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Abstract : The purpose of this study was to examine the thermal comfort characteristics of the garments for school, tex-
tile and bank worker's uniform. The garments selected for this study were frequently used in Taegu area in terms of
design and material used for making garments by the survey for the study. The human subject tests were performed to
determine the thermal comfort characteristics of garments including thermal, humidity, and wearing sensation and the
data were analysed statistically. The results of the study were as follows: 1. According to the result of the survey, jacket
was mostly used as a school uniform for both male and female high school students. The survey showed that 93% of male
students wore ‘neck T-shirts’ and dimensional fitness for the school uniform got suitable at 2~3 grade high schoo! stu-
dents. In terms of human subject tests, most students rated ‘uncomfortable’ in wearing sensation of their school uniform.
One of this reason was due to the humidity sensation and air velocity sensation. Level of significance of the thermal sen-
sation for gender difference was higher in hands and feet of the subjects than in chest and thigh of them. 2. According
to the result of the survey, jacket with zipper was mostly used as a textile worker's uniform. The result of the survey
indicated that some textile workers are wearing their inner wear (38.7% for upper and 46.6% for lower). In the human
subject tests, about 50% of subjects rated ‘comfortable to slightly comfortable’ for wearing sensation of the textile
worker's uniform. It showed that the female subjects of the humidity sensation was rated higher than the male subjects
of the humidity sensation, while the male subjects of the thermal sensation was rated higher than the female subjects
of the thermal sensation. There was a closer correlation with the subjective thermal sensation for textile worker's uniform
in center parts of the subjects such as back and waist than exposed parts. 3. The result of the survey showed that 70%
and 23% of the female banker uniform were blouse and jacket, respectively and 75% and 25% of the male banker uniform
were jacket and T-shirt, respectively. All interviewes rated trousers and skirts that were used for their lower. 4. The result
indicated that 50% male and 67.7% female subjects for the banker uniform rated ‘slightly comfortable’ for the comfort
sensation. 50% male subjects rated ‘neutral’ and about 50% female subjects rated ‘slightly warm to neutral’ for the ther-
mal sensation. In addition, The result showed that 75% male subjects for both upper and lower rated ‘neutral’ for the
humidity sensation and also 75% female subjects rated ‘neutral to slightly dry’. Thus, there was no significant differénce
between gender. 5. In the thermal sensation of the subjects for the banker's uniform by parts, 50% subjects rated ‘neutral’
for their body parts, including head, neck, back, waist, hip, lower arm, and thigh. The extremely cold parts were hands
and feet for both male and female subjeq'ts.
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Table 1. Student’s uniform Ensemble and the rate of wearing

Clothing Un-Clothing
frequency percentage frequency percentage
vest 22 11.0 178 89.0
socks 187 93.5 13 6.5
muffler 38 19.0 162 81.0
thick-stocking 3 1.5 197 98.5
Male neck-Tshirt < 186 93.0 14 7.0
pants 200 100 ) 0 0
running 97 48.5 103 51.5
up-underwears 24 12 176 88
low-underwears 19 9.5 181 90.5
under-pants 42 222 147 77.8
stocking 65 34.4 124 65.6
blouses 30 15.9 159 84.1
vest 124 65.6 65 344
socks 162 85.7 27 14.3
muffler 79 41.8 110 58.2
Female thick-stocking 145 76.7 44 233
brassiere 167 88.4 22 11.6
etc. 129 68.3 60 31.7
pants 187 98.9 2 1.1
running 129 68.3 60 317
up-underwears 39 20.6 150 794
low-underwears 7 3.7 182 96.3
Table 2. Clothing fitness on the parts of body (SU)
Male Female
frequency percentage frequency percentage
fitness 150 75 153 81.0
Upper length unfitness 50 25 7 36 19.0
fitness 157 78.5 170 89.9
Sleeve length unfitness 43 21.5 19 10.1
Upper . fitness 149 745 147 778
Breast girth unfitness 51 255 42 22
. fitness 165 82.5 174 92.1
Arm hole girth unfitness 35 175 15 7.9
fitness 142 71 174 92.1
Stacks length unfitness 58 29 15 7.9
fitness 181 90.5 178 94.2
Lower length unfitness 19 9.5 1 58
Lower - fitness 166 83 143 75,7
Waist girth unfitness 34 17 46 243
L fitness 174 87 180 95.2
Hip girth unfitness 26 13 9 4.8
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Fig. 1. Comfort properties about the present clothing (SU). C; Comfort sensation, 1 : comfortable 2 : a little comfortable 3 : uncomfortable 4 : very
uncomfortable, T; Thermal sensation 1 : very hot 2 : hot 3 : warm 4 : a little warm 5 : not both 6 : a little cool 7 : cool 8 : cold 9 : very cold, H; Humidity
sensation, u : upper 1 : lower, 1: very humidity 2 : a little humidity 3 : humidity 4 : not both 5 : a little dry 6 : dry 7 : very dry, A; Air flow feel 1 : not

