CTAABNPOEKT

</HCTUTYT TENNOBbIX METANNYPrUYECKNX arPeraTos i TEXHONOrMil «CTaNbAPOEKT»
(OBLWIECTBO C OFPAHWYEHHOMN OTBETCTBEHHOCThLI0)

OT3bIB
Ha JiMccepTaluoHny o padboty Bonoauna Anexcess Muxaiinosuya «M3yqyenune BaastHust
CBOOOHOI KOHBEKIHM Ha THIPOMHAMHUKY Ieqeii ¢ 0ap0oTaKHBIM CJI0EM THIIA Meveil
Bamioxosa u Pomeut ¢ nesbio pa3paGorku MeTOI0B NOBBIMICHAS X YAeJIbHOMH
MPOH3BOINTEIBLHOCTH, TIPE/ICTABICHHYIO HA COMCKAHKE YUEHOM CTEIICHHN KaH UIaTa
TCXHUHECKHUX HayK 110 CrienuanbHOCTH 05.16.02 «MeTamtyprust 4epHbIX, IBETHBIX K PEAKAX

MCTAJIJIOB»

AKTyaJIbHOCTH paloThl

B reopernueckom miane muccepranys BechMa aKTyalbHa, IOCKOJIbKY B JIONIOJIHEHHE K
COBPEMEHHBIM METOZIaM KOMITBIOTEPHOTO MOJICIMPOBAHKS MHOTO(A3HBIX IIOTOKOB, B TOM UHCJIE
rasoxuAKoCTHBIX cucteM (Direct numerical simulations, Euler-Euler approach, Euler-Lagrange
approach, Volume of fluid method, Boltzmann lattice approach ¥ J1p.), UMEIOIAM CBOM
AAOCTOMHCTBA W  OrPaHUYCHHS, pPa3BUBAECT HOBBIM IOAXOA, IPOOIDKAIOMMNA  METON
KBasuromorenHoii assr (Quasi single-phase approach) B mpuGmKenHUHU MOIU(UITPOBAHHOMN
TEOPHUH CBOOOTHOM KOHBEKIHH.

AKTyalbHBIMA TPENCTABISIOTCS ¥ Pe3yNbTarsl MAaTeMATHYeCKOro MOJIETUPOBAHNS,
TPOBE/ICHHOIO METOZOM IpAMOTO HYMCICHHOIO pacyeTa THIAPOAMHAMHKA M MaccolepeHoca
(DNS, 6e3 mnpuBieueHus IONOJHUTEIBLHBIX MOETEH TypOyJEHTHOCTH), B TIPHIOKEHUH K
YCJIOBHSIM 6apOOTaXHBIX PEAKTOPOB YEPHOMN M IBETHOM METAJLTyprui — COOTBETCTBEHHO, 164N
Poment u nean Bamioxosa. Bripaboranusle IpuHIpIG! 1 PEKOMEH/TAIMK TI0 Iy THEBOMY PEXKHMY
HATPaBJICHBl Ha [OBBINICHUE 3(GEKTHBHOCTH PaGOTHI STHX NPOMBIILIEHHBIX AarperaroB
(YCTOMYMBOCTH, YNENBHOM IPOU3BOAMTENBHOCTH U ApP.) H MOryT OBITh HCIIOJNB30BaHBI MPH
IPOEKTUPOBAHHUM.

JloCTOBEPHOCTE  MPOBEIEHHBIX  HCCIEIOBAHMIA HOATBEPXKAACTCS  XOPOIIMM
COOTBETCTBUEM HHCIICHHOIO pacueTa OOKOBOH MPOJAYBKM XHAKOH BaHHBI B IIy3BIPHKOBOM,
ICPEXONHOM ¥ CTPYHHOM PpEXMMaX [aHHBIM HE3aBHCHMOTO DKCIEpHMeHTa. Pacuersi

IIPOBOAKJINCE C UCIIONBE30BaHUEM CYNEPKOMIIBIOTEPA.
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Hay4nas HOBH3HA Pe3y/IbTATOB HCCJIEIOBAHMS 3AKJII0UACTCS B CJICAYIOIIEM:

1. Teopernuecku o6ocHOBaHA IPUMEHUMOCTS MOAM(UIMPOBAHHOM TEOPHH CBOGOHOM
KOHBEKIMH K MOIEITHPOBAHHIO TA30)KUIKOCTHBIX TEYECHMUIA.

