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VJIK 629.12.03(078,8)

AnbOOM CXEM U XapaKTEPUCTUK MapOTYPOMHHBIX YCTAHOBOK CHEIUAIIN-
3UPOBAHHBIX CYJI0B MeETOAMYECKUE YyKa3aHUS K MPOBEICHUIO MPAKTUYECKUX
3aHgaTUi Ne 1-3 mo mucnuruinHe “TexHuueckasi dKcrutyatanusa DY Clenyualin-
3UPOBAHHBIX CYJIOB” IS CTYJIEHTOB M MarucTpantoB cnennanbHoct 7.100302,
8.100302 “Dxcruryatanusi CyJIOBBIX SHEPrE€TUYECKUX YCTAHOBOK  CIICIUAJIA3a-
unn 7.100302.03, 8.100302.03 “Okcrumyaranus CyAOBBIX SHEPIETHYECKUX YC-
TaHOBOK CIEIMATU3UPOBAHHBIX CY/IOB* THEBHOW M 3a04HOM (popMm oOydeHUS
/Coct. B.H. Jlutomenko, I'.b. JIpikoBa. —CeBacromonn: M3n-so CesHTYVY,
2008. —-35 c.

[{eqbr0 METOAMYECKUX YKa3aHUW SIBJIACTCS M3yUYCHUE XapPAKTEPUCTHUK U
COCTaBa TEIUIOBBIX CXEM CYJIOBBIX MApOTYPOMHHBIX YCTAHOBOK W THUIIOBOI'O
BKJIIOUCHHMS AJIEMEHTOB B TEIUIOBYIO CXEMY; 3aKpEIICHUE TEOPETUYECKUX 3Ha-
HAW CTYJEHTOB M MarucTpaHToB crnennanbHocTH 7.100302, 8.100302 “Okc-
IJIyaTalusi  CYJOBBIX ~ DHEPreTUYECKMX  YCTAaHOBOK®  CHEHHUAIA3AIUU
7.100302.03, 8.100302.03 “Dxkcruryaranusi CyIOBbIX 3HEPTETUUECKUX YCTaHO-
BOK CITCIIMAJIM3UPOBAHHBIX CY/IOB* MO AUCHUIUIMHE ‘“TeXHu4ecKas dKCIUTyaTa-
uus DY cnenuanu3vpoBaHHBIX CyA0B~ B oOecnieuenue pasnaenoB [IJITHB 78/95
A2 u A/3.

Meroanueckue yka3aHusl yTBEPKICHbI Ha 3acelaHny KadeIpbl dKCILTya-
TallM MOPCKHX CYAOB U cOOpyxeHui, npoTokoi Ne 8 ot 23.04.2008 r.

Penenzent: ManbuukoB A.U., kaH1. TeXH. HayK, no1eHT kadeapsl OMCC

JlonymeHo yueObHo-MeroauueckuM 1ieHTpom CeBHTY B kauectBe meTo-
IAYECKUX YKa3aHUM.
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IlepeyeHb yCJIOBHBIX 0003HAYEHUN M COKPALICHUN

M — YUCJIO CTYIIEHEN PEreHEPATUBHOIO I10I0TPEBA IIUTATEIBHONU BOBI;

Ne— 3¢ dexTuBHas MOIIHOCT, KBT;

Nrr — MOIIIHOCTh Ha KJIeMax TypOoreneparopa, kBr;

BK — BcrtoMorareabHbBIN KOTET,

BKH — BcrtoMorarenbHBIN KOHASHCATHBIN HACOC;

BX — BcnoMorarenbHbIi KOHIEHCATOP;

BIIH — BciomorarenbHbli HUPKYJIALNMOHHBIN HACOC;

I'K — rnaBHBIN KOTE,

I'MH — rnaBHBIM MacasSHBIM HACOC;

I'H — rpy30Boi1 Hacoc;

I'TIH — ramaBHBIM DUTATEIBLHBIA HACOC;

['T3A — rnaBHbIid TypOO3yOUaThIid arperar;

I'TH — rnaBHBIN TOILUIMBHBIA HACOC;

['X — riaBHBIN KOHIIEHCATOD;

I'lIH — ryiaBHBINA LIUPKYIALUOHHBIA HACOC;

Il — neasparop;

JIH — npeHaxHblii Hacoc;

3H — 3auncTHOM HACOC;

NT'K(IT'HM) — ucnaputens Tpsi3HBIX KOHJIEHCATOB(TIApOTreHEpaTop HU3-
KOT'O JIaBJICHMUS);

NKB(C) — ucnapurtesib KOTEILHON BOJIBI;

MO — macia00XJ1aJIMTEIb;

[1B/l — nogorpeBareb MUTATEILHONW BOJABI BBICOKOTO JIABIICHUS

[TH/] — nogorpesareib NUTaTEIIbHOM BOABI HU3KOI'O JaBJICHUS,

IIIT — mpoMeXyTOUYHBIN IEeperpes napa;

[IIT — mpoMeKyTOYHBIN ITapOIIEPErPEBATEb;

CT'K — cOOpHUK ropsiuMx KOHJIEHCATOB;

CI'YT — cucrema riyOOKOW yTUIN3ALUH TETUIOTHI,

CVYYV — cucrema yKynopku yIIOTHEHUU;

TB/I — TypOuHa BBHICOKOTO AaBIECHUS;

TI" — Typboreneparop;

TKC — Tomnka ¢ KUIISIIUM CJIOEM;

TH/I — TypOrHa HU3KOTrO 1aBJICHHSL.
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BBEJAEHHUE

ITepnon mupokoro ucnons3oBanus IITY Ha Bcex TUmax CyIoB 3aKOH-
yusicsa B XX CTOJIETUH U B HACTOSIIEE BPEMS HUIIEW Ucnoib30Banus IITY sB-
nsiroTesa kopabsu, CADY, tankepbl, MeTaHOBO3bI, yrieBo3bl U CI'YT. Ilpu a¢-
bexTuBHBIX MonTHOCTAX COY Oosee 25...30 MBT, IITY orimMuyaercss MEHbIIN-
MU MaccorabapuTHbIMU xapakrepuctukamu yem [IBC u He TpeOyeT ycTaHOBKU
MOIIHBIX BCIIOMOTaTEIbHBIX KOTJOB TMpU OOJBIIUX IOTPEOHOCTAX B Ia-
pe(Hanpumep, 17151 TAHKEPOB).

Paszsurue copemennsix IITY cBsizanHO ¢ yBennueHneMm ux 3Qp(HeKTUBHO-
CTH, IOBBIIIEHUEM HAYaJbHBIX ITAPAMETPOB I1apa U UCIOJIB30BAHUEM B KayecCT-
B€ TOIUIMBA KAMEHHOI'O YIJIS.

1. TEOPETUYECKASA YACTb

Obs1acTH NCIIOJIB30BAHUS M NMEPCNEKTUBBI MOBBIIIEHU S
3koHOMUYHOCTH IITY Ha coBpeMeHHBIX cyaax

Yenemnoe npumeHenrne B C/IBC  BBICOKOBSI3KMX BBICOKOCEPHUCTBIX TO-
muB tuna [F-230(M-40) mummno CIITY MoHOMOIMU Ha UX UCHOJIb30BAHUE U
HALEJIUIIO HA UCII0JIb30BAHUE KAMEHHOTO YIUIS U IPYTUX AEIEBBIX TOILIUB.

TermnoBeie cxeMbl coBpeMeHHBIX CIITY BBIMONMHAIOTCS pereHepaTUBHbI-
MH C YUCJIOM MOJOTPEBATENIEN MUTATENBHOM BOABI M=3...6 U CKOJB3SIIUM IIe-
PEKIIIOUEHHEM PETeHEPATUBHBIX OTOOPOB MPpU yMEHbIIeHUU Harpy3ku ['T3A.

Bricokas manéBpenHocTs CIITY orpannumnBaeT UCIONb30BaHUE I TPY-
OOK maporeperpeBaTeieil NapoBbIX KOTJIOB CTajell ayCTEHUTHOrO KJiacca TOIl-
KaMH C KHILIIEM CIIOEM JUIS KAMEHHOTO YISl U IeperpeBoM mapa 10 650°C. A
MCIIOJIb30BAHME ISl KOTJIOB CTAJIEH MEPIUTHOIO KJIAcca, XOpOUIo pabOoTarOIMINX
TP MaHEBPAX, OrPaHUYMUBACTCS TEMIIEPATypoii eperperoro napa 520°C.

BTopuuHblii eperpeB napa UMEET aHAIOTMYHBIE OTPAHUYCHHS

HavaneHOe naBieHue NEperperoro Iapa OrpaHUYeHO JOIMYCTUMOU KO-
HEYHOU BJIAXKHOCTHIO <12 %, mapuuaibHOCTbI0O I MUHUMAJIbHOM BBICOTOU JIO-
MaToK peryampoBoyHoM cryneHu 1B/l m moka He mpeBwimaer mis CITY c
MIPOMEXYTOUYHBIM nieperpeBom napa 17,0 MlIIa.

TermoBeie cxembl CIITY npenycMarpuBarOT yTHIM3ALUMIO TEIUIOTHI C
KOHJIEHCallMel mapa, orpadoTaBuiero B nporuBoaasieHueckux BT, Y, CYYVY.
ITomorpeBareny NUTATENBHON BOJBI UMEIOT CEKLIUIO CHATHUS IIeperpesa U repe-
OXJIAXKICHUST KOHJEHCATa U BKIIOYEHBI 10 KOHAEHCATY TPEIOLIEro mapa Kac-
KagHo. Jlig momorpeBa KOHJEHCATa UCHOJIB3YETCS TEIUIOTA OXJIAXICHUS CMa-
304YHOTO Macja, YTOObl CHU3WUTh TEIUIOBbIE MOTepU. B yiiepOd Han€xHOCTH, B
HEKOTOPBIX TEIIOBBIX cXemax oTkasbiBatorcs ot UI'K.
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VYBenunuenne skoHoMuyHocTH BT mpemycmarpuBaer OJ0YHBIE MPUBOJIBI
reneparopoB u ['TIH nimm “naBemmBaer” ux Ha ['T3A. ['1aBHBIE KOHAEHCATOPBI
BBIIIOJIHAIOTCS CAMOIIPOTOYHBIMH.

Hacrosmue MY NOCBSIIEHBI N3YUYEHUIO BIMSHUSA MEPEYMCIEHHBIX MEPO-
MPUATUN Ha SKOHOMUYHOCTH CIITY.

2. TEILTIOBBIE CXEMBI 1 XAPAKTEPUCTHUKHU IITY CYXOI'PY3A
“JIJEHUHCKHUU KOMCOMOJI” TUIIA TC-1 1
MMACCAXKHUPCKOI'O JJAMHEPA “MAKCHUM I'OPBKHUI”

CosmectabivMu yeunusamu LIKDb “banrcynonpoext”, CKBK, Kuposckoro
u banTuiickoro 3aBoj10B B 50-bIX TOJIaX MPOIIIOTO CTOJIETHS OblIa pa3padboTaHa
u nocrpoena nepsas oreuectBeHHass CIITY tuna TC—1 nnsa Gonbiierpy3Horo
cyxorpy3a “Jlennnckuit Komcomon™ (pucyHok 2.1).

JIns aToro BpeMeHu HadaibHble mapameTpsl napa 470 °C u 4,2 Mlla nns
cyxorpy3a BogousmenieHueM 22000 T u s3¢gpdpekTuBHON MOmHOCThIO 9650 kBT
rpu 10000/mun rpedbHoro BOIII cuntanvch BEICOKUMU.

Jlns ynoOcTBa aHanu3a npuHUMaeM TerioByro cxemy TC—1 3a 6a3oByro u
TIIATEIIbHO U3YYUM €€ COCTaB.

[ITY ochaiieHo 2-Ms1 BOIOTPYOHBIMU IJ1aBHBIMU KoTiiamu Tuna KBI-25
MapONPOU3BOAUTEIHHOCTHIO IO 25 T/4 ¢ CyMMapHOW MOBEPXHOCTHIO Harpena
408 m*[1].

