w228 35(6): 50 ~36, 2007
Mokchae Konghak 35(6): 50 ~56, 2007

Study on Heat Treatment of Red Pine Log*!
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ABSTRACT

FAO standard for heat sterilization of wood, International standards for phytosanitary measures
(ISPM) No.15, must meet heat-treated wood core temperature to be higher than 56°C and keep the
temperature for more than 30 minutes. This study was carried out to analyze the heat treatment

* 1A 9007 72 189, AE 200749 9€ 129

* 2 ogusty s astgs A Dept. of Forest Science, College of Agriculture and Life Science, Seoul
National University, Seoul 151-921, Korea

* 3 ey ere) abdws|Ea) Dept. of Forest Insect Pests & Diseases, Korea Forest Research Institute, Seoul
130-712, Korea

T FA2Hcorresponding author) : ©%%(e-mail: hyeo@snu.ac.kr)

— 50 —



abE 959 R B Ay

characteristics of domestic pinewood sterilized with the FAO standard. To enhance the effective-
ness of heat treatment process in mountainous district energy consumption and time required to

reach target temperature were evaluated at various temperature and relative humidity conditions
and moisture contents of wood. Heat-treatment of high temperature and high humidity reduced
the required heating time. Lower humidity levels at same temperature reduced energy con-
sumption per unit time. However, lower humidity levels could not reduce total energy con-
sumption greatly because longer treatment time was required at that condition. It is necessary to
estimate energy consumption and predict treatment time in dynamic heating and cooling sit-
uations, because it frequently happens not to meet optimum treatment condition due to poor sur-

rounding climates and operation performance of heat treatment facility in real field.

Keywords: heat sterilization, energy consumption, phytosanitary, pinewood, humidity, core tem-

perature
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Table 2. Heat-treatment condition and physical properties of specimens

Heat-treatment Diamet Average  Average | Heat-treatment Diameter Average  Average
condition ?Cn%er MC density condition (em) MC density
(Temp, RH) (%) (kg/m’) (Temp, RH) (%) (kg/n)

45 103 884 45 49 649

90°C, 20% 30 92 775 120°C, 6% 30 27 518

25 130 854 23 7 428

45 50 053 45 51 658

90°C, 50% 30 28 520 120°C, 10% 30 31 529

2 8 431 2 1 438

45 64 714 45 58 088

NG, 70% 30 39 561 120°C, 30% 30 35 545

25 26 474 25 19 458

45cm 30cm

25cm

Moisture contents (%)
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Fig. 2. Temperature change of the pith by heat-treating condition.
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Table 3. Heat-treatment time by heat-treating condition

Condition Time (min) Condition Time (min)
Temp. RH Temp. RH
(()C)p ) 25 cm 30 cm 45 cm (()C)p %) 25 cm 30 cm 45 cm
20 750 800 1,200 6 240 430 730
90 50 310 540 900 120 10 260 280 690
70 230 430 840 30 200 210 520
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Table 4. Energy consumption by heat-treating
condition

Heat-treating

__condiion  COMMRION  pimer - o
Te(:mp. RH (kWY (hours) (kW)
SORNCH
20 31 20 62
%0 50 33 15 49
70 37 14 52
6 28 12 35
120 10 37 1 ¥E
30 52 9 45

*: heating time for core temperature of 45 cm diameter
log to be higher than 56°C
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