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Natural Convection from the Concave Wall in a Square Enclosure

T. S. Park

The effect of concave curvature on the natural convection has been numerically studied using
the higher-order finite difference method. The heating wall in a enclosure is approximated by a
cosine function. The heat transfer coefficient is analyzed for three Rayleigh numbers and five

amplitudes. For Ra= 108 the separation and reattachment are observed on the adiabatic walls.
The wall heat transfer are slightly changed by the increasing curvatures.
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Fig. 1 Predicted velocity vectors,
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Fig. 2 Geometry and boundary
conditions.
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Fig. 3 Flow configuration and boundary
conditions.

Fig. 4 Temperature fields with Rayleigh
number.
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Fig. 5 Predicted thickness of boundary
layer along the hot wall.

o] }WH H$ Ragol W& IHEW

P XS A A %””4“ R
Demirdzics[8]] Q7 vlaatdct.
AolA AAduF d4L Demirdzics(8]
A Fig. 13 2 A4S 93
e gy ngdwg kA ggom
10°% Pr=0.1°lth ZAR$E 81x814A
& Fig. 201 YEAA wA AW

wFEol AAE &5 Y gHAGA Y
HAGAE L BAHA] G dFd dALAS
%% Demirdzic5(8]¢] |72 & dxsxn
A, o] Ae AAFEE AEHE T A
AZ=7b v FAFEAANAN SuE A5 S
HAFes Aoz e,

E AT ALY A FRAN 2L
HHed AHAS$ AARS RaF s
818l w3 FAHME F3sH}. Fig. 3
A HE AF ¥WHE B 2% T2 $37
1 28% WAl TuZ HA Y. ude 9

2 ddxzHolt. £=0.08 Pr=0.7
1A Ra$& Ra=10%10%,10",10%2 @A R
o AMZAHE Fig. 494 EE 7|E9 434
#1018k AR 5A & B9Fa ok Rasrt
7ol wetA oiFol e dxge ool
ZEA R 3 oo WE dAAZY FAE
2831 Y&e ¢ F At Re=10°Y W n 2

M

£ 1l
g

2 o
B

Bl

o, DLl fo
2

52
-

o
21
BN

24 o]
WA A 7 A

0 025 0}_5‘ 0.75

Fig. 6 Predicted Nu along the hot wall
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Fig. 7 Time history of the predicted Nu
(Pr=0.7,e=0.1, Ra=10").
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Fig. 10 Predicted velocity gradients along
the adiabatic wall ( Ra=10%).
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