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Characteristics of the Effective Thermal Conductivity of Highly Porous Ceramic Foam
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ABSTRACT: The characteristics of effective thermal
conductivity of highly porous ceramic foam were investigated
experimentally by steady plane heat source technique. The
Influence of temperature and pore size on the effective thermal
conductivity of the porous ceramic foam was analyzed in
details by making the SiC and Al,O; ceramic foam as test
sample. The results show that at the range of the experimental
temperature, the effective thermal conductivity of both SiC and
Al,O; foam ceramic decreases slightly at first, and then
increases gradually with increase of the temperature. At the
condition of constant porosity, the effective thermal
conductivity also firstly decreases slightly, and then increases
gradually with decrease of the equivalent diameter. Compared
with the temperature, the variation pore size of the porous foam
ceramic has relative small effects on the thermal conductivity
at the constant porosity.
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Fig. 1 Schematic diagram of thermal conductivity set-up
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Tab. 1 The structure of porous ceramic foam tested
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Fig. 2 Calibration of the cooling rate of cooling plate
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Fig. 3 Temperature effect on SiC ceramic foam effective
thermal conductivity
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Fig. 4 Temperature effect on AL,O3ceramic foam
effective thermal conductivity
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Fig. 5 Effective conductivity comparison of
AL,0O; with SiC
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Fig. 6 Pore density effect on SiC effective
thermal conductivity
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Fig. 7 Frame structure of ceramic foam
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Fig. 9 Pore density effect on AL,O;effective

thermal conductivity
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