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Analysis of Heat Transfer in Porous Solid Using Image Data Characterization

Kouki Nisnioka, Takeaki Murayama and Yoichi Ono

Synopsis : Much time was required to estimate the effective thermal diffusivity by the calculation with use of the image data. The
reduction method of calculation time for the estimation of effective thermal diffusivity has been developed. The
thinning method and the characterization of image data are used for the reduction. The calculation time is reduced to
1/230. The effective thermal diffusivity measured using the LASER flash method agrees well with that calculated.
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Fig. 2. Original image data of the sintered porous
iron (368 X304 pixels).



Fig. 3. Characterized pore structure of original
image data.

Fig. 4. Characterized matrix structure of original
image data (Thinning method was applied).
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Fig. 5. Minimized image of original image data
(101 X 84 pixels).
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Fig. 6. Temperature distribution of the sintered
porous iron obtained using original image
data. The calculation lattice consists of
%68? 304 meshes. The calculation time was
50ks.
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Fig. 7. Temperature distribution of the sintered
porous iron obtained using minimized image
data. The calculation lattice consists of
(1)%1;}2 84 meshes. The calculation time was

.65ks.
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Fig. 8. Temperature distribution of the sintered
porous iron obtained using minimized image
data. The calculation lattice consists of
101 X 84 meshes. The calculation time was
6.5ks.
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Fig. 9. Comparison of effective thermal diffusivity
measured using the LASER flash method
gvith that calculated using minimized image

ata.
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gith that calculated using original image
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