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Abstract. Unsteady natural convection combined with surface thermal radiation in closed cavity with a local
heat-generating source has been investigated. The heat source of triangular shape of internal volumetric heat
generation is located on the bottom wall. The vertical side walls are supposed to be isothermal and cooled.
The governing equations of conservation of momentum, mass and energy, described the fluid flow and heat
transfer have been represented by dimensionless variable "stream function - vorticity - temperature". The effects
of the heat source power and emissivity factor on fluid flow and heat transfer within the cavity have been
analyzed. Streamlines and isotherms as well as fluid flow rate, the local Nusselt numbers, average convective

and radiative Nusselt numbers have been obtained.

Benenue. CTpeMuTenbpHOE pa3BUTHE KOMITBIOTEPHBIX TEXHOJIOTHIT M MH(pOpMATH3aIKs IUPOKOTrO Kpyra
chep YCIOBEUSCKON JESTCIIBHOCTH SIBJIICTCS OJHOM M3 OCHOBHBIX IMPHYUH Pa3BUTHI PaadOdICKTPOHHOU
TeXHUKH. PacTyr o0beMbl HakamjuBaeMoi HMHGpOpMAIMU, a CISJOM 332 HUMH U KOMIBIOTEPHBIE MOIIHOCTH,
HEO0XOIUMBIC 1Tl X 00paOOTKU. B CBA3M C 3TUM YBEJIIMYMBACTCS YUCIIO 33]]a4, pEIICHHE KOTOPBIX HEOOXO0IUMO
JUIL AIBHEHINEr0 Pa3BUTUS KOMIIBIOTEPHBIX TEXHOJIOTHH W yBeTHuYeHHS 3(PQPEKTHBHOCTH pabOThI OJIOKOB
paarodsiekTpoHHoW ammaparypbl. OXHON M3 TakMX aKTyaJbHbIX 3ajad sBIseTcs 3amada 3(PPEKTUBHOTO
OXJIKIIeHUsT OJOKOB dJeKkTpoHHOW TexHuku [1, 2]. Tlpm 3TOM paccMaTpwBaeMble pPagHOdICKTPOHHBIS
ycTpoiicTBa MOTYT OBITh CIIOXKHOH TI'€OMETPHH, COCTOSTh M3 pa3IMYHBIX MAaTepUalioB, BKIIOYATh B ceOs
Pa3IMYHOE MHOXKECTBO TEIIOHATPYKESHHBIX Y3JI0B U MUKPOAJICKTPOHHBIX KOMIIOHCHT.

B mpencraBneHHON 3amade OBLIM HMCCIIEIOBAaHBI IMPOIECCH CIOXKHOTO TEIIO0OOMeHa (YYUTHIBAIOCH
MMOBEPXHOCTHOE H3IYYCHHE, KOHJIYKTUBHBIA PEKUM IEpEelavyd TeIla BHYTPH HMCTOYHHKA TCIUIOBBIJCICHHS,
€CTECTBEHHAs! KOHBEKI[Hsl BHYTPH MOJIOCTH) BHYTPH 3aMKHYTOT'O KOHTYPA, P HATMYHH JIOKAIIBHOTO UCTOYHHKA
SHEPTHH TOCTOSHHOTO 00BeMHOro TemoBbieneHns. Ocoboe BHUMaHWe OBUIO YAENEHO BIMSIHUIO
WHTCHCUBHOCTH OOBEMHOTO TEILIOBBICICHHS Ha 3()()EKTUBHOCTh TEIUNIOOOMEHA B 3aMKHYTOM O0OBbeMe. AHaIu3

MMPOBOAUJICA B IITUPOKOM JUAINNA30HE U3MECHCHUS YUCJIa Panes.
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du3nyeckasi 1 MaTeMaTH4yecKkasi mocTaHoBka. Ha pucynke 1 cxemaTmuecku u3oOpaxkeHa 00JacTh
uccienoBaHus. B 3aMKHYTOM KBaJpaTHOM KOHTYpE Ha HWKHEHM CTEHKE HMMEETCSl HarpeBaTeib TPeYroJbHOM
¢opmel. BepTrkanapHbie OOKOBBIE CTEHKH ABISIOTCS M30TEPMUYECKHMHU M TEMIIEpaTypa UX MUHUMalbHa. TakuMm
00pa3oM, MOJETUPYETCsl OXJIAXKICHIE pacCMaTpUBaeMOi CHCTEMBl. BHyTpH 00JacT HaXOMUTCA ra3, KOTOPBINA

