHHOIO 00iecTRa?
Ha3o0BHTE COBPEMEHHLIC HanpaBleHus yrnyOneHHs 3nekTprdHKalKA HAUMOHANb-
Horo xo3aftcTea.



Tnasa mpemsbsi

INEKTPO3HEPTETUKA B SHEPTETUMECKOM
CTPATErMMU POCCUMN

B 2003 r. IlpaBurenscto PP oxo6puio «DHEPreTHYecKYK CTpPaTeruio
Poccuiickoit denepaunn Ha nepuoa 10 2020 ropa» [5]. B 2004 r. bima u3
NeyaTH MnoJjiHas Bepcud JuepreTHdeckoil ctpareruu Poceun [6], Bkmouamnmas
000CHOBBIBAIOLIHE MATEPHAIIbl U PACYETHI, BHITOIHEHHbIE pH ee paszpaborke.

JHepretuyeckas crparerus Poccuu cdopmiposasa mnoa JOJIFOCPOUHY KO
NpOrpamMMy COLHANBHO-DKOHOMHUYECKOrO Pa3BUTHA CTPaHbl, MPHYEM OCHOB-
HOM CLEeHapUii COOTBETCTBOBAN €KETOAHOMY POCTY 3KOHOMHKH Ha 5S—6 % 3a
20-netnuii nepuoa. Hapsafy ¢ aTuM npopaGoTaHsl M MeHEee ONTHMHCTHYHbIE
CHEHAPHH.

Paccmarpusas wiMpokHii Kpyr akTyanbHBIX BOMPOCOB HONITOCPOYHOrQ pas-
BUTHA SHEPreTHKH CTPaHbL, DHePreTHIecKas CTpaTeris BMECTe ¢ TEM BbIASTH-
f1a TPH KIIOMEBLIC 33/1a4l, HA PELICHHE KOTOPBIX HAMpPAaBIeHbl BCE YCHIHS W
KOTOPbIE KOHUSHTPHPYIOT CYTh SHEPTETHUECKOH MOJIMTHKH CTPaHBI.

lTepsas 3adava — xkopennoe noswuuente snepzemuyecxo agppexmuenocmu
IKOHOMUKY € TEM, UTOOBI HHEPrOEMKOCTh BAOBOrO BHYTPEHHEr0 MPOAYKTA
(BBII) cokpatunace Ha 26—28 % B nepuog 10 2010 r. u eme Ha 24—26 %
B nocneyromune roabl (puc. 3.1). Ouenb aMmGuumosuas 3agaua, Ho u3-3a Hamedi
SHEPreTHYECKOH PACTOUHTELHOCTH [1aKe TIPH ee YCTIEWHOM PEeLIeHHH yaebHas
OHEPIrOCMKOCTE POCCHITCKOM IKOHOMKKH B 2020 I MH1LLib JOCTHTHET CeroHAIIHe-
FO CPEAHEMHPOBOTO NOKA3ATE/sl, HO OTHIOAb HE MOKa3aTelel TyvluHX CTPaH.

IlepBbIM M BaKHEHIHM CPeACTBOM TMOBBLILIEHUS sHepreTuueckol sddex-
THBHOCTH AIBJIAETCA CTPYKTYpHas NepecTpoiika skoHoMuku (puc. 3.2). Poccus
HC OCH.IMT BBICOKWE TEMIbI POCTA MPU COXPaHEHHH COBPEMEHHOI TAXKENOi,
SHEProeMKOH CTPYKTYPbl 3KOHOMUKH, OPHEHTHPOBAHHOH Ha OTpacIH nepBoro
nepenesna. HeoOxoauMo pasBuUBaTh BBLICOKOTEXHOIOTHUHBIE oTpaciii u chepy
yeayr ¢ Tem, 4todel usz 5—6 % cpeaneroaosoro pocta BBIT nouru N10JIOBUHY
(2,3—2,8 %) obecneunsarb 3a cueT CTpykTypHOI IICPECTPOHKH SKOHOMHKH.
D710 KonoccankHag 3ajaua Ans BCeil SKOHOMMKHU CTpaHbl U ee pelieHHe, Kak
TOBOPHJIOCE  BBILIC, HANPSMYIO CBA3aHO C paJHKAJbHBIM paclUIHPeHHEM
HCTIOL30BAHKS 0COOBIX GUINYECKHX CBOMCTR 31EKTPOSHEPriH.

CaefyronuM CcpencTBOM MOBBIUIEHUS sHepreTHueckoH addexTHBHOCTH
AO/DKHA CTaTh MaccoBag peanu3auds CHauyana OpraHH3alHOHHBIX, a 3aTeM
H TEXHOIOTHHECKUX MEP JHeprocOepeeHHsa, T.e. NPOBEAEHHE LeNeHANpaB-
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3reKmMpo3HepeemuKa e sHepeemuyeckoli cmpameauu Poccuu
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BBELEHWE B SHEPIMETUKY [TIABA 3
Tabanua 3.1
MoTenunan OpraHu3aunoOH HO-TEXHOTO rHY ECKHX Mep JKOHOMuM dnepropecypcos (2000 r.)
T | et | Tonamo, |___beer

kBr1u 1o, MaiH Tkan Ul MAHT VLT Y%

Tonueno-saepreruteckuii koM- 29—35 70—80 99—110 [ 120--135{ 33—31

IIEKC

B rom uncne anexrpostiepreTuxa 23—28 67—76 70—77 | 90—100 | 25—23

u TennocHabxenne

[Tpomutmtennocts u crponteis- |  110---135 150—190 | 49—63 | 110—140 | 31—37

CTBO

Tpancnopr 7—I11 e 2226 | 23—30 | 6—7

Cenbekoe xo3sitcTro 4—5 3 9—11 12-—15 3

KommyHansuo-0sitonoii cexrop 70—74 120—135 [ 51—60 | 95—110 |27—26

Hroro 220—260 345—410 [230—270(360—430| 100

Jlennolt sHeprocOeperatomeil nonutukd. g storo Pocous pacrosiaraer
GonbluuM motennuanom. B tabdn, 3.1 JaHa €ro 3KCNepTHad OUEeHKA M0 COCTOd-
HUEO NIPOH3BOACTBEHHOMN Ga3kl 9KOHOMHKH K Hawamy 2000 .

Peanusauus 0CBOCHHBIX B OTedeCTBEHHON (HMKHHE 3HAYEHHUA) U MUPOBOIi
(BepXHue 3HAYeHHd) NPaKTHKE OPraHU3ALHOHHBIX TEXHOJIOrHYECKUX Mep
JKOHOMHU SHEPropecypcos cnocobHa yMeHbIIUTL COBPEMEHHBIH HX PACXO. B
crpaHe Ha 40—45 % wnu Ha 360—430 mug T Y.T. B rol. bonblias u gBoskas
POIL B 5TOM OTBEACHA 3JIEKTpPOdHEpreTHKE. Bo-nepsrix, kak cleayer u3 nan-
HBIX TabJ. 3.1, noTeHuHan YKOHOMHH 37MIEKTPO3HEPIHUH B HenoM no Poccuu co-
crasiiseT GoJiee YETBEPTH ee COBPEMEHHOro NOTPEGEHHS, YTO C YUETOM pacxo-
A4 TOTIHBA Ha €€ NPOM3BOACTBO cocTariuseT 20 % obmwero norenymana IHEpPro-
cbepeerus. Bo-BTopeix, ceronHs cpemmuii KITJ] snekrpoctanumii (okoso
35 %) HAacTONLKO HUIKE JYULIMX TEXHOIOrHUECKHX AOCTHKeHHU (a0 60 %), uto
B CaMOM TNpOM3BOACTBE H/IEKTPOIHEPIUH BOIMOKHOCTH IKOHOMHH TOMIMBA JOC-
TMratoT 25 % obiero noreHunana sHeprocOepexenns. Takum obpazom, B CyM-
ME COBEPUWICHCTBOBAHHE 3JICKTPOSHEPTETHKH NPU3BAHO Peann3oBath 10 45 %
BCEX OPraHU3auHOHHO-TEXHOIOTHYECKHX Mep SKOHOMHUH 3HEPropecypcos.

IlpuHaTeie B DHepreTHueckoi CTPaTtern 00beMbl SKOHOMHH MEPBHYHBIX
IHEPropecypcoB W JJIEKTPOIHEPruH I TTOHMKEHHOIO M GnaronpusTHoro
CUEHApHEB pasBHUTHA YKOHOMHUKH NpPEACTARIEHRI B Tad. 3.2, ITpeaycmorpeno,
UTO CYWECTBYIOUMH HbIHE TEXHONOTHYECKHI NOTeHuHan sHeprocOepeskeHuns
OyseT MONHOCTEIO peanuzosal k 2015—2020 T

OcyuwiecTBieHHe HAMEYEHHBIX 061L,EMOB CTPYKTYPHOIO M TeXHOJIOruuve-
CKOTO SHeprochepexeHus NPUBEET K TOMY, YTO TONBKO 1,4—1,6 % u3 6onee
4EM 5 %-HOrO pocTa SKOHOMHKH NpHAeTcs obecrnevnBaTh yBEJIHYEHHEM
norpedaeHns (W, ciefoBaTENLHO, HApalHBAHHS NpOU3BOJCTRA) 3HEPrope-
cypcos (cM. puc. 3.1).
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Tabnuua 3.2
MMporuos 3xonoMuu IHeprun® (oTHocuTenbuo 2000 r)

Tojw Tlepruutisie 3ucprolp§UTyPUh' T BERTO M B 1o unene 3nekTpodneprua, wipit KBTu
2005 32—40 20—25

2010 80—120 65--90

2015 190—310 125—220

2020 310—460 200—390

¥ l'lr:pnmc 3HAYSHHA — /T4 HHIKHX LICH TONIHEA B 3AMEUTEHHOTO pa3BHTHA JKOHOMHKH, BTOPBIC 3HaYe-
HHA — 014 BBICOKHX LICH H ﬁjlﬂmllpHHTHOFO ClCHApHA PA3RHTHA JKOHOMHKH,

HHas kapTHHa cirageiBaeTca B NOTpebIeHHH 3MeKTPOIHEPrHH, TTOCKOJILKY
HHTEHCHHUKALIHSA €€ SKOHOMUH JOJDKHA CONPOBOKAATLCA [IPOTHBONOJIOKHBIM
npoueccoM yrnyOnenus snexkrpudukanuud. B coseTckuil mepuon pesysbTu-
pyrollias 3TUX NPOLECCOB NPUBOJAKIA K TOMY, YTO B TEYEHHE ACCATHJIETHH Ha
ka1 % pocta axoHoMuku (BBIT) notpebneHue snekTposHepruu ysesu-
yupanock Toxe Ha | %. B nepexonusie 90-¢ roabl XX B. 310 COOTHOWEHHE
W3MEHHIIOCEH H Ha xaxAawlil | % cHuxkeHua BBII snekrponorpebaenve nanalo
B cpeaHem Toneko Ha 0,5 %. C HavaioM roanemMa 3KOHOMMKH B 1999—2003 rr.
Ha 1 % pocra BBIT npuxonnnock toasko 0,3—0,35 % yseauuenus notpedlie-
HHA 3MEKTPOIHEPTHH, H IMABHOH [PUMHHOR 3TOr0 MOXHQ CUMTATL 3aMETCHHE
onexTpuprraund. CornacHo DHepreTHIeckol crparervu B Onnkaiinee AScaTH-
JIeTHe 3T0 COOTHOWIEHHe coxpanuTtcd Ha yposue 0,3—0,4 %, a B nocneaylowuii
nepuoa yrnybnende snekrpudukanun nosricut ero o 0,4—0,5 %.

Bmopas kopennas zadaua Dnepzemuuneckoii cmpamezuu — xax obecne-
Yume odcuoaeMoe Hapaujueaniie nompetienus NePBULHBIX IHEPZOPECYPCOR U
ux oxcnopm. IlpH pocTe BHYTpPeHHero JHepronoTpebieHUs KM JKCHOpTa
IHEPropecypcoB ¢ TEMITOM 0K0J10 2 Y% exeroaHo TpeOoBaHHA K HapallUBaHHIO
NPOH3BOACTBEHHOH 0a3bl JHEPreTHKH Ha MepBbli B3LISA OKA3LIBAKOTCA MPHEM-
JeMbIMH — Ha 20—28 % k 2010 . u Ha 28-—43 % 3a Becb nepuon oo 2020 .
Ho cneyHanMcThl OTIHYHO 3HAKIOT, YTO B 3TOT NepHoA norpedyercs BoccTa-
HOBHTL A0 80 % pecypcHoi 6a3bl U 3aMeHUTh He MeHee 70 % cyIecTryto-
wero obopynosanusd, T.e. 3a 910 20-neTve npousoiifeT MaccoBoe BbIOLITHE
BCETO, UTO CO3aBajOCk NPH B3JNeTe 3KOHOMHKH B 60-—80-¢ roasl npomnoro
Beka. BoccranosieHHe W HapallHBaHMe TIpOM3BOACTBEeHHOM Oaszel TOK
notpedyer orpoMHbIX 3arpar — 400—500 mapa aonu. 3a 20-neTHUi nepuoj.

Tpemvs 3adava cmpamezuu — obfecrevume Inepeemuveckyio bGesonac-
HOCMb, KOTOPOH IPO3UT CTPEMHTENILHOE CKAaThIBAHUE CTPaHLI K MOHOTA30BOi
CTPYKTYpe TOIJIMBHO-3HepreTHyeckoro 6ananca. [loas npupoaHoro rasa B 3Hep-
roniotpetnennn Poccrn coctasnana 40 % B 1990 r. ¥ B8 Hauase HOBOTO BEKa O11a
npesbicuna 50 %. Ecnu nponomkured ta xe nuHug Oe3y1epKHOr0 HCIoNp30-
BaHWA Ak0ObI NEUIeBOro rasa, TO BO3HHUKHET MpPeAeNsHO ONacHas CUTYaLus.
Ona yxe veTko obo3Hauunace TeM, uto 80 % KOTeNbLHO-NMEYHOro TOMIHBA
(He BKIIIOYAKOLIEro CBET/Ible He(pTenpoyKThl) B €BPOMEHCKOH YacTH CTpaHbl

4* 5



BBEAEHWE B SHEPTETUKY TTIABA 3

COCTABMAET ra3 W npu 3Tom Hepes Ypan u3z Cubupu n €BPONEeHCKY yacTh
CTPaHBl €XEroHO MPOXOAUT MouTH | MIPI T TOMHRA,

Hanpsxennocts nonoxenns NOKa3kIBACT CpaBHEeHHeE ¢ EBponeiickum coro-
30M. O orpanuynBaet 30 % roCTynieHds mo6oro pecypea us ogHoro HCTOu-
HHKa, a esponelickas uacte Poccuy (Bkmtowas Vpan) 75 % Tonnuea nodyyaer

UHK HYHHO M@HATh, XOTA 3TO OYeHp Aoporo. MMostomy BMecTo camoro fnpH-
BACKATEILHOTO AN noTpeburens OKOJIOTHUYECKH YMCTOr0 TOMIHBA — rasq
Heobxoaumo By ner HCIIOJIb30BaTE yronk u sgepuyio SHEPTHIO.

Onnako MacmraGHag B3aHMO3aMEHAEMOCTD [TIaBHEIX SHEpropecypcos ocy-
WECTBIUMA TOJIBKO B NIPOU3BOACTRE SICKTPOIHEPTHH U TIOITOMY HMEHHO 37eK-
TPOSHEPTeTHKA N0KHA BHECTH OCHOBHOH BiJTan B 06ecrievene 3HepreTHye-
Ckoit BesonacHocTH CTpaHel. Hapany ¢ oTHocuTensuo ACWEBBIMH H BBICOKD-
b dhexTHBHBIMH TasomasyTHeiMi TOC 31ech npugetcs o BCE BOJBLINX Mac-
WwTabax MCnonk30BaTH lIbLIeyronbHele TOC u ADC, KOTOpLIE B 2,53 pa3a
AOpPOXke M0 MHBECTULHAM,

bnarogaps 9TOMY CTPYKTYpa YCTaHORIEHHOH MOUIHOCTH W npoM3BoaCTRA
SNIEKTPOSHEPTHU B Pocenu HamennTes g N0Mb3Y HETOIUIHBHBIX NEKTPOCTAHLIMIH
(ADC u I'3C, cm. Tab. 3.3), a yBenuuenue HCTIONL30BaHUA Yras nossonut

TOTAA yhacTes NOHM3HTE 10110 rasa B 0buem TIPOM3BOJCTBE 3HEPrUu no 42—

TaGauna 3.3
Paunonausuze BAPHAUTLI PalBuTHY TeHePHPYOINX MOWHAOCT e

¥Mepenublii CleHapHii OnrhmucTHuecknii cuena pH

2005 1. 2015 [202¢ ¢ | 2005 1. 2015 [2020 ¢

—_ ]
YeTanosnenmay* Mow- | 206,7| 215 225 232 243 215 231 250 273
HOCTB, MIIH kBT

B Tom yuce:

Mokazarens 2000 r

rac 443 | 47 50 51 53 47 50 54 59
ADC 21,2 23 25 30 32 23 27 36 41
T3ILI 77,1 79 83 84 88 80 34 88 95
KoC 64,0 | 65 67 67 69 65 71 71 77
IIpousronctro 21eKkTpO- | 878 | 928 | 1015 110 [ 1215 ) 936 | 1070 1363
SHEpPTHH, MIpa kBT.y
B Tom uncne:
ae 165 | 162 | 173 184 | 194 | 163 180 213
ADC 129 | 157 | 180 | 210 230 | 161 | 200 300
TO1L 328 ) 337 | 350 | 364 397 | 337 | 354 419
KDC 248 | 266 | 305 | 344 386 | 268 | 329 423

* B 30He nentpammiosantoro IMeRTpoCHaGKeHNA. Ucrounmy [6]).
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Snexmposuepaemuxa g8 anepaemuuecxoﬁ cmpameezauu Poccuu

TaGnrua 3.4
1loTpebuocrs B TOILIHBE HIEKTPOCTANUNI CTPARLL, MIH T V.T.
20051, 2010 1, 2015 r 2020 r;

IMokaszarens 2000 x: 5

! 2 ! 2 ! 2 ! 2
Bcero 275 283 285 307 | 318 323 328 340 357

H3 nux;

ra3 174 182 180 192 192 192 204 192 207
MaszyT 15 15 17 17 19 17 20 17 20
TREP/0E TOILIHRO 83 81 86 95 105 111 103 125 127

Mpusmeganne. | — ymepenHelit cHeEapHit, 2 — ONTHMHCTHYECKHIE cUeHapHit [6
P yMep uerap p

43 % k2010 . 1 41—42 % k 2020 . (cM. puc. 2.5), HO NpH HTOM peyb O npe-
KpaulcHHK TaK Ha3bIBACMOH «ra3oBoi nay3bl» B JOKYMEHTEe He uaer. Abco-
MmoTHblE 00bEeMbl 00bLIYK ra3a OyayT HapaulMBarbcA, CTPaHa He MOXeT cebe
NO3BOJIHTh HHYIO TIOJIHTHKY, 3TC Obl/I0 Obl pa3opuTCbLHO.

IaBHas npobnema, KOTOPYW MPHLIIOCHL peliats Npu paspaboTke DHepre-
THYECKOH CTparerMd — OTKYy/a B34Tb cpescTBa (MCTOYHMKH (UHaHCHpPOBa-
HUA) T8 KpynHoMacluTaOHOTO sHeprocOepeKeHus, 3aMeuieHus BblObIBAKO-
WHX W HapauHBalua HOBbIX MPOU3BOACTBeHHbIX MowHocTel T2K 1 HaMene-
HUA B HHTEpecax 3HepreTHYeCKod 0e30nacHOCTH CTPYKTYPbl TOMIHBHO-3HEP-
reTHueckoro 0ananca cTpaHbl. OTBET COCTOHT B HEU30CKHOM MOBLILIEHUH LIEH
14 JHEPrHKd U B HAJIOTOBOM CTUMYJIMPOBAHHH UHBECTUIMH.

Peub HET He O LicHax Ha He(Tb, OHH Oosiee MIKM MeHee aAeKBaTHBI NpH CIT0-
KUBLIEHCH OpraHH3alMK HEQTAHOTO PbIHKA, H HE O LCHAX Ha YIoJib — OHW HiO-
a Gle NPEeBLIWAOT pa3yMHbIE YPOBHH, HO 3TO TONbKO BCJCACTBHE HEPAZBHTO-
CTH PbIHOYHbBIX OTHOWIEHHH (NapajoKc B TOM, 4YTO KOIa HauHeTCs TMOBLILICHHE
LeH ra3a, TO Ha OMpPeAe/IeHHOM  dTane LCHbl YITIA YNaayT, NOCKOJILKY YIOJlb
BbIHY>1¢H OyReT pealbHO KOHKYPHPOBATh C ra30M, Yero ceifuac He MPOMCXOAMT).

[leHOBYIO NOJIMTHKY HYKHO CPOYHO MEHATL B ABYX €CTECTBEHHBIX MOHOTIO-
NMAX: B ra3’oBOH OTpaciiM, Aaromedl nojoBUHY NPHUXOMHOH YacTH TOMIHBHO-
3HEPreTUyecKoro GaiaHca cTpaHbl, U B 3JEKTPOIHEPIeTHKE ¢ LICHTPATH30BaH-
HLIM TenjocHab)eHHeM, Ha KoTopble NpUXoauTed 60 % ero pacxXoJHOMH YacTH.

HDOBOHI/IMHH B noCJCAHHC ro/ibl rOCYRapCTBCHHAaA MOJHTHKA HCKYCCTBCH-
HOTO CACpXUBaHHA LEH Ha MPOAYKUMIO €CTECTBEHHBIX MOHOMOIHH B Lensx
AOARCPHKKH OTEUECTBEHHBIX TOBAPONPOU3BOANTENCH BbIZBAIA MEPeKoC HEHO-
BLIX NpONOpumii, rpy6o HapyWHBIKH 00LEKTHBHLIE SKOHOMHUECKHE COOTHO-
wieHHA. [loapeisas (MHAHCOBYIO YCTOHUMBOCTE 3HEPIreTHUECKHX KOMMNaHMIi,
NEepeKOC LCH 3acTaB/lAeT WX OTMaBaTh MNPEJANOUTEHHE BHEIIHHM pPLIHKAM
N0 CPaBHEHMIO ¢ BHYTPECHHHUM H MOowpAeT yTeuky kanutana. OgHoBpeMeHHO
OH JIHLIAET 3IKOHOMHYECKHUX CTHMYT0B MEPbL [0 3KOHOMHH TOTJIMBA U DHEPTHH
K TIOPOKAACT NepPeKoChl B NOTPedac MM DHEPreTHYECKHX PeCYPCOB B NOJL3Y
MCKYCCTBCHHO YAELUECBJIEHHOIO MPUPOIIOr0 ra3a U B yiuepS UCMonb3oBaHM0
YOI W 4JIEPHOTO TOPKOYMEro, HMEIOWHX Ha 1opaacK OQiblUHE pa3BelaHHbIe
3anachbl. HaKOI'IeLl, NEPEKOC LECil TOPMO3UT Te HanpapleHWA HaYyYHO-TCXHUYE-
CKOTO nporpecea (IKOJOMMUECKH YHCTBIE YTOJIbHBIC U §e30NacHbIe AJEPHDIE TEX-
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BBEOEHWME B SHEPTETUHKY MABA 3

HOJIOTHH, HEYPAANUMOHHbIE BO30OHOB/ISEMbIE HCTOMHUKH SHEPTHH M 1P.), KOTO-
PBIE BO BCEM MHDE MPU3HAHBI NEPCTIEKTHBHBIMM, a NPH CIOKUBIIMXCS B POccHu
UCHaxX HE ONpaB/LIBAIOTCH IKOHOMHYECKH H NOITOMY He peansylores.

I1aBHoe *e, NPH MCKYCCTBEHHO 3aHHKEHHBIX LeHAX IHCPreTHUECKHE KOM-
NaHWK JTHIMAIOTCH BO3MOXHOCTH HAKOTUIEHUS COOCTBEHHBIX M TeM Bosice —
TIPUBJIEHCHNA BHCUIHNX HHBECTHUMI. Mexny Tem, npejlycMoTpeHHoe DHepre-
THHCCKOH crpaTerneit HapaiuBanne 106bIYM rasa H 0coBEHHO NPOH3BOJICTBA
J/ICKTPOIHCPIHU TPEOYET MHBECTHLMI, COMIMEPUMBIX W AaKe MPEBBILAINX
OCYUICCTBAABLINECS B TUIAHOBOH dkoHOMHKe. HHBCCTHUMORHBIE NOTPe6HOCTH
MPOU3BOACTBEHHOH Cdeprl 31EKTPOIHCPTETHRM NpH GnaronpustHoM cucHa-
PHW PasBHUTHA S3KOHOMMKH TIPEACTABNICHB! B Tabm. 3.5.

Cornacho Duepretuyeckoii crparerum [5], ana obecnevenus dunanco-
BBIMI pecypcamu rasoBoi otpacau HeoGxonuMo, 41obbi k 2007—2008 ronam
LUCHbBI Ta3a YBCIHYKWINCE OTHOCHTENILHO MX YpoBHs B 2000 . B 3,7—4 pasa.
C y4eTOM 3TOTO UCHBI 3NIEKTPO3HCPIHM MPH BKTIOYEHHH HMHBECTHIMOHHOM
KOMMOHCHTBI, ofccnevnBaromeil norpedHocTH orpaciu (tabn. 3.5), 10NKHBI
BbIpacTH no cpaBHenHio ¢ 2000 r. B 3,3—3,5 pasa. Bes storo He YI4CTCH CO03-
AaTh UCTOYHUKM (UHAHCHPOBAHHUS TIPOM3BOACTBEHHON Gazhi TOK, Ho rnas-
HbIA BOMPOC COCTOMT B TOM, KAKHMH TCMMAMM MOBbIILATS ucHol. Jeno B Tom,
4ro B 1996—1997 rr. yxe Obinr npeuenent TPEXKPaTHOr0 pocrta ueH raza
H DJIEKTPOSHCPIUK. CielCTBHEM CTANW HENJaTekH, U B KaKoH-TO Mepe 310

Ta6nnua 3.5
Husectunuounnste torpefnocrn K TPOIHEPIeTHRH

[Mokazarens 20001—2005 rr: | 2006—2010 rr. 2001--2015 rr, 2016—2020 rr.
Kanuranosnoxenns, 14-—21 25—32 36—61 48—357
MITPI J0JUL. —- BCETO
B oM yucne:

I'DCul'AdC 3—3.5 5—7 6-—8 6—7

ADC 2,5—35,3 6—10 8—11 8—10

TAC 6,5—8,5 10 1633 2731
DnekTpHYECKHE CeTH H 23—33 4—35 6—8 79

NOJACTAHUHH

[Mpumeuanue. Herounmx 6],

Tadauua 3.6
Ilpornoi uew npomnimaenncern ua OCHOBHLIe dHeprowocuTenn (be3 ygera Hugusunn)
cutpanbisie eBponeiickue paiioHs! lentpanssan Cabups
JueproHocuTen

2000 r. 2005 r. 2010~ 2000 ¢ 2005 . 2010
Hedyrs, goun/r 46—48 70—75 80—90 43—406 66-—70 75-—-80
Hpuponnsiii ras, 14—15 2932 55—60 13—14 27—30 40—50
aonn/Toic. Ml
¥roue, 1omr y T, 2426 3338 39—41 21--23 2225 23—27
nekrposnepris, 1.8—19 | 2932 | 3840 LO—1.1 | 1,7—20 | 2,0—24
HeHT/(kBr-9)
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JnexmposHepzemuka 8 aHepaemuyeckoll cmpamezuu Poccuu

BLI3BAJIO (pMHAHCOBBIA Kpu3nc 1998 r. 3nauuT HENMB3s A€NaTh Pe3KHE CKAYKH
L1eH, HO HEJONMYCTHMO W CJIMIIKOM MEMJIWTh, YYHTBIBAS JUIMTENILHOCTE MHBC-
CTHIHOHHBIX TPOEKTOB B 3TUX oTpaciiax. A B 2004—2005 rr. nonoxeHue
MoxeT cTaTh kputuueckum. IToatomy DnepreTiueckas cTpaTerus npeaycmar-
pHBaeT pocT weH rasa k 2005 r. B 3—3,2 pa3a M dnEKTPOIHEpPrun B 2,4—
2,5 pa3a OTHOCHTENbHO UX YPOBHA B Hayane 2000 r. (Tabn. 3.6).

Beillle PUBEEHbI OCHOBHBIC apryMeHTBI s 060CHOBaHHA Ka3anoch Obl
JIOCTATOYHO OYEBMIHOIO, HO YK€ HE BCEMW PazleIaeMOoro Tesuca, YTO JJIeK-
TPO3HEpreTHka (B IMMPOKOM CMBICAE cloBa) M B Onnkailine JAeCATHICTHA
COpPaHMUT CBOIO POJIb MOLUHOTO (XOTH M HC AOMUHAHTHOrO) CTHMYJa cOuMalb-
HO-2KOHOMHYECKoro passuths Poccun.

Crparery4yecku OCHOBHBIM CPEICTBOM e¢ O1aroTBOPHOTO BIIMSHWS HA XM3HB
mojeit no-npexxHeMy OyJeT BHEAPEHUE BO BCEe Chephl 4eoBeHeCKOH JeATellb-
HOCTH (3nekTpuuKai1s), npHyeM Bo Bce Gosblucit Mepe 3To GynyT BBICOKHE
(npeskae Beero MHGOPMALMOHHBIC) TEXHOJIOTHH, HCMOJIB3YIonIMe 0co0bIE (U3H-
4yECKMe CBOMCTBA U BBICOKYK) LEHHOCTE (IUIOTHOCTE NOTOKA 3HEPrHM U yNpas-
JINEMOCTR) 3TOH (POPMBI DHEPrUH.

OnHOBPEMEHHO PEKOHCTPYKLWA W Pa3BUTHE TNPOM3BOJACTBEHHOH CQepsl
MCKTPOIHEPICTHKH CTaHET HeoOXONHMBIM ycloBHeM 2((EKTHBHOIO pellie-
HMA LESIoro KOMIUICKCA HEOT/IONHBIX 33/1au HalMoHanbHoro Macuwrraba. I'nas-
HOI M3 HUX KOHEYHO ke OyNeT Hale:KHOE M ycToHYHBOE obecneueHue pacry-
IEro Crmpoca Ha 3MEKTPOIHEPTHIO H TEmno, HO ocodoc 3HaYeHue B Onuxai-
WA Nepuoj nprobGpeTeT HapoJHOX03TACTBCHHAA (P PEKTHBHOCTE ITONO MpPo-
mecca. OCHOBHBIMH CPEACTBAMM €€ 00€CNeqeHUA 0MKHEl CTATh:

NOBBLILICHHE Ha 0ase JIyuylllMX JOCTHIKEHMIT Hay4yHO-TEXHMYECKOro Mpo-
rpecca KIT/ npeobpa3oBaHis NepBHUHBIX 3HEPrOPECYPCOB B ATEKTPHUYECKY 1O
M TCIJIOBYIO 3HEPTHIO, T.€. MaKCUMalbHai WHTEHCH(HKaLUS dHeprocbepeke-
HUS B NPOM3BOACTBE, PACTPEACIEHUU W MCTIONB30BAHUN TEKTPOSHEPrHH;

JAMBEPCH(HKALAA CTPYKTYPbI TOILTUBOCHAOKEHHS JJIEKTPOCTAHLMH €. YMEHb-
UICHMEM 10JIM Ta3a B NOJb3Y YIS U HETOIUIHBHBIX JHEpropecypcos ai1s odec-
MeYCHHUA JHEPreTuveckoi 0e30NacHOCTH CTPaHsl;

CHWIKCHME TIyTEM Pa3BUTHA KOHKYPEHUMH BCEX COCTABAIOUMX IKCNyaTa-
LUHMOHHBIX M KaNHTaJILHEIX 3aTpPaT Ha 3HeprocHadxeHue norpeduTeneit;

yMeHbllieHHe BLIOPOCOB BPEHLIX BELIECTB B OKPYIKAIOLYIO Cpeay.

PeurcHue HazBaHHBIX 33aa4 norpedyer riiybokoro pedopMuposaHHs Xo3saii-
CTBCHHBIX OTHOLIEHHH B 3NIeKTpodHepreTHke. Ee rmaBHOM ueNbio 10/DKHA cTaTh
JIMKBHIAUMSA HCKYCCTBEHHOIO CASPKUBAHMSA LISH 2JIEKTPOIHEPTHH W hopMHpoBa-
HHE MX Ha OCHOBC JanaHca nujarexecnoco0HOro cnpoca M NPeAsIoKEeHUs dHep-
F'HH. Tem cambiM npuemMJIeMbIMH AJT1 3KOHOMHKH H HacencHUA TeMnaMH 6)(,5[0’1'
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YCTPaHCHA BOTMIOWIAs AMCTIPONOPLMS B LCHAX 3HEeproHocuTenei (korna Haubo-
JIEC BLICOKOKAYCCTBEHHDIE U3 HUX — JICKTPOIHEPTHA U Ta3 — UEHATCH MHOIO-
KPaTHO HWXe Yriig u MasyTa), Gnokupyionas IHeprocdepekeHue u nopoxaaio-
lHad SKCIOPTHO-CHIPhEBBIE [lepeKOCkl B CTPYKTYPE IKOHOMUKH.

Takum o6pazom, COLMANTBHO-3KOHOMUYECKOH MUCCHER JJICKTPO3HEPIeTHKH
B TIPEACTOAIMI NepHon GYAET BLINOTHEHHE POJIN OTHOTO M3 MTABHEIX JIOKO-
MOTHBOB CTPYKTYPHOIi NEepeCTPOHKM HAUHOHANBHON SKOHOMHKK Poccum, Ges
KOTOPO#l HEBO3MOXKEH mepexon K NOCTHHAY CTPHATLHOMY 06wecTy,

Kontponshbie sonpocs

I. Hazosute ocnosnLie sanaun Ouepreruueckoii crparervu Poccun,

2. KakoBhbr neperiekrunng PE3BUTHS 3ACKTPOYHEPTETHRH B DHEPI CTHHECKO CTparerku Poccun?
KaxoBbl yci10Bust 0Gecrieyenys HEOOX04UMOT0 06heMa HRBECTHUHA? KakOBLI MporHo3s! Len
TOMTHBA ¥ JICKTPOIHCPIUMT

el

Nuteparypa ana CaMOCTOATeNbHOrO M3YYeHUs K rnasam 2 u 3

1. DHepreruuecknii kommneke CCCP / Moa pea. JLA. Mencurnesa u A.A. Makapoga. M.:
DOronomuka, 1983.

2. Maxapos A.A., Meaehtnen JLA. Meroast veenexosanuy u OOTHMH3ALHK JHEpreTHYEe-
CKOrG xo3aitcTsa. HosocuGupek: Hayka CO, 1973,

3. Menaenthes JLA. OuepkM HCTOPHU oredecTRerN O SHepreTHrn. M.: Iayka, 1987,

4. Makapor A.A. Muposas snepreruka u Espasuiickoe anepretuieckoe IpOCTPaHCTBO. M.:
Oueproatomusiar, 1998,

5. DHepreruueckas crpaterus Poccutickoit Deneparyy na uepuon ao 2020 r. {oxobpeira
lpasurenscreom PO, asrycr 2003), M.: MU3g-p0 HAI] Sneprus, 2003,

6. Dmuepretura Poccuu: CTparterus pa3BUTUL. Hayunoe ofochosanme INEPreTueckon nox-
THKH. M., 2003.
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OCHOBHbIE COKPALLEHUS

ADC  — aroMuas 2IEKTPHYICCKAs CTAHIA

BPOY — GhicTponeitcTBy omas peayKUHOHHO-0XTANHTEeNLHAA Y CTAHOBKA
B — BBLICOKOC JlaBJIeHHE

BHA — Bx0ano¥ nanpasisiowmit annapar

BHI" — BLICOKOHATIOPHLIH NTaporeHepaTep

I'TIK — rasossiif Toporpesareiis KOHACHCATA
IPAC — rocyaapcTRCHHAs paitonHas BeKTpUUeckas craHuus
I'TY — rasorypbuHHas yCTaHOBKA

I'TDC — razorypOHHHAA INEKTPHUECKAS CTARLIHR
KY — KOTeJI-yTH/IH3aTOp

KT3  — Kanyxckui TypOHHHDIA 32801

KOC — korcHCAUHONHAS 31EKTPUYESCKAs CTAHIIKA
JIM3  — JlenHurpaAckHi MeTaNNMUECKHE 3aB0A
HI — HHU3KOC /1aBJAEHHE

[TB]I — noaorpeparellh BLICOKOTO AaBIEHHA

IIBK — nukoBbiit Bojgorpeitneiil koTe!l

[II'Y — napora3sosas yCTaHOBKa

INMrOC — napora3opas JICKTPUUCCKAS CTAHLHA
IMH/J - nmoaorpesareilb HA3KOTD JARJICHHS

IICB  — nogorpesareis ceTeBOH BepTHRAALHBIH
[ICT — nonorpesare/n CeTEROH TOPHIOHTANLHLIH
OTH - nuratenbHsid TypOoHAcoC

OTY — naporypbHHRas yCTAHOBKA

[IDH —- nigTatenbHbIH 21EKTPORACOC

POY  — peayKuHOHHO-OXJIaIHTe/bHAN YCTaHOBKA
CKJl — CcBEPXKPHTHYCCKOE AABNEHHE

CH -— ceteBoft HacoC

ClIl -— CeTeBO# noaorpesare/in

CCKIT — cynepcBepXKpHTHYECKHE MApaMeTpLI
T™M3 — TypOGomoTopHkIif 32801

T2C — renmoBas 3/E€KTPHYCSCKAs CTAHLINA
TOL  — reruodaeKTpoueHTpalh

LIB/I — usjHuAp BLICOKOrO AaBJEHHA
LH —— uamnap HH3KOTo JaBJICHUR

LC/T — uMasnap cpeiaHero gaBsfeHus

ar — JIEKTPUMECKHH [eHeparop



aea nepsas
BBEAEHUE B TENNNOSHEPTETUKY

Copepxanne

1.1. O duaudeckmx seamvnHax, MCNOMB3YEMBIX B NPaKTUKE NPOM3BOA-
CTB2 U NOTPEbACHHA ANEKTPUYECKON W TeNNOBOI JHeprum

1.2. Hekotopsie ceoiicTaa BOAAHOrO Napa i BOAbI

1.3. Hekoropsle caoiicTsa TONAKE, CXUraeMbIX HA TENNOBBIX ANEXTPO-

CTaHLMRX

1.4. Hekotopule caoiicTea MaTepuanos ase HepreTudeckoro obopy-
N0BaHKS

1.5. BHepreruka n QNEKTPOTeHEPUPYIDILIME CTAHLMM

KOHTpOALHBIE BRPOCH!

Nureparypa g camocrosTensHoro u3yyenusa

1.1. O Ppusmyeckux BEJIUYMHAX, UCNIONb3YEMbIX B NPaKTHKe
NPOU3BOACTBA u NOTpebneHus anexTpuYeckoi U TennoBol 3Heprum

Uenb Hacrosuiero pazgena — HanoMHWTL YHTATENIO OCHOBHAIC W MpPOM3-
BOIHDLIC OT HUX QU3NYECKHE BENTMUHHbI, UCTIONIE3yEeMble B TEMJIOTEXHUKE. Ho-
siee 40 ner Hasan Obina BBencHa o0g3aTebHas g Beex Mexnynaponnas cuc-
Tema eitunn (CH), na ucnoneiopanne KOTOPO# naBHO nosxkeH Obin Obl e-
peiiTh Beck Mup. OptHako Jo cux NOP B CHITY IIDUBbIYEK, a TAKKE HEN0CTATKA
Ha pabouunx Mecrax IEKTPOCTaHMiA npubopos ¢ COOTBETCTBYIOLLEH rpanyH-
POBKOH B NMpakTuKe MCHONbYIOTCH W ApYrHe MHOTOYHCICHHBIC EAMHULI -
SMHCCKHX BEJIMYHMH U MX TNPOU3BOLHBIE, YTO YacTo 3arpyaHser obuieHue, oco-
OCHHO TEMNOSHEPreTHKOB Tex CTPaH, B KOTOPBIX HMCNOJIL3YIOTCH pa3Hbie BHe-
CHCTEMHBIC enuiMuel. Ecin npu nocemennn kakoii-nuGo TIC B AHINIHY Ha
BOTIPOC O HauanbHLIX TapamMeTpax 3Heprofoka Bam OTBETAT, Y710 OHH COCTAB-
nsa0T 3400 psi (3400 dynros ua KBaaparHeiid joim) u 1000 °F (1000 rpany-
cos no dapenreiry), T0 3TH HUPBI, BO3MOMKHO, BAM INOUTH HMYCTO HE CKa-
XKyT. Bmecre ¢ rem sro 239 armocgep u 538 °C, t.e. NnapaMerpel, NpakTuue-
CKHM COBMajalMe ¢ napaMeTpaMu Halinux napoty pOHHHBIX 3HEeProbIOKOB Ha
CBEPXKPHTHYCCKME MapaMeTpbi napa. KoHeuHo, Henomib3oBanme Pa3IHYHEIX
CHCTEM €IMHML HEYNOO6HO, M BBIXOZ M3 3TOr0 TOMABKO ORMH: HeO0OX0AMMO
HMETh NOJL PYKOH CRPABOYHUK WM MUKPOKANILKYJISITOP, MO3BOAAIOWHE GbiCT-
PO OCYUICCTBUTDL NICPEBOM B MPHUBLIYHBIC JUIs HAC €IHHH LB,

27071 we pazaen MPECACAYCT eme onHy uenb. TenmoTexHnka u, B YacTHO-
CTH, TETJIOSHCPTeTHKA — 3T0 MHKCHEpPHBbIE Hayku. IlosroMy onM «Haumua-
0TCS € UHPPLI» M, HMES T0 WIIH HHOE OTHOLICHME K TCMJTO3HEPreTUKE, Hellbis
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He 3HaTb HekoToporo Hadopa BCJIMUMH W WX 3HaucHMiA. Henbss, Hanpumep, He
3Hath, 410 KITJ[ TunuuHoro napotypOHHHOTrO 2HeproG/loKa HaxoAWTCs Ha
ypoeHe 40 %, razorypOunHoii ycraHoBku — 36 %, a naporazosoit — 50 %.
[TosToMy, HAaNOMUHAS O (H3HHECKHX BENHYMHAX W COHHHMLIAX HX HW3MEPEHMs,
Mbl OIHOBpEMEHHO OyaeM Kacarbcs jMana3oHa 3HAYEHWH 3TUX BEMYUH JIA
00BLeKTOB TeNnI03HEePreTHKH U 3HEProMallHHOCTPOEHUS.

Enuuuueil uamepenus aivHel B cueteme CH sengercs aemp. B Mmerpax,
HaTIpUMEP, U3MEPAIOTCA ANKuHbI TypOoarperaroB (Hanpumep, iMHA TypOHHEI
mouwHOCTbI0 1200 MBT cocrasnser okono 48 M), pasMepbl MAalIHHHOTO 3aja
TETUTOBLIX JICKTPOCTAHNUH, BBICOTHLIE OTMETKH YCTaHOBKH 000pyA0BaHUS.

Jns u3MmepcHUs pasMepoB Aerasiell 0ObIMHO MCNONB3YKOT munaumempel. K
npuMepy, OYCHb PEAKO MOKHO YC/bILIATE, YTO AJTMHA JIOTIATKH NOCaeHeN cTy-
neHu TypOunel pasHa 1,2 M; 06wiuHo rosopatr — 1200 MM, B Munnnumerpax ms-
MCPSIIOT 3a30pbl MEXKILY ACTAIAMU (HaNpUMep, pauaibHbIE 3a30pbl MEXAY Bpa-
IIAIOIUMCS POTOPOM M cTaTopoM coctasisitor 0,5—1,5 MM), TelIoBbIX pacuim-
pernit TypOunbl Ha dynpamente (oHM MoryT pocturars 10 M) U 1.2,

OveHb Mambie NHHEITHBIC BEIMUMHBI UMEPSIOT B muxkpomempax (MUKpO-
Hax): 1 MxM = 1070 M. B MHKpOMeTpax M3MEpAIOT, HAMPUMEp, pa3Max BHOpa-
1M KOpNycOB MOAUIMNHHUKOB TYPOUHbI, TOMIIMHY MacAsHOH MIEHKH B ONOp-
HBIX MOIUWHNHHUKAX, Ha BKJIAJBILIAX KOTOPHIX Bpamaercs porTop (00BIYHO 3T0
20—30 MgMm).

B TtenuiosHepreTH4ecKol MpakFUKe HalleH cTpaHbl NS M3MEPCHUA NJTHH
HHKOrJlda HEe WCMNONb3YIOTCA CaHTIfIMBprI, aHFCTpEMbI, KHHOMBTpE:I, CBCTOBBIC
roja v napceKku, He FOBOPS YIKE 0 MUJIAX, Apaax, caxeHsx U T.4. Ckazars, 4To
JyIMHA paboueit 1onarky paBHa 96 cM, MOXKHO, HO 3TO NJIOXOH TOH.

Hns u3mepenus mMaccwl v B cuctemMe CH, u Ha mpakThke, yale Bcero He-
NONB3YIOT Kupozpavm W KpaTHbIE €My BEIMUYMHBI: TPAMM W TOHHy. B Kuio-
rpaMMax M3MepsIoT Macchl OTIIeJILHBIX peTasei (HampuMep, Macca yNoMsHy-
TOl paboucH nonarku moclienHeld CTYNeHU NJIHHOMH 960 MM paBHa NMPUMEpHO
12 kr), B gpammax — Hanpumep, 3HaYeHHs Macc 0aJaHCUPOBOYHBIX [PY30B, B
FROHHAX — MAaccy KpPYNHbIX 00BekToB (HanpuMep, MOJHas Macca TYPOUHEI
motHoCc TR0 500 MBT cocrasnsier 1000 1, a ee naudoJsiee Tameaas 4acT —
100 T). OnHako B NpakTHKE 0T€YECTBEHHOH TEMIOIHEPTeTHKH A1 HIMEPEHHS
MacChl HUKOT@ HE WCTIOMB3YIOT UCHTHEPLI, MYALl ¥ TeM Gonee hyHTHL

Enunnuch Bpemenu B cucreMe CH spnaercs cexynoa. CeKyHaaMu nonb3y-
IOTCSH IS aHaau3a ObICTPONpPOTEeKAIOWMX MPOLECCOB B CUCTeMax aBroMarHye-
CKOTQ peryJjiMpoBaHHsa TYPOHH (M daxe COTBIMM €€ 110MISMU), B NPOTOYHBIX Hac-
TaX TYpOMH, HAcOCcOB, B Maponposojax M Tpybonposomax. MuHyTaMu 1 Yacamu
00BIMHO NONIB3YIOTCA U1l ONMCAHUS MeHee OBICTPBIX MPOLECCOB, HampuMep,
JUTMTENIBHOCTH 3TAlOB NycKa, HAPYMXCHHS, pPa3srpyKEHHS U OCTAHOBKH TypOu-
Hbl, MPOTEKAIOWHKX OT HECKOJILKHX MHMHYT 10 HECKOMBKWX udacos. Hampumep,
NycKk napoBod TypOWHbBI NOCie HOYHOTO NpocTod 3aHuMaer 30—40 MuH, a iH-
TCJIBHOCTH ITycka 3HeproG/ioKa Mocjic PCMOHTA MOXKCT JOCTHrarth 3—3 u,

B dacax oObi4HO u3Mepsercs HapaborTka TypOHHBI M pecypchl pasiMUHOro
THNa. HanpuMep, HasHadeHHbI pecypc cOCTaBHBIX uactedl obopyaoBaHus
3HeproOnoKoB 3a pesiKUM UCKIIOYeHNneM JlokeH ObIth He MeHee 200 Thic. 4

2
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COBPEMEHHAS TEMNNOSHEPIETHKA TIABA 1

NapkoBbiit pecype Oo/bMHCTBA TYpOuH cocTaBnseT 170—220 Thic. u, Hapa-
Borka TypOuHBI Ha 0Tka3 paGoT0CnocOGHOCTH JOMKHA ObITh HE MeHee 5000 y
ans naposeix TypOuH 1 3000 u ans razoBeix TypOuUH.

JIHAMM HIW cymxamu MIMEPSIOTCS NPOAOJIKHTENLHOCTE PEMOHTOB (Ha-
NPUMEP, MPOIOJIKHTETIBHOCTE TJIAHOBBIX PEMOHTOB /T 3HEProbiioka Mo-
Hoerbio 800 MBT: kanutanbHoro — 72—73 nms, cpeanero — 37—42 JHA,
Tekywero — 10 quel). Jooamu M3MepsIoTes MEKPEMOHTHbIIT CPOK CTYKObI
TYpOHHBI (OH 10JKeH GbITh He MeHee 4 NeT), CPoK cNykObI TYPOHHBI 10 CNH-
canug (ne mence 40 ner),

Oyenn monesHo 3anoMHUTDb, 4To 1 rog = 8760 u.

Temnepamypa B cucteme CH namepsercs 8 kebsunax (K) (Ho He B rpajy-

cax Kenbeunal). Unenenno 1 °C = | K, a temneparypsl B kenibeutax T 1 rpa-
aycax Llenbeus ¢ cea3aHbl COOTHOLIEHHEM:
=g 27313.

B npakruke crauuoHapHoOl TennosHepreTMkM, B OTIIHYMe, Hanpumep, or
ABUAABUIATEI/ICCTPOCHHS, TMOJL3YIOTCS MCKMIOUMTENEHO CTOrpafyCHOM LiKa-
noi (rpapycamu Lenbens),

PaccMOTpeHHBIe CAMHULIBL — NJIUHDBI, MacChl, BPEMEHH M TEMNepaTypsbl (B
KehBHHAX) BXOAAT B COCTAB OCHOBHBIX enruuu CH. Bee ocraibHbie SAHHULLBI
ABJIAIOTCA TIPOM3BOAHBIMUA OT OCHOBHBIX.

[Inomank 1 oGbeM 00LIYHO HIMEPSIOTCH COOTBETCTBEHHO B M2 1 M3, [ek-
Tapbl U INTPbI B MPAKTHKE TEIJIOIHCPIETUKH HE MCNOMB3YIOTCH,

Oco60 HeoOX01MMO CKa3aTh 0 €AMHUIAX UIMEPCHHS KOJHYECTBA npupoa-
Horo raza. [lpowe Becero s 370i uenu GBINO OB UCMONBL3OBATH EAMHHLLI
Macchl (KO win T). OZIHAKO MCTOPHYECKHE W TEXHHYECKHE NPUYHHBI NPUBENH K
TOMY, HTO KOJIMYCCTBO MPUPORHOrO rasa M3MepseTcsd B enMHUUAX oOGbeMa
(M?). D10 oueHb HeynOGHO, Tak Kak B paBHBIX 00beMax Mpu pa3HbIX 1aB/eHH-
AX CONCPKUTCS Pa3Hag Macca NPUPOHOIO rasa, COACPKALIAs PAITMUHYIO Te-
MAOBYIO 3HEPrUIO. [I03TOMY KOAMHYECTBO NPHPORHOIO ra3a M3MEPAIOT B Tak
Ha3bIBAEMBIX HOPMAAbHBIX KyOOMempax, T.c. NPUBEACHHBIX K «HOPMAJTLHBIMY
yenosusim (OTCYTCTBHIO Biiard, Temneparype 0 °C u gasnenwio 1 arm — cw.
Hwke). B GonbmmncTee ciyyacs coBo «HOpManbHbINY nepea Kybomerpom
ONyCKAIoT, HO MPH NPOBE/ICHUH PACUETOB BCETHA CCAYET MOMHHTh, UTO peyb
HAET HMEHHO O HHX.

Cropocme cpensl (napa, BO/IbI) W JIHHEHHAA CKOPOCThL MepeMelLeHus aetancii
TYPOHHbBL M3MCPsteTCs B M/C, HO HMKOTA B KM/Y. Hanpumep, ckopoctsb TeueHns
fapa B 3MeMeHTax TypOuHbI cocraenser 50—500 m/c. Kak npaBuio, HHTeHCHB-
HOCTL BUOpaLnK u3MepseTcs Tak HasblBaeMoii 6uGpockopocmulo, H3MEPAEMOIt B
MM/C HernocpeacTBeHHo npubopom. Kaxkawlii MammHucT TYpPOMHBI 3HAET, 4YTO
HOpPMasbHBIH ypoBeHs BHOpauMu coctaBaset 2,8 MM/c, a Npu BO3pacTaHMH BUG-
pauMu 110 7,1 MM/C OH JOMKCH HEMEIUICHHO OCTAHOBHTH TYPBHHY.

Hacmoma epawenus. U3MEPACTCS YUCIIOM 060POTOB B CEKYHY WIIM MHHY-
1y. Tlockonsky wactora ceru B Haweii crpance paeHa 50 ', To YacToTa Bpa-
weHus TYpOoarperaros, BKIOYCHHBIX B 3JICKTPHYECKY IO CeTb COCTaBseT S50
nin 25 0b/c (cootsercTaento 3000 u 1500 o6/MuH).
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Cusa v Bec ten B cuereme CH msmepsercs B neiomornax (H). Onnako Ha
NPAKTHKE 44CTO TOMb3YIOTCS BHECHCTEMHOH €MHULCH ~— KUNOZPAMM-CUILON
(xrc). Jlerko 3anoMHuTE, 4to 1 kre = 9.8 H = 10 H.

HaeneHue v mexanuyeckoe Hanpsscenue (BO3ZHUKAIOWCE B TeNe NOJ BO3-
neficTBUEM MPUIIOKEHHBIX K HeMy cuil) B cucreme CH usmepsiores B nacka-
asx (1 Tla = 1 H/m?). Mackans — 3T0 04eHb MaJias BETHYMHA, OITOMY HC-
MONB3YIOT KpaTHbIe BeJWYMHLL xunonackane (kKlla) m wmezanackare (Mlla).
HHorna ncnodib3yor daps:

1 6ap = 10° [la = 100 «ITa,
YTO NPUMEPHO COOTBETCTBYET arMoc(hepHOMY AaBJICHHUIO.

Tone3sHo 3anmOMHMTB, 4YTO arMOc(epHOe [amieHHe pPaBHO NPHMEPHO
100 kITa, a gaBneHMe 3a KOHAEHCAUMOHHOK mapoBoi TYpOWHOIN cocTaBiicT
Bcero 3—8 klla. Jlasienue napa nepe COBpeMEHHBIMU MAapoOBBIMU TYPOUHA-
Mu 12—30 MIla, nepen craudOHapHBLIMH ra3oBeiMu TypOuHamu 1,0—
1,8 MITa. PaccMOTpeHHbIE €IMHULBI U3MEPEHHS NABJICHHS B YCTIOBHAX 3KC-
niyaTayuu o60py0BaHUA MCKTPOCTAHIHA He NPHAKMIHCH, IaBHbLIM 00pa-
30M, no npuynHe orcyrcrBus Ha TDC npubopos ¢ rpanyHpoBKOA B nacka-
A8X. DKenyaTauuoHHbli nepcoHan TDC 0ObIUHO MONIB3YETCH MEXHUYECKUMHU
ammochepamu (ar):

1 ar =1 xre/eMZ = 9,8+ 10% [1a = 98 xIla = 0,098 MIla.

Kpome TeXHHYECKHX arMocdep, NMPUMEHAEMBIX B TEXHHKE, MCMOJIL3YIOT
pusuveckue ammoc@epol (aTM):

1 arm =1,033 ar = 1,013 - 10° Ia. :

B psac cnydaes naBiieHHE B cOCYAAaX WM3MEPAIOT € MOMOWBIO PTYTHBIX
npHGopoB — BLICOTOH pryTHOrO cronba (mm pm. cm.). HanpuMep, ynoMsHy-
TOC Bbillle HOpManbHOE papieHue 1 arm = 760 MM pT. CT. U COOTBETCTBEHHO
1 mm pr. ct. = 133,3 Ia.

MHorouuc/icHHOe 000OpyN0BaHHE TEIJIOBBIX 3JEKTpocTaHuuii paboraer
NpH KaBICHWUM p MCHbLICM, YeM aTMocqiepHoe nasiienne B. HX pasHocTs

H=8-p
Ha3LIBACTCA paspexceiiem, U OHO U3MepseTes HerocpeiCTBeHHO NpHOopoMm.
OrHoueHue

=H/B)-100%

HA3BIBAETCH 6AKYYMOM, U 3TOT TCPMMH Yallleé BCEro UCMOjb3yercd Ha T3C KO-
raa peub Uer o paszpexeHud. Eciu BakyyM B KOHAEHCAaTrope cocrasiseT 95 %,
a armocdepHoe paeneHue 100 klla, to 3HayuT, paspekeHHE B KOHIEHCATOpe
cocraenser 95 klla, a nasnenne — 5 klla.

DiekTpuueckad U Temosas dHeprus B cucreme CH nsmepserces B docoyusx
(I1x), a momHOCcTE — B sammax (BT): 1 Br =1 Jhx/c.

Dnexmpuyeckyio mowyHocms TypboarperaroB U 3MCKTPOCTAHUMHA 0OBIYHO
npeacrasnsior B mecasammax (1 MB1 = 10% Br) unu MuiiMoHax Kuiosarr
(1 MBt = 10° kBT). Pexe, Koraa peub MIET O MOLIHOCTH SHEPIOCHCTEM, HC-
nonb3yioT zuzasammut (1 TBr = 103 MBT).
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DNeKTPHHECKYI0 JHEPrUIO B MPAKTHKE TEMOIHEPreTHKH 00BIYHO U3meps-
10T B kurogamm-yacax (KBT-4). QueBuaHo,
1 kBry = 3600 x]x.
MOUIHOCTh Ha 3/IEKTPOCTAHLMAX HHKOTIA HE M3MEPSIOT B JIOIIAAMHBIX CHITAX.
KonnuecTBo mennosoil anepeun u3Mepsercs nubo B JoKoynax, nubo B xa-

Aopusax (kan): 1

Kal

4,1868 Jlxk. Yame ucnonbsyloTcs BESUYHHDI, KPATHbIC

KaJlo0puu —~— xunoxkaropus (kkan), mezaxaropus (Mkan) u, ocobenno, 2uzaxa-

aopust (I'kan):

HO 3alNOMHHTL, 410 1 [kan/u

| T'kan = 10° Mkan = 10° kxan = 10% kan.
Tennosas moynocns (T€NNONPONIBOANTENBHOCTD) 00BIYHO u3MepgeTcs B
['kan/u, HO MHOMIA M B MEHEE MPHUBLIYHLIX CAMHALAX — MeraBarTax. Iloses-

1,16 MBr. Hanpumep, Tenionpou3soanTeis-

HOCTE MowHOH TOLL ¢ 5 sHeprobnokamu 250 MBT cocraenser 1650 Mkan/y =

= 1914 MBr.

lInomuocme wnn oOparHas eil BenMuuHA — ydersHolil 0bvem H3MEPSTCA
COOTBCTCTBEHHO B KI/M> WIM M3/KL
B sakmoucHuC npHBEaEM HECKONBKO MOMe3HBIX Tabaui, coepkammnx co-

OTHOLUCHHA MEHCLY pa3s/IHYHBIMH €AMHHULAMM, HACTO HCNONL3YCMbBIMH B rnpak-
THKe (Tabn. 1.1—1.3).

Tabanua 1.1
CooTHoWweNNA MeKIY eANHNIAMHE TaBIeNHA
Eanunus Ia Gap aT MM pT. CT. arM
1 [la 1 105 1,02-10-3 7.5-10-3 0,987+ 103
1 Bap 103 1 102 750 0,987
I ar 981104 0,981 1 736 0,968
1 MM pr. ¢t 1333 1,33-10-2 1.36 - 103 1 1,32+ 103
| arm 1,013 L0133« 103 1,033 760 1
TabGnupa 1.2
CoOTHOIIEHHA MERTY eTHRHUAME 3HEDTHH
Eanuuum Ja xan KBTy
1 O 1 0,239 0,278 - 10-¢
1 xan 4,1868 ! 1,163+10-%
1 KBty 3.6+ 108 0,86+ 106 1
TaGnuuna 1.3
CooTHOWEeHHS MEKLY eJHRHLAMH MOWHOCTH
EavHuib kBT KKa/y
1 kBt 1 860
1 xxan/u 1,163-10-3 1
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1.2. HekoTopblie CBOWCTBA BOASIHOIO Napa U BOAb

Jlns Toro utofbl MOHATH, KaK pafoTaeT KOH/JEHCATOp, pereHepaTHBHEIC H
ceTeBbie TOJIOrPEBATENH, A/ICPHbIE PEAKTOPbI H MHOTHE JApYrHe SAeMEHTLI
TOC, T 1 ADC, HeoOX0AHMO 3HATh HEKOTOPLIS cBOiCTBA BO/Ibl H BOJSHOIO
1napa, KOTOpbI€ ABAIOTCS pabovnM TesIoM napoTypbHHKEBIX ycTaHosok (ITTY).
Hx cpoiicTBa B 3HAYWTENBHOH CTENEHH ONMPEOCIAOT KOHCTPYKUHEO napoBoH
Typ6uHbl 1 apyrux snementos ITTY.

Boja — 3TO NPaKTHYECKH HECXKMMAEMas HKHIKOCTb: MPH H3MEHEHHH NaB-
NEHHS B UWIHPOKHMX MPEJENax €€ MUIOTHOCTh H3IMEHAETCS OUEHB MAJIO.

Ecnu BOJy HATpETh B OTKPBITOM COCY/C (pHC. 1.1), T0 MpH OnpeneneHHoM
TeMIEpaType HAYMHAETCA ee KHIeHHE H 00pa3’oBaHHE Hall €€ MOBEPXHOCTLIO Na-
pa. Temneparypa Kuisiel Bojibl 1 00pasylou(Erocs MpH KHICHHH Tlapa O/1HHA-
KOBBI H HEH3MEHHBI B MPOLECCE BCEIO BHIKHNAHUA HAKOCTH, Eciu OnHCaHHBIH
BbiLlle OMBIT NOCTABHTH MPH aTMOC(EepHOM AaBneHUH (760 MM PT. €T.), TO KHTIE-
Huc 1 ucrapenue OyayT npoucxoauts npu 100 °C.

DTy Temreparypy Ha3biBalOT meMnepamypol Kunenus, WIH memnepamy-
poii nacelyenus 1 0603nHavaloT 7. [lociaeanee Ha3Banue CBA3AHO C TEM, 4TO
NpH CNOKOHOM KMMEHHH Haj NOBEPXHOCTLIO BO/bI obpasyeTcs cyxou Hacbl-
weHHblll nap — Tap, B KOTOPOM OTCYTCTBYIOT KaneJlbKH BO/1bL. Ecnu Temilepa-
TYpPy CYXOTO HACBIL[CHHOIO Mapa CHU3UTL (2 3TO MOKHO CAENaTh TOMBKO Iy-
TeM OJHOBPEMEHHOIO CHHIKEHHUS NaBIEHHS), TO YacTb Mapa CKOHACHCHPYETCA
M B HEM TOABSTCH Kanesabku Boabl. Taxoil nap HaseiBaeTca gradcuvim. Eciu,
Ha0BOPOT, CYXOH HACBIIICHHBIH Map HArpeTb, TO OH OKAXKETCA nepezpentolrt Mo
OTHOWEHHIO K COCTOAHUIO HACBUNEHHA. '

ECJIH CHH3UTL JABJIEHHE B COCY €, TO KATIEHHE H HCnapeHue OyyT MpoHexo-
AMTb MPU MeHbIIEH TemnepaType. DTO MCMOAb3YETCA B TAaK Ha3bIBACMBIX BaKYy-
YMHBIX 71€20pATOpaX, YCTAHOBICHHBIX B CHCTEMAX NOAMHTKH TEIUIOCETH: A0CTA-
TouHo B cocyae (acasparope) coszath ganenve B 0,5 kre/em? = 50 kI1a, u ona
3aKHTHT Beero npu Temneparype 81 °C.

HaoGopoT, eciid TMOBLICHTE AABJIEHHC Ofa repuoucTIa,

nokasesaior 100 °C
B COCY/IE, TO OHA 3aKUIIHT H HAYHEeT HCTIa- I -
paThes NpH osiee BLICOKON TeMTIEparype.
ITO CBOWCTBO IIHPOKO  HCMOMABL3YIOT
B 60IBHHLAX IS CTEPHAH3AUHH METHHCT-
PYMEHTOB MPU NOBBIILEHHON TeMNepaType
B aBTOKJIABAaX, N5 OBICTPOrc MPHIOTOBIC-
HUA nHuE 1 T.1. OHO OYCHb WHMPOKO HC-
nofik3yeTcs B pasnanuHOM 000pyNoBaHHH
THC. HanpuMep, B CTAHIAPTHOM Jieaspa-
TOpE MO e PKHBACTCA JlaBEHHE
6 kre/cm? = 0,6 MITa, 1 BOMA B HEM 3aKH-
naet npu Harpese o 159 °C.

B Gapabane GapabaHHbIX KOT/OB 1107~

Puc. 1.1. Obpazosanue cyxoro Hacbimen-
nepauBaeTca napneHue 140 kre/cM? = woro mapa

760 MM pT. CT.

B=
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Puc. 1.2. Ceaib Mexay Temnepatypoii u Assacduem KHNeHHS (Konaeucauww, wenapenns)
€ yKazanMeM obuacredi paboroy;

{ — KOHIGHCATOPBI 11APOBEIX TYPOMY; 2 — CeTeRbIE wojorpesareny; 3 — naporeuepatopel A3C;
4 —- Gapabanbl COBPEMEHHLIX KOTIIOB

= 13,7 MIa, u No3ToMy B HEM reHepHPYeTCS HACHINEHHDIH Map ¢ TeMmnepa-
Typoit npumepno 335 °C. B naporeneparopax ABYXKOHTYpHbIX ADC Harpen
H UCTIAPEHUC BOJBI IPOUCXOAHT Mpu AasneHud 6 Mlla, u MOYTOMY TeMMnepa-
Typa 06pasyIoIerocs HaCKIMIEHHOTO Mapa COCTARMAET 275,6 °C.

Ba:kHO yeTko ycBouTh, 4TO TEMnepaTypa HAChIMEHHS OHO3HAYHO onpejie-
TIACTCA NaBJICHHEM HAJl €€ MOBEPXHOCTBIO. DTa OJHO3HAYHAA CBA3b NPENCTAB-
JleHa Ha puc. 1.2

TennoBas sneprus, pacxogyemas Ha NOIEPHAHHE KUNEHHUA B COCY 1€, 3a-
TPainBACcTCA HA PaspbiB CBA3CH MEMY MONEKYAAMH BOJIBL, T.€. HA €6 Hchape-
Hue. Monekynbl McnapHBueHcs XUIKOCTH 061a0aI0T HobuIeH SHEPruei Ha
BENIMMHHY ydeapbno mentomer napoobpazosanus r, npeacTasnaoweil coboit
KOJIH4ECTBO TeITOBOH 3HEpruu, HeoOXxonuMoi s ucriapenus 1 kr xunsnei
AHAKOCTH. M3Mepserca Bennuuna r B kJIK/Kr WIH KKa1/KL

[lnoTHoCTE Cyxoro HachimeHHoTO Napa, €CTECTBEHHO, MEHBILE, YEM BOJIbI,
M Tak K€, KaK TEMNEpaTypa HaChiIEHUA, OHA OJIHO3HAYHO ONpeesseTcs Nab-
neHHeM. HeM Boble naBnedHe, Tem GoNbIe MAOTHOCTD. INpu aaBnenuu Pip =
=22,115 MIla naoTHOCTL BOABI M CYXOro HacelICHHOTO Mapa COBMNanaloT,
TéMNepaTypa HACBLILICHUS /, = typ = 374,12 °C, a Teruota napoo6pasopanus
r= 0. Crone cBoeoGpasHoe cocTosHHe, XapaKkTeprU3yemMoe OTMEYEHHbIMH
MapamMeTpaMH, Ha3bIBAETCA KPHUTHYECKHM, 4 OHU CAMH — KpUMUYECKUMIL.
B KPUTHYECKOM COCTOSHHH MAOTHOCTH BOABI H napa COBMajawT ® OHH, MO
CYWECTBY, HEpa3AHUHMBIL.

PaccMOTpeHHbIH onbIT Mo HenmapeHHio u 00pa3oBaHHIO CYXOro HAChiHEH-
HOTO Mapa MOAHO NPOBECTH B 0OPaTHOM NOpsaKe.
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a) Konxencar

Puc. 1.3. Ilpunuun pabors: Ten1000MeHRHKOB TeI0BRIX YIEKTPOCTAR-
RHi, HCNOJBL3YHIMHX TENJOTY KOHICHCALHH napa

[IpeactaBum cede, 4TO B COCYA, MNOKasauuwlil Ha puc. 1.3, @, HeKoTOpOE
BpEMS MO/JAETCH HACLINIEHHBIH Nap NpH OTKPHITOM B arMocdepy BeHTune /,
NIOCEe Yero BEHTHNH / H 2 3aKPLIBAIOTCH M COCY/ OKAa3bIBAGTCA 1OJ, HEKOTO-
pbIM AaBneHHeM napa. Eciu Teneps 3TOT COCY/ HaYaTh OXJ1aXKAaTh, IOMCCTUB
€r0 B CpeAy C J0CTATOYHO HHU3KOH TeMnepaTypoii, To nap OyaeT KOHAEHCHpO-
BATbCA, OT/aBas TEMJOBYIO JHEPrHIO YEPe3 CTEHKY COCyaa OKpyKalowei cpe-
ne. [Tpu oTOM HaBaeHUe Mapa Hajl 3€pKaNioM BOJAbl B cocye OyAeT yMEHbLIATb-
Cs ¥ BCerjaa COBMAjaTh C JIABIEHHEM HACHIEHHA, COOTBETCTBYIOUEM TEMIE-
parype oOpasyronieiics AUAKOCTH. DTO COOTBETCTBHE ONPEACNAETCH CBA3BIO
MeN Y JaBlE€HHEM H TeMIEepaTypod HacblllCHHA, APEACTABACHHOH Ha
puc. 1.2. Ecau, Hanpumep, H3HAYaiaBHO 4€pe3 COCY[ MPOTEKaN CYXOH Hachbl-
WeHHslid nap ¢ remneparypoii 100 °C (4 COOTBETCTBEHHO ¢ AaBICHHEM
1 krefem? = 100 klla), a 3aTeM cocy BMECTE C COMIEPKANIHMCS B HEM HapOM
oxnaauwin a0 81 °C, To 4acTb Napa CKOHOSHCUPYCTCH H B COCYAE YCTAHOBUTCS
pasnenue 0,5 krc/em? = 50 xIla, T.e. BakyyM.

[Tap npespamaeTcs B BOJY NOTOMY, 4TO OT HEr0 OTOMPAETCA MenToma Kaii-
dencayuu, paBnas TenaoTe napoodpazoBanus r. B pesyabraTe koHaeHcauuu
napa Ha AHe cocyna oOpasyeTcs KOHJEHCAT, a Hajl 3€PKajoM KOHJEHcara —
HACHILEHHBIA BoasHOH nap. Yem cubHee OyHeT oxiaxIeH Map B COCYLE, TEM
Bonplre obpazyeTcs KoHjgHCATa HA ero jHe U Tem Oosnee rybokuil Baxyym Gy-
AT TIOMYYEH.

Ha puc. 1.3, 6 noxazasa NpHHUMNHANBLHAA CXCMA YCTAHOBKH A1 Henpe-
PLIBHOH KOHJIEHCAUMH MOCTOAHHOrO NocTynaionero napa. Eciau B cocyne yc-
TAHOBHTH 3MCEBHK, 110 KOTOPOMY MPONYCKATh OTHOCHTENLHO XOMOLHYIO BOOY,
TO Nap, NocTynarumi B cocya, OYAeT BCTpe4arh HA CBOCM TYTH XOA0AHYIO
NOBEPXHOCTL 3MEEBHUKA W KOHJICHCHPOBAThCa Ha Heil, Ecnu mnd ynaneHus ob-
pPasylouIerocs KOHACHCATa HMEETCH Kakoe-nH00 yCTpoHCTBO, HAllpHMEp HACOC,
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TO OyJET NMPOHCXO/IUTHL HENpephIBHAS KOHAEHCALMA NOCTYNalomero napa, a
BHYTPHU cocynia OyaeT NoaJepKUBaThcs JaBieHHE, COOTBETCTBYIOLIEE TeMIie-
patype obpasylomerocs koH/jeHcaTa, NPUMEPHO paBHOIO TeMIIEPATYpe oXna-
AKpaoweit Boabl. Ha onucannoM npuxuune ocHopaxa padoTa KoH/eHcaTopa,
CETCBBIX U PEr€HEPATHBHBIX MOAOrpeRaTeNei, naporereparopes ADC u MHo-
FHX IIPYTHX YCTPOUCTB, 06:1acTH PaBoThl KOTOPLIX NOKA3AHBI Ha puc. 1.2,

B TypSunb TOC u T3LI, nocTpoennsix na HOKPHUTUUECKHE MApAMETPHI,
MOCTYNACT nepecpempiii nup, TeMnepaTypa KOTOporo Gosmbiue TEMIEPaTy phl
HaCLIEHUA (TIPH DTOM 3KE [ABIEHHH) HA 3HAYEHMe A

[ocrynuswmii B TypSuny nap PacliupaeTCs B Held 1 B ONPeeneHHoH ToY-
KC TypOMHBI NPOXOAMT uepe3 CocTOAHMe HACBIMIEHH, 4 3aTeM CTAHOBHUTCH
GAAHCHBIM — CMECBIO CYXOTO HACBIIIEHHOTO Napa ¥ Kanens BOmbl. Conep:ka-
HHE BAArH HA BLIXOAE M3 TYPOMHDI (TOYHEE — 33 €€ NOcAeHHMHU BPaLaoH-
MHCS JIONaTKAMK) 1S €€ HaneHOl paBoThl He NOMKHO npepblwate 10 —
13 %. Bnaxublii nap us typOHuBbI NOCTYMAET B KOH/CHCATOP, e NPeBpara-
€TCA B BOAY, HMEIONLYIO TEMNIEPATYPY HACHINIEHHS.

1.3. HekoTopsie ceoiicTea TON/MB, CXUraeMbIX Ha TENAOBbIX
ANEKTPOCTaHUUAX

Ha T3C cxwuraior Tpu Buaa Tonnmsa: razo06pasHoe, KUIKOE H TBEPHOE
(puc. 1.4).

Tazoobpasznne monauso CYWICCTBYET B HECKONBKHX (OpMax: NpuposHsiif
Ia3; MOMYTHBIH ra3, nomyyaeMelil U3 HeOp 3eMitu npu 100biue HedTH; ToMeH-
HbIH U KOKCOBBIH ra3sbl, MOMyyaembie NpH METaNYPruYecKoM NpoH3BO/CTBE.
Ha T3C Poccun npeumymectsenno HCTIONb3YETCH [PUPO/IHbIH T'a3 (CBbile
60 % B TonnueHOM Ganance Poccuu u 70—80 % B ce €BPOMNEHCKO yacTu).
ITpupo LIt ra3 B OCHOBHOM COCTOUT H3 MmeTana CHy, KoTopstii ripu Npaguib-

HOI OPraHu3alLMK NPOLECCa FOPEHNA CHKITaeTes MOSIHOCTLIO, NPERPALASCH B
BOZY U JIBYOKHCH yrieposa,

[maBHoe npeumymectso IPHPOAHOIC Ta3a COCTOUT B €r0 OTHOCHTEIBHOL
JKOJIOPHYECKON Ge30NacCHOCTH: NPH ero CHKUIAHHH He BO3HHUKACT BPCIHBIX
BbIOPOCOB, €CAN He CYMTAThH 00pa3oBaHMs ALOBHTBIX OKCUOB 430Ta, ¢ KOTO-
PHIMH MOXHO 0OPOTBCH COOTBETCTBYIOMIEH OpraHH3aLuedi npouecca ropeHus.
[TosToMy ero MCROMB3YIOT AMS KOTENbHBIX 1 TOL kpynueIx roposos. donon-
HUTETTEHOE TIPEUMYHIECTBO — JEI'KOCTb TPAHCTIOPTUPOBKH MO rasonpoBogaM
¢ NOMON(bIO ra30BLIX KOMIPECCOPOB, YCTAHABIMBAEM bIX HA ra3ornepexkayuBao-
HHX CTAHUMAX. OpraHusaims CKUraHus MpUPOIHOTO rasa Ha SIEKTPOCTAN-
HHAX TAKIKE CPABHUTENLHO 11POCTA: TIepes nofaucH B TONKH KoTa08 TIC HeoO0-
XOHMO CHU3HTS €10 nasnenue o 0,2—0,3 MITa (2—3 ar) B rasopacnpeenu-
TCILHOM riynkTe TOC unmu, HaoGopoT, ecnu nasnenne B razopoii MaricTpanmm
HCNOCTATOYHO, MOBLICHTL €10 NaBlEHHEe .0 2—2,5 MIa (20—25 aT) ¢ roMo-
LILIO Fa30BbIX («A0KMMHBIXY) KOMIPECCOPOR, €CIIH I'a3 N0AAETCA B KAMEPDI CIO-
panus I'TY.

Eme veckonnko net nasan CUHTANOCh, 4TO B Poccuu RO3HMKNA «ra’opas
[ay3ax», KOIja ras MOKHO MCMONB30BaTh Ha TOC B HEOOX0AMMOM KOJIHYECTRE.
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C TBepAOro TOMAHBA Ha NPUPOAHSLIT ras
b0 niepeseneHo muoro TOC, ocobeHHO
B epporneiickoii yactu Poccun. OcHoBaHK-
eM K ToMy 661710 TO, uTo Poccus obianaert Tas0oGpazuoe
35% wmupoBblX 3amacoB rasa. OjaHako
«razoBas nays3an 3aKOHYMIAch, HC Ha4aB- i
L = . TIpuponHeii ras
IHCh, H Cero/IHS HAET peub 00 oOpaTHOM
nepesoge TDC ¢ mpUpOAHOro rasa Ha
TBEPAOC TOMIHBO W O 3aMELICHHN BbIpa-
OOTKH 3JICKTPO3IHEPrHH HA ra3’0Ma3syTHbIX
TAC BuipaboTkoit Ha ADC,

M3 MHOrOUMCACHHLIX JICHOKHX MOn-
aue Ha TOC HCronu3yloT MasyT W duzeie-
HOe MONANEO. Mfa:fym — 3TO B OCHOBHOM
CMECh TSXKENBIX VIICBOJAOPOJOB, 0OCTa-
TOUHBIH MPOAYKT ACPEroHKH HedTH, OC-
tTaicuMiica nocie otaeacHus OeHsHHAa,
KepocHHa M APYTHX JErkux  (Qpaxiuii.
MasyT CKMraloT B TOMKAX JHEPreTHHC-
CKMX KOTJOB ra3oMasyTHbIX JHeprobino-

DH epreTHYeCcK0e TOIUTHED

Kunkoe

— Maayr

JdusenvHoe

—— g — — - — —]

TasotypbunHoe

koB (CM. I71. 2) B NepHOAbLI HEOCTATKA ['a- Taepuos

3a (HALPUMED, [IPH CUIbHBIX JUIMTEALHLIX |

X0104aX H BPEMEHHOH HexBaTke npHPoA-

HOI'C rasa, 3arotTosleHHOro B MNOA3EMHBIX — AHTpaunt

XxpaHuauuax). Yacto ero HCnoJaB3yroT
JUT «MOACBEeTKH» — A00aBKH K CKMrae-
MOMY TBEPAOMY TCTUIMBY IIPH HCKOTOPBIX
pexknMax paboTel Ans obecrnedeHus yc-

Kameltusiid yroias

[ g e = e — — o — —

ToitunBoro ropeniusa. CxuraTs MasyT no- . Bypuiit yrons

CTOAHHO CEroJHs HepeHTadeabHO W3-3a

GObUION €r0 CTOMMOCTH [0 CPABHCHHIO

M € rasoM, U ¢ TBEPALIMH TOILIHBAMH. 7 Lok
Mas3yT — A0CTAaTOUHO BSI3KOC TOFLIH-

BO, M TOATOMY Tepesl noaaueit ero k Ghop- 4 Crratiunt

cyHKaM KOT/ia ero pazorpesator po 100—
120 °C W pacnsuiflOT B TONKE C 11OMO- Puc. 1.4 BHAbI DICPreTUHMECKNY TOMINE
1WLI0 MapoBLIX GopcyHOK. Ma3zyTel AesT-
cs Ha MasocepHUeThie (10 0,5 % cepbl) W BbICOKOCepHUCTBIE (2--3,5 % cepbi).
I1pu caxurannm 00pasylouHecs OKCHIbE Cepbl MONANAIOT B aTMoc(hepy.
Teeposte monausa (puc. 1.4) orauvarorcea Sonbuinm pasnooOpasueM, Bbl-
3BAHHbLIM PA3AHYHON [CONOTHUCCKOI HCTOPHEH X MeCTOPOKIEHHH. Eciy BbI-
MOJNHUTL AHANU3 OfIPEeSICHHOM HABCCKW TBEP/OTO TOMIMBA (TaK HA3bIBACMOI
pacoyell Maccesl), TO NPEHIE BCEro, MOKHO OOHAPYIKUTL, YTO OHA COAEPHKHT
onpee/IeHoe KOJMUECTBO BIIAry (BOibl) W 30bl (MUHCPAJILHBIX HETOPIOUHX
BelecTs). H Biara, W 30/bHOCTb CCPLE3HO YXYAWAKT NOTPCOMTEABCKUC H

EETIENEK” www.tef krgtu.ru =



COBPEMEHHAST TEMMOSHEPIETUKA TTIABA 1
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Tennora cropauns, kxan/xr

Pue. L5, Cpapauressnoie NADAKTEPHCTHKN MA3yTA i TBEPABIX TON.INB:
[ — maayt; 2 — 1opd; 3 — Chamell; 4 —- Sypuiit yrone, § — kamenubii Yronk; 6 —- anrpauur

TCXHHYCCKHE KaueCTBAa TBEPBIX TOMNMB. [Tpexcne Bcero, 1o Gannact, koro-
PbiH HEOGX0AMMO NepeBo2uTD, nepepadaruiBaTh BMecTe ¢ FOPIOYHMHU dlleMeH-
TaMP TOIIMEBR, A 3aTCM BLIGPACHIBATSL B FOPAUCM COCTOSHMM MO0 B ABIMOBYO
TpyOy (BoasHele napel), H60 B 30J0BbIC orBamsl. Ecnu u3 paboueit macch
BBIMECTH BIIANKHOCTL W 30/1bHOCTS (pHc. |.5, ), TO OCTAHETCA TAK HA3bIBACMAs
“Opro%az macca Tonamusa. OCHOBHBIM «TOPIOYHMY 3lTeMEHTOM B TBEPAOM TOT-
JIMBE SBJISETCH yrnepon.
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Copnepxanue roproyueil Macchl B padoueil onpesenseT meniomy ceopanus
0, — TO KOIHYESCTBO TETMUIOBOH YHEPI'UH, KOTOPAS BBIACIACTCA NPH OTHOM

Cropasi eauHuus! paboueit Macewl (1 Kr) KHAKOTO HIH TBEPJOTO TOTLIHERA.
U3 puc. 1.5, 6 BUAHO, uTO HAUGOIBIIEH «KATOPHHHOCTBIOY 001aAI0T Ma3yT H
AHTPALIUT, HAHMEHbLIEH — Top.

Jins Toro 4yroObl CPABHHBATL KayecTBO PaboTht pasnuubbix TIC BBOAAT
MOHATHE VCA081020 Moniusa (COKPAIEHHO — Y.T.) — TOIUIMBA ¢ TEMIOTOH
cropanus 7000 kxan/kr. Ecsmn, vanpumep, TOC cosxra 1000 T 6yporo yras ¢
0, = 3500 xxas/kr, To, 3HaYMT, OHa ucnonbsopana 500 T y.T.

Tennoty cropanis NPHPOHOIO raza OTHOCAT K | Hm3. Hanpumep, aas TH-
NHYHOrO NpHpoaHoro rasa Q. = 8400 KKaI/HM?,

1.4. Hekotopble CBOMCTBA MaTepuanoB g 3Hepreruieckoro
o6opypoBaHug

Co3aanre HaexHo paboTaloMero HEpPreTHIeCKoro 000pyI0BaHHs H JKCIITya-
TaLHS HEBO3MOXKHbLI O3 obecrieyeHnss MeXaHHYeCKOH IPOYHOCTH €0 JETaNEH, KO-
TOpas OMpenenseTcs JAByMA OCHOBHBIMH (DAKTOpPaMH: NEACTBYIOUIUMH H [1pEeib-
HBIMH HAarpy3xaMH (IPOYHOCTHIO), KOTOPhIC MOMKET BhIASPIKATL MATCPHAT AeTaICH
fe3 paspyticHus. UeM MeHblile NEHCTBYIOLIHE HArPy3KH MO OTHOIGHHIO K Mpe-
JIEfILHBIM, TEM [IpoYHee AeTanb. Jng noHuMaHus (aKTopos, ONPEACIAIONINX Me-
XAHHYECKYIO TIPOYHOCTD JeTaleid, HeoOXoauMO UMETh HEKOTOPbIE JJIEMEHTAPHbIE
TPEACTABIEHUS O COTIPOTHBICHHH MATEPHAJIOB W
Jerajieid MeXaHHYECKHUM BO3IEHCTBHAM. ]

CTerneHb HANPSKEHHOCTH MaTepHana Mo T e g
AcHCTBHEM MPHJIOKEHHBIX K HEMY CHJI XAPaKTe-
pH3YeTCH Aexanuueckum Hanpadiceruem. Tlpu

MPUIOAKEHHH K HEKOTOPOMY TeNly BUEIIHMX cun /{1
BHYTPH HEr0 BO3HHKAIOT HANPAAKEHUA — BHYT- ‘77777/‘
pCHHHE CHJIbL, TIPCHIATCTBYIOUIHE Pa3pylUEHHIO (] ] Ha""”’““‘;‘
Tena. Eciu, HanpuMmep, K obpasuy (puc. 1.6) 2 Z, o= FHjpu

NPHIOKHTL BHELIHIOW TMPOAGILHYIO cHAY P, To
B KaXJIOM Ero ceYeHWHU MOABATCH BHYTPEHHHE
[POA0.IbHBIE CHJIblL, paclpeleneHHsIe 110 Ceve-
nuio. Hampsaxenue —— 3TO BHYTPEHHAS CHIA,
JEHCTBYIOMAA HA €AHHHUY NAOWAgH CeYCeHHM.
Eciim niomanb cedyeHus paccMoTpeHHoro odpas-
ua F = 1 c™?, a pacrarusaiowas cuna P = 1 H,
TO HampAKEHHs B cedennn 6 = P/F =1 Hiem2
Taxum obpazoM, pazMEPHOCTL HANPAMKEHHA COB-
afgaeT C pa3MEpPHOCTBIO AABAEHHA H TMOJITOMY
ero yauie Beero usMepsor B MIla uam kre/em?,

B paccMOTPCHHOM MpHUMepe HanpAKeHHS BO
BCEeX TOYKAX CEUeHHH 06pa3ua oaHHaKoBbL. On-
Hako B 00[1eM c/lyyae OHH UIMEHAIOTCSH OT TOY- Ppc. 1.6, Hanpsuxenna B pacraru-
KH K TOUKeE. BaeMoM CTEpARE
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COBPEMEHHAST TEMNO3HEPIETUKA rTIABA 1

s oueHKH Mexanuye ckoii FIPOYHOCTH ACTANH B HEll ONpenensioT Hanps-
KCHHA, HAXOAT OTIACHYIO TOYKY, B KOTOPOI OHH MAaKCHMAJTbHBL, & 3aTeM Cpas-
HUBAKOT X ¢ XapPaKkTEPUCTHKON NPOYHOCTH Marepuana neTanu,

IIpu pabote marepuana npu nocrosHubIX HANPAKCHHAX U HEBBICOKHX TEM-
TEpaTypax €ro paspywieHue HACTYIIAET NMPU TOCTHIKEHUH HaNpsXEHHEM C npe-
ACi1a 1IpOYHOCTH matepuana o,. Ecin x o6pasuy, NOKa3aHHOMY Ha puc, 1.6,

NPUNOKUTE YCUIHE P, co3paionee B ero ceyeHuu HanpaxeHue G,, TO OH paspy-

LTUTCH, 10AYYHB NPH 3TOM OCTATOYHOE (Heobparumoe) yuHesue: CYyMMa JIIHH
HacTel paspymeHHoro obpasua OyJeT Bonbie, yem ero NEepBOHAYAnbLHAA AfHHA.
OTHOWEHHE IPUPAIIEHHS JUTHHBI obpasua K repBoHaYaTbHOM JUTHHE HA3bIBAET-
CA omuocumenvnoim yoaurenuem 8. OHO XapaKkTepHU3yeT MIacTHYHOCTL Mare-
pHaia. Hem 6onbiie J, TeM MEHBINYIO CKAOHHOCTD K BHE3AMHOMY XpymKoMmy (6e3
OCTaTOYHOTO YIUTMHEHHA) pa3pylleHHIO oOHapy;KuBaeT maTepuar.

Hns oueHkH HamexnocTu AeTany, paGoTalouieil NpH NOCTOAHHBIX BO Bpe-
MCHH HarpsikeHHAX, 0ObIYHO HCNOMB3YeTCS He HPEae MpoOYHOCTH, COOTBET-
CTBYIOWHA Pa3pYIEeHHIO, 2 MEHbLLIAS BENHUMHA — npeden mexyuecmu ..
Ilpenen Texyuectn — 10 TE HAMPAKEHHA, TIPH KOTOPLIX NOABMSIOTCS NEpBble
[UIACTHYCCKUE AedopMalii nocne ynpyroro nedopmuposanus. letamb cuu-
TAaeTCA CNPOCKTHPOBAHHOM HANEKHO, €ClIH B Hell He BO3HUKAET NAACTHUE CKHX
nedopMaumii, T.e. ee MaTepHan paboTaeT B 30HE YNpYrocTH. HHorpa nnacru-
4yecKkue pedopManuy Bee-Taxku AOIYCKAOTCA, HO TOTAA BROAAT AONONHHTE b~
HbIE MepLl, obecneynBaon e NPOYHOCTh NEeTaMM.

B netanu, pabotaromeii IIpH BBICOKO# TeMnepary pe, NPOHUCXOAHT UCUEpPTIA~
HHE Onumeno ot npoyHocmu: AICTaJIb, KOTOPAS NPH HEKOTOPDLIX HANPRKEHHSAX,
MEHBUIHX NPEENa TEKYIECTH O, pH HH3KUX TEMIIEPATYpax paboTaeT BHoOaHE

HAAEHKHO HEOTPAHHYEHHOE BPEMS, NPH BHLICOKOI TEMIICPATYpe MOKET MMETD
JIHITL OrPaHHYENHbIH CPOK cryxObl, CHYCTS KOTOPLI B HanGonee HanpsKeH-
HOH TOYKE AeTa:M BO3HUKHET TpeniHHa. Hanps:xenue, npu kotopow MaTepuan
MOKET MPOCIYKHTDL 3a/IlaHHOE BPEMSs NPH 3ananHoi TeMIIEPATYpe, Ha3bIRaeTCH

npedencsm Oxumenvuoii npoynocmu 0,4~ MMenHo ota xapakrepucruka olpe-

ACJIAET B [IEPBYIO OYEPENb BO3MOKHOCTE CO3TAHMNS BLICOKOTEMIEPATYPHBIX
NapoBbIX H ra3’oBBIX TYPOHH HOBOTO NOKOJICHMS, AcHo, uTo npu paGoueit Tem-
NICPATYpE H 3a1aHHOM CpPOKE CNy;KObl HANPSKEHHS B JleTajH NONAHBl OLITh
MEHLLIC MpEeNena AMUTENBHON NPOYHOCTH ¢ HEKOTOPHIM 3anacom,

Bo MHorux cnywasx wa seranu, B yactHocTH Ha pabouue nonarku, neiict-
BYIOT HEPEMEHHbIE BO BPEMEHU HArpY3KH, BbI3BIBAIOLIHE B HHUX MNEpPEMEHHbIE
HAMpAKEHHA. B aTOM cryyae nipu AMILTHTY A€ HaNPAKEHUI, Taxe CcynecTBen-
HO MEHBLIICH (Ipenena TekyuecTH, B MaTepHaIe MOKET BOZHUKHYTL ABJICHHE
yemazocmu. TTocae onpenenenHoro yucaa WKIos HArpy CHHA B AETaNH BO3-
HUKACT TPCIHHA YCTAMOCTH.

He kaxsas tpemmna, wospuBmiascs p ACTAlM B pe3yabTaTe yCTalocTH,
HCHEPRANHA IAUTENBHON NPOYHOCTH HAH IPOCTO OCTABILAACH HEOOHAPY KEHHO
B TIPOLECCE H3rOTOBEHMSA, TIPECTABNSET HEMNOCPEACTBEHHYIO OIMACHOCTL 118
actanu. Jdedexrsl Masoro PA3MEpa UMCIOTCA MPAKTHYCCKH B KamA0H H3rOTOR-
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NEHHOM AETaH, U 4acTo oHa paloTaeT ¢ HUIMH MHOTHE rOfibl. XpynKoe paspyute-
Hue HACTYTAET JHIIL TIPH JIOCTHAKEHUH TPELMHON kpumuyeckozo pasmepa ly,

OnpeenseMoro e¢ (OPMOil, pa3MepaMH, HanpmKEHHAMH O, AeiiCTBOBABLINMH
110 MOSBIEHUA TPELIHHDL, H, HAKOHEL, MaTepraioM. B nepsom npubumxern

!Kp=1tK§/02, (1.1)

e K, — es3Kocme paspyutenus — XapakTepHCTHKA MaTepHana, Onpe/cisio-
i@ COMPOTHBACHHE XPYNKOMY pa3pyLICHHIO,

[MosBHBLIMCCSA B MaTEpPHAJIC TPEHIMHBI (BCJIEACTBHE YCTANOCTH, MON3YUECTH
WM APYTHX NPHYHH) Pa3BHBAIOTCA [0 KPUTHYECKOro pasmepa. CKOPOCTh MX
pocTa OMpesienseTcs Tpema PaKTOPaMH: HaNPAKEHHAMU B 001aCTH TPEUIMHBL,
¢e ITMHOI 1 CBOMCTBAMM MaTepHasa, H3 KOTOPOro H3roToBAeHa AeTanb. Uem
Bbllli€ BHELIHHE HAIPY3KH, 4eM rayfxe TpeuHHa U 4eM MEHbILE COTIPOTHRIIE-
HHE MaTepHaa pa3BUTHIO Tpeu(HHbl, TEM OOMblle CKOPOCTL €8 pOCTa.

1.5. JHepreTuKa U INEKTPOreHepUpyLME CTAHUUU

[lon srepeemuxold TOHUMAIOT COBOKYNHOCTb OONBMIHMX CCTCCTBCHHBIX H
MCKYCCTBEHHbBIX NOACHCTEM, CIYKAUIHX JU1s Npeodpa3oBaHus, pacipeseneHns
H MCTONb30BAHHA 3HEPreTHYeCKHX peCypCcoB BCEX BH/IOB.

Ienb oHepreTHKM — oOecreyeHHe NPOH3BOACTBA DHEPrUU MyTem npeobpa-
30Balks TIEPBHYHON (MPUPOAHOM) DHEPrHH (HanpHMep, XMMUYECKON SHEPIHH,
coflepaaefics B YIIe) BO BTOPHYHYIO (HanpUMEp, SMEKTPHYECKYIO HIH TEIIo-
BY10 3Hepruu). 1[pon3BoACTBO JHEPrHH OOLIMHO MPOXO/HT HECKOLKD CTaHM:

MOMyUeHHe W KOHUEHTPALMA YHEPreTHYECKHX PecypcoB (Hanpumep, 1006bi-
4a, nepepaboTka v oforauicHUe SAEpPHOrO TOIUTHBA);

nepeaava SHEPreTHYECKUX PecypcoB K npeodpasylomuM yCTaHOBKaM (Ha-
npuMmep, noctaska yois Ha TOC);

npeobpa3zoBaHHe C 1IOMOUILIC DAEKTPOCTAHLMIA NEPBHYHOH DHEPruM BO
BTOPHYHYIO (HAmpuUMeEp, XHMHYECKOW 3HEPrHH OPraHHYycCKoro TOMjHBA
B 3JEKTPHUESCKYIO H TEIUIOBYIO 3HEPIHIO);

nepeaaya BTOPUYHOM JHEPrHH TNOTpeOMTENsM (HanpHMep, 10 JIMHHAM
DAEKTPONEPEIAYH);

norpebJieHHE JIOCTABICHHOMW JHEPrUH B NMOMYYEHHOM WJH NpeodpasoBaH-
HOM BHJe (HanmpuUMep, A7 NPHUrOTOBICHUS MHILH C IOMOUILIO IEKTPOILINT).

Iloa saexmposnepeemuxoil 0OBIYHO MOHHUMAICT NOJCHCTEMY IHEPIETHKH,
OXBATBIBAIOWYIQ APOHU3BOJICTBO DIEKTPOIHEPIrHH HA DAEKTPOCTAHUHAX H €€
NOCTABKY NOTPeOUTENAM MO NHHUAM iekTpoiepeladd. KaloucBbM 3IeMeH-
TOM 3JIEKTPOIHEPICTHKU ABAAETCH 3MEKTPOCTaHUMA — Mpeodpazosareis Ka-
KOR-TH00 TIepBHYHON 3HEPrHH B BMIEKTPHUECKYIO. DIEKTPOCTAHIHH MPHHATO
KnaccHGHUMPOBATH 110 BHY MCMONb3YEMOH NCPBHUHON 3HEPrHH H BHAY [IPH-
McHAeMLix npeoOpazosatenci. Takas xknaccHUKauHs TMPEACTaBIeHA HA
puc. 1.7. Kak u BcAkas knaccuukalus, oHa ABiageTca yCIOBHOM.

IAEKTPOIHCPrETUKY MPHHATO ACHHTb HA TPaAMLMOHHYKD W HETpagH-
LHOHHYIO.
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Puc. 1.7. Bravi oHepreTuku

Tpaduyuonnas anexmposuepzemu-
K¢ OCHOBAHA HA WCTOMb30OBAHWH JHEp-
MU OPraHu4YecKHX TOIIHB (TEro-
IHEPreTHKA), JHEPTHH BOABL (THIPO-
OHEPIreTHKA) H SJEPHOr0 Troproyero
(atomHas sHepreTHka). XapaxkTepHble
4epThl TPAJAHIIHOHHON DIEKTPO3HEpre-
THKH — XOpOIlas OCBOSHHOCTb Ha OC-
HOBE [UTENbHOH NPOBEPKH B YCAOBH-
AX KCIyaTauHu (camoit «Monoaobin
aroMHOH oHepreTuxke Beero 50 mer).
OCHOBHYIO 10O JNEKTPOOHEPTHH B
mupe H Poccuu noayyawr na Gase
TPaJMLIMOHHEIX 3JIEKTPOCTAHUMH, enH-
HHYHAA MOW[HOCTL YCTAHOBOK KOTO-
pbiX, 4acTo upeBsimaer 1000 MBT,
CaMbIMK «MOMOABIMHY B TPasHIHOH-
HOH DHEpreTHKE SBIAIOTCA Naporaso-
Bbie ycTaHoBKH (I1IY), «Bo3pacT» Ko-
TOPLIX 4yTh Honbire 20 ner.

Hempaouyuonnas srexmposuepze-
muka B CBoeM OONbIIMHCTBE TaKke
OCHOBaHa HA TPAAHUHMOHHBIX MMPHHLIH-
[1ax, HO TEPBHYHOH 3Heprueil B HHUX
cnyAar aubo MCTOYHHKH MECTHOTO
3HAUEHHSA (BETPOBBIE DEKTPOCTAH L{HH,
COJIHEYHLIE DJJIEKTPOCTAHUMH, Malble
FHAPOANEKTPOCTAHLNH, OHOIHEpreTH-
YECKHE YCTAHOBKY H Ap.), MHOO HCTOY-
HHUKH, HaAXOOAUIHecs B CTaj UM OCBOe-
HUA (HanpuMep, TOIUTHBHEIE DJICMEH-
Tbt), THOO ucTouHKKH Byayuiero (Bo-
HOPOJIHAS H TepMOSAICPHAs JHEPreTH-
ka). XapakTepHbIMH 1PU3HAKAMH He-
TPAAHUMOHHON JHEPreTHKH ABJISIOTCH
HX OKOSOrMYCCKAs YHCTOTA, CYU(CCT-
BEHHO OO0JIbUIHE YACTbHBIE 3aTPATLl HA
CTPOMTEJILCTBO (OCTATOMHO CKA3aTh,
qTo Ans cosneuHoii TOC MouiHoCThIO

1000 MBT Tpefyeres cobupaTe cosned-

HYIO DHEPIUK € MUIOMWAAH 2X 2 KM) H Majias COMHUYHAS MOLIHOCTS.
Tpasnumonnyo 1 HeTpagMHOHHYIO JMEKTPOIHEPIreTHKY He CleAyeT Cpas-
HHBATL W TIPOTHBONOCTABIATE JIPYT APYI'yY, KAK OTO 4acTO JCIAETCHA B CPEsCT-
BaX MaccoBO# MHPOpMaunu. UK KakKA0M H3 HUX UMEETCH CBOE MecTo.
B Tpaanumonnoii sHepreTike B MHpoBoM MaciuTabe B 2000 npeoGnajana
TennooHepreTka: Ha Gaze HedTu BeipabarsiBanocs 39 Y% 37IeKTPOIHEPIHH,
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yra — 27 %, raza — 24 %, T.e. 90 % snexrposueprun. Ha ADC sripabarhi-
Bajaoch 7 %, a Ha ['DC — Beero 3 %. Opnako mpu 3TOM HajJo MMeTh B BULY
CYIECTBEHHbIE PETMOHANBHBIE OTAU4US, BbI3BAHHBIE B [IEPBYIO OUEpEb HaU-
yHeM COOTBETCTBYIOLIMX pecypcoB. Hanpumep, sHepreTHKa Takux CTpaH, Kak
[Moneina, FOAP, npakTH4YecKH LENWKOM OCHOBaHAa Ha UCNONL30BAHMH Yrif, a
Hunepianaoe — rasa. OueHb BeJIMKA 1018 TeMIosHepreTuku B Kurae, Asct-
panuu, Mekcnke,

B psane crpan npeobnanarotr I'2C. B Hopeernu u bpasunun Bea BeipaboTka
anexrposHeprun npoucxoauT Ha ['2C. MoKHO NMpUBECTH CMHCOK W3 HECKO/b-
KHX NecATKOB cTpaH, rae ponia Beipaborku I'DC npesstinaet 70 %.

[lo pone ADC B BbipaGoTKE 21eKTPOSHEPrHU nepBeHcTBYeT JIuTea u Opan-
uus {oxono 80 %). Ilpeobnanaet ona B benbrun, Pecnybnuke Kopes u Heko-
TOpPBIX APYTUX CTPpaHax (CM. 1. J).

Janee peub 6y AT WATU TONLKO O TPAAMLHOHHOR TENIO3HEPreTHKE, 4 TOY-
Hee — 00 ee MCTOYHMKAX, 00OpYAOBAaHMM U npobieMax, CBA3AHHBIX C €e
(YHKIHOHHPOBAHHEM.

KoHTponbHbie BONpOCHI

1. AGcontoTHoe namierivie repen TypOuHoit coctarnser 240 ar. Beipazute ero B Mera-
riackangx ¥ B Sapax.

2. Bakyym B kongencarope coctaBngeT 95%. Uemy paBHO pa3pekeHHe, eClH aTMO-
ceproe papieHue cocraBnset 105 klla?

3. TypGuua oTiyckaeT TemnoTy B konuuectee 330 MBr. Ilepesenute 370 3HaueHHe
B ['kan/y.

4. Yro rakoe Temneparypa Hachlienua? Kakoit ocHoBHo# mapamertp ee onpepenser?

5. Ilap HaxomuTca B COCTOAHMM HAackNEHHA, Kak OHO M3MEHHTCA NPH ero oxjiakie-
HMK WK Harpese?

6. HasoswuTe BHaBl DHEpreTHHeckux Tomaue. Kakoe M3 Hux ofnanaet HawGonslici
KanopHHHOCTRIO?

7. Yo Takoe ycs0BHOE TOIMIHBO?

Kakad pasivua Mexay 3HEpreTHKOH 1 JICKTPOdHePreTHKON?

o

9. HazosuTe BMABI TPAAMLUMOHHOMN 3HEPreTHKH.

flutepartypa ans caMoOCTOATENBHOIO U3y4eHus

1. Tennosuepreruka v rteunorexnnka: O6mue ponpocs: Cnpagosnnx / [lon obuiedt pea
w-kopp. PAH A.B. Knnmenxo 1 nupod. B.M. 3opuna. M.: HManareascreo MM, 1999,

. Tpyxunii AL Crannonapisie napossie TypOuns. M.: DHeproatomuzaar. 1990,

. Bennros B.A., [Tyrathr E.B. Boeaeune e cneunanbHoeTs: DnexTposnepreTika, M.: Bric-
wag wrona, 1988,

(2]

4. Dueprernra B Poccuy n 8 mupe: Hpobuemsl B nepenckruss, M.: MAHK «Hayka/Hurepne-
proaKkar, 2001,
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YCTPOUCTBO U GYHKLLMOHUPOBAHUE COBPEMEHHOI T3C,
PABOTAIOLEN HA OPTAHUMECKOM TONNUBE

Conepxanue
2.1, Tunbl TENNOBLIX 3NEKTPOCTAHLMI
2.2. 0Buiee npeaCTaBNEHrE O TENNOBON INEKTPOCTAHLMK
2.3. Texronoruyeckwit npouecc npeobpasoraHua XUMMYECKOIt 3Hep-
M1 TONNKBA B SNEKTPOIHEPrMIO Ha TIC
2.4. TnasHbiit kopnyc TAC
2.5. 3HAKOMCTBO € OGHOBHBIM obopynosanmem TIC
2.6. Bnuxaiwue v othaneHHse NEePCNeKTUBL! CTRCUTENLCTRA T3C
KOHTpORbHbIE BORPOCH
Nuteparypa ans camocTosTenbHOMO U3Y4eHHA

2.1, Tunbl TennosbIX INEKTPOCTaHUMA

Tennosoi snexmpuyecioii cmanyuei Ha3blBACTCA KOMIJIEKC odopynoBanus
H YCTPOICTRB, npeobpasyiomnx OHEPTHIO TOTLIMBA B NCKTPUHECKYX M (B 06-
IUEM CilyHdae) TEMI0BYH) SHEPTHIO.

TennoBble anekTpocTanumy XapaKkTepU3YoTCa 00bLuM pazHooOpasueM u
HX MOKHO KJIaCCHUUMPOBATL MO PasIIMIHBIM NpU3HaKaMm.,

1. To Hasnauenuro u BHILY OTIYCKAEMO# 9HEPrUM d1eKTPOCTAHIMH pasne-
NAOTCA Ha palHOHHbBIE W NMPOMBILIEHHBIE.

Paiionnere FACKMPOCHMANyuy — 3TO CaAMOCTONTENbHBIE AMCKTPOCTAHL MM
obwmero nonv3osanus, KOTOpbIC 0OCYKUBAIOT BCE BHABI norpebutenei paii-
OHa (IIPOMBILLIIEHHBlE NPEANPUATHA, TPAHCNIOPT, HaceseHne H T.4.). PaiioHHble
KOHACHCARMOHHDIE SNIEKTPOCTAHUNH, BBIPAGATLIBAIOLINE B OCHOBHOM 3J1eKTpO-
JHEPIHIO, 4ACTO COXPAHAIOT 3a co6oi UCTOpHUUECKoe HasBaHne — [ PIC (c0-
Cyoapemeentsie paiiotneie srekmpocmanyuu). PalioHHbBle MEKTPOCTAHLUH,
BbIpabaThiBaoLIHe SJIEKTPUHECKYI0 M TEIIIOBYIO YHEPTHIO (B BUAE napa Him
ropavei BOAB), Ha3LIBAKOTCH meniosrexmpoyenmpansimu (T3L). Kak npasu-
10, 'POC u paiiotnsie TAL] umeror MOHOCTE Bonee | Man kBT,

Hpovbuurennue DACKMPOCMAHYUU — ITO DNCKTPOCTAHLMN, o6cnykuBaro-
UiHe TCMIOBOH M 3NIEKTPHYECKO SHEPrueii KOHKPETHBIE NPOM3BOACTBEHHbIC
NPEANIPUATUS WIIN X KOMIUIEKC, HANpUMep 3aBOJ 1o NPOH3BOACTBY XMMMHYE-
cKoit npoaykuud. [pombiunennsie SJICKTPOCTAHUHH BXOAAT B COCTAB Tex
MPOMBIUNCHHEIX NPEANPUATHE, KOTOPBIE OHU obcyxuBaror. Mx MOmHOCTL
OnpeaenaeTca norpebHOCTAMN NPOMbILLIEHHBIX NpeaAnpUATHII B Tennosoi u
IEKTPHUECKOH 3HEPruu K, Kak [PaBUJI0, OHA CYLUECTBEHHO MEHbLIE, YeM paii-
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Yempoticmeo u ¢hyHkyUoHUpOBaHUe cogpemenHoll TIC

ounbix TDC. YacTo NpoMbIISHHbIE 1EKTPOCTaHLMH paboTaloT Ha o6uyto
ANEKTPUUYECKYHO CETh, HO HE MOJYHHAKTCA AUCNETYEPY IHEPrOCHCTEMBL.

Huske paccMaTpuBarOTCs TOMBKO pafOHHBIE YJIEKTPOCTAHLKN.

2. Tlo BUAY KCHOML3YEMOIO TOIMIWBA TEMJIOBBIE J/IEKTPOCTAHLMH pas3ielis-
FOTCA Ha IEKTPOCTAHLUMM, paboTalOlMe HA OPraHW4ECKOM TOIMINBE W saep-
HOM TOpIOYEM.

3a kondencayuonuuMu IAeKkmpocmanyuimu, padboTaLLIHMH Ha OpraHuye-
CKOM TOMNIMBE, BO BpEMEHa, KOraa euie e ObUIO aTOMHBIX 3JIEKTPOCTAHLMI
(ADC), MCTOPUYECKU CNOXKHMNOCh HasBaHue Tennosbix (TIC — menaosas
snexmpuyeckas cmanyus). VIMeHno B Takom cMbicie Huxe Oyaet ynotpe6-
NATbCA 3TOT TepMuH, x0Ta 1 TOLL, u ADC, 1 razoTypOMHHBIC 2/1CKTPOCTAHUUN
(I'T2C), v naporaszossie anexrpocTaHuuu (ITMC) Takxke ABIAIOTCH TENI0BbI-
MU SNIEKTPOCTAHLMAMM, padoTaIMMK HA npUHELKNe npeodpasoBaHus TENJIO-
BOit SHEPrUK B 3NEKTPUUECKYIO.

B kauecTse opraHuueckoro tormmea ang TOC nenonb3yoT rasoodpastoe,
Kuaxoe W TBepaoe Tonauso. bosnbwmuerso TAC Poccum, ocobeHHo B eBponei-
CKOH YacTW, B Ka4eCTBE OCHOBHOTO TOMJIMBA NOTPEONAKOT NPUPOAHBIA ras, a B
KaueCTBE PE3epBHOIO TOIJIMBA — Ma3yT, HCNONb3yd MOCNENHHI BBUIY ero
BBICOKOH CTOMMOCTH TOJILKO B KpaiiHuX cydasx; Takne TOC Has3bIBalOT 2azoma-
symuermu. BO MHOTMX peruoHax, B OCHOBHOM B asuarckoi 4acTtn Poccum, oc-
HOBHBIM TOIUIMBOM SBJIAETC SHEPreTHYECKWH Yrojb — HU3KOKAIOPHItHBINA
YTOJib MJIH OTXOJ1bl BHICOKOKAJIOPHIAHOTO KAMEHHOTO YIis (AHTPALMTOBbIA ITHIO
— AUI). [TockoJibKy nepes CxKUraHWeM TAKHME YIVIM pa3sMallbiBAlOTCs B CreUHalib-
HBIX MEJIbHMLAX [0 NbIIEBUAIIOTO COCTOAHUA, TO Takne TDC Ha3IBaKF rnbLre-
VeORBHBIMU.

3. Ilo Tumy TEMNIOCHMIOBBIX YCTAHOBOK, Hcnob3yeMblx Ha TOC ana npeod-
pa3oBaHUA TEIUIOBOH HYHEPTUH B MEXaHNUECKY0 YHEPTUIO BpAIlEeHUs POTOPOB
TypOOarperaroB, pasinuaT napoTypOHHHBIE, ra30TypOMHHBIE W Naporaso-
Bbl€ DJIEKTPOCTAHL{HH.

OcHOBOHl napomypbunubix saexmpocmanyuii ABNANTCA napomypbunHee
yemanosku (ITTY), koTopbie Ang npeodpa3oBaHua TENIOBOH JHEPrHH B MEXa-
HHYECKYI) MCIOJIB3YIOT CaMYIO CHOMKHYI, CaMYH MOILHYH) W 4pe3BLIYafHO
COBEPILUEHHYK) 3HEPreTHYECKYK MalluHY — naposylo mypouny. T1TY — oc-
nosHoti snemenr TOC, TOL u ADC.

Lazomypbunnsie menaossie sackmpocmatyun (I'TIC) ocnawatores 2azo-
mypbunnoimu yemanoskamu (I'TY), paboTalomumu Ha razoodpasiom WiM, B
KpafHeM cilydae, )KUAKOM (au3ensHOM) Tonnuee. [TockonbKy TeMneparypa ra-
30B 3a ['TY nocTaToOYHO BbLICOKA, TO MX MOMHO HMCIIONb30BaTh AJ1d OTIHYCKA Te-
MA0BOIi SHEPTUHN BHEIHeMY noTpebuTento. Takue 3NEKTPOCTAHIIMM HA3bIBAKOT
['TY-TDLl. B uacroswee Bpems B Poccuu ¢yHkumonupyer oaua I'TOC
(I'PDC-3 um. Knaccona, r. Dnekrporopck Mockosekoii 0611.) MOLHOCTBIO
600 MBT u oasa I'TY-T3L (B . DnexTpocTtans MockoBckoii 06i1.).

[lapozazogeie mennogble dAexkMPOCMAnyuy KOMIICKTIYIOTCA napoca3o-
eumu yemanoexamu (IT'Y), npeactasnaommumu kombunanuio I'TY u [ITY, uro
NO3BONAET ODECNEUYUTh BBICOKYK 2KOHOMUYHOCTL. [IT'Y-T3C MoryT Bbimon-
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HATbCA KoHaeHcaunoHsbiMK (TII'Y-KDC) v ¢ oTnyckom Tennosoi SHEPruu
(IMr'y-T3L). B Poccuu umeercs TOJIbKO oaHa paboTatomas [1IY-TDI]
(NMI'Y-450T) momuocthto 450 MBT. Ha Hesunnombicckoii TPOC paGoraer
aneprodiiok (eMm. . 7) MI'Y-170 mounoctsio 170 MBT, a na HscHoii o1
Cankr-TleTepbypra — shepro6nok ITI'Y-300 mowmHocTbo 300 MBT.

4. Tlo TexHonoruueckoit cxeme naponposogos TOC nenaTes Ha G10YHbe
TOC u na TOC ¢ nonepeyHbIMH CBA3AMM.

Baouneie TOC COCTOAT U3 OTHEIbHBIX, KaK NpaBuj0, OTHOTUITHBIX SHEpre-
THYECKHX yCTAHOBOK — 3HEpPro0Oiokos. B swepeobinore Kaxnablii KoTen noaaer
nap TOJbKO /118 cBOeii TypOMHbI, U3 KOTOPOIT OH BO3BPALIAETCH NOC/IE KOHIEH-
CALMN TONILKO B CBOFT KoTen. [lo 6nouHoii cxeme cTpoaT Bee Mownbie TPAC u
T3LI, KOTOphIe UMEIOT TAaK HA3LIBAEMbII] nPOMedNCYmonblLil nepespes napa. Pa-
Gota kotnos u TYp6uH Ha TOC ¢ nonepeynvimu ceszamu 06eCneYNBaACTC M10-
Apyromy: Bee KoTibl TOC nopator nap B onuH 06 wuii naponpoBoa (Kosjek-
TOP) U OT HEro NUTalOTCA Bee naposeie TypSunsl TOC. ITo Takoif cxeme cTpo-
atca KOC 6e3 npomesxyTouHoro neperpesa u nouty sce TOL Ha TOKpHUTHYE-
CKNe HaYaibHBIC NapaMeTph napa.

5. Mo ypoBHIO HauanbHOTO AaBieHus pasauuator TIC AoKpumiyecrkozo
0asReHUs U COEPXKPUMULECKO20 OaBHeHUs (CKD).

Kpurnueckoe narnenmne — sto 22,1 Mlla (225,6 ar). B poccuiickoii Tenno-
PHCPIETUKS HauanbHeIe NapaMeTpet cTaHnapTH3oBanbl: TOC n TOLL cTposTcs
Ha pokpuTnueckoe nasnenue 8,8 u 12,8 MIla (90 u 130 ar), u Ha CKJ] —
23,5 MITa (240 ar). TOC Ha cBepxKpUTUUECKHE napameTpel MO TEXHUYECKUM
NPHYNHAM BLITONHAIOTCA € NPOMEAKYTOYHBIM NEPErPEBOM M MO GJIOUHON cXe-
me. Hacto TOC unn TOLL cTpoAT B HECKONBKO DTANOB - OYEpensMH, napa-
METPBI KOTOPLIX yJIyYLIAKOTCS ¢ BBOJOM Kak/10i HOBOI odepenu.

2.2. O6wee npeacTaBnenue o TENNOBON ANeKTPOCTaHUUK

PaccmoTpum TnHuHY0 KoHaeHcauuonRyio TIC, paboTatouly1o Ha OpraHu-
HOCKOM TOMITHBE, NOKA NPAKTHYECKN HE HHTEPECYACH MPOLECCAMHU, NIPOMCXOA-
LKUMH B ee oBopynosatun. CxeMa 9TOro npeanpusTHa NokazaHa Ha puc. 2.1.

Yixe oTmeuanock, yrto TAC — 310 OrPOMHOE TPOMBILLICHHOE Npeanpu-
ATHE 110 NPOM3BOACTBY SNEKTPOIHEPrHU. OCHOBHBIM «CHIPLEMY» AN PaBoTH!
TSC gaBnseTca oprannueckoe TOMIMBO, Coaeprallee 3armac XUMHYECKoil sHep-
AU, USMEPACMBIHA menaiomoll czopanus Q. (M. § 1.3).

TonnnBo nonaeTcs B KOTes M ANA €ro CHKUraHUs CHOAA XKe NOJAETCA OKHC-
JUTEJIL — BO3AYX, coaepxkawini Kuciopoa. Bosayx Gepercs u3 armochepb:.
B 3aBMCHMOCTH OT COCTaBA M TEMI0TH CrOpaHus NJ14 MONHOIO CIKHMraHus | Kr
TonnuBa TpeCyeTes 10—15 kr Bo3ayxa u, Takum oOpa3oM, Bo3ayx — 3To ToO-
“KC MIPHPOJHOE «CBIPBEY) AJIA NPOM3BOACTBA MEKTPOIHEPIUM, Ml TOCTABKH KO-
TOpOro B 30HY rOpeHHMs HEOOXOAMMO WUMETh MOLUHBIE BBICOKONPOM3BOIUTEND-
HeIC HarHeTarenu. B pesysibrare Xumuueckoii peakumuu cropatus, [pH KOTOPOii
yrnepoa C TOn/MBa npeBpamiaeTcs B OKCHbl CO, u CO, ronopon H, — B na-

pwt Boaet H,0, cepa S — B okcuap SO, SOz u T.1., 06pasyioTca npodyxmu:
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JsiMOBEIE TA3K]
5,7 % (8,3 %)

E HOsimoBas Tpyba
DiekTpoaHepry,

TR A S R B 84 %
ron, S T SRR (6
TOIEBA, & .‘5.;.&.;::.;.:.3.:13‘/ 5 G 7

L

Bo3ayx
[T FOPEHHS

(36,8 %)
100 % LRI

3,86 %
(4,55 %)

TBC

| S0
Oxnaxuaouas | obeTaeH-
Sons I HEIE HYXIbl
-~ #
Temnnora
52.04 % HarpeToi
(50,35 % BORBI

Puc. 2.1. Tenaosoii fananc ra3oMas’yTHol H NbLNEYroabHol (qucia B ckobrax) TIC

c20paHUA MOAANEA — CMEChL Pa3JInYHBIX ra30B BHICOKOH Temneparypsl. Mmen-
HO TenIoBad 3HEPTUA NPOAYKTOB CropaHHsi TOIUIHBA ABIAETCA UCTOUHHUKOM
AMeKTPoIHEpriH, Boipabareizacmoii T2C.

Jlanee BHYTPY KOTIIA OCYWECTBIAETCA NEpPEAAYa TEI1A OT ALIMOBBIX ra3oB
K BOje, ABHXKyLIeiica BHYTpH TpyD. K coxalenuio, He BCH TEIIOBYIO 3HEp-
ruio, BLICBOOOAMBUIYIOCA B PE3Y/IbTATE CIOPAaHWA TONJIKBA, NO TEXHHYECKHM
M DOKOHOMMYECKUM NPUYMHAM yaaeTcsa nepenarb Boae. OXNaxIAeHHBIE 10 TEM-
neparypbl 130—160 °C npoaykTel cropadnd TONJIHBA (ALIMOBEIC a3bl) YEpE3
apiMOBYIO TpyOy noxmaator TIC. HacTe TennoTbl, YHOCHMOH ABIMOBBIMH
rasamm, B 3aBMCHMOCTH OT BHAA MCMONb3YEMOro TOMJHEBA, pekuMa paborbl
M KauecTBa JIKCIyaTanuy, cocTasiiaeT 5—I15 %.

YacTe Tensopoil Heprud, 0CTaBILAACH BHYTPH KOTIIA W NMEpPeAaHHag BOJE,
obeciieunBaeT obpa3oBaHHe napa BLICOKHX HAualbHbIX MAapaMeTpoB. DTOT
nap HanpasjiieTcs B napoeyio mypbuny. Ha BbiXoae u3 TypOHHLI ¢ TOMOILLIO
annapara, KOTOpblii Ha3blBAETCA KomdeHcamopom, NOAAEPKUBaeTed ydo-
KMIi BaKyyM: qaBlicHue 3a naposoii TypOuHoii coctasndeTt 3—38 klla (nanom-
HUM, 4TO arMmocdepHoe naBneHue HaxoauTed Ha yposHe 100 kIla). [TosTtomy
nap, NocTynHe B TypOHHY ¢ BRICOKHM [ABJCHHEM, ABHKETCA K KOHAEHCATO-
py, Ille AaBJeHWe Mano, U pacwupsercd. FMenHo pacuupenue napa v obec-
MeYuBacT MpeBpallleHHe €ro NOTEHIHANLHOW 3HEPrMM B MEXaHUYEeCKYK
paboty. Tlaposas TypbuHa ycTpoeHa Tak, 4yTO DHEprys pacllUpeHus napa
npeodpaszyeTcd B Hell BO BpalueHue ee potopa. PoTop TypGuibl ¢BA3al ¢ poTO-
pOM 3MIEKTpOreHeparopa, B 00MOTKaxX ¢TaTOpa KOTOPOIo TeHEpUpYeTcd JJleK-
TpH4eCKas JHEprus, npeacTaeisiomad coboil xoHeuHbli nosje3nklil npoaykT
(Tosap) ¢yHxuvoHuposanus TOC.

Jlna paboTel KoHAeHCaTOpa, KOTOpbIH He TOJBKO 00ecneyuBaeT HU3KOE NaB-
neHpe 3a TypOuHOM, HO M 3acTaBijeT Nap KOHAEHCWPOBATLCH (MPEBPALIATLCS
B BOAY), TpeOyeTrcs 0OJbIIOE KOJWYECTBO XOJOAHOI BOAbl. DTO — TpeTHH BUA
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«ChIpbs), NocTaBnAeMblit Ha TOC, n ais pynkuuonuposanus TAC OH He MeHee
BaKEH, UeM TOMKBO. Hostomy TOC ctpoar nmbo BOMM3N MMerowMXCea NPUpoA-
HbIX UCTOUHHKOB BOJIbI (peKa, MOpPE), MO0 CTPOAT UCKYCCTBEHHBIE MCTOUHMKH
(npyo-oxnadumens, BO3NYWIHBIE GAlUEHHLIE OXIAANTENH U Ap.).

OcHosras noteps Tenna Ha TOC BO3HUKAET M3-3a nepeaady TEMIOTh KOH-
ABHCALMM OXJIAKAAIOUICH BOAE, KOTOpAs 3aTEM OTAACT €€ OKPYkKAIOUIeH cpe-
ae. C tennom oxnasxkaatouleii Boasl Tepsered 6onee 50 % Tenia, nocTynar-
mero Ha TOC ¢ TonnuBoM. Kpome Toro, B pesysbrare MMPOUCXOIHT TEMIOBOE
3arpasHCHHE OKpY:KaloWel cpeasbl.

YacTs Tennosoii sHeprun Tonauea notpebnaerca BHYTpH TOC nubo 8 Bu-
Ae TENJIOTEL (HAaNpHMep, Ha pasorpes MasyTa, noctynawomero a TOLL B ryc-
TOM BHAE B KEJE3HONOPOKHBIX LMCTEepHax), nubo B BUae 3J1IeKTPOIHEPruK
(HanpuMep, Ha MpuBOA 2JIEKTPOABUTATENEH HACOCOB PA3NMYHOIQ HalHaue-
HHU#). DTy 4acTh NOTEPh HA3BIBAKT coficmEeHHbIMU HYHCOAMU.

Ha puc. 2.1 nokasaHa auarpaMma npeBpaileHMs TENA0THhl TOTJIWBA Ha
TSC ¢ Tpema ra3oMasyTHLIMH 3HEProGIOKAMM DAEKTPUUECKON MOUIHOCTDIO
no 800 MBT, ocpeanentad 3a roaosoii nepuon. OTHOLWEHHE Ko/MYECTRA IHep-
ruu, oTnywentoit TOC 3a HekoTopklil NPOMeEXYTOK BpeMeHH, K 3arpayeHHON 3a
9TO BpeMs TEMJIOTE, COAEPIKAILEHCS B COAIKEHHOM TOMIHBE, HA3LIBAETCH KOIGH-
uyuenmom nonesnoeo deiicmeus vemmo TIC no avipabomxe IACKMPOIHEP2ULL.
M TOC, paccMoTpeHHoii Ha puc. 2.1, on cocrapnser 38,4 %.

Hongrue KIJI nerto TOC 0o6biuH0 MCnonbiyercs Kak yHuBepcaibHad
OueHKa n1a cpaBHeHus TOC B pasnuuHBIX CTpaHaX, NpM HAYYHOM aHAIU3E U
B HEKOTOPBIX APYTUX cilyuasx. B mosceanesHoli npaktuke Ha TOC ucnonesy-
0T NPy roii NOKA3ATeNb — yoenbHblit pacxod YeaoeH020 MmORIuGd by, H3Mepse-
Mblit B I/(KBT-u). Hanomuum (cM. 1. 1), uTo ycaoenoe monaueo — 370 Ton-
JUBO, UMEowee TemIoTy cropatns (.. = 7000 xkan/kr = 29,33 MJIx/kr
Ecnn, nanpumep, va TOC cosxkmn 100 T yris ¢ TennoToi cropanus Q. =
= 3500 xKkan/Kr, T.e. UCIIONb30OBANH B, =50 T y.T., n npn 3TOM OTnyweno B

ceth J = 160 000 kB4 anexTposHepriu, To yaeabHbli pacxoa ycaoBHOTO
TOTIIHBA COCTABUT
by, = 50+ 10%160 000 = 312,5 r/(kBr-u).

Mexay KIJT TOC HerTo M yaenbHbIM pacxoqoM YCI0BHOMO TOMIHBA cy-

IECTBYET ANEMCHTAPHAA CBA3L:
by = 123Myc; Ny = 123 /by.

[Monesno u nerko 3anOMHUTE, 4TO yaenbHOMY pacxoay b, = 333 r/(kBt-u)
coorseTcTBYeT KINJ[ HETTO Ny = 37 %. [IpuMepHO Takoil ypoBeHs UMeeT Tu-
nudHas TOC Poccuu,

PaccMOTpUM HECKONBKO NpUMEpOB.

B 2001 r. TOC AO-anepro Poceun BuipaboTanu 529.3 MipA KBT-4 snek-
TPOSHEPIMH MPU CpeaHEM pacXoAe YAENbHOI0 YCAOBHOLO TOMIIWBA by =

= 338,5 r/(xB1-u). CnenosaTenbHo, a5 3TOro NPHIIOCH CKEYDL
B, =338,5:1076+529,3 1061 =179,2 Mman T y.T.
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JIKOHOMHS YCJIOBHOrO Tonnmea Beero B 1 r/(kBT-u) B macwrabax Poc-
CUM 1aCT HKOHOMHIO YCIIOBHOIO TOTUIMBA

AB = (1/338,5)+179,2 = 0,53 miH T,

T.e. NPUMEPHO MOJMHIIIIMOHA TOHH.

[Noebiwenve KITJ verro TOC na 1 % o3navaeTr ymeHbIICHWE Y€/1bHOTO
pacxoia ycnoBHOTO Tonnuea Ha Ab, = 0,01 +338,5 = 3,4 r/(xkBT-u), uTO paer
SKOHOMHMIO YCJIOBHOro TomnuBa B Macmtabax Poccun AB, = 0,53 3,4 =
~ 1,8 MIH T y.T.

Ha neueyronsnoii Pedruickoit TPOC obwelt Mommpocteto 3800 MBt
yAenbHBIH pacxo) yCIOBHOTO TOIUIHBA by = 336,5 r/(xBT1-4). Ecni areprobno-
ku I'PDC paboTatoT ¢ nosHoil Harpy3Koi, TO CyTOMHbBIH PacXxojl yCNOBHOTO TO-
TUIMBA COCTABUT

B, =336,5-10"°-3800+10+24 = 30700 T.

Ecnu B panHom cilydae IU1d MPOCTOTHI CUMTATb, YTO TEMJIOTa CropaHud Ke-
10/1b3yEMOr0 W YCJIOBHOTO TOTUIWBA COBMNAMACT, @ Yrob NEepPeBO3HTCA B BaroHax
eMKoCTbIO 60 T, To aus nepeso3ku norpedyerca 30 700/60 = 311 BaroHoB, T.€.
npuMepHo 10 xesie3HOA0pOKHBIX cocTaBoB. HMubimu ciosamu, 'POC nonkHa
NPMHAMATL W COOTBETCTBEHHO CXKMTATh Kaw /bl yac Nno 0AHOMY COCTaBy.

Ten;ioBad 571€KTPOCTAHUMA MPOMYCKAET uepe3 ce0s OrpoOMHOE KOJIIMHECTBO
Boabl. MOXHO CUHTATh, UTO A4 oTnycka 1 kBT-u 3nekTpo3Hepruu Tpedyercs
npumepHo 0,12 M3 oxnaxknatoulel BOJBL, KOTOpad NOCTyNaeT K KOHASHCATOpY
¢ TeMnepaTypoii, MpUMEpHO PABHOH TeMmIneparype OKpyxatowel cpeabl.
B koHaeHcatope oHa Harpeercd Ha 810 °C v nokuHeT ero.

Hanpumep, Bcero oant axHeprotiox Momuoctsio 300 MBT 3a 1 ¢ ucnons-
syet 10 M3 oxnaxparoweii Boast. Jlng ero paboTel TpeSyeTcs pacxoa BOABL,
NPUMEPHO PaBHBIH CPEAHEN0A0BOMY pacxoay MOCKBBI-pekH B uepTe ropoja.
Jlns paborhl HACOCOB, OOCHYKMBAIOILNX ITOT JHEProGioK, TPeOyeTes ieK-
TPOABHIaTE/b MOIIHOCTLIO 2,5 MBT.

OrpoMHO M KauyecTBO HCMojb3yeMoro Bosayxa. Jlus Bbipaborku 1kBT-4
9NeKTpoIHepriu TpebyeTca npuMepHo 5 M3 BO3ayXa.

Hanpumep Pedrtunckas I'POC, pabortatomas Ha nNOJHYIO MOWHOCT
3800 MBT kamayw 1 ¢ ucrnonsyer

V=5-3600-3,8-10°= 5300 m/c
YHCTOrO BO3AYXa ¢ cogepskaHueM kncnopoaa 21 % (no macce) M BbIOpackiBaeT
B aTMOC(epy ABLIMOBBIE I'a3bl, IPAKTHHECKH HE COAEPkKAUIME KHUCIOPOAA, HO
OTpPABJICHHBIE AMOKCHAOM YTJIEPOAA, OKCHAAMHK A30Ta M APYTHMH BPEAHBIMH
COEQMHEHHAMMU.

Jna nopManbHoii pabotsl TOC, kpoMe «CBIpbA» (TOMNUBA, OXJIAKAIOLICH
BOJbl, BO31yXa) TpebyeTca Macca ApYrux MaTepHaoB: Mac/o s paboThl CHe-
TEM CMAa3KM, PEryJdpoBaHMs M 3aliuThl TypOWH, peareHTsl (CMOJbl) And
04MCTKM pabovero Tena, MHOTOYMCIIEHHBIE PEMOHTHbBIE MaTepHAIbI.

Hakoner, morubie T2C obcnyxusatoTcd GOMBIIMM KOMHYECTEOM NIEPCOHA-
713, KOTOpbi 06ecneurBaeT TEKY Y0 IKCIIYaTaLnIo, TEXHUUECKoe 00CilyKH1Ba-
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Hue 060pyAOBaHHSA, AHANIM3 TEXHHKO-3KOHOMUUECKUX MOKA3ATC/ICH, cHabxeHue,
ynpasineHue U T.4. OpHEHTUPOBOYHO MOKHO CHMUTATB, 4To Ha | MBT YCTaHOB-
neHHol mowHocTH Tpedyertcd ! mepcona u, cileoBareibHo, NEPCOHAT MONHOM
TOC cocTaBIsET HECKOMBKO THICHY YeNOBeK.

2.3. TexHonornyeckuii npouecc npeobpa3oBaHUS XUMHUYECKO#M
3HepruM TONNKWBA B INEKTPO3Hepruio Ha TIAC

JhoBas koHaeHcauMOHHAd MapoTy pOHHHEAA 3MEKTPOCTAHLAS BKIOYAET B ce6s
4eThIpE 00A3aTeNBHBIX dNEMEHTA:

* oHepeemuyeckuil Komen, WK NPOCTO KOTE/l, B KOTOPLII NOABOAMTCA NH-
TatenbHad BOJa Nox GONbIIHM AABNEHHEM, TOMUIMBO U aTMOC(epHEbii BO3AYX
AJIA TOPEHHUS. B TOMKe KOT/IAa UAET NPOLECe TOPEHHS — XUMUYECKas SHeprus
TONJINBA NPCBPALIACTCA B TCIUTOBYIO M JIYYHCTYIO SHEpruto. [{umamenvnas go-
da NpOTEKAaeT No TpyGHOI cucTeMe, pacnosIokeHHOI BHYTpH koTna. Cropato-
LlIeE TOTUIUBO ABSETCH MOLUHBIM MCTOMHUKOM TEIMIOTHI, KOTOpPad MepenaeTes
nUTaTenbHOI Boae. Tlociennss narpeaeTes A0 TeMnepaTypbl KHICHHS U He-
napserca. [onyuaemblii nap B 3ToM e KOTile NeperpeBacTes cBepx TeMmnepa-
TYPbl KHINIEHHA. DTOT nap ¢ Temneparypoii 540 °C u panenuem 13—24 Mla
MO OZHOMY Wil HECKOJILKUM TPpYOoNpoBoAaM NofaeTes B NapoByto TypouHY;

* mypboazpezam, coctoswmii n3 napoeoti mypbuno, dRexkmpoceHepamo-
pa u gostyoumens. Taposad Typ6uHa, B KOTOpOIi Map pacwupsercs 10 04eHb
HU3KOTO naBneHus (IpuMepHo B 20 pa3 MeHblie arMoc(epHoro), npeoOpasyer
NOTEHUMAILHYIO SHEPIUIO CHKATOrO M Harpetoro 0 BICOKOH TEMMEpPaTyphi
Mnapa B KWHETHYECKYIO SHEPrulo Bpamesus potopa 1y pounet. TypGuna npueo-
AUT JNIEKTPOTEHEPATop, NpeoSpasyommii KUHETHYECKY O SHEPIHIO Bpalle U
POTOpa reHEPATOPA B MICKTPUUECKNH TOK. DIEKTPOTEHEPATOP COCTOMT U3 CTa-
TOpA, B JNCKTPHYECKMX OOMOTKAaX KOTOPOTO TeHepHpyeTcs TOK, W potopa,
NPCACTABNAIOWET0 cO00i BpamaloIMiics 3NeKTPOMArHUT, NHTARUE KOTOpOro
OCYWECTBAACTCA OT BO30yAUTE I,

¢ Kondencamop CNyKWT A8 KONASHCALMM Napa, MOCTYTAIOMIETO U3 TYp-
OHHBI, ¥ CO3aHNA TiYOOKOTO pa3pekents. DTo No3BONIET OYeHD CYIIECTBEH-
HO COKpaTHTh 3aTpaty SHEPriM Ha MOC/eAylouee ckartde o6paszoBaBliciics
BOAB!I M OZHOBPEMEHHO YBENMYUTL pabOTOCNOCOGHOCTh Mapa, T.e. MOYYHTh
GO/IbILIYI0 MOWHOCTL OT napa, BelpaGoTAHHOTO KOTIOM;

¢ humameneHell HACOC NS NOJAYN TIMTATENLHONM BOXBI B KOTEN M CO3/a-
HUA BBICOKOTO NaBIEHUA nepen TypOUHOI.

Takum o6pasom, B [1TY nag paGounm Tesom COBEPLUAETCA HEMNpEPHIBHBI
LMK Npeodpa3soBaHud XMMHYECKOIT SHEPIUH CHKHTAEMOTO TONJINBA B IEKTpU-
YECKYHK) DHEpPrHIO.

Kpome nepeuncncHubix snementor, peansuas MTY 10N0IHUTENLHO CO-
AepAKUT OONBIIOE YMCITIO HACOCOB, TETIOOBMEHHUKOB M JpPYTUX annaparos,
HEOOXONUMBIX 171 MOBBIUEHAS ee deKTHBHOCTH.

PaccmoTpum Texsonoruseckuii mpouece npoussoncTea INEKTPOIHEPTHH
Ha TOC, paboraroweii Ha rase (puc. 2.2).
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OCHOBHBIMH 3/IeMEHTAMH paccMaTpUBaeMOH DJNEKTPOCTAHUWN ABIAKOTCA
KomeneHAA YCMaHoera, NPOU3BOIALIAsA 11ap BBICOKUX [1apaMETPOR; TypOUHHasA
HIM nrapomypbunnas yemarosxa, npeobpa3syloias TEIIOTy napa B MEXaHuue-
CKYI0 SHEprHIo BpallleHHs poTopa mypboazpeeama, u NEKTPUUECKUE YCTPOH-
CTBa (m‘rexmpoeenepamap, mpancgbopmamop H T.Jl.), oﬁecnequaammme Bblpa-
D0TKY JIEKTPOIHEPIHH.

OCHOBHBIM 3JIEMEHTOM KOTCIbHOH YCTAHOBKW ABAseTca xomen. a3 and
paboThbl KOT/1a MOAAETCA OT ra30pacnpene/InTeNbHON CTAHUMH, NOAKIOYEHHON
K MarMcTpanbHOMY ra3onpoBORY (HA pHCYHKE HE MOKa3aH), K razopacnpeje-
nurensHoMy nyHkTy (CPIT) /. 3mgeck ero naBneHHe CHUXKAEGTCA A0 HECKONBKMX
arMocdep 1 OH NOAAeTCA K ropesikaM 2, pacnonoKeHHbIM B MOAC KOTNA (TAKUeE
TOpEIKH HAa3bIBAKOTCH HO,EI,OBbIMM).

CobctBenHo komen npeactasndger cobol (Bapuanr) [1-00pa3Hylo KOHCT-
PYKLHIO € Ta30X0AaMU NPAMOYTOJIbHOTO cedeHus. JIcBas ee 4acTh Ha3blBacTCA
monkoii. BHyTpeHHAA 4acTb TONMKKW cBoOoaHa, U B Hell MpOMCXOAUT ropesue
TOTUINBA, B JAHHOM cilyvae rasza. JIad 9Toro K ropesikaM creuHalibHbIM Oy The-
BBIM BEHTWIATOPOM 28 HENpepbIBHO NojaeTcsa ropa4mnii Bo3ayx, HarpesaeMblit
B gozoyxonodozpesamene 23. Ha puc. 2.2 nokasaH Tak Ha3bIBaeMBli Bpaao-
Wuica BO34YXONOAOrpeBaTe/b, TEMI0AKKYMYIUPYOLas HabWBKAa KOTOPOTo
Ha nepeoi nonoBuHe o6opoTa 06orpeBactTes YX0ASUIMMY ABIMOBLIMM ra3zaMu,
a Ha BTOpo# nonosnHe 060poTa OHA HarpeBacT NOCTyNaroWui u3 armocdeps
Bo3ayX. Jlnd noaasneHus oOpa3oBaHUs OKCHAOB a30Ta MCMOJIb3YETCd Peip-
KY:1A0M5: YACTh ABIMOBBIX Ta30B, YXOAAUIMX M3 KOT/A, CNE{HarIbHEIM BEHTUIIS-
TOPOM PEUUPKYIALMH 29 NonaeTcs K OCHOBHOMY BO3AYXY M CMEIUMBAaeTCs
¢ HuM. Topauunil Bo3ayX cMelMBaeTCd ¢ ra3oM W 4epes ropeslkd KoT/ia nona-
€TCHA B €10 MONKY -— KaMepy, B KOTOpoH MpoMCXoauT ropeHue tomiusa. llpu
ropeHuu obpasyetcs ¢haxer, MPEACTABAAIOMMA cOBOM MOLIHBIA HCTOYHUK
nyyncToii 3Heprun. Takum 00paszoM, Npu ropeHHM TONNUBA €10 XMMUYECKAS
3HEPIUs NpPEeBPALLAETCS B TEMNJIOBYIO U JIYHHCTYIO 3Hepruto gaxena.

Crenbl Tonkn 0bnuuoBaubl sxpanavy 19 — Tpybamu, K KOTOpbIM moja-
€TCA NUTaTENIbHAA BOAA U3 IKOHOMalizepa 24. Ha cxeme nzobpaxeH Tak Ha3bl-
BaeMbIi npamomoynelii kKomei, B 3KpaHax KOTOPOIO numamenbnas 600a, 1po-
Xond TpyOHYy1O CHCTeMY KOTNA TONbKO | pa3, HArpeBaeTcs U UCNAPAETCH, Npe-
Bpawadgck B CyXol HachimeHHblii nap. llnpokoe pacnpocTpaHeH’e Noiy4nin
bapabannsle Komiel, B SKPaHaX KOTOPbIX OCYIECTBISETCA MHOrOKpaTHas
LAPKYJIALMS UTATENbHOH BOJBIL, a OTAe/IeHHe napa oT KOTJIOBO#H BOABl NMPOUC-
X0OMT B bapabane.

[TpocTpaHcTBO 33 TONKOH KOTIA AOCTATOMHO TFYCTO 3arojiHEHO TpyGamu,
BHYTPHU KOTOpBIX ABMKETCA Map uian Boaa. CHapyxu 3T TpyObl OMBIBAIOTCS
FOpPA4YHMU ABIMOBLIMM Ta3aMM, NOCTENEHHO OCTBIBAKOLMMM TpPH ABHKEHHU
K ALIMOBOH TpyOe 26.

CyxoH HacblIIEHHBIH Nap MOCTynaeT B OCHOBHOI naponeperpeparelib,
cocToduni U3 noTono4Horo 20, WwnupMoBoro 2/ M KOHBEKTHBHOTO 22 3JIeMEH-
TOB. B 0CHOBHOM maporieperpesarene NoBbIILAETCS €ro TeMIeparypa W, cieno-
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18

16

8

- 9

Hoznutka o6opoTHoi
CHCTEMBI BOLOOXAAXICHUS

Puc, 2.2, Texnoaoruueckan cxema TIC,

! — rasopacopesesnresnmit TYHKT, 2 — T0/IOBBIC [OPE/KH; 3 — rpynna ITH/T; 4 — xonjencarusle
coc; 8 — aeasparop; 9 — LUPKYIAIHOHHEH Hacoc; /0 — asaukaMepa; // — rpagnpss; /2 — KoHjuen-
UCH; {7 —UBJ; /8 — rpynua IBJ1; 19 — axpansl; 20 — noTodounslii naponeperpenaredis; 2/ —
poneperpesarens; 24 — skoHomaiizep; 25 — BPAMAN UIHACH pereHepaTHBHelit BO3/YXOM0ACT PEBATEb|
AbIMOBBIX Ta308; 30 — masyTHSI pesepsyap; 3/ — HEIIEIHOAOPOKHBIH COCTAR IIMCTEPH € MAIYTOM;

BaT€/ILHO, NOTEHUHaNbHAA oHeprud. TlonyueHHEIH Ha BbIXOAE M3 KOHBCKTME-
HOTO naponeperpesarens Map BhICOKUX NapaMETPOR NOKUAAET KOTE U NnocTy-
NaeT Mo NaponpoBoay K Maposoii TypOuHe.

Mouunas naposas mypouna o6bIMHO COCTOUT M3 HECKOBKHX KAK 6 0TAeNb-
HBIX TYPOUH — yunundpos.

K nepsomy umnmuapy — YUNUHOPY BbICOKO20 OuBNeHUS (UBA) /7 nap
NOABOANTCS MPAMO M3 KOT/I4, W [O3TOMY OH HMEET BbICOKHE napameTps! (an4
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nacocst 11 nognema; 3 — BOY; 6 — xomgeucarusie nacock | nogeeMa; 7 — TaraTenHbIil 3MeKTpoHa-

carop TypGuHsl;, /3 — B0o3GyauTens snekTporeueparopa; /4 — snexrporeneparop; 5 — LHI; /6 —
LIMPMOBOH naponeperpesarens; 22 — KOHBEKTHBHLIH naponeperpesarens; 23 —— MPOMEXKYTOUHBIE Ma-
26 — grimosan Tpyba; 27 — nmmococ; 28 — nyTheBoi BEHTHIATOP; 29 — ALIMOCOC peLMPKY TALUK
32 — npuemias eMKocTs MasyTa; 33 — uacochl nepekadkd Masyra; 34 — noJorpepareny Masyra
Typbun CKJI — 23,5 MIla, 540 °C, t.e. 240 ar/540 °C). Ha Brixoge u3z LIB/]
Jasnenue napa cocrasiser 3—3,5 MTIla (30—35 art), a remnepatrypa — 300—
340 °C. Ecnu 6bl nap npojoskai paciiHpATLCS B TypOuHe Aanbule OT 3THX Na-
paMeTpoB 00 JaBJIEeHHs B KOHACHCATOPE, TO OH CTal Ob! HACTOJIBKO BJIAXKHbBIM,
4To miMTenbHas pabota TypOuHbl Oblia Obl HEBO3MOKHON H3-32 IPO3ZMOHHOrO
H3HOoca ero Aeranci B nocaegneM uuauuape. [Mozromy w3 LIBJl oTHOCHTEBHO
XOJOHBINA Map BozBpauaercs o0OparHo B KOTesl B TakK Ha3bIBAGMBIH mpomedcy-
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maouneti naponepezpesamerns 23. B uem nap rnonagaeT cHOBA MO BOzleiicTBHe
TOpAYHX T'as’0B KOT/A, €r0 TEMIEpaTypa MOBBULACTCA [0 HCXOMHOMN (540 °Q),
[onyuennbilt nap nanpasnsercs B yununop cpeonezo dasnenus (LICH) I6. To-
cne pacwvpennsa B LIC/L o nasnenns 0,2—0,3 Mlla (2—3 ar) nap mocTynaer B
O/IMH HJIH HECKONBLKO OAMHAKOBLIX YUIUHOPO8 HUBKO20 OagneHsl (LWH) 15.

Taxum obpasom, pacumpsacs B TypOuHe, Nap Bpamaer ee poTop, coemn-
HEHHBIH ¢ POTOPOM drekmpuveckozo 2enepamopa 14, B cTaTopHpix 06MOTKAX
KOTOpOro obpasyeTcs aNeKTpHYECKHH TOK. Tpancghopmamop noseimaer ero
HATIPAMEHHE 1711 yMEHBUICHHA MOTEPD B JIMHHAX JNEKTpoNepeiaun, nepenaer
4acTh BbIPAOOTAHHOM SHEPrHM HA MHUTAHHE cobereennblx Hyxa TOC, a oc-
TaTbHYI0 3JIEKTPOSHEPIHIO OTIYCKAET B SHEPTOCHCTEMY.

H koten, u Typrna moryt paboTath TOMbKO TPH OY€HBb BBICOKOM Ka4ecT-
BS numamenbnou 600bl M Mapa, AONYCKANMIEM JIHILbL HHYTOKHbIE npumecu
Apyrux BewiecTs. Kpome toro, pacxoast nmapa orpomus (Hanpumep, B 3HEp-
robiioke 1200 MBr 3a | ¢ ucnapsercs, NPOXOANT Yepes TYpOUHY W KOHACH-
chpyercst Gonee 1 T Boasr). [TosTomy HOpMalnkHas paboTa sHeprobioka Bos-
MOMHA TONLKO MPH CO3AAHHH 3aMKHYTOTO LIMK/IA LLHPKYIALHH pabouero Tena
BBICOKOH YMCTOTBI.

