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Abstract: Heat transfer enhancement mechanism of Phase Change Materials
(PCMs) by high-porosity metal foams was investigated in this study. The
Darcy-Brinkman-Forchheimer modified flow model was employed in the
numerical simulations to consider the non-Darcy effects in metal foams: viscous
flow resistance and inertiaflow resistance. Local Non-Thermal Equilibrium (LNTE)
model was used to consider the temperature difference between PCM and metal
foam. The results showed that in the solid and two-phase zone the heat transfer rate
in PCMs was significantly increased by metal foams, whilst in the liquid zone,
natural convection was found to be weakened by the large flow resistance of metal
foams, despite which the overall heat transfer rate was still higher than the case
where metal foams were not used. Metal foams of low porosity and high pore
density were found to perform better than the ones of high porosity and low pore
density.

Keywords. Phase Change Material; Metal Foam; Heat Transfer Enhancement;
Thermal Energy Storage.
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