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Derivation and evaluation of an interfacial heat flux model that takes into
account the inner heat conduction in the porous materials with high Biot number
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The background of this research is that even if the two-energy model widely
used for heat transfer in porous media is adopted, the amount of heat transfer cannot be accurately
estimated in the case of the high Biot number problems (i.e. the thermal conductivity is low.). In
this study, estimating the non-steady thermal resistance inside porous structures, an unsteady heat
transfer model was derived for applying to heat transfer in porous materials with the high Biot
number. It was found that the proposed model can accurately predict unsteady heat transfer in porous

materials with a wide range of Biot number from 0.001 to 1000. On the other hand, it was found that
the applicable range of the conventional model is that Biot number is up to 1.0 in which the
thermal resistance in the porous structure is negligible.
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