
OT3hiB 

oq:n-Il(HaJibHoro onnoHeHTa Ha ,nnccepTal(HOHHYIO pa6oTy KonbeBa EBreHHJI IIaBJIOBnqa 

«J1CCJie,I(OBaHHe ropeHHJl )l(lf,I(KOrO TOnJIHBa B YCJIOBHJIX napOBOM ra:JH<l>HKal(HH», 

npe,ncTaBJieHHYIO Ha COHCKaHHe yqeHOM CTeneHH KaH,I(H,I(aTa TeXHlfqeCKHX HayK 

no cnel(HaJibHOCTH 01.04.14- Tenno<PH3HKa H TeopeTHqecKaJI TenJIOTeXHHKa 

B ,nnccepTal(HOHHOM pa6oTe E.II. KonbeBa npe,ncTaBJieHo 3KcnepnMeHTaJibHOe 

nccne,noBaHHe BJIH51HH51 neperpeToro BO.I(JIHoro napa Ha xapaKTepncTHKH npou:ecca 

ropeHHJI pa3JilfqHbiX THnOB )l(lf,I(KOrO TOnJIHBa B OpHrHHaJibHbiX ropenoqHbiX 

ycTpOMCTBaX HCnapHTeJibHOrO THna. 

AKTyaJJbHOCTb TeMbl HCCJie,I(OBaHHJI CB513aHa C perneHHeM TaKOM Ba)I(HOM 3a,naqn, 

KaK CHH)I(eHHe 3KOJIOrlfqeCKOM Harpy3KH Ha OKpy)l(aiOI.IJ;yiO cpe,ny, B TOM qncne, 3a cqeT 

MO,nepHH3al(HH npe,nnpH51THM TOnJIHBH0-3HepreTHqecKOrO KOMnJieKCa Ha OCHOBe 

HCnOJib30BaHH51 HOBbiX 3Hepro3<P<PeKTHBHbiX H 3KOJIOrlfqecKH 6e3onaCHbiX TeXHOJIOrHM 

H o6opy,noBaHH51. KpoMe Toro, Bee qai.IJ;e Ha6niO,naiOTC51 cnyqan nepexo,na TennoBbiX 

ycTaHOBOK, B OCHOBHOM MaJIOM MOI.IJ;HOCTH, Ha HCnOJib30BaHHe ,nerneBbiX 

HH3KOKaqeCTBeHHbiX TOnJIHB, He HMeiOI.IJ;HX B HaCTOJII.IJ;ee BpeMJI IIIHpOKOrO npHMeHeHHJI 

B 3HepreTHKe. K TaKHM BH,I(aM TOllJIHBa OTHOCJITCJI pa3JilfqHbie BH,I(bl ropiOqlfX 

npoH3Bo,ncTBeHHbiX oTxo,noB ( oTpa6oTaHHbie Macna H ,np. ). O,nHaKo, cyi.IJ;eCTBYIOI.IJ;He 

perneHHJI H ycTpOMCTBa 3aqacTyiO He npe,nHa3HaqeHbi ,I(JIJI pa60Tbi C TaKHMH THnaMH 

TOnJIHB, qTo BJieqeT 3a co6o:H ,nonoJIHHTeJibHbiM Bpe,n 3Konornn. TaKHM o6pa3oM, 

He06XO,I(HMa pa3pa60TKa TeXHOJIOrHM, n03BOJIJIIOI.IJ;HX pernaTb 3a,naqy 3KOJIOrlfqecKH 

6e30llaCHOrO HCnOJib30BaHH51 HH3KOKaqecTBeHHbiX )l(lf,I(KHX TOllJIHB H YTHJIH3al(HH 

npOH3BO,I(CTBeHHbiX OTXO,I(OB. 

06beM H CTpyKTypa pa60Tbl. ,l.(nccepTal(HOHHaJI pa6oTa COCTOHT H3 BBe,neHHJI, 

Tpex rJiaB, 3aKJIJOqeHH51, CnHCKa JIHTepaTypbi H3 170 HaHMeHOBaHHM, 3 npHJIO)I(eHHM. 

06I.IJ;HM 06neM ,I(HCCepTal(HOHHOM pa60Tbi COCTaBJIJleT 130 CTpaHHI(, BKJIJOqaJI 41 

pHCYHOK, 7 Ta6JIHI(. 

