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HOBBIINEHUE 2OPEKTUBHOCTHU YTUJIN3ALIMOHHBIX IIT'Y
3A CYET IPUMEHEHUS TIPOMEXYTOYHOI'O IEPETI'PEBA ITAPA

Hux. TPUHYYK A. C.

Munckas TOI]-3

Ceronns Hanbonee 3¢ (heKTUBHBIMA YCTaHOBKaMH ISl TIPOM3BOJICTBA DJIEK-
TpodHeprun Ha TOC, CKUTAIOMINX ra3000pa3HOE TOIUIMBO, SIBIIIOTCS ITApOTa30-
Bble ycTaHOBKHM ¢ Kotnamu-ytunuzatopamu (III'Y ¢ KV). Ilpu cBoeit orHOCH-
TEJIbBHO HEBBICOKOW Y/IEJIbHOW KalUTaJIbHON CTOMMOCTH U METAJNIOEMKOCTH OHHU
TepMouHaMuiecku 6oinee 3¢ dextuBHbl — coBpemennslie [II'Y ¢ KY mo3Bomnsior
9KOHOMUTH A0 30 % TOIUIMBA 1O CPABHEHUIO C OJIOKaMU CBEPXKPUTHYECKUX Ta-
paMeTpoB, a TAK)KE OKa3bIBAIOT MEHBIIEE BPEIHOE BO3JCUCTBHE HAa OKpPYXkaro-
utyto cpeny [1].

Jlis KakIIoro BBOJMMOTO WJIM JICHCTBYIOIIETO SHEPTrEeTHUECKOTr0 OOBEKTa,
PEKOHCTPYHPYEMOTO TI0 Napora3oBOi TEXHOJOI'HH, CYLIECTBYET MHOTOOOpasue
BapraHTOB peanu3anuu [1I'Y kak B OTHOIIEHNH BEIOOpAa OCHOBHOTO 000pyI0Ba-
Husl, Tak U ee TerioBoit cxeMbl. KIIJ yrunuzanuonunsix IIIY, ycranaBiuBae-
MBIX CETOJHs, U3MeHseTcs OT 45 (HauboJyiee MPOCThIE U MEHEE COBEPIICHHBIC)
no 60 % (mepenoBbie 3apyOexHbIe 00pasiibl), IOATOMY BONPOCH BBIOOpa IS
9HEProoOBEKTOB Hanbosee 3((HEKTUBHBIX TEXHOJOTMUSCKUX PEIICHUI BechbMa
aKTyaJIbHBl B YCJIOBHUSAX OOIIEMHPOBBIX TEHACHIUH MOCTOSHHOTO YIOPOKAHUS
OpraHU4eCcKOro TOIUIUBA.

Hns noctmxenus Boicokoro KIIJ yrunuzaunuonusix III'Y ux cienyer co-
31aBaTh Ha 0aze 3pPeKTUBHBIX ra3oTypOuHHBIX ycTaHOBOK (I'TY). B coBpemen-
HOM MHUPOBOM MpakTUKE MO 3TOr0 NPUMEHSIOTCS BBICOKOTEMIIEpaTypHbIE
I'TY ¢ KIIJI #e ke 36,5 % u Temmeparypoil oTpaObOTaBIIMX T'a30B, PABHOM
560-610 °C, uro no3somnset moaaath K11/ yrummzamuonssx I1I'Y go 54-60 %.
[lepexonm k TepMOAMHAMUYECKH OOJIee CIOKHOW TEIJIOBOM CXeMe MOXKET IpH-
Bectu K mosblmeHnto dpdexruBroctu III'Y Ha 5-6 % (OTH.) IO CpaBHEHHIO
C TIPOCTBIMH CXEMHBIME PEATTH3AITUSIMHA MTPH HEM3MEHHOM ra30TypONHHON JacTH.

CosepuieHcTBo TemioBoir cxembl [II'Y onpenensercs 3¢dekTuBHOCTHIO
yTWIM3aluU 3Heprun oTpadoraBmmx B ['TY ra3oB B mapoTypOHMHHOM LUKJIC
M[I'Y. Ha 3to BiustoT cienyromue GakTophbl: YUCIO KOHTYPOB JaBIICHUS Iapa,
MIPUMEHEHUE MPOMEXYTOYHOI'0 MEpPErpeBa napa U JONOJHUTENBHOIO CKUTAHUS
torumBa B KY. Borpocs! ontruMu3ariy HadaJlbHBIX TTapaMeTpoB B BEIOOpa CTe-
MIeHU NoKuraHus ToruBa B KY oHOTO 1 IBYX JaBICHHM mapa ObUIH PaccMoT-
pessl B [2]. B 3T0# cTaThe paccMaTpHUBalOTCsl 0COOEHHOCTH U 11eJIECO00pa3HOCTh
npumeHeHus B [II'Y paznuyHbIx cXeM MPOMEKYyTOYHOrO Meperpena mnapa.