both 2:a little feel 3:feel 4 : very feel
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Table 3. Clothing sensibility on the parts of body (SU)

parts gender hot a little hot warm not both cool a little cold cold
male frequency 1 3 18 67 33 41 37

Head percentage 05 1.5 9.0 335 16.5 20.5 18.5
female frequency 1 2 30 105 9 29 13

percentage 0.5 1.1 159 55.6 4.8 15.3 6.9

male frequency 1 3 26 66 20 48 36

Face percentage 0.5 1.5 13.0 33.0 10.0 24.0 18.0
female frequency 1 5 23 76 22 40 22

percentage 0.5 2.6 12.2 40.2 11.6 21.2 11.6

male frequency 6 11 75 64 10 21 13

Neck percentage 3.0 55 37.5 320 5.0 10.5 6.5
female frequency 0 1 96 70 4 14 4

percentage 0 0.5 50.8 37.0 2.1 74 2.1

male frequency 6 3 91 69 9 13 9

Breast percentage 3.0 1.5 45.5 34.5 4.5 6.5 45
female frequency 0 3 82 86 3 10 5

percentage 0 1.6 434 45.5 1.6 53 2.6

male frequency 2 5 96 76 11 7 3

Belly percentage 1.0 2.5 48.0 38.0 5.5 35 1.5
female frequency 1 1 87 85 2 9 4

percentage 0.5 0.5 46.0 45.0 1.1 4.8 2.1

male frequency 4 6 72 71 23 20 4

Back percentage 2.0 3.0 36.0 35.5 11.5 10.0 2.0
female frequency 1 2 49 83 13 30 11

percentage 0.5 1.1 25.9 439 6.9 15.9 58

male frequency 1 4 60 98 16 16 5

Loin percentage 0.5 2.0 30.0 49.0 8.0 8.0 25
female frequency 0 2 53 99 11 16 8

percentage 0 1.1 28.0 52.4 58 8.5 4.2

male frequency 2 2 34 67, 32 49 14

Hip percentage 1.0 1.0 17.0 335 16.0 24.5 7.0
female frequency 2 2 21 67 11 63 23

percentage 1.1 1.1 11.1 354 58 333 122

male frequency 1 6 54 91 18 25 5

Upper arm percentage 0.5 3.0 27.0 45.5 9.0 12.5 25
female frequency 0 1 36 86 12 35 19

percentage 0 0.5 19.0 45.5 6.3 18.5 10.1

frequency 0 0 15 99 36 41 9

Fore am male percentage 0 0 7.5 495 18.0 205 45
female frequency 1 0 10 70 21 60 27

percentage 0.5 0 53 37.0 11.1 31.7 14.3

frequency 0 2 14 21 13 59 88

Hand male percentage 0 1.0 7.0 12,0 6.5 29.5 4.0
female frequency 0 0 8 8 1 42 130

