BIAI'YK
odILIHHOrO ONOHEHTa ABpaMeHka AHapisa OsexkcaHapoBHYa
Ha aucepraniiHy podoty MisionoBa Baaauciaasa BiTaJjioBHua
Ha TeMy «IIporHosyBanHs pe:KHMiB NOripiIeHOro TenjioooMiHy B

NepCNeKTHBHHUX peakTopax 1V mokoJIiHHA 3 HAAKPHTHYHHUMH
napamMeTpaMH TeNnJOHOCIA,

[IoJaHy Ha 3100yTTs HAYKOBOI'O CTyIIEHS JOKTOpa (ijtocodil
3a criellaJIbHICTIO 143 — «ATOMHA eHEpPreTHKaY.

AKTYaJIbHICTb TEMH AHCEpTALil

3 TOYKHM 30py pO3BUTKY IIEPCNEKTHBHHMX AaTOMHHX €HEeproreHepyro4yux
TE€XHOJIOI'HA peakTopiB IV mokojyiHHA HaiO1IbII MOBHO BIAIOBIZA€ MparMaTU3My Ta
KOHCEPBAaTHBHOCTI rajly3l KOHUENT 3 HAAKPUTHYHHMH IapaMeTpaMH TeIUIOHOCIA. 3
HayKOBOl TOYKH 30py IOCIIJDKEHHS SKI BUKOHYIOTBCA IJiS MaiOyTHbOI aTOMHOI
€HEpreTUKU MOBUHHI O0a3zyBaTHUCs Ha ampoOOBaHHX METOHaX, SIKI MalOTh MiHIMAJIbHY
KUIBKICTh HEBHU3HAYEHOCTI KIHLIEBOIO pE3yJIbTATy, IO MiATBEPIKYETHCS IOCBIIOM

BIOPOBA/PKEHHSI Ta EKCIUIyaTallll peakTOPHHUX YCTAaHOBOK MHHYJIMX IOKOJIHb. 3
TEXHIYHOI TOYKH 30py OOJIalHAaHHSA IE€PCHEeKTUBHOIO €HeprobJIoKy IOBHHHO
O6a3yBaTHCs Ha ICHYIOYIM YHIQIKallli HOMEHKJIATypd BHPOOHHIITBA. 3Ba)KalOuM Ha
CBITOBY TE€HICHIIIIO POCTY IUTOMOI LIHU CIIOPY/KEHHS €HeprobJIOKiB ITOKOJIIHE 3/3+,
BHIIle 3a3HA4Y€Hl aCIeKTH B CYKyNmHOCTI 13 miaBumeHHAM edektuBHOcTI (KK]I)
IO3BOJISIFOTh  IIEPCIEKTUBHOMY KOHLIENTY KOHKYpyBaTd 13 anpoOOBaHUMHU

TexHoyoriiMid. Ha BiAMIHY BI1J I1HIIMX KOHLENTIB peakTopiB IV IOKOJIHHS,
TEXHOJIOTIS 3 HAJAKPUTHYHUMHU IapaMeTpaMU B MEPCMNEKTUBI JO3BOJHUTH CYTTEBO
3HU3ATH METAJIOEMKICTh E€HEpProbiiIoKy NpHUHaWMHI 13-3a 3MEHIIEHHS B 5-8 pasiB
MacCOBOI BHUTPATH TEIUIOHOCIA (13-3a ICeBIO()a30BOr0 Mepexoay) IMpH Tik camii
€HEeprOHaBaHTAXXEHOCT! aKTUBHOI 30HMU. lle Takox mpu3Bene IO CYTTEBOIO
3MEHIIEHHS MaWJaH4YMKy IE€pCIEKTUBHOl €JIEeKTpOCTaHIli. baraTopiyHHMM IOOCBIJ
eKCILTyaTallil NapoBHUX KOTJIIB 3 HaJKPUTUYHUMH IMapaMeTpaMH IO3BOJIMTH 3HAYHO
[MOJIIMILMTHA HAYKOB1 AOCIIIXEHHS B 00J1acTl MaTepiajo3HABCTBA JJII BUTOTOBJICHHS
BHUCOKOTEMIIEPATYpPHOro obJiafHaHHA 31 CTPOKOM Ciy0u 60+ pokiB. AKTyaJIbHICTE
HAIIpsSIMKY He BUKJIMKA€ CYMHIBIB.

[IpobyieMa MOrIpIIEHOr0 TEIUIOOOMIHY, K 1 (PEHOMEHY Terionepenayi IMpH
HaJKPUTHYHHUX IapaMeTpax CyTTEBO BIAPI3HAETHCS 3 TOUKHU 30py yMOB 00irpiBy. Ha
BiZIMIHY BlJ €JIEKTPUYHOIO (€KCIIEpUMEHTH) €HEPrOBHALIIEHHS YU OO0IrpiBy KaHalllB
13-3a 3rOpsHHA NainuBa (BUIIPOMIHEHHS), SAEpHE TEIUIOBHAIIEHHS Ma€ CYTTEBHUH
3BOPOTHIH 3B’SA30K K 10 TEMIIEpaTypl TEILIOHOCISA, [0 BU3HAYa€ ryCTHHY, TaK 1 MO
TEMIIEpPATypl TEIJIOBHAUIAIOYMX €JIeMEeHTIB. 3BaXKalou¥ Ha eKCTPEMAJIbHY ITOBEMIHKY

TEIUIO(PI3UYHHX BIACTUBOCTEH B 06JacTi mceBmOo(a30BOi TeMIEpaTypH, YMOBH



OYaTKy IOTrIPIIEHOr0 TeII00OMIHY MOXYTh B 3HA4Hii Mipl BiJIpI3HATUCSA B
POTOYHI! YaCTUHI pehepeHTHOI KOHCTPYKIIil aKTUBHOI 30HH.

