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Theoretical Research on Effective Thermal Conductivity of Silica Aerogel

Yue Kai Wang Ge Ni Wen

(University ol Science and Technology Beijing, Beijing  100083)

Zhang Xinxin Liu Yusong

Abstract The heat transfer mechanism of silica aerogel was studied by using the kinetic theory. Based on the fea-
tures of the microstructure of silica aerogel, nanopore model was built. The expression of the thermal conductivity of gas
in nanopore was derived with taking account of the interaction force of molecules, The thermal conductivity of gas in silica
aerogel was achieved with the derived expression. A heat transfer model of solid matrix unit obtained from the structure
of silica aerogel was developed. According to the kinetic theory, the effective thermal conductivity of silica aerogel was
obtained. The results show that the average gas molecule free path, the interaction force of molecules and the force be-
tween molecule and wall are the major factors which effect the thermal conductivity of gas in silica acrogel, the diameters
of solid matrix unit and contact interface are main factors affecting the thermal conductivity of solid matrix unit, the pore
size distribution seriously affects the equivalent thermal conductivity of silica aerogel.
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Fig. 1 Cubic pore structurc and surlacc in porc model
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Fig. 2 Solid matrix ol silica acrogel and its unit modcl
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