percentage 0 0 4.2 42 0.5 222 68.8

male frequency 0 0 14 52 40 69 25

Thigh percentage 0 0 7.0 26.0 20.0 345 12.5
female frequency 1 0 15 50 19 71 33

percentage 0.5 0 7.9 26.5 10.1 37.6 17.5

male frequency 0 1 5 64 32 72 26

percentage 0 0.5 2.5 32.0 16.0 36.0 13.0

Knee frequency 0 0 2 46 1 8 6
female percentage 0 0 11 243 5.8 44.4 24.3
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Table 3. Continued
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parts gender hot a little hot warm not both cool a little cold cold
male frequency 0 0 1 45 39 77 38
Shank percentage 0 0 0.5 225 19.5 38.5 19.0
female frequency 0 0 2 21 14 58 94
percentage 0 0 1.1 11.1 74 30.7 49.7
male frequency 1 0 7 19 6 38 129
Foot percentage 0.5 0 35 9.5 3.0 19.0 64.5
female frequency 0 0 1 4 1 15 169
percentage 0 0 0.5 21 0.5 7.9 88.9
Table 4. The ensemble and the rate of wearing (WU)
Clothing Un-Clothing
frequency percentage frequency percentage
cap 4 2.1 187 97.9
socks 174 91.1 17 8.9
gloves 70 36.6 121 634
Male stocking 3 1.6 188 98.4
up-underwears 74 38.7 117 61.2
low-underwears 89 46.6 102 534
sweater 10 52 181 94.7
up-underwears 23 15.8 123 84.2
low-underwears 30 20.5 116 79.5
sweater 24 16.4 122 83.6
socks 103 70.5 43 29.5
Female cap 2 14 144 98.6
gloves 21 14.4 125 85.6
stocking 75 514 71 48.6
girdle 29 19.9 117 80.1
Table 5. Clothing fitness on the parts of body (WU)
Male Female
frequency percentage frequency percentage
Upper length fitness 115 87.6 136 81.0
unfitness 20 11.3 32 19.0
Sleeve length fitness 155 87.6 128 76.2
Upper unfitness 22 124 40 23.8
Breast girth fitness 138 78.0 144 85.7
unfitness 39 220 24 14.3
. fitness 162 91.5 132 78.6
Amm hole girth unfitness 15 8.5 36 214
fitness 152 85.9 164 97.6
Stacks length unfitness 25 14.1 4 24
fitness 160 90.4 140 83.8
Under length unfitness 17 9.6 28 16.7
Lower  ——— fitness 12 701 1% 83
Waist girth unfitness 53 29.9 28 167
L fitness 155 87.6 160 95.2
Hip girth unfitness 20 11.3 4 24
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Fig. 2. Comfort properties about the present clothing (WU). C; Comfort sensation 1 : comfortable 2 : a little comfortable 3 : uncomfortable 4 : very
uncomfortable, T; Thermal sensation 1 : very hot 2 : hot 3 : warm 4 : a little warm 5 : not both 6 : a little cool 7 : cool 8 : cold 9 : very cold, H; Humidity
sensation, u : upper 1: lower, 1 : very humidity 2 : a little humidity 3 : humidity 4 : not both 5 : a little dry 6 : dry 7 : very dry, A; Air flow feel 1 : not

both 2 :a little feel 3 : feel 4: very feel
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Table 6. Clothing sensibility on the parts of body (WU)

parts gender hot a little hot warm not both cool a little cold cold
male frequency 7 12 30 119 15 6 2

