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Measurement of effective thermal conductivity and permeability
on aluminum foam metal
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ABSTRACT

Effective thermal conductivities and pressure-drop-related properties of aluminum foam
metals have been measured. The effects of porosity and cell size in the aluminum foam
metal are investigated in detail. The porosity of the foam metal, considered in the present
study, varies from 0.89 to 0.96 and the cell size from 0.65mm to 2.5mm. The effective
thermal conductivity is evaluated by comparing the temperature gradient of the foam metal
with that of the thermal conductivity-known material. The pressure drop in the foam metal
is measured by a highly precise electric manometer while air is flowing through the
aluminum foam metal in the channel. The results obtained indicate that the effective thermal
conductivities are found to be increased with a decrease in the porosity while the effective
thermal conductivities are little affected by the cell size at a fixed porosity. However, the
pressure drop is strongly affected by the cell size as well as the porosity. It is seen that the
pressure drop is increased as the cell size becomes smaller, as expected. The minimum
pressure drop is obtained in the porosity 0.94 at a fixed cell size. A new correlation of the
pressure drop is proposed based on the permeability and Ergun’s coefficient for the
aluminum foam metal.
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The structure of the aluminum foam
metal in the present study:
(a) Aluminum foam metal;

Fig. 3

(b) A

schematic diagram of cell structure.
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Table 1 Material properties of stainless steel
304 and Aluminum alloy 6101

. Th |
Density | Specific heat| dz‘:;‘jity
3
(kg/m*) | (kJ/kg K) (W/m K)
Stainless steel 304 7900 0477 149
Aluminum alloy 6101 2690 0.895 218
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Dul'nev’s model for the effective
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