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Influence Factor of Thermal Insulation Performance of SiIO, Aerogel
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ABSTRACT: In order to get the structure design of SiO, aerogel that meet the insulation requirements under heat flux. Accord-
ing to the characteristics of short-range flight vehicle that bearing short time high heat flux, the effect of porosity on thermal
conductivity of SiO, aerogel is analyzed in this study. Using the finite element method, the minimum thickness of aerogel that
meet the insulation requirements under heat flux, and the effect of magnitude and time of heat flux on the surface temperature of
aerogel have been investigated. The results show that, the high temperature effective thermal conductivity of aerogel is the low-
est when the porosity is 96%, and then becomes worse when the porosity is over 96%. Reducing the thickness of aerogel re-
quires higher aerogel porosity due to the inner wall temperature of the structure. When the structure is subjected to long time
high heat flux, only adjusting the thickness and porosity of the aerogel cannot meet the thermal insulation requirements. The re-
sults provide a basis for the structure design of SiO, aerogel that meet the insulation requirements under heat flux.
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Fig.1 Simulation model of aerogel gel thermal
protection structure
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Tab.1 Parameters and structural requirements of SiO, aerogel
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Fig.2 Relation between effective thermal conductivity and
porosity under different temperature
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Fig.3 Temperature of the inside wall and surface of aerogel
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Fig.4 Temperature variation in the direction of thickness
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Fig.5 The minimum thickness (a) and surface temperature (b) of acrogel that meet the required temperature
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Fig.6 Curvature of the minimum thickness (a) and surface temperature (b) of aerogel that change with the magnitude of heat flux
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Fig.7 Curvature of the minimum thickness (a) and surface temperature (b) of aerogel that change with the time of heat flux
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