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Abstract

This paper aims to provide a fundamental basis for the improvement and verification of existing wind chill
temperature index through the observation of skin temperature change of human body with air temperature
and wind speed. For this, we control air temperature 5°C interval from 0°C to -20°C and classify wind speed
by 0,2, 6 and 8 m s’ respectively. The results are as follows; At each combination of air temperature and
wind speed, the reduction rate of the mean skin temperature are different. When our body is exposed to the
atmosphere, the mean skin temperature decreases at an exponential rate. The duration of the steady state is
more than one hour, while it decreases with strong wind speed. Among 4 sites on a face, the skin temperature
of forehead is the highest, followed by one of chin, left cheek, right cheek in orders. Especially, since the
skin temperature of right cheek is the lowest, we think that it is suitable to use the data set of the right cheek
skin temperature for the development of a Korea wind chill temperature index as a worst case.

Key Wonds : Air temperature, Wind speed, The reduction rate of mean skin temperature, An arrival time of
the steady state, A Korea wind chill temperature index
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Table 1. Organization of experimental objects

Objects
Teanl 1 * 2 * 3 % 4 *
A F1 Ml M2 F2
B M5 M3 M4 F3
C F4 M6 M7 F5

"M: man, F : woman, number of 1, 2 :
on the treadmill, number of 3, 4 :
the treadmill

standing objects
standing objects near
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Table 2. Mean wind speed and air temperature of main experimental setting conditions

Team Teump Te-m? Wi_rlld Speed . \B'/in.d Speed_l Exposur.e Time Remark
() Statistics m s~ | km h” | Statistics(km h™) (min)

C(3rd) 0.261.72 0 0 0.35+0.01

A(4th) 0 0.1+1.58 2 7.2 8.08+0.29
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B(12th) -14.67+0.13 2 72 7.59+0.27 20

A'(13th) 220 -19.52+0.24 0 0 0.42+0.01 40 M1, M2, M6
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Table 3. The data set lists removed through a disorder of
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M4 6 m s data set
11th(-15C) F2 2 m s" data set
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Table 4. The effective data number and percentage of the observed data at each experiment for 23 May to 25 May,

2005
The T Wind Speed Sum
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Experiment (%) (%) (%) (%) (%)
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Fig. 3. The change of mean skin temperature with the distinction
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Fig. 4. The change of mean skin temperature on the forehead, right cheek, left cheek, and chin at the given conditions.
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Fig. 5. The change of mean skin temperature with location in the wind tunnel at the given conditions.
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