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Heat Transfer from a Porous Heat Sink by Air Jet Impingement
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ABSTRACT: Experiments were carried out to investigate the heat transfer characteristics of
an aluminum foam block as a porous heat sink on a heat source by a vertical air jet
impingement that can be applied for electronics cooling. The performance of the aluminum
foam heat sink was evaluated by the convective heat transfer coefficient on the heat source.
At a fixed porosity, pore density ( ) of the foam and Reynolds number Re were varied in
the range of BA=10, 20, 40 PPl (Pore Per Inch} and 850<Re=<25000. A nozzle diameter and
the nozzle-to-plate spacing were also varied. It was found that the convective heat transfer
was enhanced by the aluminum foarn heat sink with lower pore density due to relatively
intensified flow through the foam block. The aluminum foam block with much reduced weight
shows slightly better performance with larger Nusselt number, compared with the conven-
tional heat sink.
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Fig. 1 Physical model of the present study.
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Fig. 2 Experimental setup.
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(a) Aluminum foam block (b) Pin type heat sink

Fig. 3 Test specimens.
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Table 1 Geometrical dimensions of aluminum

foam
c 8 S/v k, by
(PPD (m™") (W/(m - K)) (mm)
Foam 1 092 40 2740 6.01 9.0

Foam 2 092 20 1720 5.56 9.0
Foam 3 092 10 790 533 9.0
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Fig. 4 Variation of the Nusselt number on the
smooth surface, H/D=20 and »/D=10.
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Fig. 5 Effect of the nozzle-to-plate spacing
on the Nusselt number of the foam
block { 8=40Q PPI) at a fixed Re=12200.
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Fig. 6 Effect of the pore density of the foam
block on the Nusselt number, =20
mm and H/D=15,
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Fig. 7 Effect of the nozzle diameter on the
Nusselt number of the foam block { f=
40 PPI), H=30mm.
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Fig. 8 Comparison of the Nusselt numbers of
the foam block with those of the con-
ventional heat sink, D=20mm and H/D
=15.
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