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Abstract

The objective of the study was to investigate skin temperature responses of Hanbok when it was worn.
Two healthy females(average 21 years, 155cm and 60kg) were exposed to a climatic chamber(Room Temp.
21+1°C, 52+2%R.H., 0.15m/s). During the experiment, rectal temperature, skin temperature of g areas,
clothing microclimate, subjective sensation were measured. Chima and Jogory to be made of silk
nobang(SN) or Ramie were worn for summer. Polyester(P) Chima and Jogori(R) could be worn for spring
and autumn. For winter, silk Chima, Jogori(S) and Durumagi(D) were commonly worn. Rectal
temperature was high in order of naked(N), R, SN, P, S, D. However Mean skin temperature was reversely
high in order of D, S, SN, R, P, naked. In naked, skin temperature was high in order of head, trunk, upper
extremity and lower extremity. But on wearing of Hanbok, it was the highest at the chest except head
regardless of kinds of clothing ensembles. Skin temperature of upper arm was secondly highest on wearing
the silk ensemble and the Durumagi ensemble, but skin temperature of buttock was secondly highest on
wearing the silk nobang ensemble and the ramie ensemble. Skin temperature on wearing the silk
ensemble was generally higher than those on other clothing ensembles. Local and mean skin temperatures
on wearing the silk ensemble and the Durumagi ensemble were generally higher than on other clothing
ensembles. Heat resistance of the fabric might have affected on the local skin temperature.

Hanbok, rectal temperature, skin temperature, clothing microclimate, thermal sensation;
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Table 1. Characteristics of materials
: Moisuture . .
Kinds Material(%) _ Dewly  Thidmes®) oo Alrpermeability
Wale  Course (cm) %) (em® - cm? - s7)
U Brief knit Rayon 100 60 33 0.61 379 635.2
Sokbaji Rayon 100 43 30 0.22 36.1 40.5
Sokchima Rayon 100 52 40 0.14 344 16.4
Bosun Polyester/Cotton 60/40 1.94 33.3
R  Singlelayer Ramie 100 20 30 0.25 28.0 582.2
SN  Shell Silk 100 30 20 0.15 26.8 608.7
Lining Silk 100 40 41 0.15 38.5 743.2
Double layer 0.31 29.0 297.6
P Shell Polyester 100 20 25 0.31 28.2 708.1
Lining Polyester 100 40 30 0.24 349 8285
Double layer 0.56 29.0 3585
S Shell Silk 100 40 62 0.25 30.0 714
Lining Silk 100 34 50 0.12 28.2 592.2
Double laye 0.35 28.3 60.2
D Shell Silk 100 23 33 0.38 28.2
Lining Silk 100 110 55 0.32 28.6
Double layer 0.65 19.0

aJIS 1096 methods were used. PData shows the relative humidity of the air inside capture, measured 10 min after the capsule
separated by the specimen from the air saturated with water vapor.

Silk Nobang(x 100)

Fig. 1. Scanning electron
micrographs of the fabrics
(taken using LEO 1455VP
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Table 2. The statistical analysis of local skin temperature

