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EBpa3HHCKHH Hau;HoHaJihHbIH )'HHBepcHTeT HM. JI.H. f)'MHJieBa, r.AcTaHa 

IIEPCIIEKTHBhl HCIIOJlb30BAHIDI IIAPOr A30BbIX YCTAHOBOK 
BPECIIY1>JllIKEKA3AXCTAH 

B cmambe paccMampuemomcR nepcneKmuebz ucnoJZb30BaHuR napo2moebzx 

2momyp6uHHbZX ycmaHoeoK c yMeHbWeHueM pa6ombz C:JICamuR pa60Lte20 meJZa u 

2JZy60Kou ymUJZU3aZfueu menJZombz u eJZa2u yxooRUJUX 2moe. CmambR noceRUJaemcR 

naMRmu o.m.7-t., npoc/Jeccopa TeMup6aeea /(JK., KOmOpblU cmoRJl y ucmOKOB C030QHUR 

T3<P A Y3C u ooHuM u3 nepebzx e KmaxcmaHe omMeLtaJZ ea:JICHOCmb pmeumuR 

nap02a30BblX (2monapOBblX) ycmaHOBOK. 

KmoqeBLie cJioBa: rrapor83oBa.SI r83oTyp6HHHa.SI ycTaHOBKa, KaMepa cropaHH.SI, 
rrapor830Ba.SI cMec1>. 

0.n;HHM H3 rrepcrreKTHBHhIX HarrpaBJieHHH pa3BHTIDI TeIIJI03HepreTHKH PK 

51BJUieTC51 HCIIOJih30BaHHe napora30BhIX ycTaHoBoK (IIfY). BhICOKa.51 HaqarrhHa.51 

TeMrrepaTypa ra30B B ra30Typ6HHHOH ycTaHOBKe (fTY) crroco6cTBYeT 

IIOBhIIlleHHIO cpe.n;HeH TeMrrepaTypbI IIO,[(BO,[(a TeIIJIOThl B KOM6HHHpoBaHHOM 

IJ;HKJie. IIrY o6rra.n;aeT BhICOKHMH 3KOJIOrHqecKHMH IIOKa3aTeJUIMH 6rraro.n;ap51 

OCHaru:eHHIO fTY MaJIOTOKC~HhIMH KaMepaMH cropaHIDI. 

B HacTo51ru:ee BpeM.51 H3BeCTHhI H Hccrre.n;yroTc.51 pa3rrHqHhie cxeMhI H 

BapHaHThI IIfY. HayqHhIH HHTepec rrpe.n;cTaBJUIIOT rrpe.n;JIO)l(eHIDI rrp0<peccopa 

,[(JK. TeMHp6aeBa 0 BhICOK03<)_)<)_)eKTHBHOH rrrY [1, 2]. OH BrrepBbie B Ka3aXCTaHe 

OTMeTHJI, qTo OCHOBHOH TeH,[(eHu;HeH COBpeMeHHOro H rrepcrreKTHBHOro pa3BHTH51 

Terrrro3HepreTHKH 51BJUieTC51 napora30Ba51 TexHorrorH.51. 3a cqeT YBeJIHqeHH.51 

TeMrrepaTypbI rrpO.n:yKTOB cropaHH.51 rrepe.n: ra30BOH Typ6HHOH (BfT) ,[(0 1800K 

3HaqeHHe 3<)_)<)_)eKTHBHoro KIT,[( IIrY MO)l(eT 6hITh .n;oBe.n;eHo .n;o 60%. 0.n;HaKo rrpH 

ee 3HaqeHH51X, 60JihlllHX 1600K, MO)l(eT 6hITh 3cpcpeKTHBHhIM OXJia)l(,[(eHHe fT 

( COIIJIOBhIX arrrrapaTOB, JIOIIaTOK, poTopa) BO,[(OH HJIH B0,[(51HhIM rrapoM. 

,[(JUI IIO,[(aBJieHH.51 o6pa30BaHH51 OKCH,[(OB a30Ta rrpH ropeHHH TOIIJIHBa MO)l(eT 

TaK)l(e HCIIOJih30BaTbC51 3KOJIOrHqecKHH BIIpbICK BO,[(hl B KaMepy cropaHIDI (KC). 

