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Abstract. A study of convective heat transfer inside a differentially-heated square cavity under the effect of non-
uniform rotation has been carried out. The angular velocity of the cavity has been changed with time on periodic
law. The governing equations have been written using non-primitive variables such as stream function and
vorticity. The main system of equations has been solved using the finite difference method on the uniform grid.

The influence of cavity heating and rotation modes on the intensity of heat transfer in the cavity has been studied.

BBenenmne. l3yueHue ecTeCTBEHHOW KOHBEKLIMM HAa CETOAHSUIHUN J€Hb IIMPOKO PACIpOCTPAHEHO B
OOIMPHOM KpyTre HCCIeNOBAaHUM, BKIIOYAIONINX OOecleueHrne yCTONYUBOCTH TE€YEHUH, 3aMKHYThIe 00JacTh ¢
WCTOYHUKAMU DHEPTUHU, TOPUCTBIE CpPENbl, OXJAXACHHE OJEKTPOHHOTO O0OpYyIOBaHUS, HAHOXKHUIKOCTH,
Marepuaibl ¢ HM3MEHSIOMMUMUCS (a30BBIMH COCTOSHHSIMH M MHoroe jpyroe [1]. MHTepecHO# o0061acThio
WCCIIEIOBAaHUM SIBJISIETCS] €CTECTBEHHAs KOHBEKLHMS B YCIOBHUSX BpalleHus. Bparmiarommuecs cucTeMbl MOKHO
4acTO BCTPETHUTh, HANPUMEpP, [PHU MPOCKTUPOBAHHM PA3IMUHBIX TEINIOOOMEHHHKOB [2], BbIpamiuBaHUU
KpHUCTAUIOB [3], MPOEKTUPOBAHMK CHUCTEM OXJIAXKIEHHUS DIIEKTPOHHOM ammapaTyps! [4]. YacTo Bpamiaronmecs
CHUCTEMBI MOTYT OBITh TOJBEPXKEHBI HEPAaBHOMEPHOMY BpAIICHUIO, MO3TOMY B JaHHOW pPabOTe MPOBOIUTCS
WCCIIeIOBaHNE PEKUMOB ECTECTBEHHOW KOHBEKIMM B HEPAaBHOMEpPHO Bparmlaromieiics auddepeHuanbHo

oborpeBaeMoii KBaApaTHOH MMOJI0CTH, N300paXkeHHOI! Ha puc. 1.
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Puc. 1. Obracms pewrenus
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Tlomocte BEICOTHI L 3amonHeHa HBIOTOHOBCKOW HECKHMAaEMOM KUIKOCTBIO, yﬂOBJ’IeTBOpHIOIHeﬁ
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SABJISTFOTCSI TETIIION30IMPOBAHHBIME. AHAIM3UPYEMBII PEXUM TEUCHHS ABIACTCS ABYMEPHBIM H JJAMHHAPHBIM.
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[Tpu 3TOM BO3HMKAIOT O€3pa3MepHbIe KOMIIEKCH: Pr = v/ o — aucio Ipanamis; Ra = gBATH® / (av) -

BBITAKHBaRONIEE unco Portesi; Ra, = BATH'E” /(av) — Bpamarensnoe wncio Panes; Ta=&,°H* /v’ — wucio