Kotén obopynoBan sxoHoMaitzepoM 37, maporeperpeBareieM 6, mapo-
oxJyiaauTesieM 4, BEHTWIATOPOM 3 Y Ta30BbIM Bo3ayxonogorpesarenem 2. Tor-
JIMBHASI CUCTEMA KOTJIOB CHA0KE€Ha PacXOJIHOM IUCTEPHOU KOTEILHOrO TOILIM-
Ba 42, ®I'O U O®TO (44), Tomnuonogorpesaresnem 43, u GopCyHOUHBIM TOII-
JIMBHBIM HacocoM 41.

[Tocne TH/ map koHzneHcupyetcs B riiaBHOM KoHaeHcarope (I'X) 16, ko-
TOPBIA NPOKAYMBAETCA 3a00pPTHOM BOJIOM TJIABHBIM LUPKYJSIIUOHHBIM HAco-
coM (I'lIH) 17. Kongencar u3 I'X oTkauMBaeTcs riaBHbBIM KOHJICHCATHBIM Ha-
cocom (I'KH) 18 u mocnenoBaTenbHO MPOKAUYMBAETCS YE€Pe3 XOJOAWIbHUKU
raBHbIX MKeKkTOopoB (I'D) 19, orcackBatomux u3 I'X mapoBO3AYIIHYIO CMECH,
2KeKTOp 20 ¥ KOHAEHCATOp 22 UCIAPUTEIBHOW YCTAHOBKU 24, 3KEKTOpP U KOH-
JIEHCATOp CUCTEMbI YKYNOPKHU YIUIOTHEHUH mapa 23. Bce 3:eKkTopbl paboTaror
Ha OXJIAXKIEHHOM JIpOCCEIMpOBaHHOM nape, aasiienueM 0,13 Mlla. Konaencar
u3 crynene I'D orBoaurcs B I'X uepes U-o0pa3Hbie THIpO3aTBOPHI.

Cucrema pereneparuu 11TV 3-x crynenuaras m=3. [logorpeBarens HA3-
koro paBienust (ITH/]) 28 — ycimoBHO-CMeCUTEIBLHOIO THUMA, T.K. KOHJIEHCAT
rperoiiero napa 1-ro orbopa (25) cTekaeT B IUCTEPHY TOPSYUX KOHJICHCA-
ToB (CI'K) 21, u orTyna npenaxxusiM HacocoMm (JIH) 26 3akauuBaetcs B Aeadpa-
top (/1) 29. Ha nape nepBoro ordopa padoraer takxe Y 24.

QOHA,
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Pucynok 2.1 — IlpunuunuaneHas cxema [ITY cyxorpysa tuna «JIeHuHCKUA

KoMcomou» (a) u obmumii Bu (0)
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BTopoil cMecuTeNbHON CTYIEHBIO PEreHEPaTUBHOIO IOAOIPEBA IIHUTA-
TEJIBbHON BOJBI sIBJIsIETCS aealsparop (29), paboraromuii Ha nape Il-ro or0o-
pa(30) u3 pecusepa mexay TB/] u TH]I u orpaboTaBiieM nape TypOonpuBoaa
raBHoro nurarenbHoro Hacoca (I'TIH) 39, koropslii paboTaeT Ha OXJIaXIAEH-
HOM nape 5. [Tapo-Bo3aymHas CMeCh U3 JI€a3pPUPYIOLIEN TOJIOBKU HAIPABJISECT-
Cs B KOHJIGHCATOP BbINIapa, PacloyioKEHHOM Ha KOHJEHCATOPONPOBOJIE MEpE
J€a’paTopOM.

Tperuit pereHepaTUBHBIN MOJOTPEBATENb MUTATEIBHOM BOJBI BBICOKOTO
nasienusi(I1B]) 40 padoraer Ha mape IlI-ro orbopa u3 TBJI, a koHaeHcar
IPEIONIETO Napa OTBOJIUTCS B 1€a3paTop.

JIJIsl MCKITFOUEHMS 3arpsi3HEHUs] MUTATEIbHOM BOJIbI HE(PTENPOAYKTaMU B
MOJIOTPEBATENSAX TOIUIMBA M Macja ucnaputenb Ipsi3Hbix KoHaeHcatoB (MI'K)
31 BbIAENIEH B aBTOHOMHBIA KOHTYp. Ero nHOra Ha3pIBalOT MaporeHeparopom
Huszkoro gasyenus (IITHJ). On pabotaet Ha nape IllI-ro ord6opa u3z TBJ nm
Ha OXJIQXKJIEHHOM I1ape.

Typ6oreneparop (TI') 7 paboTaeT Ha CBEXEM IEPErpeToM Nape Kak U
I'T3A u cOpacbiBaeT OTpaOOTaBLIMK Hap BO BCIIOMOTaTENbHBIM KOHJICHCA-
top(BX) 34, a koHJeHCcaT MOJaéTcs B IIaBHBIM KOHACHCATOIPOBO/ 3a OXJIau-
TesneM dxkekropa NY.

MY 2-x cryneHuaras, BakyymMHas, IPUCIIOCOOJIEHHAs! padoTaTh U Ha CTO-
SHKE Ha OXJIAKJIEHHOM Mape MpHU OXJKICHHH €€ KOHJEHCATOpa U 3KEKTopa
3a00pTHOM BOJIOM.

JIist Jiydiiero yCBOeHHUsl MaTepuaia CTyIAeHTaM Mpeiaraercsa camoCTos -
TEJIbHO M3Yy4HTh TeIUIOBYIO0 cxemy TC—1 (pucyHok 2.2) ¢ HaHECEHHBIMH IMapa-
MeTpaMu KOHJAEHcaTa M mapa (pacxoibl mapa B3sIThl U3 MaTEPUAIOB TEXHHUYE-
CKOI'0 IIPOEKTa U TPEOYIOT YTOUHEHHUS 10 Pe3ysibTaTaM SKCIUTyaTallMOHHBIX UC-
TIBITAHU ).

[Ipu pabore 'T3A Ha MakKCUMalIbHOM pEXUME MOTPEOUTENH OTOOPOB Ie-
PEKII0YAIOTCSA HA OXJIAXKIEHHBIM T1ap.

Ha Manpix Harpy3kax HCIApUTENH, JI€a’paTop M BOJONOAOrPEBATEIM
TAKKE MEPEKIIFOYAIOTCA HA OXJIAXKIAEHHBIN PEIYLUPOBAHHBIN I1ap U3 KOTJIA.

D¢ deKkTUBHBIN yIeabHbIN pacxo ] TormBa paseH 337,3 rp/(kBtu).

TermoBast cxema IITY maccaxupckoro namHepa “Makcum ['oppkuit’
(“Dénop ansnuu”), pucyHok 2.3, aHanoruyHa termiaoBoit cxeme TC—1 .

Typ6onpuson I'lITH u I'TIH cOpaceiaet nap Bo II-it otO0p Ha neaspatop.

BosnyxonogorpeBaremu 'K — mapoBeie, Takke nuratorcs mapom II-ro
oToOopa.

NY 4-x crynendarasi, npoTO4YHasi auadaTHOTO TUIA MPOU3BOJAUTEIHLHO-
ctbio 4x1001/cyTku, paboTtaer Ha nape III-ro oTOopa WM Ha HACKIILIEHHOM I1a-

pe.
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Yenapumens.

l-rnaBHBIA KOTed (2 IIT.); 2—THaBHBIA KOHJIEHCATOp; 3—TJIaBHbIA KOHAEHCATHBIN Hacoc (21T.); 4-TIaBHBIN
HUPKYISIUOHHBIN Hacoc (2IIT.); 5-TIaBHBIN KeKTOp; 6—TypOoreHepaTop (2 WIT.); 7-TJIaBHBIA MUTATENb-
HBI TypOOHacoc (2mIT.); 8—BcroMoratensHbI KOHACHCATOp (2IIT.); 9—BCIOMOraTeIbHBIN KOHJIEHCATHBIN
Hacoc (2mr.); 10—BcomMoraTenbHBIH HUPKYISAIMUOHHBIA Hacoc (2mrT.); 11-BcromMoratenbHBINH KEKTOp
(2mrT.); 12—perymsTop ypOBHSI BCIIOMOTaTEIbHOIO KoHeHcaTopa (1miT.); 13— peryasarop ypoOBHS TJIaBHOTO
koHzaeHcatopa (lmr.); 14—ypaBHuTenbHBIN KomiekTop (1mrT.); 15—perynsarop mutaHus MapoBbIX KOTJIOB;
16—2eKTop MCHapuUTENbHON ycTaHOBKM (2mT.); 17— KOHJEHCATOp HCIAapUTENbHONH YCTaHOBKU (2IIT.);
18—oxmagutens »KekTopa orcoca; 19-3kekTop orcoca; 20—BaKyyMHBIH MomorpeBareins; 21-—mea’partop;
22-momorpeBaTeih BBICOKOTO AaBieHMS; 23—1mcTepHa AUCTWLIATA (2 mT.); 24—KOHACHCATOpP BBHINIAPA;
25—CcOOpHUK TOPSYMX KOHAEHCATOB; 26—ApEHAXHBIN DIIEKTPOHACOC (21IT.); 27-HUCHapUTeNb I'PA3HBIX KOH-
JIeHCaTOB; 28—COOPHUK TI'PS3HBIX KOHJCHCATOB C (WIBTpaMH; 29—THTATENbHBIA 3JEKTPOHACOC HCIAPUTENS
TPA3HBIX KOHJeHcaToB (2mrT.); 30—mogorpeBarens MUTATENTbHOW BOJBI MCTIAPUTENS TPA3HBIX KOHJEHCATOB;
31-ucnapurens | crynenn; 32— ucnaputens I crynenu; 33—pacconbHblil Hacoc ucnaputeneii; 34—yBiaax-
HUTENB; 35—pacCONbHBIA MOAOTPEBATENh MUTATEIHHON BOABI HCIAPUTEIBHON YCTaHOBKH; 36—O0XJIaJUTETh
MBITbEBOI BOABI; 37—PETysaTOp MPOU3BOAUTEIHHOCTH OTKAUYMBAIOLIETO HACOCA MCIIAPUTENbHON YCTaHOBKH;
38—KOHJeHCaTHBIM HACOC MCIAPUTENFHOW yCTaHOBKH; 39—0TKauyMBaIOUINi HACOC MCIApUTEIbHON YCTaHOB-
ku; 40—perymnsaTop NpOU3BOAUTEIHLHOCTH KOHJACHCATHOTO HAcOCa HCIAPUTEIHHON YCTaHOBKY; 41— perymarop
OanaHca HCTIAPUTEIBHOW YCTAaHOBKH

Pucynok 2.2 — TemnoBasi cxema CUJIOBOM YCTaHOBKH 11/X «JIGHUHCKUN KOMCOMOJD»
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CIITY nocrpoeno B OPI' ¢pupmoit AEI" Ne= 2-7350 kBT npu nyg,=130
00/muH. HauansHble nmapamerpsl napa Boie yeM B TC—1 — 5,89 Mlla, 510 °C,
m=3, yaenabHbIi 3Q(HeKTUBHbBIN pacxo] Tomimsa 365 r/(kBt-u).