3 TOYKHM 30py IPOrHO3Yy MOTIpIIEHHs TEIUIOBiIadi iICHYIOTh CYyTTEBI IIPpOOIEMH
K IIPH y3arajJbHEH]1 €KCIIEPUMEHTAIbHUX JOCIHIIKEeHb, TaK i Mpu 6e3rnocepeTHEOMY
PO3paxyHKy pEeXHMiB 13 BUKOPUCTAaHHSM HaIliBEMITIpHYHOI Teopii TEMI000MIHY, sKa
0a3y€eTbCs Ha METOAAaX PO3paxyHKOBOI TeIUIOriapaBiikd. PakTHYHO Lie 03HAYaE, IIo
ICHYIO4Yl MiXOAW Ta MPOrpamHi 3aco0H, sKi JOCHTH J0Ope 3apeKoMeHAyBallu cebe
IpU CHCTEMHOMY aHalli3i TEIUIOTiApaBIi4HOrO CTaHy iICHYIOYMX €HeprobJIOKiB, a
TaKOXX METOJM PpO3paxyHKOBOI TIiJpOoJWHAMIKM B IlepeBaXHid OiNbIIOCTI HE €
NMPUAATHUMH Ta MOTpeOyIoTh agamnTalii abo x po3poOku crielu(piyHUX KOMIB.

[IpencraBneHi B qucepTauiiHii po6oti ®inoHosa B.B. pe3ynpraTi IpUCBIYEHI
MpoOjeMaTUll NPOrHO3y PEXHUMIB IMOTripIIEHOr0 TEIUI00OMIHy caMe€ B YMOBax
€HEPrOBUJJIEHHS B IEPCIEKTHBHUX aKTHMBHHUX 30HaX. 3alpOIIOHOBaHi CIEllialbHI
METOIH OQHOBHMIPHOI TEIJIOTiApaBIIiKM MiABUIIEHOI CTabiIbHOCTI, @ TAKOX IIIXO/H,
O MO3BOJIAIOTH 3aCTOCOBYBAaTHM IepeBard 3a ()i3HYHOIO HAITOBHEHICTIO METOJIB
PO3pPaXyHKOBOl TEIUIOTIOPABIIKH, SK aJbTEpHATHUBY 3aCTOCYBaHHS HESIBHHUX
kopelsamii. Po3pobiieHi Ta peanmizoBaHi MoOJEJl 3aCTOCOBaH1 0Oe3rocepeaHBO s
OJHOTO i3 NMOTEHLIMHMX KOHIENTIB MaJoro-MoayiabHOro peakropa mnpoekry ECC-
SMART 3 HaAKpUTHYHHMH I1apaMeTpaMH TeILIOHOCid. TakuM YHHOM, IpEeACTaBIIEH]
B poOOTI AOCIKEHHS, 1]iel Ta 1X peaii3alllsi € aKTyaJlbHUMH Ta CIIPSIMOBaHHMMH Ha
BUpIIIEHHS CHELIaIbHUX IHWTaHb TEIUIOTiApaBiigyHOl HAAIHHOCTI II€PCIIEKTHBHHUX
BOJO-BOJSHHUX peakTopiB IV MokomiHHS.

TAa HOBH3HAQ

HaykoBa HOBHM3Ha pe3ylbTaTiB AMCEPTAL[iHHOIO IOCIIIDKEHHS IIOJArac€ B

HaCTYIIHOMY:
1. Bmepumie Metoa nepedaTOYHMX MaTpUlp AaJallTOBaHO [UIA  3ajay

Hei30TepMiY4HOI  TEIUIOTIAPaBIIKM INPH  E€KCTPEMAIbHO-HENHIAHIA  IOBEAIHII
Teru10(i3HYHUX BIACTUBOCTEH TEIJIOHOCIS.
2. Bnepiie po3pob6iieHO croci6 CyMICHOrO po3B’s3aHHA IM(EpEeHLINHUX Ta

TpaHCLIEHACHTHUX pIBHAHb OJHOBHMIDHOI TEIUIOTIAPABIIKA 3 BHUKOPHUCTAHHAM
yHi()iKOBaHOro (opMaii3My, IO 03BOJII€ MiJABHIIUTH HaAiMHICTh pPO3PaxyHKIB
peXHMiB HEJIiHiHHOrO TEMIO0OMIHY.

3. Bnepme 3aificHeHO apanTanilo MnobyaoBaHUX HaMiHHMX (ITiABHIIEHO]
cTabiIBHOCTI) METOAIB  OAHOBUMIPHOI  TEIUIOTIAPABIIKM Ui JABOBHMIPHOIL
MOCTAHOBKM y HaOJIMDKEHH] «BY3bKOro kaHamy». Ilo6ymoBane cnpsbkeHHs 1D-2D
3alIpONIOHOBAHMX METOJIB Ha OCHOBI AH(epeHHIHHHX (YHKIIH I1HTEHCUBHOCTI
JYcHMalli eHeprii Ta TEIIO0OMIHY, a TaKOX IOJI THCKY, Ha OCHOBI YOr'0 OTPUMAHO

niaxig, mo o6’exqHye nepeBard cucteMHuX KoziB ta CFD.




