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Convective Heat Transfer in Bi-Disperse Porous Media under
Asymmetric Heat Flux Boundary Conditions

WANG Qijia, WANG Keyong, LI Peichao
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Abstract ; Symmetric heat flux or temperature boundary conditions are generally imposed in the study of porous media.
Based on the Neild-Kuznetsov two-velocity two-temperature equation, the forced convective heat transfer in a parallel-
plate channel filled with a bi-disperse porous medium was analyzed under the asymmetric heat flux boundary condition.
The analytical solution of two-phase velocities were obtained by using the normal mode reduction method and that of two-
phase temperatures were done by using the indirect decoupling method. The results indicate that asymmetric heating has
great influence on the thermal characteristics of bi-disperse porous medium, however, the symmetrical heating leads to
the highest heat transfer rate. There is critical effective thermal conductivity ratios (%, ) in the bi-disperse porous
medium. When £ > k

enhancement in the bi-dispersion effects leads to an increase in the heat transfer rate. Finally, the asymptotic behavior of

o, the relationship between the dimensionless temperature of the two phases changes. An
Nusselt number was also investigated. The present analytical solutions can be applied to the thermal analysis of bi-
disperse porous parallel-plate channels under arbitrary heat flux ratios.
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Figure 1  Schematic diagram of flow through parallel-

plate channel filled with bi-disperse porous medium
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