
OT3bIB O<l>HII;HAJlbHOro OIIIIOHEHTA 
.l(OKTOpa ¢l13HKO-MaTeMan1qecKHX HayK 

Co6orreBoH: ErreHbI EopncoBHhI 

Ha .n:ncceprnunoHHYJO pa6oTy CoMOBa Cepre.SI AH.n:peeBnqa 

«CBo6o,n:Ha.SI KOHBeKUH.SI ITapOB03.UYIIIHOH CMeCH ITPH HCITapeHHH )l(H.l(KOCTH 

H KOH.l(eHCaUHH ITapa Ha rpaHnuax 3aMKHYTOH ITOJIOCTH», 

ITpe,n:cTaBJieHHYIO Ha COHCKaHHe yqeHOH CTeITeHH KaH.l(H.l(aTa ¢H3HKO-MaTeMaTHqecKHX HayK 

ITO CITeUHaJibHOCTH 1.1.9 - «MexaHHKa )l(ll.l(KOCTH, ra3a H ITJia3MbI» 

JJ:ncceprnunoHHM pa6oTa C.A. CoMoBa ITOCB.SIJUeHa 3KCITepnMeHTaJihHOMY nccrre,n:oBaHHIO 

CB06o,n:HOH TepMOKOHUeHTpaUHOHHOH KOHBeKUHH B fa30BblX CMeC.SIX, 0.l(Ha H3 KOMITOHeHT KOTOpbIX 

ITpeTepITeBaeT ¢a3oBI>Ie ITpeBpaiuemrn ITepBoro po.n:a Ha rpaHnuax 3aMKHyrnH: ITOJIOCTH. Pa6orn 

HaITpaBJieHa Ha ycTaHOBJieHHe YHHBepcarrhHbIX 3aKOHOMepHOCTeH: KOHBeKTHBHoro .l(BH)l(eHH.SI H 

TeITJIOITepe,n:aqH B TaKHX CHCTeMaX, qTo HMeeT KaK <l>YH.UaMeHTaJibHOe, TaK H ITpHKJia.l(HOe 3HaqeHHe .l(JI.SI 

ITOHHMaHH.SI ITpoueccoB B aTMoc¢epe, TeITJI006MeHHbIX aITITapaTax, peKTHcl>HKaUHOHHblX KOJIOHHax H 

.n:pyrnx ycTpOHCTBax. 

AKryaJibHOCTb TCMbl HCCJIC,UOBaHHR o6ycrrOBJieHa He06XO.l(HMOCTbIO pacnrnpeHH.SI 

¢yH,n:aMeHTaJihHhIX 3HaHHH o CB.SI3aHHhIX ITpoueccax TeITrro- H MaccoITepeHoca B ra30BhIX CMec.Six c 

¢a30BbIMH ITpeBpaiueHH.SIMH. Harrnqne HCITapeHH.SI H KOH.l(eHcaum1 KOMITOHeHTa CMeCH ITp1rnumrnarrbHO 

MeH.SieT KapTHHY TeqeHH.SI H TeITJIOITepe,n:aqn ITO cpaBHeHHIO c ecTeCTBeHHOH KOHBeKuneH:, 

o6ycrroBJieHHOH TOJibKO TeMITepaTypHbIM rpa.n:neHTOM. ITpH 3TOM 3KCITepHMeHTaJibHbie HCCJie.l(OBaHH.SI B 

,n:aHHOH o6rraCTH KpaH:He HeMHoroqncrreHHbl, a HMeIOIUHeC.SI TeopeTnqecKHe MO.l(eJIH qacTO ,n:aIOT JIHIIIb 

KaqecrneHHOe OITHCaHHe .SIBJieHHH. ITpaKTHqecKa.si 3HaqnMOCTh pa6oTbI oITpe.n:err.SieTc.SI Heo6xo,n:HMOCThIO 

ITpoeKTHpOBaHH.SI 3¢¢eKTHBHbIX TeITJI006MeHHbIX ycTpOHCTB, CHCTeM KJIHMaTnqecKoro KOHTPOJI.SI H 

YTHJIH3aUHH TeITrra, r.n:e KOHBeKUH.SI BJia)l(HOro B03,n:yxa HrpaeT KJIIOqeByIO porrb. 

B .n:nccepTaUHH ITpe,n:cTaBrreHbI ITOCTaHOBKa 3a.z:i:aqn, OITHCaHHe 3KCITepI1MeHTaJibHhIX MeTO.UOB II 

IIX TeopeTI1qecKoe 06ocH0BaHI1e, KOHCTPYKTIIBHI>Ie oco6eHHOCTII 3KCITepI1MeHTaJihHOH ycrnHOBKII II 

MeTO.l(HKa 3KCITepI1MeHTOB, c¢opMyrrI1pOBaHbl OCHOBHhie pe3yJihTaTbl. TeKCT .l(IICCepTaUIIII HaITIICaH B 

HayqHoM CTHJie, pa6oTa BKJIIOqaeT BBe,n:eHile, qeTbipe rrraBbl, 3aKJI10qeHI1e, CITitCOK JIIITepaTypbl (158 

HaIIMeHOBaHHH) II .l(Ba ITPIIJIO)l(eHil.SI. 06IUIIH ofo,eM .l(IICCepTaUIIII COCTaBJI.SieT 124 CTpaHIIUbI, BKJIIOqa51 

36 pIICYHKOB. 

