
OT3hIB 

Ha aBTOpe<pepaT .n:RCCepTal(RR lila.n:pRHa EBreHIDI IOpbeBWIa 


«l1ccne.n:oBaHRe CTpyKTYPbI BRXpeBblX R MHOr0<pa3HbIX nOTOKOB npRMeHRTenbHO K 


nepCneKTRBHblM TeXHOnOrIDIM TennOBOH 3HepreTRKR», npe.n:CTaBneHHOH K 3aIl(RTe 


Ha CORCKaHRe yqeHoH CTeneHR KaH.n:R.n:aTa <pR3RKO-MaTeMaTWleCKRX HayK 


no Cnel(RMbHOCTR 1.1.9 - MexaHRKa )l(R.n:KOCTR, ra3a R nna3MbI. 


B 2022 ro.n:y CTMO o-qeBR.n:HbIM, -qTO OCHOBHOH np06neMoH MRpoBoro 

c006Il(eCTBa Ha HeCKonbKO 6nR)l(aHllIRX .n:eC5ITRneTRH CTaHOBRTC5I 3HepreTR-qeCKa5I 

6e30nacHocTb. Pe3ynbTaTbI o-qeHb 60nbllIoro 06beMa pa60T, BbII10nHeHHbIX B cTpaHax 

EBponbI R ClIlA, no C03.n:aHRIO Cpe.n:cTB reHepal(RR 3neKTpR-qecKoH 3HeprRR Ha 6a3e 

BeTpoycTaHoBoK R conHe-qHbIX 3neKTpOCTaHl(RH, HeCMOTp51 Ha MHoroMRnnRap.n:HbIe 

3aTpaTbI, no cYIl(eCTBY HR-qero He .n:MR .n:n5I pellieHIDI peMbHblX 3a.n:a-q 

3neKTp03HepreTRKR. HeTpa.n:Rl(ROHHbIe RCTO-qHRKR 3HeprRR (BeTep R COnHl(e) 

Bcne.n:CTBRe HeCTal(ROHapHOCTR cBoero B03.n:eHCTBIDI 6e3 MOIl(HbIX HaKonRTeneH 

3neKTpR-qeCKOH 3HeprRR He MOryr Rcnonb30BaTbC5I B rrpOMbIllIneHHOCTR, Ha 

TpaHcnopTe R npR 3HeprocHa6)l(eHRR 60nbllIRX MYHRl(RnMbHbIX 06pa30BaHRH. 

CTaHOBRTC5I nOH51THbIM (KO Bce06Il(eMy y.n:RBneHl1l0), -qTO yronb, CKopee Bcero, B 

6nR)l(aHIlIRe HeCKonbKO .n:eC5ITRneTRH He TonbKO coxpaHRT CBOR n03Rl(RR B P5l.n:y 

OCHOBHbIX 3HeprOHOCRTeneH, HO, BIIonHe B03MO)l(HO, 6y.n:eT .n:OMRHRpOBaTb. B 3TOH 

CB5I3R CTaHOB5ITC5I -qpe3BbI"4:aHHO aKTYMbHbIMR Rccne.n:OBaHIDI, opReHTRpOBaHHbIe Ha 

CHR)l(eHRe HeraTRBHoro B03.n:eHCTBIDI npo.n:YKTOB cropaHIDI ymeH (B OCHOBHOM 

aHTponoreHHbIX OKCR.n:OB) Ha OKpJ)l(aIOIl(yIO cpe.n:y. O.n:HRM R3 HaR60nee peMbHbIX R 

3<p<peKTRBHbIX BapRaHTOB pellieHIDI 3TOH 3a.n:a-qR 51Bn5IeTC5I C)l(RraHRe yrneH B BR.n:e 

Bo.n:oyronbHbIX cycneH3RH. ECTb P5l.n: y6e.n:RTenbHbIX npRMepOB peanR3al(RR B 

Tenn03HepreTRKe 3TOH TeXHonorRR, HO RX o-qeHb MMO. OKa3MOCb, -qTO TeXHOnOrR5I 

C)l(RraHIDI Bo.n:oyronbHbIX cycneH3RH B TOIIKax napOBbIX R Bo.n:orpeHHbIX KOTnOB 

51Bn5IeTC5I nO-HaCT05lIl(eMY HaYKoeMKoH. ,[(n51 C03.n:aHIDI HayqHoH 6a3bI, 

06eCIIe-qRBaIOIl(eH 3<p<peKTRBHoe IIpOBe.n:eHRe OIIbITHO-KOHCTpYKTOPCKRX pa60T IIO 

pa3pa60TKe TeXHonorRH C)l(RraHIDI BYC, He06xo.n:RMO pellieHRe 60nbllIOH rpyrrIIbI 