Hap, moknparomuit 1H]] TYPOHHBI, MOCTyMmaeT B Konoencamop 12 —
TEMIOOOMEHHHUK, Mo TpyOKaM KOTOpOro HEMPEPBIBHO MPOTEKAET OXIaNC-
dawwan eoda, MofaBaemas YUpKyasyuonnoim pacocom 9 M3 peKkH, BOOO-
XPaHAHIA WIH CHEUHANBHOTO OXJIaJHTENbHOTO YCTPOHCTBA (rpafiupHu).
Ha puc. 2.2 nokasana Tak nasbiBaemas crcrema 06opoTHOTO BomOCHAGHKEH S
C rpagupHeit. Ipadupns — 310 xene3obeToHHAs NnycroTenas BbITAXHAs Gali-
Hs (pHc. 2.3 1 2.4) BoicoToli 0 150 M u BBIXOMHBIM AHaMeTpoM 40—70 wm,
KOTOpas CO343CT CaMOTArY [ BO3JYXa, MOCTYNAIOUIETO CHH3y uepes Bo3ay-
XOHATIPABMAOIIHE WHTBL. BHyTpH rpannpuu Ha Beicote 10—20 M YCTaHaB/IH-
BatOT OPOCHTENBHOE (pasOpbI3riBaromee ycTpoiicTBo). Bosnyx, msuayumiics
BBEPX, 34CTABIACT 4acThb Karelb (mpimepHo 1,52 %) HCMapAThCA, 32 Cyer
1CT0 OXJIAXKNACTCS BOJA, TOCTYNAIOUIAN W3 KOHAEHCATOpA W Harpetas B HeMm.
Oxnaxnenuas Boga cobupaercs BHM3Y B OacceiiHe, meperekaer B aBaHKamepy
10 (em. puc. 2.2), v oTTy a2 LMPKYIALHOHHBIM HacocoM 9 0HA NOgAeTCs B KOH-
Aencarop /2. Hapaay ¢ oGopoTHOR, HCTIONB3YIOT NPAMOMOYHoe 6o00CHaAbI’Ce -
ftue, IpH KOTOPOM OXNTAXKAAIOWIAA BOAA MOCTYMAET B KOHAEHCATOP W3 peKM U
cOpachiBaeTcs B Hee HMike MO TeYeHHIO. [Map, nocrynaromuit ns TYpOHHBI B
MEKTPYOHOE MpPOCTPaHCTBO KOHACHCATOPA, KOH/JCHCHPYETCA W CTEKAeT BHH3;
obpasyiommiics KoHaencar kondencammbin nacoconm 6 nopaercs 4epes rpyr-
Ty pezeiepamugnbix nodozpesameneii nuskozo oagnenus (ITH)1) 3 8 deaspa-
mop 8. B TIH]I temrieparypa konaencara nopimaercs 33 CYET TEIUIOThI KOH-
AICHCAUMM Mapa, OTOMPAEMOro u3 TypGuHBL BTO 103BOASET YMEHBIINTh pac-
X0 TOIUIMBA B KOTNIE M TMOBLICUTE YKOHOMHYHOCTE SNEKTpOoCcTaHUMK. B pe-
a3parope 8 NPOUCXOANT deaspayus — ynaneuue n3 KOHI€HCATa PacTBOPEH-
HEIX B HEM ra3os, Hapywaowux pabory kotna. OZHOBpeMeHHo Hak AEA3PaTo-
Pa lIpe/ICTaBAeT COOOH EMKOCTb [UIS MIUTATENBHON BObI KOT/IA,
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Puc. 2.3. YerpoiicTro rpagMpHu ¢ ecTecTsenHol TATOM:

@ — paspes rpaguptyu (ciesa) W dacan (cmpasa), 6 — ICMCHT IPARMPHY KPYMHBIM MIAHOM, ! —
NOABOAAILME TPYOOMPOBOaB; 2 — BOAOPACHpPEICIMTENRHEC TpyGOnpoBos! C pazGpeI3ruBarNMMH
COILIaMI, 3 — IIMTH OPOCHTENBUOTO YCTPOHCTBA NNEHOMHOrO THRA; 4 — KapKac opocHTens, J—
BOIOYN0BUTENR; 6 — BogocOopHsl Gaccelin; 7 — BBITKHAA wenesobeToHHan Gamny; § — Bo3ay-
XOUANPAaBNAIOME MThI, § — CUPHANLHBIE OTHK .

U3 peasparopa nuTaTeNbHas BOAA HuUMAMENbHBIM HACOCOM 7, TIpUBOAH-
MbIM B J€CTBHE 3/EKTPO/BUIATENIeM WIH CMEUHanbHOH napoBoH TypOHHOR,
rnofaetcs B IPynny nodozpesameneis guicorko2o dasnenus (1BJ1).

Pezenepamusnuiti nodozpes konderncama B ITHJ1 w IIBJ{ — 310 OCHOBHO
U oueHb BIrOAHBIN crnocod noeeimenns KI1J TOC. Iap, koTopsléi paciiu-
pusics B TypOuHe OT BXoja 40 TpyOonpoBoaa otbopa, BelpaboTan onpeaAeneH-
HYK0 MOIHOCTb, a MOCTYNHMB B pereHepaTMBHbI TNOACrpeBaTesib, nepeaai
cBOE TEIIO KOHASHCALMH MUTATENLHON BOAE (A HE oXnakiatoulei!), noebi-
CHB €€ TEeMMEeparypy H TeM caMbIM COKOHOMHB PAacXoj TOMIABA B KOTJIE. Tem-
neparypa nUTaTenbHoil Boibl koTna 3a [1BJl, T.e. nepen nocrynacHieM B KO-
TEJN, COCTABAAET B 3aBMCHMOCTH OT Ha4ajlbHBIX MApaMETPOB 240—280 °C.
Takum 06pa3oM 3aMBIKAEeTCs TEXHOIOMHYECKHIT MApOBOIAHOH LMK npeobpa-
30BAHHS XHMHYEcKO# JHEPrHH TOTUIMBA B MEXAHHYECKYO JHEPIHIo Bpallie-
HUs poTopa Typboarperara.

lazo00pasHble NPOAYKTHI CTOPaHMs TOTLIMBA, OTIAB CBOKO OCHOBHYIO TEILIO-
Ty MUTATE/ILHOM BOAE, MOCTYNAKT Ha TPyObl sxoHOMausepa 24 v B BO3AYXOMNO-
Jorpesarenb 23, B KOTOPbIX OHH OXJNAKIAKOTCA 10 TEMICPATy Pl 140—160 °C u
HAMPABJAIOTCA ¢ MOMOIbIO JbIMOcOca 27 K ABIMOBOH Tpybe 26. HeimoBad
Tpy6a co3aeT pazpexeHHe B TOMKE M razoxoJax KoT/ia; KpOME TOro, OHa pac-
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Puc. 2.4, Buewunii pua 6arennoii rpagnphu

CCHBACT BPEAHBIE IIPOAYKTHI CTOPAHHA B BEPXHMX CIOAX armocepsl, He gonyc-
Kast MX BbICOKOH KOHLICHTPALMH B HIDKHUX CIOSX.

Ecmu va TOC ncnonbsyercs tBepioe TOILIHBO, TO OHA cHab#aeTca Tony-
BOMOAAYEH M IibIICIIPUrOTORHTE ILHOT ycranoBko#. [pubsisaromuii va TIC
B CIICUMANILHBIX BATOHAX YIoOilb Pasrpyxkaerca, apodutcs 10 pasmepa KyckoB
20-—25 MM M JICHTOYHBIM TpAHCIOPTEPOM mojiaeTcs B OyHKep, BMeLlaioHii
3arac yris Ha HECKOJbKO 9acoB paborsr. M3 OyHkepa yromnb nocTymaer B crie-
UHAIBHBIC MC/IBHHMLEI, B KOTOPBIX OH pa3MaiblBaeTcs (o MBLIEBUTHOTO
COCTOAHUA. B Menbhuuy HempepbiBHO cremmasbubiv AYTBEBEIM BEHTHIATO-
POM II0/IACTCA BO3AYX, HATPEThI B BO3/lyXOMO/OrpeRaTelie. lopaunii Bo3ayx
CMCLIMBACTCH € YrONBHOH IBLTBIO U 4epes TOpejikH KoTia HOJaeTCs B ero
TONKY B 30HY FOpPCHMS.
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IsieyronbHas TOC cHaOkacTcs CMEUHANbHBIME 1EKTPOQHIBTPAMH, B
KOTOPbIX MPOMCXOANT YJIABIHBAHHE CYXOH JIeTyyeH 30HbI. 3ona, oOpasyrouas-
s [PH FOPEHHH TOIUIHBA H HE YHECEHHAs TIOTOKOM ra3oB, y/anseTcs U3 A0H-
HOM 4acTH TOMKH H TPAHCMOPTHPYETEA HA 30JI00TBAJIBL.

B ckobkax Ha puc. 2.1 MpHBeACHBI MOKA3aTeJH, OCPEAHCHHBIC 32 rOIOBOH
nepuoa pabotsl meuteyronboi TOC, cocrosimeil M3 mWeCTH IHEProd/IOKoB
MOLIHOCTHIO 300 MBT 1 uethipex aHeprofiokoB MouHocThio 500 MBT. Bua-
HO, 4TO NOKA3aTeJH MbuieyroiabHod TOC CYLICCTBEHHO XYiKe (B HADIEM coy-
yae abcomoTusiit KIT neineyronbroii TOC Ha 1,6 % uuke rasomasyTHOH)
BCJIEACTBHE Xyaileit paboThi KoTia v 00sibIIMX PAcXo/IOB TOMIMBA HA cobCT-
BeHHBIE HYXKIb, KOTOPbIE MEPEKPbUIN AaXKe IKOHOMUIO OT bonee riy6okoro
BAKYyMa B KOHISHCATOpeE.

CxematHdeckoe uzobpaxenne 00opyI0BaHHS H CBA3EH MEXIY HHM, Mpel-
CTABNEHHOE Ha pHC. 2.2, A0CTATOYHO HArNAAHO. HO mpeacTaBaeHUE BCEX CBS-
9eil maske AMA CXeMbl, MOKA3aHHOH HA pHC. 2.2, BBI3BIBAET HEMAJbIS TPYIHO-
cri. Tloatomy, ans H3oGpaxenns 06opyA0BAaHHS 3MEKTPOCTAHLIMH BO Beelt ero
B3aMOCBA3M MO Napy, KOHACHCATY, MHTATENbHONH BOJE HCIONb3YIOT menio-
gble cxembr — rpaduueckoe n300paxeHHe OT/ICIBHBIX JIEMEHTOB H TPYOOnpo-
BO/IOB C TIOMOLILBIO YCJIOBHBIX 0603HaueHHi. TIpHBBIKHYB K YCIOBHBIM 0003Ha-
YCHHAM, JIETKO MPOYHTATh JaKE CaMylo CJOKHYIO TeroBylo cxemy. Ilpumep
TennoBoii cxembl paccmoTpennoit TOC npuseaen Ha puc. 2.5. Ilpu atom ans
fonee nerkoit HASHTHHUKAUMHA Mbl COXPAHHIIM OAHHAKOBbIE HOMEpa AJIA OJIH-
HakoBOrO 000pYIOBAHHA. )

TypGoarperar

/

17
20; 21 ;22 1‘ 1

Psic. 2.5. Tenosan cxema naporypbunnoii ycranoskn TIC, npusenennoii na puc. 2.2
(0603HAYCHAR — CM. B DONNCH K puc. 2.2)
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2.4. Magnuiii kopnyc T3C

OCHOBHBIM CTPOHTENILHBIM coopyieHuem TOC aBngercs MaBHBIHR Koprryc,
nonepevHplit pazpes 10 KOTOPOMY MOKa3aH Ha pHc. 2.6 (CM. LBETHYIO BKIICHKY).
OH COCTOMT M3 TPEX OTACACHHMIT: TypOHHHOrO, 1ea’paTopHOro H KOTENLHOTO,

Typbunnoe omdenenue BKIOYAET B cebs pamMHblil @ynoamenm — xeneso-
OeTOHHOE COOpYKEHHE, COCTOsAIIEe M3 HIDKHEN (GyHAAMEHTHO#M MIMTHI, ycTa-
HOBJICHHOH Ha I'PYHT, BEPTHKAIbHBIX KOJIOHH U BepxHel QyHAaAMeHTHOI mu-
TBI, OMUparoLeiica Ha KooHHbl. Ha BepxHiow (yHaameHTHYIO ninTy, pacrno-
JIOXKEHHYIO B JAHHOM Cjlyddae Ha BLICOTHOH oTMeTke 13,5 M, ycTaHABAWBAIOT
LYTOM nApoeylo mypbuny, snexmpozenepamop W 036youmeis (3Ty COBOKYII-
HOCTb Ha3bIBAKT mypboazpe2amon).

[lomeweHue, B KOTOPOM pacrosaraercs TYpOWHA, HA3biBACTCS MAUlUHHbIM
sanom (Mauanom). O6muii Bua Mamsana tHuaHoit TIC mokasan Ha puc. 2.7
(cM. uBetHy10 BKIeHKY). Typboarperarsl, 3akpbITble METAUTHYECKHMH KOKYXa-
MH, PasMEelIAtOTCs MONEePeK Mawi3ana, MeXcIy HUMM UMerTes cBoGOAHbIE MPO-
CTPAHCTBA HA BCIO BBICOTY 3/1aHHA OT HYEBOH OTMETKH X0 KPOBIH L1 YCTAHOB-
K{ 000pyAoBaHHs, MMerowero Goiblyio BeicoTy (Hanpumep, I1BJI). Cnpasa u
¢J1eBa OT TypdoarperaTtoB B Mausalie HMeHOTcs cBOOOAHbIE MPOXOIbI.

[Ton mosioM Mawi3ana HaXONUTCA KOHOEHCAYUOHHOE noMeuenue, TTOCKOIIb
Ky B HEM Ha HYJICBOH BBICOTHOH OTMETKE PACTIONATACTCA KOHOCHCAMOp, NMPH-
COEIMHEHHDIIT CBOMM BXOIHBIM NAaTPyOKOM K BBIXOJHOMY MaTpy6Ky TypOHHbI.
Kax npasuno, Ha Hys1eBOil OTMETKE MITU HIKE €€ PA3MelIAIOT TAKKE KOHOEH-
cammuple HACOCHI, HACOCHL MACROCHAOIICEHUA U HEKOTOPOE Apyroe ofopynoBa-
Hie. KoHAeHCauHOHHOe IMOMEINEHHE CONEPKUT TAKKE MHOFOYHCIIEHHBIE ITa-
KEPKH, HA KOTOPbIC YCTAHABJIMBAIOT AUMQmMenbublli HACOC € €ro MPUBOAOM
{(anekTpoaBuratens wiu Hebonblias naposas TypOHHA), cemesbie nodozpesa-
menu (ans TOL), BcnomorarenbHble yeTpolicTBa IS IyCKA W OCTAHOBKH pas-
nuaHoro obopyaosaunus TAC,

KoresnbHoe oraenenre HaxoauTes B MPaBoit 4acTH MIABHOTO KOPIIyca (cm.
puc. 2.6). 3nech pasMemalOTCs KOTbI, 3a cTeHOHl KOTEeJNBLHOIO OTHejIeHHs Ha
OTKPBITOM BO3JIyX€ PACIOJIAralTes 6030VX0R0002pe8ament, ObMocochl U Obi-
moeas mpy6a (06b19HO 00UIAA AT HECKONILKMX 3HEProbIoKoB).

Meskay TYpOHHHBIM H KOTENBHBIM OTJCICHHEM Pa3MeIAioT deaspamopHoe
omoenenue. Ha neaspatopHoil sTaxepKe B JaHHOM Clly4ae BLICOTHOM OTMETKe
26,1 m pasmewaior deaspamopsr. KoHmewcar, NoJBEpraeMolii geaspauuu, M
nap juis €ro narpesa (cM. puc. 2.2 u 2.5) feaspatope nojlyqaioT u3 TypOuti-
Horo otaeneHus. M3 aeaspatopos nurareibHas BOJA MOCTYNACT K MHTATE b~
HOMY Hacocy u 3areM B TIBJI (a u3 Hux — B koTabl). B geaspatopHom nome-
LICHNH HA BHICOTHOM OTMETKE Mall3a/1a PACMoJIaratoT MMTH YIIPABIEHHA KOT-
AaMH 1 TYpOHHAMH €O BceMM HeoOXOoAMMBIMH NpHOOPAMH M aBTOMATHEOH,
3pech HaxoAATCA OREPaTOphl, yipasnawomie pabotoit TIC,
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2.5. 3HaKOMCTBO C OCHOBHbIM 06opypoesaHuem TIC

Maposas TypOuHa — caMas 3HauMMas U camas jgoporas yacte TOC. He-
OThEMIIEMOIl 4aCTbIO KOHEHCAITHOHHOH TYpOHHBI SBIAETCS KOHAEHCATOP.

Q6umii By Typounsl JIM3 mowHocteio 800 MBT, ycranosmenHol B Ma-
urnHHOM 3ane Yreropekoi I'PDC (Ykpauna), nokasan Ha puc. 2.8. Ha mepen-
HeM IJIaHe BUACH 6036yOumenv, 32 HUM — JeKmpozeHepamop, a Ha 3a]HeM
nna”de — naposas mypbuna, 3aKpeITas METANTHIECKHM KoxyXoM. Koxyx He-
06X0AMM, MPEX/E BCero, ATs 00eCcneyeHHs NOCTOAHHOIO TEMNEPATYPHOro pe-
HKHMA M30IAUUH TypOMHBI, HCKTIOHAIOLIETo €e KopobleHHEe Imo[ AeHCTBHEM
CKBO3HAKOB B MaImIHHHOM 3aye. KpoMe ToTo, KOKYX 3KPAHHPYET MAlIHHHBIH
31 OT myma H obecreunBaer HeoOXxoaMMBIi au3aiH. Koyx UMeeT ABepH, ve-
pe3 KoTopble 00CayKHBAIOMIUHA NEpcoHal HMEET JOCTYI BHYTPb JUIs TEPHOAH-
4yecKoro OcMoTpa W obcnykuBaHUs TYPOUHDL

Ha puc. 2.9 nokasana TpeXuunngapoBas TypOuHa Ha cOOpOYHOM CTeHAE
Oe3 koxyxa (kaxaas TypOrHa B 0043aTeIbHOM NOPAJIKE MOCIe U3NOTOBJICHHSA
NpOXOAUT KOHTPONBHYK cOOpKy M onpoboBaHHe Ha XoJOCThiX 000poTax,
pazbupaeTcs, KOHCePBUPYeTCs, YNAKOBBIBAETCA M OTNIPAB/IACTCA AT MOHTA-
sa na TDC). TypbuHa BeIMoTHAETCA MHOTOLUMIHHAPOBOH (B NAHHOM cTyyae
TPEXIHJIMHPOBOH).

Ha nepennem miiave BusaeH LIBJ] 4, B KoTOpBIH N0 NaponpoBoaaM 3 nojaBo-
AMTCS Map BBICOKOTO AaBleHws U3 korna. Ilpodias LIBJl, map Bosspamiaercs B
KOTEN [Tl RpOMEXCYMOYHO20 hepeepesd. JTO I103BONAET YMCHBLIMTE BIIAK-
HOCTb I1apa B KOHLIC ITPOLECCa PACIIMPEHHA B TYpOHHE H YMEHLUIHTD ppO3UI0

Puc. 2.8, Oommil Bua TypSunsi MOMKOSTRI0 800 MB1, yeranosaeunod 8 mamsane T23C
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9
[
3
10
4
7
2
1
Puc. 2.8. Tpexunaunaposan ryp6una na cbopounom crensie TypGunnoro saeona
{ — uepeannii NOAWMOHUK; 2 — perylupyloWuil KIanaH; 3 — (10ABOOALIMI NAPONPOBOL CBEXCrO
mapa; 4 — UB/L: 3 — peryaupyromui xanan LHCA; 6 — naponpogos, NoABo;sMil 1ap U3 1IPOMeEsKy -

TOYHOTO Naponeperpesareis: 7 — pecusepHbie TpyOr [IHL; 8 - npepoxpanutensuble kiananbt L[HJL;

¢ — IHO; 10— uch

92




Yempolicmeo U (hyHKUUOHUPOBaHUE coapemenHol TOC

pabouux 10NEMOK KATUIAMK BIAry; OHOBPCMEHHO MpoMesKy TOUHBIH Meperpes
MO3BOJISIET HA HECKO/ILKO MPOLUEHTOB YMEHBIUHTh y/eNbHbIH PacXojl TOMIHBA,

[locjie MPOMEKYTOHHOrO Meperpesa nap no 4€TeipeM rnaponpoBoAaM 6 (Ha
pric. 2.9 BUIHBI TOJBKO [Ba NAPOTIPOBOAA, MOJBOASLINE M1ap B BEPXHIOKO MOJI0-
puHy LuaMHApa) noctynaet B LIC 10. Tlpodins LICH, map ¢ noMOIbIO ABYX
BBIXO/HbIX TPYO MoJaeTcs B [BE JUIMHHBIE pecusepubie mpy6ul 7, 13 KOTOPBIX
nap nanpasnsercs B LIHJT 9. Toy LIHJL pacnonosxeHsr KOHACHCATOPLL, MPHHH-
Marolliie 3TOoT nap.

Ha puc. 2.10, a (cM. LBETHYIO BKIEHKY) MoKa3aH oOuHit BUA ABYXXOJ0BOro
KOHIEHCATOPa MOUIHOH MapoBoit TypOHHBI, OH COCTOMT M3 CTAJIBHOTO CBAPHOrC
Kopriyca 8, 10 KpasM KOTOPOro 3aKpCrilcHbI TpyOHbIE JOCKM (BHAHA TONLKO
nepeanas TpyOHas 1ocka /4) ¢ OTBEPCTHAMH, B KOTOPBIX 3aKPETLIIOTCH KOHOEH-
camopHble mpy6Ku, COBOKYMHOCTb KOTOPBIX obpasyer mpybnruiii nyvox. Jins to-
ro uToGhl TPyOKH (a MX JUIMHA MOKET cocTaBnaTh 10—12 M npy auamerpe 20—
24 MM) He NIPOBMCATH M HEe BHOPMPOBATH, MApALIEIbHO OCHOBHBIM TpyOHBIM
JIOCKaM YCTAHABJIMBAIOT MPOMEXKYTOUHbIE NEPETOPOAKH 12 ¢ TOYHO TaKUM Ke
PUCYHKOM OTBEPCTHH, KaK U B OCHOBHbBIX TpyOHbIX Jlockax /4. YcTaHOBACHHbIE
[POMEKYTOUHBIE TPyOHBIE TOCKH XOPOUIO BUAHBI Ha pHc. 2.10, & (CM. LUBETHYIO
pKyieiiky). Uepes ofHy M3 TPYGHBIX 10COK BBOAAT TPYOKY, MPOTACKHBAIOT ce ue-
pe3 OTBEPCTHS BCEX MPOMEKYTOUHBIX MEPErOPOAOK H BBOAAT B COOTBETCTBYHO-
lce OTBepCTHE BO BTOpOil TpyGHOI Jocke. 3aTeM TPyOKa MOJIHOCTBIO 3aKPeTLi-
eTCs B OCHOBHBIX {KpaiiHux) TpyOHbIX IOCKAX BaNbUOBKOH WM CBAPKOH.

COBOKYIHAS BHEUIHss TOBEPXHOCTb BCeX TPYOOK MPEeACTaBiIAeT coboit no-
BEPXHOCTh KOHAEHCALWH Mapa, MOCTYNAKILEro CBepXy H3 IMH/. Konagencar
cobupaeTca Ha JHE KOHAEHCATOPA M MOCTOAHHO OTKAYUBACTCA M3 HEIO KOH-
Qencamubimu Hacocamu (M. pHc. 2.2).

Il/isi MOABOAA M OTBOAA oXkaxcoqiouye goobl CIYXKMT NMEpefHss BOAAHAA
kamepa 4, pasleseHHas BepTHKabHoI neperopoakoit. Boxa nopaercs cHUsy B
MpaByl 4acTb Kamepbl 4 M 4epe3 OTBEPCTHA B TpyOHOH JIOCKE MmomaaacT
BHYTPb OXJIKAAIOLMX TPYOOK H JBHAKETCA BHYTPH HUX 110 saaHel (moBopoT-
HO#) KaMepb! 9. CobpaBuikch B Hel, BOJA MPOXONT 4€PE3 BTOPYIO 4aCTh TPY-
GOK M MOCTYNAeT BO BTOPYIO MOIOBUHY MepeaHell BOASHON kamepbl, OTKyla
HarpaBiisieTcA B TPAAHPHIO, PEKy WM Npya-oxnaautens. Ilap nocrynaer B
KOH/ICHCATOP CBEPXY, BCTPEYAETCs ¢ XONOJHOM MNOBEPXHOCTLIO TPYOOK M KOH-
nencupyertcs Ha eif. [lockonbky KOHIEHCALMA WIET MPH HH3KOH TeMIepary-
pe, KOTOPOH COOTBETCTBYET HU3KOE JaB/ICHHE KOHACHCALIHH (cm, puc. 1.2), TO
B KoHZeHcaTope obpasyercs rybGokoe paspexenne (3—S5 klla), uto B 25—
30 pa3 menbie armocheproro nasnenus). Kounmewncarop TYpOMHBE HMEET
OrpoOMHbIC pa3Mepbl, YBHAETh KOTOPHIE JIEFKO HA PHC. 2.9,6.

2.6. BnWKailune v OTAaneHHbe nepenekTusbl ctpoutenscrea TIC

Jns ouenku nepcnektus TOC, mpexmae BCero, HEOOXOAHMO OCO3HATh MX
MPenMylICCTBA H HEJOCTATKH B CPaBHEHHH € APYIHMH HCTOYHHKAMH JNEKTPO-
IHCPIHH,

K 4ucny npeuMyuecTB cieayeT OTHECTH clieyoLHe:

1. B ornnuue ot '3C, TennoBble 3MEKTPOCTAHLIMH MOXKHO pa3smeularb oT-
HOCHTENLHO CBODOAHO C YHETOM HCMOJb3yeMOro Tonausa. I'azomasyTHbIE
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COBPEMEHHAS TEITNIOHEPIETUKA [T1ABA 2

TOC moryT 6bITh nOCTPOEHDI B JTHOGOM MeCTe, Tak KaK TPAHCIOPT rasa U Ma-
3YTa OTHOCHTE/IBHO NeuIeB (MO0 CPABHEHHIO C yrieMm). [Mbineyronsueie TIC
KENaTe/IbHO pa3MeNiaTh BOAM3H HCTOYHHKOB A0OBIMM yras. K HAacTOAIEMY
BPEMEHH «YTO/TbHAS» TEMIOSHEPreTUKA CIIOKHUNACH K HMEET BbIPAKEHHDIH pe-
THOHANBHBIH xapakTep.

" 2. YienbHas CTOHMOCTb yCTAHOBICHHON MOIIHOCTH (croumocts | KBT ye-
TAHOBICHHOH MOLIHOCTH) M CPOK CTpouTeNbeTBa TAC 3HAYHTENILHO MEHbilE,
yem ADC u DC,

3. TpoussoacTso aekTpoaneprin Ha TOC, B ommune ot I'IC, ue 3apu-
CHT OT CE30HA W OMpPEAeNseTCs TOMbKO NOCTABKOM TOMJIMBA.

4. Thnowanu oTuykaeHHs X03aHCTBEHHbIX 3eMenb s TIC CYIIECTBEHHO
MeHblle, ueM a4 ADC, H, KOHe4Ho, He WAYT HH B Kakoe cpaBHeHue ¢ I'DC,
BIIHAHUE KOTOPBIX HA SKOJIOTHIO MOMKET MMETh alleKO HE PerHOHATBHBIN Xa-
pakTep. [TpuMepaMu MOTYT cyskHTh Kackaabi I'DC Ha p. Bonre u [Taenpe,

5. Ha T9C moxkHo cxwurars MPaKTH4ECKH NTIO00E TOMINMBO, B TOM YHcie
Camble HU3KOCOPTHbIE YIIIH, 3a0a/11acTHPOBAHHBIE 301101, BOAOH, Moponoii.

6. B ornmuune or ADC, Her Hukakux npobnem ¢ yrunusamueii TIC no 3a-
BEPUICHHH cpoKa cuay x0bl. Kak npasuno, nHppactpykrypa TOC cymecTBeHHO
«MEPEIHBACTY OCHOBHOE 000py0BaHHE (KOTIIBI H TYPOHHBI), YCTAHOBNEHHOE
HA HEW, & 37aHMs, MAUI3aN, CHCTEMbI BOJOCHAGKEHHS TONMNHBOCHAGKEHHA
W T.Jl., KOTOPbIC COCTAB/IAIOT OCHOBHYIO 4acTh (OHIOB, ewe A0Jro CTIYKaT.
bonsumnicteo TOC, noctpoennsix Gonee 80 ner no nnany F'ODJIPO, ao cux
nop padotarot, u Gyayt paGoraTh nanbuie nocne YCTaHOBKHM HA HHUX HOBBLIX,
Oonee coBepuIeHHbIX TYPEUH W KOTIIOB,

Hapsany ¢ stumu goctouncreamu, TIC umeer u PAO HEAOCTATKOR.

1. TOC — cample sKonorutecku «TPA3HBICY UCTOYHUKH 3JIEKTPOIHEPIHH,
OCOOCHHO Te, KOTOpble PabOTAIOT HA BhICOKO3OIbHDIX CEePHHUCTBIX TOMIMBAX,
TpaBna, ckazats, uto ADC, He UMEIOWIHE MOCTOSHHBIX BbIOpOcOB B armMocde-
PY, HO CO3JAI0LIHE MOCTOAHHYIO Yrpo3y PagHOAKTHBHOIO 3ATPAZHEHHA M
UMeoWHe Npobnembl XpaHeHus U nepepaboTku OTpaboTaBUIEro AAEPHOTO TO-
UINBA, a TaKKe YyTHnH3auuu camoit ADC mocsne OKOHuYaHKS CpoKa cnyxoObl,
unu I'DC, saronnsroupe OrPOMHDbIE TUIOMIAAH XO3ACTBEHHBIX 3eMETb W H3Me-
HAIOLIME PErHOHATLHBIH KINMAT, ABIAIOTCA SKOJOrHYECKH B0NCE «UMCTBIMMS
MOKHO JIHUIL CO 3HAYNTETBHOMA fONeil yeIoBHOCTH.

2, Tpaauumonnsie TIC umeror CPaBHHUTENEHO HHIKYK 3KOHOMHUYHOCTB
(myyuiyio, yem y ADC, HO 3HAUMTENBHO Xyauyio, yem y TIT'V),

3. B omnuune or I'IC, TAC ¢ TPYAOM Y4acCTBYIOT B MOKPBITHH MEpPeMeH-
HOM 4aCcTH CYTOUHOro rpadmika ONEKTPHYECKOH Harpys3kH.

4. TOC cyumiecTBeHHO 3aBUCAT OT NOCTABKH TOTIJIMBA, 44CTO NMPHBO3HOTO.

Hecmotpsa Ha Bee ati Henocrarkn, TOC sBASI0TCS OCHOBHBIMHU MTPOU3BO 1K~
TCJHMH SJICKTPOSHEPTUN B GOJIBIUIMHCTBE CTpaH MHUPa H OCTAHYTCS TAKOBBIMHU,
Mo KpaifHeh mepe Ha Oukaiimume 50 ner.,

IlepenekTuBbl cTpoMTeNbCTBA MOMIHBIX KoHaeHcaMOHHBIX TOC TecHo
CBA3aHDb! C BH/IOM MCIIOJ1b3YEMbIX OPraHHUYECKHX TOTLIME. HecmoTps Ha Gosb-
HIHE NpeHMYyIecTBA RUAKHX Torue (HedTH, MasyTa) Kak 9HEProHoCUTENnEH
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Yempoliemeo U thyHKYUOHUPO8aHUe Co8peMenHoll Tac

(BBICOKAA KAIOPWHHOCTD, JIETKOCTh TPRHCMNOPTHPOBKH) HX MCTIOB30BAHUE HA
TAC Byaer Bee Gonee u OoJiee cOKpaLATLCA HE TOJIBKO B CBA3W C OTPpaHHHEH-
HOGCTBIO 3aMACOB, HO H B CBA3HM ¢ X GO/bIION LEHHOCTBIO KaK CBIPbA ANA HEd-
TeXUMHuYEeCKO# mpoMbiiieHHocTH. Jlna Poccun HeManoe 3HaY€HUE MMEET H
JKCMOPTHAA UEHHOCTh KHAKHX TOMINWE HedrH. TloaToMy KHAKOE TOIMINBO
(ma3yT) Ha TDC OyneT UCob30BATECS mubo Kak pe3epBHOE TOMJHBO Ha ra-
somasyTHeix TOC, A1Mb0 Kak BCHOMOTaTe/IbHOE TOTJIMBO HA TBIIEYTONBHBIX
TOC, obecneynsarinee YCTOHUHBOE TOPEHHE YTObHOM MBIIH B KOTJIE NPH HE-
KOTOPBIX PEXKUMAX.

Wcnop30BaHHe NPUPOIHOTo ra3a Ha KOHAEHCAUMOHHBIX TapoTypOHHHBIX
TOC HepauWOHATBHO: I 3TOTO CJIEAYET WCIOJIb30BaTh MApOrasoBEIe ycTa-
HOBKH YTH/IM3aUHOHHOTO THIIA, OCHOBOM KOTOPBIX ABIAKOTCA BBICOKOTEMMEPA-
Typubie ['TVY.

TakuM 00pa3oM, Aanekas MepcrneKTHBa MCIO0/b30BaHU KIACCHYECKUX Ma-
poTypouaHbIX TOC 1 B Poccun, 1 3a pyOexom, Mpexkae BCEro, CBA3ana ¢ ue-
0JTb30BAHHEM YIUIei, 0cODEHHO HHAKOCOPTHBIX. DTO, KOHEYHO, HE 03HA4YaeT
npeKpallenusa dKcruTyarauuy razoMasytabix TOC, koTopbie OyayT MOCTEICH-
Ho 3aMensTees [TV,

KonTponbHble BONPOCHI

. Yem ormuuaetcs paitonnas TDC or npomeiurcHHOR? g

. HazoBuTe THIBI TENTOCUTOBBIX YCTAHOBOK.

. Yem oTanvaeTcd sxepreTrueckiit 6rox ot TAC ¢ nonepeHHbIME cBa3amu?

. Kax xmaccudmuunpyrores TOC no ypoBHIO HaUATLHOTO AABAEHHA?

. Ha TBC cowxrna 100 T Tonauea, uMeromiero tennoty cropanus 4000 kkan/kr, oTmycTus
320 kBT-u 3nexTposueprun. UeMy paseH yAenbHLIH pacxos YCnOBHOTO Tornusa?

6. HazoBuTe Ha3HAUCHUE OCHOBHBIX JICMEHTOB NapoTYpOGHHHOrO 3HEprobioKa; 3HepreTHIe-

CKOTO KOT/2, Maposeil TypGuHbL, KOHASHCATOPA H MUTATENBHOIO HAcoca.
7. 3a4eM B MOULHBIX TYPGOYCTAHOBKAX IPUMEHSIOT MPOMEKYTOHHbLH Neperpes napa?
. Kaxwe gyuxnuu na TOC BHNOTHAET 3MEKTPOrCHEPATOP H TpaHcdopmaTop?

9. Jlns 4ero n napoTypOMHHOH YCTaHOBKE MCIONB3YCTCA PErEHEPATWBHLIA IONOrpes nura-
TeNbHOMN BOJLL ¥ KaK OH OCYLIECTBALCTCA?

L R - VA I S B
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10. Yto Takoe geaspalmi KOHASHCATA M B KAKOM aNnapare OHa oCyeCTBIseTes?
11, Kakoii sHepro6nok Gonee SKOHOMHUHBIL NBINEYTOALHBIA WM Faz0MasyTHLH?

12. V3 xaknx oTAcNeHHH cocTouT rnashbtii Kopnyce T3C v xakoe 000pyn0BaHHE B HAX Pa3Me-
meHo?

13. Hasosure npenmymectsa ¥ Hejoctarku TOC no cpasuenwio ¢ [3C u ADC.

Jlutepatypa Ang CaMOCTOATENLHOT0 W3Y4eHHUA

1. Tpyxuuii A J. CraimvoHapHsie napopbte Typ6unbl. M.: Dneproatomusiar, 1990.
2. DuepreTuxa B Poccuu n B Mupe: [TpoGnemst 1 mepenekTHbbl. M.: MAMK «Hayxka/HuTepme-
puoaukay, 2001,
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[nasa mpemes
YCTPOUCTBO U ®YHKLUOHUPOBAHUE COBPEMEHHOWM T3l

ConepxaHune

3.1. Cnabxehne TennoM NPOMBILNEHHLIX NPEANPUATHA Y HaCeneHuA
KPYNHBIX Y CPEAHUX rOpPOA0B

3.2. MoHstue o Tennodukauum

3.3. Mpeacrasnenue 0 TENNOBLIX CETAX KPYNHBIX rOPOO0B

3.4, PasmensHas n kOMOMHMPOBAHHAs BbIPabOTKA 3NEKTPOSHEPrUN U
Tenna. TepMOJMHAMUYECKOE NPEWMYLLECTBO KOMBUHMPOBAHHOM
BoIpaboTkn

3.5. PacnpeneneHne 3KOHOMWW TONAWBA OT TENNOdUKALMM HA BbIPE-
BoTaHHbIe SNeKTPO3HEPrUI0 U Tenno. TlokasaTenu KavecTsa pa-
fotul T3L,

3.8. Ycrpoiicteo T3L ¥ TexHONOrMMECKWA NPOLIECC NONYYEHWA rops-
Yel CETEBOW BOAM

KoHTpONLHBE BONPOCHI

Jlutepatypa ans CaMOCTOSTENLHOTO Y3YYeHUs

3.1. CHabxenve TennomM NpOMBILLIEHHBIX APEANPUATHIA U HacCENEeHUS
KPYNHbIX H CPEAHUX TOPOAOB

XKn3nn venoseka ¢Bf3aHA ¢ LWIKPOKHM HCIIONb30BAHHEM HE TONLKO 3MEK-
TPHUYECKOH, HO U Menio8ol dHePUlU.

B COOTBETCTBHH ¢ CAHUTAPHBIMH HOPMAaMH TPYAOBAA ACATEIBHOCTE YEJI0-
BEKa Ha OpEANpHATHLX W €70 AOMALUHHI OTABIX JOIKHbl IPOTEKATL B OTIpeae-
JIEHHBIX KOM(DOPTHBIX YCIOBHMAX: BCE MOMELUEHHs AOJIKHbBI OTAIIHBATHCH,
BEHTH/INPOBATLCA, CHA0KATLCA TOPAYEH BOAOH ANa OLITOBLIX LUENCH, B XKHIBIX
MOMCIICHUAX TEMMEpaTypa BOAYXa Jofixua cocragnarte +18 °C, a B noau-
KmuHAKax, 00MbHULAX, AETCKHX yupexkaeHHax +20 °C, B 001eCTBEHHBIX 3/a-
Huax +16 °C. DOTH KOMGOpTHBIE YCIOBHA MOTYT ObITh peasH30BAHLI TOJLKO
NpH NOCTOAHHOM TOABOJE K OOBEKTY OTOIUIEHHS (TETUIONPUEMHHKY) BITOJTHE
ONpENEIEHHOT0 KOJUYECTBA TENJIA, KOTOPOE 3aBUCUT OT TEMIIEPATY Pbl HApyX-
HOTO BO3AYyxa. JI1A dTUX ueslelt yaule BCero MCmosib3yercd ropsuad Boja ¢
TeMneparypoii y noieszosarens 80—90 °C,

Jns pa3sNIUYHBIX TEXHOJOTHYECKUX MPOLECCOR NMPOMBILIIEHHBIX [TPEAIIPH-
ATHH (HApHMep, CYIIKH, OKpacky, paboTkl MapoBbIX MONOTOB) Tpedyercs Tak
HasblBaeMbli npousgodcmeenneiii nap ¢ gasneHuem 1—3 Mlla.

BaHO cpaly yCBOMTE, UTO TEII0, HCHOJb3YeMOe YeJJOBEKOM /151 ObITOBBIX
HYKI, 4BJIAETCA HW3KOTNOTEHLHAIbHBIM, T.€. €€ TEIVIOHOCHTE]b HMEET OTHO-
CUTENbHO HEBBICOKYH) TEMMEpaTypy W JaBJCHWE, MOCKOAbKY WMEHHO 3TO

9%



Yempolicmeo u yHKUUOHUPOsaHue cospemenHod TOL|

NO3BOJAET OpPraHW30BaTb BBICOKO- __‘ P j
IKOHOMMYHOE TPOH3BOACTBO BJIEK-
TPUYECKOM W TEMNOBOH HEPTHUH HA
TOLl, o 4em, B OCHOBHOM, NOHAET [ JleueHTpamuzoBalHoe |
pEYUb HHKE.

B ofwenm ciy4ae cHa(KeHHE MTH0- __li D — J
Goro 06beKTa TEMUIOBOH OSHEprueit
ofecTnieunBaeTcd CUCTEMOMH, cOCTOS- Meunoe ]
el U3 TpeX OCHOBHBIX NIEMEHTOB!
HUCTOYHHKA TEIIa (Hanpnmep, KO- DneKTpUYECKOe l
TelbHOH), TENNOBON CETH (HAMpPH-
Mep, TpyOONpoBOIOB ropsver BOAbL Ipamoe l
WM napa) W TEIUIONpHEMHHUKA (Ha-
npumep, Gatapen BOAAHOTO OTOTUIE- AKKyMyIIOHHOE I
HH3, pacrojiaraeMoi B KOMHaTe).

i TermoHacocHoe |

ECIIM HCTOYHUK TETUIOTHI H TEl-

JIOTIPHEMHHUK TMPAaKTHYECKH COBME-
LIEHBI, T.€. TEIJIOBas ceTh JNUDO OT- H
CYTCTBYET, THOO OYEHBb KOPOTKa, TO
TAKYKy CHCTEMY TernjocHabxeHns | 1leHTpanHaosaHHOE l
Ha3bIBAIOT Oeyenmpanu308anHIou
{puc. 3.1). Tlpumepom Takol cucre- _|
MBI ABJIAETCA TIEYHOE W/IM BJIEKTPH-
yeckoe oTomlenne. B cBow oue- S I
penb, ACUECHTPATM30BAHHOE TEMJIo-

cHaOxeHHe MOKeT ObITe uidusudy- e I
anblpiM, TPH KOTOPOM B KaXIOM
[OMELHEHHH HUCTIONB3YETCA HHANBH-

AyalbHbIE OTOMUTENIbHbIE NPHOOPLI Lr 07 TBI11 |

(uanpumep, JISKTpPOHATpeBaTeNH),

WIH MECTHBIM (HATIPUMEP, oforpes Puc. 3.1. Buaet TenaocnaGkenns

37aHHA ¢ NOMOUIbK HHIMBHIYAallb-

HO# KOTeJIbHOH WM TETUIOHACOCHOM YCTaHOBKHM). Tennonpon3BoaUTENPHOCTD
TAKUX KOTETbHBIX He mpesbiuaer 1 [kan/y (1,163 MBrT).

MOIHOCTH TEMUIOBIX HCTOMHHKOB WHAWBHAYATBHOTO TeMlocHaO)eHNS
HeBeIMKA H ONpEAENseTes MOTpeOHOCTAMH HHAHBHIYYMOB.

ANbTepHATHBON ACUEHTPATIN30BAHHOMY ABIACTCH YeHmpaIusoeannoe me-
nnocnabucenue. Ee xapakTepHbiii MPH3HAK — HAJMYHE PA3BETBICHHOH TEMJIO-
BOil CETH, OT KOTOPOH MUTAIOTCHS MHOTOYHC/ICHHbIE a00HEHTDI (3aBOJE, pab-
DHKH, OOLIECTBEHHBIE 3AAHMA, KUJIbIC MOMEEHd U T.4.). na uentpanuso-
BAHHOTO TEJTOCHA0MEHHS MCTIO/IL3YIOTCH 1Ba BUa UCTOUMHHKOB: KOTENEHBIE H
TeruoanekrponedTpany (TOLL).

Crenetb HEHTPATH3IAUMH TEIUTOCHAOKEHNA MOXKET ObITh PA3JIMIHOM.

B 32BHCUMOCTH OT uMciia TEMIOMPUEMHHUKOB, ITUTAEMBIX OT OQHOTC TET-
JOMCTOYHHMKA, Pa3IH¥aloT LEHTPATH3OBAHHOE TENA0CHAOKEHHE epynnosoe
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COBPEMEHHASI TEN/IO3HEPIETUKA TTIABA 3

(MUTAETCs rpynna 3JaHuii OT IPYIINOBOii KOTCIBHOM YCTAHOBKY MOILHOCThIO
1—10 T'xan/u), xeapmanvroe (OT KBAPTANLHON KOTEILHOIN TETUIONPOU3BOAN-
TenbHOCTRI0 10—50 T'kan/y), paiionnoe (nmraercs pafioH — HECKONIbKO
FPYMNI 37aHNi), 2opodckoe (MHTAaeTCA HECKONIBKO paiioHOB ropoa), Mexczo-
Ppoockoe (MNTAETCS HECKOJILKO TOPOJIOB).

Bhibop Tvna TeniiocHabxkeHus He 0AHO3HAYEH, NOCKONBKY OH OMpeeiseT-
CA HE TO/IbKO TEXHUYECKHMH M TEXHHKO-IKOHOMMYECKHMH [PEHMY LHECTBAMH
M HEJIoCTATKAMH TOrO WJIM MHOTO THMA. OH TaKKe 3aBUCHT U OT (BPMHAHCOBBIX
BO3MOKHOCTEH TEX MK MHBIX MoTpebuTeneil. Ecim 6b1, HanpuMmep, HaceneHue
Poccuun nmeno Obl 10CTATOMHO CpecTB AT OILIATHI JJIEKTPODHEPTHHU Ul Lie-
JIed OTOTICHHA, TO MCTIONBL30BAHHE JTEKTPOHATPEBATENBHEIX MPHGOPOB GbiI0
Obl, HaBepHOE, CaMbIM KOMGOPTHBIM U 3K0MOrHuHbEIM, Ho TIPH 2TOM CIeayeT
MOMHHTB, YTO €¢ CTOMMOCTB OY/ZIET He MEHbIIE, YeM CTOMMOCTH 3TEKTPOIHEP-
I'MH, KoTopas mojy4cHa Ha TOC U3 TomiMea ¢ MCNob30BaHUEM TONbKO 40 %
TETUI0ThI, 3aKIIOYCHHOM B HEM, C YUETOM NOTEPh B NIEKTPHUECKHX CETAX.

HecmoTps Ha orMedeHHBIE TPYOHOCTH, MOMKHO OAHAKO ¢ YBEPEHHOCTHIO
CKa3aTh, YTO A GONBIUMHCTBA KPYIIHBIX CEBEPHLIX FOPOJOB ¢ HAaceNeHHeM
Bonee 100 Teic, uen. Haubonee pauHOHANBHBIM ABISETCH YEHMPATUI0EARHOE
menaocradicenue na 6aze TOLl. OHO NO3BOIAET HE TOMBLKO CIKOHOMHTD 3HA-
HHTEILHOE KOJIM4YECTBO TOMJINBA, HO H CYLIECTBEHHO COKPATHTh BPEIHbIE Bbi-
Opockl B arMocdepy, CIKOHOMHTh JIOPOTHE FOPOACKHE TTOLIAIH.

Mnst HeGOMbIMX HACENEHHBIX MYHKTOB, 0COOSHHO TeX, KoTopbie TpelyroT
OTOIUIEHHA KOPOTKOE BPEMS B IOY M B KOTOPBIX HE CTOST OCTPO BOIPOCH! 3KO-
JIOTHH, UeNnecoo0pa3Ho UCTONB30RATh NEUEHTPANH30BAHHBIE HCTOYHUKH TEMIo-
Tbl, COOTBETCTBY IOIIME BKYCAM M (HHAHCOBBIM BO3MOKHOCTAM NOTPeGHUTENEN.

Ha puc. 3.2 nokasana cxema sogorpeiinoi kotenbHoit. K CETEBOMY HacoCy
H3 TETUIOBOH CETH MOCTYNAET obpamuas cemeeas 800a — «XOJOLHAMDS BOJA,
YK€ HCTIONB30BaHHAs AN oTonneHus. CeTeBo#t HACOC CIYKUT /1S MPOKAYKH
CETeBOH BOMABI uepes godozpeiinbiii komen, B KOTOpOM OHa HArpesaeTcs Ten-

JIOM CHHIracMOro TonnMsa (rasa, Masy-

. T——— T4, KAMEHHOTO wiW Oyporo yris). Ha-

Ha sononporosa e rperas BOAA, HasblBacMas npsaMoil ce-
mesou 6000, TOJAETCA B MENIOBYIO

3 e Torso Cemb AN MCIONb30BAHMA NOTpeGHTE-

1 ) ngMu (aGonenrtamu). Takum obpazowm,

i . OCYIICCTBIINCTCA NOCTOAHHAS UMPKY 1A~

I @’ UMA CeTEBOM BOJBI, HarpeBaemoii B

I Ms rennosoii cerw  XOT/IE€ H OXJIAKJAEMOH B Temonpuem-
[___@_..._._ . HHKax. J{na BocnonHeHus HewsbexHoM

’ YTEUKH CETEBOM BOZBI CIIy>KAT BOJO-
o — . NOAIOTOBHUTEIbHAsA ¥CTAHOBKA H MO~
H:; K;T.wf::rzl:ﬂnnaﬂbuan CXEMA BOLOTPelt- oo acoc,
! — Bojorpeitusiil koten, 2 — cerenoi Hacoc; Tenosas MOIHHC_),CTB (HPOHSBO“M{%
3 — sononoarorosuTennHan ycrawoska; 4 — TCABHOCTb) BOAOTPEHHBIX KOTIOB CO-

1OANNTONHA] HACOC crapnger 4—200 T'kan/u. Ha puc. 3.3
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Puc. 3.3. YerpoiicTso Boporpeiinoro korna KBIM-50:
! — 3, 5 — JKpaHbl COOTBETCTBCHHO Nepeanui, GokoBoOl, 1POMEXYTOUHBIH H 3a1HHH, 4 — KOHBCK-
THBHEIC MAKETHI, 6 — ApoOCOUMCTHTEIILHAA YCTAHOBKA; 7 — rasoMasyrHas ropefka

nokasaH koten KBI'M-50 (koten Bomorpeitnsiii razoMa3syTHBIH TeIONpous-
spoanTenbHoCcThio 50 'kan/4). OH, Kak ¥ NaposoH KOTeN, NpeacTasaseT coboil
[T-00pasuyro mMAaxTy MpsMOYTrolbHOTo cedeHHA. [lepsas ero 4acTh —— TOMKA.
Ona ofnuuosaHa TpyGuaTbIMM JKpaHaMH, BHYTPH KOTOPLIX JBHXKETCH BOJA, Ha-
rpesaeMas uinyyeHueM ropsiuiero ¢axena Tornusa. Bo Bropoii yactu pasmeue-
Hbl KOHBEKTHBHbIE MOBEPXHOCTH — TpyOHble mydku, oborpesaeMele 3a cuer
KOHBEKTHBHOTO TeruioobMmeHa ¢ ropa4yumu razamH. Kak BHAHO M3 CPaBHEHHI
puc. 2.2 1 3.3, soporpelHblii KOTeNl HECPAaBHEHHO TIPOLIE SHEPTETHYECKOTO H,
npesze BCEro roToMy, UTO BOJa B HEM TOJIBKO HArpeBaeTcd, HO HE NpeTepne-
BaeT (azoBLIX MpPEBpALICHUI.

B KpynHbIX ropogax OCHOBHBIM HCTOYHHKOM LEHTPAJH30BAHHOIOQ TETJIO-
cnaOxxenus sBnsiores TIL u paiionneie mennosvie cmanyuu (PTC) nponssoau-
TenbHoeTe 10 400 Ikasn/u. OObivHO 3panne PTC B niaHe umeeT BUZ, OyKBb
«H» H cocTONT U3 KOTEJIBHOM, Malzalna ¥ CTPOUTENBHOR MEPEMBIYKH MEXKY HH-
mi. B KoTellbHOUH pa3MeiaTes BOAOIPEiHLIC KOTIIRL, B MALL3A/Ie — MHOMOYHC-
JICHHBIE HACOChl, CMCTEMAa MOJAMUTKHA TEMNOCETH, B MEPEMBIYKE — TMYJIbT
yrnpapneHus U ObITOBbIE TTOMEIIECHHA.
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3.2. Nougtue o TennodpuxaLmu

Celivac, Koraa CTano NOHATHO, KAK OPTraHU30BaHO cHa(KeHWE NMPEANpHATHI
W HaCeJIeHUS TETJIOM, LIeNIecoo0pa3Ho paccMOTPETh TIOHATHE menitogurayuu.

Ouenp 4acTo Mo aHANOrKK ¢ eKTPH(UKAaUHUeii Mo TerIopUKaLHEl TOHK-
MAaOT CTPOMTENIEHBIE, MOHTAXKHBIE H OpPraHH3aUHOHHbIE MEpPONpHUATHS, 0bec-
NEYMBAIOLUINE TEMIOBOrO NOTPEONTENA W3 LEHTPAJIN30BAHHOIO UCTOYHUKA Te-
mioTel. Ha camom nene ato Heuwto apyroe. Tennodukaums — 3T0 AeHCTBH-
TENBHO USHTPANH30BaHHOE TeMIOCHa0XeHHe noTpebuTeneli TenaoM, HO He OT
moboro ueTouHUKa, @ UMenHo ot TOLL, Ipu stom Ha T3L ato Tenno nosyua-
H0T NpN KOHAEHCAUWH Tapa, B3ATOr0 M3 MapoBoil TYpOHHEI MOCHe TOro, KOrma
OH [pOLUEJI YACTh TYPOUHBI M BBIPaBOTaI 3JIEKTPHYECKYIO MOLLHOCTD.

3.3. Npepncrtasnenne o TENNOBLIX CETAX KPYNHLIX TOPOAOB

Tenrosas cemb — 3TO CIOKHOE MHKEHEPHO-CTPOUTENHHOE COOPYKEHHE,
Ciy’auiee U TPAHCTIOPTA TETUIA ¢ MOMOIIBIO TEIUIOHOCHTES (BOIbl HIIH Ma-
pa) oT uctounnka (TIL] win KOTEeNBHON) K TEMJIOBLIM TOTpeOHTENAM.

Ot Ko/IeKTOpOB npamou cemesou 860er TIL] ¢ NOMOLIBIO MATHCTPAIBHBIX
TEMJICNPOBOJOB ropsyas BOJA MOAAETCH B TOPOACKOH Macchs. Marucrpans-
HBIE TETUTOTIPOBOJIEN UMEKOT OTBETBIIEHHS, K KOTOPbIM MPHCOSIMHSETCH BHYT-
pUKBapTanbHasg pa3BOJKA K USHTPAlbHbIM TEIIOBLIM MyHKTam (LITIT). B IITT1
HaxoAuTesa TermnmooOmeHHOe ofopyaoBaHne ¢ peryaaTopamu, o0ecreunsaio-
uiee cHaOKeHUE KBAPTUP W MOMELICHHH ropsiueii BOIOM.

Tennoseie maructpany cocenunx TALL W KOTeNbHBIX A7 MOBLILIEHHS Ha-
AEKHOCTH TETIOCHAGKEHNS COENMMHAIOT MEPeMbIYKAMH C 3arOpHOH apMary-
POif, KOTOpBIE NO3BONAIOT 06ECMeYNTh TeMI0CHAOKEHHE NPH ABAPHIX U PEBH-
344X OTAE/IbHBIX YYACTKOB TEIMJIOBBIX CeTel M HCTOUHMKOB TEMIOCHAOKEHN.
Taxnm oOpa3som, Terosas ceTh ropoia — 3To cnoKHEHILMH KOMIIEKS TETI0-
MPOBOJOB, HCTOYHHKOB TETIA U €r0 NoTpebuTenei.

Tenaonpo6oder MOTYT OBITh OA3EMHBIMH 1 HA3EMHBIMH.

Hamsemuple Temmonposoasl 00bIMHO MPOKIALLIBAIOT MO TEPPHTOPHAM MPO-
MBILITICHHBIX IPEANPHATHI ¥ MPOMBILLIEHHBIX 30H, HE MOJJIEKAIINX 3aCTPOliKe,
NP NepeceyeHnn BOJIbIOTo YHCIA JKEeEe3HOIOPOKHEIX TTEH, T.e. Be3e, e
7100 He BINOTHE CTETHYECKHIT BU TEMJIONPOBOIOB He urpaer 6onbwoit poan,
7100 3aTPYAHAETCS JIOCTYI K PEBU3MM M PEMOHTY TeMUIONpoBoaos. HameMible
TEMJIOTIPOBOALI IOJITOBEUHEE M JTYUINE MPHCNOCOOISHb K PEMOHTAM.

B sxuiIbIX paiioHax M3 o¢TeTHYECKNX cOOOpa)eHHH MCMIONb3YETCH NOA3EM-
Has [IPOKIALKA TEIUIONPOBOAOB, KOTOpas ObiBaeT OGecKaHaNBLHON U KaHANLHOH.

Mpu becranarvroi npoxnadke (puc. 3.4) yuactku TEIJIOTIPOROAA YKJIA/IbIBA-
0T Ha CTIEUHA/IbHBIE OTNOPb! HEMOCPE/ICTBEHHO HA JIHE BBIPLITBIX FPYHTOBBIX Ka-
HAJIOB, CBAPUBAIOT MEKIY OGOl CTHIKH, 3AMMINAKT HX OT Bo3AeHCTBHS arpec-
CHBHO#1 CPE/IbI M 3aCHINAIOT TpyHTOM. BeckanasnbpHas Npokiaaka — camas jeLue-
Bad, OJIHAKO TEMIOMPOBO/bI MCIMBITBIBAIOT BHELIHIOK HATPY3KY OT JaBJIeHHS
rpyHTa (3artyGnende Temaonposoa AomkHo Obite 0,7 M), Gonee NOJABEPKEHBI
BO3ASHCTBHIO arpecCHBHOI Cpelbl (FPyHTa) U MEHEE PEMOHTONPHUIOIHDI.
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Puc. 3.5. Topoackolt KoaJEKTOp AnA Teldo-
NpoBOAOB H3 00LEMHBLIX JNeMEHTOB:

I, 2 — obparamiit v nozaomuil Tpybonposo-
avl; 3 BOI0NpoBOA; 4 — Kabenu csasu; 5 —
cHIoBLE KadeaH; 6 — oOheMHBLIT Keae300e-
TOHHblﬁ MWIEMEHT

P
Puc. 3.4, Yrnaaka feckanansuore renionpo-
BOAA

[Ipy KaHaILHON NIPOKII&/IKE TEMIONPOBO/BI OMELIAIOTCA B KaHalbl U3 cGop-
HBIX JKeIe300eTOHHEBIX MJIEMEHTOB, U3roTOBIEHHBIX Ha 3apoae. [1pn Takoi ripo-
K7Tajike TEeTJIONPOBOA PA3rPYKACTCA OT FMAPOCTATHUECKOro JIEHCTBUA TIPYyHTA,
HaxoguTes B Gonee koM(OPTHBIX yCJI0BUAX, Donee A0CTyNeH A PeMOHTA.

[To BO3MOMKHOCTH [OCTYNA K TEILUIONPOBOAAM KaHasIbl JIENATCA Ha MPOXOjl-
HblE, NONYIPOXOAHBIE H HenpoxoaHble. B npoxooneix kanaiax (puc. 3.5) Kpome
tpyGonpoeoxoe nogaonieit n oOpaTHO CETEBOH BOALI, PA3MELIAOT BOAONPO-
BOMIHBIE TPYObI MHTHEBOM BOAB!, CHIIOBEIE Kabean u T.)1. D1o Haubosiee noporue
KaWanel, HO U Hanbollee HAACKHbIE, TAK KaK M03BOJIAOT OPraHNn30BaTh IIOCTOAH-
HbIll JIerkuii Z0CTYI A7 PEBM3UA M PeMOHTa, 0e3 HapyIeHUs JOPOKHbBIX IMO-
KPBITHIT U MOCTOBHIX. TakHe kaHaibl oDOpYNyHOTCA OCBEUIEHHEM M €CTECTBEH-
HOH BEHTUAAUMEN.

Henpoxoodnwe kanaast (puc. 3.6) no-
3BOJIAIOT PAa3MCCTHThL B ceOe TOJbKO 110-
JAILMH W OOpaTHBIH TENIONPOBOIEI,
JUIg QocTyna K KOTOPbLIM HGDGXOJLHMO
CPBIBATh clioi I‘pyHTH H CHUMATL BEPX-

Puc. 3.6, Henpoxozno#t kanan:

] — crenooil Onok: 2 — G0k nepexpbiTua; 3
GeTonHAY NOArOTOBKA
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SR,

Puc. 3.7. KenezoGeTonnntii nonynpoxoanoii kanan

Puc. 3.8. Mourak Temnonposonos B moay-
ﬂpﬂxﬂ,’lllhll KaHaax

HIO 4acTh kaHana. B HeupoxogHoix
KaHanax ¥ GeckaHanbHO NpoxiaabiBa-
eTcs DouiblIAs YacTh TEMJIONpPOBOAOB.
[loaynpoxodnele xanamw (puc. 3.7)
COOPYXAKT B TEX C/Iy4anx, KOTma K Te-
NuofipoBoAaM HeoOXOAMM NOCTOSH-
HBIA, HO peaxuii noctyn. [Monynpoxon-
HbIe KaHajlbl MMEXOT BBICOTY He Memee
1400 MM, 4TO MO3BOJIAET YETOBEKY mie-
PEABHIraTbCd B HEM B TO/YCOTHYTOM
COCTOAHHH, BBITICIHAA OCMOTP M Mell-
KH#t  peMOHT TEMNOBON  M3ONHLHH,
Monrax TpyOonposoaa B noynpoxoa-
HBIX KaHaJlax [moKas3aH Ha puc. 3.8.
Haunboseuiyio onaciocts juis Ten-
JIONPOBO/IOB  MPEACTAaBIACT KOPPO3H
BHEUIHCH MMOBEPXHOCTH, TMPOHCXONM-
uias BCIENCTBHE BO3JACHCTBHMA KHCITIO-
pona, NOCTYNANEro U3 rPpyHTa HIH
arMocdepsl BMECTe ¢ BIAroi; A0MO-
HHUTE/IEHbBIM KaTalu3aTopoM SBIAIOTCA
AHOKCH], yIsIepoaa, cynb(arel H XJ10-
PHABI, BCET/IA HMMEKUIMECH B J0CTATOY-
HOM KOJIM4eCTBE B OKPYXKaKUICH cpe-
ae. dns ymeHbLeHHs Koppo3un Terio-
IPOBO/IbI TIOKPLIBAIOT MHOTOCHONHOI
W3onsaUKHend, obccneunBarNel HU3KOe

BOJIOTIOTMIOIUEHHE, MATYI0 BO3/IyXONPOBOAHOCTE M XOPOIIYI0 TEIIIOH30IALIHID.
Hanbonee noano stum  TpeGosammem yapomiacreopser KOHCTPYKLHS,
cocroswas u3 aByX Tpyd — cTanbHO# (TenmonpoBon) W MOJHITHIIEHOBOI,
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MeXIy KOTOPHLIMH pa3MelaerTca f4eucTas [OJIMMEpHas CTPYKTYpa TEHOMO-
nuypetana. [Tocaeanuii MMeeT TEMIONPOBOHOCTE BTPOE HUKE, YEM OObIYHbIE
TENIOU30JUPYIOLIHE MATEPHATIbL.

3.4. PaspgenbHas u KOMOGMHUPOBaHHAN BbipabOTKa 3NEKTPOSHEPTUH
1 Tenna. TepmoAuHaAMUYECKOE NPEUMYLLECTBO
KOMOMHMPOBAHHOM BbIPAOOTKH

Ecau /1 HEKOTOPOro nmoTpebuTes, HanpuMep ropoaa TpedyeTcs B HEKO-
TOPbIA MOMEHT KOJIMYECTBO TEKTPOIHEPTHA N, (B €UHHLY BPEMEHH) U KOJIU-

4eCTBO Terl1a QT’ TO TEXHUYECKH TIpOUIE BCETO MOJYUYHTE HX pa3siac/IbHO.

JI1s1 3TOTO MOKHO 10CTPOHTH KoHpeHcaunonuyio IITY (puc. 3.9, a) onek-
Tpuueckoif MotHOCTbIO N, ¢ MyOOKMM BakyyMOM, CO3JaBACMbIM KOHJIEHCATO-

K3C PTC
2 6
N,
s — ’ o
5 . | '
{ 3 25—30 11, =110°C :
| p,=35xlla . 5 I
= o -1
E =G s-°c B 7 1
| £ Lt =70°cC 2
- @ —
a)
T
PR i)
bi N.
I'/ i
an{ﬁ
:+ / p, = 200 xTTa 6
1 =120°C

6)

Puc, 3.9. Cxembl pazaensnoii (@) ¥ komGuuupoBannoii (0) BLIpaloTKH Tenna # MNeKTPOIHEPriu:
! - JnepreTudeckuii koten; 2 — napopas TypSHHA; 3 — KOHJelicaTop; 4 ~— OMTATENLHEI Nacoc; 5 —

-

BOJOCPeRubIH KoTeR;, § — norpelMreas renna; 7 —-- ceTeBait Hacoc, § — ceTenoi [0A0rPeBaTe N,

103



COBPEMEHHAS TEM/O3HEPIE THIKA NIABA 3

POM, KOTOpPBIH oXnaxkaaercs BOaoii, IIpn ee Temneparype foxng = 15—20 °C
MCIKHO TIOJy4YUTh AaBNEHHe B KOHACHCaTOpe p = 0,04—0,06 ar (3—4 klla), a

TEMIIEpATypa KoHAeHCHpyKowerocs mapa Oyner coctasnsTe B coOTBETCTBHM C
puc. 1.2 ¢ = 30--35 °C, Kpome toro, ans npoussoncrea rema @, MOXKHO mno-
ctponte PTC, B Bomorpeiinom xorne KOTOpOH UMpKynHpYIowas ceTenas BOMA
OyneT Harpesarkcs, Hanpumep, ot 70 mo 110 °C. Ipyu pazdernvnom npouszsodem-
ge J_ rera u N, anexrposneprun 06mas 3aTpara Ternua, kotopas OyaeT no-
JIYUEHa M3 TOMNBAE, COCTABHT

Qpana = 01 + N, /(M Mpyry), (3.1

rae 1, — KIJI kotna, cocrasnsomuit 90—94 %; Npry — KIYT konpencaum-
OHHOH IITY, papustii npumepno 45 %.

Ty e 3anauy npoussoycrsa SJIEKTPOIHEPTUM M TEILIA MOKHO PELUHTE [10-
Apyromy (puc. 3.9, 6). Bmecro KOHAeHcaropa na K9C moxHo ycranoruts
CETEBOM Momorpesartens, ot KOTOPOTO MoJly4aTe KOJIHUECTBO TEroThl Q.. Ko-

HEUHO, TIOCKONIbKY HarpeTas ceTepas BOJA N0.1HA UMETh, cKaxeM, 110 °C, To
AABJICHHE B CETEBOM nOAOTrpeBaTene (1 3a NapoBoi TypOMHOR) N0MKHO GLiT
ue 0,05 ar (kak B KOHRCHcaTope TypOunbl KOC), a na yposHe 1,2 ar (cm.
puc. 1.2). Tlpn stom nasieunn oOpasyrouuiica us KOHACHCUpYIONlero napa
KOHAEeHCAT OyaeT uMeTs TeMneparypy npumepno 120 °C, 4o u ofecneyyr
Harpes ceTesoil Boawl 10 110 °C.

Takum o6pazom, 8 ogHOM SHEPIETHYECKOH ycTaHoBKe BLIpaGaThiBaeTes o/~
HOBPEMEHHO SNIEKTpHYECKas BHEPris U Terio s TpeOyeMbIX konnuecTsax. [lo-
ITOMY TaKoe [POU3BOACTBO Tenla u 3ICKTPOIHEPTHN HASLIBAKOT KOMOUHUPOSaNH-
Houu. TepMUHBI «koMGHHHpORaHIOE MPOU3BONCTBO» H «TEMTODUKALHNAY — Cy-
Houumbl. H3oGpaskeninas Ha puc. 3.9, 6 ycranoeka ssnstercs He yem HHBIM KaK
npoctefiweit TOIL ¢ mypburnoii ¢ npomusodasnenuem (TaK Kak JaBleHne 3a Heil,
KaK MpaBuIo, Bhile armochepHoro).

Pacxon Terna npu KOMOWHHpOBaHHO BbIPabOTKe MpH Tex ke N.n Q, co-
CTaBUT:

Crows = Oy + Ny (3.2)

B aroii dopmyae, moTyuaemoit u3 (3.1) npu n nry = 1, yareHo, yro TernJo,
BLIXOMALICE C 1APOM M3 TypOUHbBI, He OTAZeTCHt Gecronesno oxaaxaawmeii
BOMI® B KOHIEHCATOPE, A NOJNHOCTLIO OT/2eTCd B CETCBOM MoAOIpeRarele Ten-
oBoMYy norpeburteno. Mpu 3tom He CIKHTacTCs NOMOJIHUTENLHOE TOMINED B
BOJOrpeiiHOM KotJle,

PasHocts konuuectn TeMJa, 3aTpayeHHOTO Ha monyueuue ICKTPHYECKO
MOIIHOCTH N, K Ternna Q. IpY paspensbHolt u KOMOMHHUPOBAHHOM MxX BbIpaboTke

A0= QPasﬂ = Qxoms = [—"l_" - ]) ﬁ}'_\ XQ:, (3.3)

Nty
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rae X, = N,/Q, — O4YeHb BaXKHaA XapakTepUCTHKA, HAa3bIBACMAA auipabomroi
2aeKMPOINEPZUU HA MENTOBOM nOmpeOaeHUl.
Tak kak AQ = AB_ O, rae AB, — dKoHOMHA TONINBA, & {J . — €ro Ten-

OTa CropaHHs, TO JKOHOMUS TOIIMBA NPH KOMOUHHPOBAHHOM BbIPabOTKE Te-
{113 W DNEKTPOIHEPIUH MO CPABHEHHIO C PA3Ae/IbHON COCTABUT

1 1 1
AB.=—|—-1] — . 3.4
T Exmti bt (.4

Tak Kak Ny < 1, TO Beeraa AB_> 0, T.e. npu rennodh KAl BCETAA BO3-
HUKAeT DKOHOMHA Toruinea. Pulvveckas NMPUYHHA 3KOHOMHH TOIUIHBA O4¢-
BH/IHA: TEIUIOTA KOHASHCALMH Mapa, TIOKH/IA0WET0o NapoByo TYpOUHy, 0TAa-
eTcs He OXJIAXAAIWEil Boje KOHAEHCATOPA, a TEMJIOBOMY NOTpebuTeio.

H3 (3.4) BUAHO, YTO YEM XYKC KOHACHCAUHOHHAA napotypOWHHas ycta-
HOBKa, T.€. MEHbLIE T |y, TEM 2D(DEKTHBHEE TENNOPHKALHA, TAK KK D0Jb-
ee KOJAMYECTBO TEMja, NnepelaBaBuicecs OXJIaxAalouleld BoAe Npy pasieib-
HOI1 BLIpabOTKe, TENEPb NEpeaeTes CETEBOH BOIE.

DxoHOMHs AB. 3aBHCHT OT COOTHOIIEHHS DNSKTPHYECKOIH 1 TEMIOBOH MOLI-
HocTH ¥, = N,/Q.,. Yem Gombiue N, npu pukcuposantoi O, Tem Oonbmas KoH-
JIEHCAIMOHHAA MOLIHOCT 3aMENIAETCA YKOHOMUMHON TeNIo(HKAIIHOHHOM.

TIpuBepennas na puc. 3.9, 6 npocreitmas Teroduxanronuas I[1TY nosso-
ASeT Jerko MOHATH NPeMMYUECTBO KOMOHHHPOBaHHO# BbIpaboTkn. OJHAKO
OHa MMeCT CYLIECTBEHHBIH HEIOCTATOK: C €€ MOMOUIBIO HETb3A MPOU3BOILHO
M3MEHATh COOTHOLIEHHE MeXay MeKrpuueckoil N, H TennoBod MOLIHOCTHIO
Q.. U3menenne moGoil U3 HUX TPUBOAWT K ABTOMATHHCCKOMY H3MEHEHHIO
APYroil W He BCerna B COOTBETCTBHU ¢ TpeGoBanuamu norpebureneit. Hauie
Beero I1TY Takoro THNa MUCMONL3YIOT TaM, rfe TpedyeTcs M3MeHeHHe 1o on-
penenensoMy rpaduky TOJILKO OHOTO napamerTpa, 00bIYHO TerLIOBOMH HATPY3-
ku Q., a BTOpOil napameTp — MOUIHOCTD, GYAET TaKOH, KKAKOH MOTYyuuTCH».

Jlng Toro, uTo6Gbl UCKIIOUHTL ITOT HELOCTATOK, TENMNOQUKALHOHHYIO TYP-
GHHY BLINONHAIOT C peeyaupyemoirm ombopom 1apa HYKHbIX N1apaMeTpoB U ¢
KOHAeHcalueil napa B KOHIle npotecca pacwmnpenus (puc. 3.10). € nomoubio
peryaupylowux knanakos PK-1 u PK-2 cootserctsenno nepea LUBJT n LIH]
MOJKHO B UIHPOKHX TIpEAEiax H3MEHATh HE33aBHCHMO DJICKTPHYECKYHD MOLI-
HOCTB ¥ oTNycK Tervia. Ecny knanan PK-2 3aKpBITh TIOJHOCTHIO W HANPABHTD
BeCh NMOCTYNHBWHHA B TYpOUHY nap B ceTeBOMH Mojorpesare;ib, To Ty pouHa 0y-
net paGoTaTh Kak TYpOMHA C IPOTHBOAABIEHHEM U BBIroJa OT Teruiohukaiyn
6yaeT mMakcuMaibHoi. Tak o0buHo paBoraloT TennoduKanuoHHbe TypOHHbI
3uMO#, koraa Tpebyercs MHoro Tervia. Ecnu, Ha000poT, OTKPBITH MOAHOCTBIO
PK-2 1 3aKpsITh NMPOTOK CETEBOH BOALI 4Yepe3 CETEBOi MoaoTpeBaTe/b, Typ-
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PK-1 PK-2  pHA

| R e S P e |

Puc. 3.10. Cxema otonuTeasnoii TILL ¢ Tennodukaunonroi TypGu Hoii:

! — smepreruuccknil KoTen; 2 — ceTeBOHR NOAOrpeBATCAb; 3 —- KOHIEHCATop, 4 — norpedutes
TeIUId; 5 — CeTeBoii Hacoc, § — KOWICHCaTHLIH Hacoc, 7 MUTATEILHBIA HACOC

Ouna Gyaer paGoTarh Kak KOHAEHCALMOHHAA ¢ MAKCHMATbHOI norepei Teruta
B KOHpeHcaTope. Tak 00biMHO paboTaloT TeMO(YUKALUHOHHbBIE TYPOHUHBI TeTOM.

ScHo, 4TO SKOHOMUYHOCTL PaBoThl TYPGOYCTAHOBKY ¢ TEMNO PHKAIIHOHHOM
TYpOMHOM 3aBHCHT OT COOTHOMIEHHS PACXON0B napa B c€TEBOH rnoporpesareib
H KOHAEHCATOP: YeM OHO Donblue, Tem GoMbLIE 3KOHOMHUS TOTUIMEA.

Takum obpasom, TenyiopuKauMa Beerna NpUBOAUT K SKOHOMHMU TOMHBA,
koTOpas B Macwtabax Beeil Poccun ouennBaercs npumepno B 15 %. Onnako
TPy OTOM CJIEAYET NOMHHTh, YTO T1ap, WAYUIHI B CETEBOI MO0 peBATENb, Bbi-
pabaTbiBAETCA DHEPreTHUECCKIM, 3 HE MPOCTBIM BOAOIPEHHBIM KOTIOM. Jna
TPAHCTIOPTUPOBKH MNApa BYKHbI N1APOTIPOBOALI GOMNBIIETO AHAMETPA HA BbICO-
KHE, HHOI'1a CBCPXKPUTHYECKHE NapameTpel napa. Ternodukaunounas Typ6u-
Ha ¥ €€ DKCIITYaranMsa CYLECTBEHHO CIIOMKHEE, YeM KOHACHCAIMOHHAS. B KoH-
ACHCALMOHHOM peXHMe TennodukalnoHHas Typ6uHa paboTaeT MeHee IKOHO-
MHUYHO, YEM KOHACHCAIIHOHHAA.

OTO NPUBOAMT K TOMY, UTO SKOHOMHUYECKH 11€1eCO0BPa3HBIM OKA3LIBAETCA
MMETb B CUCTEME JNIEKTPO- H [ICHTPAIM30BAHHOTO TernocHatkeuus u TDLL, u
KOTEJILHLIC, W KOHACHCAIIMOHHBIC 31€KTPOCTAHUMH. [1pH 3TOM Hago HUMeTh B
BHILY, YTO 4acTb CTPYKTYPBI ITHX CHCTEM CKNAALIBAETCS MCTOPHYECKH, C
fIpeNBapHTENLHBIM BBOJOM KOTEJbHBIX, KOTOPblE B AaNbHEilIeM WIparoT
pPONb PEe3ePBHBIX UCTOMHHKOB Tena.

B kadecTBe mpumepa npuBeneM CTPYKTYPY 31eKTPO- M TeILIocHaGxeHns
Mockssr (puc. 3.11).
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HcTouHHKY 31eKTpO-
X TemrocHaOKeHUA

Mocksn
15T3H 28 3TP3C
TeIUIOBOA MOLITHOCTBI pafioHHBIX SNeKTPHYeCKOR
16 800 T'kan/y, KOTEIBHLIX MOLIHOCTBIO
BNEKTPHICCKOMH TeroBo# 3,6 I'Br
MOLIKOCTBIO MOLIHOCTBIO
9,9 TBr 8000 I'kan/u

Puc. 3.11. CTpyKTypa UCTOMHHKOB IEKTprHCCKol 1 TenoBoii ueprued MocKBbI

3.5. Pacnpepenenne 3KOHOMUM TONNIMBA OT Tennopukaumu
Ha BbipaGoTaHHbIe 3NEKTPO3HEPruio U TENNo. Moka3zatenn Kavyecrea
paborm TAL,

OTMeTHM €elIe OAHY BAKHYIO, 110 CYLECTBY, (MHAHCOBYIO npodaemy, BO3-
aukatouyio ang TDLL. TOL| npoaaer noTpebuTenam ABa BUAA IHEPTHH pa3-
JHYHOM JHEPreTHYECKOM LICHHOCTH: TEMNOBYIO H JIEKTPUYCCKYIO, TIPHYEM UX
notpebuTENN B 0OUICM cTy4ae — pa3Hble. OOBEKTHBHO CYUIECTBYHOILAA KO-
HOMHS TOTUIMBA [IPH KOMOUHHPOBAHHOM BhIpabOTKE JIEKTPOIHEPTUH H TerIa
[0/KHA BbITh pa3aelieHa M yuTeHa B cebecTOMMOCTH U LICHE Ha OTH 21Ba BUIa
stiepri. OJIHAKO CAENATb 3TO TEXHUUECKH HEBOIMOXKHO: U TEILIO, H 3/IEKTPO-
sHEprys BbIpabarbiBaloTCs OGUIUMH KOTIIOM, TYpOHHOH U NpYTHM obopynosa-
wenm TOLL; nance, ¢ 0AHOH CTOpOHbI, 6e3 OTIIyCKa Tenna u3 orbopos TYpOH-
Hbl HET SKOHOMHHM TOTUIMBA, ¢ JPYrol cTOPOHbI OHA OTCYTCTBYET U Oe3 Bbipa-
60TKH JIEKTPOIHEPrUi HA TCMIOBOM noTpeGieHuy.

[TpobrneMe Kak pa3aeNuTh OOBbEKTHBHO CYLIECTBYIOUIYIO SKOHOMHIO TOTLIN-
Ba Me3ly DNEKTPOJHEpPruei M TeroM, NOCBAWEHbl COTHH paboT H €/AMHCT-
BEHHBLIM MX OKOHYATENIbHbIM PE3YJbT4TOM CTaj0 NOHMMAaHHE TOro, YTO 3TOr0
c/ien1aTh Helb3d,

HaunHag ¢ rana TODJIPO v snnotk Ao 1995 1., ripH pacnpeasneHun 3KO-
HOMHHU OT Tenao(hHKAIMH HCTIONBb30BAICA TaK HA3LIBAEMbIH «usuueckuily
Memod, 10 KOTOPOMY BCS PKOHOMHMSA TOMIUBA OTHOCHJIACh HA 3NCKTPOIHEP-
riio. TIpH DTOM TMOJIY4asnoch, YTO PacXoj YCJIOBHOTO TOrUiMBa Ha | KBT-4
ua TOLL cocraBnan 230—250 r/(xBr-u), a na T'POC — 320—350 r/(kBT-4).
J10 He pe3ynbTar Oosee dkoHoMuuHoi paboret TOLL, a cnoco®a pacrnpejene-
HHs BbIrOAb OT Tennodukaupn. B 1995 na TOLL Poccnn ObLTa BBEIEHA
noBas uucTpykumsa ans TOLL no pacripeneeHHIO JKOHOMHH TOMAKBA OT TEM-
nodukayuu.  [locneAcTBUs — BBOJAA  HOBOTO  C1ocoda  NPEACTABICHbI
napuc. 3.12. Kpupas [ M0Ka3bplBaeT, KaK yMeHbLUANCH ynenbHbld pacxoa
YCIOBHOIO TOTUIMBA HA NPOM3BOACTBO IEKTPOIHEPIHA B LIEJTOM CHAaNa A
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Puc. 3.12. Bananue merona pacupeiesenus >K0HOMHE TOMIHBA npx
KoMOGuuHpOBAHHOH BRIpaGuTke Tenna K I TEKTPOSHEPIHH Ha pactcT-
Hbl€ HOKA3ATE]H IKOHOMHYHOCTH:

/ — ynesbHBIN PACXO] TOMNMBA B LEIOM 110 CTpaHe; 2 — TO e JUis JHep-
roGnokos MouiHocTEIO 300 MBT

CCCP, a notom — an1s Poccuu, npuveM y4uThiBanach 9NEKTPOIHEPTHUS, Bblpa-
OarbiBaemas u I'POC, u TOL[ B coOTBETCTBHU ¢ «pUNUECKUMY METON0M.
Buawo, uro B nepuoa 1985—1990 rr. yaenbHbii pacxon YCAOBHOTO TOTIINBA
CTaDHNU3MpOBANCH H4 ypoBHe 325—327 r/(kB1-4). B momenr pacnana
CCCP nokaszarenn no  snipaborke AMNEKTPOIHEPIHU  PE3KO  YIIYHUIHIHCL
[20 310 r/(kB1-u)] rnaBHbIM 0GPa3OM 34 CHET MCKIIOYEHHA B OCHOBHOM KOH-
ACHCAUHOHHBIX MOWIHOCTEH HAa Ykpauue, B [IpuGantuke w Benopyccun. Dtu
NOKA3aTe/IM CYINECTBOBANM BIIOTh N0 1995, korna Gbula BBenexa HOBas
MHCTPYKUHS, U B COOTBETCTBHH ¢ HEH YAENbHBIA PACXOJ YCIOBHOrO TOILIMBA
B LesioM o Poceun ckaukom Bo3poc a0 347 r/(kBr-u). KoHeuHo, 310 pesyns-
TAT NEPEHOCA HACTH SKOHOMHH TOMIHMBA OT TENIOQUKALNH C HIeKTPOIHE Prit
Ha Tenyio (3aMeTuM, 4To B Poccuu nouTH nojiosuna ANEKTPOIHEPIUM BhIpaba-
ToiBactes TOLI). To., uro 310 Tak, BUAHO U3 KPHBOH 2, OTpaxaromei H3MeHe-
HUC YACJILHOTO Teiula AN KOHACHCALHOHHBIX JHEProGI0KOB MOIIHOCTBIO
300 MBT. DTux 2HeproGnokoB HHCTPYKuMS Mo pacrpeieeHuI0 BbITOALI
OT TenA0GHKALMK, ECTECTBEHHO, HE KOCHYJIACh U NOCTe yNy4uieHUs rokazare-
el SKOHOMUYHOCTH B 1990 1. (raBHbIM 06pa3oM, 3a cHeT HCKIIOUCHHS
M3 SHEProcueTeMbl POCCHM NBIIEYrONBHBLIX HeproGlokos YkpauHsl) Haiio-
AACTCS TCHACHUMSA K YXYIIEHHIO 3KOHOMHYHOCTH, TTIABHBIM 06pazoM 3a cuer
crapendd obopyaoBanus.

YcnoBHOCTE pazseneHus BHIroabl OT TENIOQUKALMN MEKAY 1EKTPOIHEp-
UEH M TETUIOM HEOOXOAMMO TAKKE Y4HTHIBATH NP CPABHEHHH UHTErpalbHLIX
NoKasaTeNeH SKOHOMHMYHOCTH pa3nuuHpIX crpad. Ecan, nanpumep, cpenHuii
YACABHBI pacxon ycnoBHOTO TornuBa Ha TOC SINOHUM cOCTaB:IscT [310—
315 r/(xkBt-4)], a B Poccuu 345350 r/(KBT-4), 1 pasHHna Mexay HUMH
35 r/(kBT4), To B AelicTBUTENLHOCTH OHA emle bonbute, Tak xak B SAnoHuu
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MPaKTUYECKH OTCYTCTBYET Tennodukauus, a B POcCHH npUMEPHO NONOBUHA
INEKTPOOHEPTHH npoussoauTes Ha TOLL

Tenepb repeiiieM K MOKa3aTeJaM, XapaKTepH3YIOWHM JKOHOMHYHOCTh
paborsl TOLL. Korna B m. 2 paccMarpuBaii DKOHOMHYHOCTL KOHACHCALMOH-
Hoit TOC, MBI BBIACHHIIM, YTO AJI 3TOHR LW HCI0Jb3YETCA O/IHH I10Ka3aTellhb
— ko2 PUIMEHT MOIE3HOTO ASHCTBUA HETTO (3TO, M0 CyuecTBy, ko3bduun-
€HT [1071e3HOTO HCIOJIB30BaHus TOTUIHBA) WK PaBHLIH €My YAENbHBIA pacxon
yCJIOBHOTO Tonauea. HeobXx0AMMOCTL TOJILKO B OAHOM IIOKA3aTENEe JKOHOMHY-
HOCTH A0Sl KOHAeHcalHoHHoi TDC cea3ana ¢ TeM, uto TOC oTnycKaer ToNbKO
OZIMH BHJ SHEPTHU — BJIEKTPOIHEPIUIO.

TDL[ oTnyckaeT ABa BHAAa DHEPTHH — OJJIEKTPHYECKYIO W TEMJIOBYIO.
[ToaToMy 1na oueHKH KauecTsa paborel TOLl HeoOXx0AMMO HMETH TAKKe /BA
NOKa3aTelis.

[TepsbiM MOKazaTeNieM ABASETCS KOdPPuUyuenm RHORE3HOZ0 UCHOMbIOEAHUS
menra moniusa. Ecnyn y xonaencaumonusix TOC PoccHn OH He NpesbluaeT
40 %, o ana TOIl on moxer pocrturate 85 % (a 15 % coCTaBIAOT MOTEPH
C YXOAAUIMMH ra3aMH DHEPreTHHECKUX U BOJOTPEHHbIX KOTIIOB, ¢ KOHICHCALHUEH
TOM YaCTH Mapa, KOTopas NPOXOAHMT B KOHACHCATOP, cobcmeennbie HyHCbt).

BTOpbIM 110Ka3aTelleM ABIACTCA orpabomka anekmposHepauu na menio-
som nompetnenuu ¥, = N,/Q.. Scno, uro ecnu, Hanpumep, ase TOLL ornye-

KAKT OJMHAKOBOE KOJIMYECTBO Temna Q. M MMEIT OJHUHAKOBbIA kO3(H-

LUHEHT MCIONL30BAHUA TOMIMBA, TO U3 HUX JYYINE Ta, KOTOpas ornyclcaeT
Donblie 3EeKTPOIHEPTHH.

DTH Ba MOKA3ATEIA NOMHOCTBHIO XAPaKTePH3YIOT 2KOHOMHUYHOCTL padoThl
TOL.

Ha npakruke U B OTYCTHOI nokyMeHTani TOL] HCnONb3YIOT 1BA APYTHX OK-
BUB&JIEHTHBIX YIIOMSHYTBIM BbiLIC [10KA3aTENAM: MPHBBIYHBIH HaM YIeJbHBIA
pacxoll YCIOBHOrO TOTUIMBA HA MPOM3BOACTBO 3NEKTPO3HEPruH b, B r/(kBT-y)

M yJCAbHBIFM pacxoa YCIOBHOrO TOMIWBA Ha npoussoictso | ['kan Tenaa b,
B kr/T'kan. Jlna TOLL b, = 150—170 kr/I'kaz. DTH BEJTHYHHBI MIOJCUHTLIBAIOTCS

B COOTBETCTBHH ¢ HOpPMATHBHBLIMH AOKYMECHTAMU 10O pacripeiaeneHuro 3arpaycH-
HOro TOr/iHea Ha MpoH3BOACTBO JJNIEKTPOIHEPTHH H TCIIA,

3.6. Yctpoiicteo TAL, u TexHonoruyeckuii NpoLecc NoNy4eHus ropayen
ceTesod BoAb Ha TAL

Ha puc. 3.13 (em. ctp. 110 u 111) nokazana yrnpolueHuas TEXHOJIOTHYe CKas
CXeMa [IPOU3BOJACTBA 3JIEKTpo3Hepruu U teryia Ha TOLl. TexHonorus npous-
BOACTBA 3NEKTPOIHEPrUH Ha koHmeHcalinonsoid TOC u TOL npakruveckn He
OTJIHYAKTCA, TOITOMY B OTOM yacTu puc. 2.2 u 3.13 cosnapator. Mano toro,
koraa TOLL He orTnyckaeT Tenna (HANpUMEp, J1eTOM HIlH Cpasy JKe f10CJIe BBO1A
B DKCTUTYaTal(Hi0, KOTAa TeMJIOBbIe CeTH €1le HE rOTOBbl), OHa paboTaeT NpocTo
KaK KoHAeHcalHoHHas TOC,
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Puc. 3.13. Texunosoruyueckas cxema npousBoacTsa

['nasuoe otanune TOLY or TOC cocTouT B Hanuunuy Ha TIL| BOAOHAIpEBa-
TENLHON (TENNOPHKAUMOHHOMN) ceTeBOM ycTaHOBKH., OCTbIBLIAS B TEIIonpHu-
EMHHKax meniosou cemu oOpaTHAsA CeTeBas BOJAA IOCTYNACT K CETEBHIM HACO-
cam | noasema CH-I (puc. 3.13). Hacock! NOBHILIAIOT NaBAEHHE CETEBONH BO-
Abl, UCKITIOHAS €€ 3aKHIaHHE TIPHU HArpeBe B CETEBLIX MOAOrpEBaTeNaxX N obec-
NeYUnBad €€ MpOKayKy uepes ceTeBble r1040rpeBaTeNv. M3 ceTeBoro Hacoca
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WIEKTpo3Hepruy 4 Tensa wa TIIT

CH-I cereBas BOAa MOCJIEAOBATENbHO TMPOXOAMT uepe3 TPyOHYK cucTeMy
cereBbix noporpesareneit CI1-1 n CI1-2. Harpee ceteBoit BoAbL B HUX OCYwle-
CTBASETCS TEMJIOTON KOHAEHCAIMM napa, ordMpaeMore u3 JABYX ombopog
mapoeoit Typbuubl. OTHop napa ocyulecTBIAETCA NMPH TAKHX AABNEHUAX, YTO-
OBl TEeMNEpaTypa €ro KOHACHCAIMH B CeTeBOM Nnoaorpesarese Oblia 10cTaros-
HOI Ans narpesa ceTesoit Boabl (cM. puc. 1.2).
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COBPEMEHHAA TEMfIO3HEPIETHKA I'TTABA 3

Harperas 8 CII-1 n C[I-2 cetesas BOAA NOCTYNAET K CETEBbIM Hacocam II
noavema CH-II, KOTOpsIe NOAAIOT ee B nukoswitl sodocpetintiil xomen ITBK u
0becneynBaioT ee MPoOKadKy Yepe3 BCIO HIH 4acTh (10 TEMNOHACOCHOMN CTaH-
LWH) TEMNOBOH ceTH. Jns Harpesa ceTeBoi Boasl B [TBK B Hero ot P17 nona-
€TCA ra3, a OT AYTLEBOro BeHTUNATOPA JJB — BO3ayxX. Harperas no Tpebyemoii
TEMIIEPATYphI CeTEBAas BOAA (MpsAMas) noaaeTcs B MAruCTpasb NpIMON cere-
BOM BOABI M M3 HETO — TENJIOBHIM NOTPEBHTENAM.

Bropoe cymecTBennoe ornune mypboycmanoexy 0ToNNTENbHOM TOIT ot
TIOC cOCTOHT B UCTIONB3OBAHUH HE KOHJEHCAUMOHHOH, a TennodukayHoHHoM
naposoii TYpPOUHBI — TYpGHHBI, NO3BONAIOWEN BHINONHATL DONLIIHE peryiu-
pyemble OTOOpBI Mapa HA CETEBbIE MONOrpeBATENH, PETYNHPYA MX AaBIEHHE
(T.e. HAarpeB ceTeBOIl BOMBI U €€ pacxon).

KoHTponbHbie Bonpochl

Kak ocyuwecTenaercs ueHTpanu30BanHOE TemiocHadxe me?

Kakas pasnuua mexay npaMoit n ofparnoit cetesoit Bonoif?

Kak ycrpoen Bonorpeitasiit xoten?

Uro Takoe teriopukauma?

Kak ycTpoeHsl Tennosne cetn?

B uem npeumymectso komGHuupoBakHOil BaIpaGoTKHU ITCKTPOIHEPrUl U TEMsa

nepea pazaensHo#H?

7. B 4eM COCTOMT «(HU3IMYECKHH METON» PAacTpEeic/ICHHA SKOHOMHH TOILINBA npu
KOMOHHHPOBAHHO# BEIPAGOTKE ICKTPOIHEPriH 1 Tenia?

8. Kak paGoracr oronurenssas TDI[?

9. Hazosure nokasatemH, kOTOpbIMH XapaKTePH3YeTCHs 3IKOHOMHYHOCTE paGoThl
TOLL

10. Yro Takoe BbIpaGOTKa 3MeKTPOSHEPrHH HA Tel/I0BOM notpebieiiny M B Yem ero

GH3IHYEeCKHIT CMBICT?

D~

Jlutepatypa ans caMOCTOSTENbHOrD U3yYeHUS

I. Coxonor E.f, Tennodukaums u Tertnossie cern. M.: M3narenncTso MDH, 1999.
2. Tpyxuuii A1, Jlomakun B.B, Tennoduxaimonibe naposLIe TYPOHHb! M TYpPGOYCTaHOBKH.
M.: M3nmarenscrso MDH, 2002,




masa yemeepmas

YCTPOICTBO BOAONOAOIPEBATENbHON YCTAHOBKU
MOLWHON T3L

Copepxanve

4.1. Cxema BonononorpesarensHoi ycTanosku TIL

4.2, Tpadwk TeNNoBOW HArpy3KW TEANOCETU U pabora Bojonoforpe-
BaTebHOM ycTaHoBKM Ha TILL

4.3. YcTpoiicTBO CETEBOFO NOAOFPeBaTEns

KOHTpOnbHblE BOAPOCHI

JluTeparypa A9 CaMOCTOATENLHOrO M3YYEHNS

4.1. Cxema BoponoaorpesarenbHoi yctaHoeku TIL

Oanoit w3 raBHbIX 3aaau TOLL aBnsercs Harpes TpeGyemoro konu4ecTsa
obparHoii ceTeBoi BOAbL W, ¢ TeMueparypod [, . A0 TEMIEPATYpLl NpAMOi

ceTeBoit Boabl £, .. Takum obpasom, pexkum paborsr TILL no ornycky Tenna ¢

ceTeBOM BOAOH AHKTYeTCd MOTpeOUTENEM TEIa — TETIOBOH CEThIO — W 011~
JKEH B HEYKOCHHUTEJILHOM MOpsjke BbinoaHaTbea TILL
Harpes ceteBoit Boabl Ha TOI 10 0AHOM W TOW JKE TEMTEPATYPbl f, . MOXK-

HO OCYLIECTBUTH pa3HbIMH crocobaMu.

CaMblii IpOCTOl, HO M camblif HESKOHOMHYHBIH CTIOCOD — 3TO HATPEB BO-
Abl © [IOMOWBIO PedyKyuonHo-oxAadumensnelx yemanosox (POY). ObparHas
ceTeBad Bojaa noctynaet Kk POY, nuTaeMo# OT MapomnmpoBO/Aa CBEKEro Inapa.
YacTs CBEKEro napa, NOCTYNAKWEro K Kax /0 nmapoBoit TypOuke, peayuupy-
eTcd W HanpapnseTcsa B cereBoii nojorpesarens (CII), rae, KOHACHCHPYACH,
nepeaaeT TEIUIOTY KoHAeHcauuu ceteBoil soae. [lo cymecTsy, B 3TOM ciyvac
na TDL] napanieibHo ¢ NapoBOH KOHAEHCALHMOHHOM TypOHHON Kak Obl ycTa-
HOBNEHA KOTEJbHASA C AOPOrOCTOAUIMM 3HEPTETHYECKHUM MApOBbIM KOTNOM HA
BLICOKHE NapaMeTpsbl fapa, HHOTAA CBEPXKPHTHUYECKOrO AaBJICHHA, C A0POTO-
croameit POY, apMaTypoli u TennoodmeHHIKoM. [TooToMy Takoi cnocob Ha-
rpeBsa ceTeBoi BOAbI AOTKEH HCIONIB30BATHCA TOILKO B CIIyyae KpaiHeH HeoD-
XOZHMMOCTH, HarpHMep, NpH BbiBoAE U3 paboThl napoBol TYpOHHEI H HeoOXx0-
AMMOCTH BbIpabOTKH Tenna.

Jlpyrum cnocoboM sBiAeTCS MCIONB3OBAHHE TEIUTOTHI KOHACHCALMH napa
HU3KOro JaBieHus, orbupaeMoro w3 TypOHHDLI MOCNE TOrO, KAK OH IpOLIEN
GONbLIVIO €6 uacTb M BbipaGoTan MexaHuueckyw suepriio. OiHako H mnpH
3TOM HeOBXOAMMO OTOHpPaTh Map NOCTATOYHO BLICOKOrO [aBneHHs, 0coOeHHO
VI onyveHus HeoGXoMMOil TeMnepaTyphl npamoii ceteBoit Boabl. [Toaromy
B GoNnbLUMHCTBE Clyuaes I8 Harpesa ceresoil Boabl Ha TOLL ucnonbsylored
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INIBK
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Puc. 4.1. Npununnnasnuas cxema TeNToGuKAUROHHOI YCTAHOBKY H ee BRII0MeH ke B 0Gmyo
CXEMY {loX0rpena ceTesoit Boanl na TIIL:

! — nacoc CHIPOH BOJBL, MOJAIOWHI e¢ Ha XHMBOJOOYHCTRY, 2 — naponposoasl orBopa napa u3
TYPOUHBI B CeTeBbIe nojorpesarenn; 3 — HarpeTas oxnaxiaiomas BOJ B rPa/MPHIO (MIH BOg0EM);
4 — nepek:0uaeMlii OTCEK; J ~— peryJiupyrowmii Kianaw, onpeaensiomuii oréop napa B ceTeBble

noforpeearenn; 6 — oGBoaHELE JAIBHIKKH, 7 — HaNOpHbE KOILIEKTOD 1IPAMOI CeTeBoil BoAbl, & —
HACOC OTKAYKH KOMIEHCATA TPErowero napa, 9 — konIekTop olparnoii cetesoit vogn; /) — BaKy-
YMHBIR (B aTMOCEep HEIH) A€asparop noauMTOMHON Boaml: /] — NPeIOXpaRUTEbHbLH Knanany;

/2 — wupkynsusonnnii Hacoc; /3 — OCHOBHOIi ny4ok KowneHcaropa; /4 — BCTPOCHHBIH 11yuoK,
15 — noxmuroumsiii Hacoe
8000N0002pesamensiivie YCMAHOBKU, TIPUHUMMHAILHAS TETUTOBAA CXEMA KOTO-
PO B YCNOBHBIX 0D03HaYSHHAX TIOKARAHA Ha puc. 4.1. B cocras BOJOTIONOT pE-
BATENBHOW YCTAHOBKH BXOAAT:

CETEBBIC MOAOrpeBaTENH;

cHcTeMa HacocoB, obecneyusaroimas UHPKYJISILMIO CETCBOH BOALI uepes RoO-
AONOAOrPEBATENIBHY IO YCTAHOBKY M TEIIOCETH (Mnu ee vacTe);

M1apoTIPOBO/ALL OTOTHTENBHBIX OTGOPOB, CHA0XKAKOWHE CeTeRbIE noJ0rpesa-
TEJI 1apOM U3 TYpPOHHbI;
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Yempoticmao ecdonodozpesamensHol yemanoeku Moiynold TOL

CHCTEMa 5BaKyalldd KOHAEHCATa FPEHOIIETO Mapa M3 CeTeBBIX NMoJorpesa-
TEJIEH,

CUCTeMA yalleHHs HEKOHACHCHPYIOMMXCA ra30B U3 CETEBBIX MMOOrpeBaTe-
e, MPEeNATCTBYIOMMX X0pOoUIeH nepenaye TEMIOTh OT KOHAEHCHpYIoLIerocs
napa K ceTeBoil Boje.

Ha coBpemennpix TDL] mis HarpeBa ceTeBOH BO/bl 00BIMHO MCTIOJIL3YHOTCH
JBa CETEBBLIX MOAOrPEBATENif, Yepe3 KOTOPbIE HArpeBaeMas ceTeBas BOAA Mpo-
X0onuT nocsieaosatelibho. CHauana oHa MOCTyNaeT B «HEXKHUA» mojorpesa-
tens CI1-1, B KOTOPBIM TOCTYNAeT nap «HWKe N0 TEUCHHIO» B TypOUHE, T.€.
npu MeHbUIEM [ABJICHHH, a 3aTeM B «BEpXHHil» ceTeso#t noporpesarens Cli-2,
B KOTOPbIi nocTynaeT nap ¢ 66abimum aasiendeM. Ilpu paboTe AByX ceTeBbIX
nojlorpeBareliell peannsyercs dGyXcmyneHuamuvli HAZpes cemesou 6odsl, KO-
TOpbIit Gonee SKOHOMHYEH, YeM OJHOCTYNEHYAThIH (T.€. ¢ MCIMOJIb30BAHHEM
TOJIbKO OHOTO CETEBOr0 MOJOTpeBaTeNid — BEPXHET0).

OGparias ceTeBas BOJA M3 MaruCTpalibHbIX TPYOONPOBOAOB pa3iiMvHbIX
paiioHOB ropoaa MoAaeTcs B OAMH HIIM HECKOJIBKO CTAHLMOHHBIX KOJUIEKTOPOB
9 obparHoii ceTeBoii Boapl. M3 5Toro kojlleKkTopa nUTaOTCA Bee BOAOHArpeBa-
TenbHble yeTanoBkn TOLI, kaxnas U3 KoTopblx padoTaeT OT CBOEH TypOHHBI.
B KoHeuHOM cyeTe, Bce BOAOHArpeBaTe/ibHble YCTAHOBKMA padoTarOT Ha OJMH
HJIM HECKOJIBKO HANOPHBIX KOIJIEKTOPOB 7 MpAMOi ceTeBO# BOALI, OTKY/a OHA
pa3BoAUTCA HAa OTOMJIEHHE PaHOHOB ropoja.

CeTeBas Boaa w3 marucrpaiu oOparuoi cetepoil Boan T3l ceTeBbiMu Ha-
cocamMu CH-I nepporo nmoabema rnoAacTed K HHAKHEMY CE€TEBOMY MOJOTpeBaTe-
mo C{I-1, koTOpblil MUTAETCA Napom U3 BeIxoAHOTo narpyOka LIBJ (310 Hixk-
HUH TennoguKauHoHHbI 0TO0p). B HEKOTOPHIX peXMMaX CETEBYIO BOAY MOIK-
HO Npe/BapUTENIBHO MOJCTPETh B TAK HA3bLIBAEMOM @CHipoenom (menropuxa-
yuoHHoM) nyuxe [4 konaencaropa.

KonJsiencatop TennothrukaudoHHoH TypOHHbBL OTJIMYAETCH OT KOHEHCaTOpa
TypOUHBI KOHIEHCALIMOHHON TeM, YTO B HEM BbIAC/ICHO OTIpeAeiIeHHOS KOMH-
4eCTBO OXNaXAAomUX TPYOOK ¢ OTAENbHBIM IOABOAOM H OTBOAOM OXJiax-
paowei (win Harpesaemod) Boabsl. B 3umbuit nepuon, xoraa Tpebyercs
OoJibLIoe KOIMYeCTBO Tena, pery/upyownii kianad 5 nepea LIH/ TypOunbl
3aKpbIBAIOT MOYTH MOJHOCTBIO, U1 TOTO YTOOBI MOYTH BECh NOCTYNAOINWH B
TypOUHY nap HanpaBMTb B CETEBbIE NMojorpesaTelin. OaHako A1s TOTO, YTOOB!
paboure nonarke LIH/ ne pasorpenuce A0 HEAONYCTHMOH TEMIEPATypbl OT
TPEHHUR O HEMNO/BHKHYIO NIIOTHYH MapoByto cpeny, yepes LIH/] nponyckatoT
HeGoNbINoe KOJHYECTBO nmapa. Bo BCTpoeHHBIH NMy4yoK MojatoT Hedolibinoe
KOJIMUECTBO CeTEBO MM HOONUMOUHOU 6006l Menaocemu, a B TPYOKHM OCHOB-
Horo TpyOHoro ny4ka /3 uupkyisuMOHHAd oxXJaxaarol(as Boja He NoJaeTcs.
KonpaeHcupyrouuiics Ha TpyOKax BCTpOEHHOTO My4yKa [ap NepelacT CBOE Te-
710 KOHAeHcauuu ceTeBoii Boje. KonaencaTrop B Takom pexume paboTaeT
Kak MOJOrpeBaTelib CETEBGH BOJBI.

[TposioInknM paccMOTpeHue cXeMbl, noka3aHHod Ha puc. 4.1. ITocne CI1-1
ceTeBas BOJA, €CJIH €¢ TeMITepaTypa COOTBETCTBYET TPeOOBAHUIO TEMIIEPATYPHO-
ro rpaduKa TeroBoi ceTy, yepes OalimacHbie JIMHUM (Y4epe3 3a/BHKKY 6) CeTe-
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BbIMH Hacocamu CH-/I/ BTOporo moAbeMa HalpasisgeTcd B HANOPHYIO MarucT-
paib 7 npamoit cetesoi Boabl TOLL Eciu Harpes Bojabl HEAOCTATOUEH, TO Ce-
Tepag Boja nopaeted B CI1-2, oGorpeBaemMplii mapoM ¢ GOBUIHM JaBIeHHEM H
COOTBETCTBEHHO ¢ DoJlee BHICOKOH TeMmepaTypoi koHacHcaunu. B GosbunH-
CTBE Cliyuacs ceTeBas BOJa, mpoiaa uepes oba nojorpesartens, HArpeeTcs A0
100-—110 °C. IToaTomy npu HEoOXOAUMOCTH UMETD ente Gollee BHICOKYH) TeM-
leparypy CETEBO# BOIbI, HAPUMEp, B O4EHb XOJOLHOE BpeMs, ee noclie Ha-
rpeBa B JBYX NojJlorpesarelisx Hampas/aioT B ITBK. B Hem ckuraeTcs nomon-
HITENIBHOC TOIMAKMBO, U Boja narpeBaerca a0 140—200 °C B cOOTBETCTBHH ¢
noTpeOHOCTAMU KOHKPETHOTO TeMIOBOTO rpaduka.

[laponpoBoabl 2 OTONUTENBHBIX 0MBOPOE TIOAAKT Map U3 TYPOHHBI B T10-
norpesarenu. Iiasnoe TpedoBaHHe K HUM — Majoe MHAPaBIHYECKOE COMPO-
THRAcHKE. [103TOMY MX BBINOJIHAOT GONBIWINM ukcioM (00biuHO 1—4), Golb-
woro auamerpa (ButoTb A0 1300 MM), MUHUMaJbHOI MPOTKEHHOCTH (ceTe-
BhIE MOJOTPEBATEIH pasMENIatOT NpAMO NMoj TYPOWHOH) U ¢ MHHHUMAaNLHLIM
KOJIMUECTBOM apMaTyphl.

Konnencar rpetoniero napa CI7-2 (cM. WTPAXOBYIO JIMHHIO HA puc. 4.1) o
Kacka/Hoit cxeme cOpaceiBaeTes B CI7-/, a M3 HEro ¢ NOMOLIBIO CIHBHOFO Ha-
coca & OH 3aKauMBaeTCd B CHCTEMY perecHepaliu.

K cokanenuio, B TEMIOBBIX CETAX TEPACTCH ONpe/leeHHOE KOTHYECTBO ce-
Tepoit BoAbl. [ToaToMy Ha TOLI ycTanaBiuBaercs cneunaibHas nooHumouHas
yemanoegxa menrocemu (puc. 4.1). Celpas Boja u3 CIIMBHOTO BOAOBOAA 3 KOH-
neHcaropa rpynnof napajuieNbHbIX HacocoB / NOAAETCHS K XHMBOZOOUMCTKES
XBO, a w3 Hee — B crieLUaNbHbIA BaKyyMHBIH (MIH aTMoc(epHblii) neaspa-
Top /0. I'peroweii cpenoii B neadpatope ABifeTCS ceTeBas BOJa, HATPETan B
Cli-1 w ClI-2. TlockosibKy NaBlieHue ceTeBoM Bojibl cocTasnser 0,8 MITa, a Tem-
neparypa — 60—100 °C, To npu ee nojade B easparop, HaXOAAMIMICK MO Ba-
KyyMoM, oHa BckumnaeT. OOpasyromuiica nap HarpeBaeT XUMHUUYECKH OYHILEH-
HYIO BOJ1Y 10 TEMMEPATyPbl HACBILIEHUA, TPH KOTOPO# BBIASAAIOTCA PacTBOPEH-
HbI¢ ra3pl. 3aTeM OuMIIEHHAs W [lea’spupoBaHHas BOAA MOANMTOYHBIMHM Hacoca-
Mu 15 nopaetcs B koJektop 9 obparnoii cetepoii Boaw TOLY, k. koTopomy na-
Pa/UIENBHO MOACOSANHAIOTCA NOANUTOYHBIC YCTAHOBKH, OMHCAHHBIE BbILLE.

4.2. F'paduK TennoBoi Harpy3Ku TennoceTu
U pabora BOAONOAOrPEBaTENbHONM YCTaHOBKYU Ha TIL,

Pabora Bosonarpepareiibibix ycTaHoBok TDLI ocyluecTBseTcs B COOTBETCT-
BUK ¢ rpadukoM TOTpeOHOCTH B Telie oTaruinBaeMoro paitona (puc. 4.2, a).

YeM Huke TeMnepaTypa Hapy;KHOTO BO3jiyXa f, ., Tem Goliblie pasHOCTb TEM-

H.B ?
11epaTyp BHYTPH MOMEIUEHHH H CHapYkH u TeM Oosblle Tenia YXOAUT B OK-
pysatonryto cpeay. [Ipu npoexktupoBanuu TDOLl MakcHManbHO BO3ZMOKHYKO
noTpeSHOCTL B Temyie O M¥5¢ oueHHBAOT He MO (GaKTUYECKH BO3MOXKHONH MU-
HUMalbHON TeMNepaType BO3ayXa B KOHKPETHOM pPerHoHe, a no HeKOoTOpoii
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Puc. 4.2. Morpedaenne Tenaa {a) v remnepatypusiii rpadux Tennocern (4)
YCJIOBHO# TaK Ha3blBaEMOi MUHUMATBLHOU PACYEMHOU MEMREPAMYpe HAPYHC-

HO20 8030YXa tfm , KOTOpas Bblie, 4eM (hakTHYECKH BOIMOIKHAA B KOHKPETHOM

paiionie. Bo3MOKHBIH AeHUNT B Tenie crilakuBaeTCa KPaTKOBPEMEHHOCTBIO
paKTHUECKHX O4EeHb HU3KMX TeMMepaTyp Bo3dyXa H aKKyMYJIHpPYHOLIEH crno-

coOHOCTBYO 3jaHUil. MuHUMalibHad pacueTHas TeMneparypa IE‘B onpenens-
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COBPEMEHHASA TETI/TIOBHEPIETHMKA TTIABA 4

€TCA KJIMMaTHYEeCKHMH YCIIOBUAMH M COCTAB/IAECT, HANpUMep, 1S MOCKBb —
25 °C, nna . Tomeka — 40 °C,

[lo Mepe moBbIWIEHNUS { , PA3HOCTh TEMNEPATYP B MOMEWEHUH U B OKpY-

Kawued cpeae U NoTpebHOCTL B Terie yMeHsbinawTes (JiHus AB wHa
puc. 4.2, a). llpun 7, . > +20 °C yxke Tpebyercs He oforpes 3paHuii, a KOHIU-

LHAOHHPOBalHe NOMELUEHHH, OJIHEIKO Ha MpaKTHUKe OTOMJIeHUE KUIBIX U 0011e-
CTBEHHBIX 3JaHHH OTKIKYAT NnpH CHHXCHHH lH.B A0 HEKOTOPOTre MCHBUICTO

3nadenns (00puno mioc 8§ — 10 °C) v coxpaHeHHH ee B TeueHHe 3 CYTOK.
B 3TOT MOMEHT (Touka B Ha puc. 4.2, g) oTOnNHUTelIbHAS Harpy3Ka yMeHbilaeT-
s 10 HyJis (oTpe3ok BD). Onnako ObIToBas TerioBas Harpyska (ropsdee o-
Aocuabmenue) (g, . — KPYNIOTOAHYHA, MO3TOMY peanbHag NoTpeGHOCTH

B TEIIC YMEHBLIAETCA A0 3HAYE€HUA (g, . U COXPAHAETCA NPUMEPHO MOCTOSH-
HO# Npy KO0 TeMneparype HapyKHOTO BosiayXa (orpesok CE).

Taxum oOpasom, npu umerowIeHca CTPYKTYpe KOHKpETHOTo paiiona, o6ciy-
KuBaemoro koHkpetnoit TOLL, remneparypa HapyxHOTro Bo3ayxa l, , Onpenelin-

€T TO KOJMUECTBO Terna, kotopoe TOLL aoskHa oTYCTHTE © ceTeBoll Boaoii:
QT = CWC.BUH.C - toAc)’ (4.1)
rac ¢ = 4,19 k/Iw/(xr - K) — tennoeMkocTs ceTeBoi BOIbI; W, , — ee pacxon.

MaxkcuManenelii oTnyck Tenna T3I]

MAKC

Q'li'“am =c Wc.n (fﬁ.c - tg‘c) s (4-2)

MaKc <
e Wc,n — pacxoa CeTCBOH BOALI NpH MakCHMalbHOM OTNYCKE Teria, fE ¢ H

1§ — TAK Ha3LIBACMBIE PACUETHBIC TEMIIEPATY Dbl TIPAMOH H ofpaTHoil ceTeBoi

BOJIbl, COOTBETCTBYIOWIME MAKCUMATBHOMY OTHYCKy Teria (cM, puc. 4.2, 6).
Kak BuaHO n3 cooTHoweHus (4.2), 01HO M TO JKe KOJIMYecTBO Tensa i

p

MaKe p
MOXKET OBITb MONYH4EHO NpPH Pa3IMYHBIX COOTHOWeEHMIX W, " | foer T Dl

- MaKC
TIpH yBe/IMYEHUH (), . COKPAIIAKTCA PACXO/ ceTeBOH Boabl W, ™"

ca M pacxon

INMCKTPOSHEPTHH Ha €€ NEpeKaykKy Io Tp}’ﬁOI’IPOBO,ﬂaM TenioCceTH, COKpalla-
HOTCA JHAMETPEI prﬁDﬂpOBO}lOB 4, CllenoBarelibHO, KanuTallbHbIE BJIOXKEHUS

B TerioceTh. OfiHaKo [Uig yBenuueHus 7+ . TpebyeTca Golbiice faBjieHHe Na-

pa, oTbrpaeMoro u3 TypOHIIbl, 4TO MPUBOAMT K YMEHBIIEHUIO BbipabaThiBae-
MOH et0 d/IeKTpHUYECKOH MomHocTH, [ToaToMy WMeeTca ONTHUMalbHOE 3Haue-

HHe PacueTHOM TeMMmepaTypbl /), . NPAMOH ceTeBOH BOMbI, KOTOPAS 3aBHCHT OT

pEeruoHa W, Hanpumep, if MOCKBI:I, KaK TMOKa3blBarOT pacuyeThl, HAXOOUTCA Ha

yposHe ) . = 150 °C (cM. puc. 4.2, 6).
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PacyeTHas Temneparypa ofpaTHoif CeTeBOW BOJIbI {7 . Takike He MONKET
6bITh MPOU3BONILHOI 1 BbiGupaeTcs B npeaenax 50—70 °C. Ecnu, nanpumep,

th. =150°C, a rg_c = 70 °C, To roBopar, yro TOL| paboTaeTr no memnepa-
mypromy epaguxy meniocemu 150—70 °C, narpepas BoAy Ha 80 °C.

p

p
BribpaHnble 3Ha4eHna 1, U [ .

OAHO3HAYHO OTNpPeAe/dtoT [CM. COOTHO-
i MakKc "
wenne (4.2)] TOT pacxon ceTeBoli BoAbl W,  , KOTOpBIH He0OX0AMMO MIOAATD

MAKC
B TEMJIOBYIO CEThb U1 OTNYyCKa TeNnnoTel ;!

Makc
WM&I(C__' QT (4 3)
. _c(tp —tp ) l

ne oc

[Ipy cHUXEHHH TEMIOBOH HArpy3Kd ¢ yseauuenuem 7, (puc. 4.2, a) pac-

3 MAKC
X0/ CeTeBoil BoAbl W, AepiaT Hew3MeHHbIM. [TooTOMy narpes oAbl B BO-
noHarpesarelibHol yeTanoske TOLL

O

e
ne o.c "
LHCB

At =t

C.B

(4.4)

yMeHbinaeTcs BMecTe ¢ ymenbuwienuem (0. Cienoparelibno, 3aBHCHMOCTH
fo ol o) ¥ 1y (1, ) — HUCXOAAIME NPAMBIE, M OHH JOJIKHBI EPEceubcs B TOH
Touke Ha ocn abcuuce, B KOTOpOi TeMmepartypa f, U /; . OAHHAKOBbl W PaBHBI
e o
TemMnepatype B mOMeNleHHX, T.e. npu 1, = 18—20 °C. OfiHako 7, , He MOKeT
OMycKaThCs /10 CTOJIb HU3KUX 3HAYEHUH, TaK KaK oHa HCMOb3yeTCd He TOJIbKO
AJs oTOTUIeHus, HO ¥ uia ObIToBEIX Hy*X1. Bola Ang ObITOBBIX HYKA AOJIKHA
uMeTh TeMneparypy 60—65 °C. Ee rony4aloT HarpesoM BOAOIPOBOAHON Bo-
IIbl B BOO-BOASHBIX TEMIOOOMEHHHKAX, HCNOb3Ya B KaueCTBE rpeioluei cpe-

MHH
Abl TIPAMYIO ceTemylo BoAy. IlosToMy MHUHMManbHoe 3Hauenue [, . (CM.

puc. 4.2, 6) nonxno coctasnaTe 70—75 °C, a rpaduk TemnepatTypbl MpsaMoi
ceTeBoit BofB! 1, (1, ,) npuobpeTacT BUA NomMaHOH FFGH ¢ rOPH3OHTAIBHBIM

yuacTkoM GH. Ananornuuetit Bua nveeT  rpaduk £, (7, ).

Pe3loMupyeM Hall¥ [0JTHE paccyiAeHHUs, HeoOXoauMble Ui OHHMaHHUA
TOro, Kakue 3a/1a4u 110 MoAOrpeBy ceTeBoit Boabl cToAT nepen TOL[ u kak oHH
peiatoTes.

JletoM oTanMBaTh moMeuieHus HeT HeoOxoaumoctd. Onnako neobxoau-
MOCTb B Topadeit Boae octaerca. [lostomy TOLL ornyckaeT nebonbwoe Koiu-
yecTBO BOABI (B Hawem Tpumepe Ha puc. 4.2, a — 2200 1/4) ¢ Temneparypoii
60 °C. Harpes 5To# BOAbl OCYLIECTB/IAETCA TOJILKO B HHIXKHEM CETCBOM TO-
norpenaresie CI7-1 (cM. puc. 4.1). [lpamaa cereBas Boaa ¢ TeMMepaTypoi
70—65 °C nocTynacT B Temno0OMeHHHKH TEIUIOBBIX Y3/10B, PacllONOKEHHbIX
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COBPEMEHHAS TEMNIO3HEPIETVIKA [T1ABA 4

BO ABOpax A0MOB. B aTux TennooGMenHykax ropauas ceTesas Boja HarpeBaeT
0ObIYHYIO BOJIONPOBOAHYIO BOAY W ¢ Temnepatypoit 30 °C BosBpawaercs na
T3LL Harpetas Bogonposoagnas Bona HCTIONB3YeTCs B OBITOBBIX LEAX ¥ Cliu-
BAEeTCA B KaHAJIM3a1MIo.

C npubnuKkeHnem oceHu TEMIIepaTypa HapYKHOTO BO3AYXa yMeHbINAeTCH,
B TIOMEUICHUAX CTAaHOBUTCA XOJIOANEE, U MOITOMY NpPH TemMmeparype +10 °C
(cM. puc. 4.2, a) BKIKOYAeTCs OTOTUIEHHE 31aHMiL [Ipn sToM TemMneparypol bive

il Iu.c acTaBJIAQT HEHU3MEHHBIMH, a pacxaoa ceTeBOH BOJkI PE3KO yBEIHUYHBAIOT,

TaK Kak €¢ HeoOXOaUMO HCIOJIB30BaTh Jif Harpesa BOAbI, LIMPKYNUpyouedt
B PalMaTopax OTOMEHHA HAIMX NOMOB. DTOT Npouece nsobpakaeres orpes-
KoM CB na puc. 4.2, a.

[Ipn panpueitmem cHuKeHHH TCMIIEPATYPbl HAPY#KHOIO BO3JAyXa TerUIo-
CbEeM CO 3/1aHuiT yBeMYHBACTCA, NOTPeOHOCTL B Temne pacter (oTpesok BB,

MO3TOMY PacXojl CeTeBol BOAB MNOBBILAIOT [0 MAKCHMANBLHOTO 3HAYEHHS
MaKC
(B Hawewm ciyuae W, = 5400 T/4).
HanbHeiilee noBbiweHde TEMJIONPOH3BOAUTEIBHOCTH  BOJIONOAOTpeBa-
TEeJIbHON YCTAHOBKH MPH CHUKEHUU fyp ¥ NOAAEPKAHUE Tpebyemoro TeMnepa-

TYPHOTO rpaduKa ceTd no iunuu GK B cCOOTBETCTBHM ¢ (4.1) Bo3MOXHO TONB-
KO YBE/IMUCHHEM [, ., T.¢. NOBBIIEHAEM AaBICHUA B Noforpesatene Cll-] unn

AOTNIOTHUTENbHLIM NOJIKKOYeHHeM Bepxuero C/7-2. Pannonanbhee OKAa3bIBAET

Cr-2
BTOpoe: npu Temneparype /. ° noakmouaetca CI7-2. JlaBienue B HeM Bhi-

we, 4eM B CI7-] ¥ nostoMy BBIXOAIIas U3 Hero ceTeBas BoJa OygeT uMeThb
64nbwyo Temneparypy.

TIBK
[Ipn Temneparype lys =3 °C nopkmoyator IBK u, yBenuuupas ero te-

TUIOBYIO HATpy3Ky, MOBLILAIOT TEMNeEPaTypy NpaMoi ceTeBoit BOAIBI BIUIOTE 110
150 °C.

Jlunna GM na puc. 4.2, 6 nokaspiBaeT, Kak M3MeHgeTes TEeMIEpaTypa cere-
BO! BOJBI 32 HUKHUM CETEBbIM NoforpesareieM Npu NoABoAE K Hell MOCTOSH-
HOro konuvecTsa tenmna 0, (cM. pue. 4.2, a). AHaTOTHYHBIM ofpasoM no Jiu-

Hun KN usmMeHaeTcs Temneparypa 3a BEPXHUM CETEBBIM MOAOTPEBATENEM.
[Tpu pacuernoii Temneparype tﬁlﬂ B TETUIOBYIO CE€Tb OTMYCKAETCH MaKCHU-
MaKC
MaJIbHOE KOJIMYECTBO Tenna O, nojiydeHHoe B HIBKHEM ceTeBOM roaorpe-

- MAxC -y MAKC
B I <
BaTene ¢, ', BEPXHEM CETEBOM MOJOrpeBaTell o

Make MAKS MAKC
= Qu + Qn + QHBK .

MaKc

u B [IBK Q”BK:

-~ MAKC

Q,

MAKC MaKC MakKc o
Tewio Q5 =0, + Qg oTnyckaercs ¢ mapom w3 0TOOPOB, KOTOPHIi

MaKe
BBIPAbOTAN 3NCKTPOIHEPTHIO. D10 «renodukaunoHoe» tenno. Temno OBk
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MoJIy4eHo B BOJOTpeiiioM KOTie 3a CYET CoKUraHHs AOTIONHHUTEJILHOIO TOTIIH-
ga. OTHolleHHE

MAKC

A MBKE i
pypg = Qo6 /QT

naspiBaeTcs koogduyuenmom mennoguxayuu TOL.

4.3. YcrpoiicTBO ceTeBoro noaorpesarens

HaznaueHde ceTeBOTO NMOJAOTPESBATEN COCTOMT B HArpeBe 3aiaHHOro Kolil-
YecTBA CETEBOH BOJB! 0 3aaHHOH TemnepaTypbl. [IpuHuAN ero paboThl HHU-
yeM He OTAMYaeTcd OT npuHuMna paboTel MOBEPXHOCTHOTO KOHACHCATOPA.
Pasnuua COCTOMT, MPesKiae BCEro, B TOM, YTO B KOHACHCATOPE X0NoAHbIA Ten-
noHocHTeNb (UMPKYJIAUHOHHAA BOJA) CIYHT /Ul KOHACHCAUHH 1apa, TIOKH-
natoiero TypOuHy, ¥ CO31aHMA HU3KOTO JaBACHHUA HA BBIXOJC U3 TypOHHBL, a
B NOAOrpeBaTeiie OCYIECTBAAETCA HArpeB CeTeBOH BOJIbI A0 3anaiHoN TeMIle-
paTypbl 3a CUeT TeMla KOHJieHcali napa NpH AaBJIeHHH, KOTOpoe obecnevu-
BaeT HeOOXOAMMYIO TEMIIEPaTYpy KoHAeHcaUnd. [[pyroe CyuecTBenoe OTI-
yHe CETEBOr0 MoJ0rpeBaTens OT KOHAEHCATOpa COCTOUT B YCHOBHAX paboThl:
mapaMeTpax HarpeBaeMoi cpelbl H TPeloIlero napa. B koHpgeHcarope LHPKY-
nsudoHHas Boja HarpeBaeTca Ha 10—15 °C n cocTaBgeT Ha BHIXOAE U3 HETO
B caMoM HeGnaronpuarHom ciyuae 40—50 °C. [locne nogorpeBarenci Tem-
nepatypa cocragnser 100—I110 °C, a nocjie AOMOIHUTENBHOTO HArpesa B
IBK — 140-—150 °C. JIns toro uTtoObLl ceTeBas BORa HE 3aKHTIENa, €C AaBJec-
HHe ¢ ydeToM HeoOX0IMMOro 3anaca I0JKHO OBITh He MeHee 8 at (0,8 MITa).
JlaBnenue UMPKy/IALMOHHOi BO/b B KOHJEHCATOPE CYIMECTBEHHO HIKE H O~
penenseTcs TOJIbKO HEOOXO0IMMOCTbIO MPEOJONETh IMAPABIIUECKOE CONpPO-
THEIIEHYWE KOHaeHcaTopa W (TIPU YCTAHOBKE Ipaadpiiv) MOQHATL €¢ A0 come
pa3GphI3riBatolero ycTpoicTea rpaiipHu 1 ofecneunTh e¢ pacnbul. Jlasic-
HHMe MOCTYMAIIEro B KOHAEHCATOp mapa He mpeBbiliacT 10—12 kIla, B TO
BpeMs Kak Juis o0ecriedeHus HarpeBa ceTeBoi BO/IbI TpebyeTcsa TeMreparypa
KOHeHcaUH, COOTBETCTRYOIad fapneHuio 2,5—3 ar (250—300 xlTa). Takum
o6pa3oM, 110 mapaMeTpaM TEMIOHOCHTENEH CeTEeBbIC MO0TPeBaTe/n paboTatoT B
CyUIECTBEHHO 00Jiee CIIOXKHBIX YCIIOBHAX, YEM KOHACHCATOPLL. 3ato 0ObeMHbIE
pacxobl TEIUIOHOCHTENEH, MOCTynatownX B MOAOrpesareiu, CyUCCTBENNO
MeHbLIE M, KAk pe3y/bTar, UX rabapuThbl 3HAYHTEJLHO MEHbLIE, HCM KOHJCHCA-
TOpOB (XOTA B aGCOMOTHBIX UH(PaxX — 3TO rPOMA/HbIC anmnaparsl).

Tennohukaunonnas TypGuHa ¢ OAHMM CETEBbIM MOJAOrpeBaTeeM Npe/l-
cTapisgeT coboil Kak Gbl ABe TYPOHUHEI ¢ JIBYMS KOHACHCATOPAMI: KOHACHCAIHU-
OHHBLIT MOTOK Mapa MPOXOAUT BCK TypOHHY W MOCTYTAET B KOHCHCATOP, a Te-
MI0(pHKallMOHHBIA — TOJIBKG Yepe3 4acThb TypOuHBI M MOCTYNAeT B CETEBOM
noflorpeBaresib, KOTOPbii UIpaeT pojb KOHASHCaTopa. Orciona ciienyer poib
ceTeBOTO MOIOrPEBaTeNa: olid 3aBUCUT OT COOTHOUIEHNS 3HAaYeHHH KOHACH -
LIHOHHOIO M TeTIO(GHUKAIIHOHHOTO MOTOKOB Napa U oT paborocnocoOHOCTH Te-
mio(UKaLHOHHOTO MoToka. [TockosibKy paboTocnocobHocTh TenjaothHKallHOH-
HOrO MOTOKA CYIIECTBEHHO Melblie, 4eM KOHAEHCALMOHHOrO, TaK KaK JaBJc-
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HUEC 32 NePBLIM Qolibiie, To Aake HeGONbIUIOE HIMEHEHUE NABCHNS B Kamepe
otbopa TypOHHbBI IPUBOANT K CYWECTBEHHOMY M3MeHeHHO paGoTocnocobo-
CTH Napa, MOWHOCTH M 3KOHOMUYHOCTH TEMIOMHKaMOHHOrO noToka. Oco-
GeHHO BENIMKO BilUAHHE naBlieHHs B 0TGope npu pa6oTte B uucTO Temiioduka-
UHOHHOM pexume, Koraa rennodukanuonnas Typbuna paGoraer kak TypGuna
C NMPOTHBOLABIIEHHEM.

Ha Typ6unax copemennbix TOL[ o6biuHo HCTIONb3YOT CTYnenyarsiii no-
AOTPEB CETEBOH BOAB B HECKOJBKHX CETEBBIX MOJOTPEBATe/fX, OOBIYHO B
asyX. B Takoit TypOune nporekaet kak 651 Tpu noToka napa: asa Teniodguka-
I[HOHHBIX 1 OJIHH KOHAEHCAUMOHHBIH

Jlas tennodukaunonnbix yctanosok TOI] BLIMYCKAIOT CETCBLIE MOJOrpe-
Bareid AByX Trnos: BepTukanbhble (IICB) u ropusontansueie ([ICT).

Bepmuxanensie cemesvie nodozpesamenu BeIMYCKaloTeH CapaToBCKHM 3a-
BONOM SHEPTETHYECKOr0 MallHHOCTPOEHHA, HMEIOT TOBEPXHOCTDb TemioobMe-
Ha BIIOTbL 10 500 m2. Umu KOMIJIEKTYIOTC TEMIO(UKAUMOHHBIE YCTaHOBKH
HEKOTOPBIX TypOun JIM3,

Jng TennohukauMonHbIX YCTaHOBOK MOWHLIX TYpOUH ucnonsaytores [1CT
MOBEPXHOCTH TeriooOMeHa KoTopeix nocturarot 5000 M2, Onu BbINMMyCKAOTCA
TYPOUHHBIMH 3aBOIAMMY.

Tunnunan koucrpykuma [ICB nokasana na puc. 4.3. On npenacrasigeT co-
Boil BepTUKaNBHbIi HHITMHIPHYECKNH COCY A, B KOTOPOM CMONTHpOBaHa Tpy6-
Had CHCTEMA, OMblBagMas CHapY KM IPelOIMM NapoM; BHYTPH TpyGHOH cucTe-
Mbl IBIKETCS CeTeBad Bona. [lonorpesarenb cocTOMT U3 gBYX OCHOBHBIX 3Jle-
MEHTOB: LIM/IMHIPUYECKOTO KOPIyCa ¢ AHHMIIEM M BCTABIAEMOM B Hero Tpy6-
Ho#t cucteMel. TpybHasa cucTeMa ckOMIIOHOBaNa U3 npAMBbIX TPYOOK, 3aBalib-
LIOBaHHBIX B TPYOHbIC NOCKM Tak ke, KaK 3TO gejlacTcd B KOHAEHCATOpax.
Bepxnss TpyGHas nocka onHoBpemenHo sBnsercs $uanuem kpennenus Beeii
CHCTEMBI K KOpIyCy nojorpeBaresis. K TpYOHBIM J0CKAM [WIMHITbKAME NPHKpe-
TICHD! BOJITHBIE KaMephl: BEPXHAS M HUKHAA.

[loaBoa v 0TBOA ceTeRoil BOALI OCYIECTBIACTCA Yepe3 BEPXHIOKO BOIAHYIO
kaMepy. HkHas BofsHag kamepa sBigeTcs NoBOPOTHOH. COOTBETCTBYIOMmEH
YCTaHOBKOH IEPEropoAOK B BOAAHBIX KAMepax MOJOrpeBaTe/b BbINOJNHIIOT
ABYX- WIIM YETBIPEXXO/IOBBIM 110 ceTeBoit Boae. Hukiaa TpyGHas nocka umeer
AMAMETP MEHBIIWH, YeM KOPMYC MOJOrpeBaTess, U NOSTOMY BCs TpyOHas cuc-
TEMa BMECTe C HikHeH BOAIHOH Mepoit cBOGOAHO pacuIMpseTca OTHOCHTE b
HO Kopmnyca nojorpeBsatesis u3-3a pasiiHuHbIX TEMNePaTyp ko3 duunenTon
TEMTIEPATYPHOro pacluMpeHHs MarepHasoB TPyGOk U Kopryca.

Ha TpyGuble nocku aelicteyer nepenan nasienuii ceTepoit BOAbI U rpeto-
tero napa, pocturatomuit 1 Mlla. [lostomy ¢ yuerom Gonbmoii nnomany
OHH TIOZBEPHKCHEI OTPOMHBIM YCHIIMAM, IS BOCTIPUATHA KOTOPBIX YCTAHARJIH-
BAlOTCH aHKCPHLIC CBA3H, CKpensiomue TpyGHYIO J0CKY M KPbILIKY BOASHOI
kamepbl. Mexay TpyOubIMHI oCKaMu TaKxke YCTaHABIUBAIOT AHKEPHBIE CBA3H
B BU/Ie TPYOOK, Ha3HAYCHHE KOTOPBIX COCTOWT B oprand3auMy ABHKEHU napa
B MEXXTPYOHOM mpocTpancTse nyyka. K atum AHKEPHBIM CBA3AM DJIEKTpOCBap-
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Pre. 4.3. O0mnii BrA BEPTHKAIBLAOIO CETEBOTO NOAOrpeBATENN:

A — BX0n ceTeROM BOMsI; 5 — BHIXOA CCTEBOH BOABI, 5 — BXOJ MPEHOINETO napa; [ — BLIXOM KOHJCH-
cara Tpeloilero napa; J — nonBoa koHACHCATa I'PCHOUILTo Napa H3 NoROrPesarelia ¢ BOMICEe HHIKHM 1aB-
nmeHHeM; KX — oTBoA naporasoBoit cMecH; / — TNoAcoeAMHENHE BoJloykazarenbhoro npHbopa, K —
MOACOCAHHEHHE AHCTAHLIHOHHOTO YKa3aTels YpoBHA, / — KoHAcHcarocDOPHHK, 2 — aHKEPHBIC CBA3IH
B BOOAHBIX KaMepax; 3 — Kopiyc, 4 — MPoMeRyToqHbIe TPpYOHBIE MOCKH; 5 — AHKCPHBIE CBA3H B MNa-
POBOM MPOCTPAHCTBE, § — BepXHss TpyOtas Mocka; 7 — BepXHA BoIAHAA kaMepa, & — HHKUAA TpyO-
Hag nocka; 9 - HKHAN BoHad kamepa; [0 — napootBoiiumii ok, [1 — TpyBuelii nyuok

KOH KpeTisTca poMesxyTouHbie TpyOHbIe JOCKH, MpeicTaBnsouue caboii cer-
MEHTEI TUIOINAABK) YYTh OonNbile NMONOBHHEI Kpyra. HpOMC)KyTOHHblE prﬁliblﬂ
Jocku obecneyuBaloT 00Tekande napoM Beeil nosepXHoOCTH TPpyOOK W npesoT-
BpalaT UX onacHble koJieOauug. K aHKEpHBIM CBA3AM KPENAT TAKKE Mapo-
oTOoHHBIH LIHTOK, paCHOHO)KGHHb]ﬁ CO CTOPOHEI BXGJa rnapa. Oun npenATCTBY -
€T 3p0o3uH TpyOOK KansMH Biiard, MOCTYTIAOWEH BMECTE ¢ MapoM, U ¢rnocob-

CTBY€T PaBHOMEPHO# paszjlaue nmapa no BCcemy nepumeTpy TpyOHOro mydka.
[Tap, nocTymawowuii B nogorpesare/lb 4epe3 BXoaHoi narpyGok (Ha
puc. 4.3 BxoaHoH naposo# narpyBok v narpyOKu ang BXOAa U BbIXOJA ceTe-
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BOH BOABI M300pakeHbl ¢ TPAHCNOPTHLIMM 3aIVIyLIKaMH, KOTOPBIE OTpPe3aloTcs
npH MOHTake Ha TOII), ABMKETCS, KOHACHCUPYACH, 3UT3araMu 1o HanpasJe-
HHIO K 30HE 0TCOCa nmapoBo3jlyluHoi cMecu. OOpasymuiics KOHASHCAT CTe-
KAeT B KOHACHCATOCOOPHHUK, OTKY/a OH HANpaBAAETCA WK B MOAOTPEBATENb ¢
MEHbLINM JlaBlleHHeM, WJIA B CHCTEMY pereHepanuy TypOHHblL.

B KauecTBe npuMepa KOHCTPYKIMM 20pUsoHmaisinozo cemesozo nodozpe-
eamens (IICT) paccmoTpum yerwipexxonosoit noporpesareis [TICT-1300-3-8-]
ans Typoune T-50-12,8 TM3.

Ha puec. 4.4 nokasan I[ICT" B ycioBHOM MojioxkeHuH, [IOBEPHYTHIM OTHOCH-
TEABHO TOPU3OHTANIbHBIX ONOP Ha 67°30', nO3BONAOUEM MOHATH KOHCTPYK-
uto [ICT" B 00wnx ueprax. On COCTOUT M3 CTANTBHOIO UHJTHHAPHUYECKOTO KOp-

(YCa0BHO II0BEPHYT OTHOCHTEARHO ONOp Ha 67°30")
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Puc, 4.4. Mpojonbunii pazpe: ropH3oRTAIBNOIO CETEROTO noJ0rpeBarTe.s;

@ — B Ha KOPTYC MPH BCPTHKANBHOM MONOWEHHH 0CEH NMaTpyGKOB BX0Aa Mapa; 6 — BHA Ha 3ai-
HIOI0 BOMAHYIO KAMCPY. 8 — BHA Ha NEPEAHION BOAAHYIO KaMepy; [ — nepeaHss soagHas KaMmepa;
2 — TpyBubIc 10CKH; 3 — KOMTEHCATOD; 4 — NapoRMYCKHO# matpyfok; 5 — NPOMERY TOUHbIE TPYD-
HBIC IOCKH, 6 ~— KOpMyc, 7 — 3a/HAS BOAAHAA KaMepa, § — KpHIIKa 3a/hel BoagHol kameper; 9 —
TICPETOPO/IKH B BOASHBIX KaMCpax
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fyca, K OCHOBAaHHAM KOTOPOTO NPHBAapeHbl TPyOHBIE HOCKH, 3aKPBITHIC BOIS~
HbIMH KamepaMmu. [ KOMIIEHCALNH B3aUMHBIX TEMIICPATY PHBIX pacIlupeHuii
TpyOOK, 3aBajbLOBAHHBIX B TPYOHbIE AOCKM, M KOPTYCa YCTaHOBICH JMH30-
BBl KOMIIGHCATOP.

Map B [ICT" nocrynaet 4yepes aBa naTpyOka (TPAHCIIOPTHBIC 38IYIIKM, M0~
KazaHHble HA narpydkax Ha puc. 4.4, Npu MOHTa)e Cpe3aioTcA U K narpydkam
APUBAPHBAKOTCH NMaponpoBoObl, nayure oT TypOunsl). B narpybkax yctaHoB-
JIEHBI CHNEUMATBHBIC KOHUCHTPHYECKNE BOPOHKH, 0OecreuMBaiOIIHe paBHO-
MEPHYIO pasjauy rnapa no jjnuHe Tpy6Horo myuka. Jlns vckaoueHus Bubpa-
uHM TpyOOK YCTaHOBJICHBI TPU NIPOMEKYTOUHBIX TPYOHBIX mockH. Ha puc. 4.4
Ha BUAax b v A WTPUXOBBIMH JINHUIMHY TNOKa3aHbl NEPETOPOKM B TPYOHBIX
JNOcKax, 00ecIeUMBAKOLING YETBIPEXXO0/I0BY IO CXEMY ABHKEHHA CETEBOIM BOJbI.

Ha puc. 4.5 nokazaHbl 0TAENBHO NEPErOPOAKH B BOJSHBIX KaMepax, No3Bo-
JSIOIIKUE NMOHATE CXeMY JBHKEHUA CeTeBOH BOABI. 3HakoM Tioc 0003HaueHO
HAMpAB/ICHUE JBMXKCHHMA OT Hac, & TOukoHd — k HaMm. CeTeBas Boaa MoCTymnaer
B CEKTOP abc u coBepuiaeT | X0, ABUrafAch K 3aaHeH BoasHol kamepe. [opu-
30HTaNbLHAg neperopoaka dhe sacTaBiseT Boay NMoBepHyTh Ha 180° u aBymsa
NOTOKAMH uepes cekTopul TpyOok abd v che cosepmute Il xoxa. PasBepHys-
wwch Ha 180°, ceTeBas Boja /ByMs noTokamu cosepuwaet i1l xon no Tpybkam,
pacnosioKeHHbIM B cekTopax dbm u nbe. ITH NOTOKN CNUBAIOTCS B 33/1Hel Ka-
Mmepe W, cosepiias |V xox, noctynaioT B cektop mbhu. U n3 nee narperas ce-
TERAs BOJIA HAMPABNAETCH UM B ClIeAYIOUHH nojorpesarens, Ui B [1BK, wnn
B TEII0BYH) CE€Th.

Ha puc. 4.6 nokasan [ICI" B pabouem nonoxeHuH, KOrIa Mo yCIOBHIO KOM-
MOHOBKH MOJ TypOHHON OCH MaponojaBoAAlIMX naTpyOKOB pacronaratoT Ha-
KNOHHO.

TpyOHBII NMydHOK uMeeT pagvansHylo kommouosky. [MocTynaiouimii nap
BCTPCYAET CONPOTHBJIEGHHE B BuIe Tpyb-
HOTO NyYKa M MOITOMY O0OTEKaeT ero u
OBWKETCA PajlManbHO K LEHTPY. 3aTem
nap, B KOTOPOM BCJIEICTBHE KOHICHCANH
napa yBelMHYUBACTCH KOHLEHTPAUMUs BO3-
Jlyxa, TIOCTyMaeT Ha TPyOKH Tak HazbiBae-
MOrO 8030yX00XAa0UMeAs, Kyaa, KaK BH/-
HO M3 puc. 4.0, OcTyNaeT ceTeBas BOJA
caMOW HM2KOH Temnepatypbl. DTO cro-
coOcTRYeT Gonee MONHON KOHAEHCANMH
napa u3 napoBoiywHol cmecu. [lpoii-
J11 BO3YXOOXNAAUTEND, TTAPOBO3/IYLIHAS

Pac. 4.5. Cxema ABHiKEHHH BOALI B YeTLIPEXX010-
BOM TOPHIONTAIBHOM CETCBOM 110405 DeBaTeNe
(pumcxHe UHGPLI — X0ABI CETEBOH BOILI):

I — BorxozHoil narpyOoK; 2 — neperoposiku RO BXO/1-
HOH BOJAHOH KaMepe; 3 — NeperopoRkH B 3ajHe BO-
NAHOH kaMepe; 4 — BXOAHOH naTpy0dOx ceTeBOH BO b
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Puc. 4.6, Odmuii sua nogporpesarens ICI-1300-3-8-1 paGouem HonoEenu:

@ — BUL HA KOPOYC €O CTOPOHB: 1aTPYGKOB RXORA 1IAPA; § — BUJL cO CTOPOHBI 3a1HeH BoaAHO KaMEphi;
8 — paspe3 no TpySioMy nyuky; 4 — BX0,1 ceTeBOH BOOn, 5 — BBIXOJ ceTenoil BOJIBL, B — BX0R rpeio-
ero napa; /' — O0TROI KOIYIGHCATA IPEIOILENO Mapa; £ — 110/BOA naporasosoii cMecH; JX — oteon na-
porasoBoii cMecu; /1 — [101COEAMHEHIE BO/IOYKAIATENLHOIO npubopa; K — nojicoennHenue AUCTAHUH-
CHIOTO yKA3ATC/IA YPORHS, [ — oTopa nojlorpesares; 2 — [poMeskyToutmte TpyOHbIe DoCKu: 3 — 3an-
HAS BOIAHAS KAMEPa; 4 — KPBILIKA 3aHel BOAAHON KAMEPDI; § — KOHUEHCATOCGOpHIK, 6 — BOPOHKH
CIIHBA KOHTEHCATA B KON AEHCATOCBOPHHK; 7 — BO3AyxOcoOUpaowuii xono6; 8 — BO3AY XOOXNATUTEND,
9 — tpySumit myvok; /! — xopnye: // — mapouanpanisionme TIEPErOPOIKH
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cmech Hanpasigetcs nubo B FICT ¢ MeHbiuM AaBieHueM, THO0 B CTienHanbHbIi
OXJTAZUTE/Ib BbITIAPA, ¢ YTUINAUPYETCS €r0 TEr10 KOHACHCALHH.

TpyOusiii nyuok I1CT paananbHbIMH NPOLOJIbHEIMH JIMCTAMH pasaendaercs
Ha OTHEAbHbIE cekuuu. JIACTBI, BO-MEpBBIX, HATIPABNAIOT NAp K LEHTPY Ha
BXOjl B IYYOK BO3JAYXOOXJI@AHUTENS, BO-BTOPBIX, NEPEXBaThIBAOT 00pa3oBas-
WHECs KATIM M CTPYU KOHIEHCATa M HAnpaBisioT UX K KOHAEHCATOCOOPHHUKY.

BoasHble KaMepbl HMEHOT J1a3bl, 3aKpbIThie JlokaMu. MX uncno cooTBeTCTBY-
eT uuclly kamep, oBpa3oBaHHBIX pa3feNUTeNnbHbLIMK neperopoakami. flasel no-
3BONAKOT OMPEASiHTL NOBPEXNeHHBIE TPYOKM, 4e€pe3 KOTOPbIE OTHOCUTE/IBHO
rpA3Has CeTeBast BOJA NONAJAeT B NMapOKOHAEHCATHbIN TPakT TypOOyCTaHOBKH C
CEpPLE3HBIMU TIOC/IE/ICTBUAMH W JUIS HAJIEWKHOCTH, M /18 3KOHOMUUYHOCTH. [o-
3TOMY MOBPEKAEHHBIE TPYOKH 3arTyluaoT NpoOKaMH, YTO YMEHBIIAET NOBEPX-
HOCTb KOH/IEHCALIMY M 3KOHOMHYHOCTB paboTs! TypOoycTaHoBku. [lpu aoctarou-
HO 60JIBIIOM KOJIMUYECTBE 3ar1y IEHHbIX TPYOOK MX 3aMEHSIOT Ha HOBBIC.

TMoporpesarenb nMeeT ABe onopsl. Onopa, pacrno/oKeHHas y nepeaneil Bo-
JSHOH Kamepsl, SBRAETCH HENMOABUKHON. Ilogorpesare/ib paciupaeTCa OT HEE
B CTOPOHY 33/1Heil BOASHOH Kamepbl.

KoHTponbHbIE BORPOCHI

Ha30BHTe oCHOBHbIE MMEMEHTLI BOI0ONOA0TpeBaTenL 0l ycTaHoBKH T3,

2. Kaxoit uenu ua T3L| cAy:KUT NOANUTOUHAA YCTAHOBKA TeN0ceTH?

3. Yro npeacrasnger codoif TemMnepaTypHblii rpath Uk TENNOCETH U IS YE€ro OH Heod-
xonum?

Ha xakom npuHuMne ocHonana padoTa ceTeBOTo nojaorpesarena?

