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Eradication of Beetles Damaging Wooden Structures
by Humidity-Controlled Warm-Air Treatment (1):
Performance of Temperature and Humidity Control

SHIMADA Masanori®, KONDO Shuhei™, KITAHARA Hiroyuki™® *,
HARADA Masahiko™ * *, FUJIWARA Yuko™ ***, OGURA Daisuke * * * * *
SATO Yoshinori and FUJII Yoshihisa™ * * *

Humidity-controlled warm-air treatment for the eradication of wood boring insects was
applied to a Shinto-shrine type wooden building in Nikko, Japan, in the period from July to
September 2022. The performance of the developed treatment device and control program
was evaluated. The building was covered with air-tight and thermal isolation walls and a roof
consisting of double-layered polystyrene boards sandwiched by 12 mm thick plywood and PVC
film. Four treatment units consisting of a fan, a heater, and a steam sprayer were installed in
the covering house, from which the humidity-controlled warm air was generated and
circulated. Another duct conveying the cooling and dehumidifying air was attached in front
of the fun. The volume of the treatment space was about 700 m® According to the
measurement of the moisture content of the wooden building, it was clarified that the target
moisture content to be kept constant in the treatment should be 17%. In order to keep the
equilibrium moisture content of 17%, the temperature and relative humidity of 27C and 83% at
the start of the treatment was increased gradually up to 60C and 89% in the period of four
days, then kept constant at these values for about two days, and finally decreased down to the
initial values for four days. The temperature and relative humidity in the insulation house
were correctly controlled, so that the difference between the scheduled temperature and
relative humidity and the actual measured ones was small. The consumed electric power and
the noise level in and outside of the house were also measured and found to be under
acceptable limit values.

*The Kansai Electric Power Co., Inc

**Total System Laboratory

*** Association for the Preservation of Nikko World Heritage Site and Temples
* % %% Graduate School of Agriculture, Kyoto University

*®EE% Graduate School of Engineering, Kyoto University