4. 3anpomnoOHOBAaHO Ta MPEJCTaBIEHO OCOOJMBOCTI IMIUIEMEHTaLllli B IaKeTH
OOYMCITIOBAIILHOI TIAPOAMHAMIKM TPOCTOI ajanTalnii ABO30HHOI TeMIepaTypHOI
PUCTIHKOBOI QYHKIi1 6a3yr04ich Ha 30HIOBHX AOCIIIKEHHX, sIKi NpeACTaBl€eHi B
JITEPAaTypl, a TaKOX pe3yJbTaTH ii 3aCTOCYBaHHI IPH MPOrHO3i DPEXHMIB
MOT1PIIEHOr0 TEIIO0OOMIHY.

5. BHKOHaHa OIiHKa BIUIMBY IIOTIPIIEHOI0 TEIJIOOOMIHY Ha KPHTHYHICTh
CAUCTEMH JJI1 OTPHMAaHHA OOIPYHTOBaHHUX CYKEHBb IIPO OCOOJHBOCTI IEPEXOAy Yepe3
KPUTHUYHY TEMIIEpaTypy B yMOBax sIepHOro oOirpiBy Ha OCHOBI pO3p00JIEHO1
NpOLEAYPH CHOPSDKEHHS TEIUIOTiApaBIiYHOI Ta HEHUTPOHHO-(I3MYHOI 3aaadl.
[TobynoBaHO xapakTepHi AJig TEIIOOOMIHY IPH HaIKPUTUYHUX IapaMeTpax B TaKUX
yMoOBax 001rpiBy napamMeTpudHi GpyHKIIil mpodijliB eHEProBUIiIEHHS.

IIpencraBneHi [0 3aXHCTy MOJIOXKEHHS HAYKOBOI HOBH3HHM Ta IPaKTHYHOI
IIHHOCTI € OOIPYHTOBaHMMHM Ta JIOTIYHO BHUTIKAIOTh 13  BHCBITJIIEHHX

€KCIIEPUMEHTAJIbHUX Ta pPO3pPaxXyHKOBHX IIpOOJEM, a TaKOX JIOCBiIy CBITOBHX
HayKOBHX IIKILJI.

JIOCTOBIPHICTE pe3yJsbTaTiB 3a0e3euy€eThCsd KOPEKTHOIO ITOCTAaHOBKOIO 3aB/aHb
1 BHKOHAHHUX JOCII/DKEHb, 3aCTOCYBaHHAM OpHUIIHAIBHHUX IMiAXOMIB 1 Cy4YacHHX
MaTEMaTHYHUX METOIB, SIKi peajli3oBaHl BJIACHOPYY YH 13 3aCTOCYBaHHSM BIJOMHX
[IaKETIB CIEL[1aJII30BAHOI0 MPOrpaMHOro 3abe3neyeHHs.

Otrxe, B aucepTauliiiHiii poOOTI IIOCTaBIeHEe HAYKOBO-IPAKTHYHE 3aBJaHHs
BUKOHAHO IIOBHICTIO, a 3100yBa4 MOBHOIO MIpOIO OBOJIOJIB METOIOJIOTIEI0 HAYKOBOI1
Ta CIEL1aJI130BaHO] 1HXXE€HEPHO]1 J1SJIBHOCTI.

Oniaka 3Mmicty aucepramii, il 3aBepumieHICTh Ta JAOTPHUMAHHS NPHHLUHIIB
aKaJeMIYHOol 100poYeCcHOCTI

3a cBOIM 3MiCTOM JMcepTalliiiHa pobora 3q00yBaya dinonosa B.B. moBHICTIO
BianoBigae CTaHAapTy BHILOI OCBITH 31 CIieliaJbHOCTI 143 ATOMHaA eHepreTHka Ta
HanpsiMKaM JIOCJIIDKEHb BIAMIOBIIHO A0 OCBITHBOI NMporpaMu ATOMHA €HEepreTUKaA.

OCHOBHI pe3yJIbTaTH AWCepTalll mnpeacTaBieHl B 11 myOmikamisx HayKOBHX
poOIT, cepel sAKHMX: 2 CTaTTl Y MDKHApOJHHMX JXXypHallaX, SIKI 1HAEKCYIOTbCA Y
HayKOMeTpH4YHIH 6a31 gaHumx Scopus, 1 crarrs y (paxoBoMy BHIaHHI YKpalHH, a
TaKOX 8 Te3 JOMOBIJAeH Ha MDKHApOAHUX KOH(EPEHIIISIX Ta CUMIIO31yMax.