Bo BBe.ueuuu ITpe.n:crnBrreHa o6iua.si xapaKTepI1CTI1Ka pa6oThI, o6ocHOBaHa aKTyarrI>HOCTh 

BhI6paHHOH TeMbl, c¢opMyrrI1pOBaHbl uerrb II 3a.z:i:aqI1 IICCJie.l(OBaHil.SI, OITIICaHbl HayqHa.si HOBil3Ha, 

TeopeTnqecKa.SI II ITpaKTilqecKa.si 3HaqnMOCTh, a TaK)l(e ITOJIO)l(eHil.SI, BhIHOCIIMbie Ha 3aIUIITy. Oco6oro 

BHIIMamrn 3acrry)l(I1BaeT apryMeHTilpOBaHHhIH Bb16op pa6oqI1x cpe.n: - ocyIIIeHHoro B03,n:yxa, a TaK)l(e ero 

CMeceH: c ITapaMH BO.Ubl II YH.UeKaHa, qTo IT03BOJI.SieT cpaBHIITb BJIIl.SIHile rrerKOH (Bo.n:a) II T.SI)l(eJIOH 

(yH,n:eKaH) ITPHMeCII Ha xapaKTepIICTHKII KOHBeKUHH. 

IlepBaR rJiaBa co.n:ep)l(IIT 061III1pHbIH ofoop JIIITepaTypbl ITO TepMorpaBHTaUIIOHHOH II 

TepMOKOHUeHTpaUIIOHHOH KOHBeKUIIII, c aKueHTOM Ha 3KCITepI1MeHTaJibHbie pa60Tbl. 

CI1cTeMaTI13I1pOBaHI>I MeTO.UhI I1ccrre;n:oBaHH.SI KOHBeKUIIII ITpo3paqHhIX cpe.n:: TepMOITapHbIH, PIV, 

IIHTep¢epoMeTpI1qecKI1H II TeHeBbie MeTO.l(bl. 060CHOBaH BbI6op rorrorpa¢I1qeCKOH IIHTep¢epoMeTPIIII B 

coqeTaHHII c TepMoITapHbIMII Il3MepeHil.SIMII ,n:rr.SI peIIIeHil.SI ITOCTaBrreHHhIX 3a.z:i:aq. OT.n:errI>Hoe BHIIMaHHe 

y.n:erreHO cpaBHeHIIIO CBOHCTB cyxoro II BJia)l(HOro B03.n:yxa, ITOKa3aHO, qTo ITPII TeMITepaTypax .n:o 50°C 

IIX TeITrro¢Il3IlqecKile xapaKTepIICTIIKII ITpaKTilqecKII He OTJIIlqaIOTC.SI, 0.l(HaKO, KaK ITOKa3aHO B 

ITocrre.n:yIOIUIIX rrraBax, HarrI1qI1e ¢a30BhIX ITpeBpaiueHHH .n:a)l(e MarroH: ¢paKUIIII ITapa MO)l(eT 

cyiuecTBeHHO BJIH.SITb Ha KOHBeKTIIBHbIH TeITJIOITepeHOC. 

Bo BTOpoii rJiaBe ITO,n:po6HO OITIICaHa 3KCITepI1MeHTaJibHM ycTaHOBKa II MeTO.[J,IIKa Il3MepeHIIH. 

ABTOpOM caMOCTO.SITeJihHO CITpOeKTHpOBaH II Il3fOTOBJieH KOHBeKTOp B ¢opMe BblT.SIHYTOro 

ITaparrrrerreITHITe.n:a KBa,n:paTHOro ceqeHil.SI 15 x 15 x 320 MM c TeITJIOil30JII1pOBaHHbIMII CTeHKaMII II 
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roptt30HTaJlbHbIMH Me,L(HbIMH Terrnoo6MeHHHKaMH. C03.n:aH ronorpa<lmqeeKHH HHTep¢epoMeTP 

peanr,Horo BpeMeHH .n:mr BH3yantt3aUHH KOHBeKTHBHbIX TeqeHHH. Peantt3oBaHa BenoMoraTennHa.51 

etteTeMa oeymeHH.sI B03.n:yxa e Henonb30BaHHeM ettnHKareneBoro <l>ttnbTpa, qTO n03BOnHnO 