Head percentage 3.7 6.3 15.7 62.3 79 31 1.0
female frequency 4 9 28 89 11 3 2

percentage 2.7 6.2 19.2 61.0 7.5 2.1 14

male frequency 8 12 36 112 18 5 0

Face percentage 4.2 6.3 18.8 58.6 94 2.6 0
female frequency 5 17 33 76 9 4 2

percentage 34 11.6 22.6 52.1 6.2 2.7 14

male frequency 7 17 41 79 35 12 0

Neck percentage 3.7 8.9 21.5 414 18.3 6.3 0
female frequency 3 14 35 78 13 2 1

percentage 2.1 9.6 240 534 8.9 1.4 0.7

male frequency 8 14 62 91 14 2 0

Breast percentage 42 7.3 325 476 7.3 1.0 0
female frequency 7 19 50 59 8 2 1

percentage 48 13.0 34.2 40.4 55 14 0.7

male frequency 4 7 70 90 17 3 0

Belly percentage 2.1 37 36.6 47.1 8.9 1.6 0
female frequency 7 19 48 56 11 4 1

percentage 48 13.0 329 384 7.5 27 0.7

male frequency 3 7 64 103 10 4 0

Back percentage 1.6 3.7 335 53.9 5.2 21 0
fomale frequency 7 17 43 64 9 5 1

percentage 4.8 11.6 29.5 43.8 6.2 34 0.7

male frequency 3 4 62 109 10 3 0

Loin percentage 1.6 2.1 325 57.1 52 1.6 0
female frequency 5 16 42 73 8 2 0

percentage 34 11.0 28.8 50.0 5.5 14 0

frequency 3 5 55 107 15 6 0

Hip male percentage 16 26 28.8 56.0 7.9 3.1 0
female frequency 3 10 38 77 12 6 0

percentage 2.1 6.8 26.0 527 8.2 4.1 0

frequency 2 5 49 94 33 8 0

Upper am male percentage 1.0 2.6 257 492 17.3 42 0
female frequency 1 15 41 69 14 6 0

percentage 0.7 10.3 28.1 473 9.6 4.1 0

frequency 2 6 44 86 39 14 0

Fore arm male percentage 1.0 3.1 23.0 450 204 7.3 0
female frequency 1 10 33 73 18 10 1

percentage 0.7 6.8 22,6 50.0 123 6.8 0.7

male frequency 5 8 32 66 49 29 2

Hand percentage 26 42 16.8 34.6 25.7 15.2 1.0
female frequency 3 6 19 62 26 25 5

percentage 2.1 4.1 13.0 42.5 17.8 17.1 34

male frequency 5 5 44 83 . 45 9 0

Thigh percentage 2.6 26 23.0 "~ 435 23.6 4.7 0
fermale frequency 2 3 24 64 24 28 1

percentage 1.4 2.1 16.4 438 16.4 19.2 0.7

frequency 4 4 33 92 41 17 0

Knee male percentage 2.1 2.1 17.3 482 215 8.9 0
female frequency 1 2 17 66 27 32 1

percentage 0.7 14 11.6 45.2 18.5 219 0.7
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Table 6. Continued

parts gender hot a little hot warm not both cool a little cold cold
male frequency 3 4 21 86 51 25 1
Shank percentage 1.6 2.1 11.0 45.0 26.7 13.1 0.5
female frequency 1 2 12 56 29 39 7
percentage 0.7 1.4 8.2 384 19.9 26.7 4.8
male frequency 6 17 34 77 23 24 10
Foot percentage 31 8.9 17.8 403 12.0 12.6 5.2
female frequency 5 4 14 42 14 45 22
percentage 34 27 9.6 28.8 9.6 30.8 15.1
Table 7. The ensemble and the rate of wearing (BU)
Clothing Un-Clothing
frequency percentage frequency percentage
up-underwears 0 0 20 100
low-underwears 0 0 20 100
running 20 100 0 0
pants 20 100 0 0
Male socks 20 100 0 0
vest 10 50.0 10 50.0
gloves 0 0 20 100
sweater 0 0 20 100
up-underwears 20 12.9 135 87.1
low-underwears 5 3.2 150 96.8
running 70 45.2 85 54.8
pants 155 100 0 0
socks 35 22.6 120 774
vest 135 87.1 20 12.9
Female gloves 0 0 155 100
sweater 5 32 150 96.8
brassiere 0 0 155 100
girdle 30 194 125 80.6
stocking 150 96.8 S 32
blouses 145 93.5 10 6.5
etc. 10 6.5 145 93.5
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a) male
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b) female
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Fig. 3. Comfort properties about the present clothing (BU). C; Comfort sensation 1 : comfortable 2 : a little comfortable 3 : uncomfortable 4 : very
uncomfortable, T; Thermal sensation 1 : very hot 2 : hot 3 : warm 4 : a little warm 5 : not both 6 : a little cool 7 : cool 8 : cold 9 : very cold, H; Humidity
sensation, u : upper 1: lower, 1 : very humidity 2 : a little humidity 3 : humidity 4 : not both 5 : a little dry 6 : dry 7 : very dry, A; Air flow feel 1 : not
both 2:a little feel 3:feel 4: very feel