2. Cosnana HecTauMOHAPHAS MaTeMaTHIECKask MOJETb THAPOIMHAMHIKH 6apGOTaKHOTO
CIIOA ¢ OOKOBBIM JyTheM, Y4MThIBAIOIas b(eKTsl NepeMeHHOH MIOTHOCTH ¥ 3(heKTHBHOMN
BS3KOCTH OMHApHOM cMecH.

3. MUsydueHsl TUIPONWHAMMYECKHE W SHEPIETHYECKHE XAPAKTCPHCTHKH, a TAKIKE

30HAJIbHOCTE I'PABUTALIMOHHOTO NEPEMEIIMBAHS BAHHEI B Pa3JIMYHBIX pEXXUMaXx IIPOAYBKH.

Hayunas 3H2aYAMOCTB Pe3y/bTATOB MCCAEAOBAHHMI 3aKII0YaeTCS B 0GOCHOBAHHM M
KOMIBIOTEPHO¥ peaju3aluy HOBOIO IIOAXOAA K MOJEIMPOBAHHMIO Ta30)KUIKOCTHBIX CHCTEM,
BEIPAOOTKE IPVHIMIOB THAPOAMHAMHYECKOTO pPEXHMA METAUlyprHUeCKHX [eded ¢
6apboTaxHbIM  ClOEM, OpH  KOTOPOM  OOECIEYMBAETCS  CYLIECTBEHHOE  IIOBBIIECHHE

MPOU3BONUTEIILHOCTH IIPOMBIIIJICHHBIX arperaros.

IIpakTideckoe 3HayeHHe paGoThl 3aKII0YA€TCS B CO3MAHHM  MOJIEILHOTO
IIPOrPaMMHOI0  KOMIUIEKCZ, — TO3BOJIIOLICTO  PACCUMTBIBATE  OCHOBHBIE  I1apaMeTphI
OapboTupyemMOl  KMAKONH BaHHBL, B pa3paboTKe PEKOMEHJAUMH MO  ONTHMH3ALHH
TUPOIMHAMUIECKOTO  PEeXUMa METAUIyPrU9eCKuX 0apOOTaXKHBIX pEAKTOPOB THNA II€YM
Banioxosa u Poment. OtmeTum, uT0 pa3pabOTaHHAsS METO/MKA PACUETA YIKe HCHIONB3YeTCs [PH
TPOCKTHPOBAHYY O2POOTAKHBIX DEAKTOPOB IS NEpepaGOTKH IPOMBINIICHHBIX OTXOAOB (YTO

HAIUIO OTPAXEHUE B IPHIIOKEHHOM AKTE BHEPECHHUS).

Bomnpocs! 1 3ameqaHus.

CocrosiBimascs MUCKYCCHS 10 TPEACTABIECHHOH paboTe BHISBHIA HECOIIACHE C
HEKOTOPBIMH TEOPETUUCCKUMU TOJOKEHHUSIMH, DPa3BHUBACMBIMH aBTOPOM. JTO, OJHAKO, HE
CHIDKACT OOLIeH IONOKHUTENBHOM ONEHKH IHCCEePTallly, MOCBAIEHHON pa3paGoTKe HOBOTO
MOZAXON2 K MOJIENMPOBAHUIO Ia30XKUAKOCTHRIX cucTeM. Ilo paGote uMmerorcs crieayrompme
BOIIPOCH! ¥ 3aMEYAHHS:

1. 3auem, wumes mNONHYIO CcHCTeMy ypaBHEHHH, 3a7aBaTh B (YPMEHHOM 30HE
CHCIM(UYecKue YCIOBUS — OTHO3HAYHOCTH, COACPXKAINME OMIUPHUECKH IOAGHpacMbIE
xoa(punumentr? Kak nokassiBaeT npaktuka pacyetoB Meromamu CFD, mo6as IIPOIyBKa
ONHUCHIBACTCS 3aIaHUEM CKOPOCTY ¥ ra30CO/IEPXKAHMA Ha BBIXOJE U3 Ay THEBOIO yCTPOUCTBRA.