HayqHbIX R HayqHo-TeXHR-qeCKRX 3a.n:a-q. O.n:HOH R3 TaKRX 3a.n:a-q 51Bn5IeTC5I pa3pa60TKa 

HayqHbIX OCHOB (<pR3WIeCKRX R TeopeTR-qeCKRX) npOl(eCCOB paCnbIneHIDI 

Bo.n:oyronbHbIX cycneH3RH. ,[(0 nocne.n:Hero BpeMeHR OCHOBHbIe 3aKOHOMepHOCTR 

3TRX npOl(eCCOB He 6bInR YCTaHOBneHbI Ha ypOBHe .n:OCTOBepHOCTR, 

06ecne-qRBaIOIl(eM B03MO)l(HOCTb a.n:eKBaTHoro IIporH03RpOBaHIDI ycnoBRH R 

pe3ynbTaToB npOl(eCCOB paCIIbIneHR5I CMeceH .n:RcneprRpOBaHHoro yrn51 R BO.n:bI. ITo 

3TRM npWIRHaM TeMa .n:RccepTal(RR E.IO. lila.n:pRHa, l(enbIO KOTOPOH 51Bn5IeTC5I 

3KcnepRMeHTMbHoe Rccne.n:OBaHRe CTPYKTYpbI CnO)l(HbIX TYP6yneHTHbIX IIOTOKOB B 

R30TepMR-qeCKRX Mo.n:en51X 3HepreTR-qeCKoro 060py.n:OBaHR5I, 6e3ycnoBHo aKTYMbHa. 

ITPOBOL{5l aHMR3 aKTYMbHOCTR .n:RccepTal(ROHHOro Rccne.n:OBaHR5I E.IO. 

lila.n:pRHa cne.n:yeT OTMeTRTb, -qTO IIO CBORM l(enR, 3a.n:a-qaM, OCHOBHbIM nonyqeHHbIM 

pe3ynbTaTaM R 3aIl(RIl(aeMbIM IIOnO)l(eHIDIM .n:RccepTal(IDI E.IO. lila.n:pRHa 

nonHOCTbIO COOTBeTcTByeT npRopRTeTHOMy HanpaBneHRIO pa3BRTIDI HayKR, 



TeXHOJIOrRH R TeXHRIGI B POCCRHCKOH <1>e,n:epaU:RR «3Hepr03<p<peKTRBHOCTb, 

3Heproc6epe)l(eHRe, 5I,n:epHa5I 3HepreTRKa» (YTBep)l(,n:eHO YKa30M ITpe3R,n:eHTa P<1> OT 

07 RIOJI5I 2011 ro,n:a). 

ABTOP ,n:RccepTaU:RR rrpOBeJI KpyrrHoMaCllITa6Hble 3KcrrepRMeHTaJIbHble 

RCCJIe,n:OBaHR5I R rro.rryLJRJI pe3YJIbTaTbI, B rrOJIHOH Mepe cooTBeTcTBYIOru;Re KpRTepRIO 

HOBR3HbI. K HaR60JIee 3Ha"lJRMbIM, rro MHeHRIO aBTopa OT3bIBa, OTHOC5ITC5I 

CJIe.n:YIO ru;R e. 

1. 	 YCTaHOBJIeHbI ITO pe3YJIbTaTaM 3KCITepRMeHTaJIbHbIX RCCJIe,n:OBaHRH 

OCHOBHble 3aKOHOMepHOCTR rrpou:eCCOB paCrrbIJIeHR5I Bo,n:oyrOJIbHOH 

cycrreH3RR ITHeBMaTR"lJeCKOH <P0PCYHKOH, <pOpMRpYIOru;eH 

BbICOKOCKOPOCTHOH reTeporeHHbIH rrOTOK C KYMYJI5lTRBHOH cTpyeH R 

TOPOR,n:aJIbHbIM BlfXpeM. 

