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Theoretical Prediction of Heat Transfer in Wood and Experimental Verification

LIU Xin-you, ZHANG Bi-guang, YI Song-lin

(College of Material Science and Technology, Beijing Forestry University, Beijing 100083, China)

Abstract; Theoretical prediction usually provides basic understanding and guidance to establish
reasonable technology in the production process. A partial differential equation was used in this
study to predict heat transfer time between the surface and core layer of wood during heat
treatment. The prediction was compared with the result of an experiment that was performed on
Chinese poplar lumber with various thicknesses of 20 mm, 40 mm and 60 mm. The times for the
core temperature to reach to 100 'C, 130 °C, and 180 ‘C were recorded and compared with the

" predicted values. The comparison of the results showed that the theoretical predicted times matched

the experimental values very well.
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Tab.1 The dimensions of specimens used in this study
A WAKE/% R/ mmXmmXmm(EXFEXE) HH
1 8.6 150X 75X 20 20

2 9.3 150X 75X 40 20
3 10. 4 150X 75X 60 20
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Tab.2 Times to reach the targeted temperatures for the
poplar specimens with different thicknesses

R .y 100 °C 130 °C 180 °C
B/ mf‘n VABE s VARE B0 14EE P
mm YE ® YA ® YA @

Wit 16.3 18.3  45.5 47.5  80.6 82.6
REMH 217 235 55.5 60.0 99.9 104.3
mipfi 545 60.9 1519 158.4 269.0 275.5
BuE 583 70.4 158.6 165.8 296.1 30L.6
Wit 95.9 107.3 233.3 279.0 393.8 485.2
RHE{E 108.3 115.4 247.1 288.5 421.1 520.9
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Fig. 1 Predicted and experimental heat transferring processes
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