Bo BBeneHHH o6ocHOBbiBaeTc51 aKTyanbHOCTb TeMbi nccne,noBaHHJI, 

<PopMynnpyiOTCJI u:enn H 3a,naqn pa6oTbi, ee HayqHaJI HOBH3Ha, TeopeTnqecKaJI H 



npaKTMqecKa51 3HaqMMOCTh, <l_:>opMyJIHpyiOTC51 nOJIO)I(eHM51, BhiHOCMMhie Ha 3aiiJ;MTy, 

xapaKTepH3yeTC51 JIMqHhlll BKJia,I( aBTOpa. 

B nepBo:H rnaBe npMBe,neH o63op coBpeMeHHOH HayqHo:H JIMTepaTyphi no 

MCCJie,nyeMOll TeMe. IJpe,ncTaBJieHHhlll aHaJIM3 TeKyiiJ;ero COCT051HM51 MCCJie,I(OBaHMll B 

M3yqaeMOll o6JiaCTM ,neMOHCTpHpyeT HaJIMqMe npo6eJIOB B M3yqeHMM BJIM51HM51 BO,I(51HOrO 

napa Ha ropeHMe )I(M,I(KMX yrneBo,nopo,noB, qTo He no3BOJI51eT B HaCT051IIJ;ee BpeM51 

peiiiMTh nocTaBJieHHYIO B pa6oTe 3a,naqy M Tpe6yeT npoBe,neHM51 KOMnJieKCa 

3KcnepHMeHTaJihHhiX Mccne,noBaHMH. KpoMe 3Toro, B rnaBe no,npo6Ho paccMoTpeHhi 

coBpeMeHHhie MeTo,nMKM M3yqeHM51 TeMnepaTyphi nnaMeHM, CTPYKTYPhi Typ6yneHTHhiX 

nOTOKOB M TenJIOTeXHMqecKMX xapaKTepHCTMK ropenoqHhiX ycTpOHCTB. 

Bo BTOpOH rJiaBe OnMCaHa 3KCnepHMeHTaJibHa51 ycTaHOBKa, Bhi6paHHbie MeTO,I(MKM 

M MeTO,I(OJIOrM51 npOBO,I(MMhiX MCCJie,I(OBaHMll, a TaK)I(e C03,I(aHHbie M MCnOJih3yeMbie B 

pa6oTe ropenoqHhie ycTpOHCTBa, pa3pa6oTaHHbie HOBbie npHH:QMnMaJihHhie TeXHM~eCKMe 

perneHM51. 

B TpeThe:H rnaBe M3JIO)I(eHhi pe3yJihTaThi Mccne,noBaHM51 ropeHM51 ,I(M3eJihHoro 

TOnJIMBa M OTpa6oTaHHOrO MaiiiMHHOrO MaCJia npM napOBOll M B03,I(YIIIHOH ra3M<l_:>MKa:QMM 

B pa3JIMqHhiX ropenoqHhiX ycTpOHCTBaX MCnapHTeJihHOrO TMna. f openoqHbie ycTpOHCTBa 

pa3JIMqaJOTC51 no cnoco6y reHepa:u;MM neperpeToro napa. B aBTOHOMHOM ropenoqHoM 

ycTpOHCTBe neperpeTblll nap npOH3BO,I(MTC51 6e3 MCnOJih30BaHM51 BHeiiiHero 

o6opy,noBaHM51 3a cqeT qacTM Tenna, Bhi,nen51eMoro npH cropaHMM TonJIMBa. ITpH 3TOM 

napaMeTphi napa 51BJI51IOTC51 <l_:>MKCHpoBaHHhiMM. B ,npyroM ropenoqHoM ycTpo:HcTBe nap 

npoH3BO,I(MTC51 3JieKTpHqecKMM naporeHepaTopoM, npH 3TOM pacxo,n M neperpeB napa 

MoryT BapbHpOBaTbC51 B IIIHpOKOM ,I(Mana30He. 

ITpe,ncTaBneHhi pe3yJihTaThi M3MepeHMH TeMnepaTyphi nnaMeHM, pacnpe,neneHM51 

CKOpOCTM B BhiCOKOTeMnepaTypHOM nOTOKe, TenJIOBOrO 3<l_:><l_:>eKTa M KOH:QeHTpa:QMM 

oKcM,noB a3oTa, yrnepo,na M cephi B npo,nyKTax cropaHM51. 113MepeHM51 npoBe,neHhi B 

IIIMpOKOM ,I(Mana30He pe)I(MMHhiX napaMeTpOB, nOCTpOeHbi 3aBMCMMOCTM M3Mep51eMbiX 