OCHOBHI pe3ynbTaTH poOOTH AOMOBIOAIMCS Ha XV-M MDKHApPOOHIA HAyKOBO-
NMpaKTUYHIA KOH(EepeHLI1l aclipaHTIB, MariCTpaHTIB, CTyAeHTIB "Cy4dacHl mnpoOieMu
HayKoBOro 3abesmedyeHHs eHepretdkd (YkpaiHa, M. KuiB, kBiTeHp 2017), Ha
koH(pepeHull «KoMm’roTepHa rizpomMexanika» (Ykpaina, M. KuiB, Bepecens 2020), Ha
III ta IV xoopaunauiiHiii Hapagi MAI'ATE no pocnimkenHio «Understanding and
Prediction of Thermal-Hydraulics Phenomena Relevant to Supercritical Water-

Cooled Reactors (SCWRs)” (CIIIA, BickonciH, M. Menicon, munens 2017 Ta
ABCTpisa, M. Bigens, civenr 2019), yacTHHa pe3ynbTaTiB jomnoBifganacs Ha 26



MDbKkHapoaH1M KoH@eperuii ICONE-26 (Benukobpuranis, M. JIonnoH, auness 2018),
Ha MDKHapOJHOMY CHMIIO3iyMi MO HaAKpUTHYHHM peakTopaM ISSCWR-10 (Yexis,
M. IIpara), Ha MbkHapoaHi# koHdepeHil MexaHiku piguau ICTAM 2020+1 (Itanis,
M. Minan).

Po3rnsiHyBImIM 3BIT mOAiOHOCTI Ha CHIBMAAiHHA, MOXXHAa CTBEpKYBaTH, IO
aucepTaniiHa pobora DinoHosa B.B. € opurinansHo0 HaykoBoro npaiero. HaBeneHi
pe3yJIbTaTH HE MICTATh e€JeMeHTIB anscudikamii, xoMmmiaamii, ¢abpukamii Ta
miariaty. Bukopucrasi ifel, TEKCTH Ta pe3ysIbTaTH iHIIMX aBTOPIB MAalOTh HaJIeXHi
[TOCHJIAaHHS Ha BIAIIOBIIHE DKEPEIIO.

MoBga i CTHIb BHKJIAJIEHHS Pe3yJIbTaTIB

JlucepraiiiHa pobora HamucaHa yYKpaiHCBKOIO MOBOIO. MaTepial BHKIIAJEHO
OOCTYIIHOIO JJIA CIPHMHATTA MOBOKIO 13 JOTPUMAHHAM 3arajilbHOIPUHHSATOL
TEPMIHOJIOT1] Ta 1HIINX XapaKTEPHCTHK.

HucepramiiHa poboTa CKIIamaeTbCad 31 BCTYIY, IIECTH PO3ILIIB, BHCHOBKIB,
CIIMCKY BHKODHUCTaHHMX JDKepell Ta YOTHphOX AonarkiB. IToBHMii obcar muceprauil
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242 cropiaky, 101 umoctparig, 15 Tabauinb, Ta 5 momaTkiB Ha 34-0X CTOPIHKAX.
Croucok mTepatypu BKiItodae 142 HaliMeHyBaHHS.
Y BeTyni OOIpYHTOBAaHO aKTyallbHICTh TEMH, CHOPMYJIEOBAaHO 00’ €KT 1 IpeAMET
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OOCIIDKEHHS, METY Ta 3aBAaHHsA MOuUcCepTalliHOl poOOTH, BHU3HAYEHO HAYKOBY
HOBHU3HY, NMPAaKTU4YHY 3HAY€HHS OAEPXKAHUX pe3yJIbTaTiB, BiIOOpa)XEHO IOBHOTY IX
BUKJIAAEHHS y IMyOJIiKaLisgX Ta CTYMiHB iX ampoOallii Ha BITYU3HIHUX 1 MIXKHAPOJAHHUX
koHpepeHnisix. O6car Ta ¢opma BCTymy BIANOBIAAIOTE 3arajJJbHONPHHHATHM
BUMOIaM IO AHCepTalii Ha HayKOBHMH CTYIiHBb JOKTOpa ¢irocodii Ta AOCTATHI I
O3HAOMJIEHHS 3 BHMXIJHHMMH IE€peAyMOBaMHU 1 3MICTOM IIOJIOXKEHB, IO BHHOCATHCH
aBTOPOM Ha 3aXHCT.

Y nepmomy po3aiji BUKOHAHO aHalli3 JITEpaTypHUX IDKEpEN 1 INPHBEIEHO

KPUTHYHHM OIS CTaHy JOCILIDKEHDb TEIUIOOOMIHY IPH HaAKPUTHYHUX IapaMeTpax
TEIJIOHOCIS Ha TeMnepilHii yac. Po3risHyTi OCHOBHiI (i3W4yHI aCMEeKTH NOTIPIIECHHS

Ter1I000MiHy Ta CKJIAOHICTh AOCIIDKEHb CTPYKTYpH Tedil TEIUIOHOCIA. Po3risHyTo
cy4acHi HampaloBaHHs 3 BUKopucTaHHid DNS mMeronis. HaBeneHo cyvyacHHH CTaH
sactocyBadHss CFD-MopemoBaHHs (aHaliTHYHI Ta JAugepeHlialbHl TNpOoLEexypH
TPUBUMIPHOI OGYHCIIOBANBHOI TiPOJMHAMIKHM) JUIi TPOTHO3YyBaHHs HEJIHIHHUX
33/1a4 TEIJIO0OMIHY IMPH HAJAKPUTUYHHUX [TapaMeTpax.