QqeBH.[(HO rro.n;aqa BO.[(hI .[(JUI 3THX u;erre:H: TPe6yeT 3HaqHTeJihHO MeHblllyIO pa6oTy 

C)l(aTH.51, qeM B03.n:yxa, pacxo.n: KOTOporo ,[(OXO,[(HT ,[(0 HeCKOJihKHX ero 

CTeXHOMeTPHqecKHx 3HaqeHHH. lfa-3a rrocrre.n;Hero H BblCOKHX 3HaqeHHH 

TeMrrepaTypbI ra30B Ha BhIXO,[(e H3 fT, ,[(OCTHraIOru:Hx OKOJIO 800K, 3HaqeHH51 

3<)_)<)_)eKTHBHDrx KIT,[( 0601qHhIX fTY He rrpeBhllllaIOT 30%. Hap.51.n;y c 

OTMeqeHHhIMH <)_)aKTopaMH HeMaJIOBa)l(HO yqeCTh H TO, qTo OCHOBHhIM 

KOMIIOHeHTOM cocTaBa rrpHpo.n;HhIX H IIOrryTHhIX ra30B 51BJUieTC51 MeTaH CH4, 3TO 
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03HaqaeT, qTo OKono 25% MaccDI C)KHraeMoro ra3a cocTaBIDieT H20. B 
pe3yilbTaTe, COBMeCTHO c yxo,z:vn::r:i;HMH ra3aMH BbI6paCbIBaIOTC51 B OKpy)KaIOmyro 

cpe,zzy HX cpH3HqecKa.H TerrnoTa (.n:o 0,06Qpacrr), Bnara (.n:o 0,025 Gap.er) H ee 
TerrnoTa cpa30Boro rrepexo,n:a (,n:o (0, 1 +0,04 tyx) Qpacrr). 

TaKHM o6pa3oM, pa3pa6oTKa 3KonorHqHo:H: H 3HepreTHqecKH 

BbICOK03cpcpeKTHBHOH BbICOKOTeMIIepaTypHOH IIrY CB.H3aHa C Heo6xo,n:HMOCTbIO 

BBO,n:a B KC H rT 3HaqHTeilbHOro KOnHqecTBa BO.Il:bl H BOMHOro rrapa. lI3BeCTHOe 

perneHHe [ 5] TaKOH 3a,n:aqH B qacTH OXIla)K.Il:eHH.H BbICOKOTeMrrepaTypHOH rT 

rryTeM opraHH3aQHH IIOBepxHOCTHOro Terrnoo6MeHa c rrpHMeHeHHeM Bila)KHOro 

rrapa, Ha Harn B3rmI,n:, rrpeBpan:i;aeT rT B KOHCTPYKTHBHO HepeanbHbIH 

rraporrpoBo,n:. lI3 H3IlO)KeHHoro norlfqeCKH HarrpanrnBaeTc.H, rro-BH.Il:HMOMY, 6onee 

IIpHeMneMOe perneHHe - opraHH3aQH.H IIrY Ha rrapora30BOH CMeCH (IIrC). 

TepMo,n:HHaMHqecKHH: QHKil H rrpHHQHIIHanhHa.H TerrnoBa.H ee cxeMa rroKa3aHbI Ha 

pHCyttKax 1H2. 

T a) T 6) 

T•1-----o 

T5t--~----,f--~~~~~+-~~~-1-~--+~-J1<,.--~ 

6 ~1--~-1---=...<---,&--~~~-1--~~--<--~~ ..... ~~-w..x.-

2 0 

s s 

PHcyttOK 1 - ra3oB03.z:i:yrnHa.H (a) H rrapoBO.Il:.HHa.H (6) COCTaBIDIIOIIJ;He 

QHKila rrapora30BOH BbICOK03cpcpeKTHBHOH rTY (IIrTY) 

PHcyttoK 2 - IlpHHQHIIHanhHa.H TerrnoBa.H cxeMa IIrTY 
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IIo cpaBHemno c ;:i:pyrmrn M3BeCTHhIMM BMJJ:aMM IIrY ( c BhICOKOHarropm.IM 
rraporeHepaTOpOM), CO c6pOCOM ra30B B Ilr, C KOTJiaMM yrMnM3aTOpaMM ( C 
HM3KOHarropm.IM Ilr) paCCMa1'pMBaeMaJI IIrY Ha IIrC KOHC1'py:KTMBHO 3HaqnTeilbHO 
rrpome. Y Hee HeT rraporeHepaTopa n rrapoBoli T)'P6Mm.L Hx cpyma:urn coBMemem.1 B 
pa6oqnx rrp011eccax 6onee KOMIIaKTHhIX M M06Milhm.IX rro ;:i:elicTBHJO KC M T'T. 
PaccMa1'pMBaeM)'lO IIrY Ha rrrc MO)l(HO KpaTKO Ha3BaTb rrapora30BOM 
BhICOK03cpcpeKTMBHOM !TY (IIrTY MilM, cne;:i:y5I [ 4 ], <<ra3orrapoBOM !TY»). 