BeJIMqMH OT OTHOIIIeHM51 MaCCOBhiX paCXO,I(OB napa M TOnJIMBa. IJpoBe,neHO 

COnOCTaBJieHMe nOKa3aTeJieii ropeHM51 B pe)I(MMaX C napOBOH M C B03,I(YIIIHOH 

ra3M<l_:>MKa:QMell. I10Ka3aHO, qTo MCnOJih30BaHMe neperpeTOrO BO,I(51HOrO napa n03BOJI51eT 

ynpaBJI51Th 3MMCCMeii OKCM,I(OB a30Ta M MOHOOKCM,I(a yrnepo,na M no,no6paTb pe)I(MM, 

2 



o6ecneqiiBaiOIIJ;IIM BbiCOKYIO nOJIHOTY cropaHIDI TOnJIIIBa npii O,[(HOBpeMeHHO HII3KOM 

yposHe Bbi6pocos YKa3aHHbiX spe,IJ;HbiX BeiiJ;eCTB. 

B 3aKJIJOqeHIIII ccpopMyJIIIpOBaHbl OCHOBHbie pe3yJibTaTbl II BbiBO,[(bl pa60Tbl. 

HayqnaH HOBH3Ha pa60Tbl COCTOIIT B perneHIIII nOCTaBJieHHbiX 3a,IJ;aq II 

nonyqeHIIII CJie,IJ;yiOIIJ;IIX OCHOBHbiX pe3yJibTaTOB: 

1. Pa3pa6oTaHhi HOBbie TeXHIIqecKIIe perneHII51 II co3,IJ;aHbi na6opaTopHbie o6pa3Qbi 

OpiiriiHaJibHbiX IIp51MOTOqHbiX )I(II,[(KOTOIIJIIIBHbiX ropenoqHbiX ycTpOMCTB 

IICnapiiTeJibHOrO TIIna MOIIJ;HOCTbiO ,[(0 1 0 KBT C no,IJ;aqeif B 30HY ropeHII51 nOTOKa 

neperpeToro B0,[(51Horo napa IIJIII B03,IJ;yxa. 

2. IlpoBe,IJ;eHa ,IJ;IIarHOCTIIKa cTpyKTYPhi BbiCOKOTeMrrepaTypHoro Typ6yneHTHoro 

noToKa, II3MepeHhi pacrrpe,IJ;eJieHII51 TeMrrepaTypbi B cpaKene, nonyqeHhi ,n;aHHbie o 

nOJIHOTe cropaHI151 TOnJIIIBa II COCTaBe npo,IJ;yKTOB cropaHM51 B liiMpOKOM ,[(Mana30He 

pe)I(MMHbiX rrapaMeTpOB. 

3. Onpe,IJ;eJieHhi pe)I(MMbi ropeHM51 c HII3KIIM co,IJ;ep)l(aHMeM TOKcMqHbiX 

KOMnoHeHTOB (CO II NOx) B npo,IJ;yKTax cropaHM51, noKa3aHo, qTo TaKMe pe)I(MMbi 

o6ycJIOBJieHbi onpe,n;eJieHHbiM 3HaqeHMeM OTHOliieHM51 MaCCOBbiX paCXO,[(OB napa M 

TOnJIMBa. 

TeopeTuqecKaH H npaKTnqecKaH 3uaqUMOCTb pa60Tbi COCTOIIT B TOM, qTo: 

- nonyqeHHbie 3aBMCIIMOCTII ropeHII51 )I(II,[(KMX yrJieBO,[(OpO,[(OB OT napaMeTpOB napa 

Ba)I(Hbl ,[(1151 pa3pa60TKM MO,[(eJieH M pa3BIITII51 COOTBeTCTBYIOIIJ;MX pa3,IJ;eJIOB TeiiJIOcpM3MKll 

M TeopeTMqeCKOM TenJIOTeXHIIKH, a TaK)I(e MeXaHIIKM pearMpyiOIIJ;MX cpe,IJ;; 

- C03,[(aHHbie o6pa3Qbl OpMrMHaJibHbiX np51MOTOqHbiX )I(M,[(KOTOnJIMBHbiX ropeJIOqHbiX 

ycTpOMCTB MCIIapMTeJibHOrO TMna B onpe,IJ;eJieHHbiX pe)I(MMaX pa60Tbl He ycTyrraiOT 

nyqrnMM COBpeMeHHbiM aHaJIOraM B OTHOliieHIIII 3Hepro3cpcpeKTMBHOCTII M 

3KOJIOrMqecKOM 6e30IIaCHOCTII. 