KOHTponttpoBaTb Bna:>KHOeTb Ha ypOBHe 4-7%. ITpttBe,L(eHO no.n:po6Hoe ontteaHHe anropHTMa H3MepeHHH, 

BKmoqa.51 pertteTpaumo HHTep¢eporpaMM ll TepMonapHbIX ettrHaJlOB. Ba:>KHbIM pe3ynnTaTOM rnaBbl 

.srBn.sreTe.sr yenemHoe npoxo:>K.n:eHHe TeeTOBbIX ttenr,naHHH Ha 3TaJJOHHOH 3a.n:aqe o KOHBeKUHH P3ne.sr­

EeHapa .n:n.sr eyxoro B03.n:yxa. 3KenepttMeHTaJlbHO nonyqeHo KpHTttqeeKoe qtteno P:rne.sr Ra* = 1680 ± 55, 
qTo xopomo eornaeyeTe.sr e TeopeTttqeeKHM 3HaqeHHeM 1708 H KnaeettqeeKHMH .n:aHHbIMH. lfaMepeHa 

3aBHeHMOeTb quena Hyeeenr,rn OT Tennoro qttena P3ne.sr Nu(RaT) Henoepe.n:erneHHO 3a noporoM 

yeToliqHBOeTH ll nOKa3aHO, qTO OHa e BbieOKOH TOqHoeTbIO eoOTBeTeTByeT H3BeeTHOH YHHBepeanbHOH 

KpHBOH. BbII10nHeHO queneHHOe MO.n:enttpoBaHHe JJ:ByxMepHOH KOHBeKUHH eyxoro B03,L(yxa 

JJ:ByxnoneBbIM MeTO,L(OM (<i>YHKUH.sI TOKa - BHXpb) B npu6ntt:>KeHHH 06ep6eKa-EyeeHHeeKa. CpaBHeHHe 

paeqeTHbIX H 3KenepuMeHTaJlbHbIX HHTep¢eporpaMM noKa3ano xopomee KonuqeerneHHoe eoBna.n:eHHe, 

qTo· no.n:TBep:>K.n:aeT peanu3aUHIO B .srqe:H:Ke HMeHHO 0,L(llHOqHoro KBa3HJJ:BYXMepHoro KOHBeKTHBHOro BaJla 

ll BbieOKOe KaqeeTBO H3fOTOBneHH.sI yeTaHOBKH. 

TpeThH r JiaBa noeB.sr111eHa ueene.n:OBaHHIO TepMOKOHUeHTpaUHOHHOH KOHBeKUHH fa30BbIX 

eMeee:H: Bo3.n:yxa e napaMH BOJJ:bI H yH.n:eKaHa. .IJ:n.sr o6eeneqeHH.sr 3KenepttMeHTOB e ¢a3oBbIMH 

npeBpa111eHH.sIMH aBTOpOM pa3pa6oTaHbI OpHrHHaJlbHbre KOHeTpyKTHBHbie pemeHH.sr: no.n:.n:ep:>KHBaeTe.sr 

TOHKHH eno:H: :>Kll,L(KOeTH Ha HH:>KHeM Tennoo6MeHHHKe (tteTOqHHK napa) H eneuttanbHbIH .n:peHa:>KHbIH 

Tennoo6MeHHHK e Kanunn.srpHbIMll KaHaBKaMH Ha BepxHeH eTeHKe ( eTOK napa), qTo n03Bon.sreT 

oey111eernn.srTb 3aMKHYTYIO UHpKyn.srUHIO KOH,L(eHeaTa. ITpe.n:ornpa111eHHe KOH,L(eHeauHH Ha onTHqeeKHX 

3neMeHTax peanH30BaHo e noMOillbIO nonHHMHJJ:HbIX HarpeBaTene:H:. ITpe.n:no:>KeHa H 3KenepHMeHTaJlbHO 

o6oeHoBaHa MeTOJJ:HKa onpe.n:eneHH.sr OTHomeHH.sr KOHUeHTPaUHOHHoro H TennoBoro queen P3ne.sr ~ = Rae 
IRaT .n:n.sr Ka:>KJJ:OH eMeeu. Kn10qeBo:H: u.n:ee:H: .srBn.sreTe.sr TO, qTo B yenoBu.srx ¢a3oBbIX npeBpa111eHHH 

.n:aBneHue Haebr111eHHbIX napoB 3aBHeHT TOnbKO OT TeMnepaTypbr, no3TOMY Rae H RaT OKa3bIBaIOTe.sr 

<l>YHKUHOHaJlbHO eB.sr3aHHbIMH. 3KenepttMeHTaJlbHO nonyqeHbI 3aBtteHMOeTH OTHomeHH.sr qtteen P3ne.sr OT 

epe.n:HeH TeMnepaTypbI ~(To): .n:n.sr eMeeH B03JJ:YX-BO,L(.sIHOH nap 3TO nOnHHOM 3-:H: eTeneHH, .n:n.sr eMeeH 