OcHOBHhIM He;:i:ocTaTKOM IIrTY 5IBAAeTC5l BhICOKaJI TeMrrepaT)'Pa rrapora30BOM 
cMecn Ha BhIXOJJ:e M3 TYP6MHDI, ;:i:ocTnraIOII(aJI 850K, KaK B o6hBHOM !TY. TeM He 
MeHee, 3rreK1'pnqecKMi1: KIT,[( IIrTY 6y;:i:eT BhIIIIe (qeM y o6hBHOM ITY) 3a cqeT 
6onee BhICOKMX 3HaqeHMM TeMIIepaT)'PhI M 3HTaJihIIMM IIrC, qeM y IIpOJJ:YKTOB 
cropaHM5I, a TaIOKe M3-3a 3HaqnTeJihHoro )'Mem.IIIeHM5I pacxo;:i:a so3;:i:yxa qepe3 
KOMIIpeccop, cne;:i:osaTeJihHO, - n pa6oThI C)KaTM5I. 

CrreeyeT O)KMJJ:aTh, qTo 3HaqeHMe K03cpcpMIIMeHTa MCIIOilh30BaHM5I TeIIJia IIrTY 
6y;:i:eT 6oJihIIIe, qeM y ;:i:pyrnx M3BeCTHhIX BMJJ:OB IIrY. 3HepreTnqecKaJI 
3cpcpeKTMBHOCTh IIT'TY 6y;:i:eT BbIIIIe, oco6eHHO B ycrrOBM5IX rny6oKoro OXJia)KJJ:eHM5I 
OCHOBHOM MaCChI yxoJJ:5III(MX ra30B (;:i:o 40°C) rryreM IIpHMeHeHM5I JJ:Il5I 3TOro 
KOHTaKTHhIX 3KOHOMaM3epoB M yrMnM3aIUIM Terrna M Bnarn. 

,Il;arree paCCM01'pMM IIOC1J)OeHMe M pacqeT J..UIK.Jla M IIpMHIUfiIMailbH)'IO 
TeIIJIOByIO CXeMY IIT'TY Ha OCHOBe M3BeCTHhIX TeopeTnqecKMX IIOJIO)KeHMM [3, 4 M 
;:i:p.]. U:MKIT IIT'TY rrpe;:i:cTaBJI5IeT co6oi1: COBOKyrrHOCTh JJ:Byx J..UIKJIOB 
ra30B03JJ:YIIIHOro M rrapoBOJJ:5IHOro :r.un<JIOB (pMC)'HOK la, 6). 

c IIeJihIO rrpH6JIM)KeHM5I K M30TepMMqeCKOMY IIpOIIeccy, MMeromeMY 
HaMMem.IIIee 3HaqeHne pa6oThI C)KaTM5I, BhI6npaeM JJ:ByxcT)'IlettqaToe arom6aTHOe 
C)KaTne B03JJ:yxa B rrpoIIeccax 0-1 n 2-3 OT cocT05IHM5l 0 c rrapaMe1'paMM T0 n P0 c 
rrpoMe)KyrOqHJ:.IM M306apm.IM OXJia)KJJ:eHMeM B IIpOIIecce 1-2 JJ:O COCT05IHM5l 3 c 
rrapaMe1J)aMM T3 n P3. 

