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THERMAL EFFECT OF HEATING LOWER EXTREMITIES OF THE HUMAN BODY
USING KOTATSU ON THE HUMAN THERMAL COMFORT
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Shin-ichi WATANABE, Tetsumi HORIKOSHI, Yuuki MIYOSHI
and Seiichi MIYAMOTO

A well-known heating facility in Japan, KOTATSU, heats the lower extremities of the human body by an infrared heater or

wood coal fire in a box. The objective of this paper is to clarify the thermal effect of KOTATSU on the human thermal comfort

quantitatively. Experiments were carried out under the following combined conditions: air temperatures were 11°C, 14°C, 17°C, and
20°C and electric power of infrared lamp were to OW('off"), 87W('low"), 91W('middle’) and 181W('high') electric consumption,

respectively. Five male and six female subjects participated in those experiments. The following result was obtained: There was significant

difference of comfort vote between female and male subjects when subjects reported hotter votes than thermal neutrality. The KOTATSU

at 'low’ and 'middle’ IR heater level has the equivalent effect of 7°C operative temperature rise at the condition of 11°C air temperature,

and that at ‘high' IR heater level has the equivalent effect of 10°C operative temperature rise at the same condition. Also the KOTATSU

has more than 2°C effectiveness at the condition of 14°C air temperature even if the infrared lamp of the KOTATSU is turned off. Its

effectiveness decrease gradually with increasing air temperature.
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