B nepcneKTMBe noJiyqeHHbie pe3yJII>TaThi MoryT 6hiTb McnoJib30BaHbi Ha npaKTMKe 

npii C03,[(aHMM HOBbiX TeXHOJIOrMH, n03BOJI5110IIJ;IIX 3cpcpeKTMBHO MCnOJib30BaTb 

HII3KOKaqecTBeHHbie TOnJIIIBa, a TaK)I(e YTMJIII3I1pOBaTb npOM3BO,[(CTBeHHbie OTXO,[(bl. 

~OCTOBepHOCTb pe3yJioTaTOB IICCJie,[(OBaHM51 o6ecneqMBaeTC51 MCnOJib30BaHMeM 

COBpeMeHHbiX anpo6MpOBaHHbiX MeTO,[(OB II3MepeHMM II o6opy,IJ;OBaHM51, KOTOpbie 

no3BOJI51IOT perniiTb nocTaBJieHHbie 3a,IJ;aqii. B pa6oTe npMBe,n;eHbi ou;eHKH norpernHOCTM 
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M3MepeHMH, nOKa3aHO, qTO ypoBeHb norpeiiiHOCTM cyiiJ;eCTBeHHO HM)I(e BeJIMqMHbi 

Ha6JIIO,[(aeMbiX 3<P<l>eKTOB. 

3aMeqauuH no .LJ:HccepTa:u;uouuoii: pa6oTe 

1. l13BeCTHbi 6JIM3KMe no TeMaTMKe pa60Tbi, B KOTOpbiX M3yqaeTC51 ropeHMe 

)I(M,[(Koro TonJIMBa, pacnniJI51eMoro cTpye:H: neperpeToro B0,[(51Horo napa. Ba)I(HO 6niJIO 6ni 

B ,[(MCCepTa[(MOHHOM pa6oTe 6onee no,n:po6HO OCBeTMTb 3TH pe3yJinTaTbi. 

2. B ,n:MccepTaU:MM ,n:ocTaToqHoe BHMMaHMe y,n:eneHo ou:eHKe norpeiiiHOCTe:H: 

M3MepeHMM, HO B aBTOpe<l>epaTe 3TH CBe,[(eHM51 npe,n:CTaBJieHbi CJIMIIIKOM KpaTKO, B 

qacTHOCTM, B OnMCaHMM BTOpOH fJiaBbl OTCYTCTBYIOT CBe,[(eHM51, n03BOJI51IOIIJ;Me cy,n:MTb 0 

TOqHOCTM onpe,n:eJieHM51 KOH[(eHTpa[(MM TOKCMqHbJX KOMnOHeHTOB B rrpo,n:yKTaX 

cropaHM51. 

3. B TeKCTe ,[(MCCepTa[(MM HeCKOJibKO CMeiiiMBaiOTC51 nOH51TM51 «TeiTJIOBM30p» II 

«MH<l>paKpaCHa51 KaMepa C BbiCOKMM rrpOCTpaHCTBeHHbiM M BpeMeHHbiM pa3peiiieHMeM». 

CospeMeHHbie TennoBM30pni - 3TO ,n:eiiieBnie rroqTM 6niTOBhie rrpM6opni, KOTOpbie 

MCnOJib3YIOT B )I{KX, CTpOMTeJibCTBe, 3JieKTpOTeXHMKe M Me,[(M[(MHe. OHM KaJIM6poBaHbi 

,[(0 200 rpa,n:ycoB, MMeiOT MaTpMU:Y He BbiCOKOfO pa3peiiieHM51, HeOXJia)l(,[(aeMble, 

pa6oTaiOT B ,[(Mana30He 8-12 MKM, HM3KOfO 6niCTpo,n:eMCTBM.H. 

IlOTOMY 6niJIO 6ni 6onee npaBMJibHO MCnOJib30BaTb TepMMH «MH<l>paKpacHa51 

KaMepa». BniCOKoe npocTpaHCTBeHHoe M speMeHHoe pa3peiiieHMe, a TaiOKe Ha6op 

06neKTMBOB M CITeKTpaJibHbiX OITTMqecKMX <l>MJibTpOB, MH<l>OpMa[(M51 0 KOTOpbiX 

npMBe,[(eHa B TeKCTe ,[(MCCepTa[(MM, KaK pa3 ,[(OnOJIH51IOT npMHa,[(Jie)I(HOCTb TaKMX KaMep K 

KJiaccy M3MepMTeJihHhiX HayqHo-Mccne,n:osaTeJibCKMX npM6opos HK-,n:MarHOCTMKM. 