B03,LJ,yx-yH.n:eKaH - nonHHOM 2-:H: eTeneHH. IToKa3aHo, qrn npu To = 25°C npeHe6pe:>KeHtte 

KOHUeHTpaUHOHHbIM MexaHH3MOM npHBO,L(HT K OIIIH6Ke B oueHKe 3¢¢eKTHBHOTO quena P3ne.sr .n:n.sr 

Bna:>KHOro B03,L(yxa npHMepHO B 50% ' a npH T 0 ~ 80°C KOHBeKUli.sI eTaHOBHTe.sr npaKTHqeeKH nonHOeTbIO 

KOHUeHTpaUHOHHo-o6yenoBneHHOH (Rae - lORaT). 

qeTsepTaH r JiaBa eo.n:ep:>KHT pe3ynbTaTbI ueene.n:oBaHtt.sr Tennonepe.n:aqu nptt eBo6o.n:Ho:H: 

KOHBeKUHH fa30BbIX eMeee:H: e ¢a30Bb1Mll npeBpa111emrnMH. ABTOpOM o6Hapy:>KeH H pa3pemeH Ba:>KHbIH 

napa.n:oKe: B eMeeH B03JJ:YX-BO,L(.sIHOH nap IIOKa3aHH51 6oKOBbIX .n:u<P¢epeHUHaJlbHbIX TepMorrap H .n:aTqHKa 

TennoBoro noToKa pertteTpHpYJOT Haqano KOHBeKUHH rrptt pa3nttqHbIX 3HaqeHu.srx ti T. B pa6oTe 

npe.n:no:>KeHa ¢H3uqeeKa.51 HHTepnpernuu.sr 3TOro 3¢¢eKTa, eB.sr3aHHa.51 e cy111ecrneHHbIM BKna.n:oM 

MoneKyn.srpHbIX MexaHH3MOB nepeHoea - TepMOJJ:H<l><l>Y3Hll ll IIOTOKa CTe<l>aHa - B 06111u:H: TerrnOBOH 

noToK. Pa3pa6ornHa MeTOJJ:HKa KoppeKUHH curnanoB e .n:aTquKa TennoBoro noToKa, n03BOn.srIOI11a.sr 

Bbl,L(enHTb KOHBeKTHBHYJO coeTaBn.sr10111y10 TennonepeHoca. IToKa3aHO, qTQ npH rpa.n:ueHTaX 

TeMnepaTypbI 6onr,me 300 KIM BKna.n: TepMOJJ:H<l><l>Y3HH B Tennorrepe.n:aqy Bna:>KHOro B03.n:yxa eTaHOBHTC.sI 

eonoeTaBHMbIM c _BKna.n:oM MaKpoeK01mqecKoro KOHBeKTHBHOro TeqeHH.sI . .IJ:n.sr CMeCH B03,L(yx-yH.n:eKaH 

TaKHe nonpaBKH OKa3aJJHeb npeHe6pe:>KHMO MaJlbIMH H3-3a HH3KOro .n:aBneHH.sr HaCbIIlleHHbIX rrapoB. B 

HTore Bee 3KenepuMeHTaJlbHbre .n:aHHbie o Tennorrepe.n:aqe .n:n.sr o6eux eMece:H: y.n:anocb npe.n:cTaBHTb B 

BH.n:e YHHBepeanbHbIX napaMeTPttqeeKHX 3aBHCHMOCTe:H: Nu(RaE), r.n:e RaE = RaT + Rae - 3¢¢eKTHBHoe 

qttcno P3ne.sr. IToKa3aHo, qrn B Ha.n:KpMTMqecKo:H: o6naeTM rrpM RaE :S 3.5 x l03 3aBMCMMOCTH Nu(RaE) c 

BbieOKOH TQqHoeTbIO anrrpoKeMMMpyeTc.sr CTeIIeHHbIMM <l>YHKUM.sIMM c K03<l><l>MuMeHTaMM, 3aBMC.sIIllMMM OT 

epe.n:HeH TeMnepaTypbI M npHpOJJ:bI CMeeM. 
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B 3aKmoqeuuu no;::i:Be;::i:eHbl HTOHI npoBe;::i:eHHOro HCCJie;::i:oBaHmI, c¢opMyrrHpOBaHbl OCHOBHbie 

pe3yJibTaTbl H BbIBOLJ:bl, HaMeqeHbI nyTH LJ:aJibHeihnero pa3BHTH5I HCCJie;::i:oBaHHH no BbI6paHHOH TeMe. 

