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Effeects of Differents types of Clothing and Colours on Clothing Microclimate
in the Subjects wearing Sports Wear under Sunlight

Tae-Kyu Kim
Dept. of Fashion Industry, Catholic University of Daegu, Kyungsan, Korea

Abstract : In this study, We endeavored to revaluate the effects of different types of clothing and colors on clothing micro-
climate in the subjects wearing sports wear at sunlight environment. This study was conducted 4 different kinds (cotton
100%) of clothing ensembles, that was W-1(long trousers and shirt of white color), B-1 (long trousers and shirt of black
color), W-s (short trousers and shirt white color), B-s (short trousers and shirt black color) and were done in a climate
chamber under sunlight ambient temperature (33.67+1.8°C, 46.0+8.5%RH) by three males subject who are in good
healthy. Start a 20-min rest period, 20-min bouts of exercise and final 20-min recovery period were performed. The kinetic
load was given for 20 minutes under the condition of 6.0 km/hr walking speed on the treadmill. The results is as followed
Tn case of same type of garment, temperature within clothing which is based on difference of color the white ensemble keeps
higher temperature than black one. According to distribution chart of temperature within clothing in case of chest, white one
shows higher temperature than black one, in case of back, black one shows higher temperature than white one. Difference of
heart rate was so clear and sequence is W-[>B-1>W-s>B-s, so we could find same tendency with temperature within clothing,

Key words : clothing microclimate, clothing ensemble environment, sunlight, sports wear
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Table 1. Physical characteristics of the subjects
. Age Height  Weight  Rohrer Body surface
Subject (year) (cm) (kg) index”  area (mz)b) F;\
S1 28 172 68.1 1.338 1.627
S2 27 171 66.5 1.330 1.756 B
S3 27 172 58.9 1.157 1.731
“Rohrer index = 21000, 100
PBody surface area (m?) = W% x HO%x 88 83
W: Weight (kg)
H: Height (cm) H
Table 2. The results of measurement at ambient climate
Nude E
Item Mean SD W-1(White) A+B+E+F+G+H
. B-1(Black) A+B+E+F+G+H
Aur current (m/sec) 3(2090 g'osé W-s (White) C+D+E+F+G+H
Temperature (°C) on 3 B-s (Black) C+D+E+F+G+H
Relative humidity (%) 44214 4.555
Globe temperature (°C) 46.400 2143 Fig. 1. Garment design and component garment
Table 3. Characteristic of clothes material
. Yarn number Density Thickness Weight
Clothes Material Clothstrure (Ne) (yams/in) (mm) (e/piece)
Shirt (long) 246.881
Trousers (long) 348.103
'S X 20" X
. Shirt (shorts) Cotton (100%) Interlock 21'SX20'S 66X 54 0.30 147.551
White  Trousers (shorts) 197.898
Shoes Cotton (100%) 829.784
Cap Polyester (100%) 55.176
Shirt (long) 246.881
Trousers (long) 1 on (100% Interlock 21'S X20'S 66 54 0.30 383011
Shirt (shorts) otton (100%) tloc : 174.463
Black Trousers (shorts) 190.368
Shoes Cotton (100%) 800.226
Cap Polyester (100%) 64.812
Under Brief Cotton (100%) Plain 38'S 70X 70 0.62 85.211
wears Socks Cotton (100%) Rib 40'S 16G 1.31 50.105
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Fig. 2. Comparison of the effects 4 kinds of clothingcondition on micro
temperature.
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Table 4. The results of measurement for temperature and humidity in clothing microclimate

Long Short
Item White Black White Black
Mean S.D SD Mean S.D Mean S.D
N wre ) Chest 35.047 0.697 34.525 0.678 34.321 0.583 33.777 0.765
emperature Back 34.182 0717  34.488 0872 33570 069  33.977 0.637
Humidity (% Chest 89.556 19.075 84.820 17606  87.417 16256  86.507 20.020
umidity (%) Back 80.073 13.123 77.865 11.706 78.028 11.787 75.160 12.066
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Fig. 3. Comparison of the effects 4 kinds of clothingcondition on micro
humidity.
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Table 5. The results of measurement for heartrate

Color Mean SD
Long White 95.686 21.165

Back 91.033 17.736
Short With 85.348 18.407

Back 83.176 17.176
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Fig. 4. Comparison of the effects of 4 kinds of clothing condition on
heart rate.
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Fig. 5. Comparison of the effects of 4 kinds of clothing condition on
body weightloss.
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wearing sensation.
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