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Influences of pores distribution on thermal radiation

properties of ceramic materials

LI Dong-hui, XIA Xin-lin

(School of-Energy Science and-Engineering .,
Harbin Institute of Technology, Harbin 150001, China)

Abstract:A rigid Mie solution-on_scattering by a spherical particle immersed in an ab-
sorbing medium \was introduced.\ By combining-with independent scattering discipline for
polydisperse particles, a\theoretical method was presented for calculating thermal radiation
properties of ceramics with pores inmodified Gamma distribution. Influences of pores distri-
bution and mean diametef on thermal radiation properties of a specific Yt stablized zirconium
(YSZ) were dnalyzed.” Results show that pores distribution and mean diameter have signifi-
cant influences on thermal radiation properties of the ceramic. Extinction coefficient, scatter-
ing albedo and asymmetry factor decreases with pores distribution approaching mono disper-
sion and increases with pores distribution approaching poly dispersion. An optimal mean di-
ameter of pores exists for extinction coefficient in short wavelength while the coefficient de-
creases with pores mean diameter in long wavelength. Both scattering albedo and asymmetry

factor increase with pores mean diameter.
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Fig. 1 Spectral complex refractive index of YSZ'*

20
}"l"]!l
d=y=8
15 !
p=y=4
_ o="y=2
= 10F —y—
= d=7=1
a=1%=0
5 s
0 1
0 0.1 0.2 0.3
rfpm

K2 LA oA oK R

Fig. 2 Pores radius distribution function
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Fig. 3 Scattering coefficient per porosity under

different pores distribution
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pores distribution
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