[ITY 2-x BanmpHas, obecneunBaercsa napom u3 3-x 'K, nns obecnieuenus
oonpiiel xuByuecTd. T3X obecrieunBaeTCs HaChIIIEHHBIM apOM.
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l—xoTen; 2-5KoHOMA3ep; 3—mapomneperpeBarenb; 4—maponpoBod OT JPYroro KoTia;
5-TBA; 6-TH/; 7-T3X; 8-BOY; 9—xexkrop BOY; 10—konaencarop mxexkropa BOY;
11-T'K; 12-rnaBubeiii konmeHncatuoli Hacoc (I'KH); 13-—axkextop T'K; 14—konmencarop
axekropa ['K; 15—koHmeHcarop cucremsl orcoca mapa yrmioTHeHuil ['T3A; 16—kekTop
BcriomoratenbHoro konaeHcara (BK); 17-konnencarop axexropa BK; 18—3anonnenue cu-
cTeMbl, 19—oxmagutenb CTOYHBIX KOHJAeHcaTtoB; 20—konaeHcaTHbIM Hacoc BK; 21-BK;
22-3nekTporeneparop; 23—TypOuHa 3JeKTporeHepaTopa; 24—KoHACHCATOp aTMOc(epHOro
Tumna; 25— nogorpesatenb nurarenbHoil Boabl 1-i crynenu (I1I1B-1); 26—c60pHuK ropsuux
KOH/JIEHCATOB; 27—IpeHakHbI Hacoc; 28—TaBHbIi nutatenbHbiii Hacoc (I'TIH); 29— Typ6Ou-
Ha I'TIH; 30-peaspatop (IIIIB-II); 31-momorpeBarens nmuTaTelbHOM BOJBI 3-M CTyHmeHU
(IIIIB-1); 32—TypOuHa ri1aBHOTO LUPKYJIALHOHHOTO Hacoca; 33—x035HCTBEHHO-OBITOBBIE
HYXJ1bI; 34—TI0I0TPEB TOIUIMBA; 35—pacnbUIMBaHUE TOTUIMBA; 36—Cakeo0yBOUYHOE YCTPO-
CTBO; 37—B0O3AyXO0MOIOTpEBaTENb; 1xn 1 22 —TpyOONPOBOABI COOTBETCTBEHHO KOHIEHCATHO-

MUTATENbHBIA U IEPETPETOrO Mapa; —— OXJIAXKAECHHBIN map; —. .— oTpaboTaBIIMii map;
—X— MapOBO3YyIIHAsl CMECh; - - - - - - - APEHaX U PELUPKYJIIALMSL
Pucynok 2.3 — [IpuanunuaneHas cxema [ITY naccaxupckoro cyaHa
«Maxkcum ['opbkuin»
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3. TEIINIOBBIE CXEMbI U XAPAKTEPUCTUKMU IITY
TAHKEPOB “IIEKUH”, “CO®UA”, “MUP”

Bropoii cepuiinoit oreuectBeHHOM IITY Tuma TC-2 Oblium ocCHaIEHbI
cHayana tankep “llekun” D=39900 1, a manee “Codus” D=62000T momHO-
cteto 13,97 MBT ¢ 2-ms 'K tuna KBI'-34 (341/4) n,=93 % c napoBbM BO31y-
XOMOJOTPEBATEIIEM.

TennoBast cxema anainornuna TC-2 (pucyHok 3.1), umeer 2 CTylneHHU pe-
r€HEPaTUBHOTO MOJIOTPEBa MUTATEILHOM BOABI M=2 U CIEAYIOIINE XapaKTepu-

CTUKU:
N=26,5; N=13,97 MBT, BOIII, 110 06/mMun;
b= 326.4 rp/(xB1"u); N."*=15,386 MBr, 113 00/MuH;
P.=43,1 MIla; Pror6=0,872 MIla;
tuwe= 470 °C; P1,:=0,078 MlIa;
t1=465 °C;

Ha pexume 3annero xona t,.=400 °C. Ilomorpes Bozayxa mo 90...100 °C.

JInsi TPEHUPOBKU CTYAEHTaM MpEJIaraercsi caMOCTOSTENbHO pa3o0paTh
TerioByto cxemy TC—2 ¢ BelMUMHAMHM IOTOKOB M ITapamMeTpaMu napa (pUCyHOK
3.1).

Tankep smoHckoW mnoctpouku “‘Mup” DW=40715 T, MOIHOCTBIO
11,764 MBt tipu 102 o6/mun. TennoBas cxema cogepxkut 2 'K ¢ razoBeimu
HDKOHOMAaN3epaMu M IMAPOBBIMH BO3IyXOIIOJOIPEBATEIAMH, aBTOMATU3UPOBAH-
HBIMHA TNAPOOXJIAOUTEIIMU, KOTOPBIE TEHEPUPYIOT map aasieHueMm 4,24 Mlla
temmeparypor 450 °C, oxmaxaéHHbld map temmeparypor 250 °C mpu
N«=92,5 %. Kotibl o6opynoBansl CAY nutanus, TOpEeHUs] U TIEpErpena mnapa.
ITeperpetoiit map ucnoiaszyercss B 'T3A u TI', a oxnaxaEHHbIA — naTyOHBIMU
MexanusMamu, ['TIH, I'H u mogorpesarensimu.

Ot I'T3A orBonutcs 3 ordopa: 0,09 Mlla; 0,4 Mlla u 1,2MlIla. I1ap III-
ro oroopa ucnosb3yerca B MI'K, nap II-ro otbopa — B geaspatope U BO3AyXO-
noaorpesarene, nap I-ro oréopa B IIH/] u UKB. Temneparypa nurareibHON
BoJibI paBHa 125 °C. Temmosas cxema IITO Tankepa “Mup” mpeacraBiieHa Ha
pucyHke 3.2.
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| -naponpeoGpasoBatesb; 2—peryasTop JaBieHus NMapa B KOHIEBBIX YIUIOTHEHUSX; 3—TJIaBHBIM KOHJIEHCATOP; 4—BCIIOMOraTelbHbIE TypOOreHEPaTOPhl; S—TIaBHbIE UPKYIISAIH-
OHHBIE Hacockl (2 WT.); 6—BcoOMoraTelIbHbIE IMPKYIISIHOHHBIE HACOCHI; 7—BCIIOMOTaTeIbHbIC KOHIEHCATOPHI (3 IIT.); 8—TOMIaBKOBBIN PEryasTop YpOBHS; 9-TIaBHbIC KOHJICH-
caTHbIe HacoChl (2 1T.); 10—rnaBHbIA 3keKkTOp; 1 1—BCcrioMoraTelbHbIe KOHACHCATHBIC HACOCHI (3 1IT.); 12—BCIOMOraTeIbHbIC 35KEKTOPHI; 13—peryisaTop TeMIiepaTypbl KOH/IeHCa-
Ta; 14—perynsatop ypoBHs B KOHAeHcaTope (MeMOpaHHBIH); 1 5—KoHAEHCaTOp UCTIapUTENBbHON YCTaHOBKH; 16—33KeKTop oTcoca; 1 7—oxmagurens apeHaxa; 1 8—BakyyMHBIN MOJOT-
peBatenb; 19—-unpTpel MaTepuaThie; 20—momIaBKoBbIE pene; 21—cOOpHHUK ropsSYMX KOHJEHCATOB; 22—UCTIapHUTENh I[O63B0‘IHOI/I KOTJIOBOM BOJIbI; 23—0NpecHUTENb; 24—11HCTEPHBI
aucTinIsITa (2 wr.); 25— neaspatop; 26—TOMIABKOBBIN PEryNATOp MpeNeNbHBIX YPOBHEH; 27-TIaBHbIE HI/ITaTenLHmewf—Iaoém (2 wrt.); 28-rpy30BbIe TypOOHacock! (3 mr.); 29—
napomneperpesareis; 30-sKkoHoMaii3ep; 3 1-Bo3ayxomo0rpeBaTesnb napoBoit; 32-1oxorpeBaresnb BObI /Ul MOHKH TaHKOB 3& —PEryNAaTOp CPEIHEro YPOBHS B JIeadpaTope

Pucynok 3.1 — TerutoBast cxema mapoCUI0BOM yCTaHOBKHU Ta{

CEBACTON
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0003HQYEHU A

FIpedaxparuimensHeIt
KAANAH

KOHOEHLQTIHbIU
200Ul 0K

PedyruuoHHsIl
KAANaH

HEMOMQImuYy ECK UL
KAANAH

F————————— 1 ———

(IpoXOOHOU KAQNAH

OmpadomaduLyd
nap u nap UKB

/12 D08030YULHAS CMECH

KoHOeHCambl pasuble

[haBHeitl KOHOEHCAM

-—\/lap embopa K

flap omoopa L4 U 071pa-

“"Vomnap num. Hacocd

flap omdopa B

Oxnaxdennsid nap

flepecpembid nap

13

l-rnaBueii koHnencarop; 2—THJI; 3—-TBJI; 4-rypOorenepaTop; 5—BCIOMOraTeIbHBIN MUPKYISIIUOHHBIA HACOC, 6—BCIIOMOTaTEIbHBIN KOHIACHCATOP; 7—KOHICHCATOOTBOIUHK;
8—Bo3myxonojorpesarens; 9—maporneperpesareib; 10—koHoMait3ep; 11—koren; 12—3kekTop KoHeHcaTopa TypOoreHepaTopa; 13—TIaBHbIN MUTATENLHBIN HACOC; 14—measpaTop;
15—ucnapurtens rnaBubix koHjaeHcatoB (MI'K); 16-momorpeBarens MbITheBOM BOABI; 17—mogorpesarens nurarenbHoi Bomsl MIK; 18—cMotpoBoii 0ak; 19—BcmomorarenbHbIH
konjaencarop MI'K; 20-muctepra xouaencara; 2 1-nurarenbubiit Hacoc UT'K; 22—1ctepHa muctuiniata; 23—KOHIEHCATOp MCHAPHUTEIBHOTO arperata; 24—TypOuHa rpy30BOro
Hacoca; 25-BcrioMorartelbHBIH KOHJAEHCAaTop TYpOMHBI I'py30BOrO0 Hacoca; 20— TypOMHa TPy30BOrO Hacoca; 27—n0)10rpeBaTenL nutarensHoi Bomel III crymenn (HJ);
28-3:KeKTOp MCIAPUTENLHOTO arperara; 29—ucnapureis; 30—cO0PHUK ropsuX KOHACHCATOB; 3 1—penaxHblil Hacoc; 385 Id’éﬁzxeﬂcaTop rapa u3 yIjoTHEeHuM; 33—TIaBHBIH mapo-

CprI/IHI)II/I HacocC,; 34-rnaBHBINA KOHI[GHC&THI)H/I HacocC,; 35-T1aBHBINA HI/IpKyII}IHI/IOHHI)II/I HacocC

Pucynoxk 3.2 — TenoBast cxema napoTypOUHHON yCTaHOBK
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4. TEIIVIOBBIE CXEMbI U XAPAKTEPUCTUKHU COBPEMEHHDBIX
HTY BE3 ITPOMEKYTOYHOI'O IIEPET'PEBA TIAPA

[Ipu3HaHHBIM JIMAEPOM B CO3AHMM MOPCKHUX TYpOUHHBIX YCTaHOBOK SIB-
nserca pupma “General Electric” CIIA, mo JULEH3UsM KOTOPBIX BBITYCKAeTCs
oonpias yacte [ITY B Mupe.

