
OT3hIB 

Ha a.BTOpecpepaT ,ZJJICCepTaUllOHHO:U pa6oTI,I CllBaKOBa HHKHTbl CepreeBIP!a 

Ha TeMy «Mo~eJIHp0B3HHe MHoro4>a1u1,1x TeqeuHii npH B33HMO~eiiCTBHH 

BbICOKOTeMneparypHblX pacnJiaBOB C BO~Oii», 

npe,nCTaBJieHHOH Ha COHCKaHHe yqeHO:U CTeneHH KaH.[{H,[{aTa <pH3HKO-MaTeMaTHqecKHX HaYK 

no cneuHaJibHOCTH 1.1. 9. MexaHHKa )KH,[{KOCTH, ra3a H nJia3Mbl 

Pa6orn CHBaKOBa H.C. noca.simeHa pemeHHIO . npHKJia,nHO:U 3a,na1D1 o lfllCJieHHOM 

MO,neilllpOBaHHH npoueccoB TenJIO<pH3HqecKoro H rH,npO,nHHaMHqecKoro B3aHMO,neiiCTBIDI 

BbICOKOTeMnepaTypHbIX pacnJiaBOB C B0,[{0:U npHMeHHTeJibHO K rrpo6JieMe rrapOBbIX B3pbIBOB 

H o6ecneqeHHIO 6e3onaCHOCTH g,nepHbIX 3HepreTHqecKHX ycTaHOBOK. Heo6xo,nHMOCTb aHailll3a 

T.SI)KeJiblX a.BapH:U C nJiaBJieHHeM aKTHBHO:U 30Hbl CBSl3aHa C TeM, "CJTO KOHTaKT pacnJia.Ba 

C TenJIOHOCHTeJieM MO)KeT npHBO,nHTb K pe3KOMY BCKHnaHHIO B0.[{bl, pacnpOCTpaHeHHIO B3pbIBHI,IX 

BOJIH H HapymeHHIO ueJIOCTHOCTH Kopnyca peaKTOpa H KOHTe:UHMeHTa. IlonyqeHHble a pa6oTe 

pe3yJibTaTbl Ba)l(Hbl KaK ,n.JUI 3KCnnyaTHpyeMbIX H npoeKTHpyeMbIX B PoccHH peaKTopoB BB3P' TaK 

H .[{JUI HHHOBauHOHHbIX peaKTOpOB Ha 6bICTpbIX HeHTpOHax c T.Sl)KeJIOMeTaJIJillqecKHM 

TenJIOHOCHTeJieM. 

[(eJibIO pa60Tbl .sIBJUleTCSI pa3pa60TKa H peaID13aUHSI MaTeMaTHqecKO:U MO.[{eilll 

MHOfO<pa3HOro B3aHMO,neHCTBHSI C yqeTOM <pa30BbIX rrepexo,noB H C)KHMaeMOCTH cpe.n, a TaK)Ke 

npoae,neHHe TpeXMepHbIX tDICJieHHblX pacqeTOB JIOKaJIH30BaHHOro H KpyrrHoMacmrn6Horo 

B3aHMO,ne:UCTBHSI pacnJia.Ba C B0.[{0:U .[{JUI aHaJIH3a MexaHH3MOB cpparMeHTaUHH H cpopMHpOBaHIDI 

MHorocpa3HOH CTpYKTYPhI TeqeHHSI. 

B pe3yn1,TaTe Hccne,noBaHHSI pa3pa6ornH H peaID130BaH a naKeTe OpenFOAM pacqeTHhrn 

Mo,nyJib fciFoam, ocHOBaHHhrn Ha VOF-rro,nxo,ne H npe,nHa3HaqeHHbrn ,nJU1 Mo,nenHpOBaHIDI 

C)KHMaeMblX MHOrO<pa3HblX TeqeHHH c HHTeHCHBHbIM Me)K<pa3HbIM TeIIJIO- H Maccoo6MeHOM. 

,[(HccepTaHT He orpaHHlfllJICSI CTaH,napTHbIMH MO,neJISIMH naKeTa, a .nonoJIHHJI HX onHcaHHeM 

cpa3oaoro nepexo,na ,n.JUI C)KHMaeMhIX cpe,n. Ilpoae,neHbI TpeXMepH1,1e pacqeTbI napoaoro B3pbma 

0.[{HHO"tJHOH Kanilll pacnJiaBa B BO,ne; ycTaHOBJieHO o6pa30BaHHe KYMYJISITHBHI,IX BOMHbIX 

MHKpOCTpyH, paHee He paccMaTpHBaeMbIX npH aHaJIH3e MeXaHH3MOB B3pbIBHO:U cpparMeHTauHH 

KaneJib pacnJia.Ba B BO,ne; IIOJiyqeHbl HOBbie .[{aHHbie O cpopMHpOBaHHH MHOfO<pa3HO:U CMeCH «Bo,na 

- nap - pacnJiaB» npH HCTeqeHHH B0.[{bl B pacnJia.B . . PacqeTbl BbillOJIHeHbl B TpeXMepHO:U 

IlOCTaHOBKe C HCnOJib30BaHHeM a,nanTHBHbIX ceTOK, qTo n03BOJIHJIO pa3pemaTb Me)K<pa3Hble 

rpaHHUbl H MeJIKOMaCmTa6Hbie CTpYKTYPbl 6e3 pa.BHOMepHoro H3MeJII,qeHIDI BCe:U o6JiaCTH. 

