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Heat Transfer Characteristics of Radiation-Mixed Convection
in a Three-Dimensional PCB Channel
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Abstract

The interaction of turbulent mixed convection and surface radiation in a three-dimension-
al channel with the heated blocks is analyzed numerically. Two blocks are maintained at high
temperature and the other bottom and horizontal walls are insulated. S-4 method is em-
ployed to calculate the effect of the radiative heat transfer. The low Reynolds number k-¢
model proposed by Launder and Sharma is used to estimate the turbulent influence on the
heat transfer enhancement. From above modeling, the effects of various channel specifica-
tions on the flow and heat transfer characteristics are investigated. The variables used for
the present study are Reynolds number, block spacing, the channel height spacing for block
and the emissivity.

Average Nusselt numbers along the block surfaces are correlated and presented in terms
of Reynolds number, emissivity and dimensionless geometric parameters. For the range of
conditions in this study, average Nusselt numbers along the block surfaces are strongly influ-
enced by the Reynolds numbers and channel height spacing for block but weakly influenced
by the block spacing and the emissivity of the adiabatic walls.
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Table 3 Averaged Nusselt number for the various cases
Block #1 Block #2
Case — —
Nu, Nu, Nu, Nu, Nu, Nu,
Basic configuration
(Re=16,993, S/L.=1.0, 85.709 34.659 120.908 68.619 34.047 102.666
b/L=0.5, e=1.0)
5,000 74.159 28.749 102.908 55.947 28.329 84.276
7,500 74.003 33.533 107.536 57.096 32.745 89.841
Re 10,000 83.575 34.594 118.169 66.377 33.962 100.339
20,000 86.623 34.667 121.290 69.575 34.131 103.706
S/L 0.5 79.856 38.538 113.439 64.888 32.423 97.311
0.75 84.559 33.685 118.244 67.393 33.331 100.724
0.25 105.910 34.702 140.612 70.334 34.539 104.873
b/L 0.75 80.820 33.981 114.801 63.435 33.713 97.148
1.0 69.861 33.007 102.868 61.001 32.909 93.910
0.25 84.869 32.896 117.765 66.227 32.134 98.361
£ 0.5 85.429 33.619 119.048 66.622 33.067 99.689
0.85 85.556 | 33.812 | 119.368 | 67.229 | 33.523 | 100.752
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