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Abstract. The objective of this research is to study the effect of solid fins on heat transfer enhancement in a
cubical cavity. The number of solid fins varies from 1 to 3 and their lengths vary from 0,1L to 0,5L. A wide range
of Rayleigh number and solid fins material has been investigated (1 0’<Ra<10° copper, aluminum and steel
fins). The left vertical side where the fins are located is uniformly heated while the opposite side is kept at lower
temperature. Other sides are considered to be insulated. Governing equations are solved using finite difference
method. It is shown that having solid fins attached to the heated vertical side of the cubical cavity can lead to the
heat transfer enhancement compared with a cubical enclosure without any fins and thus solid fins have a

positive effect on heat transfer enhancement within the differentially-heated cubical cavity.

BBenenune. Pa3Butue SJEKTPOHUKH U DJICKTPOHHBIX CUCTEM NPHUBOIUT K POCTY HHTEHCUBHOCTH
TeroBbAeNeHnss. OIHUM W3 CaMBIX MPOCTBHIX M TOMYJSIPHBIX B pEaIH3allid METOJOB HHTCHCH(UKAIIUN
TEIUIOOTBOJA OT TEIUIOBBIACISAIONINX 3JIEMEHTOB SBJIETCS BBEACHHE PAa3BUTOH IOBEPXHOCTH TEIIOOOMEHA,
IpeACTaBisIomeil coboii, Hampumep, pebepHyI0 CTpyKTypy. Pebpa Moryr wmmeTs pasznmuHyio (opmy
(tpeyronbauk [1], Tpaneuus [2], mpsmoyrombHHK [3] W T.h), a TakKe MOTYT ObITh TBepubiM [4, 5] win
NOpHUCTHIMU [6]. MHOTHE ONyOJIMKOBaHHBIC PAOOTHI MOCBSIICHBI UCCIICIOBAHUIO BIUSHUS PEOCPHOU CTPYKTYPHI
B JIBYMEPHOH MMOCTaHOBKE. B TaHHOM HCCIICIOBAHUM U3Yy4YaeTCs BIMSHUC TBEPIBIX peOcp HA MHTCHCH(DHUKALUIO
TEINI00OMEHA BHYTPHU 3aMKHYTOTO KyO0a.

Du3uKo-MaTeMaTH4YecKas MOCTaHOBKA 3ajauM. O0nacTs pemeHns mpeacTaBIsIeT co00i KyOmIecKyro
MOJIOCTH pa3Mepa L ¢ TBepIbIMH HENPOHHWIAEMBIMH CTEHKaMH. J[Be NMPOTHBOIIONOKHBIE BEPTHUKAIBHBIC TPaHU
MUMEIOT MOCTOsIHHBIC TemuepaTypsl 1), (mpu y=0) u 7, (npu y = L), npuaem T}, > T,. JIpyrue rpaHu ABISIOTCA
TEIUTON30IMPOBaHHBIMU. CHila TSDKECTH HalpaBiieHa BEpTHKAIBHO BHN3. Ha HarpeToil cCTeHKe ycTaHABIMBAIOTCS
OJIMHAKOBEIC, PABHOMEPHO PACIIOJIOKCHHBIC TBEPIbIC pedpa ¢ IIMHOM /[, KOTOpas BappUPYETCs B TUAMA30HE OT
0,1L mo 0,5L. llupuna pebep 3ahUKCUPOBAHBI M COBMALACM C Pa3MEPOM CTOPOHBI KyOHWYECKOW IOJIOCTH, a

TosmuHa pebep pasua i = 0,1L.

Poccus, Tomck, 26-29 anpens 2022 r. TowMm 3. MaremaTnka



XIX MEXAYHAPOAHASA KOHOEPEHLIVA CTYAEHTOB, ACITMPAHTOB U MOJIOABIX YUEHBIX

«TEPCIIEKTUBbI PA3ZBUTUSA ®YHAAMEHTAJIBHbBIX HAYK» 61

mbeodoe peqpg

g
I / /e
/]

1 W

i

~ /Q/ = )

(7]
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BespazMepHbic HadanbHBIC U TPAHUIHBIC YCIOBUS IS cCUCTeMbI ypaBHeHHH (1)—(8) mmeroT Bu:
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—Ha TBephoii crenke y=0: u=v=w=0, o, =6—W, o, =0, o, :—%, 0=1 (11)
SOy y
. ow ou
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Cucrema (1)—(8) ¢ coorBercTByromMMy HayaiabHbIMU (9) ¥ rpanndabiMU (10)—(14) ycnoBusiMu peruanach
METOJIOM KOHEYHBIX pasHocTeil. Pa3paboTaHHBIN anroputM pemieHus ObUI NMPOTECTHPOBAaH HA MOJEIBHBIX
3aJadax B CPAaBHEHUH C SKCIIEPHUMEHTAIbHBIMY U YUCICHHBIMA JaHHBIMHU JPYTHX aBTOPOB.

Pe3ynabTaThl. Pe3ynpraThl MOKa3bIBAIOT, YTO BBEIACHHE TBEPABIX peOEp MPHBOAUT K YIYy4IICHHIO
TEIIIOOOMEHA 3a CUET YBEJIMYEHMsI MMOBEPXHOCTH TemiooOMeHa. Poct dmcna pebep Oka3blBa€T HEMOHOTOHHOE
BIIMSTHAE Ha MHTCHCHUBHOCThH TEMIOOOMEHa BHYTPH NMOJOCTH. IIpy OOMHAKOBBIX YCIOBHSAX YBEJIWYEHHE IJTMHBI
OJIMHOYHOTO pedpa MposIBIIsETCs] B NOBBILIEHHH cpenHero uncia Hyccenbra.

3akaouenne. B xozme pemenus 3amaud ObUIO NPOAHAJIM3MPOBAHO BIMSHHE TBEPIBIX pebep Ha
MHTCHCUBHOCTH TeriooOMeHa. B pesynbprare Oblia BBISABICHA BO3MOXKHOCTh MHTEHCHU(HMKALMH TEIJIOOOMEHa
BHYTpH anuddepeHInaIsH0-000TpeBaeMol KyOMYeCKOW TIIONOCTH ITyTeM YCTaHOBKM TBEpIBIX pebep Ha
HarpeBaeMoi MOBEPXHOCTH Ky0a.

Paboma ewinoanena npu noodepoicke Ilpoepammur  pazsumus  Tomckoco  NOAUMEXHUYECKO20

yuueepcumema (Ilpuopumem-2030-HUIT/D5-002-0000-2022).
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