B cereBol nogorpeparenb 10Ja€TCH 1ap € JaBIEHMEM 2 aT ¥ TeMIlepaTypoi
140 °C. Jlo kakoif TemMnepaTypbl MOXKHO HarpeTh B HEM CETEBYIO Boay?

6. Kak ycTpoeH ceTeBOH nogorpeBaTens?

s

JNlutepartypa AnA CaMOCTORTENBHOTO U3YUEHHUR

1. Cokonos ES. Tennodurauus v tertosste cern. M.: H3nareascrso M3H, 1999,
. Tpyxunii A.J1., lomaxun B,B. Tennodurannoususie 1aposni¢ TypOHHb! i TYpOOYyCTAHOBKHY.
M.: Hanarenpereo MDH, 2002.
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Tnaea namas

YCTPOMCTBO U OYHKLUOHUPOBAHUE A3C
PA3JIMMHOIO TUNA

Copnepxauue

5.1, Mecto aromHoii SHEPreTUKM B Mupe, Poccuu u B ee eBponen-
CKOI yacTu

9.2. Pecypcel, netpebnsiemuie A3C, ee NPOAYKUMS M OTXORbI NpOU3-
BOACTBA

5.3. Npejcrasnenne o FPEPHBIX DEAKTOPAX PA3NMYHOre Tuna

5.4, Cpasherue peakTopos Tvnos BBIAP 1 PEMK

3.5. TexHonoruueckme cxemsl MPOM3BOACTBA INEKTPOIHEPrUM Ha ASC
C peakTopamu Tvnos BBIP u PEMK

5.6. NMpeumywecrsa u HEAocTaTkn AJC no cpasHetivio ¢ T3C

5.7. Tekyuiee nonoxenne u NEPCeTUBL! cTpouTenscTea ASC B Poc-
Cnu 1 3a pybexom

Kontponbheie BONPOCH

Nurepatypa ana CamOCTOATENLHOTD M3ydeHus

3.1. MecTo aTomHoii JHepreTnku B mupe, Poccum
W B ee eBponencKoit yacTu

HcTopus atomuoi IHEPTETHKN OXBATBIBAET NepHo; menee noJjiyBeka, u x
HacToswemy Bpemenu mong BbipaBorky INEKTPOOHEPTMH Ha ADC BO MHOrMX
CTpaHax A0CTHrana moctaTouo Gonbnx sHavenuii, B HacTosee Bpems B
MHupe paboTaeT 439 ADC, YeTaHosnennas MOwWHOCTE ADC B CIUA cocrap-
aget 90 miuH kBT, B Poccuy — Gonee 22 mnnH kBT

Ha puc. 5.1, « NOKa3aHa yeTaHOBNEeHHas MOWHOCTE ADC 20 CTpaH, nuu-
PYHOLHX B 3TOM OTHOLWEHHUH (nanHbIe OTHOCATCS K | AHBaps 2001 r). B stom
cnncke Poccus 3anumaer nstoe MecTo. [Tpu atom 8 CLIA, ®panunn u Sno-
HWW ycTaHoBeHHas MoHoCTs ADC COOTBETCTBEHHO BnATepO, BTPOE W BIBOE
Gosbinie, uem B Poconu,

Ha puc. 5.1, & NpCAcTaBneHa nons BbipaGoTku JJICKTPos3HEpPrun Ha ADC p
obuiel Boipabotke s 20 CTPaH-JIMAEPOB (JlaHHbIE 33 |997 r.). Cpeaun uwmx
TiepBeHeTBYeT JluTea u dpanms. B Jlutee Urnanuuckas ADC MOLLHOC TR
3 mnu kBT NPOH3BOAHT Hosiee 80 % JEKTPOIHEPrUN, a Dpanuus, Kak BuIHO
H3 pUC. 5.1, a, 3aHumaer JTHAMPYOmEee MECTO M o YCTAHOBNCHHOM MOWHOCTH
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YcTaHORTeHHAT MOIHOCTE, MIH KBT [Jlons supa6oTky 3nekTposHeprun Ha ADC, %
a) )]

Puc. 5.1, Crpanpl-nugepnl 0o YcrauoBleAHOH Momuoctd (d) ® no goge
BLIpaGoTKH MieKTpodHeprun (5) na ADC

ABC. Xapakrepho, uto CLUA ro pone BbipaboTku anekTposHepruu Ha ADC
3aHuMaeT Tohbko 18-e MecTo.

Poccus ceroaHs BeipabateiBaeT Ha ADC okoJio 4 % 3ekTposHepruy. Tlou-
T Bee ADC Poccum CKOHUEHTPHPOBAHBI B €BPONEHCKONH YacTH, € UMECTCH
cepbesHbIi aeuuUHUT opraHuuecKkoro Tomnuea. M ecau OUEeHUTH /100110 BbIpa-
6otku ADC ansg esponeiickoii yacTH Pocchu, TO OHA JOCTHraeT NPUMEPHO
30 %. Ewe Gonbuee snaueHue ADC UMEIOT B HEKOTOpPBIX peruonax: B Cese-
po-3anagnom pernove Poccun onn obecneunsatot 40 % onepronorpednenus,
a B llenTpansHo-Yepuozemuom — Gonee 60 %.

B nactosee spems B Poccun paGotaer 10 ADC, CcTpyKTypa yCTaHOBJICH-
HOM MOILHOCTH KOTOPBIX NpHBeAeHa B Tabn. 5.1.
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TaGnuua 5.1
Ctpyktypa ADC Poccnn
ADC Cymmap 'ﬁB"'_'!_Om"W“’ Crpykrypa yeranosnennoit voumocrys | Tun peaxTopa
Banakonckas 4000 4 ancproGnoka o 1000 MBr BB3P-1000
Hopopoponesckas 1880 2 sHepro6iioka no 440 MBr BBOP-440
I 3uepro6nok 1000 MBr BBDP-1000
Konucras 1760 4 aneproGiioka o 440 MBr BB3P-440
Pocrosckan 1000 1 3nepro6iox 1000 MBT BB3P-1000
Kanuunuckas 2000 2 snepro6noka no 1000 MBr BBOP-1000
Jlennnrpanckan 4000 4 3ueprotnoka mo 1000 MBy PEMK-1000
Cmoncuckan 3000 3 oHeproGnoka o 1000 MBr PEMK-1000
Kypckas 4000 4 sHepro6Groka no 1000 MBT PEMK-1000
BunuGunckan 48 4 3Hepro6aoka no 12 MBr IITI-6
Benospexan 600 I DHeproGriok 600 MBr BH-600

5.2. Pecypcei, norpebnsemsie A3C, ee npoAayKuus
U 0TXOAbI NPOM3BOACTEA

I'nagroe otiimyme ADC or T2C coctout B NCNOJIL30BAHUY 50epHo20 2opio-
4620 BMECTO OPraHMYEeCKOr0 TOM/IMBa. Snepuoe ropiouce NONy4al0T U3 npu-
POOHO20 ypana, KOTOpbIit m0OBIBAKT AuGO g waxtax (®pauuyus, Hurep,

NOA3EMHOTO BbILIENAYHBAH U (CHIA, Kanapa, Poccus). Hpupoansiit ypan —
TO CMCECh B OCHOBHOM Hejle IS merocs u3oTona ypana 23U (Gonee 99 %) 1 ne-
fauerocs usotona 235U (0,71 %), KOTOPbIit cOOTBETCTBEHHO M TipescTaBnger
cobolt sneproe roptouee. Jlna padorts Peaktopoe ADC Tpebyercs oborauge-
HWe ypaua. nga storo NpUpOHBIN ypaH (puc. 5.2) HanpasnseTcs na oborartu-
TEIbHBIN 32RO, nocJe NepepadoTkn Ha KoTopowm 90 % NpupoaHoro obenHen-
HOFO ypaHa nanpasnsercs na XpaHeHue, a 10 % npuobperaror oboramenue no
HECKOJIBKHX TMPOLUEHTOR (3,3—4,4 % npy JHEPFETHYE CKUX peakTopos).

1000 kr npupoguero ypaHa
(7.1 ke 25y

AxTupHas
30Ha
100 xr peakTopa

3anog
no oborameyso
Ypaea

3apog
110 H3TOTOBIEH IO
TB3JIOR

95,6 kr PPU 44 pr 15y

(8cero 100 xr)

100 kr
O6ennennmit YPaH Ha XpaHeHue:
8973 kr U 2,7 xo By
(Beero 900 kr) Ha nepepatorky:
94,03 kr 2%y
126 kv 25y
Pue. 5.2, Mpepamenus RAEPHOTo Topoyero B TOMIHBHOM 1| HK- 0,74 KT {LLTyTOHMs)
1€ (195 BOAG-BOIAHOTO PeaxTopa BBIP-1000) 3,97 xr mpoaykros genenuy
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OforameHHblii ypan (TouHee — AHOKCHA YpaHa) HalpaeBjseTCcs Ha 3aBOi,
M3rOTAB/IMBAIOLINI TB3Ibl — mentoguioersiowue sremenmor. U3 nuokcuaa
ypaHa Je/1al0T UMINMHAPUUECKHe TablIETKU 1HaMEeTPOM OKOJIO 9 MM H BLICOTOH
15—30 MM. DTy TabNeTKH MOMELIAKT B FepMETHYHbBIE TOHKOCTEHHBIS LIHPKO-
Huesble TpyGkH AnuHoi noutu B 4 M. DT0 U ecTh TBIJILL. TB2/BI COOUpAIOT B
mennossioessouue coopku (TBC) No HECKONBKO COTEH ITYK, KOTOPbIE Y100~
HO [OMELIATH U H3BJIEKATh W3 AKTHBHOI 30HBI peaKTopa.

Bce manbHeiliue npoueccsl «ropeHus» — pacuennenus suep U ¢ 06-
pazoBaHMEM OCKOJIKOB JIEJIEHNS, PAJIMOAKTHBHBIX Ta30B, pacnyXaHHEM Talne-
TOK W T.JI. IPOMCXONT BHYTPH TPyOKH TBd/1a, FepMETUYHOCTD KOTOPOii JOMXK-
Ha OBITH rapaHTUpOBaHa.

Tocsie nocreneHHoro paciennenus 233U u yMeHbIIEHHS €r0 KOHLEHTpa-
uuu go 1,26 % {cM. puc. 5.2), xoraa MOLIHOCTL peakTopa cCyLSCTBEHHO
ymeHbmiaetcs, TBC M3BIEKaoT U3 PeakTopa, HEKOTOPOE BPeMs XpaHAT B Oac-
celile BLIAEP/KKHM, @ 3aTeM HAMpaBJfAlOT HA PaJHOXUMHUECKHI 3aBO 514 Ie-
pepaloTKH.

Takum oGpasom, B oThuune oT TOC, r/1€ TOMIIHBO CKUrAETCH MOJHOCTBIO
(no kpaiineii Mepe, kK sToMy cTpeMsTes), Ha ADC nobutees 100 % pacuiernie-
HHS AACPHOTO FOPIYEro HeBo3MoxkHO. OTcroa — HEBO3MOKHOCTh OUEHHUBATD
KT ADC ¢ noMoLisio YAEJIbHOrO pacxoja YCJIOBHOTO TOIUIMBA. 3JECh Ke
noguepkHem, 4to ADC He MCnoJb3yeT BO3AYX LN OKMCIIEHWs TOMJINBA, OT-
CYTCTBY FOT KaKue-iu60 BbIOpOCHI 30J1bl, OKCH/0B CEpPbI, a30Ta, YIIIEpoAa U TaK
nanee, xapakrepubie gig TOC. Mano Toro, naxe pagHoakTHBHLIA GoH BONU3IU
ADC meHblie, yem y TOC (010T QoH co3naeTcs 3/IEMEHTAMH, CONEPKALLMMHU-
cs B 30J1€). Pe3y/ibTaTOM Je/ICHUS 9ACp PACUIENISIOLIUXCSA DJIEMEHTOB B A1ep-
HOM pEaKTope sABJISETCA BbIIEGNEHHE OIPOMHOTC KOJIMYECTBA TEANA, KOTOPOE
HCIIONb3YeTCA AUIA NONYUeHUs napa.

Taxum oOpasom, soeprvtii peaxmop ADC — 3T0 aHaNlor NapoBOro KOoT/a B
IITY TAC. Cava ITY ADC npunuunuanbHo He oTiauuaereda ot [TY TOC:
OHA TaKKe COASPKHT MNapoBYi0 TypOuHY, KOHJEHCATOP, CUCTEMY pereHepa-
[IMH, NHTATeNbHbIA HACOC, KOHAeHcaToOuuCTKY, Tak e, kak U TOC, ADC no-
TpebseT FPOMajHOE KOJIMUECTBO BOJbI JUIS OXJIaXK/1EHHS KOHISHCATOPOB.

Monezubiv npoaykrom padorel ADC ciyxuT onekrpoduepris 3. ng oueH-
ku 3pdektuBHocTn ADC, TouHee sHeprodnoka ADC, cayxut ero KI1J1 Herro

n HETTO = S/Qpea[p (S 1)
e D — OTNYILIEHHAs 32 BHIOPAHHbIA Nepuoa NeKTPoIHeprus; ., — Ten-
710, BBIICTUBIIEECH B PSAaKTOPE 32 3TOT NEPHOA.

IoncuuTtannslii Takum ofpazom KI1J ADC coctaBnget Beero 30—32 %,
Ho cpaBuuBate €ro ¢ KIIJI TOC, cocrasnstomum 37—40 %, cTporo rosops,
He BIOJIHE MPAaBOMOYHO.

Tono6Ho Tomy, kak THC umeeT OTXO/bI B BUAE 30.1bl M APYTUX BbIOPOCOB,
ADC TakKe MMEET OTX0/bl, OJIHAKO OHM 0c060T0 Buaa. DTO B TMEPEBYIO O4e-
pens oTpaboTasluee sjAepHOE TOMIHUBO, a TAKKE APYIME PajlUOAKTUBHBIC OC-
TAaTKH. DTH OTXOAB! YTH/IM3UPYIOT: CHAYAA WX BbIJEPIKNUBAIOT B CTIEHHAJIBHBIX
facceiiHax AM9 YMEHbIIEHHs pajHOaKTHBHOCTH, a NIOTOM HATpPaB/siOT Ha re-
pepaboTKy Ha pajMOXUMUUYECKHE 32BOJIB, I/1€ U3 HUX H3BJICKAOT LICHHBIE KOM-
NIOHEHTHI, B TOM YHCJIE ¥ HECTOPEBIISe B PEaKTOPE TOTIIHBO,
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Hoasenem wuror: ADC — 510 JHEPreTHUECKOe NpeAnpUaTHE, BBIPabaThI-
BAIOWEE DNCKTPOIHEPIHIO U3 3HEPruM, BbIaeNsomeiics MpH pPagnoOaKTHBHOM
pacnaze s1€MEeHTOB, COnepPIKALIHXCS B TBI/IAX,

5.3. Mpeacraenenue o saepHbIx peakTopax pa3nuyHoOro Tuna

lprEnnouansnas cxema A0EPHO20 PeaKmopa Ha TaK HA3LIBAEMbIX Teri-
TIOBBIX (MEANEHHbIX) HEITPOHAX NOKA3aHa Ha puc. 5.3. Ilepen Tem, kak nepeii-
TH K OHCAHUIO €ro paboThl, HANOMHUM, 4TO PacCILeIIEHHE Axpa Nendmerocs
JIEMEHTA NPOUCXOJNT BC/IEACTBUE NONALAHHA B HEO HeitTpona. [pu »rom
BOSHHKAKOT ABHIKYUIHECH ¢ OO0/BINOIL CKOPOCTBIO OCKOJNIKM AeneHus (sipa
APYTHX DIIEMEHTOB) U 2—3 HOBBIX Heltpona. IlocnenHre cnocobubl BbI3bI-
BaTb JIC/ICHHE HOBBIX sAAep, N XapakTep majibHelnero npouecca OyneT 3aBu-
CCTh OT XapakTepa u3MeHeHus GajaHca HEHTPoHOB. Ecnu u3 o6pasyiouuxcs
TI0C/I€ KaXA0TO aKTa paciuenieHns sapa 2—3 HEUTPOHOB, 1-—2 HeiiTpona Gy-
AYT «norudaTey (T.e, He BHI3LIBATHL aKTA CIEAYIOLIETO AENCHWS), TO OCTABIIHIi-
O W paclienMBINKi cneayiouiee supo | HEHTPOH Oy aeT nocToaHHO «nopjep-
KUBATL) X CyuecTBOBaHKe, Ecnn, Hanpumep, B HEKOTOPBIH HavanbHBIH MO-
MEHT cywecTBoBano 100 Heiitponos, To NPH OTMCAHHBIX BbINIE YCIIOBUAX
JTOT yPOBEHb HEHTPOHOB By AeT HoaNePKUBATLCS NOCTOSIHHBLIM, N peaKLH4 Je-
lieHns By aeT HOCUTH CTaUMOHAPHLIH XapakTep. Ecnu upcno HEHTPOHOB nocTo-
HHO OyJIET yBeIMUMBATLCS, TO NPOM3OAIET TEMIOBOM B3pbIB, ecnu YMEHB-
IaTbCA, TO peakuHs npekpaTuTes (uau nepeAaeT Ha MeHbIIHi YPOBEHb Ten-
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Puc. 5.3. Cxema HAEPHOI'O PEAKTOPA MA TeMIOBLIX HedTpoHax:

{ — perynupyroupmit CTEPHCHR; 2 — GUOJI0rHYecKas 3amura: 3 —
OTpakaTe s, 4 — JAMCARKTEND, 5 — TBAj

£
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noBeiaeseHus). Uem Bblllle CTAUMOHAPHBIH YPOBEHb HHC/A CYLICCTBYIOUINX
HEHTPOHOB, TeM OOJbILE MOIHOCTb PEAKTOPA.

OOpasylollecs B pe3ysbTaTe AC/ICHHA HEHTPOHBI MOFYT ObITE ObICTHPBIMU
(T.€. UMETH GOJIbIIYIO CKOPOCTb) M MeOaeHbIMU (TennioBbIMH). BeposaTHOCTD
33aXBaTa METEHHOTO HEHTPOHA AAPOM M €r0 TMOCJIEAYHWEro paciienicoHus
GONbILE, UeM BBICTPOro HelTpoHa, [[09TOMY TBINbI OKPYKAKT 3amediumenem
(o6BIuHO 5TO BOAa, rpaduTOBA KNA/Ka U ApyTHe marepuaibl). BeicTpeie Hei-
TPOHBI 3aMEUISIOTCS, M MO3TOMY PACCMATPUBACMBIE HUKE OHEPrETHUECKHME
peakTopbl OTHOCATCA K PEaKTOPaM Ha MEATICHHbIX (TennoBeIX) HEHTPOHAX.

JInsg yMmeHbIIEHUs yTeuky HEHTPOHOB U3 PEAKTOpA €ro cHabXaloT ompadica-
menen. OBBIMHO OH [E/18ETCA W3 TAKHX e MATEPHA/IOB KakK W 3aMEUTHTEb,

M3MEHSIOT MOLWHOCTh PEAKTOPa ¢ NOMOLIbI) CTEPKHEH CUCTEMbI pEryu-
poatus 1 3aiHTel (CY3), BbIIOJHCHHBIX H3 MATEPHAJIOB XOPOLIO NOT/IOMAI0-
IIHX HelTpoHsl. IIpu ONycKaHUn cTepiKHEH (puc. 5.3) NOMmoleHNe HEHTpO-
HOB yBelnuuBaercs, obuiee UMc/0 HEHTPOHOB YMEHbLIAETCS, M MOLIHOCTE
peaKTopa TakKe yMEeHBIIAETCs BILIOTh 10 MOJIHOH OCTAHOBKH.

PeakTop OKPYIKAETCH OUOLO2UYECKON 3Guumotl — KNaAKOH U3 TAKEIOro
GeToHa, PEeIOXPAHSIOLIEH N1EPCOHan OT BO3AEHCTBUS MELICHHBIX W OBICTPBIX
HENTPOHOB U HOHHM3HMPYIOWIETO H3Iy4eHHsl.

KoMuuecTRO CTANMOHAPHO CYNISCTBYHOLUX HEHTPOHOB ONPEACILET YHCHO
06pa3yIOIWKMXCH OCKO/IKOB JIEJIEHUS AP, KOTOPbIC pasneTaioTCs B pasHbIe CTO-
POHBI C OTPOMHO#H CKOPOCTbIO. TOPMOXKEHHE OCKOJIKOB NPUBOANT K PasorpeBy
TON;IMBA M CTEHOK TBIOB. JINd CHSTHA 3TOr0 Temia B peakTop (puc. 5.3)
N0JAETCH MenIOHoCUmMeTb, HATPEB KOTOPOTO M TPEICTaBIsET ue/ib paboThl
snepHoro peaktopa. B Haubonee pacnpoCTPaHCHHbBIX TUNAX AAEPHBIX PEAKTO-
pOB B KAuECTBE TEIUIOHOCUTE!IS MCMONL3YIOT OOBIMHYIO BOAY, CCTECTBEHHO,
BLICOKOTO KauecTBa.

TIpakTHyecKH BCs MHPOBas aTtomHad sHepreTnka GazupyeTcs Ha kopmyc-
HBIX peakTopax. Kak ciegyer u3 camoro Ha3BaHHs, UX MIABHOH 0COOEHHO-
CTBIO ABJAETCA UCIIO/IL30BAHHE JJIA Pa3MEILEHNs AKTUBHOM 30HbI TOJICTOCTCH-
HOTO (UITHHAPHYECKOro Koprnyca.

B cBOKO ouepeab KOPTyCHDIE PEAKTOPBI BBITIOJIHIIOT € BOJIOH MO 1aBICHH-
em (B aurimiickoii Tpanckpununn PWR — pressed water reactor, B pycckoi
BBDP — 60d0-6008H0t duepemuteckuti peakmop), v kunsmue (BWR —
boiling water reactor). B Boj0-BOASHOM PeaKTOPe LUPKYJIUPYET TONBKO BOJA
MO/ BBICOKMM AaBjieHHeM. B xunsiygem peakmope B €ro KOpIyce Haj NnoBepx-
HOCTBIO JKHIKOCTH 00pasyeTcs HACHIIEHHBIH BOAAHOM nap, KOTOPBIM Hanpas-
nsaeTcs B napoByto TypOuny. B PoccHu peakTOphl KUMNALIEro TUMA HE CTPOSAT.
B xOopryCHBIX PeakTOpax U TEIUIOHOCUTENEM, H 3aMEUINTENIEM ABNACTCA BOAA.

ANbLTepHATHBOM KOPIYCHBIM PEaKTOPAM SIBISIOTCH KAHAIbHbIE PEAKMOpbl,
koTopble cTpounu Tonbko B CoeTckom Corose noj Ha3BaHUEM PEMK — pe-
akTop GOJIbLIOH MOMHOCTH KaHabHbll. Takoi peakTop npeacTasuseT cobok
rpadUTORYIO KNajKy ¢ MHOTOMWC/ICHHBIMH KaHANAMH, B KaXIApIM U3 KOTOPBIX
BCTaBJIgeTCsA Kak Obl HeGONbLUIONH KUNAMNA peakTop Manoro Auamerpa. 3amel-
UTEIEM B TAKOM PEAKTOPE CIYXKHT rpaduT, a TeMIOHOCHTENIEM — BOJIA.

Ha puc. 5.4, ¢ nokaszan TpoAO/bHBIN pazpes peakTopa BB3P-1000, na
puc. 5.4, 6 — ero BHeWHHH Bujl, a B Tabn, 5.2 NPEACTAB/ICHbI OCHOBHBIE Xa-
pakTepucTukyn peaktopo BBOP-1000 1 BB3P-440.
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Puc. 5.4. Agepnpiii peakrop BBIP-1000:

4 — UPONOABHELA paspes, & — obwmit pup;
I — npuBon crepamneit C¥3; 2 — mwnumka
¢ KONUAIKOBOH rafixoil; 3 — xpuuuka kopry-
cd peakropa; 4 — kopnyc peakropa; 5 —
TIOABECHAA WAXTA; 6 — KMIbLEBOE YINOTHE-
Hie, 7 — nosc axruBHOH soubt; & — TBC;

9 — TBC ¢ peryaupylouss 3ieMeHTOM



Yempoticmso U ¢pyHKyuoHupoganue ASC pasnuyHozo muna

TaGauua 5.2
OcHOBHBIE XAPAKTEPHCTHKH peaxTopor BBIP

DuepreTAYECKHIl peakTop
Tokasarenb BB2P-1000 BBDOP-440
Tennosas MowHocTe, MBT 3000 1375
DHepreTviecKas MOLHOCTE dHeprodioka, MBT 1000 440
KILJ sHeprodaoka, %o 33 31,5
JlaBnenyte rennoHocuTeNs B neprom kopuyce, Mlla 15,7 12,26
Temneparypa BOjIbl Ha BXOE, °C 239 269
Cpennii [10/10TpeR BOJAH B peakTope, °C 33,5 31
Pacxo/t BO/TBI HEpE3 peakTop, MY/u 76 000 39 000
KonM4ecTBO IMPKYIALMOHHBIX MIETe b, WIT. 4 6
3arpy3ka TOMAuBa, T 66 42
O6orauesye TOIANEa, Yo 4.4 33
Kopnyc peakTopa (0e3 KpLIIKH):

MaxkerMmalisHblit TuaMeTp (¢ aTpyCKaMu), MM 5280 4350
BuyTtpenunit ayamerp, Mm 4070 3560
BricoTa, MM 10 850 11 800
Macca, T 304 2088

Ha puc. 5.5 nokasan kopnyc peakropa BB3P-440 Bo Bpemsi H3roToBIeHUA
Ha 3aBOJE.

Kopnyc peakTopa COCTOMT M3 LIKIMHIPHYECKOrO cocyaa (CM. puc. 5.4) u
KpbILKH 3, NPUTATHBAEMOl K COCYAYy MHOrOYMC/ICHHBIMHM WINWIBKAMHK 2 €O
CreLMATLHBIMH KOJINa4KOBbIMH railkaMu. B cocyse noJBelMBaeTcs wWaxra J,
npeacTaBigionas coboil TOHKOCTEHHbIH COCYa ¢ YNIIOTHEHUEM 6 U CHCTEMOI
OTBEpPCTHH, 0BeCneYHBaIOINX HANPABISHHOE [IBHKEHUE TeTIoHOCHTENs. Te-
naoxHocuTeN b (Boaa) ¢ aasneHueM 15,7 MIla u temnepartypoit 289 °C nocty-
11aeT TI0 YeThIPEM LITYHEPAM B KONBLEBOE [IPOCTPAHCTBO MEKAY KOPNYCOM H
[aXTOH M JBMXKETCA BHH3 MexaAy HuMW. Ha 3TO# cTagum BOJA BHINOTHAET
GyHKUMIO OTpaskaTens HeHiTpoHOB. JIHO LWAXThI 5 HMEET MHOTOYHCIIEHHbIC OT-
BEPCTHA, Y€PE3 KOTOpbie BOJA NMonajaeT BHYTPb LIAXThi, I7le pacnojaraercs
akmuenaa 3ona, cocrosimas u3 otaensHeix wecturpaHHeix TBC (pwuc. 5.6),
KaXabiil W3 KOTOpLIX coaepskuT 312 TBamos (puc. 5.7).

[MocTynuBwHi vyepes nephopupoBaHHOE AHO MIAXThl TEMIOHOCHTENs IBH-
JKETCS BBEPX, OMbIBACT TBIITbl, Pa30TPETHIE NPOLIECCOM AEIeHHS SIEPHOTO T0-
proyero, Harpesaercs U ¢ Temnepatypoii 322,5 °C uepes nepdopauun B Bepx-
Heil YacTW WIaXThl W YETbipe BHLIXOJHBIX OTBEPCTHA HAnpaBlAeTCa B 4YETbIpe
naporexeparopa.

Kopnye peaktopa npeacTaBinseT coOOH YHMKalbHYO KOHCTPYKLIMIO, CBa-
peHHYIO W3 OTAeNbHBIX obevaek (puc. 5.8), u3roTaBiMBaeMeIX KOBKOH. Macca
o6euaex pgocTuraet noutu 100 T. OHM BRINOIHAIOTCA ABYXCTeHHbIMU. Hapyx-
HAs 4acTh — W3 TEPMOCTO#KOM BEICOKONPOYHO# CTalH, a BHYTPCHHAA MIaKn-
pyeTca cloeM aycTeHWTHON Hepskapetowedl ctamm TonmuHoH 1020 mMm.
Macca xoprnyca Oe3 kpeiwiku npepsimacT 300 T, a KpBILUKH ¥ IUTHIEK J0CTH-
raet 100 T
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vy

Puc. 5.5. Kopnyc ageptoro peaktopa BBIP-1000
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Puc. 5.6. Telnossiaennoman cGopka peakrtopa THna BBIP-1000:
1 — uenrpansuasg Tpy6ra; 2 — Teaabl; 3 — TpyOka s cTepiuel pe-
TyIUPOBAHMUS

—
Pue. 5.7, Tennopblie a0 mHil dieMenT:

| — HaxkoneuHux; 2 — pa3pelHaf BTyAxa; 3 — obosovka; f — TON-
JuBHAA TalleTka, J — LHMKHAL 3ALYLIIKA

Ha puc. 5.9 nokaszaHel nonepeuHble pa3pessl M0 aKTHBHO{ 30He W N0 Npu-
pogam CV3 peaktopa BB3OP-440, uMeromero KOHCTPYKUMIO, aHAJIOI'MMHYIO
peakropy BBDP-1000. Cam peakTop BMecTe ¢ 6MOA0I'MUECKOH 3aIHTOH NOKa-
3aH Ha puc. 5.10. Ero Texundeckue gaHHsle npusesieHsl B Tabn. 5.2.

Peakrop xanaasHoro Tuna PEMK-1000 nokasad Ha puc. 5.11, a ero Tex-
HHYCCKHE jiaHHbIC CICAYIOLIHC!:

MowocTs 3neprodaoka paekrpuueckas, MBr ..o oo 1000
Moithocts peaktopa Temnesag, MBT. ... o oo oo 3200
K, 0. oo e e e e 31,3
BLiCOTA ARTHBHOM BOUBL, M o v sviins vm cwis o e o i ot 04 osin waenass o & 7
JIHAMETP BKTHBHOH B0HBI, M o\ o0 vttt e i oo c e i e 1.8
YHCO KAHAIIOB . o o vt vt e tee e ee e e et e e, 1693
FArpY IR TOMABBA v virs v shmdn i sion i SRdsn 18 i Vsviss s S s 162
OB0TaMEHHE TOITEBA, Y0 . . o v et e e oo ettt 2
JIHAMETP TBOIA, MM o oot e ettt it 1306
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Puc. 5.8. DieMenTol 1 HITOTORIe KIS kopnyca peaktopa BBIP-1000 ¢ ykatanuem pazme-
POB H Macc
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Puc. 5.9. llouepeunnic paipeint mo peaktopy BBIP-440:

| — KaHaa KOWTPOJA TCHNOBBIX noTokoB; 2 — ¢bopka CY3; 3 — ronnusnas copka; 4 — KOPIYC;
5 — BXOJ TeMIOHOCMTE S, 6 ~— BbIX0 TEMNOHOCHTENS; 7 — KaHAT KOHTPOIA HEHTPOHHOIO [OTOKE

On cocTouT 13 cobeTBeHHO peakTopa /, HapabaHOB-cenapaTopos J, IaBHbIX
LMPKYIAIMOHHBIX HACOCOB 6 M BOAAHBIX M NAPOBOAAHBIX KOMMYHHKaIHH.

Axmuenas 30na peakropa npeicrtapiger coGoif rpapuToBylo knaaky 10
(puc. 5.12) uz 6roxoB cevenneM 250%250 mm. B uenTpe Kaxkzaoro 61oka Bel-
NOTHEHO BCPTHKAMLHOE OTBEPCTHE (KaHaT), B KOTOPOC NoMeulaeTca napore-
HepHpylowliee ycTpoiicTBo. COBOKYITHOCTS NAPOTEHEPUPYIOIIEr0 YCTPOHCTRA,
KJaIKW M 3JIEMCHTOB MX YCTAHOBKM HA3biBAalOT MEXHONOSUYECKUM KAHAIOM.
Ou Bimovaer B cebs TpyOy, COCTOSLIYIO W3 LESHTPansHON (UMPKOHHEBOIH)
yactu /1, pacnosioxeHHOH B 06nacTu rpaduToBoil knaaku 10, u ABYX KOHLE-
BbIX uacTeii 4 W /4, BBLINOJHEHHBIX W3 HepXaBerowei ctand. BHYTpu ueH-
TpanbHOl yacTH TpyObl noasewrnaetea TBC, cocToswman M3 AByX nocieno-
BaTEIbHO PACMONOKEHHLIX NMyukoB (puc. 5.13). Kaxabliii myyok cOCTOUT u3
18 cTepKHEBBIX TBLIOB HAPYXKHbIM IHaMeTpOM [3,6 MM, TOIIUHON CTCHKH
0,9 MM ¥ 3AMHOH 3,5 M.

B HIKHIONW KOHUCBYHK YacTs TPyObl /4 KaXXIOTO KaHajaa nocTynaeT Boja
oT rnmaBHoro uupkyasiuonHoro Hacoca (ILIH) (em. puc. 5.11) v aswxercs
BBepx, omsiBas nyvykn 9 TBC (em. puc. 5.12). [Ipu 5TOM BOj1a Harpesaercs /10
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Puc. 5.10. Peaxtop BBIP-440 B GeTonHOM MIAXTe M € 3AUIHTHRIM KONNAKOM:

{ — Bepxnuii Gnok ¢ npusozamu CY3; 2 — maxra peakTopa; 3 -—— BbleMHAA KOPINHA, 4 — aKTHR-
Has 30Ha; 5 — KOpNyc peaxropa
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Puc, 5.11. Peakrop PEMK-1000:

! - cofictBeHHO peakTop, 2 — BOAAHKEIS KOMMyHMKALUMY, 3 — [1APOBOAAHEIE KOMMYHUKaIY; 4 -—
neperpysoutias Mamuna, 5§ — Oapadan-cenaparop; 6 — ['LLH

COCTOAHHMA KMNCHMA, YACTHYHO MCNApPAETCA U ¢ MAacCOBLIM MAPOCOACPKAHHEM
npuMepHo 15 % Hanpasnsetcs B Gapaan-cenaparop 5 (cm. puc. 5.11). 3necs
BOJA M Nap pasiesifsloTcA. nap HanpaenseTcA B TMapoBylo TypOuHY, a BOIa ¢
nomowsto 'HL[ crHoBa Bo3spaiuaeTcsa B TEXHONOTHUCCKHE KaHaJIbI,

Axmusnasn sona (rpaduToBas KnaakKa) OKpysKaeTcs CTalbHbIM TepMETHY-
HbIM KOKYXOM H 3allOIHAETCA CMECHIO Te/IHA W a30Ta Nnpu HeGOoMsIIOM H30bI-
TOYHOM AaBICHHH.
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Prc. 5.12. Texnonoruseckmii kanan peaxropa PEMK-1000:

! — cransuag upobka GUoNOCHuUeCKOH 33IMTH; 2 — Ononornucckas sawmra; 3, /2 — BECPXHAS M
HHACHAS MCTINOKOHCTPYKUMH PEakTopa; 4, /4 — KONUCREIC gacTy TpyGbl TCXHONOTHUESCKOID Kax
Hala; 5 — KPErieHHe BePXHell KOHUERoM vacTi K KOPIIYCyY TEXHOOIHYECKOID KaHana, 6 — mnos-
seewa TBC, 7 — sanopran npobka; § — YNpYTHE paspesHble rpadMTOBBE Konbua; 9 — myuxu
TBC; 10 - rpadurosas kragka; /] — Cpeansa (HHpROHMEEas) HacTh TPy6LI TEXHOROIMHIE CKOTO Ka-
nana auamerpom 88 MM K ToawmEI 4 MM; [3 — GeTonwoe ocuopanue, /5 — cuabdioHHBle KoM-
NCHCATOPbI; /6 — calbHUKOBOE YINOTHeHHe
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Pre. 5.13. [lyyox teauion TBC peaxro-

6 pa PEMK:
! [ —— noasecka; 2 — nepexoanuk; 3 —
\ 7 XBOCTOBMK, 4 —— TBMI; 5 — HecylIHi
i CTEPKCHB, 6 — HAKOHEYHUK, 7 ~— raiika




COBPEMEHHAA TEMNNIO3HEPTETUKA NIABA 5

5.4. Cpaexenue peakropos Tunos BB3P u PEMK

B Poccun pabotaet 14 Bogo-Boasnsix peaktopos THna BBAP oSweit Mo
HOCTBIO 10 640 MBT 1 11 KaHanbHBIX rpadUTOBBIX peakTOpoB Tuna PBMK
obwerd MowHocTbI0 11 000 MBT (cM. Tabn. 5.1). 3a py6exom pEaKToOpoR Ka-
HapHOTO THMa, aHanornunsiM PEMK, we crpoar.

I'nagnoe npeumymecrso peakropoe tuna BBBP nepex PBMK coctout B
ux Gonbuieii GesonacHocTH. 3TO OnpeaenseTca TpeMs NpUUUHAMMU:

peakrop BBOP npuHuunuansHo He MMeeT Tak Ha3biBAEMbIX TOSIOMKHTETb-
HBIX OOpaTHBIX CBA3EH, T.e. B CIyuac nOTEPH TEMIOHOCHTENA M NOTEPH OXJa-
KACHWA AKTUBHOM 30HBI LIENHAA PeaKMA FOPeHUs 1 ASPHOTO TONNBA 3aTyXa-
€T, & He pasroHserca, kak B PEMK;

akTHBHaA 30Ha BBOP ne copepxut ropiouero Bewectsa (rpadura), koto-
poro B akTuBHOH 30He PBMK oxkono 2 Teic. T;

peaktop BBOP umeer sammtHyo ofonouky, He JOTIyCKalOWYy10 BhIXOJa
PasHOaKTUBHOCTH 3a npejessl ADC naxe Npu paspyllieHUH KOpryca peakTo-
pa; BBINOMHHUTE €AWHBIA 3awMTHHIE konnak ana PBMEK HeBo3MoHO M3-3a
GonbLIOH pa3BETBIGHHOCTH TPYD peakTOPHOrO KOHTYpa.

Camoe raBHOe mpenMyiecTso peakropa BBAP — 6ombian OezonacHoCTh,
3HaYEHHE KOTOPOH MONHOCTBIO OCO3HAMH, K COXKATCHMIO, THILL nocie YepHo-
OBLTLCKOM KAaTaCTPO(sI, XOTH 9TO ObI0 W3BECTHO AaBHO. U To, uTo B SHEPIreTHKE
Pocenu sneprofnokn PEMK nosnyunnu Tem He memee UIHPOKOE pacrnpocTpaHe-
Hue, 00BACHATCA TeM, YTO A0 BBOAA B KoHue 70-X rodos 3aBoa «AToMMaIl,
Oponspozamero pekropsl Tna BBOP, CCCP mor npowssoauTs TOMBKO M0 01-
HOMY Koprmycy peakropa B roa (Ha Mxopckom 3asoge). Celiuac Poccus npous-
BOJIMT TOJIBKO yCOBEPIIEHCTBOBAHHBIC BbICOKOHAMIEKHBIE peakTopsl THna BBAP.
3aBoJ « ATOMMAIL» MOKET W3rOTaBAMBATh OT 4 10 § PeaKTOpORB B rof.

Onnaxo B 3amuty PBMK Heo6X0aMMO0 CKazaTh €1e HECKOMbKO CIOB.

Kopnyc BBOP uMeeT ruraHTckde pasMepsi, a W3roTOBIEHHE ero BechMa
TpyAoeMKo. Ero pasmeps OrpaHuueHbl TOCTHIKEHHEM NPEACILHOIO COCTOS-
HUA TPOYHOCTH, TAK KAK MCXAHMYECKNE HAMPAXKEHUs, Pa3phiBAIOIINE KOPITYC,
TIPONOPUMOHATLHBI €10 INAMETPY M BHYTPEHHEMY JaBJIEHHIO B HEM (IIPH 3TOM
HEOOXO0IMMO YUMTRIBATE OXPYMYMBAHNE MeTaNa Moj JeHCTBHEM HeHTpOHHO-
ro obay4eHns). Kpome Toro, rabapurs kopnyca BBDP OrpaHuueHsl TpeboBa-
HUAMY JKE/Ie3HONOPOXKHON nepesosku. Bee 310 npusoanT k ToMy, uto ms
BBOP uveetca nekoropas npeaensHas MOwHOCTS, obycnoBJieHHas pasmepa-
MM Kopryca. Hanpumep, makcumanstas mommnHocts BBAP & CLUA pocTurna
1300 MBT u nnuna ero kopnyca cocTapiaser 13,42 M npu auamertpe 5,6 M.
Hns PEMK Takux npoGriem HeT, Tak Kak ero MOLIHOCTb MOJKET GbITh yBeu-
Y€Ha MPOCTHIM HApAWKHBAHWEM YMCIA napaiielbHbiX TEXHOAOTHUECKHX KaHa-
0B B rpauTOBOI KNajKe (IPH 3TOM, KOHEUHO, YCIIOKHAETCA CHCTEMa pasia-
4M 1 cBopa mapa M3 TEXHOIOrMYECKMX KaHaoB). [ToBblUIEHME eAMHUUHOMN
MOIIHOCTH PeakTOpOB O4Y€Hb BaXKHO, TaK KaK CTOMMOCTL CTpouTenbeTBa ADC
BeCbMa BbiCOKa W npesbiinaeT 1100 pom/kBT. [ToBbimenue equuuinoil Mou-
HOCTH BCCr1da NPUBOJNT K CHHKEHUIO cTouMOocTH 1 KBT yeTanoBneHHo# Mom-
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HOCTH, TAK Kaxk MPH 3TOM YKpYTHAoTes Takue 3nementhl kak ['LIH, naporene-
patops! (uin GapabaHbl-cenaparopel), Naposas TypOKHa CO BCEM ee CJIOKHBIM
XO3AHCTBOM, YAELIEBIACTCS y/elibHad CTOWMOCTL CHCTCMbI ABTOMATHKH, BO-
nocHabKeHna v T.0. Vke ouenb naBHo Ha Mrramauckoit ADC (JIutsa) paGo-
Taet peaxtop THna PBMK momHocTeio 1500 MBT (31).

BaxXHBIM 1peuMyiecTBoM peaxktopa thna PBMK aBjisieTcs BO3MOKHOCTD
HenpepbIBHOM neperpy3ku Tonuba (3amerel TBC) neperpy3o4Holi MammHoH
(eM. pHe. 5.11), ¢ NOMOLIBIO KOTOPO#i €XKEeCYTOUHO 3aMCHAIOT 3—4 TBC. Pe-
axtop Tura BBOP Heo0X0MMMO OCTaHABNIMBATh SXKEMOJHO (CO CHATHEM BEpX-
Hero 610Ka W KPbILIKK — CM. pHC. 5.4) s Toro, 4To0bt u3Bjieds 1/3 Tonimea
W3 UEHTPATLHON YacTH aKTUBHOI 30HbI, I€ BbIropanue uaeT ObicTpee. 3areM
1/3 Toruiusa nepemeitaloT U3 cpeaHeil 4acTH aKTHBHOM 30HBI B LEHTPAJIbHYIO
4acTb W 13 nepudepriitHoii — B CPEaHIOI0; B 0¢BOOOK/AEHHOI nepudepuiiHoi
YaCTH AKTHBHOM 30HbI ycTanaBmuBalotes TBC co cesxumy TBaiamu. [1pasaa,
neperpy3Kky TOIUIMBA, COBMELIAIOT C TIAHOBO-NPEAYNPEANTEbHBIMU PEMOH-
tamu (T1TTP) anutensHocThio 20—40 cyT Apyroro o6opyaoBaHus 3ueprobio-
ka. Ho B mo6om ciydae neoOXoAWMOCTb €XErOAHOMN repe3arpy3ky TOTIKBA
(ceifuac 1OCTENEHHO peliaeTes BONPOC O MPOJICHHK TOINJIMBHOW KOMIARHN
J0 18 Mec) NpHBOIUT K CHMKEHHIO KO3 dULHEHTA HCII0/Ib30BaAHUS YCTAHOB-
sienroil MomHoctu (KUYM).

5.5. TexHonOrnueckue CXemol NPOU3BOACTBA 3NeKTPOIHepruv Ha AC
¢ peakropamu Tunos BBIP u PBMK 5

Peaktopet THna BBOP ucnone3yloT Ui CTPOMTE/ILCTBA OGYXKONMYPHBIX
AIC. Kax caeayet ns vaspanus, Takags ADC (puc. 5.14) COCTOMT K3 ABYX KOH-
TypoB. [TepBblii KOHTYP PACTIONOKEH B peakmopHom omoerenuu. On BKIOYa-
er peaktop Tuna BBIP, uepes kotopsii ¢ nomouibio [/{H npokaunBaeTca Bo-
na noa aasneHueM 15,7 MITa (160 ar). Ha Bxone B peakTop Boda UMeEET TeM-
neparypy 289 °C, na eixoge — 322 °C. [Ipu nasnesun B 160 ar Boga MOXKeT
3aKUIIETh, KAK BUAHO M3 puc. 1.2, Tonbko npu Temreparype 346 °C u, Takum
obpa3soM, B MEpBOM KOHTYpe ABYXKORTYpHOH ADC Beerna unpKyJInpyer Tollb-
ko Boja 6e3 oOpasoBanua napa.

U3 anepuoro peaktopa JP Boaa ¢ Temneparypoii 322 °C noctynaer B napo-
zenepamop. [aporeHepaTop — 9TO TOPH3OHTANBHBIH LIMTHHAPHUCCKHA COCY
(GapaGaH), 4acTHYHO 3aNOJHCHHBIA TNWTATENbHOM BOJOH BTOPOrO KOHTYPA;
HaJ BOJAOH MMEeTCH MapoBOE NpOCcTpaHcTBo. B Boay morpyskKeHbl MHOTOUHKC-
neHnbie TpyOb! aporeneparTopa 77, B KOTOpbIE NOCTYNAET BOAA K3 S/IEPHOTO
peakTopa. MOKHO CKa3aThb, YTO NAPOreHEPATOP — 3TO KHIATUIBHHUK, BbIlAPHK-
BAIOLWH BOAY IPH MOBBILCHHOM AaBieHuiu. C n10MouUbIo MHTATE/IEHOTO HACO-
ca [IH v COOTBETCTBYIOWEr0 BhiGopa TYpOHHBI B MAPOreHEPaTope Co3AaeTCs
JaBJIEHME CYLIECTBEHHO MEHblee, YeM B MEpPBOM KOHTYpe (A/d peakTopa
BB2P-1000 u Typbunst momuocteio 1000 MBT 3T0 aassienue cBexero napa
Py = 60 ar). [Nosromy yxe npu Harpese 10 275 °C B COOTBETCTBHH ¢ puc. 1.2

BO/1a B NaporeHeparope 3aKUIAET BCJEACTBME HArpeBa ¢ TEMIOHOCHTEJIEM,
10— 78 145
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{TaporypBunnoe orgenenue
60 ar, 275°C
T
19 ar, 250 °C

Puc. 5.14. Cxema asyxkontyproit A3C ¢ BO10-BOASHLIM peakTopom Tuna BBIP (npueexennnie
uudper oTHoeaTen k BRIP-1000)

HMEIoUIHM Temneparypy 322 °C. Takum ofpasowm, B naporeneparope, ABJfto-
HIHMCA CBASLIBAIOLINM 3BCHOM MEPBOTO 1 BTOPOTO KOHTYpa (HO pacnonoxen-
HOM B PCakTOPHOM OTAENCHHM), TeHEPHpPYETCH CYXOH HacbluleHHBIA map c
AABIICHHEM py = 60 aT ¥ TeMneparypoii fy = 275 °C (cBexwmii nap). Eciu ro-

BOPUTB CTPOro, TO OTOT map —— BA@KHEIA, OJHAKO cro BAANCHOCHL Mana
(0,5 %). M ceitaac Mbr oT™Meuacm nepeyio ocobenHocTs ADC — Huskue Ha-
HATbHBIC NAPAMETPbI U BIAKHBINA Nap HAa BXojc B TypOuny.

DTOT nap wanpasisercs B LB/ naposoii TypbuHbl. 3nech oH pacmupsercs
A0 AapiieHus nipumepro 1 MITa (10 ar). Bui6op sToro aaenens oOyciioBien
TEM, YTO y¥Ke TIPH OTOM AABJEHHM BNAKHOCTE napa nocturaer 10—I12 %, u
Karjiv Bnaru, ABuKyliueca ¢ GosibIIOi CKOPOCTEIO, IPHBOAAT K HHTCHCHBHOI
SPO3NK H pasMbIBAM AcTaliel NpoTovHOi uacTu NapoBoH TYPOUHLL.

Moaromy w3 /[BJ nap HANPaBIIAETCS B Cenaparop-naponeperpesares
(CIII). B cenaparope C ot Tapa 0TAEJIACTCs Bllara, U OH MOCTYIAeT B napo-
neperpesarens fI71, rae ero TapamMeTpel 10BOAATCS 20 3HadeHuii 10 ar,
250 °C. Takum oGpasom, nap ua Bhixoae 13 CIII aBnsercs meperpersiM, u
ITH NapaMeTph! BbIOPAHBI TAKUMH, YTOOK! HOOJTYYHTE AOTIYCTUMYIO BIAMKHOCTb
B KOHUE TypOHHbI, re yrposa 3posnu eme O6nbuwas, uem 3a /JR]. ITap ¢ yxa-
SAHABMN napameTpamu noctynaer 8 [{HJ{ (B sHEprodsioxe 1000 MBT Tpu
onHakoBeIX IJH/], na puc. 5.14 nokas’an ToNnbko OAMH). PacuidpuBnivce B
HH/, nap nocrynaer B KOHIEHCATOp K, & U3 HEro B KOHACHCATHO-NIHTATENE-
HbIH TPAKT, aHANIOrMY HbIiT NOKA3aHHOMY Ha puc. 2.5 TpakTy ob6biunoii TOC.
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Puc. 5.15. Cxema oanokoutypnoit AJC ¢ kanaasnem peakropom PBMK (npupeaennbie nud-
pwt oTHOocaTea k PEMK-1000)

BaxHO OTMETHTB, YTO BO BTOPOM KOHTYpPE IHPKYJIHPYET HEpaAKOaKTHBHAs
cpeda, YTO CYWECTBEHHO YIPOUlaeT 3KCIJIYATALWIO W MoBbliiaeT Gezonac-
HocTe ADC.

Ha puc. 5.15 noxasana cxema odHokornmypusix A2C, NocTpoeHHbLIX B Poc-
cHH ¢ peakTopamy PEMK-1000 Ha tpex ADC (eMm. tabn. 5.1). Oonoxonmyprou
OHA HA3bIBACTCH MOTOMY, YTO W Uepe3 peakTop, U vepe3 NapoTypOHHHYIO yc-
TAHOBKY LIMPKYJIMPYET OJHO U TO ke pabouee Tesio.

Ilurarenbnas Boaa ¢ nomowbio I'IIH ¢ napamerpamu 80 ar u 265 °C us
pa3sfaToMHOrO KOJIIEKTOpA INOJABOAUTCA K MHOIoUHcAeHHmM (B PBMK-1000
ux 1693) napajsenbHbIM TEXHOJIOTHYCCKHM KAHAIAM, pasMellleHHBIM B aK-
musHou 301ne AdepHozo peaxmopa AP. Ha Beixoae W3 KaHAIOB napoBoadHas
cMeck ¢ napocoacp:kanveM [4-—17 % cobupaeTca B KOJLIEKTOpE W NoAdcTes
B Oapaban-cenaparop (y PBMK-1000 ux d4etwbipe). BapabaHn-cenaparop
CAYXKHT A4 pasneneHus napa u soael. OOpasylourniics nap ¢ napaMerpamu
6,4 MIla (65 ar) u 280 °C HanpaBnseTcs npaMo B napoBylo TypOWRY (peak-
Top PBMK-1000 B HOMHHA/ILHOM PEHHME TIHTAET ABE OAWHAKOBLIC NAPOBLIC
TYpOHHBI MOIHOCTBIO M0 500 MBT kaxnaasn).

[Tap, nosiydaeMelii B peakTope W B cemaparope, ABAACTCA PAIKOAKTHBHBIM
BCIICAICTBHE HAIMYWS PACTBOPEHHBIX B HEM PAAHOAKTHBHBIX Ta30B, NpHUEM
HMEHHO TaponpoBOAbI CBEXKEro Nnapa o6nanaleT HanOoAbLIKM PAIKOAKTHEHBIM
H3nydenneM. T103TOMY KX NMPOKIAABIBAIOT B CriCLMAJIbHBIX OETOHHBIX KOPHAO-
pax, cryKaiux ononorndcckoil 3aunToil. [To 3To# ke npuunHe nap x TypouHe
MOJABOIUTCH CHU3Y, MOJ OTMETKOM ee 00cayKHUBaHUS (T10J1a MAITHHHOTO 3a/1a).

10+ 147



COBPEMEHHAST TEMNO3HEPTETUKA [TIABA 5

Tap, pacunpusuiniics B LIBJ no aasnenus 0,35 M[Ia (3,5 aT), nanpasna-
erca B CIIIT (Ha kaxznoi Typ6uue sHepro6ioka ¢ peakropom PBMK-1000 nx
yereipe), a u3 Hux — B [{H]] (Ha xapo#t Typ6uke nx Takke YETBIPE) U B KOH-
AcHcaTopel. KoHmeHcaTHO-nuTaTeNbHBIH TPAKT TAKOH Ke, Kak y 06b1uHOH TAC
(eM. puc. 2.5). OAHAKO MHOTHE €ro 3ICMEHTbI TpebytoT SGuonorudeckoii 3amu-
Tbi OT PAZMOAKTHBHOCTH. DTO OTHOCHUTCH K KOHAEHCATOOMHCTKE M BOASHBIM
CMKOCTAM KOHICHCATODA, e MOTYT HAKAN/IMBATLCH PATMOAKTHBHBIE NIPOAYK-
Tl KOPPO3HH, M010rPEBATENAM PCICHEPATHBHOM CUCTEMB!, TIHTAEMBIM PAUO-
aKTUBHBIM NAPOM 13 TypOuHbI, cOopunkam cenapara CITI. Oanum CIIOBOM, H
YCTPOHCTBO, W IKCILUIYaTaLUA OJHOKOHTYPHBIX ADC, 0COGCHHO B 4acTH Ma-
WIHHHOrO 3al1a, CYIIECTBEHHO CI0KHEE, YeM JABYXKOHTYPHBIX.

Koupencar, npoiins cucremy pereseparushoro NoAOrpeBa BOMAbI, NPHOG-
peTaet teMneparypy 165 °C, cmewnBaeTes ¢ BoaoH, waywed w3 Gapabana-
cenaparopa (280 °C) u noctynaet k I'lIH, o6ecneunBaiomum nuTanme anep-
HOIO peakTopa.

9.6. Mpeumywecrsa u nepocrarku A3C no cpasHenuio ¢ T3C

ImaBueim npenmymecteom ADC nepes mobbiMu IPYTHMH SIEKTPOCTAH-
UHAMH ABIAETCA UX NPAKTHUECKAA HE3ABHCUMOCTh OT MCTOUHMKOB TOIIHBA,
T.€. YAQICHHOCTH OT MECTOPOKACHKH ypaHa W PaIMOXHMHYECKHX 3aBO/OB.
JHepreTHUecKil SKBUBAIEHT AASPHOTO TOTIIHBA B MUILIMOHDI pas Ooblig,
‘ICM OpraHWYecKoro TOMIUBA, | [I03TOMY, B OT/IHYHE, CKAXKEM, OT YIIIsl, PacXo-
Abl Ha Cro MEpEeBO3KY HUYTOKHLL IT0 0cOOEHHO BAKHO 11 eBpOoneHcKoif vyac-
Tu Poccun, rae nocraeka yrns us KysGacca u Cn6upn cnumkom nopora. Kpo-
M€ TOr0, 3aMeHa BLIPABOTKY 3/1EKTPOIHEPIUK HA ra30Ma3yTHEIX (bakTHyecku
— rasoseix) TOC npoussoacTBOM 37ekTposHeprin Ha ADC — BaskHBIH clo-
cob MoaaepsKaHKs IKCNOPTHBIX NOCTABOK rasa B Eepony.

ITO npeuMymecTso TpancdopMEpyerca B apyroe: ans OosiblmIMHCTBA
CTpaH, B ToM uuciie W Poccn, npon3BoacTBo anekTposueprun na ADC He
A0PO3KE, YeM HA NBbUIEYTONBHBIX U TeM Gollee razoma3yTHeix TDC, JlocTarou-
HO CKa3aTk, 4TO ceHyac Tapudbl Ha 3aKynky anexTposHeprun ADC INEKTPK-
HeCKuMY ceTamu Ha 40—350 % Huxe, yem ans I'PAC pasnnunoro Tuna. Oco-
BeHHo 3ameTHO npewMymeeTBo ADC B HACTH CTOMMOCTH NPOU3BOIMMOIA
SJICKTPOSHEPrHH CTano 3aMeTHo B Hadane 70-X rojoe, xorma pa3pazuica
SHEPreTHIECKUIT KPHIUC M LEeHBI HA HEDTh HA MHUPOROM DBIHKE BO3POCJIH
B HCCKOiIbKO pa3. [TageHue ueH Ha HedTh, KOHEUHO, ABTOMATHYECKH CHIKAET
KOHKYpeHTOoCcnocoOHocTs ADC,

3arparbl Ha cTpouTenbeTeo ADC HaxoasTes PUMEPHO HA TAKOM e ypOB-
HC, KaK W Ha CTPOMUTENBCTBO MblIeyrosibHBIX TAC WM HECKONLKO Bhille.

Hakonew, orpomubiM npeumymectBom ADC sBndeTcs ce OTHOCHTENIbHAsA
SKojlorutieckas 1uctora. M3 tabn. 5.3 BuaHO, cKONb OFPOMHBI BHIOPOCH! Bpes-
HBIX BemecTs TOC, paboTaroimx Ha pasnuuHbIX OpPraHHY€CKUX TOMJINBAX.
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Puc. 6.1. Koncrpykuns THnuusol naposoi rypouns:

| — tpybanoasona napa k IB/T; 2 xokyx: 3 — cepromo-
Top peryinpytouero kranana LCH: 4 — peryaupyommii
knanan LICJT; 5 porop LIC/L: 6 — pecusepuas TpyGa,
nepenyckatowas nap w3 LCI 8 LH/; 7 — onopa poropa
LIH/1: & — Bepxuas nonoeuua xopnyca LIH/L; 9 — napo-
snycknas kamepa LIH/L; /0 atmochepHbiii Knanau,
OTKPLIBAIOWMHCA NPH HEAOMYCTHMOM NOBLILIEHNH 1aBJe-
HHA B BRIXOAHOM narpyOxe LUIHI; 1/ — porop UHJL; /2
noayMy(Ta Anf TPMCOEAMHEHHS POTOpa INEKTporeHe-
paropa; /3 — 10BEPXHOCTH NOPH3OHTAIBHOID PATHEMA KOp-
NycoB UMAHHAPOR: [4 — BbIXOAHOIN marpyBok LIHJL, w3
KOTOPOTFO Nap NOCTYNAET B KOHAEHCATOD, PacHonokeH bl
not Typounoii; 15 — onopusiit nosc LIH/; /6 — skna-
asiw 3aaueit onopel LHT; /7 — pafoyne nonartkw no-
cnenuneit crynenu LH/L; /8 — nwsxnas nosoenna Kopnyca
IHJ; 19 — nepennee konuesoe yiiotuenue LIH/1; 20 -
BRJIABILI NEpeiHero onopHoro nogwwnauka IH/T: 2/ —
my(ra, coeannsiowas potopst LI/ n LIHL; 22 — seixon-
noit matpybok LICJI; 23 — exnaasiui 3aanero onopHoro
nomwsnuuka LICH; 24 — nvxnas nonosuHa ropnyca LIC/:
25 — pabGoune nonarku potopa LIC/L: 26 — naposnyck-
Had nonocte LICIL; 27— nepentee xouiepoe ynioTHenwe
HCIL; 28 — nvxnas nonosuHa cpeanel onopsl sanonpo-
soaa; 2 OTOPHBIF BENAQKIN CPEAHEro NMOANIMIHUES;
30 — rpeGeub ynopuoro noawmnuuka; 37/ — wmydra, co-
eannAwan poropbi LB/ n LIC/L; 32 — 3anmee KOHUEROE
ynnotuenue 1UBI; 33 NapoBnyckHas kamepa /s
CBENero napa; 34 — naponpoBo noasoaa napa k LB/
(Takoh ke, kak u /); 35— sHytpennmit kopnye LIB/T; 36 —
BEPXHAA (PYHIaMEHTHas MHTa; 37 — BHIXOAHOF nar-pybok
0TBOMA 11apa 13 LIBJ1 na npomexyrounslii neperpes; 38 —
BoIxonHas kamepa LIBJT; 39 — wmxkuss nonoenna seen-
kero kopnyca LIB/I: 40 — nepeanee xoHueBoe ynnotHe-
tue LIBJT; 4/ — wwsknss nososuna kopnyca nepeaneii
onopwm LIBM; 42 — mgaaasiw NepeaHero OmopHOTO
noamnnanka LBJI; 43 — mexannsm ynpasnenns typGu-
HOIf; 44 — Bnok peryaupoBanns 1 YIpaBieHHs TypOHHOi;
45 — nepennss onopa; 46 — BepXHAN NONOBHHA BHEIIHETO
Kopityca LIB/I; 47 — potop 1B




Yempoiicmeo U ¢hyHKUUOHUPOBaHUe AJC paanuyHo20 muna

TaGauua 5.3
I'oqoBLi¢ Beiipocsl OT TIC moutnocrsio 1000 MBr, T
Tun TOC
Bua spGpoOCOR

NbITCY ronbHas Ma3yTHas razonas
CepHHCTBIE Y3kl 138 000 98 000 13
QxcHIB a30Ta 20 900 21 800 12 200
Oxcun yraepoaa 500 9 ==
YrneBoaopoas! 210 680 —
ANBLACTH/EL 50 120 30
3on08Bad NbUIL 4500 730 450
CymMaptble BhIOPOCHI 164 800 121 300 12 700

[Tono6usic BeiGpochl Ha ADC MpocTo OTCYTCTBYIOT. Ecnv TOC MouHO-
cTbio 1000 MBT noTpebnseT B rolt 8 MJIH T KHCJOPOAA A1 OKHCIEHKA TONJIK-
ga, To ADC He norpednaer kucIopoaa Boodle.

[Cnasubiii HepocTarok ADC — Taxenble MOCICACTEHA apapuii B peakTop-
HOM OT/GNEHHH C €ro pasrepMeTH3auucH u BbIGPOCOM PaanOaKTHBEBIX BC-
1leCTB B arMocdepy ¢ 3apakeHHEM IPOMA/IHBIX [1POCTPANCTE. D70 He TpedyeT
0coBbIX MOACHEHHI — AOCTATOYHO BCNOMHHWTbL aBapHio Ha YepHoObUILCKOH
ADC. Jing BCKIIOUEHRA TAKUX aBapui ADC o6opyayercs CI0KHEHIIEMU CHC-
TemMamu 630NaCHOCTH ¢ MHOTOKPaTHBIMH 3anacaMu M pe3epBHPOBAHHEM,
oBecneunBalOIMMK AaXe B cliytiae Taxk HA3BIBAEMOH MaKCUMATBHOU NPOEKIN-
noti agapuy (MECTHBIA NOJIHbIH norepeyHblil pa3peiB TPyOONpPOBOAA UKPKYIA-
LIHOHHOIO KOHTYpa B p€AKTOPHOM OTAc/IEHNH) KCKTIOHEHHE PaciaBICHus aK-
THBHOH 30HBI H €€ pPACXO0JKHBAHKE.

Jlna obecneueHns paavaLHoHROMH 6€3011aCHOCTH ADC obopynytoT cnenu-
A7BHOH NPUTOYHO-BBITAKHOH CHCTEMOI BEHTHISLMH, CJIOKHOCTb KOTOPOH HE
WaeT HE B KAKOE CPaBHEHHKE € BenTHIALKOHHO# cucTemoii TOC. Ecnm auid mo-
ciienHel OCHOBHOM 3adauei ABJAAETCA MOLACPKAHKE TOJIBLKO CaHHTapHO-TEX-
HWUECKHX HOpM, TO BEHTHIALIHOHHAA CHCTCMA ADC, kpoMme peIICHUA Ha3BaH-
HOM 2adadn A0JLKHA pemare npobnemy paanayMoHHoi 0e30TacHOCTH. Has
sroro ADIC oGopyayercs cHCTEMO# ONPeAe/ICHHOIO HanpaBICHHOIO JBHKE-
HMA BO3JYXA W3 30H C MANbIM PAJAHOAKTHBHBIM 3aTPASHCHUEM B TaK Ha3blBae-
Mble HeODCIyKUBAEMbIC TIOMENIEHHA ¢ BRICOKHM yPOBHEM pagnaunu (BIIOThH
J10 CO31aHMS B TAKHX TNOMEIIEHHAX paspexkenns). B KOHEUHOM CHETE BCE BCH-
THIISLHOHHBIE TIOTOKH NMOCTYNAIOT K 1€3aKTHBALMOHHLIM (GHABTPEM H 3aTEM K
BEHTHIALMOHHOM TpyOe BEICOTON HE MEHES 100 M.

CepbesHoit npobaemoi as ANDC gBngerca WX JIMKBHAALMA T10CJE Bbipa-
GoTKM pecypca, KOTopasi TI0 OUCHKAM MOXKET COCTaBIATL A0 20 % CTOMMOCTH
WX CTPOWTENBLCTRA.

OTMETHM TAKIKE HEKOTOPBIC IKCIITYaTaluHOHHBIC ocobennocT ADC.

ADC B cuily psjia TEXHHUYCCKHX TIPHYHH HE MOTYT paboTars B MaHEeBpEH-
HBIX PEKMMax, T.€. y4acTBOBaThb B TMOKPHITHH nepeMeHHoM 4acTH rpapuka
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SMCKTPHUECKOI HArpy3ku. KoHeuHo, 13-3a BHICOKOH CTOUMOCTH ADC nomxHbI
paboraTs ¢ MakcUMAanbHO HArPY3KOU, HO 1IPH UX BBICOKOH A0JIE B yCTAHOB-
JIEHHOH MOIBOCTH OTAENbHBIX 06LEARHE HHbIX OHEPrOCHCTEM H NIpK 0OMbLIKX
HEPABHOMEPHOCTAX rpaduKa CyTOMHOH H HEAENbHOM HArpy3xH BO3HHKAET He-
06X0AMMOCTL GBICTPBIX HATPYKeHH H pasrpyxennii ADC, xoTopbie Ana Hux
KpafiHe HemenareabHel,

Kax BuaHo u3 puc. 5.14 u 5.15 nauansuple napameTpsl 3Heprodnokos ADC
CYlecTBeHHO Huske, yeM TOC: Temneparypa napa nepea TypOuHoH noutu B
2 pasa, a aaenenne Gojee yeMm B 3 pasa MeHblle. JT0 03Havaet, uto paGoro-
crocobrocTs 1 kr mapa, npoTexaoiero uepes TypOouHy ADC, okaszbiBaeTcs
PUMEPHO BABOC MEHbLUE, ueM uepes Typ6uny TIC. Bmecre ¢ TeM, Oomblune
KaruTaibHbie 3aTparel Tpeby1oT H0s1bI0i equHHYHORN MOLLHOCTH 3Heprobo-
k0B ADC. Otciona — orpomusie pacxoaer napa uepes typboarperator ADC
Mo cpaBHEHHUIO ¢ TypOoarperatamu TAC W cOOTBETCTREHHO OTPOMHBIE Pacxo-
Abl OXj1azpatouieii Boapl.

Tem ue Menee, IpH BCEX «HEL0CTATKAX» reHepanua EKTPOIHEPrUH Ha
ADC passusaercs.

9.7. Tekyuiee nonoxenue u nepcnekTussbl cTpoutenncTea A3C
B Poccuu u 3a py6exom

OTmeueHHbIE BBILLIE npeumMymecTea ADC 1 OTCYTCTBHE cepbesHbIx aBpapui
B niepBble 20 sieT ux pa3suTua 06ycnosuin Bypnoe cTpouTtenscTeo ADC B re-
pron 1970—1980 rr.

B 1979 r va ADC «Tpu Maiin Aiisienmy (CUIA) npousouwna cepee3nas
4BapHs C pACIUIABJICHHEM AKTHBHOI 30HbI PeakTopa. 3auMrHas 060510uKa pe-
4KTOPA HE NOMYCTHIA 3HAYUTENBHBIX BLIXO/I0B PAAMOAKTHBHOCTH 34 ero npeae-
7IBI, HO BIEPBbIC 3aCTABUIIA 3HEPIETHKOB 3alyMaThes o HEODX0ANMOCTH caMoro
TIPUCTANBHOr0 BHUMaHHA k GesonacHoctu ADC, IIpuHsaTeic Meper 1o yBenuye-
Hulo Gesonackocti ADC npuseny k 3aMETHOMY y 10POKAHHIO MX SEKTPOIHE-
THH, @ OAHOBPEMEHHO HAMIOKHBLIEECH NAACHHE LCH Ha HEe(Tb Ha MHPOBOM phiH-
KE BBI3BANIO BPEMEHHBII Mepen3ObiTOK SHepreTrecKux MOLIIHOCTEH, mpuBeninee
K COKpalICHUIO 3aKa30B Ha CTponTenbeTBo. Tak, B nepuon 1979—1984 rr. 6wim1o0
AHHYJIWPOBaHO OKoJ0 70 3aKa30B Ha ANIEPHBIE PEAKTOPEI,

Ewe 6onee cepbeznmii YAap pa3sBUTHIO aTOMHOMH JHEPreTHKU HAHeCa aBa-
pus Ha UepnoObuibekoit ADC B 1986 1 1 ec KaTacTpo)HueCcKue nociiencTBu.
B pane crpan 6uia npunsT MOpaTOpHi Ha CTPOUTENBLCTBO HOBDIX A3C, Ho B
TakuX cTpanax kak Dpa”umsa, Anouus (10 nocneanero BPEMEHH) aToMHan
PHEPTCTHKA MpooaKaeT paseuBathes. B 1999 r. Bowny p CTpoii ueTsipe ADC
(Bo ®panunu, Uuauu, Kopee u Ciosakum). Hauaro CTPOUTEILCTBO CEMHK HO-
Berx ADC (no ase B SInoHuu, Ha Taiisane, B Kopee v oaHa B KHP). B 6:muxaii-
UIME TO/bl B MUPC MIAHUPYETCS BBECTH 38 HOBLIX ADC.,

Cyaw6b1 poccuiickoii 1 MHPOBO#i aTOMHO# 3HEPreTUKH B ONpeaeneHBol ¢re-
eHd cxoxu (puc. 5.16). B 1970—1980 rr. 6ou10 BBEICHO 7 MIH KBT HOBBIX
MowHocTelk Ha ADC w B nocsienyiomee AECATHWIETHE TIAHHPOBAJIOCE BBCCTH
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Yempoticmeo u ghyHKyuoHuposarue A3C pasnuyHozo muna

80 |
70 cCccCP
e 60—
24}
=
3 J 50
3 o
Y <
£ 40
z
EE 30
. "
20 POCCHSA
10
0 | | 1
2000 2010 2020 Tonbt

Puc. 5.16. TocyrapcTeennoe njaHuposanue paiBHTHA ATOMHOH IHEPTeTHKH N0 JIAHHLIM

Muuatoma Poccuu
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= Pocrorckag — 1, 2
8 60 M Kammumckas — 3
< Kypckasg — §

a banakosckas
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E|
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b=

HosoBoponexckad — 6
Benospckaa — 4
Kanununckas — 4
Banakosckan — 6
Bamkupexas — |
Kypckas — 6

D)

Cmonetickag — 4 \
Cepepo-Kaskasckas —1, 2
HOxuo-Ypansckag — 1
Bamxkupckaa — 2, 3
Jlennnrpanckag 2 — 1, 2
Koapckan 2 — 1
HosoBoponexckaa — 7
Benospekag — 1
Apxanrearckag ATIT]

Xabaposckas ATDI]
M/-ﬂ 8

Cepepo-Kaekasckas —3, 4
HanpHeBocToMHAA — 1, 2
CMonenckas 2 —1, 2
Bawkupcxasg — 4
YOxuo-Ypanbckas — 2
Jeunnrpanckas 2 — 3,4
Kypekag 2 — 1,2
IIpumopckas — 1

52,3

2000

2005

2010

2015

T'ognt

Pue. 5,17, TloTeuunan pa3suTHd aToMmuoi yuepretuxkn Poccuu 10 2020 . no ganneiv
Muunatoma Poccuu (B BEINOCKAX — NJIAHHPYCMBIC K CTPOHTEALCTBY dHeprodaoxu AD(C)
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B okcruryataumio & 6. CCCP eiue 28 mnu kBT, onHako B CHUJTY MIPHYHH, OTMEYeH-
HbIX BBilI€, BBEJCHO Obi10 B 2 pa3a MeHblue, B nepuona 1990—2000 rr. 3axan-
HUBAJIOCH CTPOHTEIBLCTBO HECKOMBKMX JHEPro6lIoKoB paHee nocTpoeHHbix ADC,

B 2001 r. nocne gonroro nepepeisa (¢ 1993 r, xorna va Banaxosckoii ADC
Obisl BBEACH B IKCIITYaTALMIO UETBEPTHIH JHEProdiiok MONHOCTRIC | MTH kBT)
3anyiued B paboTy mepsbiii anepro6aok PocTopckoii ADC. B daibHelinem
[VIaHHPYETCs CKEToAR0 B Onumakaiiune 5 neT BBOAMTD No ONBOMY 3Heprobo-
KY MOIIHOCTLIO | MnH kBT,

OlieHKa noTeHMana cTpouTenbeTsa ADC B Pocenu BnoTs no 2020 r. o
AaHHBIM MuHaTOMa npeacTaBneHa Ha puc. 5.17. Oua npeanonaraer CTpOM-
TenbeTBO ADC Ha 38 panee 3an0meHHBIX AN0IWAAKAX, & TAKKE COOPYKeHue
HOBBIX ADC B caMbIX pasin4HBIX paiionax Poccuu.

KoHtponshble sonpocsl

- Houemy ADC 8 Poccuu COCPeOTOMEHE! B OCHOBHOM B €€ eBporeiiCckoi yactu?

- B uem masHoe ortnuaue apeproro IOpIOYEro OT OPraHUvecKOro TOMIHBa?

- Io kakomy nokazaremo ouenupaercs appextuBrOCTE ADC? Iouemy ans storo
HE HCNMOMb3yCTCA TIOHATHE YCIOBHOTO TOMTHRA?

- Hazosnte ocHoBHele 3neMenTsl AJEPHOTO PEaKTOpa.

. Hem mpunimnmuansho oTinvaiores KOpPNYCHBIE ANEPHBIE PEAKTOPBI OT KaHANbHEIX?

. U0 Takoe akTuBHas 30Ha fANepHOro peaxropa? B uem ux paznnume pns Koprnyc-
HBIX K KaHalbHBIX peakropos?

- Kak ycrpoen texnonornuecknit xaran peaktopa PEMK?

- Hem ornuyaerca aByxkontypuas A3C ot OXHOKCOHTYPHOMH?

- B uem npunurnuaneras pasknua B HauannHeix napamerpax napa typSoycra-
HoBok ADC u TBC?

10. Hasosute npenmymectsa u megocratkn ADC Nno cpaBHeRHIO ¢ TAC

N L b o

O oo -]

Nureparypa ana camocrosTensHoro U3yNeHus

1. Dnepreruxa s Poccuu v p mupe: [Ipobnembt u nepenextusn, M.: MAMK «Hayka/Hurepne-
puoaukan, 2001,

2. Ropomyx B.E. fnepunie PEAKTOPE! Ha JNEKTpOCTaHUMAX. M.: Aromuazar, 1077.

3. Mapryaoea T.X. ATomHbie INEKTPUUCCKUE CTaHIMK. M.: H3gAT, 1994,

4. Koton 10.B., Kporos B.B., ®uannnon ["A. O6opynosanne aroMupix INCKTPOCTAHLIMHA,
M.: MammuHoctpoeuue, 1982,

5. Tesaun C.A. AToMHbIe JNICKTPHACCKRE  CTAIMMM C  peaktopamu  BBDIP-1000. M.-
Hanatenscrso M3H, 2002,
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(nasa wecmas
YCTPOWUCTBO COBPEMEHHbBIX NAPOBbIX TYPBUH

Coaepxauue
6.1. YcTpoitcTBO NapoBod TypOuHL!
6.2. MpOTOYHAR YaCTs U NPUAKLMN ASACTBUA TYPOMHI
6.3. KOHCTPYKLMA OCHOBHBIX Y3108 W AETanei Napossix TypouH
6.4. Tvnsi naposbIX TypOuH W 06NACTM UX MCNONLIOBAHUA
6.5. OCHOBHBIE TEXHWYECKME TPRBOBAHMS K NapOBLIM TypOUHaM
W X XApaKTEPUCTUKM
KOHTpORbHLIE BONPOCH
Nutepatypa Ans CAMOCTOSITENLHOTO U3YHEHNS

6.1. YcTpoincTBO napoBoii TypGunb

TunuyHas naposas TYPOMHA NOKa3aHa Ha pHC. 6.1 (CM. UBETHYKO BKIIEH-
Kky). JL1s Toro 4ToGbl yBHIETh BHYTPEHHEE YCTPOHCTBO TypOHHBL, NPH €¢ H30-
GpaskeHHH «BhIpe3aHa» TepeHAs BEPXHAS YeTBEePTh, TOUHO TaKKe nokasaHa
JIUING 3aiHAS YacTh Koxyxa 2. Typ6una cocrodT U3 TpeX uuinHapos (LIB/,
LCJT v LTH/T), HUKHUE MOJOBHHEI KOPMYCOB KOTOPHIX 0003HAYeHLI COOTBET-
cTRenHO 39, 24 n 18. Kaxaplil M3 UHIMHAPOB COCTOUT U3 CMAmMOpd, IMABHEIM
JJIEMEHTOM KOTOPOro fBAAIOTCA HENOABHKHEIA KOPIYC, W BpaLlalOLIErocs
pomopa. OtaesbHbie poTopsl wHanaApoB (potop HBJI 47, porop LUCA 5 u
potop LIHJT 1) sxecTko coequnsiores mygpmamu 31 n 21. K nosymydre /2
MpHCOeHHAeTCS IoyMy(hTa poTopa anexmpozerepamopa (He NOkasaH), a K
HeMy — poTop BO30yauTess. Llenoyka 3 COOPaHHBIX OTIC/BHBIX POTOPOB
LH/IHHIPOB, FeHepaTopa M BO3GYaMTENs HasblBacTea eanonposodom. Ero
IJIMHA TIpy GOJILINOM YHC/e UMIMHAPOB (2 camoe DoJibluoe UX HHCIIO B CO-
BpeMEHHBIX TypOuHax — 5) MoXeT gocturarb 80 M.

BajionpoBo/ BpawaeTcs BO Briaasiuax 42, 29, 23, 20 v T.1. ONOPHBIX NOJ-
TIUMHUKOB CKOJILKEHHS HA TOHKOH Mac/IAHOM MiieHKe M HE KacaeTes MeTaluIH-
YeCKOM YacTH BKNajemel moauunHukoB. Kak npaBuiio, kaxablii H3 poTOPOB
pa3MelaloT Ha JIBYX OTOPHLIX NoamunHukax. Haoraa mexay poropamu 1B/
 1ICJI yCTaHABJIMBAKOT TONBLKO OJMH OOUINH AN HUX ONOPHLIH MOAWHMIHUK
(cm. mosuumro 29 Ha puc. 6.1). Pacmupsaromuiics B TypOuHe map 3acTaBnser
BpALIATLCH Kambli W3 POTOPOB, BO3HMKAKOLHE HA HUX MOUHOCTH CKJla/1blBa-
IOTCSA M JOCTHUFAIOT HA TonyMydTe {2 MakCHUMaJibHOM0 3HAYCHHSA.
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K kax10My U3 poTOpoB npuioxeHo ocesoe ycunue, OHU CyMMUPYIOTCH, U
HX pesy/iLTupylowlas ocesad CHila nepeaaetcs ¢ rpebus 30 Ha ynopHwe cer-
MCHTBI, yCTAHOBJICHHBIE B KOPMYCE YNOPHOrO MOMUINITHHKA.

Kaxnawpiit U3 potopoB nomemaioT B KOpryc yuaunopa (CM., HanpUMep, os.
24). llpu Gonbunx nasieHUsX (a B COBPEMEHHLIX TYPOMHAX OHO MOXET J0C-
Turath 30 Mlla = 300 ar) kopnyc uninnapa (06erdHo [IBJ]) BBIMOMHAOT
ABYXCTEHHBIM (M3 BHYTPEHHErO 33 U BHEIHEro 46 KOPMycoB). 3TO YMeHbIla-
€T pasHOCTb NABJICHUA HA KaXblil 13 KOPMYCOB, MO3BOJIAET CENATh €F0 CTEH-
K1 Oonee TOHKMMH, 0OneryaeT 3aTSKKY QUIAHUCBBIX COEAMHEHHI U NMO3BONSET
TYPOHHE NP HEOOXOAMMOCTH GBICTPO M3MEHSTHL CBOIO MOULIHOCTE.

Bce xopnyca B ofssatensnom nopsake umeror FOPU30HTAJILHBIE PAa3beMpl
13, HeoBX0aUMBIE 1A YCTAHOBKM POTOPOB BHYTPH UW/TMHIPOB NPU MOHTaXe,
d TAKKE JUIA JIEFKOTO JIOCTYTA BHYTPh LIMAHHAPOR NPH PeBH3HAX H PEMOHTAX,
ITpu MoHTa)E TYpOHHBI Boe mitockocTH PasbeMOB HHXHHX I10JIOBHH KOPNYCOB
YCTAHAB/IMBAIOT CNCLHANILHBEIM 00pPa30M (18 NPOCTOTH MOKHO CUYUTATH, YTO
BCE TIOCKOCTH PasbeMa COBMENIAKOT B OJHOH FOPH30HTAJLHOM MJIOCKOCTH),
[Ipu nocnienyromem MoHTake 0Ch BAJIONPOBOAA MOMEWAIOT R 3TY MIIOCKOCTL
pasbema, YTO 00eCneuMBAET UEHTPOBKY — OCh BAJIONPOBOAa OYAET TOUHO
COBNIATATh € OChIO KONLUEBBIX PACTOYEK KOPMYCOB. DTUM OYAYT HCKIIFOYEHE!
3a/ICBaHus poTOpa O CTAaTOP, KOTOPLIE MOrYT NPUBECTH K TAXKET0M ABAPHH.

ITap BHYTpH TypOHHBL UMeeT BbICO KYIO TeMneparypy, a poTop Bpaniaercs
BO BKIIA/IbIINAX HA MACIIAHON MIleHKe, TeMneparypa Mac/iia KOTOpoll kak 1o
CO00paKeHUAM MOKAPOOEIONACHOCTH, TAK K HEOOX0IUMOCTH UMETH Onpese-
JICHHELIE CMA304HbIe CBOMCTBA, HE J0MKHA npeBblinats 100 °C (a TemMnepary-
pPa NONABACMOro M OTBOAMMOrO Macjia 40JKHA BBITh eqe Huxe). oatomy
BRIQ/IBNIK NOMMNMHAKOB BLIHOCAT M3 KOPMYCOB LUTHHAPOB M pasMewanT
HX B CNELHAJILHBIX CTPOCHUIX — onopax (eM. mos. 45, 28, 7 ua puc. 6.1). Ta-
KHM 00pa3oM, BpaILaouiecs KOHUb! KaXKI0T0 U3 POTOPOB COOTBETCTBYHO[I1E-
O LUWJIMHAPA HEOOXOAMMO BHIBECTH U3 HEBPAIAIOLIErOCS craTtopa, npuyem
TaK, YTOOBI ¢ OZIHON CTOPOHBI UCKIIOYHTE Kakne-1160 (naxe majgermue) 3a-
ACBaHHUA POTOpA O CTATOP, @ ¢ APYroii — He AONYCTHTHL 3HAYHTEILHY ) YTEY-
KKy Tapa U3 UHJIMHAPA B 3230p MEXk1y POTOPOM U CTATOPOM, TakK Kak 3TO CHU-
ACT MOUIHOCTb W SKOHOMHYHOCTE TYPGHHB. [lo3TOMY Kaskawlil 3 LHITHHA-
POB CHAOKAIOT KOHYEGHIMU YHAOMHE HUAMU (cM. mo3. 40, 32, 19) cneunane-
HOWH KOHCTpYKLMU.

TypOuna ycranasnusaercs B rmaBHOM xopnyce TOC Ha BepxHel dynpna-
MEHTHOM nuiuTe 36 (cM. puc. 2.6). B rmumre BBINOIHSIOTCS NpAMOYrOibHLIE OK-
Ha M0 YHCILY UMITHHIPOB, B KOTOPBIX PA3MELIAIOTCS HHKHHE YacTw KOpMycoB
UHAUHAPOB, & TAKKE OCYLIECTBIAETCA BBIBOA TPy GONPOBOAOE, MTUTAIOU[HX pe-
TCHCPATUBHLIE NOJOrpPeBATENH, NAPONPOBOAL! CBEXKENO H BTOPHYHO Neperpe-
TOTO mapa, NepexoaHblii naTpyGok K KOHAEHCATOPY.
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Kak oTmeyanocs B [ 2, MOC/E M3rOTOBIEHHMA TYPOMHA MPOXOJMT KOH-
TPONLHYIO ¢OOpKY M OTIpoOOBAaHUE HA 3aBOJC-H3NOTOBHTEJC. [Tocne atoro ee
pazbupaioT Ha Gosiee-MeHee KpyTHbie OIOKH, TOBOJAT A0 XOPOIIETo TOBApHO-
ro BHA, KOHCEPBHUPYIOT, YNAKOBLIBAKIT B ICPEBAHHBIC AMMKH W OTIPABIIAIOT
nns MonTtaxa Ha TOC,

MoHTaX TypOMHB! OCYIIECTBIAIOT B CneiytouteM nopaike. CHavana ycrta-
HABJIMBAIOT HHKHIOI NooBUHY Kopnyca LIHJL /8 onopubiM noscom /3, pacno-
JIOMEHHBIM 110 NepHMeTpy 060uX BbIxoAHbIX marpyokos [THJI. LIH]{ nmeer co6-
CTBEHHblE BBAPEHHBIE B HUX OMOPb! POTOPA. 3aTeM Ha NEPeMbIYKE MEXKY OKHa-
mu niox LIBJT] u LICJT u caea ot okHa noj LIB/I pasMewmatoT HHXHHE NOJIOBHHBI
KOPITYCOB ONOp COOTBETCTBEHHO 28 M 41 . Ilocie 3Toro Ha Omopb! MO ABEIINBAKOT
HIPKHHE NOJIOBHHB! KOPMYCOB HAPYIKHBIX LIMIHHAPOB 39 U 24, B HUX NIOMEUIAIOT
CTATOPHbIE EMEHTB! M OCYLIECTBIISIOT LUEHTPOBKY BCEX UMIMHIPOB TypOHHEL

B onops! poTopa BCTABASKOTCS HHIKHHE TOJOBHHbLI ONOPHBIX BKJIAZBITIEH
42,29, 23, 20 1 16, v HA HUX OMYyCKAOT OTAENLHBIE poTopsl. MX cTporo npu-
LEHTPOBBIBAKOT APYT K JPYry H COSAMHAOT ¢ NOMOMILIO mydT 3/ n 21,

3areM B BEPXHME TOJIOBHHBI KOPITYCOB MOMEAIOT HEOOXOANMbIC BHYTPEH-
HHE CTATOPHBIE 3JIEMEHTHI U TYPOHHY 3aKpbIBAIOT. I OTOrO B OTBCPCTHS HA
FOPU3OHTAIbHBIE Pa3beMbl KOPIYCOB BBHUHYMBAIOT MINMILKA M ONyCKaioT
BEPXHME TIOJIOBUHBI (KPBILKU — CM., HANpUMeD, N03. 46 Ha pHC. 6.1), mocie
Yero ¢ MOMOIIBIO LITHIIEK W CTIEHHANLHBIX MPUCMNOCOOIEHUIT BepXHUe U HUXK-
HHE MOJIOBMHB! KOPIYCOB MIOTHO CTATMBAKOTCA M0 (naHUEBLIM Pa3beMaM.

AHaNOTHYHBLIM 06pa3oM 3aKPbIBAOTCA OMOpPE! poTOpoB. llocne n3ongumu
TypOMHBI, OrpaXaeHHd KOKYXOM H MHOTOYHCIICHHBIX NTPOBEPOK €€ NOBOAAT
JI0 COCTOSHHS, NPUTOIHOTO K HECEHHIO HATPY3KH.

Ipu paGore Ty pOuHBI AP U3 KOTJA (CM. pyuc. 2.2) 1O OJTHOMY HJIM HECKOJIb-
KNM IaponpoBo/aaM (3TO 3aBHCHT OT MOIIHOCTH TYpPOUHBI) MOCTYTMACT CHaualla
K [JIABHOH NapoBOil 3aIBHKKE, 3aTeM K CTOMOPHOMY (O[HOMY HJIH HECKOJIb-
KHM) H, HAKOHELL, K PETYJIMPYIOMM KianaHaM (yame scero — 4). Ot peryn-
PYIOIIHX KanaHoB (Ha puc. 6.1 He MokasaHsl) map no NepenyckHbiM Tpybam )
(Ha puc. 6.1 Mx YeTslpe: IB¢ H3 HUX MPHUCOEAUHEHB! K KPblIUKe 46 BHEIIHETO
ropryca LIBJI, a nBe apyrux MOABOJAT Nap B HUAKHUE NONOBHHB! Kopmyca) mo-
JaeTcs B NapoBnyckHyro kamepy 33 BHyTpeHHero kopnyca LIB/I. U3 oToii no-
JIOCTH Tap Nonajaaer B ApomoyHyIo yacme TYPOHHbI H, PACLIMPAACD, IBIIKCTCH
K BHIXOJHOM kamepe LIBII 38. B sroii kamepe B HUIKHEH MOJIOBHHE xopnyca
LIBJ] uMeroTes aBa BoIXOAHBIX narpybka 37. K HUM nmpuBapeHsl naponpoBo-
Abl, HAMPAB/IAKOLIME Nap B KOTEN Ul MPOMEXKYTOUHOrO NeperpeBa.

BTOpUUYHO MeperpeThlii map no TpyOONpoBoiaM NOCTY AT Yepes CTONOPHEIA
KiIanaH (He MokasaH Ha puc. 6.1) K perylMpyIOLWIUM KiamaHaMm 4, a U3 HUX ——
B naposnyckHyto nosnocTe LICJ] 26. Jlasiee nap paciulpaeTes B npoTOUYHOU
yacty [[CJ] ¥ NOCTYNAET B €ro BLIXOAHOH narpybok 22, a U3 Hero — B JIBE ne-
penyckHble TPYOh! 6 (HHOIIA HX HA3LIBAKT PECUBEPHBIMM), KOTOPbIC NMOAAKOT
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nap B napoenycknyto xamepy LHHJT 9. B otnuune oT 01HOMOTOYHBIX LB u
HCH, UHJ{ noyTH Bcerna BLINMOMHSIOT ABYXMOTOYHLIMH: TIONIAB B Kamepy 9,
1ap pacXomuTes Ha NBa OAMHAKOBBIX MOTOKA W, MPOHIAS MX, MOCTYMAET B Bhbi-
Xoaueie narpyoxu ITHJ /4. Y3 uux nap HaNpaB/IseTCa BHH3 B KOHJEHCATOP.

Ilepen nepeaneit onopoii 4/ pacnonaraercs 6ok PeryiupoBaHus U ynpas-
nenus TypOuHOit 44. Ero MexaHusm YNPaBIeHUA 43 MO3BOJSIET NyCKaTh, Ha-
TPYXaTb, Pa3rpyKarTe U OCTAHABIHBATH TypPOUHY.

6.2. NpoTouHas yacTb M NPUHLMUN peiicTBuUS TYPOUHbI

ITocsie Toro, kak HamMm nosyyeHo obuee npeacraBneHne o TypOHHe, pac-
CMOTPHM €€ «CepPALE» — NPOMOUNYIO 4acme, KOTOPAsA ABJIAETCA CAMOI CIIOK-
HOH 1 caMolt JOporoi YacTeio TypOHHLL ClIOKHOCTD e CO3JIaHug onpeaens-
€TCA HE TOJILKO BBLICOKMMH TEXHOJIOHYECKMMM TPEGOBAHHAMH K HM3FOTOBIC-
HUIO, MaTepHaiaM, MOHTAXKY, HO, IMIABHbIM 00pasoM, ype3BbIYaliHOM Hay KoeM-
KOCTBIO: HEJIb3S CO3MATh Jake MOCPEACTBEHHYIO TYPOUHY, He 061anas Xopo-
HIHMH SHAHUAMK B TAKMX 0ONIACTAX HAYKH, KaK MEXAHUKA, MHAPOras0AMHAMU-
Ka, TEOPUA aBTOMATHYECKOTO PEryJIMPOBAHUS, MEXAHUKA paspyiueHus, He ro-
BOPS YHC O CneunansHelx gucuunnunax. Heyausurensno N0DTOMY, YTO YHC-
JI0 CTpPaH, BBHITYCKAKIHMX MOIIHbIE NAPOBLIE TYPOUHBI 110 paspaboTaHHOI UMuU
TCXHHYECKOH JOKYMEHTALMH, HE NPEBLILAET JECITH,

Ha puc. 6.2 nokasan dparment MPOTOYHOH YaCTH NMapORO# TYPOHHBI M OX-
BaThiBalOWKX e nertajseid. CoBCTBEHHO NMPOTOYHAN YACTh COCTOHT M3 yepe-
AYIOILMXCA KONIBUCBBIX COMI06bLX pewemox 1 W pabouux peuemor 2. Copo-
KYIMHOCTh 071HOM cOnyIoBOii 1 0HO# pabodeii PEIIETKH Ha3bIBAKOT CMYneHbio
mypouner. DTO HA3BAaHWE NPOUCXOANT M3 TOr0, 4TO NOTeHUMAILHAA 3HEPrUs
napa npeodpasyercs B KHHETHUECKY IO JHCPrUIO BPALCHHS POTOPA MTOPUMAMH
(cTyneHsmu).

Connosas peinerka cocrour (puc. 6.3) U3 OAMHAKOBBIX COMIOBHIX 1ONAMOK
/, YCTAHOBAEHHBIX MO OKPYKHOCTH Ha PaBHOM DacCTOSHMM Jpyr OT apyra
(luarom). ComtoBbIe TONATKH HMEKOT BMOJHE onpeesieHHbIH npoduib B ceve-
HUR, N TIOITOMY MEXAY COTIOBBIMM JIOMATKAMN 00pa3yeTcs BrOJTHE onpeje-
JIEHHBIX COMIOBLIA Kanan (conno) mis npoxoaa napa. CoroBsle JIONaTKH 3a-
KpensieHsl B HadparmMe 2 (cM. Takake nos. // na puc. 6.2), nmeroueii ropu-
30HTAJILHBIA pa3beM, HEOOXO UMb s YCTaHOBKH pOTOpa NPH MOHTaXe (M.
§ 6.1). Iuadparma — 310 KONBLUERAS NMEPETOPOAKA, KOTOPad nojBeIuuBasTes
ABYMS JIaTIKAMH 3 HAa YPOBHE FOPU30HTAILHOTO pasbeMa B KOJILLEROI pacTou-
ke 000#MbLl. OG0iMa OXBATLIBAET HECKOILKO anadparm (aBe, Tpu u Gosiee) —
0TCIAa M €€ Ha3Banue. B cBoio ouepeas o6oitma 12 nankamu 6 (cM. puc. 6.3)
NoABCIIMBacTes B Kopryce 3 (cM. puc. 6.2) TypOuubl. Konbuesoe TIpocTpaH-
CTBO Mexy 000HMaMH YacTo WcTonb3yercs ajia KaMeps! oTOOpa mapa Ha
PEreHEpaTHBHLIE MIO0rpeBaTe/ i (cM. naTpy6xu 9 Ha puc. 6.2).
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Puc. 6.2, ®parMedT 0poToaHOH 4ACTH TYPORHBI ¢ BRIXOIHBIM narpyfxom:

J — COILIOBBIE JIOTIATKR KONBLUEBOI peIlleTky Mepsofl cTyneny; 2 — padouue J1oTaTkH ¢pBofi c1y-
Memt, 3 — KOPIY¢ LMIHHApa TypBuub; 4 — oloitma muagpary; 5 — Jonarky COTLIOBO#H KOMbUE-
ROt pelmeTkH noceaneit cryneny; 6 -— paloune nonarky nocienHeil cryneun; 7 -— chopuas kame-
pa Napa, BRIXOAAICIO K3 TOCHeAHeH CTYMEHH U HIYNIETO K BLIXOAIbIM natpylxam; § — KOHUEBHIE
YIIOTHEHHA uniMHpa; 9 -— marpyGku orfopa napa Ha PeTeHepauuio; 10 — nnadparmMeHuoe yii-

qoTHeMMe, /1 — puadgparMa cTynenu; /2 — ek BT 3aKPerIeHia padouuX J0UATOK B pOTOpE,
/3 — Ban portopa

TakuM 00pA30M, HEMOIBHKHEIE B IPOCTPAHCTBE KOPNYyC 3 TYpPOUHSL, 060o#-
Mbl 4 1 auadparmbl /] (cM. pHc. 6.2) 0becMeyHBaIOT HEMOABHKHOCTE COMIIO-
BHIX KAHAJIOB COTLIOBOH pemeTkH. CaMu kaHajibl, Oiarojaps ocodbiM (opme
COTIIOBBIX JIONATOK M MX YCTAHOBKE B PEIIECTKAX, BBIMOJIHAIOTCSA CYXHBAIOUIH-
mu (puc. 6.4): IIowWaae ANd NPoXoJa napa Ha BbIXOJC H3 COTUIOBOH pelleTKH
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Puc. 6.3. /Inapparma, nomemennas B 0foiiMy (map nperexaer coens HANPABO):

! — connosre fonarki; 2 — nuagparma; 3 — nanky ALl MOABECKH AHa(parmu B Kopryce; 4, § —
WHOHKK, ChymKammue 1M1 QUKCANHN NONomKeHUs BEPXHEN NONOBUHBI auadparyel 10 oTHOWEHMO K
TWHKHEH; 6 — nanku A1g yeTaHoB&N 060fiMbI auadparm B kopriyce TypouHH; 7 — KOMBIIEBBIE Ma3sl
AT YCTAHOBKH COCENHUX aMadparm; 8 — OTBEPCTUA M0 pLIM-GonThI (6onTut ¢ koIhuEsO roJ10BKo#)
ANt CTPOILNEHMSE HIBKHEI TTOIOBHHR 060iiMLL 1 HICPCHOCKH e¢ kparoMm; 9, /{) — OTBEPCTHA COOTBETCT-
BEHLO NOJL IMMUALKH 1 GoiTst, Ckpennmomue BEPXHIOI0 H HHAKHIOIO TI010BHHY mvadparsst; 1 — koith-
LEBAs pacrovKa v qHAQpParMe /Ui YCTAHORKH CerMenTon AHAPPArMELHOTO YINOTHEHMA: [2 — - ofiolima

BBINOJTHAIOT B HECKONBKO Pa3 MeHbLIE, Yem Ha Bxone. [lanee, ecjiy uMeTs B BU-
ny, 4TO 00BEM Mapa 3a ConsIoBoii PelleTkol Gonbine, YeM Ha BXOge, Tak Kak
AABJICHHE 32 Hell MEHbILE, TO ACHO, UYTO CKOPOCTL Napa Ha BBIXOJE U3 PEIIETKH
OYneT B HECKONLKO pas Oonbme, yem Ha Bxone. JIelHcTBUTENLHO, €¢I HA BxO-
/€ B CONIOBYIO PEIleTKy CKOpocTh napa S0—] 00 M/C, TO Ha BBIXOJIE U3 Hee —
300—400 m/c u 6osnee.

Hanee, norok mapa ue To/1bKO npuodpeTaeT Gonbiryo CKOPOCTb, HO W H3-
MERACT CBOE HATPABIEHHE: BLIXOAHBIE YACTH COMLIORBIX Jionarok (npodmiieii)
3aCTABMAIOT Nap Pa3sBEPHYTLCA U JBUIATLCH B HANpaB/ICHHU He BIOJIL OCH Typ-
OUHEB! (cKOpOCTB Cg), @ nonepek (roBOpAT, uTO MoTOK napa npuobperaer 3a-

KPYTKY — OKpyxHOe HanpaBnenue), Takim 00paszoM, M3 COMIIOBLIX KaHAJIOB
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Puc. 6.4. ConnoBble KAHAAbLI 1 BH3YATH3IHPOBAHHOE TeHeHHe NOTOKA B HHX:

| — connoeblie Kanadbll 2 - (POGUIN COTIOBBIX JOMATOK

Puc. 6.5. Kanaaut padoveil pelieT®kd H BUIYAIN3HPOBAHNOE TeUCHAE NOTOKA B HHX!
! — npedman padounx 10MaTok: 2 — KaHaldkl paboded peieTkn
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BLIXOAHT MOWIHAA 3aKpy4eHHas KOJIbLEBas CTPYs napa, IHPHHA KOTOPOH pas-
Ha BBICOTE COMIOBLIX JIONAToK. HacTs nmoTeHuMansHOM JHepruu napa npeob-
Pa3oBaHa COTUIOBLIMM KAHAJIAMU B KHHETHYECKYIO SHEPIHK) KOJIbLEBOM CTpyH
napa, JBUKYLIEHCS ¢ OrPOMHOH CKOPOCTBbIO {0OBIMHO — 3TO CKOPOCTH He-
CKOJIbKO MEHBILE CKOPOCTH 3BYKA, HO B HEKOTOPBIX CTYTEHAX — U 60/bINe ee).
3aMeTHM /IS CPaBHEHHS, UTO MACCAKUPCKHUIA CamoJier, NeTAIuii co ckopo-
cTbio 720 km/c, uMeet ckopocTh 200 m/c.

Tenepy HeoGxonumo peminTs CHCAYIOWYO 33aJa4y: 3aCTABHTh CO3JaHHYIO
KOJBLCRYIO CTPYIO Mapa Bpamare Ban I3 TypOunsl (cM. puc. 6.2). C 310 1e-
JIbIO €C HATIPABIIAIOT Ha KOJMLUEBYIO PewleTky npoduied, o6pasoBaHHy 1o pabo-
uumu nonamkamu 2. Jing 31010, Npexae Beero paboveit PEMETKE OaKT BO3-
MOMHOCTE BpAlaTLCA: ee 3aKpenuIAioT Ha ducke 12 pomopa, KOTOPLIH coeH-
HeH ¢ garom 13 W yloxKeH BO BRIAALILIN OMOPHBIX NOMUMITHUKOR, TloaTOMY,
¢cii Ha pabouyro fonatky OyneT AeiicTBOBATL OKPYy3KHAas cHJia, UMeronas
MJIEH0 OTHOCHTENIBHO OCH BPAIEHHS, TO POTOP HaYMHAET BPAIAThCA. O1y cu-
JIy CO3ZAI0T ¢ MOMOIIBIO CneuHa bHOM peweTku npoduieit (puc. 6.5), cos-
Aaouieit paboune KaHAIb! BOJHE ONpeefeHHOH (hopmbt (MpuMepHo nocTo-
AHHOTO cevenus). Ilap, nporekaromuii yepes kaHan paboueii peureTkn, u3-
MCHACT CBOE HanpaBJIeHUe, U 9TO MABHAS NPUYMHA NOSBACHUS OKPYKHOMH CH-
Jibl F, NeWCTRYIOWEN Ha Kamay o padouyro nomarky. CkopocTb napa B pabouei
PCIUCTKE YMEHBINACTCA, TAK KAK BCJIECACTBHE OKPYIKHOM NMOIATIHMBOCTH pado-
4HX JIONAaTOK NOTOK Napa Kak Obl BA3HET BHYTPH Kanana, B pesynnTare u3 pa-
Ooyel peleTk nap BBIXOIUT €O CKOPOCTLIO € TPUMEPHO PaBHOI ckopocTH ¢,

Ha BXOJe B COMNoBy peieTKy. Ho nockonbky aaenenune u TeMneparypa napa
38 CTYNCHLIO MEHBILIE, YeM MEPeJT Heil 13-32 TOrO, YTO B KOHAEHCATOpE NPUHY-
AUTEJILHO NONAEPKUBAETCS HU3KOE JABICHHE, H OHO MOCTENEHHO MOBBILACT-
€A K NIapOBITYCKHOM YacTH TYPOHHEL, TO YacTh KMHETHYECKORM JHEPI'MH MOTOKA
fapd, HAYIEro 4epes CTyneHs, NpeobpasyeTcs B MEXaHHYECKYHO (Bpauwarens-
HYIO) SHEPIHIO POTOPA, KOTOPas, B KOHEYHOM cueTe, nepeaeTcs poTopy ajek-
TporeHeparopa.

Ha puc. 6.6 nokasaisr npopunu ABYX COCEIHMX CTYMEHeH, MO3BoNAIIMX
YBUACT), KaK NPOTEKAET Nap B NMPOTOYHOM YaCTH U KAK OHM PACHIONOKEHBI 110
OTHOUICHHIO 1pyr K Apyry. I1ap BXoaMT B kaHA/BI CONNOBOH peweTky nepeoii
CTYTICHH CO CKOPOCTEIO ¢y, & BLIXOAHT CO CKOPOCTBIO ¢y TIOA YTNOM (], KOTO-
putii coctasnser 10—15°, T.e. moytn B OKPYXHOM HanpabieHHH., OHako
NOCKOJIBKY padovKe JIONaTku NpoSeraioT MUMO COMJIOBOI CMpaBa HaJIeRO CO
CKOPOCTbIO , TO Ha pabovue nomarku nap GyaeT MocTymars co CKOPOCTHIO
wy <cpunonyriom ) > a,. poduis paGoueit nonatku NEPBO# CTyNMeHH ye-
TaHABJIMBAIOT MO TAKUM Y ITIOM By,tﬂ"o(im BEKTOP CKOPOCTH w| KBCTPETHII» e
NEPeanio0 YacTe Oe3yapHO, U NAap MIABHO BOINE B KAHAJIL] paboueii peluer-
kH. [TockosbKy, Kak yKaspiBanock Bbliue, X ceueHue NPUMEPHO MOCTOSHHO,
TO yron Beixoma 3, = B,, a ckopocth BhIXOzA napa B OTHOCHTENILHOM JIBHIKE-
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‘o 4
Puc. 6.6. Tedenne napa B nocIe10BaTe/buo /)\IL—-‘ i
PACTONOKEHHBIX PEIIETKAX TYPOHHLI
Connosas pemeTka by
% ay

kz PaGogas pentetka

Py hz
0'.2 R a)
CIM

LAY
Connosad pemcTxa
& 4
B, 0‘1 '
Py h]
@Q‘\ PaGouan penieTxa
Py hy

"z

HuM w, =~ w,. Ho Tak kak, paGoune nonarku UMEIOT CKOPOCTE i, TO CKOPOCTH
BBIXOJA Mapa OTHOCHTENLHO Koprnyca OyaeT paBHa ¢, = ¢. [lanee npougecc no-

BTOPAETCS B NPOTOYHOI YAaCTH BTOPOH CTYICHH M TaK 0 TeX MO, NOKa nap HE
nonajeT B KOHAEHCATOP.

6.3. KOHCTPYKUMS OCHOBHBIX Y3/10B M A6Taneil Napoesix TypouH

Ha puc. 6.7 nokazaHa TypGHHA cO CHATOH KPLILKOHA. XOpOuo BHIHA HHX-
% NOJIOBMHA CPelHel ONopb! U [IBa KOPTIYCa COCEIHUX LIMJIMHAPOB TYpPOHHB!
(HMKHHE TIOJIOBHHBI), NOABEIIEHHBIE Ha onope. Ha puc. 6.7 nzobpaxkeHa npoue-
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7
Puc. 6.7. HHxuas 10.10B1HHA CTATOPA TYPOHHLL C YAGKEHNBLIM B NOTMIHNIEKAX poOTOpOM:
[ — BanonpeBoa; 2 — paboyue TONATKH, CKPENIEHHBIE NPOBOACHHON CBA3BIO; 3 — HUKHAL 1010

suna xopnyca LB/ 4 — xopnyce onopel; 5, 7 — weliki Bana onopueix N0AHIHWKOB, 6 — mydra;
& — BLICTYIIb! KOHIIEBOTO YNOTHEHNHSA

Aypa UEHTPOBKHM COCEIHHUX POTOPOB 110 mnoaymydram, Heobxoaumas Iuis
HCKHoYeHHs BUOpanuu. Paaom ¢ nonymydroit Buinbl weliky BaaoR 5 u 7 noa
ONOPHbIC BKJIAABILH OTIOP, HIKHHE MOJTOBHHB! KOTOPLIX pa3MelieHsl B ONope.

[TocaenHss cTyneH» UMEET caMble JAMHHBIE pabouue nonarkd 2, npoiiu-
Thle CBA3YIONIEH NPOBOJIOKOH, MOBBIIAMIECH X BUOPALHOHHYIO HAIEKHOCT.

Ha KOHLIEBOH 4acTH pOTOpa XOPOIIO BHAHbI KOJbLLEBLIE BRICTYME! 8 HA Ba-
Ty, CilyXaumue A OPraHu3alnud KOHUEBOro ylI0THeHHA. CaMo ynnoTHeHHe
IIpeACTaB.1eHO Ha puc. 6.8. B oboiime 7, nMerouleil Takyro xe KOHCTPYKLHIO,
Kak u oboitma anadparm (cm. puc. 6.2 u 6.3), BoInOIHEHA KONbLIEBAA PACTOYKA
/, B KOTOPYK> BCTABIAIOTCA CErMEHTHI YIUIOTHeHHH 3 (MO TPH cerMeHTa B Ka-
KIYEO TI0JI0BHHY 000MMBI). CerMeHThl MMerT ToHKKe (10 0,3 MM) KOTbLEBbIE
rpebHH, yCTaHABIMBAEMbIE 110 OTHOLICHHKO K Baly C O4EHb MAJIBIM 3330POM
(0,5—0,6 mm). COBOKYIIHOCTD KOMbIEBLIX IHEJICH MEX 1y rpeOHAMH 4 H KONb-
UCBBIMH BHICTYNAMHU 6 M KOMbLLUEBBIX KAMEP MEXAY HUMH HA3blBAeTCH .1a6u-
punmossLy yniomuenuem. BblCOKOE rUAPaBIMYECKOE CONPOTHBIEHHE, KOTO-
pbIM OHO oOnajaer, obecneyMBaeT MaNYio YTEUKY napa [OMHMO TPOTOYHOM
4acTH TYPOHHBIL.
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Oboiima
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Puc. 6.8, JIaGupHaTOBOE YRIAOTICHHE 118 BaJI0B TYpOHH:

[ — pacrouka B 0BofMe yINOTHEHHS; 2 — NIOCKAA MPYKUHA QA OTHATHA CErmMeHTa
YILTOTHENHS K BATY; 3 — CErMeHT YNoTHeHus, 4 — yNNOTHUTEAbHbLE rpebum; 5 —
KOHLEBasA 4acTh POTOPA, § — KOJTbUEBLIC BRICTYIH HA any, 7 — oboiiMa KOHIEBOTO
YIUTOTHEHHS, MOMEILEHHOrO B KOPNYCe TYpPOMHE

Ha puc. 6.9 xopoIro BHAHBI NOPM30HTAIBHBIA Pa3beM LUMIWHAPA, Haupas-
NSIOMIME KOJIOHKM 5, MO KOTOPBIM OyneT ofyCcKaTbhes BEPXHAA NOJOBHHA KOP-
nyca npu cGOPKE 1 HECKONBKO BBHHUYCHHBIX WINUICK 2 UTA CKPEMICHUS ropi-
30HTAIBEHOrO (IaHUEBOroc pasbeMa.

Ha puc. 6.10 nokasaHa MowHas naposad TypOuHa B mpouecce 3aBOACKOH
c6opkn. Oua coctout uz UUHJL (1a nepennem nnane), LUCH v UBJ. Xopomo
BHIHO, KaK U3MEHSIOTCH JJIMHBI JIONATOK: B NEPBLIX CTYNCHAX OHU COCTAB/IA-
o1 30 — 40 MM, a B MocsieaHell — okono 1 M.

TunuaHas pabouas ronamea (pHc. 6.11) COCTOUT U3 TPEX OCHOBHBIX SIEMEH-
TOB: NPOUILHOI YacTH /; XBOCTOBUKA 2, CITy)XAWIero JIs KPErnaeHHs JONaTKH
HA AMCKE; LIMNA 6 NPSIMOYFONbHOH, KPYrioi 11 0BaibHON GOpMbI, BbINONHSAE-
MO0 Ha Topue npodHIBHON YacTH JONATKH 32 OHO Lesoe.

JlonaTtk® M3roTaBNUBAIOTCA M3 HepKasewomeit ctany, coaepxkauei 13 %
XpOMa, METOOM LITAMIIOBKH M NMOCIeAy omero Gppeseposanus U HabupaioTes
HA QMCKE 4epe3 JBa creluanbHbIX KOJoaua, B KOTOpbIe 3aTeM YCTaHABIMBa-
IOTCH 3aMKOBBIE IONATKY ¢ XBOCTOBUKAMH CHELIMANBHON GOpMBI.

OTHeNbLHO NPOKATHIBAIOT GAHIAKHYIO JISHTY 7, B KOTOPOi NpoOHBaIOT OTBep-
CTHA, COOTBETCTBYIOIIHE HOPME LIMMOB ¥ PACCTOAHMIO MEXKAY HHUMH. JleHTa Ha-
pe3aeTes Ha KyCKH CO CTPOTO pacCyMTAHHBIM UHC/IOM 0OBLEAMHAEMBIX JIOTIATOK.
BanaakHas NEHTa HANEBAETCA Ha IIMIbI, KOTOPBIE 3aTEM pacKienbisaoTed. Pan
coceaHux Jionatok (06bHO OT 5 a0 14), oGbeHHEHHbIX GaHAAaXKHOI NeHTOH
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Puc. 6.9. Yetanoska 3asopos B MPOTOYHOM 4aCTH TYPOHHDI:

i - pﬂGOHMC NONarku; 2 — WNHILKY 0718 3aTAKKH I‘{)pH30H‘IHIIbHUFO pﬂ'i’l:é!\.‘lf.!

KOPIYCa TYPOMHDI; 3 — FOpU3OHTANLHbIHA Pa3beM KOPTyca TYPOHHBL, 4 — quck

CTYNEHH, J — HAMPABAAIOIIME KOJOHKH, § — KOHLEeBOE YIIOTHCHHE
(0anpaxoMm), HasbIBaeTCS naxenom paboyux nonamox. TnaBHas uelsb NaKkeTHpo-
BAaHUA -— obecneunTh BHOPALIMOHHYIO HAZEKHOCTH pabouux nomarok (He po-
IIyCTHTE MX TIOJIOMKH OT YCTANOCTH BCAEACTBHE KotcGanuit). ocne PACKIenKH
HIMIIOB HA OaHaaxcax pabouyMx [0IATOK POTOp YCTAHABIHBAIOT HA TOKAPHBIH
CTaHOK M OKOHHATEIBHO NPOTAYMBAIOT I'PeGHU YIIIOTHEHUI!.,

Ha puc. 6.11 nokazana nume ofHa M3 THIHYHBIX KOHCTPYKUHH, KOTOpbIE

OTAHYAKTCH OONBUIMM pazHooOpa3WeM Kak THIIOB XBOCTOBHKOB, TakKk U 0aH-
Aaxed. B cOBpeMEHHBIX KOHCTPYKLMAX Gangaxu (Gpesepyror 3a00HO ¢ npo-
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10

11

12

13

- 14

Puc. 6.10. Mowmaas TpexudJHHAPOBas TYPinHa Ha 3aBOACKeM cOopotHOM cTene:

[, 2 — peryanpyowue wianans LCH u UB/: 3 — potop IB/A: 4 — UB/L; 5 — MyQTa, coeannsioluas
potopul UBA u UCA; 6 omopa poropoB LBJA u LICH; 7 — UCH: 8 — wnuAbKky (Aaniesoro pasb-
ema; ¥~ onopa potopos LCA u UHM: 10— potop LNL {1 — IHA; {2 — BrixogHOH natpybok Typ-
GuHbI; {3 — OMopHLIH NOAWHNHKK; /4 — Noaymy(Ta, MpHCOCIMHAEMad K NONymydTe 3IeKTporeHepa-
Topa {He nokaszan); /3 — onmopa UH]
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Puc. 6.11. PaGeyas aonatka 1B/ n ICca:

¢ ~— oBuMi BIJ NAKeTa NONATOK, § — XBOCTOBHK M 3TEMeHT npoduisHOM uacTH; / — npodunsHan
HACTh {1epo); 2 — XBOCTOBMK, § — durypusbiii 123 B AMCKE 1715 3aBOJKH XBOCTOBHKOB; 4 — IUTACTHH-
Ka 114 HKCALMK TOMATKH B [a3e; 5 — W (s PACKNEIanieM coCTOaHHM), 6 — LIMN nepea packnen-
KoM, 7 — DaHgaxuas neHra; 8§ — nepenuas (Bxoanas) xpomka npoduns; 9 — 3a;uas {BBIXOIHAS)
kpomka npoguns, 10, 12, 13 — ynaotsurensnse rpebum /f — 3aMOK, MPCOATCTBYOWMI pasrusy
oboua qucka nog aeiicTBueM ueHTpobeRHOI CWJIBI, IPHIMKEHHON K JonaTke

buTBHOI YacTBIO (¢ WIMPHHO# Danfaxa, paBHOI 1wary JIONAaTOK), MHOIA Co-
CAMHAIOT PaboYue ONATKU B NAKETE CRAPKOH.

Ha puc. 6.12 nokasan aByxmoTounbiii porop UH/I (cm. puc. 6.10) B npo-
uecce 0bpaboTki Ha TOKApHOM cTamke. [lepBbie nBe CTYNEHH HMEIOT JIEHTOY-
Hble OAHAANKH, A MMOCIEHUE CTYNIEHH — ABe NPOBOJIOYHBIE CBA3H.

['maBHBIM 3/1€MEHTOM NPOTOYHOI YacTu TYPOHHBIL, ONpeaeTAO UM BeCh ee
001K, ABNAETCA pabouas ronamxa nocheameit cTyneHd. Yem Gonbuiyio anu-
HY OHAa UMEET U 4eM Ha OonblueM TuaMeTpe OHa YCTAHOB/ICHA (MHBIMH cyioBa-
MU, Yem BoblIe II0mAanb A9 npoxoaa napa nocijiegHel cTYneH), Tem Gonee
OKOHOMM4Hee TypOuna. ITosTOMy HCTOPHA COBEpIIEHCTBOBAHKA TypOUH —
3TO UCTOPUS CO3AAHMSA NNOCNEAHUX cTyneHel. B Hayane 50-x rogos JIM3 6bu1a
paspaboTana paGouas jonarka 1iMHON 960 MM s nociueHell ctyneHu co
CpenHHM nuaMeTpoM 2,4 M, v Ha ee Gase co3naHsl TYPOMHBI MOutHOCTBIO 300,
500 n 800 MBT. B konue 70-x Gbina co3nana HoBas pabouas nonarka nIMHO
1200 MM A5 CTYTIEHM CO CpeHuM AHAMETPOM 3 M, DTO MO3BOJIMIO CO3AATH
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Puc. 6.12. Porop asyxsieroaworoe [LH/{ momnoii Ty pOukbl

HOBYIO napoByio Typouny ana TDC momsocTeo 1200 MBT 1 s ASC Mot
mocteio 1000 MBT.

Ha puc. 6.13 nokaszaHa oxua U3 onop panonpopoja. OcHoBaHHeM /2 HHXK-
HAg MOJOBMHA KOpryca 2 ycTaHABIMBAETCH Ha QYHAAMEHTHYIO pamy (Ha pu-
CYHKEe He Moka3aHa). B pacTouky Kopnyca Ha KOJOAKax I, 4, u 10 nomenaet-
¢l HIKHAA MOJIOBHHA BKIa pima 3. BHYTpeHHSA MOBEPXHOCTL § 00eHX 1010~
BIII BKIAJIbIIIA BBINOMHEHA MIHHAPHYECKON Wil OBATRHOHN M 3a1uTa 6a60u-
TOM — JerKOINTABKMM aHTHQPHUKLIHOHHBIM CITABOM HA OCHOBC 0JIOBa, A0MYyC-
KAIOLIEro BpauleHUe PoTopa HAa OYeHb HU3KOH 4acToTe BPAIUSHHs akKe TIpH
OTCYTCTBHHM ¢Ma3KH. [IpAMO Ha NOBEPXHOCThL BKIAABLINA & W HA aHATIOTHYHYIO
TIOBEPXHOCTb COCEAHEr0 BK/TAAbIIIA NPH MOHTAKE TYPOHHB! YKITa/IbIBAETCA PO-
Top. CREpXY €ro HaKpBIBAKOT BEPXHEH MOJOBHHON BKIAIBIMIA H NPUTAIMBAIOT
K HMHei [OJOBMHE HIMHIbKAMH, BBUHYMBAEMBIMH B OTBepCcTHA 9. 3arem yc-
TaHaB/AMBAETCA KPBIIIKA KOpIyca IMOAMWLHITHHKA.

Mac/1o 41 cMa3KH IIeeK BaJOB IIOAAETCA HACOCAMHM M3 MacasHoro Oaka,
YCTAHORICHHOIO HA HUKHEH OTMETKE KOHIEHCAMOHHOro noMeweHus. Pas-
Mep MAacIfHOTO §aka 3aBHCMT OT MOLHOCTH TYpPOWHBL dYem Ooiblle MOLL-
HOCTL, TeM 0ONbLIe UMIMHAPOB M, CIEJOBATENbHO, POTOPOB W MX ONOP, Tpe-
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AAARARRARR

Puc. 6.13. Onopa sasonpogoga:

1, 4, 10 — KONOAKM 7S YCTAHOBKH BRAAIBIIA: 2 — KOpOyc onopst; 3 — onopHsit sknagwim; 5 —
pe3p0OBbIE OTBEPCTUS A0S WMMIEK, CKPCILTIOMX KOPMYC ONOpH 1 ero KphilKy, 6 ~— oTBepCTHE
Ang (101a9H Macna; 7 — peibopka, 0becneunBawnas pasiady Macna Ha BCIO IMPHHY BKNAIbiINA;
8 — BHYTpeHHsS (0BEPXHOCTD BRAAABILA O — OTBEPCTHA U3 INMMJIBKH, CKDENIMOMME MOTOBKHBI
BRIAABILIA, [/ — onopiiag mwiomanka ans gamns kopnyca TypGuHsl, /2 — ocHoBasue onopsl

Oyrowmnx cmasku. Kpome Toro, ¢ POCTOM MOUIHOCTH PacTeT AMAMETP MIEEK, W
3TH ABA 00CTOATENLCTBA TPEGYIOT GONBLIOro pacxona Macinia H COOTBETCTREH-
HO MacasHoro Gaka Gonbwoit emkocTy, Aocturawwei 50—60 m3. /g cmazku
NONLIHITHUKOB HCNONS3YETCA NUOO0 cnenuanbHoe (TypOuHHOE) MuHepanLHOe
Mac:10, MO CHHTETHYECKHE Heroproume Macna. [oc/eqHie HaMHO Mo NOpoxKe,
HO 3aT0 noxapodesonacHee.
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OT HacocoB MO TPyOONpOBOJAM Macno, Mpoitas uyepes Maciooxaaoument,
MOCTYNAET K EMKOCTAM, PacroaraéMbeIM B KPbILUKAX NMOJUIMITHUKE, a U3 HUX —
K OTBEPCTHAM 6 U K BbIOOpKe 7, pa3paionieif Macno Ha BCIO LIMPHHY LICHKH Ba-
na, Macno 3a c4eT ruApoAHHAMHYECKHUX CHJI «3arOHACTCS) NoX lUCiKy Bana, v
TakuM 00pasoM Bajl «MnaBaeT» Ha Mac/sHOH nieHke, He Kacaach 0abOUTOBOH
saIMBKH. Macno, npoiaa nopn iweHkol Bana, BRIXOAHT Y€pe3 TOPLCBERIC 33305l
BKJIAJBILIA M CTEKAET HA JHO KOPIyca NoAIIHNHHKA, OTKYJa CAaMOTEKOM Hanpas-
nserca oBpaTHO B Macnaueiii 6ak. Biiaaeill onopb! NokasaH Ha puc. 6.14.
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Puc, 6.14. Ontopubiii BKA2aLIUW cHEPL BATONPOBOAA:

! — konoaxyn and YCTaHOBKH BKIAABILIA B KOPIYCE QNOpH; 2 — LEHTPHPYIOILAA METANAHYECKAA po-
Knaaka; 3, 4 — BeIOOPKH 4718 Pazdads Macia B HUKHIOH M BEPXHIOW 110N0BHHL BKaausua, 5, [0 —
BEPX1AA U HUAKHAAL ONOBHHLL BKIAALILIA; 6 -— BEPXNAA YCTAHOBOYHAS KOJIOHKA, 7 — UIMWIBKH, CKpe-
AngI0LUHe AONOBHHBI BKNAIBITTA, & — BRITOMKA A7NA CTONOPEHHA BKIAJbILIA B KOPOYCE ONOPLI OT HpO-
BOpaTHRAHHA, 9 — kanan noaauu Macna K BoilBopkam Bxmagenua;, // — rpefens ana oceroii dukca-
IIHA BKNAABIIIA B KOPOIYCE OMOpPSLI
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6.4. Tunbl napoBuiX TypOuH 1 0BnacTu UX HCNONb3OBaHMS

Hns nOHMMaHUs MECTa M POAM NMapoBbiX TypOuH PaccMOTpUM HX 0DuIYyIO
knaccuuraumio. M3 Gonbmoro pasHootpasns MCcnonb3yeMpix MapoBbIX TypOuH,
MPEAKAE BCEro MOKHO BBIACNIUTH Ty pOUHBI mparcnopmitvie M cmayuonaphvie,

Tpancnopmueie maposbie TypOMHBI HalWEe BCErO MCNONB3YIOTCA ANIS TIPHBO-
Aa rpeOHbIX BUHTOB KPYIHBIX CYJI0B.

Cmayuonaprvie naposbie TypOHHb — 3T0 TypGHHbI, COXpAHAIOUTHE npu
SKCIUTYaTalM1 HEU3MEHHDBIM CBOE MecTOnoNOkeHHe. B HacTos et kHure pac-
CMaTPHBAIOTCA TONBKO CTALMOHAPHBIE NApOBLie TYPGHHEL

B cBoto ouepens craunoHapHsle naposkle TYPOHHBI MOKHO Knaccuduimpo-
BaTh 1O Psiy NPU3HAKOB,

1. Tlo HasHaueHHIO Pa3TUUAIOT TYPOHHBI JHEPreTHYECKME, NPOMBILLTEHHbIE
¥ BCMOMOTATENLHBIE,

Inepzemuueckue TyPOWHBI CllyXaT 4TS NPHBOJA SMEKTPHUYECKOTO reHeparo-
Pa, BIJTIOYEHHOTO B SHEPIOCHUCTEMY, M OTIYCKA Tel1a KPYNHBIM NOTpeGUTesMm,
HANpUMEp JKHIBIM paionaM, ropoaam u T.4. HX ycTaHaBnMBarOT Ha kpynHbIX
'POC, ADC u TIOLL. DHepreTrueckue TypOHHDI XapakTePH3YIOTCA, NPEeXIE BCe-
ro, GONbLIOH MOUIHOCTBIO, @ UX PEHHM paboTEl — NOCTOAHHON yacTOTO! Bpa-
LIEHMS, OnpeaegeMoii NOCTOAHCTBOM YACTOTELI CETH.

OCHOBHBIM NPOM3BOIUTENEM SHEPreTHYECKUX napoBuX TypOuH B Poccun
ABNAeTes JIeHUHIpackuit MeTanmueckuit 3ason (Cankt-Tetepbypr). OH BbI-
NyCKaeT MOmHLIE napoBkie TYPOMHLL Ama TAC (MowwrocTeio 1200, 800, 500,
300 u 200 MBT), T3 (MoumHocTbio 180, 80 u 50 MBT U Menee), ADC (Mour-
HocTeio 1000 MBT).

JpyruM KpynmHLIM IPOM3BOAMTENEM IHEPreTHHYECKUX NapoBeiXx TypOuH
apnaetca TypObomoTopuslil 3ason (TM3, r. Exatepun6ypr). On BbinyckaeT
TOJIbKO TeNIO(QHUKaLHOHHBIE TYPOHHLL (MomHOCTEIO 250, 185, 140, 100 u
50 MBT u menee).

Ha TOC Poccuu ycTaHOBNEHO OCTATOMHO MHOIO MOUIHBIX NapoBLIX Typ-
OuH XapbKOBCKOI0O TYpOHHHOIO 3aBoaa (XT3, Ykpansa) (MomwHocTeO 150,
300 u 500 MBT). MM ke npousseneHsl Bee NapoBble TYPOMHBI, YCTAHOBJIEH-
Hoie Ha ADC Poccun mowHocTso 220, 500 1 1000 MBT.

Takum obpasom, B HacTosee BpeMs B Poccun byHKuHOHHpYeT BCero npa
TPOM3BOAUTEIIS MOUIHEIX NAPOBLIX TYpOHH. Ecnu roBopuTs 0 3apyGexmbix npo-
U3BOAUTENAX TYPOUH, TO X YHCIIO TAKiKe ABASETCS HeGONBIINM. BONBIIHHCTRO
U3 HUX ABAIOTCS TPAHCHAUMOHAIBHBIMU 00beAMHEHHAMY. B EBpone maBHbIMU
NPOU3BOAHTESIMM NMAPOBLIX TYPOHH ABIAOTCA KOMNaHUM Siemens (I'epmanus),
Alsthom (OsiBinas ABB, FepMancKo-wmBeiiapckoe odveaunenune), GEC-
Alsthom (anmo-dpaniysckoe obveaunenue), Scoda (Yexus). B CIIA npous-
BOAWTCNIAMU MOIHbBIX SHEPreTHYECKHX TYPOMH ABNAOTCS KOMNaHuu General
Electric u Westinghouse, B Snounu — Hitachi, Toshiba, Mitsubisi. Bee nepe-
HUCJICHHBIC 1IPOM3BOANTENH BHINYCKAIOT NAPOBLIE TYPOUHBI BIUIOTE 40 MOIIHO-
ctv 1000 MBT u Bhime. TexHuueckuit ypoBeHs HEKOTODPEIX U3 HUX HE TOJLKO HE
YCTYNAeT HAIUM ITPOU3BOIAMTENAM, HO M NPEBOCXOIMUT HX.

lipomvluwrennvie TYpOHHBI Takke ChyxkaT [y MPOU3BOACTBA TEINOBOI H
SMEKTPUUECKON SHEPruu, OJHAKO UX [TIABHOH LENBIO SBIASTCA obcny KHBaHHE
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NPOMBILIEHHOIO NPEANPUATHA, HATIPUMEP, METAUTYPru49eCcKoro, TeKCTHIIBHOIO,
XUMHYECKOro, caxapoBapeHHoro u ap. Yacto reneparopel Takux TypOuu pabo-
TAlT Ha MAJOMOUIHYI) WHAHBHAYAIBHYIO 3JIEKTPUUYECKYIO CEThb, 4 MHOMIA He-
MOJIE3YIOTCA A NPHBOAA arperaToB ¢ 1EPEMeHHOH 4acToTol Bpamenud, Ha-
NPUMEP BO3AYXOAYBOK AOMEHHEIX neyeil. MOuHOCTh NPOMBILIIIEHHBIX TYPOUH
CYIWECTBCHHO MCHBILE, Y€M SHEPreTHYECKUX, OCHOBHBIM NPOU3IBOHTENEM TPO-
MBILLTEHHBIX TYpOuH B Poccuu sensietca Kanysccknit TypOuHHEI 3aBoa (KT3).

Benomozamenvuvle TYpOUHB HCTIONB3YIOTCS NS 00€CNEYeHUs TEXHOAOTH-
YECKONo MPOLECCa NPOM3BOACTBA 3IEKTPOIHEPrUM — OGBIYHO I NPUBOAA
MUTATETLHBIX HACOCOB H BO3AYXOAYBOK KOTJICB,

[TumamenvHvie Hacocer 3HEProbIOKOR MOIHOCTBIO BILIOTH A0 200 MBT
NpPUBOAATCA 3NIEKTPOABUIATENSAMH, 8@ MOIIHOCTBIO BBILIE — ¢ MNOMOIILIO MAPO-
BBIX TYpOWH, NUTaeMbIX napoM u3 orlopa riaBHON TypouHsl. Hanpumep, na
sHEprodaokax MomHocTeio 800 1 1200 MBT ycTaHOBIEHO COOTBETCTBEHHO NO
ABa W TPH NHTATEJIBHBIX TYPOOHACOCA MONIHOCTEIO 17 MBT kaxawiii, Ha sHep-
rodnokax MowHocTeio 250 (ans TOL[) 1 300 MBT — oamu nutatensHeiit Typ-
00Hacoc MomHOCTEIO 12 MBT; Ha sHeprodnokax momuocTeo 1000 MBT ans
ADC ucnonb3yercs 1Ba NUTATENbHEIX HACOCAa MOUIHOCTBIO 12 MBT,

KoTnbl 3Heprotnokos momHuoctsio 800 1 1200 MBT o60pyaoBaHsl cooTBeT-
CTBEHHO JIByMs M TPeMs BO3[yXO/AyBKaMH, NPHBOJ KOTODPBIX OCYIIECTBAAETCS
TAKXke MapOBBIMH TYPOUHAMH MOUIHOCTHIO 1O 6 MBT kaxaan. OCHOBHBIM npo-
W3BOAMTENEM BCNOMOraTe/IbHbIX NapoBbIX TypOUH B Poccuu sensetca KT3.

2. Ilo BuAY DHEpruH, Mony4yaeMol OT NapoBoil TYPOUHbL, X ACTAT Ha KOH-
ASHCALMOHHEIE H TerNodUKALHOHHEIE,

B kondencayuonnvix Typounax (tuna K} nap u3 nocneaHeit cTyneHu oTso-
AMTCS B KOHASHCATOP, OHH HE UMEIOT PeryJIHpyeMbIX OTGOPOB 1napa, xo0TA, Kak
NpaBH/IO0, UMEIOT MHOTO HEPEryJ/IHpY€eMBIX OTOOPOB napa Ans pereHepaTuBHO-
TO NMOJOrpeBa NUTATE/ILHOW BOABI, 4 HHOTAA M A BHEIIHHUX TENJIOBBIX NOTpe-
ouTeneii. I'nmapHoe Ha3HAueHWe KOHACHCAUMOHHBIX TYPOUH — obecneyunsaThb
NPOU3BOACTBO 3/ICKTPOIHEPIHHU, MOITOMY OHH ABIAIOTCH OCHOBHBLIMH arpera-
TamMu MowHbX TOC n ADC. MouHOCTE CaMbIX KPYNHBIX KOHACHCALHOHHBIX
Typdoarperatos gocturaet 1000 — 1500 MBrT.

Tennroguxayuonivie TYPOUHEI UMEIOT OJWH MIIH HECKOIBKO PETYTHPYEMBIX
OTOOPOB Mapa, B KOTOPLIX NOAAEPKHBAETCA 3aaHHOE faBieHue. OHM npeqHa-
3HaueHbl 111 BBIPAOOTKH TENJIOBOH W 3JIEKTPUUECKON 3HEPrUM, H MOM{HOCTh
caMoil KpynHo# u3 HUX cocTtasnaet 250 MBT. Tennodukauuonuas Typ6una
MOKET BBITIOJIHATBCA ¢ KOHAEHCaUMWeH napa u Oe3 Hee. B nepeom ciyyae ouna
MOMET HMETL OTONHUTeNbHbIE 0TOOPLI napa (TypOuHsl THNA T) and Harpesa ce-
TeBOH BOAKI A 000rpesa 3AaHUH, NMPeANPHATHII M T.1., WX NPOM3BOJCTBEH-
HBIT oTOOp napa (TypOuuel Tuna IT) ans TEXHONOrMYECKMX HYXK/ IPOMbILI-
JEHHLIX NPeANPHATHIA, UNK TOT W Apyroil otbopel (TypOuus THna [T u I1P).
Bo Bropom cnyuae TypSuHa HOCUT Ha3BaHHe TYPOMHBI C NPOTHBOAABNEHHEM
(typOuunt Tuna P). B Hei nap u3 nocneaHeli cTyneHn HanpasisgeTcs HE B KOH-
ACHCATOp, a OOBIYHO NPOU3BOACTBEHHOMY noTpeGuTento. Takum ofpazom,
FMaBHbIM HA3HAYEHUEM TYPOUHBI C NMPOTHBOAABICHUEM ABIACTCH NPOUIBOACT-
BO napa 3afiaiHoro JasjicHus (B npeaenax 0,3—3 MIla). TypOuna ¢ npoTuso-
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AABNECHUEM MOMKET TAKKe MMETh M PErynupyeMblii Tenio()UKAHOHHBIA WiH
MPOMbILLIEHHEIH 0TOOp mapa, v Toraa oHa oTHocuTea K TMny TP wnu [P,

TennopukauMoHHbIE TYPOHHBI ¢ OTOMMTENbLHbBIM orbopom napa (tuna T)
CIPOCKTHPOBAHEI TAK, YTOOKI NMPM MAKCHMAaNbHON TennogHUKALHOHHON Ha-
TpY3Ke CTYMeHH, pacnooxKeHHbIe 32 30HOH 0TOOPa, MOIHOCTH He BIpadaThi-
Band. B nocneanue rofsl pAax TYPOMH NMPOEKTHPYIOTCS TaK, 4TO 1axe npy
MaKCUMAILHON HArpy3Ke NOC/IENHHE CTYNEHH BLIPAGATHIBAIOT MOIIHOCTE. Ta-
Kue Ty pOHHBI OTHOCATEA K Tuny TK.

3. Ilo Mcronb3yeMbIM HAuanbHBIM TIApAMETPaM napa naposble TYpOHHBI
MOXNKHO Pa3fieNuTh Ha TYPOMHBI NOKPUTHHECKOTO M CBEPXKPUTHYECKOTO
HA4LHOrO NaBMEHKA, NEPErpeTOro W HACBINICHHOTO napa, 6e3 npomexy-
TOYHOTO NEPErpesa W ¢ NPOMEKYTOUHEIM 1IEPErpeBoM napa.

Kak yxe u3BecTHO (cM. m1. 1) KpUTHYeckoe AaBneHUe s 11apa cocTag-
ageT npuMepuo 22 MIla, nostoMy Bee TYpGHHBI, HAuaNbHOE NABNEHKE napa
NEPEN KOTOPBIMH MEHBILE 3TOrO 3HAYCHHUS, OTHOCATCA K MapoBbIM TYpPOHHAM
OQOKpUMUYECKO20 HAuATBHOTO faBnenua. B Poccuu CTAHJAPTHOE NOKPUTHuYE-
CKOS NaBleHUE AJIA NapoBblX TYpOMH BeIOpano pasHeiM 130 ar (12,8 MIIa),
KPOME TOro, MMECTCA ONpeae/ieHHbIH NpoueHT TYpOHH Ha HAYanbHOE NaBleHUe
90 ar (8,8 MIla). Ha doxpumuueckue napamempb, BBINONHAIOTCS BCE MAPOBbIE
TypOunbl ans ADC u TOL (kpoMe TenyoHKaLHOHHOM TYPOHHBI MOIHOCTBIO
250 MBr), a Tatoke TypOHHBI MOILHOCTBIO MeHee 300 MBT mis TOC. Hokpuru-
HCCKOC HAYAIBHOE NAB/ICHUE 3apYOEIKHLIX MAPOBLIX TYPOUH OOBIYHO COCTAB-
naeT 16—17 MIla, a MakcHMaibHas eqMHHYHAA MOLHOCTH JOCTHraeT 600—
700 MBr.

Bee MomHbie konpeHcaunonuble 3Heprodnoku (300, 500, 800, 1200 MBT), a
TAKOKE TeMTODUKAUHOHHBIA SHEProOI0OK MOWHOCTBIO 250 MBT BHINONHSIOT Ha
CBEPXKpHTHYECKHC napameTpet napa (CKJI) — 240 ar (23,5 MIla) u 540 °C.
Ilepexon oT NOKpHTHuUECKUX napametrpos napa k CKJ[ nosponser skoHOMUTE
3—4 % Tonnuea.

Bee TypOunn TOC 1 TI1 paboTtaror neperpeTbhiM napoM, a ADC — Hacwl-
IEHHBIM (¢ HEOONBIIOI CTENEHBIO BAAKHOCTH).

Bce MOMIHEIC KOHTEHCALHOHHBIE TYPOMHBI HA JOKPUTHYECKUE H CBEPXKPHTH-
HECKHE NapaMeTpbl Napa BLINONHSIOT ¢ npaMedcymounvim nepezpesom. W3 ten-
NMOGUKAUMOHHBIX TYPOUH TONBKO TypouHa JIM3 Ha nokpuTHyeckue TIapaMeTphl
MouHoeTbio 180 MBT 1 TypSuna TM3 Ha CKJ[ MomHOCTBIO 250 MBT umeror
NPOMEIKYTOYHbIH Neperpes. Yerapesiiue KOHACHCAIMOHHBIE TYPOHHBI MOUTHO-
ctoio 100 MBT 1 MeHee U MHOTOYHCIEHHbBIE TENIO(UKALIHOHHEIE NAPOBBIE TYP-
OnHBL BIUIOTEL 10 MomHocTH 185 MBT cTpostes 6e3 npoMneperpesa.

4. Ilo 3oHe ucnonb3oBaHus TYPOMH B rpaduke SNEeKTPUYECKOI HArpysku
NapoBbie TyPOHHBI MOXKHO PasAeiHTL HAa 0A30BLIE M NONYIHKOBEIE. Bazossie
TypPOHHBI Pa0OTAIOT NOCTOAHHO MPH HOMMHANBHOM Harpyske Wiu Onu3Koid K
Hell. OHH NPOeKTHPYIOTCS TakK, YToGB U TYpOUHA, U TypOOyCcTaHOBKA HMENH
MAKCHMATLHO BO3MOXKHYIO SKOHOMH4YHOCTh. K 3TOMYy Tuny Typbum cnenyer,
0e3yC/IOBHO, OTHECTH ATOMHBIE M TErno(HUKAUMOHHDIE TYpOuHBL. [Honynuko-
6ble TYPOHHBI cO31a10TCA 71 PABOTHI € NEPHOAMYECKHMH OCTAHOBKAMY Ha KO-
HEIL HeNenmM (C HOYM NATHUUBL 40 yTpa B NOHEENLHUK) U €XEeCYTO4HO (Ha
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nous). [Monynukosbie TypOUHbI (M TYpOOYCTAHOBKH) € YYETOM MX Majoro 4uc-
Aa 4acoB paGoThl B roAy BbINOAHAKOT O0Jice MPOCTBIMH H COOTBETCTBEHHO 00-
nee AeieBbiME (Ha CHUKEHHBIE ITapaMeTph! Napa, ¢ MEHbIUUM YHCIOM LHJIHH-
ApOB). DnexrposHepreTHka Poccun B cuny pajia NpHUYMH BCETAA CTpajana oT
HEJOCTATKA B JHEProcucTeMe MOJYNUKOBLIX MouHocTel. [Ipumepno 25 ner
Hazax JIM3 cripoeKTHPOBAJ NOJY NHKOBYH) KOHIAEHCALUHOHHYIO TYpOUHY MOLJ-
HocThio 500 MBT Ha napameTpst 12,8 MITa, 510 °C/510 °C. TonosHo#t obpa-
je1l 9TOH TypOWHLI NMpegnonaranock YCTaHOBHTL Ha Jlykomnabckoi T'POC
(6. benopyccusa), OQHAKO JI0 CHX TIOP HH OOHOH CHEeUHaNbHON MOAYNUKOBOH
Typ6unbl B Poccuu He pabotaer. Bmecte ¢ Tem B SAmonun u CLIA paGotator
JIECATKU TTONYITHKOBBIX TYPOHH YNPOLEHHONH KOHCTPYKLIMH.

5. Mo KOHCTPYKTHBHBIM OCOOEHHOCTAM NapoBble TYpPOHHBI MOXKHO KJIacCH-
GuuUpoBAaTh 110 YUCAY UHAMHAPOB, 44CTOTE BPAICHHS H YHCTY BalOIIPOBOAOCE.

Mo yucny UAMHOPOB PasnuvaT TYpOMHBI 0AHO- U MHOFOLHIMHAPOBBIC.
KonuvecTBo UMAHHAPOB onpenenseTcs 0ObeMHbIM IIPOILYCKOM [apa B KOHUE
npouecca paciuupeHus. Yem meHblle NnOTHOCYb Iapa, T.e. MEHbIUE ero Ko-
HevHoe AaBieHue, U ueM 0oJibile MOIIHOCTL TypOUHbI, T.¢. Go/ibllie MAcCOBBIit
pacxon, TeM Oonblue 0ObeMHBIH MPONYCK U COOTBETCTBEHHO Tpelyemas Iuio-
waab QUig Npoxoja napa yepes pabouue nonaTkn nocaeanei crynenu. Onna-
Ko ecnu pabouune Norarku Genarh JUIMHHEe, a paauyc UX Bpalnenus Gonblie, TO
1eHTPoOekKHEIE CHIIBL, OTPBIBAIOILHE IIPOPUABHYIO YACTh JIONATKH, MOCYT BO3-
pacTH HACTONbKO, YTO J0Marka oropeercd. [103TOMY € yBEIHUEHHEM MOLIHOCTH
CHauasia nepexofar Ha apyxrnorounslit LIH]], a satreM yBenWuuBaOT UX YuCHoO.
KonagHcauuonHsle TypOHHBI MOXKHO BBIIONHHTL OJHOUMAHHAPOBBIMU BITIOTH
o MowHoetd 50-—60 MBT, apyxuwnunaposeiMu — no 100—150 MBT, Tpex-
UHAHHAPOBLIMU — 10 300 MBT, YeTblpeXuMAnHAPOBLIMH — 10 500 MBT, 1a-
THUHJIMHAPOBLIMH — BAoTH 4o 1300 MBrT.

[To yacTore BpaieHust TypOUHBL AENATCA Ha OBICTPOXOJIHBIE H THXOXOIHBIE,
Bvicmpoxoodneie TypOuHbL MMEHOT yacToTy BpameHns 3000 o6/mun = 50 ob/c.
Onu NpUBOAAT 3NEKTPOTEHEPATOP, POTOP KOTOPOTO MMEET ABd MACHHTHBIX IMO-
a10ca, ¥ No3TOMY HacToTa BblpabaTeiBaeMoro UM Toka pasHa 50 I'u. Ha 31y vac-
TOTY ¢TPOAT OONBIMHHCTBO napoBelX TypOMH mng TOC, TOL u vactuvHo A1s
ADC B Halueii cTpaHe U mouTH BO BeeM Mupe. B CeBepHoii AMepHKe W Ha 4acTH
TeppuTopHH SnoHuM ObICTPOXOAHbIE TYPOHHBI CTPOAT Ha 4YaCTOTY BpalleHHs
3600 o6/mun = 60 06/c, TaK KaK TaM MPHHATAA 4acToTa CeTH pasHa 60 [u.