B rrpuno~euue BbIHeceHbI BcnoMoraTeJihHbie MaTepttarrb1: Kon nporpaMMbI qttcrreHHOro 

MO,[(em1poBaHH5I TenJIOBOH rpaBHTallJ10HHOH KOHBeKUHH cyxoro B03.[(yxa .[(ByxnorreBbIM MeTO.[(OM 

(¢YHKUH5I TOKa - BHXpb) B nptt6rrmKeHHH 06ep6eirn-EyccttHecKa Ha 5I3bIKe Python (ITpttrro)l(eHHe A) H 

rorrorpaqmqecKHe HHTepcpeporpaMMhI, norryqeHHhie .[(JI5I pa3rrHqHhIX TeMnepaTypHbIX pe)l(HMOB 

(ITpttrro)l(eHHe E). 

Hayqua.H HOBH3Ha pa60Thl He BhI3bIBaeT COMHeHHH H 3aKmoqaeTC5I B crre.[(yIOmeM: 

1. BrrepBoie BbmorrHeHo 3KcrrepttMeHTarrhHOe cpaBHeHHe TepMorpaBHTaUHOHHoii KOHBeKUHH 

ocyrneHHOro B03.[(yxa H TepMOKOHUeHTpaUHOHHOH KOHBeKUHH ero CMeceii c rrapaMH BO,[(bl H 

YH.1l:eKaHa, rrpeTeprreBaIOIUHMH cpa30Bbie npeBpameHH5I Ha rpaHttuax 3aMKHyToii rrorrocTH c 

peuHPKYJI5IUHeii KOH,[(eHCaTa. 

2. · BnepBbie H3MepeHhI napaMeTpHqecKHe 3aBHCHMOCTH OTHorneHH5I Rac!RaT M5I CMeceii B03.[(yxa c 

rrapaMH BO,[(bl H yH.[(eKaHa B ycrrOBH5IX cpa30BbIX rrpeBpameHHH Ha CTeHKax noJIOCTH; OHM 

npe.[(CTaBJieHbI, COOTBeTCTBeHHO, KaK IIOJIHHOMbI TeMrrepaTypbI 3-ii H 2-ii CTeneHH. 

3. BrrepBbie 3KCnepHMeHTaJibHO H3MepeHa H OIIHCaHa Tenrronepe,[(aqa rrpH TepMOKOHUeHTpauHOHHOH 

KOHBeKUHH YKa3aHHbIX CMeceii c <l_)a30BbIMH npeBpameHH5IMH B BH,[(e CTerreHHOH 3aBHCHMOCTH 

Nu(RaE), r.[(e RaE = RaT + Rae. 

4. 3KcrrepttMeHTaJihHO rrpo.[(eMoHcTpttpoBaHo, qTo rrpH rpa.[(HeHTe TeMnepaTypbI He MeHorne 300 KIM 
BKJia,[( TepM0.1l:H¢¢y3HH H nOTOKa CTe<l_)aHa B Tenrrorrepe,[(aqy CMeCH «B03.[(yx-B0,[(5IHOH nap» 

COIIOCTaBHM c BKJia,[(OM KOHBeKTHBHOro IIO,[('heMHO-OIIYCKHOfO TeqeHH5I, qTo Tpe6yeT KoppeKUHH 

H3MepeHHH ,[(JI5I KOppeKTHOro BbI,[(eJieHH5I KOHBeKTHBHOH COCTaBJI5IIOIUeii. 

Hayqua.H u rrpaKTuqecKa.H JuaquMOCTb AHCcepTaIJ.HH 3aKJI10qaeTC5I B norryqeHHH HOBbIX 

3KCrrepHMeHTaJibHbIX ,[(aHHbIX 0 KOHBeKTHBHOM ,[(BH)l(eHHH H Tenrronepe,[(aqe B fa30BbIX CMeC5IX c 

cpa30BbIMH rrpeBpameHmIMH, He06XO,[(HMbIX ,[(JI5I rrpoeKTHpOBaHH5I Terrrroo6MeHHHKOB, 

peKTHcpHKaUHOHHbIX KOJIOHH, CHCTeM Kap610paUHH TOIIJIHBa H .1l:PYfHX ycrpoiicTB. ITorryqeHHbie 

pe3yJibTaTbI MOfYT 6bITb HCIIOJib30BaHbl ,[(JI5I Beptt<l_)HKaUHH TeopeTHqecKHX MO,[(erreii KOHBeKUHH 

BJia)l(HOfO B03;::i:yxa, B TOM qHcrre rrpHMeHHTeJibHO K 3a,[(aqaM cpH3HKH aTMOccpepbI. Pa3pa6oTaHHa5I 

3KCnepHMeHTaJibHa5I MeTO,[(HKa, coqeTaIOma5I rorrorpacpttqecKyIO HHTepcpepoMeTpHIO, TepMonapHbie 

H3MepeHH5I H qHcrreHHOe MO,[(eJIHpOBaHHe, MO)l(eT 6bITb rrpHMeHeHa ,[(JI5I HCCJie,[(OBaHH5I .1l:PYfHX fa30BbIX 

cMeceii. 

