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ABSTRACT

The thermal conductivities of nano-sized fumed silica-based insulation media were investigated by varying a mean particle size of
the silicon carbide opacifiers and ceramic fiber content. Opacifying effect of ceramic fiber and silicon carbide powders was discussed
in terms of their content and the mean particle size of them. As the fiber contents increased from 10 wt% to 30 wt% in a material,
its thermal conductivity at temperatures of about 620°C decreased from 0.171 Wm™ 'K ' to 0.121 Wm™ 'K™'. Meanwhile, the thermal
conductivity at temperatures of about 625°C decreased from 0.128 Wm 'K ' to 0.092 Wm™ 'K™ as the mean SiC particle size

decreased from 31 um to 10 pm.
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Fig. 1. Experimental set up for thermal conductivity measu-
rement by transient hot-wire technique.
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Fig. 2. Particle size distribution curves of three different SiC
powders used as opacifiers.
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Table 1. Physical Properties and Compositions for Various Insulation Media

Sample Den‘sigy Thennag conduc_t%vit_); at Composition (wt%o) Mean. SiC
. (gem™) ~625°C (Wm K ) Fumed silica SiC Ceramic fiber particle size (um)

SF-90 0.26 0.171 (624°C) 90 0 10 -

SF-80 0.29 0.133 (624°C) 80 0 20 -

SF-70 0.30 0.121 (623°C) 70 0 30 -
SSF1-75 0.32 0.094 (637°C) 75 15 10 103
SSF2-75 0.33 0.114 (625°C) 75 15 10 226
SSF3-75 031 0.128 (625°C) 75 15 10 31.0
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Fig. 3. Effect of ceramic fiber content on the wire temperature
rise during heating of a series of SF samples at
temperatures of 623 ~624°C: ( - - - ) SF-70; ( — ) SF-
80; and : ( - - -) SF-90.
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Fig. 4. Effect of ceramic fiber content on the high temperature

thermal conductivity of a series of SF samples: (-e-) SF-
90; (- v -) SF-80; and (- m -) SF-70.
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Fig. 5. Effect of mean SiC particle size on the wire temperature
rise during heating of a series of SSF samples at
temperatures of 625~637°C: (- - - ) SSF1-75; (- - -)
SSF2-75; and ( — ) SSF3-75.
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Fig. 6. Effect of mean SiC particle size on the high temperature

thermal conductivity of a series of SFF samples: (- 4 -)
SSF1-75; (- @ -) SSF2-75; and (- v -) SSF3-75.
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