Pazoepém TemnoByto cxemy CIITY tuna MST—13 ans tankepa s¢dek-
TUBHOW MOIIHOCTBIO 13,6 MBT ¢ BOUI (pucynok 4.1).
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1 — 6apaban koTia; 2— raaBHBINA TypOoTreHepaTop; 3 —maporneperpeBareip; KoTia; 4 — ObITOBBIC 1O-
TpebuTenn; 5 — 000TrpeB TOIUIMBA B MUCTEPHE; 6 — HACOC AUCTHILIATA; 7— BAaKyyMHBIM HAcOC TJIaB-
HOTO KOHJIEHCaTopa; 8 — MOABOJ BOJIBI K MAapPOOXJIATUTENSIM BIIPHICKMBAIOLIETO TUIIA; 9— Ipy30BBIE
Hacockl; 10 — noorpesarens NUTAaTENBHON BOJIBI BBICOKOTO JAAaBJIEHUS 2-U cTyneHu; 11 — moxorpe-
BaTeJIb MUTATEIIBHOW BOBI BHICOKOTO JlaBiieHus 1-i cTymenu; 12—koHaeHcaTHbIN Hacoc; 13— cros-
HOYHBIA TypOoreHeparop; 14— cucrtema MOWKHM TaHKOB: 15 — KOHJeHCATOp BhIMapa; 16 — oxiaau-
Tenb JapeHaxa; 17 — mamyOHble MexaHu3Mbl; 18 — arMocdepHblii kKoHaeHcarop; 19 — typbonuTa-
TeJIbHBIN Hacoc; 20 — moaorpeBaTeb MUTATEIBHON BOJBI HU3KOTO JaBJIeHUS: 21 — KOHAEHCATOp
CUCTEMBbI YKYIIOPKH YIJIOTHEHMH; 22 — MOJOTPEB Ipy3a B TaHKax; 23 — ApeHaXHbIH Hacoc; 24 — Ha-
COC CHCTEMbl MOMKHU TaHKOB; 25 — COOPHUK JpeHakel; 26 — TOIUIMBOINOJOIPEBATENh

MapooxXyIagUuTC/Ib BIIPBICKUBAIOIICTO THIIA, KOHTPOJbHAA CHCTEMAa MACIOOTACIIUTCIIA (OCTaJ'H)HI)Ie YCI10B-

Hble O0O3HAYEHHWsl COBIAJAIOT, C YCIOBHBIMU 0003HAYCHUSIMH Ha pUCYHKax 3.1 u 3.2)

Pucynok 4.1 — TennoBas cxema tuna MST-13

]
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Typ6oxon ocHamén 2-ma 'K ¢ mapooxyaguTensiMu BIPBICKUBAIOIIETO
THna ¢ mapamerpamu napa 6,06 Mlla u 515 °C.

TennoBas cxeMa pereHepaTvBHas ¢ YUCIOM OJOrpeBaTeNe MUTATENb-
Hol Bojabl m=5: 2 [TH/I (20 u 21) — ycnoBHo cmecutenbhbie ¢ CI'K (25) u ape-
HaXXHBIM HAacOCOM(Ha CXEM€ HE yKa3aH); Jea’paTopoM — MO0JI0IPEBATEIEM CMe-
cutenbHoro tuna u 2-ms [IBJ] (10 u 11) — moBepXHOCTHOrO THUTIA.

Astonomusbie TT'(2), I'TTH(19), I'H u 3H (9), Hacockl Moiiku TaHKOB (24),
ObITOBBIE TIOTpeOUTENM (4,5), MOJOrpeBaTEIN MBITHEBOM BOJIbI TAaHKOB(24) pa-
OortaroT Ha oxyaxaAEHHOM mape. [lanyOHble Mexanusmbl (17), mogorpeBarenu
rpy3a (22), ToruBomnojgorpeBaresy (26) padboTaroT Ha OXJAXKIEHHOM Iape Io-
CJie BTOPUYHOTO aPOOXJIAUTENS BIPHICKUBAIOIIETO THIIA.

ITocne moporpesaresnst HePTENPOAYKTOB (22, 26) yCTaHOBJIEHBI OYUCTHU-
TEJIU KOHJEHCaTa.

Ha Bcriomorarenbnbsiii atMmocepHsblii koHaeHcarop (18) pabdoraer cros-
Hounbii TI' (13), I'H u 3H (9), nogorpeBarenu MbITbEBOM BOJIbI TAaHKOB (14),
nanyoHsie Mexanu3Mmsbl (17). UT'K B TernoBoi cxeMe OTCYyTCTBYET.

WY ucnapurensHoil ycTaHOBKM padoTaeT Ha mape Il-ro or6opa uz TH/I.
['X BBINOJIHEH CAMOIIPOTOYHBIM.

Ha I'X 1 1Y BMeCTO 3KEKTOPOB IJIs1 OTCOCA MapOBO3AYIIHOW CMECH YyC-
TAHOBJICHBI AKCraocTepsl (6) ¢ mocieayomuM KoHjaeHcatopom (16). Ha kon-
neHcatoponpoBoe nepe Jl ycraHoBiieH KoHieHcaTop Beinapa (15).

BMmecro TpamuumonHoro noasainpbHOro pacnosiokenus I'X mox TH/L
(cM. pucyHok 2.10) npumeneHa OecnioaBanbHasi komMnoHoBka ['T3A ¢ oceBbiM
BbixJsionom napa u3 THJ[ B I'X, pacnionoxkennsiii B HOc oT ' T3A (cM. puCyHKH
5.3 u 5.4). 1o no3Bossier pacnonaoxuts ['T3A nox I'K.

["abaputhl peaykTopa yAaloCh CHU3HUTH 3a CUET MCIOJIb30BAHUSA ILJIaHE-
TapHBIX CTYIIEHEN U YBEJIMYEHHUS YHUCIIA TOTOKA MOIIIHOCTH.

Cpasuenne ['T3A tuna TC-2 u MST-13 ¢ nouru paBHbiMH N, COOTBET-
ctBeHHO 13,95 u 13,6 MBT nokasano, 4To 3a CY€T yBEINUYCHUS HAYAJIbHBIX T1a-
paMeTpoB mapa, cooTBeTcTBeHHO, 4,2 MIIa u 470 °C mo 6,06 MIIa u 515 °C,
YBEJIMYEHUE YUCJIa PEreHEePATUBHBIX MOJOIPEBATENEH MUTATEIbHON BOABI M C
2-X 10 5-Tv; oceBOro Bbixjona mapa B ['X ¢ camMOnpoOTOYHON LUPKYJIALMEH,
1o3BomIIo yBemuuTh 3 dexktuBnbiid KIIJ[ ¢ 26,5 1o 28,4 % u CHU3UTH yAeib-
Helii 3 dexTuBHBI pacxox TommBa (QP=41680 xJ[x/kr) ¢ 0,3373 no
0,303 xr/(kBt1-u).

Ha pucynke 4.2 uzo0Opaxena tersopas cxema IITY tankepa “Topcxam-
Mep” Ne=23,48 MBT ¢ ognoBasibHOM ['T3A “General Electric” CIIA, koTopbIii
otnnyaercst or MST—-13:

- HammmuueM [IT'HJI(18) u koHTypa “IpsI3HBIX KOHJAEHCATOB ;

- BMECTO 3Kcraycrepa yctaHosiieH ['9;

- [IB/] umeeT cekiuu cHATHUS nieperpea rperomiero napa(19,20);

]
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- Ha MaJIbIX Harpy3kax BMeCTO mapa V-ro ordoopa MCHOJIb3yeTCsl OXJIax-
JNEHHBIN Map U UMEETCA KJlalaH CTpaBJIMBaHUs ero nu3oniTka B ['X(12).

Jns rommanackoro KoHrenHepoBosa noctpoeHa CIITY tuma MST-19,
Ne-2:44,0 MBt wu mnapamerpamu mnapa 5,81 Mlla, 510 °C, m=2,
b=290 rp/(xkBT-4).

J9

| — rimaBHBIA KOTEN; 2 — MoJa4a BO3AyXa; 3— aBTOHOMHBIN MApOOXJIAJUTEND; 4 — OTEPH;
5 — TypOONPUBOJI TPY30BBIX HACOCOB; 6 — TypOOMpHUBO OANTACTHOT'O HACOCa; 7— TJIaBHBIN
Typboreneparop; 8 — arMocepHbli KOHACHCATOp TypOompuBoaoB; 9, 31 —moanuTka u3
UUCTEPHBI AUCTUILIATA; 10 — raBHBIA KOHAEHCATHBIM Hacoc; 11 — riiaBHBIA KOHAEHCATOP;
12 — xnanaH crpaBiauBaHus M30bITKA napa; 13 — TH/; 14 — npuBox Hacoca CUCTEMBI MOMi-
ku; 15 — pesepBHbIid TypOorenepatop; 16 — TBJI; 17 —caxeoOayBka; 18 — maporenepaTtop
HU3KOTO JIaBjieHus; 19 — nmomorpeBaresib NUTATEILHOM BOJBI S-i1 cTynienu; 20 — mogorpesa-
TEJIb MUTATEIbHOM BOABI 4-i1 cTyneHu; 21 — nuraTenbHbld HAacoC; 22 — aeaspartop; 23 — no-
JOTpEeBaTENb MUTATEBHON BOMIBI 2-i CTYNIEHH; 24 — MOJ0TpeBaTENb MATATEILHON BOABI |-
CTYNEHU; 25 — KOHJICHCATOP IJIABHOI'O MKEKTOpa U Iapa OT CAJIbHUKOB; 20MCIapuTEIbHAs
yCTaHOBKa; 27 —aTMoc(epHas CTOYHas IUCTepHa; 28 —HAcOC MOJIayl CUCTEMBbI KOHJeHcaTa
IPEIOIIETO Mapa B CUCTEMY MUTATEIILHON BOJIBI; 29 — 3)KEKTOpP ONPECHUTEIBHON YCTAaHOBKH;
30—aTMocdepHbIil KOHAEHCATOP; 32—KOHTPOILHO-HAOMI0AaTEeIbHAS IUCTEpHA: 33 —HACOCHI;
34 — B cuctemy MOWKH; 35— pa3Hble HYXbl; 36 — 000rpeB TOIUIMBA; 37 — 000rpeB rpy3a; 38
— MUATATENbHBINA Hacoc maporeneparopa Huskoro maasieHus (III'HI); 39 — map B atmocdepy;
nap; -------- nuTaTesbHas BoJia, KOHAEH CAT; — * MPOTEUKHU OT CAIbHUKOB

QOHA,

]

Pucynok 4.2 — Tennosas cxema I[ITY tankepa «Topcxammep»
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CIITY tuna MST-21 (pucyHok 4.3) npeaHa3zHadeHHas JJisl AUana3oHa MOITHO-
crerd N=6,6...14,0 MBT cocrour n3 2-x I'K ¢ mapamerpamu napa 5,9 Mlla,
510 °C 6e3 npomneperpesa. [K ¢ 2-Ms 3xoHOMal3epaMu, MEXITY KOTOPBIMU
BktouéH [IB/] IV, uto obecnieunBaeT MOCTOSAHCTBO TEMIIEPATYPhl YXOMSIIHX
ra3oB u ¢ nomoulsto [I1B/] — yBennuenue reMneparypsl HUTATENLHON BOBL, YTO
SKBHMBAJICHTHO CHIJKEHHMIO YEILHOIO 3((PEKTUBHOIO pacxoa Tomausa Ha 3 %.

— e — i — —

l- rnaBHBIM KOTEn; 2, 3-TEpBUYHBIA M BTOPUYHBIA OSKOHOMaW3epnl; 4—BO3AyXO-
noaorpesarens; 5,6-TBJl, TH]; 7-typboreneparop; 8-TiaBHBIN KOHIAEHCATOP; 9—KOHICH-
catHbIil Hacoc; 10,12—kxonaencatoper BCY n cucremsl orcoca mapa OT YIUIOTHEHUH Typ-
oun; 11-BCY; 13—cOopauk ropsunx konueHcaros; 14,16,18,22 — TIIIB cooTBeTCTBEHHO
[...1V crynenei; 15,19—npeHaxkHplii 1 NUTATEIbHBIA HACOCHI; 17—aBTOMATUYECKUH KJIamaH
nojayu KackaJAHOM cucrteMbl otTOopa; 20-TypOMHa NMUTATENBHOTO Hacoca; 21—
aBTOMAaTHYECKHUI KJIAIlaH CBEXXETO OXJIAXKIACHHOTO Iapa

Pucynok 4.3 — TemoBas cxema IITY tuma MST-21

Jlnst obecrieueHrs 1OCTaTOYHOM SKOHOMUYHOCTH Ha JIOJIEBBIX HArpy3Kax
npeAycMOoTpeHa KackaaHas cxema nepekitouenus [TH/[ na map orGopos Goiee
BBICOKOTO JaBJICHUSI; UCIIOJIb30BaH MapoBOil Bo3yxonoaorpeBaresib. TI pado-

QOHA,

A

e
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TaeT Ha cBexeM rneperperoM mape Ha ['X. I'TIH paboraet Takxe Ha cCBeXeEM Iie-
perperoMm nape Ha /1.

