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Abstract 9 

Engineering design of foams employed for specific applications such as heat 10 

exchangers entails adequate understanding of their behavior, regarding thermal and 11 

hydrodynamic characteristics, which proves to be a serious challenge for the 12 

researchers at present. The present paper intends to shed light on the complexity of 13 

realistically simulating heat transfer in a porous medium, by performing a 3-D 14 

simulation of heat transfer in open-cell metal foams having 85-95 percentage of 15 

porosity. A salient feature of the present simulation is the use of microtomography 16 

images as the solid model for mesh generation. Results show that the presence of 17 

an intense thermal gradient at the air inlet of the foam brings about density changes 18 

in the inlet region, causing airflow acceleration up to 1.7 times the inlet velocity. 19 

Moreover, this phenomenon establishes thermal equilibrium between air and the 20 

solid over a relatively short length of the porous medium. In all the simulated 21 

cases, the coefficients of linear (α ) and non-linear (β ) terms of the pressure drop 22 

equation, the effective thermal conductivity (keff) and the local convection heat 23 

transfer (hl ) are found to be heavily dependent on the percentage of the porosity 24 

and the geometric characteristics of the porous medium. Comparison of some of 25 

the numerical results with the available experimental data shows reasonably good 26 

agreement. Based on the numerical results, a correlation for the mean Nusselt 27 

number was obtained in terms of parameters such as the percentage of porosity and 28 
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