Panee B rn. 5 oT™Me4anoCh, YTO MOCKONBKY M3-3d HU3KMX Hauya/ibHBIX Iapa-
MeTpos pabortocriocobHoCTb napa B TypOunax ADC Mana, a CHHXKEHHE Kariu-
TaJibHBIX 3aTpat TPeOyeT YBeAMUYCHNS MOLLHOCTH, T.€. MaCChl NPOIYCKAEMOro
napd, To 0ObeMHBIH pacxo/| Ha BHIXOAE M3 TypOMHBI OKa3kIBAETCS CTONb 3HA-
YHUTE/ILHBIM, Y10 OKa3blBAETCH LEleco00pasHbIM NEPeXo] Ha MEHLLIYIO HaCTO-
Ty BpaumeHUs. Tak KAK YHCNIO MarHUTHBIX [MOJIKOCOB B 3MEKTPOreHEpaTope
JOJIKHO ObITh LENbIM H YETHBIM, TO MEPexoi Ha WCNOAB30BAHUE HYETBIPEXITO-
JIKOCHOTO 3JAEKTPOTEHEPATOPA U MONAYUYESHHA TOMH XKEe 4aCTOTHl CETH, YTO WU IPH
JBYXNOJIOCHOM 3NIE€KTporeHeparope, TpedyeT CHKEHHS 4acToThl BABoe. Ta-
KM 00pa3oM, muxoxodusie mypbuns B Hallel cTpaHe MMEIT 4acToTy Bpa-
weHua 1500 06/Muu = 25 00/¢.
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Ha puc. 6.15 nokasana TnxoxonHas aromHas Typ6uHa dupMe ABB mou-
HocThbio 1160 MBT Ha wactoty Bpawenus 30 o6/c. I'uranTckue pasMepsl Typ-
OHHBI XOPOLIO BHJHBI B CPABHEHWH ¢ (UIYPOIl 4eIOBEKA, CTOALIErO Y cpennHeit
oriopel ee panonposoaa. Typbuna ne umeer LICII, u nap u3 LIB/l nanpasnsercs
B 1Ba TOPU3OHTAIBHBIX Ceraparopa-naponeperpesarens (CIID), a m3 uux —
paznaercs ua Tpu AByxnoTouHeIX [[H/L. ITo Takoil ke cXeme Ha wactory Bpa-
uteHus 25 ob/c nocrpoensr 3ueprodnoku MouHocTsio 1000 MBT Ha BaTakos-
cxoit M PocToBekoit ADC.

s ADC, mOCTPOeHHBIX AN TEIUIBIX KAHMATHYECKMX VCIOBHH, T.€. 1T
BBICOKOH TEMIIEPATYpLI OXJIAXIAOIIEH BOABI M COOTBETCTBEHHO BbICOKOIO
AABJICHHSA B KOHACHCATOpE (CM. pHcC. 1.2), MOKHO CTPOUTH KU OBICTPOXOIHBIE
aromHere TypOunsl (puc. 6.16). IMap k LB/l Typ6unsl nocrynaer u3 peakrtop-
HOro OTACICHUSA 110 ueThipeM naponposogam //. Tlpoiias 1[BJI, nap nocrymna-
et k CHIT 70 BeprHKanbHOTO THITA, A MOCTe HUX ¢ MOMOLIBIO pecusepa 3 paz-
1acTCA Ha TPH OnNMHaKoBeIX AByxnoTounsix IIHJ 4. Ilox kaxaem IHJ] yera-
HOBJICH CBOH KOHIEHCATOP, TAKKE XOPOIIO BUAHBIN HA MakeTe.

o unecny BanonpomomoB pasnuuaroT Typ6uHBI 00HOGaIbHBIE (MMEIOLIME
O/THH BAaJIONPOBO/ ~— COCAMHEHHbBIE MY(DTaMH POTOPbI OTAENbHBIX UHIHHAPOB
H TEHEPATOPa) 1 O6yx6abitbie (HMEIOIHE NBA BAJIONPOBO/A KaXIbIil CO CBOMM
FeHEPaToOpOM M CBA3AHHBIC TOJILKO MMOTOKOM napa). Ha poccuiickux TernioBeix
3ICKTPOCTAHLIHAX HCIIONB3YIOT TONILKO OIHOBANbHbIE TypOMHbI (B Havane 70-x
ronos Ha Ciapsauckoit ['POC na VkpauHe noctpoena eqMHCTBEHHAS ABYXBaJIb-

i
i

&
Puc. 6.15. Tuxoxonuast Typuna HacbllCHHOTO napa MomuocThio 1160 MBT nas aMepHKaH-
ckoit ADC:

{ — nepeanss onopa Typboarperata; 2 — 1[BJl; 7 —- NapolpoBoLbl CBeReTo Napa; 4 — Tpu LHI;
§ — snexTporeneparop; 6 — cenapatapui-naponeperpesateni; 7 — NaponpoBCLLL 1102BOAA Mapa
ws CIIT x OBJT; § — dysusament typGoarperata
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10

Puc. 6.16. BwicTpoxoaHas aTomuas TypOuna mommuocTeio 1093 MBT s mcnanckod ADC
(«Tpuano»), nocTpoennaa pupmoii Siemens:

] — ngpeauss onopa typGoarperara, 2 — UB/l; 3 pecusep (napofipopol pa3iaun Ha TPH JByX-
notounsix IHI; 4 — UH[; 5 — 2nextporeneparop; 6 — noibyanrelds; 7 — TPH NOMEPEUHbLIX KOH-
netcatopa (noa kakaem L[H); & — Mogpoa M OTHOL OX/aKAQIOLEN BOIb KOHIEHCATOPOR: 9 —
naponposea oTeoaa napa w3 1B s CIIT; /0 — septukansiwie CHIL /] — naponposoibl ceexero
napa u3 peakTopHoro OTAeaCHHs

Hast Typ6una MomHocThio 800 MBT, 1a ¥ TO MOTOMY, YTO B TO BpeMs He ObLI0
anekTporenepatopa MomunocTsio 800 MBT).

Ilns obosnagenus Tunos Typdun 'OCT npenycmarpupaer CrEHHANbHYIO
MAPKHPOBKY, COCTOALLYIO U3 GYKBEHHOMN M UMCIOBOH yacTeil. bykseHHas yacThb
VKA3bIBAET THI1 TYPOMHBI, CIEAYIOUIEE 3@ HEH YMC/I0 — HOMHHAJIbHYIO MOII-
HOCTL TYPOMHEI B MeraBarTaX. Ecnu HeoOXOIMMO yKa3aTh H MaKCHMalbHYHO
MOIIHOCTb TYPOHHBI, TO €€ 3HaYeHKe PHBOIAT 4epes3 kocyto depry. Caenyio-
liee YHCJIO YKa3pIBaeT HOMHHANBHOE JlaBiienie mapa mepe; TypOunoii B MIla:
A TenToQUKAUMOHHBIX TYpOMH Jalee depe3 KOocyIo YepTy YKa3blBaioT JIaB-
Jenue B oTGopax WK npotusonasnenue B MITa. Hakonen, nocnenuss uudpa,
ecJIH OHA MMEEeTCH, YKa3biBaeT HoMep MOIM(pHKaLuK TypOHHbI, NPUHATBIA Ha
33BO/Ie-H3rOTOBHTEIE.
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ITpuBenem neckonbko npuMepos 06o3naueHMi TYPOMH.

TypOuna K-210-12,8-3 — Tuna K, HoMunannHoi MOWHOCTEIO 210 MBr ¢
Ha4aAbHbIM a0COMIOTHLIM NABNEHHEM rapa 12,8 Mlla (130 KI“C/CMZ), Tperbei
MO JHDHKATHH.

Tpy6una I1-6-3,4/0,5 — tuna I1, HoMHHATbHOH MOITHOCTER 6 MBT, ¢ Ha-
HaLHBIM a0CONMOTHBIM aBieHreM napa 3,4 MITa u a6coMioTHbIM JaBjieHHeM
orbupaemoro napa 0,5 M[Ia.

Typbuna T-110/120-12,8 — Tuna T, HOMUHASbHO MOIgHOCTEIO 110 MBT
H MaKCUMaJIbHOM MOHOCTBIO 120 MBT, ¢ HavyanbHbIM a6COMHOTHEIM hasne-
HueMm mapa 12,8 M[Ta.

TypOuna F1T-25/30-8,8/1 — runa I1T, HOMHHaIbHO} MOUIHOCTBIO 25 MBT M
MAKCHMANbHOH MOLHOCTBI0 30 MBT, ¢ HavaibHLIM a6CONIOTHIM NABJICHHEM
napa 8,8 MIla (90 ar) 1 a6conOTHBIM naBAeHHeM oTOupaemoro napa 1 MITa.

Typbuna P-100/105-12,8/1,45 — 1una P, HOMuHaneHON MouHOCTBIO
100 MBT 1t MakcuManibHOM MowHoCTbIO 105 MBT, ¢ Ha4aNBHBIM aGCOMOTHBIM
AasneHuenm napa 12,8 MITa v abcontoTHBIM NpOTHBORABIEHHEM 1,45 MIIa.

Typbuna [TP-12/15-8,8/1,45/0,7 — T1una ITP, HOMMHANBLHOH MOWHOCTBIO
12 MBT u MakcuMansHoit MOLHOCTBIO 15 MBT, ¢ HauanbHbIM aBGCONIOTHBIM
nasnenrem 8,8 MIla, nasnennem B orbope 1,45 MIla u NpOTHBOAABNEHHEM
0,7 MITa.

6.5. OcHoBHblE TeXHUYECKUE TPeBOBAHUS K NapoBbiM TypOuHam
M WX XapaKTepucTUKM

A Toro 4roBbl yBHmETH, HACKONBLKO COBEPIICHHOW MalIMHOH sBnsercs
l1aposas  TypOWHA, HOCTATOMHO pACCMOTPETh TeXHUYCCKHE TpeboBaHus,
peabsBaieMble K Hel. OHu copmMynuposansl B FOCYNapCTBEHHBIX CTaHgap-
Tax (I'OCT). 3mech MBI OCTAHOBUMCS TONBLKO HA HANGONEE BAXKHBIX K3 HHUX,

Ipexae Beero, k Typbune IIPEABABAACTCA AN TPeOOBAHMI, KOTOPBIE MOJK-
HO OXBATHTL OHUM TCPMUHOM — nadexchocms. HaaeskHocTs TEXHHUYECKOTQ
00bEKTa — 3TO ero CBOWCTBO BHIIIOAHATS 3a]aHHble QYHKUWH B 3amaHHOM
o0beMe npu onpeneneHHbIx YCHROBHAX GYHKUHOHMPOBaHUA. [TpHMeHHTENLHO
K 1MapoBoil TypOuHe HanexHOCTL ~— 3T0 Becnepeboiitias BeIPaGOTKA MOLHO-
CTH TIpA PEAYCMOTPEHHBIX 3aTPaTaXx TOIINBA W YCTAHOBACHHOM CHCTEME KC-
TITyaTaunu, TeXHUYECKOro 06CYKHBAHNA W PEMOHTOB, a TAKIKe Heo My ure-
HHE CHUTYaUHH, OMacHBIX Ans Toaeil u OKpyKariel cpeapl.

BaxHo nopuepkHyTh, uTO MoHATHE HageKHOCTH BKJIFOYAET B ce0d U noHs-
THE DKOHOMUYHOCTH. becnepeboitno paGoTaomas TypGuHa ¢ HH3KON SKOHO-
MHYHOCTBIO H3-32 U3HOCA WJIM C OTPAHMYCHHUEM MOMHOCTH W3-3a BHYTPEHHMX
HCIIONANOK, HE MOXKET CUMTATBCA HazexHol. HanexHocTh — 510 KOMIIIEKC-
HOE CBOMCTBO, XapaKTepU3yeMoe TAKUMH 1OACBOHCTBAMH, KAk 0e30TKA3HOCTD,
AONTOBEYHOCTL, PEMOHTONPUTOIHOCTL, COXPAHSEMOCTS, YIIPaBiAsgeMOCTh, XKH-
BydecTb, GesomacHocTs. He Bpapasch B CTPOrHe OIIpPeJIEICHHS 3TUX OA-
CBOHCTB, OTMETHM [ABHBIE U3 HUX.

Bezomkaznocmb — 370 CBOHCTBO TYPOUHBI HETPEPLIBHO COXPAaHATH pabo-
TOCNOCOOHOE COCTOSIHNE B Teuelue HEKOTOpoH HapaGoTku. Cpeansss napa-
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6oTka Ha orka3 ansg Typoun TOC mouHocTeio 500 MBT u Gonee ponkHa
BLITh He MeHee 6250 u, 4 MeHbluel mMowHOCTH ~—— He meHee 7000 u, a gng
Typ6un A3C — He MeHnee 6000 u. Ecnn y4yecTh, 4T0 B KaJICHAApHOM roay
8760 4 1 uTO Kakoe-TO BpeMs TypOuHa He paboraeT (HanpuMep, 10 YKa3aHHIO
AMCMeTYepa SHEProCHCTEMbI), TO 3TO 03HAYAET, UTO OTKA3BI IO BUHE TYPOMHBI
B Cpe/lHeM JIOJIKHBI IPOMCXOANTh He 4Yawe 1 pasa B roa.

Honuwtii yemanognennwiii cpox cayxctvl mypbunsl TOC nonxeH ObITh HE Me-
nee 40 ner, a Typ6un ADC — ne menee 30 sner. [Ipu 3TOM OroeapuBaeTcs aBa
BasKHBIX 06CTOATENBLCTBA. [IepBoe: ITOT CPOK CiyxObl He OTHOCHTCA K ObICTpO-
M3HALIMBAIOLIMMCA [eTalaM, HarpHMep, pabouuM NOIAaTKaM, YIUIOTHCHHSIM,
KpertesKHbIM AeTansiM. [Iis Takux neTaeii BaKeH cpednuii cpox ciydichel 00 Ka-
numanbHo20 pemonma (MeKpeMOHTHbIH neproa). B coorserersuu ¢ FOCT oH
nomked ObITh He MeHee 6 net (kpome Toro, Ha TOC u ADC peanusyercs rnna-
HOBas CHCTEMA TEKYLIMX W MIdHOBO-TIPEAYIPEAHTEbHBIX PEMOHTOB).

Jns Typbun TOC, a TouHee s Mx AeTasied, paboTamwmux npu Temnepa-
Type cBbiue 450 °C, kpome Takoro nokasaress JOJrOBEYHOCTH, KakK CpOK
cayk6bl, BBOOUTCS ApPYroil nokasarenb — pecypc — CyMMmapHas HapaboTka
TypCHIIbl OT Hayana 3KCIUIYyaTalkK 10 JOCTHKEHHS NIPEAE/bHOrO COCTOAHMSL.
Ha 3Tane npoekTHpOBaHHS NPEIeAbHOE COCTOSHHUE OIPeAc/aeTCs KaK HasHa-
yeHHbIH pecype. I1o onpeneneHuo — 3TO pecype, NPH JOCTHKEHHH KOTOPOro
AKcIUIyarauus TypOouHel 10mKHA ObITh NPEKPAIEHE HE3ABUCUMO OT €€ TeXHU-
YeCKOro COCTOAHUA. Ha caMoM [ene npy NOCTHRKEHHH Ha3sHaueHHOro pecypea
TypOUHA MOKET COXPAHNTb 3HAYMTENbLHYIO AOTIONHHTENbHYIO paboTocrnocod-
HOCTH (OCTATOUHBI PECYPC) M, y4HTBIBAA €¢ BHICOKYIO CTOMMOCTB, CpoK pabo-
Thl TYPOMHBI IPOIASIOT. YUUTLIBAS HEIOTHMYHOCTL NPUMEHHTENBHO K TYpOHHE
TepMHHA «HA3HAYCSHHbIH pecypcn, CTanM yrnoTpebnsaTs TEPMUH «paciemiibli
pecypey. TakuM 06pa3oM, pacyeTHbl it (Ha3HAYEHHBIH) pecype — 310 HapadoT-
Ka TypOHHEBI, KOTOpas rapaHTHPYEeTCs 3aBOA0M-H3rOTOBHTE/ICM; [IPH €€ 10CTH-
WEHHH J0JKeH OBIThH pacCMOTpPEH BOIIpOC O ee NalbHEHIIeH SKCTUTyaraluH.

I'OCT He pernamMeHTHpPyeT pacvyeTHOro pecypca (OH A0/keH OBITH yCTa-
HOBJIEH B TEXHHYECKHX YCHOBHAX WIH TEXHHYCCKOM 38JaHHMH HA €€ NPOSKIH-
POBAaHHWE B KaX/IOM KOHKPETHOM ciyuae). Jlofrue roas! pacueTHbIA pecype co-
crasasn 100 TeIC. 4, cefivac — kak npasuno, 200 Teic. 4. [Tonpobuee sonpoc o
pecypce paccMarpuBaeTces B U1 15,

BaxHeifluum TpeboBaHueM K TypOHHe SBASETCS BHICOKAS S3KOHOMHUYHOCTS.
Koshduuuent nosesHoro neicteus TypOuHel oueHusaercs no KILJL ee uu-
THHAPOB.

Kosdduumenr nonesHoro neiicTBHS UMAMHApA XapakTepu3yeTcsa TOH ao-
neit paboTocrocoGHOCTH 11apa, KOTOpPYI0 yaanock npeobpazoBars B MEXaHHYe-
cKyio sHepruio. Hanspicimyio skonomuunocts umeer LC/I: 8 xopomux TypOn-
Hax oH cocTanger 90—94 %. Koadgpuumenr nonesHoro aeticteua LIBJI u
[{H/I cymgecTBeHHO MeHblle U B cpeaHeM cocraenser 84—86 %. 310 ymeHb-
mweHue 0OYCHOBAEHO CYIUSCTBEHHO Oosee CO0KHBIM XAPAKTEPOM TeueHus
rapa B peiieTkax oueHb Majnoi (HECKONBKO JECATKOB MUIUIMMETPOB B NEPBBIX
crynensx LIB/I) v ouens Gonbluoit (1 M u 6onee) B mocaenHux crynensx LH/
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COBPEMEHHAS TEIMNO3HEPTETHKA TIABA 6

BBICOTOH pemieTok. Paccuntars 510 Teuenne u monoGpars non Hero npodunu
JIOMATOK 3ATPYAHUTENLHO AAKE ITPH COBPEMEHHBIX BBIMHMCHHTENBHBIX cpenct-
BaXx. KpoMme Toro, 3nauurensHas wacts npotouHolt yacTy LIH/ paGoraer Brax-
HbIM IT4POM, KAIlTH BAArH HMEKOT CKOPOCTD CYIMECTBEHHO MEHBIUYIO, YeM Map, u
OKa3bIBAIOT HA BPALIAIOIINECS PaOOYHE JIOTIATKH TOPMO3sLISe NeiCTRIE.

Kpome npusenennbix texnuueckux Tpedopanuii [OCT COAEPKUT MHOTO-
HHCIACHHbIC Npyrue TpeGOBaHHS, B YACTHOCTH, K CHCMeEMe sauyumpl mypouiter
lIpH BO3HWUKHOBEHMM aBADUHHBIX CUTYauuh, K maweepennocmu (nuariason
OJIMTENBHOM paboThl — 00biuH0 30—100 % HOMWHAILHOMH MOII{HOCTH; T1po-
AOTAHUTENLHOCTH I1YCKa W OCTAHOBKH, YMC/0 BO3MOXHBIX MYCKOB H T.11.), K
CHCTEME PEryHPOBAHUSA W yTIPABACHHS TyPOUHOI, K PEMOHTONPUIOAHOCTH 1
DesoriacHocTH (0XKapode3onacHocTH, YPOBHs BUOpaUMH, 10yMa U T.1,), MeTO-
AOB KOHTPOJIA IapaMeTpoB padouux cpen (nmapa, Macna, KOHAEHCATA), TpaHCc-
[TOPTHPOBAHUS W XPaHEHHUS.

KoHTponbHbie Bonpochi

- Kaxue anieMenTsl obbeannser santonposon naposoH TypOuusb?

- HazoBure ocnosubie deMenTsl uMnnnapa napoBod TypOHHSI,

- Kakne Qpynxumn B uniunape BoImomHAOT KOHIEBbIE YIJIOTHEHUR?

- Kak ycrpoena nporounas yacrb typ6unp?

- Kakne a1eMenter BiC1touaeT cTyneus Typ6uibl, H KakoBbI (GyHKUMM ITHX 3TeMENTOR?

-Kak ycrpoena crynens maposoii TYpOHMHBLI, ¥ KakMM 06pa3’oM MOTE HUMATbHAS

SHEprus Napa npeobpasyeTcs BO BPAmATE/ILIYIO JHEPFHIO e poropa?

- Kak ycrpoewo naGupuntosoe ynmoruenue sana TypOuHbLI?

. M3 KakuX 31€eMeHTOB COCTONT nakeT paGounx nonarok?

. Kak yctpoena u paGoTaer onopa Bafionpopoaa?

- JLIR 4ero HysKHbl ONOPHBbIE BKIAABILIA W KaK OHU yCTpoeHsi?

- OGbacHHTE Ha3HAa4YeHHE IHEPreTHYECKNX, NPOMBILIACHHBIX W BCNOMOIaTEIbHbIX

NapoBLX TYpOHH.

12. KakoBo Ha3zHaueHHe KOHACHCAUMOHHBIX H TeNTOGHKAUMOHHLIX MAPOBLIX TypGUn?
MokeT m konencauuonyas TypGuua OTTYCKaTh TEIVIO BHEIHEMY NOTpeOUTEI0?

13. Kak knaccudruupyrores MapoBbic TYPOHHB MO HaYanbHBLIM napameTpam mapa?

14. B vem oTnuIne 6a30BLIX M NOTYNHKOBBIX napoBelX TYpGHH?

15. B 4eM pasuuua B KOHCTpPYKI(UH TeHepaTopa GBICTPOXOMHBIX M THXOXOAHBIX napo-
BRIX TypOuu?

16. OBbACHHTE CMBICT MapKHPOBKH naposeIX TypGuH K-1000-5,9/25-2 w T-250/300-
23,5

17. Kakue cBoiicTBa napoBoii TypGuEL ofbeuser MOHATHE HAMEKHOCTH?

18. Yro Takoe HapaGoTka Ha OTKA?, ¥ KakoBa oHa ROJKHA ObITH ¥ MApOBLIX TypOun?

19. KakoBa pasuuua Mexay cpokom CITyx0bl M pecypcoM TypOHHBI?

20. UT0 Takoe MEKPEMOHTHLLH NEPHO, H KAKOB OH LOJIKEH GLIT ANTA TApOBLIX TYPOHH?

O La B L R —

— OO G0 )

b

ﬂuTepaTypa AN CaMOCTOATENbHOro U3y4YeHus

1. Tpyxnuit A.JI. CrausonapHue uaponbie TypGunbl, M,: DHeproaromusmar, 1990

2. Tpyxunii A1, Jlomakuu B.B. Tennoduxatuonnsie maposnie TypOUHBI H TYPBOYCTAHOBKH.
M.: Hanarenserso MDH, 2002,

3. Tpyxnuit AJL, Kpyrennnkos B.H., Herpyunn C.B. Atnac koHCTpyKnmii meraneii Typ=
OuHbL M.: M3narenserso M3H, 2000,
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lnasa cedbmas

YCTPONCTBO COBPEMEHHbIX CTALUOHAPHbBIX
FA30TYPBUHHbIX YCTAHOBOK

Copepxanue

7.1. YCTPOICTBO COBPEMEHHOI CTALMOHADHOR BbicoKOTEMNEpATYpHOA TTY
7.2. MpeumywecTsa, HEROCTATKK U ofnacTu npumenenns MY
7.3. CpaBHUTENLHLIE XAPAKTEPUCTUKM OTEYECTBEHHBIX
u 3apy6exubix TY
KOHTpONbHLIE BONPOCHI

7.1. YcTpoilcTBO COBpEMEHHON CTaLLMOHAPHOW
BhicOKOTEMNepaTypHown 'Y

TpaavunoHHas coBpeMeHHas cazomypbunnasn ycmarnoska (I'TY) — o710
COBOKYITHOCTb BO3AYUIHOIO KOMITPECCOpa, KaMepbl CrOpaHHsa W rasoBoHd Typ-
OWHBI, @ TAKIKE BCIIOMOrATE/IbHBIX CHCTEM, obecrnieunBatommx ee padory. Co-
BoKyIHOCTb I'TY W 3MeKTPHYECKOro reHepaTtopa Ha3blBAIOT 2a30mypoOuninim
azpe2amom.

HeobxonuMo noayepkHyTh oo BakHoe oraudde I'TY ot ITTY. B cocras
IITY He BXOAUT KOTEN, TOYHEE KOTEN PACCMaTPHBAETCA KaK OTAS/IbHbIA HC-
TOYHHK TEM4; PU TAKOM PACCMOTPEHHH KOTeNl — 3TO «4EPHbLI AIHK»: B He-
ro BXOAWT IUTATEAbHAS BOJA C TEMMEPATYPOH £, ., 8 BBIXOAUT Nap ¢ napamer-
pamu p, t,. [laporypbunnas ycTaHoBka 6e3 KoTna kak (Qusnueckoro obbekra
paGorars He MoxeT. B I'TY kamepa cropaHus — 3T0 €€ HEOThEMJEMBIH 3/1e-
MeHT. B aToM cMbicie ['TY -— camopocraTouHa,

["a30TypOUHHBIE YCTAHOBKH OTHAMYAIOTCS YPe3BbluaiiHO GONBIINM PasHOoD-
pasueM, roxanyii, naxe GonbiuM, ueM napoTypbuHHbie. [lnxke paccmarpuea-
foTcd Haubonee IepCreKTHBHbIE W Haubosiee WCII0Ab3YeMble B SHEPrETHKE
I'TY npocmozo yuxaa.

[MpuHuuItHanbHas cxema Takoit I'TY nokaszana Ha puc. 7.1. Bosayx u3 ar-
MOC(epbl MOCTYIIAET B 030Viiibll KOMAPeccop, KOTOPLIA NPeaCTaBAseT co-
foil poropHy0 TYpOGoMall¥HY ¢ TIPOTOYHON YACTBIY, COCTOAILEH U3 Bpallao-
IHXCA U HEMOABWKHBIX pelueTok. OTHOLUEHHE AaBAEHHS 34 KOMITPECCOPOM P,
K JaBNEHUIO I1EPE HUM p, Ha3blBACTCH CMenenvio cocamus BO3AYIIHOTO KOM-
npeccopa U 00bIYHO 0003HauaeTca kak n, (M, = p,/p,). PoTop koMnpeccopa

MPUBOINTCA cazoeolt mypbunon. [1oTOK CXKATOTO BO3AYXa NOAAETCA B OIHY,
age (kak Ha puc. 7.1) unu Gonee kamep ceopanus. flpu 310M B OONLWIKHHCTEE
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Puc. 7.1. Hpanounuaannan cxema I'TY (pucyHOK 13 mpoenekTa Gupmur Siemens):

! — mxoanol natpyfok Bosaywrtioro KOMNpeccopa; 2 -— Bo3yx W3 armoceprl; 3 — npoTouHas
HACTE BOJLYUHOM KOMIpeccopa; 4 — ckaTuiif Bo3jyx; 5 — 30Ha BBOJA BTOPHYHOIO BO3YXA ans
TOPeHMA; 6 — KOpIYC KaMephl cropamus; 7 — [1aMellian Tpy6a; § — ropeiouHsle ycTpoiicTea;
9 — ropauwmit daxen; 70 — ropayue razer; 17 — TIPOTOMHAA HaCTh ra30BoM TypOuHbI; /2 — yxo-
Asupe rasel I'TY, ]3 — onopHslif no,uuHniuk; /4 — BExoanoii maddysop; 13 -— crawuoit Gonr
poropa; /6 — OtopHO-ynopHslil nopmunHEk: {7 — BA/I-IIPOCTABKA ANA MPHCOSIHHEHHA YIEKTPO-
reHeparopa
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Yc.‘mpoﬂ'cmeo COBPEeMEeHHbBIX crmayuoHapHblx BBSOmypﬁuHHbe YCmaHoeoK

CNy4aeB NMOTOK BO3yXa, HAYIUH W3 KOMIIPECCOpa, pas3ac/iseTcs Ha 1Ba I10To-
ka. [TepBblii MOTOK HAaMpaBNAETCA K FOPENOYHBLIM YCTPOHCTBAM, Kyaa Takke
roaaeTca TOILIHBO (ra3 Wik kuakoe Toruueo). [pu cxxkuranun Toriuea odpa-
3VIOTCH podyKkmel czoparus BHICOKOH Temneparypbl. K HUM noamensaeTes
OTHOCHTENBHO XONOAHBIH BO3AYX BTOPOro MoToka C TeM, 4ToOblI MONy4UTh
rasbl (UX 0OBIYHO HA3bIBAIOT pPabOYMMM ra3zaMu) ¢ TeMIIepaTypoi, AOMyCTH-
MO i aeTaneil razosoil TypOHHSI,

Paboyue rasel ¢ nasneHueM p, (p, < p, W3-3a CHAPABAHUYECKONO CONPOTHB-
JIEHUA Kamepbl CropaHus) MogakTcs B NMPOTOYHYI) YACThb 220601 mypOuHel,
[PUHUKTT OCHCTBUA KOTOPOH HHMYEM HE OTAHMYAETCS OT NpUHUMIEA AeHCTBHA
napoBoit TypOHHbL (OTIHYHE COCTOMT TOJILKO B TOM, YTO ra3osas TypOuHa pa-
60TaeT Ha NMPOIYKTax CropaHus TONNWBA, a4 HEe Ha nape). B razosoit rypoune
padouuie rashl PACLIMPAKOTCA IPAKTHYECKH N0 aTMOCHEPHOro NaBfAeHUs p,,

NOCTYNAIOT B 6u1x00H0U Jupdysop 14, u n3 Hero — naudO cpaly B NBIMOBYH)
TpyOY, A100 [peaBapUTE/bHO B KAKOH-TNG0 Terio00MEHHHK, HCIIONb3Y KWK
TENNROTY yxooawux 2azoe I'TY.

BcnencTBue pacliMpeHWs TIpOJyKTOB cropaHus B rasoBoil TypOune,
rocjaenHsas BbIpalaTbiBaeT MOIIHOCTE. BecbMa 3HaYMTENbHAS €¢ 4yacTb (TpH-
MEpHO T10/10BHHA) TPATHUTCA Ha TPUBOJ KOMIIPECCopa, a OCTaBIuAACs 4acTh —
Ha MPHBOA 3aexmpozenepamopa. ITO U eCTh Nofe3Had MowHocTs I'TY, koTo-
pas yKasbIBa€1Cs [IPH €€ MapKUPOBKE.

Jna wzobpaxeHus cxem I'TY npHMeHSOT ycnoBHble 0003Ha4YeHH, 110100-
Hble TeM, KOTOpble ucnons3dytoT ana IHTY (puc. 7.2).

M3 paccmoTpenus puc. 7.1 M 7.2 cTaHOBUTCA SICHBIM, NOYEMY omucanHan
I'TY nasemBaercsa {7V npocmozo mepmodunamuveckozo yukia. bonee rnpo-
croit I'TY OblTb He MOMXeT, TaK KaK OHA CONEPHMT MHUHUMYM HeoOX0aUMbIX
KOMIIOHEHTOB, 00ecIieMHBalOIIUX TOCAeA0BaTe/IbHBIE MPOUSCCHI CKATHA, Ha-
TpeBa M paciiupeHus paboyero Tena: OAMH KOMIIPECCop, OHY MM HECKOIbKO
KaMep cropaHus, paboTalomuXx B OAWHAKOBLIX YCNOBHAX, W OIHY [A30BYIO
TypOuny. Hapsaay ¢ I'TY npocroro uukna, cymectByoT [TV crodxcnozo yux-
1a, KOTOpBIE MOryT COZEpPXKAaTh HECKOAbKO KOMIPECCOPOB, TYPOHH W KaMmep
cropanuda. B yactHocty, k I'TY storo tuna otHocarca ['T-100-750, crpoue-

Toennuso

pc’ Tc

Pa Ty

Kamepa
Cropan{a

| SRS Ly
|| ki
Teneparop
BoamyHbIi Tazosan
KOMIPECCOD Typ6GuHa

Puc. 7.2. Cxema I'TY npoctoit cXeMbl B yCI0BHBIX 0G03HAYEHHAX
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Puc. 7.3. Cxema razotyp6uunoii yeranoskn I'T-100-750 JTM3

wnecs 8 CCCP 8 70-e roawt (puc. 7.3). Oua Boinonnena ABYXBabHOH. Ha op-
HOM Bajly pacrioNiokKeHbl KOMIIPECCOP BLICOKOrO AasneHus KB/ u npueoasmas
€ro TypOuHa BbICOKOr0 nasnenus TRJ: 3TOT Bal uMeeT NICPEMEHHYIO YACTOTY
BpaileHus. Ha BTOpom Bamy pacnonoxeds TYpOWHA HU3KOrO NABIeHHS THI,
TIPUBOJAIIAA KOMITPECCOP HU3KOrO NaBieHus KA v anekTpudecKHil reHepa-
TOp 3I7; 1O3TOMY 3TOT BaJl UMEET MOCTOSHHYIO qacToty spaiienus 50 ¢!,
Bo3sayx B konuuectse 447 kr/c nocryriaer us arMocdepsl B KH/ 1 cikuMaeTcs
B HEM 10 naeneHud ripuMepno 430 kfla (4,3 ar) u 3arem nopaetcs B BO3AYXO0-
oxnaaurens BO, rae oxsaxpaercs Bomoit ¢ 176 10 35 °C. Do NO3BONET
YMEHbIHTD paboTy, 3aTPaunBAEMy0 Ha CKATHE BO3/1yXd B KOMIIPECCOPE BbICO-
Koro naeneHns KB/] (cteneHb cikarus n, = 6,3). M3 Hero Bo3ayx mocrymaer B

KaMepy Cropanus BbICOKOrO nasiieHus KCB/ v npopyKThl Cropanus ¢ TEMIepa-
Typoit 750 °C Hanpasnstores 8 TB/. U3 TH] raswl, colepyKallie 3HAYHUTeAbHOE
KOJIMYECTBO KHUCI0pOJA, MOCTYNAIOT B KAMEPY CrOPAaHUS HU3KOTO 1ABJEHHS
KCH/], B XOTOpOii CkHMraeTcs n0MoiHUTENbHOE TOIUINBO, 4 W3 Hee — B THJT.
Otpabotasiume rassi ¢ Temrieparypoit 390 °C BBIXOAST THGO B JbIMOBYIO TPy Oy,
00 B TEINOOOMEHHMK U1 HCTIONL30BAHMS TEILIOTHI YXOOAIIUX ra3os.

Kax ysupum nuxke, I'TY He ornuvaeTcss BbICOKOI 9KOHOMWYHOCTbLIO H3-3a
BBICOKOI TEMIEPATY PbI YXOAAIMX ra30B. YCH0KHEHHE CXEMb [103BONSET NO-
BLICHTE €€ SKOHOMMUYHOCTb, HO O/IHOBPEMEHHO TPeOYeT yBenWUeHHs KanuTa-
TIOBNOXKEHHI U YCIOXKHAST IKCILTYaTaALUIO.

Ha puc. 7.4 (cm. usernyio BKJIEHKY) 10Ka3aHO ycTpoiicteo I'TY V943 dup-
Mbl Siemens. ATMochepHblil BO3NYX OT KOMILIEKCHOMO BO3/1y XOOUYHCTHTENEHOrO
yerporictea (KBOY) nocrynaer B maxry 4, a u3 nee — « NPOTOYHOM vyacTu J6
BO3/YITHOrO KOMIIpeccopa. B komMnpeccope rponucxoauT cxarue Bo3nyxa. Cre-
lIEHL CHKaTUi B THIHYHBIX KOMIIDECCOpax COCTaBafer N, = 13—17, u Takum
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Yempolicmeo cO8PeMeHHLIX CmayuoHapHbIX 2a30mypOuHHbLIX yCmaHo80oK

obpazom aasieHde B Tpakre ['TY He npesbnuaer 1,3—1,7 Mlla (13—17 ar).
Ato eme oano BaxHoe ortauyue ['TY ot naporoit TypGuHbl, B KOTOPOH aasiie-
Hue napa Gonsbure, yeM AaBieHue razos B I'TY B 10—15 pas. Manoe nasnenue
paGoueit cpeabl 00yCAOBIHBAST Malyl0 TOALWMHY CTEHOK KOPMYCOB M JIErKOCTb
ux nporpesa. Mmento sto aenaer I'TY oueHb MaHeBpeHHOH, T.€. CNOCOOHOI K
BuicTpblM TYCKaM M ocTaHOBKaM. Ecau U1 mycka napoBod TypOuHbI B 3aBUCH-
MOCTH OT €¢ Ha4aLHOTO TeMMepaTypHOre cocToAHuA Tpebyercs or 1 u mo
HeckonbkHX uacos, To I'TY Moxker ObiTh BBefeHa B pabdorty 3a 10—15 MuH.

[Ipu cxaTuH B KoMOpeccope BO3AyX HarpesaeTcs. OUEHUTbL 3TOT Harpes
MOKHO TI0 NPOCTOMY NPHOIHKEHHOMY COOTHOLIEHHIO!

/T, = nd¥, (7.1)

B kKotopoM T, u T, — aOCcOMOTHEIE TEMNEPaTYPhl BO3YXa 33 KOMIIPECCOPOM H
nepea Hum. Ecnn, nanpumep, 7, = 300 K, T.e. TeMneparypa OKpy:xariuero Bos-

ayxa 27 °C,an_ = 16, to T, = 600 K u, cnefoparensHo, BO3YX HarpesaeTcs Ha
At = (600 — 273) — (300 - 273) = 300 °C.

Takum o6Gpa3zom, 32 KOMIIPECCOpOM TeMIeparypa BO3AyXa cOCTaBIfeT
300—350 °C. Bosoyx Mexay cTeHKaMH njameHHOH TpyOul (cMm. puc. 7.4) u
KOpIycd KaMepbl CrOpaHUs ABHXKETCH K rOpelloYHOMY YCTpOHCTBY, K KOTOpO-
My MoJaeTcs H TOIIMBHBIH ra3. [TockoabKy TOMIHMBO AOMKHO NOCTYNATh B Ka-
Mepy cropanus, rae gasienue 1,3—1,7 MIla, To nasieHue ra3a ZOMxHO ObITL
00nb1MM. JI18 BO3MOKHOCTH PeryjiMpOBaHHA €ro pacxofia B KaMepy cropa-
Hug TpebyeTcsa AaBAEHHE Ta3a NPUMEPHO BABOe Donblle, Yem AaBieHue B Ka-
mepe. Eciu B noBoAsIeM ra3zonpoBojie UMeeTcs TAKOE JaBjIcHUe, TO ra3 Io-
JAaeTcd B KAMEPY CropaHus MpaMo ¢ rasopacnpefaeiuTelibHoro nyHkra (I'PIT).
Ecnu naenedue raza HepoctatouHoe, To Mexny ['PIl u kamepoi ycTanaBiu-
BalOT JOXKHMHOH razoBblid KoMnpeccop.

Pacxopn TonnusHoro raza cocraejser scero npuMmepHo 1-—1.,5 % ot pacxo-
Jla BO3AyXxa, MOCTYNAIOIWIEr0 OT KOMIpeccopa, ModTOMY CO3laHHE BLICOKODKO-
HOMHMYHOIO A0HMHOTO Fa30BOr0 KOMIpeccopa NPeJCTaBaseT Onpeae/ieHHbIe
TeXHHYECKHE TPYAHOCTH,

Brytpu nnamennoii tpy6et /0 06pa3yroTes NpoLyKThl CrOpaHHS BLICOKOH
TeMmnepatypsl. [locne mogMemBaHWA BTOPHYHOrO BO3AYXa HA BLIXOAE U3
KaMepel CrOpaHUs OHA HECKOJILKO CHHXKAeTCs, HO JOCTUIaeT TeM HE MEHee B
TUIHYHBIX coBpeMeHHbIX ['TY 1250—1300 °C.

H3 xamepbl cropaHud ropAdde rassl NocTynawT B NPOTOMHY!O 4acTh 7
ra3oBoii TypOuHbI. B Hell rasel pacilupaloTea NPaKTHYECKH A0 aTMocdepHOro
J@BIeHUA, TAK KAK NPOCTPAHCTBO 34 ra3oBoil TypOGuHoi coobmaercs aubo
¢ AbiMOBOH Tpy6oil, MO0 ¢ TenmooOMEeHHUKOM, FHAPABIHUYECKOE COTIPOTHRIE-
HHE KOTOPOTD HEBEJIHKO.

[Ipu pacluMpeHHH ra3oB B ra3oBoil TypOMHe Ha ee Bajldy co3jaercd MoLd-
HOCTb., 3Ta MOUIHOCTb YaCTHUHO PACcXO0/JYyeTCA Ha TIPHBOA BOZAYILIHOIC KOM-
npeccopa, a ee U30LITOK — Ha NpuBo poTopa / ayekrtporenepaTtopa. OaHa u3
xapakTepHelx ocobennocte ['TY coctour B ToMm, uT0 Kommpeccop Tpebyer

183



COBPEMEHHASA TEMNOSHEPIETHKA [TIABA 7

MIPHMEPHO MOJIOBUHBI MOUIHOCTH, Pa3BUBAEMOIT ra3oBoil TYpPGUHOIL. Hanpu-
MEp, B co3naBaeMoi B Poccuu I'TY mowHocTbto 180 MBT (970 1 ects nomes-
Hast MOLIHOCTE) MOWHOCTL KOMIIpeccopa cocTasiseT 196 MBT. Dro OJHO u3
NPUHUMTHANBLHBIX oTandud I'TY or [ITY: B nocnenueii MOIIHOCTb, WayHIas
Ha CKaTue NUTaTeIbHOH BOALI Jaxe A0 JasiieHus B 23,5 MIla (240 ar) co-
CTaB/IACT BCETO HECKOMLKO MPOLICHTOB OT MOLHOCTH NapoBOii TypOunsl, Caa-
3aHO 3T0 € TeM, YTO BOJA — MANOCKMMAEMAs KUAKOCTh, @ BO3AYX JUTA CKATHS
TPeBYET MHOIO 3HEPrHH.

B nepsom, nocrarouno rpyGom NPUOIHKEHIN, TEMIIEPaTY Py ra30B 3a TYp-
OMHOI MOKHO OLIEHHTH MO POCTOMY COOTHOWIEHUIO, ananoruyHomy (7.1):

T T, =02, (7.2)

[losromy, ecnu m, = 16, a TeMneparypa nepen typbunoit 7, = 1400 °C =
= 1673 K, To Temneparypa 3a Heii cocTapnger NpHUMEpHO

Ty=T./m3? = 1673/16%25 = 836 K = 563 °C.

Taxkum o6pasom, Temneparypa razor 3a I'TY JIOCTATOMHO BLICOKA, U 3HAYH-
TCALHOE KOJIMMCCTBO TEMNIOTH, MOAYYEHHOH NpPH CHKUTaHUM TOMJINBA, B OyK-
BA/ILHOM CMLIC/IC YXOMUT B ILIMORBYIO TpYOy. [losTomy npu aBTOHOMHOI pa-
bote I'TY ee KITJI HeBeauk: ans THMHYHBIX I'TY on cocrasnser 35—36 %,
T.€. CYWECTBEHHO MeHbte, yem KI1J [ITY. deno, 01HAKO, KapAuHaJLHbIM 00-
Pa30M H3MEHACTCH NpU yCTaHOBKe Ha «xBocTe» I'TY TennoobmeHHMKa (ceTe-
BOTO moJorpepate/ia UK KOT/a-yTHIH3aTOpa [ KOMOMHHMPOBAHHOTO LHKITA),
0 HeM NoHaeT peus B . 8.

3a razoeoii TypGuHoit ycTaHasausaloT Juhghysop — nnasro pacuupso-
WHHCA KAHAN, NPU TCHEHUM B KOTOPOM CKOPOCTHOH HAmop Ta3’0B 4acTHYHO
npeodpasyeTcs B HaBieHHe, DTO NO3BOALET HMETD 3a ra3oBoil Typ6GuHoii gas-
ACHUC MEHblllee, veM aTMOCQEepHOe, uTO YBETHYMBAET paGoTocnocobHocTs
1 kr rasos B TypGune u, CJICA0BATEIbHO, NOBLIIAET €6 MOMHOCTD.

Yerpoiierso BosayurHoro Komnpeccopa, Kak yxe ykasbipanocs, 8OOV~
HbIU KOMAPEccop — 3T0 TypGomailliHa, K Bany KOTOpPOH MOJABOZMTCA MOIL-
HOCTL OT ra30BOH TypGuHLI; 3Ta MOIWHOCTL Nepenaercs BO3JIyXY, MpOTEKAIO-
LEMY HEpe3 NMPOTOUHYIO 4acTh KOMIPECCOPA, BCIEACTBHE YEro AaBIEHHE BO3-
AyXa NOBLIWAETCA BIAOTL 0 AABJEHUA B KAMEPE CrOpaHUA.

Ha puc. 7.5 nokasan portop I'TV, YAOKCHHBIN B ONOPHBIC MOMIMITHUKK; Ha
HCPCAHEM NJIaHe XOPOIIO BHAEH POTOP KOMIpeccopa U CTATOPHBLIE 2EMEHTEI.

W3 waxtei 4 (cM. puc. 7.4) BO3JyX MOCTYNaeT B KaHasbi, 06pa3oBaHHbIe TO-
BOPOTHBIMHU JlonaTkaMu 2 (puc. 7.5) HeBpawaowerocs BXO/THOI'0 HAMpaB/ifio-
wero annapara (BHA). {asnas samasa BHA — COOBIMTL NOTOKY, ABHXKY-
LUEMYCA B OCEBOM (M/IM pajnaibHO-0CEBOM) HAMPABISHHH BpPalWwaTebHOe
Astmenue. Kananst BHA npunuunuansioe He orimuaiorcs OT COMAOBLIX
KaHa10B Naporodl TypOunbl (cM. puc. 6.4): oHM sBAAIOTCH KOH(Yy30pHBIMU
(CYKMBAIOMIMMHCH), U MOTOK B HMX YCKopAeTcs, 0OMHOBPEMEHHO npHobperas
OKPYAHYI COCTABJIAOMWYIO CKOPOCTH.
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Pric. 7.5. PoTop BO3IyUIHOr0 XoMnpeccopa I'TY, yaoxenuntil B onopHble HOTKIHARKH:

] - pagHanbHbie CTOKH, CORAHHAIOIINE KOPNYC BXOAHON HACTH KOMMIPECCOPA W KOPAYL BOAWHIHH-
Ka; 2 — MOBOPOTHAIE NOMATKH BXOUHOIC HANPABIAIGLLETO annapara; 3 — paboune fonatku 1-f cry-
meHH Komnpeccopa; 4 — KOpnyc BO3AYIIHOTG KOMOpeccopa: 5 — OTREPCTHA MO CKPenIAIHE
WwnHAbkK (UIaHLEBOTO Pasbeva; 6 — poiuar Npueoaa noRopoTHLEIX Tenarck BHAS 7 — paboune no-
naTku 2-it cTYMeHH Komnpeccopa; & — Kamepil oTHOpa BO3AYXE HA OXJaKACHUE ra3oBoi TYpOUHbBI
wau cOpoca BosAyXa npn nycxax; 9 - Lieika Bada N0A eHOPHAN noawHIHKK: /) — noaymyira sa-
aa potopa; [/ — Kopnyc noAIMNHAKA

B cospemennbix I'TY Bxoanoi HalpaBIAONIMi annapar AeJatT noBopoT-
HeM (puc. 7.6). Heobx0/1iMOCTL B TIOBOPOTHOM BHA Bbi3BaHa cTpeMIICHHEM
He JONYCTUTH YMEHBIIEHHS 3KOHOMUYHOCTH NpH cHwKkeHuM Harpysku I'TY.
JleJ10 3aK;1104aeTca B TOM, YTO Bajbl KOMIpeccopa 1 3IEKTpOreHeparopa HMme-
FOT OZMHAKOBYIO HacTOTY BPALIEHHS, PABHYIO HACTOTE CETH. [MosToMy, ecriM He
uenosibiosarh BHA, TO H KOJTMIECTBO BO3/yXa, [T01aBAEMOI0 KOMIIPECCOPOM B
KaMepy CrOpaHHs, NOCTOSHHO H HC 3aBHCHT OT HArpy3kd TypOuHbl. A n3Me-
uwrs MowmHocTs I'TY MOKHO TONBKO M3MEHEHHEM pacxoja Ton/msa B Kamepy
cropanua. [TodToMy 11pd YMEHBUICHHH pacxona TOIZIMBA H HEW3MEHHOCTH
KOJMYECTBA BO3AYXA, MOAABAEMOI0 KOMNPECCOPOM, CHIKACTCA TeMneparypa
paBoduX ra3os M nepen rasoBoH TypOUHOI, i 3a Heil. DTO NPUBOAUT K OHEHb
3HATHTEINLHOMY CHUMXEHHIO HKOHOMHHHOCTH ['TV. [losopoT AONATOK MPH CHH-
KeHUH Harpy3Ku BOKpyr ocu [ Ha 25 — 30° (puc. 7.6) mo3BongeT Cy3urh Npo-
XOZHbIe ceueHHa kaHanoB BHA u yMeHbIIWTbH PAacxoz BO3IyXxd B KaMepy Cro-
paHus, NOAAEPKMBAS NOCTOTHHBIM COOTHOLIEHNE MY PAcxo,10M BO3AYXa H
rorUIMBa. YCTAHOBKA BXOJAHOIO HANpap/IIOLIEro annapara 1mo3soaaeT noaaep-
KMBATH TEMIEpATypy rasoB Nnepej razoBoH TypOuHOH W 3a Hell NOCTOAHHOH
B HanasoHe MOMHOCTH IIPUMEPHO 100—60 %.
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Puc. 7.6. Bxonsas wacrb soagymuoro KoMnpeccopa (npoexr JIM3):

! — ock nosopora nonarku BHA: 2 — KOpIY< BOBIYIIHOTO Komupeccopa (cM. noz. 4 ua puc. 7.5);
3 — pabouas nonarka BHA (cm. nos. 2 va pHC. 7.5); 4 — N0BOPOTHBIE PLIYATH HANPABIROWHX 10-
narok (¢m. 1103, 6 ua puc. 7.5); 5 — MOBOPOTIOE KONLIO NPHBOMR NOBOPOTHBIX PBIMATOB, 6 — HUCK

i

6-It cTynenu kommnpeccopa, 7 — crskmoit GonT poTopa KomMnpeccopa M razosoit TypOuusr, § — Ha-
OpaBAAowme nonarku 2-A cTyneln komMnpeccopa; ¢ — paGovie 10naTKK 2-ii CTYIeHU KOMIIpeccopa;
10 — pwck 2-3 cryneny;, /] — wanpasnawomue tonarku 1-if cryneuy; /2 — juck 1-f cryneun; /3 —
paGouas nonarka |-# cTyneun; /4 — HWIHHAPHYeCKUil IapHup nonarku BHA

Ha puc. 7.7 nokasan npusox onarok BHA. K ocaM kaxmoi jonarku Kpe-
MATCA NOBOPOTHBIN phivar 2 (cM. 11o3. 4 Ha pc. 7.6), KoTopbIif Yepes poluar 4
CBA3AH C NOBOPOTHBEIM KOJIBLIOM [ (cM. 103, 5 Ha puc. 7.6) . Ipu Heobxomumo-
CTH U3MCHCHUS pacXolia BO3lyXa KOjIbLO / MOBOPAUHBAETCS C MOMOLIBIO TAT U
SMEKTPO/BUraTE IS ¢ PEYKTOPOM; NPH 3TOM NOBOPAYHBAIOTCA OJHOBPEMEHHO
BCE pblvard 2 U COOTBETCTBEHHO jonatku BHA 5.

3akpyuenHslii ¢ nomowsio BHA Bo3myx NOCTYMAET B 1-10 CTYNEHbL BO3-
AYIIHOTO KOMMPpECcopa, KOTOpas COCTOMT M3 JBYX PEIUETOK: BpPaluatolieiics
(eM. no3. 13 Ha puc. 7.6 1 no3. 3 Ha puc. 7.5) U HeNOABWKHOIN {cm. nos. 1/ na
pHc. 7.6; B 3TOM OT/IMuMEe OT CTyneHH TYPOUHBI, B KOTOpOii nepras peweTka —
HeBpawaowanc). Obe peleTkH B OTIHYHE OT PEIIETOK TYPGHHBI HMEIOT pac-
wHpsowurecs (auddysopHeie) KaHansl (puc. 7.8), T.e. naomank Uis npoxoaa
BO3AYXa HA BXOJE /| MeHblle, HeM naowans I, Ha Beixoge. [lpu apuxenun
BO3MyXa B TAKOM KaHAIIC, €ro CKOPOCTh yMeHbaeTca (W, < w,), a JaBieHHe
yBeauuusaetes (p, > py). K coxanenmo, cpenars muddysophyio peleTky
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Puc. 7.7. ¥erpoiicTeo Bxonsoro nosopotuere hanpasiaswwero annapara FTY ¢puprnr General
Electric:

! — noBOpOTHOE KONLLO; 2 — NeBOPOTHLIA peYar; 3 — ock norepora nomarky BHA; 4 puivar,
COCIHHAOUIMEA DOBOPOTHBIH Phivar W NOBOPOTHOE KOILUO: J — MOBOPOTHLIE J0narku BHA

Puc. 7.8. Kauan komilpeccopsoi  pe-
MeTKH
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Bpamaomasncs
( paGogas)
peieTka

Py >P2

SKOHOMHYHOM, T.e. 4rofbl CKOpocTh
NOTOKA W) B MaKCMManbHOH cTeneHu
npeobpasopanack Gbl B gaBnenue, a
He B TEMUIOTY, MOKHO TOJBKO NPH He-
Gonbuwiodt cTemenu cxkatHs  p,/p,
(00biano 1,2—1,3), uto npuBouT K
OolbUIOMY uYMCNY CTyneHeil KoM-

npeccopa (14—16 npu cTenenn cixa-
THA KoMMpeccopa T, = 13—16).

Ha puc. 7.9 nokazaHo TteyeHue
BO37yXa B KOMIMPECCOPHOI CTYneHH.
M3 BxoaHorO (HEMOABMKHONO) TIOBO-

Hewoapuxnas

(Manpaensiomas) POTHOTrO COIMIOBOro anmapara Bo3AyX

peieTKa BBIXOJIHT CO CKOPOCTBIO ¢ (CM. Bepx-

HHH TPeYroAbHUK CKOpOCTeit), UMero-

af UM HeOOXOJMMYIO OKPYXHYIO 3a-
& KpyTKy (0 < 90°). Ecnu pacnono-

KeHHas 3a BHA spawaiomascs (pa-
Oouasn) pellleTka UMeer CKOPOCTL 4,

TO OTHOCUTE/NbHAA CKOPOCThL BXOMA B
Hee w By JeT pasna pasHOCTH BEKTOPOB ¢y H U, ¥ 9Ta pa3sHoOCThb OyjeT 6onb-

LIe, ¥eM ¢, T.e. w) > cy. [Ipi ABMKeHMU B KaHane CKOPOCTh BO3AYXa YMEHD-
IACTCA 10 3HAYEHUS W), M OH BBIXOJUT MOX YIIOM B,, onpenensembim Ha-

KIOHOM npoduaeii. Oxnako BCAeACTBHE BpalueHHs | NOABOMA K BO3AYXY
OHEPrHM OT PabOYMX OTIATOK €ro CKOpPoCTh ¢y B abCONMIOTHOM ABH*keHHU Oy -

Aet Bosblue, ueM c,. JlonaTku HeNnoARKMKHOIM PEIICTKH YCTaHABIMBAKOT TaK,

4TOOBl BXOJ BO3/yXa B KaHAT GbiI GesynapHbiM. Tak Kak KaHamel 310l pe-
WETKH paciiypArOMecs, TO CKOPOCTh B Hell YMEGHbIIAETCH 10 3HAYEHMUSL cr,

AABJICHHE BO3PAcTaeT OT py 10 p,. Pewlerky npoexrupyior Tak, uro6hl e =
=c¢), a o] = oy [loaTomMy Bo BTOpOI CTYNEHH W MOCJEAYIIMX CTYNEHAX

npouece c:katHa Oyer NPoTeKaTh aHAJIOrHYHbIM ob6paszom. INpu >TOM BBICOTA
HX peleToK By IeT YMeHbIUATLCA B COOTBETCTRUH C yBenuuuBlueiica naoTHo-
CTBK) BO3JYXa H3-3a CKATHA,

HMuorpa Hanpaeasiomme 100aTku HecKOMBKHX NIEPBLIX cTyNeHel KoMnpec-
COpa BLIMOAHAIOT NOBOPOTHBIMK (CM. PHC. 7.6) TOMHO TaK Ke, KaK u J10NaTKu
BHA. Dr0 nessoaser pacwmpurh auanason mowHoctH I'TY, npH kotopom
TEMNICPATY pa Ta30B NEpe ra3oBoii TypOUHON u 3a Hell ocTaeTcs HEM3MEHHOI.
CoOTBETCTBEHHO TOBBINAETCA H 3KOHOMMUYHOCTD, [Ipumenenune neckonbkux
NOBOPOTHBIX HAMPAaBIAKLWHX alnaparoB Mo3BOJAET PAGOTATL DKOHOMUYHO B
Ananazone 100—50 % momHocTH.

Iocneanss crynens komnpeccopa yerpoeHa tak e, KaK W MpeanecTyro-
UMe ¢ TOH JIMIIbL pa3HHLeH, YTo 3aKaveil MoCAeaHero HanpaslflEro anmna-
para [ (puc. 7.10) sBAgeTCH He TONLKO NOBbILIEHHE JAaBJICHUA, HO ¥ oDecrnieve-
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Puc. 7.10. Boixoanas 4acTh KOMipeccopa, Tpy0uaro-KOJIbIEBAA KaMepa CTOPAHHA W BXoxHas
4acTh razosoi Typ6unst (npoext JIM3-«ABHaaBHTATEAbLY):

| —- cIpAMuSIOIMIT ANapar nocie el cTyneHH Komupeccopa; 2 — KOPUYC KaMepul Cropanns, 3 —
NepOpHPOBRHHBIA KOLYC Ul YCTRHORKH rUiamenHoit TpyObl; 4 — IMIMHID JUIS YCTAHOBKH rOpesioH-
HODO YCTpolicTna, 5 — cBeda; 6 — THIOTHAA ropesika; 7 — OCHOBHAA Topenka; § — (poHToBas niuTa
Kamepsl, 9 — 30ua ropenns; /8 — nmamennas tpy6a; !/ — kpau peryJTHPOBKH MOI8MH BTOPHYHOTO
BO3IyXa B KAMEpy M3 KoJbLeBoro npocrpancrea 24; 12 — nepexommoi konysop, /3 — tpyGonposox
nofadd BO3AYXA Ha OXNaxIeHHe COINOBOTO anmapara 2-H cTyuenu TypOHHRL; /4 — Kavepa Doaaqu 0x-
AAAIAOWEro BO3AYXA, /¥ — connosoii anmapar 1-A crynenn TypOuHbl, [6 — paboune nomatky 1-#
cryneHn TypOuHbr, /7 — COMOBOM annhapar 2-# CTYNEeHH; /8 — XupToBble COCAMHCHHA 3TEMEHTOB PO-
Topa; /9 — nuck potopa 1-if crynenu TypGunsl, 20 — naGMpUHTOBRIE YILIOTHEHHUA, 2/ — IMCK nochied-
nesi CTyNeHH Komnpeccopa, 22 — cOoeMHUTERBHBI 3TEMEHT POTOPOB KOMIIpeccopa i TypOnHer 23 —
BaIXQAHOH audy30p Kommpeccopa;, 24 — KONbIEBOE NPOCTPAHCTRO JUTS PAMCLUCHHS KAMED CTOPAIHS
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HUC OCCBOTO BLIXOJA MOTOKA BO3AyXa. Bo3ayX MocTynaer B KONbUEBOM Bbi-
XonHo# pudysop 23, rne naBieHue NOBLILAETCH 40 MAKCHUMATBHOIO 3Haue-
HHA, U H3 HEFO — B 30HY ropeHus 9.

M3 kopriyca BossymHoro KoMnpeccopa BBUTONHSAIOTCA oTbopbl BO3AY XA 1is
OXJAMICHUS SNEMEHTOB ra30Boi TypOunbl. [lis 31010 B €ro Kopnyce BhIHON-
HSOT KOJIbLEBbIE KaMephl (CM. 103, 8 Ha puc. 7.5), coobmwaeMbie ¢ TIpocTpaH-
CTBOM 3a COOTBETCTBYIOWEH CTYNneHb. Bo3myx u3 kamep oTBouTes ¢ nomo-
Wbt TPyGonpoBosoB (cM. no3. /4 Ha pHc. 7.4).

Kpome Toro, KoMnpeccop WMeeT Tak HA3BIBACMBIE AHMUNOMAGICHBIE Kid-
naret W 0GBO/HBIE TPYGONPOBOALL (CM. NO3. 6 Ha pHC. 7.4), nepenyckaouue
BO3MYX U3 NMPOMEKYTOUHBIX CTYNEHEH KOMOpeccopa B BBIXOMHOI auddysop
rasoBoi TYpOUHBI NIPH ee mycke M OCTAHOBKE. DTO MCKTIOHAeT HEYCTOHYHBY IO
paboTy KOMOpeccopa npyu Manbix pacxogax BO31yXa (OTO ABACHIE HA3LIBACTCH
ROMRANCOM), BBIPAKAIOMYIOCH B HHTCHCHBHO BUOpaLMK Beeil MaluuHbL.

Co3nanue BBICOKOIKOHOMHUHBIX BO3IYILIHBIX KOMIPecCcOopoB MpejcTagaseT
cob0i 4pesBLIuAiTHO COXKHYIO 3a7avy, KOTOpYIO, B OTINHUUE OT TYpOUH, He-
BOSMOHO PCILHTL TOMLKO PAacueTOM M NPOEKTHPOBaHHeM. [TOCKOIBKY MOIL-
HOCTEL KOMIIpeccopa paBHa npuMepHo MownocT I'TY, To yXyauienue axoHo-
MHYHOCTH KOMIIpECcopa Ha 1 % NMPHUBOAMT K CHUKEHHIO IKOHOMUUHOCTH BCeli
I'TY na 2--2,5 %. Iloaromy cosnanue xopowero KoMIpeccopa ABsieTcd 0J-
HOMN K3 KmoveBbIX npoGiem cozpanus I'TY. O6bMHO KOMTIpeccopbl Co30a10Ted
MyTeM MOAENUpOBaHuA (Maciitabuposanus), HCMOAB3Yd MOJSNLHLIA KOM-
Npeccop, CO3AaHHEIH yTeM IAUTENbHOM 3KCMEPUMEHTAABHOH AOBOIKH.

Kamepor ccopanun TTY otnuuaiores 601pimmm pasHoobpaiuem. Boiwe (na
puc. 7.4) nokasana I'TY ¢ aByMsl gmHocHbiMu Kamepamu. Ha pue. 7.11 (cm.
UBCTHY1O BKJIeHKY) mokasana I'TY tuna 13E mommuocteio 140 MBT hHpMEI
ABB ¢ oxHoit BLIHOCHO# Kamepoit cropanus, YCTPOHCTBO KOTOpPOH aHanorny-
HO YCTPOHCTBY KaMepbl, noKasaHHoii Ha puc. 7.4. Bosnyx uz komnpeccopa us
KonbueBoro qnddy3opa noctynaer B NpocTpaHCTRO MeXIY KOPIYycOM Kamephbl
H TUTAMEHHOH TPYOOH M 3aTeM MCTIONb3yeTca AAs FOPEHHA 1a3a M JUTS OXNask-
JeHHua niiaMeHHoR TpyObl.

Inaenelii HepoCTaATOK BBIHOCHBIX Kamep cropanis — Gonbiine raGapure,
KOTOPpbIC XOpOUIO BUIAHB! M3 puc. 7.12. Cnpasa oT KaMepsl pasMeinaeTcs razo-
Bas TypOuHa, crieBa — komnpeccop. Cepxy s KOpTyce BHAHEI TPH OTBEPCTHA
ATA PasMCIICHHA aHTHIIOMIAXKHBIX KIaraHoB U Janee — npusox BHA. B co-
BpemerHbIx T'TY Henonbsylor B ocHOBHOM BCMPOeHHble KAMEPbl CropaHus:
KOMTBLEBLIC H TPYOuaTO-KONBLERDIE,

Ha puc. 7.13 nokasana sempoennas koasljegas kamepa czopanus. Konpue-
BOE MpPOCTPAHCTBO 1M1A ropeHus o0pa3oBaHo BHYTpeHHeH 17 u Hapy»xHoH [/
MIaMEHHbIMU TPyGamu. U3HyTpu TpyGbl 06NHIOBAHDL CneurHalbHBIMH BCTAB-
KaMu /3 1 16, uMerownmMu TepmobapbepHoe TIOKPBITHE CO CTOPOHBI, 0OpaieH-
HOH K [UIAMEHH; C NPOTHBONONOKHOM CTOPOHBI BCTABKH UMEIOT opebpenne,
YAYHWAOMWEe HX OXjIamAEHHE BO3LYXOM, TIOCTYNAKOLHM yepes KOJIbLEBbIe
3a30pbl MEXK/y BCTABKAMM BHYTPb IaMeHHOMH Tpy6bl. Takum o6pasom, 10cTH-
racTed Temneparypa miamenHoi tpybu 750—800 °C B soHe ropenus. OpoH-
TOBOC  MHUKPO(QAKENTbHOE  ropesovHOEe YCTPOHCTBO  KaMepbl  COCTOMT
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Pue. 2.10. Konaencarop momnoii naposoii Typbunsl Ggupmel Siemens:

a — odumii Buyn; & — cOOpKa MpOMEAKYTOUHBIX TpYOHBIX N0COK; / — 1aTpydoK NoaBoaa Xoa0aHOM
OXADKIAKLEH BOBl B [IEPEAHION BOAAHYIO Kamepy: 2 — narpyDoK OTBOga HArpeToil OXnaknamLei
BOMBLI W3 [IEpEAHE BOAAHOH KaAMEPhI; 3 — Amepua BXOAHOH HACTH nepeaHed BoasHoH Kamepsl; 4
nepedHAs BoasHaa kamepa; 5 — nepexoadoi natpybok ot LIHJL k cobereenHo konaeHcatopy; 6 — Bxoa
mapa u3 WHMO; 7 — naponposoawm suisoaa napa wi HHJL na TH/L; 8 — kopnyc konaencatopa; 9 —
noropoTHan (3aaHas) BonaHas kamepa; /0 — TpyOKkH, HA KOTOPBIX TIPOMCXQONT KOHAEHCAIHA M1apa;
1 == dyHnament; /2 — NpoMesKyTOUHbIE TPYDHLIE |OCKH, /3 — YCTAHOROHHbIE NPYKAHBI, /4 — OCHOR-
uas Tpyduas 10CKa
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Puc. 7.11. I'TY pupmel ABB momnoctsio 140 MBT ¢ 0110i BEIHOCHOR Kamepoil cropanun:

] — BBIXOHOH KOHCL BaNa K eKTporeHepatopy: 2 — BOZAYILHEIA KoMIpeccop; J —— KaMepa CropaHus; 4
rajosas TypOuHa; 5 — Niolllanka 0GCTYKHBAHUA, 6 — KOPIIYC KAMCpbl cropanus; 7 - TinaseHHas TpyOa kameps
cropaius; 8 — ropu3oHTalbHbI QulaHuessii pavsem; 9 — 3aguga onopa I'TY; [ — TpyGonposoa nonaun 5os-
AYXa HA OXTHUKICHMC ra3oRoi TypOuHb; /] — cToliku kpennenns Kopiiyca nepeqHero noAWNHuKa; 12 — cTolikH
KPEMIEHN KOPILYCA 3a1HEero NoAHnHKKa; /3 — BhIXOAHOH Auddysop komnpeccopa; /4 —— KonbLeBas Kamepa
noABOA NPOAYKTOB CTOpaniA k razoroil Typbuue; 13 — BXxoaHas BO3AYIUHAA WAXTa; /6 — MHoro(ake1Hoe
ropeounoe yerpokctao; /7 — srixoaHodi Auddysop razosoii TypOunbr /8 — anTnnoMnaxubii ianan: 19 —
nepeaHui noTmmuiHmK; 20 — crapioii potop



Pue. 7.18. Comioesie (cieBa) H pa-
004Me (cipaBa) MOMATKH ra30Boi
TypGuubl ['TY dupsnr Siemens

Puc. 7.19. JTuteiinbiii cTepaseHn

VIS OTUIHBKH COMVIOBOI JONATKH

Puc. 7.20. JduTeiinslii cTepxenn

IS OTIHBKH pafotuei JonaTku




ST

Puc. 8.12. KoHCTPYKIHE TOPH20HTANLHOTO TPEXKOHTYPHOTO KOTIA-YTHIH3ATOPA ANOHCKOA (up-
mbt Toshiba:

1, 3. 5 — GapadaHsl BEICOKOTO, CPEIHErO H HUIKOTO JABIEHHS COOTRETCTREHHO; 2 — MOAYNb NOrIOUEHHS
OKCHI0B a307a; 4, 6, 16 — UCHApHTEIBHbLIE TPYOBl COOTBETCTEEHHO KOHTYPOB CPE/HERO, HH3KOTO H BRICO-
KOTO JABIEHHA; 7 — JKOHOMAHIED KOHTYpa HU3KOTO JaBIeHHs; & — nepsbiil NakeT Tpyd 3KOHOMaiizepa
KOHTYpd BEICOKOIO [ABTEHUS M KOHTYPA CPE/HETO AARNEHHUS; 9 — MaporeperpesaTels KOHTYpa HU3KOro
qapneHus (1 paa tpy0); 10 — BTopoR maket Tpyd 3KOHOMaM3Epa KOHTYpa BHICOKOTO faBneuus; 1/ —
1IapoTIepPerpeBaTen, KOHTYpa cpeanero nasaeHns (1 psa tpyd); /2 — BTOpOH NMakeT NPOMEKYTOHHOTO
naponeperpesarcis; /3 — BTOpoil MakeT MaponeperpeBsaTens KOHTYPa BLICOKOTO AaRneHus; 14 — nep-
BB MaKeT MpoMexyTOMHOro Maponeperpearens; /5 — nepsslii NAKET NAapONEPerpeBaTeNa BLICOKOro
AaBrenns; 17 — onyckuas TpyGa; /- pxoa razos or ['TY: /I — pbixoa rasos u3 koma

Puc. 8.13, Baemnnii Bujj KOTIa-yTHIA3aTOPA, MOKA3AHHOIO 1A puc. 8.12:

1 sxoawnoii narpyGok; 2 — TpyObl, HAMPaBIAOLIKE (AP B NIEPBbIA NAKET NAPONEPCIPEBATENN BBICOKOTO
nasnenua; 3, 5, 6 — cooTBeTcTBEHHO DapadaHbLl BLICOKOr0, CPEAHETC M HM3KOro JaBneHHs; 4 — myMorny-
ILHTEAM MPEe/OXPAHITENLHRIX KIaNaHoR, 7 — BHIX0AHOH NaTpybok; & — TpyDOIpOBOIbL NAPOBOANHON
CMECH;  — KOMIEKTOPBI HCMAPHTETBHLIX TpY0 KOHTYPA BLICOKOTO gaBnents; /) — Moaynb NormoweHus
OKCcHA0B a30Ta; /] — MCNapHTeNh KOHTYPA BBICOKOrO JABIEHHA; /2 —- HHIKHHE KOLIEKTOPBl TPYO
NoBepXHOCTEl Harpesa
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Koasyesan
KaMmepa ceopanun Typbuna

Komnpeccop

Puc. 14.17. Konterpykuun I'TY 94.3A dupmn Siemens

|

Puc. 14.18. Koabneras KaMepa cropaumns I'TY 94.3A gupmnt Siemeny
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Puc. 7.14. I'opeaka konhuesoii KamMepbl cropaHusa (npoexT JIM3):

1 — KOJJICKTOPE NOAd4d rasa, 2— rbponmnan KOJBLIEeBAA MiacTHHA, 3 —— mTOK MeJBRa raia
K COpeKe; 4 — ganajsl JINA TOABOAA TOMTHBHOIO rdia K BHYTPEHHHM HOJA0CTAM JIONATOK 3aBHX-
pyren; 5 — joHa cMENIEHHKA 1333 H BOJIYXA, § — nonarka JABHXPHTECA, 7 — QTBEPCTHA B J10-
narkax ang nojaydd raia

13 HECKONBKHMX COTeH ropelok [0, K KOTOPhIM MOJAETCs ra3 u3 YEThIPEX KoIn-
nexkTopos 5—8. OTKNOUAA KONIEKTOPbI MO0YEPEHO, MOKHO HIMEHATH MOLL-
nocte I'TY. YeTpoHeTBO ropenku nokasaHo Ha puc. 7.14. M3 KOJLIEKTOpa ra3
MOCTYMAeT Mo CBEPNEHMIO B WTOke 3 K BHYTPEHHEH NONOCTH JIONATOK 6 32-
puxputens. TocneaHuit npeacrapnseT coboii rnoNsie panualibHele NPAMLIC 10~
[aTKH, 32CTABAAIOIME BO3OYX, NOCTYNAIOIUA U3 KaMephI CropaHui, 3aKpy1u-
BaThCA M BPAW@TLCS BOKPYL OCH WITOKA. B OTOT BpawlaroOmmics BO3AYUIHbIH
BUXph NMOCTYTIAET NPUPOHBIN ra3 U3 BHYTPEHHEN MONOCTH JIOTNIATOK 3aBUXpU-
Tens 6 yepe3 Menkue orsepcTus 7. [Ipu 3ToM o0pasyercs oQHOpOAHAA TOTI-
NMBHO-BO3AYLINAA CMECh, BLIXOAAIIAA B BUAC 3aKpYUCHHOI CTPYM H3 30HbBI 3.
KonblieBol Bpamaomuiics BUXpb 00ecreunBaeT yCTOHYMBOE NOPEHUE rasa.

Ha puc. 7.10 noxazaHa TpyOuaro-KonbueBas Kamepa CropaHus I'T>-180.
B konbLEBOE TIPOCTPAHCTBO 24 MEXKAY BBIXOAHOH 4acTbiO BO3RYUIHOTC KOM-
npeccopa M BXOAHO YAacThIO ra30BoH TYPOUHBI C MOMOLILBIO nepdopupoBaH-
HBIX KOHYCOB 3 moMewaroT 12 naamentsix Tpy6 10, Tnamenuan Tpy6a conep-
JKUT MHOTOUMCIIEHHBIE OTBEPCTHA THAMETPOM | MM, PacroNOKEHHbBIE M0 KOJMb-
LEBbIM PALAM Ha PACCTOAHMHM 6 MM MEXIY HUMH; PACCTOAHHC MOXIY pAnaMH
otsepcTiii 23 mm. Uepes 3TH OTBEPCTHA CHApYXM MOCTYTAET «XOJOAHBINY
BO3/LYX, 0OeCreunBas KOHBEKTHBHO-TIICHOUHOE OXJaXMACHHE WU TEMMEpPaTypy
naaMeHHoH Tpy©w He Bhitle 850 °C. Ha BHYTpPEHHIOW MOBEPXHOCTE NIaMeH-
Hoit TpyBbi HAHOCUTCs TepMOBGaphepHOE NMOKPLITHE TOMWKMHON 0,4 MM.

Ha dpourosoii naute 8 rnnameHHodl TpyObl YCTAHABIMBAIOT ropenotHoe
yCTPOIiCcTBO, COCTOALICE M3 LEHTPATIBHON MUIOTHOH TOPe/KU 6, TIOMKHIaK-
et TOMIMBO TPH NYCKE ¢ TIOMOWLLIO CBEHH 5, M MATH OCHOBHbBIX MOayined,

14— 75 193
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Puc. 7.15. Topenounniii moayis TpyGuaTo-koabuenoii Kamepnl cropanwda (npoekr JIM3-«ABua-
JABHTATEIBY):

{ — mrryuep nojisoja TOMIHBHOrO raza; 2 —— KOMAEKTOP M3€NLHOTO TONANBA; 3 — OTBCPCTHA 110-
j@n 1a3a; 4 — QOpCyHKH KUIKOrG TOMHBa; 5 — KOJUTCKTOP TOMUIMBHOIO ra3a; 6 — ¢eTYarLic ToM-
THBHHC QUALTPLI, 7 — TYHEP MOABOAA JAH3EABHOCO TOMTHBA; & — 30Ha CMENICHHA BO3lyXa ¥ TOM-
NMBA; 9 — TAUrCHUMANBHBE O3B JUIA 3AKPYTKH BO31y X4

OAMH M3 KOTOPBIX MOKa3aH Ha puc. 7.15. Monynb NMO2BONSET CKUraTh ra3 u
AU3CNBHOE TONAKBO. ['a3 yepes wryuep / nocne (puneTpa 6 nocTynaer B konb-
LEBOH KOJLIEKTOP TOTUIHBHOIO ra3a 5, a M3 Hee — B NIOJIOCTH, CoAepKALIHE
MeKkne oTeepcTHA (nuamerp 0,7 MM, war 8 mwm). Uepes atu OTBEPCTHUSA a3 NO-
CTYNasT BHYTPL KOMBUEBOIO MPOCTPailcTBa. B cTenkax MOLYJIs BBIMOMIEHO
LWECTL TAHMCHUMANBHBIX Ma30B Y, Yepes KOTophble MOCTYMAeT OCHOBHOS KO-
dCCTBO BO3AYXa, M01ABAEMOr0 A/l FOPEHMs OT BOZYUIHOTO KoMTIpeccopa.
B Tanrenumaneneix nasax BO3AYX 3aKpy4uBaeTca W, TakuM obpasom, BHYTpH
nonocti § odpasyercs Bpamarouiuiics BUXPb, ABHWIKYLIHACA K BBIXONY W3 IO-
penotHoro yerpoictsa. Ha nepudepuio Buxpsa uepes OTBEpCTUA 3 MOCTYMHAET
Fas, CMCUIMBACTCA C BO3AYXOM, W 00pa30BABLIAACH FOMOFEHHAS CMECh BLIXO-
AUT W3 TOPEIIKH, 171 BOCTIIAMEHACTCA U cropaeT. [Ipony kTl CropaHus nocry-
NAOT K CONNOBOMY anmapary [-# c¢TyrieHn razosoii TY pOuubI,

I'azoean mypéuna ssnsercs HauGonee CAOXKHBIM 3nemeHTOM ['TY, yrto
00yCNOBAEHO B NepBYIO 0Yepenb 09eHb BHICOKOH Tem neparypoii pao4ux ra-
30B, IPOTEKAIOWINX YEPE3 €€ MPOMOYHYI0 Yacb: TeMTIEpaTypa ra3oB nepen
TYpOHHo# 1350 °C B Hactosmee BPEMSA CHHTACTCA «CTAHAAPTHONY, U Beny-
uHe pupmbl, B nepeyio ouepenr General Electric, paGotaroT nan ocoeHnem
HauaTbHoOH Temmneparypel 1500 °C. Hariomuum, 9t «CTaHIAPTHAS) Hauya/LHAas
TEMICpaTypa i MapoBbiX TypOuH coctasaser 540 °C, a B TePCTICKTUBE —
Temuepatypa 600—620 °C.

Crpemuenue NoBbLICHTE HavalbHyO TEMTIEPaTy py CBA3aHO, TIPESIKAE BCETO,
C BLINIPBILLEM B S9KOHOMU4HOCTH, KOTOPbI OHA faeT. 1o XOpOILO BMAHO W3
puc. 7.16, oGofitaromero ROCTUTHYTLIH YPOBEHB ra3oTypGoCTPOe HUS: TIOBbI-
LIeHHE HauanbHOH TeMriepatypel ¢ 1100 no 1450 °C naer yBenuueHue abeo-
motHoro KIJ ¢ 32 no 40 %, T.e. NpUBOAMT K SKOHOMMM Tornnvea B 25 %.
Koxeuho, yacTh 370l 3koHOMMK CBA3aHA HE TONBKO C MOBBILICHHEM TeMIiepa-
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o 9H(G)
Cepust «G(H)»:  1315--1427°C W701ATS O
1995—1999 r. Ovsea O wnic
Q 9FA
Cepna «FAs»: 1290—1315°C O WI70IF
1994—1997 1. o T O GT26
IT9-180
QFF
Cepis «F: 1180—1260°C @) @ rra-110
1992—1993 r. wW0IDA O |3E2
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S E O, wroips
Cepld.ﬁ cEx: 2
1981—1989 . OBE

D rTe-150 V94.2 (TTD-160)

I SR N I N

30 3l 32 33 34 35 36 37 38 39 40 KIUITITY, %

Pune. 7.16. llogprmenne KT peanbunix I'TY B cBA3M ¢ POCTOM TeMNepaTyphbl nepeil raoBoii
TYpOuHoii (06o0menne JIM3)

TYpbI, HO 1 C COBEPLUSHCTBOBaHWEM Apyrux 3nemeHTor ['TY, onHako onpene-
nsaEM GaKkTopoM Bece-TakKH ABAAETCA HavanbHas TeMIeparypa.

s oBecnevenns winTeNbHOH paboThl razoBoii TypOuHbl HCIONB3YIOT COYe-
TaHuWe OByX cpencts. [lepBoe cpencTeBo —— npuMeHeHue s Hauwbonee Harpy-
JKEHHBIX ACTasCH MapoTpouHbiX MaTepHalloB, CrIOCOOHBIX CONPOTHBNATLCA AEH-
CTBUIO BBICOKHX MEXAaHHYECKHX HATPY30K M TeMIiepaTyp (B MepBYIO ouepeab Ans
connoselX U paboyux nonarok). Ecau Ans N0onaTok napoBeiX TYpPOUH U HEKOTO-
PBIX APYTUX 3NEMEHTOB MPUMEHAKOTCS CTAH (T.€. CrNasbl HA OCHOBE KENE3a) ¢
comepranuem xpoma 12—13 %, To a/is JONATOK ra3oRbIX TYPOUH MCTIONB3YHOT
CMJaBbl HA HUKENEBO# OCHOBE (HUMOHUKU), KOTOPHIE CNOCOOHBI NPH PEalbHO
REHCTBY IOLIMX MEXaHMYECKUX HArpy3kax M HeoOXOAMMOM CpOKe CNY#kKObI BbI-
aepxkars Temnepatypy 800—850 °C. IlosToMy BMecTe C NEPBbIM MCIIONb3YHOT
BTOPOE CPeACTBO — OXJIaXIeHHe HandoJsee ropsauux aeTanei.

Jna oxnazxaeHus DonbIMHCTBA coBpeMeHHBIX I'TY ucnone3yercs Bo3nyx,
oTGMpaeMblii U3 pa3nuuHBLIX cTyneHell BO3MYIIHOrO KoMIpeccopa. Yike pado-
TaioT ['TY, B KOTOPBIX OIS OXJAXKACHUA WCNONbL3YETCA BOAAHOH mnap, ABNA-
ouHiics NyUIIMM OXNOKAAIOMMM areHToM, YeM Bo3ayxX. Oxnaxaalouui sos-
oYX MOCNE HarpeBa B OXJNaxknaaeMmoif netand cOpackiBaeTcs B TIPOTOYMHYIO
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COBPEMEHHAS TEMNO3HEPIETUKA MABA 7

4acTb razoBodl TypOuHbl. Takast cucTemMa OXNaKAeHHA HA3LIBASTCH OMKPbI-
moi. CyuecTBY K0T 3aMKHYMble CUCMEMb! OXNANCOCHUSA, B KOTOPBIX HATPETHIH
B IeTan OXNaNKIAIIMHA arcHT HANpasAseTca B XONOAWILHHK U 3aTeM CHOBA
BO3BpAMIACTCA JUIA OXJAKIEHUA AcTand. Takasa cucTeMa He TOJNbKO BechMa
CIOXHA, HO U TpeOyeT YTUNM3ALKMH TEMNa, OTOUPAEMOTO B XOMOAUIbHUKE.

Cucmema oxnaxcoenus 2a30601 mypGunvi — caMas cIOKHAS CHCTEMA B
I'TY, onpenendiomas ee cpok cny:k6bt. OHa obecneydBaeT He TONLKO noaaep-
KAHWUC I0TIYCTUMOTO YPOBHSA TEMIEPaTyp paboyHX W COTINOBLIX JIONATOK, HO 1
KOPIYCHLIX 2JIEMEHTOB, NMCKOB, Hecywux paboune nonarku, sandpaHue yii-
JOTHEHUI NOUNUITHKUKOB, /1€ UMPKYJIMPYET MAcno u T.. DTa cucTeMa Ypes3-
BBIYAMIIO CMIBHO Pa3BETBIEHA M OPraHU3YeTCA TAK, Y4TOOLI Ka# bl OXNax-
AAEMBIH 3NEMEHT NOJyyan OXNaKAaouMil BO3nyX Tex NMapaMeTPoOBR U B TOM
KOJIMHECTBE, KOTOPBIA HEOOXOAUM ANS TOMJIEPAKAHUSA €T0 ONMTUMATBHON TeM-
neparypol. Manuiuee oxnaxnenue geraneil tax xe BpeNHO, KaK M HEJi0CTa-
TOYHOC, TaK KaK OHO MPUBOJMT K MOBBILIEHHBLIM 3aTpaTaM OXJAXIal0Inero
BO31yXa, Ha CXaTue KOTOPOro B KOMIIPECCOPE 3aTPAYMBACTCH MOMIHOCTD
razoBoil Typ6unbi. KpoMe TOro, noBbilIeHHBIE pacxopi BO3JYXa HA OXNax-
ACHWE TIPUBOJAT K CHWIKCHUIO TEMITEpPATy Pbl raz0B 3a TYPOHHOMN, 4TO oueHb
CYMECTBEHHO BAMACT Ha paboTy oOopymoBaHusA, ycTaHOBNeHnHoro 3a |'TY
(HampuMep, NapoTypOMHIIOIT YCTAHOBKH, padotaiomen B coctase 1Y), Ha-
KOHEL, CHCTEMa OXJAXAEHWS N0/KHA ObecreynBaTh He TONLKO HeobXOmu-
MBI YPOBEHb TEMTIEPATYD AETalel, HO W PaBHOMEPHOCTL WX MPOTPEBA, MC-
KTIOHAOUIYIO MOABNCHUE OMACHLIX TEMMECPATY PHLIX HANPAKEHHN, LUKIHYe-
CKOE JEHCTBHE KOTOPBIX NPUBOAUT K TOABNEHHIO TPeuIrH.

Ha puc. 7.17 noka3zan npumep cxeMmbl OXAaxKASHMS THITHIHON razoBoil Typ-
GuHbl. B mpaMoyronbHbX pamkax MPUBENIEHB! 3HAYCHUS TEMIEPATYp ra3os.
Tlepen connoeeiM anmaparom 1-if crynienu 7 ona pgocturaer 1350 °C. 3a HUM,
T.e. Mepea padouel peweTkoi 1-i cTynmenn oua coctasnser 1035 °C. Haxe rne-
pen paboueil nonarkoit mocneaHel cTyreHy oxa HaxoauTcsd sa ypoeHe 600 °C.
'a3p1 270l TeMNepaTypLl OMBIBAIOT COMNOBLIE 1 paboyune NonaTkM, u ecnu Ol
OHU HE OXNTAKAANNCE, TO MX TEMIIEPATY Pa PaBHANACH Obl TeMMepaType rasoB u
CPOK MX CITY3KOBI OrpaHUUMBANICA bl HECKOMLKUMHI YacaMu,

Jns oXnaxkaenus 3neMeHTOB ra3oBoil TYPOHHBI UCTIONB3YETCA BOINYX, OT-
Gupaembiit OT KoMnpeccopa B Toif ero CTYMEeHH, I'€ €ro AABNCHHE HECKONBKO
Bonbiue, yem nasaenue pabouux razos B Toil 30He ra3oBoii TYpPOHHBI, B KOTO-
Pyto nojjaerca Bosayx. Hampumep (puc. 7.17), Ha OXnaskneHHe COMNOBBIX JIO-
MaTtok 1-f cryneHu oxnaxpaommii Bo3ayX B KoNMuecTse 4,5 % oT pacxona
BO3/lyXd Ha BXOJC B KOMIpeccop 0TOMPAeTcs U3 BHIXOIHOIO audPysopa kom-
Mpeccopa, a ANs OXNaxICHHs COMIOBLIX JONATOK MOCNEAHEH CTYTIENN H npH-
MBIKAOWIETO y4acTKa KOpryca — U3 5-if cTyneHu KkoMmnpeccopa. Muorna ans
OXTTHIEHUA CAMBIX TOPA1MX 3NIEMEHTOB ra30BOi TypOuHb BO3AYX, oTOupae-
MBLIH M3 BLIXOAHOTO nuddysopa KOMIIpECcCcopa, HalpaBisoT CHavana B BO3my-
XOOXNAZNTEND, A€ ero oxnaxAaloT (00k4Ho Boaoil) no 180—200 °C u 3arem
HalpaBNAOT HA OXJax/eHHe. B aToM chyuae Bo3oyxa juid 0x/IamaeHUs Tpedy-
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COBPEMEHHAS TEMNMO3HEPIETHKA [TIABA 7

CTCA MCHBILIE, HO MPU 3TOM NOABMAIOTCS 3aTPAThi HA BO3MYXOOXNAAUTENb, YC-
noxkasetes ['TY, TepaeTcs yacTh TennoTsl, OTBORUMOIA oxXnaxjarouieit Bogoii.

l'azoBas TypGuHa 06biuHO MmeeT 3—4 cTynend, T.e. 6—8 BEHLIOB peuie-
TOK, W Haue BCEro OXNaxaaroTcs NOMATKM BCEX BEHLOB, KpoMe padodux 5io-
naTok mocneaHeil ctyrnexn. Bosayx nns oxnaxuenus connosbixX JOMaTtok nom-
BOJIMTCA BHYTpPB YCPE3 UX TOPLLI U COPACKIBAETCS Y€PE3 MHOTOYHCIEHHDBIE OT-
Beperus (600—700 oreepcTuit avamerpom 0,5—0.6 MM), pacriofioxKeHHble B
COOTBETCTBYIOUIMX 30HAX rpoduns (puc. 7.18, cM. HBeTHyIO BKIeiiky). K pa-
OouuM nomnaTkam OXNKAAIOWMI BO3AYX TOIBOANTCS 4Yepe3 OTBEPCTHS, Bbl-
NONHEHHbBIE B TOPLAX XBOCTOBHKOB.

JIng Toro 4ToOLI NOHATK, KaK YCTPO€HBI OXNaXaaeMble JIONATKH, HeoOXxo-
AMMO XOTs Obl B OGIIMX 4ePTax PaccMOTPETb TEXHOMOTHIO UX H3rOTOBJIEHIMA.
Beuny uckmouuTensHoit TpyaHocTu MeXanuyecKoii 00paboOTKU HUKENEBBIX
CILIABOB AJISL MOJIYYEHUA JIONATOK B OCHOBHOM WCIONB3YETCH MOYNOE Aumbe
no sbiniasiaembim moderam. JIng ero peanusanuu CHAavana rno creyuanbHoil
TEXHONOTMH (POPMOBKH W TEPMOOOPABOTKH 13 MATEPHANOB HA OCHOBE Kepa-
MUKW U3rOTABNHBANOT umennvle cmepacruu (puc. 7.19 u 7.20, cM. 1BeTHBIC
BKieiku). JIuTeiinniit cTepixen — 3T0 TOYHAS KOTIHS THOJ0CTH BHYTpH Oyny-
Lleil onarku, B KOTOPYK Oy eT NOCTY Hath U IPOTEKATb B HEOOXOIUMOM Ha-
TIPABNCHUM OXNAKAAOUIAA BO3AyX. JIMTeHHBIA CcTepXkeHb NOMEWAlOT B
nipecc-hopMy, BHYTPEHHSAS MONOCTL B KOTOPO# TIONIHOCTBIO COOTBETCTBYET
nonarke (cM. puc. 7.18), koTopyo Heobxomumo nonyunte. Ilonyyaloweecs
CBODOJIHOE NPOCTPANCTBO MY CTePXKHEM M BHYTpeHHel CTeHKoi rpecc-
(hopMBI 3anONHAIOT HAarpeTOH nerkonnaBkoil Maccoli (Hanipumep, nnacTMmac-
COit), KoTopas 3acThiBaeT. CTepKeHb BMecTe ¢ 00BONaKkuBaIOIEH €€ 3aCThIB-
uieH Maccoif, MoBTOPSONIENH BHENIHIOW (hopmy nomarku, npencrasager co-
Boit guinuagasemyio modean. Ee nomemaoT B nuTerHyio dopMy, K KOTOpoit
MOJAOT pacrinas HuMonmka. Ilocneannil BUNMNABIsET NnacT™Maccy, saHuMaer
€€ MCCTO M B pe3ynbTaTe NOABIAETCH NMTAs JONATKA ¢ BHYTPeHHeH Momo-
CTbI0, 3aMONHEHHOH cTepxueM. CTpexkeHb YNansioT BLITPABIABAHIEM creum-
AJIbHLIMH - XHMHYECKUMH  pacTBopaMiu. TloNy4YeHHbIE COMIOBBIE NOUATKH
NPAKTHYECKU He TPeOYOT JON0NHUTENBHON MEXaHHUYECKOT 0bpaboTkH (kpo-
ME M3TOTOBJICHHS MHOIOYMCNICHHBIX OTBEPCTHIH A% BBIXONA OXNAKAAROMETO
BO3MYXa). PaGoune nuTeie nonarku TpeGy1or 06paboTKi XBOCTOBHKA ¢ MOMO-
WK CACLMANBHOTO a0pasHBHONO HHCTPYMEHTA.

Ornucannas BKparue TEXHONOMHS 3aMMCTBOBAHA 13 ABMALMOHHON TEXHUKM,
I/I€ NOCTUrHYTBIC TEMIEPATYphl FOPA3fo BBILIE, YEM B CTALMOHAPHBIX napo-
BBIX TYpOMHAX. TPYAHOCTb OCBOEHMS ATUX TEXHOJIOrHil CBA3aHAa C ropasno
BOABIIMME pasMepamMu JIONAaToK AJiA craumoHapubix I'TY, koropeie pacrtyT
ponopunonanLHO pacxony ra3os, T.e. MouHocTH I'TY.

BeceMa neperieKTHBHBIM MpencTaBiseTcs WCHONb0BaHME TaK Ha3bIBACMBIX
MOUOKPUCIAAIUNECKUX 10RAMOK, KOTOPbIE HW3rOTABNHBAIOTCH U3 OHOMO KpH-
CTasna. CBA3aHO 3TO C TeM, YTO HaTMuHe IPaiuL 3€PeH MpU JJAUTENLHOM Mpe-
OBLIBAHUM MPH BBICOKOI TeMIICpaTy pe TPUBOAMT K YXYAUISHUIO CBOHCTE METalA,

Pomop cazoeoit myp6uns npepcrasnseT coboii YHUKANLHY IO COOPHYIO KOH-
crpykumio (puc. 7.21, a). Ilepen c6opkoii oTaEALHbIE TUCKH 5 KOMMpeccopa u
Aaucka 7 razoBof TypGunel obnonaunsarores u fanaHcupyroTes, U3roTaBnuBa-
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JOTCS KOHLEBble yacTi / U 8, mpocraBouHas yacTh // M LEHTPANbHbIA CTDK-
Hoit Goar 6. Kaw ol n3 OHCKOB HMEET ABa KONBIEBBIX BOPOTHHKA, HA KOTO-
pBIX BBIMOJHEHBI xupmel (Mo WMeHn n3obpetarens — Hirth), — cTporo pasu-
anbHBIE 3yObsA TPEYTONBHOIO 11poQHsn. CMEXKHBIE 1ETaNN HMEKT TOYHO TaKHe
K€ BOPOTHHKH C TOUHO TAKHMH ke XupTamu. IIpH XOpoueM KayecTBe U3ro-
TOBNEHHST XHPTOBOrO cO€jiHHEHMs obecrieuMBaOTCA abCONOTHAS [EHTPOBKA
CMELHBIX AHCKOB (3TO ofecrednBaeT pagualbHOCTh XHPTOB) W NOBTOpAE-
MOCTB ¢OOpKH [Mocae pa3bopKH poTopa.

Porop cofupaeTes Ha CrelHalLHOM CTEHAE, MPEACTAaBIAILIEM coboii mudT ¢
KOMBLICBO# MIOWAAKOH /11 MOHTAKHOTO 1epCOHANA, BHYTPH KOTOPOH OCYLIECT-
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Puc. 7.21. Porop T'TY ¢upmbi Siemens:

o — obuwmit U3 poropa: & — npoiis 3yBees XMPTOBOI®G COCAMHEHUR] & — ILUCK POTOPA KOMIPEC-
copa ¢ 3yGLAMH XHPTOBOTD CoeuuMHeHus, [ — JeBan KOHIERAR HACTL] 2 — nonymydTa Aag npucoee-
JIMHEHMA TPOCTaBKH, MAYWEH K HICKTPOTeHEpaToOpy: 3 — miefika Baja oTIOPHO-YIIOPHOTQ NOAMHIHK-
ka: 4 — pespbopoe cocnuieHue: 5 ofA0IaICHHBIH ANCK KoMIpeccopa; 6 — crakHOR DoaTy 7
oBnoNaMEHHBIH HCK TYPOUHL; & — npaBas KOHLEBAs YacTs potopa; ¥ - raiika; [} — neika pana
CHOPHOTo TIOAMITHITHH K 1 - ﬂpﬂCTﬂBO'lHaﬂ HacTb
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Puc. 7.22. Koncipykuns u cBopra amckosoro poropa I'TY (upms1 Siemens

Baserca cOopka. Cuadana coGupaercs Ha pesbbe KoHueBas wacth poropa ! u
CTAKHOH CTepkeHb 6. CTepKeHb CTABHTCH BCPTHKAILHO BHYTPH KONBLEBOH
IVIOLIA/IKK U CBEPXY HA HETO ¢ TIOMOIILI KpaHa (puc. 7.22) OMYyCKAETCA JHCK
I-ii cTyricHa komnpeccopa. LIeHTPOBKA 1MCKA M KOHLIEBOI 4acTH OCYHIECTBISET-
ca xupramu. Tlepemewasics Ha crieuuanshom audre BBEPX, MOHTAKHLIH nepco-
HA1 IUCK 32 IUCKOM [CHAYANA KOMIPECcopa, 3aTeM [poCTaBoYHOi 4acTy, a 3a-
TeM TyPOMHBI M 1PaBOii KOHUEBOH YacTH § (oM. puc. 7.21, a)] cobupaer Bech po-
Top. Ha npaBelii KOHEH HABHHYHBAeTCH rajika 9, a HA OCTABIIYIOCS YACTD PE3b-
BOBOH 4YacTH CTKHONO CTEPXHS YCTAHABIMBACTCS THIPABNHYECKOE YCTPOHCT-
BO, CAABIMBAIOLICE INCKH M BBITATMBAKOLLICE CTSKHOMN cTepxeHb. [10cie BbITsik-
KH CTePIKHA Talika 9 HABUHYHBACTCA [0 YNOPA, M IHAPABIMYECKOE YCTpoHcTBO
CHHUMAETCA. PacTAnyThIi cTepKeHb HaneKHO CTATMBACT NHCKN MexIy coboli u
NPEBPAIACT POTOP B €ANHYIO HKECTKYH) KOHCTPYKIIUIO. CoOpannblit potop uz-
BJIEKAKOT U3 ¢OOPOUHOrO CTEH/A, H OH FOTOB K ycranoske B ['TV.

7.2. NMpeumywecrea, HegocTaTkn u 06NacTH npumeHenus ITY

[ltapHbiv npenvymectsom [TY sBasieTcs ee KOMMAKTHOCTE. HeficrBu-
TCIAbHO, npexae Beero, B I'TY orcytereyer apOBOH KOTE:l, — COOpYKeHHE,
Aocrararomec GOIbLIIOH BLICOTHI M TpeSyouee s YCTAHOBKU OTHENbHOIO
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noMetieHus (cM. prc. 2.6). CBa3aHO 5T0 06CTOATENBCTBO, NPEKIE BCETO C BhI-
COKHM AaBneHieMm B kamepe cropanua (1,2—2 MIla); B koTyie ropeHue npo-
HCXOJAWT MpH aTMoc(epHOM [aBNeHUH M COOTBETCTBEHHO 00BEM 00pasyro-
WHXCA ropAvux ra3os okaseisaetcd B 12—20 pas Sonbwe. Hance, B ['TY npo-
uecc paciiHpeHH ra30B MPOUCXOIUT B ra3onoii TypOiHe, cocToAwWER BCero u3
3—35 cTyneHeii, B To BpeMs Kak maposas TypOWHa, UMEIOUAas TAKYO KE MOLL-
HOCThL, COCTOMT U3 3—4 LUTHHAPOB, 3akmovatoinux 25—40 cryneneid. Haxe
C YYETOM M KaMepbl cropaHHs, u Bo3AyHoOro komnpeccopa I'TY mMowHocTBO
150 MBT umeeT JiiuHy 8—12 M, a juIMHA napoBoii TypOHHEI TAKOH Ke MOL-
HOCTH NPH TPEXUMWIMHAPOBOM HcMoiHeHHH B 1,5 pasa Gonbute. [pu aTom ans
napoBoi TypOHHbBI KPOMe KOT/Ia HEOOX0AMMO MPEAYCMOTPETh YCTAHOBKY KOH-
JeHCcaTopa ¢ UMPKYJIALUOIHBIMU W KOH/IEHCATHBIMH HACOCaMH, CHCTEMY pere-
Hepauuy W3 7—9 monorpepareneii, muTaTesbHele TypOoHAacOCH! (0T 0HOIO A0
Tpex), aeaspatop. Kak cneacreue, ['TY MoxkeT ObITh yCTaHOBJIEHA HA OETOH-
HO€ OCHOBAHHE HA HYJEBON OTMETKe MawHHHoro sana, a [ITY TpeSyer pam-
HOro (yHIamMeHTa BbICOTOH 9——16 M ¢ pasMeuleHHeM napoBoi TypOHHBI Ha
Bepxned ¢yHIAMEHTHON TUIHTE W BCMOMOTATEILHOTO 0O0OpYAOBAHMA —
B KOHACHCALHOHHOM MOMCUICHHH,

KomnakTHocTh ['TY mo3BosiseT OCyIECTBHTL ee ¢OOPKY Ha TYPGHHHOM 3a-
BOJE, JOCTABHTbL B MAIIMHHBIA 321 5KEJE3HOAOPOKHLIM HIH aBTOI0POKHBIM
TPAHCMOPTOM /11 YCTAaHOBKH HAa MpocToM (yHaameHTe. Tak, B YacTHOCTH,
tpancnopTupyetcsa ['TY ¢ BcTpoeHHBIMH KaMepaMu cropanus. I1py Tpancnop-
THpoBKe ['TY ¢ BBIHOCHBIMH KaMEpaMM MOCJEAHHE TPAHCIOPTHPYIOTCA OT-
JIeNBHO, HO JIETKO ¥ OBICTPO MPHCOEAHHNIOTCS C MOMOUIbIC (hraHueB K Moay-
710 KoMmnpeccop—razosad TypbuHa. [lapoBas TypOHHA MOCTABALETCI MHOTO-
YHCACHHBIMH Y3/IaMH M AeTAJIAMH, MOHTAXK KaK €€ CaMOif, TAK H MHOTOYHCJIEH-
HOrO BCMOMOFATEJIbHOTO 000PYAOBAHMA W CBA3EH MEKIY HHMHM 3aHUMAacT B
HECKOJIbKO pa3 Oosblie BpeMeHH, YeM ['TY,

I'TY e TpebyeT oxnamaatouieil soael. Kak cneacreue, B I'TY oTcyTcTByeT
KOHJIEHCATOP M CHCTEMA TEXHUYECKOI'0 BOAOCHAOKEHHMS ¢ HACOCHOH yCTAHOB-
Kol W rpagupHell (mpu oOopoTioM BogocHaGxkeHuH). B pesynbTate Bee 31O
NPUBOAHT K TOMY, UTO CTOMMOCTE | KBT ycTanoBieHHOH MOWHOCTH ra3oTyp-
OUHHON 3MeKTPOCTAHLUMH 3HAYMTENRHO Menblie. TIpd 3ToM cTouMocTs cobeT-
BenHo I'TY (koMmmpeccop + KaMepa cropaHus + rasoBas TypOuHa) U3-3a ce
CJIOJKHOCTH OKa3biBaeTcA B 3—4 paza Dosblile, YeM CTOMMOCTE MAPOBOH Typ-
OMHBI TAKOH JKe MOUIHOCTH.

BaxkabiM nperMywiectBoMm ['TY dBngeTca ee BbICOKAS MaleBpPEHHOCTb, Oll-
penesnsemas MaabiM YpOBHEM AaBICHHA (10 cpaBHEHHIO C JABJIEHHEM B Mapo-
BOI1 TypOune) 1, CleA0BATENBLHO, JIETKUM TPOIPEBOM H 0XJ1axaeHneM Oe3 Bo3-
HHKHOBEHHS OMacHbIX TeMIepaTypHBIX HAaNpAxenuit n gedopmaunii.

Onnake ['TY umeroT ¥ cywecrBeHHbIe HEAOCTATKH, H3 KOTOPbIX, Mpexie
BCETO, HGOGXOHHMO OTMETHTb MEHBLIYH) JKOHOMHWYHOCTDb, YEM ¥ I'[ﬁpOCHHOBOFI
yeradHoBkH. Cpennuii KIIJ noctatouno xopownx I'TY coctapnser 37—38 %,
a napotypOuHabIX Heprodiokos — 42—43 %. [loToNKoM A/ MOWHBIX 3HEP-
retiueckidx ['TY, kak on BuAWTCA B Hacroswee BpeMi, ApndgeTca KIIJ| na
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YpoBHe 41—42 %, (a MoxeT GbITb W Bblule ¢ Y4eTOM GOJIBIIMX PE3EPBOB MO~
BBILEHHA HaYallbHOU Temneparypet). MeHblwas skoHomuunoers ['TY cBizana
C BBICOKOH TEMNEPaTypoil yXOIAUIUX ra30B.

Hpyrum nemoctatkom I'TY sBnseTcs HEeBO3MOMKHOCTH MCMONB3OBAHUA B
HUX HU3KOCOPTHBIX TOTUIMB, M0 KpaliHeHW Mepe, B HacToAmee BpeMa. Ona Mo-
HKET XOpowo paboTaTe TOJIBKO HA ra3e MK HA XOPOILEM JKHIKOM TOTUJTUBE, Ha-
npuMep ausensHoM. [apocunossie >Hepro6nokn mMoryT paGotaTh Ha NOGoM
TOMJIMBE, BKIKOUAS CAMOe HEKAYECTBEHHOE.

Huzkas navasienas ctoumocts TOC ¢ I'TY M 0QHOBPEMEHHO CPABHHTENBHO
HH3KA5% SKOHOMHYHOCTB M BbICOKHE CTOMMOCTb HCMOJIb3YEMOTO TOMIIMBA H Ma-
HEBPEHHOCTH OMPEJCAOT OCHOBHYIO 0OMACTh MHAMBHAYAJILHOTO HMCMOTH30-
Banua ['TY: B oHeprocucTeMax Mx ciielyeT NMPHMEHATh KAK MHKOBBIE MITH pe-
3CPBHBIC HCTOYHMKH MOLUHOCTH, PaboTalOWHE HECKONBKO YACOB B CYTKH.

BmecTe ¢ TeM cUTyauus KapauHaJlbHO H3MEHASTCA MPH HCIIO/B30BAHHH Tell-

A0ThIL yXoaawux ra3os I'TY B TennoduKaumoHHBIX YCTAHOBKAX WIH B KOMGHHH-
poBanHom (Maporasosom) wHkne. Peub 06 sTom Gyzet B 1. 8.

7.3. CpaBHMTENbHbIE XapaKTePUCTUKM OTEYECTBEHHBIX
u 3apybexHbix ITY

B nacrosimee spema B Poccuu cepuilio MOKeT H3TOTaBIMBATLCA JIHIND on-
Ha ['TY — I'TD-150 npoussoacTea JIM3 MomHocTho 161 MBT, ocHOBHbIe
XapaKTEPHCTHKH KOTOPOH MpuseaeHb B Tabn. 7.1. Ee Texnuueckuii YPOBEHb
BUAeH W3 Tabm. 7.1 u puc. 7.16. Tlpu ypoBHe HauanbHo# TEMIMEPATYPLI
8 1100 °C u npu ToM, 4To OHa M3roToRNcHa B 1998 r, ee KIIJI cocrapnser
BCero 31,5 % maBHBM 00pasoM M3-3a HeygauHoro KOMIIpeccopa.

TaGanna 7.1
Orevectoennsie I'TY Goabmoii Moimnocrn

(Pupma-usroToBHTeNs, Tan ITY, roa wavana BLITYCKA
M3 «Maurnpoex», «Pri- | JIM3 — «Asuanpn-
Benuumia GHHCKHE MOTOPBLY rarenss, I [lepme
IT3-150 FI-110 I"T3-180
1989 1. 1998 1. 1998 1. padouiii poexT
Moutnocts, MBT 131 161 110 178
KII, % 31 31,5 36 36,3
Crenens cxatua 13 13 14,7 15
Temneparypa raszos n rypSune, °C:
Ha BXoae 950 1100 1210 1250
Ha BLIXOJE 423 330 517 547
Pacxox Boszyxa, kr/c 636 630 357 525
Bosmownas smpaGorka tensna, MBr| 215 280 155 245
MaccaI'TV, r 340 340 30 —
Momuocrs ITY ¢ agyma I'TY, MBr| — 439 325 560
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COBPEMEHHAST TEMTOSHEPTETHKA [TIABA 7

PeanbHoit I'TY, Ha Oase koTopoit B 6mikaiimne roasl B Pocciu OyayT KOM-
TNeKTOBATLCA HOBbIE MAPOra3’oBble SEKTPOCTAHLMH, PaGOTAIOWNE HA TPUPOL-
HOM rase, asiaercd ['TD-110 mowHocTbio 110 MBT. O1a ['TY M3roTOB/ICHA H B
Hos0pe 2003 r. Mpowa MeKBELOMCTBEHHbIE HCITBITAHNS Ha cTeHae MBaHOBCKOM
I'POC. B cBoem knacce I'TY (cM. prc. 7.16) oHa MMeeT XOpouIHe IKOHOMHUE-
ciie (KT 36 %) u maccosbie nokasaremi. OHako ypoBeHb e HaYabHOM TeM-
neparypel B 1210 °C 661 JOCTUTHYT MHPOBBIM ra3oTYpGOCTPOSHHEM B Hauane
90-x ronos XX B. OHa HMeeT H APYToii Cepbe3HBblil HEIOCTATOK: HH3KY 1O Temrle-
patypy yxomamux rasoe (517 °C), He MO3BOJAOWYIO OCYIECTBHTD YKOHOMHY-
HBIH aporasoBbld UHKT.

locae anurensbHoro npoussoacTea JIM3 coBMECTHO ¢© bupmoii Siemens [TY
THa V94.2 (cM. XapakTepHCTHKH B Tab:1. 7.2) npuobpest THUEH3HIO HA H3r0TOB-
nenue atux I'TY, mapknpoBauupix Kak ['T3-160. DKOHOMHYHOCTb STO I'TY,
KaK BHAHO W3 puc. 7.16, Ha 3 % (abcomoTHbIX) Bbiwe, veM y T'TD-150 JIM3
(npu oxMuakoBoi Hauanbioil Temneparype B 1100 °C). OnHAKO MO 3KOHOMHY-
HocTH oHa ycrynaeT ['TD-110, Tak kak MocieaHas MMeeT CywecTBEHHO 60/1b-
1y HauaabHYO TeMnepaTypy. Bmecte ¢ TeM yxoaswme rasel I'TY V94.2 ume-
tor 538 °C (a ne 517 °C, kak y ['TD-110), uto senaer ee Gonee MpUBIEKATE b~
HOW AJIA UcToNib3oBaHus B coctase I1TY, yem ['TD-110.

M3 puc. 7.16 MOKHO 4eTKO 3aKIIHOUYHTD, YTO MO YPOBHIO OCBOSHUS HAYAITH-
HbIX TEMNEPATyp, KOTOPBIH ABNAETCS KIIOYEBLIM B CO3JAHHM COBPEMEHHBIX

Mrry
0,39

O

oK ©

0,38

Q

TT3-18011

0,37

Sy Y

0,35 @) @O

0,34 V94,2
0,33

0,32

- ) Ira-150
0,3

100 150 200 250 300 N,, MBr

Puc. 7.23. locTurnyreiii yposenn 3apyGexnnix u oregecTBennpix I'TY
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Yempodcmeo cospeMeHHbix CrmayUoHapHsix 2a3omypbuHHbIX yemaHoeokK

I'TY, poccuiickoe rasotypbocepoeHue oTctaeT Ha 10-—12 net. Onpeaeien-
; HbIE HAAEH/bl HA JOCTHKECHHE COBPEMECHHOTO YPOBHA CBA3AHBI C CO3JAaHHEM
. I'TD-180 (coBmectHo JIM3 W aBHALMOHHBIM MPEANPHATHEM «ABHANBHIA-
: Tenb»). D1a I'TY 6yaeT BNolHE OTBEYaTh «MACCOROMY» MHUPOBOMY YPOBHIO H
no HayajibHOH TeMOepaType, ¥ M0 TEMIIEPATYPE YXOALLMX [A30B, YTO MO3BO-
JIMT C03JaTh BbICOKO?KOHOMHuHYyt0 [II'V.
Hono,iHUTeNIbHOE MpeAcTaBleHHe 00 yPOBHE POCCHIICKOTO M MHPOBOIO ra-
soTypOocTpoenus gaet puc. 7.23. B koHue 90-x rogos XX B. 3a pyGexoM co3-
JaH wiacc mMawMH cepuu FA (cm. puc. 7.16) MowHocTbio 240—270 MBT
¢ KITH 37—38,5 %.

KoHTposnbHble BONPOCHI

. HazosuTe ocroBHbie 3neMeHTH ['TY npocToro TepMOIHHAMHYECKOTO LIUKIA,
. Kakue snementsl 00benmnnsier Banonposes ['TV?
. Kax yctpoeH Bosy whbiii koMnpeccop I'TY, # kakuM 06pa3oM U3MEHAETCA PacXof

BO3iyXa, [104aBAEMOT0 B KaMepbl cropaHna?

4. O6bACHUTE, KAK MPOHCXOLMT CKATHE BO3/YXa B NPOTOYHON YACTH KOMNpeccopa.

3. HazoBure TUnbl KaMep cropanis, ucroissyeMolx B I'TY. Uem oHH OoTauMuatoTcs
ApyT ot apyra?

6. /lna Kako# uenv KoMrnpeccop cHab)arT aHTUIMOMNAXKHLIMH KlananaMiu?

7. I3 Kaknux MaTepuajicB M3rOTaBNMBalOT pabouue Jonatku razosbix tTypoun I'TY?
KakuMH TeXHONOrHYECKUMH OMepaunsMyl MoJIy4aloT TypOUHHBIC NONMATKH 18
FazoBLiX TYpOHH?

8. Jlna yero razosas TypOMHA cHaGkKaeTCs CUCTEMOI oxNlamaenns?

9. Kak ycrpocHa CTyneHb MapoBoit TypOUHB, ¥ KakuM 00pa3zoM NOTCHUMAIbHAA
SHEPTHA Mapa npeodpasyeTcs BO BPALIATENLHYIO 3HEPruto ee patopa?

10. Kak ycrpoen potop I'TY u kak ocymecreiseres ero cGopka? Kax ycrpoeno xup-
TOBOE coeauHeHHe?

I1. HazoBure npeumyuiectsa u HenoctaTkd I'TY no cpaBHenuio ¢ napoTypGUHHOFM

YCTAHOBKOIH ¥ Npeano4TUTENIbHBIE 00NacTH UX MCIOIL30BAHMA.

L B



naea eocbmas
NAPOTASOBBIE YCTAHOBKUW 3NEKTPOCTAHLIMNA

Copepxanne

8.1. MNowsiTe 0 NAPOra3oBLIX IHEPrETHYECKUX TEXHOROMMSX W YCTPON-
cT80 npocteidwen MY

8.2. Knaccudurauua MY, nx THnbl, NpeMMyILECTBA U HELOCTATKM

8.3. Mapora3oBbie YCTAHOBKM YTHANZALMOHHOO THNA

8.4. YCTpOIAGTBO ropU3OHTANLHOIO KOTAG-yTMAK3ATOpPA

8.5. Mpenmywiectsa u Hepoctatku MY, ux Mecto B 3apybexHow
JHEPreTHKe M TEHOEHUMM MX PA3BUTHSA

KoHTponbHbie BONPOCH

8.1. Nonarne 0 Nnapora3oBbiXx 3HEPreTUHECKMX TEXHONOTUSX
M YCTPOKCTBO npocrteiwein My

Hapozasoesiru HA3BIBAKOTCA DHEPreTHYECKHE YCTAHOBKH, B KOTOPBIX TEM-
JsoTa yxoadwux razos I'TY npaMo Wil KOCBEHHO HCMONb3yeTCA 1,19 BbIPabOT-
KH 3JICKTPOSHEPIHH B NapoTypOHHHOM LIHKIE.

Ha puc. 8.1 nokasana npuHuMnuanbHas cxema npocTteinteii naporasopoii
YCTAHOBKH TaK HA3blBAEMOTO ymuiusayuonnozo mund. Yxoadade razm I'TY
MOCTYMAKOT B KOMeA-yMUAUIAMOp — TeMNooGMEHHUK NPOTHBOTOUHOTO THMA,
B KOTOPOM 3a CHET TEIIA FOPAYMX I'A30B reHEPHPYETCA Map BbICOKMX Mapamer-
pOB, HAaMpPaB/IAEMbIi B NapoByK TypOHHY.

Koren-yruiusarop npescrapideT coGolt waxTy npaMoyroibHOro cedeHms,
B KOTOPOW PasMeuiCHbl MOBEPXHOCTH Harpesa, oOpa3oBaHHbE OpeOPCHHBIMU
TpyGamu, BHYTPH KOTOPBIX JBHKETCH paboyce TeIo napoTypEHHHOMA yeTaloB-
KM (Boja Wwin nap). B npocreiiem ciyyae rmoBepXHOCTH HATpeBa KOT/IA-yTH-
/M3aTopa COCTOAT M3 TPeX NIEMEHTOB: skonoMalizepa 3, Wcnaputens 2 W
maponeperpeparend /. LIeHTpanbHbIM 3JIEMEHTOM ABIAETCH ucnapumens,
cocTOAMNN M3 bapabana 4 (ANTMHHOTO UMITMHAPA, 3aM0JHAEMOTO MpHMEpPHO
HAMOJIOBUHY BOJOW), HECKOJILKMX OMYCKHBIX TPYS 7 M IOCTATOYHO II0THO yCTa-
HOBJICHHBIX BEPTUKANBHBIX TPYO cobcTBeHHo Henaputeas 8. Mcenaputens pabo-
TAET HA NPHHUMIME €CTECTBEHHOH KonBekudd. HMcnapurenshsie TpyOsl Haxo-
AATCA B 30He 60sIee BBICOKHX TEMIIEPATY P, YeM OMycKHbIe. [[03TOMY B HHX BOAA
HarpesacTCs, 4acTHYHO MCMAPSETCA, CTAHOBHMTCH JIEIYe W MOJHHMACTCH BBEPX
B Oapadan. OcBobojarolieecs MecTo 3anosinserca Gosiee XONOAHOH BOAOf
1O ONyCKHbIM TpyGam u3 Gapabana. Hackiwenibiii map cobupaetcs B BepxHeii
yacTi 6apabaHa M HanpaeigeTes B TpY6bl naponepespesameas I. Pacxon napa
13 Gapadana 4 KOMMEHCHPYETCA MOABOAOM BOABI M3 3KoHOMaiisepa 3. [Tpu arom
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Mapozasoebie ycmaxoexu afiekmpocmanyui

ITap ITaposas Typ6uHa
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Puc. 8.1. Ilpununanuaasuan cxema npocreiimeii II'Y yraamsaumonnoro Tuna:

! — naponeperpesarestb; 2 —— UcnApHTCNB; 3 — 3K0OHOMAII3E; 4 — Gapaban, 5 — xoHIeHcaTOp
RApOBOH TYpOUHLL, 6 — NUTATETbHEN HACOC, 7 ~—— OIycKHan TpyBa HenapuTens; § — noape-
Hbie TPyOst ucnapuTens

MOCTyNAaKoWAas Boja, NPexae YeM HCMapHTLCA MOJHOCTbIO, MHOTOKPATHO MPoii-
AET 4epe3 ucnapuTenabHbie TpyObl. ITosToMy onicanHblil KOTE-yTHIM3ATOP Ha-
3BIBACTCH KOMAOM € eCMECMBeHNoN YUPKYIAYUCT.

B skonoman3epe NPOMCXOAHT HArpeB MOCTYMAKOWEH MUTATENbHONH BOJIbI
NPAKTHYECKH N0 Temneparypbl Kanenusa (Ha 10—20 °C MeHbIIe, 4yem TeMie-
parypa HacheieHHOro napa B Oapafane, onpeaenseMas AaB/IeHHEM B HEM).
M3 H6apabaHa cyxoil nackllEHHBINH Tap MOCTYMAET B MAapoMeperpesaTeNb, rae
MeperpeBaeTcs CBEPX TeMMeparyphbl HachiLeHud. Temneparypa mofyyaemoro
EPErpeToro nmapa f; BCerqa, KOHEYHO, MEHbIUE, YeM TeMMepaTypa rasos 0,
HOCTY NAKWHX U3 1a30B0H TypOHHLI (00bIYHO Ha 25—30 °C).

[on cxeMoil koTna-yTunmM3aTopa Ha puc. 8.1 MOKA3aHO M3MEHEHHE TEMIe-
paryp rasos u pao4ero Tejla Npu HX ABHKEHWM HABCTpedy ApYyr Apyry. Te-
nepaTypa ra3oB [UIABHO YMEHBILAETCA OT 3HAYCHHs O, 1a BX0JE 1O 3HaueHMs
B, TeMnepaTypsl yxoasmix ra3oB. [(BrKywascs HABCTPedy MHTATE/bHAS BO-
Ja MOBBIWAET B SKOHOMAN3Epe CBOK TEMIEPATYPy A0 TEMIEPATYPbl KHNEHHs
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COBPEMEHHAS TEMIIO3HEPIETUKA TIABA 8

(touka a). C 3ol Temneparypoii (Ha rpaHd KMNEHHA) BOAA NOCTYMAET B HMC-
MapuTe/lb. B HEM NPOMCXOANT MCMapeHHe BOIbI. [lpu 3Tom ee Temneparypa He
u3MeHserca (npouecc a—b). B Touke » paGouee Tesno HAXOMUTCA B BUIE Cy-
XOro HacbklleHHoro napa. [lanee B naponeperpesaresne NPOHCX0IUT €10 nepe-
PEB 10 3HAYCHUS £

Ob6pasyromuiics Ha BbIXoge H3 naponeperpeBaTens nap Hanpasfgercs
B MapOBY 0 TYPOHNY, [71€, PACUIHPAACH, COBEpIIACT paboty. U3 Typ6uHsl oTpa-
SoranHblii nap nocrymaet B KoMaeHcaTOP, KOHAEHCHPYETCSA M C MOMOULBIO MH-
TaTeJIblOr0 HAcoCa 6, NOBBIIAKWIErO AABIEHHE MUTATEbHOI BOJbl, HANpas-
JACTCA CHOBA B KOTEJ-yTHIIH3ATOP.

Takum o6pasom, nNpuUNIUMHANLHOE OTIHYHE MapoCHJIOBOH yCTAHOBKM
(NMCY) MY ot 06biunoii TICY T3C COCTOHT ToNbKo B TOM, 4TO TOMTHBO
B KOTJIC-yTHIIM3ATOPE HE CHKHraeTes, a Heodxoaumas and paGots [ICY TIIY
TenioTa OepeTed ot yxoaamux raszos I'TY, Oxnako cpasy e HeobxoauMo oT-
METHTb pAA BaXKHBIX TeXHU4YCCKUX oTanuuid [ICY [1I'Y ot [ICY TOC,

1. Temneparypa yxoaamux razos I'TY O, NpaKTHYECKH 0QHO3HAUHO onpe-

ACIACTCA TEMCPaTypoi ra3oB neped ra3oBoii TypOHHOI [¢M. cooTHOmeNHe
(7.2)] ¥ COBepIIEHCTBOM CHCTEMBI OXNAXKICHHS TA30BOH TYpOuHBL. B Gonb-
WHHCTBE cOBpeMEHHBIX I'TY, kak BiaHO M3 Tabn. 7.2, TeMmneparypa yxoas mx
rasoB cocrapiget 530-—580 °C (xors umetotes oraesibhbie I'TY ¢ Tem nepary-
poii BroTk a0 640 °C). Tlo yc10BusM nagekiocTu paboTe! TpyOHOH cHCTEeMBI
SKOHOMAM3epa 1pH paboTe Ha NpHPOTHOM rase TCMIIEPaTypa nUTaTeIbHON Bo-
AbL {; 5 HA BXO/IE B KOTEJI-YTHIIH3ATOP HE JOMKHA GbITb MeHbiie 60 °C. Ten-
nepatypa rasos 0, . nokugaowmx KOTE/-YTUITU3ATOP, BCEIIA BHILIE, YeM TEM-
nepatypa £, .. PeanbHo ona naxonurcs ua YPOBHe Gn =~ 100 °C w, cneposa-
TenbHo, KIJI KoTna-yTunusaropa cocrasur
_ 355-100 _
Ky 555-15
TA€ VT4 OLCHKH MPHHATO, YTO TEMMAEPATypa ra3oB HA BXOJE B KOTEJI-y THH3a-
TOp pasna 555 °C, a Temneparypa HapyxKHOIO Bo3ayxa [5 °C. Ilpu paBote na
rase oObl4NbIi sHEpreTHUeckuii koten TAC (em. 1. 2) umeet KI1J] Ha ypoene
94 %. Takum oBpazom, Kores-yTnusarop B III'Y umeer KI1J cywecrsenno
Oostee nu3kwuii, yem KITJ] korsa TOC.

2. Janee, KITJ1 napotyp6unnoit YCTaHOBKH paccmoTpennoii TII'Y cywect-
BeHHo Hixe, yeMm KILK TITY o6siunoit TOC. Dro cpizano ne TOJIbKO € TeM,
9TO TIApameTpel Mapa, reHepHPYEMOro KOTJIOM-YTHIH3ATOPOM, HHKE, HO U ¢
TeM, 4to HITY IV He uMeer crHeTeMb percHepalui. A UMETh ee oHa B MpHH-
UHILIC HE MOKET, TAK KAK MOBLINCHHE TEMIEPATy Pbl {,, s IPHBENET K ewie HoJib-
weMy cHiuaennto KIJ1 kotma-ytunusaropa.

Tem e menee, npu BceM d1om KIJTIII'Y okaswiBaeTcs BecbMa BRICOKHM.
Hns toro urobel yGemitoea B 3ToM, pacemotpum TII'Y mpocToit cxembi
(puc. 8.2), npuvem npu PaccMOTPeHHH OyaeM NPUHMMATb AAJIEKO HE CAMbIE
JTyHIIHE SKOHOMHYECKUE MOKA3ATENH OTAE/IbHLIX DJIEMEHTOBR obopy loBanmA.
208
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Mapoza3ossie ycmaHoaku anekmpocmanyud

‘9[ITY = 14,85 MBryu

O = 100 MBtyg

3rry =34 MBry Nty =30 %

/QIITY = 49,5 MBru
(I; ny = 16,5 MBru

21

nxy=75%

Puc. 8.2. [lpespamenns renaorsl B padory B npocreiimed [ITY yTuiamsanwonnoro THna

[TycTs B KaMepe cropanua ['TY CO#IKEHO HEKOTOPOE KONHUYECTBO rasa, #3
kotoporo mosy4eno Q. = 100 MBru Terorsl. HomycTtum, yro KIJT I'TY

coctapngeT 34 %. Oto oznayaer, uro B ['TY Gyner nonyueno Opry
= 34 MBT-4 3nekTposHeprin. KonHuecTBO TEMIOThI

Ory = Oo = Opry = 100 = 34 = 66 MBT-y

nocTynaer B koTes-yTHausarop. Ilycte ero KILJ pased m, = 75 %. loraa
B IbIMOBY 1O TpyOy W3 KoTna yiiaer
G =0l =Ny) = 66(1 - 0,75) = 16,5 MBt'u,

a konnuectso Tera Oy = O, — 0y = 49,5 MBT 4 noctynaet B napoTypoOHH-
HYIO YCTAHOBKY I npeoOpa3oBaHns B 3neKTposnepriio. TlycTs ee KIIJ Beero
LB N ppy = 0,3; TOraa 3neKTporeHepaTop naposoit TypOmIbl BbipadoTaeT

Znry = Onry Ny = 49,50 0,3 = 14,85 MBTy
anmekTposnepruu. Beero [1I'Y BoipaboTtaeT

31eKTpodHepruu H, cnenosareasHo, KIIJ IT'Y Ny = 3/0 . = 0,4885, T.e.
okano 49 %.

[puBeaeHHBIE PACCYIKACHHA MO3BOTAOT MOAYYHTh MPOCTYIO GopMynly A
onpenenenna KITI III'Y yTuimsanioHHOro THOA:

Noey = Nery O =NMeryM Ny (8.1)

Ota hopmyaa cpasy ke odbachHseT, noyemy II'Y cTanu CTpoHTLCA THUIE B MO~
cneanue 20 net. JledcrsurensHo, ecnu K npumepy B3ate [TY tuna I'T-100-3M,
to ee KI1A Ny = 28,5 %, a Temneparypa 3a I'TY 8 = 398 °C. [lpu rakoii Tem-
fiepaType rasoB B KOT/I€-yTHIH3aTOPE MOMKHO CreHepHpoOBaTh Map C TeMIe-

: 209
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COBPEMEHHAS TEMIIOSHEPTETIIKA [TIABA 8

patypoii okono 370 °C, u KITJ{ napoTypGunHoii ycTaHOBKH OyJeT cocTaBNATh
npuMepHo 14 %, Toraa npu Ny = 0,75 KO TIT'Y cocrasur

Npry = (1 - 0,285)0,75 - 0,14 = 0,36,

H uenecoobpaskee MocTpouTh 0GbIMHBIHA MAPOTYPEHHHDI sHeprobmok CKJ| ¢
Bosbiueit akonoMHuHOCTELIO. CTpouTenscTBo 1Y CTANO SKOHOMHYECKH orn-
PABIAHHBIM JIHIIb TIOCHIE CO3JAaHHA BhICOKOTEMNEPaTYpHbIX I'TY, koTophie He
TO/IbKO obecrieuunu ee Beicokuit KI1JI, Ho u cosgany yCJIOBUA Al pealvsa-
UHH MApOTYpPOUHHOIO IMKIA BBICOKOH YKOHOMHYHOCTH.

H3 cooTHomtenns (8.1) MoxkHO nosyuuTs NPakTHY€CKH YHHBEPCAIbHOE COOT-
HOUIEHHUE MEX/1Y MOUTHOCTAMH rasoTypOMHHON M NapoTypOHHHOI YacTbio yTH-
nu3auHoHHelid MY

A.’
N

[Ty rry
nry (l ”ﬂrTy)n]\-ynnTy ’

(8.2)

T.€. 3TO OTHOMIeHHe onpenenserca tonbko KIIJT snemenros MI'Y. Jlns pac-
CMOTPEHHOTO BbIILE MPHUMEPA

Nery 0,34

— = =273
Moy (1-034)0,75-03

T.€. MowHocTe I'TY npumepHo BABOE Bbllle, YeM MOIHOCTL napoBoi TypOH-
Hbl. FIMEHHO 3TO COOTHOWEHHE 06bBACHSET, nouemy III'Y-450T Cepepo-3a-
nagHon TOL[ Cankr-TleTepOypra coctour w3 AByx I'TY u ool napoBoii
TypOHHbBI MOIMHOCTBIO MPUMEPHO Mo 150 MBT.

Hpencrapienne o6 ycTpoiicrse saekrpoctanumu ¢ TIIY gaer puc. 8.3, Ha
koTopom u3obpaxena TOC ¢ Tpema sneproGrokamu. Kaxabiit snepro6nok
COCTOWT M3 ABYX pagom ctodwix I'TY 4 Tuna V94.2 ¢pupmbl Siemens, ka-
Aaid 13 KOTOPbIX CBOM yXOAALIME raskl BbICOKON TEMIIEPATYpbl HAMPABIAET B
CBOH KOTEjI-yTHIH3aTop 8. Ilap, FEHEPUPYEMbIH STHMH KOTJAMH, Hanpas/i-
CTCA B OAHY NapoByro TypOHHY /0 ¢ 31eKTPOreneparopoM 9 1 KOHAEHCATO-
POM, PacnolokECHHbIM B KOHJEHCALHOHHOM MOMEUIEHNHH NOA TYPGUHOMN. Ka-
KIbIH TAKOU 3HEprobONoK HMeeT CyMMapHyto mMowHocTe 450 MBT (kaxnas
I'TY w naposas TypOHHA WMeIOT MOLIHOCTH npuMepHo 150 MBT). Mexny
BLIXOAHbIM AHGDGY30POM 5 H KOTIOM-yTHIH3ATOPOM & yCTaHaBnanBawT Oaii-
nacHyio (00BOAHYI0) ABIMOBYIO TpYOy /2 M rasomIoTHBI mubep 6. LluGep
tIO3BOLICT OTCEYb KOTEN-yTHAX3ATOP & OT ra3os ['TY u nanpasuTh ux yepes
Gaiimacuyo Tpy6y B armocdepy. Takas HeoGXOAMMOCTL MOMKET BO3HUKHYTh
Mp¥ HEMoNaAKaX B MapoTypOUHHON uacTH 3Heprobnoka (B TypGuHe, KoTie-
yTaJiu3aTope, resepatope u T.4.), Korja ee TpedyeTcs OTKIHOUUTL., B 3ToMm
cilydae MowHocTe dneprobnoka OyaerT obecneunsarbes Tonsko I'TY, T.e.
IHEProOIOK MOMKET HECTH narpysky B 300 MBt (X0T4 H CO CHIMKEHHOMH DKO-
HOMUYHOCTBIO). balinachas Tpy6a Becbma momoraer u NpH MycKax 3Hepro-
bnoka: ¢ noMoubto wHbepa KOTEN-yTHIM3ATOp OTCekaeTca oT rasos ['TY, u
MOCACAHNC EbIBOOATCA HA MOJIHYIO MOWIHOCT B CUMTAHHLIE MHHYTBI. 3aTem
MOIKHO MEIJICHHO, B COOTBETCTBHH € MHCTPYKUMEN, BBECTH B paboTy KoTel-
YTHIIU3ATOP W NapoByK TypGuHYy.
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COBPEMEHHASA TETTO3BHEPIETIHKA TIABA 8

Ilpu HopManbHOH paboTe wnbep, HaoGOPOT, He NponyckaeT ropsyue rassi
['TY B Oaitnacuyio TpyOy, a HanpapisieT HX B KOTE/1-y THIIH3ATOp.

lazonnoTuelii wubep umeer Gosbuiyio niowane, npeacrasaseT coboii
C/I03KHOE TEXHHHIECKOE YCTPOHACTBO, MaBHbIM TpeOOBaHHEM K KOTOPOMY SIBIs-
€TCH BBICOKAA MVI0THOCTh, NOCKO/ILKY Kakapii | % noTepsinHoro tenja uepes
HCTLIOTHOCTH O3HAYAET CHHIKEHHE SKOHOMHYHOCTH Heprobnoka npumMepHo Ha
0.3 %. [MoaToMy HHOTA OTKAIHBAIOTCS OT YCTAHOBKH GaiinacHoil TPYObl, XOTs
3TO CYIIECTBEHHO YCJIOKHSICT IKCILIYATALHIO.

Mexay KoT:i1aMu-yTHAM3aTOpaMu 3HEproONoKa YCTAHABNHBAIOT OJMH me-
a3paTop, KOTOPbIH MPHHHMACT KOHISHCAT /S ACadPaLUMH M3 KOHJEHCaTopa
NapoBoit TypOHHbL M pasnaeT ero Ha ABa KOT/1a-YTHAH3ATOpA.

8.2. Knaccudmrauus MY, ux TMnbl, npeMMyLIECTEa U HEQOCTATKN

Beie pacemotpena IV camoro mpoctoro s camoro PacrpocTpaHEHHOTO
THNA — yTHAA3aUHOHHOTO. OnHako MHoroobpasue II'Y cTonk BeNuKo, 4TO HeT
BO3MOKHOCTH PacCMOTPETh MX B MOMHOM obbeme. [ToaToMy HiKe paccMoTpm
ocHoBHele TUNBI TIT'Y, uHTepecHbie aas Hac aubo ¢ MPHHLHMNIHANBHOH, JIHOO ¢
MPaKTHYECKOH TOUKH 3peHHA. OJHOBPEMEHHO MOMBITACMCS BbLIOIHHTE X K1ac-
CHUKALMIO, KOTOpas, KaK H BCsiKAs knaccubukaums, 6y et YCJOBHOH.

[No HasHauenmio TII'Y noapaznensioT Ha KOHAGHCALMOHHBIE U TennoQuKarm-
OHHble. [TepBbie M3 HUX BbIPA0ATHIBAIOT TOJIBKO 37EGKTPOIHEPIHIO, BTOphIC —
CIyKaT W 13 HarpeBa CeTeBOH BOALI B M0J0rpeBaTensx, NOAKIOYACMbIX K

naporoii TypbuHe.

Boamyx [To koauyecTRy paGouux Ten, uc-
noaesyemsix B [1I'Y, ux genst na Gu-
)(/ HapHble U MOHapHbie. B GuHapbIx ye-
TaHOBKax pabouue Tena rasorypOHH-
! HOTO LMKNA (BO3/LyX H NPOAYKTLI rope-
HHs TOMIMBA) W NapoTypOMHHOMN ycTa-
— HOBKH (BOJa W BOASHOI map) pasaelie-
ﬁ ' Hbl. B MOHapHbIX ycTaHOBKaX pabounm
2 TeNOM TypOHHBI ABIACTCA CMECh Mpo-

Mpoaykrs: cro- / JAYKTOB CTOpaHHA M BOASHOTO Mapa.
PaHKA ¥ [1ap 4 Cxema monapnon I1I'Y nokazana
\/\/\/\ Ha puc. 8.4. BuixoaHsie rasel I'TY Ha-
MpaBasioTCs B KOTE-YTHIH3ATOp, B
Boi KOTOpEIA MOAaeTcs BOJA NUTaTENb-
Q HbIM Hacocom 5. TlonyuaeMmelit Ha BbI-
Lo ¢ X0/Ie map MocTynaeT B Kamepy cropa-
HUA 2, CMCLIMBAeTCA ¢ MNPOAYKTaMH
cropatus M oOpazylowascs ogHopos-

Puc. 8.4, Tlpuununuanenan cxema monapnoii

MY ) Hasg CMCECh HaMparNseTCd B ra3’oBYHO
! — roMmnpcecop; 2 — kamepa cropamus; 3 —- (n BHJIBHEE CKA3ATE —— o 230~
naporajopas TYpOHHA, 4 -— KOTeR-yTHAMIATOD, pasi - o b 8- [apoldio
5 — nurareabuni Hacoc; 6 — sononogrotosn- BYIO) TYPOHMHY 3. CMBICS 3TOro nows-
TENbHAA yCTAHOBKA TE€H: 4acCThk BO3ayxa, HAYLIEIQ H3 BO3-
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Mapoeascebie ycmaHoeKU anekmpocmanyull

Tabnwuna 8.1
H3meHeHHe MOIUMOCTH H JKOHOMHYHOCTH NPH BBOAE Napa B Kamepy cropauua Mowapaoi ICY

Monvas FTY Moipocts nauratens | MowsocTh nesratena | KIII aswratena | KI1J1 asurarens
0lly 1 0e3 sroja napa, MBT npu eeone tiapa, MBT |be3 ssona napa, % { npy seozAg napa, %

LM 1600 13,0 16,7 34 44

.M 2500 22,2 26,5 35 39

LM 5000 33,1 51,9 36 43

AYUITHOTO KOMOpPEccopa M ciiyamas JUll YMEHBLIEHUs TeMreparypsl pabouux
ra3os JI0 JOMYCTHMOH MO YCIOBHAM MpPOYHOCTH JeTanel razopoi TypOuHbI, 3a-
MemlaeTcs napoM, Ha MOBBIUMICHHE JABJICHHS KOTOPOIO MHUTATE/lbHbIM HACOCOM
B COCTOSSHHHM BOJbI 3aTPadiBacTCs MEHbBMIE JHCPIHH, Y€M Ha NOBbIIIEHHE JaB/Ie-
HUS BO3AYXa B KOMMpeccope. BMecTe ¢ Tem, NOCKOIBKY ra3onapopas ¢Mech Mo-
KHAaeT KOTeN-yTHIH3ATOp B BHJE Napa, TO TEII0 KOHAEHCALMH BOAAHOTO Mapa,
nonydeHHoe MM B KOT/I€ H COCTABNAIOWIEE 3HAYHTENLHYIO BEMHYMHY, YXOIHMT
B JLIMOBYIO TpYOY.

['nagubiM mpeumywectsoM MoHapubix III'Y ¢ Beogom napa B I'TY asnsa-
eTCs MX KOMMAKTHOCTH, BbI3BAHHAd OTCYTCTBHEM NapoBOH TypOHHBI U ce
BCMOMOTATENbHOTO 000pyAOBAHHS.

TexHuveckass TpyAHOCTb OpraHv3allMH KOHIEHCALMH [apa W3 naporaso-
BOI CMECH M CBH3aHHad C 3THM HEoOXOZMMOCTE NOCTOSHHON paboTLl MO
HOH BOJOMOArOTOBHTELHOH YCTAHOBKHM SABJSETCH [TMABHBLIM HEJOCTATKOM
[II'Y MoHapHOTO THMA.

3a pybexoM onucaHHas MoHapHas yCTaHOBKa nonyuuaa Hasdpadue  STIG
(o1 Steam Iniected Gas Turbine). Mx ctpour B ocHoBHoM pHpma General Elec-
tric B xomOuHannu ¢ I'TY cparHuTenbHO Manoil MowHocTu. B Tabn. 8.1 npu-
BeleHbl gaHHbie Gupmbl General Electric, MnmocTpupylouniHe YBENHUEHHE
mowHocTH M KITJL npurareneii npu MCNONL30BaHUKM BIPHICKA Mapa.

BuaHo, 4yTo npu Bnpeicke napa 1 MowHocTs, 1 KITM pacTyT.

OTMe4EHHBIC BbIMIE HEJOCTATKH He MPHBEIHM K MIMPOKOMY pacrpocTpate-
HHIO MOHapHbix IIT'Y, no kpalineit Mepe, A1a Ueflell MpOHU3BOICTBA JIEKTPO-
aHepruu Ha MouHeix TOC.

Ha IOxHo-TypOunHoM 3apoae (r. Hukonaep, YkpanHa) noctpoeHa A€MOH-
cTpawponHas MoHapHas [1I'Y mMouHocTeio 16 MBT.

Bonesiuucreo TI'Y otHocutes k II'Y 6nnapHoro tHna. CyuiecTsytowme
Ounaphste [TI'Y MOKHO pa3/ienuTh Ha NATL THIOB.

Yrumazanuounsie IITY, B aTux ycraHoBKax Tenno yxoaawux razop I'TY
YTHAH3HPYETCH B KOTIAX-YTHIH3ATOpax ¢ MOJYYEHHEM Mapa BLICOKHX Mnapa-
METpOB, HCOOAL3YEMOrO B NapoTYpOMHHOM UMKIE. [TTaBHBIMH MpeHMYMIECT-
BaMH yTHIM3auMOHHEIX III'Y no cpasHenuio ¢ HTY Apasgi0TCA BbiCOKAsA IKO-
HOMHYHOCTb (B Onvxaiiune roasl Mx KIIJI nocturnet 60 %), cymecTBeHHO
MEHBLLIHE KaMMTaNOBROMKEHH, MeHbIAs NOTPeOHOCTL B OXJTakKaalouei Boae,
Majble BPeAHBIC BbIOPOCHI, BBLICOKAS MaHEBPEHHOCTh. Kak nokasaHo Bbllle,
ytunusatuonusie III'Y TpeOyloT BBICOKOIKOHOMHYHBIX BhLICOKOTEMIIEpATYp-
HBIX I'a30BbIX TYPOMH € BRICOKOH TEMMEpaTypoH YXOAsIHX Ta30B A8 IeHepH-
poBaHus Mapa BLICOKMX NapaMeTpoB Ans napotypOuHHOi ycTaHosxH (ITTV).
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COBPEMEHHAS TEINITOOHEPIMETUKA TTIABA 8

Cospemennbie ['TY, oTreuaomue 3tuM TpeOoBaHHAM, MOKa MOryT paboTaTh
nubo Ha MPUPOAHOM rase, TGO Ha JerKMX COPTaX JKHMIKOrO TOMIHBA.

NI'Y co cOpocom Brixoansix razos I'TY B sHepreTnueckuii kKores. Uac-
To Takne [II'Y HasbIBalOT kpatko «chpockbimuy, unm [TV ¢ HUIKOHANOPHBIM
napozenepamopom (puc. 8.5). B vux Tenno yxomnunx raszos I'TY, conepikammx
AOCTATOYHOE KONHYECTRO KMCIOPOAA, HAMpaBAsETCs B SHEPreTHYecKuit Korel,
JaMelas B HCM BO3YX, M0aBaeMblid 1y ThCBBIMM BEHTHINTOPAMH KOT/IA M3 aT-
moctepet. [Tpu 3TOM OTnagaeT HeOGXOIUMOCTE B BO3/Ty XOM0/J0rpeBATENE KOTIA,
Tak Kak yxonsuime rasel ['TY uMeoT BbicOKyw Temmeparypy. [lpu stoMm B
BBIXOJHO LIaXTe KOTIa (MM 332 HUM) HeoOXOAMMO YCTAHOBHTH TemIooGMEH-
HHKH, OXJIaXKAaIolWMe yxoadimue rasel kKomia. OObIHHO TAKUMH TEMI00OMEHHH-
KaMH CIIyKaT rasoBbl€ MOJOrPeRarceu MHTATeNbHOH BOAbL. [N1aBHBIM Mpeumy-
WEeCTBOM COPOCHOMH CXEMBI SBIACTCH BOIMOKHOCTH HCMO/B30BAHHS B naporyp-
OMHHOM LMKIIE HEIOPOTHX IHEPreTHUSCKHX TBEPABbIX TOMJIHB,

B ¢ObpocHoii [II'Y Tonaueo HanpaaseTcs He TONbKO B Kamepy cropaHHs
I'TY, o u B 2HepreTHueckuit koTen (pHc. 8.5), npuuem I'TY pabotaeT wa ner-
KOM TOMJIHBE (a3 Wi JM3€bHOE TOTIHBO), 4 SHEPreTHUECKHIl KOoTel — Ha
moboMm Tonnuse. B cOpocwoit MY peanusyercs apa TEPMOJHMHAMMYE CKHX
uukna. Ternora, noctynupwas 8 kamepy cropanns I'TY mmecre ¢ TOMJIHBOM,
npeobpasyeTes B SNEKTPOIHEPIHIO TaK e, KaK M B yTHITH3ALMOHHOMN [ry, re.
¢ KIIZ Ha yporue 50 %, a renuiora, nocTynusias s JHEPreTHYE CKHil KoTen —
Kak B 00bI4HOM napotypGuxHOM umkne, T.e. ¢ KI1JI Ha yposHe 40 %. Onnako
AOCTATOMHO BBICOKOE COACpIKAHHE KMCIOpoda B yxoasmux rasax ['TY, a Tak-
e HeOOX0AMMOCTh HMETh 3a SHEPreTHYCCKUM KOTIOM Maiblii KO3 HIHenT
H30bITKA BO3AYXa MPHBOAST K TOMY, YTO A0/ MOLHOCTH napoTypOHHHOrO
LMK COCTaBAAET npuMepHo 2/3, a nons MowHoctu I'TY — 1/3 (B oTanune

Hsmogsie razu 2
-1 2
Masyr
Boagyx
Ta3
ITY 4

Puc. 8.5, Cxema cGpocnoii TITY:

! — duepreTHyecKuil KOTeN, 2 — naposas TypOHMHa § — KoH-
JEHCATOD; 4 — MUTaTe/IhHLIA HacoC
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Mapo2azoebie ycmaHeeky snekmpocmanyud

ot yrunmsanmontoit TIT'Y, tae 910 cooTHomenue obparxoe). Tlostomy KI1/1,
cOpocHoit [II'Y cocrapnseT NpuMepHO

Ny = 5 40 +3 50=43.3 %,

T.e. CYNECTBEHHO MEHbLIe, YeM y yTHanzanuoHHod [1T'Y. OpueHTHPOROUHO
MOJKHO CHHTATh, YTO B CPaBHEHHH C 0OBMMHBIM MapoOTYpOHMHHBIM LHKIOM JKO-
HOMHMS TOIUIMBA NpH HCNONk30BaHUH cOpocHoit ITI'Y npuMepHo BABOE MCHb-
lite, HeM JKOHOMHS TOTUIMBA B YTHIH3aUHoHHOH TIT'Y.

Kpome Toro, cxema ¢OpocHoii [1II'Y oka3bigaeTcs 04eHb CIOKHOM, TaK KaK
HeoBXx0aMMO 00ecnedHTh aBTOHOMHYIO paboTy napoTypOuHHOM yacTH (MpH
Bbixoae u3 crtpost I'TY), a MOCKOALKY BO3YXONOA0rPERATENb B KOTJIC OTCYT-
cTBYeT (BeAb B dHepreTHueckuit koren npu padore IIY nocTynaioT ropsuue
rasel 13 I'TY), To HeoOXxoaMMa yCTaHOBKA CMICLHAIBHBIX KanopH(epos, Harpe-
BAIOUIHX BO3AYX Nepea nojaded ero B 3HEPreTHYECKUil KOTeN.

B 6uis. CCCP Ha Monaasckoit TPDC Guiin noctpoeHst ase TIIY ¢Opocto-
ro THMa MOUHOCTEIO 250 MBT, aaHHbIe MO KOTOPHIM MpHBeACHBI B Tabl. 8.2.
Mz tabn. 8.2 euano, uto KITJI atux ITTY Ha HECKOIBKO MPOUCHTOR MEHbLIE,
yem KITJ] o6eiuneix sneprodnokos CKJI (Ha 23,5 MITa, 540 °C/540 °C), no-
sromy cTpouth Takue [TIY Her cmbicna. Huskas sxonomutuunocts IIY Mos-

Tabnuua 8.2
Xapakvepucturn HI'Y, nocTpoeHnbLIX B 1970—1980 rr. 8 CCCP
‘Tun TT'Y, nata B8O A, HOMEP JHeprodnoka
[ry-200 [ry-2s0
(Hesunnomsicckas I'PIC) {Monnasckas I['P2C)
[loxazatens 1980 . 1982 r.
1972 1.
Fueprobaok Ne 1 | Dueprotiok Ne 2
[ry ¢ BIT Copocnan [T1Y

Pacuernag moutHocTb LY, 200 250
MBr
PacueTHulit paeKTpHISCKIi 36,6 374
KITM, %
Cpeutii dkennyaraudoHupi i 36.9 37.8 37.4
KI1/1, %
Tormso [Tpupoausiii raz Maszyt

MMaposas TypOHHa:
THN
MOIHOCTh, MBT
HAYATEHbBIE NIAPAMETpbL

TazoTypOunHas ycTaloBKa:
THIT

K-160-130 « TypHoarom»
160
12,8 MIla, 540 °C/540 °C

K-200-130 JIM3
200
12,8 MITa, 540 °C/540 °C

I'T-35-770 XT3

MOHOCTE, MBT 32
HAYalLHAS TCMIICpATY pa 770 °C
CTCMEHL CXKAarns BO3AYXa 6,5
anexrpuuecknit KINTTY 23.8 %
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COBPEMEHHAS] TEMJIOIHEPIETUKA [TIABA 8

Aapckod I'POC obbscHseTes Takke manoii IKOHOMHYHOCTLIO ['TY (u3-3a
O4eHb ManOH HavanbHOH TeMIepaTyphl) ¥ Manoit MOWHOCTBIO ['TY no cpag-
HEHHIO C MOLWLHOCTBIO NapoBoi TypOuHL (MeHee 15 %)

B 1997r wa TDL-22 Jlenanepro (FOxmuas TDII, Canxr-Tletep6ypr)
BHITMIONIHEHA PEKOHCTPYKUMA TeNIo(pHKaMOHHOTO 3Heprobioka ¢ TypOHHO#

-250-23,5 TM3 nyTem ee Hapcrpoikn I'TY GT-8 ¢upmer ABB (mow-
HocTe 47,1 MBt, KIJT 31,6 %, crenens cikarus 16,3, remneparypa yxoms-
wnx rasos I'TY 523 °C). Cyns no MyONHKAUMAM, OMBIT PEKOHCTPYKIHH
OKa3ancs He BIOJIHE YAauHbIM,

OnHako ecTb ¥ MoNOKHTENLHBIH OmnbIT. B Hupepnangax PeKOHCTPYHpO-
BAH MapoTYPOMHHBLA dHeprobnok MowsocTbio 500 MBT Ha napameTpel
18,6 MITa, 540 °C/535 °C, paboTaBIMii Ha NErKoM HKHIKOM TOMIHRE MM Ha
MPHPOIHOM rasze W umeriwnii KI1JT 41,3 % nyTtem ero Haactpoitku I'TY 13E
upmbr ABB mowHocThi0 140 MBT, umesimes: KITJ 33 %. B pesyapTare no-
nydera INI'Y MougHoCcTRIO 600 MBT ¢ KM 45,86 %. Takum obpaszom, goeTur-
HYTa 2KOHOMHS TOMJIHMBa B 11 %.

