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Abstract

A numerical study has been carried out to investigate the flow and heat transfer from an aluminum
foam heat sink in a confined channel. A uniform heat flux is given at the bottom of the aluminum
foam heat sink, which is horizontally placed on the heated surface. The channel walls are assumed to
be adiabatic. Cold air is supplied from the top opening of the channel and exhausted to the channel
outlet. Comprehensive numerical solutions are acquired to the governing Navier-Stokes and  energy
equations, using the Brinkman-Forchheimer extended Darcy model and the local thermal non-equilibrium
model for the region of porous media. Details of flow and thermal fields are examined over wide
ranges of the principal parameters; i.e., the Reynolds number Re, the height of heat sink A/H, porosity
¢ and pore diameter ratio Rp.
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Fig. 3 Effect of Reynolds number on the stream-
lines. (a) Re=500, (b) Re=1000, (c) Re=1500
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Fig. 6 Effect of height of heat sink onthe streamlines.
(a) WH=025, (b) WH=0.5, (c) WH=0.75, (d)
WH=1.0
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Fig. 8 Effect of height of heat sink on the Biot
numbers. (a) WH=0.25, (b) h/H=0.5, (c)
h/H=0.75, (d) W/H=1.0
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