TennoBas cxema obecrieunBaer npu N.=6,6 MBT ynenbnbiii 3ppexTrBs-
HbI pacxon Torusa 304 rp/(kBt-y).

B Tabnuuie 1 npeacraBieHbl U3MEHEHUsS YIEIbHOTO 3(PhEeKTUBHOrO pac-
X0/1a TOIUIMBA B % B 3aBUCUMOCTH OT MEPONPHUSATHSL.

Tabsuia 4.1 — 3aBUCHMOCTB pacxo/ia TOIIMBA OT MEPONPUSATUI

Meponpusitus W3meHeHns pacxoaa TOmmBa B %
[Tonmxenre 060pOTOB BUHTA 3 % na 10 06/MuH
ITpuBon renepartopa ot ' T3A 1,5...3 % B 3aBucuMoOcCTH OT N,
ITpuBon renepatopa u I'TIH ot 'T3A 2...4 % B 3aBucumMocTtu oT N,
IIpoMex)yTOUHBIN NIEPErPEB Napa 4...5 % B 3aBUCUMOCTH OT N,
Ennnbi TEpMOAMHAMUYECKHAN LIUKIT B 4...5 % B 3aBUCUMOCTH OT N,
2-xBanpHou [1TY
CHmxenue Py Ha 0,5...1 % ¢ 0,0051 mo 0,0045 MIlIa
[IpuMeHeHne peryimpyemMmoro razo- 0,5...1 %
BO3/IyXOMOJIOrpeBaTes
IloBwimienne P, 1o 6.3 MlIla 0,2...0,4 %
Oxmnaxxneane MO KoHIEHCATOM 0,5

Copemennsie [ITY orpaHnueHHON MOIIHOCTH BBIOJHSIOTCS 0€3 Mpo-
MEXXYTOUHOTO TIeperpeBa mapa ¢ m=4, KaCKaJHOM CUCTEMOHN MNEPEKIIOYCHUS
OoTOOPOB MPU YMEHBIIEHUU HArpy3KH(CMOTPHU TEIIOBYIO cxeMbl MST-21 pu-
CyHOK 4.3).

Beackas dpupma “Cranp JlaBans” no nuuensuu upmel “General Elec-
tric” CLLA, pa3padotano momHoctHO# psig CIITY, mapameTpbl KOTOPBIX IIpea-
CTaBJIEHBI B TAOJIHIIE 2.

Kaxk BunHO u3 Tabnunel 2 yBennuenue 3¢ ekruBaoctu [ITY cBs3aHHO c:

— YBEJIMYEHUEM HAYAIBHBIX ITAPAMETPOB Apa;

— TNPOMEKYTOYHBIM MIEPETPEBOM I1apa;

— YBEJIMYEHUEM YHUCIIA MTOI0TPEBATENEN IUTATEIILHON BOBI;

— yBesmueHueM KIIJ] kotia;

— npuBogoMm ' u I'TIH ot I'T3A;

— oxjaxzaeHuem Y konaeHcaTom;

— oxyaxaenueM MO KOHIIEHCAaTOM;

— OTCOCOM ITAPOBOJISTHOM CMECH IKCTayCTEPOM;

— CaMoNpOTOYHOU nupKyJsnuen I'X;

— oceBbIM BbIxjonoM napa u3 TH/ B I'X.

Ha 3agHeM xoxy BBIKIIFOYAETCS MPOMEXYTOUHBIN MEPETPEB I1apa U nepe-
TPETHIM Map U3 OCHOBHOTO Naponeperpesaress Hanpasisercs B T3X.
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\Q\}!l -\J‘s/

3
A

CEBACTONMILCHKEAH )
x

e

MoV WHHBIHYAL

VHIBEPCHTET


http://www.novapdf.com
http://www.novapdf.com

19
Tabmuna 4.2 — Texuunueckue xapakrtepuctuku CIITY ¢upmbr “Cranb

JlaBasip”

ITapameTpsl be3 npomneperpesa C npomnieperpeBom
3B 4B 5B 5BR SMR

HauanbsHoe naBiieHue nepe- 6,42 6,42 8,2 10,3 10,3

rperoro napa, MIla

HavaneHas temnepatypa 513 513 513 | 513 541

neperpetoro mapa, °C

JlaBiieHUE MEpErpeToro na- - - - 2,76 2,76

pa 3a BTOpUYHBIM Mapore-
perpesaresnem, MITa
TeMnepaTypa neperpeToro - - - 513 541
napa 3a BTOpUYHBIM Tapo-
neperpesaresiem, “C

Temneparypa nuraTeabHON 142 194 209 | 221 221
Bojbl, °C

Temmneparypa yxoasumx 167 130 130 | 130 116
raszos, °C

KIIJ] kotna 0,883 0,9 0,9 0,9 0,907

Jasnenue napa B rmasuom | 0,00509 | 0,00509 | 0,00509 | 0,00509 | 0,00509
KoHJeHcaTtope, MITa

Yucno [1B]] - 1 2 2 2

Yucno ITH/T 3 3 3 3 3

ITpuBon I' u I'TTH Ot o6uieit TypOUHbBI Or I'T3A
Oxmnaxnenne 1Y Konnencatom

Oxmaxxnenne MO 3abopTHOM BOJOM KOHJICHCAaTOM
VY nanenue napoBO3AYITHON | IKEKTOPOM DKcraycTepomM

cmecu u3 I'X
HupkynsimonHas cuctema ['X| CamonpoTrounas
Tepmonunamuueckuiit KITJ[ | 0,308 0,316 0,322 0,338 0,352
VY nenbHblil pacxon tormmusa | 0,272 0,265 0,260 | 0,247 0,238

Ha pucynkax 4.4, 4.5 u 4.6 uzo0OpaxeHbl TEIJIOBbIE cxeMbl TUnoB 3B, 4B
u SBR.
Anonckumu pupmamu “Kavasaki” u “Heitachi” paspaboran MomiHocT-
Hou psa CIITY tunoB UA, UB, UR, ornnuaronmuxcsi OIMHAKOBBIMU TEXHUYE-
CKUMU MPUHIIUIIAMH 32 UCKIIOUEHHUEM Y3JI0B BBICOKOTO JIABJICHMUSI.
Ta6nuua 4.3 — Xapaxkrepuctuku CIITTY

Tun Ne, n, tne; trm; Pk, be, m
MBT | 00/MuH °C °C MIla | rp/(kBtu)
UA 26,5 | 110...90 | 510...520 - 3,92...5,9 279 4
UB 36,8 |100...80 520 - 5,9...7,85 272 4
UR 36,8 80 520 520 9,8 252 5 P e,

CEBACTONMILCHKEAH )
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. e

l-rnaBubiit koTen; 2—TB/I; 3—TypbonpuBo renepaTopa u nuTareabHoro Hacoca; 4—TH/I;
5—TI1aBHBIN KOHAECHCATOP; 6—apOBO3AYLIHBIN MKEKTOP; 7—LIUCTEPHA TUCTUIIIATA;
8—oxmanuTens ucnapurens; 9-KoHIAeHCaTOp CUCTEMBI 0TCOCa Mapa OT YIUIOTHEHUH;
10—ucnapurenpHas ycrtanoBka; 1 1-nmogorpesarenu H/L; 12—neasparop;
13—noporpeBarens B/I; 14—apenaxunas nucrepHa
Pucynok 4.5 — Cxema maposoro mukia 4B ¢upmbl «Crans—JlaBaiby»
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l-rnaBubiit koten; 2—-TB/I; 3—-TC/l; 4—rypbonpuBo reHepaTropa U MUTATEILHOTO HACOCa;
5-THJ/I; 6-rnaBHBI KOHAEHCATOP; 7/—KOHJEHCATHBIM HAcOC; S8—ApE€HakKHas IUCTEpHA;
9—tmcrepna auctuiinata; 10-nogorpeBarens HJI; 11-neasparop; 12—nuraTenbHblii HACOC;
13—nonorpesarenu B/

Pucynok 4.6 — Cxema mapoBoro nukia IITY ¢ mpoMekyTOYHBIM IEPErpeEBOM
5BR ¢upmsl «Crans—JIaBanby

B tennoBoii cxeme I'TIH paboraer Ha nape IV orbopa na 1. B IITY tuna
UR kpome npommneperpesa napa MO oxnaxzaaercsa KonaeHcatoM nocie ['X.

Hcnonp3yercsa oceBoit Bbixuon napa u3 TH/ B ['X, 3-X moTouyHbIl peayk-
TOp C PAaBHOMEPHBIM PACHpPEJCIICHUEM Harpy3kd M aBTOHOMHBIM TJIaBHBIM
YIOPHBIM MOAIIUITHUKOM.

B temnoBeix cxemax UB u UR reHeparop HaBelleH Ha PEeayKTop C pa-
300U TENBHON MY(TOM.

dupwmoit “Kavasaki” pazpadoran CIITY tuma R604 N.=29,6 MBT ¢ na-
pameTtpamu mnapa 7,14 Mlla, 510 °C kotopsie obecneunBatoT M= 34,3 % u
b=236 rp/(kBT1'u), a Takxke N.~=60 MBT c napamerpamu mapa 13,7 Mlla,
540 °C u npomneperpesoM 540 °C, koTopsiit odecneunBaet be=230 rp/(kBt-u).

QOHA,

]
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5. TEIIVIOBBIE CXEMbI U XAPAKTEPUCTHUKHN COBPEMEHHBIX
CIITY C IPOMEKYTOYHBIM INEPET'PEBOM I1APA

[IpomMeXyTOUHBIN TEperpeB mapa MPUMEHSETCS TOJBKO IS MOIIHBIX
CIITY, tak xak rpomosakue naponposoas! u3 TBJl k 'K u or I'K x TC/] 3Ha-
yuTenbHO 3arpomokaaeT MKO. [IpomexyTouHblil ieperpeB napa ooecreunBa-
et yBenunuenue tepmuueckoro KIIJ Ha 4...5% u mo3BoJg€T yBEIWYUTH Ha-
yajbHOE JaBJICHHE Mapa (U1l TEIIOBBIX cxeM 0e3 mpomrogorpesa P, orpanu-
yeHHO 4...5 Mlla npu 10mycTUMOI KOHEYHOM BIaXXHOCTH Napa MeHble 12 %).
OrpaHnndeHreM BEJIMYMHBI HAYaJbHOTO JABJIEHUS SIBJIIOTCS Mallble BBICOTHI
JIONIATOK WJIA MaJjas nopuuaibHocTh B TB/I.

B xauectBe TumoBou cxembl CIITY ¢ mpoMeXyTOYHBIM IT€pErpeBOM
MoxHO BbIOpaTh MST—14 dupmsr “General Electric” CILA (pucynok 5.1) ¢
onauM 'K (1) u ¢upmsr “@ocrep Yuep” ¢ NpoMeKyTOUHBIM Taporneperpe-
BareneM (3), Py = 10,2 MIla, t,=510 °C, t,;=510 °C, P,=0,0052 MIa.

ABapuiiHbIid XOJ] U MOTPEOUTENM Mapa Ha CTOSTHKE 00eCIeYMBAIOTCS Ma-
poMm BK. 3annuii xon obecnieunBaerca T3X Ha ApocceTMpOBAaHHOM MTEPETrPETOM
nape. ['TIH (7) naBeman na TCJI (5) yepe3 mydty (6) nMeeT aBTOHOMHBII Typ-
oonpuBoy (8) Ha oxJyaxaEHHOM mape ¢ BhixJyionoM Ha ['X (12). CtostHOUHBIM
I'TIH (26) paboTaeT Ha OXJIAKJAEHHOM Mape C BBIXJIONIOM Ha Jeasparop (25).
TI'(10) naBeman Ha TH/I (11) uepe3 mydpty (6) 1 UMeeT aBTOHOMHBIN TypOO-
npuBo/ (9) Ha OXJIaXAEHHOM Iape ¢ Bbixyionom Ha ['X.