JIpyrnii po3ain gucepraliiHOi poOOTH MPUCBAYEHUHM ajanraiil METOMY
nepegatoydoi Matpuni (TMM) mnd aHamizy HENiHIHHHX TepMOTipaBIYHHUX
MpOLECiB NpH HAJAKPUTHYHHX IapaMerpax TemioHocis. CdopMoBaHi OCHOBHI
MPUHLMIIM JIIHeapu3allii Ta YMCJIOBONO PO3B’A3aHHA BHXIJHOI CHCTEMH DIBHSHb.
3anmponoHoBaHU# MeTOA 3HIMae 0OMeXXeHHS Ha B Kopelswii qus uucen Einepa ta

HycenbTa 1 xapakTepusyeThCs MOKpAIEHOIO CTabLIBHICTIO K NPH 3aCTOCYBaHHA
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HeSIBHMX KOPENAINM TaK 1 Ipu nepexigHoMy mponeci. Llei po3pobiieHuit METOA MOXKe
OyTH I1HTEpIPETOBAaHMN SK OCHOBA Cy4YyaCHMX KOIIB TEIUIOTIAPaBIiKH A
BUILE€3a3HAYEHUX YMOB.

Y TperbomMy po3aisi HaBeneHi pe3yJbTaTH poOOTH II0 PO3IIHUPEHHIO
MOXJIUBOCTEH METOJIB OJHOBHMIPHOI TEILIOTiAPaBIiKH, IO OIHKCaHI y JpPYTrOMY
pO31LIl, NUIAXOM BBEACHHS OU(EpeHLiMHUX GYyHKLiH [Uis BH3HAYEHHSA IIPOLECIB
IHTEHCHBHOCTI JucHmaunii Ta Temnoo6MmiHy. OnucaHO JIOTiYHMM Iepexisi Bif

KEpYIOYHX pIBHSIHb OOHOBHMIDHOIO IIiAXOLYy OO JBOBHMIPHOI OCECHMETPHUYHOIL
[IOCTAaHOBKH (MOJZENb «BY3bKOI'O KaHAaJy»). 3alpOIlIOHOBaHHMH aJlbTEpHATUBHUHU

BUIIAN AN (DYHKLIOHAIBHOI 3aJIe)KHOCTI JOTHYHHX HAIPYXKEHb IS IT1JABHIICHHS
crabumpHOCTI Mertony. IlInsxoM mnomepenHs0 BBEJEHHX IOHATH «0a30BOI» Ta

«KOPHIYIOYOl» BEIWYMHH JJIsI OTPHUMAHOI CHCTEMH IOOYAOBaHO pO3B SA3aHHA Y
BUIISIII CYMH PSAY, KOeQIIEHTH PO3KIaAy SKOIO0 BH3HAYaIOTHECA 3a JIOINOMOIOIO
€()EKTHBHOI YUCIIOBOI IPOLEAYPH. 3alpOIIOHOBaHMI MiAXiJ J03BOJISE IPOrHO3yBaTH
OCOOJIMBOCTI CTPYKTYpPH Te€uil NpPH TMOTipIIEeHOMY TeIUIOOOMIHI IIpU 3HAYHOMY
CKOPOYEHHI pO3paxyHKOBUX pecypciB y mopiBHsHHI 3 CFD BiAnmOBIZHO HaBEOEHHM
pe3ysipTaTaM Bampgamii. Llei migxix no3Bojige 3HATH MPaKTHYHO BCl OOMEXEHHS Ha
(YHKIIOHAJIbHI 3aJIeXKHOCTI I TYpOyJIE€HTHHX XapaKTEPHCTHUK, a TaKOX J103BOJISIE
OIlEpYBaTH SK 3 JIOKAIBHHMH IIapaMeTpaMH TaK 1 3 CEpeIHbOMaCOBHMH
XapaKTEepHUCTHUKaMHU.

Y ueTrBepTOMY pO3AiJi BUKOHaHA pobO0OTa 3 BHpIlIEHHs MpobieMH agamTtaril
ICHYFO49OI'O YHIBEPCAJIbHOI'O 49U CIIEI1aJ1130BaHOr o IHCTPYMEHTApIIO
TEIUIOTIAPABIIYHONO aHamizy JUId HEJTiHIMHMX 3aJad  TeIUIOOOMIHY  IIpH
HaJKPHTHYHUX IapaMeTpax TEIUIOHOCISA MpH MOTiplIeHH] TerwioBianadl. IIposeneHo
pO3rjisiJ CKJIQAHOCTI IIPOrHO3y HENIHIMHOINO TEIUIOOOMIHY IIpM HaAKPHUTHYHHX
MapaMeTpax 3a JOIIOMOI'OI0 1HXKEHEPHHUX METO/IIB pO3PaxXyHKOBOI I APOAUHAMIKH.

Po3pobseHo0 Ta 3ampONOHOBAHO MPOCTHH CMOCIO ajanTamll JABO30HHOIL
TeMIIEpaTyYpHOI MNpUCTIHKOBOI (@yHKkIIl Kamepa s OBOOKHUCY  BYIJIELIO,
BIIINTOBXYIOYHMCh BiJ ICHYIOYMX 30HJOBHX JOCIHiKeHb. IIpoBeneHo aHamll3
npo6JieMH IMIUIEMEHTALlil B YHIBEPCAJIbHI MMAaKETH OOYHCIIOBAIBHOI IApPOAMHAMIKH
CFD, sxa 6a3yerbcs Ha criocobl BUOOPY OMOpPHOI KOOPAWHATU MPUCTIHKOBO1 30HH 3
METOI0 BH3HAYE€HHs [JWHAMIYHOI IIBHUJAKOCTI Ta 0e3p0o3MIpHOI TeMIepaTypH.
IIpencraBieHo oaMH 31 crocobiB CTBOPEHHS CHELlalbHOl KOPHUCTYBAJIbHUIBKOI
MpOoLeAYPH 3 MOKPALLEHOI0 TEHJEHIIIEI0 CTOCOBHO ITPOTHO3Y aKClaJIbHOTO MPOMIIIIO

TEMIIEPATypH NpH noripmeHoMy TeruioobMiHi Ha mpukiaal ANSYS CFX.

