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Numerical Study on the Characteristics of
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Abstract

Natural convection flows in a cubical air-filled cavity that has one pair of opposing faces isothermal
at different temperatures, 7, and 7, respectively, the remaining four faces having a linear variation
from 7, to T, are numerically simulated by a solution code(PowerCFD) using unstructured
cell-centered method. Special attention is paid to three-dimensional flow and thermal characteristics
according to the variation of inclination angle 6 of the isothermal faces from horizontal: namely 4= 0°,
15°, 30°, 45°, 50°, 60°, 75° and 90°. Comparisons of the average Nusselt number at the cold face
are made with experimental benchmark results found in the literature. It is demonstrated that the
average Nusselt number at the cold face has a maximum value around the inclination angle of 50°. It
is also found that the code is capable of producing accurately the nature of the laminar convection in
a cubical air-filled cavity with differentially heated walls.

RS Lot T : %K)
6 : A Uigt MulEY 71 &71(0)

B8 EFFAT(UK)
¢, : ¥19 (kg K) LME
g : FEANSEmSY o
K ARAEASWmK) 712 715 Z 39 AinjElgel Ay Add)
L ANEE 2 F HEANe A4 % A $E 92, Lol
Y A s) YA AgAsd, Dol BAstE F Aol

A8 A T Fol FEAY oA wf ¢ F

. : = 3 2
Ra : Rayleigh7(= g8A T L*C, 0/ uk) asth g Bed sl g4 s

p : DE(kgm)

EN
* 39, FUANGR N ARGFAF AR AsH HHE s HAstn #®Id EHd
E-mail : myong@kookmin.ac.kr Az 2FE AMA W}, Fusegi SV 43l

(6]
™
TEL : (02)910-4714 FAX : (02)910-4839 ANA WM Zie 2%} e = 4a we




338 )

A e 3z AulEl ol LAt E fE5Y 3
AF5H 1, Pallares SPL 257
A4 A 3349 AuE A

FA A PPz 7]EY

-

A7 ARE va ARG 2 o F
AX A7E Tae] diEe EATIA &
%7l e § 9ue Asld yuix gase o
AXE wdzdos Fojdc v S3, ¥

ol A4 s
ol AAAEAA fst

= AL B7sanY o
A Leong $%9& 3219 AulE] oMo 2t
§F AL oldlsly] sl BAoE HYE F,

E-)

AFHa wyloz Adol s5d HFE
(benchmark solution)® 2@ 7 FRsHA 52
AFRE AANFA o] HFL He T o
258 /e 2 93 oA gE v 99
Bo] L 2% oA we 2k Hoz HFPL
SR ¥(LTP; linear temperature profile)S 7}A+=

L2AE AARPOR AMEIY. E3F|, olF

=
(SRR g =1
(o]
L=

A 7FA %9 Mg 71grld giE AFst
Aot F, £33 WIgor =TTl EAste
Rayleigh-Benard At dAH@ = 0°d H-+3

sERE FAY $2 ¥ Aole e Yol
S AgE AQUF BYY RATE

(buoyancy-driven) +E2A(6 = 90°¢) AHHE X
gtato], o] F diol EFH AL = 45°U F
NS dradn. AFAH A4 &9 A
e 71&7] g = 45°¢0 A9 B NuF
(Nusselt number)?} T2 5 Z$HEY ¥4 e
dotn B ushgh

B dAFdMe F£X84E B8t U2 M5
Z+ 329 ASAA AviE WA EskE A
8 A F FolA 32k ABlE o] 7187) W3}
2 Ra7}t AQulE] WPl A4 FE53 E€dE
o WAE gL A LHEG. oF
ge) B d7oME uFE A FA WS A
£3ln v 3AY FEFHMI=(PowerCFD =
=)9g Algsle 339 AUE fHFl A& R
A Ra 2 ThdE 71700 disiA FAEAE
sPstanh oty AL HoAY HT NuFE
d&ste] 7)1&9 FAEE Eliql APAH RS v
Aoz B AFoM AHEE FRIEHY Tl 3
A A RN HeE A BEE

GGl

oft KU v N & oY =

=

T=Th-(Ta-Te)x/L
(four side walls)
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Table 1 Comparison of the Averaged Nusselt
Numbers Measured and Predicted at 6

= 90°
Nu .
Ra Measured Nu Present
LTP side-walls®" Prediction
10* 1.520 + 0.015 1.504
4 x 10 2.337 £ 0.020 2323
10° 3.097 + 0.028 3.106
10° 6.383 + 0.070 6.448
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Fig. 4 Comparison of (a) U-velocity, (b) V-
velocity along vertical lines through
geometric center of (a) x direction, (b) y
direction in symmetry plane
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Table 2 Comparison of the Averaged Nusselt
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Fig. 5 Predicted mean Nusselt numbers for
different angle at Ra = 4 x 10°
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Fig. 7 Comparison of (a) U-velocity, (b) V-
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y direction in symmetry plane for
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