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Abstract. The work is devoted to the study of free convective heat transfer of a viscous incompressible fluid in a
closed inclined cavity under conditions of a lower isothermally heated wavy wall and an upper isothermally
cooled wall. The medium in the cavity is considered to be a heat-conducting liquid that satisfies the Boussinesq
approximation. To describe the flow and heat transfer inside the cavity, unsteady Oberbeck—Boussinesq
differential equations are used in dimensionless non-primitive variables “stream function — vorticity”. To solve
the formulated problem, the finite difference method of the second order accuracy has been used. The developed
program code has been verified using different model problems. Effects of the amplitude and frequency of waves
on the lower wall, as well as cavity inclination angle have been studied. The features of the development of
convective structures inside the cavity are established, and the possibility of intensifying the heat transfer in a

cavity with a wavy wall is shown.

BBenenue. EcTecTBeHHass KOHBEKIHS BCTpPEUacTCS BO MHOTHX WHXCHEPHBIX CHCTEMax KaK OJWH W3
OTIPEeIeISONINX MEXaHN3MOB TIepeiaur Teruia U Macchl. C MeNbio Pa3BUTHS W ONTHMHU3AINH CYIIECTBYIOIIIX
TEXHUYECKUX allllapaToB, HANPUMEP, COJIHEYHBIX KOJUICKTOPOB, BO3HHKAET HEOOXOIUMOCTh B JCTAILHOM
MOJICIUPOBAaHUM TPAHCIOPTHBIX MPOIECcCOB B 3THX cucteMax [1, 2]. K HacrosimeMy BpeMEHH PacCMOTPEHO
MHOTO 33/1a4 B 00JIACTH KOHBEKTHBHOTO TEIUIOMACCOIEPEHOCA B 3aMKHYTHIX OOJACTAX MPU PA3TUYHBIX YIIIAX
HAKJIOHA B IBYMEPHBIX U TPEXMEPHBIX MOCTaHOBKaX [3, 4]. B OonbIIMHCTBE OMyOIMKOBAHHBIX PabOT yIEICHO
MaJio BHUMaHUS BIUSHUIO BO3MOKHON HEPETYISAPHOMN CTPYKTYPHI CTEHKH.

[Ipemmaraemass paboTa TOCBAIIEHA HCCIEJOBAHUIO CBOOOTHOKOHBEKTHBHOI'O TEIDIONEPEHOCA BSI3KOM
HEC)KMMAeMOH KHIKOCTH B 3aMKHYTOW HAKJIOHHOW ITOJIOCTH IIPH YCJIOBHH, YTO HIKHSIA BOJHHCTAs CTEHKa
SBIISICTCS M30TEPMHUUICCKI-HArPEBAEMOM, a BEPXHSSA CTEHKA — H30TEPMHUIECKHU-OXJIAXK TAaeMOH.

ITocranoBka 3agaYm M METOAblI pPeIIcHUS. ®dusnyeckas IIOCTaHOBKA 3aJa4yu IOKa3aHa Ha puc. 1.

I'opu3oHTaNbHEIE CTEHKHM OIMCHIBAIOTCA ypaBHEHMAMH y, = H —H [a+b~cos(2nk¥/ L)] — HWKHAA CTEHKA,

¥, = H —Bepxuss cTeHka, a + b =1.
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Puc.1. Obracme pewenus 3aoayu

BepTI/IKaHBHLIe CTCHKH CUHUTAKOTCA a,Z[I/Ia6aTI/I'-ICCKI/IMI/I. Cuna TsoKecTH HalpaBJICHA BHU3 I10J YTJIOM Ol K
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Byccunecka. [luddepenunansupie Ge3pasmepHble ypaBHeHust OOepOexa—byccuHecka B HepeMEHHBIX
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B stolt cucteme ypaBHEHMH OBUIM HCIIOJIB30BaHbI cleAyromue Oe3pa3MepHble KOMIUIEKCH: Pr =

) 3
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p pr( h ‘) — qpuciio Pased.

gucio [Ipanarna u Ra =
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Bespa3mepHble rpaHUYHbIE YCIOBHS JUIS IPETIOKEHHON CUCTEMBI yPaBHEHUH UMEIOT BUL:
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[Ipu 4rcIeHHOM pPEelIeHUH 3aa4H COBEPIIaeM Iepexo]] K HOBBIM IIEPEMECHHBIM:
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[IpunrMas BO BHUMaHHE TaKOE MPeoOpa3oBaHUe KOOPAMHAT, ONPEICIIIOIINE YPaBHCHHS IPUMYT BUI [S]:
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HauanbHubie u T'paHUYHBIC YCJIOBUSA IJIsA l'[peﬂ.]'[O)KeHHOfI CHCTECMBI ypaBHeHI/Iﬁ HUMCIOT BU:
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s pemrenust chopMyIHPOBAHHOMN 3ala4M MCIIOIB30BAJICS METOJ] KOHEUHBIX Pa3HOCTEH M BTOpas cxema
C Pa3HOCTSIMH MPOTHB MOTOKA [5, 6]. Pa3paboTaHHBIN MpOrpaMMHBIA KO OBLT MPOTECTHPOBAH HA MHOXECTBE
MOJICIBHBIX 3aJ]ad, a TaKKe MPOaHAIU3UPOBAH HA CETOYHYK0 CXOAUMOCTH [5]. UwucieHHBIE HCCICAOBaHUS
TIPOBENICHBI MPU CIEAYIOIIUX 3HAUCHUAX ONMpeAesomuX napameTpon: Pr=7,0; Ra = 104—106; A=1-3;a= 100,
30% k=0-3; a=0,7, 0,9. B pesynprare ObLIM MOTyYeHbI PACIPEICICHHS H30JMHMI (YHKIMH TOKA H
TEeMIIepaTyphl, a TAKKE pachpeesicHus cpeaHero yucia HyccenbTa B 3aBHCUMOCTH OT HHTEHCHBHOCTHU TCUCHHUS,
TCOMETPUYECKOr0 MapaMeTpa IOJOCTH, yIiia HAKJIOHA, KOJMYECTBA BOJH M aMIUIUTYIBI. Y CTAHOBJICHBI
0COOCHHOCTH Pa3BUTHS KOHBEKTUBHBIX CTPYKTYpP BHYTPH IOJIOCTH U MMOKa3aHA BO3MOXHOCTh MHTCHCHU(HUKAIINU

TEMII000MEHa B TIOJIOCTH C pelibe()HOM CTEHKOM.
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