3aKJiroqeuue 

I1ccJie,[(OBaHM51, rrpe,n:CTaBJieHHbie B ,[(MCCepTa[(MM, BbiiTOJIHeHbi Ha COBpeMeHHOM 

HayqHOM ypOBHe, npMBe,[(eHHble Bbiiiie 3aMeqaHM51 B [(eJIOM He CHM)I(aiOT ,[(OCTOMHCTBa 

pa60Tbi. ABTOpe<l>epaT COCTaBJieH C C06JIIO,[(eHMeM ycTaHOBJieHHbiX Tpe6oBaHMM M 

OTpa)l(aeT OCHOBHOe co,n:ep)l(aHMe ,[(MCCepTa[(MM. Pe3yJinTaTbi XOpOIIIO arrpo6HpOBaHbl: 

ony6JIMKOBaHbi B 7 cTaTb51X B HayqHbiX )l(ypHanax, peKoMeH,n:osaHHbiX BAK, nonyqeHo 3 

rraTeHTa P<l>, rrpe,n:cTaBJieHbi Ha KoH<PepeH[(M51X scepoccMilcKoro M Me)l(,n:yHapo,n:Horo 

ypOBH51. 

CqMTaiO, qTo ,n:MccepTa[(M51 E.IT. Konnesa «l1ccne,n:osaHMe ropeHM.H )I(M,[(Koro 

TOITJIMBa B YCJIOBM51X napOBOM ra3M<l>MKa[(MM» npe,[(CTaBJI51eT co6o:H 3aBepiiieHHYIO 
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HayqHO-KBa.JHHlli1KallHOHHYIO pa6oTy. 0Ha BblnOJJHeHa Ha BhieOKOM HayqHOM ypOBHe, 

eo.uep)I(MT HOBbie pe3yJJhTaThi M y.uosneTsop51eT seeM Tpe6osaHM51M, npe,U'h51BJ151eMhiM K 

KaH,UM,UaTeKMM ,UMeeepTaUM51M eornaeHO «I10J10)1(eHMIO 0 npMey)I(,UeHMM yqeHhiX 

eTeneHeil» (noeTaHosneHMe IIpaBMTenheTBa P<D NQ 842 OT 24.09.2013). Ee asTop, 

KonheB EsreHMM IIasnosMq, 3aeny)I(MBaeT npMey)I(,UeHM51 yqeHoM: eTeneHM KaH,UM,UaTa 

TexHMqeeKMx HayK no HayqHoM: eneuManhHOeTM 01.04.14 - Tenno<PM3MKa M 

TeopeTMqeeKa51 TennoTeXHMKa. 

J/, KacbzMoe /(eHuc llempoeul.{, da10 cozllacue Ha 6Kfl10l.{eHue ceoux nepcoHallbHblX 

iJaHHblX 6 iJoKyMeHmbz, C65l3GHHbze c 3GUfumoi1 iJuccepmatfUU Konbeea EezeHU5l 

lla6Jl06Ul.{a, u ux iJallbHeuutylO o6pa6omKy. 

O<l>MUMaJihHhiM onnoHeHT 

KaehiMOB ,Il;eHMe IIeTposMq 

3ase,n:yiOIUMM yqe6Hoil na6opaTopMeM: Ka<Pe.uphi 

<l>M3MqeeKOM M BhJqMeJ1MTeJ1hHOH MeXaHMKM 

ToMeKoro roey.uapeTBeHHoro yHMBepeMTeTa, 

KaH,UM,UaT <l>M3MKO-MaTeMaTMqeeKMX HayK 

no eneu;MaJJhHOeTM 01.04.14- Tenno<PM3HKa 

M TeopeTMqeeKa51 TennoTeXHMKa, 

« 30 » tltJJ~.,~ 2020 r. 
I 

<l>e,n:epaJihHOe roey,n:apeTBeHHOe aBTOHOMHOe o6pa30BaTeJ1hHOe yqpe)I(,UeHMe Bhielllero 

o6pa3oBaHM51 «HauMoHaJihHhiM Meene.uosaTenheKMM ToMeKMM: roey.uapeTBeHHhiM 

YHMBepeMTeT» (TfY) 

A.upee: 634050, r. ToMeK, np. fleHMHa, 36, 

3n. noqTa: denkasymov@gtnail.eom 

Ten. (3822) 52-96-69 
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