,lJ;rr5I o6ecrreqeHM5I B03MO)l(HO BhICOKoro 3HaqeHM5I cpeJJ:HeM TeMIIepaT)'PhI 
IIOJJ:BOJJ:a Terrrra B M306apHOM IIpOIIecce 3-4 BhI6npaeM CTerreHb C)KaTM5I c= p3/po 
rrpe;:i:eJihHO BhICOKOM M K03cpcpMIIMeHT M36hITKa B03JJ:yxa rrpe;:i:eilhHO MailbIM ( c TOM )Ke 
IIeJihIO MO)KeT 6hITh paccM01'peH pereHepaTMBHhlli rro;:i:orpeB C)KaToro B03JJ:yxa rrocne 
KOMIIpeccopoB ). IIpn 3TOM BhI6op BOJJ:bI B KaqecTBe 3KOrrornqecKoro BIIphICKa M 
oxrra)KJJ:aromero KC M BT'T areHTa, C)KMMaeMoro KOHJJ:eHcaTm.IM n IIMTaTenhHhIM 
HacocaMM JJ:O Pn=(ps= Prs+ pn5)+~p (r;:i:e pr5, pn5-rrapIIMailbHhie ;:i:aBneHM5I ra3a n rrapa, 
Ps-JJ:aBJieHMe rrapora30BOM CMeCM B COCT05IHMM 5 rrepe;:i: T)'P6MHOM, ~p -M36bITOK 
;:i:asrreHM5I M303HTaJihIIMMHoro ;:i:pocceJIHpoBaHM5I B ;:i:aHHOM crryqae cyxoro 
HaChIII(eHHoro rrapa B rrpoIIecce 12-13 (i 12=i 13) ), o6ecrreqnBaeT B03MO)l(HOe 
HaMMem.IIIee C)'MMapHoe 3HaqeHMe pa60ThI C)KaTM5I rrapora30BOM CMeCM B 
aJJ:Ma6aTHI:.IX rrpoIIeccax 9-10 (9-13 (14) B o6meM crryqae) n 0-3 paccMa1'pMBaeMoro 
IIMKJia. 

B pe3yIThTaTe B3aMMo;:i:ei1:cTBM5I rop5{qnX rrpOJJ:YKTOB cropaHM5I n rreperpeToro 
BOJJ:5IHOro rrapa B a;:i:na6aTHI:.IX (B ycJIOBM5IX OTCyrCTBM5I BHeIIIHero TeIIJI006MeHa) 
IIpOIIeccax MX CMeIIIeHM5I 4-5 M 15-5 ycTaHaBnMBaeTC5I TepMOJJ:MHaMMqeCKOe 
pasHosecHoe cocTomne 5 rrapora3osoi1: cMecn rrepe;:i: TYP6MHOM. B a.n;na6aTnqecKMX 
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rrpou:eccax 5-6 IIpOH3BOroITC51 pa60Ta paCIIIHpeHIDI filC. IlpH 3TOM COCT05IHIDI 14 H 

15 BOMHoro rrapa .n:ocTHraIOTCH B pe3yJihTaTe H3o6apHoro pereHepaTHBHoro 

rro,n:Bo,n:a Tenrra rrapora30BOH CMeCH Ha BhIXO,n:e H3 IIrT c H3o6apHhIX yqaCTKOB 

U:HKJIOB 6-7 B rrapora30BOMHOM Tenrroo6MeHHHKe K BO,n:e H ee BJia)l(HOMY H 

rreperpeTOMY rrapy Ha yqacTKax QHKJia (H TeilJIOBOH cxeMhI) COOTBeTCTBeHHO 10-11, 
11-12 H 13-14, a TaIOKe K rreperpeTOMY rrapy Ha yqacTKe 14-15 QHKJia 3a cqeT 

aroia6aTHoro oxrra)l():(eHIDI rrpo.n:yKTOB cropaHIDI H H3o6apHoro oxrra)l():(eHIDI 

BhICOKOTeMIIeparypHhIX qacTe:H: KC H IIrT. 

IlpH OTCYTCTBHH HJIH Ha.JIHlIHH KOHTaKTHOro 3KOHOMaH3epa B TeIIJIOBOH cxeMe 

OTPa6oTaHHa51 rrapora30Ba51 CMeCh COOTBeTCTBeHHO B COCT05IHIDIX 7 HJIH 8 
BhI6paChIBaeTC51 B OKp)')KaIOnzyIO cpe.n:y H QHKJI 3aMhIKaeTC51 JIHHH5IMH 7-8-9-0. 
HaJIHLJHe KOHTaKTHoro 3KOHOMali3epa II03BOJI51eT YTHITH3HpOBaTh 3HaLJHTeJihttyIO 

qaCTh cpH3HLJeCKOH H CKphITOH TeIIJIOThI H BrrarH, BhI6pachrnaeMhIX B OKp)')KaIOnzyIO 

cpe.n:y c yxo.n:mu:HMH ra3aMH. KoHKpeTHhie 3HaqeHIDJ rrapaMeTPOB pacqeTHhIX ToqeK 

U:HKJia IIrTY orrpe,n:eJI51IOTC51 ee TeXHHLJeCKHM 3a,n:aHHeM, ycrrOBH51MH Ha,n:e)l(HOCTH 

pa60ThI, 3HaqeHH51MH Heo6paTHMhIX IIOTeph, xapaKTepHCTHKaMH BhI6ttpaeMoro 

o6opy,n:oBaHIDI H .n:p. 3,n:ech OTMeTHM HeKOTOphie HX TepMO,n:HHaMHLJeCKHe 

oco6eHHOCTH. 

