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The Study about Cooling Effect of a Heated Module
in a Horizontal Channel with a Variation of Channel Height
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ABSTRACT: The coupled conduction and convection heat transfer from a protruding heated
modute in a horizontal channel with a variation of channel height is experimentally investi-
gated. The input power to the module is 3, 7W and thermal resistance of module support is
0.06, 1.03 and 158 K/W. The Reynolds number ranged from 350 to 4500 corresponding to the
inlet velocity (0.4~1.3m/s) and channel height (11~35mm). The results were obtained that the
decrease of thermal resistance of module support reduces the module temperature by redistri-
buting the heat flux and the overall thermal resistance of the module. In the study the effect
of channel height is very significant in the adiabatic condition, but negligible in the conjugate
condition. Finally, correlations for Nusselt number and @z/& with a variation of Reynolds

number were developed respectively.

Key words: conjugate heat transfer(S5 %< He), module support resistance(E2 &A1 A 52 €A
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Fig. 1 Schematic diagram of experimental ap-
paratus.
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Fig. 2 Geometries of horizontal channel and
simulated module.
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Table 1 Variables in experimental condition

Variable Condition
Input power (@) 30, 7T0W
Inlet velocity (V) 04, 0.7, 1.0, 1.3m/s
. . 157, 1.86, 2.14,
Channel height ratio (H/t) 285, 357, 5.00

Module support

resistance {R.) 0.06. 1.03, 158 K/W

350~ 4600

Reynolds number (Re)

CEEE =,
R, = t/k.S (2)
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Fig. 3 Temperature difference between module
and inlet air temperature with the va-
riation of channel height ratio.
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Fig. 4 Average Nusselt number with the va-
riation of channel height ratio.
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Fig. 5 Relationship between average Nusselt
number and Reynolds number,
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Fig. 6 Temperature difference between module and inlet air with the varation of charnel height ratio.
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