IITY ¢ «evtmecnenemy pezenepayuu. HUnes takoit [IT'Y coctour g TOM,
HTO pCreHepaTHBHLIC NOAOTpeBaTeNld OTKIIOYAOTCH OT Mnaposoi TypOuHel, a
AJIA TIOJI0rpeBa MUTATeNbHON BOABI IHEPIETHYECKOTO KOTIa HCNOIL3YETCH Te-
710 yxoaimnx rasos ['TY (puc. 8.6). CakoHoMAeHHbI nap oTéopoB Cly|KUT
AnA BHIPAOOTKH JOMOJHHTENBbHOI MOWHOCTH B napoeoi TypOuHe. IMpu aTOM

Tapopas Typ6una
L)
! 3
Yrons /[/ T
__+.
| IMap 13 Typ6uint

I
!
I
|
2

-
"'@ ''''''''''''''''''' "
|| Tas B nnMoByio

L Boanyx - prﬁ)«'

Ty
Puc. 8.6. Tlpwnnunuaasnan cxema NMTY ¢ BBITCCHCHUEM percHepanuu:
! — shepreruueckuit koten; 2 — Aeadparop; 3 — Kougencarop; 4 — rpynna HTHJ; § — msratenn-
Bl hacoc; 6 —- rpymia LIBA;, 7 — razossrii NOAOrpesaTe i KOHAEHCATA HH3KOTO NaklieHns: § —

raszonbii MO 10TpenaTel b KOHACHCATA BRICOKOrO naBjieHHAn; 9 — KOIJIEHCATHBIA Hacoc
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Mapozasoeble YcMaHOBKU 3NeKMPOCMaHyull

TerjoTa KOHIEeHCAlHH CIKOHOMIICH-
HOTO Mapa TepsieTcs B KOHAEHCaTo-
pe, a He BO3BpallaeTcsd NuTaTelLHOH
Boge. [To3TOMY BbIMIpbILI B 3KOHO-
MHYHOCTH BO3HHMKAeT TOraa, Koraa
aTa notepa OyaeT MeHbIlle, YeM JKO-
HOMHS TOMJIHBA 3a CUCT YMCHbUIE-
HUS MOTEPH TeIJOThI ¢ YXOAALHMH
razamu ['TY. III'Y ¢ BhITeCHEHHEM
pereHepalndH JaeT HaWMEHbUIYIO
JKOHOMHIO TOTIMHBa (oxono 4 %),
OJIHAKO OHA MO3BOJISCT HAACTPOHTh
napoTypOHHHbIH 2HEprodIoK ¢ MH-
HHMaNbHBIMH Tiepeaenkamu. Kpome
TOrQ, 2Ta ¢xeMa O4YcHb y,rmﬁna s Puc. 8.7, Cxema IITY ¢ BLICOKOHANOPHBIM Napo-
OBLICTPOro  MOJIYYEeHHs  NUKOBOH TEHEpaTUpOM

MOLIHOCTH 3a CUET BBOJAA AOMOJHH-

TeapHOM [TY U yBelndeHHA MOIHOCTH MapoBOH TYpOHMHBI BCIEACTBHE
OTKIOYeHHs 0TOOPOB Mapa.

Cxesma IIT'Y ¢ blcOKOHAROPHBIM HAPOZCHEPAMOPOM (KOMJIOM) TOKa3aHA
Ha puc. 8.7. B Takoii III'Y BeicokoHanopuslit naporeHepatop (BIIIY) urpaer
ONHOBPEMEHHO pONb M 3HepreTuHveckoro korna [1TY, u KaMepbl cropaHMs
I'TY. Jns sT1oro B HeM NOAAEPHKHBAETCA BLICOKOE IaBJIeHHE, CO3/1aBacMmoe
komnpeccopom ['TY. Jina NoBeIUeHHS DKOHOMUYHOCTH Nepen BIIIT ycraHas-
JIMBAETCA 2d306bll nodozpesamenv kondencama [ITK, yMeHblIAOWHA TeMIle-
parypy yxoaawmux razos ['TVY.

DKOHOMMS TOIMIMBA B TAKOH YCTAHOBKE TAK)Ke 3aBHCHT OT COOTHOLIGHHA
mowmHocTeit I'TY u [ITY u Hax0QMTCS Ha TAKOM e YPOBHE, Kak 1 y ¢OpOCHBIX
[Ir'y. B Poccun na HesuHHoMBbicckoil 'PDC noctpoeHa oama II'Y ¢ BIIT
moHocTeio 200 MBT (cM. Tabn. 8.2), obecneynparoiiad 3KOHOMHYHOCTL Ha
yposhe 36,9 %. Ceituac oHa MapkupyeTes kak [II'Y-170 ¢ napogoit TypOuHoit
K-145-130 u I'TY I'T-25-710. B 1998 r. oHa umena KoadhHUHEHT HCNIONB30-
BaHHA YCTAHOBIIEHHOH MOI(HOCTH 63 % npu yAenbHOM pacxo/e YCIOBHOIO
tonnuea 352.4 r/(kBt-u), T.e. npu KIIJ/1 34,7 %.

Cepseznyto npobnemy ana II'Y ¢ BIII' npeacrasnseT H3HOC MPOTOYHOMR
4acTH ra30Boi TYpOMHEI MoA JEHCTRUEM MNPOAYKTOB KOPPO3MH BHYTPECHHECH
4acTH MaporeHeparopa.

[laposas
TypbuHa

Tomnuso
BIITr

K

8.3. Napora3oebie YCTAHOBKH YTHAW3ALMOHHOTO TUNa

DTH YCTaHOBKH BJISIOTCS NpeoldnagaromwuMH 01aroaaps CBoei npocrore 1
BBICOKOI 3koHOMHYHOCTH, OHu Tak e, Kak H [1I'Y Boobue, obragatot 6onb-
IIHM pa3HooOpasHeM.

B § 8.1 paccMoTpeHa Tak HalbiBAEMasd COHOKOHMVPHAR YMUAUZAYUOHHAA
[TV (cm. puc. 8.1). Yepes nosepXHOCTH Harpesa KoT/Ha-yTHAH3aTOpa (3IKOHO-
Mmaitzep, HCMapHUTeNns, Naponeperpeparens) Tako# MY npoxoauT ogHHaKoBOE
koaudecTBo padodero rena (Boasl ¥ napa). IIpu 3ToM oOHapykMBaeTcd cro
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COBPEMEHHAS TEMNO3HEPIETUKA T1ABA 8

CEpbe3Hblii HEJOCTATOK, CRA3AHHBIA ¢ HEOOXOAMMOCTHIO YIOBAETBOPCHHSA
ABYX NpPOTHBOpeYHBLIX TpeOoranuit. C ogHon ctopoust, KY nomxen reHepu-
POBaTh Map BRICOKHX MapamMeTpOB, B NMEPBYIO O4EPEIb BLICOKOH TeMneparypel,
Ans TOro 4To0kl oGecneduTh BLICOKYIO akoHOMH4HoCTb TTTY. Ho 3anac Terno-
BOH DHEPTHH, COJCPKALIMIACA B BRIXOAHBIX ra3ax ["T'Y, MoxeT obecnieuuts 5TH
N1apaMeTpbl PH ManbIX pacxofax numamenvHoi 600vi. Ho roraa ator pacxon
HC MOKET OXJIaANTE [a3bl, MOCTYMAIOWME B KOTEN, 10 HU3KOH TeMNepaTypbl, H
no3toMy ymesplraeres KIIJL koTna-yrunusaropa (KoTopbiii #t 6e3 TOro Heppi-
cok). C Apyro#t CTOpoHbI, IpoIycK GOABIIOrO KOIHYECTBA MUTATENbHOI BOJEI
XOTd 1 oDecrneuuBaeT HHIKYIO TeMOEPATYPY YXO/SUHX [A30B KOTIA H €0 Bbi-
COKYIO SKOHOMHYHOCTD, HE MO3BOJIACT MOJNYHUTL BHICOKHE MapamMeTpel Napa 3a
HHM, 9TO MPHBOAUT K CHMKEHHIO KTIJL IITY. Orciona Bo3uukaeT unes: Heol-
XOMMO HEPE3 «XBOCTOBBIE) MOBEPXHOCTH KoTAa (M0 razy) nponyckaTbh Gollk-
WOE KOJHHECTBO BOMbIL, a uepe3d BXOAHble — Manoe. Tak poxkmaercs uies
OBYXKOHMYPHO20 KOMAG-YMUAUIAMOPA, CXeMa KOTOPOTO B COCTABE JGVXKOH-
myprou [II'Y nokaszaxa Ha puc. 8.8.

Kouzeuncar u3 xougeHcaropa mnapoBoii TYPOHHBI MUTaTENLHBIM HACOCOM
Hu3Koro pasneHus [THHI] nogaercs B JKOHOMAaH3ep KOHTYpa HH3KOro Jarje-
HHA, KOTOPBIH OOBIYHO HAa3LIBAIOT 2dz06biM nodozpesamenem KoHoencama
ITIK. YacTh koHgeHcata (25—30 %), Harperoro B /7K nouTH no temmnepary-
Pbl KUMeHusl, nomaercs B GapabaH HU3KOrO gaBneHus /, re oH HCcnapsieTes.
Cyxoii HachlLEHHDIH Map nocrynaer B naponeperpesarens ///7 KOHTYpa HU3-
KOTO JaB/leHHA W M3 Hero HanparnseTcs B LIHJL naposoii TypOuusl. Bénpias
HacTk NUTATENLHOH BOAbLI CHHMAETCA MHTATC/ILHBIM HACOCOM BBICOKOTO [aB-
heuus [THB/ w nopaeTcs B KOHTYP BBICOKOT'O HaBJEHHSA, COCTOSLUMI U3 KO-
Homaisepa 3K, ucnapurtens HCIT u naponeperpeparens [171. Ilony4eHHblii

—

oHBYT _
2 L -
A A
2\ AN A N —
I I | I f

I IV HCO Y 3K\ Om | HCO | TOK |
1 I I I | 1 |
.. S
1 1 ] I Korryp HII !
| ! | I I 1

| |
5 . I
Puc. 8.8. Cxema nsyxkontypHoii yruauzanuonuoii [1I°Y:
/ — bapaBan kourypa 1], 2 — GapaGan KoHTYpa BJT
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Mapozasoebie ycmaHosKu afieKmpocmaHyul

nap BeICOKOro fAapnends Hanpasnsetrcs B LB/l maposoit TypOuHbl [lpoitas
[1BJI, oH cMelHBaeTcs ¢ NapoM H3 KOHTYpa HH3KOI'O JaBlIeHHS, H CYMMapHbIi
pacxon mapa noctynaet B LIH/I.

ITo onHcaHHOM ABYXKOHTYPHOH CXeMe BBINIOJIHACTCS NOJAaBAAIOIEE YHCIIO
yrunuzanonuex [T, obecneunsaromux KITH B 50—52 %.

Cambie coBpeMeHHbie [IT'Y BHIMOMHAIOTCH MPEXKOHMYPHBIMU, YBEIHYCHHE
yHcna KOHTYpoB DoJiee Tpex Helesiecoo0pa3Ho, Tak KakK BBIMI'PRIN B 3KOHO-
MHYHOCTH He OKYIaeTCs pOCTOM KalHTalOBIOMKEeHHH.

W naByxkoHTypHad, u TpexkoHTyphas [I['Y moryr ObITh BblnosHeHb! 0Oe3
MPOMEKYTOUHOTO NEeperpesa H ¢ NPOMEXKYTOYHBIM MNEperpeBoM napa B KoTJe-
YTHIH3aTOpE, OJHAKO, KaK MpPaBHI0, NPOMEKYTOUHbBIH MEperpes HCIOAb3YIOT
B Tpexkoutypeix [TY. Kak v B Tpaauuvonnsix I1TY, rmasuas wens npome-
KyTouHoro neperpesa B [II'Y — ofecreuuTs AONYCTUMYHO BNAKHOCTL B MO-
cleaHUX CTynensx napoBod TypOunbl. [Ipu npaBunbHOM BbIOOpE AaBlieHHA
B [IPOMEKYTOYHOM MNaporneperpesaresic NMoppillaerca H 3KOHOMHYHOCTE T1I7Y.

Ha puc. 8.9 nokazana cxema mpexxkonmypuou 'Y ¢ IpoMeKYTOUHbIM ne-
perpeBoM napa ¢ yKa3zaHHeM OCHOBHBLIX mapaMeTpor. OHa BhINIOJIHEHA Ha Oa3e
copeMeHHoH I'TY Tuna 701F dmpmer Westinghouse (CLUA) ¢ HavanbHoH
Temnepatypoit 1260 °C u Temneparypoit yxomamux rasoe 350 °C. I'TY pa3s-
BUBaeT MoutHocTh 234,2 MBT npu KITJI 36,6 %. Yxoaswue razpt ['TY nocty-
NawT B TPEXKOHTYPHbII KOTEN-YTHIH3aTOP 23 M, ABUTasACH K BEIXOAY, OTAAIOT
cBoe Teruio pabodeMy Tely, MOCTyNaloeMy H3 KOHAEHCATOpa 4 NapoRroit Typ-
OuHbl. B pesynpTaTe TemmepaTypa yXOAALMX Ta3oB 3a KOTJIOM COCTaBIsAeT
102 °C, a ero KII]I

Ny = (530 — 102)/(550 — 15) = 0,826.

BHYTpH KOTNa-yTHIH3ATOPaA pasMEIlCHLl MOBEPXHOCTH Harpesa B BHJE OT-
JIeNbHbIX NAaKeTOR, IPHYEM HX Yepe/loBaHHE COINacyeTcs ¢ yMeHbllalomeHcs
TEMINEPATYPOH TPEIOIHX TA30B; 3TO obecneyrBacT MakKCHMalbHYO mepenavy
TEMna OT ra3os k pabouemy Teny.

[Mpocneaum npouecc reHepallMy napa B KOTAe-YTHIM3atope. [luTarenbHbii
HACOC HHM3KOIO JaRneHHa 5 co3jaeT nakaeHHe B DapabaHe KOHTYpa HHIKOTO JaB-
NneHHs 24 M COOTBETCTBEHHO Ha BBIXOJE H3 KOHTYpa (Mepea BXOJA0M B CEPEAHHY
LIHJT 2 naporoit TypOunsl. KoxpeHcar B konuyectre 349 1/v nojaetcs B I'TIK
22, HarpeBaeTcs B HEM H noctynaet B 6apabaH HH3KOTo aasieHus 24. Dtor Oa-
paban 0JHOBPEMEHHO ARNAETCA JEadPaTOPOM H NOATOTORIEHHAS B HEM JeadpH-
poBaHHas MUTaTeNbHAA BOAa 00ecreuHBaET MHTAHWE BCEX KOHTYPOB KOTJA.

Yacte nurateneHoi Boab! B konuuecTse 48 1/4, T.e. npumepyo 14 % ucnaps-
€TCA B MCMapHTe/le HUIKOTO JaRJIeHus 2/, neperperaeTcs R naponeperpesarelie
17 u 3areM ¢ napamerpamu 0,4 MIla u 207 °C nocrynaet B LIHJ| 2 naposoi
Typ6HHbl. OcTanbHad TNUTaTeNbHas BOJA MOCTYMAeT K MUTATeNBLHOMY Hacocy
cpeavero fasnenus 20 ¥ NUTaTeNLHOMY HACOCY RHICOKOTO JaRA¢HHs [9.

Ha Bbixoage W3 Hacoca 20 MOTOK BOAb! pasgensercd. YacTe ero nanpasiser-
Cs B HarpepaTesb rasa 9, B KOTOPOM OH HarpepaeT (Belab BOJa UMEET TeMIle-
patypy 207 °C) npupoaHslii ras, nocrynawoiuii B kamepy cropanus I'TV.
OxnagdBuiasgcs BOAa, HMEIOIas AQCTATOYHYIO TeMIepaTypy, MocTynaer Ha
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0,4 MiTa, 207 °C, 48 1 /y
518°C

2,8 MITa, 295 °C, 62 1/4

26
E2
|l 22
—
eﬂ=102°c
M| L]
| -
15 6 i7 18 &/ﬁ?

19

Puc. 8.9. llpunusnuaasnan cxema TpexkouTypuoii II'Y ¢ npoMexkyrounbiv meperpeBoM napa
(paspaborka dupmbr Westinghouse):

{ — LB/l naposo#i TypGmint; 2 — [H]] naposoii TypGriLL, 3 — sueKTporenepatop napoBoi TypGH-
HbI; 4 — KOHAGHCATOP; § — NHTaresHblil HACOC HM3KOTO aapiennst; 6 — KBOY; 7 — snexrporene-
patop I'TY; 8 — kamepa cropanns; § — marpesarens NpHpoRHOro rasa, /) — BrIXOxHag vacTh na-
POTIEPErpeBATENA KOHTYPA BRICOKOIO AABIEHHR; /] — NpOMekyTOUHbIT naponeperpesarens; /2 —
BXOAHAR HACTL Napomeperpesatens KOHTYPa BHICOKOTO AaBNEHHS; /3 — MCMAPHTCNDL BBICOKOTO 7as-
Aenns; 14 — naponeperpeBateis KOHTYpa CPeAHEro AaBNeHHs:; |5 — BBIXOAHAT 9aCTy JKOHOMaii3epa
CPEHETO JW@BNEHNS; /6 — HenapuTens cpealero japheans; 77 — NAPOIEPETPEBATCAD KONTYPA Hi3-
KOro JasieHus; /§ — BXOAHAA YACTh IKOHOMAH3IEPA CPEAHEro naBieHnd: /9 — MEraTennubi Hacoc
BRICOKOTO RaBACHHA; 20/ — MuTaTe I HACOC CPeaHero nasiaeHus: 2/ — HCTIAPHTCND HUIKOTO [1aB-
Aennn; 22 —T'TIK; 23 — KOTEN-YTHINIATODP, 24 --- BapaBau HH3Koro AaBnenda; 25 — DIKOHOMaM3CEP
CpeAnero aapliennn; 26 — Gapaban cpearero pasncuns; 27 — DapalaH BLICOKOIO AaBieius

CMCLUCHHME C KOHACHCATOM, M0JaBacMbIM HACOCOM 5, M 3aTeM CHOBa BO3Bpa-
waercs B [MIK 22 korna. Co3nanue Takoi netiu PELMPKYNALHH C HATPEROM
TOMIMBHOTO Ta3a MO3BONAET YBEJIHYHTL pacxod Boabl depe3 [TIK u rnyGxe
OXJAAHUTE YXOAAIIHE rasel KOTa-yrinuszaropa. B uenom ato npueoauT k 2ko-
HoMUu Tonnuea [II'Y wa 0,4—0,5 %. Jlpyras 4acTe nuTaTensHOM BOIBI HACO-
coM 20) nojaeTcs B oKOHOMait3ep 25, U3 Hero — g OapabaH koHTYpa cpeanero
AasnieHus 26, 3aTeM B naponeperpesatens /4. Takum 00pa3oM, KOHTYp cpe,i-
HCTO NAB/ICHHS ICHCPHPYCT Nap B kosuecTse 62 T/4 (T.¢. npuMepHo 18 %) ¢
napamerpamu 2,8 MITa u 295 °C. Dtot nap uanpasasercs He B NapoBYyO TYP-
OHHy, a Ha CMelICHHE ¢ mapoM, noxunyswum LUBJI napoeoit TypGunsl /.
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Mapoza3o8bie yCMAaHOeKU AeKmpPocmarHyudl

Obpasosasiuasaca cMech B o0weM konudectse 301 /4 Hanpaensercs B BbIXOj1-
HY10 4acTh // maponeperpesartelis CpelHEro AABICHUA, U U3 HETO ¢ TeMIepa-
Typoii 518 °C nap nocrynaet Ha sxoa B LIH/I naporoii TypGuHbl,

[lurarenbHulil Hacoc BbICOKOTO aaBicHUs 19 ckMMaeT Boay, MocTynawo-
wyx w3 dapabana 24, npumepHo no 12 MIla v noaaer ee B Nocae0BaTEIbHO
paconoeHHbie MOBCPXHOCTH /8 M |5 3x0HOMA3epa KOHTYpA BBICOKOTO AaB-
neHns. U3 Hero Boaa nocrynaer B 6apadaH KOHTYpPa BLICOKOTO JaBneHus 27,
HCMapaeTes B HEM M MOCTYNAET B MapOrNeperpesaTellb BbICOKONO JABIEHHS,
o0pasoBaHHblH MoBepxHOCTAMH /2 U /0. B pesynbrarte cBexuil nap B kojue-
crBe 239 /4 ¢ napamerpamu 10,6 MIa u 518 °C nokuaaeT KOHTYP BbICOKOTO
JasrieHHs Kotia u Hanpasnsercs B [{BJf naporoit 1ypbunel /.

Takum o6pasom, B MapoByio TYpOWHY MOCTYNaer Tpu MOTOKA Mapa: CBe-
HHH Nap B KOMYeCTBE 239 T/4 ¢ MapaMeTpaMH, YKa3aHHbIMU Bblliie, BTOPUYHO
neperpeThlit nap B koaudectse 301 1/4 ¢ napamerpamu npumepHo 2,5 Mlla u
518 °C M nap HM3KOro AaBieHWs B KolimuecTBe 48 T/4 ¢ nmapamerpamu
0,4 MIla u 207 °C. D1 Tpu noToKa napa o6ecneunBanT MOLHOCTb NApPOBOii
TYpOunb B 140 MBT.

B urore pacemorpennas TpexxkontypHas [1I'Y ¢ npomexyTounsim neperpe-
BOM M1apa pa3suBaeT mMouwHocts 374 MBT u umeer KIJT 54 %.

Bolse otMeuanocsk, uto B yruausauncHHoi 1Y B maporypOunnoM uMk-
Je, BKIoUatoem koten-ytunusarop u IITY (naposas typOuna + koHaeHca-
TOp), BolpaGareiBaeTcs TOAbKO 1/3 MOUHOCTH. DTO OJHAKO He O3HAuACT, 4TO
1apoTypOHHHBIA KOHTYp MeHee 3HauuM 1t [1TY, uem razorypbunnslit. Beanb
cama no cebe I'TY, naxe ¢ KIIJT 40 %, He BBIAEPKHBAET KOHKYPEHUHMH C
o0biuHoit TOC, ¥ HMeHHO B MapoTypOHIIHOM KOHTYpE co3/aeTcs TOT 106aBoK
B DKOHOMMYHOCTH, KOTOPbIH CYLIECTBEHHO MOBBIILIAET KOHKY peHTOCMOCO0-
Hocte TITY. Otciopa M crenytoT BCe YCIOKHECHWA KOT/IA-yTHIIM3aTOpa H
CTPeMJIeHHe MOBLICUTL HAuaJibHble MApaMeTpbl Mapa U CHU3UTh JABIIEHHE B
KoHaeHcaTtope naposoit TypOunbl, Ha puc. 8.10 no naHHeiM dupmer Siemens
MOKA33aHO BIMAHHE 3THX (AKTOPOB HA U3MEHEHHE 3KOHOMHuHOCTH TITY. [l
BCEX CPABHWBACMEBIX BAPHUAHTOB MPHHATA 00HA U 1a *e [TV, Ha BhIXoae KoTO-
poH Temnepartypa raszoB cocraBaser 582 °C, a naBieHMe B KoljeHcarope
4 kITa. B kauecTse 6a30BOro BapuaHTa Ji;1s CpaBHEHUS NTPUHATA (cTONbe1 2 Ha
puc. 8.10) aByxkontypHas [1['Y ¢ napopoii Typ6unoil, uMeroleil HadaibHbie
napametpnl 8 MIla u 540 °C,

Cronbupl /—5 OTHOCATCH K JIOKPUTHMECKMM napaMerpam mapa. BuaHo,
4yTO OAHOKOHTYpHas III'Y Ge3 npomexyrounoro neperpesa umeer KIIJ| na
1,75 % (abc.) MenbLie, yeM NBYXKOHTYpHas. D70 oObiacHseT, noueMy ceifuac
oaHokoHTYpHbIC ITI'Y He crpostes. OnHako BBeJeHHE MPOMEKYTOUHOrO Mepe-
rpesa aaxe B O/IHOKOHTYpHOU TI'Y (cTonbeu 3) aaer npupoct KIT/A B 2,25 %.
AsyxxontypHas III'Y ¢ npomneperpesom u tpexkoHTypunas [I'Y 6e3 Hero
(ctoabubt 3 u 4) npakTuuecky 3kBUBaAeHTHB, HauGonbuwmii sdpext naer ue-
1nosb30BaHue CXeMbl I11'Y ¢ TPEXKOHTY PHBIM KOTJIOM-YTHJIH3AaTOPOM H MpOMe-
AKYTOUHBIM MeperpeBoM napa (ctoaden 5).
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COBPEMEHHASA TEMIOSHEPIETVKA TIABA 8

CymecTBeHHBIE Pe3epBbl MOBBILEHUS JKOHOMUYHOCTH HMEIOTCH B MCMOMb-
30BAHMH CBEPXKPHTHYECKMX mMapaMeTpoB mnapa (cM. cronbubl 6—9 Ha
puc. 8.10). Onnako Bcerna HEOHXOAMMO IOMHUT, YTO MTPH ITOM CYIECTBEHHO
YBEIIMUMBAIOTCH M KAMUTANbHBIC BIIOKEHHS,

Ilo uncny Banos TypOoreneparopos [II'Y penst Ha oonosaILHBIE W MHOZO-
ganrenvie. Cxema onHosanbhoi 1INV mokasana na puc. 8.11. Dnekrporenepa-

An, %
4 HoxpuTHIecKHe CBepXKPHTHICCKHE
napameTpH niapa TiapaMeTpH Tiapa
i +2,3 +24

|
|
I
!
|
|
I
|
|
|
!
|
|
|
|
!

Puc. 8,10, Bausnune napamMerpos naporypOMRNoro NuKa HA HIMEHense a6COTIOTHOIO Knoa
NIy (no sanupiM Gpupmb Siemens):

{, 6 — oneoxoutypras IITY; 2, 7 — xpyxkontypuas [ITY Ge3 npoMexyTos110ro neperpesa; 3, § —
onnokontypras [II'Y ¢ npomesxyToduEy neperpesomM; 4, 9 — TpexkoHTypuas ITI'Y Ge3 npomexy-
TOUHOTO Ticperpesa; 5 — Tpexxontypras [II'Y ¢ npomexyTouusiM neperpesom

0™

L]

SHEH—
el
N

L

ity

52m

130 m

Puc, 8.11. Onnorankuan 'Y $pupmbl Siemens ¢ TTY V94.3A:

{ — ropulonTanLuLil KOTCA-yTHAHIATOP, 2 — wyMornymmtene; 3 — mddyiop; 4 — I'TY: 5 —
aaekTporetiepatop; 6 — [IBJ] naporoit typOuue; 7 — LIH] napoeoil TypOuus;, § — KOHJIEHCATOp,
9 — Guounwit tpancdopmarop; /0 — apMoBas Tpyba
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Mapozaaosbie ycmaHoeKU anekmpocmanyul

Top 5 INI'Y BeINOMHSAETCA € ABYMS BBIXOAHBIMU KOHUAMM, K OJJHOMY H3 KOTO-
pbix npucoeaunaerca I'TY 4, a xk ApyroMy — ABYXUHIHHApPOBas mapoBas
Typbuna. K Beixognomy nuddysopy ra3oBoit TypOHUHbI KperuTcs nepexoa-
Hoit audysop 3, HaNpaBAsIOUIMA YXOASIME rasbl B KOTEA-yTHIH3ATOp /.
[IpeMMyLIECTBO TaKOH KOHCTPYKUMHM OYEBHAHO: BMECTO JABYX [eHepaTtopoB
(oaun — s ['TY, Bropo# — ang naposo#l TypOuHbl) TpedyeTea TONBKO OAHH
reHeparop CyMMAapHOH MOU[HOCTH,

Bmecte ¢ TeMm oaHosasibHble [1I'Y UMerOT U HEAOCTATKH,

Bo-nepebix, oueHb 3aTPyAHSETCS PEMOHT IEKTPOreHEPATOPa, TaK KAK €ro
CTarop He UMEET rOPU3OHTANILHOrO pa3beMa, U IS TOro, 9To0bl U3BIICHb POTOD
LT PEMOHTA, HEOOXOJUMO Mocsie oTcoeiHHeHus potopos ['TY W naposoii Typ-
OMHBI ¢ NOMOUBIO CMEUMANIBHBIX YCTPOICTB MPUIOAHATL FEHEPATOP M MOBEp-
HyTb €ro Ha 90° (MK BRITAIMTL HA PEMOHTHYIO TUTOLIAAKY BECh FEHEPATOP).

JIng UCKITIOMEHUS 3TOTO HEA0CTATKA TeHepaTop H MapoBYIO TYPOUHY MOX-
HO NMOMeHATb MecTaMu. OJIHAKO U NMPU 3TOM COXPAHAETCH BTOPOI HEJ0CTATOK:
nepen nyckom I'TY B naposoil TypOuHe HeoOXxoaMMO c031aTh BAKYyYM, HC-
MoJb3ys JAHEKTOPBI 0TCOCA BO3AYXA M3 €¢ BHYTPCHHUX MOJIOCTEN, W MOJATH
nap Ha KoHuesble ynioTHenud. ClenosarenbHo, HeoOXOAUMO HMETh BpeMeEH-
HbIH MOCTOPOHHHUH MCTOMHUK Mapa.

B-TpeTbHX, e€caH M0 KaKHMM-TO npu4MHaMm maposas TypOuHa He palotaer,
TO He MoxeT pabotath U ['TY.

HakoHew, mycK BCEH YCTAHOBKHM OlpeaesseTcs MyCKOM Maporoil TypOuHbl,
BPEMs KOTOPOro CyniccTBeHHo Gonbiue, dem Bpems mycka ['TY. Bee 310 cyue-
CTBEHHO CHIKAeT OJHO W3 aBHbIX Npeumywects [MI'Y — MaHeBpeHHOCTS.
HononuutenbHOe CHUAKEHUE MAHEBPEHHOCTH MPOMCXOJIMT BCIeCTBME MANOTO
peryJIMpoBOMHOrO AManasona, Tak kak peaibHo ['TY Mmoxer pabotarh sKoHO-
MHUYHO M ¢ MAJIBIMH BPEIHBIMH BbIGPOCAMU TOIIBKO NPU Harpyske Gosee S0 %.

ViMeeTcs v eme 0aMH HENOCTATOK: €CNIM MOLHOCTL rasoBo TypOHHBI Ma-
na, To Tem Gomee Oyner Manol MONIHOCTE NapoBoii TypOuHbl (Beb ee Molu-
HOCTB BJBOE Metblue MowHOCTH I'TY). TIpu 2TOM BbICOTHI patodux nonatok
NepBbIX CTYynHEHeH napoBod TYpOWHBI OKA3bIBAIOTCH MAIBIMH M SKOHOMMY-
HOCTh HeBbICOKOH. [Toatomy ctponrtenbcTso takux II'Y nesecoobpasHo npu
AccTaTouHO Gonbmoi MomboctH I'TY.

Tem He MeHee, HeCMOTPA Ha DTH HENOCTATKH (@ TOYHEE, KOTAA OHH MPOAE-
TAKTCA He CTOMb 3HauuTeNbHO) I1TY Takoro TMna crpoaT (B 4acTHOCTH, hup-
ma General Electric).

Ha HekoTopeix onHoBanbHex [TT'Y Mexay potopom anexTporeHeparopa S
M POTOPOM MapoBOil TypOMHBL 6 YCTAHABIMBAKT CMCUMATBHYIO aBTOMATHYE-
CKY10 pacuenHyio My(}pry, KoTopas No3BoNseT OTKIIOYHTbL POTOP NapoBoH TYp-
GuHBL U (Npu Hanuuuu GalinacHol TpyOsl) oueHb OwicTpo 3anyckath ['TY (a
3aTeM W MapoByio TypOHHY) vaM paborate Oe3 napoBoil TYpOHHBL.

Ceroans 6onbwutetso MI'Y crpost MHoroBanbHbiMu. [Ipumep OBYXBamb-
Hou III'Y npeacras;en na puc. 8.9. Boabuimncrso TITY BhINONHEHO Tpex-
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COBPEMEHHAS TEMNOSHEPTETUKA ITMABA 8

BATBHBIMU, WIIH, KK rOBOPAT, B BUAC ayOnb-0noka. B HUX oHepro6iiok cocro-
uT U3 ABYX ['TY, cHaGxkaommx ropsuuMu rasamu cBou KOTJIBI-YTUIU3aTOPbI U
MMEIOMX CBOH JJIekTporeHeparopet. Ilap, renepupyembiil xotnamu, noaaercs
B OfiHy obuyto naposywo TypOuHy, kotopas Gyaer Gosice SKOHOMMMHOM, e
naposas typOuna, paGoTaouias B opsoBansHoit IT'Y (npu toit ke [TV 1 Tom
e KOT/Ie-yTHIU3aTope).

CyuiecTByoT anamorudHeple veTblpexpanbhbie [IIY, B KoTopbix Tpu I'TY
paboTaroT Ha OJHY MApOBYO TYPOUMHY.

['OBOPHTH 0 TEXHUYECKOM MPEUMYIIECTBE OQHOBANBHBIX MM MHOTOBAILHbIX
'Y BooOwe, Oe3 yueTa HX MONIHOCTH, MPUBSA3KH K KOHKPETHOH DJIEKTPOCTAH-
UMH W KOHKPETHBIX MOTCHUMAJILHBIX PEKUMOB paboThl HE UMEET CMBICHA,

B uem, oanako, oaHoBanbubie [1IY uMeoT HecOMHEHHOC NIPEUMY LIIECTBO
fIEpe MHOrOBA/IbHRIMM — JTO BO BPEMEHH OKYMAaeMOCTH MHBECTHLHH: WX
MOKHO BBOAUTb CYUICCTBEHHO ObICTpee M, cien0BaTenbHO, ¢ Gosee GbiCTpoil
OKYNaeMOCTLIO BIIOKEHHBIX CPE/ICTB.

8.4. YcrpoiicTeO ropusoHTanbHoro KOTna-ytunusaropa

CXxema ropu3OHTANIBHOIO mpexkonmypHozo Komaa-ymunuzamopa NoKasana
na puc. 8.12 (cM. uBeTHYIO BKIIEHKY), a €ro BHEWHWH BHI — Ha puc. 8.13 (cmM.
UBETHYO BKICHKY ). Inis Tyuwiero noHUMaHus 3TH PHCYHKH Cleayer paccmar-
PUBATh COBMCCTHO. KapKac koTiaa MMeCT paMuyio KoHeTpykumio. Tla «KpBILLIEY
KOT1a noMewator OapabaHbl, W3 KOTOPbIX BHU3 HJIET HECKOILKO OITYCKHbIX
Tpy6 I'-06pastoii opmet (cm. puc. 8.12). BHH3Y K HUM MOACOE/IMHAIOTCS KO-
fekTopel (103. /2 na puc. 8.13), koTopbie pasgator BOAY Ha cucteMy opebpen-
HBIX MCNAPUTCIBHBIX TPY6 (103, /6 Ha puc. 8.12 u nos. // Ha puc. 8.13). Boaa
HOHUMACTCA 10 HUM M MAaCTHYHO ucnapsercs. CBepXy MCNapuTCIbHbie Tpy-
Ob! Takske 0fLeUHgI0TeS koanekTopamu 9 (puc. 8.13), u3 kotoprix no TpyHam
8 napoeojsHas cMech Bo3Bpawactes B Sapaban 3. B Dapabane npoucxoaur
OTACJICHHC Napa OT BOAkL, KOTOPAsA BHOBL MOCTYMAET B OIIYCKHbIE TPYObI, @ Cy-
XOW HacullleHHLI map no TpySam 2 nanpasisercs B naponeperpesarTelib.

Apyrue ucnapuresnbHble W HarpeBarebHblC, KaKk BUAHO U2 puc. 8.12
8.13, NOBEPXHOCTH YCTPOEHB! TOUHO TaK XKe. PasHuua coctonT nuwb B TOM,
kakas cpena (BOJa WM Map) B HUX ABHIKETCH U CKOMBKO PAIOB Tpy© obpasyer
NMOBEPXHOCTD.

8.5. MpeumyuiecTea u HeROCTATKM NIy, ux mecro B 3apy6exnoil
JHepreTuke M TEHASHLUNU UX Pa3BUTUS

XOTs HEOIHOKPATHO OTMEYATHCh MHOTHE 10CTOMHCTBA [y, otMeTum mx
KOHCIICKTHMBHO eLie pas, 3aTPOHYB IIPH 3TOM W HX HeJOCTaTKU.

SIpko BuipaxennbiMu npeuMy mectsamu MY sBasIOTCS CHeayowme,

1. TlaporazoBas ycTaHOBKa — CaMblii SKOHOMHMHbIH JABHMIATEIb, UCMO/b-
3yeMblit IS MOTyueHus nekTposHepruu. Ha puc. 8.14 NOKa3aHo, KaKk H3Me-
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Puc. 8.14. Cparuenne sxonomudnocty [IIY pazHnix TUNOR ¢ TeopeTHde-
CKOH (N0 xaHABIM GupMbl Siemens):

! — reoperusecxnit KIM; 2 — oaunokourypusie [T, 3 — nayXkoutypHbie
LIT'Y Ge3 mpomexyTourioro neperpeea; 4 — tpexxontypusic [11'Y Ges npome-
JKYTOUHOrO Ieperpena; 5 — tpexkoHTypHute [1IY ¢ npoMneperpesoM

Hanca KITJL TMI'Y no mepe ux passurus. Kpusas / npeacraeiser codoil Tak
HaspiBaeMblil TeopeTHueckunit KITJ, 1.e. makcumanshetii KI1JI, koTopeiii Mo-
KeT ObITh MOJIyueH MpH JOCTHTHYTOM YPOBHE TEMIIEPATYpPbl MEpel ra3enoii
TypOunoit. Oanokontyphas IFY ¢ I'TY, uMeomeil HavaabHY O TEMACPATYpy
npumepHo 1000 °C, moxer umers abcomorHelii KITJ1 okosno 42 %, uto cocta-
BUT 63 % ot Teoperuueckoro KIIII IMI"Y. Koadduument nonesnoro aefctaus
TpeXKOHTYpHOH T1I'Y ¢ npoMeKyTO4HBIM NEPerpeBoM Mapa, B KOTOPoii TeMre-
parypa rasos mepea razoBoil TYpOMHON HaxoauTcA Ha yposHe 1450 °C, yke
ceroans gocturaer 60 %, uro coctaenseT 82 % OT TEOpeTHHECKH BO3MOKHOTO
yporHa. Her comHeHMH B ToM, uto KITJ[ MOXKHO yBenuuurh cume Ooiblue
(v 3TO paHble MM NO3Ke NMPOH30iiaeT). Bech BOMPOC COCTOMT TOMLKO B TOM,
KakoH LeHOH Oy/1cT JOCTHraThCH 3TO NOBBLILICHHE B HACTOAIIEE BPEMS.

2. Ilaporazosas ycTaHOBKa — CaMBIi 3KOJOIMYCCKH YHCTbIH ABMIATCIb.
B nepeyro ouepenb 370 06bAcHACTCS BhicoKMM KIT1J] — Bean Res Ta Temmora,
COACp:Kallasics B TOIJMBE, KOTOPYKO He YAanoch npeolpa3oBarb B 3JIEKTPO-
IHEPTHIO, BLIOPACHIBACTCH B OKPYKAIOIWIYIO CPELY M MPOUCXOAUT Ce TEMIOBOE
3arpsasteHue. [TlosTomy yMenbuienne Tennosbix Bolopocos oT [TV no cpasne-
HHUIO ¢ MAPOCH0BOH Oy T POBHO B TOI CTENEHH, HA CKOJILKO MEHBILE PAcXo]
TOMIWBA HA MPOH3BO/CTRO DIICKTPOSHEPTHH.

Haaee TII'Y aai0T cymecTBeHHO MeHBILIHE BBIOPOCH OKCHOOB a30Ta (NO)
He TOJIBKO noTomy, 4yroe B ['TY ckuraertcs ras, a MHorue napocusaoseie TOC
paboTalT Ha yIJle, HO M MOTOMY, UTO B TONKaX 3HCPreTHHECKUX KOTJIOB HC-
nosibsyercs AHUQPPY3HOHHBIA (a2 HE KUHETHYECKMM) IIPUHUMM CXUFAHMA C
OOTbIKUMHY M30BITKAMM BO3AYXa U MJIMTEILHLIM NPcOLIBAHUEM TOIMJIMBO-BO3-
NYUTHON ¢MeCH IPH BLICOKOH TeMmepaType.

3. TlaporasoBas yCTaHOBKA — OMEHb MaHEBPEHHbIH JIBUIATE b, ¢ KOTOPHIM
B MaHECBPCHHOCTH MOXMET CPaBHWUTLCA ToNbko asroHomuas ['TVY. TToreHiwm-
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COBPEMEHHAS TEMNOSHEPTETUKA TIABA 8

lbHO BbICOKAA MaHeepeHHocTb TII'Y obecneunsaercs HaMHYMEM B cc cXeMe
['TY, usmeHenue Harpy3KdH KOTOPO# NPOHCXOAUT B CUHTAHHBIE MUHYTEI. s
PEAIM3aUMH 3THX NOTEHUHANbHBIX MaHEBPeHHBIX Bo3MoxkHocrei [IT'Y momx-
Ha ObITe OcHAmena Gaiinackoii Tpy6oit. s BosmokHOCTH 1yGoKoro pasrpy-
aenus [II'Y ona pomxHa 6bITh MHOrOBaNBHOM.

4. Ipy 0AMHAKOBOH MOWHOCTH NApOCHIOBOi M naporazosoii TIC ro-
TpebieHue oxnaxaatomwei soas [1IY npuMepo BTpOE MeHbule. JTO Ompeje-
JIAETCH TEM, UTO MOWHOCTL MapocHnoroit uactu [1I'Y cocraenser 1/3 ot 06-
el Mompocery, a I'TY oxnaxparouiedl BoIbl IPaKTUHECKH He Tpedyer.

5. II'Y uMeeT yMepeHHYI0 CTOMMOCTb YCTAHOBIICHHOM €IMHUIbI MOMIHO-
CTH, YTO CBA3AHO C MEHBIIMM O00BEMOM CTPOMTENBHOI YACTH, ¢ OTCYTCTBHEM
C/TOKHOTO JHEPreTUMECKOTO KOTIA, 10POTOH ABIMOBOH TPyGbl, CHCTEMBI pere-
HEpaTUBHOTO MOJOrpeBa MUTATEIBHONW BOALI, WCTIONBb30BaHWEM Gojice Mpo-
CThIX MAPOBOH TypOMHLI M CUCTEMBI TEXHUUECKOrO BOJOCHAGKEHHS.

6. III'Y UMEIOT CYLEeCTBEHHO MEHbLIMI cTpoutenbuulid uuki, TI'Y, oco-
OCHHO ONHOBANLHbIE, MOXHO BBOAWTH IOITAITHO. JTO ynpouaer npobremy
HHBECTULHA.

[Tapora3oBbie YCTaHOBKHM NMPAKTUMECKH HE UMEIOT HEIOCTATKOB, cKopee crie-
JyeT rOBOPHTBL 00 ONpesiesieHHbIX OrpaHiUeHHsX U TpeGoBaHmsx K 060py0Ra-
HHIO W TOIUIMBY. YCTAHOBKHW, O KOTOPBIX MAET Pedb, WCTOJB3YIOT NPHPOLHbIN
ras. Mcnone3oBanne TsmKeNbIX COPTOB KUAKOMO W TeM Honee TBEPJOINO TOMIHBA

TpeOYeT CIOKHBIX CMCTEM MOArQOTOB-

%L 65TBrjron 70 [B1/ron KM TOM/IMBA M OUMCTKM ofpasyionie-
100 - rocs rasa, 4To NMPUBOAMT K CYLIECT-
BeHHOMY yMeHbweHuo KIIJT (no
42—44 %). Bnpouem, aas Poccun,
Ae 0714 UCMO0/1b3y eMOTO AT BHEpre-
THUKH OTHOCHTENIBHO HEIOpPOro rasa
npesbiiaet 60 % M NMosCBUHA €ro Hc-
MOJIB3YETCA O SKONOTHYECKHUM CO00-
paxenusm Ha TOIl, wuMmeroTcs Bce
BO3MOXKHOCTH Ans coopyskeHus TV,

Benywmmu sanagHeiMu dupMamu
CO3JaHa UIMpoxas HOMEHKIatypa
['TY (rabn. 8.3), nossonsrowas ynos-
JIETBOPHUTL MPaKTHYECKH NiobbIe Tpe-
GoBaHMA  3aKA3UMKOB, MCHONB3YIO-
ux v ['TY ana coopymenus [TV,

3a pyOekoM BeleTcs MaccoBOe
Puc. 8.15. Tipornoz gupmil Siemens no exeron- crpoutenseTBo 1Y, Ero TeHASHLIUH
ITI-.IM 3dka3am Ha ofopyrosanue ann TIC (npo- MOXHO YBHIETH U3 puc. 8.15, Ha ko-
rHO3 caenan e 1999 r):

! — R0A% napoBuX TypOuH: 2 — sous I'TY: 3 — TOPOM MPEACTABIEH MPOrHO3 MUPO-
R07A asToHOMHBX I TY; ¢ — nons [ITY; 5 — gona  BBIX 38KA30B, COCTaBneHHBIH (up-
HUCTO NAPOTYPOHHIILIX YCTAHOBOK MO# Siemens na Omwkalinyo maTu-
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Mapozasoesbie yemarnoeKu 3neKkmpocmanyul

netiy. OBuHii eKeroHbIH 3aKa3 Ha TEMNOIHEPreTHUECKUE MOLWHOCTH BO3-
pacrer ¢ 64 ao 70 [Br. B 1993—1998 rr. nons naposbix TypOHH MOWHOCTBIO
Goaee 20 MBT cocraensna 60 %, a ['TY momuoctsio Gonee 50 MBT — 40 %.
B 1999—2004 rr. 3akas na ['TY sospacrer a0 48 %, npudem nons [I'Y yse-
nuuutea ¢ 40 po 52 %. Jlons napoeblX TYPOMH TakiKe BO3PACTAET, OAHAKO
YacTh MX, €CTECTBeHHO, Oyaer wcronb3osarbea B [II'Y. Bmecte ¢ TeM nons
['TVY, paboTtatolMx aBTOHOMHO B KaueCTBE NHUKOBbIX arperaros, 0CTaeTcd He-
usMeHHOH u Oyaet coctarnath 12 %. Bce 370 rOBOPHT O TOM, YTO CTPOUTENTb-
cteo [II'Y asnserca npeobnaparoiielt TeHASHUHMEH B COBPEMEHHOH TeEIoO-
3HEpPreTHKE.

12,
13.

KoHTponbHble BONPOCHI

. Jaiite onpejeneHne naporasoBoii ycraHoBku, Spaserca au I'TY-TOLI naporazo-

ROI1 yCTAHOBKOH?
M3 Kkak#Xx 31eMEeHTOB COCTOMT MpOCTERLnii KoTen-yTuanzarop?

. B uem OTiIMYHE KOTJIA-YTHIN3ATOPA OT JHEPTeTHUECKOro KOTaa?

Mouemy axoHoMuuHocTe TITY yruansaunontiof FII'Y MeHbiie, 4eM 3KOHOMHY-
HOCTH TpaaruroHHOA TITY ¢ 3HepreTHUCCKUM KOTJIOM?

. O0bacHUTE MEXAHW3M BO3HHKHOBEHMS YKOHOMHH TOIMIHBA B yTHﬂHSﬂuHOHHOﬁ

Iry.

HazoBMTE OCHOBHBIE ACMEHTH! TEMJIOBOH MEKTPOCTAHUMH C YTHIH3AUHOHHBIMH
ATy.

HazoeuTe nmpermyiiecTsa B Hepoctatkn MOHapHslx TT'Y.

HasouTe npermyuiectsa 1 Hegoctatku [TV co cGpocom BeIXOaHBIX ra3oB ['TY
B 9HepreTHueCcKuit koten. [ToueMy SKOHOMHS TOTTMBA MO CPABHEHKIO TPANHLHMOH-
HeiMu TOC y TakUX YCTAHOBOK MEHBLIE, YeM Y YTHIM3AUHOHHABIX [1TY?
Hazosute npenmyimectsa u vegoctarkn [I'Y ¢ BeITeCHEHHEM pereHepauuy,
Hazosute npeumyuiecTsa U Hegoctarku [1TY ¢ BLICOKOHANOpPHBIM naporeHepa-
TOpPOM.

B yem npeumymectBa ABYXKOHTYPHOTO M TPEXKOHTYPHOrO KOTIA-YTHNIM3ATOpA
nepej OAHOKOHTYPHBIM?

B ueM npeuMyuiecTea yTHanzaunounoi II'Y nepen NI'Y apyrux tanos?
KakoBhl mpeuMyinecTBa M HedOCTATKW OJAHOBANBHeIX yTHIW3auMormerx IV
nepen MHOTOBaNBHBIMU?



fnaea dessmas

TEXHWYECKWUW YPOBEHb U COCTOSIHUE QHEPFETUKM
U TENJIOSHEPTETUKWU POCCUMU

Conepxanue

9.1. TIOHATHE O TEXHUYECKOM YDOBHE BHEPFETUKM K TENNOIHEPFETHKN

8.2. HomeHknatypa FeHepUpyIOLMX TEnIOSHEPTETMHECKNX MOLLHO-
CTER W CTPYKTYpa BLIDABOTKM SAEKTPOSHEPFM

9.3. Boapactoit cocrag obopynosanmst TIC u TAL, Pocomm

9.4. IKOHOMMYHOCTb SNEKTPOCTAHLINIA

9.5. QueHka TexHMueckoro ypoHs TIC Poccun

KOHTpOnbHble BONPOGH!

Nutepatypa anst cCaMOCTOSTENLHOMO M3Y4EHUs

9.1. NMoHsATHE O TeXHUYECKOM ypoEHe 3HEpreTUKH U TENNIOIHEPTeTUKMU

Texnuueckuii yposensb suepreTuru XapakTepusyercss crocoOHOCTbIO €ro
revepupyrowmx obvekros (TOC, T, ADC, ['IC u APYTUX 3JEKTPOCTaH-
UMH) ¥ DIEKTPHYECKHX cetel ofecreuuts notpebutenell B m060i MOMEHT
BpeMeHH TPeOyeMbIM KOJIHUECTBOM 31IEKTPUUECKOH ¥ TEMTOBON SHEPrUH, Tpe-
OyeMOro KauecTBa (HOPMMPOBAHHBIX 4ACTOTH U HaNPsKEHHUA AN 3MEeKTPo-
SHEPIUM U HOPMHPOBAHHLIX TEMMEpPaTypsl W JABACHUA AJIA CETEBOM BO/1b1)
npu obecrneueH BblCOKOI SKOHOMWYHOCTH, HAJEKHOCTH MPOMU3BOACTEA W
MAKCHMANTBHOM 6€30MacHOCTH ¢ MUHUMAJILHBIM BPEAHLIM BAMAHHEM Ha JTO-
AeA M OKPYKAIOWYH Cpeiy.

M3 sroro onpeaenenus cneayer, uto noTpcOuTento HeoOXoMMa e IJeK-
TPUMECKas U TenyioBasg SHEPrus BoodUIE, a BIOAHE ONpPele/IeHHOr0 KauecTRra.
Ero, HanpuMep, ne ycrpout wactora cetu B 48 ', Bejin TOTa IPOH3BOAM-
TCABHOCTL TAKOTO OGOPY/I0BAHMSA, KaK CTAHKM, HACOCHI M Ap., CHU3WUTCH,
He ycTpout ero B page cayuaes u yactora cetu 51 I'u, — 7orma Oyner npo-
HCXOJMTE TIEPETPY3KA MEKTPOABUIaTENIeH H NPekKIeBPEMEHHBII BHIXOL HX N3
crpost. Tem Bosee HEAONYCTHM HEJLOCTATOHBII Harpen NpsaMoH CeTeBOil BOjIbI
Ha TOLl npu cyposbIX Mopo3ax.

/KeCTKo nocTaBieHHble TpeGOBaHHS K KauecTBY 3JICKTPO3HEPTUM U napa-
METpaM CETCROH BOJIbI H MOPOX/AMT [MABHYK NPO6ACMY [1POU3BOJICTRA 316K~
TPOJHCPTHH: B MOOOH MOMEHT BpeMCHH npH o6LIX noTpebHeCTIAX B 2Mek-
TPUYCCKOH M TENIOBOH 3HEPrUM MX MCTOMHUKH J0HbI MPOU3BOANTE CTOJIb-
KO 3M€KTPHYECKOH M TEMIOBOI I3HEPrUH, YTOOL HX napaMeTphl (KauecTBo) oc-
TaBAINCE B HOPMATUBHBIX Mpejesiax. ITO BLIMOIHACTCS IKCIYATaUHOHHBIM
NEPCOHATIOM HACKTPOCTAHUMH 1O YKA3aHHIO AUCTIETHCPCKMX CTyXO 3Hepro-
CHCTEM TyTEM HarpyXeHMsl, PasrpykeHuWs, MycKa M OCTaHOBKH OTIAETbHBIX
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TexHUYecKull ypoaeHb U COCMOAHUE 3HeP2eMUKU U mennoanepzemuku Pococuu

TypboreneparopoB. K coxaneHuio, HH OWH U3 BUAOB INeHEPHPYIOIHX HCTOY-
HHKOB HE ABNAETCS YHHUBEPCANbHBIM B TOM CMbIC/IE, YTO OH rOTOB paboTarh
nerko, ceoBOAHO, DKOHOMHYHO M HajexkHo B JIOOBIX pexumax. Hanmpumep
ruapoTypéunsl [3C ¢rnocoGHbI B cUMTaHHbIe CEKYHMbI 0e3 kaknx-nnbo mno-
CIeACTBUI Ana 0bOpYIOBAHHA H3MEHATH CBOK HATPY3KY, HO BBIHYAIEHDI pa-
6oTaTh NMPU MAKCHMA/IBHOW W TIOCTOSMHHON HArpy3ke BECHOH (npu reperon-
HAEMBIX TIABOJKOBLIMM BOJAMM BOAOXpaHUNMINAX). Elle HEeCKONbKO MpHME-
pos: oHeprobnoku ADC He MOTYT pa3rpy:xaTbcs (0e3 peskoro CHHUIMKEHHS KO-
HOMHYHOCTH M HagexHoctd) HHxe 50—60 % HOMHHAaNLHOH MOIHOCTH.
AstoHoMHbie I'TY criocoOHbI 04eHb OBICTPO W CPABHUTENLHO Oe3omacHe A
ce6a U3MEHATH NEKTPHUECKYIO HArpy3Ky, HO He OOJIKHBI aonro paborars
W3-3a CPaBHHUTENILHO HH3KOH JKOHOMHuHOCTH. TOLl cnocoOHbI y4acTBOBATh
B pEryJMpOBaHHMU DJICKTPUUCCKOH HATPY3KH JIMLIL B Y3KOM [1Mala3oHe, Tak
KaK BO MHOTHMX CIy4asx 5Ta Harpyska omnpepeisercs TpebogaHuamu notpebu-
Teneil Ternnoeeil oHepriuu. MoliHbie MapoTy pOUHHBIE YHEPrOOJIOKH HE MOTYT
paboTaTh ¢ YacThiMi H OBICTPbIMH OCTAHOBKAMM 0€3 MOABJICHWS TPCIUMH B
OCHOBHBIX AeTanax. Takum o0pa3om, BBICOKHI TEXHHYECKHH YyPOBEHb DHEpre-
THKM MOET ObiTh 00eCneder TONILKO MPH FapMOHHYHON CTPYKTYPE IeHEpHUpY o~
IHX MOLIHOCTEN: B JHEProcucTeMe OOMKHb ObiTh H ADC, RbIpaOATLIBAIOLLHE
OELIEBYIO 3/1EKTPOIHEPTHIO, HO HMMEIOIIHE CEPLE3HLIE OTPAHHYEHHA 110 aHaria-
30HY M CKOPOCTH M3MEHEHHs Harpysku, H TOLL, ornycKarowmue TEnno 1 d1eKTpo-
IHEPTMIO, KOJWYECTBO KOTOPOH 3aBHUCHT OT NOTpeOHOCTEH B TEIIE, U MOLUHBIE
napoty pOMHHbIe 3Heprodnoky, paboTarole Ha TAMXKENbIX TONIMBAX, H MOOWIb-
Hbie aBTOHOMHBIC [ TY, NMOKpbLIBaIOIIHE KPATKOBPEMEHHbBIC TIMKH HArpy 3KH.

OcHoBHBIM nokasatenieM TexHuueckoro yposHs T2C n ADC asnaetcs sxo-
nomuyrocnb. CBA3aHO DTO € TEM, YTO B JKCIUIYaTaALUHOHHBIX H3AEPHKKAX NpPH
npoussoactee Ha TOC anexTpyuyeckoil M TCIUIOBOH JHEPrHH CTOMMOCTL TOT-
nuBa cocTapyseT 70—75 %, T.e. OHA ABAsETCA onpeaenstoweid. JlroObie Heno-
NAaAKH, BbIHYKASHHLIE TIPOCTOM 00OpYAOBAHHMA, TEXHHYECKHE OrpaHHYCHMA
MOIIHOCTH, CTAPeHHE M aBapUH CPa3y K€ CKAa3biBAIOTCA HA DKOHOMHUYHOCTH
TETUIOIHEPreTHYCCKHX 0OBEKTOB, M OITOMY €€ YPOBEHb OOLEKTHBHO OTpa-
’KaeT TeXHHUYECKHH YPOBEHb TEINIOOHEPreTHKH,

9.2. HoMeHKnaTypa reHepupyloLwmMxX TeNN03HEPreTHYECKUX MOLLHOCTEH
U CTPYKTYpa BbIPAaGOTKH 3NEKTPOIHEPTUH

VeTaHOBIEHHAS MOLIHOCTL BCex dflekTpocTaHunil Pocenn Ha 01.01.2002 .
cocraruna 207, 01 mndg kBT, a mowHocTs ABC (110 gaHHBIM KOHUepHa «Poc-
sHeproarom») — 22,24 mnd kBT. M3 Tabn. 9.1 puaHo, 4To ycTaHOBNEHHaA
momHocts TOC coctasnseT nouTH 2/3 cyMMapHOH YCTAHOBIEHHOW MOLEHO-
ct, nona 'IC — 21 %, a nona ADC —— noutu 11 %. B taba. 9.1 npusencHsl
TaKKe JaHHbIC 1O NPOH3BOJICTBY 3NEKTPO3HEeprHH, KOTOPbie MPHMEpPHO Npo-
[OPUHOHANLHEI YCTAHOBJICHHOH MOILHOCTH (32 UCKIIOYCHHEM BbIpaloTKU Ha
ADC). C nomowsto Tenaosoro uuxaa (T2C u ADC) suipabareiBaercs 77.4 %
HIIeKTPOIHEPTHH.
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TabGnuua 9.1
YeTanosieunan MORIHOCTE YieKTpocTanunii PoccHn u BuipaboTka ynexrposneprun B 2001 .
VeTanoeneHHas MOWHOCTD Beipabotka anekTposnepriu
THO 3NeKTpOCTAH Y

MaH KBT Y% mipa kBT Y%
TIC 131.71 63,6 529,3 60.4
Iac 43,16 20.8 172,97 19,8
I'ADC, I'eoTDC, BerpoBee 1,22 0,6 2,0 0,23
Hroro 176,09 85,0 704,27 80,463
ABC 22,24 10.7 134,0 17,0
[Tpouune anexrpocranumn 8,68 4.3 37,48 4,67
Hroro no Poccun 207,01 100 875,75 100

[lockoabKky npexMeTOM HAIEro W3YUCHHS B OCHOBHOM SBISETCH Teriio-
JHepreTHka, T.e. TOC, paboTalomue Ha OpraHuuecKom TOIJIMRE, TO HAM Heo0-
XOIUMO OTMETUTE [1BA 3HAYCHUA! YCTAHOBIEHHAA MOWHOCTE TOC cocTap/seT
131,71 M kBT, a BelpaGoTka JJIEKTPODHEPrHH UMH — 5293 miapa kBteu,
K Hum mo1 Oy niem oTHocuTh Bee nadubie NOC/ISAYOILETO AHAIH3A.

Ha puc. 9.1 ¢ TouHocThio 10 1 % nokaszana CTPYKTYPa TEILNI03HEpreTHYE-
CKMX MOLIHOCTEN K BeIpaboTka dnekrposHeprun TAC Pocoum, KOTOPBIC TIpak-
THYECKH COBTIA/IAKOT.

Tpertb mowHoCTE  COCTARAAOT DHEProG1oKY CKJI ¢ nnpome:cy TouHbiM neper-
PEBOM Ha napameTpbi mapa 240 ar, 540 °C/540 °C (23,5 MITa, 540 °C/540 °C).
K nim otHocates tentopukaumonmbie Heprobaokn mMomHocTb0 250 MBT H
KOHACHCAUHOHHBIE JHeprobnoku MowHocTs0 300, 500, 800 1 1200 MBT.

1005 Ilpoyne ycTanosxku

0% T3C u TDI na 90 ar

80%

0% TSI Ba 130 ar

60 %

50%

Sneprobaoku na 130 ar

40 % ke

0%

20 % Oneprobnoks CKJT

10%

0%

VeTanosne HHag Baipaborka
MOU[HOCTh IMEKTPOIHEPIHH

Puc. 9.1, ¥kpynuennan crpyxrypa YCTAHORIEHHOH MOILHOCTH
H BeIpafoTKH JnekTpodneprun TOC Pocewn wa 1.01.2002 .
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Jlpyras TpeTh MOIWHOCTEN 1 BbipabOTKH D/IEKTPOIHEPrHH ObeCreyHBaeTCs
TEMIOPHUKANUOHHBIMH TypOOYCTAHOBKAMH Ha Ha4a/lbHOE JaBJICHHE 130 ar
(12,8 MIla) u HauaneHyto Temneparypy 540 °C. D1n TypOOyCTaHOBKH HE HMEIOT
TIpoMesKy TOuHOTO neperpesa napa. OHM OCHAWEHbI Ty pOUHAMH TM3 Ttunos
T-175-12.8, T-100-12,8, T-50-12,8, MT-135-12,8, I1T-50-12,8, P-100-12,8,
P-70-12,8, P-40-12,8 u JIM3 tunos I1T-80-12,8, TIT-60-12,8 n P-50-12,8.

OcTasluascs uacTb YCTAHOBIEHHOH MOLHOCTH W BbIPAOOTKH DJIEKTPOIHEP-
rMM pacripefenseTcs Mexay:

sHeproOnokaMu Ha HauanbHoe namnenwe 130 ar (12,8 MIla) ¢ npomexcy-
TOUHBIM MeperpesoM napa ¢ TypouHamu JIM3 tuna T-180-12,8 u K-200-12,8
u Typbunamu XT3 runa K-150-12.8;

ycTapeBlIMMH TypOOycTaHOBKaMH 0e3 NMpOMEXKYTOUYHOTO Meperpesa napa
Ha HavyancHoe aasieHue 90 ar (8,8 Mlla),

NPOYHMHU TYpOOY CTAHORKAMH.

BugHO, u4To 013 yeTapesuiero oGopyaoBaHHs U BbipaboTKa 31€KTpOIHEp-
I'MH BecbMa 3HauuTenpHa (coorseTcTBeHHO 12 M 11 %), W 3TO HE MOXET HE
cHMXkaTh 061He nokazarenu pabotel TOC,

B 1abi1. 9.2 npeacrtasnenb! aaHHeie no sHeprotnokam CKJI, ycraHosne-
ueiM Ha TOC Poccuu. KonpeHcauModdbie sHeprodnokn CKJI cocrapiswor
npumepHo 29 % no MOIHOCTH W MO BbIpabOTKE 3NICKTPOJHEPTHHU. bonbilas
YacTh YCTAHOBIEHHOW MOIIHOCTH W BHIpPa0OTKU DAEKTPOIHEpruy obecneyrina-
erca 76 sHeproGnokamu MomHOCThi0 300 MBT. Csbiute 10 % 3/1eKTpO3HEpriu
ghipabaTeinaerca sHeprobnokamu mowHocTero 800 MBT, koTopbie, HapasHe ¢
sHepro6iiokomM momHocTso 1200 MBT, apnaloTea ny4ylinMy B Hallei Terio-
IHEPreTHKE.

B 1abn. 9.3 npeactasneHa HOMEHKJATYpa Mo dHeprobnokam ¢ NpOMexy-
TOUHBIM IEPErpeBOM Mapa Ha HauanbHoe nasnenue 130 ar (12,8 Mlla). Ipu-

Tabauua 9.2

Homepkaarypa, YeTANOBJIEHHAN MOULHOCTh B BIPAGOTKA 3JEKTPOIHEPriHH
sueprobaokamu CKJL T2C Poeenn na 1.01.2002 .
CyMMapHas vCTAHOBIEHHAA MOWHOCTE — [31.71 man kBr
Cymmaphas spipalioTka 2ekTposneprin 5293 mupa kBT

MoutosTs 3ieprofioka, uléiﬂz.‘:ﬁi.rftlﬁféfo- VeranoBAeHHAA MOLEHOCTS | BupaloTka 31eKTPOIHCpriK
MBT BIOKOR MBT Yo min kB Yo
KotiencaoHHble:
1200 1 1200 0.91 6582 1.24
800 14 11 000 835 53 726 10,15
500 ) 3370 2,56 14 163 2.68
300 76 22 250 16,89 76 508 14,45
Hroro 98 37 820 28,71 150 990 28,52
TennodukalinOHHbIC:
250 21 5220 4,0 29 400 5,55
Hroro 119 43 040 32,68 180 390 34,07
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TaGnuua 9.3
HomenknaTypa, YeTAHOBIENHAN MOIMHOCTE H BLIPABoTKA INEKTPoIHEPTHH IMeprobiokamu
€ NPOMEKYTOUHLIM NEPETPEBOM Napa Ha nauanvnoe aasnenue 130 ar (12,8 Mlla) TOC Pocenn
una 1.01.2002
CymMMapHasa YCTAHOBNEHHAA MOWHOCTE — 131,71 MnH kBr
Cymmapnas BbipaGoTKa dNekTpo3sepriu 329,3 mnpi kBT-u

Konnsectso | YeTanoenennaa mownocts | BeipaGoTKa anekTpoaHepriu
MouwHocTe 3Heprofioka, YCTaHOBTEH-
MBr HBIX JHCPTO- MBT % MmiH kBT %
0I10KOB

KonjeHcanmouHete:

200 77 15477 11,75 63 157 11,93

150 24 3640 2,76 11042 2,09
Hroro 101 19 117 14,51 74 199 14,02
Teunopuraunonusie:

180 18 3240 2,46 17 303 3,27
Hroro 118 22 540 17,11 91 493 17,29

mepHO 12 % BBIpabOTKH DNEKTPODHEPrHH ofecneYnBacTes IHeproGIoKamMH
MOIHOCTBI0 200 MBT, KOTOpPbie HUKAaK HENb3S OTHECTH K COBPEMEHHBLIM HH
N0 YPOBHK) MOLIHOCTH, HH 110 YPOBHIO IKOHOMHUYHOCTH.

AHaNOruuHeie AaHHbie ana TOL| Ha HawaneHoe naeiaeHue 130 ar Ges npo-
MEXKYTOUHOTO I€perpena napa rpeactarneHel B Tadn. 9.4. O6opy gosanue 3T0-
ro Kj1acca BeipabaTbiBAET NPUMEPHO CTOJBKO JKe DNEKTPOIHEPIMH, CKONBKO H
sHeprobnoku CK/I (cm. puc. 9.1), onHako ans storo tpeGyetcs 520 TypbuH, a
He 119 (cm. Tabn. 9.2). B 3HauuTenbHOl cTENeHH 3TO onpeaenseTca notped-
HOCTSAMH B TCTUIOROH 3HEpruM (1poM3BOACTBEHHBIH IMap WAM ceTeBas BOAA),
KOTOPBIE AMKTYIOT H MMEKTPHYECKYIO MoIHOCcTh. ORHAaKO BaXHO TO, uTo TDIL]
TONBKO PacCcMaTpHRAEMOTO THIIA, BLITIOAHAS CROK POJb KCTOUHHKOB TEIIOROH

TaGnuua 9.4
Homenkaarypa, yeTAHOBACHHAA MOMHOCTE H BRIpaGoTKA aekrpodveprun T3 ¢ rypGunamu
fie3 npoMmeperpesa Ha navaaknoe Aaridenne na 130 ar pa 1.01.2001 .
CyMMapHaa veTaHoeaenHas MouHoeTh — 131,71 man kBT
CysmMapras Beipaforka aiekTpodHepriin 529.3 mapi kBru

Vemanosnennas mout- | Buipaforka snextpo-
" KosmmyuecT- HOCTL DHEPrHH
Tuu rypinn B0 TypGHH - - — -
MB1 b Bt Yo

Tenrodukaunontbie TypOutint THita T 218 21 230 16,12 — —
MOLWHOCTLI0 S0—185 MBT
TypOuHLI ¢ NPOTHBOAABIIEHHEM MOIIHO- 96 5470 4,15 — —
cTuio 40—100 MBt
TypOuuet ¢ ABYMS pery nHpyEeMbIMH OT- 206 15 480 11575 — —
00paMK Napa MOIHOCTbID 30—140 MBr
Hroro 520 42 180 32,02 170,5 32,21

234




TexHuyecKull ypOBeHs U COCMOAHUE SHEP2EMUKU U MEennosHep2emuku Poccuu

TaGauua 9.5
IloMenknarypa, YeTAHOBJACHHAN MOWHOCTL H BLIPA00TKA IEKTPOINEPTHN YCTape BLUIHM
ofopyioBaHnem na nazaaehoe jasrenue 90 ar (8,8 MIla) snexrpocranuunmu Pocenn ua 1.01.2002 «.
CyMmapuas yCTaHOBIeHHas MolqHocTh — 131,71 mun kBT
Cymmaphan sbipaloTKa 2/eKTpo3ueprus 529.3 mapa kBty

KonmuecTao | YETAKOBACHHAA MOILHOCTE Bsi paOO'l'l(ar‘:[J::.‘l(TpO:‘rHEp-
Obopynosanne )
TYpOHN

MBt % MK KBTu Yo
KougeHcartnosable TypOoHHbL 69 4465 3,39 13 802 2,61
MOWHOCTLIO 25—100 MBT
TypOunpt Tuna T MOWHOCTBIO 74 4065 3.09
25—100 MB1
Typ6unst tuna 1T, [T n TIP 169 5594 4,25 44 227 8.36
MOLIHOCTBIO 9-—80 MBT
TypBuHEI ¢ TPOTHROIABNEHH- 60 1353 1,03
€M Majoi MOLHOCTH
Hroro 372 15477 11,76 58 029 10,97

DHeprud, obecneuMralOT OueHb BBLICOKWA MPOUEHT BBIPAOOTKH 3NIEKTPO-
IHEPrHH.

B 1abn. 9.5 npuBeneHbl DAHHBIE 110 HOMEHKJIATYPE YCTapeBIUMX TYpOUH,
BREJACHHBIX B 3KCILTyaraguio ewe B 40—350-e roasl npownoro cronetua. Cpe-
JI1 HUX KOHJeHCAUHOHHbIE TypOUHB MOumHOCThIO no 100 MBT, a takke 303
TENNOHHKAUMOHHbBIX TYpPOHHBI, KOTOpbie obecneuusaroT 8,36 % BhipaboTKH
3NEKTPOIHEPIUH. ‘

M3z Tadn. 9.2—9.5 mMoXkHO H3Breub MHTepecHY HHbopmauno (puc. 9.2)
00 yAenbHOM Bece 000py;10BaHHA pa3nUuHOrO THna. MIMEHHO OHa 11o3BonseT
HaMETUTh MYyTH MOJEPHH3AUUK HAleH SHEepPreTHKH.

16,8
89 % 16,12 %

i 2 3 4 5

Puc. 9.2. Joia yeranoBnenubix Momuoctedl pasandunore runa na TOC Pocenn:
I — sneprobaokn ¢ typéunamu tuna K-300-23,5; 2 — TOC ¢ typOunavn tuna T
Ha 130 ar, 3 — “Heprobuoxu ¢ TypGuuamn tina K-200-12.8; 4 — 1T3C ¢ typbuua-
mu thna 1T wa 130 ar; 5 — aneproGnoxn ¢ rypOruamu K-800-23.5
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HanGonpwyio yctanosnennyro mouwHocts (16,89 %) uMetoT sHepro6iaoku
¢ Typbusamu Thuna K-300-23,5 8 konnuectse 76 wr., u3 koTopeix 49 TypGun
paGoTaeT Ha razomasyTHbiXx TOC, a 27 Typ6un — Ha nbiieyronbubix 1T2C, g
ocHosHoM, Cubupn.

[Tourn Takas e nona yctaHomneHHoll momHoctu (16,12 %) TYpOMH
Tuna T, ycraHosnenusix Ha TOL| 6e3 npomexyTOUYHOro neperpesa Ha
HauaneHoe aasneHue 130 ar (12,8 MITa). U3 cymMmapHoil MOIHOCTH 3THX
TYpOuH B 42,18 MaH kBt (cm. Tadn. 9.4) 16,5 mad kBT umeror 165 TYpOUH
tina T-100-12,8 TM3 mowHoeTsio 100—110 MBrT.

Tpetse mecTo no ycraHoeneuHoi mommoctn (11,75 %) zaHumaioT JHEpro-
Onoku ¢ Typouramn tna K-200-12,8 momHocTsio 200—215 MBT. U3 77 IHep-
rOONIOKOB ¢ 3THMM TypOuHaMK 38 — rasomasyTHbie 1 39 — TMBINEYTONBHBIE,

Takyro ke ycTaHOBNIEHHYK) MOIHOCTL MMEIOT TEMIOhUKALHOHHbIE Ty POHHDI
thna [T wa 130 ar (12,8 MIa). B ocHoBHOM, 9T0 TypGHHbI THIOB TIT-60-12,8
JIM3 (116 Typbun mowHocTh0 6,96 Mg kBT), [1T-80-12,8 JIM3 (51 Typbuna
CyMMapHoOit MmowHocThio 4,08 MiiH kBT), 11T-135-12,8 TM3 (24 Typbuss CYM-
MapHo#l mMowHocTeo 3,24 MiH kBT).

HakoHeu, natoe MecTo 1o ycraHosneHHo# momHocTH (8,35 %) 3aHUMAOT
oHeproGnoku 800 MBT ¢ 14 Typ6unamn K-800-23,5 JIM3, 12 u3 KOTOpbIX pa-
00TaeT Ha razsoMa3syTHOM TOIJIMRE, 4 2 — HA yIJIe.

B Homerkiatype TOC Poccun npaktuuecku orcytersyror I'TY. Mx CyM-
MapHas yCTaHOBIEHHAA MOLWHOCTL cocTaBiseT Beero 1353 MBT (nipumepHo
1 %), a Bpipabotka 1,095 mupa kBT-u (Menee 0,2 %). AHanoru4Has cuTyauus
1 ¢ [II'Y: cymMMmapHas yCTaHOBJIEHHAA MOIMHOCTbL cocTanngeT 920 MBT, sblpa-
Borka — 3,907 mapa kBtu.

9.3. BospacTHoif cocrae oGopyaosanns TAC u TAL Poccum

3HauuTensHas aonda obopyaosanus TDC M 3neKTPHUECKUX CeTeil, oTcny-
KHBIIHX CBOH PacueTHbIH CPOK Cc1yiKObl, — 3TO T1aBHAs Npobaema JHEpPIeTH-
ki Poccud. OnacHocTs NaBHHOOOPA3HOTO BHIXOAA M3 cTpos 00OpYHOBaHHA
SIIEKTPOCTAHUMH U3-33 CIO CTAPEHUA 3aCTARNAET CAMBIM CEPbE3HBIM 0OPA3OM
OTHECTHCD K 3Toil npodiieme (¢M. 1. 12). 3aech MBI PACCMOTPHM €€ MCTOKH —
BO3pacTHOH cocTae oGopynosaHus.

HocTaTouHo AcHOE npencTamieHne 0 «BO3PacTeN FeHEPHUPYIOIETe 060pY-
/I0BAHKA J1aCT TMCTOrpamMma, npeacrasieHHas Ha puc. 9.3, BuaHo, uto 38 %
FCHEpUpYOWEero obOpyJORaHHA BBENECHO B JKCIyartauuio jio 1970 T (at0
00Opy/10BAHHE peasibHO BBENEHO B SKenmyarauMio B nepuon 1945-—1970 rr,
XOTs ¢CTh 1 Gonee cTapoe). Jlanee 2/3 ycTaHOBNEHHOTO 060PY JOBAHHS MMEIOT
BO3pacT He mcHee 20 ner.

KoHeuho, «Bo3pacT» (kak My uenoseka) He ONpeenaeT OHOIHAYHO COCTOA-
HHe 0Bopy 10BaHKS, 0/1HaK0 oueHkH PAO «EDC Poccuuy roropar, uro 17 % pa-
6OTaOWErO FeHePHPYIOILEro 06Oy 10BAHKS YiKe BbipaboTano croit pecype.

Pacemotpum pospacTHOI cocTas koHKpeTHOro obopynoranus TOC, B nep-
BYIO 04YEpe/lb MapoBBIX TYPOMH B MOPsAAKE WX JOeH B BoIPAGOTKE DIEKTpO-
OHEPIHH, NpeaCTaBNCHHbIX B Tabn. 9.2—9.5 u Ha puc. 9.2.

Ha puc. 9.4 nokazaHo pacnpeneneHne JHeprobIOKOB MOWHOCTBIO oT 150
1o 1200 MBT no uapaGoTkam, KOTOpOE AaeT ofiiee MpeacTamieHUe O «BO3-
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%
40~ 38 %
30— 8%
26 %
Brox
oo 1970 .
20—
Brox
1970—1979 1T.
Beon
1980—1989 rr.
10 |~
7,5%
Beoa
19901993 rx. | g5 %, 2000 1.
D 1

Puc. 9.3. Pacupeneacrue reuepupywowmnx somnocteil TDC Poecun no me-
pHoAAM BBOJA B IKCILTYATALHK

pacte» Toi Gonblioi rpyniei obopyR0oBaHHA, OXBATHIBAIOLIEH NpUMepHO
29 % renepupytomero obopynosanns TOC. BugHo, uto Tonsko 15,6 % sroro
o06opyn0BaHus HMeIOT HapabOTKY MEHEe PacueTHOMH, paBHoi 10% 4. D10 03Ha-
yaeT, uTo k 85 % 06opyaoBaHHS AOKHO OBITE yaeneHo ocoboe BHHMaHHe,
obecreynBamiIee HCKIIOUCHHE KATACTpoUUECKHX NMOCNeACTBHHE.

Hons
% aHeproblickos
30
20 F
28,0%
26,5 % 249%
1o+ 15,6 % e
acyeTHas 4,8 %
napabotka | 170 220 —
{] 1 1 1 L 1
100 200 270 300

Hapa6oTtka, MBr-y

Puc. 9.4. Pacupene:ienne dveprodiokes momuocrsio 150-—1200 MBr
no napaborke
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OCHOBHYO OO0 MOLIHOCTH JHEProbIoKOB 06eCneduBaloT 3Heprobnoku ¢
rypbunamu K-300-23,5 (cm. puc. 9.2), nanubie 1o HapaboTke KOTOpBIX Npen-
CTasjieHel Ha puc. 9.5. Buaxo, 4to u3 77 TypOuH Bce, KPOME ORHOM, MMEOT
HapabOTKY, NPEBOCXOAAIYIO pacueTHylo, a 38 TypOuH — naske NapkOBY1O.
Tonbko 39 TypOuH MOryT cUMTATBECA OTHOCHTETLHO GNIATOIIONY YHBIMH, TaK KaK
OHH TIOKA €€ HE IOCTHIIN MapKOBOTO PECypca, HO MPER3OIIIM BCe-TaKH pac-
YETHYK HApaboTKYy.

AHanoruuHoOe pacrpejcicHue no HapaboTke s Typbud JIM3 tHna
K-200-12,8 npeactasnero ua puc. 9.6. Tonbko 14 TYpOuH U3 75 uMeElT Ha-
paboTKy MeHblIe pacyeTHoil, a 27 — NPEBLILLIAIOT NAPKOBY 1O,

Ha puc. 9.7 npeacrarnero pacnpegenenue no HapaGoTkam mis Tennoduxa-
UMOHHBIX TypOMH Ha HavyanbHoe xasienue 130 at (12,8 MIIa), T.e. Tex, koTo-
pole obecnieunpator Goitee 16 % BhipaboTKH JNIEKTPOIHEPTHH (CM. puc. 9.2).
BuaHo, uTo noyti Tperh TYpOUH HMeeT HapaboTKy, NPEeBLILAILY IO pacyeT-
HY!0, a 14,7 % — npesbinaroweii ee Gonee uem Bagoe.

Ocobo cnenyer ckasath 06 dHepro6nokax MOmHOCTEO 800 MBrT, obecrie-
unBalonx 10 % BbipaboTku anekTposHeprum (cM. puc. 9.2). Onu asastoTCa
Xopouieit WUIOCTpauueil Toro, YT0 HU KaneHaapHbii cpok paboThl, HU aaxe
HapaboTka He SBNAIOTCA 1APaMETPaMH, OJHOZHAYHO ONpPEAETAR UMY rnpe-
ACNbHOE cocToAHHe. DHeprodnoku 8§00 MBT — «Moyiofp» 110 CPaBHEHHIO ¢

Konuuecteo
6HH
28
20 L. Typ6uHer XT3 —25 wr.
5L Pacuerhan
10 L HapaboTKa
3L " 15 | 0
0 3 ! : 1 A
100 200 300 HapaboTka, TsiC. 4
Tapkobnii
pecypc
Konmgecrso
TYpBHH
30 |- Typbuab JIM3 —52 mr.
25 |
20 L
I5 Pacdernas 21
10 HapaboTka 18
12
51 1 \ 0
Y — . A
100 200 300 Hapa6orka, TeiC. 4
IMapkosbiit
pecypc

Puc. 9.5, Pacnpenenenne vypbun runa K-300-23,5 no napaboTke
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KonnyecTBo m](ummecmu TYpOHH
TYpOUH 60
r 50 -
- a0 |-
- 27
L 14 16 18 i
1 I 54,8 %
100 200 300 Hapabotka, |
PacueTHbIi MapKoBeili  Teic. ¥ 20
pecype pecype 30,5%
Puc. 9.6. Pacupenenenne Typoun tuna K-200-12.8 10~ PacyeTHan 14.7 %
ne Hapaborke /Hapaﬁoﬂ(a ’
0 i
100 200 Hapa6orxa,
THIC. 9

—
Puc.9.7. Pacnpenenenne vennoduranonubix Typbuu na navanenoe aapaewue 130 ar
(12,8 MIla) no napaborke

060opyIOBaHHEM, PACCMOTPEHHBIM Bbille. JHeprodnoku 200 u 300 MBT 6buin
CNPOEKTHPORAHB! AN paboTe! ¢ HAYaNbLHOM TemrnepaTypoid M TeMneparypoit
npomneperpera 565 °C, a 3aTeM cpasy ke nocjle H3roTOB/IEHHA 3TH TEMNepa-
Typbt ObiaM CHWXKeHb 00 340 °C ngna obecnedeHHUs HAACIKHOCTH NAPOINpPORO-
JIOB. DTO CO3aan0 pe3eps J0.IrOBEYHOCTH M B AanbHeilluem obecrieynno nap-
KoBbIH pecype 8 220 Thic. 4 gna TypouH JIM3 1 170 Teic. u pna Typbun-XT3.
TypGunbl ana sxeprodnokos 800 MBT npoekTHpoBanuce cpasy e Ha TemIe-
paTypbl CBEKETrO M BTOpHYHO neperpeToro napa 540 °C. IloaToMy UX pacuert-
Hblii pecypc B 100 Thic. 4 MOXKeT oKka3aTbcd BeCbMa ONIHM3KHUM K MapKOBOMY.
Orto nokaxer dnuxaliwee Oy pymee.

9.4. 3KOHOMMYHOCTL ANEKTPOCTAHUUNA

Ha puc. 9.8 nokazaHa 3KOHOMHYHOCTb OGOPYAOBaHHS KOHAEHCALHOHHbBIX
anekTpocTaHuuil Poccun. Yucna Hag cTtonduaMu JarOT 3HAUYECHUA YIAETbHOrO
pacxona ycnoBHOTO TOIUIMBA, 3HauyeHHa B ckoOkax — KIIJ[ HetTo, 3HaucHus B
paMKax — OCpENHEHHBbIE 3HAUEHHA YIEeNbLHOTO Pacxonia I/ CYMMapHOTC Ko-
NMuecTRa JHeprodnokos kaxaoro tuna. [Mocneannit cronten nomyueH ocpen-
HeHvem jna TOC seeit Poccuu. TouHee, oHU 11071y YeHb! AEJIGHHEM CYMMApPHO-
10 KonH4YecTBa 3/JIeKTpodIHEPTHH, OTIyieHHoH scemyu T3C, Ha To pacueTHoe
CYMMAapPHOE KO/IHYECTRBO YCJOBHOTO TOMJIMBA, KOTOPOE 3aTPaueHo AJs 3Toil ue-
qu. Eie pa3z noguepkHeM, 4TO MMOCKOJNBKY PAcXo/l TOMJWBA NPH BbIPaGOTKE
aiIeKTpHyueckoil B TernoBod sHeprun Ha TOL| pacnpenensercs mexay HUMH
YCNOBHO, TO Cam YAENbHbIA pacXxon ABNAETCA YCNOBHOH BenWUUHON B Tem
Oonelei cTeneHH, uem OOMNbLIE 05 NMEKTPOIHEPTHH, BbipAOOTAHHOH Ha Te-
niosoM notpebaeHun. Tem He meHee, ecnu criocod pasjeneHls JKOHOMHH TO-
MJHBa HE¢ M3MCHAETCA W3 rola B rof, 7o rnojly4acmMbi¢ pacyCeTHBIC 3HAYCHHA
MPaBpyiIbHO OTPaKaKT TCHACHUHK), HO HE NO3BOJIAOT CPABHHTL TOYHO C OpPY-
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Texrnuveckuil ypoeeHb U COCMOSIHUE 3HEP2eMUKU U meflfioaHepaemuxu Poccuu

'MMH CTPaHamH, rae aoas remwiohukauuy apyras (unv ee Het coscem). H3
puc. 9.8 BUAHO, YTO SKOHOMHYHOCTE 3HEProOIOKOB, CIPOSKTUPOBAHHLIX AaXe
Ha oguHakoBble napamerpsol (1200, 800 u 300 MBT), 3aBHCHT OT MOIWIHOCTH:
yeMm DOJILILIE MOIIHOCTL, Tem Bure KIT/.

Henonyctumo nuakum aeasercs KIJI konaencauwonnsix T2C Ha Havale-
Hoe aasnenue 90 ar (8,8 Mlla), koropslii cocTarnser 26,9 %.

9.5. OueHka Texuuyeckoro ypoeua TIC Poccun

Hna  ouenkyd Texnuvcckoro ypoBHa TOC 1ocTaTodHO paccMOTpeTh
puc. 9.9. Jlyuwue neineyronsHeie aHeprobnokd TIC 3anafiHbIX CTPaH HMEIOT
KIIJl Ha ypoBHe 45 %. Jlaxe ecly y4ecTh HEKOTOPYK HEKOPPEKTHOCTL CpaB-
HEHHA CPeIHMX roKasaTesei rpynnsl 3Heprobaokos Poccun v 1yqinux 3anaa-
nbix TOLL pasuuua B KI1J] coctaBuT He menee 5 % (abc.), uTo naer pasHuLy B
pacxone Toruea B 10—12 Y%.

Eue Gonsuiee oTAHUME BOIHWKAET 11PH CPABHEHWH C 11APOTA30BBIMH TeX-
nonoruamu. Ilepeuii B Poccuu BBEAEGHHBIH B 3KCILTYATAUMIO MAPOId30BbIi
onepro6nok [MI'Y-450T na Cesepo-3anapgnoit TOL[ Caukr-Iletepbypra o
HToraM skcrutyaraun 3a 2001 r. yumen cpeaHui yieIbHbIH pacxo YCIOBHOTO
toruBa 266,7 r/(kBT-u) B KoHAeHcAUMOHHOM pexkume, T.e. umen KIT/
Ha ypoBHc 46,1 %. «Crangapraas» II'Y, BBoaumas ua 3anane, umeer KIIJ]
Ha ypoBHe 56 % v B OmkalimeM Gyayuem o gocturHeT 60 %.

Takum obpazom, ceroaHs TexHU4ecKHH ypoBeHb 000pyadoBaHHA, YCTAHOB-
aennoro Ha TOC Poccun, cynecTBEHHO HHUKE COBPEMEHHOTO, W NOCCACTBHA
3TOrO BLIPAXKAKTCA, NPEKAE BCErO, B 3HAYUTCILHOM [ICPEKOIe TOAMBA U CO-
OTBETCTBEHHO B YXYJIIEHHBIX 3KOHOMHWUYECKHX nokazareaax TOC,

K, %
70
60,0
60 |- 56,0
46,1
50 45,0 :
40,3 d i
401 | 36,3 R | 36,7 ] %
X 255
0+ % o
0 B 5
XA
el
10 ! :
2 = :
0 b2 I ] 1 ! 4!
i 2 3 4 5 6 7

Puc. 9.9. Cpapuenue akonomuunocru yneprobaoxos TIC Poccun u 3anana:

I — cpennuit KITJT no TOC Pocenn; 2 — KI1[ razomaszyTtooro sueprotnoka 800 MBr Hussnenap-
Tosekoit [P2C; 3 — cpeannii KIV nwiaeyrossusnix oneproGuokor 500 MBT Pedrunckoin 'POC;
4 - cpeannii KU 3apyGesKbIX MLETCYIOABHBIX 3HEPTOGIOKOE HOBOIO NOKOJICHHA HA NOBBILUEH-
Hbie napamerps napa; 5 — KI11 HI'Y-450T Cerepo-3anannoii TDI] npu pabore B KOHACHCALMOI-
HOM peXnMe, 6 — «cTauapruamy 3anagas [1T'Y yTuaM3anuonHoro THa, 7 — MepcrekTHBHbIE
sanagmbie T1TNY
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COBPEMEHHAS TEMNOSHEPIETVKA TABA 9

TabGauua 9.6
loatt BEINYCcKA roToBHBIX 06pa3uOB NAPOBLIX TYPOHR
Typbuna Ton BRINycka
T-100-12,8 1961
K-300-23,5 1961
K-200-12.8 1958
K-800-23,5 1970 (1975, 1982)
na 90 ar (8,8 MITa) 1945—1950
T-250-23.5 1972
K-1200-23,5 1978

['naBHOMH npuUuMHOIL TEXHWUYECKOTO OTCTABAHUA ABMAECTCS MopalbHoe cma-
penue paboTtarouiero obopynosanus (1ab:. 9.6).

JlocTaTo4HO yBHACTB, YTO ro/IOBHBIE 05pPa31sl NAPOBLIX TYPOHH THIIOB
T-100-12,8, K-200-12,8, cocTaBasiolye 0CHOBY IeHEpPHUPYIOIINX TeIJIo3HEp-
FETHYCCKHUX MOULHOCTEH (CM. pHC. 9.2) OBITM W3rOTOBICHL! HA pybexe 50—
60-x romoB npowioro croneTs. Mx npoexTrposanue Hauanocs cpasy xe mo-
cne Benunkoit OTeuccTBeHHOM BOibL. YPOBEHD IPOCKTHPOBAHNA M H3rOTOBIIE-
HUA B TC IrOJbL, €CTECTBEHHO, 3HAYMTCABHO OT/INYAJICS OT COBpEMEHHOT0, X0TA
paa TYpOUH 3TOro THNA MOAEPHU3UPOBAH, UX TCXHUYECKHH YPOBEHSL B MPUH-
LIHNE HE MOJKCT COOTBETCTBOBATH COBPCMCHHOMY.

Jpyrofi MpU4UHOIl HU3KOTO TEXHHYECKOID YPOBHA ABnAeTCa huzuueckoe
Cmapenue W3-3a €ro AAuTenbHOM paboTel. XOTA 1PH KAMTANLHBIX PEMOHTAX
IIPOWCXOMHUT [I0JIHOS BOCCTAHOBNICHHE pAbOTOCHOCOGHOCTH 0BOpYNOBAHHS, B
f1pouecce AUTETbHOH paboTel BO3HUKACT GOMbWHH WM MEHBLIUHIT H3HOC die-
MEHTOB TYPOHHBI H BCIIOMOTATENBHOIO 060pyaoBaHNs. Bo3HukaeT Bee Goblue
OTKa30B D/ICMEHTOB 3HCPTETUHECKOIO 060PYI0BAHNA, YXyJIWAIOTCA XapaKTePH-
CTHKH HX HaAEKHOCTH. B KOHEUHOM CHETE, 3TO NPHUBOAMT K YMEHBLLICHHIO a6co-
motHoro KIN TOC u T3L], B 3aBucuMocTy OT cpoka cayxbbl Ha 1—2 % (abc.).

TpeTbs npuuuHa — apxanuHas CTPYKTypa TCHePUPYROLIMX MOIMIHOCTEH ¢
fpeodnaziaHuemM YCTaHOBOK OTHOCHTEILHO MATOH MOWHOCTH HA OTHOCHTENBHO
HU3KHE 1apamMecTpsl napa ¢ GoMbpLIMM PACXO0M TOIIWBA HA COOCTBEHHBIE HY K-
Abl, OTCYTCTBHE COBPCMCHHBIX MAPOra30BbIX TEXHOJIOrHH, HCIIOML3YIOWMX Mpu-
POMHLIH 143 M TBEPAOC TOMAMBO, NPCOBIaAaHNE JOJH GA30BLIX MOILHOCTEH, 3a-
TPYAHSRIOLIMX PALMOHANLHOC MOKPLITHE NICPCMEHHOM YacTH rpauka Harpysok.

HecmoTps Ha closkHOCTb 110710KeHHS POCCHHCKOH DHEPreTHKH, HEOBX0THMO
OTMCTUTD, HTO B [OCICAHHE roJbl HAMETHINCL TCHACHIIMH K €€ BO3POX/ICHHIO.
Msi yaxe yuomunanu o BBofie B aekabpe 2000 r. nepBOro naporasoBoro Tero-
(uxanonHoro sxeprodnoka MT'Y-450T mommocteio 450 MBT Ha Cesepo-3a-
naanoi TOI Cankr-Tetepbypra. B nansueitiiem npeanonaraerca na stoii TOL]
NOCTPOUTL €Ime 3 TaKUX e IHEProb/oka, U oHa GYAeT UMETH BIEKTPUHECKYIO
mowmHocTe 1800 MBT u TennoByto MowHocTs okoao 1400 MBT.
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TexHuyeckuil ypoaeHs U COCMORHUE 3HepaemuKy u meniosHepeemuxy Poccuu

Takas sxe TOI] crpourcs B 1. Kanunuurpage. B noabpe 2004 r. Ha MBaHoB-
ckoit TPOC nocne MEKBEIOMCTBCHHBIX UCHOBITAHWHA NPHHATA B ONLITHO-MPO-
MBILLTEHHY!0 3KCIUTYaTalluIo 11epBas poccuiickas BeiCoKoTemueparyptas ['TY
moiHocTsio 110 MBT. Ha e¢ ocnoBe paspaloraH KoH/eHCAUHOHHBII mapora-
30BBII YTUIM3AUMOHHBIN dHeprobnok momHocThio 325 MBT, u Ha HBanos-
ckoit TPOC yxKe HauaTo CTPOUTEILCTBO MEPBOTO 3HEProdIoka (npeamnonaract-
cs, uto Ha atoit [POC Bcero Gyaer noctpoeto 4 Taknux 3xeprobnoka). Crpo-
utca Coumnckas TOC momnocts 60 MBT, cocroswas w3 AByX naporasoBbIX
sHeprobnokos no 30 MBT. B koHue 2004 r. na Tromenckoit TOLI-2 Beeaena B
skcnnyaranuio [II'Y-210, ebinosiHeHHas 110 ¢OpocHOH cxeme, Ha HinkHeBap-
ToBckoi IPDC BBeAeH B 3KCIUIyaTALHIO BTOPOH MapoCHIOBON rasoBbld aHED-
rotiiok mowHocTei0 800 MBT.

Bo3MO3KHBIC MYTH NPCOAOJIEHHA KPHU3HMCHbLIX ABNCHWH B 3HEPIreTHKE, KOTO-
phle ABIAIOTCA OTPAKEHHEM KPH3HCA B 3KOHOMHKE CTPaHbI, Mbl PAaCCMOTPHUM
B CICAYIOEH IT1aBE.

KOHTpONLHLIE BONPOCHI

1. Kak OlUeHHBaeTCA TeXHUYECKHH YPOBEHb JHEPTETHKH WY TETUIOIHEPIETHKH CTPAHbI

unu peruoxa?

Kaxoli moxasatens texHuueckoro yposua T3C unu ADC aBngeTca OCHOBHLIM?

Kaxosa nons T2OC B obulelt ycraHosneHHOW MomHocT W B ofuiel seipaborke

anextposseprun B Poccuu?

4. Hazosute pnonw sHeproGnoxos CKJI, 3Hepro0nokoB Ha HavalbHOE JaBlEHHE
130 ar, T2L Ha nauansuoe gasnenue 130 ar w ycrapesmux T3C u T3I 8 ycra-
HOBJIEHHOW MOLIHOCTH M B BbIpaBoTke 3nexTpodHeprru B Poccuu?

5. Kakosa rnaBHasg OMACHOCTE YPE3MEPHO «COCTAPUBLIETOCH» IHEpPreTUdeckoro 06o-
pyaosanua ?

6. B ueMm rnaBHag NpHUMHa HW3KOTO TEXHWYECKOr0 VPOBHA TEILUIOIHEPTETHKH
Poccuu?

7. B dewm paznudue B ROCHEICTBUAX (QHU3MUECKOTO H MOPANLHOTO CTApEHWA JHEpTE-
THMECKOTO 000opynoBaHHA?

8. Kakue Teriocuiosble yCTAHOBKH ABAAIOTCA CAMBIMH 3KOHOMHYHLIMH?

o

Jintepatypa Ang CaMOCTOATENIbHOIO U3Yy4YEHUS

1. DuepreTuka B Poccuy u B mupe: [1poGiemsr u nepenextuebi. M. MAHK «Hayka/Hurepne-
puogukan, 2001.

2. Pemesos A.H. [NpoGneme! TEXHHYECKOTO NEPEBOOPYRKEHUA M NpouieHHA pecypca oGopy no-
BauuMs JtekTpocTanuumil // Dnekrpuucckue cranunn. 1999, Ne 9. C. 77—79.

3. MtpomGepr HO.1O., [Tonaceukun C.A., Koncos AL Iloxasarenu paborel oTeueCcTBEHIBIX
TENNOTEXHHYECKKX Ga0k0B MowHocTR0 300 MBT // Dnekrpudeckue cranupm, 2000, No 2,
(2=t

4. Anaaus paboTwl 3HeprerHyecknx Biokos mourHocreio 156—1200 MBt 3a 2001 r. M.: CIIO
OPI'PBC, 2002.

5. O630p nokazarencil TOILTHBOMCIIONBL3OBAHUS TEINOBLIX 2JIEKTPOCTAHUMHA akuMOHEpHBIX 06-
1IeCTB JHEPTCTHKK H 3J'IEKTPI/I¢HK811HH H aKUHOHEPHBIX OGII[CCTB — TCILJIOBBIX JIEKTPOCTAH=
umit Poccun 3a 2001 . M.: CITO OPI'P2C, 2002.

6. O630p NOBpeXIEHHHA TETUIOTEXHUUYECKOr0 000Dy 10BAHHA HIEKTPOCTANLMA C NONEPEUUBIMH
CBA3AMH M TEMOBRIX ceTelt 3a 2001 . M.: CITO OPT'P3C, 2002.
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fnasa decamas

3APYBEXHbBIE KTACCUMECKUE NAPOTYPEUHHBLIE
IHEPTOBJIOKW HOBOTrO NOKOAEHUS

CopnepxaHune

10.1. OCHOBHbIE NYTH COBEPLUIEHCTBOBAHMA SHEPTETUMECKOTO 0fOpY-
AOBaHKA Knaccuyeckux TIC

10.2. CpasHMTENbHBIA BHANN3 TEXHMYECKOTO YPOBHS OTBYECTBEHHBIX
1 3apyGexHbIX NapoBkIX TYPOKH

10.3. Nepexoa k CynepcBepXKPUTUHECKAM NapaMeTpam napa

10.4. CoBepiweHCTBOBAHUE TENNOBOM CXeMbl TyPBOYCTAHOBKM

10.5. NapameTpe! M TEXHHYECKUE XaPaKTEPUCTUKA 3apybexHbX Knac-
CHYECKMX 3HEproGa0KOB HOBOTO TOKONEHNS

10.6. OCHOBHBIE NPH4MHLI HU3KOI aKOHOMU4HOCTH TIC Poccum

KOHTpONLHLIE BOMPOCH

Jlutepatypa ans CamoCTOATENBHOTD U3Y4EHNs

10.1. OCHOBHbIE NYTH COBEPLIEHCTEOBAHMS 3HEPIETUYECKOrO
obopynoBanua knaccuyeckux T3C

U3 1. 9 MBI yXKe 3HAaeM, YTo NPoM3BOACTBO BJeKTpo3Hepruu B Poccun 6a-
3MPYETCA Ha uenonb3oBanuu knaccuucckux TOC u TOLL, paboraroummx na op-
ranuueckom Tonnuse. HeemoTpsa Ha To, uto B nocieaHne roast B Poccuu Bee
tupe BoaaTes III'Y u I'TY, knaccuueckue TOC IoMUHMPYIOT U €le JoTHe
rozisl Oy 1yT IOMUHUPOBATH B TersiosHepreTuke Poccun. Tem Gonee »To 0THO-
cures k TOC, paboTamowum Ha TBEPAOM TOIUTHBE, MACCOBOE HCIIONb30BAHUE
A1 KOTOPBIX MAPOTa30BbIX TCXHOJOTMH MOKA A0 OTAANCHHOTO Oy Iy mero.
HoaToMy noHumanuc Tex pesepBoB, KOTOpbIE 110K elile He HCIIOJIL3YIOTCS NPH
CO3AAHMH U SKCNTyaTallud TpaaduMoHHbIX TOC, a Takke TeHaeHUHH HX pas-
BUTHSA [IPCACTABIRCTCA OUEHL BAXKHBIM.

KIIJ| nerto sneproGioka kak cocTaBHoil yactu TIC OIIPEeJENsIeTCA COOT-
HOlEHUEM:

n'}ll‘?aill‘u = n]’!TVn}c(] - Nc.u/Na)n
vae Ny — KI napotypbunnoit yeranosku; 1, — KI1JT kora; N N, —
AOJIA COOCTBEHHBIX ITCKTPHUECKHX HYHT N, ; N, — MomHocTs na 3axumax
271eKTPoreHepaTopa.

Ha puc. 10.1 nokasana nons cobemeennvix nyaco sHeprodaokoB u TAC ¢
MONEPEUHbIMH CBA3AMU. B cpenrem no Poccun onu cocrasnasor 5,8 %, Hau-
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3apybexHbie Kraccugeckue napomypOuHHbIe 3Hepa0blIOKU HOB020 TOKONEHUS
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COBPEMEHHAST TENMO3HEPTETVIKA [TIABA 10

bonbliMe 3HAYCHUA COOTBETCTBYIOT cTapuiM TDC Ha HauambHOE JaBlICHUE
90 ar u sueprotnokam, paboTaromx Ha yrie.

JKOHOMHUYHOCTL KOTI0B, paboTaromux Ha rase, cocraiseT 90—93 %,
4 MaJlblX KOTJOB, paboTarolyx Ha TBEP/IOM TOILTMBE MOJKET ObiTh MeHee 80 Y%.
HmeroTes otaenshsic TAC, Ha xkoTopsix KIIJl kotnos gocturaer 9596 %,

HanmeHbIIy10 SKOHOMUUHOCTL HMEIOT napoTypSunnble yeTanosku: ux KITI
He npespiuact 45 %. 3710 CBA3aHO HE ¢ HECOBEPHLIEHCTBOM 0BOPYLOBaHHSA, a C
3aKoHaMK TCPMOINHAMUKH: TEMJI0 KOHACHCALMK Mapa, oTpaboTaBiero B TypSu-
HC M MEPeaaBacMoro OXNaAIAroICH BONE B KOHACHCATOPE, COCTARIAET MOIOBY-
Hy TCIUIOTEI, IOCTYTIMBILCH B KOT/IC OT ToNAMBa Kk paGodemy napy.

Huzkoe snauenne KITT TITY u obycnopauBaet adhhekTHBHOCTD ero NICPEO-
OHEPEAHOr0 MOBbIICHUA, KOHEUHO, H YMCHBILEHHE PACX0/1a FMCKTPOIHEPrHH
Ha TIpUBOA MUTATE/IbHBIX, LUHPKYIAUMOHHBIX M KOHJAEHCATHBIX HACOCOB, Ha
CHUCTEMY MACIOCHADKEHHA, OXTAXKICHUS IEHEPATOPOB, W OBBILICHHC KT
KOTJ1a UrpaeT GONLUIYIO PONib B 3KOHOMHH TOILTHBA, OHAKO 3P(eKT OT ITOr0
MeHbwe, qem oT nosblitenns KI TITVY. [loatomy umeHHO napoTyp6utinoii
YCTAHOBKe HMKE YIEJNRETCH OCHOBHOE BHUMAaHHE,

OCHOBHBIMM TIOTCHUMATBHBIMA METOJIAMH  [IOBBILIGHUA 3KOHOMUYHOCTH
[TV aBastoTea:

a9pOIMHAMHYECKOE COBEPUICHCTBOBAHKE MAPOBOH TYPOUHBI,

COBEPUICHCTBOBAHHE TCPMOJMHAMHYECKOIO LHKIA, IIaBHBIM 06pa3oM, my-
TeM MOBBILICHHA MAapaMeTPOB [apa, MOCTYMAOIIEr0 U3 KOTNA, W CHHMKECHUSA
AaB;ieHus napa, orpabdoraswero B TypOuie;

COBEPLICHCTBOBAHME W OTITUMH3ALIMA TEIUIOBOM CXeMbI U €¢ 056opyZoBaHUA.

10.2. CpaBHUTENbHBLIA aHANK3 TEXHUYECKOTO YPOBHA OTE@YECTBEHHhIX
U 3apy6eXxHbiX NapoBbIX TypOUH

Ilpexcnae Beero, nomuepkHem, 4To ceiiuac noimer peus o naposoH TypGune
TONLKO KaK 00 aHepreTHYeckol Mauwuue, npeobpasyioumeii MOTCHUHATLHY IO
SHEPIUIO N1apa BLICOKUX APAMETPOB B KHHETHYECKYHO IHEPIHIO BPALICHNS PO-
Topa. MHLIMU ClioBaMu, peus WIET O CPABHEHMH OTEYECTBCHHBIX U 3apy6ex-
HbIX NAPOBBIX TYPOUH, UMEIOLINX OANHAKOBOE HA3HAYEHHE, OJIMHAKOBBIC Ha-
HajbHbIE MAPAMETPBI 11aPpa, BIM3KYI0 HOMHHANBHYIO MOLUHOCTD, OACOEAHHE -
HBIX K MPUMCPHO OAMHAKOBbIM 3/ICKTPOreHepatopam. Eciin ckasars eme kopo-
ye, TO Hac OyJeT MHTEPECOBATL KAYECTBO NMPOTOYHON 4acTH 1 COBCPILEHCTBO
COBCTBEHHO KOHCTPYKLMH MAPOBOit TYpGUHbI,

Bsiuie yxxe oTmeuwanocs Beicokoe COBEPUICHCTBO N1APOBOIi TypbuHsl. Eue
Pa3 MONUEPKHEM ¢¢ UCKIIOUHTEILHYIO POJib B [IPOLIECCE BBIPAGOTKH 37EKTpPO-
BHEPTHN: CC/IM [1YTEM €€ COBCPIICHCTBOBAHUSA YAAETCA YBCAHUYHTL MOIUHOCTD
trapoBoi Typbunb Ha 1 %, o KIIJ TOC sospacter Takske Ha 1 %; eciu e
Ha TOM e TOC cokoHoMHTHL | % TOmIMBA B KOTIC, TO ce KIT]T Boapacrter
Toabko Ha 0,4 %, Tak xak KI1J] npeo6pazopanus TemioTs B padoTy HaxoauT-
cq Ha ypoBHe 40 %.
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CoBeplueHcTBOBAHHE TyPOUHBI — 3TO CaMblii YHUBEPCAILHBIA CIIOCO0 1M0BbI-
weHHs 3koHOMU4HOCTH TOC: on Beerna naet 3¢dexr BHe 3aBUCHMOCTH OT Ia-
paMETPOB TIapa, TEIUIOBOH CXEMbI, YCIOBHHA 3KCIIyaTalHH U T.1. Haxe HaoGo-
pOT: 4eM MeHee COBeplIeHHa TypGOyCTaHOBKA, TeM GOMbUIME OTHOCHTCIBHBIN
sthdekT OT COBEPLIEHCTBOBAHUA TYPOUHSI,

Ta uacTs paborociiocoOHOCTH fapa, KOTOPYO 1IPH Cro MpOTEKAHHH B Typ-
6uHe ynanocs npeobpasoBats B padoTy, naxoaurtcs Ha yposHe 40 %. HacTs
paBoTocnocobHOCTH Mapa, KOTOPYHO MpH ero MpoTekaHud B TypOuHe He yia-
Jocs npeobpazoears B paboTy, YCHOBHO HA3LIBAETCA NOTEPEH IHCPruy.

Haufombiiie noTepH BO3ZHMKAIOT MPH TEYEHHU Mapa B COINTOBLIX M pabo-
upx pewerkax, ocoberno B LB i LIH/I, rie oHO HOCHT ABHO BbIPAKCHHBIT
[IPOCTPAHCTBEHHDLIA XapaKTep U TOUHBIH PACYeT KOTOPOTro 3aTPyAHHTENCH.

BTOpLIMU MO 3HAYEHHUIO SABJAIOTCH TAK HA3LIBAEMbBIE NOMEPU C GLIXOOHOH
ckopocmpto. O0bem napa, nokuaarowero L/ orpomen (HAITOMHHM, 4TO TIpH
JaBJieHHU 3a nocaeaHeit ctynensio 4 kI1a 06bem, 3anumacmslii 1 kr napa, co-
crasiser 29 M%), a naowans A9 BLIXOAA 11apa U3 KaHATOB pabouHx JOMaToK
mocaeaHeit CTYNMeHH OrpaHHYeHa HX NPOUHOCTHIO. [loaTOMY CpenHAs CKOPOCTL
rmapa, NoKMAAIOIIENO CTYIEHb, MOXKET npeBblmats 300 M/, IHEPrHa 3TOTO na-
pa He MCIOJIB3YCTCA 118 BIPAbOTKH MOLIHOCTH M MO3TOMY TEpPACTCA.

TpeTsuMu MO 3HAYEHHIO ABIAIOTCS MAPA3UTHBIC npomeyky napa MUMO Co-
n10BbIX M pabouux pewrerok (puc. 10.2): nepudepuiinas, koptiesas (y KopHs
paGouux nonartok), auadparmennas. [lap npoTeuek He NocTynact Ha paboune
NIOMATKH CTYTICHH ¥ MOTOMY HE NMPOH3BOJAHUT paboThl.

AspoauHamMpyeckoe COBEpIIEH-

4

cTBOBaHHE TYpOHH 32 pybexoMm B o Ry
nociaeauue 20 netr ObITO C©BA3AHO, e
2 _._.:'L‘L'"_l
npekAe BCEro, € TNPAKTHUECKHM 4
OcHoBrolt —{ OcHoBHuit

BHCIPCHUECM B PEanbHbIC KOHCTPYK-  notox [ s

up  OpeiokeHuii, 6oib - T -
5] pen , ODOJBUIHMHCTBO szl 6
H3 KOTOPBIX CAENAHO €II¢ COBETCKU- sy 5
MH yueHsiMu 30—35 sier Hazag, K
KOTOPbIM  OTEUECTBEHHOE  TypOO-
CTpoOgHHE B CHITY 0OBEKTHBHLIX TPHU-
YHH OKA3aJ0Ch HEBOCIIPUUMYHBLIM, 2 =

‘—“—-‘-n-

Puc. 10.2. I1poTeK® B CTYNERH TypOHNbBI: 6
|- pa3rpyan-mh[e OTBEPCTHA B THCKE LA Bbl- &
PABHHERHUA [JaBNEHUA no obe ero cTOpOHBE U
VMEHBLUCHHS OCEBOIO YCHIHA, JEHCTRYIOILCIO £ & | I—
Aa ynopuuit MORUIMIHKK, 2 — IZMCK, 3 — R
paGovHe NOIMATKH, 4 — DaHjpax ¢ YIUIOTHH- g
TeTbHBIMH MPEBHAMK; 5 — COINOBHIE JOTIATKH; a
6 -— nuadparMa; 7 — cerMentbt quadiparmeH-

HOrQ YOAOTHEHHA ¢ rpeOHAMM;, @ — nepHje- W
pHIHAY MpOTeuKa: § — KOPHEBAR NPOTEYKA, ~

PoTtop
g — AHapparMeHHas 1poTevxa
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Ormerum nanbonee BakHsle paspaboTk.

CabneBuanbie connosbie nomarkm. TpaguuMOHHO COIOBbIC J0naTku
BBITIOJTHAOT NIPAMBIMH (CM. pHC. 6.3) W YCTAHABIHBAIOT UX pagnaneio. 3To
obecrieunBaeT NpocTOTY M3rOTOBIEHUSA anadparm,

Cabnesudnwisu nonamrkamu HazplBAROTCH M30THYThIE HOMATKH, HAMOMM-
HaloKe 1o BHEWHeMY BUAy cabnto (B 3apybexHoit JTUTEPATYPE UCIHOJIBL3YIOT-
CA TepMUHbI «baHaHOBas» M «TpexmepHany). [Toka caBaeBHIHbIE JTONATKH He-
MOAB3YIOT TOIBKO A COMUIOBBIX PEIIETOK.

ComnoBsle cabieBuanble TONATKH YCTaHABIMBAKOT BMOJHE ONpeNeneHHO:
KOPHEBLIC CEHCHHA HAKIOHAIOT B OKPYIKHOM HAMpPaBICHWH B CTOPOHY Bpatie-
Hus pabouero Komeca, a nepudiepuiitsie, HaoGopor, HABCTpEYY BpaLIEHHIO.
O6wwnii Bug anadpparm ¢ cabneBuaHbIMK noflarkaMy nokaszaHd Ha puc. 10.3.

CabrieBuatbie COMIOBEIE ONATKH BIIEPBBIC MPCIOKeHsl B 1962 1 B Poc-
cuut (Kaeapa napoBsIX W ra3oBbIX TYPOUH M3H) npodeccopom M.E. Jleituenm
4 HbiHe akapemukom PAH IA. @ununuoseiv, a BIICPBBIE HCIMOIL30BAHBI B
MOmHbIX TypGuHax ¢upmoii Siemens B cepeante 80-x rosos UPOIIOND CTO-
aerus. Cefiuac UX MCTIONL3YIOT Bee Belylue MHPOBBIC [IPOU3BOAUTENN TYp-
6uH, kpome Poccum.

[To pasneiM oueHKam NOBLINIEHHE DKOHOMHYHOCTH CTYIEHH NPH UCTIONB30-
BAHWK CaDNEBHUIHBIX JIONATOK COCTABNSET 1,5--2,5 % (orHocuTensusix). 1To-
yromy Haubosiee 3 PeKTHBHO UX npuMeHeHue s IOCAeAHHX cTyneHei LIH]L
MOINHBIX [1APOBBIX TYPOMH, 1O0CKOJILKY MOWIHOCTS ITUX CTYfICHEH cocTaBmaer
npumepHo 10 MBT mng Typ6un TOC u tpumepuo 40 MBT 118 THxoX0OHBIX
Typbun ADC, a cyMMapHoe uncio Takux CTYINEHEH B Typbune 6—8. LEcnu
BCe cTtyneHu LIFLJ] BLINOAHATE ¢ caBneBHaHBIMK COMTORBIMMU JIONATKaMH, To
KITA LHI sospacrer Ha 1,5—2.5 %, YTO C y4eTOM [01H BIPAGOTKH MOLI-
Hoctd B L{IH]I nacT Buivrpeim B sKOHOMHYHOCTH BCEl TypGunsl B 0,5—0.8 %.
Buietrpei npu nenonssosanuu cabaeBHaHBIX 0NATOK BO3HHWKAET BCNEACTRBUE
TOFO, HTO YMEHBLIIAETCA N0/ 1aPa, [POTEKAIOIICTO Yepes KOPHEBYIO H NEpH-
epuiinyio 3oty cTynenu, rne ob6Tekanue cryneHei xyxe (puc. 10.4).

Qupma Siemens MCHOb3YeT AHAIONHTHbIE «TPEXMEPHLIC» NOMNATKW UIs
LB u LICH (puc. 10.5), rne nonarku umeror Manyw JUTHHY, HO 3aTO OTHOCH-
TCLHO GOJILUIYIO 30HY BBICOKMX MOTEPL B KOPHEBOH W 11epuCpUiiHbIX 30HAX.
Jns cosmanua Takux nonatok $pupma Bbutonnuna obmupoe KOMIIBYOTEPHOE
MOJE/IMPOBAHHE OONOTAUMBAHMSA, HCULITAIA €10 B UETHIPEXCTYNEHYATON napo-
BOH 3KCNEPUMEHTAIBHON TYpBHIE, M0CIE YEro OHO CTaNo OCHOBHBIM Uit MOII-
HBIX 11aPOBLIX Ty pOUH. [To ouetkam dupmu Siemens HCI01b30BAHKE NIPOCTPaH-
CTRCHHBIX Aouarok B LIB/L v 1IC/T no3gonaeT yeenuuurs nx KITA Ha 1-—2 % o
CPAaBHEHUIO C LMIMHPAMK, CO3HaHHbIMU B 80-¢ rofipl TIPOLLIOTO BEKA.

Ha puc. 10.6 nokasanst Tpu nocienosatenspix Monudukaumun pabounx
nomarok juis LUBJL n nepeeix cryneucit 1{HJT HAPOBLIX TYpOWH syia ADC
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.

Pne. 10.5. Padoune nonatku ¢HpMbl Siemens
YMepenioi BeepHOCTH, BuLINOAHEHHBIE C Npo-
CTpancTBenHbIM NpoHIAHpOBAHAEM

a) 6) )

Puc. 10.4. PacnpefeieHHe 0THOCHTeALHOIO pAcXxona napa G o BuIcoTe cTynenw (), conyiopan aonar-
Ka cTAPOid (6) M yay<mennoi (8) KOHCTPYKUHHK:

!~ pacmpezeneHne pacxoaa B CTYMEHH ¢ Nonarkamu (4), 2 — TO e AnNg Nonarku (s)

Puc. 10.6. Tpu nocneposatenbhbie moaHpukanun npoduavHoii wactn pabounx
Jonatok ywepekuoi ATHib Gupmbl GEC-Alsthom
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‘ ¢dupmer GEC-Alsthom: ofbuHas («paavianbHag») ONMaTKa NOCTOAHHOTO 11po-

- duna (puc. 10.6, g), ucrionbzyeMas B HalmX TypOuHax; cabnesuaHas jgonarka

’ (puc. 10.6, 6) u, HakoHeL, HOBAs /OMATKa ¢ NPAMOI paJHanbHON BBIXOAHON
kpomxkoi (puc. 10.6, ¢). Hoas nonarka obecneunsaet KITJ Ha 2 % GoabLumii,
yeM ucxoaHas (puc. 10.6, a).

Mepuauonansnoe npoduanposanne. [lepsble CTyneHH NapoeblX TypOHH,
0COGEHHO HA CBEPXKPUTHUECKME MapaMeTphl TAPA UMCHOT OUEHB MAJIYIO BBICOTY
corioBbiX M pabouwmx sonatok. Jas nosblienua KILJ Takux peuieTok ewie B
60-e ronpt XX 8. Kadeapa napoBbIX H razoBbiX TypouH MOH npeanoxuna tak
Ha3bIBAEMOE MePUOUOHATbHOE RPOQuIUposaniie COTUTOBBIX KAHAJIOB, 1PH KOTO-

& pom (puc. 10.7) BepxHui (MepHAMOHANBLHEIH) 00BOA KaHaNa BBINOJHACTCHA He
UMAMHAPHUECKUM MM KOHUYECKHM, a CYIKHBAIOLIHMCH,
MepuauonansHoe npohuaMpoBaHie Bnepssie uceaeaosaHo 8 MDU, u pas-
AMYHBIE TUMbI PELIETOK MCITBITAHBI B OKCNIEPUMEHTAILHOM TypOune, [l Manbix
E BBICOT PeUIeTOK (MeHee 25 MM) MEPUAHOHAIBHOE NPOMUIUPOBAHME NAET OTHO-
cutensHoe nosuiuenre KITJ] cryneHn Sonee 2 %, a ang seicoThl 10 MM OTHO-
cutenbHoe noseiuieHue KI1J cocrasnser okono 3 %. IlpombllineHHoe NpuMe-
HEeHHE MEePUAHOHATLHOTO NpodUIHpoBaHus ocylecTsicHo B 90-x rogax XX .

1 1

. 046 050 054 058 0,62 w,
6)

Puc. 10.7. Hcnons3osaHne MEPHIHOHATBHOTO NPOGHIHDORAHHAS B NEPBEIX CTYNEHAX NAPO-
Bbix TYpOnn $pupmoii General Electric (a) n sbmrpuim s KIL erynenn (6):

I n 2 — KIJ1 crynenu Ge3 MepHMaHansHOTO TPOPUAMPOBAHMA K ¢ HAM; 3 — COMROBas pemer-
Ka ¢ MepH/IMaHaNBHBIM NpoduNHpOBaHHEM
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¢upmamu Toshiba u General Electric (puc. 10.7). dast peanuzaumuu MEPHAMO-
HaNBHOTO NPOdUAMPOBAHUA TPeGYETC TEXHOIOTHSA M3TOTOBICHUS COTUIOBBIX
PCHICTOK C (UIYPHBIM (HCLMIMHAPHYECKUM M HEKOHHYECKUM) nepudepHiiHbim
00BONOM.

VYpe/inuenne KoAbHeBOil M10mMann BLIX01a napa u3 TypOuHbBlL DTa Mepa
NPUBOIAHT K YMEHBUICHUIO NOMEPL € 8bIXOOHOUE CKOPOCHbIO, TIPOTIOPLUOHA b~
HBIX KBAApaTy [/IOWANAH BIXOAA. MakcuManbHYIO MI0ans seixona 8 11,3 m2
umeeT Typbuna JIM3 K-1200-240, pabouas nonartka nocaenteit CTYNCHU KO-
TOPoit uMeeT AnuHy 1,2 M npu cpeariem auametpe 3 M. ITa THTAHOBAS NOTIAT-
ka co3naHa 6onee 20 sieT Hazan v 10aTOE BpeMs oHa GBINa MHPOBBIM pexopa-
cMeHoM. Heckoabko ner Hazan ¢upma Siemens cosnana HOBYIO J1OMATKY
(prc. 10.8) ¢ nnomanrio Beixopa 12,5 M2 (npu wmune 1143 MM). Jlonarka BEI-
MOJHEHA K3 BRICOKOMPOYRO# CTaNK ¢ cofepkaHueM XpoMa B 16 % (HanoMHumM,
4TO CTankHad nomnarka ¢ 12 % xpoma typouH MowHocTeio 300—800 M BT JIM3
nmeeT Anuny 0,96 M 1 mouank seixona 7,48 m2).

OueHb XapaKTCPHbIM IPUMEPOM LENECOOBPAZHOCTY HCMOAB3I0BAHNS Golee
ANMHHO# JIOTATKK MOCIEAHEl CTYNEHN U nepexona Ha cabacsunHble JOMATKH,
MOXET CHYKHUTb MOACPHH3AUNA TYPOUHBI MBLIEYrOABHOTO 3Heprodaoka THC
Enstedvarker (Jlanus), koTopas no3sonuna yBeanuuts ero MOIMHOCTE ¢ 630 no
660 MBT, T.e. yMeHbWNTL yaenbHBIH pacxon Tenna Ha 4.6 %, 4T0 3KBUBA-
fICHTHO 5KOHOMHH 60 ThIC. T YI1Isl B TOA ¢ COOTBETCTBYIOLMM YMEHbILCHHEM
BPEIHbIX BbIOPOCOB B OKPYXAKOULYIO Cpeay.

YBeauuenue AuHbl pabounx NONATOK NocaeaHmx CTYMeHeH — oaHA W3 TH-
MHUHBIX MCP TNOAACPKAHHA IKOHOMHYHOCTH MOPAbHO CTApEIOUIMX TYpPOMH.
K coxanenmio, nonoGHLIe Mepbl 15 HAWKX TYPOUH He peasn30BaHbl, XOTA UMe-
10TCH NOAHOUECHHBIE Pa3paboTku, HaNpUMeEp AMs TYPSUH MOWHOCTbIO 200 MBT.

Ilpamenenne nepudepniinbIX pasHoOWAroBLIX MHOI'OCTYNIEHYATBIX YNI-
aoraenni B [IBJ u [1C/. Pa3nowarossie MHOTOTPeOECHUYATbIE YIIOTHEHUS
BIICPBBIE, NO-BUANMOMY, ObIIM NpuMeHeHsl Gupmoit Siemens ¢ uucnom rpe-
Gewkos 12 na porope u 9 Ha cratope (puc. 10.9).

TypOunbl dupmer Siemens umcioT 8 YBJI u UC)] Tak HazbisaeMoe peakTus-
HOE 00/10NaUMBAHKE, M 1 HETO PA3HOLIATOBLIC MHOTOIPeGeH aTbIC YIIIOTHe-
HHS HCNOMB3YIOTCA Ha nepudepu pabouux 0MATOK U MENY HanpaBIAIOlUIt-
M# annaparamu v poropoM. B Hawux TypGuHax nepudepuiiHbie ynnoTHeHus
CTYNCHEH, 4epe3 KOTOPHIC MPOXOAMT OCHOBHAS NPOTEYKA, UMEIOT BCErO He-
CKOJIBKO rpedHeid.

MuororpeGenuatbie nepudepuiiHble YINIOTHEHHS ¢ YMCIOM rpebueit 9
IIPUMCHSACT 15 aKTHRHBIX TYPOUH Anoxckas (upma Toshiba.

H3Becrra paspaboTtka peaktusHoro LIBJL aas Typ6uHEI K-300-240, sbInosn-
nenHas JIM3, B xoTopoii npeanaracTes MCNOMbL30BATS MHOTOrpedeHuaTbie yii-
JOTHCHMA.
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Puc. 10.9. Muororpefenuatoe pasuomaropoe yniortuenne gupvsk Siemens

Puc. 10.8. Hpodunbuas wacrs pabGodeii nonaTtku nocaenneii cryneuu ¢pup-
Mb1 Siemens, ofecneduBAMAA BLIXOIHYIO niaomans 12,5 M2

Ilo cpaBHEHHIO ¢ TPAANMUHOHHLIMH YIJIOTHCHHAMHE, NPpUMcHACMBIME B L{B/]
u IIC/] oTeuecTBEHHLIMH NPOHU3BOAUTENAMHU TYpOWH, MHOrorpebeHuarpie yn-
JOTHEHUS UMEIOT CIEAYIOIME 0COOEHHOCTH.

CymecTBeHHO Gonbuiee yucno rpedHeii: 8—12 no cpaBHeHHIO C TpaauuM-
OHHBbIMH [IBYM#f, HHOrAA TpeMs rpe0HaMu. [Ipy nIpoyux paBHbIX YCI0BHAX 3TO
JIAeT CHHIKEHHUE [10TEPh OT MpPOTEUkH Dosee yeM B 2 pazsa.

Bo3MOKHOCTS BBINOJAHUTL NIPUMEPHO BABOE MeHbLUIMH paananbHbIi 3a30p,
Y10 00YCAOBAEHO HATHUMEM FAPAHTUPOBAHHOIO 33a30pa MEXKAY rpeOHAMH po-
TOpPa M CTaTOpa W OTCYTCTBHEM OMACHOCTH 3aJCBAHMA MCKAY rpebHAMH. DTo
JlaeT CHHKEHHE YTeueK clie npuMepHo B 2 pasa. Taknm obpasom, IpUMeHeHHe
MHOrorpe6eHuaThX Haa0aHAAXKHBIX YIJIOTHEHUH M03BONSET COKPATHTL yTeu-
K¥ Mapa depes nepudepuiiHbie 3a30pbl B 4-—5 pa3, 4TO JAe€T CYLIECTBEHHBI
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BLIMTPBLINL B OTHOCHTeNbHOM BHYyTpeHHeMm KIIJI ctynenm, 3asucawmii ot ee
uapameTpos. Hanpumep, ana nepsbix cryneneit LB Typ6unbt K-300-240
JIM3 yteuka uepes nepudepuiiHble yNIOTHEHUS TIPH TPAAULMOHHBIX NByXrpe-
OCLIKOBBIX YNJIOTHEHMSX COCTABMSCT MPUMEPHO 3 %. YMCHbLIeHMHe YTEUKH
B 4—>5 pa3 nact yeenuuenne KI1/[ crynenu na 2—2, 5 %,

OTCyTCTBHE OMACHOCTH 3aieBaHuil Kak MPH PaiHATBHOM, TAK W OCEBOM OT-
HOCHTE/ILHOM CMCLICHHM POTOPA M CTATOPA, T.€, HOBbIE YIUIOTHCHHA OTAM4a-
IOTCA BBICOKOH CTEMNCHBIO COXPAHHOCTH B YCIOBUAX DKCILIYATALMH, HTO [1PH-
BOAUT K YBCIHYEHHIO CPEIHCH SKOHOMUYHOCTH TYpGOYCTAHOBKH B MEpHOA
MENKAY PEMOHTAMMU.

HoBble ynaoTHEeHMS HApAAY ¢ MABIMU YTEUKAMH CHUKAIOT OMACHOCTD BO3-
HUKHOBEHHA TAK HA3bIBACMBIX CaMOBO3OYXKAAOIMXCa KonebaHuil poTtopa
TYPOHHBL,

HoBbie ynioTHeHNS MOIYT GBITH NIPUMCHEHBI IPAKTHYECKH BO BCEX TYpOU-
HaX B KauecTBC Han0aHNaMKHBIX YNIOTHEHMI He TONbKO 78 HOBBIX TypOuH,
HO M TIPH PEKOHCTPYKUMAX M PEMOHTAX.

[IpaMenenne peryrHpyembix auadgparMeHnbIX yniorHennii 8 UBJ
HCA. Juadparmennble yrioTHeHUs TypOHH poccHiickux NpOoM3BOAHTENEH TYp-
OMH BBIMOJHSAKOTCS ¢ MI0CKUMH OKPYXHBIMU TPYIKHUHAMH (cM. puc. 6.8), npu-
AHUMAIOMUME CErMEHTBI YIIOTHCHMS K Bajly ¢ (MKCALHCH MaIbIX paauanbHbIX
3a30poB. Ilpu nyckax M ocTaHOBKax TYpGHHBL, KOIMA BO3HHKAET NOBLILIEHHAN
BUOpAlNA Bana, MOIYT BO3HMKATh 3a1€BaHNS rpedHell 0 poTop ¢ UX U3HOCOM M
MOABICHHEM 3HAYUTCIIBHBIX nipoTedek napa. ITlo onbity dupmbr General Electric
Ha Typbune 500 MBT ¢ cosmeuientniv LIBC]T NP HOMUHAJILHOM PainaibHOM
3asope B ynnotnenuax 0,38 Mm nocne 5 ner skennyarauuu 3azop YBeAuuuncs
A0 1,52 MM, YTO IPHBENO K CHUKCHUIO SKOHOMHUYHOCTH Typbunnl Ha 0,35 %.

B nocnennne roapr pan dupsm, B uacTHoCcTH ¢upmet General Electric u To-
shiba, uenonb3yoT Tak HasbiBacMbIe perynvpyemMble YILIOTHEHHS,

Hnes perynnpyembix ynnotHeHuii (pue. 10.10) cocrour B ToMm, uTo npu
MyCKe TYPOMHBI CErMEHTbI YILIOTHEHHUIT B Anagparmax OTKHMAIOTCS MPYIKH-
HaMM TakuM 00pa3oM, uTo ofpasyloTes GonbIINE painaibHbIE 3a30PbL H 3TO
0eCneunBaeT OTCYTCTBHE 3aAeBaHHIT npu nycke. llocne cuaxponusauum Typ-
OHHBI B MOJOCT NA30B IO/ CErMEeHThI YIUIOTHEHHIA MOAAETCH NAP NORBILIEH-
HOTO naBnenus (DOMBIUETO, ueM AABJIEHHE B MPOTOYHOM YacTy YIUIOTHEHHIH) H
ITUM JaBNCHHEM CCTMEHTDI YMIOTHCHUI OTXKHMAIOTCS K LEHTPY Basa, W 3a30-
Pbl YMEHBLIAIOTCA A0 HOMHHAIBHOIO 3HaueHHA. TakuM obpasoM obecneunsa-
€TCA COXPAHHOCTD YIIOTHEHHH NPY NEPEXOAHBIX PEKUMAX ¥ MaNbIC 3230DbI, a
C/IEA0BATENLHO, MaIbIE MPOTEUKH MPH HOPMAIBLHOIN paGoTe TypGuHbL

VYnnoTHeHus ycraHaBnuBaloTes Ha y4acTKax BOAM3M cepeluHBl NposeTa
poTOpa, ¢ CMCHUIEHNA MaKCUMaTbHbie. OKYaeMOCTb 3aTpaT IIpH 3aMeHC CTa-
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Puc. 10.10. Crymesb ¢ camMoperyIHpyembl-

MH pagMaibHBIMH 3a30pamMu ¢upmbl Ge- T

neral Electric: J
] — 1080 Mapa NOBLIUICHHOIG LaBACHUA, :

2 — oTKHMAKILHe npyxusst, 3 — mepudge- 1

piitnoe (HapGanpaxunoe) ymnotuenme, 4 —
ouadparMennoe TaGHpHHTHOC YILNOTHEHHE

pBIX Ha 0o0Jiee CJIOMKHBIC HOBBIE YII-

JAOTHEHHUS NO AAHHBIM (GUPMBI CO-

CTaBAACT nepuoa McHee 1 rosa. =
Jna yenoeuit Poccumn npumeHe-

HUE TakKuX YII0THeHuN Haubonee 3

uesnecoofpasHo Ha TypOWHAX MOLI-

HocThio 300—800 MBT npousson-

crea JIM3. N /
PaccmorpeHHBIe CnocOBB  yCO-

BEPIUICHCTBOBAHUA 2/IEMEHTOB OTe- /

4yeCcTBEHHLIX NApOBLIX TypOUH MO- ™

ryT ObiTh peaansoBaHbl Ge3 cylie- : 2

CTBEHHOTO M3MCHCHUS TpPaJMIMOH- ]

HOW TEeXHOMOrHu, OCBOEHHOW Ha l

POCCHICKHX NPEeANPUATHAX-TIPOU3- -
BOAMTENAX MAPOBBIX TYPOHH, H HE K

TpeGYIOT NPUMEHEHHA HOBBIX HEOC- l/

BOEHHBIX MaTePHAIOB.

IpH TakoM KOMIIEKCHOM YCO-

BCPLIEHCTBOBaHUM O0LIEE MOBBIIEHHE SKOHOMUYHOCTH, IO CYUICCTRY, MOay-
YaeTCs CYMMUPOBAHHEM 3KOHOMHYECKHX 3((EKTOB OT OTAC/IBHBIX PaccMOT-
peHHbIX Mep. OueHKa NoKa3blBaET, YTO CYLIECTBYIOIME MEPh] COBEPIICHCTBRO-
BaHuA [IH]/] MOTYT DaTh cyMMapHOE CHMXEHHC YICIIbHOIO pacXxoaa Tenna Typ-
Goycranoekoit Gonee uem Ha 3 %.

Kpome nmepeuHcieHHbIX Mep, HaIpaB/IeHHbIX HA yay4UIeHHe 3KOHOMUYHO-
CTH TYPOHHBI, MOKHO YKA3aTh Ha COBEPLICHCTBOBAHWE adOPOAMHAMMKH Mapo-
MOJBOAALIENO TPAKTA, CTONOPHBIX U PEryaHpYIOLIUX K1anaHoB, BHYTPEHHUX
MEPEeNyCKHbIX TPAKTOB, CHCTCM MapoBNyCKa M BLIMYCKa Napa W3 UHIMHIPOB,
NOBOPOTH! M T.J., BHIOIHCHHE PErylUpYOIIeH cTyneHu (NEepBOH CTYNCHH ¢
niepeMeHHo 1yroi 104BojJa napa).

B ta6a. 10.1 npuBeaeHbI MPUMEPHbIE 3HA4YEHUS SkoHOMuUM Tomausa B IITY
NpPH KCTIOb30BAHWM PA3NHuHBIX cnocobos noseiuieHks KI TypOunbt. Bua-
HO, YTO 9Ta IKOHOMHS MONKET A0CTHraTh 6 %, XOTA HA NMPAKTHKE 3TH MCpPO-
MPHATHSA B MOJHON Mepe MO pa3sHbIM NPUYHHAM HE Peajiu30BaHbl HH B OAHOM
TypOMHE 3aNaJHOI0 U OTCUECTBEHHOTO M3TOTOBACHHA,

255



COBPEMEHHAA TEMNOBHEPTETHKA ITIABA 10

TaGnnua 10,1

Ipumepuble IMAYCHHA JKOHOMUYM Tonsmea B 1ITY NpH HCNOILI0BAHMM PALTHMHBIX cacoGoB
noseimenua KL Typ6unp

DKOHOMuA

Croco6 noseiwenns KITJ TypGumet Tonnuea, %

[tpoekTHpOBaHHE NPOTOUNOH YACTH ¢ HCIONBIOBAHHEM TPEXMEPHOF MCTOIHKH 0,75
pacucra

Henoassoramie ynyumennsix 1038ykoBsix 1 TPaHC3BYKOBBIX TYPOHHHBIX PellieTok 1,23
OnTuMHsauns nepudepuitnoro 06s0La CONIOBLIX I pabounx pemerok 0,80
YBenuaenne uncna rpeGHeiH B yIIOTHENMAX CTYLEHe 0.50
Henoabsopaune perymupyeMsix 3a30poB B yIIOTHEHHAX 0,35
Oprann3auus HaRPABACHHBIX KOPHEBLIX MEXKBERILOBBIX IIPOTEUCK B CTYNEHAX QHC- 0,60
KOBOH KOHCTPYKLIMH

Hcnonusopanse 38Kpy eHHbIX COMNOBBIX 1 paGoUux NOMaToOK ¢ NnepeMeHHBIM YI- 0,85
TOM 110 BPALLCHUIO {TPEXMEpIIbIE TOIIATKI)

Onrumusauus nocaeanedt crynenn LIH 0,13
Hcronp3oBanue HOBLIX KNAITAIIHEIX CHCTCM 0.20
CoBepliencTBOBaNmNe BHYTPEHHETO TPaKTa TypGHHBI (BXOAHbIX, BBIXOHLIX AH- 0,22
thy30pOR, nepexonnblx naTpyOKoB 1 T.1.)

Hcnonbsosanne COBCPUICHHBIX CHOTEM BIATOYAANECHM 0,05
OnRTHMU3AUNS pery THPYIOLIEH CTYTICHU 0,40
Bceero 6,10

10.3. Mepexoa K cynepceepxKpUTUYECKUM napaMerpam napa

Hcropust pasBuTHS 3HEPreTHKH —— 3TO HCTOPHS MOBBIICHS napamMeTpos
napa. C Hauana 60-X ronos XX B, B CCCP nauancs OBICTPBII Mepexon oT noK-
PHTHueCcKnX napameTpos (13 Mlla, 540 °C/540 °C) x cBepXkpuThueckum
(CKI{ — 24 MTla, 540 °C /540 °C), u k koHuy 80-x ronos sHepretika CCCP
MMEJIa ONBIT OCBOCHMSA M MCMONBL30BaHus 3Heprodnokos CKJI Gonblumil, uem
Kakas-nubo cTpana. Ilepexon k sHepro6nokam CKI npoucxoann B ynopHoii
Oopbbe MHeHUIH: 1 Toraa, U naxe ceHuac uMeroTes yOexACHHbIE IPOTUBHUKH
sneprodnoxor CKJI, X0Ts OnBIT 3HepreTvku Beero MHDa NMokasal uenecood-
PA3HOCTE UX uCnonb3osaHus. B HacToswee BpeMs MUPOBAs TEMJIO3HEpreTuKa
YAE Cilenana pealbHple LAr K MaCCOBOMY Nepexoay K sHeproGaoxkam cymnep-
CeEpxkpuTiieckux napamerpos (CCKIT): 30 MITa, 600 °C, a 3atem 35 MI]a,
650 °C. B 3apyGexHON ncuaT MMEIOTCS COOBUIEHNS O paboTe Haj 3Hepro-
010KOM Ha HayanbHYIO Temnepatypy 720 °C. Kak 3To npuHATO B mocmenHux
3apy0eskHBIX myOnukauusx, non CCKII OyneM MOHHMAThL 1ApaMETpPEl, COOT-
BETCTBYIOWINE NaBaeHmo Gonee 24 MIla w/unu Temnepatype Gonee 565 °C.
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Ilenecoo6pa3HOCTL TMOCTENEHHOro nepexoja k sHeprobnokam CCKII 8
Poccuu B HacTosllee BpeMs OGYCIOBIEHO CASAYIOIHMH O0CTOATENbCTBAMM,

1. NoBbIlIEHHE TAPAMETPOB Napa — 3TO OAUR K3 Hanbosice 3P PEeKTHBHBIX
crnocoboB noseitenua KITJ TIC. /g yeaosud Poccun, rne KIuMaTu4eckue
YCA0BUSA TO3BOJSAIOT UMETh MNIYOOKHI BAKYYM B KOHIACHCATOPC, TIIABHBIMH Me-
paMy ABSIOTCS NOBLILIEHYUE I1APAMETPOB Napa W BBEACHHC BTOPOro npomie-
perpesa. HeoGxoanmo Takike NOJYEPKHYTb, YTO NOBbILIEHHE NApaMeTPOB Ja-
eT 5 hexT He3aBUCHMO OT THIA UCIIO/b3YEMOrO TOIIMBA. ITO MOATBEPKAAET
KAK OMbIT 1 HAMEYAEMbIE MEPCNICKTHBLI AMEPUKAHCKOH M JaTCKOH YHEPreTHKH,
cTaBawleil nepea coO0H cO3JaHHEe BLICOKO3KOHOMHYHBIX NbUICYIOJBHBIX JHep-
ro0a0KkoB, Tak M SInOHWM, rAc MOBBIIEHHE NapaMeTpOB NPOHCXOAMT M Ha
aHeprobaokax, paboTaronMX Ha CHKHMKEHHOM rase.

2, Tepexon x CCKIT paet 3HaunTenbHbIH 3G HEKT HE TONBKO B TPAAMUMOH-
HBIX TCXHONOI'WAX CHKHUTaHHA TOMAMBA, HO M BO BCEX KOMOMHHMPOBAHHLIX Mapo-
ra3oBBIX TEXHOJOIHAX ¢ Pa3BuTOi NapoTYpOMHHOH yacThlO: yXKe ceifvac 3a
py6exom BeayTCs pabGoThl MO MCIOAB30BAHHIO B NAPOTYPOMHHON 4acTH yTH-
auzauuonnex TIY napa CKJ] w CCKIL, oHH ¢ ycrnexoM MoryT HCI10/1b30BaTh-
ca B [ITY co cOpocoM razoB I'TY B koTes, ¢ BEITECHEHHEM 1ApOBOH pereHe-
pauMu, ¢ MCMOAk3oBaHHEM razu(UKAUMU B KUMALWEM CJI0E MOA JaBICHUEM U
HuskoteMneparypHoit I'TY u T.2.

3. IMoBbllICHHE napaMerpoB napa W, KaK CACACTBHE, YMEHLIIEHHE TeMo-
BbIX BbIOPOCOB — IMIABHBII NyTh pelleHns robanbHOH dKOAOIHYECKOH 1po-
GneMbl DOTEM/ICHHA KIKMMAaTa.

4. lNosbileHKe HAYanbHbIX NAPAMETPOB ITPH TPAAULIMOHHOM CIiocobe CM-
raHua — 5TO Haubo/ee NPOCTOl K NeHCTREHHBII cnocob BOBACUEHHA B 3HEp-
IFCTHKY HaWMCHEC ((6_‘13F0pO,E[H01'0>) TOMNNHBa — TBEPACID, 3an1acoB KOTOpOIe
XBATHUT HA COTHM JeT. HeT COMHCHHA B TOM, YTO TBEpAOE TOILIMBO OylaeT B
NepCneKTHBE BHITECHATH XKUAKOE M razoobpasHoe.

K coxanenuo, poccuiickas sHepreTuxa 8 yactu ocsoeHua CCKII cymect-
BEHHbIM 00pa30M OTCTaeT OT DHEPreTHKHM Pa3BHTHIX CTpaH. Eciu ocTaBuTh B
CTOpPOHE KPHU3MCHbIE ABJEHHUS B CTPaHE, KOTOpble HE MOIrYT He 3aTpPoHYTh
3HEPrCTUKY, TO MOBBILICHHE MapaMeTpoOB CAEPIKUBACTCA LCIbIM PAlOM 00-
CTOATENBLCTB.

OCHOBHbIM DHEpreTHYECKUM TOINHBOM B Poccuu sABAfETCA NPUPOAHBLI
ras, KOTopblii Haubounee LenecoobpasHo ucnons3osats B 1Y ¢ xoraomM-yTH-
nusaropoM. Yke ceroans paboratomue TIY atoro tuna umetor KITJ1, npeBui-
warowuii 58 %. KoHeuHo, BHeApPeHHE AHANOTHYHLIX YCTAHOBOK B 3HEPIreTHKY
Poccum Obin0 Obt caMBIM ONTHMaNbHBIM, ONHaKo oTcYTcTBHE B Poccuu Hana-
’KEHHOro MPOM3BOACTBA COBPEMEHHBIX BbICOKOTEMNEPATYpHBIX ['TY mMougHO-
cTeio 150—200 MBT He no3poaser HaaeaTLea HA Maccoroe BHeapeHue I1T7Y
naxe 8 Onuxkaliwee necarunerne. Cuie anurensHoe Bpema B Poccun Oyayr
BBOJHTbCSH TPAAHLMOHHBIC 3HEProOIIOKH Ha rase, NoBhIIECHHE IKOHOMHYHOCTH
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KOTOPBIX QUEHb BaXKHO. BmecTe ¢ Tem B coBpeMcHHBIX TII'Y yposeHb Temne-
paTypbl 3a rasosoi TypOuHOI yxe noctur 580 °C, u HauanbHbIe napameTpsbl
NTY TITY yxke takossl (11 MITa, 540 °C/540 °C), uto uenecoobpasHo nepeii-
TH K [IOBBILICHHBIM TeMMeparypam napa naxe 8 [NV yTunusauuonsoro tuna.

Hcnons3osanne Tsepaoro Tonausa Ha TOC B Poccum ceronns orpaHuye-
HO, €ro 3amachl COCPENOTOUEHBl B OCHOBHOM B BOCTOUYHBIX PErMOHAX, Ile OH
CPaBHHMTCNILHO AcwieB. DTH 0OCTOATENBCTRA NOPOKAAOT COMHEHHS B HATMYHY
ceronns B Poceun «Huwm» s aueproGnokos CCKIL K stomy cnenyer noba-
BHTb, YTO B KAYCCTBC KOHKYPEHTOB TPAAMLMOHHOMY CXKHTAHUIO TBEPAOTO TOI-
JIUBa BRICTYNAIOT ¥ APYTHE CMIOCOOBI CKUraHKS — BHYTPHLUMK/I0Bas rasuduxa-
UHA W CHUTAHUC B YyUPKYAUPYIOUeM KUNSugesm croe 1pv aTMoc(epHOM nasie-
HHH UK TIOA NaBJIEHHEM.

[laporazoBble YCTAHOBKH ¢ BHYTPHIHKIOBOI razudukanyell TBepaoro To-
MIMBa HAHBOACT LenecoobPa3Hbl 1M1 KAMEHHOIO YIS, CyuiecTByeT, no kpaii-
HeH Mepe, NATb Pa3NHUHBIX BAPHAHTOB TEXHOMOIMil rasnpukanud, a uMero-
WIHECA YCTAHOBKH ABIANOTCH AeMOHCTPALIMOHHBIMH.

