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Non-Steady Characteristics of Temperature Distribution of Skin and Clothing Surface

during the Evaporation Process

Naoki KAWAKAMIY Shuichi HOKOIV Satoru TAKADAY
DKyoto University

When we enter an air-conditioned room with a lot of sweat on the skin and in the clothing after working in a hot
environment, for example, outdoors in summer, the sweat evaporates gradually and has influence on the heat
balance of the human body in the transient state. Since the sweat does not exist uniformly on the surface, during
the evaporation the distribution of sweat may cause temperature distribution even in a small surface area of the
skin or the clothing. In this study, experiments using subjects are conducted. Several point data of skin or clothing
surface temperatures obtained with the use of thermocouples are compared with the area data obtained with the
use of an infrared camera.

Through this comparison, the relationship between the point data and the whole distribution is shown during the
sweat evaporation. In addition, to address the problem of measuring skin and clothing temperature, the moisture
capacity of surgical tape to fix a thermocouple is also investigated in this paper. It is shown that surgical tape with
too much moisture capacity may cause a local delay in the moisture evaporation rate and a difference between the

temperature at the sensor and the temperature to be measured in the sweat evaporation process.
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Fig.1 Experimental schedule
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Fig.7 Skin temperature distribution; frequency

distribution in chosen area (exp.l:without T-shirt)
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