Bce monydeHHBIC BBIBOJBI M MPOBEACHHBIN aHATN3 OCHOBHIBAIOTCS Ha pac-
yeTax TeruoBbIX cxeM [1I'Y, BBIMOTHEHHBIX aBTOPOM CTaThH MO pa3pabOTaHHOM
METOAMKE WM PEATU30BAHHOMY KOMIIBIOTEPHOMY alTrOpUTMYy. Takue pacueThbl
OBLTM OCYIIECTBJICHBI 110 HEKOTOPHIM 3aJaHHBIM HCXOIHBIM YCJIOBHSIM C OIpe-
JIeJIeHuEeM TpeOyeMbIX TePMOJMHAMUYECKUX ITapaMETPOB CXEMBbI, BBITOIHEHHEM
JIOTMYECKUX TMPOBEPOK Pe3yJbTaTOB M OalaHCOB, a TaKXkKe pacieTOM OCHOBHBIX
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TEXHUKO-DKOHOMHYECKHX TOKa3zaTeneld. bompInoe KOoIM4ecTBO BBIUMCIECHUH,
TpeOOBaHNE BBICOKOW TOYHOCTH pacueTa, a Takke HeoOXOAMMOCTh NMpUMEHe-
HUS [UKIMYECKUX M UTEPAIMOHHBIX METOAOB JENIal0T BO3MOXKHBIM OCYIIECT-
BUTb MojenupoBaHue cxemsl [II'Y Tonbko ¢ NpUMEHEHHWEM KOMIIBIOTEPHOM
TEXHHKH.

IIpome:kyTOouHBIN neperpes napa B oAHOKOHTYpPHBIX III'Y ¢ K. Ilpex-
Jie BCETO0 PacCMOTPUM KOMIIOHOBKY M 0COOEHHOCTH mpocTeriiel cxemsl 1Y
OJIHOT'O JaBJICHMS Mapa.

OmnoxontypHas cxema III'Y ¢ KY 6e3 mpomexyTO4HOTO TeperpeBa mapa
(puc. 1) oTnuuaercs cBOEH MPOCTOTON W OTHOCHTENBEHO HEBBHICOKOM HKOHOMMUY-
HOCTBIO. Yxozsuue ra3sl ['TY nocTynaroT B KOTEN-yTHUIIM3aTOP, B KOTOPOM 3a CUET
TEIJIOTHI TOPSYNX Ia30B TEHEPUPYETCA Tap, HAMPABISIEMbIA B TAPOBYIO TYpOUHY.

K — xommpeccop;

KC — kamepa cropanus;

T'T - rasoBas Typ6uHa;

I' — reneparop;

IIIT — mapomneperpesarensb,
Hcn. — ucnaputens;

OK. — JKOHOMaii3ep;

I'TIK — ra3oBblit
noJorpeBaTeb KOHEeHCaTa,
J-p — neasparop;

HP — Hacoc penupkyisanuu;
TTH — nuraTtenbHbIi Hacoc,
TIT — mapoBas TypOuHa;
K-p — konziencarop;

KH — xoHeHcaTHBIN HacoC.

%

Puc. 1. Tlpunuunuansaas cxema npoctoit ogHokoHtypHoii III'Y ¢ KY, TQ-auarpamma
teruooomena B KY u hs-nuarpamma npouecca paciuipeHust B apoBoi TypOuHe

B paccmarpuBaemom ciydae moBepxHOCTH HarpeBa KY cocrosTt u3 yeThipex
3JIEMEHTOB: ra3oBoro mozorpesatens konaencara (I'TIK), sxonomaiizepa (Ok.),
ucnaputens (Mcm.) u maponeperpesarens (I111).

ITepBas B Pecnybmmke bemapycer temnodukarmonnas I[II'Y ¢ KY ognoro
nasnenus napa ¢pupmel GEC Alstom Oblta BBeneHa B 3kcmuryaTanuio B 1998 r.
Ha Opmranckoit TOL[. YcraHoBka BKimrouaeT B ceOsi JBe Ta30BbIe TypOUHBI 11O
27,5 MBrT, nBa KY 1 mapoBy0 HpOTHBOJABICHYECKYIO TypOWHY MOITHOCTHIO
12 MBrt. YcraHoBieHHas snektpuyeckas mouiHocTs III'Y — 67 MBT, Temo-
Bas — 90 ['kain/y.

Uepe3 moBepxHOCTH HarpeBa OJHOKOHTYypHOro KVY mpoxoauT oguHakoBoe
KOJIMYECTBO pabodero Teiia, 4To HE MO3BOJIIET 00€CIeUnTh /1Ba MPOTHBOPEUH-
BBIX TpeOoBaHus. C OTHOM CTOPOHBI, I OombImeit skoHomuaHOCTH [ITY B KY
JOJDKEH TeHePUPOBATHCS TIap BBHICOKUX MapaMETPOB, a SHEPTUU O0TPabOTaBIIUX
B I'TVY razoB xBaTaeT Ha MOJIy4YE€HUE BBICOKHX MNapaMETPOB Mapa JIUIIb IPU €ro
MayioM pacxoze. C Apyroit CTOpOHBI, YTOOBI 00CCIIEUUTh HU3KYIO TEMIEPATYPY
yxoasamux ra3oB nociie KY u tem cambiM noBeicuTh ero KIIJI, HyxeH gocrta-
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TOYHO Ooybmiol pacxonx Boabl depe3 skoHomainzep u ['TIK. MakcumanpHas
a¢dexruBHOCTH Takoii [1I'Y He cOOTBETCTBYeT MUHUMANBHOUN TeMIepaType ra-
30B 32 KV 1 BBICOKOMY JTaBJIEHHIO CBEXETO IMapa, a ONpeeNsIeTcss paBeHCTBOM
OTHOCHTEIHHOTO M3MEHEHHs pacxojia TeHEPUPYEMOTro Tapa U cpabaThIBaeMOro
temonepenana [2]. I[loaToMy 3mech CYIIECTBYIOT Pe3€pBBI TOBBIICHUS Kak
9KOHOMUYHOCTH KV — 3a cueT CHWKeHUs TeMmmepaTypbl YXOASIIUX Ta3oB, Tak
u IITY — 3a cuer NOBBILIECHHS HAYAJIBHBIX IIAPAMETPOB UM K€ U3MECHEHHUEM Ca-
MOTO TpOIECCa PaCHIMPEHHs. DTOTO JOCTHTAIOT YCIIOKHEHHEM TEIUIOBOW cXe-
MBI, & IMEHHO YBEIMYEHHEM KOJIMYECTBA KOHTYPOB WM NPUMEHEHHEM IIpOMeE-
’YTOUYHOIO IIeperpeBa napa.

