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Abstract — An experimental investigation on the flow and convective heat transfer characteristics has been
carried out for aluminum foam heat sink inserted into the annulus to examine the feasibility as a heat sink.
Two aluminum foams of different permeability were selected to provide the friction factor and heat transfer
correlations as function of Darcy, Reynolds and Prandtl number. Experimental results show that the friction
factor is higher than clear annulus without aluminum foam, while 6~10 times augmentation in Nusselt num-
ber is obtained. This technique can be used for the compactness of the heat exchanger.
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Fig. 1. Schematic of experimental apparatus.
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Fig. 2. Aluminum foam and annulus filled with
aluminum foam.
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Table 1. Flow parameters for aluminum foams.

Aluminum foam A B
Porosity € 0.90 0.90
Pore density (PPI) 10 20
Permeability, K (¢cm?®) 7.31x10™ 5.5x10™
Ergun coefficient, C; 0.0449 0.0582
Darcy number, K/D;} 8.86x10°° 6.67x107°
Radius ratio ri/r, 0.249 0.249
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