BbICOKM CTeneHb o6ocuoBauuoCTu uayqub1X rrono~euuif, BbIBOAOB u peKoMenJJ,au,uif, a 

TaK)l(e JJ.OCTOBepHOCTH pe3yJibTaTOB o6ecneqeHa TIUaTeJibHOH no,[(fOTOBKOH 3KCnepHMeHTOB, 

HCnOJib30BaHHeM arrpo6HpoBaHHbIX MeTO,[(HK H3MepeHH5I TeMnepaTypoI H TeIIJIOBOro noTOKa, 

rrpHMeHeHHeM rorrorpa<i_)ttqecKoro HHTepcpepoMeTpa pearrbHoro BpeMeHH, ycrrernHhIM rrpoxO)l(.[(eHHeM 

TeCTOBblX HCIIbITaHHH Ha 3TaJIOHHOH 3a,[(aqe 0 KOHBeKUHH cyxoro B03.[(yxa, a TaK)l(e COBIIa,[(eHHeM 

H3MepeHHbIX KpHTHqecKHx qttcerr P3rre5I H 3aBHCHMOCTeii Nu(RaT) c H3BeCTHbIMH JIHTepazypHhIMH 

,[(aHHbIMH. L(orroJIHHTeJibHyIO BepHcpHKaUHIO o6ecrreqHJIO qHcrreHHOe MO,[(eJIHpOBaHHe .[(ByMepHOH 

KOHBeKUHH, IIOKa3aBrnee xopornee corrractte pacqeTHbIX H 3KCnepHMeHTaJibHbIX HHTepcpeporpaMM. 

IToBepKa H3MepHTeJibHOH annapaTypoI, KaJIH6pOBKa TepMorrap H HCIIOJib30BaHHe CTaH;::i:apTHblX MeTO.[(HK 

pacqern TenrrOcpJ!3HqecKHX CBOHCTB fa30BbIX CMeceii nO,[(TBep)l(.[(aIOT KoppeKTHOCTb norryqeHHbIX 

KomrqecTBeHHbIX pe3yJibTaTOB. 

Pe3yJibTaTbI HCCJie,[(OBaHH5I npOIIIJIH IIIHpOKyIO arrpo6au,mo Ha BCepoCCHHCKHX H 

Me)l(,[(yttapO.[(HbIX KOHcpepeHUH5IX, BKJIIOqa5J: 3HMHHe IIIKOJibl no MexaHHKe cnJIOIIIHbIX cpe.[( (ITepMb, 

2019, 2021, 2025), ITepMCKHe rn;::i:po.[(HHaMttqecKHe HayqHbie qTeHH5I (2020, 2022, 2025), 

Me)l(.[(yHapO.[(HbIH CHMII03HYM «HepaBHOBeCHbie npouecCbI B CIIJIOIIIHbIX cpe,[(aX» (ITepMb, 2024) H 

npyrne. ITo TeMe ,[(HCCeprnuHH orry6rrHKOBaHO 14 rreqaTHbIX pa6oT, H3 KOTOpbIX 3 CTaTbH B )l(ypHarrax, 
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peKoMeH,n:OBaI:IHbIX BAK, 6 - B )l{ypmurnx, HH,l(eKcHpyeMbIX Web of Science H Scopus, a TaK)l{e 7 
rry6rrHKaIJ;HH B c6opHHKax Tpy.n:os KOHcpepeHIJ;HH. 

ITo TeKcTy H co.n:ep)l{aHHIO .n:Hcceprn:u;HH HMeIOTCa 1aMeqauun. 
1. B ,l(HCCeprn:u;HOHHOH pa6oTe Ha OCHOBe rrpose.n:eHHbIX HCcrre.n;oBaHHH rrorryqeHO Bbipa)l{eHHe 

(2.6), KoTopoe orrHcI>rnaeT 3aBHCHMOCTh qHcrra HyccerrI>Ta OT Terrrroro qHcrra P:mea Nu(RaT) .n:rra cyxoro 

B03,l(yxa 3a rroporoM ycTOHq.HBOCTH. MO)l{HO 3aMeTHTb, qTQ (2.6) (BTOpaa CTpOKa) He BbIXO,l(HT Ha rropor 

ycTOil:qHBOCTH. ITpH KpHTHqecKOM qHcrre P3rrea Ra* ,l(OJI)l{HO 6I>ITh qHcJio HyccerrI>Ta Nu=l. B 

;::i:Hcceprn:u;HH orrpe.n:erreHo, qTQ Ra* = 1680 ± 55; rrpH rrpe.n.eJII>HhIX 3HaqeHHax Ra* rroJiyqaeTca Nu<l. B 

TO )Ke speMa KpHBM H 3KCIIepHMeHTaJibHbie TQqKH Ha pHCYHKe 2.10 IIOKa3bIBaIOT Haqarro poem qHcrra 

HyccerrI>Ta OT 3HaqeHHX Nu=l. 