ITIpomexxyTOUHBII nIEperpes B 0AHOKOHTYpHOU 11I'Y BO3MOKHO peanu3oBaTh
JIBYMsI pa3IMYHBIMU CIIOCOOaMHU.

1. IlepBuuHBIM W TPOMEXYTOUHBIN MapoleperpeBaTey yCTaHaBIUBaIOTCA
napauieNnbHO (puc. 2) W MeperpeBaroT map 10 TeMIepaTypbl, ONMpPEAeIsIeMOil
TeMIiepaTypoil razos 3a I'TY u TeMmnepaTypHbIMU HalopaMu B Iapoleperpesa-
TesIX (Kak MpaBUIIO, IO KOHCTPYKTUBHBIM COOOPa)KEHMSIM 3TH HAIMOPHI PaBHBI
10-40 °C). Ilpouecc cpabaTbiBaHuS TEILIONEPENaa B MapoBOil TypOMHE TaKoi
[II'Y ananoru4eH TpaguLMOHHON MAPOCHIOBOM YCTAHOBKE C MPOMEXKYTOUYHBIM
MIEPETPEBOM.
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[IIT1 — napomneperpeparelib CBEKEro napa,

T2 — npoMeXXyTOYHBI HTapoIeperpeBaTelib;
LB/ (LIH/) — upinsap BEICOKOTO (HU3KOIO)
JIaBIICHUS TApOBOH TYpOHHBI,

B nsiMosyto Tpy6y oCTanbHble 0603HAYEHHUS — T€ K€, UTO Ha puC. 1.

Puc. 2. TlpunnunuansHas cxema oqHOKOHTYpHOI [1I'Y ¢ I1I1, BBINONTHEHHBIM HapaIeNbHo Ha-
poIeperpeBareiio CBeXero mnapa, u hs-auarpamma nporecca paciiupeHus B IapoBoil TypOuHe:
1-TTIT'-TIIT"-K — ognoxontypHas I1I'Y ¢ II1; 1-K' — ogHokouTypHAas [II'Y 6e3 I1I1

CxeMa uMeeT oIpeJesieHHble 0COOEHHOCTH U HenoctaTku. [Ipu Takoi pea-
mu3arun [, kak mpaBwito, He yaaeTcsi JOOUTHCS CHUKECHUS TEMITEPATyphl YXO-
qamux razoB 3a KY, u ero KIIJ ocraercss HeBbICOKUM. TepMOIMHAMHYECKU
OKa3bIBACTCS HEOIMpaBAaHHBIM YBEIUYMBATh HadyalbHOE AaBieHue mapa. [lpu-
oct KIIJ II'Y, npumepHo 1 % (OTH.), HPOUCXOAUT TOJBKO 32 CUET U3MEHEHHUS
nukia [ITY — yBenudeHus BEMHMUWHEI cpabaThEIBAEMOTO TEIIoNepernaga U MOII-
HOCTHU TIApOBOW TYpOUHBI.

Jns u3o0parkeHHbIX Ha hS-muarpamme (puc. 2) MpOIECCOB pacIIUpeHHs mapa
B TypOHWHE MOIITHOCTEL coOTBeTCTBYIOMUX [ITY MOXHO 3amucarh:
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e B ciyydae 6e3 II1: Ny = DyH i, Nors
e B ciryuae ¢ IIT: Nfjpy = Dy (Hpy + H)numors
rae Nppy, Nppy — 2nexrpuueckas momHocts IITY, MBt; Dy, D, — pacxon

rapa Ha BXOJI¢ B TapoOBYI0 TypOuHY, Kr/c; Hpr — Temnonepenan, cpabaTbiBaeMbIit
napom B mapoBoit Typoune 6e3 I111, MJx/kr; Hyn, Hy — Termonepenan, cpada-
ThiBaembIil 10 u nocie [II1, MJx/Kr; 1, Nar — Mexanndeckuii KI1J] mapoBoii
TypOuns! 1 anektpudeckuit KI1J] reneparopa.

