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Influencing Factors on Thermal
Conductivity of Silica Aerogel
Matrix Material

YU Fan ZHAO Tiantian
LIU Yunping SUN Yufei
The mathematical model of equiva—

Abstract:

lent thermal conductivity of silica aerogel matrix mate—

rial ( not adding glass fiber or ceramic fiber function
additives to improve the mechanical properties of silica
aerogel matrix material) is discussed. The influences
of environmental pressure ( variation range is 1 Pa to

100 kPa)

300 kg/m’) and specific surface area ( variation range

apparent density ( variation range is 20 to

is 200 to 1 000 m’/g) on the equivalent thermal con—
ductivity of silica aerogel matrix material ( hereinafter
referred to as matrix material) are analyzed under dif-
ferent structural scales (0.2 0.4 0.6 and 0.8) . The
thermodynamic temperature of the matrix material is
300 K. Under certain conditions of environmental pres—
sure apparent density and specific surface area the e—
quivalent thermal conductivity of the matrix material
decreases with the decrease of the structure scale. Un—
der certain condition of the structural scale the equiva—
lent thermal conductivity of the matrix material does not
change with the change of the environmental pressure
when the environmental pressure is 1 Pa tol kPa and
the equivalent thermal conductivity of the matrix mate—
rial increases rapidly with the increase of the environ—
mental pressure when the environmental pressure is
greater than 1 kPa. The equivalent thermal conductivi—
ty of the matrix material decreases first and then in—
creases with the increase of the apparent density and
there is the best apparent density which makes the e—
quivalent thermal conductivity of the matrix material
minimum. The equivalent thermal conductivity of the
matrix material decreases with the increase of the spe—
cific surface area.
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