Teitmopa. CTOHT 3aMeTHTh, YTO BpaIlaTeNbHOE YHCIO Pajes He SBISETCS HE3aBHCHUMBIM M IIOJIHOCTBIO
o0yciaBIMBaeTCsl BHIOOPOM OCTaJIbHBIX MapaMeTpoB, B TO BpeMs KaK BBITAJIKHMBaroIlee 4ucio Pames u gmcio
Telinopa MOTYT OBITH OIIPEAEISIONIMMH [UISl TEUEHHS U TeTuiooOMeHa xuakocT. Yucno [Ipanamis ¢pukcupyercs
— Pr=0.7. [Tonocts Bpamaercsi ¢ N3MEHSIOLIEHCS BO BpEMEHH 110 IEPHOINUECKOMY 3aKOHY YITIOBOH CKOPOCTBIO
ézi{l—sin[irﬂ rae & — MakCHMaJIbHO BO3MOXKHAs JJISI BBIOPAHHOTO PEXHUMa CKOPOCTh BpalleHHS
2 o )|
noJtocTH, a f — "actoTa M3MeHEHMsI YriIOBOW CKOpPOCTH. IIpH 3TOM WacToTa W3MEHEHWs YIiioBo# ckopoctu f
MOKET CILYKUTh YIPaBJISIOIUM IapaMETPOM.
HauansHble ¥ TpaHUYHBIE YCIOBHS BBITJIAIAT CICTYIONIAM 00pa3oM:

1=0: y=0=0=0 mpu —0.5<x<0.5u-05<y<05
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OcHoBubie  ypaBHenus (3)—(5), WIIFOCTpHPYIOLIME pPEXHUMbI KOHBEKTHBHOTO TEIIOMAaccoOOMEHa B
muddepeHunansHo oborpeBaeMol Bpalialonieics KBaJpaTHOH MOJIOCTH, C COOTBETCTBYIOIIMMH Ha4albHBIMH U
IPaHUYHBIMH YCIOBHSMHU PEIICHBI METOJOM KOHEYHBIX Pa3sHOCTEH Ha paBHOMEpHOM ceTke. YpasHeHue (3) Obu10
amnMpoKCHMHPOBAHO C HCIOIB30BAaHWEM IIEHTPANbHBIX pasHOCTEH. IlosydeHHBIE CHCTEMBI JIMHEHHBIX
anreOpanvdecKux ypaBHEHUH PeIIeHBI C IIOMOIIBI0 METO A MOCTIeIOBATEIEHON BEepXHEH perakcanun. Y paBHEHUS
(4) u (5) nuCKpeTH3UPOBAHBI C HCHOJB30BAHUEM LCHTPAIBHBIX pasHOcTed il IU((Y3UOHHBIX WICHOB U
MOHOTOHHOHM amnmpokcumarmu A.A. CamapcKoro ajisi KOHBEKTHUBHBIX 4JieHOB. [lomyueHHBIE COOTHOIICHHS
BBIYUCIAIIUCHE METOAOM MTPOT'OHKU.

WHTEHCHBHOCTL TEII000MEHA OLICHUBACTCA TIpU NOMOIIM CpECAHEro 4uciia HyCCﬁJ’ILTa BIOJIb

0.5 5%2

HarpeBaeMoii ctenku: NU =
059X

x=-0.5

Pe3yabTaThl M BBIBOABI. UHCIIEHHOE MOETHPOBAHHE PEKAMOB KOHBEKTHBHOTO TEIIOOOMEHa B
muddepeHInaTbHO 000TpeBacMOl  KBaJpaTHOH TMOJOCTH, IIOJBEPKCHHON HEpaBHOMEPHOMY BpPALICHHUIO,
MPOBEICHO MJI IMHPOKOTO JHAala3oHa OIpeNessIiommx mapamerpoB: Pr=0.7, Ta=10%-10%, Ra =105,
Ra=1.8-10-1.8-10% TlonydeHsl M ONMMCaHBI paclpeeeHUs TEMIEPATyphl W H30JMHMM (YHKUHM TOKa B
TEYEeHHE MOJHOTO 000poTa MOJOCTH. VCCIeMOBaHO BIMSHUE PEKUMOB HAarpeBa IOJIOCTH W BpalleHHS Ha
WHTEHCUBHOCTH TEII00OMEHa B 1moJjiocTH. [IpoBeieH aHanu3 BIUSHUS [EHTPOOCIKHON CHIIBI Ha TEILIONEPEHOC.

Hccneoosanue evinonneno npu noooepowcke Ilpoepammer pazeumusi Tomckozo 2ocydapcmeeHHO20

yrugepcumema (Ilpuopumem-2030).
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