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The heat transfer model and thermal conduction properties of SiO,
aerogels thermal insulation material

Hu Jing Yu Fan Mao Yudong et al.
( School of Thermal Engineering Shandong Jianzhu University Jinan 250101 China)

Abstract: The thermal conduction properties of SiO, aerogel under normal atmospheric temperature
and vacuum conditions determine the effective thermal conductivity of VIP and the research of the
impact factors of SiO, aerogels thermal conductivity under vacuum conditions and their influence
mechanism are important for VIP production. The paper has analyzed the influences of the gas
pressure density and fiber content on the effective thermal conductivity under normal atmospheric
temperature and vacuum conditions based on the model established to calculate the effective thermal
conductivity of SiO, aerogels. The results show that the effective thermal conductivity significantly
decreases with the pressure decreases from the atmospheric pressure and then decreases smoothly
when the pressure is less than 1 kPa for the gas thermal conductivity decreases sharply. The solid
thermal conductivity decreases with the decrease of the density but that of gas increases as the
porosity increases. Due to these pros and cons effects there exists an optimal density at which the
aerogel has the minimum effective thermal conductivity. With the increase of fibers content the solid
thermal conductivity increases and thermal radiation capacity decreases there also exists an optimal
fibers content bringing about the minimum effective thermal conductivity of aerogel-fiber composites.
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