U3 stux GopMyT BUAHO, YTO NMPH PaBHBIX My U Mor yeaoBue Ny > Npyry

GYILCT BBITIOJIHATHECA B Cliydac, €CJIn

Hyp +H, S D,

Hor Dy ’
a HauWBBICIIAsl TepMoauHaMu4deckas 3(h(HEeKTUBHOCTh CXEMBI B OOIIEM BHIE CO-
oTBeTCTBYeT MakcumyMy GyHkimu Nipy = f(Dg; Hyp +H,).

OCOOEHHOCTh paccMaTPUBAEMON CXEMBI COCTOWT TAaKXE B TOM, UYTO OII-
THMaNbHOE HayanbHOe naBieHne Iukina [ITY ocraercs HeBbICOKMM (TIOpsaKa
3-4 MIla) u NPUBOAUT K CMEIICHUIO KOHEYHON TOYKH TpoIecca pacluIipeHus
B 00JacTh TeperpeToro mapa. PacyeTsl MOKa3pIBAIOT, YTO yBETUYECHHE Hadalb-
HOTO JIaBJICHUS HE MO3BOJIAET MOJYUYUTh NMpUpoOcT 3koHoMuyHoctu III'Y, mo-
CKOJIbKY TIOTEPH DHEPTHUU H3-3a POCTa TEMIIepaTyphl yXonmsammx ra3oB 3a KY
(Tyx) mpeBbmaroT npupoct MomHocTH IITY OT yBenudeHHs BEIMYHMHEI cpada-
ThIBaeMoOro Terionepenana (Hpry)

My, Hury

>
T H nry

pAS

bonee Toro, pacuernerii makcumyMm KIIJ[ takoii III'Y Bcerma Oymer co-
OTBETCTBOBATh MEHBIIIEMY HaYaIbHOMY JIaBIICHHIO ITapa, yeM B cxeme Oe3 [111.

Takum 00pa3oM, Mpu NapaIeIbHOM PACIONIOKCHUN TIEPBUYHOIO U TIPOME-
YKYTOYHOTO TTapolieperpeBarenell yBelndeHne TepMoInHaMIIeckoit 3pexTus-
Hoctu III'Y ¢ omHuM naBieHuweM mapa cocrasiser mopsaka 1 % (oTH.), mpu
9TOM HEJIOCTATKU CXEMBI CJIETyIOIIHE:

e xoHeuHas Touka nukia [ITY cMmelaercs B 30Hy eperpeToro napa;

® TEPMOJIMHAMUYECKH ONTHMAJIBLHOE JABICHHUE CBEXKETO Iapa, OKa3bIBACTCS
HIDKE TI0 CpaBHEHHIO co cxemoii 6e3 I1I1, a B ciryyae paBHBIX Ha9albHBIX JaBlie-
HUU mapa Temneparypa yxonamux razoB KV Bo3pacrtaeT u3-3a CHHXKEHUS pac-
X0J1a 4epe3 MOBEPXHOCTH HarpeBa KoTia.

2. YKa3aHHBIX HEJOCTAaTKOB MOXXHO M30€XaTh MPHU Pa3MEIeHUH POMEKY-
TOYHOTO TaporeperpeBarels napamuiedbHo dKoHoMai3epy (puc. 3). Kiroueroit
MOMEHT TakoW cxeMbl B pacronoxenuu 112 mocne Tak Ha3pIBAEMOro «IHUHY-
MOWHTaY, T. €. Moce nepBudHoro naponeperpesarens (I1111) u ucnapurensHoi
noBepxHocTH (Vcrt.), uToOBI 3aTpaToi 3HEPTUU Ha TIEPErPeB Mmapa CHU3UTH TEM-
MepaTypy yXOASIIUX Ta30B 32 KOTJIOM JI0 TpeOyeMOi BeTHUUMHBI 0€3 CHUKCHHUSI
pacxoja reHepupyemoro napa. Ilpu 3ToM Taxxke ynaercs 3Ha4YUTENIbHO MOAHITh
HavyalbHOE NaBlcHHE Mapa. Takas peanmsanus siBisercs Oonee 3(h(QEKTUBHOM,
YeM OIMHMCAHHAA BBIIIE CXEMa.
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Puc. 3. llpuannnuansHas cxema onHokoHTypHO# [II'Y ¢ I111, BeIOTHEHHBIM MapayieIbHO
9KOHOMaM3epy, 1 hs-auarpamMma mporecca paciuIupeHus B HapoBoil TypOuHe

[aBnenue cBexxero nmapa Takoro uukia gocruraetr 13—17 Mlla, a yxonsmiue
rasel 32 KY 11 mosnydeHus: MakCUMaJIbHOHM 3(PEKTUBHOCTH OXJIAXKIAIOTCS 110
MHUHUMAIIBHO JOTYCTUMOHN TeMIepaTypsl (TI0 yCIOBHSIM MPEAOTBPALICHUS KOP-
po3un) 80-120 °C B 3aBHCHMOCTH OT BHAA CKUTAEMOTO TOILTHBA. ONTUMHU3AIIHS
TaKO! CXEeMbI 3aKJIF0YAeTCs B BEIOOPE ONTUMAIILHOTO JABJICHUS MPOMIIEPETrpeBa
YW BEJIMYHMHBI TEMIICPATypHOTO Hamopa B MapoleperpeBaTelie CBEKEro mapa
(I1IT1). Hamop B I1I11, B cBOTO OYepeib, B ONTUMAIBHOM CITy4aeM MOXKET TOCTH-
rath 3HaunTeNbHOM BenmmuuHbl (100 °C u BbIIIE), T03TOMY TEMIIEpPaTypa CBEXe-
ro mapa (1. 1) oka3bpIBaeTCsi HEBBICOKOW — 3TO OCHOBHOW TEPMOIAMHAMUYECKHIMA
HEJ0CTaTOK cxeMbl. HeoOXoamMo Takke OTMETHTH, UTO NaBJICHHWE IIPOMIIEepe-
rpesa 31echk HeBBICOKO (0,3—1,0 MIIa) 1 MOKET KOHCTPYKTHBHO YCIOXKHUATE 1111
(OompIme yaeapHBIE 00bEMBI IEPETPEBAEMOTO Mapa) U MapOBYIO TypOHHY.