KpoMe Toro, .UM cpasHeHHa rrpHBO.UHTca 3aBHCHMOCTD Nu(RaT) H3 JIHTepaTypHoro HcTOqHHKa 

[10] (Silveston P.L., 1958) - 3TO BI>Ipa)l(eHHe (1.7). Cpa3y 3a rroporoM ycTOii~BOCTH HCIIOJII>3yeTca 

BTopaa CTpOKa (1.7), KOTopaa TaK)l(e He o6ecrre•msaeT rrepexo.u K rroporoBhIM 3HaqeHHXM H rrpH 

KpHTHqecKoM qHcrre Ra* .n:aeT Nu<l. Mo)l(HO rrocoBeToBaTI> B .n:arrI>HeiirneM paccMoTpeTI> H .n:pyrne 

JIHTepaTypHI>Ie .n:aHHI>Ie, 6orree cospeMeHHI>Ie H TQqHhie. HarrpHMep, 3aBHCHMOCTh Nu(RaT) .n:rra B03.n;yxa 

rrpHse.n;eHa B KHHre: ,[()l(arrypHa H. EcTecrneHHaa KOHBeK:u;Ha: Terrrro- H Maccoo6MeH. M.: MHp, 1983 (CM. 

CTp. 285). 
2. B cpopMyrrax H Bb1pa)l(eH1rnx rrpHcyTcrnyeT KoH:u;eHTpa:u;Ha C. lfasecTHO, qTo He cymecrnyeT 

e)J.HHOro IIOHXTHX KOHIJ;eHTpaIJ;HH. 3TO MO)l(eT 6I>ITb CYMMapHM Macca MOJieKyJI KaKoro-rrH6o 

KOMIIOHeHTa s e.n.HHH:u;e o6beMa cMecH, T.e., serrHqHHa c pa3MepHOCTI>IO rrrroTHOCTH. Mo)l(eT 6I>ITI> 

6e3pa3MepHaa serrHqHHa, HarrpHMep, Maccosaa HJIH MOJII>HM .uorra. "llHcJieHHI>Ie 3HaqeHHX C, no KOTOpbIM 

MO)KHO 6I>rno 6I>I cy.UHTh o pa3MepHOCTH .uaHHoii BerrHqHHI>I, He rrpHBOMTCa. B TeKcTe crre.n;osarro 6h1 

IIOXCHHTb, qTQ IIOHHMaeTCX IIO)J. KOHIJ;eHTpa:u;Heii B )J.HCceprn:u;HOHHOH pa6oTe. 

3. CoHcKaTeJII> co3.uarr BI>IqHcJIHTerrI>HI>Iii KO.U .urra Mo.uerrHposaHHa Terrrrosoii rpaBHTa:U:HOHHoii 

KOHBeKIJ;HH cyxoro B03.n;yxa Ha OCHOBe rrpH6JIH)l(eHHX 06ep6eKa-EyccHHeCKa H rrposeJI cpaBHeHHe 

qHcrreHHhIX pe3yJII>TaTOB c 3KcrrepHMeHTaJII>HhIMH. ITpH6JIH)l(eHHe 06ep6eKa-EyccHHecKa rrpHMeHaeTca B 

crryqae MaJibIX H3MeHeHHH IIJIOTHOCTH cpe)J.bl, 0)1.HaKO HeIIOHXTHO, HaCKOJibKO sapbHpyeTCX IIJIOTHOCTb 

B03)1.yxa B KOHBeKTHBHOH aqeil:Ke B ycJIOBHXX 3KCrrepHMeHTOB. ,[(AA o60CHOBaHHX rrpHMeHHMOCTH 

rrpH6JIH)l{eHHX 06ep6eKa-EycCHHeCKa COOTBeTCTByIOm:He o:u;eHKH 6bIJIH 6I>I )l{eJiaTeJibHbI. 

4. 06Hapy)l(eHO HeCKOJibKO HeTOqHOCTeii B ocpopMJieHHH TeKCTa: 

a). B (2.2) Ha crp. 46 o:u;eHHBaeTCX pa3MepHM BeJIHqHHa, HO pa3MepHOCTb He YKa3aHa; 

6). Ha pHC. 4.2 Ha CTp. 90 MQ)KHO rrpe.urrorrO)l{HTb, qTQ IIITpHXOBM JIHHHX COOTBeTcTByeT TeMrrepaType 

To= 25°C, a He To= 35°C; 
B). He YKa3aHO, B KaKHX e)J.HHH:u;ax CJie.uyeT 6paTb TeMrrepaTypy To B (4.2) Ha CTp. 90 H B (4.13) 

Ha CTp. 98. 