Ha I'X (12) BMecTO TJIaBHOTIO »KEKTOpa ycTaHoBieH skcrayctep (17).
['maBHBINA KOHAEHCATOPHBIN Hacoc (13) mpokaunMBaeT KOHACHCAT yepe3 Maciio-
oxJyianurenb (14), konaeHcatop ucnaputTeabHol ycraHoBku (19), u3 koToporo
MapoBO3AYIIIHAS CMeCh OTKauuBaeTcsa skcraycrepoM (18); TTH/[1 — ycnoBHO
CMECUTENILHOIO THUIIa, padoTaeT Ha mape V oTOOpa; a TakkKe KOHAEHCATop U
KEKTOP CUCTEMBI YKYIOpKH yruioTHenuit (22); [TH/2 — noBepXHOCTHOTO TH-
na, paboraer Ha nape IV orbopa, ¢ OTBOJOM KOHIEHCATa TPEIOIIEro mnapa u
KOHJICHCaTa BhIIOpa B jieasparop (25).

Konpencar rperomero napa [IH/I2 nepeoxmaxnaercs B [IH/[1. Konnen-
caT M3 KOHAEHCAaTOpa MCHapUTENIbHOW ycTaHOBKH (19) M KOHJIEHCAT CHUCTEMBI
YKYIOPKHU YIUIOTHEHUM (22) cOpachiBaeTcsi B aTMOC(EPHBI COOPHUK TOPSUUX
KOHJieHcaToB (23), a u3 Hero camorékoM noctynaet B [TH/[1, oTkyna apenax-
HBIM HacocoM (21) 3akaumBaeTcs B IJIaBHBIM KOHeHcaTonpoBoj nepen [TH/I2.

[TapoBo3yiHas cMeCch U3 KOHJIEHCATOpa BBIOpA Jiea’dpaTopa cOpachiBa-
€TCs B KOHJICHCATOP CUCTEMBI YKYITOPKHU YIUIOTHEHH (22).

I'TIH (7) (na crosHke 26) moAga€T MUTATEIbHYIO BOJY B MOBEPXHOCTHBIE
IIBA1 (27) u IIB/12 (28) u B sxoHoMaitzep ['K. IIB/] uMeroT cTyneHu CHATHUS
MeperpeBa M MepeoxJIaKIeHUs KOHJEHcaTa U MO XOAY KOHAEHCATa IPErOIIEro
rapa BKJIFOUEHBI KaCKaJIHO Ha Jiea’parop.

QOHA,
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l-xorem; 2 u 3 — OCHOBHBIM M NPOMEXYTOUYHBIM maponeperpesarenu; 4—TB/I; 5-TC/;
6— ¢dpuknuonHas My(Ta; 7-TJIaBHBIM MUTATENbHBIA HAcoc; 8 U 9 —MPUBOJHBIE TYPOUHBI,
10-reneparop; 11-TH/I; 12— xonaencarop; 13— rinaBHBIN KOHAEHCATHBIA Hacoc; 14—macio
OXJIAAUTENDb; |5—TperoXpaHuTeNbHbIN KiIalaH; 16—peryaupyronme Kianasbl; 17-BakyyM-
HBII HACOC TJIABHOTO KOHJIeHcaTopa; 18 n 19— BakyymHBINM HacoC U KOHAEHCATOP ONPECHU-
TenpHOro arperara; 20, 24— mogorpeBaTeny MATOW U YETBEPTOU CTyNeHeH; 2 | —IpeHaKHbIi
HAcOC MOJOrpeBarTesis MUTAaTeIbHOW BOABI MSATOW CTYNEeHH; 22—yIIJI0THEHUS; 23—-0e3BaKyyM-
Hasl [IUCTEPHA CTOYHBIX KOHAEHCATOB; 25—nearpaTop; 26— CTOSTHOYHBIN MUTATEIbHBIA Ha-
coc; 27, 28—moaorpesaresnn BTOPOM U NEPBOM CTyIEHEW; 29— OXJIaauTenb CTOYHBIA KOH-
neHcaroB; 30—maporeneparop

Pucynok 5.1 — IlpunuunuaneHas TemioBas cxema ycTaHoBku MST-14

IITH/-30 pabotaeT Ha OXJIAXIEHHOM Iape yepe3 OXJIAJAUTEIb CTOYHBIX
KOHJICHCATOB Ha J1€a3parop.

M3muiky oxJIaKIEHHOTO Tapa 4epe3 MpeloXpaHuTenbHbId Kinanad (15)
MoOryT copacsiBaTbes B ['X.

Oddextunbiii KIIJ[ stoit CTIIY cocraBnser Ne= 34,9 % u ynenbHbIM
s dekTuBHBIA pacxoy TomirBa be=243,3 rp/(kBT1).

OreuectBennble TemnoBble cxembl CIITY tunma TC-3 cynepraHkepa
D=182000 T “KpbimM”, MomiHoCThIO 22,06 MBT npu 85 06/mun. BOIII (pucy-
HOK 5.2) co3gaHHoi Ha ocHoBe onbiTa npoektupoanHor CIITY TC-1, TC-2,
MST-13, MST-14 u np.
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F 3

33 | Ombop V
Ombop IV

l-rnaBHbIil maposoit kortew; 2,3-IIIIIT u OIIIL;, 4-TB/; 5-TCJ; 6—nexrporenepartop;
7— penykrop; 8-TmpuBoAHas TypOuHa; 9—pe3epBHbIM mnurarenbHblii Hacoc; 10-TH/L;
1 1-Bakyymnsiii Hacoc; 12-T'K; 13-I'KH; 14—macnooxianurens; 15—KoHIEHCATOpP 37KEKTO-
pa BOY; 16-BOY; 17— kounencarop BOVY; 18—TypOuHa pe3epBHOTO AJIEKTPOreHepaTopa;
19—xonaencarop cucteMsl otcoca ymnotHenuit I'T3A; 20, 23—TypOuHbI TPy30BBIX U 3a4H-
ctHBIX HacocoB; 21-1ITIB-1; 22—Hacoc CTOYHBIX KOHACHCATOB; 24—KOHJICHCATHBIM HACOC
aTMoc(epHOTO KOHJIeHcaTopa; 25—aTrMochepHbIii KOHAeHcaTop; 26, 27—NuTaTeabHbIN Ha-
coc U ero TypouHa; 28—cO60opHuK ropsunx konaencatos; 29-IIIB-II (neaspatop); 30-I1I1B-
III; 31-1ucrepna UI'K; 32—nacoc UT'K; 33—I11IB-1V; 34-UT'K; 35-1IIIB-V

Pucynok 5.2 — IlpunnunuaneHas teroBas cxema [ITY c I tankepa
«Kpbim»

B tabnuue 5.1 npuBenens! pe3ynbrarsl ucnbiranuii CIITY tuma TC-3. gotar,
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Ta6muna 5.1- Xapakrepuctuku CIITY nHa 2" pexnmax

25

QP =41900 xJIx/kr

ITapameTpsl Pexxum 1 Pexxum 2
MormnHocTh Ha TpeOHOM Basty, MBT 22 21,3
[TaponpouszBoaurensHocth ['K, 1/4 80 81,2
Jasnenue napa Py, MIIa 7,65 7,35
JlaBnenwne napa B I1I1, P, Mlla 1,45 1,415
Temnepatypa napa t;, °C 510 +5/-10 521
Temneparypa napa 3a [I1I1 t,;, ,°C 510 +5/-10 492
TemmnepaTypa NUTATEIBHON BOJBI tyy, ,°C 239 220
TemmepaTypa BBITYCKHBIX T'a30B tyy,°C 120 130
JlaBenue mapa B I'X, MIla 0,0051 0,006
Pacxon oxnaxaéHuuoro napa, /4 - 1,9
DnekTpruyeckast MOIHOCTh TT° 820 900
KITJI T'K, % 96 96
Dddexrupnniii KITJ I'T3A, % 80,7 80
OddexTuBHBIN yAeIbHBIN pacXo]] TOTUIMBA, IIPU 0,249...0,256 | 0,262

Ot MST-14 TtennoBasa cxema tuna TC-3 uMeeT caeayronme OTaIndus:
- npu m=5 — oauH [IH/I, Tpu [IB/] co cTyneHsMu CHATUS IeperpeBa u

NepeoxIaXAeHUs KOHACH CATax, Aea’paTop;

- npuBoa TI' u I'TIH ocymectBusiercss ot TCJl ¢ o0mieldi aBTOHOMHOM

MPUBOJHON TYpOUHOI;

- maponpousBoauTeabHoct BK = 351/4;

- momHOCTh TT" 1350 xBT;
- MomiHOCTh cTtossHouHoro 1" 400 kBrT;
- momHOCTh AJII" 200xBT;

- typOonipuBoasl ['H, BH, 3H — BepTukanbHele;

- [II'HJI padoraer Ha mape IV orbopa u3 pecuBepa OTBOJA IMapa Ha

MIPOMITIEPETPEB.

Xapakrepuctuku IITY ¢ npomexyToyHbIM IeperpeBoM Iapa tuna SBP
mBenckor gupmbl “Cranp JlaBanp” npeacrtasieHsl B Tadiuie 4.2, a TenjaoBas
cxema Ha pucyHke 4.6. B ortnuuune ot teroBout cxemMbl MST-14 ona mmeer
TJIABHBIN 3)KEKTOp, a He 3Kcrayctep, renepatop u I'Tl npusBoadrcs ot oOuiero
aBTOHOMHOT'O TypOoNnpHuBo/a, padoTaroliero Ha nape oroopa nz TB/I.

CIITY Ttuna R802 sanouckoit ¢pupmsl “Kavasaki” momuocteio 23,5 MBT,
P= 8,52 MllIa, ;=510 °C, t,;=510 °C, m=4, obecnieunuBaeT yaeabHbIA dPdheK-

TUBHBIN pacxo]1 TorauBa 265 r/(kBt-u).

CIITY tuna UR wmomHocteio 36,8 MBt1, npu 80 o00/MuH, uMeeT
t,=520 °C, t,;=520 °C, P;=9,8 MIla, m=5 u obecneunBaeT yaeiabHbIl 3Pdek-

TUBHBIN pacxo]1 Torusa 252 r/(kBt-u).
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1—MacisiHeI GUABTP; 2 — MacisHble AnekTpoHacockl; 3 — T3/l; 4— mepBas (riaHeTapHas)
CTYNEHb PEAYKTOPA; 5 — BAJIOIIOBOPOTHOE YCTPOMCTBO; 6 — pecuBep; 7 — IJIaBHBIA YIIOPHBIN
MOANIUITHUK; 8— KOJIECO BTOPOM CTyNEHU peaykTopa; 9—0auok aBapuiHOTO 3amaca Macla;
10 — HaBemieHHBI BUHTOBOM Macisibld Hacoc; 11 — TH/; 12 — moasox mapa k T3X;
13 — oTBOA, OXJNaAXaaroIIe BOAbI; 14 — r1aBHBIA KOHAEHCATOP; 15—TapoCTpyHHBIA 3KEK-
Top; 16 —monBox oOXJaxmaroumend BOABL, 17 — KOHJAEHCATHBIE JIEKTPOHACOCHI