I[II'Y ¢ ra3udukaTopoM ¢ KMNALKM CAOEM TOA NABICHHEM U I'TY, nurae-
MOH MPOAYKTAMH CTrOPaHHs Ta3H(UKATOPa, IPH TPAAHIMOHHBIX napaMeTpax
[TY (name CKJ) B npuHumne He MOIYT 06:1aaTh BBICOKOH 3KOHOMHUHOCTBIO
H3-32 MaJTOi cTenenn GuHapHOCTH 1 Huikoro KIIT I'TY u3-3a Manoli Hauamn-
HOW Temmeparypel nepej ra3oBoil TYPOHHOH. OH OLEHMBACTCH MPHUMEPHO B
40—43 %,

W3-3a HecTabuUNLHOCTY e B ceroaHawHell Poccn BBIIIONHHTD NOSTHOLCH-
HOC TCXHHMKO-DKOHOMHHECKOE OGOCHOBAHME CTPOHTENLCTBA 3HEProfnoka
CCKII He nmpencrasasercsi BOIMOKHBIM. OfHAKO U 6¢3 PacyeToB fAICHO, YTO
A0 TBEPAOTO TOMIMBA OyNeT yBeAHUHBATLCA 32 CHCT BBHITECHEHHS KHAKOIO
TOMJIHBA, AeGUIMT raza OyaeT pacTH U KaK CICACTBHE TBEPOE TOIUIMBO GyneT
Aopoxkath U nepexol K CCKII cTaHeT 3k0HOMMHUCCKY uenecoobpasHeIM aaxe
B ycnosuax Poceun.

MHTepec K NOBBILIEHHIO HAYATBHLIX NapaMcTpPoOB cyuiecTBoBan peerna. OH
YRCIHYMBACA BCAKHH pa3 ¢ pOCTOM LIEH HA TOIUIMBO M NMOABICHHEM HOBBIX,
Donee KapONPOUHBIX MATEPHANOB M CHUKAMCA C [OSB/ICHHEM HOBLIX Bonec
ACIIEBRIX BHAOB TOM:IMBA, HanpuMep saepHoro. He mperennys Ha MOJAHOTY
o630pa ocBoeHus CCKII, nockonbky 4mucio paboT Ha 3Ty TeMy, no-BUAMMO-
MY, MPEBBIIACT HECKOAbKO COTCH, OTMETHM IVIABHBIE BEXH.

Hcropust ocsoenus CCKIT nacumtrisacT yike noutn 40 net. OHa Hauanach
¢ co3nanna 8 CIUA sHeproGroka DanucToyH-! MomHocTEI0 325 MBT Ha na-
pamerpet 35,9 MTla, 648 °C /565 °C /565 °C.

B 1966 r. na Kawmpexoii TPIC navanacek ONBITHO-TIPOMBIUIIGHHASA JKC-
nayarauns naposoit Typ6unsl CKP-100-300, noctpoennoii XT3 Ha Hauais-
Hbie napaMeTpsr 29,4 MIIa, 650 °C ¢ npoTHBoaasieHueM 3,03 MIla. B reue-
HUC pila NET OTCYCCTBEHHAS TEIIOIHEPICTHKA NMONYYAna YHUKAIbHbIA ONBIT
paboTst na CCKIT. Ha nportaxenun 1967—1971 11 610 poBeaeHo 60 kaM-
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naHuii paboTel 3Heprobnoka, MpUYeM MakcuManbHas AJMTEILHOCTh HEMpe-
pbIBHOI paboThi cocTaBusia 50 cyT. Bblia npoBepeHa KCIIYaTALMOHHAS HANEXK-
HOCTb OCHOBHBIX Y3/IOB, BBUIOJHEHHBIX M3 PAa3IMYHBIX CTAJCH AYCTCHUTHOIQ
Kllacca, UCCae0BaHbl X TeMNEPaTypHble pekuMbl, Cpeau MHOTHX OpHUrHHA/L-
HBIX TeXHUMeCKUX pelleHuid, pa3paboTaHHblx ana Typoudn CKP-100-300, cie-
JYeT BBIAETMTh CHCTEMY OXMAKACHHA POTOPA M CTATOPA, Pa3paboTKa KOTOpOil
NPEACTABNAET CePbe3HYI0 NPodAeMy U CEroHs.

Jxenayarauusa Typboarperatos Ha CCKIL, nocTpocHHEIX B 50—60-¢ roab
XX B., BHEcna cepbe3HbIH HaYYHO-TEXHUUYCCKUH BKNaj B Pa3BUTHE MHUPOBOI
TennoaHepreTrky, HekoTopele arperarsl yyke BeipadoTanu cBOil pecypc M Bbi-
BEASHBI M3 DKCMAyaTallMH, HO ApPyrue npoaonxarT padorars. B uacTHoCTH,
3HEProdnoK JANUCTOYH-1 ¢ HECKOJTBKO NOHMIKEHHBIMM OTHOCUTENBHO TPOEKT-
HBIX 3HAYCHMAMM HadaibHbIX napameTpos (33,62 MIla, 609 °C) nnaunupyetcs
9KCMIyaTMpOBaTh Aa)C B HAYa/lc Hallero CTONETHS, KOINa CpoK ero cayibol
npesblcuT 40 seT.

B 1978 r. Hayuno-texHuveckuit coBeT MuHnsHepromama CCCP, 0606muB
peaynbTaThl paboThkl sHeprobnoka c TypOuuoili CKP-100 nHa Kawmpcekoii
FPDC, cnenan yBepeHHBIH BBIBO/ O TEXHHYECKOH BO3MOMKHOCTH CO3NaHMUs Ha-
NEHHBIX U BLICOKOI(D(PCKTUBHBIX NAPOBbIX KOTI0B U TYPOUH Ansi S3HEprobiokos
MouwHocTho 8300 MBT 1 Honee Ha HadwaasHBIe Napamerpsl 30 MITa, 650 °C. bui-
JI0 BBIMOAHEHO PACYETHOC OODOCHOBAHHE M 3CKH3HOE MpPOEKTHPOBAHHE KOTNA
Maponpou3BOANTEAbROCTEI0 2400 T/u Ha Ky3HEUKOM yrie W TYPOUHBI TUIa
K-800-30-650 ¢ npoMexxyTouHbIM neperpeBoM Ao 565 °C. C yuetom pana no-
NOAHHTENBHBIX YCOBOPLUEHCTBOBAHMIT dHeprobnok K-800-30-650 nomxen 6bin
AaTh 5KOHOMHIC 10 130 TeIC. T YCIOBHOIO TOIUIMBA B I'OA 110 CPABHEHMUIO C TH-
noBeIM 3Heprodiokom K-800-23,5,

B 1986 . anonckas d¢upma Mitsubishi na anexrpoctaHumm Bakamauy
Hauana KCMAYaTaNHI0 NapoBoi TYPOUHLI ¢ NMPOTUBOAABIEHHMEM MOLIHOCTHIO
50 MBT ¢ Temnepatypoii cBexero napa u napa npommeperpesa 593 °C. Ha
3TOM arperare GHpMa Bena HCCIeJOBAHHA HANSHKHOCTH Y310B, paboTalOLIHX
NpH BLICOKHX TeMnepaTypax. PesynsTarsl uccae1oBaHuH HCNOAB30BAHBI MPH
paspaborke Typboarperata MomHoCcTh0 700 MBT Ha HauanbHBIC MapamMeTphl
24,6 Mlla, 538 °C/593 °C nan 3neprofaoka XeKWHEH-3, BBEAGHHOTO B JKC-
mayaramuo B 1993

[lepBeiv 3Heprob6nokoM CCKIT HOBOrO MOKOJEHHMS 110 11PABY MOMCH CHH-
Tarbea 3Heprodaok Kasaroe-1 na napamerpwt 30,5 MIla, 566 °C/566 °C/566 °C.
[lpoOHBIA NycK M CHHXPOHU3AINA OCYLIECTBIAECHLI B KOHIE Ackabps 1988 r,
HOMHHAIBHAA Harpy3ka MpH HOMMHAJIBHBIX MapaMeTpax napa JOCTHUrHyTa
3 despans 1989 r, a ¢ 30 mona 1989 r.,, nocse npoBeAeHUS HEOOXOAMMBIX HC-
NBITAHHI, HAYa/1ach MPOMBILLIEHHAA SKCITYaTALMA IHEProbIoKa.

B wone 1992 1. BBeaeH 3xeprodnok Kasaroe-2, ananornunsiit Kasaroe-1.
B utone 1992 . 6pin uenbiTaH, a B anpene 1993 r NpUHAT B KOMMEPYECKYIO DKC-
nayaraudro 3Heprotnok XexkuneH-3 (Snonus) MomHocTeio 700 MBT Ha napa-
MeTpbt napa 25 Mlla, 538 °C/593 °C. I1pu pa3zpaboTke Typ6uHBI HCII0Nb30BAHbI
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BCC MOCICAHME AOCTIKEHNS B 001aCTH MATCPHAIIOB, A3POAHHAMUKY M TEXHOMO-
I'HH, & TAKKC UCCACAOBAHMIT CHOTEM OXMAXICHHS HA SHCProbioke Baxamauy.

B Espone u B AnoHuu BBEIeHbI HOBbIE 3Heprob6noku CCKII: B 1997—
1998 1. nra sHepro6aoka Ha TOC Kousoii (Hanua) moutHocTro 400 MBT Ha
napameTpel 29 MIla, 582 °C/580 °C/580 °C, B 1995 . na TOC Jlio6exk (I'ep-
MaHus) Ha napameTpsi 27,5 MITa, 580 °C/600 °C, B 1997 . Ha TOC Marcyypa
Ha napameTpel 25,6 Mlla, 593 °C/593 °C/593 °C.

B nactosuice Bpems npaxTiuecku e BEy e TypOOCTpouTenbHble Qup-
Mbl €O3Aa10T naposbie TypOHHB CCKIT HOBOTO MOKoAeHMS.

LlenccoobpasnocTs nepexona k CCKIT HeoBxoamumo OLICHHWBATE 110 MHOTUM
hakTopam: 3KOHOMHuHOCTH, KalHTanoBlOKEeHHAM, 9KOJOIHYHOCTH, IKCILTYa-
TALMOHHBIM 3aTpaTaM, MaHEBPEHHOCTH, SKOHOMMYHOCTH HA YACTUUHBIX Ha-
I'PY3KaX W T.A., MPUHYCM BCE OLEHKH HCOOXOAMMO NENaTh B CPABHEHHH ¢ Aflb-
TCPHATHBHBIMKM yCTaHOBKAaMH, Hanpumep, TV ¢ BHYTpULMK10B0I rasuduka-
unedd, ICY ¢ uupky aupylomwmm kunamum caoew, a korga HCTIOJB3YETCA TIpH-
POJHBIA ra3 — u ¢ YTuau3aMoHHeiMu TV,

DddekT oT noesbimcHUS MapaMcTpOB Napa NpHUBEIeH B AECATKAX paboT.
OCTaHOBHMCS Ha JAAHHBIX, IAC 3TOT 3¢ dexT npeacTasneH B Hanboee HarAn-
Hoit dopme (puc. 10.11). Bunno, uto 8 paMKax TeMmnepaTyp, JaBHO OCBOEH-
HBIX B Snonuu (566 °C), npu nepexone ot 24,1 10 31 MMa u IpH BBCAEHUHM
BTOpPOro neperpeBa MOXKHO CyMMApHO CIKOHOMHTb Gonee 4 % Tomimea mno
CpaBHEHHIO ¢ napamerpamu 24,1 MITa, 538 °C/566 °C, npuueM st dexr dyner
TAKUM XK€, CCIH OCTABATLCS MPH Ha4YaBHOM AasiacHuy 24,1 MIla, Ho mopnsTH

Anym, %
649 °C/649 °C/649 °C
g -
621/621/621
621/621/621
3
ok
593/593/593
b 993/83/593
566,566,566
393/593 566/566/566
5 I
538/566
1 | ! ] 1
0 .
241 31 34,5 p, MIla

Puc. 10.11. OTHocHTe b0 NORBIMIEHHE KIJL rypGunuoil yeranosku ne ornomenmio k K
TYpOuu ¢ napamerpamu 24,1 MTa, 538 °C/566 °C (N0 JaHHBIM FOOHCKHX FHEPIETHKOR);

! — paBoraionme 12C; 2 — ocBoeHmbIe NapaMeTpsl, 3 — 3eprobnoku ¢ TexHOTOrHEl H MaTepHa-
aamut Oyayuero
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Temrepatypel Teped uwuiaHHApamu go 393 °C. OcBoeHHble MaTepHasbl H
HMEOLIHICSA ONBIT 3KCINTYaTAlMHK MO3BOIAIOT YKE CETOAHA MEPEHTH K TemIe-
patypam 593 °C, noesicue KI1J cue Ha 1,5 %.

DTH pacyeTHbIC JaHHbIE TOTHOCTBIO MOATBEPHKJICHBI HCTILITAHUAMU U OIMbI-
TOM JKcIuyaTtaumu 3Heprobnokos Kaparoe-1 n KaBaroe-2, Ha KOTOpBIX 1oiy-
4¢HA DKOHOMHA TOTUIHBA B 5 % 10 CpaBHEHHIO ¢ OOBIMHBIMH JHEProbiokamu
CKJI ua 24 MIla, 538 °C/566 °C.

Conocrasnenue 3ueprodnokos Ha CCKII ¢ ApyrMMH TeXHOJIOTUAMH NPHBE-
neHo B Tabn. 10.2,

XapakrepHo, yto I[II'Y ¢ kMNAUMM ClI0¢M NpeaycMaTpHBaeT MCMOIb30Ba-
nue B naporypbundoil yvactu CCKII u, ro-BHIANMOMY, TOJNBKO NpPH ITHX yC-
JIOBHAX OHAa MOKET ObITh KOHKYpPeHTOCIIOCOOHA MO OTHOWIEHHIO K APYTHM yC-
TanoBkaMm. M3 Tabn. 10.2 Takxe BHAHO, YTO MO IKOHOMHYHOCTH, JIKCIIyaTa-

TaGnuna 10.2

Cpasrenne nokasateaeil sneprofaokoes CCKIL, ¢ pnyTpuunxa0Boi rasnpunrkannedi Teepaoro
TOMNJIHBA H € KHNALLHM Cl0oeM

TG Bueprobaok [Il‘if ¢ BHYTPULMKIO- [y ¢ knns-
CCKIT! B0ii rasudnrauneit? | croem’
MoutHocTh HeTTo, MBT 385 417 460
HauannHas TeMmeparypa nepea raso- — 1260 870
Boil TYpBuHOi, °C
TTapamerpsl napa, MIla/°C: .
CBEKUiH nap 29/582 12,5/510 29/580
nepssli MPOMEKYTOUHLL Neperpes 80/580 29/510 94/580
BTOPOH TIPOMEKYTOUHbH TTEperpes 23/580 . 29/580
Temnepatypa, °C:
HHTATENLHOH BOJLI 298 133 315
YXO/AUIHX ra30n 105 80 105
MOoMHOCTb COBCTBCHHEBIX HY X1, MBT 30 65 22
KIIA IITY Hetro, % 47,0 473 48.0
CTOMMOCTD 21€KTPOIHEPTHH, Y 100 120—125 107
KanurtaneHblc BlOxeHHA, % 100 160—170 145
Toa0BbIC HKCILIYATALHOHHBIE H3AEPK- 100 105 11
kH nipy paGote 3500 u/rox, %
Beibpocer:
50,, Mr/MJIx Menee 70 Menee 22 Meuee 70
NO, Mr/MTx Memnee 70 Mechee 62 Meuee 70
TREPALIE YACTHLIB], MI/M3 Menee 25 Menee | Menee 3

! [luneyroneneiii aneproGaok Kokeoii-1 (/lauus, Broa 8 1997—1998 ).
2HII'Y ¢ payTpuimxiosoi rasudukauneii na TOC Bopeene ¢ I'TY 9F ¢gmpmu General Electric.

3HIY ¢ kuNAmKM ¢1oeM Noa gaeteHHeM no TexHoxorny Jlypuu ¢ TTY V84.3 u [TV wa CCKIT (eron
B 2000 )
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IHOHHDBIM H3IEPIKKAM W CTOMMOCTH 3/ICKTPOIHEPTHUH BCE TPH TUNa yCcTaHo-
BOK IIPUMEPHO PaBHOLCHHBL, OCOOEHHO € YYETOM TOYHOCTH BBINOIHEHUS pac-
yetoB. [Ipu 3TOM, KOHEYHO, NOApasyMeBaETCH, UTO HET HUKAKMX npobnem ¢
CO3NAHHEM W NMPOU3BOJCTBOM BhICOKOTEMIEpaTy pHeIXx ['TY, uTo, Kak VKa3bl-
BAJIOCE BBILIC, ABIACTCA BECbMaA Cepbe3HOl MPOGIEMOit s dHCproMaLuHo-
crpoenus Poccun. Kanutanosnoxenus 8 TITY ¢ BHYTpHLMKIOBO razudka-
uueit u IY ¢ kunaumum cnoem B 1,5 pasa Bhiue, gem B aHeprobnoxu CCKIT,
W 3TO OOCTOATENBCTBO, C YYCTOM OTCYTCTBUSA TPOM3BOJICTBA BBICOKOTEMIEpa-
TypHbiX I'TY B Poccum menaer BechbMa uenaccoodbpasnuiM ocBoenne CCKII
B Hallle# cTpaHe.

OnHHUM n3 OCHOBHBIX TpeGoBaHuii K o6opynoBanu CCKIT sBnsetes co-
XPaHCHHC TAKHX SKCNIYaTaLMOHHBIX MOKasaTenel, KaK HalekKHOCTh, IKOHO-
MHUHOCTE Ha HAaCTUYHBIX PEIKHUMAX, MaHEBPEHHOCTb HA YPOBHE He Xy/ILiem,
yeM y sHeprobaokos CKJI, UssecTHo, uTo NIPOTHBHHKH CO3JaHUA JHeprobio-
xoB CKJl B kauecTBe aprymeHTa B NEPBYIO OUYepeilb BRIIBUTAAN HEBOIMOIK-
HOCTb 0BECNEUNTL UMEHHO 3TH JIKCTITYATALMOHHbIE xapaxktepucTukna. OnHa-
KO OMBIT 0CBOCHMA 3Heprodnokos CK/l nokasan, uto NMpH HOPMAIBHONH JKe-
MTyaTauun OHM HE YCTYMAKOT DHEepProbloKam JOKPUTHHECKOrO NaBneHus. K
COXaneHuo, pabora sHeprobiokor CCKII (Onamcroyu-1, CKP-100) B nep-
BOC BPEMA CONPOBOXKAAIACE NOABICHUEM TPEUIHH B NAPOBIYCKHBIX 3/lcMeH-
Tax, BEINOJIHEHHbIX U3 ayCTEHUTHBIX CTalleH, BCeACTBHE KAK 1X HeOnaronpu-
ATHBIX (PH3HKO-MEXaHHYeCKUX XapaKTEePHUCTHK, TAK U HECOBEPIICHCTBA METO-
OB pacHcTa MO.ITOBEYHOCTH C YYETOM MEPEXOAHBIX PEKUMOB, H HeoTpabo-
TAaHHOCTBIO PEKUMOB MyCKa,

K snepro6noky Kasaroe-1 yae NPpA NPOEKTHPOBAHUH NMPEIBABIAINCE MO
MAHCBPCHHOCTH TPeOOBaHUA TaKue ke, KaK M K JApyTuM oHeprobnokaM Sno-
fHU, B HaCTHOCTH, CIKCAHEBHBIE MYCKH C YY4eTOM GONIBIIOH 1 BO3pacTaloLie i
M3 TOla B rojl HEPABHOMEPHOCTH rpahuka HATPYIKH. Yiosnersopenue Tpebo-
BaHWH K MaHeBpeHHOCTH 3Heprobnokos CCKIT ue JAOJKHO BEI3BIBATH KAKHX-
1160 0cobbIX npobiem.

BoaMoxHocT  ofecncueHus  HamexHoll OKCIUTyaTallii  3HEepProdIIo KoB
CCKIT noareepxaaetes 13-1eTHUM OnBITOM pabotst 25eprobnoka Kasaroe-1.
[Toutn Bece BozHMKIIME Hemonamxu 000pyI0BalHA MOIMIM TMOABHTLCA M Ha
00b14HOM dHeprobnoke CKJI.

Onpejenenble pesepssl NOBbILIEHHA SKOHOMUYHOCTH cojiepxKaTcd B CHU-
PKCHHH KOHCHHOTO JIaBNCHNA — JIaBIeHUs 3a TYPOHHOI. YMeHbleHHe KoHeu-
Horo fasiicnus Ha | klla yeeinuusaer KITJ] TypboycranoBok TOC npumepHo
na | %. OnHaKo ¢ yueToM TOTO, YTO TUTTHYHOE pacHeTHOE JaBlieHUE B KOH/ICH-
catopax KJC cocragngser 3-—-5 Klla, CTAHOBUTCH SCHBIM, YTO 0BECICYMTE
CHIKCHHE naBneHua Ha | klla — 5To 1oBOAbHO criokHas 3aaua, cBs3aHHas ¢
HEOOXOAMMOCTBIO YBEIHYEHHS U 6e3 TOrO OTpPOMHOH MOBEPXHOCTH KOHICHCA-
HHW KOHACHCATOpA, yBENHUCHHS pacxofia AeHULMTHON OXNax/atomed Bobl
H, B KOHEYHOM CHCTE — K CYUICCTBEHHOMY POCTY KAMHTAbHBIX BIIOWKE HU A,
KOTOpPBIE MOTYT MMETh JUTMTENIBHBL CPOK OKYNAcMOCTH.
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Tabnnna 10.3
[loTennnal coBepUICHCTBOBAHHA NAPAMETPOB TEPMOIHHAMHYECKOTO LHKA
Meponpuartue Othocurenbioe nossiwenne K1

TToBbITIEHHE TEMITEPATY PB CBEKETO Napa 0,02%/1°C
TloBbitlIeHHE JaBEHUS CBEXKETO Mapa 0,1 % /1 MIla
T[ToBHINIEHNE TeMMEPATY Pbl TPOMEXYTOUHOTO NEPETpeBa 0,015 % /1 °C
Hcroib30BaHME RTOPOTO HPOMEKY TOMHOIO 1IEPETPeRa mapa 1.2 %
CHUMEHUC JaBJIEHHS B KOHASHCATOPE 1% /1 xITa
[TOBBLILICHHE TEMIICPATYPEl INTATENBHOR BOIBI 0,02%/1 °C

[TocnenHuii 3Ha4UMBIH (DAKTOp, ONpelenAloL(Mi SKOHOMHYHOCTh, 3TO TEM-
neparypa numameivHol 800vi. B TEOpUH TENNOBBIX LIMKIOB NOKAa3aHO, YTO
oA Kaxkaold TypOOyCTaHOBKH CYmIECTBYET HEKOTOpas TEPMOAHHAMMUYECKH
ONTHMANLHASA TEMIEPATypa NUTaTeNLHOH BoAbl, npu kotopoi ee KITJ mocTu-
raeT MakcHMallbHOTO 3HadyeHuA. I1pn npoekTHpoBaHHK TypOOYCTAHOBKH (hak-
THUYCCKYIO TEMIEPaTy py NMUTATCAbHOH BOABI MPHHUMAIOT MEHBLIE TEPMO/IHHA-
MHYECKH ONTHMANELHONW. DTO TMO3BONAET YMEHBHIUTH KaITHTAJIOBIOXKEHHA
B CHCTCMY PEreHepanme, Ho yMeHbLaeT ¢e 3P (heKTHBHOCTE.

B Tatn 10.3 npusejeHbl HaHHBIE MO BO3MOXKHOH JKOHOMHH YACNBHOTO
pacxoja TemaoBod JHepruu TypOOYCTAaHOBKOH NpPH COBEpIUEHCTBOBAHHH
napaMeTpoB €e TepMOAMHAMHYCCKOTO LIMKIA.

Tabnuua 10.3 no3sonseT cpasy XKe CIENaTe HECKOIBKO BaXHBIX OLCHOK.

Kak oTmevaoch Bellle, B Hayaie 70-x rogoB XX B. Ha aHeprobnokax CKJT
TEMINEpaTypa CBEXKEIO napa M NMpPOMEKYTOYHOTO TeperpeBa Obina CHMXEHA
¢ 565 po 540 °C, uto npuBelo K NMoTepe SKOHOMHYHOCTH TYpOOycTaHOBKH
TONBKO MO 3TOI NpHYMHe Ha 3Ha4YeHHe

AN = (0,02 + 0,015)565 — 540) = 0,88 %,

T.c. nout Ha 1 %. Ecnu ougHWTE KONKWYECTBO TOMUIMBA, JOTOIHHTEIBHO
HCTI0NBb30BAHHOTO B TOMKAX KOTJIOB SHEPro610KoB (4 9TO NMPHMEPHO 3 T yCNOB-
HOrO TOM/IMBA Ha KaXabi#l | KBT-u BeipaboTaHHOMH 3/eKTPO3IHEPIHH MPH NPH-
MepHoIi exxeroaHoii BeipaboTke B 300 mupn kBt-u B Tewedue 30 ner), To ¢ro
CTOMMOCTbE MHOTOKpAaTHO IepeKpoeT 3aTpaThl Ha pelieHHe npobieMbl BO3-
BpaTa 3HeprobnokoB PoccHu Kk napameTpaM, 0CBOCHHLIM 30 NieT Haszaj.

BTopaa HHTEpecHas OLEHKAa — 3TO IKOHOMHA TOIIHBA TpH NEpexole Ha
CCKII. Ecnu ¢ napametrpes 24 MIla, 540 °C/540 °C nepeliTu Ha napaMeTpbl
napa 30 MIla, 600 °C/600 °C v noBblcHTbL TeMNepaTypy NHTaTebHOH BOABI
¢ 275 no 300 °C, TO 5KOHOMMUA TEIUIOBOH SHEPTHH COCTABUT

An = (0,02 + 0,015)60 + 0,1:6 + 0,02-25 = 3,2 %.
Ecnu npu 3TOM HCMONB30BaTh CLIC H BTOPOH MPOMEXKYTOYHBIA [I¢perpes
napa, T0 3KOHOMHS TENJI0BOH 3HEpPTHH cOCTaBHT 4,4 %.
TlonyepkHeM, YTO B JTUX OICHKAX HE YUYMUTHIBAETCA MOTCHLMAN [OBBILIE-

HUA JIKOHOMHYHOCTH, CBA3aHHBI C COBEPLICHCTBOBAHHCM TYPOMHBI (CM,
§ 10.2), KOTNa ¥ TENIOBOH CXEMEL.
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10.4. CoBeplUeHCTBOBaHME TENNOBOH CXEMbI Typ6oycTaHoBku

Onpese/ieHHBIC pe3epBbl NOBLILIEHHA SKOHOMHYHOCTH COJEPIKATCA U B Tell-
TOBOH CX€ME, a TOYHEE — B KOHJCHCATHO-NUTATENbHOM TpakTe, K Takum
pe3epBaM OTHOCHTCA:

MCrIOb30BaHHe Ge37eadpaTOPHON CXCMBI, KOTJla Jea3paTop MCKIKYaeTcs
H IIPH 5TOM 3KOHOMMTCA /IEKTPOIHEPIuA Ha 3aKauyKy KOHJgHCATa W3 KOHeH-
caropa Ha OTMETKY YCTAHOBKH [€a3paTopa M 3KOHOMMTCS TENJ0Ta napa, rno-
KMAAKOWETO 1€a3paToOp BMECTE ¢ HEKOHASHCHPYIOIMMHCS Ta3aMu;

HCTIO/IB30BAHUE IBYXTNOIBEMHOI CXEMBI NMUTAHHUA KOTJIA;

CHIWXKCHHE rH/IPaBIMYECKOTO CONPOTUBIIEHHA NMaponpoBosoB oT6opa napa
Ha PEreHePaTHBHBIC H CETEBbIC MMOJIOrPEBATENM, NO3BOISIOWEEe OTOHPATL Nap
IpH MCHBIUEM JIaBJICHHM H, CIIC0BATENLHO, 3ACTABUTL €r0 COBEpIIATh GOJb-
wyko padboty B TypOuHe;

YBC/IMMCHHE 4YHUC/IAa PEICHCPATMBHBIX TMOJOTpEBaTeicit, 06ecneyHBarouero
6OMbLIYI0 MOMIHOCTL TYPGHHBI 11PH TOM ke TeMNepaType oXTaskaoueit BO/IbI;

CHHXXCHHE THIAPABIUYECKOrO COMNPOTHBICHHA TPAaKTa MPOMEKYTOIHOrO
neperpesa;

Bce 3TH M HEKOTOpBIE JpYTHe yCOBEPIICHCTBOBAHUS MO3BONAIOT CHH3HTH
YACTbHBIA pacxon Tenna Ha TypGOyCcTaHOBKY NMpUMepHO Ha 1,5 %,

Taxum 06pasom, CyMMapHBIH Pe3epB NOBBIIICHHA KOHOMHYHOCTH LIS
BHCProG/IOKOB HOBOTO MOKOJIEHUS COCTABHT:

OT COBEpPLIEHCTBOBAHUSA TYpOUHLI 6,1 Y%

or nepexona Ha CCKII 3,2 %;

OT COBEPUICHCTBOBAHUA TENJIOBOH cxeMbl 1,5 %,
yTO B utore jaer 10,8 %.

AHaNOTMYHOMY YCOBEPLICHCTBOBAHUID MOXeT GbITh TOIBEPTHYTA H KOTElb-
Has ycranoska. E¢ KIIJI moxeT 6biTh yBenmuen npumepno Ha 2,5 %. Takum
00pa3om, pe3epB MOBBLILICHHA IKOHOMHYHOCTH OBBIUHBIX sHeprobnokor CKJI
Ha napameTpel 24 MlTa, 540 °C/540 °C ¢ KI1J 40 % npu nepexoe Ha CCKIT
COCTABIIACT NPUMEPHO 13 %, 4TO MO3BOJAET NOCTPOHTL dHeprobiok ¢ KIT/
n=1,13-40 = 452 %,

10.5. NapameTpbl M TeXHUYECKNE XapaKTePUCTUKM 3apy6exHbix
KNACCUYECKUX SHeprobNOKOB HOBOTC NOKONEHMUS

B Taba. 10.4 npusesenbl natibie o paboTaloumM, CTPOSIHMEA CIpoeK-
THpoBaHHBIM 3Heprobnokam CCKIT, Cnucok oxparbiBacT 58 3Heprobnokos.,
4TO CBHACTENBCTBYCT O TOM, 4TO 3Heprobnoku CCKIT nepectanu 6uiTh «3K30-
THKOTI» M BCE LIMPE BHEUPAIOTCA B TEINIOIHEPIETHKY, B MEPBYIO OUepe/b,
B Anonunu, lepmanun u Janun.

llpexne Bcero, ua tabn. 10.4 Bugno, uyToO KIIZT HerTto 3neprobrnokor
HOBOIO MOKOJICHHA cocTasnAeT 43—46 %. HcknroueHde cOCTAaBAAIOT
HECKOJIBKO dHEProbnokos ¢ eure GonpumM KIJT nerro (49—53 %), koTOpHIE
NOCTOAHHO PabOTAlOT C OYeHb HU3KOH TEMMEPATyPoil OXNnaxkuarommeii BOJIbI,
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NOCTYNAKIIEH B KOHIEHCATOPLI (MOPCKaA BOJA U3 MPHICHHBIX CIIOCB € TeM-
neparypoii 2,3—2,7 °C). OTi uudpel BIOIHE KOPPEIUPYIOT C TEMH, KOTO-
puie TIONYYEHBI BhILLE.

Hanee, obparum BHUMaHHE Ha TO, 4TO CONBLIUMHCTBO 3HEeprobinoKOB, AaH-
HEle MO KOTOPLIM mpuBeaeHbl B Tabn, 10.4, paGoraer Ha TBEpAOM TOMNIIMBE.
D10 ewe pa? TOBOPUT O TOM, YTO OCHOBHOH «Hulueil» And >Heprobrokos
CCKII aenswored neuieyronedeie TOC, a rasz cieayeT MeCneap30BaTh 414 yTH-
Jmzaumnondeix IINY.

Bce 3HeproGnoku MMEKT MOBBILUEHHYH) HayalbHYIO TeMIepaTypy napa
W/MITH TEMIEPATYPY NpPOMEKYTOUHOro neperpeea. [IpakTHueckn «cTaHmapT-
HOit» [ 3HEprob/IoKOB HOBOFO NOKONEHHA cTana Temneparypa 580 °C B EB-
pone 1 600 °C B Snonuu.

BonbLUIHHCTBO HOBBIX 3HepProGIOKOB BHINIOTHAETCA ¢ OJMHUM TIPOMEXYTOY-
HBIM N€PErpeBOM Mapa, XOTA, KaK OTMEYasoch BEILIE, BTOPOH Meperpes Aaer
npubaexky B KIIJ B 1,2 % (r1o apyrum oueHkam — 1,5 %). CeA3aHO 5TO C TeM,
4TO BBEJIEHWE BTOPOIC [IPOMMEPErpeBa CYUECTBEHHO YC/IOKHAECT KOHCTPYK-
HMIO M TYpOHHBL, W KOT.1a, CO34aBaf, KPOME TOrO, PAN BKCIUIYaTALHOHHBIX
npobneM. [ToaTomy ABa NpoMeXyTOYHBIX MEperpesa napa UCTNoNL3YIOT B OC-
HOBHOM B TeX 3Heprotyiokax, B KOTOpeIX 6e3 Hero o0oiiTHCE HeBO3MOXKHO. B
cBoeM OONBILIMHCTBE — 3TO 3HeProOIOKK ¢ OYeHb HU3KOH TeMnepaTypoil ox-
NAXAAI0WEH BOABI U COOTBETCTBEHHO OUEHE HUIKUM JIaBJICHHUEM B KOHZEHCA-
Tope. MmenHo i Toro, 4ToObl H30€KaTh BLICOKOH KOHEUHOH BII2KHOCTH, He-
06X0/JUM BTOPOii NPOMEAKYTOUHBIH Meperpes.

[Topasnarowee GONBLIIMHCTBO IHEPrOVIOKOB HOBOIO MOKOAEHUS BHITIONHE-
HO Ha HaualbHoe JaBineHue 24—26 MIla. 9o Takxke, cyada no nybnukauusm,
CBA3aHO C TEM, YTO YCJIOXKHEHHE KOHCTPYKUMH TYpOHHbBI (yBE/HUYCHHE 4YUC/a
CTYyNEHEH H COOTBETCTBEHHO IMIIMHAPOB, TPYJAHOCTH 06ECNeUeHHSA MIOTHOCTH
FOPH3OHTANBHBIX PAa3beMOB KOPIIYCOB C BBICOKHM BHYTPEHHHM JaB/ICHHEM,
CIOKHOCTB 0OccneueHns BUOPalMOHHON HaJAeKHOCTH BajlonpoBona TypOoar-
perata M APYTHC) CCroJHA HE OKYMAET BLIMIPLILIA B SKOHOMHYHOCTH,

BosbwMHCTBO 3HEprob10KoB HMEET MOUTHOCTE B iManasoHe 400—1000 MBT,
4TO, ¢ OJIHOH CTOPOHBI, MO3BOJAET OCTABATLCA B PAMKAX YMEPEHHOTO KONHYC-
crea L[HJ[ (2—3) u ofwero konuyecTra HUAUNAPOB (4—5), a ¢ apyroit —
obecneunts goctarcyHo Bbicokui KITJ nporounoil wactu TypGunbl. Bolb-
iMHCTBO 3HEProfyIOKoB, BBOAMMEIX B AnoHuu, uMeeT MowHOCTs 1000 MBT.
3aMCTHM, 4TO Jaxe 114 JOKPHTHYCCKHX Ha4YaAbHbIX napameTpoB napa CTpOH-
TEABCTBO 3HEProOACKOB MOUIHOCTHIO MeHee 600 MBT BeleTca B MCKIKOUUTENTD-
HBIX ¢ydanx, oOycnoBneHHBIX cneuuanbibIMU coobpaxeHusamu. Ha atom do-
He sHeprodnoku Poccun MowHoCTEIO 150—300 MBT, Ha KOTOpPBIX BLIPaGAaThI-
BACTCA MOYTH NMONOBHHA 3JICKTPOIHEPrHY, BBINIAZAT apXandyHbeiMH, HaxoHen,
obpaTuM BHUMaHUE HAa TEMIEPATYpPY MHUTATENbHON BOMABL 3neck 00HapyKUBa-
€Tcd ABHAA TEHACHUHA K ¢€ MOBBILICHUIO BILTOTh A0 310—340 °C, 410 Takxke
cyuteeTeeHHO nossiaet KT,

Koneuno, Boicokuii KIIJ BHOBE BBOAMMBIX 3apyOe:KHBIX MapoTypOHHHBIX
3Hepro60KOB 00yC/IOBIEH HE TOJIBKO HX NPEUMYUIECTBAMH B IapameTpax u
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COBPEMEHHASA TEM/TO3HEPTETUIKA TTIABA 10

Temnepatypa napa, "C

_{I VIR WO [ (RN T SN TR T VUM N (NN S SR SO B
1958 { 1990 1992 1994 1996 1998 2000 2002 Toa eroma
Puc. 10.12, Ocsoenne sneprobiokos CCKIT & suepreruxe Anownn

TCIUIOBRIX CXEMaAX, HO U B a5POJMHAMHYECKOM COBEPIUEHCTBOBAHMH CaMmoii
Ty pOuHBI, KOTOpas He oTpaxkeHa B Tabm. 10.4.

[lepsencTro B ocBoOeHMM sHeprobnokos CCKII, Ge3ycnoBHo, NpuHaunekuT
Anonuu. Ha puce. 10.12 nokasan rpaduk Bsona suepro6nokos va TIC Sno-
. Tlocne cTpouTeNLCTBA JIBYX IHCPrOGIOKOB ¢ AByMA MPOMEKYTOYHBIMHU
neperpesaMu Ha Temneparypel 566 °C/566 °C/566 °C, sSinonus nepemna Ha
CTPOMTENLCTBO SHEPTOOIOKOB TONLKO ¢ OHHM NMPOMEKY TOYHBIM TIEPErpPEBOM.
ITocne ocBoenus Temneparypst 593 °C, nauunas ¢ 1997 r. nauancs maccoBbIi
BBOZ JHEProbNOKOB Ha 3TH MapameTphl. Vike HaYaTel paGoThl HAll SHEProbIo-

KOM Ha HauaibHylo Temrieparypy 630 °C/630 °C, koTopwiii niiaHupyercs oc-
BOHTE B Onmxkaiiuiee aecatunerue.

10.6. OCHOBHBIE NPU4MHBI HU3KOW 3KOHOMMYHOCTH TIC Poccum

[locne Toro, kak MBI IPOAHANTM3MPOBA/IH COCTOSHHE TenaoIHepreTkn Poc-
CHH W JIy4WIHE 3ana/IHbIC TEXHOJIOTHH, MOXHO CHOPMYIUPOBATL MPHYUHBI CE
HU3KOH 3KOHOMMYHOCTH.

[1aBHOH NPHYKMHON HH3KON SKOHOMHYHOCTH TEIUIOOHEpreTHkn Poccuu aB-
N€TCA apXanvyHOCTh ¢¢ CTPYKTYPbI, BbIpakaromascs:

B HCMONB30BAHHM MOpANLHO ycrapeBwero obopynosanus TOC u TDI] ¢
npeodnajganueM ycTaHOBOK OTHOCHTEIBHO Masioil MOWINOCTH HA OTHOCHTE)Ib-
HO HU3KHE HavallbHble MapaMeTphl Napa;

B HMCMOJIE30BAHUM M3HOIIEHHOTO 00OpY0BaHMs C JUTHTENBHONH HapaGoT-
Koi, Tpeytowero GONbLMX 3aTPaT Ha PEMOHT M TCXHUYCCKOE 0GCIYKUBAHHE;

B HEPAUHOHANILHOW CTPYKTYPe TEHEPUPYIOUMX MOLIHOCTEH, B KOTOPOii
npeobiajaloT YCTaHOBKH 1na paboThl B 6a3oBoii uacTu rpaduka Harpysk,
OTCYTCTBHH MaHCBPCHHbBIX Ma30BBIX TYPOUH;
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3apybexHsie knaccuueckue napomypbutiHbie 3HepaobNOKU HO8020 MOKONEeHUS

B NMPAKTHYECCKH IMOJIHOM OTCYTCTBHH BbBICOKOOKOHOMHYHBIX Iapora3OBBIX

yCTaHOBOK,

CrnoxuBuieecsa COCTOAHHE TEIUIO3IHEPIECTHKH Poccuu 06YCJ'IOBJ'ICHO Kak

KpPHU3HCHEIMH ABJICHUAMH B JKOHOMHKE Poccun, Tak u HAYYHO-TCXHHUYCCKHM H
TeXHOIMOTHUYCCKUM OTCTABAHUEM 3HCPre¢THKH W 3HEProMalliHHOCTPOCHHA.

(US|

OG0~

10.

11.

KoHTpOnbHBIE BONPOCH

. 3anminute popmyny ana KITH verro TAC u HazoBUTE NpUMEPHBIE 3HAYECHHA BCEX
BeJIWYWH, BXOJIALLMX B HEC.

. Ha3oBHTE OCHOBHBIE METOMb! NOBLILIEHHA IKOHOMMYHOCTH TTTY.

. Ha3oBWTE OCHOBHBIE MCTOYHHKH NOTEPL JHEPrHM B NapoBoil TypOuke u obbac-
HUTE ux bH3UYECKYIO NIPUPOTY.

. Kak seimaasar cabnesu/IHbie NOMATKW M KaKOH BBIUTPEIIN B 3KOHOMHYHOCTH JAET
MX MCIOlIb3oBaHue?

. UTo Takoe MepHIHOHANLHOE MpodHInpoBanHe?

. KakoB (hu314ecKuil cMbICT MOTEPH BbIXOIHOH CKOPOCTH B MapoBoi Typbuie w
Kakum o0pa3oM ee yMeHbLIaloT?

. Kak ycTpoeHo pazHoiaropoe MHororpeGeH4aToe ymuoTHeHHe?

. Kakue napamertphb! nmapa Ha3bIBAIOT CYNCPCBEPXKPUTUYECKHMMU?

. Kakue HavanbHblE napamMeTpbl ZOCTHLHYTHl CETOIHA HA MapoCHNOBBIX dHEpTrodino-

Kkax?

HazoBuTe NpHMEPHBIE BO3MOMHBIC 3HAUCHHA JKOHOMMUY TOMJIMBA OT COBEPIICHCT-

BOBaHHs 11aPOBOH TypGHHBI, TENNORO CXEMBI M TMEPEXOAA Ha CYIIEPCBEPXKPHTH-

YeCKHE HAYaJIbHBLIE ITapAMETPHI.

Ha3zoBuTe OCHOBHBIE NPHYKHHBI HH3KOH 3koHOMuUYHOCTH TOC Poccuu,

Jluteparypa gna CamOCTOATENbHOrO U3yYyeHus

. Tpyxunii A, Tlepexod k yAbTPacBEDXKPHTHHECKHM [fapaMeTpaM napa — BaKieHlIas

zajgava Tennosncpretxu Poceun // Taxeioe mamunoctpoenue. 1994, Ne 9, 10. C. 2—8.

TposHoeckuii B.M., Tpyxuuii AJl. [lapoTypOuHueie HeprobAcKH HOBCIO MOKOMEHHSA //
Dnepretuk, 1998, Ne 2. C. 9—13.



[nasa odunHaduyamas

TEXHUYECKAS CTPATEMMSl OBHOBJIEHUS
TENJIO3HEPTETUKU POCCUU

Conepxanune

11.1. Texnuieckan crpaterus OGHOBNEHUs TenAOSHepreTvKM and
PA3ANYHBIX PErMOHOB Poccu

11.2. CocToAHHE ¥ NEPCNEKTHBL! CO3AAHUA COBPEMEHHLIX BHICOKO-
TEMNEpaTYPHbIX [TY POCCHIACKMM 3HEPTOMALIMHOCTPOEHUEM

11.3. TpoBnemsl ¥ NEPCNEXTMBE CO3NAHNA POCCHMCKUX napoTyp6uu-
HblX SHEProbNOKOE HOBOrO NOKOREHWS!

11.4. KOTAB C UMPKYIMDYIOLIMM KUNAWMM CROEM

KouTponbHble Bonpoch!

Jlutepatypa pns CamoCTOATENLHOIO M3yueHKs

11.1. Texnuyeckan crparerus o6HoBneHus TeNnNO3HEepreTHKU
ANS pasnuuHbIX pernoHoB Poccuu

[Toj TexHuYeckoii erparerucii obHOBNe HUs 3nepreTnku OyaeM moHumarh
CCHOBHBIC TCXHHYECKUE pelUeHHA, HANPABICHHBIE HA JTHKBHAALMIO WIIH CMAT-
YEHHE TEX MOOANBHBIX TEXHUYCCKUX HEJ0CTATKOB, KOTOPbIC XapakTCpHBI J1iA
POCCHHCKOH TETIOIHEPreTUKH. 37icck He Oy/ieM KacaTbCsl BOMPOCOB MHBECTH-
L1H, 3KOHOMUKH, PECTPYKTYPH3ALHH, 3aKOHOIATENLHOH 6a3bl 3MEKTPOIHEpre-
THKH, KOTOPBIC, KOHEYHO, HE MOTYT He BIIMATH Ha BBIOOP TEXHHYECKOI cTpaTe-
FHH COBEPLICHCTBOBAHUA 1 OOHOBIEHHS reHEpUPYIOWWX MomHocTeil. [1o cy-
LIECTBY, B OTOH IMaBE peub MOMJNET O HEKOTOPOH HeanbHOI CTPYKTYDE reHe-
pUpyloWuX MouHocTe# Poccun w 060py10BaHHN s HUX, KOTOPBIC LE/IECO-
o6pasHo co3aTh B Poccuu Ha 6ase MMEIOLIMXCA TEXHUYECKHX BO3MOXKHOCTEIH,
obecrieuuBaeMbIX TPUPOAHBIMA PECYpPCaMK U CTPYKTYpaMH, noTpebasouumu
SJIEKTPUYECKY IO H TETUIOBYIO BHEPIHIO.

Texnuueckas cTparterus HensGexHo 6a3UpPyETCA Ha HMEIOLMXCH (M4 npu-
obpeTaeMbix 3a pyBe:oM) TOMIMBHBIX pecypcax. UMEHHO OHM OrpeacsoT
FCHEPANbHBIC HANPABJICHUA COBEPUIEHCTBOBAHMA TENIO3IHEPreTHKH. B Ton-
AUBHOM OanaHce 3HEPreTUKU B HACTOAUIEE BpeMA Npeobrajaer npupouHblii
raz (64 % B 2001 r), 3atem cneayer TBepgOe TOMIMBO Pa3sIHYHBIX THUITOB
(30,6 % B 2001 ) 1 KuIKKe TOMMWBA HAa OCHOBE HedTu (5,2 %). 3Hauenue
(IPUPOAHOTO rasa B TernosHepreTure Poccuu ne senacres cnyuaitisiv, Kpo-
Me Toro, 4te Poccua obnagaet Gofslnmu 3anacamu U sMecTe ¢ CILA J00EI-
BacT IPUMEPHO (1OJIOBHHY NPUPOJHOTO rasa, BaXKHO YYWThIBATH, YTC OH B OC-
HOBHOM HCMONB3yeTCs B €BpPONEHicKON YacTH, rae nposxkusaeT 80 % wHacene-
HUsl, 2 0OeCTICYeHHOCTL TOMIMBOM HAXOAHTCA Ha yposue 20 %. Jlerkocts goc-
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TexHuveckas cmpameaus 0GHOBNEHUS mennosHepaemuku Poccuu

TAaBKH MPUPOAHOrO rasa moTpeGurtensm TpyOOMPOBOAHBIM TPAHCMOPTOM, a
TaKKe BbICOKHE 3KONMOTHYECKHE KauecTBa, OCOOEHHO, ¢ yHeTOM TOro, HTO ras
ucnonesyercs Ha TDIL KpynHBIX TOPOAOB, AENAIOT ras BECbMa [IPUBIEKATENIb-
HbIM BHAOM Tomausa ais TOC n TOLL

B roclieaH®e rofabl BCe 4alle rOBOPAT O LeNecoobpasHOCTH 3aMelleHHs
MPUPOIHOr0 rasa YIeM, MPHBOAS B MPUMEP TOIIHBHO-3HEPreTHH e CKHi
Gananc MUpoBOi sHepreTHku (ras — 24 %, yronb — 27 %, HedTr — 39 %,
aTtoMHas 3Heprus — 7 %, ruaposneprua — 3 %) wi CUIA, rme aons uc-
(1071p30BaHua yrna coctasnseT 50 %. OaHako B POCCHH COBCEM JpYrue ycio-
pus. TpegcTapnaeTcs, 4To Ans eBporefickoi wacTn Poccun ¢ npeobnagaHuemM
TIL1 1 HeOBXOAUMOCTBIO LIMPOKOMACIITA0HBIX MEPEBO30K YA Ha Gonbuine
pacCTOSHUS U K TOMY K€ €llle OPOMHBIMH 3aTpaTaMH Ha PEKOHCTPYKUHEO, MpPO-
croii nepepon pabotaromux TIC ¢ MPUPOAHOro rasa Ha TBEPAOE TOTIHBO ABNA-
eTCA HEPALMOHANBHEIM (2 BO MHOTHX CTy4asX — M HEBOSMOXHBIM). Tlonuepk-
HEM, UTO ceiiuac HIeT pedb He O CTPOMUTENILCTBE BbICOKOIKOHOMHHUHBIX JHEPrO-
6rox0B HoBOro noxonerus, Hanpumep Ha CCKII, a o mepenenke razoMasyTHbIX
KOTJIOB Ha TBUIEYTONIbHBIE. DTO HEPALMOHANBHO W MOTOMY, YTO OTPOMHbIE 3a-
Tpathl Ha MepeieNnKy KOTIOB € COXPaHCHHEM CTaphbiX HU3KOSKOHOMM'MHBIX Typ-
GHH W BCIIOMOraTensHOro 060py10BaHHs MPUHECYT TONLKO YOBITKH.

3aMeleHHe ra3a Ha JeKTPOCTAHIUAX eBPONeHcKoA yacT PoccHH 10JKHO
OCYLIECTBNATHCA FAPMOHUYHBIM cTpouTebecTBOM ADC 1 TIC HOBOrO MOKO-
neus. JlocTpoiika sueprobnokamu MomHocTeio 1000 MBT banakoscko, Ka-
nuHuHckoi, Kypckoii u PoctoBckoit ADC B Onukaliuine roibl — 9TO peaib-
10e 3aMeleHue IPHPOAHOro ra3a B TOMIMBHOM GanaHce eBPONeicKoi YacTy.
OpnHaKo peluTh MpobaeMy TONbko ¢ nomowbo ADC He yraerca B CHIly €€ Op-
raHHYeCKOro HEA0CTaTKa ~— HecnocoGHoCThI0 ADC K MOKPBITHIO MEpeMCHHON
4acTH rpaduKa INeKTPHUECKOH Harpys3Ku.

[To5TOMY reHepajibHbIM HaIPaBReHHEM OOHOBJICHHUS TCMIO3HEPIETUKH €BPO-
reiickoil yacTh PoccHM DOIKHO CTaTh CTPOMTENLCTBO [II'Y YTHINM3ALMOHHOIO
tuna, paboTaomuxX Ha MPUPOAHOM rase. MaccoBblil BBOI TAKHX M"Y rnozsonut:

0BeCcreUHTh SKOHOMUIO TOMHBA MO CPABHEHHIO C JNYHIIHUMH paboTaiouuMy
TOC B 25—30 % (1 9710 GyIeT peasbHas, BECbMa OLIyTHMas IKOHOMMS rasa);

pewinTs npobneMy TertocHabKeHUs W 3KOIOrHHM KPYMHbIX FOPOJOB ITYTEM
crpoutesbetia [TITV-TIL], uMeomux BeIpabOTKY JEKTPOIHEPrHH HA TEMNO-
BOM MoTpe6nenuy BuBoe GoMbuIy, YeM kiaccHyeckas napoTypbunnas TIIL;

o6erunTh mMpobneMy HeaOCTaTKa BOXHBIX PECYPCOB MUIs BOAOCHAOKESHHUS,
KaK TPy MPAMOTOUHOM, TaK M IPH 0BOPOTHOM BOJOCHAOKEHUH C rpagupHs-
MH, YXYALIAIOWUMH 3KONOIUYEeCKy 0 00CTaHOBKY (HAMOMHUM, HTO [II'Y Tpe-
OyeT BTpOE MEHbILIE OXNAXKMAWUICH BOABI, HEM KacCHYecKas TOC takoh xe
MOUIHOCTH);

CYILECTBCHHO 0ONerunTh NpobieMy MOKPLITHA [IEPEMEHHON YacTH rpadu-
Ka 3NeKTPUYECKOl Harpy3Ku B CHNy BhICOKOH MaHeBpeHHOCTH ['TY Inry,

obecreduTh peanbHoe peleHre NpodieMbl JKOJIOTHH Ty TEM PE3KOro YMEHb-
LIEHHS TEroBLIX BLIOPOCOB ¢ OXTaXIaroIel BOJOH KOHACHCATOPOB (BEAb AN
TOM e MOLHOCTH BOIbl TpedyeTcs BTpoe MeHbile!) U yXOAAIMMNMH razaMi KOT-

an



COBPEMEHHAS TEMNNOSHEPTETUKA TMABA 11

7I0B (BeAb TeMMeparypa yxoasmux ra3oe 3a KY coctaesnser 100—110 °C, a He
140—160 °C 3a xornoM kiaccuueckoit TAC), okcuaos asora (3a I'TY ux srpoe
MEHBLIE),

Koneuno, renepasibioe nanpasnenue crpoutensersa [V B eBponeiickoi
H2CTH BOBCE HE O3HAYAET M10JIHOE OTPULIAHKE LIENECO0OPAZHOCTH CTPOUTEBCTBA
T3C ppyrux tunos, ocoGenHo B Tex pailoHax, riue ecTh JenIeBble Yy (Hanpu-
mep, [leuopcknii acceiin BbICOKOKAUECTBEHHBIX sHepreTHueckux yrnei). Onna-
KO M 31€CH NOJKHBI CTPOUTHCH BBICOKOIKOHOMHYHBIE 3HEProbIOKU HOBOIO Mo-
KONICHUA, @ HE TUPAKUPOBATHCS MOPAJILHO yCTapeBIlMe 3HEProbIoKy.

JpYrHM BR)KHbBIM HCTOYHWKOM 3KOHOMMM MPHPOLHOTO rasa B eBponeiickoii
4acTH PoccMM JO/KHO cTath NOBBILIEHHE 3((EKTHBHOCTH UCMONL30BaHUS
BhIpaboTaHHOI 3MeKTPOsHEprun NPOMBIINEHHOCTBIO, TPAHCMOPTOM, KOMMY-
HaJbHBIM XO3AHCTBOM U T.J1.

Hecxonbko apyroii nomiua Gbirh TexHHueckas CTparerus 0OHOBNEHUA Ten-
JTOSHEPreTHKH B a3saTCKOH uacTH Poccnu, v oHa Takke NpUBA3aHa K TOMIMBY.
B paiionax noGsiuu npupongHore rasa (MecToponienns Menpexbe, YpeHroi,
AMOypr, moTeHUMATBHBIX MECTOPOMACHMI Ha wenehe bapeHueBa mops, Ha
Caxanune, B Jleno-Tyurycckoit u Xaranrcko-Bunoiickoii MPOBHHUMUAX) LENECO-
06pasHo cTpouTh yTUNM3auuounsie T1Y TouHo TakHe, KAk W B 3aMagHOll 4acTH
Poccun. B Cubupu u Ha JansHem Boctoke PacronokKeHbl KpynHeillHe yrosb-
Hele Oacceitnbl: Kysneuxui, Kancko-AunHckuil, sxHo-AxyTokuit, Caxanuu-
CKMH u p. B paifoHax 3Tux mecTopoxacHuii uenecoobpasHo coopyKaTh 3yek-
TPOCTAHUMU € BbICOKOKOHOMHYHBIMM dHeproGnokamu CCKIT.

HmeroTcs peruoHsl, npeoGnajaomuM TOMIHBOM B KOTOPBbIX fBNAETCSH
YIOMb, ONHAKO WUMEeTCA M NPUPOAHBIE ra3, cTaGunbHOE Kpyrnoroauunoe
UCTIO/Ib30BAHUE KOTOPOTO BO3MOMKHO B OFPaHUYEHHOM KonuuecTBe. B 3ToM
ciy4ae uenecoobpasHo crpourtensereo IV co cbpocom razos I'TY B koren,
KOTOpBIC MeHee S(EeKTUBHBI, uyeM yTHan3aLMoHnble [1I° Y, HO mosBONAOT
HCTIONB30BATE TBEPAOE TOIIHBO.

11.2. CocTosiHMe 1 nepcnexTMBL CO3AaHUS COBPEMEHHbIX
BbICOKOTEMNEPaTYPHbIX MY POCCHIACKUM IHEProMaLIMHOCTPOEHHEM

O6une HanpaBnenus TexHUuecKkoii CTpateruu OOHOBNEHHA poccHiickoil
OHEPTETUKH HE MOTYT GbITh peann3oBanbl 63 WMPOKOro POU3BOACTBA COBpPE-
MEHHBIX ra30BbIX TYPOMH 1t NapoTYpPOHHHBIX 3Hepro6rokos CCKIT.

B Hactoswee Bpems Poccust moxker TPOM3BOIUTE TONbKO ase I'TY, npu-
FOAHBIC AN MCMOJB30BAHMA B COCTaBe yTHAM3aUMoHHBIX [II'Y: ['T3-150
1 I'T3-160. O6e I'TY npouzsoasrtca JIM3.

lzoryp6unnan ycranoeka I'T3-150 Mpousia B CBOEM TPYAHOM pasBH-
THH ABa 9tana. B 1990 . va 'PRC-3 QAO «Mocanepro» (I'PAC um. Knac-
CoHa) Obula cMOHTHpPOBaHa mepsas [TV NPOEKTHOH MoWHOCTbiO 128 MBT Ha
HauanbHyio Temneparypy 950 °C u KI1JT 29 %. B 1997 . yxe ase Takux I'TY
OBLIH MIPHHATBI B OMBITHYO 3KCnylyaTanuio. 3aTeM Hayanach MOAECPHH3ALMS
omtoit u3 I'TY ¢ nepeosom ee Ha HaqdaibHyr vemneparypy 1100 °C,
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TexHuvecKkas cmpameeus 06HOBMEHUA mennoanepeemuxu Poccuu

Pue. 11.2. Céopra T'TI-150 JAM3 Ha ['PIC-3 OAO «Mocsnepro»

B pesy.ibsTate Mocle AByXJIeTHeH MonaepHusanuu Obila 1OLy4eHa I'T3-150,
napaMeTpbl KOTOpOH Npe/CTaBNeHbI BBIIIE B tabm. 7.1.

Konctpykuus I'T-150 [puc. 11.1 (cm. useTsylo Bkneliky) u 11.2] npencras-
nseT GIOYHO-TpaHCnopTabeb bl MORYTb, TPAHCTIOPTHPYEMbIH Ha (yHIaMeHT-
Hoit pame. OH COCTOHT M3 15-CTYNEHYATOr0 KOMTpeccopa, 4-CTyneH4arol raso-
BOI TypOMHBI ¥ CEKUMOHHOI KaMepbl CTOPaHMs, BKIOUAtONIeH 14 11aMEHHbIX
TpyD, M COOTBETCTBYIOIMX MNEPEXOAHBIX MaTpybkoB. PoTOp 3mexrporenepa-
TOpa NpUCOeNUHAETCS K BBIXOAHOMY Bady komnpeccopa. Fopaune otpaboTas-
lIMe raskl M3 BLIXOAHOTO [aTpyOka Hampapisiorcs B JbIMOBYKO TpyOy win
KOTEI-YTHIIH3ATOp.

Oranyme KoHCTpyKuuH TypOunbl ['TD-150 0T paHee paCCMOTPEHHBIX (CM.
1. 7) COCTOMT B ONMpaHKH POTOpA: OH ONMPAeTCs HE Ha JBa, & HA TPH OIIOPHBIX
MOAIIUIEHKA. YCTAHOBKA CPEHETO MOMIUHITHHKA B 30HE BBICOKHX TEMIIEpaTyp,
cHafkeHME ero Mac1oM dYepe3 MACIONPOBOMBL, MPOXOMALIME 4EPe3 1Y 30HY,
CYLIECTBEHNHO YCIOKHUIO KOHCTPYKIMIO ¥ CHU3HIO €€ HaNEKHOCTD.

Tpu ocsoennu ['T3-150, koTOpOE MPOMCXOAMNO OYEHB JOJITC H TPYAHO H
pe3y;1bTarsl KOTOPOTO Helb3s MPU3HATL YCICIHBIMH C TOYKH 3pEHHA NOCTHI-
HYTOH SKOHOMHUYHOCTH, ObIIO pelieHo MHOTO MpobieM, KOTOPHIE ABIAKOTCA
y310BHMH Ans co3nanus JIM3 otesectennbix ['TY. K HiM oTHOCATCR:

wiroToBeHue 3asonom TypOuunpix gonarox (JI3TII, r. Canxr-TletepOypr)
METOIOM TOYHOTO JHThA IO BBLITUIABIAEMBIM MOJEIAM MEPBBIX ABYX pAl0OB
OXJIaxKJaeMbIx pabO4MX JIONATOK;
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U3rOTOBJICHHE LUITAMMOBAHHBIX JIOMNATOK AnuHolt 735 MM mng 4-i CTYTICHHU
ra3oBOH TYpPOUHD;

OCBOCHUE TepMOOApbepHBIX NOKPLITHI M3 AHOKCHA2 1IMPKOHMA M fIOMa-
TOK M MIAMEHHLIX TPYO KaMep cropanus;

CO3TAHUC COBPEMEHHBIX MHOTOPErHCTPOBBIX FOPEIOYHBIX YCTPOHCTB s
KK 08 MIaMeHHON TpyGbt.

Ipu nososke I'T3-150 Gpitu BBITIOTHEHBL YHUKANBHBIE HAYyYHO-HCC/IEN0Ba-
TenbCKkUe paboThl Ha kamepax Cropatus, Kommnpeccope, razoroii Typoume
T.1. OTu paBorsl u BBOA I'TD-150 & OMBLITHYIO KCMTYaTALMI0 CO3AAKOT peans-
HBIE MIPEMIIOCHINKY And co3nanua JIM3 MOWHOU 3HepreTHueckol I'TY yco-
BEPLICHCTBOBAHHON KOHCTPYKLMH.

Bropyio I'TY, kotopyro CErojHs roTos nocraenats JIM3 — 3710 I'T3-160,
HM3rOT2BNIUBAEMAA N0 JIMLEH3NH GUPMBI Siemens. YVoke nourd 4 rofa B cocrase
[I'Y-450T npe I'TY SKCTy aTHpyoTes Ha Cesepo-3ananuoii T311 Cankr-1Te-
TepOypra. Konerpykius 3roii I'TY, kak T'TY V94,2, 101po6HO paccMoTpeta B
ra. 14, Ceiivac xe otMeTHm BO3MOMKHOCTH €€ HCIIONb30BAHMA 11 OBHOBIIEHUS
refiosnepreTukn Pocenn. Kak Buano us puc. 7.16 u 7.23. I'T3-160 oTHocsaT-
CA K TIEPBOMY MOKOJNEHMIO BRICOKOTeMIIEpaTypHibix I'TY, npuromusix nmis we-
MONIb30BaHMsA B COCTABE yTUAM3ALMOHHLIX [TV, Onnako, kak moxasano Huske
(cM. m. 14), nocne papa YCOoBepuweHcTBOBaHUH ['TD-160 npencrTaenset coboi
BIIONIHE coBpemeHHyo [TV, nossonIny nocrpours MY ¢ KIJT 50—
52 %. Kak yixe HEOJIHOKPATHO OTMEYANoCh, 3TO A2eT 3KOHOMMIO TOIINIUBA B
2530 %, u [II'V ¢ I'TD-160 MOXKHO CTPOWTB YIKE Ceromus.

Hononuuresnbho B MONBL3Y UENECOOOPAIHOCTH HEOTAOKHOIO CTPOUTENBCT-
Ba III'Y ¢ I'TD-160 moxHo yKasate Ha TO, 470 ewe fonroe spems Poccus Oy-
AET CTPAHON C OTHOCHTENBHO EIIEBbIM TIPUPOAHBIM Ta30M (HECMOTpS Ha He-
W30EKHOCTE €r0 CYECTEEH IO yropoxanus). Ilostomy naxe IIPH TAKOM
KIIJ (50—52 %), orHocuTesnsho HEBBICOKOM J1/1 COBPEMEHHBIX MY, penra-
GenbHocTh Takux 11TV g SHEPreTHKU Poccuu ouesnana.

Ewme oano comuenue s uenecoobpasHocTh cTpontensersa [V cI'TD-160
BO3HWKACT B CBA3U ¢ UCIIONB30BAHUEM 3HAUUTENLHON nonu netaneil sroii Iy,
3aKYTIAEMBIX 32 pyGexoM (10 HeohHUMATbHBIM AaHHbIM 10 40 %), B 4acTHO-
CTH, OXJIAXKJAACMBIX NOMATOK a30BOM TypOutib. OaHako GonbunHcTEO 3apy-
BexKHBIX Gupm, crposumx I'TY, rarke npuGeraot K yenyram crieuanusupo-
BAHHBIX [IPeAIpUSTHIA, H3TOTABNINBAIONMIUX, B YACTHOCTH, OXJIAKIAEMble no-
natku. Jdanee, JI3TJ! usrororun OXnaxnaemeie somatku ana I'TY 'T3-150
JIM3, ¢ yuacruem NpCANpUATAs «Mawmnpoekt (r. Hukonaes, Vkpauua) usro-
TosneHbl 18e I'TY I'T-110 (06 310M HIKE), BBINONHEH paGoyuit npoexr I'TY
I'TD-180, nns KOTOPOIt ni2HUpyeTes MPousBOACTEO OXNAKAACMBIX JIONATOK B
Poccun. Moatomy ecte HaAeXkaa, YTO usHauuBaeMsbie netany [T Y, tiocrpoen-
HEIX CErofiHs v B Onuxkatinrem Gyymenm, OynyT mocrenenyo samenstLes AeTa-
JAAMH OTCHECTBCHHOTO NMPOM3BOACTBA.

KoneuHo, nocne sgopna B SKCITYATAIMIO (1EPBOTO 3HEepro6ioka MIry-4s0r
¢ KIIZT 50-—52 %, Bosuuxaer BOTIpoc © crpourenserse IV ¢ eme Gonpuiei
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SKOHOMHMYHOCTBIO (54—56 % nnu 5758 %) ¢ ucronb3osanuem I'TY ¢ K11
36—36,5 % unu naxe 38—38,5 % (cm, Tabn. 7.2). Itu I'TY ceiiuac Heobxo-
AMMO 3aKymnarb 3a pydexom. Buino Obl Kkpaiitie xkenaTenbHo HOCTPOUT OJIHY
WM HCCKOsIBKO TakuX [V (Haipumep, oaHoBanbHY O TpexkoHTYpHYIO [1I'Y
€ MpOMEXYTOUHBIM meperpesom ¢ ['TY mowmocTbio 240 MBrt ¢ Temnepary-
poit yxondmux rasos 580 °C, ¢ pacuentol mydroii, ¢ GalinacHoi AbIMOBO
Tpy6oii U rasonaoTHEIM WHGEPOM, C IOAOrPEBOM TOMIMBHOIO 233 U BCTpPO-
€HHOR B Gapaban mea’pauMOHHOI KonmoHkoi) mus KPHTHYECKOrO W3y4eHus
MEepeOBOro 3apyOEsKHOTO OMbITa B OBNACTH CO3AAHMA BbICOKOIKOHOMHY HbIX
[II'Y. Tem cameiM B Poccun npoctTo cokpaTHres [IEPHOJ OCBOCHHUA COBpe-
MeHHbIX ['TY.

Onnaxo poccuiickas TEM103HepreTHka, B KOTOpOH B Onuxkaitmue 15—
20 nieT npeacTOUT 3aMeHUTh IIpUMEPHO 100 MaH kBT YCTaHOBNEHHO MOLIHO-
CTH, HE MOXKET U HE 10MKHA DasMpoBaThCa HA MHOCTPAHHON TEXHYKE BOOBIIE
¥ 3apyoexnbix I'TY B yacTHocTi. Takoe MHEHKE OCHOBAHO He Ha NarpuoTH3-
ME H NaXe HC JHEPreTH4eCkoii Ge30MacHOCTH (XOTH Y OHY UMEIOT 3HAYCHUE),
a [IPOCTO Ha IKOHOMHYECKHX cOOOpakeHMAX: TexHWueckoe ofcny)uBaHue,
PEMOHTBI, 3aMEHA NICTaJIell 1 OTEYECTBEHHOE CepPBUCHOE 06CTy KHBaHUE 06O~
AETCA Hawlel IHEPreTUKE CYIECTBEHHO AeLIEBIE, YeM HHOCTpaHHOE.

Ilepeoli peanbHoii COBPEMEHHOI OTEHECTBEHHOH BBICOKOTEMIIEPATYPHOM
I'TY, xotopas Haliner camoe wnpokoe TIPHMEHEHHE 8 3HEpreTHxe Poccuu, B
ToM yucne v B [II'Y, cnefyer cunrars I'TI-110 HOMEHANLHOM MOIHOCTEIO
110 MBT (cm. Tabn. 7.1). Tlepsas I'TV paspaGorana HIIIT «Maunpoexr», u
€€ MEePBbIH ONBITHEIN 3K3eMMNAp Obil U3roTOBNIEH B 1998 I B IPOM3BOACTBEH-
Ho#t xoonepauun HIIT «Mammpoex» n OAO «Poifunckue MOTOpBI». Pesynn-
TaTbl €r0 MCHObITAHHH, BHIMONHEHHbIE HA CNIEUHANIBHOM HCIBLITATENLHOM CTEH-
Ae Ha YKpauHe, MOATBEPAMIH (PABUIbHOCThL 32N0KEHHbIX B KOHCTPYKUHIO
TEXHUHECKHX penieHuil. Bropoit sksemmnsap ['T3-110 6bin yeTaHoBEH Ha M-
NbITaTenbHOM cTeHe HMpanosekoit I'POC ¢ uenbio mposeneHus pecypCHBIX
HenbiTaHui. B otanune ot neproro sxsemmiapa I'TI-110, MomHocTh KOTOpO-
FO TpH UCTIBITAHUAX [OINIOWANIach THAPOTOPMO30oM, Bropas I'T3-110 PUBO-
AWT SNEKTPUYECKUH reHepaTop ¢ Bhigaueii MOIHOCTH B 3JIEKTPUUECKY O CETh.

Koncrpykuus ['T3-110 noxazana ua puc. 11.3. Ona ocHOBaHa Ha OrbITe CO3-
AaHHs cynosbixX I'TY, ans KOTOPBIX XaPAKTEPHBI KOMIIAKTHOCTD KOHCTPYKLMH,
TOHKHME JAMCKH KOMIIpeccopa M TypOunbl M Ap. CNEACTBHEM ITUX KOHCTPYKTHB-
HBIX pELICHHiT ABUNIach 0YeHb Manas macca I'TY, He npeebiwaomas 50 7.

I'TY smimonHena mo npocToit TepMoAMHAMHueckol cxeme. OHAa umeer
ABYXOTOPHBIH pOTOP, OMMPAINICA Kak v Bee coBpeMetHbie I'TY Tonbko Ha
/iBA OMOPHBIX MOAUIMITHUKA 1 O0LEAMHAIOUIMIT POTOPHI KOMIIPECCopa 1 TYpOu-
HBL YIIOPHBIH MOAWMITHUK PACTIONOKEH B JIEBOi OIOpe ¥ COBMELLEH C OMOp-
HbIM MoNWHNIHKOM. Komipeccop umeer BHA ¢ anextponpusogom u 15 CTY-
neHeH. 3a aToi u mecaToil cTyneHaMu KOMTIpeccopa M 33 KaMepoii cropasus
YCTAHOBJICHB! NEPEMYCKHbIE (RHTUNOMMAKHDBIE) KTanaHl, o6ecneuuBaomme
yeroiuuselii mycx I'TY. Kamepa cropasus — pOTHBOTOYHAsA, TpyGUaTo-
kosbuesas, conepxamas 20 (mameHHpIX TpyO, MoxeT paboTtars Ha rase u
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Auakom Tornuee. TypOuHa uMeeT ueTeipe ctyneHd. OXnaxaawoTes COMIOBbIE
JIONaTKH MepBbIX TPeX cTyneHel u pabouune JIOMATKK NEPBBIX IBYX CTyMeHEH.

B nexabpe 2001 rn—sausape 2002 r. BbITIO/IHEHbI KOMIUIEKCHbIE 72-4acoBble
ucibiTanus Broporo sxzemmniudapa I'TY npu pabote Ha xxuakoM Tonnuee. beiio
npoBeneHo Oonee 20 MycKOB ¢ MOCNENOBATENbHBIM HArpYKeHHEM OT MUHH-
MaJIbHO# 1O MakcHMasbHOH Harpy3ok. MakcMManbeHas Harpyska cocTaBuiia
114 MBrT, a pocruruyteiid KITJ — 34,6 %. Pesuzusa ['TY mocne ucnbitanuii
BbIAABMJIA 3HAUHTENILHOE YMCTO Ae(EKTOB JNIEMEHTOB [IAMEHHBIX TPYO, COMIIO-
BMX M paboyux fOMaTok TypGuHBL, ABNAIMMXCA CHEACTBHEM [IHTEiiHBIX
,EI,ECI]EKTDB U3-3a HCOOCTATOYHO OTpa6OTaHHOFI TEXHOJIOMMH JHUTbA, 4 TaxKkKe
HewrarHol paloThl nuaMeHHbIX TpyO ¢ MpeBbILIEHHWEM TeMmmepatypel. B
HoaOpe 2003 r. Obimu npoeenexsl ucnbitanus W I'TY npuudra B OnbITHO-
MPOMBILIJIEHHYIO 3KCMnyarauuo. MokHO ObITh YBEPEHHBIM, UTO B Onuskaiimee
speMsa I'T2-110 Gynet noseneHa 10 HeoOXOAMMOM HAASKHOCTH.

B 2002 r. IM3 coemectHo ¢ AO «Asuaasurarensy (r. IlepMb) 3akoHuun
paGouuii npoekt TypOuubl 'T3-180 (puc. 11.4, cM. LBETHYIO BKIHKY) M NpH-
CTYMHWA K €€ U3TOTOBNCHHID. DT0 OyaeT BnosHe cospemennas I'TY cepuu FA
(cM. puc. 7.16), mapameTpbl KOTOpPOii npuseneHsl B Tadn. 7.1. Ee koHCTpyKuus
YAOBJICTBOPACT CaMbiM COBPEMCHHDbIM IPEACTABICHUAM,

11.3. Mpobnembl U NnepcnexkTUBbl CO3AaHUA POCCUMCKUX
napoTypoOMHHLIX 3HEPro6/I0KOB HOBOIO NOKOJIEHMA

CrparernyeckMM HaIlIpaBNeHUEM Pa3BUTUA TEINTOIHEPreTHKH, padoTaro-
miei Ha TBEPIOM TOMIIMBE, ABAAETCA CO3NAaHUE MapOTyPOHHHBIX 3HEpProO/IOKOB
HOBOTO TMokoneHHs, paboratommx Ha CCKIl napa, UMEONIMX COBEPUIEHHYIO
[IPOTOYHYIC YacTh M YJNYULICHHYIO TEIJIOBYK cxeMmy. IIpUHUMMHANBEHLIM B
3TOM [MepeYHe BOIPOCCS ABNSAETCH MMOBBIEHUE TapaMeTpoB rapa, KOTopoe
TpebyeT pelleHHs psfa MPUHUMITMANbHBIX, B IEPBYK OvYepelb, Hay4UHbIX W
TEXHOJOrHHIECKUX MPolsieM.

I'marHoii npobnemoli aBnsercd obecneyeHue pecypea B 200—250 Thic. 4 Ta-
KMX 3JIEMEHTOB 3HEprob/loKa KakK BbICOKOTEMMEpaTypHbie POTOPBl TypOUHBI,
KOJIJIEKTOPBI MAPOTIEPerpesare/icil KOTNO0B, MaponpoBoOaLl  Kopryca apMaryph,
YCTAHOBNECHHOH Ha HuX. KpHTHYECKUMH 3IEMEHTAMH B 3TOM MEpPeHHE ABNSITCA
poropel UUBJ v LIC/ naposoil TypOuHBI, AN KOTOPLIX OOLIMHBIE TPYIHOCTH
ofecreueHUs HEOGXOAUMOM IPOUHOCTH YCYTYOArOTCA TEXHONOTHUECKUMH [1PO-
GneMaMi H3rOTOBJIEHUA OMPOMHBIX [TOKOBOK BBICOKOIO KA4eCTBA.

CospaHue HOBBIX TYPOMHHBIX MaTepuasioB, 00naJaloMIMX HEOOXOAMMBIMH
paGo4HMH CBOHCTBAMM IPH CYTIEPCBEPXKPUTHUYECKHUX HAYASIbHBIX [TAPAMETPaX
rapa, aBjsercs masHoH nmpobnemMoil ocBOCHUA HOBOH CTYIEHH MapaMeTpos.
VYetaHoBHMBIUEECH COBEPLIEHHO HEBEPHOE MPEACTABIEHHE O NapOTYPOHHHOM
IHEPreTHKE, K&K O HarnpaBieHHH, JOCTHILIEM Mpeaesia CBOEro TEXHUUECKOro
pPa3BUTHA BBHIY HEBO3MOKHOCTH [IOBBILUEHHWA [1apaMETPOB [1apa, [PUBESIO
MPaKTHYECKH K MNONHOMY CBEPTBIBAHWIO PaloT B Halueill cTpaHe MO CO3AaHHI0
HOBBIX Marepuajnos. [[71sl BBICOKOTEMIIEPATYPHBIX POTOPOB HCIOAL3YIOTCS HM3-
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KONCrUPOBaHHBIE XpoMoMosiubneHosananuepsie crann P2 (P2M) u DU-415, a
Ui XOpNycoB — anajiioruuneie ctand 15X1MI®I, 20XM®I u 20XMJI.
HmeeTcs offbIT HCMONB30BAHNs BHYTPEHHUX Kopiycos LIBJI us 12 %-Hoi Xpo-
MHCTOl cTann. [103TOMY, roBOps O IEpPCHEKTHBAX CO3ARHHA HOBBIX TYpPGOUH-
HBIX MaTepuaioB 1uisi sHeprobnokos CCKII, k coxkanennto, npuxXoaHTes B 3Ha-
YUTE/ILHOH CTENEHH OPUEHTHPOBATBLCA Ha 3apyO0eHbIH OMbIT.

Crieungmaeckne npobnempl Matepuanos ans CCKIT cesszaHpl ¢ poTopamu
BBICOKOTEMIIEPATY PHBIX LIHIMHAPOB: CBEPXBBICOKOTO, BBICOKOTO W CPENHEro
(ans TypOuH ¢ ABYMS MpOMEKYTOMHBIMH [IeperpeBamu) naBnenuii. [masnas
npobiema — obecneueHue ATUTeNbHOMN POUHOCTH NPU JOCTATOYHBIX JKAPO-
CTONKOCTH, BA3KOCTH PaspylIeHHUs, CONPOTUBIEHHH MallOLMKIOBOH yCTanocTn
M TEXHOJIOIMHHOCTY U3TOTOBIIEHHA.

A8 XaKIOTO yPOBHS apaMeTpoB TPeOyIOTes CBOM MaTepuankl, B OlIpee-
JICHHOMH CTEIIeHM 3ABUCSIIUE OT OTMEUEHHBIX BbIllle OCODEHHOCTEH KOHCTPYK-
UMK TYPOHHBI M HAIMYMHUA OXNAKICHUA,

Mas Temnepatyp BriioTh 10 570—580 °C npuroaHb! HMeOIMECs MaTepHa-
JIbl, BO3MOXKHO MOAM(HUMPOBAHHBIE C LE/bIO HeGOMBLIOTO YTy IIEHUs XapaK-
TEPHUCTHK. B 4acTHOCTH, Al KPUTHYECKOTO HNeMeHTa TypOuHb — poTopa
cpe/iHero napnieHus — tpebyercs paspaGorka MOAHPULIMPOBAHHOK HU3KOIIe-
THPOBARHHOH XPOMOMONMOACHOBAHAMIHEBON CTAJIH C COAEpKAHUEM XpoMa 10
2 % M [IpHCAIKaMM HUKe/s, a30Ta U BoAbdpama. ITO [103BOJIUT CYILECTBEH-
HbIM 00Pa30M MOBLICHTh BA3KOCTE Pa3pyIUEHMs MPH COXPAHEHHW OCTAJIbHBIX
MPOUHOCTHBIX XapaKTePUCTHK.

Jna napamerpos 30 Mlla, 600 °C tpeGyiotes yiyuueHHbIE KapOIPOHHBIE
CTalM C coAepkaHueM xpoma 9—12 %. B otnuume o1 cranpaptHbix 12 %-Hbix
XPOMHCTBIX CTajeH, yNyUllIeHHbIE CTalH NErUPYIOTCS JOMONHUTENBHO HUOGH-
€M H BONb(PAMOM, B HUX YMEHbILAETCH B 2 pasa COAEpKaHUe yrhepona u mMo-
nubaena. Takue cTanu paspaGoTanbl B ANOHUU U B PaMKax espornelickoil npo-
rpammbl COST kak 1 OKOBOK pOTOPOB, TaK M IS JINTHIX 3MEMCHTOB apma-
TYpbI. CeroaHs cosaaHsl BCe OCHOBHBIC HEOOXOIUMbIE MaTepHANDL! IS YPOBHS
temieparyp 600 °C. OnHako BuickasbiBaoTca W GONee OCTOPOKHBIE TOYKH
3PCHHS, KaK [IDABK.I0, HE HCCIE0BATENAMH HOBBIX MATCPHANIOB, a IPOH3BOIN-
TEJIMU SHEpreTHeckoro 0dopyaosanua. CpaBHUTENBHO HeGOIBLLIOH pasGpoc
MHCHMH CBA3aH, KAK OTME4a/ioCh BhIILE, C PasiMYHOH KOHCTPYKUHEH TypOuH,
B YACTHOCTH, C MCIIONB30BAHHEM OXJTAKICHHS,

OtTHouleHne K cO3MaHMIO MarepHancs Ha napametpbl 35 MIla, 650 °C s
HacToAIee BpeMs ABOAKOE. C OAHON CTOPOHBI, HMEeTC MHOTONETHUH ONbIT
MCIIO/IL30BAHWS AYCTEHUTHBIX MATEPHANOB 1A JHeprobnokes DamucToyn-1,
®uno-6, CKP-100 u apyrux, a ¢ apyroii — noHumanue TOrO, YTO co3/aHue
COBPEMEHHOrO 3HEprobiioka A0CTaTOuHO GOMBIIOH MOIIHOCTH ¢ XOPOWMMH
OKCIyaTAUMOHHBIMY XapaKTePUCTUKAMW HA 3TH (1apaMETPhl HEBOIMOKHO
Oe3 coananmus noBeix Marepuanos. [1o3ToMy yixe ceifuac, HECMOTpSA Ha Heorl-
PEACNICHHOCTE CPOKOB [IEpEeX0oaa Ha napameTpsl 35 MITa, 650 °C, ocymecrs-
asoTes paboThl, HAaNPaBIEHHbIE HA CO34AHHE KPUTHHYECKOrO (M3-3a CBOCH
Maccwl) onemenTa — poropa LIC/L. Tlepbbie ucencnoBanus mMatepuana ciut-
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KOB MaccOoii 16—19 T 11oxaszanu, 4To o, Mlla
TAKWE MaTepuabl MOTYT ObITh co3- 400
aaHel B 0603puMom OyayineM.

HaubGonbuwux ycnexos B paspa- 300
GOTKe HOBBIX XapOIpPOuHbIX Mare-
puanoB aocturny ¢pupMel SnoHun u
eBporeiickue hupMbl B paMKax [po-
rpaMmbl COST, cneunaneno ocywe- s
CTBIEHHOI Ans paspaloTku xapo-
MPOUHLIX MaTepUaloB [Jis SHEpro-
Gnokos CCKII. 100 (-

Ha puc. 11.5 npeacraenensl aaH- 450 500 550 600 °C
Hble 110 AJMTENBHOH (IPOYHOCTH po- . :

u Puc. 11.5. CpasHeHue AIMTEILHOH HPOYHOCTH
TOPHBIX CTajcH. Ha l—'pa[‘?[‘)l/”{e 1okxasa- HNOHCKHX pOTOPHBIX cTagiei ¢ oTeMeCcTBEHHBIMU:
HO 3HAYEHHUE UTHTENBHOM POHHOCTH, | 00 pIMA: 2- cram, DUTS6.
nosnyueHHoe crieuranuctamu [1KTH
W JIM3 B pe3ynbTare MCMbITAHUI TYpOMHHBLIX POTOPOB [IOC/€ HX AJIMTE/IbHOH
IKkcniyarauun. BuaHo, uro oresectBeHHas XpoMoMmonubaenoBaHaauesas CTanb
P2MA (Touxa /) UMEET MPAKTHUYCCKH TAKHE JKE XAPAKTEPHUCTHKH, KAK W AIMOoH-
ckast ¢ranb | % Cr-Mo-V. Dkerpaiionsiuys XpuBoi 454 3TOH CTanM Ha TOBbI-
[IIE€HHBIC TEMIICPATY PbI MOKa3bIBacT, 4TO [IPpH pealibHbIX HAIIPAXKCHUAX B POTO-
pax B 70—80 MTIa npenesibHas Temieparypa ans Hee cocraeaser 575 °C. Ilo
CYLISCTBY, JTO O3Ha4aeT, YTO XOpOLIO OCBOCHHAad OTEHECTBEHHas pPOTOpHas
crans P2MA He Xysxe SroHCKOH U MoxeT ripuMeHaTbed ao 575 °C. .

Cranb TOS101 Geina paspaborana 8 Anounu B 60-e roas XX B, Ana poTo-
poB TypbuH ¢ HauvansHO#H TeMmuepatypoii 566 °C. [lepswlit poTop u3 Hee Gbi
MCIMOJNIL30BaH B TypOube MowHocThio 375 MBT B 1973 . K HacTosmemy spe-
MeHH u3 370 cranu u3rotoenexHo Oonee 20 poTopos wis TYPOUH MOUIHOCTLIO
Ao 1000 MBrT, B octoeHom, ans ICJL u LIBC/I.

VYiyulreHHas seicokoxpomuctas ctans TOS107, paspaborannas 8 1982 1. ¢
nobasiennem 1 % Bonb(pama, npeanasHaueHa Q18 poTopos TypOuH ¢ Ha-
YalibHOIt TeMniepaTypoid 593 °C. K HacrodnieMy BpeMeHH W3 HEe W3rOTOBJIEHBI
pOTOpPBI A8 UMAUMHAPOR TypOuH MowHocTEE0 10 700 u 1000 MBr. Hosas crans
TOS110 npepnaznauena ans TypOuH ¢ HauanbHOH Temieparypoit 630 °C. U3
Hee cHauana Obijiy M3rOTOBJIEHBI ITOKOBKY Maccoit 20 T ¢ HAPYKHBIM AHAMET-
pom 1060 MM, M3 KOTOpBIX OblnK B3ATbl OOPa3libl U MOJIy4€Hb! XapaKTEPHCTH-
KM, IpuBeAcHHbIe Ha puc, 11.5. OrteuectBeHHas crans DM 756 ¢ conepxaHueM
xpoma 10,5—12.5 % uMeeT ANUTE/bHYIO NPOYHOCTH (TOMKAa 2) Ha YpPOBHe
LuinTebHOH 1pouHocTH anoHckol ctanu TOS107, oanako ona conepxkur
DOJIbILE HEYUCTOT, YTO HEYAMBUTCTBLHO, IOCKOAbKY OHa pa3pabaTbiBajach euie
B 50-e roanl, KOTAa TEXHONOTHA TOJIYYEHHS CJIUTKOB M MIOKOBOK CYLIECTBEHHO
OTNHYasachL OT COBpeMeHHOH. 3TO O3Ha4aer, 40 yiyquieHHas Cralb [IOTpe-
Oyer NOBOOKM NI ofecrieyeH s HEODXOAMMOrO COIIPOTHRIIEHUS OXPYy [IUMBa-
HUIO, CKOPOCTH PacHpOCTPaHeHHA TPEIMH M BA3KOCTH paspyucHus. [ns pe-
IeHusA 3ToH npodnembl B Poccuu cyecTsyer 6aza /s NoJy4YeHHs COBPEMEH-

T
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HbIX MATEPHAIIOB IS MApOBEIX TYPOUH U KOTJIOB HOBOIO MOKO/EHHUs (1abopa-
topuu B LIKTH, HTHAUTMALL, BTH u npyrux opranusauusx). I[Tocne ynyu-
WIEHUA CTaNeH W NOIMOJHUTENBHBIX UCCEA0Banul Ha GonbuIMX 6a3ax (1o Bpe-
MEHH, HCCCN0BAHHH MaNOUMKIIOBOH YCTANOCTH, CONPOTHBIEHHA XPYIKOMY
Pa3spYIICHHIO ¥ pAcNpOCTPAHEHUIO TPEUIMH MO AEHCTBHEM CTATHYECKUX M
HIEPEMEHHBIX HArPY30K MOXET ObITh CO3/laHa MONHOUEHHAA TMepCIleKTUBHAS
CTajb /Ul BHICOKOTEMITEPATYPHBIX POTOPOB. MMerorea ¥ ApyrHe cranu [uis
UCIOJB30BAHUA 11 pOTOpOB Typbun CCKIL

AnbTepHaTusell paspaGoTKU HOBBIX KapOHPOUHBIX MaTepHasIoB ABNdeTCS
CO3NAHWE CHCTEM OXJIAXKICHUS POTOPOB B 30HE BLICOKUX Temreparyp. B oTiy-
{He OT JIONATOK ra3’oBbIX TYPOMH, JUIS KOTOPBIX TpedyeTcs MydoKoe oxaaxkae-
Hue (1pumepto ¢ 1300—1400 go 800—850°C), B nMaposoii TypOuHe B oxna-
HAICHHUH JIONIATOK HeT HeOOXOAUMOCTH, a nnd obecredeHus NO0CTATOYHOMN Ha-
ASKHOCTH, Kak BUIHO M3 pHC. 11.5, TpebyeTcs cHumieHue Temmeparypbl Me-
Tajia BCero nuuib Ha 40—60°C.

Hcronbsosanue oxmakaeHus ang portopos naposbix TypOMH Hayanock
B Havane 60-x rofos XX B., M B HACTOSWIEE BPEMS €0 [IPUMEHAIOT MHOME
¢GupmbI. YHuBepcanbHoll aBnsercs KOMOWHHpOBaHHas cuctema (puc. 11.6),
coveTaouan B cebe 37eMeHThl eCTeCTBEHHOrO (BHYTpEHHETO) W (PUHYAH-
TENBHOTO (BHELIHET0) OXNAKACHHS, LIMNUHIPDHI BBICOKOTO CPEMHErD AaBIie-
HU3A BBITIOIHEHBL B OAHOM BHEUIHEM Kopiryce (coBmeweHHblit LIBC/I). Boyck
CBEMCTO W BTOPUYHO NMEPErpeToro napa OCyECTBASETCA B CPEAHIOK YacTh.
CexHil map pacwiupsiercs B cowiax perynupyo e CTYIIEHH M MOCTYyHAeT
B IpOMEXKYTOYHOE YINIOTHEHHUE, [7Ie ero TeMIEpaTypa CHUKAETCS (IPU APOC-
CENUpPOBaHUH (ECTECTBEHHOE OXaakdeHue). 3areM K ApOCCeNHpOBaHHOMY
(1apy MONMCLIMBAETCA OTHOCHTENbHO XONOAHBIA Map w3 1epBoro orbopa

Puc. 11.6. Cxema yuusepcanbHol cHeTembr oxIaKIeHHN potopa ¢ cosmementsim [IBCT anou-
CKO#l TYpGHUB! dupmbt Toshiba MmouHocTs0 700 MBT Ha na pameipnt 24,1 MIIA, 593 °C/593 °(C:
! — nmpomeskyTouroe yILIOTHEItHE mescty UBJ1 w YUCHL; 2 — connosas kopo6xa YB1; 3 — BHyr-
peniit Kopuye, 4 — nogaua OXnaKIaAloWero napa 13 1nepsoro o1hopa; 5 — (104a%a 0xXNaXIARIICTO
[apa u3 BhixoAHoro rarpytka YBJI (stoporo oT6opa, Xon0Au0# Hirky npomneperpena); 6 — aua-
tparma BTOpOIt cTy nenn
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Ha pereHepauuio (NMpUHYANTENLHOE OXNanaenue). XonoJHas CMech JBHKET-
¢ BIOJIb MPOMEKYTOYHOIO YIUIOTHEHMs, OXJaxaas ydacrok poropa LIC/
¥ JIMCK €0 NepBOH CTYMeHH. DTOT ke JAHCK W 4acTh POTOPA noj auadparmoii
BrOpOH CTYNEHH NPHHYUUTENBHO OXNaXKOAI0TCA NapoM U3 CJESHYOWEro
otbopa Ha pereHepaunto. [lpu Harpy3kax TypOuHbl, ONU3KHUX K HOMHHA/b-
HOM, KOIa JTaBNeHHEe B KAMEPE peryiupyiolliel cTyneHu BENUKO U CHHKEHUE
TEMIIEPaTYpPbl TIapa BCJEACTBUE JAPOCCENUPOBAHUA 3HAYUTENBHO, MPUHYINU-
TeNLHOE OXJIAXJIEHHE MOKeT BooOlle He ucnonb3osatbed. Henb3s odoiiTrcs
0e3 Hero W npu paboTe Ha CKOJIL3ALIEM JaBJIEHUH.

Hcnonwiosanue otpabotasinero B [IBJ] mapa ans oxnamJeHUs pOTOPOB
peanuszopaHo LIKTH Ha 13 Typbunax mowHocTsio go 500 MBT. XoTa paspa-
00TaHHAS CHCTEMAa YCTAHABIUBANACh B OCHOBHOM C [IEJILIO MOBBLIMEHUS 3KC-
MAyaTaMOHHBIX XapakrepucTHk paborTaioiuX TypOuH (MOBbILEHUE MaJo-
LUKNOBOR JONrOBEYHOCTH, NPeayNpexaeHe NporuOoe BCaeACTBHE MOJ3yue-
CTH W T.J.), OH& rOJINTCS W JUIST OCBOSHUS TOBBILIEHHBLIX TEMNEPATYP Napa.

Eile paHblle NpUHYUUTENHHOS OXNAKUCHUE UCMOAb30OBANOCh HA ONBITHO-
NPOMELILLJIGHHOM HEeproONoKe ¢ npensktoueHHol Typouroit CKP-100 Ha napa-
merphl napa 30 MI1a/650 °C na Kawunpekoit [POC. TlpunyaurensHoe oxnam-
Jenue poropa LIC/I npuMeHsioch M Ha nepeoii B Mupe coBpeMeHHoH MolHol
TypduHe TOC XekuneH npu remneparypax 538 °C/593 °C.

Hnesa npuMeHeHUA TONLKO €CTECTBEHHOINO oxJjamacHus poropa LIBJ
BCJIEJICTBHE JIPOCCEMHPOBAHUA B MPOMEKYTOYHOM YTIJIOTHEHHU UCTIONL30BaHA
B MPEUTOWEHHN N0 pPeKOHCTpYKuuK sHeprobiokos 300 MBT npu oaHoepe-
MEHHOM TIOBhIIUEHUH HayansHOI Temnepatyphl o 570 °C. Tlo oueHkam cHu-
KEHHE TeMNeparypbl MOXKET cocTaBUTE Oostee 40—50°C, uTo KocTaTouHO s
obecneuenns aauTensHol npounoctH poropa LIC.

OnpeneneHHblii UHTEpEC NMPEACTABNAET AABHO MPHMEHAEMas B TypOuHax
CKJ AnoHuun cucreMa €CTECTBEHHOIO OXNaMI¢HUA, OCHOBAHHAA HA HCMONb-
30BaHWW HacocHoro 3¢ dexTa nucka peryaupymouieil ctynenu. Paspaborka
U HeenenopaHusl 3toi cuctemel (puc. 11.7) ocyuiecTRASIMCE TPUMEHUTETLHO
K potopy asyxnoto4noro LIB/I rypOuiiel MolgHocTeio 1000 MBT Ha napamerpbi
24,1 Mlla, 593 °C/593 °C dnounckoil dupmbl MuryOucu. OxnaxaeHne 1ucka
PEryJIMPYIONIEH CTYTICHW OCYNIECTRASETCA KMPOKAUKOM» YACTH «XOMOJHOIO»
rnapa M3 Kamephbl peryaupyiolleid cTYNeHH B MPOCTPAHCTRBO NEpell €€ JUCKOM.

Puc. 11.7. Oxnaxaenue 1HCKA H BAJIA 10/
HHM «X0JOAHLIM» rlapmu H3 It‘:l}lepbl [lE-
TYJTHpYIOmeil cTynenu:

{ — comosas kopoOka, 2 -— BLICOKOTEM-
neparypHas yteuka, 3 — OCHOBHON MOTOK
napa, 4 —-— AMCK pPeryadpyromen cTynenu;
5 - OXI@MKAAOMUE KaHalbl, 6 — OXJax-
JMEHHaA CMeCh
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[Tpu 310M pacxon mapa uepes OXTaXNAKWKe OTBEPCTUA NOAGHPAETCS TAKNM
o0pa3om, 4ToObl UMETHL B HUX TYpOY/ICHTHOE TeueHWe, obecneunBaoWwee Bhl-
COKHMI ypoBeHb TennooOMeHa. 3aTeM HarpeThlil Nap CMELIHBAETCA C BhICOKO-
TEMNCPaTypPHOH KOPHEBOH yTeuKoH, u cMech MOHMKEHHON TeMNepaTyphl No-
CTYNAaeT Ha& OXNAXISHHE CPeliHeH YacTu poTopa.

OnbIT ucnons30BaHUA cUcTEMBI OXNaxkaeHns B Poccun yxke nmeercs. Co-
BCPLICHCTBOBAHWE PACUETHLIX METOJMK OLIGHKH TEMNEPATYPHLIX MONEH oxna-
AIAEMBIX 3JIEMEHTOB TYPOHH U ONpelesieHne IKOHOMUYECKOH BhIFOALI OT BRE-
ACHHA OXNAKHEHUA MO3BONAT OGe3 OONbLIMX 3aTPAT MPOBECTH ONTHMHU3ALMKO
NapaMeTPOB 3TOH CHCTSMBI M KX KOHCTPYKTUBHbIE MCMOJIHEHMA 114 TYPOUH Ha
NOBBLIMIEHHKIE TAPAMETPHL NApa.

Hcnonb3zosatue 1060 cHCTEMBI OXJIAaKAEHUA NPUBOUT TGO K HELOBBI-
paboTKe MOWIHOCTH B TYPOMHE BbICOKONOTEHIMANBHLIM OTOMPAEMBIM NapOM
(Npy MPUHYJUTETLHOM OXMaXueHuu), TMEO K JOMONTHUTENLHBIM MOTEPAM B
MPOTOYHON YaCTH BCNENCTBUE 3aTPaThi MOLWHOCTH. [103TOMY cHCTeMa OXnan-
JICHWS JIOJKHA ObITh BLIMONHEHA TaK, YTOGbl BHIMIPHI OT MOBLIIEHHUA TIapa-
METPOB Mapa Mpu €¢ WCNONL30BaHHW NpeBbllan Heobxonumele sarparhl. [lo
MHOI'MM NPHYMHAM HCC/ISOBAHMA TENI000MEHa Ha HATYPHBIX TYpOuHax 3a-
TPY AHUTE/ILHBI U Upe3BbIuaiio Joporocrosiy. [TosroMy HeoOXoMUMbI co3Na-
HUE DKCTIEPUMEHTANBHEIX CTCHAOB, MOACIUPYIOIHUX TIPOUECCHl TeMNocOMena
U ras0AHHAMUYECKYIO KAPTHHY TEYEHHA Pa3sIHYHBIX MTOTOKOB Napa B TYpPOUH-
HOIl CTYNICHH, Pa3paboTka YTOYHEHHBIX METONOB pacueTa NoTeph B NPOTOYHOI
YaCTH OXJAXK/IAEMBIX CTYNEHEN ¢ OLEHKOH skoHOMUYeckoro addekra Ans Beeil
TYpbOyCTaHOBKH,

MoiKkHO ¢ yBEPEHHOCTLIO NPOIrHO3UPOBATH, YTO NONOGIO TOMY, KaK 0XJIaXK-
ACHUE IONATOK I'A30BBIX TYPOUH NPHBENO K PEBOIIOLIMK B 1a30TY pOOCTPOESHHH
W CO3JAI0 NPEANOCBUIKH K MOSABIEHHIO BBICOKOIKOHOMUYHBIX YTHIW3AINOH-
HbIX [TV, paspaboTka oxnaxueHHs nMapoBhiX TYPOUH NPUBEIET K AHANOIUY-
HOH peBotoumMK. ITo Tem Gosnee LenecoodpasHo, YTO B HALIUX HaY4HBIX Op-
FaHHU3aUUAX HAKOILIEH OIPOMHLIM 33/1eN B UCCNENOBAHUAX TennoobMeHa.

B oranune ot T'TY, naposeim typ6unam CKJT n CCKII B 6pismem CCCP
yaenanoch ocoboe pHumanue. Bolnu Bpemena, korgpa CCCP n WiKpoBan B
cTpoutenscTse sneprodaokos CKJI, BBEN B 3KCNIYAaTALMIO 1 OCBOUN HEPIO-
010k ¢ Typbunoii CKP-100 na mapametpri 29,4 MI1a/650 °C (1966 r).

C nauvana 90-x rogos XX B. HayuHO-TexHHueckas obuiecTBeHHOCTh Poc-
CHH, 06ecnoKoeHHAA HaMETHBILMMCS OTCTABAHUEM 3HEPreTUKH Poccuu B 06-
nactin ocsoeHus CCKII, mopnana sonpoc o HEOGXOUMMOCTH BHOBbL BEPHYTh-
CA K 11OBBLILEHUIO NIAPAMETPOB (31€Ch HEOOXOANMO B NEPBYIO O4EpPE)b OTME-
TUTb YCWJIMA YYEHBIX Ka(enpsl NapoBbIX U ra3oBbiX TYpOud MDH). Beiiu
NpopadoTaHbl pa3/iHYHbIE KOHLEMIMK TYPOOYCTAHOBOK C TYpOMHOH MOLIHO-
CTbto 525 MBT ¢ HauanbHbIM JaBNCHIEM Py = 29 MIIa. Temnepatypa caexe-

ro napa u napa npommneperpesa papbuposanach or 580 xo 600 °C. nasneuue
B komneHcarope p, = 3,4 klla, Temneparypa nurarensHoil BOJbI 1, =300 °C.

BapuanT ¢ ogHum npomneperpesom 6azuposanca Ha ycoBepLICHCTBOBAHHOM
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rennosoil cxeMe Typounnl K-500-23,5-4, eoinyienuoii JIM3 nna pafiona Dku-
Hactysa. Tlpu pacuerax NPHHATO, YTO NPOTOYHAS YacTh TYPOWHbI OTBEYAET
COBPEMEHHOMY VPOBHIO, JIOTIATKA NOCNENHEH cTymeHH umeer Jutnny 1200 mm
(Q= 11,3 M%), KI1]1 korna N, = 94,5 %. Urorn pacuera BAUAHUS TEMIEPATYPhl
napa Ha KI1J] sueproGnoka MowHocTeIO 525 MBT npn 0/IHOM NPOMENY TOYHOM
neperpese mapa NMpUBEACHbl HIXKE:

R o 580/580 580/600 600/600
KIIQFEI™ % v cnie v wne v e s 44,94 45,11 43,33

Kak BugHO, npu HayannbHeIX napamerpax napa 29 Mlla, 600 °C/600 °C
gnojHe poctixuM KITJL sHeprofnoxa werto B 45,3 %.

Ha puc. 11.8 npuseneHa tennosad cXxema 3HEProGioka ¢ ABYMS NPOMEXY-
TOYUHKIMH Neperpesamu. PesynnTaThl pacueTa BIMAHUS TEMIISPaTypLl Napa Ha
KIT/1 sneprodnoka mouHocTeio 525 MBT npu aByx npoMexyTo4HBIX nepe-
rpeBax MpHBEIEHBI HUXKE:

AT R« S 580/580/580  580/590/600  600/600/600
KON, % e 45,51 45,67 45,90

rlnl""r

BujHo, 4TO BBE/ieHHE BTOPOro MPOMEKYTOUHOIO MEpErpera No3poseT noj-
uath KIIJI npumepto ua 0,6 % aGcomoTHeIX, T.€. cakoHomMuUTh 1,3 % Tonnusa.
OcHoseiagcks Ha TuX paspadborkax, opraHuzauuamu Poccuu (BTH, JIM3,
LIHUHUTMAHI, 3u0, MDH, XT3) Oninu pazpaborannl TexHuuyeckue tpedosa-
Husl K 3Heprobnoky MouHocThio 525 MBT na CCKIL DHeprodnok BeimonHs-
eTcd ¢ OAHUM NPOMENYTOUYHBIM MEPErpeBoM I1apa Ha napameTphl Nepen Typ-

: N_=525 MBt

e —— -— —e ] - —=

ycnal
!
KoHneHc:;Tophl —I——-
|
KH1
KH3 KH2
il
e
mea7
LS 8 S T A
ITHA1 ITHA2 [IHO3 TH4 TTHAS IHO6

Puc. 11.8. Tenaosan cxema sneprodnoka ua CCKIl momuocteio 525 MB1:
AH — Oycrepuniit Hacoc; /TH — nwratensunill Hacoe: f/H — xonaencatHbiil Hacoc
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Ounoit 29 Mlla, 595 °C/597 °C ¢ narneHuem B koHuencarope 3,5 klla, Tem-
neparypoi nurarensuoit Boxbl 300 °C. B cxeMe npumeHeHb! Bce HoBeline
OTCUECTBEHHBIC M MUPOBbIE JOCTHXEHWA, TYPOHHA BLIMOMHAETCA B COOTBETCT-
BUM € MOCIENAHUMU NIOCTHKEHHAMH B aspoauHamuke. Oua coctout us LIBJ,
HCA n meyx HHJL. [Ipu paGore na kamennom yrie KI1J[ 3HeproGioka HeTTo
coctasnaeT 45 %, a Ha 6ypom — 43,5 %.

B okrabpe 1997 r. HayuHo-rexunuecknit coser PAO «EDC PoccHu» nocie
paccMoTpeHus pazpaboTok no sueprodnoky CCKIT Momuocthio 525 MBT oT-
METHIT €10 COOTRETCTBHE MUPOBOMY YPOBHIO M FOTOBHOCTh POCCHHCKUX NPO-
H3BOAMTENEH co3masath obopynosauue nas sHeproGnoka. B kauectse TOC
U1 CTPOMTE/ILCTBA IOJIOBHOID 3HEProdaoka Mo npenokeHuo Mopaosauepro
Oblla HameueHa Mopnosckas TPOC, na KOTOPOi#i paHee Npeanonaranoch CTpo-
WTL OHeprodnok 500 MBr ua crangaprubie napamerprt CKJI K COXKANECHHIO,
HECMOTPA Ha TO, YTO NPOLUNO MHOIO JIET, HUKAKUX NOABHIKEK B JanbHelLIeM
MPOSKTUPOBAHUHN 3HeProQiioKa HeT,

11.4. Kotnbl ¢ LMPKyNUPYIOWMM KUNSILUMM CROEM

[Ipu paccmoTpeHnH nepenekTHB KCMOMh30BAHMA TBEPIAOTO TOTUTMBA, B Ya-
CTHOCTH JU1s SHEPrOO/IOKOB HOROIO MOKOAEHMS, OJIHAM M3 OCHOBHBIX BOTIPO-
COB aABnAeTcA ero sddexrrBHOe cxuranne. [1oy nocrenuum B NEPBYH OYe-
peib MOHUMACTCS BLINMONHEHHE IBYX TPeOOBAHWIL: CHKUTAHME JIOJKHO ObITh
MOTHBIM, T.C. 3KOHOMWYHBIM, W OHO HE JOMKHO NPUBOAUTL K GONLIIUM Bbi-
Opocam BpeNHLIX BEWIECTB (B NEPBYIO Ou€pe/b OKCHIOB CEPhl U a30Ta).

Honroe Bpems 1ns CHKUraHNs WCMoNb3oBANCH K APOHOAAACT WCMONB30-
BATHCA TaK HA3LIBACMbIH haxervrblii Memod, npu KOTOPOM CM€Ch MEIKOpas-
MOJOTOrO Y W ropsuero Bo3jlyXa HEeNpephIBHO MOJAETCS B 30HY rOpeHus,
NONACPIKNBAS FOPALMH daken, ABNAOUINICS HCTOMHUKOM JIyYHCTOM M Teno-
BOH sHepruK Ana narpesa patouero Tena. Il BbINOJHEHHUS YKa3aHHBIX BhILLIE
TpeboBannii paspadboTaH u BHenpeH B NPAKTUKY LENbIH pAl PEKUMHBIX M KOH-
CTPYKTHBHLIX MEPONPUATHH, KOTOpLIE, TEM HE MEHEe, He MOTYT PelInTh npo-
Biemy B nonuoii Mepe. Iooromy nocneanue 15 ner BEIYTCA NOMCKH IKOIOIH-
HECKU YHCTBIX TEXHOJOIMHA CHKHIAHNS NPOKOH [AMMBI TBEPIbIX TOMINB, 0CO-
GeHHO 3HepreTHuecKnX TBEPALIX TOMNWB HU3KOIC KauecTea. B yucne takux
TEXHONOTHH HAXOMNTCA TEXHONOINA CKHIAHWS TBEPABIX TOMIHB B YUPKYAU-
pyiowen kunsuyem croe (HKC) npu armocdeproM yaeneuun.

Teopetnueckoil ocHoBoik ¢ynkuronnposanus kotnos ¢ [[KC smngercs
npeicTapnenue o xungujen cioe. Ecnu B HexoTopoil kamepe (puc. 11.9, a)
YCTAHOBMTDL PeLICTKY, HA KOTOPYIO MNOMECTHTL CJOMH YIUIs, H K PELIETKE NO1aTh
B HCOONLIIOM KONMYECTBE ROZNYX, TO MOCHE NPEABAPUTENILHOIO Pasorpesa
C/I0f HAYHETCH rOPEHUE TOMJIMBA C NOBEPXHOCTH C BhIACICHHEM razoofpas-
HBIX npolykros cropauud. Ilpu BocnmomweHnu croparouiero Tonauea Ha
pelieTke Oy neT NOANEPKUBATLCSA rOpPSILNI thukcuposanHslif cnoii. Byxer ocy-
LECTBIATLCA TAK HA3BIBAEMOE Cloesoe Cocuzanue TBEPAOIO Tonnuea. Ecmu
YBCIMYHBATEL MOAa4y BO3JyXa NOJ PEUIETKY, TO H& YaCTHIlbI TOMIMBA, HAXO-
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nsuerocs Ha peweTke, OyJaeT AeMCTBOBATH CKOPOCTHOM Hanop, KOTOpPhIH
6yaeT NPOTUBOMEHCTBOBATL CHUJIE TIKECTH, ACHCTBYIOLUCH Ha KaXIyto uac-
THLY TONNUBa. [IpM HEKOTOPOH CKOpPOCTH BO3AYXa 4acTULlbl TOMNJIHBA OKa-
KYTCSl BO B3BSILIEHHOM COCTOAHMU B MOIALEMHOM NOTOKE BO3JYXa, a TOJIIMHA
ropsiuiero cnos sospactet (puc. 11.9, 6).

ITpu manbHeliieM BO3PacTaHWN CKOPOCTH B CJIOE NMOABIAIOTCA OTHEIbHBIE
nyseipu Boznyxa (puc. 11.9, ¢), v TOMIHHA c10A BO3pACTAET €lfe GoJbIUE,
DTO TaK HA3bIBAEMBIH NMy3bIpbKOBbLIA KunAwWKi cnoit. OH BeaeT cebst Tak, Kak
BeAeT ce0a KUNAlas >KUOKOCTh, OTCIOAA M HA3BAHHE METOIA — CXKHIAHHWE
B KUTIALIEM CHOe.

Tlpu euie Gonplllem pacxole BO3NYXa NOJbeMHAas CUNa, AEHCTBYIOILaA Ha
YacTHI(bl TOMNHBA, OKA3BIBAETCH HACTONBLKO OONBINOH, YTO OHH HE yCmeBatOT
CIOpaTk W BhIphIBAKOTCS W3 Kumsguiero ciod. Ilpn naneHeiuieM yBenvveHwwH
pacxo/ia BO3AYXa BUAHMEINA CJIOH Wcue3aeT U NPOUCXOIUT MopeHue CKOMICHHH
YacTHIl TONHBA BO BCEM OOBEME KAMEPHI € HHTEHCHUBHBLIM NEPEMELINBAHKEM
(puc. 11.9, ). Bonbliiee KONMYECTBO YacTHL TOMIHBA HE YCMERAET CrOPeTh U
BLIHOCUTCA W3 KaMepbl. 3/1eCk HA HX MYTH YCTAHABNHBAIOT [IMKIOH — [[MIIHH-
JPHUECKHI cocy)l, B KOTOPOM NMPOJAYKTHl CFOPaHUA OTHENSAKTCS OT HECIOpeB-
wux yacTii. [1ponykThl cropanus HanpaBnAtOTCA BO BTOPYHO 4acTh KOTAZ —
KOHBEKTHBHYIO LIaXTYy — U Harpesa pabouero Tena (BoABl U Napa), a HECro-
PeBLUHE YacTHIIbl JABHIKYTCH B 3aKPYUYE€HHOM NOTOKE, oTOPAChIBAOTCA K CTEH-
KaM, NajfaloT BHH3 U CHOBA HANPABIAOTCA B KAMEPY IOpPeHUsi. 3TO U €CTh yup-
Kyaupyiowui kundwui crot. [maBHasa ero ocoGEHHOCTh COCTOMT B TOM, YTO
UMPKYTHPYIOUUA MATEPUANT B COTHHM pa3 NPEBBIIAST KOMWYECTBO BO3YyXA,
NOJaBaEMOI0 JIJIg MOPEHUS.

TlponykTiy
Cropaius

Tonka Tonka Loies
O _~0 OO
g o500 a
oPo 0o © ° (go °
aman

SO0 [SET [R5 e

1 T
Boanyx Boanyx Bosnyx Bosmyx

a) 6 6) 2)

Puc. 11.9. M3meHeHHe KHNAMEro C108 NpH Pa3IHYHBLIX KOJHYECTRAX BO3AYXA, NOAABAEMOTO
I8 TopeHUs

I
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COBPEMEHHAS TEMNO3HEPIETHKA TIABA 11

HMmeerca uenpiii pax cxem, peannsyomux rexxonornio L{KC. Paccmorpum
OHY W3 HUX, NOKa3aHHYl0 Ha puc 11.10. Yrone u3 6yHkepa nanpasnsercs na
BO3/YXOPacnpeeINTEIbHY 0 PELIeTKY TOIKH, O KOTOPYIO JUIs FOPEHUs No-
AaeTcs ropauuit Bo3ayx. Ha Hee xe us xpyroro 6ynkepa nocrynaer nisect-
HAK, KOTOPbIH BCTYNAET B XUMUUECKYH PEAKLUIO C CEpoil, CBA3LIBACT €€ U B
JanbHeHLIeM BMECTe C cyXoil 30/100 oTBOXMTCA M3 KOTNA. TakuM obpaszom,
MCKITIOMACTCA NONA/IAHUE CePbl B NLIMOBBIE Ia3hl U 3aT€M B BO3JYINHKI Gac-
ceitit. O6pasyromuiics KU1l cnoit nepeaaer 4acTh cRoeH TenIOThl pabo-
HEMY Tey, IBHAKYUIEMYCS B DKPaHaX, KOTOPbIMH OBIWLIOBAHBI CTEHbBI TONKU.
M3 BepxHe#H yacTH TONKM cMECh NPOAYKTOB CropaHus W 4acTHLl TONNMEBA, HE
CTOPCBIUMX B KUMAINEM CNOE, HANPABIACTCS B [MKIOH, [JIC NIPOUCXOAHT OT-
AC/ICHUE HACTHL HECTOPEBIIEIO TONAMBA OT NPOJYKTOB cropanus. Hecropes-
e ropaiue HacTULbl CMELIHBAIOTCSA C YACTHIIAMH CBEXKEIr0o TONIMBA, W OTa
CMECL MOCTYNACT B MOPAMIA KMOAULHI coH TonK. TIpoyKThl CropaHis mno-
CTYNAIOT B KOHBCKTUBHYIO WIAXTY, B KOTOPO#H pacnonokeHhl Apyrue MoBepx-
HOCTH HArpeBa pabouero Tesa: KOHBEKTHBHBIA NMepBHYHBINA n NPoMEe Ky Tou-
HLIH Naponeperpesateny, S5KoHoMaiisep, Bo3jyxonarpesarens. Ha Bbixone w3

—
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Puc. 1110 Cxema koraa ¢ LKC:

1 - Gyukep ¢ N3BECTHAKOM; 2 — GYHKCD ¢ yIvem: 3 — Tonka ¢ KUNSuiHM coesM; 4 — unkion; 5 —
KOHBEKTURHAA WAXTA; 6 — KOHBCKTHBHBIC HOBEPXHOCTH HAPeRa: 7 — 37TeK rpoduisTpel, 8 — AniMo-
Bas Tpyba: 9 — amsocog; /6 - so3ayxopacnpenenurensHas pemerka; [ —- 803AYX MUIA TOPEHMS;
1! —— oTBOA Cyx0ii 30mBt; [I] — cMech uacT HECTOPEBLICIO TOILIHRE H NPOIYKTOS cropauus; /) —
HHCTBIC NPOJYKTE! CTOPAHHA; ¥~ YBCTHIIB HECrOPERINETO TOILMEE; V] — JABIMOBHE 1435l
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TexHuyeckas cmpamezaust obHoaneHus mennoaHepzemuxy Poccuu

KOHBEKTHMBHON WIAXThl U3 NPOAYKTOB CropaHus yuansaeTcd JNeTyuas 3013, u
3aT€M OHH NOCTYMAIOT B IAEKTPOQPHILTPBl AN YUAJISHHS OCTATKOB JIETY el
30/1Ll, MOCJE YEro OHH HANPABJIAKOTCSA B ALIMOBYIO TpyOY ANA pacceUBaHUA B
BEPXHHUX cJIOAX arMocdepsl.

OnHa u3 OCHOBHBIX MeH, peanusyembix B kotnax ¢ LIKC, cocrour B ToM,
4YTO TEMNEPATYpa KHILILErO CJOA OKa3blBAETCH HEBLICOKOH — Ha YPOBHE
820—900 °C. Ilpu takux Temneparypax oOpa3oBaHHe OKCHIOB a30Ta WIET
OYEeHb MEIUICHHO. 3aMETHM, YTO B (aKeJIbHbIX MBUIEYIOJAbHBIX TONKAX TEMIe-
parypa ropeHus pocturaer 2000 °C. B cBowo ouepenb, HU3Kad TeMneparypa
ropeHus obecneunBaeTcs OWILIIUM pasMepoM dacTuy yma (ot 2 xo 25 MM) |
UX pa3o0LIEHHOCTBIO B KMMALIEM Clloe, B OTJIMYMUE OT MbUIEYTONLHOIC CHUra-
HUA, KOrga pasmep MbUIEBBIX HacTHI[ HAXOAMTCA Ha ypoBHE 200 MKM,

Jpyras axHas uies — MHOMOKPATHad LMPKYNALNS ropsued cMecH 30bl,
W3BCCTHAKA U CPABHUTE/IBHO HQGDHBLUOFU KOJIHYeCTRa MOABOAMMOID CBEWKEIO
TOINIHBA. DT0 00ECneunBaeT HE TOMBLKO XOPOIIYK) CEPOOYHUCTKY NPOAYKTOB
CropaHus, HO U CYIIECTBEHHO MHTEHCU(UIIMPYET 1POLece CHUIaHUAL.

Kotnnt ¢ LIKC kpome oTMeuenHbIX BbIlUE MPEUMYLIECTB UMEKOT PAJ IPYTUX.

1. B LHKC a¢dexTuBHO CKUraloTcs HEKa4yeCTBEHHbIE TONIWBA. YIIIW C
OonblKM coiepkaHuem nopossl, kotopsiit B LIKC urpaet posis LuupKyaupyio-
LIEro HANOJMHUTENS C0M; YIVIH ¢ BHICOKHM COJIEPAKAHUEM 30/1b1 M BNIACH, & TAK-
e TPy AHO BOCIIaMEHSAEMbIe TOMIHBA (C ManbIM BRIXOJIOM NETYYHX JIEKOBOC-
TJIAMEHSAIOLLMXCA [a30B).

2. B o1HOM M TOM K€ KOTJIE MOXHO CIKMIATh TOTIMBO PAa3’HOro W MEHMI0-
LWIErocs KauecTsa. )

3. lepen nopaueit B Tonky [IKC Tonnueo He Tpebyer Menkoro pasmona
(nocrarouHo JpobneHue), YTO UCKIKYaeT HeOOXOAUMOCTb B YIONbHBIX MENb-
HULEAX W YIY4LIaeT JKonoruueckyto obcraHosky na TOC.

4. OTcyTcTBHE OTAENBHBIX cepo- U a3oToouucTku (B kotnax ¢ HKC onu op-
I'&HWYECKU BCTPOEHBL B MTpoliece ropeHus) obecneynraeT KOMNAKTHOCTh 3THX
KOTJIOB, 4TO JEaCT MX MNPUBJIEKATENbLHBIMH Il PEKOHCTPYKIMKM JAeHCTBYIO-
unx TOC.

Bmecre © TeM, Mo cpaBHeHHIO ¢ NbUIEYroNALHBIMU KOTIamMK, KoTael ¢ LIKC
Gonee cnoxHel, paboTator B Gonee TAKEBIX YCNOBUAX (3031 NOBEPXHOCTEH
Harpesa 3anbICHHBIM MOTOKOM), HMEIOT MOBHLILIEHHBIH pacXos 3nekTpo3Hep-
I'HH H& NPUBOJ BbICOKOHAMOPHLIX BEHTHIATOPOB JUTA MOJAYM BO3JYXa B 30HY
rOpeHHs ¥ CO3AaHMs KUNANUEro closl.

TeXHUKO-3KOHOMUYECKME OIEHKH MOKa3bIBaIOT, 4To Kokl ¢ [[KC B 3HEp-
robnokax 150—200 MBT obecneynBaloT ce6ecTOMMOCTh INEKTPOIHEPIHH, Ka-
NUTA/IBHBIE 34TPAThl, 3aTParhl HA TOMIUBO, H& 0OCIYKWBAHWE W PEMOHT, HE
NPCBLIUAIIME RHATOIMUHbIE 3aTPAThl A4 NbIACY0JIbHBIX KOTIOR C CEPOOUH-
crkoii. [lpu sToM momuepkuBaercs, UTO Pe3yNbTAThl CPABHEHUS 3ABHCAT OT
SonblIoro ukcna GakTopoB U ONPeNENsiOTCs KOHKPETHbIMH YCTOBHAMMU.

O6nacts npumeneHns komioB ¢ LIKC — cKUTaHHe HH3KOCOPTHLIX TBEp-
JIIX TOTJIHB [IPY NAPONPOH3BOAXTENLHOCTH S0 250 T/u Kak ans HoewelX TOC,
TaK W NPOXOJALIMX MOZepHU3alMK. B Mupe B HacTosiee BpEeMS 3KCNyaTu-
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COBPEMEHRHAS TEMNOSHEPTETHKA MABA 11

pyetcst 6onee 200 sHepreTuyecknx kotnos ¢ LIKC, B ToM uucie ocgoeH 3Hep-
ro6nok MowHocThio 250 MBt, B Poccuu paspaBarbiBatorcs KOT/ml ¢ 1KC
NaponpousBoAdTeNbHOCTLIO 160, 500 n 1000 T/4 nnd cKUraHus KaAMEHHLIX U
OyphIX yried pasiauuHbIX MECTOPOAIEHUH.

LS

wn

KoHTponsHbie BONpocsi

Copmynupyiite reHcpansHoe HaNpaBiICHHE Pa3BUTHA TEMI03HEPreTHKH B EBPO-
NEHCKOM M aznarckoM pernone Poccniu.

Cepopmynnpyiite npeumymectsa ssoza M"Y B esponeifckoil uacti Poccuu.
Kakoe 06opynoBanue sBIAeTCA KIHOUEBLIM A COMAHMA BLICOKOIKOHOMHUHBIX
[ry?

B kaknx pernoHax POCCHH CTpOMTENLCTBO NBLIEYTONLHBIX 3HEPrOONOKOB HOBOrO
[IOKONEHHA ABNAETCA Hanbonee nepeneKTHBHLIM?

Kakas npoGnema simnsercs kmoueBoit ams nepexona SHEPTETHKH HA HAYANLHYIO
Temnepatrypy 600 °C?

Kakne snemeHTsl mapoBoii TypOHHBI SBIMOTCS KPHTHYECKUMH 1718 MOBBILIEHHS
HAYaJIbHBIX NapameTpoB napa?

ObvacHuTE QU3IMYECKHA CMBICT SBJICHHA KANAUETO CIOS,

B uem npeMMymecTBa U HeRXOCTATKU TEXHOAOTHH CHUraHMA TBEPIOro TOMJIHBA B
KHNALIEM CJ10€ 1071 TaBICHHEM ?
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CTPATEMAS NPOANEHUSA PECYPCA U PEHOBALIUU
PABOTAIOLLUX TIC

Copepxanue

12.1. Metoabl penosauun TAC 1 npobneMa NpoaNeHna pecypca

12.2. Mocnenctensa AnvTenbHoi paboTs MeTanna npu BLICOKOM
TEMMEPATYPE W MCHEPaHue pecypca

12.3. Texnonornn oBecneveHus U NPORNEHUS DECYPCA INEMEHTOB
SHepreTMyeckoro 0bopynoBaHua

12.4. YnpasneHwe CPOKOM SKCMyaTauum SHepreTH4eckoro
o6opynoBaHus

KoHTpOnEHEE BONPOCH

NuTeparypa AnA CamoCTORTENEHOIO W3y4eHKs

12.1. Meroabl peHoeauum T3C u npobnemMbl npoaneHus pecypca

«MopanrHoe» v «dhuznuecKkoe» crapeHue 3HepreTuyeckoro 0bopy nosaHns,
CpoK cnyxObl KOTOpPOro paccunTal He meHee yem Ha 40 neT, — BIOMHE €CTe-
CTBeHHbI Nporiecc. [paMOTHEIE 3KCITyaTallld U TEXHUYECKOE 00Cy RkuBanue
No3BoJfoT 0becneunTh €rc HOpManbHOE «PHIHYECKOE» COCTOSHHE B TSUCHUE
sroro cpoka. Tem He mMeHee, HeCMOTPA Ha TO, YTO TEMJIOIHEPreTHKA ABNACTCA
O4Y€Hb MHEPIMOHHOH OTPAC/IbIO TPOMBILIICHHOCTH, IHEpreTHyeckoe obopy Jo-
BaHUE MOCTOSHHO COBEPUIEHCTBYETCA. DTO NPUBOJNT K « MOPANLHOMY» CTape-
HUIO: YcTapeBliunit 00bekT umeer cymecTBeHHo Gonplinil pacxo TOMIKBA Ha
BeIpabOTKY 3NMEKTPORHEPruu, XYAIUWE MOKA3aTeNHd HANEKHOCTH, MEHbUIYO
MaHEBPEHHOCTE, Y€M YCOREPIIEHCTROBAHHbIe 3Heprobmokn. W Torna nosena-
0TCA IBE BO3MOKHOCTH.

[TepBass BO3MONKHOCTH 5TO MPOJAOMKEHNE DKCTAYaTalun TIPU NPUHATOH
CUCTEME PEMOHTOB M TEXHHYECKOro 06CMyKMBaHUA, IOCTENEHHO COKpalLas Bpe-
Ms ero paboThl, T.€. MOCTENSHHO neperois ero U3 padboTel B Haz0Boif uacTn rpa-
(HKa Harpy3ki cHayana B MONYTNHKOBYIO, @ 3aTEM — W B MUKOBYIO. YeM 3Haun-
TeNbHEE KMOPATLHOE)» CTAPEHHE, TEM MEHBIIEE BPEMA JOIKHO paboTarh HE3KO-
HOoMuuHOe o0opyaoraHue (TTpU TOM K¢ KaneHaapHoM cpoke cayxbul B 40 ner).
o cywecTry, MOMTH TAKWM MyTeM pasBuUBaiack sHeprervika CCCP B nonepe-
CTPOEUHKLIE IO/ibl COBETCKOH BacTh: ekerogHo BBoaunochk 8—10 maH kBT Ho-
BbIX MOLIHOCTEH, KOTOPBIC YACTHYHO 3aMCHANH CTIMCaHHOE He no «du3uyecko-
MY», & M0 «MOPATLHOMY» BO3pacTy obopyloBaHue (XOTA TIPH DTOM BCerga Ha-
XOHIHIHCH «(PU3HUECKUE» NPUUHHBL JUTA CIIMCAHMA), 4 Y4CTHYHO CIYXKHIIH ec-
TECTECHHOMY Pa3RUTUIO TENJO3HEpreTHkH. EcTeCTBEHHO, YTO Takas cxema
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COBPEMEHHASRA TEMTO3HEPIETUKA TT1ABA 12

GYHKLMOHUPOBAHUA TEMIOIHEPIETUKY TPeGyeT GONBIIUX CPEACTB, MOLLHOF
SHEPIOMAUIMHOCTPOHUTENLHOH 1 CTPOMTENBHON MPOMBILLINEHHOCTH.

Bropas BO3MOXKHOCTDb ~— 3TO NOCTOSHHAS PEHOBALMSA SHEPIeTUYECKUX 06Db-
€KTOB, HaNpaB/IcHHAd Ha MOBbILIEHHE TEXHUKO-IKOHOMUUECKHUX TIOKA3aTe ek,
OJTO NpU TOM K€ KAJEHJIAaPHOM CPOKE CIyKObl MPOJIEBAET «aKTHBHYIOY
AKU3HbL CTApEIOLMX BNEKTPOCTAHUMI, NO3BONAET COKPATHTH 3aTPAThl CPEJCTHR
Ha BBOJ HOBBIX B0NIEE DKOHOMUUYHBIX MOIGHOCTEH.

Haubornee BohiroaHoil spnsaeTcs peHoBaumus napoBeiX TypouH., YcoeplueH-
CTBOBaHUE NMPOTO4HOM YacTH TYPOHHBI, COKPAULEHUE NAPA3UTHBIX TIPOTEYEK B
HE, YMEHbLIEHNE NOTEPb TPEHUS B NOAMIHUKAX W APYrUe MEPOMpPHATHS
(em. rn. 10) cpasy ke NOBbILAIOT MOUIHOCTh TYPOUHbI 6¢3 HONONHUTENLHBIX
3aTpaT TonnuBa. B 6onblunHcTee ciyuaes Takas peHOBaimg Mo3BosSET COXpa-
HUTh HE TONBKO BCIO MHbpacTpykrypy T2C (TexHUUYECKOe BOJAO- M TOMIHBO-
cHaGKeHue, KOTEILHYI0 YCTAHOBKY M CHCTEMY PEreHepalum) U CHCTEMbl KOH-
TPOJIA W ABTOMATHKH, HO U QyHnamenT TypGoarperara. Bee »to ofecneunsaer
Mallble 3aTPaThl HA PEHOBALIMIO.

PeroBaiws npyroro o6opynosanns TOC meHee adhdekTUBHA ¢ TOUKN 3peHNs
SKOHOMHUYHOCTH: KaK OTMEHAJOCh BbILIE, 3KOHOMMUS TETUIOThI MPHBOANT K BIBOE
MCHbLIEeH 3KOHOMUW TOTUIMBA (3aTpaT Ha BLIPaGOTKY aMekTpostepruu). Koneu-
HO, MpH 3TOM MOI'YT DEIIATHCA HE MEHEE BaKHBIC NpoOIEMbl: YMEHbIIEHHE
BPEUHBIX BbIOPOCOB B OKPYKAIOLLYIO CPEMTY, MOBBILUEHHE HANEKHOCTH M T.1.

AGcontoTHO GeccMBICEHHOM, a eciiu BLITh CTPOTUM — BeCchbMa Manoddh-
(eKTHBHOIN sABNSETCA 3aMena ycTapeBIero o0OpYHOBAHMS Ha HACHTHUHOE.
Ero TexXHUKO-DKOHOMIMECKME TIOKA3aTeNln OCTAIOTCA HA MPEXHEM YPOBHE, a
«du3UYECKOE» COCTOSHHE HE UMEET, KAK Mbl YBUIHM HUKE, CEPhE3HLIX Mpe-
MMYLIECTB MEPE/l CNUCAHHBIM 060pY 10BaHUEM (XOTS, KaK NPaBWIo, TIPH 3ame-
HAX MMEHHO HA HETO W CChiNAIOTCA).

CTpykTypa reHepUpylomMx TEeNNOIHEPreTUYECKMX MowHocTel Poccun B
HACTOAIICS BpeMs yHUKAbHA. Jlo koHna 70-x rojos XX B. OHa pasBuBanach
O4CHL TMHAMMYHO W HU B Y€M HE YCTynana, a BO MHOIoOM Jake orepexana
TCTUIO3HEPIeTUKY 3aMaaublX cTpaH. OQHAKO, HAYMHAS ¢ cepeautbl 70-X rojoB,
OJHOCTOPOHHSA OPHEHTALMA HA TPEUMYLICCTBEHHOE cTpouTenncTro ADC n
NOCNCILYIONIEE €0 3aMOPaKHBAHKE, TIPAKTUYECKH NOJIHOE NPEKPAIIEHHE BIIO-
KCHUA UHBECCTHIMH B TEMJIOIHEPIETUKY M IHEPIrOMAIIHHOCTPOCHHUE B MOCIe-
HYIOLIHE FO/bl NPUBEIH K KOHCEPBAIIMH 3HEPIETHYECKOI0 000PYNORaHUA HA
TCXHHYECKOM YpoBHe Havana 80-x roxo (cM. Tabn. 9.6 BbINycka TOTOBHBIX
obpasuos Typouu). [Ipn HopmannHoM paseuTHM Hawel TEMIOIHEPTETUKN B
OTH FOJbl CEIOBANIO PA3BEPHYTH WHPOKUIA PpoHT pabor No cozganuto xapo-
MPOYHALIX MATEPHANIOB W TEXHOMOIWHA 1151 3HEProGI0KOR HOBOIO NOKOJIEHUA, W
TOr/la CeHyac Mbl UMMM Obl CTPYKTYPY I'€HEPUPYHOUINX TEMI03HEpreTHde-
CKUX MOUIHOCTEH COBEPIIEHHO JPYIOro YpPOBHSL.

Ceronina B Poccuu NMpakTUYECKH BCE KOHIEHCAIMOHHbBIE TeMJI03HEepreTH-
HCCKHEC MOLLHOCTH MOpanbHO ycrapend, MckatoueHue coctarnaioT 14 sHep-
robnokos 800 MBt u snepro6nok 1200 MBr, y KoTopbIX 3KOHOMHYHOCTE Ha-
Xomurca Ha yposne 40 %. Heckonpko myumras cutyauus ¢ TennoduKaumoH-
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Cmpameaus npodneHus pecypca u peHosayuu pabomarnuux TIC

HbIM 000pynoBaHKeM: sHeprodnokn 250 u 180 MBr, TOC ¢ typOunamu TM3
(T-175/185-12,8 n ITT-135/145-12,8) MOXKHO CHHTATh BMNOJIHE COBPEMEHHBI-
MH, XOTA M OHH TpeOyIOT peHOBAUMH ¢ LUETbI) YBEIHYEHUA BbIPabOTKH JMeK-
TPOYHEPrUY Ha TEIJIOBOM NOTpebreHu.

Takum obpasom, nojaBnAINas YacTh Napka reHEPUPYIOLMX MOINHOCTEH
(npumepno 100—110 mnH kBT) Tpebyer mubo 3amensbl, nu60 peHoBaumy. JTO
3a/1a4a TMTAHTCKOr0 MaciuTaba U B yCJIOBHAX, KOTJa HET MHBECTHHMIT Ju1g pea-
JU3aUNU OYEBUIHOTO npoexTa sHeprodnoka 525 MBT na CCKII na Mopaos-
ckoit I'POC (cm. ra. 11), roBoprTh 0 MaccoBOilf NepecTpoiike TeNI0dHEPreTHKM
B Omukaiflime rojibl He NPUXOINTCA.

Haxe npu camMoil ONTHMUCTHYHON peann3aunt niaHOB MO BBOAY BBICOKO-
skoHOMUYHBIX [II'Y, paboTarolnyx Ha npUpOAHOM rase, M MbLIEYFOIbHBIX
aHepro6nokos CCKIT noBoro noxonewns, notpebyerca obecneunts pabory
3HAYHTENBHONO Napka JHEepProd/IOKOB ¢ ManO’KOHOMHUYHBIM MOpPaJbHO YCTa-
pesmum 060pyl0BaHUEM NOCIIE BLIPAGOTKH MM H PACHETHOFO, H J1aXke NapKo-
BOr0 pecypca. B ¢BA3M ¢ 5THM BaXKHO NOHATH, YTO NPOMCXOMAHUT ¢ METANIOM
Hanbonee HArpy;KeHHBIX 3IEMEHTOB TypPOHH, KOTNOB, NAPONPOBOIOB U CyLie-
CTBYIOT M «(puU3HUEeCKHe» Tpeaenbl UX Hecyled cnocobHOCTH, nocne 4ero
NPOUCXOAMT WX Heu3OexHOe paspywieHHe. DTOT BOMPOC pPacCMOTPHM B
§ 12.2, a ceifyac BnomHe onpeneseHHO NOJYEPKHEM CHENYIOINEE: NAaXKE €CH
«u3nYeckne» BO3MONKHOCTH METala YKA3aHHbIX JJIEMEHTOB JOMYCKAIOT
BCCbMA CYLIECTBEHHOE MPOANIEHHE CPOKOB DKCNNYATAUMH (4 Mbl YBHIHM, 4TO
TaK OHO ¥ €CTb), NPOATCHHE pecypea —— ITO BECbMA JIOPOFOE H BBIHYXK/IEH-
HOE MEpOnpHATHE. ExecexyHIHble NOTepH, CBA3AHHbBIE C NEPEXOroM TONIH-
Bd, HEOOXOAMMOCTb YacThIX M JOPOrOCTOAMMX MHCNEKUMI (C NOTEPAMU OT
HEJI0BBIPADOTKH 2/IEKTPOIHEPIHH), 10BBIIUEHHBIE 3aTPAThi HA PEMOHT M 3aMe-
HY M3HOMICHHBIX DJIEMEHTOB, HEOOXOAUMOCTh B HONBLIOM KOJHMYECTBE pe-
MOHTHOFO NEPCOHANa, — BCE ITH HEJOCTATKH MOTYT ObITh ONpaBAaHbl TOJb-
KO TeM, 4TO yOBITKH noTpeduTeneil 3neKTPOIHEPrUH TIPH ee HeJO0MOCTABKE
OyayT eue HONBUIIAMHY,

Ouenpb 4acTo naxe ot pabotHHkoB PAO «EDC Poccun» MOMKHO ychblwiath
MHEHHE O JICUICBH3HE MEPONPHUATHHA No npoaieHmo pecypea. C TOYKM 3peHHs
KAMUTATbHABIX BIOXKEHWH 3TO NEHCTBHTENBHO TAK, OJHAKO C Y4ETOM TOCTOSH-
HOI'O NEPEKOra TOMNJIMBA W NOBBILIEHUS €10 CTOMMOCTH B [1EPCIIEKTHBE, MPone-
HHe pecypea O€3 peHOBaUMM MOMKET ObITh ONPaBAAHO JNHIIbL B OTAC/IBHBIX KOH-
KPETHBIX CJIY4asx.

12,2. MocneacTeus AnuTenbHoi paGoTbl METANNA NPU BLICOKO#M
TeMnepartype U ucyepnaHue pecypca

Bcee xapakrepuctuin meranna, pnutenbHoe Bpems npebbIBAKOINErO 11PH
BBICOKOH TeMINeparype, yXyamaTcd B 60/1bIISH HIN MEHBILIEH CTENeHN He3a-
BUCHMO OT TOFO, HAXOJHUTCS OH M0J1 Harpys3koi unu Het. IIpu BbICOKO# TeMne-
paType NpOMCXOJUT M3MCHEHHUE €r0 CTPYKTYPBl, # OH MOCTEIEHHO TepseT
CBOIO IPOYHOCTL. [0BOPAT, HTO METAT «CTAPHTCAY.
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Puzuueckas NPUYUHA CTAPEHMA COCTOMT B 3€PHUCTOH CTPYKTYype MeTamna
H 00pa3sOBaHHK MOP MO FPaHHUEAM 3ePeH. AHalu3 U3MEHEHHSA CTPYKTYPbl Me-
Tajula no Mepe cpoka cnyxObl 060pY/I0BAHUS 1TOKA3BIBAET, YTO IOCHE A0CTA-
TOYHO JUTMTE/IbHOFO BPEMEHH MO IpaHMLAM COCEJHHX 3ePeH MeTalla BO3HH-
KalOT OT/AE/bHbIE MHUKPOMNOpPbl, Buaumble npu 500-kpaTtHoM yseanyenuu. Ux
HHCNO PacTeT, U IOCTENECHHO MOABNAIOTCA LUENOYKH MUKpornop. B cBoro oue-
Peib UEMOYKN MHKPOMOP NMPH JalbHEHIIEM Pa3BUTHH MpoUecca MoJ3yHecTy
C/AUBAIOTCS B MUKPOTPELUMHBL, /UTMHA KOTOPBIX JOCTHIAET OJIHOFO-/IBYX 3€PeH.
MHUKpONOBPEAKIEHHOCTL METAMIA OUEHUBACTCA 110 OaNLHOMN cHeTeme (or 1 mo
5 6anntoB). OTCYTCTBHE MUKPOMOP, BbISBISEMbIX ONTHYECKHMI METOAAMH, CO-
oTBeTCTBYeT 1 Oaniy, HalM4yMe Mo rpaHHUaM 3epeH MHKPOTPEINHH UTHHO
0,2—0,3 MM M nosBNEHHE MaKpOTpPEWMH — 6 Oatam, IIpomMerky TouHBIE
OUCHKH COOTBETCTBYIOT PasHOM JUIMHE MHKDOMOP W UX YMCITY B NOJE MUKPO-
ckora ¢ 800—1000-kpaTHBIM yBeTHUCHUEM.

Ha puc. 12.1 nokasana 3aBHCHMOCTb pa3pyLIAIOMMX HATPAKEHHH B feTAM
O OT TaK Ha3bIBaeMOro napamerpa Jlapcona—Munnepa

P=T-10320 + g 1)), (12.1)

rae 7 — abcontoTHas Temneparypa; T, — BpeMA npedbIBaHHs MaTepuana npu
aToH Temnieparype. [lapametp P xapakrepusyeT TpeGoBanue k Matepuany me-
Tanu npopaboTark YHCNO YacoB T, IpH TeMneparype 7, u Torna xpusas o ()
AacT TO HAMPpPsAKEHHE, KOTOPOE CrI0COOHO BhIAepKarh AeTanb. HaoGopoT, ecnu
AeTanb paboTaeT Npu HanNpsEHNN O 1 Temnepatype 7, To KpuBas o (P) onpe-

o, Mila

500 |-

I ] l
16 18 20 22

P=T(0+lgt) - 103

Pac. 12.1. Bananue auareasnoif paGotTe MaTepnana poTOpa NpH BBICOKOI
TEMNCPATYPE HA CT0 JTHTEILHYH NPOYHOCTD:

! — nonoca pasbpoca ANKTEIBHON NPOYHOCTH ATTA LEHTPANEHOM YacTy poTopa
Hepeil BBOAOM B 3KCTITYATalMi0; 2 ~— TO e NOCHE MTHTEIBEOI SKCMTyaTawHm
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Cmpameazus npodnexus pecypca u peHosayuu pabomawwux TOC

JIENSeT 3HAYeHHe napaMeTpa P, a U3 nocieHero MOXHO MOJy4HTE BO3MOMKHOE
Bpemsa paboTtbl gerand. Ecnu, HanpuMep, B JeTaln JASHCTBYET HanpskeHWe
o = 100 MIla (mpuMepHO Takue HaNpAXEHHA ACHCTBYIOT HA pPACTOYKE LEITBHO-
KOBAHOrO pPOTOpa), a MPOYHOCTh MaTepHana oTpaxaeTcs 00macTbO /i1 HCXO/-
HOFO (B COCTOAHMH TIOCTABKM) MaTepuana, To rpu paborte Aetand napaMetp P =
=21,8 n u3 dopmynsl (12.1} nerxo nonyuuTh, uTo npH Temneparype 520 °C
MatepHal MoxeT npopaboTarh T, = 33,8 MJIH 4, MOC/IE 4Ero B HEM NOABUTCA Tpe-
mnHa, B peiicteutensHocTh yike mocne 130—150 teic. 4 pabGoTel Benencreue
npeObIBaHUSA TIPY BLICOKOH TeMneparype npovyHOCTh MaTepuaia H3MEeHHTCd,
napaMeTp P CTAHET paBHBIM 19 K ero BO3MOKHAA JONFOBEYHOCTb COCTABUT T1pH-
mepHo 1 660 000 u, T.e. ymeHsintcs B 20 pas. C y4eToOM €CTECTBEHHOrO pas-
Opoca ¢BOWCTB MaTepHasa, 3HAYUTENBHON YYBCTBUTENLHOCTH Tp, K OTK/IOHEHHAM

B HANpAXeHHAX H TeMmreparype jaonroeeyHocte B 1 660 000 u  He asnsercs
ype3MepHOi.

Ha puc. 12,2 nokasaHo pacripefiefieHHe BA3KOCTH paspyulenna K. (em.
B 1) BIONBL POTOpAa UHAMHApA, KOTOpas XapakTEpH3yeT COIPOTHBNEHHE
METa/la XpYNKOMY paspylleHHIo NpH HanH4YuK TpelniH. CBexkuil nap u nap
M3 NPOMEXYTOUHONO MEPerpeBa B TaKOM LIWIMHIAPE MOABOANTCA B CPEIHION
30HY, H NOJTOMY OHa caMas ropsvad. BuaHo, 4TO B 30HE NOABOJIA CBEXKErQ napa
H mapa nocje NpoMeXxyTOYHOro naporieperpesarens nocne 130—150 Teic. u
SKCNTyaTauMy BA3KOCTE pa3pylUIeHHs MaTepHala CHH3WIACch NPUMEPHO HA
20 %, n TOrna feTanb paspyLIHTCa XPYNKO NpY HATHYHH TPEIUHBI IPUMEPHO
Ha 50 % MeHblUel, yeM meTalb U3 HCXOAHOTO MaTeprana. .

BricoKoTeMIIepaTypHas 30Ha

K, MITa - p03 b

100

100°C

50|—

20°C

0

Pre. 12.2. Herpajauns conpoTHEAeHNs XPYRKOMY Pa3pyLUICHHIO POTOPHOEH ¢TAAN
BLIEACTBHE AANTEABHOI IKenayaTaunn (ucnuiTanng o0paiuos npu 20 n 100°C)
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BrlcokoTeMNepaTypHas 30ia

S 'VG-:!:I t& a WU
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|
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180

160 [~

Puc. 12.3. [Ierpasauns Teepaocrn (no Bukkepey) poTopHeii cTanu neoesereue 1H-
TeAbHOH JKCNTYATAUNH

Touno Takxe yMeHbLIaeTCa TBEPAOCTh METANIA {puc. 12.3), orpaxaromas
€ro Npo4HOCTb: NpebbiBaHUE NP BBICOKOH TEMNEPATYPE CHEXKACT N ITY Xa-
PAKTEPHCTUKY MeTasna.

An Toro, YTOOB! MOHATE CYTh ABJEHHS, PACCMOTPAM pe3y/bTaThl aHaIn3a
BIMAHNA TEMNEPATYPbl M BpeMEHH NpeOBIBAHUA T MaTepuana npu BBICOKOH

TeMneparype (BpeMEHH CTAPCHHSA) HA BPEMS J10 Pa3pYICHHA T ), NOJIyYEeHHOE

B MCHBITAHUAX 00pasuoB nocne crapeHus. DTH Pe3yNbTaThl NOKasaHbl Ha
puc. 12.4 (aHanu3 J0KT. TexH. Hayk B.®. Pesnnckux). [To ocu abecuuce rpa-
(GuKa oTI0XkKeH napameTp

Py=T(gt—2lgT +25)-10-3, (12.2)
1

Ilapametp P|, 3aBucawuii or TEMIEparypel U BPEMeHH CTapeHUs, onpene-
JIACT CTPYKTYPY METAIA: €CNK, HANPHUMEp, MaTepuan paboTaeT KOpOTKoe BpeE-
M [IPH BLICOKOI TEMriepaType Wiu JTHTENLHO, HO NPU Manoii TCMMNEPAType, a
napameTp £ 019 9THX JIBYX C/1y4YaeB OMHAKOB, TO CYUTACTCA, YTO H CTPYKTY-
pa METallla B 5THX ABYX Cly4Yasx TaxKe OJMHAKOBA. ECiiM M3 paznnunbix 30H,
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Cmpamezus npodneHus pecypea u peHosayuu pabomarnowux T3C

HATIPUMEP POTOpA, NPOCHYXKHBUIEFO NOCTATOYHO ITMTE/BHOE BpEMS, H3r0TO-
BHTL 00pa3ibl, TO X CTPYKTYpa OyaeT pas/iMuHOl 1 ee MOMHO XapaKTepH3o-
BaTh COOTBETCTBYIOUIMMHU 3HaYeHUIMH niapametpa P,. Ecnu tenepe Bee 311 06-

pasibl HAFPY3HUTh OJJMHAKOBBIM HanpsxeHHeM o, Hanpumep o = 160 Mlla u no-
MECTHTE B CPELy ¢ OAHMHAKOBOH TEMNEPATY POH, TO Yepe3 HEKOTOPOe BPEMA T,
OTIOKEHHOE 110 OCH OPJMHAT, NPOM30HAET pa3pylleHHe 3THX 00pa3LoB, NpH-
4eM Bpems npebbiBaHHA N0 HArpy3ko# T, 3aBHCHT OT fapameTpa P,. Jlna
BCeX 3HAYCHUI HaNpskeHUH O XapakTep 3aBHCHMOCTH JONFOBEYHOCTH T, OT
P, okaselBaeTcs onMHakoBbIM (puc. 12.4): Ha MepBOM 3Tane 3KCiUlyaTauMu
(20—40 ThiC. Y) NIPOYHOCTH CTAJIM YMEHbBUIAETCA U 3aTeM CTaOUNH3HpYeTCd, a4
NnpH 3HauYeHWH napamerpa P, B npeaenax 19,5—20,0 xaractpoduyeckn naga-
eT. Temneparypa metanna B Haubosee ropAuMX 30Hax TYPOHHBI HAXOAHUTCS HA
ypoeue 500 °C u rtorna m3 coorHoweHua (12.1) nerko moaydwTh, YTO IpPH
MPUBEIEHHBIX 3HAYEHUAX MapaMeTpa P HeoOX0AMMO JOCTHIHYTh HApadOTKH

T
300 000 A-l
160 MTIIa
200 000 <
100 000 H,(

60 000 \{
50 000 \
40 000
30 000
20 000
10 000

5000

160 MITa

12 !
O @-— 200 MIIa
0O B- 100 MIIa

3000

\ 200 MIIa

2000

1000 §

0
13,0 18,5 19,0 19,5 20,0 20,5
P =T(gt-21g T+25) 1073

Puc. 12.4. KuHeTHKa M3IMeHENHH JJIMTEbHONM NPOYMHOCTH poTopHo#l ctaan P2MA B
Hpouecce NIHTEABHOH IKCIVIYATAUNH (AHATH3 AOKT. TexH. Hayk B.D. Peinncknx)
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B 1—2 MIH 4, 4T0 B 2—35 pa3 MeHblue, 4eM HapaboTka, JOCTHICHYTAad B Ha-
CTOAINES BPEMA.

