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Influence of Pore Size Determination
Methods of Pure Fiber Core Material
on Gas—phase Thermal Conductivity
LIU Yunping WAN Yang SUN Yufei
Abstract:

size of pure fiber core material in the related literatures

The methods for determining the pore

( defined as literature method 1 literature method 2 and
literature method 3 respectively) are summarized. A
new method for determining the pore size ( defined as
the new method) is proposed. The influence of pore
size determination methods on the calculation result of
gas-phase thermal conductivity is analyzed by the con—
trol variable method ( variables are air temperature air
pressure fiber diameter and the volume fraction of fiber
in pure fiber core). When the air temperature air
pressure fiber diameter and the volume fraction of fiber
in pure fiber core ( hereinafter referred to as fiber vol—
ume fraction) are 300 K 10 Pa 6 pm and 15% re-
spectively the gas-phase thermal conductivities calcu—
lated by 4 kinds of methods ( literature method 1 liter—
ature method 2 literature method 3 and new method)

are 5.1 x107 4.9 x107° 26.6 x 10 "and 9. 1 x

107 W/(m™" « K™") respectively. Under the same
setting conditions the gas—phase thermal conductivity
calculated by the new method is moderate and it is be—
lieved that this method for determining the pore size is
credible. Under the premise that other setting condi—
tions are unchanged the gas—phase thermal conductivi—
ties calculated by different methods decrease with the
increase of air temperature ( the variation range is 253
to 323 K)

mal conductivities calculated by different methods with

and the variation trends of gas—phase ther—

the air pressure ( the variation range is 0. 1 Pa to 100
kPa) are basically the same. In the case of low air
pressure the gas-phase thermal conductivity basically
remains unchanged and as the pressure increases the
gas-phase thermal conductivity rises sharply and even—
tually tends to be equal. The gas—phase thermal con—
ductivities calculated by different methods decrease
with the increase of the fiber volume fraction ( the vari—
ation range is 0. 01 to 0.40) . The gas-phase thermal
conductivities calculated by different methods increase
with the increase of the fiber diameter ( the variation
range is 2 to 24 wm) .
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