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Diagnosis of Collegian's Adaptation Level for Autumn Environment

Yang-Weon Kim
Dept. of Clothing & Textiles, College of Natural Science, Taejon University, Taejon, Korea

Abstract : The actual clothing conditions were surveyed to diagnose clothing condition of collegians in the view
point of adaptation to the thermal environment in fall. Then, clothing climate, physiological responses, and subjective
sensation were investigated through wearing trials on human subjects in climatic chamber based on the results from
the survey. Factors to evaluate validity of clothing condition were clothing weight, clothing climate, physiological
responses of human body, and subjective sensation. Adaptability of this research to thermal environment was com-
pared to the results of Toda's and Ouno's of Japan, Chung's results of Korea rural area, and Winslow's clo value.
The standard values for wearing trials were values at comfortable zone, such as 32+1°C of temperature and 50+
10% of humidity inside clothing, 36.5~37.3°C of ear temperature and 32.2~34.3°C of mean skin temperature. Cloth-
ing weight per body surface area was 680.9 g/m’ in male and 526.7 g/m’ in women. Cold resistance ability of col-
legians was superior to Japanese and American, and similar to rural male in Korea. According to the examination of
clothing adaptability with clothing weight from the investigation on physiological responses and the actual clothing
conditions survey, following were found. Temperature inside clothing (29.8~32.3°C) was normal, and humidity in-
side clothing (32.2~54.8%) was at comfortable zone. Mean skin temperature was at its comfortable zone. Therefore,

615 g/m® in male and 525 g/m’ in female were a desirable wearing condition.

Key words : clothing weight, clo, skin temperature, clothing microclimate, adaptability.
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Table 1. Physiological characteristics of subjects

Height (cm) Weight (kg) Body surface area (m’)

M s.p? M SD M SD
Male 167.7 7.1 65.0 6.4 1.75 0.10
Female 160.2 45 523 45 1.61 0.10

a) Mean, b) Standard deviation

Table 2. Clothing for experiments

Clothing Weight (g)
Underwear (sleeveless) 89
Briefs 42
T-shirt (short sleeved) 162
Male Sweater 304
Jeans 429
Socks 40
Total 1076
Brassier 80
Briefs 32
T-shirt (short) 135
Female Jacket 266
Jeans 322
Socks 35
Total 850
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Table 4. Distribution of number of upper and lower wear of 200

subjects (Unit: %)
Number of garments
1 2 3 4 5
Male Upper 0 28 59 13 0
Lower 0 9 1 0 0
Rl 00 0 5 m 9 4
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Table 3. Clothing weight of 200 subjects (Unit : g/m®)
Clothing weight
Total Upper Lower Underwear Outerwear
M S.D. M S.D. M S.D. M S.D. M S.D.
Male 680.9 102.2 368.2 932 3131 96.6 108.3 30.2 470.7 80.1
Female 526.7 130.3 240.7 1114 2884 102.5 932 40.4 4342 91.9
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Table 5. Calculated clo value and Winslow's value (clo)

Toda's Mihira's McCullough's Winslow's room temp.

Male 0.94 0.73 0.76 0.84 17.8°C
Female 0.75 0.55 0.62 0.84 17.8°C
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Table 6. Clothing climate

Temperature Humidity
inside clothing (°C) inside clothing (%)
Male 318 424
Female 30.8 35.5
Table 7. Physiological responses (Unit:°C)
Male Female
Ear temperature 36.7 36.8
Forehead temperature 351 345
Chest temperature 350 345
Abdomen temperature 36.5 342
Thigh temperature 29.5 310
Lower leg temperature 29.6 304
Forearm temperature 321 31.0
Mean skin temperature 324 323
Total sweat rate (g) 140 65
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