OcHOBHhie TPe6oBaHIDI K MHHHMH3aQHH pa6oThI C)l(aTH51 KOMIIOHeHTOB 

pa6oqero Terra H rrpHH51Thie ,n:AA 3Toro TepMo,n:HHaMHLJecKHe H TeXHorrorHLiecKHe 

perneHIDI OTMeqeHhI BhIIIIe no xo.n:y IIOCTPOeHIDI QHKJIOB H IIpHHQHIIHaJihHOH 
Terrrroso:H: cxeMhI IIrTY. OHM KacaIOTC513HaqeHH:H: rrapaMeTPOB paccqeTHhIX ToqeK 1, 
2, 3, 9, 10. 

IlOBhIIIIeHHe 3HaqeHIDJ TepMHLieCKOro Kil,[( U:HKJia rryreM CHH)l(eHIDI 3HaqeHIDJ 

cpe,n:HeH TeMIIeparyphI OTBO,n:a Terrrra c IIOMOIQhlO HCIIOJih30BaHIDI KOHTaKTHOro 

3KOHOMaH3epa, II03BOJI51IOIQero He TOJihKO rrry6oKO OXJiaroITh yxo.lJ:51IQHe ra3hI, HO H 

pereHepHpOBaTh 3HaqHTeJihHOe KOJIHLJeCTBO Tenrra H BrrarH, 51BJI51eTC51 ,n:ocTaTOLJHO 

3cpcpeKTHBHhIM perneHHeM. 

0cTaIOTC51 BhICOKHMH 3HaqeHIDI rrapaMeTPOB TOLJKH 6 paccMaTPHBaeMoro QHKJia 

IIrTY: T 6 = 750 + 850 K, p 6 = pl+ p 6
11 = 0,1 + 0,12 Mlla, qTo He II03BOJI51eT 

3HaLJHTeIThHO YBeJIHLJHTh 3HaqeHIDJ 3cpcpeKTHBHoro 3rreKTPHLiecKoro Kil,[( IIrTY. 

BMecTe c TeM, 3TOT He,n:ocTaToK, Kaca10IQH:H:c51 Bhipa6oTKH 3JieKTP03HeprHH, 

KOMIIeHcttpyeTC51 YBeJIHLJeHHeM ,n:oJIH TeIIJIOIIOTPe6rreHH51, cyiu:eCTBeHHO IIOBhIIIIaeT 

CTerreHh 6HHapHOCTH IIrTY H 3HaqeHHe K03cpcpHQHeHTa HCIIOJih30BaHIDI 

(pacrrorraraeMoro) Terrrra. 
3HaqeHH51 rrapaMeTPOB TOLJKH 5 BO MHOrOM orrpe,n:eJI51IOTC51 .lJ:OCTHrttyrhIM 

ypOBHeM COBeprneHCTBa KOHCTPy:raurii KOMIIpeccopoB H Typ6HH, a TaIOKe 3HaqeHHeM 

MaccoBoro pacxo,n:a BO.lJ:hI H B0.1J:5IHHOro rrapa, TPe6yIOiu:erocH ,n:AA 3KorrorHLJecKoro 

BIIphICKa, oxrra)l():(eHIDI rrpO.n:yKTOB cropaHIDI (TOLJKa 4), KC H rT (ToLJKa 15). 
MecTorrorro)l(eHHe TeMIIeparyphI T 5 B TS-,n:HarpaMMe orrpe,n:eAAeTCH ypasHeHHeM 

TerrrroBoro 6arraHca 

(1) 

r,n:e m = Gr!Ga - KpaTHOCTh pacxo,n:a ra3a (,n:AA KOTopo:H: CTPOHTCH 

ra30B03,n:yrnHhIH U:HKJI), Kr ra3a/Kr H 20 (,n:AA 1 Kr H 20 CTPOHTCH rrapoBo,n:mo:H: 

