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Fig. 1~ Schematic for the flow through a plate channel filled with a porous medium
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Table 1  Comparison of the coefficients in temperature expressions obtained with the 2 decoupling methods
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Fig. 4  Effects of the Biot number and the effective thermal conductivity ratio on the temperature distribution
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Two Decoupling Methods for the Heat Transfer Model
of a Plate Channel Filled With a Porous Medium

WANG Ke-yong'”®, WANG Da-zhong', LI Pei-chao'
(1. School of Mechanical Engineering, Shanghai University of
Engineering Science, Shanghai 201620, P.R.China;

2. Department of Mechanical Engineering, University of
California, Riverside, CA 92521, USA)

Abstract: A general heat transfer model of a parallel plate channel filled with a porous medium
was constructed based on the Brinkman-Darcy extended model and the local thermal non-equi-
librium model in view of the internal heat sources in fluid and solid phases. The temperature
field of the porous medium under the fully developed heat transfer condition was respectively
formulated with the direct and indirect decoupling methods of solving the fluid-phase and solid-
phase energy equations. Compared to the direct decoupling method, the indirect one is more
convenient to be employed to solve the 2nd-order differential equations under the original
boundary conditions. The equivalence of the 2 decoupling methods was verified through com-
parison of the coefficients in the dimensionless temperature expressions and the temperature
distributions between them. A good agreement was found between the temperature distributions
obtained with the indirect decoupling method and those reported in the previous literatures in 2
limit cases, meanwhile the better generality of the proposed model was also proved to some ex-
tent. The parametric study shows that the temperature difference between the fluid and solid
phases decreases with the Biot number or the effective thermal conductivity ratio, and the Nus-

selt number decreases with the internal heat source ratio.

Key words: porous medium; Brinkman-Darcy extended model; local thermal non-equilibrium

model; internal heat source; constant heat flux