Table 8. Clothing sensibility on the parts of body (BU)

parts gender hot a little hot warm not both cool a little cold cold
male frequency 0 5 5 10 0 0 0

Head percentage 0 25.0 25.0 50.0 0 0 0
female frequency 0 30 20 85 10 5 5

percentage 0 19.4 12.9 54.8 6.5 32 32

male frequency 5 5 0 10 0 0 0

Face percentage 25.0 25.0 0 50.0 0 0 0
female frequency 5 35 25 65 10 10 5

percentage 32 226 16.1 419 6.5 6.5 32

male frequency 5 0 5 10 0 0 0

Neck percentage 25.0 0 25.0 50.0 0 0 0
female frequency 0 30 25 80 10 10 0

percentage 0 194 16.1 51.6 6.5 6.5 0

male frequency 0 5 10 5 0 0 0

Breast percentage 0 25.0 50.0 25.0 0 0 0
female frequency 5 25 15 95 5 10 0

percentage 3.2 16.1 9.7 61.3 3.2 6.5 0

male frequency 0 5 10 5 0 0 0

Belly percentage 0 25.0 50.0 25.0 0 0 0
female frequency 0 15 25 90 0 20 5

percentage 0 9.7 16.1 58.1 0 12.9 3.2
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Table 8. Continued

parts gender hot a little hot warm not both cool a little cold cold
male frequency 5 0 0 15 0 0 0

Back percentage 25.0 0 0 75.0 0 0 0
female frequency 0 20 20 90 5 20 0

percentage 0 12.9 12.9 58.1 32 12.9 0

male frequency 0 5 0 15 0 0 0

Loin percentage 0 25.0 0 75.0 0 0 0
female frequency 0 15 20 95 5 20 0

percentage 0 9.7 12.9 61.3 32 12.9 0

male frequency 5 0 5 10 0 0 0

Hip percentage 25.0 0 250 50.0 0 0 0
female frequency 0 15 10 100 10 15 5

percentage 0 9.7 6.5 64.5 6.5 9.7 32

male frequency 0 5 10 5 0 0 0

Upper arm percentage 0 25.0 50.0 25.0 0 0 0
female frequency 0 15 15 80 15 20 10

percentage 0 9.7 9.7 51.6 9.7 12.9 6.5

male frequency 5 0 5 10 0 0 0

Fore arm percentage 25.0 0 25.0 50.0 0 0 0
female frequency 0 5 10 80 15 35 10

percentage 0 32 6.5 51.6 9.7 22.6 6.5

male frequency 0 0 5 15 0 0 0

Hand percentage 0 0 25.0 75.0 0 0 0
female frequency 0 0 10 60 5 35 45

percentage 0 0 6.5 38.7 32 22.6 29.0

male frequency 0 0 0 20 0 0 0

Thigh percentage 0 0 0 100 0 0 0
female frequency 0 0 25 85 0 35 10

percentage 0 0 16.1 54.8 0 22,6 6.5

male frequency 0 0 0 20 0 0 0

Knee percentage 0 0 0 100 0 0 0
female frequency 0 0 0 70 20 30 35

percentage 0 0 0 45.2 12.9 19.4 22.6

male frequency 0 0 0 20 0 0 0

Shank percentage 0 0 0 100 0 0 0
female frequency 0 0 0 50 25 45 35

percentage 0 0 0 323 16.1 29.0 226

male frequency 10 0 0 5 0 5 0

Foot percentage 50.0 0 0 25.0 0 25.0 0
female frequency 5 5 15 40 15 20 55

percentage 32 32 9.7 25.8 9.7 129 355
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