Tem HEe MeHee, TO pe3yJibTaTaM pPAacUuCTOB 3KOHOMHYHOCTH OIHMCHIBAC-
MO CXEMBbl OKa3bIBAETCSl 3HAUYUTEIBHO BBIIIE MNPOCTOW OJHOKOHTYPHOM — Ha
5,0-5,5 % (oTH.) ¥ axke IPOCTOH ABYXKOHTYPHOM — mpuMepHo Ha 1,5 % (oTH.).
[Tocnennee 0OBSACHAETCS KaK YCIOKHEHHEM CaMOTO IIPOIecca pPACIIUPEHUS
mapa B TypOWHE, TaKk U OTCYTCTBHEM KOHTypa HH3KOTO IAaBIIEHUS, ITOTEHIIHAN
U cpabaThIBa€MBIi TeIUToneperna KOTOPOro HEBBICOK.

IIpome:xyTouHbIii Meperpes napa B ABYXKOHTYpPHBIX III'Y ¢ KVY. Cxema
IBYXKOHTYpHOro KV mo3BoJisleT yCTpaHUTh OCHOBHBIE HEJOCTATKH IMPOCTOMH
OJTHOKOHTYPHOM CXEMBI — depe3 dKOHOMai3ep MpomycKaeTcs: O0NIbIIoe KoIude-
CTBO BOJBI, UIsI 00€CIICUCHUST HU3KOH TEeMIIEpaTyphl YXOSAINIUX Ta30B, a Yepes
HCIIapUTENbHBIE U MapONeperpeBaTeIbHbIEC IOBEPXHOCTU — MEHbILIEE, IS MOy~
YEHUS BHICOKUX HAYaJbHBIX MApaMeTpoB mapa. J{Js 3Toro Kpome KOHTypa BBICO-
koro nasieHus B KY nmeeTcs KOHTYp HU3KOTO JaBJIEHUS, YEPE3 KOTOPHINA Mpo-
xomut nopsiaka 20-25 % ot obmiero pacxoma pabouero Tena. boipmas gacth
KOHJIEHCATa MOIaeTCA B KOHTYP BBICOKOTO JaBJICHUS, TIOJYyUYCHHBIN TTap BHICOKO-
ro maeneHus Hampasisercs B LIBJl maposoit Typounsl. Ilpoiins LIB/I, on cme-
LIMBAETCS C MApOM U3 KOHTYpa HU3KOrO JABJICHUS, U CyMMapHbId pacxon mapa
nocrynaet B LITH/I.
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Hannuue aByX KOHTYPOB JaBlieHHs OCTATOYHO MPOCTO U d(PPEKTHBHO yBe-
nmuauBaeT 3koHoMugHOCTh KY u [ITY, Hanbonbmiast skoHoMudHOCTH [II'Y mipm
9TOM COOTBETCTBYET CIIy4ar0 MaKCUMAaJIBHOM YTHIM3ALUM TETUIOTHI YXOISIINX
razoB B kotie. Kpome toro, mpu peanuzanuu takoil cxemsl III'Y noBbllieHne
JIaBJIEHUsI B KOHType BbICOKoro aasneHus (BJl), B oTnuume oT cxemsl, MpuBe-
JIEHHOH Ha puc. 3, HE IPUBOIUT K CHMKEHHIO Ha4aJIbHOM TeMIIepaTyphl LIUKIIA.

[lo nByXKOHTYpHOH cXeMe ceiiuac BBIMOIHIETCS MOAABISIonee OOMbIINHCT-
Bo yrwim3anuoHHBIX [1I'Y ¢ KIIJL 50-55 %. B bemapycu aByXKOHTypHas cxema
[I'Y mommocteio 230 MBT peanusyercs Ha Munckoit TOLI-3, BBox KOTOpOit
3artanupoBal K koHIy 2008 r. IIpuHSATHI COCTaB OCHOBHOTO 00OpYJIOBaHMUS
onoka [II'Y — razoBas TypOuna GT-13E2 (Alstom, IlIBeiinapusi) MOLIHOCTEIO
170 MBrT ¢ KIIJ 36,23 % u TemmepaTypoii oTpaboTaBmux ra3os 524 °C, aByx-
xoutypHeiii KY (SES TLMACE, Cnosakus) u maposas TypGuna T-53/67-8,0
(YTM3, Poccust) — mo3BossieT B TEINIO(PUKALUOHHOM PEKUME MOTYYUTh YAEITb-
HYIO BBIPaOOTKY dJIeKTpodHepruu okoyo 1450 kBtu/I'kam, a B KOHIEHCa-
nnoHHOM pesknme pabortats ¢ KIIJ] mopsinka 50,5 % (244 ry. 1./(x Bt 9)).

