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{Abstract)

Laminar natural convection in an air layer contained in a vertically rectangular cavity with
isothermal side walls at different temperatures has been investigated numerically and
experimentally. It has been described what effect is reflected on heat transfer as the Grashof
number and the aspect ratio are changed. Especially, the velocity profile, the temperature profile,
and the isotherm configuration were analyzed with the various flow-regimes through the numerical
method. Two Nusselt-Grashaof correlations were presented using the numerical and the experiment,
respectively as follows;
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Fig.1. Vertically rectangular cavity
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Table 1. The comparison of constants, a,b,and ¢ (Nu,=a Grp*(1L/D)*)

Investigator 3 b [ ¢ L Range of L/D Range of Gro
Present work(Num. ) 0.255 | 0.257 | —0.224 2 to 40 10° to 108
(Exp.) 0.249 | 0.258 | —0.121] 4.94 to 60.24 5%10° to 5x 108
Bejan(Num. ) 0.332 | 0.250 | —0.250 10 to 100 5x10° to  TX10°
MacGregor and Emery (Num.)| 0.250 | 0.250 —0.25002 to 20 8%10¢ to  2x108
Newell and Schmidt (Num.) | 0.155! 0.315| —0.265 2 to 20 4310 to 1.4x10°
’ . R N -0, 0t (04
Jacob (Exp.) 0.180 | 0.250 111 3.12 to 42.2 2X1 to 2X1
0.065 | 0.333 | —0.111 2X10% to 107
Yin, Wung, and Chen(Exp.)| 0.210 | 0.269 —-0.131| 4.9 to 78.7 1.5X10* to 7108
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