2. Ha puc. 2 m puc. 4 aBropedepara CBeTIHIM TOHOM IOKAa3aHBl OGNACTH, IE
UPHCYTCTBYeT —rasoBas Gasa. PHCyHKM pa3lensHO  IEMOHCTPHDYIOT — pacHpeleleHHs

BEPTHKAILHON M TOPU3OHTANBHON KOMIIOHEHT CKOPOCTH B ITy3BIDKOBOM (DHC. 2) H CTpyHHOM



(puc. 4) pexcumax. Kak Moxer ObITh, 9T0 00GNAacTH, coxepamme rasoyio ¢asy, Ha mapax
pucyHKkoB (2a u 26), (2B u 2r), (4a u 46), (4B u 4r) passarcs?

3. AbBcomotsble nupsI, NPUBOAUMEIEC B pasjielie «HaydHOM HOBH3HED» aBTOpedepara,
HE MMEIOT CMBIC/Ia 0e3 yKa3aHHs KOHKPETHBIX YCIIOBHH, K KOTOPHIM OHH OTHOCSITCA.

4. B muccepranum BBenmu S)OEKTHBHBIMN KO3(D(UIHUEHT IUHAMHYECKOM BS3KOCTH

OUHAPHO¥ cMeCH, KOTOPBIH MPEIUIOKEHO PACCUUTHIBATE TIo hopmyre (. 5 aBTopedepara):
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Mexmy Tem, 06BI9HO HCLIONB3YETCS Apyras GopMyna:

py = 10+ 1, (1-0)

O6e hopmyIibl cripaBeIMBEI NPH KPAHHUX 3HAYEHUSX () E[O,l]. ITocmoTrpum, ofHako, Ha

ouenky [, mpu, Hanpuwmep, ¢=0,5. Pacuer no nepBoii dopmyse, ¢ yderom K, <<,u9,c , JaeT
HETIPaBONONOOHBIM pe3yIbTar:
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B T0 e Bpems1, pacueT 1o BTOPO# JaeT pesyibTar (U3MUECKY BIIOTHE OUCBHIHBIIA
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Io HameMy MHEHWIO HCTIONB30BaHHE B Ga30BBIX YPABHEHHSIX MOIEIH TIEPBOi (BOPMYIIB!
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HCIIPaBOMOYHO.
BrickazaHHBIE 3aMeYaHus 110 AUCCCpTAlMU HOCAT CKOpEE JII/ICKYCCI/IOHHHﬁ XapaxkTep U HE

CHMIKAIOT LICHHOCTH IIPOBEACHHOI'O UCCICIOBAHMA.

[lpencrasnennas paboTa SBISETCS 3aKOHYEHHBIM MCCIEIOBAHMEM M BBINOJHEHA HA
JOCTAaTOYHO BBICOKOM HAy4YHOM YPOBHE. PeIIEHHBIE AMCCEPTAHTOM 3aiadd NPEJCTABJIAIOT HE
TONBKO OYCBHIHBIM HAy4YHbI HHTEpPEC, HO W WMEIOT 3HAYEHHE B KAa4EeCTBE METONMKHA W
IPOTrPaMMHOTO IPOJYKTa, IO3BOJSIIOIIUX ~ TIOBBICHUTH spdexTuBHOCTE  paboTsI
METaJUTY Pru9ecKux 6apOOTaXKHbIX PeakTOpPOB.

Huccepranus oTBeUaeT TPeOOBAHUSIM, PENBSBISIEMBIM K KaHIHIATCKUM JUCCEPTALUSM,
a ee aBTOp, Bonomun Anexceli MuxaitioBud, 3acilyXHMBaeT NpPUCYKICHHS €My CTCIEHH
KaHquara TEXHHYSCKUX Hayk 1o crenuanbHocT 05.16.02 - «Mertamutyprust YepHBIX, IBETHBIX
U PEAKHX METaJUTORY.

Hoxnan mucceprarTa mo MarepuanaM paboTsl 3aciyllaH ¥ OGCYXISH Ha 3acCefaHdH
Hay4HO-TeXHI4Yeckoro coBera MuctutyTa «Cramsnpoekt» 11 mapra 2020 . OT3BIB COCTaBIICH

IIO pe3ysIsTaTaM 00Cy KICHHS.

Jupekrop, O.T.H. Ycaues A.b.