[Tockonpky mond mapa u napaMmerps! KoHTypa B/l 3HaunTENHHO BhIIIE, UEM Y
koHtypa HJI, Temmeparypy mociieiHero BEIOHMPAIOT TAKMM 00pa3oM, YTOOBI MpH
CMELIMBAaHUM C OCHOBHBIM NOTOKOM, oTpaboraBmmM B LIB/I TypOunbI, cooTBeT-
CTBOBaTh €ro JIOKaJIbHBIM NapameTrpaM. Eciu ke nap kontypa HJl nmogaBate Ha
CMEIIMBaHUE ¢ OOJBINCH TeMIIepaTypOi, TO STUM MOKHO JOOUTHLCS HEOOJBIIOTO
IpOMEXXYyTOUHOTO neperpesa nepelx LIBJl 1 MOBBICUTH 3HTANBINIO BCETO IOTO-
ka. Onnako taxoi I1I1 He yBenuumBaeT oOIIeli S5KOHOMHUYHOCTH YCTAHOBKH IO
cienyoomuM npuanHam. [Ipyu ycnoBun HEM3MEHHON KOHEYHOH TOUYKM Ipoliecca
MOBBILIEHHE JAaBJIECHUS KOHTypa B/, 4TO MPUBOAUT K CHIKEHUIO €r0 SHTAIBIINH
M pacxoja, NMpH 3TOM IO HHU3KONOTEHLIHAIbHOTO KOHTypa HJI Bo3pacraert.
IIpu HensmeHHBIX NapameTpax KoHTypa B/ mpommneperes 1o Takoi cxeme npu-
BOJUT K YBEIMYEHHUIO SHTAJIBIIUU KOHEYHOW TOYKH M YMEHBUICHHIO cpabaTbl-
Baemoro terionepenana. B oboux cnyuasx KIIJ III'Y camxaercst.

TepMonnHaMUYECKH ONpPaBJaHHO B JIBYXKOHTYpHbIX III'Y ocymecTBiaTh
MIPOMIIEPETPEB 110 CXeMe, N300paKeHHOH Ha puc. 4.
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Tl o
A-p TIIT B(H/I) — naporeperpesareib KOHTYpPa BHICOKOTO (HU3KOTO) JaBlIEHHS;
gﬁ? ¢gg 3«. B}l k. Hll TIIIIT — mpoMesKyTOYHBIH MaponeperpesaTelb;

Wcn BJI (H]T) — MCHApHTeNh KOHTYPa BHICOKOTO (HU3KOTO) JIABJICHHUS;
Ok. BJ11(2) — sxoHOMaii3epbl KOHTYpa BEICOKOTO JaBICHNUS;

ITH BJI (H]T) — mTaTebHbLi HACOC BHICOKOTO (HU3KOTr0) JaBIICHNS;
.. LC/] — uuIMHApP CPEHEro JaBlIeHHs HapoBOii TypOUHBI;
ocTajlbHbIe 0003HaYEHHUs — T€ e, 4TO Ha puc. 1.

Puc. 4. TlpuauunuansHas cxema qByxkoutypHoii [II'Y ¢ TIIT u hs-puarpamma npouecca pac-
[IMPEHUS B TAPOBOI TypOuHe
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IlomoGHas cxema XapaKTepu3yeTcss BBHICOKUMH HAadalbHBIMU NapaMeTpaMu
napa, pacrojOoXeHHEM KOHEYHOM TOYKM IPOLECCa PACIIUPEHHs B 30HE BIaXK-
HOTO Iapa TpeOyeMoil CTEIIEHbI0 CyXOCTH, a TAK)K€ OCYIIECTBICHHEM IIPOMEXY-
TOYHOTO TIeperpeBa MpH OTHOCHUTEIBHO BBICOKOM HaBiieHHH — 3-5 MIla. Orto
BBITO/IHO OTJIMYAET TAKYIO CXEMY OT BCEX MPENbIIYIINX U TO3BOJISIET YBEIUYUTh
spdpextuBHOCTE Ha 1,0-1,4 % mo cpaBHeHuio ¢ AByxkoHTypHoit Oe3 IIII.
Bmecre ¢ Tem, cxema He SKOHOMHYHEE pealu3allid OJHOKOHTYPHOH CXEMBI C
[IIT Ha puc. 3 u3-3a Hanuuusa koutypa H/I.

[IpuBenenHas cxema ompaBaHa NPH HCYEPHAHUU APYTHX BO3MOXKHOCTEH
noBeimieHust KI1JI v ipy G0MbIINX € TMHUYHBIX MOIITHOCTSIX OJI0Ka.

st HarnsaHOTO cpaBHEHUS ()(PEKTUBHOCTH M OCOOCHHOCTEH OIMCAaHHBIX
B CTaTbe YCTAHOBOK HIDKE MPHUBOJATCS pPe3yibTaThl pacuera (Tabn. 1) HekoTo-
pPBIX MOKa3aTeNe TEeIIOBhIX cxeM cooTBeTcTByrommx [II'Y. 3a ocuoy III'Y
B3siTa razoBas Typouna GT-13E2.

