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Mechanisms behind better thermal insulation capacity of
carbonized binder-less wood shaving insulation panels
-Investigation from apparent thermal conductivity of coarse pore-

Noboru Sekino* ***, Kosuke Yamaguchi* **

Abstract: By carbonizing binder-less wood shaving insulation panels (Thermo-curl®), a new mat-type insulator
(carbonized wood shaving mat; CWSM) has been developed. Minimum thermal conductivity of CWSM was
about two-thirds of that of Thermo-curl® , which was based on the theory that coarse pore changes caused
by carbonization may provide the panels with better insulation capacity in terms of reducing convective and
radiant heat transfer. In this report, apparent thermal conductivity of coarse pores (4 ,) which includes the
effects of convective and radiant heat transfer was calculated by the use of a mix law of layer arrangement
parallel and perpendicular to direction of heat flow and these values were discussed with relation to mat
thermal conductivity. The value of 1, obtained for a mat carbonized at 400°C was 0.031 W/mK, it was only 1.24
times the thermal conductivity of the static air. It was also about 0.7 times the value for Thermo-curl® (0.045 W/
mK) and this suggests that reducing coarse pores play a role to depress convective and radiant heat transfer.
On the other hand, the value of 1, was 0.042 W/mK when carbonized at 700°C. This suggests that excessive
carbonized temperature causes continuous coarse pores which allow greater convective heat transfer or causes
physical changes on the carbonized wood surface which increase radiant heat transfer.

Keywords: carbonized wood shaving mat, apparent thermal conductivity, coarse pore, radiant heat transfer,
convective heat transfer
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