Ban1-1.nauID1 npoae,neHa Ha H3BeCTHbIX 3KCnepHMeHTaJII,HI,IX .[{aHHbIX, BKJIIOqaSJ: 3KCnepHMeHTbl 

Ciccarelli H Frost, a TaK)Ke .[{aHHbie no B3aHMO,neHCTBHIO HMilYJibCHO:U CTpYH B0.[{bl C pacnJiaBOM; 

conoCTa.BJieHHe IlOKa3aJIO corJiaCHe no OCHOBHI,IM HHTerpaJibHbIM xapaKTepHCTHKaM, XOTSI 

aMTIJIHry,na nepaoro pacmHpeHHSI napoaoro rry3b1pSI 3aa1,nnaeTCSI rrpHMepHo Ha 20%. 

HaY"tJHO:U HOBH3HO:U o6na,naeT MaTeMaTHqecKaSI MO,neJib MHOrocpa3HbIX TeqeHH:U C <pa30BbIM 

nepexo,noM ,n.JUI C)KHMaeMbIX )KH,[{KOCTe:U. OHa OTJIHqaeTCSI OT CTaH,napTHbIX MO,neJieii OpenFOAM 

onHCaHHeM <pa30BOro rrepexo,na Ha OCHOBe JIOKaJibHOro TeIIJIOBOro 6anaHca 6e3 3MnHpHqecKHX 

K03<p<pHUHeHTOB H peaJIH30BaHa B pacqeTHOM MO.[{yJie fciFoam. K HOBbIM pe3yJibTaTaM OTHOCSITCSI 

TaK)Ke TpeXMepHbie pacqeTbl, B KOTOpbIX paCCMOTpeH rrpouecc cpparMeHTauHH Heno,nBH)KHOH H 



namKymeHCSI Kanem, pacrn1aaa B HenorpeTOH Bone non neHCTBHeM HMnyJioCa naaJieHHSI H 

ycTaHOBJieHO o6pa30BaHHe KYMYJISITHBHI,IX BO~I,IX MHKpOCTpyH. 

Heo6xonHMO OTMeTHTh, tffO pe3yJioTaTbI, no11yqeHHbie B nHccepTanHOHHOH pa6oTe, 6oIJIH 

HcnoJio30BaHbI B oTqernx no rrpoeKTaM PH<l> H no rocynapcTBeHHOMY 3MaHHIO llIIMex PAH. 

BMeCTe C TeM K conep)KaHHIO aBTOpecpepaTa eCTI, pSin 3aMeqaHHH: 

1. MO.L{yJII, fciFoam, Ha KOTOpOM OCHOBaHa MeTonHKa pacqeTOB, OIIHCaH a pa6oTe CJIHIIIKOM 

KpaTKO. He YKa3aHO, KaKoH H3BeCTHom pemaTeJio OpenFOAM rroJIO)KeH a ero ocHoay H qTo 

HMeHHO H3MeHeHo no cpaaHeHHIO C HHM. 

2. B pacqernx HCIIOJib3YIQTCSI aapHaHTI,I C IIJIOTHOCTI,IO aonoI 500 H 2000 KrlM3
, a TaK)Ke 

C K03<p<pHnHeHTOM TeIIJIOIIpoaonHoCTH 0.3 H 1.2 BT/(M·K). lf3 TeKCTa pa60TI,I HeSICHO, SIBJISIIOTCSI 

JIH 3TH aapHaHTI,I MoneJII,HI,IMH TeCTaMH HJIH OTpa)KaIOT KOHKpeTHbie <pH3HqecKHe ycJIOBHSI (rrpH 

HOpMaJII,HI,IX ycJIOBHSIX IIJIOTHOCTI, aonoI paBHa 1000 KrlM3
, a ee K03<p<pHnHeHT Terr11onpOBO,L{HOCTH 

- 0.6 BTl(M· K)). 

YKa3aHHI,Ie 3aMeqaHHSI He CHH)KaIOT HayqHOH H rrpaKTHqecKOH 3Haql{MOCTH npoaeneHHI,IX 

HCCrrenoBaHHH. 

Cql{TaIO, qTo nHcceprnnHSI CHBaKoaa H.C. npencTaaJISieT co6oii: 3aKoHqeHHyro HayqHo­

HccrrenoaaTefilCKYIO pa6ozy H COOTBeTCTBYeT KpHTepHSIM II.II. 9-14 «IlOJIO)KeHHSI o npHCy)K.L{eHHH 

yqeHolX CTerreHeH», yTBep)K,L{eHHOro IIOCTaHOBJieHHeM IlpaBHTeJibCTBa PocCHHCKOH <l>enepanHH OT 

24_.09.2013 .N2 842, a ee aaTop CHBaKOB H.C. 3acrry)Kl{aaeT npHcy)K.L{eHHSI eMy yqeHoH cTerreHH 

KaHnHnaTa <pH3HKO-MaTeMaTffqeCKHX HaYK no crrenHaJII,HOCTH 1.1. 9. MexaHHKa )KH,L{KOCTH, ra3a 

H IIJla3MbI. 

,n:aro corrracHe Ha BKJIIOqeHHe CBOHX rrepCOHaJII,HI,IX naHHI,IX B noKYMeHTbI, CBSl3aHHbie 

c 3aJIUiTOH KaHnHnaTCKOH nHccepTanHH CHBaKoaa HHKHToI CepreeaHqa, H Ha HX naJibHeHmyro 

o6pa6oTKy . 

.D:oneHT KacpenpM MaTeMaTHqecKoro 

H KOMIIbIOTepHOfO MoneJIHpOBaHHSI CrY, 

K.T.H., non. 
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