Y n’aromy po3gini HaBemeHi pe3yNbTaTH pPO3pOOKM  CIELiaIbHOTO
IHCTDYMEHTapilo JNIs NPOTHO3y pEXHMIB TemnooOMiHy 3 HaJKpUTHYHMMH
lapaM€TpaMi B yMoBax suaepHoro obirpiBy. [lns peanmi3amnii maHoi 3ajgadi 0yJio
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BHKOHAHO CNIPSKEHHA TEILTOriApaBiidHOl YaCTHHH, OIMHCAHOI B po3finax 2 Ta 3, 3
HEHTPOHHO-(I3UYHOI0 3aJayel0, IUIXOM CIIONYYEHHS MOJs TUCKY Ta BBEICHHA

IHTCTPAJIbHUX  XapaKTEPUCTHK IOTOKY. Po3pobneHo cnemianeHui  1HTEpGhEHC



CIIPSDKEHHSI 13 30HANBHOI0 MOJEIUII0 TBeNl, B SAKIH KEpelno E€HEProBHUAUIEHHS €
PE3YJIbTaTOM PO3B’A3Ky HEUTPOHHO-(I3UYHOI 3aJayl NpH Hanepes 3aJaHUuX yMOBaX
KPUTHYHOCTI cHUcTeMH. J[lns onTtuMizauili CHOpsHKEHHMX PpO3paxyHKIB C(OpMOBaHI
napaMeTpH4YHl Npodull eHepProBUAUIEHHS, K1 OTpuMaH1 3a gornomororo MCNP4C,
Kl TOEOHYIOTBCH 13 KOMIpKOBUM KkKoaoM WIMSSb. Po3rissHyTo 0C06GIHMBOCTI
[IPOrHO3YBaHHA PEXXHUMIB TEILIOOOMIHY B YMOBaX SAE€PHOro OOIrpiBYy, a TaKOXX BILIHUB
¢bOpMH MOTr1pIIEHOr0 TEMI00OMIHY Ha KPUTUYHICTh CUCTEMH.

IllocTHH po3aija MPUCBIYEHO OIKUCY pe3yJIbTaTIB OLIIHKHA CTAlllOHAPHOI'O CTaHy
nepcrnekTuBHOro peakropa ECC-SMART 13 3aCTOCyBaHHAM IIAXO/I1B, OIMMCAHUX Y 2-
My Ta S5-My po3auiax. Ilonepeaus omiaka Typ6yneHtHoro yucna IlpaHaTiis, a Takox
CHeproBuiliecHHs B 1B3 BHKOHAHO IIIAXOM INOOYOOBH  €KBIBaJIEHTHOI
TEILIOTAPaBIIYHOI cXeMH. Ha OCHOBI criemiaibHOl NpUCTIHKOBOI GyHKIIiT (po3aia 4)
Ta OLIIHOK CHpsXKEHOro Koxmy (po3Aul S5) po3risgHyTlI IHTAaHHA IMIUIEMEHTALlil
KOE(QILIEHTIB IIEPEHOCY Ta €HEPrOBUAUIEHHS B IPHUCTIHKOBIM 30HI. J[MCKpeTH3allis
noBHoi CFD Mozen mnepcneKTUBHOIO peakTopa, Je NPOTOYHA YacTHHA aKTHBHOI

30HA BHMKOHAHa JOCHUTb TO4YHO, Oyna B J[OeCATKHM pa3iB CKOpOdYeHa 3aBASKU
3aCTOCOBAaHUM METO/IaM.

Marepian pauceprTarili IIOJAHO B JIOTIYHIM ITOCIIAOBHOCTI BIAIIOBIAHO MO
IIOCTABJIEHUX 3aBJaHb AOCIIIXEHHS, 1X PO3B’S3KM IOBHICTIO PO3KPHUTO, MaTepial
BHKJIAJI€HO 3arajibHOIPUUHATOIO TEXHIYHOIO MOBOIO.

O6car 1 cTpykTypa poOOTH BIAINOBIAAIOTH BMMOraM, IIIO BHCYBAIOTHCH O
TUCepTalii JOKTopa (QLI0CoPii.

OnpuJjioaHeHHA pe3yJbTaTiB JHCepTaliHHOI po0oTH

HaykoBl pe3ynbTaTH IOUCEpTallll BUCBITIEHI B 11-TH HaykoBHX ITyOJIKaIisgx
3n00yBada, cepel AKMX: | CTaTTd y HayKOBHMX BHMAAHHAX, BKIIOYEHHWX Ha ATy
onyOJIIKyBaHHS [0 MepeiiKy HayKOBMX (axOBHX BHJAHb YKpaiHH; 2 CTaTTl Y
NepioAWYHUX HAYKOBUX BHIAHHAX, IPOIHAEKCOBAaHMX Yy 0a3l JaHMX Scopus, SKI
onmy0J11IKOBaHO Y BUAAHHAX, BIAHECEHUX 0 Mepmioro Ta Tpetboro kpaptuiis (Q1, Q3)
BiAnoBIAHO A0 Kiacudikamii SCImago Journal and Country Rank.
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Takox pe3yapTaTd Aucepraull 6ynu anpoboBaHi B paMKax 8-MH HayKOBHX
(axoBUX KOH(PEPEHLIAX.