AHAIOrHYHBIM 00PA30M MTPOUCXOIHT M3MEHEHHE W APYTHX XapaKTepPHCTHK
NPOYHOCTH.

Takum obpazom, MeTann aanrensHO paboTArOIMX TYPOHH CErOAHA M B
Onuxaiime 10 net Gyaer ocTaBaThed JOCTATOUHO AANEKUM OT CBOENO npe-
ACJIBHOIO COCTOAHHMA — INOJIHOM OTEPH Hecymei cnocoGHOCTH,

[TouemMy ke Bce-taku Gonbluas HapaboTKa, KaK Mbl yKe 3HaeM Ooxee 170—
220 Thic. 4, NPUBOJAMT K OMACHOCTH MACCOBOFQ BLIBOAA M3 JKCMIyarauu
DHEpreTHYeckoro obopynosanua? OTBeT HA HTOT BONPOC MPOCT: B npouecce
aKCnyaTauru Ha ¢oxe o0IEro yxXy/UeHns MexaHH4eCKnX CBOMCTB B HAHOO-
i€ HaNpPAKEHHBIX 30HAX BO3HUKAIOT ASHEKTHI, pa3sMepbl KOTOPBIX PacTyT W
AOCTHTAIOT KPHTHYECKOTO pasMepa, Mpu KOTOPOM NPOMCXOJANT MpPaKTHYe CKH
MICHOBEHHOE XPYIIKOE pazpylIeHHe JeTalH.

OnacHocTH BHE3ANHOrO Xxpynkozo paspyutenus nocie JUTHTENbHON 9Ke-
ftyaTauuu NOABEPraloTea naponpoBoabl, 0COOEHHO HX TPOHHUKH M FUObBI Na-
PONpOBOJIOB, B KOTOPBIX BO3HHMKAIOT NOBBILIEHHbIC HANPSXKCHUA, apMaTypa
(Kopmyca 3aJBIKEK M NPEIOXPAHHTENbHBIX CTONOPHBIX KIANaHOB), Kopnyca
CTONIOPHEIX I PETYNHPYIOINMX KNAaNaHOB CBEKEFO Mapa M 1napa npoMexyToy-
HOFO nEperpeBa, KOpryca M eNbHOKOBAHBIE POTOP BLICOKOTEMIIEPATYPHbBIX
UHIHHAPOB NapoBLIX TypOuH.

OcobenHo onacHb! N0 CBOMM 110CIIEACTBHAM paspyLIeHHs poTOpoB. B kaue-
CTBC npuMepa Ha puc. 12.5 nokasaHo paspymleHHe poTopa Bajda HU3KOrO nas-
JIEHHA (YacToTa BpaweHna 3600 o6/mMun), npousowesuero 8 1974 . rpu nyc-
K€ M3 X0/I0ZHOTO COCTOAHMA Ha aMepUKaHCKOH cTaHunu. B pesynbrare aBapun
obpasosanuce 23 kycka maccoit Gonee 40 Kr ¥ oauH Maccoii 800 kr IMpnyn-
HOH paspylueHUS ABUNMCH MEJIKHE TPEIMHBI, NOSBHBIINECH BO3JE HEMETal-
JMUECKUX BIIOHEHUTT BHYTPH POTOPA MO AeHCTBHEM MaNOUMKIOBOIH yCTaNno-
CTH M T1ION3YHECTH, KOTOpbie B Npouecce myckop (TypOuHa npocny:xuna
106 000 u npu 145 nyckax U3 XONOJHOr0 COCTOAHUA 1 150 nycxax u3 ropsue-
10 COCTOAHNA) ODLEANHHUIUCH B MATHCTPANBHYIO TPELIHHY, JOCTUTUIYIO KPH-
THYECKOFO pa3sMepa, nocie 4ero ¥ Npou30LUI0 paspylIeHHe.

Xpynkue paspylIeHHs POTOPOB, Kak IPABHNG, NPUBOAAT K MEXaHU9eCKOMY
paspyieHHio Beero Typooarperara (n TypOWHBL, U reHepaTopa), K BO3HUKHOBE-

I'nasxas Tpenuna

Puc. 12.5. Xpynkoe paspymenne poTopa aMepnKanckoii TYpOonnbt
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Cmpamezus npodneHus pecypea u peHogayuu pabomarwowux T3C

HHIO 110XKAapa BCIIEJICTBHE TOPEHUA Macna, NOCTYNarmLEero U3 CHCTEMBL Macilo-
cHabKeHWA 110/IIHITHUKOB, NPUBOAINETO B CYUTAHHBIE MHHYTBI K 00pYLIEHHIO
KpOB/W, NOBPEXIEHHIO COCEACTBYIOIIErO BCMIOMOFATeNbHOrO 000pYyA0BaHHA U
JIAKe YCTPOMCTB, HAXQJAUIMXCA BHE MAUIHHHOCCG 3aia (Harnpumep, ONOYHBIX
TpaHcdhopMaropoB). Ha MHOFME MECALB] M3 IKCIIIYaTalMK BBIBOAATCA HE TONIBKO
Typboarperar, NpeTepneBLINiA aBapHIO, HO U coceiHie Typdoarperars.

Ilpr nnurensroil padore TpewdHel 00pa3yOTCa B 30HAX MaKCHUMAaNbHOH
TeMIepaTypel: Ha BHYTPEHHe!l 1noBepxXHOCTH OCEBBIX KAHA/IOB MOJ JUCKAMH
nepsoix cryneneit LB/l u LIC/[. Cyuraerca, uro B 00INeM cnyyae OHH HMEIOT
INOCKYIO NONYUIHITHHECKYIO GOpMY ¢ KOPOTKOH 110J1y0ChI0, paBHOH ryOH-
He / TpeIMHbI, H MIUHHON ocblo 2¢. UeM Oonplue 3JLTMNTUYHOCTL [/2¢, Tem
ONnacHee TPEWUHA: PN 0MHakoBOH mmyOune / TpemrHa ¢ //2¢ = 0,1 npumep-
HO BJBOE OnacHee, 4yeM TpelnuHa ¢ //2c¢ = 0,5. TpelinuHa pacnonaraerca B
IJIOCKOCTH, NPOX0aAeil yepe3 ock poTopa, Tak Kak NpHu BpalueHHH LEHTPO-
OesHbIE CHJIBL CTPEMATCS PA30PBATH POTOP 10 PAJHANEHBIM IOCKOCTAM,

PacueTbl noKasbIBalOT, YTO U XPYNKOrQ pazpylIeHHS THITHYHOIO LENbHO-
KOBAHOIO POTOpA JOCTAaTOYHO HAa €ro pacTouKe MMETh OCEBYIO TPELUHHY Fy-
ounoit 2540 MM (npu nuamerpe 6ouxu poropa npumepuo 500—350 mm).

TaknM 00pasom, r1aBHas OMACHOCTB 3KCIUTyaTauMn 00OpYIOBaHUA, OTpa-
OoTaBLIEr0 CBOI pacyeTHBI pecypc, COCTOMT B BO3MOMKHOCTH THIKEJIbIX Mac-
COBBIX aBapyil 3;1eMeHTOB HHeprodNoKa ¢ BLIBOJOM M3 DKCIUTYaTailHH Ha AaH-
TENbHBbIA CPOK 3HAYMTENLHOH YacTH FEHEPUPYIOWUX MOMHOCTENH BC/IEJACTBHE
BO3HHKHOBEHWS H pOCTA TPEIUHH,

12.3. TexHonorna obecnevyeHns U NPoOANEHUs Pecypca 3NEeMEHTOB
JHepreTuyeckoro 00opynoBaHus

IpenynpexacHue obpasoBanus aedeKTOB, BEAYINUX K KaTacTpodbHyecKum
MOC/TEACTBUAM, HAYHHAETCA €llE HA 3Tane npoeKTupoaHus. Bee oueHkn Bpe-
MEHH 10 IOSBIE€HHA TPELLHH BC/EACTBHE HCUEPNAHUS [UTHTEIbHOMN NPOYHOCTH
META/Ia BEAYT € YYETOM CTapeHMs, T.€. YXVAIIGHHBIX XAPAKTEPHCTHK MO
CPAaBHEHHIO ¢ TEMH, KOTOPBIE HMEET META HOBBIX JieTaneif [1,14 y4yacrka cra-
bunuszauun (cM. puc. 12.4)]. IlpoekTupoBaHue BeaeTca ¢ OOnbIINM, HE MEHEE
ueM 10-xpaTHbIM 3ar1acoM BPEMEHH JI0 pa3pyuieHHA. [{e1pHOKOBAHbIE POTOPDI
UBJ{ u LIC/] TypOHH pocCHIICKUX 32BOJIOB BBINONHAIOTCA ¢ LEHTPAIbHbLIM Ka-
HajoM (puc. 12.6), HeoOX0qUMBIM TS YAaneHHd HaHMEéHee KadeCTBEHHOFO
MeTa/lla, o0pa3sylolerocs B cepe/iiHe CIMTKA eule MpPH €ro OCThIBAHHK B H3-
nokHuue. KpoMe TOro, nony4eHHb M TUIATENbHO 3am;inOBaHHBIA KaHAa
NO3BOJACT CPEACTBAMHU Je(EKTOCKONNN TINATEILHO MPOKOHTPONIHPOBATL €F0
NOBSPXHOCTh HA HAIIMYHE TPEIIMH M 30H CO CBOMCTBAMH, HMEKINVMH OTKIIO-
HEHHA OT HOpMbl. JIHAMeTp KaHala TILATeNhHO M3MEPAIOT H NOCACAYIOUIEE €0
YBEIHYEHHE NPH 3KCIUYaTalMK NO3BOJIUT KOHTPOJHPOBAThL €F0 11013V 4eCTh.

Hns obecrieyeHna FapaHTHPOBAHHOTO PacHeTHOr0 cpoka CIyxObl Bee OT-
BETCTBCHHBIC JETATH IHEProONOKOB NPOXOAAT TIHATENLHLIH MOITANHBINA KOH-
TPOJIb ¥ AUATHOCTHKY.
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ENTHHA
Tpemwura Themuy

W)

. § Ochb MO MTHI K

B / OnacHag 3oHa

Pune. 12.6. Onacuan 30na poropa UBJ Typounbt v cxema aedexTa (TPeWHHBI):
/ — ek yembHOKOBAHOTO POTOPa L-it cTynenu; 2 —— NOBEPXHOCTH OCEBOrG KAHANA

Hanpimep, nuig U3roTOBIEHNS POTOPA €r0 JNThE NPOHCXOUT B YCHOBHAX
BAKYYyMa /11 IEra3aunt BPEIHbIX Fa30B, XMMUYECKUIT COCTAB CTPOrO rapaHTH-
PYeTCs IS UCKIIOYEHHA TAKHX 9JIEMEHTOB Kak cepa M docdop, npuaaromx
MCTa/lNy CKJIOHHOCTb K XPYNKOMY pazpyuieHHio. FIMeHHo Ha »ToM sTane B
3HAYHTENILHOM cTeneHu obecrieqnBaetcs GOMbIIAA MMM MEHbINAS CKIOHHOCTD
K BhICOKOTEMINIEPATYPHOMY CTAPEHHIO TNpH MNOCAEAYIOEH 3IKCIUyaTalHH.
TarensHo KOHTPONIMPYEMBIIT PEXKUM OCTBIBAHWS OTJHBKH 0BecneynBacT pas-
HOMEPHOCTL CBOWCTB MeTanna BO BCex ee 30Hax. [loche nonyueHUs OTAHBKM
A4 pOTOpa, U3 HEC H3FOTABIHBACTCA NOKOBKA, hOpMa KOTOPOH HMEET OCEBYIO
cHMMETpHIO. [IOKOBKA NPOXOMT TIHATENBHBIN KOHTPOL HA TPEIHMHBI, PhIXJIO-
CTH, TMyCTOTBI, HCOCECHMMETPHYHOCTE MEXAHHYECKHX CBOMHCTB. [1pn oOHapy-
KEHHUH HEJIONYCTHMBIX Ae(PEKTOB N OTKIOHEHHH OT TpeBoBaHuil TeXHUYECKUX
YC/IOBUH HAa H3rOTOB/NEHUE NMOKOBKA OPaKyeTcs M HaNpPaBNAETCA HA reperLias.
OtauBKa 1 KOBKA 3ar0TOBKM /i POTOPA BHINONNAIOTCS HA META/L1y PrHYECKOM
3aBOJe, NOC/IC BRIXOJHOFO KOHTPOJIA HA KOTOPOM OHA NOCTYNAET Ha TypOWH-
HBIH 32BOJI. 37€Ch OHA MOJABEpraeTcs BXOJJHOMY KOHTPOJIO U H3 HEE ¢ cOO0-
ACHUEM MIOTMOYMCICHHBIX MEP KOHTPONIA M3rOTABIMBAKT POTOP H 06Nonaun-
BAKT €ro.

11pu obHapyaeHnn 1edexToB M AeheKTHBIX 30H NPHHHEMAKTCA Mephbl N0 MX
MVKBHAAUMK (HANPUMED, PACTOYKOH LEHTPaIbHOro Kanana). Eciim 910 okaabl-
BAaeTCs HEBO3MOKHBIM, pOTOp Opaxyercs,

[locne oGnonaunBanua potop nocrynaer B BaKyyMHYIO Pa3srOHHYIO KaMepy
¢ npounbIMK cTeHamy. OH YCTaHaBINBACTCA HA ClIEUMATLHBIH GanancHpoBoy-
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Cmpameaus npodnedus pecypea u peHosayuu padomawowtx T3C

HbIi pa3srOHHBIA CTeHA, W €ro 4YacToTa BpaieHus posogutes g0 3300—
3400 06/Mun (ecnu padouas HacToTa poropa Typobuuer 3000 0b/MuH). D1a
onepauus, Hapaay ¢ AMHAMHYECKOH OanaHCHPOBKOM, ABNASTCA nocneaHeH
NPOBEPKOil kKayecTBa U3rOTOBIEHUA POTOPA Ha 3aBOJeE.

C nayanom sxcrmyataiid TOC npoM3BOAMTCA peryasipHbiif KOHTPOAbL H
HaOJIfoIeHHE 3a METANIOM OCHOBHBIX JAeTaneii B COOTBETCTBHH CO CHELHANb-
HOH 00sazarenbHOW MHCTpyKuMeld. KoHTpomo v HabmoeHUIo NOANEKHT Me-
TAJUT MPAaKTHYECKH BCEX OCHOBHBIX aeTaieil TypOuHbl, paboTaInuX npu TeM-
neparype 450 °C wu Bbiwe. K mepeyucNCHHBIM BBILIE 3NEeMEHTaM, NOAJEHKa-
UMM KOHTPOIIO, C/IeAyEeT J00aBHUTh JUAgpPArMbl, COMNNOBLIE KOPOOKH, Kpenex
(ConTel N WINHALKY GNAHUEBBIX COEMHEHHH), IITOKH CTOMOPHBIX U PEryY-
JHpPYIOINX K/1AaNIaHOB, CBAPHBIE LWBbL. KOHTPOIE OCYINECTBAAIOT BU3YAIbHBIM
OCMOTPOM C TIPHMEHEHHEM PazlHYHBIX ACPEKTOCKOMUYECKHX METOJIOB, HC-
NOIb30BAHHEM METANOrpaduYeckMx MHKPOCKOMNOB JIIS HCCNE0BAHNA MUK-
POCTPYKTYPbl, HCMBITAHHAMH 00pa3HOB HA Pa3pblB H YIAPHY BA3KOCTH, H3-
MepeHHeM ocTarouHbiX aedopmauuid, Pesyneratel kOHTpons odopmasiTea
NPOTOKOMAMH M aKTAMH, KOTOPBIE XPAHATCH B KHHIE KAMUTANLHBIX PEMOHTOB
TypOuHbL. B pesynbrare x MOMEHTY JOCTHXKEHHA PacyeTHOIO pecypca Ha Kax-
JBIA POTOP MMeEETCA KHCTOPHA GONe3HMY, YYHTHIBASMAsA NPU NPUHATHH pelile-
HUs O TPOJUIEHNI pecypea.

s KOHKPETHOrO DHEProba0Ka BONPOC O MPOANCHHH CPOKA DKCIYaTaluu
BIIEPBBIE BO3HHKAET MNPH JOCTHKEHUM pacuemuozo pecypca (00bIMHO 3TO
100 Teic. 4). IIpn pewieHHn STOr0 BOMpPOCA BLIMOMHAETCS KOMIIEKS HMCCEI0-
BaHWH OCHOBHBIX DJ1€MEHTOB, BKIIOYAIOLIHIL: *

PeTPOCNEKTHBHAIN aHANU3 PeAKUMOB 3KCIUYATALHH, aHATH3 NOBPEXKICHUIL,
BOCCTAHOBHTEILHLIX PEMOHTOB, d TAKKE PE3y/ILTATOB aHANM3a KOHTPOIS Me-
Tajna 3a BCCh MCTEKUIMHA CPOK IKCIUTYATAaLMK,

NedeKTOCKONMHIO ¥ Hepaspyllalondil KOHTPOAb METalia, no3BoNsomuii
OLIEHHTDb PAa3sMeEpPbl 1e(eKTOB B HEM,

MCCIENOBAHHE CTPYKTYPbl U NOMYYEHHE XapaKTePHCTHK METANIA;

PacHEeTHYIO OUEHKY HAaKONIEHHBIX MOBPEX/EHWH B MeTanne, OCHOBAHHY O
Ha aHallM3e PeKHMOB DKCILIyaTalHu W MONYYEHHBIX HaKTHYSCKUX CBOHCTBAX
KOHKPETHBIX 2]1€MEHTOB 3HeprobnoKa.

Brnepseie B Haweit cTpaHe Takoit aHaNU3 ¢ MOJOKUTEILHBIMI PE3ybTaTA-
MU [10 BCEM [LYHKTAM, [IEPEYMC/IEHHKIM BbillE, ObiN BBINOJIHEH YIPH Beay HIEi
ponn BTH B kouue 70-x rogos XX B. Ilony4eHHsle pesysibTarhl ananHza no-
3BOJIMNM NpOA/HTe cpok cayxbul typoun K-300-240 JIM3 o 220000 4, a
XT3 — no 170 000 u. [MocrerieHHOE HAKONJEHHE JAHHBIX 110 OLHOTUMHBIM
TypOHHaM 1O Mepe JKCMTyaTauMu No3BONACT YCTAHOBUTE NAPKOGwLll pecypc.
HelcTByIOWME CEMO/IHA 3HAUCHHS 11aPKOBBIX PECYpPCOB JINg TypOHH pa3iMuHO-
ro T4Na, NpejacTaeieHbl B Tadn. 12.1.

Kommenrupysa Tabn. 12.1, 3aMeTHM, 4TO NOBPEXAECHHOCTL B METAN POTO-
pa BHOCHUT HE TOJIbKO JJHTENbHAA paboTa npu BHICOKMX TEMMNEPATYpax W Ha-
NPUKEHUAX, HO M UX NMYCKU K O0CTaHOBKH. [IpH TUX pexuMax B MeTale po-
TOPOB, BCAEACTBHE ObICTPOMEHSAIOIMXCH TEMNEPATYDP B MPOTOYHON 4acTH BO3-
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COBPEMEHHAA TEMNO3HEPTETUKA

TIABA 12

Tadnuua 2.1

IlapkoBbie pecypcbl poTOpOR Typlun, HAXOAAIMHXCA B IKCILTYATANHK

Tannenue lMapkorbiit pecype poropos

3aB0A-H3rOTOBHTCIE ) MoigHocTs,

TypOHHEI cse:}(ellq[napm MRBT HapaGorka, Konuuectro nyc-

MEla TBIC. Y KO8
TM3 9 u Menee 50 u meuee 270 900
13—24 50—250 220 600
JIM3 9 1 Menee 100 u menee 270 900
13—24 50300 220 600
24 500—1200 100 300
«Typ6oarom» 9 u Menee 50 n Menee 270 900
{VkpanHa) 13 160 200 600
24 300 170 450
24 500 100 300

HAKAIOT OYCHB BBICOKHE TEMMNEpATYPHblE HAMNPSKCHHA, NPUBOASIIME K Mano-
UMKNOBOH YCTAaNOCTH POTOPOB: B KONbLIEBHIX TEPMOKOMIIEHCALMOHHBIX KAHAB-
Kax Ha rnoBepXHOCTH POTOPA BO3HHKAKT KOJIbileBbie TPEIMHBI. TIpH nX 3HAYH-
Te/bHOH MyOHHe pOTOp MOXET Xpynko paszpyuntscs. [Tosromy B raén. 12.1
NPUBE/ICHbl U OrPAHUHYEHNA 110 KOJIMYECTBY MYCKOB.

Janee, HeobxoauMo 0OpaTHTh BHUMAaHHE Ha TO, YT paoTaomue TypOu-
Hbl JIM3 mMomnocteio 800 n 1200 MBT nmeiot napkosbiit pecype 100 Thic. u.
OT0 cBA3aHO ¢ aBymA obcrosTenberBamu. [lepBoe — 2T Typ6uHBI cpasy ke
MPOCKTUPOBAIUCL HA TEMIIEPATYPY CBEKErO Napa W NPOMEKYTOHHOIO nepe-
rpesa 540 °C, a ve Ha 565 °C Kax Typ6uHbl MowHocTbo 300 1 200 MBT, yTo0
CO31an0 pe3eps NONTOBEYHOCTH M BO3MOXKHOCTH CYINECTBEHHOFO NPOIEHHS
pecypca. Bropoe — napx 9Tnx TypOUH HEBENMK, U TONBKO OJHA M3 HUX A0C-
THINA pacyeTHOH HapabOTKK; NOTOMY FOBODHUTL O NapKe TYPOGHH ITHX THIOB
1 WX NapKOBOM pecypce HeT CMbICha.

I1py rocTHIKEHHN NApKOBOTO pecypea SKCnNyaTauus 060py 10BAHHA MOKET
ObITb NPOANIEHA NYTEM HAa3HAYECHUS UHOUBUIYATLHOZO pecypca IS KOHKpET-
HO# TypOUMHBI 110C;1e IPOBEIEHUS MCCELOBAHMI, AHAJIOTHYHBIX TEM, KOTOpbIE
MPOBOJATCS V1A ONpeeeHns NapkoBOro pecypcea.

12.4. YnpaBnexue CpokOoM IKCANYaTaLUUMU IHEPreTHYECKOro
obBopypoBaHus

Cywectytomas Ha poccuiickux TDC cucTeMa KOHTPONS 3a COCTOSHHEM
MeTanna naubonee OTBETCTBEHHBIX JieTalell dHepro6nokos, creneHsb HayYHOH
H3Y4YE€HHOCTH NpoUeccOB, NPOUCXOAMIMX B METAIUIE 11071 JCHCTBHEM BbICOKHX
TEMINEPATYP M HANPAXKEHHH W JOCTATOYHO BHICOKHH YPOBEHb SKCIUTYaTaUMH W
TEXHHYECKOTO 00C/NyKMBAHUA MO3BONAIOT NPUHATE P 3¢ PeKTHBHBIX Mep o
NPOANEHUIO KX JKCnayatauuu. Tlpu 5TOM CHOBA MOJYEpPKHEM, YTO NPOUIEHHE
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Cmpamezur npodneHus pecypca u peHogauuu pabomarwuiux T3C

pecypca MoxeT OBITB TOJIBKO BBIHY)KAEHHBIM HJIH BPEMEHHBIM, TMOCKOIIbKY OH
cBa3aH ¢ OOMBIIMMH MOTEPAMH TOTUTMBA M 3aTPATAMH Ha TEXHUYECKOe 0OCIyxKu-
BaHune. IlepeuncaiM U MPOKOMMEHTHPYEM IaBHBIe H3 3THX MEp.

1. OneIT 3KCMAYaTalUWHA NOKA3BIBAET, YTO TPEHIHHBI, YIHpoKawuue Xpyi-
KAM paspyLIEHHEM JETa/H, B NEpPBYI0 O4YepeAb BOZHHKAWT HAa TOREPXHOCTH
JeTaneil WK B UX ITOANOBSPXHOCTHOM ¢jloe MyOuHON A0 2 MM, a BO3HUKIIANA
TPELIMHA PACTET CPABHHTEIBLHO MEANEHHO. DTO, B YACTHOCTH, OTHOCHTCA K
OCEBBIM KAHANTAM LEJbHOKOBAHBIX POTOPOB W TEPMOKOMIEHCALIMOHHBIM
KanaskaMm (puc. 12,6 u 12.7). Takne TpewmHbl MOXHO YAaTWTh MPOCTHIM CHA-
THEM MOBpeKAeHHOrO c¢noa B yenosuax T3C (XOHHHroBabHOH ronoBkoi npu
Masioif TOMIIMHE CHUMAEMOTO CN0A) HIIW B 3aBOJCKHX YCAO0BHSAX (MPH TOMIIMHE
CHUMaeMoro cnos g0 2 MM). Ilpu 3TUX YCIOBMAX MPOMCXOAUT MPAKTHYECKH
MONHOE BOCCTAHOBAEHHWE paboTOCTIOCOOHOCTH MeTalna B 3THX 30HaX. OngHako
3TO HE O3HAYACT, 4TO B TAKOH K¢ CTENEHW BOCCTaHapnueaeTes paborocnocod-
HOCTb BCel TypOWHBI WY 3HEProbi0Ka, Tak Kak U B TypOHHE, 1 B 3Heprod/ioke
MMEIOTCS MHOMOYMMC/ICHHBIE JETAH, M€ paccMarpuBaeMblit cnocob Henmpume-
HuM {HapuMep, 000/IbA ANCKOB, e KpensTcs paboune TONATKH W N10CAN0YHbIE
pasMepsbl, JO/KHBI BIMOMHATECA ¢ GonblioH TOuHOCTLIO). [loABHTCAE HOBLIH
TUMHTHPYIOINUI 37IEMEHT, HO CPOK BKCITYaTaluun OydeT npojieH.

2. BonbIUMHCTBO ONACHBEIX TPELIMH BO3HHKAET B 30HE KOHYEHMPAYUU HA-
npAxceti, — 0BIacTAX pe3Koro HaMeHeHHA GOPMBbI ASTANH, OTBEPCTHH, NPU-
SIMBOB, CBAPOYHLIX COEAMHEHHH W T.4, CHHIKECHHE KOHUEHTPAUHH [HANPUMED,

AN

7 / T
2 TpewmuHu 2 1

Puc. 12,7, Konbuepnie Tpeimuunl MATOUHKAOBOH YCTANOCTH HA NOBEPXHOCTH poTOpa TypOu-
Hbl, BOJHHKAKINNE B PEIY.TLTATE HHKIHYECKHX TEMAEPATYPHBIX HANPAKEHHE 0T NYCKOB:

! — porep 1ypOuHBl; 2 — TCPMOKOMICHCALHOHHBIC KAHABKK, 3 - CCrMCHT YNROTHCHHH; § —
0BoiimMa YyINOoTHEHHH
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YBCIWYCHUC TIDH PEMOHTAX pajHyca TEPMOKOMMEHCALHOHHON KaHABKM P
(cm. puc. 12.7)] Np1 ONHOBPEMEHHOM CHATMW MOBPEXNKACHHOTD CI0S TOBBI-
AT BO3MOMKHOE YHCI0 MycKoB (M. Talm. 12.1) B HecKonbKO pas.

3. Bbllue cKa3aHo, UTO OJHMM M3 MEXaHU3MOB CTAPEHNS META/A ARAAETCH
o0pasoBanue MUKPOTOP 110 FpaHuUaM 3eper. BnmoTh 1o cocTosuus meTanna ¢
6annoM 4, KOria MUKpPOTIOPEI €ille He OOBEAMHWINCH B LCTIOUKH, MyTeM Clie-
LHAIbHOM BOCCTAHOBMTEIBLHON TEPMOOGPABOTKH BO3MOKHO «3al€UMBAHHEY
3THX MHUKponop. Tlpu Gonbuwiem Ganne nospexacHHH peskUMbI BOCCTAHORH-
TeILHOH TEPMOOOPABOTKH CTAHOBATCA OWeHb COKHBIMH M HE BCErja rapaH-
THPYIOT MONHOE «u3/eueHNney. OAHAKO OHA He «IEYHT» MAKPOTPEILHHEI, H [0~
TOMY €€ UCNOMBL30BAHWE UMEeT NpodunakTHUecKnii xapakrep.

HauGonbwuii ycrnex AOCTHrHYT B BOCCTAHOBUTENBHOI TepMoobpaboTke
naponpoBosios (6o:iee 60 naponpoBofOB), KOTOPHIi OCYILECTBAACTCS € MTOMO-
Wb HAMPEBATENIBHEIX JAEKTPUYECKHX HHAYKTOPOB N0 0coboil TexXHOMOrum.
CTOMMOCTB BOCCTAHOBHTEALHON TepmooGpaGoTKH NaporpoBoaoB 00XOAUTCA
BIBOC [CLIEBJIE, YEM WX 3aMEHA HA HOBEIC.

BoccranosnTenbHaa TepMoobpaGoTka BO3MOKHA W A% KOPIYCOB, M A8
POTOPOB TYPOWH, W ee UCMONB3OBAHHE [ ITHX JIEMEHTOB CAEPKMBACTCH,
NO-BUAMMOMY, BPEMEHHBIMH, 4HCTO TEXHMYECKUMH TpyOHOCTSMH. Ha
puc. 12.8 nokasano, 4To BoCcCTaHOBUTEbHAA 06paGoTKa poTopHoH cTanu P2ZM
MOXKET €€ BEPHYThb MPAKTUYECKH K HCXOHOMY COCTOSHHIO.

4. lpakTuyeckn HEOrpaHUUEHHBIC BO3MOMKHOCTH TIO NPOLUTEHMI0 CPOKA IKC-
TLyaTaumny fpu HOpMaJTbHOM COCTOAHMM CTPYKTYPhl METAlNA W OTCYTCTBHH fie-
(heKTOB MPEeACTABIAET CPABHUTEABHO MPOCTAS IKCILIYATALHOHHAS Mepa — CHU-
KEHHE TCMICPATYpPbl CBEXErO M BTOPHYHO MeperpeToro napa. Beero cHmke-
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Puc. 12.8. JlnnTencHas npounocts cramu P2M npu 550 °C B HCXOTHOM COCTORNUHN (mostoca
1), nocse 200 Teic. 4 IKCIAYATAUME (TEMABIE CHMBOIBI 2) u noc/ie BOCCTAHOBHTEILHOM Tep-
M000paboTKH (CBRETIBIE CHMBOABI 3) N0 TANUBIM JOKT. TeXH. Hayx B.@. Pezunckux
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HHe 3THX TeMnepatyp Ha 5 °C no3BonfeT YBEAHYNTD J0JITOBEYHOCTE NPUMEp-
Ho Ha 30—35 %, ONHAKO TIpH 3TOM BO3HHKAET lepepacxof Toruea B 0,25—
0,3 %, uto BechbMa cyuecTrReHHO. [T03TOMY Takas Mepa MOET UCMONbL30OBATh-
€ TOJbLKO B PEJAKHX CIy4adgx, HANpHMep, KOrAa Ha MepBblil M1aH BLIXOAUT
cuabxenue noTpebuTeneil Tennopoit sHepruei.

=

]

KoHTpoabHbIE BONIPOCHI

TloueMy peHOBALMA MNAPOBLIX TYPOMH ABIACTCA HAMGO.ICE BHITOAHLIM MEPOIPHA-
THEM NipK peHosauuu TOC?

OGbACHUTE, MOYeMY [POLUIEHHE pecypca MOPallbHO YCTapeBlleTo o00pya0BaHHA
ABNACTCA IKOHOMHYCCKH HeLelecoo0paiHbiM MepONTpuaTHeM?

UTo MPOMCXOANT ¢ METALIOM [IPH €TI0 JUIMTENILHOM MpebhIBAHHHM NMPH BLICOKOH
TeMneparype?

Kak uaMeHseTcH IMTeNLHAA MPOUYHOCTh POTOPHRIX CTanch B Mpouecee AIMTCIb-
HoM 3KcnuyaTauuu?

Kakue HapylweHus CIUIOLIHOCTH MeTanna junTeisio paboraioumx acrancit typ-
OuH mpencraBnAOT HAMBOILIIYIO OMACHOCTL € TOUKH 3PEHMA BHE3AITHOTO XPYITKO-
ro paspylucHus?

Hanoxkure 0cHOBHBIE MEPONPUATHA O MPOIEHHIO CPOKa CIyxOBl MAPOBLIX TYp-
ouu?

Yro Takoe pacueTHeIH pecypc?

Yro Takoe napkopblit pecypc? OT Kakux $akTopoB 3aBUCHT NAPKOBLIA pecype mis
TypOHUH paziuyHoro THNa?

Hasosire Mephl, ¢ MOMOIBIO KOTOPBIX MOKHO NMPOUIUTE 3KCTL1yaTALMKO 3IHEpre-
THUECKOro o00pyIOBaHUA CBEPX MAPKOBOIO pecypca.

JNutepatypa ana camoOCTOATENLHOIO U3Y4EHUS

. 3nenxke B, Junkesua K.P., Ulsenona T.A. Brusamue BoccranosuTensnoi TepMuieckof

ofpaborku na ceoitersa cranu 12XIM® /7 Tennoonepretuxa, 2001, No 6. C. 68—70.
MeTtoauyeckHe YKa3aHUs o MOpAJIKE fpoBeleHus paGoT Npu OUEHKE WHAWBHIYARbIIOrO
pecypea 11apoBbIX TYPOUH H IIPOUICHHM CPOKA X JKCITYATALMH CBCPX 11APKOBOTO pecypea.
PJ1 34.17.440-96. M.: BTH, 1996.



masa mpuHadyamas

OBLUME CBELEHUS O CEBEPOQ-3ANMAAHOW TaL,
CAHKT-NETEPBYPTA
U NAPOrA30BOM 3HEPIOBNOKE Mry-450T

Copepxanve

13.1. MprHUMNHANBHAR CXEMA, OCHOBHLIE NapameTps U TEXHWKO-3KO-
HOMMHYECKWE NOKA3ATERN

13.2. OcoberHocTi Tennosoi cxemst MIY-450T

13.3. Pesynbrathl nepeoro roga IKCNAYATAUMM U TEXHUYECKMA
ypoBeHs NTY-450T

KoHTponsHeie BOMpoCH

Jluteparypa Ans CamoCTOSTENLHOMO W3yyeHns

13.1. NpuHuunuanshas cxema, OCHOBHLI® napameTpbl
U TEXHUKO-3KOHOMMYECKHEe NnoKasaTenu

Tennoonexmpoyenmpare ¢ 1TV (NI V-TOLl) cnyxHT ana BelpaGoTKM
3MEKTPOIHEPrUH U Terna. [lonyuenue ropaveit ceTesoii Bobl, Hanpas/aseMoi
Ha otonacHue 3panui, va TI'Y-TOL npuniunuanbHo He OTAMuyacTes OT ee
nosyyenns Ha odbruHoit TOLl: nap cooTBercTBYIOWEr0 NaBneHys, rpetoiuit
CeTEeBY1O0 BOMY, OTOMpaeTcs OT NapoBoi Typouns! [TV u HANPaBngeTCs B CeTe-
BLIC TIONOrpesaTend. B Hux rpetownit nap koujiencHpyeTcs u epeaaet Temnio
KOHACHCALWH CEeTEBOW BOJE.

Ha Cesepo-3anaznnoit T3LI Cankr-TleTepBypra nnanmpyercs YCTaHOBUTE
JCTeIpE OMHAKOBLIX MNapora3osbix 3Heprotmoka ITTY-450T noMuHanLHOM
MOLHOCTBIO 110 450 MBT (Ta6a. 13.1).

[Mepsoiii sneprodaok IITY-450T Bregen B 3KCTETyaraunio 22 nexabps
2000 r. B HacTosIIEe BpEMA HAET MOHTANK 000py10BaHHS BTOPOTrO 3HEPro6:io-
Kka. O6a 3Hepro6noka yCTaHABIMBAIOTCA B OJHOM MALIHHHOM 3aJIe U COCTABAT
nepeyio ouepens TIL],

CyMMmapHas 31eKTpUU€ecKas MOILHOCTb BCEX aHeprobokos TOL] npu pabo-
TC B TEMIO(PHUKAIMOHHOM pexume cocTasut 1800 MBT, S10 Oyner camas
mouHas TOIL B Pocenn (u, HaBephoe, B MHpe). HanoMHuM, 4To cambie mor-
ueie TOIL B Pocenn (TDI1-23 u TOII-26 OAO «MoC3HEPIro») UMET Mowl-
HOcTh 10 1410 MBT. T1pH oTKTIOUEHHBIX TEMIOBbIX oTéopax, T.e. B KOHIeHca-
UHOHHOM pexume MowHocTh Cepepo-3anannoit TILl cocrasut 2000 MBT.

YeTanopieHHas TENA0Bas MOWUIHOCTS TOI no ormyeky ropaueif ceteroit
BOA®L cocTaBUT 1400 T'kan/u (1630 MBT).
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O6uwue ceedeHus o Cesepo-3anadrol TOL

Tabnuua 13.1
TlpoeKTHBIE TEXHHKO-IKOHOMUYCcCKne NoKalaTtenn Cenepo-3anaanoii TH]

NoxazaTens EanHuna maMepenus 3navenue

Konmueetso aHeprobiokon . 4
YeTaHOBIEHHAA MOLLHOCTL:

WEKTPUHCCKASA MBT 1800

TenaoBas Ikan/y 1400
Tonaugo:

OCHUBHOE — TPHPOAHbIH 1'a3

pe3epBHOe 2 AH3CIBHOE
[onosas sbipaboTka;

IICKTPOIHCPTHH MiH KBTY 9730

TeIra ¢ ropadei oo ThiC. [kan 6930
Pacxon anexrposnepruy na coOCTBEHHBIE HYAJILI % 3.6
Hucno 4acor HENOML30BAHNA YCTAHOBITEHHOH MOLIHO-
CTH B TOJIy:

CKTpHYECKOH q 5445

TEIIOBOM Y 5139
VileasHBIH pacxoll YCNOBHOTO TOM/MBA HA OTITYCK:

ICKTPODHEPIHA r/(kBt-y) 154,5

Tenna kr/T'kax 170,0

1311 pabotaeT Ha NpHPOIHOM raze, 4 B KAUECTBE PE3EPBHOIO TOMIHBA HC-
MOMBAYET AU3eNBHOE TOMNHBO, (JHA UCMOMb3YeT 0DOPOTHYIO CHCTEMY TEXHH-
YECKOI'D BOAOCHAOMEHHSA ¢ ABYMS rpajvpHAMH (10 OJHOH HA KAXKAYH O4e-
pezb ¢ MIONAAbIo opomeHHs 1o 3200 M2). O6umit pacxos uHPKYIALHOHHOI
BObl cocTaBuT 76 000 T/y.

ITpoektuposanne Cegepo-3anaanoii TOL] BeIMOMHEHO COAPYKECTBOM Re-
AYVIUUX poccHickux W 3apybexuelx ¢upM: Cesepo-3amagHeiM QUIHATOM
BHUHIIHauepronpom, BTH, OPI'PIC, JIM3, 340, «Dnextpocuiar. Camoe
aKTUBHOE YydacTHe MpHHHMaNKW Beaylume cnenuamuctel Cesepo-3anajHoi
T3L u PAO «EDC Poccuun; pag HeOOXOAHMBIX HCCNEN0BAHUH BEIMOIHEH HA-
YHHO-WCCIENOBATENLC KM OPraHU3auMAMH H BY3aMKH. AKTHBHYIO TOMOLIb B
co3ganuu nepeoro 3Heprobnoka TII] okasanu repmaHckas dupma Siemens u
Benwrutickas gupma Cockerille.

Ilpu cosganun nepeoii ouepean TIL| 6bI0 HMCNONB30BAHO B OCHOBHOM
OTEYECTBEHHOE 3HEPreTUYECKOE 000PYIOBAHNE, B LIEJIOM B PAMKaX NMPHHATOH
TEXHHYECKOH KOHUEMUWH He YCTynawilee 3amaaHomy yposHwo. COBMECTHOe
poccuiicko-repmanckoe npeanpuatie «Marteprypdo» (JIM3 — Siemens) uzro-
TOBHII0 u1s nepeoi ouepeau age I TY V94.2 (cm. mogpoGHee . 7 1 14), Ma-
WHHOCTpoHTeNbHBIH 3aB0A 3u0O (. [logonkek) cosmecTHo ¢ Gupmoit Cocker-
ille cripoekTHpoBan H MOCTPOMA JBAa KOTaa-yTuiausaropa, JIM3 cnpoexTupo-
BaJl ¥ W3rOTOBH NapoBYHO TYpOHHY, 3aB0A «2nexkTpocuiaa» (T Caukr-ITeTep-
Bypr) W3roTOBHI reHepaTop ¢ BO3AYINHBIM OXJTAKACHHEM.
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[To pacyeTam B roJOBOM paspese yAelbHBIH pacxo YCIOBHOTO TOITHBA HA
OTIYCK 3€KTPOIHEPrHU cocTaBuT (cm. Tabu. 13.1) &, = 154,5 r/(kBr-4), a Ha

OTIIYCK Tenna b_r = [70 kr/T'kan. HeoOxonuMo ele pa3 noI4epKHYTh, 4TO 3TH

3HAYEHHA HE UMEHT HUKAKOro OTHOWIEHHA K pacxojam JM3HUYECKOro TOILIMBA
(cM. r. 3), TaKk KaK 3KOHOMHA TOTIJIMBA OT TETUIOPHKAUMH NMPH KOMOMHUPOBAH-
HO1 BLIpaOOTKE TETUIOROH M SNEKTPUUESCKON DHEPrUH pasfe/IseTcs HUCTO YC-
nOBHO (B JaHHOM caydae no «duznyeckoMmyy» meroay). OaHAKO NpUBEAEHHBIE
BBLILIE 3HAYEHHA b, U b MOMKHO CPABHUTh C TAKHMM € MOKA3aTeTAMN Kakoii-
1160 MowHeH TpaauHonHoi TOL[, KOTOpBIE PaCCUWTAHBI TOYHO TAKHM 3KE
oOpazoM. Ecnun obpaturses k nokasaresnaMm TOL-26 OAO «Mocanepro», To

118 Hee CpeIHHe 33 MHOro JeT 3HaueHwa b, = 252 r/(xkBtu), a b, =

= 170 kr/'kan. Takum 06pazom, NPOU3BOACTBO TEMNA HA TpadguuMoHHOH THL]
i Ha TOLI ¢ ITTY-450T ocymecTBageTCs ¢ NPUMEPHO OMHAKOBOH DKOHOMMY-
HocThto. OnpHako a3nextposHeprua Ha TOL[ ¢ [ITY-450T seipabaTeiBaetcs
¢ JKOHOMHMEH TOMNHEA B

252 - 154,5

S5 100 % = 38,7 %.

Ha puc. 13.1 nokasana cTpykTypHas cxema sHeprobnoka [1'Y-450T. Ona
BBLIMTOTHEHA 110 CXeMe 1yOnb-Onoka: age oauHakossle I'TY tuna V94.2 v na-
posas TypOuHa NMPHBOIAAT CBOW 3iekTporeHepaTopbl. Takum obpazom, [I'Y
ABMAECTCA TPEXBAJILHOM.

Kaxcnas w3 I'TV nmeet momnHocth 157 MBT. Ee xoMnpeccop co cTeneHsho
cixatia 7T, = 11,1 3acaceigaeT u3 armocdepsl 509 kr/c BO3AYXa W [I0JAET €ro B

AaBe kameps! cropanus, C remneparypoi 1100 °C rasbl nocTynalkT K raszosoi
TYpOUHE M paclwHpaloTca B HEH, BbipabaThiBag MOWHOCTE AMa MPHBO/A KOM-
peccopa U I1eKTPOreHepaTopa.

Vxoosyue easer kaxaol u3 I'7TY ¢ temnepatypoit 537 °C HanpaasioTes B
cBOM Ogyxkoumypnuill komea-ymuauzamop KV, koTopbifi reHepupyeT nap
Apyx masnennii: 8 m 0,65 MIla. OT 06Goux KOTA0B Nap NOCTYNaeT B OJHY Na-
poByto TypOuny fI7. 1Tap BLICOKOIO AaBAeHUS HMeeT TeMmiepatypy 515 °C, u
OH HanpaenaeTcs Ha BXona [{BJ] naporoii TypGuubl. Ilap HM3KOro masneHHsa ¢
temiieparypoil 200 °C nonaerca B kamepy B/, pacno;iokeHHY0 3a yeThipe
CTYIIEHN J0 BbIXOAa M3 Hero. OH cnuBaerca ¢ moTokoM napa u3 YUBJI, u panee
00a noTOKA pacIuNpsIOTCs COBMECTHO B IOC/IENHUX YETHIpeX CTyneuax L{BJ].

Ha soixone n3 [{B/] obuinii noTok napa paspensercs Ha ABa: NEPBsIi MOTOK
napa HanpapIseTcs B TEILTO(GHKALHMOHHYIO YCTaHOBKY (B BSPXHHWH ceTeBoit mo-
JIOrpeBaTent rOpU3oHTanbHOro tuna //C7™-2) nas warpesa ceTeBOH BOJBI, a BTO-
poi nocTymaeT B ABYXNOTOuHbIA [{f]/]. B kaxoM H3 notokos [[HJ] ycraHnos-
Jena peryaupyiowas Anadparma, KOTOpas CHOBA Pa3jic/ifeT ero Ha [Ba MOTOKA.
[lepBeiit U3 HUX NOCTYMAET B HHMKHUI ceTeBoi Nojorpesarens [1CI-1, a gropoit
Npoao.KacT pacKkperne B [JH/] (3170 Tak Ha3zpiBaeMbii KOHACHCALMOHHBIN No-
TOK Tapa}, ¥ NOCTynaeT B koHAeHcaTop. OGpa3oraBuIMHiics KOHJEHCAT [THTATEb-
HBIM HACOCOM Pa3BOAMTCA HA BXOABl KOTIOB-YTHIH3ATOPOB.
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Pue. 13.1. CTpyxTypHas cxema 3HeproOaoxa II'Y-450T

HoMuHanbHas MOWHOCTL NAapoBOH TypOWHBI cocrasnseT 161,6 MBT,

XapakrepHas ocobennocts IIIMY-450T Cesepo-3anamHoit TOI[ — oTtcyT-
cTeHe OafinacHol TpyOwl (cM. 1. 8 W pHc. 8.3). DTO yCNOKHEET IKCITYyaTaLIHIO
W He AaeT Bo3MokHOCTH paborath ['TY B aBTOHOMHOM pexHUMe (B AyyUIeM
ciyuae oOpasyowuiics B KOTAe-yTUIR3ATOPE Nap MOkHO cOpachiBaTe B 00BO
TYPOHHBI B KOHASHCATOP WK JIPYroe KOHJASHCAUHOHHOE YeTpoiicTBo). OnHako
0TKa3 oT OaitnacHoi TpyObl B JAHHOM KOHKPETHOM C1yuae ONpaBibIBACTCA He-
CKOJIBKHMH 00cTOATEALCTRAMMN. TTeproe N3 HUX cocToUT B Tom, uTo IIIY-TOI]
MpelHa3HaYeHa B NEPBYHO OUepels AfA HeCeHHS TelModUKAHOHHONH Harpy3-
KH, KOTOpasg JOCTaTOYHO ¢TabHabHa, 1 moTtomy LII'Y Gyaer ocrtaHaBnuBarscs
¥ TTYCKaThCA HECKMIBLKO pa3 B rofy. Bropoe o6cTOATENBCTBO CBA3AHO C BbICO-
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COBPEMEHHAS TEMIMO3HEPIETHKA TIABA 13

KO#l 3KOHOMHYHOCTELI0, KOTOPadA CYLECTBEHHO BBIILE 3KOHOMHUYHOCTH BCEX pa-
OotarowHx 3Heprobnokos Ha cepepo-zanage Poccuu. IMostomy ITTY-450T
JomxHa paboTaTh B 6a30BOM peskuMe TpH MaKcumalibHOM 3arpyske. M, Hako-
Hew, Nnapopas TyYpOHWHAa — HACTONBKO HaleskHbl »nement I1I'Y, uto ee ama-
pUiHBIH BBIBOJ U3 paboThl JOCTATOYHO PEAKOE SBIIEHHUE.

13.2. OcobenHocTu Tennosoii cxemsl NY-450T

Tennosas cxema — 3TO COBOKYNHOCTb TEIIOMEXaHHYECKOro 060pyIoBaHus
(kOTNIOB, TYpOHH, HACOCOB H T.1L.), TPYOONPOBOAOB U apMaTypbl (KIaNaHOB pas-
JIAYHOrO THUNA U 33/IBUKEK), MO3BOMAIOLLAA OCYECTBAATh paboTy 3Heprobioka
B 32IaHHEIX PEXKMMAX C 33JaHHON 3KOHOMHYHOCTBIO.

Ha puc. 13.2 (em. ctp. 310—311) nokasana npunyunuaivnas meniogan
cxema II'Y-4507. TlpuHUMNUanbHOH OHA HA3BIBACTCA MOTOMY, YTO HA HEH
YKa3aHsl TULIbL OCHOBHOE 000pyI0BaHNe N OcHOBHbIe Tpybonposoasl. He yka-
3aHbl, K NPHUMepPY, TpyOONpPOBOAbl TAK HA3bIBAEMbIX ApeHaxeil — Tpybomnpo-
BOJIOB MaJOro ANWaMeTpa ¢ apMaTypoi, NPUCOEINHEHHBIX K OCHOBHBIM Napo-
TIPOBOMAAM M CIIYKAUIHX JUIA TPOrpeBsa NocaeAHHX MPH MYCKaX, BCEBO3MOKHBIC
OaKu KOHIEHCATa, PACIIMPHTENH Napa, HCTOYHHKH Napa A Iporpesa o6opy-
JOBaHHA B MPEAMYCKOBLIX ONMEPALUUAX U T.A. ITH JIEMEHTbl CAMBIM TILATENb-
HbIM 00pa30M YKa3blBalOTCA HA NMYCKOBOH W paseepHymoii CXeMax, KOTOpBIE
B ICTAIAX JIO/IKCH 3HATH JKCIUIYAaTAUMOHHbIH MepcoHan B npenenax ceoei
KOMIETCHLHH.

B xamepol cropanna I'TY-1 w I'TV-2 nopaetca npupoaHblid raz (0OcHOBHOE
TOMNBO) WITH XH/IKOE TOILTHBO (PE3ePRHOE TOITHREO) M YCTAHABINBACTCH HX
pekuM paboThl COOTBETCTRYIOIMM PACXO0A0M TOMIHBA U MOJ0KEHHEM J10Ma-
TOK BXOJHOTO HAIPABRAAIOLICIO annapara komnpeccopa. [Ipu manoit mougHo-
cru I'TY ans yMeHblueHua BhIGPOCOB OKCHIOB a30Ta 110 TpyGonposoaam / ¢
NOMOLBIO MHATATENBHBIX HACOCORB BhicOKoro aasnenus (ITHB)[) 2 ocyiuects-
MACTCA SKON02UMECKUN GNPBICK 8006l B KaMephl cropanusa. Kawas wz ['TY
BBIPAOATHIBACT MOLIHOCTb, 4 HA BBIXOJAE W3 HMX (hOPMHpPYETCH MOTOK rops-
YUX raszoB pasiuYHOTO pacXona M, BooOuie roBOps, pasiHuyHON TEMTEparTy-
Pbl. ITH MOTOKH ra3’oB HANPABISIOTCS B OTA/LHDLIE KOMALL-VMIUAUIAMODbL
KY-1wu K¥V-2.

Kontypbr BT koT/ioB (YCTpOICTBO KOT/IOB paccMaTpuBaeTcs B . 15) BeIpa-
OarviBatoT nap BJI, koTopbiit Kaxabiii 1o ceoemy naponposofy 3 u 3’ Hampas-
JIAETCA B NapoByto TypOuHy /17, Ipn BeICOKO#H TeMIEpaType HapyKHOrO BO3Ly-
Xa, KOraa TeMmeparypa napa cTaHOBUTCA YPE3MEPHO BLICOKOH, B NapoIpoBo/ibl
BIPLICKHBACTCA BO/IA (1103. 4 W 4') [UTA YMEHbIUCHHs €ro TEMNEpaTypsl.

AHa/IOrHuHbIM 00pasoM, koutypel HII KV-1 u KV-2 seipaGareipaior nap
HJI v no naponpososiam 5 1 5° HaNPaBASIOT €ro B NPOMEKYTOUHYIO CTYNeHb
naposoit TypGuHbl J1T.

Tpu Harpyske I'TY ot 60 mo 100 % Hu pacxopbl, HA MApPaMeTPBl FeHEPH-
pyeMOro KOTIIaMH 1apa He peryanpyiorcs, MosToMmy maposas TypOuHa pabo-
TaeT NPH MEPEMEHHBIX (CKOML3AUIMX) NApaMeTpax Ha Bxojae (B OTIHUHE OT
TPaIMLIMOHHBIX APOBLIX TYPOUH, HA BXOJIE KOTOPhIX TEMIMEpPaTypa napa rnoj-
NEpAKHBAETCA € BBICOKOH TO4HOCTSHI0). [TosTromy M MoOWHOCTL naposoii Typ-
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I — mar-npoctaBka mexay poropavu I'TY wanekrporenepatopa; 2 — aucku
BO3AYIWHOTO KOMIpEccopa; 3 — BXoAHOH KOH(PYIOP BOIYIIHOTO KoMIpec-
copa: 4 WaxTa noAso/a Bo3ayxa 0T KOMIICKCHOTO BO3IYXOOMH-
CTHTENLHOTO YCTPORCTBA:S — NPOTOMHAS YACTh BOIIYLIHOTO KOMIPECCo-
pa: 6 — KOpIYC KOMIPECCOpa ¢ MOABEIICHHBIMH 000iiMami; 7 — kamepa
cropanua; & — niowaaka obeayAHBAHHA TONIHBONOAAWNX YCTPONCTS
Kamephbl Cropatus; 9 — cpeinss cunopas 4actbk kopnyea: /() — craxHoi
Gonr poropa I'TY; 11 — ofoanie TpyGonposois; 12 — BRIXOAHON nar-
pyook I'TY (anddysop): 13 — npotounas vacTs rasosoii Typduns: /4 —
CHIOBBIE CTOHKH, KPENALME KOpNyc NOALIHNHHKA K kKophiyey amddyiopa;
15 — nepexoanoii NaTpybok OT 30HbI TOPEHIA KAMEPBI CTOPANNS K NEpBOi
CTyNeHu ra3oBoil TypOHHLL /6 — connoBoll annapar nepeoii cTyNenn ra-
30801 TypGuHEL /7 —— BEIXOAHOI NATPYGOK BOBIYIHOIO KOMIPECCopa;
18 — oOBoIHAA TMHUA C AHTHIOMIIGAKHBIM KIaTAHOM
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fUHBI HUKAK He perynupyercs, a TpefyeMas MOIIHOCTb BCErO sHeprobnoka
onpeaenseTcd PacXoIoM TOMIKBA B KAMEPhI CropaHiid TV

OrpaboraBmnii B TypOuHE nap mocTynaer B xondencamop 6, KOHISHCHPY-
ercd B HEM M KOHJIEHCATHBIMH HacocaMH 1-ro noabema 7 nopaeves B BOV. Io-
cne OYHCTKH KOHIEHCATHBIE HAcOChl 2-ro nombeMa 9 110/aloT KOHACHCAT B
KOHEHCATOP Napa KOHLEBBIX YIUIOTHEHUH 10 naposoii TypOuHei. Ilap, nocty-
nalomuil U3 YIJIOTHEHUH MapoBoii TypOHHBI, 11€peaacT TEIUI0 KOHICHCALHH
KOHIEHCATy, KOTOpHIH no TpybonpoBoaam 10 u zatem /1 m 1!’ nogaercs Ha
BXOJl KOT/IOB-YTHIM3aTOPOB B Ta30Bble MOJ0TPEBATE/H KOHASHCATA (TTIK) 12
u 12 C MoMoIIbio HacoCoB peuupkyasunn /3 u 13" (eM. . 15) nepen I'IK
[OJLASPKUBAETCSA TEMITEpaTypa KOHAEHCATA [IPUMEPHO 60 °C.

W3 kaxnoro TTIK no tpy6onposonam /4 u /4" KOHASHCAT HAMpaBNAETCH B
obwwmii deaspamop 15. Harpes KOHAEHCATa B 1€adpaTope 10 TeMmmneparyps! Ha-
CHILEHNs 1S Aera3auii OCYIECTBIsETCA NapoM 13 KOJLICKTOpa ¢0OCTBEHHBIX
Hy A 16, MUTAEMOrO MapoM H3 KOHTYPOB HJI kotnoe. [derasupoBaHHas MuTa-
TeNbHAA BOJA coOnpaeTcs B neadparopHom Gake. [lanee KOHIACHCATHBIMM HACO-
camu HJT /8 no tpybonposonam /9 u / 9 ona nogaetca B Gapabans! HJl koTnoB,
rne renepupyetcs nap HJ. Hacocer BJT 2 nonaoT KOHAeHeaT B KOHTYpb! BJL

Ternopas cxema ITY-450T BxniovaeT TETUIOPHKALNUOHHYIO YCTaHOBKY,
[MABHBIMH 3JIEMEHTAMH KOTOpOW SBIANOTCH UYSTBIPE [OAOrpeBaTe)d cetenolt
gonbt b1—b4, cetepble Hacocst CH-1 u CH-2 v noanurToyHas ycTaHOBKa Te-
nnoceTd (He nokasana Ha pucyHke). Ee cxema 10CTaTOMHO noapobHO pac-
cMmoTpeHa B . 16.

Ha kaxaoii HUTKe cBexero napa 3 W 3° ycTaHaBlIUBaeTCs vicmpodeticin-
BYIOU4AS PEOYKYUOHHO-OXNAOUMENDHAA YCMANOBKA (BPQY) 20, npeacraBnsio-
was cobolt ycTpolicTBO, CHIKAIOIUEE AABIIEHHE C 8.8 a0 0,6 Mlla ¢ BrpbicKOM
BOABL JUIA CHIDKEHHs Temneparypul. BPOY nosponaer cOpaceiBaTbh Mo Mapo-
nposoay 2/ 4acTb apa B KOHASHCATOP MpH IMyCkax III'Y, koraa mapaMeTps!
f1apa 3a KOT/IOM HE COOTBETCTBYIOT TEIUIOBOMY COCTOAHHIO TypOHHEI, 1 3anyc-
xate T'TY npu HepaboTatoweii napoBof TypOuHE (HO BKJIIOUEHHOH KOHJEHCA-
LIMOHHO ycTaHOBKe), H HepaboTatoieH TennoduKaMOHHON ycTaHOBKE. Ec/n
rennodHKALMOHHAs HATPY3Ka nmeeTes (T.€. HMEETC NMpoToK ceTeBOi BOIKI),
To myck 1 pabora I'TY npu HepaGoTaroIeH apoBo¥ TypOMHE MOXKET ocylle-
CTBIATLCH €O cOpocoM Mmapa M3 KOT/la B NOAQrPCBATEL cetepoii Boawt 53. To-
[a OH MrpaeT pojb xoHmeHcatopa. Takum 0Opa3om, Aame MpH OTCYTCTBHH
GaiinacHoi Tpybel kotna, I'TY TII'Y-450T moxer paboTars npu Hepaboralo-
wieit napoBoii TypOuMHe, HO MPH 3TOM JO/KEH OCYIIECTBIATLCA PUEM ICHEPH-
pyeMoro rapa B 1oJorpesarelie CeTeBOH BObI.

13.3. PesynbTaTbl NEpBOro roaa SKCnayarauuu
M TexHndeckuit yposeHb NIy-450T

Bee npenmymectea [IMY-450T yxe Ges Beakux YCI0OBHOCTEH MOXKHO YBH-
€T MPU PACCMOTPEHHH €€ SKOHOMMYHOCTH 1 KOHICHCALHOHHOTO peskiMa
paGorel. B tabn. 13.2 noka3aHel pe3ybTaThl npeaBapuTenbHoH 06paboTKH pe-
3yJIBTATOB UCMBITAHNK MPH KOHASHCALMOHHOM PEXHME.
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TpUponKEmii Kuaxoe

————

Tipupoanniit Kunakoe

Puc. 13.2. Npusnunnnancnan

! — 1pyGonposoa nogaumn soa6 B KaMepLl Cropalms (JKOJNOruueckuil BNpeick); 2 — nuraTeIbHbe
TEMNIEpaTy phl csexero napa; 5 u 3 — nap kowtypa 1] 6 -— konaencarop ¢ TEIJI0 P HKALIHOHHBIM
ema; /f) — konjencarop napa yutornenuii; // i [/ —— miratensyas 801a JUIAl KOTJIOB-YTHIH3ATO-
MO/ d NHTATEIRHON BOIB B jICAIPATOP Ha Aeadpanluio; /5 — Aeadpatep; {6 — KONIEKTOp codeT-
cocel HI; {9 4t 19" — nuratenshas soga B Sapabanul kontypos HI koraos; 20 — BPOY BO; 2/ -

u B4 — ceresnie noporpenarenit IICB-1 u [ICB-2; C/H-1 n CH-2 — ceTesue nacoos 1-ro i 2-ro
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Tennosan cxema [NIY-450T
Hacocw BJI, 3u 3

NapONPOBOLI CBEKErO Hapa; 4 i 47 — BUPLICKH KOILISHCATa ANA NOUIePIKaAHMs

NYYKOM; 7 — KOH/ICHCATHRIC Hacoch! 1-ro noabema; & — BOY, 9 — xonaeHcaripe Hacocst 2-T0 MO Ib-

pow; {2 /27— TTIK; /3 n 13’ — Hacochi peunpKyIaLmMi nutarenshoil oast TTIK, /4 n 14

BEHHBIX HYXK1; [7 u 17° — nopada OHTaTeasHON BOAL! B dKoHoMalizep B, /8§ — nurareisHble Ha-
naponpoBoj cGpoca Napa B kouaeHEATOp; AT n b2 — cereshie nogorpesarenu [CT-1 u [1CT-2; 53

MogLEMOB JaBJieHHs KORAEHCATA

311



COBPEMEHHASA TEMIO3HEPTETUKA TMABA 13

Tabnnua 13.2
PeiyanraThi npeasaputeasnnix TenJ0BLIX Henbitannii TITY-450T
. . Temneparypa Bo3ayxa nepen
Bapomerphueckoe Temucgawpa KanI'IleJ‘:CCOfJUM, ¢ ]\:0?11:‘130%1;3 K
naeneuue, klla | HaPY#H 63 JREptDOIOKa, aHeprodnoka, %
Ayxa, °C rTy-1 rTy-2 MBr
103,1 0,7 2,45 3,39 468,3 50,2
103,1 0 2,85 3,93 469.6 50,3
103,1 -3.3 -29 2.7 489,7 50,0

M3 1abn. 13.2 Buano, uto npu Temneparype HapysxHoro Bosayxa 0...-3,3 °C
npu MowHocTH 470—490 MBt KITJT snepro6noka cocraenser 50—50,3 %.
[Tpy nNpeaBapHTENbHLIX HCMBITAHHAX BBISBIEHBI ONpPEAENEHHbIE TIPOCUETL B
TEMNI0BOH CXeMe, YCTPAHEHHE KOTOPBIX MO3BONKT yBennunth KIIJI 3nepro6o-
Ka [I[pHMepHO Ha | %. Eciu npu 5ToM ydecTs, 4To 1aposas TypOHUHA MPH (1po-
CKTHDOBaHWMHM ONTHUMU3MPOBAHA ans paboThl B TeNNOPHMKALMOHHOM, a HE B
KOHACHCAIMOHHOM DPEKMME, TO 3KOHOMWYECKME [OKA3aTENH MOCTPOEHHOIO
rOJIOBHOTO 3HEProbnoka Oy ayT oueHb GIM3KK K MPOEKTHBIM.

B 2001 r. ny4wuii napotypGuHHbii sHepro6nok Poccin (3Heprobnok CKJ
MouHocTbio 800 MBT Hiknesaprosckoit 'PDC, paboraromuii Ha raie) umen
KITI 40,3 %. CnenoparensHo, 3k0HOMHUS TOMMBA, MONyuaemas Ha JHEPro-
Onoke IITY-450T, no cpaBHeHUMIO ¢ 3TUM JHEProBIOKOM COCTABIAET

0,515-0,403 . G
oA 100 =278 %.

JIpyruM BEKHBIM PE3YNbTATOM MCC/IEA0BAHUI, BBIMOJHEHHBIX B npounecce
NepBOTO rofa 3Kcrilyarauuu sHeprodnoka [1I'V-450T, asunock noflHoe cooTseT-
CTBHC memnepamypel yxodauux 2a306 32 I'TY NpoeKTHbIM AaHHBIM NP M3Me-

HeHWU Harpyskd. M3 puc. 13.3 BuaHo,

560 —] ufo oHa B pguanasone 80—160 MBr
PaKTHYECKM [IOCTOSHHA W  paBHa
535°C. D710 0AHO W3 OCHOBHBIX 00-
CTOATENBCTB, KOTOPOE  rapaHTHpyer
MONy4eHHE BBLICOKHX XapaKTepUCTHK
SKOHOMHYHOCTH MapoTypOUHHOR ycTa-

520

L 480

rTy,
£
=

= HoBkH u Beed [IT'Y npu paznuyHbIX pe-
& 400 AKUMax, OTIMYHBIX OT HOMUHABHOTO,

g B tabn. 13.3 npexcraenenst pesyns-
§ 360 TaThl paCUCTHON BKOHOMHYHOCTH IHep-
g robnoka TMI'Y-450T ans pasnwunbix
§ 320 TEMIIEPATYp HApPYKHOIo BO3aYyxa. Bua-
8§ HO, YT0 MAKCHMAallbHAS 9SKOHOMMUY-
E 280 HOCTH JOCTHraeTcs npu paboTe omHOI
= 1 1Byx I'TY B HOMUHANBHOM peskuMe

I S| d Pue. 13.3. 3aBncamoctn TeMuepatypet yxoums-
0 40 80 120 160 wux razoB I'TY o1 ec adexrpHyeckoil narpys-
BnexTpuYeckad Harpyska, MBr KH (OTIbITHBIE JAHADIE)
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¥ieihHbIl pacxoj YE10BHOr0 TOMIHBA [JIH Pa3JHYHLIX PEKHMOB IKCHIYATANNEH NpH PalIiduLIx
TEeMNEpaTYpax HAPYAHOro BO3AYXA

Coctas paGoTatowero 060opyoBanng JHeproGnoka

YnennHuli pacxon yenosHoro romnuea, r/(kBru),
npH TEMOEpaType Hapykuoro soaayxa, °C

—40 =26 —14.5 -2,2 +8
IseTTY B HoMuHanbLHOM pexnme, 1pa KY u na-| 247,1 241,2 | 241,3 | 2443 | 250,35
poBas TYpOHHA B HHCTO KOHAEHCAIMOHHOM pe-
#ume (Ge3 rennodukalnm)
Omnua TTY B nOMUzaNLHOM pexune, oquu KY 1 | 2455 | 2395 | 2398 | 243,6 251,3
napoBas TypGHHA B HHCTO KOHIEHCALMOHHOM pe-
#uMe (Gea TenaodUkaunm)
Tige I'TY B HOMHEANLIOM pexume, 1Ba KY nna-| 1552 | 149,8 | 143.6 | 137.8 1342

poBas TypGUHA B 4HCTO TennoduKalHoNNOM Pe-

xume {Be3 npolycka Napa B KOHAEHCATOP)

Oxwa I'TY B HoMHHanbHOM pexuMe, oamH KY u | 152,6 | 147,1 1426 | 138,0 | 1345

napoBas TypGHIia B HHCTO TENNOQHKALUHOTHOM
pesxumMe (Ge3 nporycka napa B KOMIEHCATOP)

W NapoBoil TYPOUHBI B YHCTO TEMIODHKALUMOHHOM PEexUME (MPH 3aKPbITHIX
peryaupyomiux giapparmax IHI 1 oTcyTcTBHH MO0TOKa napa B KOHAEHCaA-
TOp, TENJIOTAa KOHAEHCALMKM KOTOPOTO OTAAeTes OxNaxaaowed soae). B omux
peXXMMax |3 TCIUIOTH! TOMIMBA, CropeBllero B kamepe cropanud I'TY, Tepa-
eTCs TOJBKO TEMIoTa yXONALMX ra30B KOT/IOB-YTHIH3aTOPOB, a BCs OCTallbHas
TennoTa nepegaercs nubo TernnoBoMy noTpedurento, Aubo npeobpasyeres
B 3JIEKTPO3HEPIUIO, .

KoHTposibHbIE BONPOCHI

1. Tlo kakoii cTpyktypHo#i cxeme Bhinoaxena INTY-450T Cesepo-3anaanoit T3LL
r. Cauxr-IletepOypra?

2. TMouemy II'Y-450T Buinonnena 6¢3 GalinacHol AMMOBO# TPy Obl?

3. Ha xaxom tormse mMokeT pabotars I1Y-450T?

4, Tlpu xakux ycnosusx ['TY oxepro6noka [I'Y-450T smoryT paGorark npy Hepado-
Taowei naposoit Typoune?

5. Jlna kakoil uenu B remnosoit cxeme [IV-450T npeaycmorpesa ObicTponeHCTBYI0-
as peayKUMOHHO-0XanuTensHas ycranoska (bPOY)?

6. Kakyro s3xoHoMui0 Toruisa obecnedusaer [IY-450T npu pabore B kOHaeHCcalH-
OHHOM PEXHUMe 110 CPaBHEHMIO C TY4UIWMYU MapOCHIOBLIMH Heprotnokamu?

7. Mosxer nn pabotars [TTY-450T ¢ ognoil I'TY?

8. Kakylo MMHWMaJIbHYIO 3N€KTpU4eckylo Harpysky moxer xecru II'V-450T 0e3

—

Brmouenus bPOY?

Jiutepatypa ansi CaMOCTOATENLHOTO W3YYEHUS

Tennopukaunonnan napora3oras ycranodka Cesepo-3anamuoil TOL / A, [leaxos,
I1.A. Bepesunew, M.K. Bacunibes ¥ ap. // Dnexrpuseckune cranuun. 1996, Ne 7. C. 11—15,
Hekoropbte 0COBEHHOCTH PEXHMMOB IKCIUTYATALMH TOJIOBNOTO SHeprobuoka I1I'Y-450T !
PU. Kocriok, U.H. ITuckopauxos, A.B. Uyrun u ap. // Teunosnepreruxa. 2002, Ne 9. C. 6—11.
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Masa yemsipHadyamas
rA30TYPEUHHAS YCTAHOBKA 9HEPIrOBJIOKA Nry-450T

Conepxanue

14.1. 06wee onucanue [TY

14.2. YCTPOWCTBO Kamep Cropanus

14.3. YeTpolicTBO ra30Boi TYpOUHLI U CUCTEMA €8 OXNAXLEHU]

14.4. C6opka [TY, TpaHcnoptuposka Ha TOLl W yCTaHOBKA B MALLMH-
HOM 3aNe

14.5. PassuTue KOHCTPYKUMiA [TY dupmbl Siemens u mecto [TY V94.2
B 3TOM PA3BUTHU

KoHTponLHLIe BONPOCH

14.1. O6wee onucanue ITY

Ons TITY-450T wucnomesyetca I'TY V94.2 npouzsoacTBa NpeAnpUaTHi
WUntepTypbo — coBmecTHOrO npeanpuatus ¢upmer Siemens u AQ JIM3. Tle-
pea TeM, KaK [1epexoiuTh K u3yueHuio oToil I'TY, HeoOX0oAuMO TPOCMOTPETH
marepuan M. 7, B KOTOPOH paccMOTpeHa KOHCTPYKUMA I'TY V943 (cm.
puc. 7.4), aBaA0mALCa Pa3BUTHEM TTY V94.2. B sT0ii e rmaee B Tabn. 7.2
fpHBeeHbl OCHOBHbIE MapaMeTpbl M XapakrtepucTukn o1o# ['TY, a Huxe B
§ 14.5 paccmoTpeHa noyuntenbhas ssomouus I'TY dupmsr Siemens.

Ha puc. 14.1 (cM. uBeTHyto BKIeiiKy) nokasan obmub sua I'TY V942, a Ha
puc. 14.2 (cM. UBETHYIO BKIEHKY) — ee MpOAo/bHbIA pa3pes (BEpXHAL 4acThb
yepTexka) ¢ 3aKPLITOH HUAKHEH 4acTeio. OLHOBPEMEHHOE PACCMOTPEHNUE ITHX
JBYX PUCYHKOB M03BONAET YACHUTH KOHCTpyKUmio I'TY.

Potop I'TY COCTOMT M3 KOHLEBbIX YacTell i AMHCKOB KOMMpeccopa u Typou-
Hbi, COEIUHAEMBIX XUPTaMH (cM. puc. 7.21) 1 LIEHTPaTbHBIM CTAXKHBIM D0NTOM
10 (em. puc. 14.1). Mexay AHCKAMH [0CHIEAHEH CTYEHH KOMIpeccopa H nep-
BO# CTYMEHM TYPOUHBI Pa3MewaloT KoblEBOH /1eMEHT, Pa3iBHIalomuii HX 1
NM03BONAIOIUKI PA3MECTHTh OTBOJ BO3JYXa U3 BHIXOAHOTO Auddysopa /7 KoMm-
fpeccopa B ABE Kamephbl cropaHus 7, PacrojlokeHHbie no GokaM TypOoKoM-
npeccopHoii rpyunsl. flogpo6Hoe onrcaHie KOHCTPYKUMK POTOPa 1 €TI0 cBop-
KW MPUBOJNTCA B I 7.

Pomop I'TY yknaapiBaeTcs B [Ba ONOPHBIX NomwmnnHuka [/ u 10 (cm.
puc. 14.2), KOTOphIE ¢ MOMOLIBIO CUIIOBBIX CTOEK (cM. puc. 14.1) kpenaTca co-
OTBETCTBEHHO K KOpnycy BbIx0AHOro juddysopa u BXOJHOMY KOHpY30pY
Kmmpeccopa.

Kopriyc T'TY cocToMT U3 cpeaHeii cuiaooi yactu 9 (eu. puc. 14.1), o cro-
pOHaM KOTOPOH ¢ MOMOWbIO (AHIEB KPENsTcs KaMepbl cropauusa 7.
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FazomypbBunHas ycmanoska aHepaobnoka M1 Y-450T

C mpaBoil CTOpOHB! CHIOBOH uacTu yCTaHaBIMBacTca OaHa oboiimMa § (cM,
puc. 14.2), B KOTOPYIO MOMELIAIOTCA COMAOBLIC alllapaThl BCEX YeThIpeX CTy-
neHel razoBoil TypOUHEL.

K Beprukaneiomy iaHuy 1eBoil cTOPOHBI cpe/Hell YacTH KPEMHTCA KOpP-
nyc 6 (¢M. puc. 14.1) yacTH BBICOKOTO JIaBeHMA Komnpeccopa. B 5ToT Kopriyc
moMemaror ase oGoitMer 5 (eM. pue. 14.2), B pacTouKkY KOTOpPBIX YCTaHaBIKBa-
IOT HanpaBnsIIKE nouatku komnpeccopa. IlpocTpaHcTBo mMexkay oboiimamu
¥ nepeAHeil cMnoBOM yacTho KoMmpeccopa 3 (cM. puc. 14.2) ucnonssyercs
and GafinacnpoBaHua BO3IYXOM CTyneHeil koMinpeccopa npu nyckax I'TY.

Ha Bxojle B KoMnpeccop yeTaHOBIeH BXOAHOIN HalparnsowKi annapar 2
(cM. puc. 14.2), nonaTku KOTOpOIO0 CHHXPOHHO [TOBOPA4YHBAIOTCA KONbLOM
(cM. puc. 7.5), MpHBO/ KOTOPOro OCYLIECTBAACTCA TATON /7 W 2NeKTpoIBy-
raremeM I8

Pue. 14.3. Potop ['TY 94.2, yaomenusii B HHIKHIOW nolosuREy kopnyca I'TY:

I — neooasukpas onopa kopnyca F'TY; 2 — Konsneesle no1octn Mexly obofimamn kopnyca kom-
npeccopa: 3 — RKoprye komnpeccopa; 4 - NolocTe cO0Pa ROBIYRA N0CIEC KOMIPECCopa nepel ero
noJavel B KaMepsl CropaRiA H nad OXJIAMKACHHE CTATOPHEIX 21EMEHTOR ra3oBoHd TypOHHLL J — (na-
Hel NPHCORAMHEHUA KAMEPL cropanus; 6 — rudkue cTolikn, 7 — MOnarkd rasoBod TypOnHmn &
KOIBIEROH 2IEMEHT, COCTMHAIIKH POTOPL KoMnpeccopa U TypOuHE: ¢ pabouMe Q01ATKH KOM-
npeccopa: {0 — duanen npUCOSTHHEHHA BANA-NPOCTABKM, UAYLICIO K NICKTPOTCHEPpATOPY
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COBPEMEHHAA TEMNOSHEPIETVIKA ITIABA 14

Puc. 14.4. 3axpbiTue xkopnyca xKomupeccopa npH Mortaxke I'TY wa cHopodgnom cremme
JaB0IA:

[ — nuknas 1onoruHa kopmyca; 2 — paloume nonatku 1-H cTynenu koMmnpeccopa; 3 — /o=
narku BHA B kpeillke KopRyca komnpeecopa; 4 — Kpbillika Kopnyca KoMmopeccopa; § — pajud-
A TBHBIC CTOMKH (1Be — B KPBILIKE, YCTBIPC — B HHUAKHEH NONOBHHE KOPNYyCa), KPensaulHe KOpIye
IOAWMNHHKA K KOPOYCY TYPOHHEI: 6 — KPbIUIKA KOPIYCA NOAWKITHHKAR, 7 — HHAHAAL 10;T0BHHA
KOpIIyca noawunnmuka; § — daanen Kpennenns BalTa-npoCcTaBKH NPHADIA NISKTPOICHEpaTOPA
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TasomypbuxHas ycmaHoska sHepaobnoka [y-450T

Cunosoii kopuyc I'TY ycranaesnusaetcs Ha aBe otops! /9 u 13, Jlge onopsl
19, pacnojiokeHHble M0 CTOPOHAM KOpMyCa, HEMOABWXHBI W MONAEPKHBAKOT
KOPITYC B paiioHe (priaHua ropu3oHTanbHOro pazsvema. Omopel /3, oCHOBaHHA
KOTOPBIX TaKyKe KECTKO 3aKpeneHbl B OSTOHHOW MAKTE, BKAOYAKT MO TPH
r’HOKHX cTepxHA /2, HA BEpPXHHE 4AaCTH KOTOPBLIX YCTAHABIHBASTCH BHEWHUNH
koprnyc I'TY, Tlpu nyckax cTep)XHu cBOOOAHO M3rnbaloTcd U He MPEeNniaTCTBYIOT
TEMJOBLIM paciiupeHuam kopiyca UTV.

Ha puc. 14.3 nokazan potop I'TY, ynoxeHHslif B HWKHIOI MONOBUHY €€
kopityca rpu cGopre I'TY Ha cOopouHom creHae. XOpowo BUAHLI TONBKO YTO
YIOMAHYTHIE ONOPbI / W 6 , HA KOTOPBIX «BHCHT» BHewiHUH kopityc I'TY, ¢na-
Hew S N MPUCOEMHEHNUS KaMephl cropanus, paboune nonarku koMmnpeccopa 9
H TypGuHBI 7, nonoctH 2 mMexay oboiimamu Kommpeccopa.

Ha puc. 14.4 noxazano 3akpertie kopnyca I'TY ¢ yCTAaHOBJIEHHBIM pOTO-
POM KpbIWKO# 4. XOpowWwo BHAHEL pagnaibHble CTOHKKM 5, CBA3AHHBIE ¢ HHX-
Hell 7 ¥ BepxHe# 6 NMONOBHHAMK KOPITYCa MOALIMITHUKA, IONATKH 3 MOBOPOT-
Horo BHA,

14.2. YcTpo#cTBO KaMep CropaHus

laz0TypOUHHAA YCTAHOBKA UMEET JIBE 8blHOCHBLE KAMEPDL C2OPARUL, YCTa-
HOBNEHHBIE CHMMETpPHYHO OTHOCHTENBHO ocH ['TY (cM. puc. 14.1). Paszpes no
KaMepaM CropaHHsa rnokasaH Ha puc. 14.5. Boanyx u3 BeixoaHoro aupdysopa
komnpeccopa /7 (cM. puc. 14.1) nocTynaeT B KONbLEBOE NPOCTPaHCTBO 9
(puc. 14.5) ¥ W3 Hero pacxoAMTCH Ha JABE GLIHOCHbBIE KaMepsl C2opanus 1o
KOJIbLIEBOMY MPOCTPAHCTBY / MEXY KOPIYCOM Kamepbl 2 W MIaMEHHOH Tpy-
00H 3 WK nepexoaHbLIMU 3JIEMEHTAMH 15,

ITpoiias B 3a30pe MeXAY KOPIYCOM U MnaMeHHOM Tpy0oii U OXJ1aJiHB €€, BO3-
AYX [OCTYIAET K BOCbMH FOPENIOYHbIM MOIYJIAM, K KOTOPBIM MOJAETCA TOIUIHBO
(0CHOBHOE TOMIMBO — MPHPOAHbIIA ra3, pesepsHoe — kuaxoe). lopeHue mpo-
UCXO/IMT HA KOPOTKOM YUacTKe nnamMeHHoi Tpy6ul, roe Temieparypa cocrapinsaer
nprmMepHo 1450 °C. OTHOCUTENBEHO HU3KAA TeMreparypa ropeHHs ClepKuBaeT
00pa3oBaHUe BpEeHbLIX OKCHIOB a3ota. M3HyTpW mnamennas Tpyda nokpeiTa
TEPMOCTO HKHMH KEPAaMHUECKUMH MUINTKAMH, 3alIMIIAIOMKMH [IaMEHHYIO TPY-
Oy oT aciicTBua BbiCOKOM TeMnepatypsl. Cama nnameHHas TpyOa BbIMONHEHA U3
MHKOHEJIA —— CIJ1aBa Ha OCHOBE HMKENA ¢ BLICOKHM COAEp:KaHueM Xpoma, B
HIDKHEH 4acTu MaMeHHoH TpyObl KMEIOTCS e HalIbHbIE OKHA (HE 110Ka3aHHbIE
Ha puc. 14.5), yepes KOTOpbIE MOAROAMUTCA BTOPUYHBIH Bo3ayX. Ero cMewenue ¢
OpPOJIYKTaMU CropaHud W TLIATeNlbHOE MepeMelIiBaHie B [IEPEXOHBIX 3NEMEH-
Tax /5 obecneqrBaeT nepen COMOBLIM alMaparoM |-i cTyreHu razosoii Typou-
HBl Temneparypy rasoe 1100 °C, MueHHO 3Ta Temneparypa MpencrasieHa B
tabn. 7.2. Temneparypa 3a comamu 1-if CTYNEHH Mpu CTaHAAPTHBIX YCIOBHAX
Ha BXone B KOMmpeccop coctaeaser 1050 °C.

Ha puc. 14.6, @ noxaszana gotorpadus nnaMeHHoi TpyOsl cHapyxu (rope-
JIOYHOE YCTPOHCTBO ycTaHaBnuBaeTcs cBepxy). BHH3y nnameHHON TpyOss

317



COBPEMEHHAS TEMNO3HEPIETHKA 11IABA 14

M

Pue. 14.5. Counenenne Kamephl CTOPAHHA H TA30BIYCKHOH YaCTH Ta30Boi TYpOHHLI (npaBan
KAMEpa CropaHHA He NMoKa3zana):

! — npocTpancTBo A4 Mpoxoaa BO3AyXa OT KOMITPECCOpa K ropefikam; 2 — KOPRYC KaMEPhl Cropanus;
3 — naamenHas Tpyda; 4 — ropenounslii MoayAb; 5 — niotaaka 0GCHyKUBAHUA [OPENOK ¥ TOILIUBO-
NOAAOINX YCTPOHCTB; 6 — KepaMuyeckde TUIMTKH, OOMHUOBBIBAOLINE BHYTPEHNIOW THOBEPXHOCTD
1IaMcHHOM TpyObl; 7 — 1epexoAHoil narpybok 0T KaMepb! CrOPAHHA K CONIOBOMY annapary |-ii cTy-
neHn TYpOHHBI, § — CONA0BBIE JIONATKH |-i cTyneHH TypOuHb, 9 — cBopnas BBIXOHAA KaMepa BO3-
Iywnoro komapeccopa; /) — nononHurensras onopa; // — dnaney, npucoeaMBeHNN KAMEPBI Cropa-
HHY K KOpHYCY IasoBof TypOMHbl; /2 — MoK ;114 npoXoaa oOCay#UBAOWIETO TEPCOHANE BHYTPL KaMe-
pel cropanua; /3 — non samunuore 3ana I'TY; /4 senoMoratensHas (MOHTZXHAS) ONOPa Kamephl
CropaHua; /5 — nepexojHele MeMenThl 0T naaMennoil 1pybel k nepexoaHomMy narpydry

BHJIHbl YNOMSAHYTHIE BBILIE MPAMOYroJbHbIE OKHA U MpPOX0da BTOPUUHOIrO
Bo3ayxa. Gotorpadus, npeacrasnennas Ha puc. 14.6, 6, naeT BW) Ha KPLILIKY
1aMeHHOH TpyObl H3HYTPHU (CO CTOPOHBI BHIXO/1a ra3oR). Xopollio BUIHO pac-
MONOXKEHHE BCEX BOCBMH FOPEJIOUHBIX MOjlynel, OONMHIOBOYHEBIE KepaMHue-
CKHE IIHTKK W OKHA U1 NPOXOAA BTOPUYHOrO BO3AyXa.

Ha puc. 14.7 npusesena cxema ropeio4yHoOro Moay/is, NpeacTaBigKIIero
coboH KOMOWHALMIO TpPeX TOPeNoK, T.e. YCTPOHCTB, MpeAHA3HAYCHHBIX [JIs
COKMIAHWA raza, 1 OAHOH (OpCYHKH, cnysKauiei 118 CKUraHHs KUJKOTO TOTI-
auBa. Taxoli ropenouHsIil MoJyab Ha3bIBaeTCA KOMOUHUPOBAHHBIM. I1pu Mom-
noctu I'TY Gonee 50 %, T.e. npu HopMmansHOH ee paboTe MCMONB3YeTCs Tak
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FasomypburxHas ycmaHoeka sHepzobnoka [17Y-450T

6)

Puc. 14.6. Maamennas TpyHia KaMepbl cropanus;
¢ — BHEIIHK BHI; 6 — BHI HA BHYTPEHHIOW MOBEPXHOCTH H TOPENKH
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¥i% OGnacTs ropeHms

Pune. 14.7, Cxema ropenoasoro mozyas KAMEDRI CrOpaHus:

{ — KOnNeKTOp MPHPOIHOTE ra3a K OCHOBHOM TFOpeNiKe C NPeABAPUTENRHBIM CMELIEHHEM, 2 — TpPY6-
KM Mosau NPHPO/THOTO 1a3a K AHJIOTHOM rOpelke; 3 — KONBLEBbIE MONOCTH NOAAMH HPHPOIHOTO
raja K anddysnonnoi ropenke; 4 — Konbiesas kaMepa rnojavu npupoaHoTe rasa K TpyGkam, nu-
TAIOLMM [IHAOTHYHO TrOpesiky; 5 — nouelfl cTepXenh NOAROAA KHAKOTO TOIUIMEA K dopeymke u o7-
BOAA €TO MIBBITKA; 6 — IM0MibIe MePQOPUPOBANNLIE TPYOKH ANS NOAAM ra3a 5 30HY HpeBapHTENL-
HOTO CMEUIEHHR, 7 — aKCHANBHRE HONATKY; § — [EIHHAPHYECKHH BOPOTHHK KOPTIYCA KaMephl Cro-
PaHus [U1R yCTAHOBKM TOPENOYHOTO MOAYNS; ¥ — ueHTpoGexuas dopeyuka; /0 — pewieTka, obec-
NEHHBAIOLAR CMELICHHE TOMNHEA U BO3lyXa, / — Noaa4a MppogHoro ra3a n KaMepy pasaauu raa
1o tiepQopHpoOBatHbIM TPy BKaM; // — BuIXOX UpPHPO/IHOTO rasa w3 TpyGok; /// — monava soimyxa
AJLE NPERBAPUTENLHOLO CMEUICHUS C TOMMBOM; /V' — cMech, roTOBAA K CXHTaHmO: ¥ — Monaua
MPHPCAHOTO ra3a K AHddyzuonnoil ropenke; M/ — nojaya Bo3ayxa Kk auddy3HoHHOI ropenke;
Vil — srixon npuposoro rasa u3 nunoTuoit anddysnonroit ropenku; Vil — TonauRHbGL ras K ny-
TOTHOH ropenke; X -— ®Kujgkoe TOINTHBO K dopeynke; X — 0TROA MIBHITKA KHUAKOTO TOIIHBA H3
dopeyurn; X/ — ¥oHyC pacublIHBAHKS HUAKOIO TOMNHEA; X7/ — RBIXO[A OCHOBHOIO NPHPOHOID
rasa m3 AudQyHOHHOH ropenxu
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Fasomypbunxas ycmanoeka sHepgobnoka [1MY-450T

Ha3bIBAEMAS 20peaKa ¢ npedgapumentibiy cmeuienuem. ToNAUBHBIN ra3 noaa-
ercd B KOoMNekTop /, a U3 Hero — K MHOTOMHUCHAEHHBIM Mep(opHpPoOBAHHBLIM
TpyOkam 6. B konpueBoe npocTpaHcTBO Mexay TPyOKaMmH INoaaeTcs Bo3ayx.
Pemerka /0 TypOynH3UpyeT MOTOK, U B Pe3yJbTATE HA BBIXOJE W3 COPEJIKM
CO3JaeTcd OJHOPOAHAA CMeCh TOIUIMBA M BO3AyXd. OJTa CMECh NOMXKHIAeTcA
NMOCTOAHHO Topauleil NUAOTHOM («aexypHOH») ropenkoil (o Hell pacckasaHo
Huxe). TopeHne Takoi CMeCH NMPOUCXOAUT M0 3aKOHAM KHHETHKH XHMHUYECKHX
peakuui. ITosroMy ero HaselBawT Kunemuyieckum. OHO NPOUCXOAHT CPasy BO
BCEM 00BLEME W HA KOPOTKOM YyuacTKe NnaMeHHoH TpyObl. InasHas ocobe-
HOCThL TOPEHHA TOMNMBA ¢ NPEABAPHTENbLHLIM CMelleHUeM — ofpa3oBaHHe
MaJloro KoJIHYeCTBa OKCHAOB a30Ta U OKCHAA YINepoaa.

OnHako ropeiku ¢ MpeABaApPHUTENbHBIM CMEWIEHHEM HMEKT H HE0CTATOK:
MPH MajbiX HATPY3Kax, T.e. NPH MaNbIX PacxoJax TOMIMBHOIO rasa Mo OTHO-
WEHHIO K MOCTYNAKOWIEMY BO3JyXY (HAallOMHHM, 4TO, TaK KaK KOMIIPECCOP
MMEET NOCTOAHHYH) YAaCTOTY BPALIEHHS, TO PACXO/ BO3AYyXa MOXKHO yMCHb-
KT CPABHUTEALHO MAJO TONLKO ¢ MOMOLIBIO BXOJHOIO HAMPABAIOILErO all-
napara KoMmnpeccopa), ropeHHe cTaHOBUTCH HeycToHuuBbIM. [TosToMy rope-
NOYHbIH MOJYAb CHAOKAIOT Ouddysuonnoii copeaxon (6e3 npenBapUTEALHOIO
CMeuleHus), paboTalowe Npy ManblX Harpyskax, B YacTHOCTH [PH MyCKe W
Halope HauanbHOU HArpy3ku. Yepes3 KoNblieBbie MOAOCTH 3 NOAAETCA TOpFO-
YHii ra3, KOTOPbIH He yCneBaeT CMelaTbes ¢ BO3AYXoM VI, a camo ropeHue
NPOHCXOANT HA BBIXOIE M3 FOPe/iKM B (paKene Mo Mepe nepeMelIMBaHHs TOII-
nuBa U Bo3nyxa. Takoe ropeHue onpenenseTcs ckopocTbio AuddyInu, T.e. Me-
XaHWYECKOTO MPOHMKHOBEHUA TOMAHMBA B BO3AyX. [103TOMY €ro Ha3biBalOT
Qughpy3uonuvim, @ camy ropenky — anddysuonHoi. Topesiky, coueTaIONIy IO
B cebe ropeniky ¢ npeaBapuTeNbHBIM CMelleHHeM M IudQY3HOHHYIO, YacTo
HasblBalOT rubpuaHoi. Juddysnonnoe ropenune 6onee yeTol4HMBO, YEM KHHE-
THUYECKOE, HO XapaKkTepH3yeTcs BbICOKMM YPOBHEM BPEIHBIX BbIOpPOCOB.

HaxoHeu, TpeTbs ropenka — 3To nujioTHas Juddy3HoHHas ropenka, K Ko-
TOPOH ra3 TMOAAeTCA N0 HECKONbKMM TpyOkaM 2. OHa roput NOCTOSHHO NPH
palboTe u ropenok ¢ NpeaBapUTE/IbHLIM CMEWEHHEM, H TH(BY3HOHHbIX.

ITpu paBoTe Ha KUIKOM TOMIMBE HCTIONb3yeTCa yenmpobedicnas gopcynra 9.
C ec noMowbio Ha BLIX0/E CO3ACTCA KOHHYECKAS 3aKPYYEHHAd CTPYA TOTNMEA,
KOTOPaA pacrnanaeTed Ha ME/IKHE KaIUIH, CMEUIMBAETCA ¢ BO30YXOM H o6ecneyu-
BaeT AupdysnoHHoe ropenue. K opcyHke HIKOe TONINUBO MOJAETCA B NOCTO-
AHHOM KONMYecTBe (MoTok [X), a2 OTBOAHTCA B pasHoM (NoTok X). YBenuuusas
00paTHbI MOTOK, U3MEHSIOT PACX0[l TOIUTHBA B 30HY [OPEHHU.

Ha puc. 14.8 nokaszana koHcTpykuus ropenowHoro moayis. Ero 3akpenns-
10T GnaHueM 3 Ha kopryce KaMepsl cropanus. HuKHel KoHu4ecKoi NOBEPX-
HOCTBIO MOAYJL CBOOOAHO BXOAMT B OTBEPCTHUH BEPXHEH HACTH KAMEpPh! Cro-
panus. Tlonb3ysce puc. 14.7, nerko yacHWTbh HasHAYE€HHE OTJIENbHLIX 3IEMEeH-
TOB FOPESIOHHOIO MOAY NS, NOKA3aHHOro HA pHC. 14.8. JIoNOAHUTENBHO HA HEM
NOKA3aH KOMIEKTOP 4 NOJAaYH Mapa Wid BOAbl ANd TAK HA3biBAEMOIr0 «3KoJ0-
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COBPEMEHHAST TEMIO3HEPIETUKA [TIABA 14

Puc. 14.8. Buemunii Buj ropenodnore moayas kamepsi CrOpaHHK:

I — nepdropuposaiisie TpyGkH OAUN Fa3a B JOHY CMEIICHHS ¢ BOZIYXOM; 2 — dnanen TpyGonpo-
BOA@ 10Aa4YH KUAKOTO TOMNHBA; 3 — (iatiend KPEreHHs ropeloNHore MOY/Is K KOPIYCY KaMephl Cro-
PaHuA; 4 -— KOJIEKTOP MOMAMM Napa (MAH BOIbI) [TIS «3IKOMOrHYECKOTO BOPbICKE, § — dopcyHka
HHIKOTO TONTHBA

FMYECKOro BMPbICKa», NPeHA3HAYCHHOTO [1.14 MOIaBIeH!A OKCHIO0B a30Ta pH
pabore Ha cneunduueckux Buaax Tormsa. [Tpu 3TOM BMecTe ¢ NoaaBieHHEM
OKCHAOB a30Ta MPOHCXOJUT M CHHKEHME 3KOHOMUHYHOCTH, 32METUM, OJHAKO,
HTO ropenky, ycTaHosieHHble Ha I'TY V94.2 CeBepo-3anaanoii T31] skoso-
THYECKOIO BIIPHICKA HE HMEIOT.

Ha puc. 14.9 nokasan Bua na kamepy cropanus, Aaouuii NIpeCTABIEHHE O
nopaye TomAMBa. BuaHel duiaHLe! ropenoudsix moaynel 2. Tomniueo ¥ HuM
MOABOANTCS € MOMOIUBIO TOMIHBHBIX KIAMAHOB 7 W KOMJIEKTOPoB. TOMIMBHbIE
KIIalaHbl YNPABIAKOTCS CHCTEMAMM YIIPABNEHUS U PEry/IHPOBaHHS.

Ha puc. 14.10 nokasaHo, kak u3MeHsETCS KOTHYECTBO OKCHAOB a30T4 H OK-
cnia yriepoaa s npouecce Harpyxenus I'TVY. [lyck v HauanbHOe Harpyskenue
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Puc. 14.10. 3aBHcAMOCTE BpelibIX Bhl-
OpocoB KaMepbl CTOPAHAN OT MOULHOCTH
ICKTPOTCHEPATOPA H PEKHMA FOPeHHs

Puc. 14.9. Bua Ha kaMepy cropaHHd cBepxy

{ — TpybonpoBOA KHAKOTO TOMNHBA, 2 — FOPEIOUHBIE MOAYIH KAMEPH! CrOpanHs; 3 — KoanekTop
AOBOAA TOTUIMBE K TOPENKAM C NPe/BAPHTEILHLLM CMEIICHUEM; 4 — KOJUIRKTOp cOpoca WIlKITOMHO-

o JKHAKOTO TOMNHEA H3 GopcyHox; 5 — Tpydonposoa MoJa4dH ra3a K [HIOTHBIM ropeixaM; 6 no-
Jaua raza K TU(hY3IMOHHKIM ropenkam; 7 — TOMIHBHBI KranaH

BEIYT C HCHOJb30BaHMeM au(Qy3HoHHOH ropenxku npu npHkpeiToMm BHA,
BILIOTH 10 Harpy3xu npumepao 40 %. Jlaiee Mepexonar Ha ropeikH ¢ npe/sa-

PUTENLHBIM CMEIIEHHEM M BpelHble BBIOPOCH! pe3ko yMeHblIawoTcs, obecrne-
YMBAA XOPOITHE IKOIIOTMYECKHE MOKA3aTENH.

14.3. YcTpoicTBO ra3o8oi TypOMHbI U CUCTEMa ee OXNaXAeHus

JocratouHo MoApoOHO KOHCTPYKUMS 2a3060i mypounsl NpeAcTaBicHa Ha
puc. 14.11. Ona COCTOMT M3 YETHIPEX CTYTNEHEH.

Connosvie t1onamxuy TypOuHbl 4, 6, 8§ U [ BbINOJHEHK 3a0/|HO ¢ DaHIaK-
HBIMHU [10JKaMH, € TTOMOLBE) KOTOPSIX OHH 3akperstores B oboiime 10, koro-

pas, B CROK O4epeas, ycTaHaBiMBaeTca B cpenteit uacrn 2 xopnyca ['TY (cm.
1103. 9 Ha puc. 14.1).
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lasomypbunHas ycmarioeka aHepzobnoka [1MY-450T

Pabouue nonamku 5, 7, 9 1 12 ¢ NOMOWBIO XBOCTOBHKOB Kpenatcs Ha AUCKax
17, 16, 14 n 13 cootBeTcTBEHHO. MOUHOCTb C JAHCKA HA JUCK nepenaercs 1o-
CPEACTBOM XHPTOBBIX COEAMHEHHIT U CTHKHOIO 6onTa /5. MowHocTh ¢ poropa
rasoBOH TypGHHBI Ha POTOP KOMIpPECCOpa U faiee Ha PoTop 9NEKTPOreHeparopa
Nepenaercs MOCPENCTBOM LIMAHHAPHYECKOIO COEANHHUTENLHOIO 3neMenTa /9.

I'azbl 13 naameHHbIX Tpy6 ABYX Kamep cropaHMs MOCTYNAlOT B razoc6op-
HHMK 3 W U3 HEro — B rasoeyto TypGuny. [Tepen rasosoit TypOMHOIL, KaK yka-
3bIBANOCh Bbille, TemMepaTtypa ra3os cocrasnser 1100 °C. IMocne pacmupenus
ra’oB B TYpOWHE HX Temneparypa B Auanaloe Harpysok 50—100 % nofxna
NIOANEPKUBATHCA TIOCTOAHHONH ¥ cocTaBnaTh 535 °C. OTo oyeHb BaXKHAS TeM-
nepatypa, TaK Kak oHa ofecreurBaeT HAAEKHYIO H SKOHOMHYHYIO PaboTy ma-
pocHioBoii yctaHosku TTTY.

B rasoBoit Typ6uHe 0Xna)aa0TCA NepBbie NATH U3 BOCHMH BEHLIOB ra30Boi
TYpOUHBL. Oxnasicoenue Beex COIUTOBLIX aNNapaTOR OCYIIECTBASETCS H3 KOJlb-
LEBLIX MONOCTEH O, BO3AYX B KOTOPbIE MOCTYNAET H3 BBHIXONHOTO nuddysopa
KoMIpeccopa / 4epes oTBepcTHd @ B oboitme. Oxnaxnaroumit BO3AYX U3 [10-
NOCTEH O NOCTYNAET BHYTPH CONNMOBBIX JONATOK M OXAAXK/AET UX KOHBEKLIHEH.
HarpeTelii Bo3nyx cOpacbiBaercs B MPOTOYHYIO 4acTh TYpOUHSL.

llocTynaeHue Bo3yXa B MONOCTH 6 OAHOBPEMEHHO 0GECIeUHBACT HU3KY 0
1 DaBHOMEPHYIO TeMneparypy o6oiMbl.

Ana oxnaxaenus paGouux nonarok 1-if crynewu HCIIONB3YETCA BO3AYX, OT-
OupaeMblii mocie pabovux NoNaToK Mocienuet CTylleHH KOMIpeccopa. Bosayx
TOCTYIIACT B KONLLEBYFO MONIOCTL MEKAY UMNHHAPHYECKMMH [TEPErOpOAKAMH | &
u !9, U3 Hee — B OTREPCTHA @ B ANCKE, CHAOKAIOIHE BO3NYXOM KAKIYIO H3 pa-
Gounx nonarok. Bo3ayx BxoauT B nonatku uepes OTBEPCTHA B XBOCTOBHKAX, 0X-
NAXIACT JIOMATKY U BBIXOAHT B MPOTOYHYIO YACTH ['A30BOW TYPOMHBI.

Hns oxnaxpenus pabouux nonatok 2-i cTyneHu TYPOMHbBI HCMONIb3YETCS
BO31yX OT 12-ii cTyneHu KoMnpeccopa, KoTopelii NOCTynaer B KONTbLIEBY IO 110~
JOCTE MEKAY UMAHHAPUYECKOH NePeropoAkod /& M CTAKHBIM LEHTPANbHBIM
Bonrtom /5.

[IpodunsHsie yacTh paGouux nonarok 3-i u 4-i CTYTICHEH HE OXJ1AXKAAIOT-
€4, ONHAKO OXNIAXAAOUMI BO3AYX M3 12-1 CTyNeHW HanpaBisercs Takke B
IPOCTPAHCTBO MEXIy NUCKAMH 16 n I4, a raxke /4 W 13, oTkyna no oTBep-
CTHAM d MONACTCA K MOHTaXHBIM 3a30paMm B xBoctoBukaX. [Ipoxoas uepes
HUX, BO3AYX OTOHpaeT TennoTy, HAYUIYIO M3 NPO(GUALHONR Y4acTH NONarku, u
TEM CAMBIM OXJIaXKAAET HX.

14.4. C6opka ITY, TpancnopTuposka Ha T3L
X YCTAHOBK2 B MalUMHHOM 3ane

C6opra I'TY mpousBoautcs Ha TypGHHHOM 3aBOJE MOCTE M3rOTOBIEHMHS
B €ro LEXax OTACNbHBLIX AeTaneii 1 y3n08. Ha puc. 14.12 (cMm. useTHyro Bkieit-
Ky) nokaszaH cGOpo4HbIH cTeHn npeanpuatus Mureptypbo, Ha koTopom ocy-
mecTBagercs cbopka onHospemerHo Tpex I'TV.

Ha nesoM creHze MoKaszaHa HUXKHAL 4ACTD kopniyca I'TY ¢ ynoxeHHsIM
poTopom. Ha npasom cTeHnae BusEH POTOP, yCTAHOBNEHHDIH B NOAMUNHUKAX,
¥ BHYTPCHHAS CPEAHAA HacTh, YOPMUPYIOWAH I0]BOA BO3AYXA B KAMEPE Cro-
PaHuf H BBIXOA rasoB M3 HHUX K 1-H cTynenu. Ha cpenHem crenze mokasaua
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COBPEMEHHAS TEMNNOSHEPIETHUKA T1IABA 14

)

Puc. 14.13. Morpyika ocvoBHoro Moayas I'TY Ha Tpeiinep B cbo-
pouHOM Hexe 3aBoaa (a) n B nopty (6)

cobpannas ['TY ¢ ycTaHOBNGHHBIMH 3ariyulkamMM, TOTOBaf K OTIpaBKe Ha
MECTO MOHTa)a.

B ornnune ot naposoil TypOuHel, nocne cOopxu Ha 3aBoae I'TY ucnbiTaHuit
HEe NMpoXonuT. B pesysbrare ¢ TypOHHHOrO 3aBofia HA MOHTAKHYKY TJIOLIANKY
TDC yXOAHT HECKONBKO OT/JENbHO TPAHCIIOPTUPYEMBIX COOPOUHBIX EAHHHLL
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FasomypbuHHas ycmanoeka aHepeobnoka 1 Y-450T

TypGorpynna (koMmnpeccop u TypbuHa);

JiBe KaMepbl cropaHus;

MacnofaKk ¢ yCTAHOBNEHHBIM HA HeM 00OpY/OBaAHUEM;

BXOJIHO# narpyGok koMIpeccopa;

BbIXOJIHO# sndy3op.

Ha puc. 14.13 nokasana ycTaHoBKa caMoii rabapuTHol H Tsxkeno# cbopou-
HOH eaAnHMLUB! (Ty pOorpynmel) Ha Tpeitnep B cOOPOUHOM LEXe, a 3aTeM IIPH N0o-
rpy3Ke B MOPTY.

B ornudue ot naposoif TypOuHel, I'TY pasMewmaior Ha TAC He Ha paMHOM
dbyHnaMeHTe, a HEermocpeACTBEHHO HA GETOHHOM OCHOBAHMH, YCTAHOBIEHHOM Ha
HyleBoit oTMeTke Maurdana (puc. 14.14). Bxoauyro wwaxty 4 koMnpeccopa

1

2
2 e
Oxono I1 M _]
o e -
I
| B
Oxono 28 M

Puc. 14.14, ¥eranoska razoTyp6uuunoro arperata B mamnunom sane TOIL:

/I — KBOVY; 2 — kpan gust monraxa H obcayxusanns ['TY; 3 — anexrporeneparop; 4 — ulaxra
NOaYH BO3AYXA K KOMIIPECCOpY; 5 — komupeccop; 6 — KaMepa cropanis; 7 — rasosad 1ypGHua;

&8 — nepexoanoht Arddyiop K KOTAY-YTHAUIATOPY; ¥ — MacKooXnauTeny; /) — WHT yIpasmenus,
11 — Tpanchopmarop
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COBPEMEHHAS TEMNOSHEPIETHUKA FNABA 14

» Dsomorus I'TY BooGuie u I'TY ¢upmbl Siemens, B 4aCTHOCTH, MpoTEKaia
NoA AeiicTBHeM ABYX TeHaeHuuii. Tlepsas TeHIEHLUS ~— CTPEMASHHE MOBLICUThL
HAYANLHYIO TEMIIEPATYpy nepel TYPOHHOH U YyIYYUIHTh XKAPOTIPOUHbIE CBOHCT-
BA MaTepHalioB, a TAKXKE yCOBEPUIEHCTBOBATL CHCTEMY OXNIAXKIECHHA NeTaslei ra-
30B0# TypOuHbL. BTOpas TEHJEHLUA — BCE YKECTOYAKOU[MECH KOJOTHIECKHE
TpeGoBaHMA K YMEHBLICHHIO BhIGPOCOB OKCH/I0B a30Ta M OKCHIA YIiepoaa.

Bazosan Moaens T'TY paga V94, sHemHe BECbMAa MOX0XAs HA TONBKO HTO
paceMoTpertyto I'TY V94.2, odopmusniack B Hauane 70-x ronos (cM. puc. 14.15)
uMena MottHoeTb 90 MBT rpu KI1/1 30,3 %. TocnoacTByrowuM cnocoboM cxKu-
raHus B Te roapl 6pito nughy3MoHHOE CHKMMaHHe, XapAKTEPU3YEMOE BbICOKOH
TEMIIEpaTyPOii TOPEHUA W NIUHHBIM daxenom. ITH iBa 00CTOSTENRCTBA CIOCO0-
CTBYIOT TIpeBPaILEHHIO aTMOC(PEPHOro a30Ta B €ro OKCubl. [IpHHATaA CUnoCHas
KOHCTPYKLHS KAMEP CropaHus ¢ JTHHHBIMH NEPEeXofHbIMH naTpyOKamMu BroONHe
OTBEYaNa OTMEUYEHHBIM Bhillle 0COOEHHOCTAM: 1 [OJTHOTO CrOPAHHA TOTINHEA U
MOHMKEHHUS TEMIMEPaTyphbl ra3oB 10 NPUEMAEMOIO ypoBHA TpeboBanuck Golib-
e radapuTsl U HeoO6XonMMOCTDb B [10Aa4€ BTOPHYHOIO BO3AyXa.

Mounocrs FTY pana V94 nocreneHHo pocna, Hapany ¢ Auddy3HoHHbIMK
ropenkaMi Ha4alld UCTONb30BaTh MOPENKH ¢ NPEABAPUTE/ibHBIM CMELIEHUEM.
K nactrosmemy BpeMeHH I'TY V94.2 — nocTartodHo COBEPUICHHAd MaiiMHa
mowHocTh 160 MBT ¢ KITJ 34,2 %.

[ToaBneHue ropenokx ¢ NpeaBapUTeNbHBIM CMEIIEHHEM BO31yXa U 'a3a M103BO-
JWJIO pe3KO COKPATHUTD MPOOTbHBIE rabapHThl KAMEPbI, U, HECMOTPS Ha TO, 4TO
nogad I'TY cepuu V94.3 nmena Gonsliyro MouiHocTh (220 MBT) W nouTH Ha
20 % GonbwiMii pacxoj] BO3AyXa depe3 KOMIIPECcop, raGaputsl €€ OKa3anuch
Mmenbiie (puc. 14.16). KoHctpykuus 3Toi TypOHHbLI paccMoTpeHa B . 7.

EctecTBeHHbIM paszsuteM ['TY V94.3 asunca nepexon K xorbyesoil Ka-
mepe ceopanus. [lpogonsHbiii paszpes sToi I'TY, oTHocawekcs k cepuu 94.3A
nokasan Ha puc. 14.17 (cM. LBETHYK BKJeiiKy), a ()parMeHT caMoi Konbue-
BOH kamepsl — Ha puc. 14.18 (cM. uBeTHylo BkieHky). Kamepa o6nnuoBaHa
CTIEUHMAABLHLIME TEPMOUMTAMH U3 MCTAJL/la M OKCHUIHOH KepaMuku. Cnesa Ha
PUCYHKE BHIHBI THOpUAHBIE TOpenkd (Bcero 24), a crnpasa — CONJOBbIE IO~
narky nepBoi cTyneHu.

KoHTponbHbie BONPOCHI

1. Jins uero kopmyc T'TY V94.2 umeeT ropu3oHTalbHbIA (praHLeBEll pasbem?

2. TMovemy I'TY V94.2 He uMeet pamHoro ¢gynaamenra?

3. Kak B I'TY V94.2 opranu3osana 3awura nnaMeHHOH TpyGbl KaMepb cropaHms
OT BLICOKO# TeMIepaTypel NPOAYKTOB Cropanus’?

4, Kak ycrpoen ropenoutiblii Moaynb kamepsl cropanus I'TY V94,29

5, Jlna kakoH uenW TUPHPOOHEIH ra3, moaaBaeMelii B kamepy cropanua ['TY VG4.2
MpeABapHTENbLHO CMEUIHBACTCA C BO3YXOM?

6. B ueM NpeMMyIIECTBO KMHETHYECKOTO roperus nepen f1AdGgysnonnuim?

7. UeM OTNHYAKTCA CHCTEMBI MOJBOJA OXNAXAAKIUETO BO3AYXa ANA OXNaXKAESHUA
potopa u craropa ['TY V94.27

8. M3 kakux tpancnopradensHbiX Mogyneil cocrout I'TY V94.27

9. Yem ornuuarores cGopka MapoBoil W ra3oBod TYpOMHBI HA DNCKTpOCTaHLIMAY
330



nasa namHadyamas

KOTEJIbHAS YCTAHOBKA
NAPOrA30BOM YCTAHOBKU Nry-450T

Copepxanue
15.1, Tennosas CXema KOTENbHOM YCTAHOBKM

15,2, KOHCTPYKUWA KOTAA-YTUAN3aTopa Nry 450-T
KOHTPONbHBIE BONPOCHI

15.1. Tennosas cxema KOTeNbHOH YCTAHOBKU

Komenvnasa yemarosxka II'Y Cly®nT 14 MakKcUMANILHOM yTUIH3aUnN TeTl-
na yxoaamux rasos I'TY nyTem €ro nepesayy BoJe W BOJAHOMY napy, npu-
yeM €r0 pacxojl W napamerpbl J0/KHbI GbITh TAKMMH, UTOOBI M3 TETUIOBOH
IHEPruy 3TOTO Napa MOXKHO 656170 OBl NONYUUTb MAKCUMYM 3JIEKTPO3HEPIH B
napoBoil TypOMHE.

Kotenbhas yetaHoBka [I'Y-450T coctonT M3 JBYX OAUHAKOBBIX KOTIIOB,
KKl U3 KOTOPbIX BKIIHOHACT!

dayxKoHmypHelil Hapabanubvli Komeil-ymuausamop BEpPTUKANbHOTO (GaimeH-
HOTO) THNIE;

CHCTEMY PELMPKYISALHH KOHICHCATA, ofecneynBarolly0 NOCTOAHHY10 TEM-
neparypy KOHJEHCATa Ha BXO/E B KOTEI,

CHCTEMY MHOTOKPATHOM TPHHY/MTebHO LMPKYIALUMH BOIBI B HCTIApUTE
nax KoTna;

CHCTEMY [€a3palni KOHJIEHCaTa B JIea3pallMOHHON yCTaHOBKC.

Ha puc. 15.1 niokasaHa Teniopas cxema MoJIoBARHbI KOTENLHOH YCTAHOBKH
(WK, KaKk roBopAT, — OAHOTO KOpPTyCa), B KOTOPYIO MOCTY HAIOT YXOAILIME Ia-
b1 13 ogHoil I'TY [I'TY-1 (eM. puc. 13.2)). BTOpoii KOpTyC BbINOJIHEH TOYHO
TAKKE C TOMH ML PASHULEH, YTO J€a3paTop Ad STHX NONOBHH ABIIETCH 00-
M. Ha puc. 15.1 B npaAMOYFONbHLIX paMKax HaHECEHbI 3HAUEHWA napaMeT-
pOB (PacxXo0B Napa WM BOJbI, JaBICHUA H TeMneparypbl), MOJy4€HHBIE TIPH
pacueTe TENIOBOH CXeMbl KOTIIA.

Komen-ymuauzamop KY-1 IY-450T npeactaBnseT coOOH BEPTHKATDL-
Hblif TPOTHBOTOYHBIH reriooGMenHblil annapar. [opsunii TenJIOHOCHTED
(razpl T'TY) nOCTYNAeT CHU3Y ¥ ABHKCTCA BBEPX K neiMoBoii TpyGe. Xonoa-
HbIif TenJ0HOCHTENL (BOAA) JIBMKETCSA CBEPXY BHU3 NIO TpyOam. ["aspl nepena-
0T CBOe Teryio Boje (mapy), OCTHIBAIOT M NPy TeMneparype NpUMEDHO
100 °C BbIOpAcHIBAOTCS 4€Pe3 AbIMOBYIO Tpy6y B arMocdepy. (3aMeTHM, uTO
BCE MPUBEACHHbIE HA CXeMe 3HAYEHUS NapaMeTpoB OTHOCATCH K HOMHHAIb-
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Komensras ycmaroexa napoz030soii ycmanosku [17Y-450T

HOMY pEXUMY, HO ABJIAIOTCS NPUOIM3NTENbHBIMH, TaK KAK OHM 33BHCHT OT
TEMTICPATypbl Hapy KHOro BO3Ayxa.) B Hmkned wactn KV, kyna nocrynasor
TOPAYNE rasel, pasMEMEHbl TenI00OMEHHbIE MOBEPXHOCTH KOHTYpa BJI, a B
BepXHeH — xouTypa HJI.

Kowupencar, suiiias n3 kongencaropa naposoii TYpOHHBI, NOCE KOHAeHCa-
TOpa napa ynIloTHeHH#H B Touke a (puc. 15.1) passoautes Ha npa KY. [Tonosu-
Ha €ro B Konuuectse 293 1/4 ¢ Temneparypoit 30 °C noctynaer B KV-1/. B
TOYKE b K 3TOMY KOHJEHCATY nojMemnBaeTcd 88 T/u rops4yero KOH/IEHCATa,
umeromero remnepatypy 154 °C. DTH NOTOKH CMEUIMBAIOTCH, M NUTATE IbHAS
BOJla npuobpeTaeT Temnepatypy 60 °C. Ecnu 3ta TeMmrepatypa OyJeT MeHb-
WEeH, TO Ha MOBEPXHOCTH 2a306020 nodozpesamens kondencama I'TIK npo-
W30HJIET KOHAEHCAUMA BOJAAHBIX NAPOB M3 JABIMOBBIX ra3oB, a WMECIOLINECH B
HHX arpeCCMBHbIC BEIIECTBA OY/lyT PACTBOPATLCH B BBINALAIOLIEM KOHJCHCA-
TC, BbI3bIBas KOpposuto TpyO TT7K. Ecnu Temneparypa Ha Bxope B [TIK Syner
Gonvwe 60 °C, 1o, BO-nepBbIX, 3TO NPUBEIET K YBEIMHEHHIO TeMIEPaTypel
yxomaunx raszos KY u chusur sxoHomMuuHocTh W, BO-BTOPBIX, YBENWUHUT 3a-
TPaTbl MOWHOCTH H& NPUBOJ 21eKMPOHACOCO8 peyupkyrsyuu Kondencama
2HP. Hostomy KY cHaGxkaeTcs PErynsTOPOM TeMmnepaTypbl KoHaeHcata PTK,
NOAAEPKHBAIOINNAM ero TeMuepaTtypy Gnusxoit k 60 °C.

Ha Buixone w3 I'NIK Temneparypa koHmeHcara cocTapinser 154 °C. Yactp
ero (88 1/4) oTBOJIMTCS Ha peuMpKyNAUHIO (TOyKa ¢), a ocTANbLHOIN KOHjIEHCAT
(293 T/u) nocTynaer cepxy B 0easpayuonryro KoioHKy deaspamopa. B wee
ke (Touka d) MocTynaeT koHjeHcaT us KV-2 CHM3Y B KOJNIOHKY MojaeTcs Ie-
perpeThii nap n3 kontypa HJI ¢ Temneparypoit 200 °C. Ilpn ux cMmemrenun
KOH/CHCAT HArpeBaeTCA 10 TeMNepaTypel Hachimenus (158 °C), u3 Hero BbI-
ACIIIOTCA paCTBOPEHHbIE ra3bl, U B JCA3PATOPHOM Gake CKAMTUBAETCH fe-
A3pUpOBaHHbIH KoHAEeHCAT. OH ABNAETCH MCTOY HHKOM pabouero Tena a1s KOH-
Typoe B/l u HJ] koTna.

Humamenonoinu onexmponacocamu BJ] T3H B/, 3a xoTopbiMu jaaBneHue
cocTarnset okono 9 Mlla, uepes nurarensublit knanaun JIK BT koHnencar noaa-
eTcs B skoHomaitzep BJI (3B/). 3nech on Harpepaercs npUMepHo 10 295 °C ¢
noctynaer B 6apaban BJ, B koTopom NojAepKUBACTCA naBienue 8,5 MIlla n
Temneparypa 300 °C.

OcoGennoctio BepTHkanbHoro KY ABRseTcs HEBOIMOKHOCTD OpraHunsa-
LHMH €CTCCTBEHHON LMPKY /IS UMK BO/Ibl B HCIIAPUTENE, [TosTomy ero cHabxaroT
UMPKYIALMOHHBIMI 31eKTpoHacocamu (L{DH BJ]), KOTOpbie CO3AI0T Henpe-
PLIBHYIO LMPKyISunio cpenpl uepes Gapaban B[ u ncnaputens B (HBI), B
Npouecce KOTOPOH 4acTb BOAbLI NPEBPAILAETCS B HAP M CKANJIMBACTCA B BEpX-
Heit wactu Gapabana BJ]. Otcioma nap oteomurtes B naponeperperarens BJ]
(/I{IB]]), B KOTOPOM OH neperpepaeTcs U ¢ napaMetrpamu § MIla, 515 °C ua-
NpaBJIAETCA Ha BXOJ1 NaPOBOM TYPOMHBI,

Inrarenvuvie vacocsr HJT (IT3H HI[) uepes nwratensuelit knanau /7K HI
NOJAIOT KOHACHCAT npsMo B uenaputens HJT (HHT), KOTOPLIH ¢ MOMOILBIO UMp-
KYHAUMOHHDBIX snekTponacocoB HII (L{OH HJT) obecneunsaror reHepauuio Ha-
CbllieHHOTO Napa B Gapabane HJI. Tocne neperpesa B naponeperpesarene HJI
({IITH/]) nap ¢ napameTpamu 0,65 MITa n 200 °C HanpaBNAeTCs B TYpOUHY.

333



COBPEMEHHAS TEMNOSHEPIETUKA TIABA 15

[Taporenepupytowas crnocoOHocTe KoHTYpa HJI cyliecTBeHHO MeHblue,
yem koHTYpa B (M3-3a OCTHIBAHMS ra3oB) U NO3TOMY €ro Naponpou3BOH-
TeJLHOCTh COCTaBNAeT Bcero 36 T/4, T.€. npuMepHo 20 % oT naponpown3Boau-
TeNbHOCTH KoHTypa B,

15.2. Konctpykuusa kotna ytunusatopa Mry-450T

Panee (cM. puc. 8.3) nokazano, yto ocu otaenshbix ['TY u KY ycranaenupa-
T B MamudaHoM 3ane T3C napannensHo. Ha puc. 15,2 nokaszaH BWA Ha aH-
caMbnb 13 ABYX CUMMETPUYHO pacnionokenHbsix KY, eci cMOTpeTh HA HHX cO
ctoporbl I'TY. CaMu ['TY He nokazanbl, a razbl W3 HUX MOCTYNAIOT YCpes3 BXOJ-
HbIC CEUYeHUs [, ABMIKYTCH BHYTPH KOTJIOB, OMBIBAs NOBEPXHOCTH TENI000MeNE,
B KOTOPbIX IEHEPUPYETCA Map AnA napoBoi TypOWHBL. 3aTeM W3 ABYX rasoxo-
0B 2 OCTLIBUIHE JBIMOBBIC ra3bl NOCTYHAIOT B 0OLLYIO ABIMOBYIO TpyOy 3.

Ha puc. 15.3 nokazan Bupg Ha mpaebiil koren (eM. puc. 15.2). Iazer w3 I'TY
NPOXOAAT BXOAHOH jMbdy3op 4 KY, KOTOpbI U3MEHSET CBOe ceueHue ¢ Kpyr-
JIOro Ha KB&/IpaTHOE, M NOCTYMAtOT B ra3oxo/ /7, B KOTOPOM pacrioyiaraeTes uy-
mornywnTens, [To ctopoHam razoxosaa /7 ycTaHaBNUBarOT KOMMEHCATOpbl 27,
JIONYCKAIOUHE B3aHMHbIE TEMIOBBIE PACLIMPeHHs JAEeTAllel, UMEHNX pasnuy-
HYIO TEMIIEpATypy. 3aTeM B MOBOPOTHOM ra3oxose /8 raspl H3MEHAIOT CBOE Ha-
NpaBJIEHUE C IOPHIOHTAILHOIO HA BEPTHKANLHOE U NOC/EI0BATENLHO OMbIBAIOT
noBepxHocTH Tennoobmena: MTNBJ, UBI, 2B, TINH/, MU, I'TIK.

3a NOBEpXHOCTAMH HArpeBa pPACIOJIOKEH NEpexoMHoH razoxon [/, Ha-
NPaBIAKIWNA razbl B BLIXOAHOH razoxosa 2. B ero uuxkHelt 4yacTH pacnofio-
#eH BTOPOH uIyMomnymuTenb. Ha BXosie B razoxoa 2 yCTAHOBIEHA 0K IEBAs
3acrionka /2, npenaTcTByOwas nomnajanuio joxas B KY Bo BpeMs cTofHku.
Kpowme Toro, rpu KOpOTKUX NPOCTOAX 3aKPLITHE 34CIOHKH MO3BOJISET COXpa-
HHUTb TENJIOOOMEHHDBIE NOBEPXHOCTH TOPSUYHMH U YCKOPHTD IIYCK DHEprobno-
Ka NOoCle TaAKHX NPOCTOEB.

KoTiibl-y THAIN3aTOPbl YCTAHABIMBAIOT B 3aKPBITOM NOMELIEHHH, KOHTYD
KOTOpOTO NOKa3aH WITPHX-NYHKTHPHOH nuuuel 73 (cMm. puc. 15.3). Buytpn
MIOMEIIEHHS CTPOAT CTANBHON KApKAC W3 MOILHLIX KOJIOHH /6, NpoaoNbHbIX H
nonepeunbix danok 23 (puc. 15.4). Konouusl /6 ycTaHaBIMBaOT Ha GETOH-
Hble OCHOBaHHA 22. Kapkac coaepHUT NpoeM jUTs YCTAHOBKY KOTIA, a TAKKe
pambl Ui yCTaHOBKH Oapabavos Bl /4 u HJI /9. Mexay kornamu Ha ne-
aj’paTopHOMN STAKEPKE YCTaHABIMBAOT jeaspatop /5 (cM. puc. 15.2), obeiy-
AUBAKOLINI 00a Kopnyca KoTha,

Kpome Toro, kapkac 06Bi3bIBAIOT MHOTOYHCTIGHHLIMA MIOMAAKAMH 06CHY-
AHMBaHUA U NECTHUYHLIMU MapliaMHu.

Ha HyneBo# oTMeTke pajom ¢ kotnamu (cM. BbipeiB C Ha puc. 15.4) nome-
wmatoT Bee Hacockl: nutatensusie [T3H BIT w II9H HJI, uMpkynaunu Boanl B
ucnaputensx LIDH B n [[2H HII v peavpkynaunun DHP.

BuyTtpn kapkaca pazmemaror codctBeHHo KY [rounce ero ofmmeky 20
(cm. puc. 15.3)] ¢ TennooOMEHHBIMY BOBEPXHOCTAMM, TOABOIALINMYA H OTBO-
AsmMMH rasoxoaaMu. TennooOMeHHBIE MOBEPXHOCTH MOHTHPYIOT BHYTpH
KOTJIa M3 OTJENbHbIX MOAYJEH, H3TOTOBNEHHLIX 3&BOACKMM CnocoboM.
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COBPEMEHHAS TEMTOOHEPIETHKA TIABA 15

Mopnyne npejactasnsget co6oit HECKONBLKO 0B TpyD, 00bEIHHEHHBIX KONIIEK-
TOPaMH; KOJIEKTOPbl COEAHHSAIOT TpyOOnpoBoaaMH TakuM 06pa3oM, uToObl
pabouas cpesia ABUranach B HEOOXOIMMOM MOCTE0BATENBLHOCTH.

TennoobmeH co CTOPOHEL T'a30B HE CTONIb HHTEHCHBEH, KAK CO CTOPOHbBI Na-
pa UIY BOJIbl, TAK KAK CKOPOCTh ra3oB Hesenuka (10—15 m/c) us-3a ueobxo-
AMMOCTH WUMETh Majoe T'MAPABIHYECKOE COMPOTHBIECHHE CO CTOPOHbLI I'a30B,
[TosTOMyY TpyObI BLINONHSAIOT C IYCTHIM BHELIHHM MOTEPEYHBIM OpebpeHneM
(puc. 15.5). 310 yBENMYMBAET IIOBEPXHOCTH TEMI000OMEHA CO CTOPOHLI [A30B H
MHTEHCHOUUMPYET TeNNnooOMeH.

Jna uckmoyenus npoBucauns TpyG n Bo3OyxaeHMs konebauuii Haberaio-
IMM Ta3oBbiM TNOTOKOM MEXIYy TPyOaMu yCTaHABIUBAIOT AMCTAHLIMDYIOIINE
anemenThl (puc. 15.6). O0mmnBKa KoTna (puc. 15.7) BbINOJHAETCH Ta30mIOTHOH,
T.€. OHa COCOOHA BLIAEPKUBATL HEOONBLIOE BHYTPEHHEE AaBneHue. [lna 3Toro
OHa BbLITIQJIHACTCSA W3 METAIMYECKHX JIUCTOB (HAPYKHBIX U BHYTPEHHHX) J0CTA-
TOYHOH TOJILHHBI, MEXAY KOTOPbIMH C TIOMOIUBIO WTHIPEH W CETKH 3aKPENIAIOT

Faanl

Pue. 15.5. TpyGst ¢ opefpennem 10 KOTI0B-YTHARIATOPOB
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KomenbHas ycrmanosaka napo203080i ycmanosku (17 Y-450T

Puc. 15.6. YcTaAHOBKA JHCTAHUHPYHOIHX Wie-
MeHTOB Ha opefpeHabIx TpYGax
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Puc. 15.7. Konerpyrkuus 00mnBKH KoTIA:
I — HAPYHXHAA 00IMBKA M3 MCTAILIMUCCKHX
MTeR pasmepamu 2,6 4.2 M: 2 — wwaiiba,
yYacpikKHBaloan JTHC TR % — WITRIPH AHameT-

pom 10 MM w waron yeraHoBkd 0.5x 05 m:
4 — BHyTpennas OOWHBKA M3 AUCHCTRIX JHC-
Tor 0.6x1,1 M § METAIIHUCCKaA CeTKa:
6— H30TAUMA 13 CYNepToHKere BOIOKHa H3
rOpPHbLIX MOPO

H30TALHOHHBIE XOICThI U3 CYNEPTOHKOTO BOJIOKHA W3 ropHblX nopoa. Mx cym-
MapHas toqiuHa B 200 MM no3BONSET UMETE HA BHELIHEHN NMOBEPXHOCTH TEMIIE-
patypy McHee 55 °C, 4TO YMEHbLWAET KaK IIOTEPKY TEI/Ia B OKPYXKAIOILYIO CPELY,
TaK ¥ 00eCneunBaET BLIMOJIHEHHUE NPABKII TEXHUKH 0€30MacHOCTH.

KouTponsHbie BOnpochl

L by =

M3 kaKHX OCHOBHBIX PMEMEHTOB COCTOHT KOTENbHAN ycraHoeka I'TY V94.27
ITouemy xoten-yrunusarop I'TY V94.2 BLIONHCH ABYXKONTYPHBIM?
Jins kako# 1eTN B TeMmIoBo#i cXxeme KoTenbHol yeranosky I'TY V94,2 npenycemot-

peHbl AMEKTPOHACOCH PELMPKYIALNY NUTATEIbHOH BOABI?
4. Jlns Kakol 1efid B TENNOBOM cXeMe KoTenbHoH ycTanoBku ['TY V94.2 npenycmot-
peHbl UHPKYISIHMOHHBIC 3NCKTPOHACOCH HcnapuTenei?

h

B ucM NpeMMyINECTBAa H HEJOCTATKH HcnonbiveMblx B ['TY V94.2 BepTUKanbHbIX

KOTAOB-YTHIM3ATOPOB MEPEA KOTAAMH IOPH30OHTANBHOH KOMIIOHOBKH?
6. 3adeM Ha BLIXOAC M3 KOTNIA-YTHIH3aTOPa YCTAHABIMBAETCA JAOKAEBas 3acioHka?
HenonezyeTcs MM OHA TIpM HeHACTHOH noroie mpu HopmanbHoH pabote ['TY

Vo4.27

7. Ha kakux BBICOTHBIX OTMCTKAX MamuuHoro 3ana T ycranapiHBawT jAea3parop

¥ HAcOCHl KOTCNBEHOH yCTAHOBKH?

8, C xakoil Uenblo BHIMOJIHAETCS HapyKHoe opcOpehuc Tpyd TennoodMCEHHBIX NO-

BEPXHOCTEH KoTna-yTHAH3aTopa?

9. Kak ycrpoena ofuuBka kotna-yrunusaropa?

339



[nasa wecmnadyamas

MAPOBAAl TYPBUHA, KOHOAEHCALIUOHHAS
U TENNTOOUKALIMOHHAS YCTAHOBKH
JHEPTOBJIOKA Nry-450T

Conepxanue

16.1. KoneTpykuus naposoid Typbunsl T-170-7,8

16.2. Ocobennoctv pabotel naposok TypGuuel B cocrase MIY-450T
B KOHAEHCALMOAHOM U TENNOGMKALIMOHHOM DEXUMAX

16.3. KOHAEHCAUMOHHAR YCTAHOBKA W KOHCTPYKLMA KOHOEHCATOpa

16.4. TennodukalKoHRaA yCTaHoBKa aHeprobnoka NTY-450T

KOHTPONLHLE BONPOCH

Nurepatypa Ang CaMOCTOATENLHOMO U3y4eHs

16.1. KoHcTpykuma naposoit TypOunel T-170-7,8

Jas nyquiero noHAMaHus MaTepyana HacTOAWero pasjiena pekoMeH Ly eTcs
IPOCMOTPETH 1M1, 6, B KOTOPO#H U3NOMEHBL OCHOBBI KOHCTPYKUNW RAPOGOH myp-
Ounel.

Onnum u3 masHeX OTAMYMi TYpOuHbl T-170-7,8 OT TPaAMUHOHHBIX TYp-
OVH ABIAETCS YPOBEHL HAYA/IBHLIX NAPAMETPOB Napa. BoJibwHHCTEO Tpaanuy-
OHHBIX MeniOPUKAYUOHHBIX RAPOEBLX MYPOUH BbINOIHEHO HA HayaslbHLIE na-
pameTpol 12,8 Mlla, 540 °C.

3uauuTesbHas 4acTh TypOun B Poccuu, KOTOpble AaBHO nopa IeMOHTHPOBATS,
paboTaloT ¢ HayanbHeIMKU napameTpamu 8,8 MIla, 530 °C, Jlnd TpaaMUHOHHBIX na-
POBBIX TYpOMH 3TOT YPOBEHb JOCTUIHYT B cepearne 40-x rono XX B. Paccmar-
puBaemas naposas TypOuna T-170-7,8 wimeer HauanbHbie napaMetpwl 7,8 MIla,
315 °C. Onu npoauKTOBaHLI Temneparypoit yxoaaumx rasos ['TVY: acHo, uTo mo-
CKOTIBKY, CKayKeM, Ha HOMHHAJIbLHOM PEXHME TEMIeparypa yxoaqiux rasos ['TY
coctaenseT npuMepHo 535 °C, To Temnepatypa reHepupyemoro B KY napa Hukax
He MOXeT ObITh Bbluie 31O TeMmneparyphl. Yem Gmike TeMnepartypa reHepupye-
MOTO niapa K Temneparype yxo/dinx razos ['TY, Tem 66nbluas noepxHoCTb nia-
poneperpesarens KY neobxounma u, cnesoBarensHo, /uis atoro Tpedyrores 60b-
LI{Ee KanHTaNoBNOXKeHN. ONTUMANBHOH OKa3bIBACTCS PAa3HOCTL TEMIIEPATYP ra3oB
M napa Ha ypoBde 20 °C, oTCiOa W TEMMIEPATYpa CBEXKETD 1apa nepejl TYpOHHOI
Ha HOMMHANLHOM pexume 3135 °C, npuHsTas npu NPOSKTHPOBAHHH.

C 5ToH HauanbHOl TemnepaTypoll CBA3aHO BLIOPAHHOE NpU MPOEKTHPOBA-
HHUY HayanbHOE JAaBICHWE: A4 TOro 4ToObl BIAXHOCTb 32 NOCHeHEH CTyne-
HbIO He Obljla YpE3MEPHO BBICOKOM, @ 3p0o3us ee pabounx JIONATOK WHTEHCHE-
HOM, BMECTE CO CHHUIKEHWUCM HAYaNbHOM TCMMEPATY Pbl HEOOXOAMMO CHIIKATE U
HauanbHOe JARJICHHE, OTCIONA W CrlelyeT HavyaibHOoe Aasieuue 7.8 Mlla.
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KonderncayuonHaa u mennogukayuoHHas yemaHosku 3Hepaobnoka NY-450T

Takum o6pasom, Texnuueckue BosMoxknoctH I'TY, a Tounee Temneparypa
€¢ YXO[ALIMX ras’oB MPOJMKTOBAIH CPABHHTENBHO HEBBLICOKHH YpOBEHb Ha-
4albHBIX NapameTpoB TypOuubl T-170-7,8 W Mo3BONHAH TIPH MCMONL30BAHKH
COBPEMEHHbIX MaTepHAIOB M METOJ0B pacyera co3fiaTh MPOCTYIO, KOMITAKT-
HYIO U HAAEXKHYKO NapoByrO TypOuHY and sHeprobnoka [1IY-450T.

Ha pwue. 16.1 noxasan npoaonsHelii paspe3 TypOHHBI, IPOUYECTh KOTOPBII,
HaBepHoe, Aaxce Npoule, Y€M H3YUHTh €€ KOHCTPYKLHMIO C TNOMOIIBIO ITpo-
CTPAHCTBEHHOTO MakeTa TYpOUHBI, MOKka3aHHOTO Ha pue, 6.1. TypbuHa Brinon-
HeHa nByxuMaHHApoBOoH. Ee LB/l — oxHOMOTOYHBIH, ¢ METIEBbIM ABHKEHH-
em napa, LUH/] — cuMMmeTpuunbli, AByxnoTouHbiil. Typ6HHa He uMeeT npo-
MexyTOuHOro neperpesa napa s KY. HMeHHo 5To 06¢TOATENLETBO MO3BOJIMIIO
BBITIOJIHUTL TYPOHHY J0CTaTOYHO KOMMAKTHOH M IBYXLHJIHHPOBOIA,

Ceesxnii nap no apym naponposoaam, uayumm ot kaxaoro KY, nocrynaer B
HIJKHIOIO noytoBuHy kopryca LIBJL (puc. 16.2), pacrekaercs B OKpYXKHOM Ha-
MPaBJIEHUH [10 NAPOBIYCKHOH kamepe /0 W, pa3BepHYBLIMCHL 110 OCH TYPOHHBI,
MOCTYIIAET B COIUIOBLIE Kanasbl |-H cTynenn. Jlanee nap npoxoauT nocneaona-
TEJIbHO CIpaBa HAJIEBO [E€PBbIE BOCEMb CTYrMeHeH nporounoit yactu LB/,

Kaxxnas ctynens (cM. ra. 6) BilovaeT auadparmy ¢ BBAPEHHBIMH B Hee
COIUIOBBIMH JIONATKAMU W HCK LEJTbHOKOBAHOTO poTopa ¢ paboduMH jonar-
kaMH. [luapparMpl ycTaHOBAEHBI B KOJBLUEBLIX PACTOYKAX BHYTPEHHEIO
Kopliyca.

[Tpoiins nepeble BoceMb cTynexeii nesoro noroka 1{B/I, noTtox napa pas-
BOopaunBaeTcs Ha 180° M ABMXKETCH MO KOIBLUEBOMY TIPOCTPAHCTBY MEKIY
BHYTPCHHHM H BHEILHHUM koprycaMH. [TpeumyiecTsa Takoil KOHCTPYKLHH A7S
BLICOKOTEMIEPATYPHOH MapoBNYCKHOMN 30HbI TYpOHHBI PaccMOTPEHBL B [T, 6.
ABikymuiics nap o6TexaeT aBe 30HbI NOABOAA CBEXErO Napa, O KOTOPbIX
peys 1112 BbllUE, W MOCTYMNAET B KONbIIEBYIO KAMEPY, H3 HEE — B BOCEMb CTY-
NCHel npasoro noToka. JHagparMbl 3THX CTyNeHEH yCTaHOB/IeHsl B 060iiMax,
a MoCNe/IHe — HENOCPEICTBEHHO BO BHEIIHEM KOpIIyCe,

Tlocne paciuMpeHns B ofMHMcaHHBIX 16 CTYMEHsx Map nonajacT B Kamepy
CMELWIEeHUs, B KOTOPYIO TaKKe CHHU3Y 110 MarpyOKy MOCTyMaeT nap U3 KOHTYpPOB
HJ1 koTnos-yTunnsatopos. IToToxn napa cMelusatoTes, u 06pasylowmuiics
€AMHBIA MMOTOK MOCTYNAET B rocnefHue yeteipe crynenu 1[B/I, auatbparme
KOTOPBIX YCTaHOBIEHb B 0Goiime.

IMonepeunslii paspes no BelxogHomy narpy6ky 11BJ] mokaszan na puc. 16.3.
M3 Hero nap BEIXOAHT YeTLIpbMs MOTOKaMH. B HMXKHeil ONOBHHE BHEIIHErO
KopIryca 9 pacrnosioxeHo aBa rnarpy6xa, HarmpaBnsAlOWKMX NIAp B GepxXiuli ceme-
60i nodozpesamens T1CI-2. [lasncHne 9TOro napa ornpeaenseT €ro TeMnepa-
TYPY KOHJASHCAUHH H COOTBETCTBEHHO TEMIEPATYPY CETSBOHM BOABLL HA BHIXOIC
u3 [1CT-2. B Kphilllke BHEIIHErO KOPITyca 5 pacroNokeHsl ABA NAPOOTBOL-
mux narpy6xa, KOTOpeIE MOAAIOT MNap B ABE TOPH30HTAJIbHbLIE PECHBEPHbBIE
TpyObl, HaMpasnsAOWKE Nap B cepeauHy asyxnoroynoro LIH][. Ha muorux pe-
KuMax nap, seixoAswni u3 LB/, asnserca BnaxubM. [TodToMy ana cHHxe-
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Puc. 16.1. Mpononsustii pazpes uaposoi

HUS BIAXKHOCTH B pecHBEpHLIX TpyGax ycTaHARIMBAIOT CHNELHANBHLIC TLIEHOY-
HBIE CenapaTopsl.

Kopryc LUH]] Buimonnen Taxke ApoiiubiM. Ilap 113 pecusepupix TpyO no-
CTYNaeT B KOMLUERBOE MMPOCTPAHCTRO, PACNOJIOKEHHOE MEKIY ABYMS CHMMET-
pIMILIMH NpoTOouHEIMH YacTaMi LIH/. Kaxablii U3 NOTOKOB MpOXOAUT N0 ABE
cTynely W MomnajaeT B MpOCTPAIICTBO, H3 KOTOPOIO YacTh WM MPAKTH'IECKH
Bech nap (npu paGote B TeNNOMIKALHMOHIOM PEXKIIME) HAMpPAaBIIETCS B HUK-
unii ceteroit noporpesarens [MCI-1. Tlockoabky oTGopel Napa e ceTeBbie TIO-
JIOFPERATC/IM OCYLICCTRAAOTCA NIEPEA H 3a HepBhIMH nByMs cryneusamu [THI,
TO 3TOT OTCEK MPOTOYHOH HacTH HA3BIBAKOT MPOMEXYTOUHBIM. YIIpaBisIeT 110-
ToxoM napa B [1CI-1 cneunansuas peeyaupyiouias (MOBOPOTHAR) duaghpasna.
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rypBuns ana ameproGnoxa MNI'Y-450T

[Tap, nocTynmuMBIIHA B 4acTHYHO OTKPBLITYIO PEryJHPYIOIYIO AHadparmy,
PacluMpAeTCcA B MOC/AEIHHX ABYX CTYIEHAX KAXKIOro NMoTOKA H MOCTYNAET B JBa
CHMMETPHHYHBIX BBIXOAHBIX narpyOka, a H3 HHX — B KOHAGHCATOp TYPOHHEL

Jlnuna paboueit nomarkk nocneaHeil cTyneHd cocrasnseT scero 0,64 w,
4TO 0bGecneunBaeT KONLUEBYIO TUIOWAAb BbIXOAA OAHOIO MOTOKA Napa BCEro
42 M2, DT0 cBA3aHO ¢ TeM, 4TO TypOHHa sBnsieTcs TENIOPHKALHOHHON, M
Bonbluyto YacTk rofa oHa OyaeT paboTaTs ¢ MUHHMANTLHEIMH MPOMYCKAMM Na-
pa B KOHJIEHCATOD, /A KOTOPBIX HET CMBLICAA HCMOJIb30BaTh AOPOrOCTOALHE
JIONartkH nocsiefnel cTtyneHn OoJbIIOH ATHHBI, Aa €ule W T0ABEPIKEHHbIE
SonblIeif 9po3uK H3-3a GONBIIKX OKPYKHBIX CKOpOCTeH TonaTkH. OTo obecne-
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Puc. 16.2, louepeanslii paspes napoBoii TypGHEN! KO NAPOBIYCKY:

{ — Ban ueALHOKOBAHOTO poTopa; 2 — 060iiMa CPEAHEro YILTOTHEHMA, 3 — conuIoBLle Monarky 1-it
CTYMEHH TYPGuHEL, 4 — MOPLIHERKIC KON, JOMYCKAMOUIME B3aHMHOE TCILIOBOE BEPTHRAILHOE nepe-
MCHICHUE BHEIUHET0 W BHYTPEHHETO XOPIYCOB, J — Kpbiilika BHelHero kopiyca LIBJI; 6 — kpbiilka
BHyTpCHHCTO Kopriyca LIBJI;, 7 — konnaukosast rafixa mnmaski QIaHuesoro paseMa BHYTPEHHEIO
KOpriyca; 8 — Wnuabka GUAHLEROrG pasbeMa BHELINErD Kopryca, ¥ — (UIaHUb BHELHEro KOpIyCa;
) — naposrnyckuas kamepa; /! — HIDKHAR TI0JIOBHHA BHYTPEHHERO Kopnyca; /2 — HWKHAS [10JI0BHHA
BHEIUHETO KOPITYCa

YHMBACT BHICOKHH YPOBEHL HANeAKHOCTH TYpOMHbI, TpeOGyeT manblx 3aTpaT Ha
PEMOHT pabouHX JIONATOK, YBEINUYHBAET MEKPEMOHTHBIH MepHO,
Banmonposoa TypOHHBI COCTOMT W3 AByX POTOPOB, KaKablil M3 KOTOpPBIX
YMOKEH B JBa ONOPHBIX MOALIMIIHHMKA, BOCIPHHHMAIOWHX pPajiHaibHbIE Ha-
rpy3ku. Kopriyc nepeaHero noJAunHuka BHINOMHEH BLIHOCHBIM. Ero sutas
HUKHAR YaCTh yCTAHABJIHBAETCA HA QYHAAMEHTHYIO paMmy, 3alHTY0 OETOHOM
B BCPXHIOW (YHAAMCHTHYIO NAMTY PAMHOIO Kene306eTOHHOrO hyHaaMeHTa
(He rnokasaH na puc. 16.1). Bepxuss yacTe Koprnyca MOAmIKHNHMKA cBapHas.
Brnaneiu repegnero noamMnHuKa sBisSeTCs KoMOHHHpOBaHHBLIM. OH copep-
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Puc, 16.3. [lonepeunsiii pa3pe3 no swixeanomy natpyéxy IB/L Typ6uaet T-170-7,8:

{ — Ban poropa; 2 — nuck Bama, 3 — palboune JIONATKU MOCACAHEH CTYTIeHN, 4 — BEpPXMaA NoT0-
BHHA 000iMbI aHadparM r1ocaeaHero oTceka npoTounoit wactn UBJI; 5§ — kphiluka sHeluHero Kop-
nyca [[BJ[; 6 — mmunska, 7 — daanen; § — HWKHAS [10JI0BHHE 060HMBL AMadpary nocieHero
orcexka 1poro4Hoi yacTi LIBJI; 9 — ninkHAs nonosuHa BHellHero xopmyca [IBJT

JKHMT OMOPHY10 YacTh ¢ 6a0OMTOBOH 3aNHBKOH K YMOPHbBIE CEMEHTHI, ¢ KOTO-
PBIMH Yepe3 Mac/aHyl0 IJIEHKY KOHTaKTHpYET rpebeHbs poTopa, rnepenarouui
Ha HUX Pe3yNLTUPYIOUICE OCEBOE YCHIIME OT OCEBbIX CHJI, JACHCTBYIOIHX B
MPOTOYHOM 4YacTH. [l yMEHbIUEHHA 3THX CHJI IOTOKH Mapa B MPOTOYHOM uac-
T 11BJl nanpaeneHs B pasHbie CTOPOHBL, @ B AHCKAaX BHIMOJHEHBI pa3rpy304-
HbIE OTBEPCTHA.
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Kopnyc epeatiero moaunHuKa BIMOIHEH BCTpoeHHbIM. Ero HuHss yacTs
¢ MOMOUILIO TIOAKOCOB BBapeHa BO BHYTpeHHHH 00BOA BBIXOAHOrO narpyCka
IIH/, a kpelliKa 3aKpbiBaeTCS H CTATHBAETCA [10 FOPH30HTANILHOMY pasbeMy Mo-
clie YKIIajKHM Bajionposoja. B kopnyce ycTaHOBIEHBI 3a/HUH ONOpPHBLIH BKJIa-
asi poropa UBJ 1 nepenHuii onopusiit Bkiagsiu poropa LIH, Mexny onop-
HBIMH BKJIAJIbIIIAMH pa3MelnaeTcs MygTa ¢ NnojyMyhTaMH poTOpOB, CTAFHBAae-
MBIMH ©0JITaMH NpH ¢O0pKe POTOPOB B eAWHBIH BaJIONpPOBOJ.