2. 	 Pa3pa60TaHbI HOBbIe crroco6bI yrrpaBJIeHR5I CTpyKTYPOH BRxpeBoro Te"lJeHR5I 

3a C"lJeT pacrrpe,n:eJIeHHOrO BBo,n:a B KaMepy crOpaHR5I. 

3. 	 YCTaHOBJIeHbI xapaKTepRcTRKR reTeporeHHoH CTpyR rrpR BapRaU:RR pacxo,n:a 

"lJaCTRU: yrJI51 R ,n:aBJIeHR5I ra3a B rrHeBMaTR"lJeCKOH <PopCYHKe ,n:JI5I paCrrbIJIeHR5I 

Bo,n:oyrOJIbHOH cycrreH3RR. 

4. 	Pe3YJIbTaTbI RCCJIe,n:oBaHRH CTaJIR OCHOBOH ,n:JI5I pa3pa60TKR TeXHR"lJeCKlfX 

perneHRH ITO peaJIR3aU:RR TeXHOJIOrRH paCrrbIJIeHR5I Bo,n:oyrOJIbHbIX 

cycrreH3RH. 

,UocToBepHocTb pe3YJIbTaTOB ,n:RccepTaU:RoHHoro RCCJIe,n:OBaHR5I B.IO. llla,n:pRHa 

06ocHoBaHa KOMITJIeKCOM MepOrrpR5ITRH, rrpRH5ITbIX ITpR rrpoBe,n:eHRR 

<pYH,n:aMeHTaJIbHbIX Hay-qHblx 3KcrrepRMeHTaJIbHbIX RCCJIe,n:oBaHRH - RCrrOJIb30BaHbI 

cOBpeMeHHble MeTo,n:bI ,n:RarHOCTRKR ra30KarreJIbHbIX rrOTOKOB R cpe,n:cTBa 

perRcTpaU:RR rrapaMeTpoB R xapaKTepRcTRK rrpou:eccoB, 3KcrrepRMeHTbI rrpoBe,n:eHbI 

C IIpRMeHeHReM o6ru;errpRH5ITbIX MeTo,n:OB cTaTRCTR"lJeCKOH o6pa6oTKR pe3YJIbTaTOB 

R3MepeHRH. 

ITpaKTR"lJeCKa51 3Ha"lJRMOCTb pe3YJlbTaTOB ,n:RccepTaU:RoHHoro RCCJIe,n:OBaHR5I 

E.IO. llla,n:pRHa 3aKJUO"lJaeTC5I B TOM, "lJTO OH pa3pa60TaJI ,n:OCTaTO"lJHO peaJIbHYIO 6a3y 

(pe3YJIbTaTbI 3KcrrepRMeHTOB, <pR3R"lJeCIGIe Mo,n:eJIR R RHTepITpeTaU:RR, KOHKpeTHble 

TeXHR"lJeCKHe perneHR5I) ,n:JI5I BbIIIOJIHeHR5I OrrbITHO-KOHCTPYKTOPCKRX pa60T rro 

c03,n:aHRIO TeXHOJIOrRH paCITbIJIeHR5I Bo,n:oyrOJIbHbIX cycrreH3RH. 

B Ka"lJeCTBe 3aMe"lJaHR5I CJIe~eT oTMeTRTb, TepMRHOJIOrR"lJeCIGIe HeTO"lJHOCTR B 

p5l,n:e <pOPM)'JIRPOBOK R CJIOBOCO"lJeTaHRH, RCrrOJIb3YIOru;RXC5I B TeKCTe aBTope<pepaTa. 

ABTOp ,n:RccepTaU:RR RCCJIe,n:OBaJI He MHorO<pa3Hble rrOTOKR. YrOJIb He 5IBJI5IeTC5I 

KaKOH-JIR60 <pa3OH B03.ZJYXa RJIR BO,n:bI, eCJIR RCXO,n:RTb R3 06ru;errpRH5ITbIX B 

MexaHRKe R TerrJIO<pR3RKR rrpe,n:CTaBJIeHRH 0 CrrJIOrnHOH cpe,n:e. DOJIee 

u:eJIeC006pa3HO 6bIJIO RCrrOJIb30BaHRe CJIOBOCO"lJeTaHHH «ra30KarreJIbHble rrOTOIGI» 

RJIR ,n:a)l(e «reTeporeHHbIe ITOTOIGI». 