3MICT Ta HAyKOBHMH piBeHb myOmikaliii Ta AOMOBifeH Ha KOH(QEpeHIX
BUCBIT/IIOIOTh 3HAYHHI BKJIaJ 0 HAYKOBOI'O AOCIIIHKEHHA 3a TEMOIO JUCEpTallll Ta
BLANOBIJAIOTE IPHUHIMIIAM akaJeMidHoi HoOpodYecHOCTi, a HayKOBl pe3yJbTAaTH
OMMCaHi B JMCepTaliiHiii po6OTi IMOBHICTIO BHCBiT/IEHI y HayKOBHX mMyOikalisax
3100yBaya.



Henoniku Ta 3ayBaxeHHs 10 AMcepTaliiHOI po00oTH

1. Jid IepCneKTUBHOI PpPEakTOPHOI YCTAHOBKM 3 HAJKPUTHYHHMH
[apaMeTpaMH TEIUIOHOCIS YM He €QWHUM NPHMHATHHM TEIIOHOCIEM € BOJa, IPOTE
HAWIMOBHIII JOCIIHKEHHS IIpOJUHAMIKU Ta TEIIO0OMIHY, K1 JAIOTh YSIBICHHS IIPO

CTPYKTYPY TYpOyJE€HTHOIro IOTOKY OTpHMMaHI Ha ABYOKHCI Byrjiemio. Uu OyayTh
SKICHO 3MIHIOBAaTHUCh XapaKTEPUCTUKH TYpOYJIEHTHOCTI B 3aJIe)KHOCTI BIJ THILY
TEIUIOHOCISA B OCOOJIMBOCTI B OKOJI1 TOYKH IICEBA0(]A30BOI0 IMepexony?

2. Y IOpyroMy po3auUll HaBe[€H1 CIHIBBIAHOLIEHHSA [JIS BH3HA4YEHHA
MOXIAHMX MapaMeTpiB CTaHy (CyCTHHHM, BHYTPIIIHBOI €HEeprii) II0 THCKY Ta
TEMIIEPATypl, IIPOTE BHXOAAYM 13 KOHTEKCTY PO3AUIY HE 3pO3YyMIIO SKUM YHHOM
BOHH PO3PaxOBYIOThCA. TakoX Lie 3ayBaXK€HHS BIAHOCHUTHCS 1 JI0 3aliexxHOCTI (2.14),
B SIKIH IPUCYTHA MOXIiZIHA KOe(]ILIEHTY TEIUIOBIAAA4l IO TeMIlepaTypi. Takox Clijg
3a3HAYUTH, 110 MOXIHBO B (2.14) momyieHa mMOMMIIKA peNaKLiHHOIo XapaKTepy,
OCKLJIBKH «KOPHMIyIO4a» BEJIMYMHA € 1 B JIIBIH 1 B MpaBlii YaCTHHAX CIIBBIJHOIIIEHHS, B
TOM 4ac, SIK IpaBa YaCTHHA BITHOCUTHCA 10 «0a30BOI» BEITUYHUHH.

3. Y po3auni 3 HaBeAeHa 3a1eXHICTh (3.12) mns po3paxyHKy TypOyJIeHTHOL
B’I3KOCTI, SKa BpaxXxOBy€ IMpoQuUIb JOTUYHHX HANpyXeHb. JSIKUM YUHOM
PO3paXOBYEThCS 3Ha4eHHS Oe3pOo3MIpHOI KOOpAMHATH IPUCTIHKOBOI (YHKLII, a
TaKO>X PO3IMOJAiT JOTUYHUX HAIPYKEHb !

4. He 30BCiM 3po3yMula MeTa MOPIBHSHHSA pe3yJbTaTIB PO3paxXyHKIB
yHiBepcalbHUM CFD mnaketoM y BucKopenHONbACOBIM (high-Re) mocranosim 3
30HIOBUMM JOCIHIIDKEHHSIMH, OCKIJIBKM SK Oyllo 3a3HayeHO y po3aunl 1 juiie
HU3bKOpeHHONBACOBI (low-Re) IMOCTaHOBKM MOXYTh ITPOTHO3YBAaTH HEIIHIWHUK
terioooMiH. Hanpuknan, BukopuctaHHs RNG Mozaem TypOyjeHTHOCTI B
HHU3BKOPEHHOJIBICOBIM IMOCTaHOBII1 J103BOJIIE IPOrHO3YBAaTH 3HMKEHHS TEIUIOB1A1AYl
3 ypaXyBaHHAM 3MIHHU TypOyieHTHoro yucia IIpanatis.

5t Y posnini 4 B 3anmexHocTl (4.5) HaBeneHl OBa BaplaHTH BHU3HAYEHHS
OUHAMIYHOI IIBHUAKOCTI, a TaKOX 6e3p03MIpHOI KOOPJAWHATH CTIHKH. 3 TEOPETUYHOL
TOYKH 30pYy IIi BapiaHTH MiX COOOI0 €KBIBAJIEHTHI, TOX HE 3PO3YMUIMM € B YOMY
P13HHLL.