Pucynok 5.3 —T'T3A ¢upmer Crans—JlaBanb

QOHA,

]
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Cpedias nnow,aona

B — tpamn, Bemymuii HaBepx; H — Tpan, Bemymmii BHU3; | —mokapHbIii Hacoc; 2 — uc-
napuTesibHasg YCTaHOBKa; 3 — TypOoreHepartop; 4--rjJaBHBIM KOTeN; 5 — TrJaBHBIM .pac-
MPEACIIUTENbHBIA AT 3JIEKTPOIHEPTUH; S--TIAHEIb II0CTa YIPaBJIEHHUS; /—KOMIIPECCOP
C)KaTOro BO3/lyXa; B—TJaBHBIM TypOONUTATENbHBIA HACOC; S—TaHelb CUCTEMbl KOHTPOJS U
peructpanuu; 10 — 3amacHoi TypboreHepatop; 11— momorpeBaTenyu NUTATEILHON BOJIBI BhI-
COKOTO JnaByieHHs; 12 — 3amacHoil TypOomuTarenbHbIH Hacoc;, 13—ycTaHOBKa Uisi MOWKH
TAHKOB; 14 — KOTEJIbHBIM BEHTWIATOP; 15 — BpallaromMiics pereHepaTUBHBIN BO3TyXOIO-
JorpeBarenp; 16 — nomenieHne yCTaHOBKM KOHAUIMOHUPOBaHUs BO3ayxa; 17 — nomemieHue
JUIsL MacTepcKo; 18 — rmaBHBIN IUPKYJSIMOHHBIN Hacoc; 19 — nepBas cTyneHp peayKTopa;
20 —BcmomoraTenbHbIH HUPKYIAIUOHHBIA Hacoc; 21 — BXOaHOUM maTpyOOK camMompoTOKa
TJIaBHOT'O KOHJIEHCATopa; 22 — Hacoc 3a00pTHOM BOJbL; 23 — rpy30BOii Hacoc; 24 — ocylIu-
TeNnbHBIN Hacoc; 25 — TH/I; 26 — rimaBHbINA KOHAEHCATOpP; 27 — MOAOTPEBATEND MUTATEIBHOMN
BOJIBI HU3KOTO AaBjeHus; 28, 29—Hacockl o01iecy10Boil cuctemsl; 30— BTOpasi CTYIEHb pe-
nykropa; 31-ynopHslii moamMnHuK; 32 — aTMocdepHblii KoHAeHcaTop; 33 — CaHUTAPHBIN
Hacoc; 34 — macnsasblid Hacoc; 35 — TB/I: 36 — noxapuslid Hacoc; 37 — MaciIgHbIN cenapa-
TOp; 38 — BcroMoraTenbHbIA HUPKYJIALUOHHBIN Hacoc; 39—BbIXOAHON MaTpyOOK camorpo-
TOKA IJ1aBHOTO KOHJIeHcaTopa; 40 — yCTpolcTBa NMPOTUBONOKAPHON CUCTEMBI

QOHA,

]

Pucynok 5.4 — Oomiee pacnonoxxenune mexanuzmos [ITY tuna MST-13
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6. XAPAKTEPUCTHUKMU TEIIJIOBBIX CXEM IITY YIVIEBO30OB

KoHkypeH1Ms napoTypOMHHBIX U IU3EIbHBIX YCTAHOBOK 3aCTaBIIIET Be-
Oylye TypOOCTpOUTEIbHbIE (PUPMBI BECTH SHEPIHUYHBIE MOUCKHU ITyTEH MOBBI-
menust 3¢ pexrusHoctu CIITY:

- BHeJpeHue Oojiee BBICOKMX HadaldbHBIX mapamerpoB mapa (15...17

MIla, 560...650 °C) c npoMeXyTOUYHBIM IIEPETrPEBOM I1aPa;
- MHOTOCTYIIEHYAThI PEreHEepaTUBHBIA IMOJOTPEB IMUTATEIBLHON BOJIBI
(m=5...6);

- IPYMEHEHUE HOBBIX MaTE€PUAIOB U KOHCTPYKIIHIA;

- obecnieueHue padbotsl ['K Ha HUBKOCOPTHOM TOIUIUBE (YTJIE);

- C)KUT'aHWE TOIUIMBA B Tomnkax ¢ kumsiuM ciioeM (TKC);

- IPUMEHEHNE OCHOBHOW M MapIIEBOM TYpOUH JJIsl YACTUYHBIX Harpy3o0K ;

- COBEpIIECHCTBOBAHKE MApOra30BbIX YCTAHOBOK U JIp.

B kauectBe nmpumepa paccmorpuM TemioByro cxemy CIITY ¢ mpomexy-
TOYHBIM MOJOTpeBOM Mapa tumna VAP-79 momiHoctsio 20 MBT, pazpaboranHoi
dbupmamu “Cranp JlaBans” (IlIBenus) u “badkok u Bunbkunc JIT/” (AHrmms)
Ha napametpsl mapa P,=13,2 Mlla, t,.=603 °C, t;;=603 C, BBIHOCHBIMU OCHOB-
HBIM U POMEKYTOYHBIM naponeperpearessiMu ¢ TKC, m=5, npuson ' u I'TIH
OT aBTOHOMHBIX TYpOOIPHUBOJIOB, padoTaromux kak Ha BakyyM (I'X), Tak u Ha
YACTUYHBIX PEKUMaX U CTOSTHKE Ha MPOTUBOABJIICHUE (Jlea’parop), ¢ arperar-
HOM KOMIIOHOBKON 000pynoBaHus, 3-X KopiycHOM KoHcTpykuueinl ['T3A (ms
ONTUMAJIbHON YaCTOTHI BpalleHUs) U IUIAHETAPHON CYMMUPYIOIIEH BBIXOJIHON
CTYNEHbIO peaykTopa (pucyHok 6.1). AOcConOoTHBIE Macca IMpU MOIIHOCTH
20 MBT: TBJl — 1100 xr, TC — 2000 kr, poTopoB cOOTBETCTBEHHO 140 H
225 kr npu mmHe 12 M.

Ha TKC naxondrcs rpaHyJMpOBAHHBbIE MHEPTHBIE MaTepuasbl (M3BECT-
HSK, JIOJJOMHT), KOTOPbIE SIBJIAIOTCS MOTJIOTUTEISIMU BpeAHBIX pumecei. Tor-
JIMBO MOJAETCS B CIOM Pa30rpeThiX HHEPTHBIX MATEPUATIOB M BUTAET HA CTPYSX
IyThEBOTO BO31yXa (CKUKEHHAsI cpelia) CO CKOpoCThio 2...4 M/C, 4TO UHTEH-
cuUIMpyeT TEMI000OMEH MEXy YacCTUIIAMH CJI0d U TpyOamu, MO TPYyKEHHBbI-
MU B KUITALIUN CJIOM, OUMILAET TPYOKHU OT OTJIOKEHUM.

B pesynbrare TermooOMeH U3TydyeHHEeM yBeanuuBaercs Ha 25...35 %, a
KOHBEKTUBHBIN TETIJIOOOMEH OT CJIOSl K MOTPYKEHHBIM TpyOkam B 5...10 pas.

B TKC (pucyHok 6.2) MOXHO CKHUTaTh YIroJib, KOKC, OTXOJIbl IIepepadoT-
K1 He(pTU U Tpoyee TOIUIMBO C pa3zMepaMH KyckoB 6...25 mm (mo 100 mm), a
KHUJKOE TOIJIMBO JIOCTATOYHO MOJOTPETH 10 TEKYYECTH, a HE paciblia. Temiie-
parypa ropenust coctapisier 750...790 °C, uro obecrieunBaeT BBIXOJ 30JIbI B
TBEPJIOM COCTOSIHUM (HET NUIAKOBAHUS BO3AYXOPACHPEICTUTENbHBIX PEIIETOK).
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, ot R A BT T :
1— rmaBHBINA MapoBoOil KOTEN; 2—TypOoreHeparop; 3—BTOpasi CTYNEHb BBIHOCHOTO OCHOBHOI'O
naponeperpesarenss B TKC; 4-mpomexxyrounslii maponeperpesarens B TKC; 5,6,7-TB/,
TCH, TH/; 8—rmaBubiii koHnencartop; 9,10,16,21-BakyyMHbIi, KOHACHCATHBIN, IPEHAK-
HBIM U IUTATENbHBIN Hacockl; 1 1-nucrepna quctwiara; 12,13—konaencaropsl BCY u cuc-
TEeMBbI 0TCOca Mapa oT yiioTHeHui Typoun; 14-BCVY; 15,18,20,22,23-I1I1B cooTBeTCTBEH-
HO [...V cryneneil; 17-cO0pHUK ropsunux KOHACHCATOB; 19—TypOuHa NUTATEIbHOTO HACOCA;
24—1aporeHepaTop HU3KOTrO J1aBJICHUS

Pucynok 6.1 — TemnoBast cxema IITY c I (SSR-PBS) tuna VAP

l-mpueMHBIN  KOJUIEKTOp; 2—
YIroibHBIA OyHKep; 3— JBHXKE-
HUE yIas 10 TPyOOIpoBOMdY;
4—xonnep;S5S—punpTp; 6—K0HO-
Mai3ep;7— BO3QyXONOJO0rpeBa-
Telb; 8— caxxecOOpHHK; 9— BHI-
TSDKHOU BeHTWIsTOp; 10—CcO0p
caxu; 1l-moaBon Bo3myxa;
12— KOJIOCHMKOBAas penieTKa;

13—30ononpuemuuk; 14— nmpuem-
HBIA KOJUIEKTOp; 15— muiako-
BbII Xormrep; 16—yronpHbIil nu-
tarenb; 17— HedraHas GopcyH-

2 : Lk Jetn Ka
Pucynok 6.2 — IlpuHuunuanbHas cxemMa CHCTEMbI aBTOMATHYECKOMN

moJavu yrii K KOTJIy
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Ha pucynke 6.3 npencraBieHbl cCXeMbl ABMKEHHS ntapa u raza B TKC:

- Ha MepelHEM XOAY Ieperpersiii map B koaudyectse 15,6 Kr/cek, gasie-
rieMm 12,7 MIIa u3 koTeapHOro maporeperpesares (6) ¢ temmeparypoit 500°C
(MeHbIIE TeMIepaTypbl BBICOKOTEMIIEPATYPHON KOPpPO3WUM) HAIPABISAETCS B
BBIHOCHOM OCHOBHOM TaporeperpeBarTesb (2), HOrpyKEHHbIA B KUIIALIUNA CIIOH,
neperpesaercs 10 603 °C u Bxogut B TB/I (7 ¢ remneparypoii 600 °C. 13 TB/]
nap, nasinenueM 3 Mlla u temneparypon 406 °C, HarpaBisieTCss B BBIHOCHOU
MIPOMEXYTOUHBIA naporeperpesarensd (1) B konudecrBe 13,8 kr/cek, neperpe-
Baercst B HEM 110 603 °C u nocrynaer B TCJ] (8) ¢ naBnenuem 2,8 Mlla u Tem-
nepatypoit 600 °C u nanee B TH/I (9) u I'X.

= Ny 4
]
"-—;
nx

1, 2— npomMeXyTOUYHBIN U OCHOBHOW MapOIEpErpeBaTesin; 3—BEHTUIATOPHI; 4—KOHOMan3ep;
S5—Bo3ayxomnojorpesarens; 6—koten; 7, 8, 9-TBJ, TCH, TH/; 3x, nXx—3aaHuil 1 NepeIHuil
X0J

Pucynok 6.3 — Cxema ri1aBHOTO ITapoIpoBoAa U KOTEJIBHOW YCTAHOBKH
C BBIHOCHBIMH OCHOBHBIM U IIPOMEKYTOUHBIM MTapONEPETrPEBATEISMH,
ocHaineHusiMu TKC

Ha pexxume 3aHero xoja npekpailaercs MMTaHue BBIHOCHBIX Maporepe-
rpeBatenei (1 u 2) TonMBOM U MapoM ¢ OAHOBPEMEHHOM Moavuel napa us3 mna-
ponieperpesareiis kotia (6) B T3X, cmonTupoBanHyto B kopiiyce TH/L (9).

I'K (6) maxTHOro THIA C MOTOJOYHBIM TOMOYHBIM YCTPOUCTBOM, C IKO-
HOMai3epoM 1 BpalarolMMCs pereHepaTUBHBIM BO31yXomoaorpesareneM (95).
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Tennota razoB (850 °C) u3 BEIHOCHOI'O MapoIeperpeBaTelisi UCIOJIb3YeT-
Csl B KOHBEKTHBHBIX MTOBEPXHOCTSIX HarpeBa Kotia (6) U OTBOAUTCS HA TMOJOT-
pEB BO3AyXa.