Tabruya 1
CpaBHeHUe noka3aTteJieil pa3im4yHbIX cxem [IT'Y
Cxema III'Y
INoka3zarens

1K |1K+0T (1K + 0P| 2K 2K + I
Tapamerps! mapa kourtypa BJI, MIla / °C 3,4/494 | 2,4/494 |15,8/400| 8,0/494 [12,8/494
Pacxox napa koutypa B/, kr/c 65,4 56,9 71,3 60,8 48,8
IMapamerpsi napa koutypa HJI, MITa / °C 0,65/209|0,39/234
Pacxon napa kontypa HJI, kr/c 18,7 26,8
[Tapamerpsl mpommneperpesa, MITa / °C — 0,35/494|0,45/ 336 — 4,0/494
Momnocts I[ITY, MBT 62,2 65,0 76,8 72,5 74,4
Temneparypa yxomsmmx rasos 3a KY, °C 157 159 100 100 100
KII Iy 49,5 50,0 52,6 51,6 52,1

An o,

1K — npocras oxnokontyphas ITY (puc. 1); | n’
1K + It - onHokonTypHas I1I'Y ¢ 1,9%
TIPOMITEPETPEBOM, PEATH3OBAHHBIM TI0 CXEME | 1,0%
puc. 2; i 0 ,_l
1K + I - onHoKoHTypHas [1I'Y ¢ t t + +
MPOMIEPErPEeBOM, PEaTU30BaHHBIM 110 CXeMe |
puc. 3; |
2K - mpocras gByxkonTypHas [II'Y (puc. 4); |
2K + II1 — nByxkoutypHas [II'Y ¢ 31%
TpoOMITEpErpeBoM (puc. 5) | 419%

Hpmeuaﬂue. HpI/IBeI[eHHI)Ie JaHHBIC pacCUUTaHbI JJI1 HEKOTOPLIX YCPECAHCHHBIX ITapaMETPOB
1 XapaKTEPUCTUK OCHOBHOI'O XU BCIIOMOT'aTE€JILHOT'O 060pyHOBaHI/Iﬂ U ABJIAIOTCS OLCHOYHBIMH.

IIpome:xkyTouHblii neperpes napa B TpexkoHTypHbIX [II'Y. B Hacrosmee
BpeMsi B IMepeloBbiX sHepretudeckux [ TY HavanbHas TemIepaTypa Tra3oB
nocturna 1500 °C, oAHOBPEMEHHO C 3TUM IPOUCXOIUT U POCT TEMIEpaTyphl
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ra3os 3a ['TY go 640 °C. KIIJ] Takux ra3oBsIX TypOMH MPOCTOTO UK JOCTH-
raet 40 %. JlaHHBIC 0OCTOATENBCTBA CTUMYJHMPYIOT AajbHEHIIee COBEPIICHCT-
BoBaHue u naporypounnoit yactu [1I'Y. Cambie coBpemennsie [1I'Y BeImonHs-
IOTCSl TPEXKOHTYPHBIMH. Y BEJIMUEHHE YUCIia KOHTYPOB OoJee Tpex Helenecooo-
pPa3HO, TaK KAaK BBIUIPHIII B 3KOHOMUYHOCTH HE OKYIAETCS POCTOM KaIlUTajo-
BJIO>KCHUH.

Tpexkoutypaas [1I'Y MoxeT OBITh BBITOTHEHA 0€3 MPOMEKYTOUHOTO TIepe-
rpeBa U C MPOMEXYTOUHBIM MEPErPEBOM Iapa B KOTJIE-yTHWIA3aTOPE, OJHAKO,
Kak IpaBUiIO, B TPEXKOHTYPHBIX III'Y npoMexyTOodHbIi Ieperpes napa UClob-
3YIOT C IIEJbI0 Mepexo/ia Ha BBICOKHE HadajbHBIE MapaMeTphl CBEXKETo Mapa
u obecrieueHust JOMYyCTUMOM BIKHOCTH B MOCJIEIHHUX CTYNEHSIX MapoBOil Typ-
Oounebl. [Ipy paBUIBHOM BBIOOPE AABICHUS B IPOMEXKYTOYHOM IMaporeperpeBa-
TeJie MOBBIIIAETCS U 3KOHOMUYHOCTH [1T'Y.

YBennuenne >ddexruBroctr [II'Y ¢ mepexomoM K MomoOHON cxeme He
CTOJb 3HAYUTEIHHO BBUIY OTCYTCTBHS PE3€PBOB IMOBBIIICHUS 3KOHOMHUYHOCTHU
B KY u IITY — Temneparypa yXoAsmux ra30B HE MOXKET ObITh HIKE TIPEETbHO
JOMYCTHUMOTO 3HaueHus, a apdexkruBHoCTh nukia [ITY, npexnae Bcero, onpene-
JIA€TCSl HaYaJIbHBIMM U KOHEYHBIMU NlapamerpaMu, HanuuueM 111 u noneit mapa
KOHTYPOB HHU3KOTO (M cpeqHero) nasienus. [loaromy, ecnu ¢ npumenenuem 111
B OJHOKOHTYPHOM CXE€M€ OTHOCHUTENBHBIN MpHpocT 3koHOMHuYHOCTH [II'Y Mo-
xeT cocTaButh 5,0-5,5 % (0TH.), TO HomonHUTEeNbHBIN pupoct KI1J] mpu mepe-
xone kK TpexkoHtypHoil cxeme c IIIl coctasut Tompko mopsiaka 1,0 % (otH.).
Takue clOKHBIE TIEpEIOBHIE YCTAHOBKH IIeJeco00pa3sHO COOpYXKaTh OONBIION
MOIITHOCTHIO Ha 6a3e cambIX mepefoBbix ['TY u mpu BRICOKOW IIeHE MCTOb3ye-
Moro TormiuBa. B ycioBuax benopycckoid 3HEprocUCTEMBI COOPYXKEHUE TPEX-
KOHTYpHBIX cxeM c IIIl He ompaBgaHO — OTCYTCTBYIOT TeopeTHyeckas 0Oa3a
U MPaKTUYECKUN OTIBIT UX MMPOCKTUPOBAHMUS.

