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The Application of Finite Element Analysis
in Wood Heat Treatment
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Abstract: A numerical simulation model based on finite element analysis was established in this
article to determine the temperature distribution in wood during an insecticidal heating treatment.
The calculated temperature was compared with that measured from a typical operation and shows
the feasibility of applying finite element analysis to predict the thermal response of wood. On the
basis of the results, further experiments were conducted to analyze the effects on the shape of wood
sections, the temperature elevation rate and heat preservation value as a result of the thermal re-

sponse of wood. The calculated results provide a theoretical reference for designing a monitoring

system and operating process for insecticidal treatment of wood.
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Fig. 1 Air temperature versus specimen core

temperature with respect to time
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Fig. 2 Comparison of air temperature and core

temperature in shaped wood pieces with respect lo time
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Tab.1 Core temperature of shaped wood pieces

it 1] FHEA M RS
/min E/C A B C D
0 48 48. 00 48. 00 18, 0u 48. 00
10 49 48,03  48.02  48.10 48.17
20 50 48.23  48.20  4B.48 48, 74
30 51 48. 66 18. 59 49.08 49.55
10 52 49.26  49.15 49. 83 50. 47
60 54 50. 80 h0.63 51.59 52,42
80 56 52.5% 52.37 53.51 54.41
100 58 54,50 54,25  55.48 56. 41
120 60 56.46 56.19 57.47 58. 41
130 60 57.41 57.15 58,37 59.24
140 60 58.20 57.96  5§59.00 59. 67
160 60 59.17 56.00  59.63 59.91
180 60 59.62 56.51 58. 87 59.99
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Tab. 2 Core temperature of the samples at two

temperature elevation rates

FABRE HEEE SR CREC
/C HA%ES C/h BAEE 3 (/h
48 18. 00 18. 00
19 48.03 18. 14
50 18. 23 18. 85
51 48. 66 49.42
52 49.28 50. 31
54 50. 80 52.23
56 52.59 54. 26
57 53. 54 55. 20
58 54. 50 56.22
50 55.47 57.19
60 56. 46 58. 22
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Fig. 3 Core temperature of various samples with respect to

time in different heat preservation processes
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