TemnnoBast cxema (pUCyHOK 6.1.) comepxkaT m=5 CTyrneHel moJaorpeBa mnu-
TaTe€IbHON BOJBI:

- IIH/A1 (15) — paboraronuii Ha mape | or6opa uz THJ u ITH/2 (18) —
pabotatomumii Ha nape II orbopa u3 THJI — moBepxHocthbie, T.K. [TH/1 wuc-
MOJIB3YETCS I EPEOXIIAXKICHHS KOHAeH caTa rperomero napa [IH/2, a nanee
KOHJIEHCAT CTEKaeT B COOPHHUK TOpsYMX KOHIEHCATOB, OTKyAa 3aKauMBaeTCS
IpeHaxxHbIM HacocoM (16) B konaeHcaTonposoAd nepea [TH/1;

- neasparop (20) — cmecuTeNbHas CTyIIEHb MOJOTPEBa, padOTaeT HA BHI-
xaonHoM nape ['TIH;

- [IB/]1 paboraet Ha nape IV oTb0pa;

- [IB/12 pabotaer Ha mape V orbopa u3 pecuBepa nepej mpoMeKyTod-
HBIM MTaporeperpeBareeM;

- [II'HJI paboraer Ha mape V otbopa;

- TT" u I'TIH uMeroT aBTOHOMHBII TYpOOIIPUBOJI HA CBEKEM MEPETPETOM
nape (0e3 gonosHuTeNbHOTO neperpeBa B TKC) COOTBETCTBEHHO C BBIXJIONOM
napa B I X wim B ieasparop.

Opaniry3ckas pupma “Chantries de L’ Atlatigue” coBMecTHO ¢ mIBEACKOI
dupmoit “Crans JlaBans” u anrnmiickoi “badkok u Bunbkunc JIT/” paspabo-
tamu CIITY ¢ nmpomexyrounsiM nogorpeBom u TKC tuna 25/230 Ha yrie unu
Ma3yTe, apaMeTpbl KOTOPOM mpeicTaBiIeHbl B Tadiuiie 6.1.

Tabmmuna 6.1— Xapakrepuctuku CIITY ¢ TKC

ITapametps! IITY BapuanTt A | Bapuant b

O¢ddexTruBHas MmomHoOCThH, MBT 25 25
HauansHoe naBnenue napa, MIla 13,2 13,2
HauanbHas Temmneparypa , °C 600 650
JlaBjieHue MpoMeXyTOUYHOTO nieperpena napa, Mlla 3 3
Temmepatypy napa 3a BBIHOCHBIM IPOMEXXYTOYHbIM | 600 650
napormneperpepareneM, °C
Hasnenue B I'X, Mlla 0,00498 0,00498
Pacxon napa, 1/4 74 68
Temnepatypa neperpepa napa B kotie, °C 515 515
JlaBnenue napa B kotie, Mlla 13,85 13,9
KIIJI xoTna, % 90,6 90,6
TemmepaTypa neperperoro napa 3a BBIHOCHbIM napo- | 603 650
neperpesaresiem, “C
Temmnepatypa mapa nepes maponeperpesatenem, °C | 415 460
Pacxon nmapa 3a BBIHOCHBIM MTapONEPETPEBATENEM, 74 68
T/4, OCHOBHBIM

ITPOMEKYTOUYHBIM 64,3 60,8 o,
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[Iponomxenue Tadbimusbl 6. 1.

ITapametps! IITY BapuanTt A | Bapuant b
T110mab BEIHOCHOTO [TapOIeperpeBaTes, M-,

OCHOBHOTO 40 67
MTPOMEKYTOUYHOT'O 57 64,5
[TaponpousBoaurensHocTh BK, 1/4 30 30
JaBnenue nmapa BK, MIla 6,07 6,07
Temmneparypa mapa BK, °C 320 320
Momnocts COC, kBT 1000 1000
[TaponpousBoaurensHocts [II'HJI, 1/4 1,2 1,2
[Ipon3BONUTENBHOCTH ONPECHUTENBHON yCTaHOBKH, | 30 30
T/CYTKHU
VY nenbHbIN 3G HEKTUBHBIN pacxon TomuBa, I/(kBtu) | 232 227

®upwma “General Electric” CIHA pazpadotano CIITY ¢ npomexyTouyHbIM
nogorpeBom mapa tuna MST-23, momnocTeio 36,8 MBT, naBnenuem mapa
17 MIIa u Temneparypoii 568 °C, m=6, oOecneunBaromas yAaeabHbid 3ddek-
TUBHBIN pacxo]1 ToruBa 228 rp/(kBT1-4) aJis1 KOHTEMHEPOBO3a.

3AK/IIOYEHHUE

N3ydyeHne cryaeHTaMu U MaruCTpaHTaMU TEIUIOBBIX CXEM U XapaKTepHU-
ctuk CIITY, npuBe1€EHHBIX B METOAUYECKOM YKA3aHHUH, ITO3BOJIUT UM HE TOJIb-
KO I'PaMOTHO IPOYUTATh JIOOYIO0 TEINIOBYIO CXEMY, HO U OLICHUTh €€ 3KOHO-
MUYHOCTb, MAHEBPOBBIE KAYECTBA, U COOTBETCTBUE COBPEMEHHBIM TE€HACHLNAM
passutusa CIITY.

AHammn3 tunoBoro BKiOYeHUs 3neMeHTOB CIITY B TemnoBeie cXembl
Pa3BUBACT B CTYACHTAX U MArMCTPAHTAaX HAaBBIKK CAMOCTOSITEIIBHOIO MOCTPOE-
HHUS TEIUIOBBIX CXEM B 3aBUCUMOCTH OT HA3HAYEHHUS U XapaKTEPUCTUK CYJIHA.
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BOITPOCHI )11 CAMOIIPOBEPKM 3HAHUN

1. Ha xakue HayajgbHbIE U KOHEUHBIE IAPAMETPHI IIapa PaCCYUTAHA TEMIIOBAs-

cxema TC-1. Onummure €€ XapaKTEPUCTUKH.

Kakas xomnonoBka I T3A ocymecrBiena B CIITY tunma TC-1 u TC-2?

Hapucyiite konnencarayro cucremy IITY tuma TC-1.

Hapucyiite nutarensnyto cucremy [ITY tuna TC-1.

Hapucyiite cxemy perenepanmu IITY tunma TC-1. HazoBute Thnbel perene-

PaTUBHBIX [10I0TPEBATEIECH IUTATEIILHON BOJIBIL.

6. Uem oTiamyaercs TEIUIOBAas CXE€Ma MAaCCaXUPCKOro jaHepa “Makcum
I'opbknii” ot TunoBoM cxembl Tuna TC-1?

7. Pacckaxwure o xapakrepuctukax [ITY tuna TC-2.

8. Hapucyiite cxemy pereneparuBHoro nogorpesa IITY tuma TC-2 u naiite
onpeznenenue, aeasparopy u [H/I.

9. Pacckaxxure TUIIOBBIE OTJIMYMS CXeMBbI TaHkepa “Mup” ot TC-2.

10. 3auem HyxeH ucnapurtesb rps3ubix koHaeHcaro (IITTHJ)? Kak UI'K
BKJIIOUEH B TEIJIOBYIO CXEMY?

11. 3auem HyKeH ucnapuresb koreabHo Boabsl (MY)? Kak 2-X KopIycHbIN
KB BKIIFOYEH B TEIUIOBYIO CXEMY?

12. Kak cuctemMa yKyImopkH YIUIOTHEHUH BKJIFOYEHA B TEIJIOBYIO CXEMY?

13. 3auem HyxeH 3-X CTyIEeHYaThlM IJIaBHBIM 3kekTop? Ha xakom mape pa-
oortaet ['D u KyJa nmocrymnaet KOHJaeHcaT?

14. Yewm orTimyaroTca XapaKTEPUCTUKH TerIoBoM cxeMbl MST-13 ot TC-27?

15. YUem orimuaroTcs cucrema pereHepanuu TeroBou cxembl MST-13 or
TC-1?

16. Uem orymuaerca termoBas cxema CIITY rtankepa “Topcxammep” oOT
MST-13?

17. Kakne meponpusTrs BOIJIOLIEHBI B TEIIOBYI0 cxemy MST-21? HazoBure
€€ XapaKTEepUCTUKHU.

18. Ha nmpumepe momnoctHoro psaa CIITY ¢upmer “Crans JlaBanp” pac-
CKQOKUTE, KaK BIMSIOT M3MEHEHHUE IMapaMeTpoB pabO4YuX Cpell U COCTaBa
TeII0BOM cxeMbl Ha e€ 3¢ dextuBHOCTH(3B, 4B,5B,5BR,5MR).

19. Pacckaxurte o npenumyiinecTBax OecrnoBaibHON KoMoHOBKY ['T3A.

20. Yto Takoe caMompoTo4YHas HUPKYJAUsA ['X ¥ Kak OHAa OCYIIECTBISETCS
Ha XOJOBOM PEXUME U HA MaHEBpAX?

21. Pacckaxute o xapakrepuctukax I[ITY smonckux ¢upm “Heitachi” u
“Kavasaki”.

22. Kak ocyuiecTBisieTcs MPOMEXYTOUHBIA NIEPErPEB Mapa U 4TO OH olecrie-
ynBaet? Kak n3mensercs konctpykuus [ T3A?

23. Kak BbIOMparoT mapaMeTpbl IpOMIIEPErpeBa U KaK OCYIIECTBISETCS 3a-
Huil xox B IITY ¢ mpoMeXyTOUHBIM IIEpErpeBoMm Iapa.

bl

QOHA,
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24. Pacckaxwute o TypoonpuBoaax I' u I'TTH, o mapamerpax napa v npuBoe
ot ['T3A.

25. Kak ob0ecnieunts perynupoBanue ['TIH B 6;10uHOM npuBoie?

26. PacckaxxuTe 0 CUCTEME pereHepalnm TEeIUIoBoM cxeMbl Tuna MST-14.

27. PacckaxuTe 0 XapakTEpUCTHKAX TEIJIOBOM cxeMbl Tuia MST-14.

28. Pacckaxute 00 oTimuuax Temiosoi cxembl TC-3 or MST-14.

29. Packpornite XxapaKTEpUCTUKH TEIIOBOM cxeMbl Thmia TC-3.

30. Packpoirre xapakrepuctuku CIITY tuna R802 u UR.

31. B kakom HampasieHuu Oyaet unaru pazsputue CITTY?

32. Pacckaxwure o xapakrepuctukax CIITY tuna VAR-79.

33. Pacckaxure 00 0cOOJIEHHOCTSIX TerIoBoi cxeMbl VAR-79.

34. Pacckaxure o cxeme noaauu mnapa B IITY tuna VAR-79 Ha nepenHem u
3aJIHEM XOJax.

35. Yro coboit npeacrasisier TKC?

36. Pacckaxwure o xapakrepuctukax TKC.

37. Pacckaxure o xapakrepuctukax [ITY Tumna 25/230.

38. Pacckaxure o xapakrepuctukax CIITY tuma MST-23.

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)

\Q\}!l -\J‘s/

3
A

e
MoV WHHBIHYAL

CERACTONMILChE R )
n

VHIBEPCHTET


http://www.novapdf.com
http://www.novapdf.com

35
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1. DHeprocOepekeHue B CYJOBUX SHEPreTUYECKUX YCTAaHOBKaX: yuyeOHOE IIOo-
cooue/I".A.Aprémos, B.I1.Bonommun, B.I1.)Kykos, H.I'. JIebeas. —-Hukomnaes:
HN3n-8o0 HKH, 1985. -84 c.

2. CynoBble SHEpPreTUYECKHWE YCTAHOBKU: ydeOHoe mocooue/ I.A.ApTéMOB,
B.I1. Bonommn, 1O.B.3axapos, A.S.IlxBap. —JI.: Cymoctpoenue, 1987.
—480c.

3. PoaunonoB H.H. CoBpemennsnie Tankepsl / H.H. Pogunonos. —JI.: Cygoctpoe-
Hue, 1988. — 284 c.
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