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Research on Heat Transfer Model and
Thermal Insulation Mechanism of Nanoporous Aerogels

Chen Yibo, Zhang Guanglei, Jia Weitao, Zhao Pengyuan, Qin Guoqiang

(Institute of Materials Science and Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: Aerogel is a super thermal insulation materials with nanoporous structure. It can be wide-
ly used in aerospace, thermal energy transmission, energy-saving construction and other fields. Based
on the gas-solid coupling heat transfer of structural units, the heat transfer model of aerogels is estab-
lished, and the expression of effective thermal conductivity is deduced. Finally, the calculation results of
the heat transfer model are compared with the experimental results to verify the accuracy of the model.
On this basis, the adiabatic constant of different content and fiber reinforced aerogels composite is calcu-
lated and analyzed, which lays a good theoretical foundation for further optimizing the design of porous
structure materials.
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