6. HaBeneHi napaMeTpuyHi QyHKII1 MPpOQUII0O EHEProBUAUIEHHS (pO3ALT S)
BHKOPHCTOBYIOTh B SKOCTI 3MiHHMX IapaMeTpH TEILUIOreHEPYIOYOro KaHaIy Ha BXO/!
(TeMnepatypa/rycTHHA TEIUIOHOCIA Ta BigOuBadya). HackiIbky Taka armpokcHMallls 3a
(aKTHYHO HENOKaIbHMMH IapaMeTpaMH BifoOpaxkae IIHCHY KapTHHY HpO(LUIO
€HEproBUAIEHHA?

7. Y  mocroMy po3auli  HaBelNeHI  pe3yJNbTaTH  3aCTOCYBaHHA
3aMpOMOHOBaHUX MIAXOAIB JUIA BH3HAYEHHS XapaKTEPUCTHK CTALliOHApPHOTO CTaHy
MEPCIIEKTUBHOIO peakTopa. 3BaXkal0o4YM Ha BHKIQOKA y po3auli 4 BIAHOCHO

3aCTOCYBaHHA cnewlalbHUX NpUCTiHKOBHX (yHkuii (CII®, iMmneMeHTalis B MOCT-

N T A T Tl IR N T T b R Sl T s A 1 iGN Tl I g i i NI R IB R N BB R BRI RETREET I R b R U 2 i Yt i R R e e Ty (B s (R T oy o mm———

108



000pobKy) cTae He 3po3yminum, sikuM uuHOM CII® 3acTocoBYBaacs, OCKiNbKH B
PO3PaXyHKOBIA MOJIEN HasBHiI KOHTaKTHI iHTepdelcH MiX TEMIOHOCiEM Ta TBEpIHM
TUIOM, 4Yepe3 siki BinOyBaerhcs mepeTik TernoBoi eHeprii. Lle o3Hadae, 1Mo

NPUCTIHKOBAa (yHKUiA NOBUHHA OyTH IMIIEMEHTOBaHA OE3MOCEPENHBO B
po3paxyHkoBui CFD kop.

B minoMy HaBeneHi 3ayBaxkeHHS HamnpaBleHi Ha Kpalle pO3YMiHHS 3MicTy
AUCEepTaLIHHOI pOOOTH i MaIOTh YTOYHIOIOUMI XapaKTep.

BucHoBok mnpo BiamoBignicTh aucepranii BumMoram MOH VYkpainw mogo
IPHCBOEHHA CTyNneHs A0KTopa dinocodii

Bpaxarto, mo auceprauiiina po6ora 3mo6yBaya cTymeHs noktopa Ginocobii
QimonoBa BnanucnaBa BirtanifioBhua Ha TeMy «IIpOrHO3yBaHHS pPEXKHMIB
MOTIPIIEHOr0 TEMmI0OOMiHy B MNEpPCHeKTHMBHHX peakTopax IV  MOKOMiHHA 3
HaIKPpUTHIHUMH TIapaMeTpaMH TEIUIOHOCISH BHUKOHAHA Ha BHCOKOMY HAayKOBOMY
PIBHI, He MOpYyLIye NPUHLMINB aKaJeMiyHOI HOOPOYECHOCTI Ta € 3aKiHYEHHM
HayKOBMM JOCIIDKEHHSM, CYKYIHICTh TEOPETHYHHMX Ta IPAKTHYHHUX PE3YINIBTATIB
SIKOr0 PO3B'si3y€ HAayKOBE 3aBJaHHs, L0 Ma€ iCTOTHE 3HAYEHHS VIS Taly3i 3HaHB
Enextpuyna imxenepis. JluceprauiiiHa po6oTa 3a aKTyaubHICTIO, MPAKTHYHOKO
[IIHHICTIO Ta HAyYKOBOI) HOBHM3HOIO IIOBHICTIO BIiANOBiZa€ BHUMOraM YHHHOLO
3aKOHOJABCTBAa YKpaiHW, IO mependadeHi B nm.6 — 9 «Ilopsaky NpUCYIKEHHS
CTYIIeHs JOKTOpa QuIocodli Ta CKaCyBaHHS PillIEHHs Pa30BOl CIELiaTi30BaHO]l BYEHO]
paiy 3aKjagy BHILNOI OCBITH, HAayKOBOI YCTAHOBH IO MPHCYIDKEHHS CTYIEHS
JIoKTOpa (u1ocodii», 3arBepmrerHoro [Tocranosoro KabineTy MiHicTpiB YKpainu Bif
12 ciyns 2022 p. Ne 44,

3nobyBau ®@unoHoB Bramwcnas BiranioBud 3aciyroBye Ha INpHCYIDKEHHS
CTyNeHs JIOKTopa (uiocodii B ramy3i 3HaHb EnekTpuuHa iHXeHepis 3a
creiaibHICTIO 143 ATOMHA eHepreTHKa.

OoiniiHHH ONMOHEHT

3aCTYITHUK JUPEKTOpa

[HcTUTYTY TexH14HOI Termodizuku HAH Ykpaiuu

ui.-kop. HAH Ykpainm, a.1.H, mpodecop Annapii ABPAMEHKO
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