CUHMTACTCS HEC)KMMAeMOH HBIOTOHOBCKOM >KHIKOCTBIO C ITOCTOSHHBIMU TeHHO(bI/IBI/I‘-IeCKI/IMI/I CBOMCTBaMU

1 YIOBJIETBOPSAIONTNH pHOmkennio byccuaecka.
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Puc. 1. Obnacme uccireoosanus

IIpoueccsl mepeHoca Temna, Macchl M MMITyJbCa B PacCMAaTpPUBAEMON IMOJIOCTU OIMUCBIBAIOTCS CHCTEMOMN
HecTallMOHapHBIX ypaBHeHUil (OOepbexa—byccunecka B 0Oe3pasMepHBIX HPEOOPa30BAHHBIX IEPEMEHHBIX

«(hyHKIUS TOKa — 3aBUXPEHHOCTB — TeMIiepaTypa» [3]:
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Hﬂﬂ ONPCACIICHUA IIDIOTHOCTH  paJHAallTMOHHOIO0  IIOTOKa de IIPUMEHAJICT METOHA  PCIOCHUA

C HCIIOJB30BAaHMWEM IINIOTHOCTH IIOTOKa 3(1)(1)6KTI/IBHOI‘O N3ITyYCHUSA. HpCI[CTaBIICHHBIfI MCTOA 3aKJII0O4acTCA

B PEIICHUH ABYX Pa3sHOCTHHIX An((epeHInanbHbIX ypaBHeHnH (5) u (6) METOIOM MOCIeI0BATEIbHON BEpXHEH

penaxcauuu [4, 5].
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Kpaesas 3amaga (1)—(4), Ob1a pemena Ha OCHOBE METO/a KOHEYHBIX pa3HOCTEeH. PasHOCTHOE ypaBHEHHE

[Tyaccona juist ¢pyHKIMH TOKa (2) pa3peinanoch METOJIOM MOCIIEA0BATEIILHOM BEpXHEH peslakcaly. Y paBHEHUs
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qcriepcud 3aBuxpeHHOCTH (1) 1 3Hepruu (3) ObLIM PEIICHBI C MCIIOIB30BAHUEM JIOKATBHO-0JHOMEPHON CXEMBI
Camapckoro, KOTOpas IMO3BOJISICT CBECTH MHOTOMEPHYIO 3aJadyy K CHUCTEME OJHOMEPHBIX. KOHBEKTHBHBIC
ciaraeMble OBIITH anpPOKCHMHIPOBAHBI C TOMOIIBI0 MOHOTOHHOH anmpoxcuMarmn Camapckoro, auddy3noHHbIe
— [EHTPAIbHBIMH pPa3HOCTSIMH CO BTOPBIM TOPSOKOM TOYHOCTH. llonmydeHHass cucreMa JHHEHHBIX
anreOpanvdeckux ypaBHEHHH ObLTa pelIeHa METOIOM MPOTOHKH.

PesynbTaTrhl M 3akiiodyeHHe. B pe3ynpraTe NPOBENCHHBIX HCCIEHOBAHMHA OBUIM  TONYYEHBI
pacnpenieneHus] H30JIMHUN (YHKIUU TOKA M TEMIIEPATyphl, CPSIHET0 KOHBEKTHBHOTO U PAIUAIIMOHHOTO YHCEN
Hyccenbra B mupoKOM Iuamna3oHe W3MEHeHus umcen Panes u OCTpOrpajcKoro, a TakkKe MPU Pa3InIHBIX
3HAYCHUAX MMOBEPXHOCTHOTO W3NydcHUs. [loJydeHHBIC pe3yibTaThl MMO3BOJWIN MPOBECTH JCTANBHBIA aHAIU3
BIVMSIHAS KaK CHJIBI IJIABYYECTH, TaK ¥ MOITHOCTH MCTOYHHKA TETUIOBBIICICHUS Ha TEPMOTHAPOTUHAMUIECCKHE
XapaKTepUCTHKH BHYTPH UCCIIEAYeMOM 00IacTH.

PabGora BBIIONHEHa B paMKax peaju3allid TOCyNapCTBEHHOTO 3amaHus MmuHoOpHaykn Poccun

(mpoext Ne 13.9724.2017/8.9).
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