YKa3aHHbie 3aMeqaHHX He CHH)l(alOT o6meii BbICOKOH o:u;eHKH pa6oTDI H He BJIHXIOT Ha 

crrpaBe)J.JIHBOCTb OCHOBHbIX BbIBO)J.OB. ,[(HccepTa:u;Ha BblllOJIHeHa Ha BbICOKOM HayqHOM ypoBHe, 

co.uep)l(HT 3HaqHTeJibHbIH o6neM OpHrHHaJibHbIX 3KCrrepHMeHTaJibHbIX .uaHHbIX, IIOJiyqeHHbIX c 

HCIIOJib30BaI:IHeM 9ospeMeHHOH H Tm:aTeJibHO OTKaJIH6poBaHHOH anrrapaTypnI. 

3a1rnroqeuue. ,[(HccepTa:u;HoHHM pa6orn C.A. CoMoBa asrraeTca 3aKoHqeHHhIM HayqHo­

KBarrHcpHKa:u;HOHHhIM HCCJie)J.OBaHHeM B o6JiaCTH 3KCrrepHMeHTaJibHOH fH.UPO.UHHaMHKH H TerrrrocpH3HKH 

ra30BI>IX cMeceH: c cpa30BI>IMH rrpespameHHXMH. AsTopoM caMOCTOaTerrI>HO pa3pa6oTaHa 

3KcrrepHMeHTaJibHM MeTO)J.HKa, C03)1.aHa YHHKaJibHM rra6opaTOpHM ycTaHOBKa, rrorryqeHbI HOBbie 

pe3yJII>TaTbI, HMeIOm:He Ba)l{HOe 3HaqeHHe )J.JIX llOHHMaHHX KOHBeKTHBHbIX rrpo:u;eccos B napora30BbIX 

CHCTeMax. Pa3pa6oTaHHbIH rro.uxo.u K KOppeKIJ;HH TellJIOBbIX IIOTOKOB c yqeTQM TepMO,l(Hcpcpy3HH H 
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IIOTOKa CTecpaHa rrpe,D;CTaBJI5IeT co6oH: cym:ecTBeHHhIH BKJia.ri; B MeTO.ri;1my 3KCIIepHMeHTaJihHhIX 

HCCJie.ri;oBaHHH KOHBeKIJ;HH MHOrOKOMIIOHeHTHhIX cpe.z:i;. 

ABTOpecpepaT IIOJIHOCThlO COOTBeTcrnyeT co.z:i;ep)l<aHHIO )J;HCCepTaUHH H OTpa)l(aeT ee OCHOBHbie 

IIOJIO)l(eHH5I. 

TaKHM o6pa30M, rrpe.ri;cTaBrreHHruI .ri;HccepTaUHOHHruI pa6oTa «Cso6o.ri;Hrui KOHBeKUH.H 

rrapOB03.IJ:YIIIHOH CMeCH rrpH HCIIapeHHH )l(H)J;KOCTH H KOH)J;eHcau;HH rrapa Ha rpaHHu;ax 3aMKHYTOH 

IIOJIOCTH» Y.IJ:OBJieTBOp5IeT BCeM Tpe6oBaHH5IM I1oJIO)l(eHH.H 0 rrpHCY)l(.IJ:eHHH yqeHbIX CTerreHeH, 

yrnep)l(.ri;eHHhIX rrocTaHOBJieHHeM ITpaBHTerrhcrna P<l> NQ 842 OT 24.09.2013 «0 rropH.ri;Ke rrpHcy)l()J;eHH.H 

yqeHhIX cTerreHeif», rrpe.ri;'hHBAAeMhIM K KaH.ri;H.ri;aTCKHM .ri;HccepTaUHHM, a ee aBTOp - CoMOB Cepreif 

AH.ri;peeBHq - 3acrry)l(HBaeT rrpHCY)l(.IJ:eHH5I eMy yqeHoif cTerreHH KaH.ri;H.ri;aTa cpH3HKO-MaTeMaTHqecKHx 

HayK no crreu;HaJihHOCTH 1.1. 9 - «MexaHHKa )l(H)J;KOCTH, ra3a H IIJia3MhI». 

O<l>nQuaJILHhIH onnoueuT 

Co6orreBa EneHa EopHCOBHa, Be.ri;ym:Hif HayqHhIH coTpy.ri;HHK rra6oparnpirn MexaHHKH 

CJIO)l(HhIX )l(H)J;KOCTeif <l>e.z:i;epaJibHOro rocy.z:i;apcTBeHHOro 6JO.ri;)l(eTHOro yqpe)l(.ri;eHH5I HayKH 

MHCTHTYT rrpo6rreM MexaHHKH HM. A.IO. MurnHHCKoro PoccHifcKoif aKa.ri;eMHH HayK; 

a.z:i;pec: 119526, r. MocKBa, rrpocrreKT BepHa.ri;cKoro, .z:i;. 101, Koprr. 1, MI1Mex PAH, 

www .ipmnet.ru 
Terr.: +7(495)434-00-17 
E-mail: ipm@ipmnet.ru 

J.g Word 2026 r. 
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