AmnanoriunsiM 00pa3oM ycTpoeH H kopryce 3agHero noawunauka [{TH/], na
JeBbIi ONMOpHLIH BKTaALILI KOTOPOro ONHpaeTcs NpapksiM KoHUoM potop LIHJ,
a Ha MpaBblif — pOTOpP NEKTPOreHEPATOPA, KOTOPLIH HE HMEET COOCTBEHHOIO
JIeBOrO MOAMHITHHKA.

Bcee xopryca NoAlMIHEKKOB HMEIOT aBapHiiHbIE Mac/THBIE eMKOCTH, obecre-
YHUBANOIIME CMAasKy MpH Buibere poTopa B cry4yae BO3HHKHOBEHHMA aBapHIfHBIX
CHTyauuH Ha TypOuHe. HIKHHE [M0710BHHBL BCEX ONOPHBIX BKAAIbILEH HMEHOT
CTATHYECKHI I'MAPABIHYECKUH MObEM BaJIONPOBOAA — OTBEPCTHSA, B KOTOpbIE
NCpeA Ha4anoM BpallieHHs poTOpa HAacocaMH INOAAETCH Macyio Mo/ JAB/IEHHEM
6—7 MIla, 3acTasnsiouiee BalonpoBoJ NOAHATLCS H HE KOHTAKTHPOBATh ¢ MO-
BEPXHOCTBIO BKJI1/(blLA [TPH MaloN yactore spauictus, [ocne pazsopora Bano-
NpoBOAA PHAPABIMYECKHH MOILEM OTKIKOYAOT, H ¢Ma3ka OCYILECTRIAETCH 3a
CYET I'MPOAHHAMHYECKHX CHJI, BO3HHKAKOLIHX B MACIAHOM ClIOE.

ITo xpasm LIBJI, rae poTop BEIXOAMT M3 €r0 KOpNyca, yCTAHOBJIEHBI KOHIIE-
BBI€ YIUIOTHCHHA, [PEINTCTRYIOUHE BBIXOAY [1apa B MallMHHAIN 32/, a B cpel-
neit vactu [UBJ] — cpeanee yrioTHeHHe, He Aomyckatouiee GobIIONH yTeuKu
napa B 06BOJ MEpBbLIX BOCHMH CTYIIEHEH JIEBOFO MOTOKA Mapa B NpPOTOYHOM
yactu LIBJI.

LIH/1 Takke UMEET ABA KOHLEBBIX YMJIOTHCHHS, OJTHAKO [OCKONBKY B €ro
BLIXOAHBLIX Marpybkax AaBlI€HHE MeHbINE ATMOCHEPHOTo, TO YIIOTHEHHS
JOIKHBI UCKITIOHUUTL MPUCOCHL BO3YXa H3 arMochepsl B BLIXOHbIE NaTpyOKu,
a U3 HUX ——- B KOHAcHcaTop. g aToro Ha yrwtorHenus LIH]] nogaerca ynnor-
HAKOUWMHA Map H3 KOMIEKTOPa YILTOTHEHHIA,

Bce yTeukn napa H3 KOHLEBBIX YIUTOTHEHHH YyTHIM3HPYIOTCA, OTAABast CBOE
TEIUIO KOHAEHCAIMY KOHAEHCATY, Hanpasasemomy B KV,

Kak BuaHo M3 puc. 16.1, naposas TypOuHa HE UMEET PEreHEPATHBHBIX OTGO-
poB. 3TO cBA3aHO ¢ TeM, uTo B KY HeoOXOAHMO MoaaTh KOHAEHCAT Kak MOMXKHO
Oonee HU3KOH Temneparypsl (HO He Huke 60 °C) Ans yMeHbIlCHUS TEMIlIEpaTy-
pol yxomaumx razoB KY. Harpets xongencar no 60 °C moxHo Obuto GBI © I0-
moukio oTbopa napa u3 [{H/I, oqHako 3To mpouie caenars ¢ NOMOUILIO peLup-
KyaauuH konaercara M3 ['TIK korna-yrunuzaropa (eMm. . 15),

[puBeneM OCHOBHBIE pacu€THble TEXHHUYECKHE XAPAKTCPUCTHKH MMapOBOi
TYypOunn T-170-7,8:

Homunuanegas momnHOCTe, MBT L oo e 158
[Tapamerpsl cBexero napa:
JIABIIEHHE, AT . vttt e it et bt et e et e e e e e e e e 77.5
TEMIEPATYPA, “C. L o o 510
PECROT TR s wmcnes ssmmisse 0 sovsiens BIUORS SOLDERG T MRS MRS WIMSHENTE SEROIESISE & 475
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[TapameTprt napa HH3KOIO AaBIEHMUN:

JBIEHHE, AT . . oottt it e et it ettt e e et e e et e e e e e 6,3

TeMIepaTypa, ®C. . RSV — 195

PACKOU, T/ .o 108,1
Temucparypa oxnaxaaromet BOALL OC. . L.t i 27
Pac4eTHOS AABICHHE B KOHMCHCATOPE, AT « oo vttt et ettt e e e e e e s e 0.11
MakcHManbHas TennoBas Harpy3ka Tennodukanmontoll yeranoskn, MBr. . ... .. .. .. 450
XapaxKTepPUCTHKA MOCHeTHeH CTynenu:

AMHHA PABOYEH JOTATKH, MM . ... oottt et et e e e e 640

KOPHEBOR JHAMETP, MM. . o v vnen s e e et et e ettt et et ettt e e ettt e e 1520

KOJThEBAsT FIOIAMAL BBIXOAA TADA, M2 L o\ vt e e e e e e 4,34
JnuHa TyPOHHBL 0€3 FEHEPATOPA, M« ... e e e e 16,7
Macca TypOuusl (G¢3 KOHISHCATOPA H BCIOMOIATENLHOTO 060pYAOBaHNa), T. . . . . . . 463
Macca KOHACHCATOPHOR IPYTIBL T. o oottt ittt e e e e e 204

16.2. Ocobennoctu paboTbl naposoii TypOuHLI B cocTase MIY-450T
B KOHAEHCAUWOHHOM U TeNNOPHKALMOHHOM peXUMax

Buime neopnokparno noguepkusanoce, yto I'TY 8 III'Y yTuausauonHo-
r0 THMNA ABJIAETCS AKTHBHBLIM 37IEMEHTOM, 3aAa0WHUM PexKHM paboTel KV i na-
poBOH TYpOHHBI, KOTOPbIE ABAAIOTCS 3/IEMEHTAMH [ACCHBHBIMH. DTO AeHCTBU-
TEJILHO B MosHOH Mepe crnpaseanuso s 'Y ¢ koHaeHcaUMOHHOI TypOu-
HOIf: NpH u3Menenun peskumMa pabotel ['TY, T.e. M3MeHenun pacxona ee razos
H HX TCMIICPaTYpsl YCTAHABIIHBAETCA HOBLIH COBMECTHBII PEsKHM paﬁoThl KY
W MapoBoil TypOHHBI, W NOCNEAHAs BRIPAbATHIBACT BIOJIHE ONPENENCHHYHO
INEKTPHUYECKYH) MOUIHOCTS.

Huas kaptuna peannsyercs B I[1I'Y ¢ Tenaodukaiponnoii TypSuHOI, B ya-
ctHocTH, B TITY-450T. B neit KY no-npe:xnemy ocTaeTcs MaccHBHBIM 3jie-
MEHTOM W BblpalarbiBacT ONpeAe/IeHHbIE KOJIHUYECTBA TEMIOBOMH YHEPruu, HO-
cuTesieM KOTopoil ssnsercs nap B/l n HJI, noctynaiomuit B maposylo Typ6u-
Hy. 3Ta TenJI0Bas SHEPrus B MapoBoi TypOUHE YACTHYHO NPEeBPALACTCS B Me-
XaHUHCCKY10 HEPIHI0 (K 3aTeM — B JJIEKTPHUYECKYIO 3HEPIHIO B DJIEKTPOreHe-
parope), a 4acTHYHO OCTACTCA TeMJIOBOH, HO MCHAET CBOI TermmoHoCHTE L, B
CETEBbIX NOJOTPEBATENAX OHA MepelaeT OT KOHASHCHPYIOIErO fapa K cere-
BOI BOJIE, @ B KOH/JEHCATOPE MEPeicT B BHAE TEIIA KOHACHCALIMKE K OXJIAK-
Aatouie Boae. OTCI00a B COOTBETCTBHH ¢ 3aKOHOM COXPAHEHUS SHEPIHUM Clic-
AYCT NPOCTas, HO OYEHL BAXKHAs MCTHHA: HENb3d MPH 3aQUKCHPOBAHHOM pe-
Kume I'TY 1 KY ot napoBoil TypGrHBI NONTYYHTL TENNOBOI H TeM Gonee Me-
XaHHYECKON 3HCprun Oonblle, 4eM ee COAEPXKHTCA B Mape, NOCTYMAlWEM B
TypOuHy; KpoMe TOro, MpH yBENMYEHUH OTOMpaeMoi OT TYpPOHHbI TEMIOBOH
SHEPIHU €€ OCTAHETCS MEHBINC A1 BbIPAOOTKH 3JIEKTPOIHEPIHH, A YBENHue-
Hue BbIPaBOTKH 3CKTPOSHEPIUH BIEUET CHUXEHHE BhipaGoTky Terna. Opra-
HOM, KOTOpbIH yMpaBnseT «pacnpeleieHHeM» TENI0BoH 3Hepruu napa, no-
CTYNalowero B TypOuHy Ha BbIpaGOTKY 3JEKTPO3HEPrHUH M TEIUIA, SABJISETCS
perynupytowas avadpparma B LITH/l (eme pas mopuepkHeM, yTo ceiivac mmer
pedb 0 HEeKOTOPOM 3adukcupoBaHHOM peskume ['TY).
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Ha puc. 16.4 noxasaHbl 3aBUCHMOCTH OTITYCKA€MOTO Teria (), H MEKTpH-
qeckoil MomuocTh [II'Y Npppy OT Temneparypel HapyKHOIO BO3yXa !, , NpH

MAaKCUMaJIbHOH MOIWIHOCTH 1BYX uiu oaHoi ['TY. MakcumanbHOe KOAMYECTRO
TEMNA MOKHO MOMYUYUTL NPH OTKMIOUEHHOH mapoBoi TypOune (kpusas ! uau
3), xoraa nmap u3 KY nocrynaer He B naposyto TypOHHy, a yepe3 BPOVY B Te-
M10GHKALHOHHYIO YCTaHOBKY. [IpH 3TOM MOIIHOCTE napoBoi TypOuHbl OyaeT
paBHa HyJ1o, a Bca MouHocTs TH'Y Oy neT BoipabarbiBaTLCS TOJLKO ABYMS MITH
oanoil I'TY u cocrasut npumepue 350 vnu 220 MBT.

Ecnn nogk/novuts napoeyio TypOMHY, HO MONHOCTBIO 3aKPBITH PEeryJsid-
pyroyo AnagparMy ¢ LUenslo TOJyUeHHs MaKCHManbHOH TEMIOBOH MOLIHO-
CTH (). TO TIOC/EHAS CPA3y ke YMEHBIUUTCA (KpUBble 2 U 4), TaK KaK 4acTb

TEIIOBOH IHEPrHHM, NOABEACHHOH K TypOMHE, m3pacxoayercs Ha BelpaboTKy
MEXAHHYCCKON SHEPIUM BCEMH CTYNEHAMH TYPOUHBI KPOME ABYX IOC/AEIHHX.

Ecnu peryaupytomyto guadgparMy OTKPBITH NMOJHOCTBLIO, a TeMIohuKaLM-
OHHYIO YCTAHOBKY OTKJIKOYHTE, TO NICKTPHUYECKas MOUIHOCThL OyoeT MakcH-
MaJlbHOR (KpuBbLIC 5 1 ).

Takum obpasom, rnpu sadukcuporarioM pexsume ['TY TennoBeic U 3JCKTPH-
ucckue Harpy3kH eeeil [II'Y Hene3s U3MeHATH HE3ABHCHMO, HO UX MOMKHO 8 Of-
peile/IeHHOH CTeIeH NepepacipeaesIaTh ¢ NOMOIUILK peryiaupylouieii aadpar-
mbl. OIHAKO, TEM HE MCHEE, 3TY HC3ABUCHMOCTbL YACTHUHO MOXHO PCalln3084aTh,
eciu u3MeHaTs MowHocTh [T'TY o TeM campiM pacxof napa Ha typouny.

Q,, Tkan/q Ny, MBT
1
500 -]
%00 2 ~
2 [ I ——)
400
300 !
4 300 3'_"" :
[ — 6
4 ——
4
100 100
-0 30 20 10 0 10 1,,'C —40 -20 0 20 1,.'C
a) &)

Puc. 16.4. 3aBHCHMOCTH MAKCHMAILHBIX TEM0BLIX (7) H d1ekTpuueckax (6) Harpyzox IITV-450T
OT TEMUEPATYPhI NAPYKIOro BO31yXa B 3aBHCHMOCTH OT CoCTasa padoralomero ofopy oBanun:
I — xee I'TY B HOMHHAZBROM pemime, asa KY B TeiiodukaynoHioM pexpve ¢ 0TKIoYenno
naposoit ryp6unoir; 2 — ase I'TY B noMuHaasHOM pexnme, asa KY u naposas typGuna B Tenzo-
duxaronHoOM pexuse ¢ paboroli BCTPOCHHOIO my4ka kougcucaropa; 3 — oana I'TY B (OMHNANb-
How perime, i KY B rennogukalnoHHONM peskiMe ¢ OTKTHMCHTTON maposoii 1ypGinoi, 4 — omna
['TY B noMHHATLHOM pekuMe, oamH KY M naposas TypOuita 8 TertoHxalHoHHOM pexknMe ¢ paoroii
BCTPOCHUOTO NMyuka kOHAeHcatopa; 5 — ase [TY B womunaneiom pexnme, aea KY o maposast typ-
Guna B YMCIO KOHACHCALMORHOM pexuMe (Oe3 Teruodukaunn), 6 — oaHa I'TY B nommiansnom pexu-
Me, 014H KY 1 maposas typBula 8 4MCTO KOHACHCAMOHHOM pexuMe (0¢3 Terodukaunn)
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16.3. KonaeHcaumoHHaa ycTaHOBKa U KOHCTPYKUMS KOHAEHcaTopa

B 1. 2 paccmorpen npuHuun paboTel koHaeHcatopa. OH OueHb MPOCT: rap
13 TypOMHLI OCTYNAaeT Ha XOJIOAHBIE TPYOKH KOHIEHCATOpA M, TAK KaK BHYT-
PH HHX MOCTOAHHO MPOTEKAET XOJIOAHAA BOAA, TO Map KOHASHCHPYETCA, H KOH-
JieHCaT cTekaeT BHM3. OTclofta obpasylouHiics KOHACHEAT OCTOAHHO yaang-
€TCH KOHASHCATHRIMH HAacOCcaMM. DTOT MPHHIIMI Pealn30BaH H B KOHAEHCATO-
pe Typ6unel T-170-7,8. MNap u3 apyx notokos LIHJ (puc. 16.5) nanpapasercs
BHH3 B JIBYXMOTOYHBIH KOHAEHCATOP, PACMONOKEHHBIN Mo TYpOUHONH H KOH-
JAeHcupyeTes B HeM. OaHAKO 10 NpHYKHAM, W3JI0KEHHBIM HUKE, A9 paboTel
KOHJEHCATOpa HeoOX0AHMA AOMOJHUTENLHO CJI0MKHAsS CHCTEMA, KOTOPYIO Ha-
3BIBANOT KonOeHcayuonuow ycmaroexou. Kpome obecneueHHs kOHaeHCALMM
ITapa IpH HHU3KOM OAaBJIICHUH, KOH,JIEI-[C&TOp BbITTOJTHAECT I_I,e.ﬂblﬁ paa JOIOJIHH-
TEJbHBIX QYHKLHA,

3HauurenbHan yacTh oObema [IH/I, B yacTHOCTH BBIXOJHBIE NMATPYOKH, MM0-
CNEIHUE CTYMNEHH W KOHLUEBhIE YILIOTHEHHA paoTaloT Noj paspekeHHeM. ITo
MNPUBOJAHT K TOMY, 4TO, HECMOTPS Ha BCE MPHHUMAEMble MEPbl, BHYTPb TYpGH-
HBI [IPUCACBIBAETCA aTMOC(EPHbIi BO3AYX. [1aBHBIMH HCTOMHMKAMH NTPHCOCOB
BO3AyXxa ABJAKTCS HENNOTHOCTH ¢nanues paspeMoB IIHJ/{ v nemocrarounas
YIJOTHEHHOCTh KOHLEBBIX YIUVIOTHEHHH rno BceHd okxpyxkHocTu Bana. Camu
MPHCOCHI HEBETHKH H HAXOMATCA HA YPOBHE HECKOJILKUX ACCATKOB KHITOrpaM-
MOB B 4ac (3aMeTHM JUTf CPaBHEHHS, YTO B KOHAeHcarop TypOuuel T-170-7,8
nocrynaet okoso 500 T napa B 4ac). B otnuume oT BOABI, pu TEX TEMIIEpa-
TYpax, KOTOPEIE CYIIECTBYOT B KoHAeHcaTopax (20—30 °C), Bo3ayx fBseTcs
rasoMm HeKOHIeHCHpYIoukmMcs. [To3ToMy, €c/TH HE MPHHATH ClIELHANILHBIX MED,
BO3/1yX OyJeT HakanHBaThCA B MAPOBOM MPOCTPAHCTBE KOHAEHCATOPA, AaBie-
HHe B Hem OyJIET pacTH, B uepe3 KopoTkoe Bpems pafoTa KOHIAencaTopa cTa-
HET HeBO3MOKHOH. TlodTOMy KOHAEHcaTOp cHaGXKaloT crielnankLHol YCTaHOB-
KOH, IIOCTOAHHO OTCachlBalOWEH TOT BO3AYX, KOTOpLi noctynaer B [[HA u3
armocgepsl. [Ing oTcoca Bo3ayxa H3 KoHAeHcaropa TypOuubl T-170-7,8 uc-
NOJL3YIOT ABA odocmpyiineix soicekmopa 4 (puc. 16.5).

Ot paboThl 3:XEKTOPOB, KOTOPLIE B JIIOOOM Cjlyyae OTCACLIBAIOT BECH BO3-
AyX, nocTynaouui B TypOHHY ¢ MpHCOCaMH, B 3HAYHTE/ILHOMN CTENEHH 3aBU-
CHT KOHLEHTPAllMsl BO3AyXa B [1apOBOM MNPOCTpPaHCTBE KOHAeHcaropa. Ilpu
KOHJICHCALMH Napa U3 NapoBO3AYUIHOH CMECH HEKOHACHCHPYIOUIHICA BO3aYX
kak Obl 00BONaKKBaeT TPYOKyY, Ha KOTOPOIl HAET KOHAEHCALMS H M3-3a CBOEii
MaJIOi TelIONPOBOAHOCTH CO3/AEeT TEPMUUECKHIl Hapbep MeXKAy KOHIEHCH-
PYIOIMMCA MapoM H METaIMYecKOH MOBEepXHOCTLI0 TpyOkH. B wurore kou-
JIEHCALMA NMPOHMCXOANT HE MPH TeMIEpaType, KOTOPYK HMEET OXJIAMX/aruas
BOAa, a npu Gonbuiell Temneparype. A 6oJiblleH TCMIEpaType KOHACHCAIUM
(cM. puc. 1.3) cOOTBeTCTBYeT Oosbllee AABICHHEC B KOHJEHCATOPE M 3a MO-
C/te/IHEH CTYNCHBIO TypOMHLEL DTO yMeHbIaeT paboTocrnocoGHOCTL Mapa B
TypOHHE H CHHKAET €e MOIHOCTh. [101€3H0 3aNIOMHHTE, YTO NOBBIMICHHE IaB-
nenus B konaeHcarope Ha 1 k[la cnuskaeT MOIHOCTE Mapoeoi TypOUHBI npH-

349



COBPEMEHHAS TENNIOSHEPTETHKA I'TIABA 16

Y 5°C
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10—-15°C

Puc. 16.5. Cxema kongencaunonnoii ycrauotku naposoii Typuns T-170-7,8 JIM3;

! — aBYXKOPIYCHBIH KOHACHCATOR; 2 — OCHOBHOH TPYGHLIT MyuoK; 3 — BCTPOEHHBIH Oyuox juis
Harpesa HOATOUHO BOJB TEINOCETH; ¢ — BOJOCTPYHHLIE MKEKTOPBI OTCOCA BOIAYXA U3 NAPOBO-
PO MPOCTPAHCTRA KOHAEHCATOPA, 5 — Hacockl pafodell BOAk MKkexTopos; 6 — Bak ana cHaOxeHUsA
HACOCOB DKEKTOPHOM yCTAHOBKH BO/I0M BRICOKOTO garnennsd; / — nap w3 1IHJ, 1ypGunst; 1/ — yup-
KYJALHOHHAS BOJA M3 IIDHAMKE paaupuu;, (] — uMprynsuvounas soga B rpagupui; /¥ — KoH-
JCHCAT W3 CENAPATOPOR BJIAIM, YCTAHOBICHHLIX B PECHBEPHBIX TPy Gax, ¥ -—- nap, cOpachiBacmutit n3
POY & 0680/ naporoit TypGHHE; F/ — no0aBok BO/W B wHMKN M3 Daka 3amaca xompeucara, Vil —
RO B BOJOTOATOTOBHTEIbHY K0 YCTAHOBKY /NS NOANMMTKH TerutoceTn; VIl — Kouaeicar k KoHaeH-
carHetM HacecaM I nogbema; LX — nozayx B armocdepy; X — Napososaylunas cMeck M3 HAPOBOTO
IIPOCTPAHCTBA KOHJICHCATOPA B KAMEPY 0TCOCa 3ekTopos, X1 — paGoqas soaa mxextopos; X/ —
MOJMHTOYHAS BO/IA NHTHEBOIO KAYECTBA A8 TEIOCETH
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KondewcauuornHas u mennoghuxkayuoHHas ycmaxosku snepeobnoka Mry-450T

mepro Ha | % (ang Typbunb T-170-7,8 — na 1,5 MBT), a Bcero 3neproGnoka
[I'Y-450T npumepno Ha 0,3 %, Tak Kak MOUIHOCThL MapoBOH TYpPOUHBI COCTAR-
nger npumepHo {/3 oT MOIHOCTH 3HeproOnokKa.

BaxkHBIM OTJIHYHEM paccMaTpUBaeMOro KOHIEHCATOpa ABISETCS UCITONb30-
BAHME TaK HAa3bIBACMOTO 8empoenno2eo nyyka 3. BCTpoeHHBIM (MMeeTCs B BHTY
B KOHJIEHCATOP) OH Ha3biBaeTcs MOTOMY, YTO NpeAcTaBaseT coboli OTAENbHYI0
TeM1000MEHHYI0 TIOBEPXHOCTh TOUHO TaKyl0 e, KAK M OCHOBHO [y4OK, HO
CHAOKEHHYIO OT/IENbLHBIMH BOASHBLIMHM KAMEPaMHu U TpybONpoBoaaMH MoaBoIa
M OTBOJA OXNMaxdawoweid soanl. B kauecTse nocnejgHeil ucnonblyercs noonu-
moyHas 600a meniocemu. 3neck HEOGX0ANMO MOSCHUTE OfIHY 0COGEHHOCTD Te-
niaocHabxeHns paiiona, o0cayxusaemoro Cepepo-3anmagnoit T3 B . 4,
paccMOTpeHa TAK Ha3biBacMas 3aKpbITad CHCTEMaA TenIocHa0XeH s, KOrd Bes
nojasaeMas B ropoJCKo# paiioH ceTeBas BOAa MOC/E HUCNOAL30BAHUSA €€ Telna
Bo3ppamaeTca Ha TOL] (Tounee, nomxHa Bo3spamarscs). B wacTHocTH, mis
nostyyeHus ropsiueit ObITOBOM BO/bI (ropsyee BOAOCHAOKEHHE) HCTIONB3Y HOTCA
TETUI00OMEHHHKH, YCTAHOB/ICHHBIE B TETJIOBBIX Y3/1aX, B KOTOPHIX HArpeBaeT-
ca oObIuHAA BOMOTIPOROJHAA BoAa, [01aBaeMas B KBAapTHpLL. ['opAuee Bomo-
cHabxeHue xunoro paiiona Cepepo-3ananHoit TOL| BEINOJHEHO MO-UHOMY.
Jns Hero uCMonb3yeTcs 4acTh MPAMOM CETEBOH BOAbIL, KOTOpas HampaMYyIo,
0e3 npoMexy TOUHBIX TEMI00OMEHHUKOB TOAAETCS B AyLWIEBbIE H KyXHH KBap-
Tip. [Toce uCnonb30BaHUA 3Ta BOJIA CIIMBAETCSA B KAHAMM3ALMIO U HE BO3Bpa-
mwaercs Ha TOII. Takum obpasom, Ha T3I[ HeoGX0AUMO MOCTOSHHO BOCION-
HATB 3TY MOTEPIO CETEBOW BOABIL, & OHA A OJHOro 2HeprobIoKa MOXKET co-
crapnath no 1000 174, T.e. okono 10 % sceit narpesaemoii ceTeBoit Bosbl. Mo-
3TOMY 2Heprodnok cHabKaeTcs MOUHOI NOCTOSHHO AeicTBYIOWEH BOXONOI-
FOTOBMTENLHOR YCTaHOBKOH, nmoanuThiBalomei Terutocers. OQHA M3 OCHOB-
HbIX Omepalni Mnpyu NOAroTOBKE MOAMHTOMHON BOJIBI — 3TO €€ TepMHYeCKas
Aeadpaums. HeneaspupoBanhas cereBas BOAa OBICTPO paspyluaeT TEMIOTpac-
Cbl BCICIACTBHE HAIMYMs KHCJIOpOJa H NPOTEKAHHUA MPOLIECCOB KOPPO3HN.
Jns neaspauun MCnonb3yloTcs BaKyyMHbBIE TEPMHUUECKHE J€adpPaToOPhl, OTIH-
YHE KOTOPBIX OT A€adpaTopoB, MCMOJIBL3YEMBIX IS Jeda’palid OCHOBHOIO
KOHIEHCATA, COCTONT TONLKO B TOM, YTO OHA OCYLIECTBIAETCS NPH OABJCHHH,
MEHbIIE aTMocepHOro, ¥ NO3TOMY He TpebyeT 3HAUWTENbHOrO, HATPEeBa ne-
adpupyeMoil BOJbI.

Hpyras ocoBeHHOCTb MOIMUTKH TEMI0CETH B yenosuaX Cerepo-3anagHoii
TOILl cocrouT B TOM, YTO WIS 3TOrO HCHO/L3YETCH BOAONPOBONHAA BOJA,
HMeElomas OUeHbE HU3KY10 TeMnepatypy (npumepHo +5 °C). MMeHHO 3Ty Xo-
JIOIHY10 MOAMUTOYHYI0 BOAY W YAAETCA HArpeTh BO BCTPOECHHOM Nyuke «Opo-
COBOW» TEMJIOTON KOHAEHCALMH napa, nocTynawouleii B kowpencarop. IIpu
9TOM Mpu Harpepe noANUTOYHOH BOALI HA 5—10 °C ymaeTca CIKOHOMHUTL 5—
10 MBT Terutosoii Hepruy ¥ cOOTBETCTBEHHO COKPATHThL PacXoj TOTIHBA B
kamepy cropanus [1I'V. B nanereiimem, Harperas a0 10—15 °C noanurodnas
BOJIA HATPERACTCH JOMOJHHUTENBHO B CHIEUHUANBHBIX TEII00OMEHHUKAX, BKITO-
YCHHBIX B IMHMI0 peunpkyasuun I'TIK, norpesaetcs ceTeBoi BOa0H B BAKYYM-
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HOM Jiea’paTope 0 HACBIEHUSA H HACOCAMH MOATIHTKH NMOJASTCA B HAMIOPHYIO
JIMHHIO CETEBLIX HACOCOB MEPBOrO MOabEMA.

M3 uncna nomonHUTENbHBIX (YHKUWHA, BBINOMHACMBIX KOHAEHCATOPOM,
ykaxeMm Ha npuem napa w3 bPOY npu nepaboraroweit TypOune (Ho paGoTtato-
WEH KOHAEHCALWOHHON YCTaHOBKE), NMPHEM cenapara M3 Cenaparopos, ycTa-
HOBJICHHBIX B PECUBEPHBIX TpyOax, y npueM nobaBka BOABI B OCHOBHOI HHep-
reTHYeCKHIT LMK,

[lpencraBnenue o KOHCTPYKUMH rondencamopa TypOunbl K-170-7,8 naer
puc. 16.6, Ha KOTOPOM MOKa3aH BHEMIHMIT BN/ KOHAEHCATOPA, €CIH CMOTPETE
Ha HEro BAOJb 0CH TypOnHbl, KOHAEHCATOP COCTOMT M3 IBYX OJHHAKOBBIX KOp-
nyCcoB. B MonepeyHoM CEeYEHUH Kax bl KOpIyc NnpeacTaBnseT coboit npsmo-
YTOIBHUK C Mano# LIHPUHOH OCHOBAHMS, KaK NOKa3aHo Ha puc. 16,5, O6a kop-
Myca COeAMHEHbl NaTrpyOKOM /19 BLIDABHHBAHMS JaBleHHsA B kopnycax. OcH
oXJaxaanuxX Tpy6oK pacnolokKeHbl IONEPEK OCH Ty POHHDL.

Ilepenusas BoasHas KaMepa KaKAOTO KOPIy<a MMEET OTAe/NbHbIE 30HbI A
NOJABOAA U OTROAA OXJIAXKIAIOMIEH BOAbI M MOJMHUTOMHON BOIbE TEMI0CETH. Ox-
AaxcOaowas 600a NOJBOIUTCS B BEPXHIOW YaCTh MepeHeil BOASHON KaMephl
7. 3 Hee OHA MOCTYNaeT B KOHJeHcaTopHbie TpyOKK § nepBoro xona, pacno-
NIOKEHHBIC B BEPXHEH 44aCTH NapoBOro MpoCTpaHCTBa KoHjaeHcaropa. M3 tpy-
GoK Mepeoro xona BoJa MOCTYMACT B 3aJHION0 BOASHYIO Kamepy 3, pa3Bopaun-
BaeTcs B Hed Ha 180° n npoxoauT wepes oxnaxaaomwmue TpyGKH BTOPOro Xo-
Ja, pacnoNio)keHHbIE B HWXKHEH YacTH napoBoro mpocrpaHcTsa. M3 Hux Bopa
BO3BpALIaeTCA B MEPEJHION BOASHYIO KAMEPY H M3 HEe B MPaaupHIO.

AHATOrHYHbIM 00pa3oM BBIMOTHEH MOABOJA M OTBOJA MOAMMTOYHON BO/bI
TCTUIOCETH Yepe3 MEPeAHto0 BOAAHYI0 KaMepy & TermogHKaLHOHHOTO MyYKa.

KoHpencaropHbie TpyOKkH B IAPOBOM NPOCTPAHCTBE YCTAHORJIEHBI C HAKJIO-
HOM 151 YBENWHEHHSA WHTEHCUBHOCTH MEPENAYH TETUIOTHL OT KOHIAEHCHPYI0-
LICrocs napa K oxJaxgaroulei soae.

Kopriyc 9 Bhinosiien u3 nucroBoit crann. [lo KpasM Kopryca yCTAHOBEHB
TpYOHBIE IOCKHM, B OTBEPCTHAX KOTOPBIX 33BA/IbLOBAHBI KOHAEHCATOPHbIE TPY6-
KH, BLITOJIHEHHbIC H3 MEIHO-HHMKE/IEBOTO CIUIABa (MEBXHOPE) C COAEpKaHHEM
Hukens 5 %. B TpyOHom myuxe oxHoro kopmyca coaepxutes 5765 Tpy6ok k-
Ho# 10 M. [Inst Toro ytoObt TpyOKM He IPOBHCATH M HE paspyluainch OT BuGpa-
L{H, B MAPOBOM NPOCTPAHCTBE YCTAHOBJIEHBI NIPOMEAYTOUHbIE TPYOHBIE NOCKH
12, uepe3 OTBEPCTHS B KOTOPBIX OHH 3aBOJATCA MPH MOHTAXE KOHAEHCATOPA.

K kopmycam 9 npueapena rop;nosuHa 2 (nepexojHoit narpyGok), ykpen-
NIEHHAA W3HYTPH FOPU3OHTANILHBIMM CTAKKAMH W peOpaMH, KOTOPLIC He Iomyc-
KaloT 4peamepHod aedopMauMu KOPIycoB MOA feHCTBMEM armMoc(epHoro
nasnenus. B nepexonHom narpyGke pasmewaloT myckocOpocHoe ycTpoierBo
10, npuHMmaroLee noc/e OXaaKACHHS CBeXKUH Nap Npy MyCKOBBIX ONepaunsx
H aBAPHAX C OCTAHOBKOI TYypOHHBL.

K BepxHeil yacTn ropaoBuHbI TAKXKe CBAPKON KPETNMTCA BLIXOMHOM narpy-
G0k / TypGuHbI, H3 KOTOPOTO Nap MOCTYNaeT B FOPJIOBHHY W Ha KOHIEHCATOp-
Hbte TpyOkn. KoHAGHCHpyYACh HA HUX, Map NpeBpalacTes B Bogy U cobupaet-
€A Ha IHe KOHAeHCAaTopa, OTKY/1d OTKA4HMBAETCA KOHISHCATHBIM HACOCOM.
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I[pyme TCXHHYCCKHE NAHHLIC KOHACHCATOPA NMPUBCACHDBE HHKE.

CymmapHas OBEPXHOCTb TEIHOOOMEHA, M2 . .. . ... .. oo, 10 000
110BepXHOCTD BCTPOEHHBIX MYHKOB, M2 L. .0ttt i e e aaas 10060
KonuaecTBO TPYOOK, IHT.. . ..ttt et 11530
o DT o ) 0 N SO T, 10
PazMep TPYDOR, MM . o cns v coiis ooy snwiass DYNeh D80S0 Be paeme o 28x1
Temneparypa oxnamaaomed BOABL °C. ... . ... . 27
Hasnenue s xonjeucarope, klla . ... ... oo 8.2
Pacxon oxnamaatomed BOABL T/ . .. .. . ity i e 19 000
Macca oxnaxAatoWel BOABI B KOHACHCATOPE, T ... vv vt i e oo e aeen 100
MACCA KOHIBHCHTE, T} vovmmmi smmma o b v araesn Swiius e cwes wahsas i 25
Macca BOILI B MAPOBOM NPOCTPAHCTBE TIPH THAPOHUCIIBITANMAX, T ... .. .. .. 195

16.4. TennodpukauMoHHas ycTaHoBKa aHepro6noka MIry-450T

Booonazpesamenvnan ycmanosrxa dneprobnoka INI'Y-450T npencranser
co00ii YHHKaNBHYIO TEXHHYECKYI0 pa3paboTKy, HE MUMeEowly aHanoror. Ee
TEIIOBAA CXeMa loKazaHa Ha puc. 16.7.

Tpakt cemesoli 8oder BHIMONHEH TAK, 4T0 €€ HATPEB OCYIIECTRISETCA B
npenenax mamwyHAOro 3ana T3l 6e3 UCnoNb3ORAHUA HUKOBBIX 800OZPEliHbLX
kom10s, 00OBIYHO YCTaHaBnuBaemuix Ha TOL] B oTaenLHOM 30aHUK,

B xoHAEHCATOP - | T
-r-o-q—-l— 1 | —i} I I nuadparmu
P ] | P!
I I i | I ner-1 05
t | ! X paTHast
# if ; ‘ll' CH-1  gerepas
eeff— E@ ) BOJAA
Ipsamas
cereaad [Monnuroanas
Boga™ 1 I [ ! CnusHo# BOJa
| L —pba | *uacop
L i B xouzgencarop
_____ e ————— - ———
HexapGonuarop P
Oxnanurens
KOHJEHCATa
BakyyMuuli I:‘

neasparop

[MonuToMHEIH
Hacoc

Puc. 16.7. [IpHBUKNNNANBLHAR TCNIOBAA CXeMA BOAONUI0IPEBATEALHOHE YCTAHOBKY Jneprofioka
Mry-430T
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Obpamiaa cemegas 800a CETEBbIMM HACOCAMM MEPBOro nomxbema CH-J
Mojaercs s Harpesa B TPyOHYIO CHCTEMY HETBIpEX MOC/EN0BATENLHO YCTa-
HOBJICHHBIX CeTEBBLIX nogorpesarenei. B oObiMHBIX YCIOBHAX HArPEB BOJbI
OCYWIECTBAAETCS B [IBYX Cemesblx NOOOZPe8amensix 20pUIOHMANbHO20 MUNa
HCT-1 n [ICT-2 koRAGHCHPY IOWMMCS MAPOM M3 TeT0GUKALMOHHBIX 0TGOPOB
TypOunbt. DTOT mpouecc MoapoGHO pacecmoTpen B ©M. 3 u 4. B stux gsyx
MOJOrpeBare;1aX CETEBY0 BOAY MOXKHO HarpeTh 10 100—115°C. IIpu xonoa-
HOW NOroJ¢ AN JOMNOJHHTENBHOTO HarpeBa CETEBOM BO/bI B KaYecTBe MHKO-
BOT0 WCTOYHMKA TEIUIOTHl UCMONBL3YETCH BEPTHKAIbHBIA CETEBOH Mmoaorpesa-
Tenb [ICB-1, KOTOPHIA MUTaeTcs MapoM u3 kowtypa HJI KOTMa-yTHaM3aTopa.
Pacuernoe nasnenue B Hem Ha HOMHHAILHOM pexuMe (cM. Tabn. 6.1) cocTas-
aser 0,62 MIla, yro obecneunBaeT Tpebyemyio Temneparypy Npamoii ceTesoii
Boabt (150 °C). D70T ke cereBoii NONOrpeBaTENb MOKET UCMOJILIOBATHCS KaK
KOHJIEHCATOP MPH IMyCKe KOTJa.

B Tex cayvasx, xorna [7CI-1 w ITCI-2 ne paboTaioT W3-3a OTKMIOUEHHUS Ma-
poBOH TypOMHBI MO KAKMM-TO NPUYHHAM, HAPER CETEROM BOIbI MOXHO ocy-
WECTBIAThL NAPOM U3 KOHTY pa B/] KOTNa-yTHJIN3aTOpa, CHU3HUB €0 NaBICHHE C
MOMOUIBIO  Bbicmpodedicmeyiouied pedyKyuonHO-OXAGOUMEAbHOT YeMAHOBKY
BPOY n nanpasus ero B [ICB-1 u [ICB-2. Takum 06paszoM rapantTupyertcs Te-
nnocHadkeHrne norpebuTENel 0T KOTIOB-YTHAM3ATOPOB npu HepadoTaloled
napoBoii TypOune. [Ipu TakoM pexume MY paGotaer kak ['TY-TAC, obec-
MeYuBas BHICOKHA koI duyuenm ucnonbzosanus moniusa, HO Manyio Gbipd-
Gomxy saexmposuepeuu na mennosom nompebrenuu. Kpome toro, 5POY wuc-
nosb3yercs jus cOpoca napa B KOHACHCATOp B 06BOA TYpOMHBI NP MyCKax M
€€ aBAPHHHBIX OTKIIOYESHUAX. .

Konpencar rperowero napa [7CI-1 n IICI-2 cobupaeTcs B OTAETBHbBIX
KOHJEHCATOCOOPHHKAX H C MOMOUILIO CANBHBIX HACOCOB POKAYHBACTCS Yepes
OXMajnTelb KOHAEHCATAa B KOHAeHcaTop. TeM CAMBIM KOHIEHCAT rpelollero
rapa BO3BpaINACTCA B TETUIOBOM LHKII,

[ToanuTovHas Boaa TertoceTn Gepercs W3 ropoACKOro BOAOMPORONA, Ha-
FPEBACTCS BO BCTPOCHHOM TEIUIOMUKALMOHHOM Ty4Ke KOHAeHcaTopa a0 30 —
45 °C (cMm. pue, 13.2) u nonaetcs ans HarpesBa B OXJNAAMTENb KOHICHCATA Ce-
TEBBIX TIOAOrpeBaTeNeii. M3 nero noanurouynas roma nocrynaer B nekapGoHu-
34TOp, B KOTOPOM OHa 0CBODOKAAETCA OT YIIEKUCIOThI, U 3ATEM B BAKYYMHBLH
Aeasparop. C NOMOLILIO CrIENHA/LHOTO 3KEKTOpa B MOCHE/IHEM TMOIePKHBACT-
¢s BakyyM. OHOBPEMEHHO B I€a3PATOP M3 KOUIEKTOPA MOJACTCA MPAMas cere-
Bas BOJA, NaBieHHE KOTOPOi okosto 0,8 MIla, a remneparypa 100—115 °C. ITo-
3TOMY OHa BCKHMaeT, a obpasyowuiics nap cMelMBAeTCs ¢ MOANMTOYHO N BO-
NOH, HArpeBas ee 10 TEMTIEPATY bl HACBIEHHSA, TIPH KOTOPOii M3 Hee BbiAens-
10TCA pacTBOpeHHble rasul. IloaroroBnenHas TakuM 00pazoM noanuTodHas
BOJIA MOANMTOYHBIM HACOCOM 3aKauuBaeTcs Ha Bxoa ITCT-].

KouTtponbHbie BONpoch

I. B 4em OTIAMuMC HauaNbHBLIX NapaMeTpoB NapoBoii TYpGHILL Jneprobnoka
IIMY-450T oT naposbiX TYpOKH napocunossix 3uepro6okos? Kak aTo ckakercs
Ha pecypce napoBoii TYpOHHbI?

2. Cxonbko UMIMHIPOB B MAapOBOH TYp&une sneprodnoka [IMY-450T?
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3

4,

3.

. B kakoii 301n€ mapoBoii TypGHHE NOABOAMTCH Nap M3 KOHTYpa HM3KOTO JaBeHWUsA

KOTna-yTunusaropa?

Kak B mapoBoit TypGune snepro6noka ITI'Y-450T opraunsosansl 0T60pH mapa Ha

ceTeBbIe NogorpesaTenn?

Jns kakoii uenu B naposoil TypGuue II'Y-450T ncnonb3yercs perynupylolas

ava(pparma? B kakom uuauuape TypOUABI ORAa YCTaHOBICHA?

. BO3MOXKHO 1M M3MEHATH 3MEeKTPHYECKYIO MOILHOCTE W TETUIOBYIO Harpy3Ky 3Hep-
rotnoka IMI'Y-450T nelaBuenmo ApYT OT Apyra npv 3a@UKCHPOBANHNOM PEXKHME
paGotel ['TY?

. HazoBuTe 0CHOBIbIE 31€MENTH KOHASHCAUHOHHOM YCTAHOBKYM 3HEProbnoka
Mry-4s50T.

. Jna kakoif uesM K napoBOMY MPOCTPAHCTBY KOHAEHCATOPa MOAKIIOUANOTCA OTCa-
ChIBaIOLINE 3KEKTOPHI?

. 3aduem kougencaTtop napoeoit TypOuHb 3ueprodnoka [1IV-450T comepxuT BeTpo-
€HHBI Ny4oK?

. Hazosute ocHOBHBIE DIEMENTRI KOHaeHcaTOpa mapoeoil TypOHUBL 3neprobnoka
[ry-450T.

. Mowemy B TennodukanMoHHON Ycranoske 3HeproGnoka [T'Y-450T ne npeny-

CMOTpeNa ycTalloBKa IMKOBBIX BOZOTpeitHbiX koTnoB? Kakue snementsl Boinon-
HAT HX PYHKUMI0?

. Kak opranusosana noanurka TenaoceTH Ha sueprobmoke I1IY-450T Cesepo-

3anagnoit TOL?

Jlutepatypa Ans caMoOCTOATENbLHOTO U3YYEHUR

1. Tenanoduxaumonuas naporasoBas ycraHoeka Cesepo-3amasHoit TOL] / A.®. [raxos,

IT.A. bepesnuen, M.K. Bacuases u ap. // Diaexkrpuieckue cranuuu. 1996, No 7. C. 11—16.



CNOBAPb OCHOBHbIX TEPMWUHOB

Cnosapb OCHOGHBIX MEPMUHOGE, RpusederHslll Huxce, codep-
HCUM UX KPAMKOE NOACHEHUE, d MAKJCe CCbLIKU HA CHpAniybl
KHUSU, 20€ OHU 8bl0eTeNbl KYPCHBHBIM WpUpmo.

Axmuenas 20ma — 300a A0ePHO20 Peakmopd, B KOTOPOH NPOHCXOANT AENEHHE
ANEPHOTO TOPIOYErD M nepeaaya TennoTsl menaonocumenio (135, 141, 147)

Aumunomnaxcrole Kaanavnl — KnanaHbl, YCTAHOBICHHBIE HA KOPIIYCe 603‘()_}’1“.‘-1030
xomnpeccopa I'TY W nepenyCkarolMe BO3IYX H3 NPOMEKYTOUHBIX CTYNEHEH KOM-
npeccopa B gbixo0Hol dugdiyzop razoBoit TypOHHBI TPH NYCKaX W OCTanOBKaX. 2T
HCKJIOYAST ABMNENHE HOMMNANCA — HEYCTOHUMBYIO paboTy xomnpeccopa, COnpoBOXK-
JAUIYIOCH HHTEHCHEHON BUbpaunelt scelt [TY (190)

Bazossie myp6uriel — TYPOURbBI, Cykauide AN Nokpeitus 6a30B0i YacTh rpadm-
Ka 3NEKTpUYeckOR Harpy3ku. Onu paGOoTalOT NOCTOAHHO NPH HOMHHANBHO{ Harpy3ke
nnn Ganskoit k weit (172)

Bapaan — uunuuapuueckiil ropu3ONTaNbRbIi COCY s, HAXOASUIMACA NOa masie-
IHEM, W3 HIDKHEH HacTH KOTOpPOro BOga NOCTYMNAET B TPYOHYIO CHCTEMY icHapumens,
U3 BepXHell 4acTH Tap MOCTymaeT B naponepezpesamens (83, 206)

Bapabannetii komen — korten, B koTopoM o0pa3OBaHWe napa W €ro oTAeneHne oT
BOJBl MPOWCXOAHT B Bapabane, W3 KOTOPOTo Nap NOCTYNAET B Aaponepezpesamels, a
3aTeM B napogyio mypouuy. bapabanuble KOTAB MOTYT MCIIONbL3OBATBCA TOJIBKO AJIA
dokpumuueckux napamvempos napa (83)

Bezomrainocme — CBOMCTBO TYPGMHBL HENPEPHIBHO cOXpanATh paGoTocnocobnoe
COCTOAHNE B TedeHWe HekoTopoi HapaboTkn. Cpennss napaboTka Ha oTKa3 aas Typ-
6un TOC MowHocTsio 500 MBT 1 Gonee nomkna ObTh He MeHee 6250 u, a Menbwe
MotunocTd — He Menee 7000 4, a ans typoun ADC — ne menee 6000 4 (176)

Feckanansnas npokAaokg — NPOKAAAKa TeNa0NpoBoga cCTeBoll BOAKL, TPH KOTO-
poit ero Y4acTKU yK1aJblBalOT HA CNE€LUanbHbIE€ ONOPbI HENOCPEACTBEHHO HA IHE Bbl-
PHITBIX 'PYHTOBLIX KaHalOR, CBAPHBAIOT Mexay co00il CThIKM, 3alUMINAIOT UX OT BO3-
nefcTBUS arpecCHBHOM cpeabl n 3ackmalT rpyntom (100)

Buonrozuveckan 3aujuma — knajgka u3 Taxenoro GeToHa, npeaoxpaHsoInas nep-
conan peakropnoro orneneHus ADC oT BO3neHCTBUA MenfeHUBIX H OBICTPHIX nel-
TPOHOB M MOHHM3UPYIOIIEro udnydenus (133)

broynast TOC — dIeKTPOCTAHLNASA, COCTOALIAA H3 OTASNLHLIX 3Hep20br0K08, KaX-
OBl N3 KOTOPLIX BKMIOUAET KOMEH, AAPOGYI0 MYpOuHy, numamelbHelii HACOC W CHCTe-
MY peceHepamueHozo nodo2pesq NUTATENLHON BOabL (78)

BPOY — eM. Gercmpodeiicmsyrowan pedyKyoHHO-0XAa0UMensHas Yemanoska

Belcmpodelicmeyiowas pedyKyuonHo-oxradumensnas yemaroska (EPOY) — POV,
cavskamas ans OelcTporo chpoca napa, reHepUpYeMOoTo KOT/I0M, Yepes 0GBO I TapoBoi
TYPOUHBL B KOHIEHCATODP NMPH aBapuiiHbix cHTyaunax (309, 355)

hvicmpeie Helimponsl — REATPOHBI, 00pa3ylolMecs B pesynbTaTe JeNeHWs sep-
HOTO TOMIKHBA W UMeroLIHe Honbiyio ckopocThb (133)
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Baxyys — B WWPOKOM CMBICIE CNOBA — JABNEHHE CPENbl, MCHbIIE atmochep-
Horo. B y3kom cmbicie Ha TOC noa BaKyYMOM NOHHMAIOT OTHOLIEHHE DA3pPekelns
Kk 6apoMeETPHYECKOMY JIaBNEHHIO, BLIPAXKENHOE B PoueHTax (63)

Ban pomopa myp6unel — 3neMent pomopa myp6unsi, COETMHEHHEBIN C OucKamy,
Ha KOTOPLIX pacnonaratooTcs pabovue sonamxu {160)

Banonposod mypboazpezama — cucTeMa poTOpoB TYPGHHEL, 3neKTporenepatopa
n BO30YANTeIs, COEAUNENHBIX MY(TaMu B euHbIH Bpawarommiica yien (153)

Bamm — enunuua momuoctu 8 cucteme CH (1 Bt = 1 JIx/c) (63)
BBIP — cM. 8000~8005H01l 3Hep2emuyeckuli peakmop

Bepmuxanonoie cemesbie nodoepesamenu (I1CB) — nogorpeBaTen ceTesoil Boabl
¢ BEPTUKAIBLHO PACHONOKECHHOX TPYGHOU CUCTEMON B BEPTHKAILHOM UMIMHAPHYE-
cxoM kopnyce (122, 355)

Bubpockopocms — mepa BuGpauun onop TypGoarperata. B HOpManbusix ycno-
BHAX ONa He 40/pKNa npessiats 2,8 MMm/c (62)

Baaocnocms — copepxanue Xuakod dasbl (kanenb enare) B napokanenbHoH
cMecH (146)

Braxcueitl nap — nap, coiepxamuii kannu snaru. [Ipenensno nonycrumas snax-
HOCTh Tapa B NapoBoit TypSune coctasaser 10—13 % (68)

Bodo-e0danoii anepeemuveckuii peaxmop (BBOP) — kopmyciioii PEakTop, B KOTO-
POM TEMNOHOCHTENEM W 3aMEIUTENEM HEHTPOHOB SBAAETCH BOJA, UMPKYAMPYIOLIas
u€pe3 aKTHBHYIO 30HY NOA BbICOKHM AaBnenuem (133)

Bodozpeltinbiil komen — KOTeN INA HATPEBA CemMeGoill 600L HA PALIOHHBIX MENTOGHIX
cmanyusix (PTC) ang nocneayiomwero Hanpasnesus B menroeyr cemp LN rennocHab-
KEHMA XKWILIX I0MOB W npeanpHaThii (98)

Boodonodoepesamensnai yemanosxka — yceranosxa s HEMPEPLIBHONO NOOrpesa
obparnoit cemesodi 60dvr na TILL napom n3 ombopes TennohUKALHONHOM napoeoil
myp6unst TMna T, BKIKYalOWas naponpoBobl orfopa, cemessie nodozpesament,
CHCTEMY 3BAKYAUMW Kowdeincama zpewnje2e hapa U3 Noaorpesateneil v rnodmumoy-
Hyro yemarosky meniocemu (113, 354)

Bodocmpyiinetit 35cekmop — CTpYHHbI! HACOC, MOCTOSHHO OTCACHIBAID LN napo-
BO3NYIIHYIO CMECh M3 KONGEHCAMOPOE N IPYTHX TennooGMEeHHbIX annapaToB W noj-
ACPXHMBAKOIIHH B HAX HU3KOE NaBJCHHE KouaeHcauvu (349)

Bosbyoumeno — snexTpuueckas MalyMia, poTOp KOTOPOi COEAMHEH ¢ poTopom
SNeKMpPoOzeHepamopa, Clyxaulas s THTaHHA ero POTOPHBIX OOMOTOK, CO3Aalids
BPAWAOIIEroCA JNEKTPOMariMTHOTO MONA M rEeHEPauMu TOKa B 0OMOTKAX CTaTopa
anekrpereneparopa (82, 91)

Bozdyxooxaadumens — qactb TpyGHOIO nyuka TennooGMeHHoH NOBEPXHOCTH KOH-
Aencaropa W CETEBOTO M0J0FPEBaTENA, CAYKAWMAA A8 MAKCHMANBHOTO OXJIaKI1eHns
MapoBO3/YIIHOH CMECH MePell €€ 0TCOCOM 3KEKTOPOM M3 [1apOBOro NPOCTPAaHCTBA Te-
nnoodMennrka (125)

Bozdyxonodocpesamens — tennoofMenHuk koTma, caykawwmit ans YTHAN3AUNU
TEMMOTEL YXOAAIINX Ta30B | HArpesa BO3/yXa, TIOAABAEMOro B TOMKY (90)

Bozdywnwmit komnpeccop — typboMalunna, ofecneunBarOmas cxaTie aTMocdep-
HOTO BO34yXa mepen ero noaaded B kamepy ccopanwi I'TY (179, 184, 314)
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Benomozamenvnoie mypOuner — TYpOMRLL, CAVRKAWLME Ans oGecnedenus TeXHOM0-
THYCCRKOTO TIPOLECCa NPOM3IBOACTRA 31eKTPO3neprun Ha TOC — o6bIYHO ans npuBoaa
numamensHelX HACOCOE N BO31YX0AYBOK koTnoB (171)

Bempoerninaa Koreyesas kamepa c2opanus — Kamepa CropaHus, BCTPOEHHASR B KOP-
nyc I'TY Mexny Komupeccopom W 2az0&ou mMypOunoli W He MMEIOWas K IHBUIYas b
HBIX nnaMennsx Tpy6 (190, 330)

Bempoennstii nyuok — CM. mentodukayionnsil mpwox

Betnocnas kamepa czopanus — Kamepa, BhINONHEHHAS B OTAENBHOM KOPITYCE M MpH-
COCAMHENNAA K KoMApeccopy N 2azosol mypbuite 0TAENbHBIMH natpyGkamu (190, 317)

Buinagenseman Modens — MoAienb 13 ICTKONIABKOTO MAaTEPHAIa, MECTO KOTOpOoii npu
JIMTEE 3AHMMAET KHAKUH MeTamn. JINThe N0 BEIMIABIAEMBIM MOENSM UCTIONL3YCTCS PU
M3TOTOBNCHHH OXNIAK I@EMbIX PA0OYMX NIONATOK Ta3oBbIX TypGHE UX Husmonukos (198)

BuipaGomxa siexmposrepauu na menjiogom nompebrenuy — NoKa3aTeNb KA4eCTBA
TEMNOQUKALMONHON TYPOMHbBI, MPeACTABAAIOMMNI OTHOUIECHHE BEIPA00OTAHHOH 3Hep-
THU K OTOYLIEHHOMY Tenny 3a oauuakoskbiii nepuoa Bpemeny (109, 355)

Borxoonoli dugpghysop — pacuIMpaiolMics KaHan Ha BbIXOIE KOMNpeccopa W ra-
30B0# TYPOuHbI, no3sonaoUMil NpeobpasosaTh CKOPOCTh BLIXOLHOTO NMOTOKA B AB-
nenue (181)

Bazkocme paspywienus — XapakTepHCTHKA MaTepHana, 0TPaXkalowas ero conpo-
THBJICHUE XPYAKOMY paspywieruio NpH Hanu4Yuu Tpewmn, C pocToM TeMneparypsl Bs3-
KOCTL paspyuieHns yeenwuuBaeTcs (73)

lazoean mypouna — typboMauluna, npeobpasyrowas moTeNuManLHYIO 3HEPrUIO
TPOAYKTOB CTOPaHNA, MOAY4EHHBIX B KAMEPE CrOPaNHA, B MEXAHHUYECKYIO DHEPTHIO
Bpauienuy ee poTOpa, KOTOPbIH NMPHBOAMT KOMIPECCOP W/HAW 31€KTporeneparop
(179, 196, 323) .

Tasoseii nodozpesamens wondencama (I'11IK) — nepsas 1o X00y rumamensHou
6006l NOBEPXHOCTL Tennoobmena komaa-ymunuzamopa MY (218, 333)

Lazomasymnas T3C — Tennosas napomyp6unnas 21exmpocmanys, KoTasl KOTO-
poii npUcnocoBnerbl Ans CHUTaHHa ra3000pa3HOTO W KHAKOTO TONIHRA (masyra) mo-
pO3HbL MW ogHOBpeMenHo (77)

lazoobpasnoe moniueo — npuponHslii H MCKYCCTBENHEIE radbl, HCMOJIB3YEMBIS
INnA CKHIAHNSA B SHEP2eMuNeckux Komiax u kamepax czopanus I'TY (68)

Tasomypounnan mennosasn snexkmpocmanyus (I'T3C) — Tennoas 3MEKTPOCTAH-
LIHA, OCHOBHBIMH 3HEPreTHIYECKIMH yCTAHOBKaMu koTopoil seastotes I'TY (77)

lasomypbunnan yemanosxa (I'TY) — 3HepreTMUECKas YCTAHOBKE, HEOThEMIEMbi-
MH 3NMEMEHTAMH KOTOPOMH ABNKIOTCA G030VtHbI N Komnpeccop, Kavepad c2opanus v 2d-
so6aq mypbuna (179, 272, 314)

Lazomypbunnetit aepezam — 3HepreTvveckas MallnKa, coctoawas w3 I'TY 1w onex-
mpozenepamopa (179)

lueasamm — ennumua uamepenus mowsocTh (1 Bt = 109 Br) (63)

Twearkaropus — egnunua A3MEpEHHs TENNOBOI SHEPIUM, B YACTHOCTH Tenna, OT-
nyckaemoro TOL[ nau kotenbiwiMu (1 Tkan = 109 kan) (64)

l'00 — epnnnua spemenn (1 rog = 8760 u) (62)

Foperka ¢ npedsapumenshisiv cMewenuem — ropeska, B KOTOpOH TONAWBHBIIH ra3
W BO3ZYX CMEWIMBAKTCA NCpel nogayed B 30Hy ropedus (321)

lopusoimanensiit cemesoii nodozpesamens (f1C’I7) — noporpesarens ceTeBoil Bo-
A, TPYGHAs CUCTEMA KOTOPOTO PacronokeHa ropH3oHTanLHO (124, 355)
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Topodcroe yenmpanuzosannoe menrocuabxcene — cnabxenne 0T ONHOrO TeNAO-

HCTOYHHKA ropoja (98)

I'opiovas macca monauga — Jons Maccel TBEPAOro W ra3oobpa3Horo TONNKBA,
NpH CropaHuy KoTOporo Bbigensercs Ternnora. OCHOBHAR COCTaBAAIOLIAA ropiouedi
Macchl TBEPAOrO TOMIHBA — YMIEPO/, HHAKOTO — CMECh THKENbIX (pakumuii yrne-
ronoponos (70)

Tocyoapcmaennan paiionnan snexkmpocmanyua (TP3C) — ucTOpUyecKkoe HazpaHue
Haubostee mownblx TOC Poccun, Kak npasuno, ¢ sHeprodnokamu 150—1200 MBT (76)

F'TIK — oM. cazoseiti nodozpesameib KOHOeHCamd

I'padupus - CTPONTENLHOE COOPYKEHHE B BUAE BLITAXHOM Gatwiu, obecneyunBalo-
e TACY BO3QyWHOR Macchl BHyTpu Galudn ¢ noMoubio pa3dpei3rHBakOIINX YCT-
POHCTB pacnblILETCA HArPETas B KOHAEHcamope oxaaocoanas 60da. 3a cyeT ee He-
napeHus B KOAWYECTBE npUMeEpHO | % NMPOUCXOAMT OXNMaxAEHUE BOMBbI, U Olla CHOBA
YUPKVATYUOWHBIME HACOCAMU NMOAAETCS B kKoHaencatop (86)

Fpavs —— epnnnia macew (1 r= 1073 kr) (61)

I'pynnosoe yenmpanuzosannoe meniochabicenue — cHalkeHHe TPYNNbI 3AaHHR
0T 0#HOH KOTeNBHOH YCTAHOBKH TenaoBoi MowuocTeio 1—10 Mkax/u (97)

FPIC — oM. cocydapemgensas pationnas 2TeKmpocmaiyus
I'TY — oM. casomypbunnas yemanoska

I'TY npocmozo mepvoouinaMuveckozo yuxia — ra3oTypOHHHas ycTaHOBKa, CO-
CTOAWAd M3 OJHOTO Kovhpeccopd, OAHONH MNU HECKONBKUX xaMep ceopanud, pabo-
TAWUMX B OJHHAKOBBIX YCAOBHMAX, W OXHOH razoBOH mypOuns, oGecnevHBaoUInx
NMOCAen0BaTeNbHbIE OJQHOKPATHLIE MPOLECCH CKATHA, HATPeBa U pacwHpenus pabo-
wyero Teqaa [TY (179, 181)

I'TY caoxcrozo yuxn — ITY, TepMoIMBaMHYECKHIl LMK KOTOPOM COCTOMT M3 He-
CKO/TbKUX CTYMEHEH CKATUA, MITW/H HECKONBKAX CTYIIeHe N0BoAa TENNOThl B KaMepax
CIOpaHHa, NEPeMEKAIINXCA PACIIMPEHAEM B HECKONbKUX ra3zoBbix TypOunax (181)

I'T3C — oM. cazomypOuHHGS Meniosas IeKmpoCcmanyi

Jag:tenye — pe3yNbTHPYHOMIAA CHIA YIAPOB MOMEKYS a3za WK napa, IefcTBylO-
IIMX Ha CAWHNILY [1JI0U1aAH COCYaa, B KOTOPOM OHM 3axniotueHsbl (63)

Jsyxeatonas mypbHuna — TypOHHa, cocToAmAn H3 ABYX TYPOHH, Kamaas cO CBOUM
GaAONPOGOIOM N HTEKMPOZEHEPEIMOPOM, CBA3ZAHHBIX TONBKO MOTOKOM napa, KOoTOphLi
NOCHEAOBATENLHO MPOXOANT Yepes Hux (174)

Jayxikonmypras A3C — aTOMHas NEKTPOCTAHIMA, B KOTOPOH PeakTOpHbLIi KOH-
TYp W napoTypOMHHLIH KOHTYp pasicnenbl: wepes adepisili peaxmop UMPKYIMPYET
panHOaKTHBIAA BOAA NOA BBICOKHM AaB/CHMCM, a B napoTYPOUHHON yCTAHOBKE 1(MD-
KYMHPYET HEPATHOAKTHBHBIH Nap M BOJa NPH CYIIECTBEHHO MeHbileM 1arneHun (1453)

Hsyxkonmypras HI'Y — ycTaHoBKa, XapakTepHbIM NMPH3HAKOM KOTOPOH sBNsETCS
HCNOJILb30BANNE DGVXKORMYPHO20 Komaa-ymisiuzamopa (218)

Ayxkonmyprstii. Komea-ymuAu3amop — KOTeN-yTHIH3ATOP dayxxonmypuot 111V,
TCHEPHPYIOLIMI Map BLICOKOTO W HH3KOTO DaBNeHHH ¢ pa3anyHoi TemmepaTypoii. Ka-
HABLH KOHTYD COCTOMT M3 skonomaiizepa (UK 2G306020 AOGOSPEGAMEs KOHOEHCI-
ma), nenapuimera W naponepecpecameis (218, 306, 331)

Aeyxemynendaniviti nazspes cemesoll 60061 — HATPEB Cemednli 60O B ABYX 110~
CJIEN0BATEALHO PACIIOIOKEHHDBIX cemesblx nodozpesamerdx (HHUXKHEM H BEPXHEM),
nuTaeMblx U3 0TOOPOB NApOROi TYPOUHLL C PA3NMUHBIM JaBiacuueM. AByxcTyneHua-
Thifl HArPEB NO3BOJIAET YBENHUHTL MOLLIIOCTL TYPOHHLI npu Toli e Tennodgukannon-
noit narpyske (115, 355)
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C/IOBAPb OCHOBHbIX TEPMHOB

Heaspamop - OCHOBHON 37EMEHT Aea’palliOHHOH YCTAHOBKH, CAYKAalUHH nns
yAaNneHHs ra30B, PaCTBOPEHHBIX B KOHEHCATE, BBI3LIBAIOMIUX KOPPO3HIO kKOHOeHcam-
HO-RUMAMeTbHOZ0 MPakma W BHYTPeIHHX noBepxHocTed Harpesa komua (86, 311)

Heaspamoproe omoderenue — nomemeHue rnapuoro xopnyca TOC mexay Typ-
OMHHLIM H KOTEAbHBIM OTAENEHHEM JUIA PasMeleHns deqypamopos (90)

Heaspayuonnan kororka — BEPXHAS YacTh dedapamopd, B KOTOPOH MPOMCXOAHT
CMeIIHBaHHE AeaspHpyeMoil BOABL M IPEIOLIEro Napa, HarpeB ee 0 Memuepamypsl
Hacwiwenus U deaspayua (333)

Heasrpayus — npouecc ynaneHnus pacTBOPHMEIX Fa30B H3 KONJEHCATA IIPH €ro Ha-
rpese B0 memnepamyps nacelujenus (86)

Heyenmpanuzogannas cucmema menrocnabicenus — TerocHadkenue, npH KoTo-
pPOM MCTOUHHK TEIUla W TEIUIONPHEMHHK MPaKTHYeCKH COBMEEHBI, T.€. Ternuopas
ceTb nuO0 OTCYTCTBYET, AMOO ouellb kopoTtka (97)

HAxcoyie — eguania uamMepenns auepruu (1Ix = 1 H-c) (63)

Huszeavrnoe moninso — JHcuoKoe Moniugo Maol BA3KOCTH, 00bIYHO HCMONb3YeMoe
B KauecTBe pesepBHOro Tonauea I 7Y u JITY (69)

Huck pomopa mypbunsl — 3MEMEHT pomopa mypounel, COSAUHAEMBIH C 8ai10M po-
mopa, Ha KOTOPOM YyCTaHaBnuBaloTCA pabovue nongmxu (160, 198)

Huchdhysuonnan 20penca — ropenxa, B KOTOPOH TOPeHHE MPOMCXOANT HA BLIXOIE
H3 Hee B (dakese NoO Mepe NMepeMelIMBaHMA TOTINMHRA M BOINYXa M NMPOTEKAHUS XHMH-
yeckoit peaxuuu (321)

Huppysuonnoe zopenue — ropenye, onpeficiieMOe CKOPOCTRIO MepeMelBaHHs
TOTINHBA U Bo3ayxa (321)

Hup@ysop — pacimpAowHics KaHal, B KOTOPOM CKOPOCTh MOTOXKA Npeodpasy-
eTCS B JaBjieHue (184)

Hrumenbnan npoynocme — CONPOTHRNEHHE MaTepuana M aeTaned JTHTENBHOMY
npeCalBAHHIO B YC/IOBUAX BLICOKHX TeMMEpaTyp H HanpsukeHH . Ona onpenenseT BO3-
MOKHOCTD MOBLIMIEHHA HA4albHblX NAPAMETPOB Napa NapoBod TYpOMHEL W HAYANLHION
Temneparypsl razos [TV (72)

Hoxpumuyeckue napamempel fapa — NAp ¢ AaBICHHEM HIKE KPUTHYECKOTO
(22,4 MTTa) u TemnepaTypoii Beime KpuTHeckoit (374 °C) (172)

Hoxpumuyeckoe 0asnenue -— nasnenne Mensiie 22,4 MIa (78, 172)

Hoimosan mpyba — BepTHKANBHELA KaHal, CIYKAaWHK NS pacceHBanHA BpeQHBIX

NPOAYKTOB CTOpaHHAa H ApYTHX BLIGPOCOB, COREpKAMHXCA B YXOOANIKX ra3zax Komiog
u I'TY, B atmocdepe na BozMoxkno Gonsureit nnowany (90)

Hbvimococ — BHITAKHON BEHTHJIATOpP, cHykamuil Ans CO3RAHHS pazpescenus B
Tonke xkonra (90)

HKuoxoe monnugo — na TIC HCTIONBIYIOT Masym W JusersHoe moniuso (69)

Jameorumear — cpena (00b4HO Boad, rpadHUTOBaAs KAAlLKa U APYTHE MATEpHAILI),
OKpYHaKman medisl H 3aMENAIONIAA Gblcmpble HEWMPOHBL C LENBIO TIOANCPKAH s
uenuoH peakuun neneHMs agep ypaua (133)

3avkiHymasn cucmema oxaaxcoernus — CUCTEMa, B KOTOPOH HarpeTsii B feTanH oX-
JIEKJa10UWH areHT He BblOPachIBACTC B APOmMOYHYI0 Ydcmb, @ HATIPABAAETCA B XOJI0-
AUNBHHK M 3aTeM CHOBA BO3Bpa@eTcs LA oxNaxkAeHHua aetand. B HacTosniee BpeMs
OCBaMBACTCA 3AMKHYTOE NTApOBOE OXMaXeHHe JNonaTok TypOuH (196)
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Huousudyanenoe menrocuabonwenue — OEyeHMPasu308aNnan cucmemd menio-
chabocenus, TIPU KOTOPOM B KaXkKiOM MOMEIUEHHH HCTIONb3YeTCH WHAHBHAYalbHLIE
OTOMHTENbHbIE NpUOOpEI (97)

Huousudyasphstil pecype — pecype, HasHauaeMbll HHAMBHAYANbLHO [UIS KaXJ0ro
ofLeKTa nocie AOCTHKEHH HM naprkogolo pecypca sxennyaraudu (300)

Henapumens — TpyOHAsA CHCTEMA DHEP2eMUYECKO20 KOMAA U KOmAd-ymuiyusa-
mopa III'Y, B KOTOPOH NOCTYNAIOILAA AumamenbHas 600d UCTIAPIETCA U NpeBparaeT-
ca B map (206)

Kanopust — enuunua usMepenus Tennosoii snepruy (1 kan = 4,19 [hx) (64)

Kamepa czoparus — sneMent ['TY, B KOTOPOM NPOUCXOIHT CXKUraHue razoobpas-
HOTO MIH JKHMAKOrO TOMMBA C LEJBIO NOMYYeHHsS MPOIYKTOB CropaHua Tpebyemoii
Temneparypsl (179, 190, 313)

Kananeusiti peakmop — peaxtop, cocToAWMi 13 rpadHTOBON KNaaKu ¢ MHOTOUHC-
JIEHHBIMH KaHanaMu, B Kax/elil H3 KOTOPBIX BCTABRAETCHA /MEXHONO2UYECKUll Kanai,
ABNAIOLIMIACA KUHAIYUM PeakmopoM Manoro nuamerpa. 3amednumenem B KaHalbHOM
peakTope CiyXHT rpadur, a menionocumenem — Bona (133)

Ksapmarnonoe yenmpanusosannoe meniocnaboicenue — cHaOkKeHHE TOPOACKOro
KBapTala OT OiHOH BOAOTPEHHOM KOTEALHON YCTAHOBKH TEMIOBOK MOMHOCTLIO 10—
50 I'Bt/4 (98)

Kurosamm-uac — eanIALA DHEPrHH, B YACTHOCTH MPHHATAR NS H3MEPEHHA BaIpa-
OOTAHHOH W OTAYIEHHON 2MeKTpHYecKoi 3ueprud Ha snekTpocTanuuax (1 kBru =
= 860 Kkan) (64)

Kunozpamm — efnHuua Macest B cucteme CH (61)
Kunozpamm-cura — BHECHCTeMHas eanHHia cnbt (1 kre = 9,8 H) (63)
Kunokasopus — e[MHULA M3MEPeHHA Tennosol aHepryu (1 kkan = 10? xan) (64)

Kunonackans — efUHANA M3MEPEHHS LABJISHUS, B YACTHOCTH B KOHJEHCATOpaxX H
Apyrux annaparax, paGotaloumx nos paspexeniem (1 klla = 103 Ia) (63)

Kunemuueckoe zopenite — rOpeHHe, CKOPOCTh KOTOPOTO ONPEAENseTCs CKOPOCThIO
NpoTeKaHAsd XUMHUYECKO#t peakudH (321)

Kunsiuti peakmop — KOpNycHON adepubiil peakmop, akmugHas 30md KOTOPOro
NOTpyXKeHa B KHIAWYIO BOAY NOJ BHICOKHM JapneHueM. Han noBepxHOCTBIO XKHKO-
cTH ofpa3yeTcs HACHILIEHHRIH BOJSHON Nap, KOTOpall HAMPABIACTCA B naposylo myp-
Huny. B PoCCHH KHUNAmMe peakTopsl He ¢TpoaT (133)

Kunswjuii croi — ropeHHe TBEpIOro TOILUIMBA BO B3BELUEHHOM COCTOAHHMH, obecne-
YHBAEMBIM CKOPOCTHBIM HaMOpOM BO3AYXa, I0ABAEMLIM CHH3Y B 30HY ropeHHs (284)

Kombuuupoeanuas epipabomrka menig i 31€KmMpoInepuu — NPOU3BOACTBO ek~
TPOSHEPTHH 21 eKkmpozeHepamopom, IPUBOAHMEIM AApoGol mypOunoi, U TeNja oT na-
pa orGopos napopoit TypOuHEl. CHHOHHMOM YKa3aHHOro KoMGOHHMPOBAHHOTO NPOH3-
BOJCTRA SBIAEeTCH TEPMHUH «mengodurayay (100, 104)

Konoencamusf Hacoc -—— HACOC, OTKAYMBANILHY KOHACHCAT M3 KoxdeHcamopda,
NOfIABaR Ero Yepes CHCTEMY pecenepamuguvix nodozpesameneti B deaspamop (86,
90, 93)

Kondencamop — tennooGMeHHbLi anmapar, OCHOBHON 3NEMEHT KONJECHCayuoHH ol
yemanogku, CIyKaulei 1S KOHAEHCauuH napa, oTpaGoTasiuero B TypOHHE, NPH HH3-
KOM maBlieHMH, cocraemstouieM 3—38 kila (79, 82, 86, 90, 311, 352)
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Konoencamopnve mpybruy — TpyOxu, ofpasylouie TemiooOMeHHYIO TIOBEpX-
HOCTb KONOEHCAMOpd, BHYTPH KOTOPBIX HETIPEPLIBHO [TPOTEKACT oxAaxcoaouas 60da,
4 CHapy¥H KOHACHCHPYETCS Nap, NOCTYNAKIWMH U3 napogot mypdunst (93)

Kondencayuonnas 3nexTpocTaHuMs — NPOMBIILINEHHOE [IPEANPHATHE, clyXamee
415 BBIPADOTKH JJIEKTPHYECKOH dHepriH (xak npasuao, KDC BeipalaThiBAIOT W He-
fonbil0e KONH4ECTBO ropayeit BOAB! ANA OTOIUIENHS CTAHLHOHHOrO nocenka) (77)

Kondencayuonnas ycmanoska — COBOKYMHOCTb KOHJEHCAMOpa, CHCTEMBI 110 a4 H
0xXaaNCOqIoNj et 600b1 B KOHAGHCATOP € NOMOWIBIO HUPKYAAYUOHHBIX HACOCOE, CHCTEME
OTKa4YKH oﬁpaaylomerocsi H3 rapa KoHpelcara KOHOEHCAMHBIMU HACOCaMUt 1 CHCTEMEBL
yAaneHHs BO3yxXa U3 MapoBOro NpoCTPaHCTBa KOHAeHCcaTOpa, oﬁecneqHBanme Bbl-
NOJIHEHHE KOHJeHCaTopoM cBoMX (yHkuui (349)

Kondencayuonnoe nomeuenue — ToMeweue Noj NapoBoit TYpOGHHON riaBHOTO
xopnyca TOC, cnyxkauee and pasMeuie | kondencamopa W APYroOro BCIIOMOraTenb-
noro ofopynosauusa (90)

Konoencayuonnsie mypburvt — TypOHHbI, 0TPaGOTABLIHI Nap KOTOPLIX MOCTYNaeT
B kondencamop (171)

Konyegoe ynromnenue — yNNOTHeHNE BaNla HA BLIXOLE U3 yuaunopa mypbunsl, He
AONyCKalLEe 3HAYUTEIBHON YTeukH napa H3 LHAHHAPaA B 3a30p MeXIY Bpalllarnui1M-
¢ pomopoy H HEMOABHIKHBIM cmamopom (154)

Konyenmpayua nanpascenuii — TOBBILIEHHE MECTHBIX MEXANUYECKUX nanpadice-
Hul, BLI3BAHIIOE Pe3KHM HiMeHeHueM dopmsl Tena (301)

Kopnye yunundpa — 3neMeHT cimamopa, OXBaTblBAIOIMI HeBpallAIOLHecs deTa-
W uHnHHApa: 060iMbl aHadparM, auadparmbl, 0GONMbL KOHLEBLIX YIIOTHEHUI M JIp.
Kopnyc uunnsjipa nmeer ropusonTaisHblil GuaHueBsli pasbeM ans ynoGcrsa cGopku
H pa3bopkH TypOuns! (154) )

Komes — cOBOKyNHOCTE YCTPOHCTB, 0fecneduBalowitX 00pazosaHye napa WM rops-
yell BOABl MyTeM MOJABOAA K HHM TEIUIOBOW DHEPrUH OT CHKHIAEMOro Tonnuea. Paznu-
HaI0T KOmL JHepeemutieckue H 6o0ozpeiinbte, bapabanusie W npvmomoynste (82, 83)

Komen c ecmecmeennotl yupryasyueti — XOTER, HCIAPHTENb KOTOPOro pafoTtaer
Ha NPHHUHIIE MHOTOKPATHOM eCTECTBEHHON UMPKYJSUHK pabovero Tela Mo TpakTy
Gapaban — onycknas Tpy6a — HcnapuTens — Gapaban Ge3 HCIIONB30BAHMUS LHPKY-
JHUHOHNEIX Hacocos (207)

Komen-ymunusamop (KY) — xoten, cnyxaniil Gis reHepallii napa REICOKHX napa-
METPOB 1A NapoBoi TypOunbl 1Y 3a cueT TennoTst yxodsuyux 2azoe I'TY (206, 308)

Komenvnas ycmanogka — COBOKYIHOCTb KOMAQ W BCIIOMOTATENLHBIX VCTPOICTB,
obecrneyHBalOIMX NONyueHHe Napa BLIcOKMX mapaMeTpos Ha TAC (83, 331)

Kosghhuyuenm nonesnoco deircmeus nemmo TOC no evipabomke anekmposnep-
2yt — OTHOWEHHE KOJHYECTRA NEKTPOSHEPTHH, OTNYILENHOH ¢ 3aKHMOB reHeparo-
pa, K TOli TenuoTe, KOTOpas 3aTpaucHa Ha MoNyveHHe nekTposnepruu. Jna TIL ata
XapaKTEPHCTHKA ABAAECTCA WHCTO YCIOBHOW BenHUHHOH (80)

Koaghhuyuenm nonesnozo ucnons306anus meniomsl moniusa — 1075 TEMIOTHL,
COojlepKalUeHCs B TOIIHBE, NIONIE3HO HCMONb3yeMOl HA BBIPAGOTKY 2AEKTPOIHEPTUH H
Terna na snekrpoctanuiu. Y KIC on ne npeeniwaer 40 %, a qis T3LL on moxer
pocturats 85 % (110, 355)

Kpumuueckue napavempe: napa — paenenne 22,1 MITa 1 Temnepatypa 374,1 °C,
lIpH KOTOPLIX TellnoTa napoodpasoBanna pasHa HY/IO, a IWIOTHOCTE XKHIKOM H I1apo-
BOH (pa3bi OMHAKOBLI (66)
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Kpumuueckuil pazmep mpeujuns — rlyOHHa TPEUWHHbL, NPH AOCTHKEHHH KOTO-
PO IPOUCXORUT NPAKTHUECKH MTHOBEHHOE Xpynkoe paspyuienue 1CTai ¢ THKENDI-
MU nociieacTBHaMH. Haubonee onacHsl TpewMHel B POTOpax H MaponpoBojax sHep-
ro6noxos (73)

KY — oM. komen-ymuiu3amop
K3C — oM. koudencayuonnas TIC

Jlabupunmosoe ynaomienue — NOCHE10BaTebHA% COBOKYNHOCTH KOMBICBBIX LIC-
neii, 00pa3OBAHHLIX HEBPALAIOMLNAMUCS OCTPLIMU rPeGHAMH, PacnoNOKEHHLIMH C Ma-
NbiM pAAManbHBIM 3330POM 110 OTHOWIEHHIO K MOBEPXHOCTH YIIOTHACMOrO Baja, u
KOJIbIEBBIX KaMep Mex1y HHMH. JIaGMpHHTOBOE YMIOTHEHHE ODecriednBaeT Manylo
MPOTEYKy napa MMMO peLueTok TypOunst (162)

Jumetinse cmepachu — SNEMEHT JHTEHHON (OPMbI, NPEICTABNAIOWHN TOUHYIO
KOMHIO NONOCTH BHYTPH OT/IHBaeMoH aeTany. [Tocne OTHHBKY A€TaH CTEPkKEHL yaa-
NAIOT BLITPABIHBAHHMEM CIEUHAILHBIMH XHMIUECKHMH pacTBopamit (198)

Masym — BbICOKOKATOPHIfHOE BS3KOE XCUOKOE MONAUEO LASL OHEP2emutecKux
KOM108, CMECH TSUKEIIBIX YINIEBOIOPOIOB, OCTATOYHSIH MPOLYKT NEPETOHKH HEQTH no-
crie oTAeneHHs OEHIMHA, KepOCHiIa i GPYTHX NErKuX Qpakuuil. B TeMnOdHEPreTHKE B
OCHOBHOM HCMONBIYIOTCA CEPHRHUCTHIE MasyThl, TPelyOWHEe CHCTEMb CEPOOYUCTKH
WIH HCTIONBIOBAHMA CIIELHANBHEIX TEXHONOrHI CoxHramus (69)

Makcumanonan npoexmnan aéapus — aBapus A0epHO20 peakmopd ¢ norepei ox-
NANAIONIETO TEIIOHOCHTEN ¥ paciUlaBlIeHHeM ero akmusnol sousi (149)

Marespennocmy — cnoco0HOCTs TypOuHsl M sHeprodioka K OBICTPBLIM H YACThIM
M3MEHeHHAM Harpy3KkH, yckam u octaHoskam (178)

Macnooxnadumens — Tennoo0MeHHbIH annapar, ciyXauui s OXNaxaeHHs Mac-
Aa, MOJaBaeMoro K MOAWUIHHKAM TYPOHHEI H3 MAcJAHOTO 0aka, B KOTOpBIH C/HBAET-
ci Macllo, Harpetoe B MoxWHNHHKax (169)

Mawunnsiii 3a1 — TOMeltieHHe rapnoro kopryca TOC ans pasmemenus mypbo-
azpezamos (90}

Mezasamm — emunuua mowHoctd (1 MBt = 10 xBT) (63)

Mezaxanopus — enunnua Tennosoii 3xepruu (1 Mkan = 100 kan) (64)

Mezanacrkais — elMHHLA TABJIEHHSA, UCNONL3YEMas /11 H3MepeHHs BBICOKHX AaB-
senul, B yactHocTH Ha TOC: Nepen KOTJIOM H 3a HHM, Tiepel TYpOHHOH, 3a nHTaTe/Ib-
HuiM Hacocom (1 MITa = 106 TTa = 0,098 aT) (63)

Meonennvie neiimponsl — 00pasylomWHecs B pesynbTaTe JeNen s faep HeHTPOHSL,
obnanaromue HeGOALLIOH CKOPOCTHIO H MMEIOIHE BEPOATHOCTL 3axBaTa f/poM H ero
NOCNEeNYIOLET0 paciienaeHns OONbLIylo, YeM Gwcmpore weumponel. BbicTpoie nep-
TPOHb 3AMEANAKTCA C NIOMOWBIO 3aMednumes, H NMO3TOMY TAaKHe JHEpreTH4eckHe
PeaKTopLl OTHOCATCA K PeaxtopaM Ha Mejnenibix (TEeMIoBbIX) HeHTPOHaX (133)

Medw20pod ckoe yenmpanuzogannoe meniocHatcente — cialkeHHe HECKOMbKHX
FOPOIOB OT OJAHOrO TennoucTouHHKa (98)

Mepuduonansnoe npouaupogarue — cnocol MORLILEHHA IKOHOMHYHOCTH ¢y~
newt mypO6unsl, IMEIOIIEH Manble BLICOTHI PEIIETOK, NyTeM NPOQUIHPOBAHHA HX Me-
pHAHOHANBHEIX 00BOOR (251)

Memp — enuunua anHuel 8 cucteme CH (61)

Mexanuueckoe nanpsocenue — Mepa YAENbHOH BHYTpelHEeH HaNpsKeHHOCTH
TBEPILOrO Tesla BCIeACTBHE TPHIOKEHHS BHEWIHHUX HAarpy3oK, XapakTepH3yeMas Kak
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CHJIA, NPUXOAKLIAACT HA SAHHHILY NOBEPXHOCTH. OOBIMHO MeXaHH4eCKoe HaTlpiKeHHe
H3MepsieTcst B Meranackanax (71)

Mukpovemp — eguniua anneel (1 Mxm = 1079 M) (61)
Munaumemp — epuunua anuuet (1 vy = 1073 M) (61)

Munumarvnas pacvemnans memnepamypa HapyXCcHO20 8030yxa — TeMIepatypa,
NpHHUMAEMAaR B pacyeTax memnepamypHozo epagura mennocemu (117)

Muocosanvnan [II'Y — ycTanoBka, B koTopoil aBa u Oonee anexkmpocenepamopa
(222)

Monaprasa IIT'Y — yctanobka, paboulm TenoM TYpOUHBI KOTOPOil ABNAETCA CMECh
NPOAYKTOB Cropanus H BOASHOTO Napa, MOJIYYEHHOTO B KOMAS-YIMUIUZAMOpPE 32 CUET
TennoTel yxoaameH naporazopoil cmec I'TY (212)

MDHOKPHC!HQ"UIHT{ECKQH Jonamxkd — nonartka, U3roToBneHHad H3 QJHOTO KpHCTanina
(198)

Mopansnoe cmapenne — yxyaueHnHe TEXHHKO-3KOHOMHUYECKHX MoKazaTesneit obopy-
HOBAHHA MO CPABHEHHIO ¢ AOCTHTHYTHIM YPOBHEM, BLI3BAHHOE MCIMIONABIOBAHHEM yCTa-
PeBLIHX TeXHONOIHH (242, 289)

Mygma — y3en, obecneunpalowiit CoeJHHEHHE COCENHUX POMOPOS U NEPeNato-
nIuil MOMHOCTL C OQHOrO poTopa Ha apyro# (153)

Hadexcnocms — cBOWCTBO awepzofnioka UNW napogott mypbunvi 00ecrnedypars
becnepeCoitnylo BLIpabOTKY MOIHOCTH MPH NpeiyCMOTPEHHBIX 3aTPaTax TOIMINBA H
YCTaHOBNEHHOH CHCTEME 3KCIUyaTallH, TEXHHYECKOTO 00Ccny)KHBAHHA H PEMOHTOB, a
TAKKE He IOMYCKaTe CHTYaUHH, onacHelx and moaeil H okpyxawwedt cpens (176)

Hacocwr macnochaboicenus — Hacocsl, ofecneurBalomue cHCTEMBI perynnpoaa-
HHA W CMa3kH maciom (90)

Henpoxoduneie kanaus — KaHafsl JUls Pa3MEWEHHs TONLKO nofalomero U ofpar-
HOTO TEIUIONPOBOAE, IS AOCTYNA K KOTOPBIM HEOOXOAHMO CPBIBATL CIOH rpyHTa H
CHHMaTs BEPXHIOI0 YacTk kaxHana (101)

Hempaduyuonnaa snepzemuxa — 00nacTs onexmposnepzemuxu, UCONL3YIOLAS
HCTOMHHMKH 3HEPrHH MECTHOFO 3HAYEHHA, a TAKKe HCTOYHHKH, HAXOoIAmHeCs B cra-
OUH OCBOEHHA. XapaKTePHBIMH YEPTAMH HETPAJHLMOHHOW 3HEPreTHKH SBISIOTCA HMX
IKOJIOTHYECKAA YHCTOTA, CYMECTReHHO OONLIIME YIe/NbHbIe 3aTPpaThl HA CTPOUTENLCT-
BO H Manag eqMHH4YHas MOWHOCTE (74)

Huskonanophoiii napocenepamop — dHEPZEMUNECKYN KOmMen, B KOTOPEIH BMECTO
BO3/1yXa H3 aTMOCOEPLI NOCTYNANOT yxooawue 2azti ['TY, cogepxkallie 10CTaTOdHOE
KOJIHYSCTBO KHCIOpOAA % CHHIaHWA HOTIONHHUTENRHOrC TomiHea. HHikoHanopHerii
reHepaTop MCMONB3YIOT B cHpocHux TITY (214)

Humonuxu — KApONpO4HLBIC CIJIABEl HA OCHOBE HHKEJIA, HCHOHb3y€MhIE A nona-
TOYHOTO annapara 2azoeux mypoun (195)

Hopmaibueili kybomemp — | M3 rasa MIH JKHIKOCTH B «HOPMANbHBIX® YCIIOBHAX
(npu temneparype 0 °C n nanenun 1 arM). B HopManbHBIX KyOOMeTpax H3MepsoT pac-
X0 3NEKTPOCTAHLIHEH [IPHPOANOro rasa M BelyT pacHeTsl Mokasarenei Kotnos (62)

Hviomon — eannnna wiMepeHus ciiel B cucreme CH (1 H = 0,098 xrc) (63)

Obopomuoe godocrabncenue — cuctema cnadkenus TOC Texuuueckoit sonoil ¢
DOMOLUBIO 8¢ HHPKYASLUH H OXTaXAEHHA B npyoax-oxiadumennx UK Zpadupisx (86)

Obpamnas cemesan ¢00a — BOJa, BOIBPALAEMad OT TelIOBmX NoTpeOuTencii na
T2 wnu PTC nj1a 10cHeay0WEro Harpesa W BO3BpaTa Ha menrocems (98, 355)
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Odnosanenas IT'Y — naporazopas ycradoeka, ['TY u napopas TypOHHa koTOpoO#
NpHBOJAT eAMHCTBEHHBIH arekmpozenepamop (222)

Odnosarvran mypbura — TypOHHa, UMeOLAA OAHH saronposod, 00pa3zoBaHHLIl
POTOpaMH yuAuHOPos H 3rexmpozenepamopa (174)

Odnoxonmypras A3C — aroMuas MEKTPOCTAHUHUA, Yepe3 xdepHetli pearnop 1
HApOmMYPOUHKYIO YCIMAHOGKY KOTOPOIl HHPKYIUPYeT OIHO H To xe palodee Teno —
BOJA M BOIAHOR nap (147)

Qownorxonmypnas ymunuzayuonnan 1Y — 1I'Y, komer-ymunuzamop xotopoi co-
CTOUT M3 0aHOTO Koutypa (217)

Onopa — KOpNyc MOAUWKIIHHKA C YCTAHOBNAGHHBIM B HEM OIIOPHBIM BKJaabllieM,
Cnyxkamas NS ONHPaHWs BpalLAIOErocs gaionposodda HA CMAMOp 4Yepe3 TOHKYKO
MacJIAHYI0 MieHKy (154)

Ombop mypbunet — 1ap, BBIBORHUMBIA H3 npomoyunoi vacmu TypOHHBL 1S Harpe-
Ba numamenshoi WU cemesoi ¢oour (105, 111, 116)

Omuocumenvioe yonuneHue npu paspeiée — OTHOLIEHHE TPHPAIEHHS ANHHLL pa-
30pBaRHOrC 00pasua K ero nepsoHadanbHol anuHe. OTHOCHTEbHOE YIIHHEHHE Xa-
paKTepu3yeT NIACTHYHOCTL MarepHana (72)

Ompascamens — 3NEMENT 20epH0o20 peéakmopa, YMeHbLIAIOWN yTeuky HeHTpo-
HOB M3 axmueHOl 30nbl. JINa oTpaxkareneit HCMONBL3YIOTCA TAKHe Ke MaTePHANH, KaK H
Ins zamedrumeneti (133)

Oxpaxcoalowjad 800a — BOAA, NOCTYIAKOWAA B mpyGuetii nyHoK Kondencamopa
ans obecriedyeHHA ero HH3KOW TeMrepaTyps! M COOTBETCTBEHHO HH3KOTO AaBIEHHS
KOHJEHCALWH H3 PEKH, Mpyda-oxiadumens UIH 2padupru (86, 93, 352)

Hakem pabouux aoramox — COBOKYNHOCTL HECKONbKHX paGouMx NONATOK, YCTa-
HOBJIEHHBIX HA OHCKE H OGBCﬂHHCHHB‘IX JICHTOYHBIM 6&1HJ13)KOM HITH CBﬁBY‘OIﬂBﬁ npo-
BOJIOKOH C 1ie/Ibl0 yBeNHUYeHnus BHOpauuontoil Hagexnoct (164)

flaproseiii pecypc — HapaboTka OZHOTHIMHLIX MO KOHCTPYKHMH H YCIOBHAM 3KC-
nyaraui o0beKTOB, NPH KOTOPOH He MPOHCXOAMT 0TKazoB paborocnocoOHocTH (299)

Iaposan mypbuna — >HepreTHYeckas TypOOMallHHa, JMEMEHT NapOROro mypéo-
azpezama, peoOpasy Uil TOTEHIMANLHYI0 SHEPrHI0 Napa BHICOKHX NapaMeTpoB B
MEXaHHYECKYIO PHEPrHIO BpalleHHUst €€ pOTOpa, NPHBOIAWETO 24eKMPOeHepamop
(77, 79, 85, 91, 340)

[lapozazosan menrosan arexmpocmanyus (I17'3C) — anexTpocTanuy, OCHALIEH-
Has napocaszosutmu yemanocskamu (717}

Iapoeazosan ycmanoska (III'VY) — 3HepreTHYecKas yCTaHOBKA, B KOTOPOH 3NeK-
TposHeprus BuipabarsiBaetcd [TV U napogoil mypOunoll 33 CUET MenIomsl yXoos-
wux 2azos I'TY (77, 206)

[lapozaszosan yemanoska ymuiusayuonnozo muna — TT'Y, ucnonesywwas ans
YTHAH3AUMH TeNROTel yxooxuyux cazoe I'TY xomer-ymunuzamop 63 CKHTaHHA B HEM
OONONHUTENEHOrO TOMNMBa (206, 213)

Ilapozenepamop — aneMenT dsyxkonmyprou AJC, pacnonoxeHHslll B peakmop-
HOM omoelenuy, B KOTOPOM 3a CHET TEILIOTh TOPAYEro TEIUIOHOCHTENS 0epHO20 pe-
akmopa (IePROTG KOHTYPa) NPOHCXOIHT TeHepatls napa BO BTOPOM KOHTYpe nns M-
TaHus raposod mypbune (145)

flaponepezpesamens — TpyOHas CHCTEMA awepeemuieckoeo KOmAQ WIH Komaa-
yimuzuzamopa TII'Y, B KOTOPOH Nap HarpeBaeTCs CBEPX MEMACPAMYPbl HACHIUYEHUS C
uensto nopuiwenus KIIJ mypboyemanoaku U CHUKEHHS KONEUNOH GAANCHOCMY TIAPA
B Naporoii Typbune (206)
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CHJIA, MPHXOAALIAACA Ha EIHHHALY MOBepXHOCTH. OGEIMHO MEXaHHYECKOE HAaNpPAKEHHE
H3MepAeTcs B Meranackamax (71)

Muxpomemp — enuHuua anuusl (1 MM = 105 m) (61)
Munnumemp ~— eqununa pmue (1 MM = 10-3 M) (61)

Munumarsnas pacuemuan memnepamypa HapyJ¥cHO20 8030yxXa — TEMIEPATYpa,
OpHHUMaeMas B pacueTax memnepamyprozo zpaguxa mennocemu (117)

Muozosansnan III'Y — ycraHoBKa, B KOTOpoil 1Ba u Gonee snexmpozenepamopa
(222)

Monapras III'Y — ycTtanoska, pabouuM TeloM TypOHHEI KoTopoii ABnseTca CMeCh
NpOAYKTOB CrOpaHHs H BOJAHOTO Napa, NOMYYEHHOrO B KOMmie-ymuau3amope 3a cueT
TENOTH yXomaweii naporasosoii cmecu ['TY (212)

Monoxpucmannuuecxan nonamxa — JNONATKA, H3OTOBJIEHHAA M3 OJHOTO KPHCTA/LTA
(198} - ]
Mopansroe cmapenue — yxy IlIEHHE TEXHUKO-9KOHOMHYECKHX NoKasaTenel oGopy-

AOBAHHA MO CPABHEHMIO ¢ JOCTHTHYTBIM YDOBHEM, BEI3BAHHOE MCIIONB30BAHHEM YCTa-
peBIINX TexHoNoruit (242, 289)

My@ma — ysen, obecneyHBAOMKA COCINHEHHE COCCAHUX POMOPOS W TiEpenalo-
IVt MOIMHOCTE € OJHOTIO poTopa Ha Apyrod (153)

Hadexcnocms — CBOHCTBO sHep206noka WIH napoéod mypbunsi oecrneunBaTh
Gecnepeboitiyio BEIPaGOTKY MOLIHOCTH NPH NPELYCMOTPEHHBIX 3aTpaTaX TOMIHBA H
YCTaHOBNEHHOH CHCTEME JKCIYaTallH, TEXHHIECKOro oGCITyKHBAHHA H PEMOHTOR, 2
TaKe He NONYCKaTh CHTyauui, onacHEIX 1A MoAei H okpykatoweil cpeast (176)

Hacocwi macnochaboicenus — Hacocel, 00eCEYHBAIOIIME CHCTEME! PETYJIHPOBa-
HUA H cMa3ku MacyioM (90)

HenpoxoOwnvie kanansl — KaHaJbl JUIS PasMELIEHHS TONBKO TOJAIONIEro W o6par-
HOTO TEINIGNPOBOAA, JUIA JOCTYNa K KOTOPEIM HeoGXOOWMO CpBIBATh CIOH TpYHTa W
CHHMaTh BEPXHIOK YacTh kavana (101)

Hempaduyuonnas snepeemura — 00NacTh anexkmposnepzemuxu, WCTONb3YIONMAs
HCTOYHHKH JHEPTHM MECTHOrO 3HAaUCHHA, a TaK:Ke HCTOMHHKH, HaXoJslliuecd B CTa-
OWH OCBOCHHA. XapaKTepHBIMH YEpTaMH HETPanULMOHHON IHEPIETHKH ABJAIOTCA HX
IKONOrHYecKad YUCTOTA, CYUIECTBEHHO GONbMME yaeNEHBIE 3aTPATE! HA CTPOUTENLCT-
BO H Mallasg €QMHHYHas MOLIHOCTE (74)

Huskonanoprwil napozenepamop — snepzemuveckuii xomen, B KOTOPBI# BMECTO
BO3IyXa W3 aTMOCHEDE! MOCTYNAIOT yxodsuue 2aset I'TY, cofepkaliue DOCTATOYHOE
KOIHYECTBO KHUCIOPOJA 1/ CHKUraHAA JOMNONHHTENEHOTO TOIUIHBA. HU3KOHAMOPHETH
reHeparop UCIOAB3YIOT B copocnuix IITY (214)

Humoruxu — XaponpoyHLIe CIUIABbI Ha OCHOBE HHUKENS, HCIOMb3yEMBIe LA JIOTa-
TOYHOTO aNnapara zasosuix mypoun (195)

Hopmanohetii ky6owemp — 1 M raza HNH KMAKOCTH B «HOPMAJbHBIX) YCIIOBHAX
(mpu Temneparype 0 °C u aaeneHun | atM). B HOpMaEHEIX KyGoMeTpax H3MepAIOT pac-
XO[I INMEKTPOCTAHUMEH IPHPOIHOTO ra3a M BEAYT pacyeTsl MOKasareneil Kowios (62)

Hoiomon — efmHUNA u3MepeHHA cHitbl B cucteMe CH (1 H = 0,098 kre) (63)

Ob6opomnoe eodocHaboicenue — cucteMa cHabkenns TOC TexHuyeckoil Bomolt ¢
TIOMOIIBIO €€ LHPKYNALHH H OXJI@KICHUA B npyoax-oxaadumensix WM zpaduprsx (86)

Obpamnas cemesas 600a — BOJa, BO3BpallaeMas OT TEIUIOBRIX noTpebuTencH Ha
T3t una PTC ans nocneayroulero HarpeBa U BO3BPaTa Ha mennocems (98, 355) .
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TanH, 3aMeHa KOTOPbIX MPELYCMOTPEHA TEXHHUECKHM ODCNY:XHBAHHEM, CPOK CyHKOBI
He pacrnipoctpaHsetcs (177)

Iorynuxogeie mypGuror — TYPOHHNEL, IIPeIHAZHAYEHHbIE LIS NOKPBLITHA TIOLY THKO-
BOI vacTH rpauka anekTpUueckoit Harpysku (172)

Tlanynpoxoduwie kanater — KaHalbl ANS NPOKNAAKH menronposodos, NO3BOMISIO-
lINe [EPEABMTATLCA B HEM B IIONYCOTHYTOM COCTOSAHHH, BEIMONHAA OCMOTP H MeNKHii
PEMOHT TErIOBOH 130MAUKMH, COOPYXKAlOT B TeX CNy4anX, KOrAa K TelJIONpOROAAM He-
obxoaum NocToAHHbIMA, HO peakuil noctyn (102)

Hovnaxc — neyctoiuupas paGOTa Komnpeccopa TIpH ManblX pacxonax BO34yxa,
NPOABNAIOIIAACA B MHTEHCHBHOH BHOpauuy Beel Mawune! (190)

ITomepa ¢ guixo0HOl cKOPOCMBIO — KMHETHYECKAs SHEPryd NOTOKA Napa, BeIXOas-
ero n3 TypOHHEL, He UCTIOAB3YEMas AN BBIPaOOTKH MexaHHuecKko#t sHepruu (247, 252)

Tlpedenr onumenvholi npowHocHy — XapaKTEPHCTHKA MarepHala, OTPaKaloas ero
CONPOTHBACHHE OrUmMEibHON HPOYHOCHY W NIPSACTABIAIOIWAR TO MEXANUNECKDE HUNDS-
diCeHue, KOTOPOE MOKET BhIIEKATL Marepuas MNH JeTalb NpH 3a0aHHBIX TEMIICpaType
W Bpemenu akeryarauuy. Tlpesen anurensHolt mpouHOCTH uamepsietcsa B MIla (72)

llpeden mexyuecmu — XapakTepuCTHka MaTepHala, OTpaxalomas ero colpoTHB-
JieHHe MOABNEHHIO MnacTHYecKuX fedopmauuii (72)

Tlpunyunuanbras meniosus cxema — CXeMa, HA KOTOPOH NpuBeeHbl TONLKO OC-
HoBHOE 000pyAOBaNHE H OCHOBHBIE NMApONpoBosl (308)

[Tpupoouwiii ypar — cMech B OCHOBHOM Hefensimerocs H3otona ypana 238U (Gonee
99 %) u gensmeroca usotona 23U (0,71 %), koTopulit 1 npeicTaBnaeT coboil sxep-
Hoe ropiouee. TIppoanbili ypan n0ObIBAIOT B WAXTax, B OTKPhiTHIX Kaphepax HIH
crocoboM noa3eMHoro Baiuenaqnsanus (130)

Hpodyxmer czopanus moniusa — CMech ra3os, IIONYYEHHBIX B pe3y/ibTaTe XMMH-
YECKHX peakuuit ropeHus u u3buiTonoro soanyxa. [Tpoaykramu cropanus B anepre-
THYECKHX KOTNaxX ABNAIOTCA OniMOGHI¢ 2a3bl, 4 B kKawepax ceopanus I TY — paGouee
TeNno zazoson mypbuns (78, 181)

lTpousgodcmeenusit nap — map, OTIYCKaeMblil H3 TIPOMEXYTOMHOMN CTYIEHH TNa-
pOBO# TypOHHBEI 11 HYX I Kakoro-nubo NpoussoacTea (96)

[Ipoxiexcymounslii naponepezpegamens — 3ICMENT KOTA, CNYKanit Juis npome-
HCYRIOuNHO20 Hepezpeea hapa (86)

lIpovienymounsi nepe2pe6 napa -— NOBLILISHHE TEMIIEPATYpbl Napa B NPOMEXY-
TOYHOM MaponeperpeBaTeNe komna Mocie ero paciunpesus & BT TypOunsl. Cryxut
A1 YMEHbIUEHUSA KOHEUHOU GAANCHOCHY B KOHUE TYpOHHEI H NOBLIIIEHUA IKOHOMHUM-
HocTH mypboycmanosku (78, 86, 91, 172)

TIpombiunennas mypbuna — TypGiHa, NpeAHaA3HAYEHHAA 118 BeIPabOTKI 3MEKTPO-
OHEPTUK U TeNfa Ha npovisiuitennon anexmpocmanyuu (170)

TIposeiuaennele snexmpocmanyyy — dNEKTPOCTANIMH, 00CIYKHBAIOINE TEII0-
BOH U oNeKTPUHEeCKOil sleprueil KOHKPETHBIE NPOM3BOACTREHHbIE TIPEANPHATHA WIH
HX KOMIUIEKC, BXOIAMIME B COCTAB TeX MPOMbIILICHHBIX NpeNTPHATHIL, KOTOpbIE OHH
obcayxkueator (76)

lIpomounan wacme mypfunel — COBOKYIHOCTE cmynenel mypbunm, oGechieuu-
BAKIINX NpeobpazoBaHHe NOTEHUMANLHOMN JHEPrHH Napa MK Ta3a B KHHETHYECKYIO
SHEPTHIO Bpawenus pomopa mypbuns (155, 194)

flpoxoonon kanan — KaHan ¢ NOCTOSHHLIM JIETKHM LOCTYIIOM K menionposodam
AR PEBU3UH U peMOHTa, Ge3 HapylIeH!a TOPOKHBIX MOKPBITHIl H MOCTOBLIX. [1poxoa-
Hble KaHalLl 000py AYIOTCA OCBEIIEHMEM W €CTECTBEHHON BEHTH/ALMEH (101)
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Ipyod-oxaadumeis — WCKyCCTBEHHBIH BOAHBIN Gacceitn GonbIIOM 10 mANH, CHAb-
KaOWHA kondencamopnr TYPOUH oxnaxcoaoweir 6000t U ofecneuHBaOILHT ee OXia-
XAeHHe Tocne narpesa B KoHaeHcatope (80)

lIpaman cemesan sooa — ropsyas sona (70-—150 °C B 3aBUCHMOCTH OT BpeMeHH
roja), Harpesaemas B TemnohuKkauHoHHOM ycTanoske TOL mnu BOAOrpeHHLIX KOTHaX
PTC, nanpasnsemas norpeGurensm Tennots (98, 100)

[psmomounoe sodockabocenue — cuctema cuabenis TIC TexHuueckoil BOKOM
M3 PEKH 1 CIHBOM OTpabOTaHHOH BOAbLI B peKy (86)

{Ipamomounviti Komen — KOTeN, B KOTOPOM HumMamensHast 600a e LUPKYIHPYET, a
[IPOXOJHMT Hepe3 ero MORePXHOCTH HArpeBa TOALKO | pas, NOgBEPrasch Harpesy Jo
memnepamypel HacwlujeHlA, UCIAPEHHIO U neperpesy (83)

IICB — cM. sepmuxaiibHbie cemesvie nodozpesamernu
ITTH — oM. numamenvuniii mypbonacoc
HTY — cm. napomypGunnan yemanoska

Heineyeonvnas TOC — anexTpocTaHuus, paboTalomwas Ha yrile H HCMoNs3ylomas
TPAAMUMOHHBIH C11OCOG ero CKUraHus B ghakese B TILITEBHIHOM COCTOSHUY an

[IDH — cM. numamenenwiti anexmponacoc

Pabouas macca moniusa — macca meepdozo monausa, BKIIOYAIOMIAA BHArY, 3011y
B 2oprouyio maccy (69)

Pabouasn pewtemxa — cOBOKYIIHOCTb BPAIAIIMXCH 0IHAAKOBBIX pabouux nona-
mok, 00pasyIoWHX KaHANBl, B KOTOPEIX IIPOHCXOAHT MOBOPOT NOTOKA Napa, Nocry-
NAWEr0 U3 conrosoil pewemxu, v Npeobpasopanie KHHETHIECKON 3HEPTHH MOTOKA
lapa B MCXaHH1€CKYIO JHEPrHI0 BpatmeHus pomopa mypbunst (156)

Pabouue aonamku — npogUNHPOBAHHBIE INEMEHTDI, YCTaHOBIEHHLle Ha Jucke
cneuuaneHeM 00pasom u obpasyiowme pabouyio pewemy (160, 163, 166, 325)

Pazgepuyman menzosan cxema — cxeMa, Ha KOTOpOi#i npeacTasieHo ece obopyno-
BAHWC, BCE [1apOTIPOBO/IbI, 3ANBHXKH H apMaTypa, NO3BONAIOWME ONEPaTHBHO YIIpak-
AT 000PYAOBAHHEM B JOOBIX SKCIUYATALMONHBIX PEXMMAX (308)

PasdenbHoe npoussodcmso menia u anexmpuyeckoi IHEP2UY — TIONYUEHHE INeK-
TpodHEPriM Ha KOC W Tenna B koTenbHbix (104)

Paspesicenie — paziocTs 6apoMETPHUECKOTO NABREHHA W 1ABICHHS B cocyne. Pas-
pexeHue usMepsitoT B KIIa UM at (63

Pationnas mennosas cmanyun (PTC) — MpennpUaTHe, obecrneyrBalomee TEmmo-
BYIO CETb npsiMoil cemegot 6000l W NpUIMMAIOLLEE 06pamHyIo cemesyr) ody INS ee
Harpesa B godoepeinbix xomnax (99)

Pasionnan snexmpocmanyua — TIC obwero NoNB30BaHHsA, 06CNYKUBAOWAA BCe
BHILL 10TpeOuTenel paiiona (76)

Pasonnoe yenmpanuzosannoe mennrocnabocenue — cHalxeHUe ropoackoro paii-
OHa OT OIHOTC TENNOHCTOYHHKA (98)

Pacwemuviit pecypc — napaGoTka TypGHHbI, KOTOpas rapaHTHpyeTCs 3aBOIOM-H3-
FOTOBUTENEM M TPH LOCTHXEHWH KOTOPOiH nosken ObITh PacCMOTPEH BOMpOC O ee
manbHeRWeR sxcnnyatauu (177, 299)

POMK - peaxktop QOMBLUIOH MOWHOCTH KaHabIIBI (CM. Taxke Kawanbible
pearmopwt) (133, 137)

Peaxmopnoe omoerenue AIC — vacts aneprodnoka ADC, B KOTOpoii pacnonoken
AOEPHLIT Peakmop, NApOreHePaTopLl (UAH CeNapaTopbl), IMaBHbie LUEPKYRAUNOHHEIE
HAcOCkl 1 Ipyroe BCMoMoratensHoe obopynosauue, ofecieynBaruee paboTy peak-
TopHoro xoutypa (145)

Pezenepamusnbie nodozpesameny — TennooOGMeHHbIe anmnaparTsl, B KOTOPBIX IIpo-
HCXOIHUT HATPEB Humamensoud 80061 HAPOM 0mbopos naposol mypéuns (86)
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Pecenepamugnbiti nodoepes — HATPEB KOHOEHCAMA W MUMAMEibHOU 8006l TIAPOM
H3 pereHepaTHBHEIX OTOOpPOR TYPOUHBL ¢ UENBIO MCNIONL3IOBAHHS €r0 MEnIONbl KOH-
Oencayuu (87)

Peaynupyrowas ouagypasma — Opraf peryiHpoBaHHs H YIPaBACHHA NOTOKOM Iia-
pa, HANpaBASEMbIM B CeTeBLbIEe MONOrpenaTeNy, obecneunBaoIumii TpebyeMyio norTpe-
OuTeneM TennoByw Harpysky (343)

Pedyxyuonno-oxradumensias yemanoeka (POY) — ycTanoBka, cnyxawas s
YMeHBIIECHHS JaB/IeHHs [Tapa H CHIDKEHHS ero TeMIepaTypsl yTeM BIIpsicka Boas (113)

Pecusepibre mpy6ei — ApoONpoBOALI Nepernycka napa w3 LCH wnu LB 8 L[H/] (93)

Pecypc — cymmapnas napa0orka TypOHHEL OT Hauana SKCIUTyaTauHH 10 Npeensio-
10 cocroanua (177)

Pomop 2asoeoil myp6unpr — cOOpHAd KOHCTPYKUHA, O0LIMHO COCTOAILEA H3 OT-
JENLHLIX THCKOB KOMApeccopd W 2a3060% mypOunsl, KOHIEBBIX YacTel H OJHOrO LeH-
TPanbHOTO CTSKHOTO GonTa. [JHCKH Mexay coboif H ¢ KOMUEBLIMH YACTAMU COSAHHSA-
wrea xupmany (198, 317)

Pomop myp6uner — BpamarMiica ysen yunundpa mypounsl, COCTOAIAN H3 gana,
duckog N pabouux 10RAMOK, COEAHHAEMbIN ¢ POTOPaMU COCEAHHX YUTUHOPOS HIH PO-
TOPOM anexmpozenepamopa (153)

POY — CM. pedykyuOHHO-OXTaoUuMensHas YCIMAH08KA
PTC — cM. paiionnas menaoceas chianyus

Cabnegudnnie Aonamky — JONATKH ¢ KPUBOJIHHERHOH OCBIO, HAKJIOHEHHOH 1O Bpa-
EHWIO B KOPHEBAIX CEYEHHsX, H MPOTHB BpalueHHs — B nepudepuiineix, Mcnons3osa-
HHE CAONEBUNBIX JIONATOK CYIIECTBEHHO MOBLILIACT IKOHOMHYHOCTE TYPOHHLI (248)

Cépocnasn [ITY — TIT'Y, yxodawyue 2azs I'TY xoTOpo# cOpacuiBaloTes B #u3KOHA-
nopHblii napozenepamop, 3aMemaloT co0oi atMochepHbIi BO3NYX H YMEHBIIAIOT KO-
JHUECTBO TONNMBA, MOJABOAUMOrO B maporeHeparope As BepalOOTKH Iapa (214)

Ceepxxpumtineckoe daenenue napa — nasneHue, Oonswee 22,1 MIla (78)

Cemesas 600a — HENPEPLIBHO HUPKYIUpYIOmee padoyee Teno, NOArOTOBNEHHOE B
CrieuHaibHbIX TIOANUTOMHBIX YCTAaHOBKAX meniocemu, 00eclieyHBalomee OCTaBKy Te-
MJ10Bo# aHepruu ot T3] unu PTC ee notpebHTenam. PasnuualoT ceTeByo BORY nps-
My U obpamuyo (98, 100, 354)

Cemesoil nodozpesamens — TeNNOOOMeHHNbIH annapaT, B KOTOPOM HarpeBaeTcd
cemegasi 800d, MPOXOIAMASL BHYTPH TPYOHOH CHCTEMBL, 3a CHET meRioMbl KOHOeHCd-
yuu rPeloLLero napa, 0TOUpaeMoro U3 npomownol yacmu mypbunvr (90)

Cucmema godocuabocenus — KOMIUEKC yCTpoHcTs, obecneunsaomux TOC Tex-
HUMEeCKo#t BOJOH ans paboThl KOHAEHCATOPOB, MACIoOXAadumeneu, 6000CHPYRHbIX
(MnH MApOCTPY HHBIX) 3HCEKMOPOE, INEKMPOeHePpAMopa W Apyrux ycTpoHcTs. Pasnu-
YAIOT CHCTEMbI HPAMOMOUH020 U obopomHo2o sodocHabxcenus (86)

Cucmenia saupumer mypbunst — cucteMa, ofecneyiBalonas npexpamersie noga-
yH napa 8 TYpOMHY H ee OCTAHOBKY IPH BOIHUKHOBSHHH aBAPHAHLIX cuTyauuit (178)

Cucmema oxaaxcoenus 2a306ob mypbure — cHcteMa, obecneqnsaowas noasep-
XaHue JONYyCTHMOro YPOBHS TeMnepatyp paGounX U COMIOBLIX NOMNATOK, KOPIYCHEIX

3NeMeHTOB, AHCKOB, HECYIUHX pabouHe NONATKH, 8 TakkKe OPraHH3YIOIAs 3anHpaHHe
VIJIOTHEHHI NMOAIIHNHUAKOB, rie HUpKyaupyeT Macno (196, 325)

Cropocmb — TyTh, NPOHASHHOH TOUKOH B eIHHHLY BpeMeHH. OOLIMHO CKOPOCTE
cpeanl B TexnonorudeckoM obopynosanni T3C w3MepsioT B m/c (62)

Croeeoe cacuzanie — CXUraHue meepdozo monausd B CIOE, COCTORLIEM H3 J0OC-
TATOMHO KPYNHBIX (Pakiuii ¢ NOABOAOM BO3/YXa K MOBEPXHOCTHLIM crosM (284)
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Cexynda — enuHuna BpeMeHu B cucteme CH (61)

Cobcmeennbie nyxcOst — HacTh 3NEKTPOIHEPruH, Bripalotannoit TIC, Henonbso-
BaHHOM 11a obecneueHus ee padoThl (Ha AIEKTPONPUBOA HACOCOR, BEHTHIATOPOB U T.J1.)
(80, 244)

Connogasn nonamwxa — HEBpAUIAOMHUHCA INEMEHT CNENHATLHOrO Npoduas, ciayxa-
Ui JUTA CO3MAHHA COTIOBLIX KaHANOB, B KOTOPBIX OTEHUHANLHAN SHEPIHUS Mapa npe-
o0pasyeTcs B XHHETHHUECKYH IHEPryio noToxa napa wiu rasa (156, 323)

Connosas peutemia — COBOKYNHOCTb HENOABMKHBIX ONHHAKOBLIX CORIUBHIX 10-
namox, 00pasylolHX CyKHBAIOWMEcH (COmIoBLIe) KaHanbi, ofecneynBarouie npeod-
pa3oBaHMe NOTEHUKANBHOM JHEPTHU Napa B KWHETHYECKYD JHEPrul0 cTpyil mapa ans
AanbHeRIlero ee NPeBpaluetns B SHEPTHIO BRAIEHUS pomopa mypbunel (156)

Cpednruti cpox cayachsi 00 KANUMATLHOZO PEMOHMA ~— TIEPROI MEXIY KanuTab-
HLIMM peMoHTaMu TypOuHel. B cootBercTBun ¢ [OCT oH monmxen GbTh He MeHee
6 ner (177)

Cmamop mypbunbi — HenoABMKHas (HEBpALAKOWANCA) 4acTh TypOHHBI, BKAIO-
Halowas Kopnyc, o6ofimbl, auadparMbl ¥ Koprnyca MOAIIHNHMKOB C OMNOPHBIMU M
YMOpHLIM BKanpimamu (153)

Cmayuonaprvie mypbuns: — TypOVHBI, COXPAHIOIKNE HCH3MEHHBIMH CBOE Me-
CTOMONOXEHHE NPK IKCrIyaTauud. K HHM, B YaCTHOCTH OTHOCSATCS BCE TypOHMHBI
TIC (170)

Cmenens cocamus KoMRpeccopq — OTHOIICHHE AaBJICHHA 3a KaMnpeccopom K 1aB-
JeHuio nepen Hum (179)

Cmynens mypGunbl — COBOKYDHOCTb coni08oil (HeBpawawoweiics) u pafovei
(Bpawmaromerica) pewemor, 06ecnevnBaONAX NPeobpa3oBaHue YacTH NOTEHLKaNb-
HOM 3HEPriK NMapa B MEXAHWUECKYI0 SHEPruio BpalleHus pomopa mypbuns (156)

Cymxu — enynnuua epemenn (1 cytku = 24 ) (62)

Cyxou naceiwyennslii nap — nap, He COIePKAINI Kanelb BIark U He neperpeThiii
10 OTHOLIEHHIO K COCTOAHKIO HACBILUEHUA (65)

Tsepooe monrueo — MuUHEpaNbHOE TOMTNBO (YITH, TUTHHTEI, TOpd), HCIIOJIh3ye-
Moe [T CKuranua Ha napotypGunssix TIC (69)

18361 — CM. memoaud&mmmue INEeMEHbL.

Temnepamypa — Mepa NHTEHCUBHOCTH ABMkeHHA Monexyn, B cructeme CH Tem-
neparypa U3MEpPAETCs B KeALBUHAX. B TennoTexHuke npUHATO NONbL3OBaThes CTOTpPa-
AycHo# wkanoi (rpagycamu Lenbcus) (62)

Temnepamypa Kunenus — cM. memnepamypa Hacsiuyenus (65)

Temnepamypa Haceiujenus — TemMneparypa, Npu KOTOPOH HAYMHAETCS KHUMEHUE
BOIb! W/TH KOHAEHCANUA XXUAKOCTH U3 napa. Temneparypsi HachIINEHUN, KOHAECHCAIIHH,
KHIICHUA U UCNAPEHMA — WIACHTHYHbIE NOHATHA. MX 3HaueHue 3aBHCUT TONBKO OT
JlaBneHus (65)

Temnepamypuetit epaghux menpocemu — 32BUCMMOCTL HeoGXxoaMMOil noTpeGuTte-
JO TEMOEPATYPBl APAMOU Cemeaoil ookl OT TEMNEPaTyphi HAPYXHOTo Bo3ayxa (119)

Tennogas MowHOCIMbS — KONUYECTBO TEMUIA, IPOM3BEAEHHOTO WK NOTPEGIEHHOrO
B €MHULly BpeMeHu. OGLiuH0 OHa uaMepsiercs B [kan/y u unorna 8 MBT (64)

Tennogan cemv — CM. meniocems

Tennosan cxema — rpaduueckoe uizobpaxeHue oGOpynOBaHUA napornpoBoI0B
T3C (89, 308)
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Tennosasn aneKmpuyeckas chmanyus — NPOMBILLIEHHOE NPEANPUITHE, BhipabaThl-
BAIOIEE TEIUIO W JIEKTPHUECKYIO IHEPruto, HCTIONE3YA JHEPrHl0, 3aK/MOUEHHYH B
ckuraeMom Tonuse (76, 77)

Tennogasi 3nepzus — HEYNopaACUHas opMa SHEPTUH, U3MepAeMas B KalopHAX
(kan) W KpaTHbIX eif BenuduHax (96)

Tennogsideraomas c6opka — TPYIIa ME106 B HECKONTBKO COTCH IITYK, coOpaH-
Has B efIUHLI 610X, KOTOPbIH yI06HO TOMEIATL U U3IBEKATh U3 AKIMUBHOU 30HbL Pe-
armopa (131)

Teniogbi0ensionue IneMenmpl (M6t} ~— FEPMETHYHBIE TOHKOCTEHHBIE LKHPKO-
HueBble TpyOKH MINMHOM 40 4 M, B KOTOPbIE NOMEWAIDT UWIMHAPHYECKHE TRONETKN 13
oGorauenHoro ypana. B TBane npoucxoauT npouecc pactuennedus sgep 22U ¢ sbi-
nejeHreM TENNOTH, HCTIONL3YEMOH MUl Harpesa mentonocumens (131)

Tennonocumens — pabouee Teno TenN0OOMEHHUKOB, B YACTHOCTH HOEPMbIX peak-
Mopos, NOABEPraeMoe HArpeBy MM OxaawIenuo. HarpeBaeMblil TennoHoCHTEND Ha-
3LIBAIOT FOpAYHMM, 2 0XJ1a%K gaeMbIil — X0nonHeiM (133)

Tenronposodst — TpyGONPOBOILI ApAMOU B obpamuotl cemesoit 600bi, pacnoo-
#Keunele Bue T[] v PTC (100)

Tentocemp — CHCTEM2 TETIONPOBOLOB, HACOCHBIX CTaHUKH M TenjnooOMEHHbIX
annaparos, ofecneyrBaiolIas HEMPEPLIBHYIO NoAaYy TeNJI0BOH JHEPTHU B BHAE rops-
ueit Boabl noTpeGuTenaM u ee BosBpar Ha T unu PTC (97, 100)

Tennoma kondencayuy — TENNOTa, BRIAEANILAACH NPU TIPCEPALICHUM HACIUfEeH-
HOZ0 napd B BOLY BCaelcTBHE KoHaeHcauyuu. DPQPexT BuiaeneHus TEMIOTH KOHACH-
calM¥ UCHONb3yeTCA AN HarPeBa XOJOAHLIX TETIOHOCHTENEH KOHASHCHPYOIHMCA
napowm (67)

Tennoma czoparus — KONWYCCTBO TEMNOBOH 3HEpruu, Kotopas BLIAENAETCA MpH
NOJAHOM CropaHuu eIHHKLUL paboueti maccet (1 Kr) MHIKOrO MM TBEPAOTO TOMIUBa
uni 1 HM? raza. COOTBETCTBEHHO TEMNOTa cropanus usMepsetcs B kJIx/Kr, kJlx/ Hm?
WM KKaU/Kn, kkan/ um? (71)

Tennoguxayuonnsie naposste mypounst — TypOMHEI, NpeAHaZHAYCHHbIE IA Bbi-
pa6oTKy TENN0BOH K 3JEKTPHUECKON IHEPriy, UMEKoLKUe ANA ITHX LeNeH srexmpoze-
Wepamop ¥ ONWH UK HECKONIbKO perynupyeMuix ombopos napa (171, 340)

TennoghukayuonHerii nywok —— BblaeleHHbIH TpyOHBIA yH0K B KonOencamope Te-
110 KanMOHHOR NapoBoil TypOHHBI ANA NpeABapUTENBHOIQ HArpesa ceTeBoH WK
noonumounoit ¢o0el mennrocemu (115, 351)

Tennoghuxayus — CM. KOMOUHUPOBAHHAS BBpUOOMKA mMensa ¥ 2NeKmpuLecKon
oHepeun

Tennoorexmpoyenmpane {(TILl) — dHepreTHUECKOE NpeANpUATHE, CyKalee s
BLipaOOTKH mennoeail sHepauy B BUE Topadeil cemesoi 600bi WM N8pa CHUMEHHBIX
napaMeTpoB M anexTpodHepru. Ha TDLY ocywectBnsercs xoubuiruposanias gelpa-
Bomka menia u 1ekmpuieckol snepeuu, obecneduBaromed IKOHOMHIO TOMIUBA B
npejenax 15 % no cpaBHeHuo ¢ pasaeabHoil BeipaGotkoit Ha K2C u PTC (76, 304)

Texnuyeckas amvocqrepa — eIUHNNA WIMCPCHHA AABJICHHUA, 00BIYHO HCIIONb3yeMas
SKCILTYATALMOHHBIM nepcoHaom TAC (1 ar = 1| krc/cm? = 9,8+ 10% ITa = 98 klla =
= 0,098 MIlTa) (63)

TexHonozuueckuti KQHal — EMEHT KaHATbHO20 peakmopda, ﬂpCJlCTaBJlﬂIrOLLIHI‘:{ CO-
60it COBOKYTHOCTE NapoOreHEPUPYLICIO YCTPOHCTBa, rpaWTOBOH KIadKu U JNEMEH-
TOB WX ycTaHoBKY (139)

Tuxoxodnan mypbuna — TypOuHa, WMElomas B 3aBHCUMOCTH OT HACTOTHI CETH
yactoTy Bpawenund 25 unn 30 o6/c (173)
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Touna — eaunuua Maccs (1 1= 1000 xr) (61)

Tonka xomaa — NPOCTPAHCTBO B Koniie, THe NPOUCXOAMT ropeHne (hakera Ton-
nusa (83)

Tounoe aumse no uiniasiseMsiM MOOGIAM — METOI ITATL, [IPH KOTOPOM Gbin1ae-
AAemyro Mooenb IOMENTRI0T B IMTeHHY0 (GopMy, K KOTOPOH MOAAIOT pacnnaB xumMoHuKd.
Pacninae BHINIZBAAET MNACTMAcCy, 3aHMMAET €e MECTO, M B PE3y/IbTare CO3JaeTCH NuTas
AeTanb C BHYTPEHHEH TT0N0CTEI0, 3aTI0NHEHHOH IHTeHHbIM cTepxkHeM, CTepweHs yrans-
HOT BLITPABANBRHHEM CIELHATEHBIMH XUMHUECKHMU pacTBopamu. ITonyueHHbie AeTanu
TPaKTHYECKK HE TPeOYIOT NONONHNTENBHOM Mexaunueckoit o6padoTkn (198)

Tpaduyuonnas anexmposnepeemuxa — SHEPreTUKa, UCNONb3YImMas TPagHLHOH-
HBIE HCTOYHHKK HEPTHH (OPraHuueCKoe TOTLIMBO, AAEPHOE rOplOYee W BOAHbIE pe-

cypebi) (74)

Tpancnopmuas mypouna — Typ6uHa, WIMEHAOIAA CBOE MECTONONOKEHHE B MIPO-
cTpaHcTee (170)

Tpancopmamop — 3INEKTPUYECKOE YCTPOHCTBO, CNyXAlIEe NS MOBLIIICHUSN
SNEKTPHYECKOTO HAIPAXKEHRs, co3aaBaeMoro 3REKMpoceHepamopom, C UENLHO YMEHBL-
IIEHHUA 110TEPL ANEKTPOIHEPTHM B IMHHAX nekrponepeaun (36)

Tpexkonmypnas I1I'Y — napora3osas yCTaHOBKa C MPeXKOHMYPHYM KOomJioM-ymu-
auzamopom (219)

TpexkormypHeiti kKomer-ymuauzamop - Koten mpexxkonmyproi [TV, comepska-
UIKHH TP KOHTYpa reHepalii Napa TPeX pasHbiX AaB/CHWA M TEMIIEPATYP ANs HCIIONb-
30BaHUA B NapoBoH TypOuHe (224)

Tpybuetit nyuoK KOHIEHCATOPE — COBOKYTTHOCTh TPYGOK, Ha KOTOPBIX NIPOMCXOAUT
KOHAEHCAuWs napa, NocTYNanWero us TypOunb (93)

Typbuna ¢ npomucodasnenuem — naposas TypouHa Tuna P ¢ KOHEUHbIM JaBieHu-
em, Oosbire arMochepHoro (104)

TypGunnoe omoenenue — ornenenue TOC, oOxBaThiBatOmEe NapoTypGUHHOe 060-
pynoBaHue (90)

Typboazpezam — COBOKYNHOCTb napogoti mypbunsl, ONEKMpPO2EREPAMopa 803~
6ydumens, 00beIMHEHHBIX OHUM 8aT0NPOBOAOM, 0GECTIeaHBaIOas npeo6pasoBanue
NOTEHUWANbHOH SHEPruK Napa B aNeKTpo3Heprio (82)

Typ6oycmanoska — nocneioBaTenbHas COBOKYNHOCTb NApogoii mypunbi, KoH-
Oencamopa, koHdencamubix nacocos, ITHJ, deaaspamopa, rumamensusix Hacocos w
[1B[], o6ecneunBaomux npeobpa3oBaHie NOTEHHANLHOM JHEPruy napa, BelXoas1le-
re U3 Xomaqa, B MCX2HUMECKYIO0 SHEPrHIO BPaleHHA sa@ionpoeodd myphutsl i BO3Bpa-
weHue numamenbhoit 6odsl B komen (112)

T3C ¢ nonepeunbimu censsyy — IMEKTPOCTHLMS, Ha KOTOPOit BCE Kombl paboTaIOT
Ha 001LHIT KONIEKTOP CBEXEro napa, 3 KOTOPOTo MUTAIOTCH BCE Hapodeie mypGune. O0-
WAMH Ha Takux TOC SBAMIOTCH ¥ KOJIEKTOPBI AUMamensnoi 800ul, i deaspamoper (78)

T3] — cM. menroonrexmpoyenmpans

Voenvnas mentoma napoofpazosanus — KoNWYECTBO TEMNOTHI, HEOGXOAMMOE A0
WCMAPCHHA CAMHUILI MAcChl BelllecTBa. [l BoAbl OHA 3aBHCHT TONLKO OT JaBIEHUA,
UIMCHACH puMepHO oT 2200 kJk/kr (B kowdencamope TypGuHb) 10 Hyns (npu Kpu-
museckux napamempax) (60)

Yoensneiti ofvem — obnem 1 kr Macch Bemectsa (64)

Yoensnwiii pacxod yenosnozo moniuea — KonMYeCTBO YCRO8HO2O MONIUEA B TPaM-
Max, notpebnsemoc TOC ans Beipabotkn 1 kB1-u snextposuepruu (80)
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Yenosnoe monaugo — TrUNOTETHYECKOE TOMAMBO C TEMANOTONH CTOpaHus
7000 kxan/kr = 29,33 MJx/kr (71)

Yemanocme memaina — siBNEHUE paspylleHus Matepuana nox aeicTsuem 6omb-
WOro YHCIA CPABHMTENLHO HEGOABLINX HArPY30K, MEPEMEHHBIX BO BPEMEHH, MPUBO-
OSMX K TIOABNEHHIO TPEILHH U UX POCTY [0 KpUMuYecko20 pasvepd, ToCHe Yero ce-
AyeT BHe3anHoe xpynxoe paspyuenue (12)

memsm;uaﬁﬁas Iy — cm. RAPOcas3oedi yCMaHOBKA YMIUIAYUORK 020 MURA

Yxooswue eaze I'TY — rasel, nokugawone 7Y B HanpaBaseMble B 0bLMOGYVIO
mpyfy win komen-ymuruzamop [1I'Y (181, 306, 312)

@axen - 06nacTb BLICOKOH TEMMEpaTypbl B TOMKE KOTNA WM KaMepe cropaHus, B
KOTOPOI NpOVCXOAUT XUMHUYeCcKas peakuus ropeHus Tonnusa (83, 330)

Qaxenviblil Memod Cxcuzanus — CKUTAHNE TOTNNBA B ghaxane, IPU KOTOPOM pea-
Jau3yeTca Jugdyanonnoe copenue (284, 330)

Duznuyeckuti Memoo — OJMH U3 METOAOB pasfieNeHUA IKOHOMHHU OT KoMOUHUpO-
BANHG20 RPOUIBOOCMEA MENTA H JREKMpoItepeuy MeK Iy HEMU. IIpH HCNONBE30BaHKK
du3nuecKoro MeToa BCA IKOHOMUSA TOIUIKBa OTHOCHTCH Ha dNeKTposnepruto. [losro-
MY YAEIbHbIH pacXoi yCNOBHOIC TOMAuBa Ha BeipadoTKy anextpozneprun Ha TOL|
meHblre, yem Ha KOC (107)

Duzuveckoe cmapenue — yXyalleHHUe Nokasareneit NpouHOCTH AeTaneil sHepreTu-
yeckoro 000py/0BaHMsA, BLI3BRHHOE €r0 JUIHTE/ILHOH pafoToil npk BeICOKOH TeMIepa-
Type (242, 289)

Dyudamenm — CTPONTENILHAA PaMHast kene300eTOHHAA KOHCTPYKLMA, COCTOALLAs
U3 BepxHeil W HIWKHEH YHIAMCHTHBIX MUIMT ¥ KOJOHH, CIyXawas ATl paMeweHus
mypboazpezama, Kondencamopa N BCTioMoratenpHoro obopypoeauus T2C (90)

Xupmer — pagianbHeie 3yObs TPEYroAbHOro npoduis, nossonsowme obecneunTh
LECHTPOBKY COIIpATacMbiX AKCKOB npu cbopke potopa (199)

XpyﬁKOf:‘ paspyuienue —- l'lpﬂKT[d‘-lBCKH MTHOBECHHOE paspyluCHne METa/nna unnu oc-
Tanu 0e3 BUAMMBIX nnactuyeckux aedropmaumit, oObIYHO BCNEACTBHE JOCTHKEHHA
TpewHHOR kpumuveckozo pazmepa (73, 296)

LB/l — oM. yunundp 8b1COK020 OABREHUS

Uenmpanuzoeannoe menrocnabxcenue — cHaOxeHue norpefuteneid TErioM ot
T34 win PTC w pa3BeTBACHHON mennocemu (97)

Henmpobedcras opcynka — yCcTPOHCTBO NS PacTblIMBaHUS KHIKOTO TOMINBA B
Kasvepe c20panuA NYTEM CO3JaHus Bpallaloleics KOHUICCKOH CTpyH, paciagaroluei-
C5 Ha MEJKHE KalJH U Nerko nepemecllvBawolefics ¢ BozayxoM (321)

LHunundp evicokozo daeaenun (L{B/]) — umnunip TypOWHBI, B KOTOPHI# nOCTynaet
CBEXHI nap u3 komaa; nocne pacwvpenns B LIBJ] nap nwanpasnserca nubo 8 LC/T,
1160 Ha npomesxcymovnsili hepezpeg B Koted (85)

Hwrunop nuskozo dagnenus ([[{HI) — uMnuHap TypOWHBI, B KOTOPBIH MocTynaeT
nap w3 L{CX; nocne pacwumpenus B [{H/] nap Hanpasnsercsa B kondencamop (86)

Lwiunop cpedrnezo dasnenua ([[CH) — umnudnp TypOuHEI, B KOTOPLIft IOCTYnaeT
nap w3 [JBI; nocne pacwmpenus B L{CIT nap nanpasnsercs B JHT (86)

Lununop mypbuner — caMOCTOATENLHLIA y3en napogot mypHunet, uMeromui cob-
CTBEHHBIH pomop W cmamaop, TIapOBIYCKHON W BHIXOIHON napoenie narpyoku (84)

Lupryrupyiowuti Kunswuii cnoil — CKUIaHUE Meepdozo MORINGA B KURAN{eM Clloe
C UMpKYJAUHEH HECrOpeBLIETD TOIIKBA M HANOAHWTENA ciof B Tonky, KonwuecTeo
UHPKYTHPYIOLIEND MATEPHANZ B COTHU pa3 NPeBLILIAET KONWYECTBO BO3AYXa, T0JaBae-
MOro juia ropexns (258, 284)
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Lupkynayuonnelti nacoc — Hacoc, NOJAOHN oxaaxcoanyyio éody B TpyGH.I
My4OK Kondeuncamopa Typounsl (86)

HHI — oM. yurundp nuzkozo 0asrenus
HCT — oM. yurundp cpednezo dasienus
Yacmoma épawyenus — uncno 0o00poTOB Bana B enyHUUY Bpemenu (62)

Ixopoeuveckutl 8APLICK — BIPBICK BOAbl B KAMEPY CZOPAHUA 1A CHHXKEHUS TEM-
nepatypel rOpeHrA W YMEHEIIEHUS KonuyecTBa obpasylommxcs okcuaoB asora (308)

Jxonomaiizep — NEMEHT TPyOHON CHCTEMBI JHEPZEMUYECKO20 KOMAG WIN KOMAQ-
ymunuzamopd, B KOTOPLIX POUCXOAMT NPeABapUTE/bHbIH HATPEB HUMaAmMersHol 60~
dbr epesl ee nopauei B bapaban (v deaapamop) (87, 206)

Oxpanvr — cucTeMa Tpyb cnenuanbHOl KOHCTPYKLHH, paciionaraeMas 1o cTeHKam
MOnKU KOWMAJ, BHYTPH KOTOPbIX ABHKETCH Harpesaemoe pabouee TeNo 3a cHeT Jiyuu-
CTOI 3HEPTHH ropawero gaxera Tonnuea (83)

Onexmpuyeckas MouHOCMb — MOLUHOCTb Ha 32XKKMaX J/eKmpozenepamopa myp-
boazpezama (63)

Onexmpozenepamop — 3neKTpUYECKas MallHHa, peobpasyiommas MexaHHIeCKylo
DHEPrui0 BpaLleHUs €e poTopa B SAEKTPUUECKHI TOK, NofaBaeMblii Ha mpancopma-
mop TOC (82, 86, 91, 153, 181)

Onekmponacocsl peyupKyasyuy Kondencama — HACOCH, NONAKWKE YacTh KOH-
Aencara, Harpetoro B [ 17K, Ha BX0I B KOTE/N-YTHIU3ATOP AT 0GEcneyeHus TeMnepa-
TYPbi NUTaTebHOI BOAb HA ypoBHe 60 °C npu ckuTaHuu NpUpoaHOro rasa u 120 °C
NpH CKUTAHUK AH3ENbLHOro Tonnuea (333)

Inexmposnepeemuxa — NOACHCTEMA JHep2emuKy, OXBaTsIBAIOLIAS POU3BOACTBO
MEXTPOIHEPrHA HA IMEKTPOCTAHIHAX 1 €€ JOCTABKY TIOTPEGHTENAM 110 NHHEAM 2J1eK-
Tponepenauu (73}

Onepzemuxa — COBOKYITHOCTb GOJIBLIMX €CTECTBEHHBIX W UCKYCCTBEHHBIX MOACHC-
TEM, CyHalnX A NpeodpasoBaHus, pacnpeaeeHus W ucnoib3OBaHuA JHepreTHye-
CKHUX pecypcoB Becex Buaos (73)

Onepzemuueckas mypuna — TypOuHa, ciykaulas A8 TPUBOIA MEKTPOTreHepa-
TOpa, BKIIOYEHHOro B sHeprocmcteMy. Mx ycraHaBnuBawT Ha kpynueix ['P2C,
ADC u T31T (170)

Onepzemuveckuii 6nox — NPaKTHYECKH aBTOHOMHAsA 3HEpreTHMECKas ycTaHOBKa
Grownon oaekmpocmanyu, COCTONINAT W3 KOMETbH O YCManoeKy W RApomypOuRHol
YCMAHOGK, @ TAKKE CBA3BIBRAIOUIMX MX TApONpoBOAOB 1 TpyOOnpoBONOB numamens-
Hott gooat (78)

Onepeemuueckuii komes — x0Tes, BuipaGaTbIBRIOWIKH Nap BLICOKMX napaMeTpoB
AJTA TOCNENYIOUWIEro HCNONb30BAHRA B naposol mypbune. Pasnnuaor xomab 6apa-
barnsie v npamomounsie (82)

Snepzobaok — CM., 3Hepeemuyeckuti 6roK

Ope3un pabovux nonamox — U3HOC pabouux 70NamoK KannsMi BIATH, Bbi3biBao-
KK CHINKeHHE HAJIEHKHOCTH W SKOHOMBUHOCTH Haposod mypbunst (91)

Hoepnoe 2opiouee — oborawenneiit 1o 3,3—4,4 % ypau, nonyyaeMiii Ha oGora-
TUTENbHBIX 3aBOAAX U3 Apupoorozo Ypada (130)

AOepHbril peaxmop -~ 3nemeHT ADC, B KOTOPOM OCYILECTBNAETCH TeHepawus napa
BBICOKOTO JaBJICHHA ANA MOCAEAYIOMErD HCTIONb30BAHKS B napogott mypbune (131, 132)
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C/IOBAPL QCHOBHbIX TEPMIHOB

Hupkynsyuonnuviii nacoc -— Hacoc, MOABIOUIHHA oxnancOaowyio 600y B TPyOHBIH
myuox koxdencamopa Typounb (86)

LHI — cM. yuaundp Hu3k020 0asnenus
HCIT — cM. yuaundp cpednezo 0asnenus
Yacmoma epaujerus — 1HUCI0 0G0pOTOB Bana B ¢AHHHLY BpeMEHH (62)

Dxonozuveckuil 6NPuick — BIPBICK BOJBI B kamepy czoparius LA CHIKCHHA TCM-
neparyphl TOPeHUA H YMCHBIICHHA KOMHHYECTBA obpasyommxcs okcHaoB asota (308)

Dxonomatizep — 3NEeMeHT TPYGHOH CHCTEMbI anepeemuieckoz0 Komid Wil komia-
ymusu3amopa, B KOTOPHIX TPOMCXOAUT NPEABAPHTENbHEIH HATPER numamenbHou 60-
0w mepen ee nonaueil B 6apaban (wn deaspamop) (87, 206)

Oxparner — cCTeMa TPYD cnenHanbHON KOHCTPYKIIHY, pacrolaraemas o CTeHKaM
MmonKu KoOmna, BHYTpH KOTOPBIX JABIKETCA HarpeBaemMoe paﬁoqee TEJO 33 CHET Ny4uH-
CTOM JHepruM ropswero gakera Tonnusa (83)

Dnexmpuieckas MOuHOCmy — MOIIHOCTE HAa 38XHMaX srekmpozenepamopa myp-
6oazpezama (63)

nexmpozenepamop — MEKTPHUECKAs MAWMHa, Mpeodpasyioulas MEXaHHIECKYIO
3HepTHIO BPalleHHs ee POTOpa B MEKTPHUECKHH TOK, IoAaBaeMblil Ha mpancgopma-
mop TIC (82, 86, 91, 153, 181)

Dnexmponacocs! peyupkyiayuu Kondexcama — HacoChl, MOAAOUIME HACTh KOH-
neHcara, HarpeToro B /1K, Ha BXOJl B KOTEN-YTHIH3aTOp A1 00ecnedenns TeMnepa-
Typbl nuTaTensLHol Boabl Ha ypoBHe 60 °C mpyu CKUraHWH NPHPOIHOTO rasa u 120 °C
TIpH CKMTAHUK RU3eNbHOTO TomnmMBa (333)

3ﬂexmp09ﬂepeemwca — MOACHCTEMA 3HepeeimuKu, OXBarthiBawoillas MpoH3BOACTBO
33'!EKTp03HCpI‘HPI Ha 3MEKTPOCTAHUMAX H €C JOCTaBKy nmpeﬁmenm MO MTHHHUAM 3JICK=-
Tponepenaun (73)

Onepeemuka — COBOKYNHOCTb 0O/BLIMX €CTECTBEHHBIX M HCKYCCTBEHHABIX MOACHC-
TeM, CYKaW¥X A npeoOpa3oBalus, pacnpeaeneRiusa H HCIONb30BAHMA dHEpreTHHe-
CKHMX pecypcoB BceX BHAOB (73)

Suepzemuveckas mypbuna — TypOuHa, ClyxKawas Jns NpuBofia NEKTporeHepa-
TOpa, BKAIOYEHHOTO B SHeprocucteMy. MX yCTaHABIMBAXOT HA KPYMHBIX I'P3C,
ADC u T3IL (170)

Onepzemuveckuti Gnox — TIPAKTHYECKH aBTOHOMHAsA JHEPreTHUECKas yCTaHOBKa
6rOYHOT INEKMPOCMaHyUY, COCTOANLAS U3 KOMETbH O yeman o6k 1 napomyp6ur ol
ycmanogku, @ TaxKe CBA3LIBAIOIIMX MX MapoTpOBOJOB ¥ TPYOONpOBOAOE numamens-
noti godwr (78)

Duepeemuyeckuii komen -— KOTeJl, BbIpalaThiBaOWIMil Map BRICOKHX MAapaMeTpoB
JUTA TOCNEAYIOMETO UCTIONb30BAHHS B naposoll mypbune. Pasnuuator xommwt bapa-
6annvie 1 npamomounste (82)

Onepzobiok — CM. anepeemudeckuii nox

Oposus paboyux 10NaMoK — U3HOC paboyix AonamoK KaIAMH BIIATH, BbI3bIBAIO-
muii CHUKEHHe HANeKHOCTH ¥ 3KOHOMHUHOCTH haposoti mypbunsi (91)

Sdepnoe 2opiovee — oGoTauleHHbIA 10 3,3—4,4 % ypaH, mony4aeMblii Ha obora-
THTENBLHBIX 33aBOAAX M3 npupoduozo ypaua (130)

Sodepnwiti peakmop — 31eMenT ADC, B KOTOPOM OCYIIECTBIAETCA NeHepallis rnapa
BbLICOKOTO AABAEHHA VIS TOCHENYIOUIEr0 HCTIONb30BANHA B napoeoii mypbune (131, 132)
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