Naked Ramie Sitk Nobang Polyester Silk Durumagi F-value
Mean | SD.| Mean | SD.| Mean |SD.| Mean | SD.| Mean | 8D.| Mean | SD.
X1 33.12ab | 095 | 32.54c | 1.18 | 32.75bc | 1.38 | 32.95abc | 1.29 | 31.95d | 045 | 33.3%a | 1.53 9.28%**
X2 31.10d | 088 | 3357c | 079 | 33.97b | 0.60 | 33.66c | 046 | 34.54a | 1.08 | 34.53a | 0.81 133.15™**
X3 30.25¢c | 1.56 | 32.02a | 0.97 | 3146b | 0.65 | 3055c | 0.83 | 31.89a | 0.87 | 32.24a | 0.93 34.46™**
X4 30.47¢ | 1.70 | 32.06b | 045 | 31.92b | 052 | 31.76b | 0.69 | 32.98a | 144 | 32.71a | 1.22 32.60***
X5 20.77d | 1.64 | 32.04b | 051 | 31.55b | 111 | 30.68c | 0.83 | 31.94b | 1.61 | 32.92a | 1.82 35.71%**
X6 30.00e | 1.72 | 3174c | 0.77 | 31.14d | 059 | 31.03d | 0.58 | 33.26a | 1.61 3250b | 1.45 46.52%**
X7 3046d | 091 | 32.15¢ | 090 | 3249b | 0.72 | 32.27¢cb | 0.65 | 32.85a | 053 | 32.99a | 0.79 75.06%**
X8 2060c | 111 | 31.89b | 0.59 | 31.66b | 0.67 | 31.81b | 0.65 | 32.74a | 1.07 | 31.96b | 0.54 88.87***
X9 29.10c | 059 | 31.45b | 0.68 | 3166a | 1.05 | 31.77b | 0.83 | 3222b | 0.34 31.40b | 0.35 76.12%**
*p<0.05, **p<0.01, ***p<0.0018a,b,c; Duncan test
X1;Head X2;Chest X3;Back X4;Abdomen X5;Buttock X6;Upper arm X7;Forearm X8;Thigh X9;Lower leg
Table 3. The statistical analysis of clothing
Naked Ramie Silk Nobang Polyester Sitk Durumagi F-value
Mean | SD.| Mean | SD.| Mean | SD.| Mean |SD.| Mean | SD., Mean | SD.
X1 26.77a | 035 | 2545¢c | 1.79 | 26.11b | 1.82 | 24.67d | 062 | 24.46d | 0.73 24.87d | 1.79 23.69***
X2 26.57¢ | 0.80 | 33.24a | 1.88 | 32.00b | 1.90 | 3266a | 1.31 | 31.89b | 1.82 | 33.00a | 153 128.86***
X3 26.05¢ | 051 | 30.06de | 1.35 | 30.38¢ | 0.86 | 29.87d | 1.25 | 31.81b | 102 | 32.6% | 1.58 206.05%**
X4 2532c | 1.04 | 30.61b | 1.38 | 31.68a | 1.50 | 30.56b | 119 | 32.09 | 1.90 | 3157a | 1.29 166.34%**
X5 30.15¢c | 2.34 | 31.07b | 0.84 | 31.03b | 1.33 | 2994c | 1.22 | 31.04b | 1.96 | 31.86a | 151 9.80%**
X6 25.45d | 1.13 | 29.86b | 151 | 30.06b | 0.88 | 284lc | 2.78 | 30.00b | 1.36 | 315la | 0.54 96.06***
X7 24.38¢ | 1.13 | 2390e | 0.65 | 26.67d | 2.24 | 30.52a | 243 | 28.78¢c | 171 29.52b | 1.33 136.51%**
X8 2383d | 0.79 | 2860c | 1.15 | 30.00b | 146 | 2890c | 1.02 | 29.88b | 0.67 | 30.46a | 0.51 321.59%**
X9 23.14c | 0.79 | 2391b | 1.09 | 24.84a | 1.23 | 2513a | 1.25 | 25.24a | 0.71 | 2518 | .04 35.42%**
*p<0.05, **p<0.01, ***p<0.001 a, b, ¢ ; Duncan test
X1;Head X2;Chest X3;Back X4;Abdomen X5;Buttock X6;Upper arm X7;Forearm X8;Thigh X9; Lower leg
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Fig. 2. Rectal temperature
N: naked R: ramie Chima & ramie Jogori
SN: silk nobang Chima & silk nobang Jogori
P: polyester Chima & polyester Jogori
S: silk Chima & silk Jogori
D: Durumagi + S

Fig. 3. Mean skin temperature
N: naked R:ramie Chima & ramie Jogori
SN: silk nobang Chima & silk nobang Jogori

P: polyester Chima & polyester Jogori

S: silk Chima & silk Jogori
D: Durumagi + S
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