U:HKJI). 
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Pa3HOCTH 3H1'pOIIHM B ToqKax 5-4 H 5-15 orrpe,n:erunoT rroTepH rrorre3HOM 
BHenrne:H: pa60TbI, o6ycrrOBJieHHbie Heo6paTHMOCTbIO a,n:Ha6aTHqecKoro CMeIIIeHIDI 

rrpo.IJ:YKTOB cropaHIDI H rreperpeToro rrapa [ 4]. 
M 

!)../CM = To(Ass-4 +Ass-is) =--. (2) 
GCM 

Heo6paTHMbie rroTepH ,n:ocTIDKeHIDI TepMO.IJ:HHaMHqecKoro paBHOBecIDI 
rrpO.IJ:YKTOB cropaHIDI H rreperpeTOrO BO.IJ:51HOrO rrapa B COCT051HHH 5 III'C H 

r n rrap:u:HarrbHbie HX ,n:aBrreHIDI p5 H p5 ttaxo,n:HM no crre,n:yrorn;HM ypaBHeHIDIM, 
rrpHHHMa51 rrapora30BYIO CMeCb H,n:earrbHbIM ra30M rrpH .IJ:OCTaToqHo BbICOKHX .IJ:IT51 
3TOro 3HaqeHH5IX ee TeMrrepaTypbI Ts=const [5]: 

n 

/1/max = R T In .£2_ (3) 
TS CM 5 2 ' 

Ps 
2 n 

Ps = Ps + Ps' 

p; = G2R2Ts I Vs2' 

p; = GnRnTS I Vsn 

(4) 

(5) 

(6) 

rrpH oqeBH.IJ:HOM ycrroBHH V/= V 5n. 

TepMttqeCKHM KII,I( paccMaTpHBaeMoro rrapora3oBoro 1(HKJia III'TY (6e3 
yqeTa pa60TbI BO.IJ:51HOro Hacoca H3-3a MaJIOCTH) paBH5IeTC51 

(i; -i;) + m(i; -i~)- m(i; - i;) 
T/t = (· 2 ·2) (·n •n) (·2 •2) ' (7) m l 4 -13 - l 6 - lg - m l 6 - lg - rg 

r.n:e g-MaCCOBa51 .IJ:OIT51 BO.IJ:51HbIX rrapoB yxo,n:51II.l;HX ra30B c y,n:errhHOM TeIIJIOTOM 
cpa30Boro rrepexo.n:a r rrpH TeMrrepaType ts, KOH,n:eHCHpyeMbIX B KOHTaKTHOM 
3KOHOMa:H:3epe. 

3cpcpeKTHBHhIM KII,I( III'TY (6e3 yqeTa MexaHHqecKHx rroTepb H pa6oTbI 
C)l(aTH51 BO.IJ:51Horo Hacoca) COCTaBHT 

In (i; - i;)17r + m(i; - i;)TJr - m(i; -i;)I T/K 
T/e =-Q = (' 2 ·2) ('n ·n) ('2 ·2) · (8) 

pacn m z4 - z3 - z6 - Zs - m z6 - z8 - rg 

PaccM01JJeHD1 IIOC1'pOeHHe H pacqeT :U:MKITa rrapora30BOM perettepaTHBHOM 
BbICOK03cpcpeKTHBHOM I'TY (IIrTY) c yqeTOM a,n:Ma6aTHqttOCTH rrpo:u:eccoB 
CMeIIIeHH51 IIpO.IJ:YKTOB cropaHH51 c OXJia)K.IJ:aIOrn;HM HX H BbICOKOTeMIIepaTYPHbie 
IIpOTOqttbie qacTH KC H rT BO.IJ:OM H BOMHI:>IM rrapoM H Heo6paTHMbIX IIOTepb 
pa60TOCIIOC06HOCTH CHCTeMbI, a TaK)l(e rrpHH1(HIIMaIThHa51 TeIIJIOBa51 cxeMa 
BbICOK03cpcpeKTHBHOM III'TY c MHHHMH3a1(HeM pa6oTbI C)l(aTH51 pa6oqero Terra H 
rrry60KOM YTHITH3a1(HeM Terrrra H BJiarH yxo.IJ:51rn:HX ra30B, qTo MO)l(eT 6oITb 
HCIIOJID30BaHo rrpH peKOHC1JJYKI.:(HH H C1JJOHTeJIDCTBe pa3JIHqHhIX T3C .IJ:IT51 
IIOBbIIIIeHH51 HX 3KorrorttqeCKOM H 3HepreTttqeCKo:H: 3cpcpeKTHBHOCTH H YBeJittqeHH51 
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MOI.WIOCTH. B JJ:aJibHeMrn:eM TepMOJJ:HHaMH1IeCKHe :accJie,n:oBamrn l(HKJIOB :a cxeM 

rIT'Y 6y,n:yr HaMH rrpo,n:oJDKeHbl. 
TaKHM o6pa30M, paccMO'IpeH BhICOK03cpcpeKTHBHblli ( 3KOHOMH1IHhlli :a 