B 3akmoueHne HEOOXOIUMO OTMETHTH, YTO TPHU MPOSKTUPOBAHUH HOBBIX
[I'Y unu pekOHCTPYKIMH CYIIECTBYIOIINX OOBEKTOB NMEPBOCTEIIEHHBIM U HaU-
0oJiee BaKHBIM SIBJISICTCSI ONTHUMAIBHBIH BBIOOP OCHOBHOTO OOOPYIOBaHWS, U B
MIePBYIO OYepeqlb — Ta30BOM TypOWHBI. Y CIIO)KHEHHE TEXHOJIOTHIECKOW CXEMEI,
SIBJIIETCS] BTOPOCTETIEHHBIM BOIIPOCOM, TPEOYIOUTNM OOJNBIINX 3aTPaT U B MEHb-
HIeH CTETICHU BIIUSIOIIMM Ha KOHEYHYO 3 (EKTHBHOCTH MPOEKTA.

Tak, III'Y momHocThIO 374 MBT, peannzoBannas Ha 6aze ['TY Westing-
house 701F (234,2 MBrt, KIIJI 36,6 %, npousBojactBo ¢ 1993 r.) mo camoii
COBEPILIECHHON TPEXKOHTYPHOM CXEME C MPOMEXKYTOUHBIM MEPErpeBOM IMapa,
nmeet KI1J 54 %, B To Bpems kak Ha 6aze ['TY Siemens V64.3A (67 MBT, KIT/]
36,8 %, mpouzBoacTBo ¢ 1996 r.) 6maromaps 6osiee BEICOKOI TeMIiepaType ra3oB
3a Typomno# ymaercs momyuuts KIIJ| III'Y mopsmka 54,5 % yxe B mpocToi
IBYXKOHTYpHOH cxeme. Takas ycTaHoBKa OyneT TakKe JeIieBie, IpoLIle
B OKCIUTyaTallid M 10 BCEM TEXHHKO-DKOHOMHUYECKHM ITOKa3aTessiM 0oJiee BbI-
TOQHOH.

BbIB O I bl

1. IIpoMexxyTOUHBIN TIeperpeB Mapa SBISCTCS AOCTATOYHO 3(PPEKTHBHBIM
METOJIOM TOBBIIICHUs 3KOHOMHUYHOCTH yTuim3anuoHHBIX [II'Y. OtHOCHTENB-
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Helid mpupoct KIIJ[ B cxemax ¢ npommneperpeBoM pocturaet 1,0-5,5 % B 3aBu-
CHMOCTH OT 4YMcja KOHTYpPOB C BapuMaHTaMH UX peanu3anuu. OTHOCUTEIBHOE
yenuuenre KIIJ[ oT mpomexyTouHOro meperpeBa mapa JJisi OJJHOKOHTYPHBIX
cxeM cocrtaBiseT 5,0-5,5 %, a i AByX- U TpexKoHTYypHBIX — 1,0-1,2 %.

2. IlpomexyTouHblil TieperpeB B yTuiausanuoHHbIX [II'Y 1memecoobpasHo
NPUMEHSTh JUIS KPYHHBIX YCTaHOBOK OOJBIIMX EJUHUYHBIX MOIIHOCTEH INpH
HCYEepHaHuM JIpyrux Bo3MokHocTel noseimieHns KIIJ[ u oTHocuTenbHO BBICO-
KOI CTOMMOCTH HCII0JIB3yEMOT0 ra3000pa3HOro TOIUIHBA.

3. B benapycu B yCIOBHSX OTCYTCTBHSI JOCTATOYHOTO OIBITA MPUMEHEHHS
Mapora3oBbIX YCTAaHOBOK CO CJIO)KHBIMH TEXHOJOTMYECKUMH CXEMaMH I0Ka
MPEANOYTEHHE MOXKHO OTIAaBaTh OTHOCHTEIBHO HMPOCTBIM M JOCTaTOYHO 3KOHO-
MUYHBIM JBYXKOHTYpHBIX III'Y 6e3 mpomexxyTodHOTro meperpesa mapa (Kak Ha
IT'Y Mumnckoit TOII-3), ymensas mpu 5ToM 0co00e BHUMAHHE BBIOOPY BBICOKO-
SKOHOMHUYHBIX Tra3oBbiX TypOuH ¢ KIIJ] 36,5-38 % wu Temnepatypoii otpabo-
TaBIIMX ra3oB nopsiaka 580 °C.
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