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ABSTRACT Convection heat transfer in open cell foams plays a primary role when a significant local
temperature difference exists between the solid matrix and the fluid that passes through it. Recently, it
has been recognized that the flow thermally develops after a few cells, for both uniform temperature
and heat flux conditions at the solid/fluid interface. Convection heat transfer in thermally developed
flow at the pore scale in foams, that so far has received limited attention in the literature, is investigated
numerically in this paper. The open cell foam geometry is built up with reference to Kelvin’s
tetrakaidecahedron foam. The velocity, pressure and temperature fields are predicted with a finite
element scheme, for different porosities and Reynolds numbers. Results show that convection heat
transfer has a periodical behavior through the single developed cell, with local values affected by

porosity and Reynolds number. Details are given about the variation of the local convection heat
transfer over the solid/fluid interface.