3KOJIOr:wIHbIH) Bap:aaHT opraHH3al(HH TepMO,[(HHaMJf1IeCKOro l(HKJia H TeIIJIOBOH 
cxeMbI ra3orrapoBOH rTY (rrr rTY) rrpocpeccopa ,ll)K. TeMHp6aeBa. OH 'Ipe6yeT 
,[(3.JThHeMrn:ero pacqeTHO-TeopeT:wieCKOro H3yqeHJUI rrpHMeHHTeJibHO K KOHKpeTHbIM 
rrpHKJia,n:HbIM ycJIOBIDIM rrpoMbIIIIJieHHoro :a TeIIJI03HepreT:wiecKoro HarrpaBJieHHii, :a 
MO)KeT 6bITb rrpe,n:MeTOM cepbe3Horo rrepcrreKTHBHOro Ha~oro IIOHCKa H 
HHHOBal(HOHHoro rrpoeKTa, oco6eHHO B 6HHapHOM coqeTaHHH c rrapOBbIM l(HKJIOM. 
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l\A3Al\CT AH PECIIYJiJIHKAChlH,l(AFhl J>Yr A3,l(hl 
l\OH,l(hlPFhIJIAPhIH IIAH,n;AHAJIY J>OJIAIIIAFhl 

A.M. ,ll;oCTIDipOB, r .M . TIOTe6aeBa 

JI.H. rYMHJieB aTbIH,[(aFbI Eypa3IDI ¥ JITTbIK, y HHBepCHTeTi, AcTaHa K,. 

)l{3C - bIH ,n:aMbITbIJiaTbIH HeMece K,aiiTa )l(aH;FblpTbIJiaTbIH 3KOJIOrIDIJibIK, 
)l(;:me TeXHHKa-3KOHOMIDIJibIK, KepceTKiIIITepiH )l(OFapbrnaTy yrniH 6yra3,[(bl )l(gHe 
ra3Typ6HHaJibI K,OH,[(blpFbIJiap,n:bIH; ~bICTbIK, ,n:eHeCiHiH; CbIFbIJIY ~bICbIHbIH; 
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a'.3aIObIHbIH: rrpHHIJJIIIMaJI.IJ:bl )l(bIJIYJibll\ cxeMaCbl MeH rra:ll,r:i:aJibl )l(bIJIYMeH IllbIFap 
ra3,r:i:ap,r:i:aFhI bIJIFaJI.IJ:bI )l(apaTy ¥CbIHbIJI.IJ:bI. 

Eyra3.IJ:bI )l(gHe ra3Typ6ttHaJibI l\OH.IJ:bipFbI UMKJibIHbIH: )l(aHy eHiM,r:i:epiHiH: 
a,r:i:tta6aTaJibII\ rrpoueci MeH )l(aHy KaMepachIHbJH: aFbIH.IJ:bI 6eJiiri MeH ra3 
Typ6ttHaCbIHhIH: cyJihI )l(gHe 6yJihI rrpoueciHe l\aThICTbI ece6i l\apaJI.IJ:bI. 

PROSPECTS OF COMBINED CYCLE POWER PLANTS IN THE 
REPYBLIC OF KAZAKHSTAN 

A.M. Dostiyarov, G.M. Tyutebayeva 

L.N. Gumilyov Eurasian Nation University, Astana 

In order to improve technical, economic and environmental data ofnewly built 
or reconstructed HPP proposed the conceptual flow diagramof the thermal 
combined-cycle gas turbine unit with a decrease in thework of compression of the 
working substance and deep heat recoveryand flue gas moisture. Considered the 
calculation of combined-cycleregenerative cycle gas turbine plant in view of the 
adiabatic processof mixing of combustion products with cooling of the turbine 
settingof the combustion chamber and gas turbine with water and steam vapor. 
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