C,n:eJIaHHOe 3aMe"lJaHRe He CHR)l(aeT BbICOKOH, 6e3YCJIOBHO, ou:eHIGI pe3ynbTaToB 

,n:RccepTaU:ROHHoro RCCJIe,n:OBaHR5I B.IO. llla,n:pRHa. 

TeKCT aBTope<pepaTa HarrRcaH rrpaBRJIbHbIM JIRTepaTypHbIM 5I3bIKOM B 

,n:OKa3aTeJIbHOM CTRJIe. ABTope<pepaT xoporno RJIJIIOCTpRpOBaH. 



Ha OCHOBaHl111 aHaJII13a cO,n;ep)KaHIDI aBTOpecpepaTa ,n;I1CCepTaU;1111 E.IO. 

llia.n;pI1Ha «MCCJIe,n;OBaHl1e CTpyKTYPbI BI1XpeBbIX 11 MHOrOcpa3HhIX nOTOKOB 

npl1MeHI1TeJIhHO K nepCneKTHBHhIM TeXHOJIOrIDIM TenJIOBOH 3HepreTI1KI1» MO)KHO 

C,n;eJIaTb BhIBO,n;, "LITO ,n;I1CCepTaU;1151 COOTBeTcTByeT Tpe6oBaHIDIM, npe,n;'b}lBIDIeMhIM K 

,n;I1CCepTaU;IDIM Ha COI1CKaHl1e )'"IeHOH CTeneHI1 KaH,n;I1,n;aTa CPI13I1KO-MaTeMaTl1"tJeCKI1X 

HayK B COOTBeTCTBl1e C nYHKTaMI1 9-11, 13, 14 IloJIo)KeHI1}l 0 npl1cY)K,n;eHI1I1 )'"IeHhlx 

cTeneHeH, YTBep)K,n;eHHoro nOCTaHOBJIeHl1eM IlpaBI1TeJIbcTBa POCCI1HCKOH 

<Pe,n;epaU;1111 OT 24 CeHT}l6p}l 2013 r. NQ 842, a ee aBTop llia,n;pl1H EBreHI1H IOpheBI1"tJ 

3acrry)KI1BaeT npl1cY)K,n;eHIDI )'"IeHoH CTeneHI1 KaH,n;I1,n;aTa CPI13I1KO-MaTeMaTI1"LIeCKI1X 

HayK no CneD;l1aJIhHOCTI1 1.1 .9 - MeXaHI1Ka )K11,n;KOCTI1, ra3a 11 nJIa3MhI. 

,l(OKTOP CPI13I1KO-MaTeMaTl1"tJeCKI1X HayK 

(01.04.14 - TenJIocpl1311Ka 11 TeOpeTI1"LIeCKa}l TenJIOTeXHI1Ka), 

Ilpocpeccop Ha)'"IHO-o6pa30BaTeJIbHOrO u;eHTpa M.H. EYTaKoBa 

I1H)KeHepHOH mKOJIbI 3HepreTI1KI1 

<Pe,n;epaJIbHOrO rocy,n;apcTBeHHoro aBTOHOMHoro 

06pa30BaTeJIhHOrO Y"LIpe)K,n;eHI1}l BhIcmero 06pa30BaHIDI 

«HaU;110HaJIhHbIH I1CCJIe,n;oBaTeJIhCKI1H 

TOMCKI1H nOJII1TeXHl1"tJeCKI1H YHI1BepCI1TeT» 

14.10.2022 

Ilo,n;nl1ch I.B. KY3Heu;oBa y,n;ocTOBep}lIO: 

51 KY3Heu;oB reHI1H BJIa,n;I1Ml1pOBI1"LI, ,n;aIO corJIaCl1e Ha BKJIIO"LIeHl1e CBOI1X 

nepCOHaJIhHbIX ,n;aHHbIX B ,n;oKYMeHTbI, CB}l3aHHble C 3aII(I1TOH ,n;l1ccepTaU;1111 E.IO. 

llia,n;pI1Ha, I1I1X ,n;aJIhHeHII.I)'IO o6pa6oTKY. -----/('~ .-/{->'. q /~~:/) 
~~-----,..-:? Z '1 ' ( I /', '- / ~ 
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