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Abstract

This study was carried out to obtain some fundamental data for designing thermally
comfortable Korean folk clothes (KFC) which were classified into 4 groups according to
seasons and materials. It was conducted to find the relationship among structural, thermal,
and moisture transfer properties, and then the properties of heat and mositure transfer while
changing thickness of air layer of selected similar fabrics with various thickness were
examined.

The summarized results of this study were as follows;

1. The relationship between the structrual and thermal properties showed high positive
correlation with thickness & thermal insulation value (TIV), porosity & TIV.

2. The relationship between the structural and mositure transfer properties showed high
negative correlation with thickness & moisture vapor permeability (Mp), porosity & Mp
respectively.

3. The relationship between the heat and moisture transfer properites showed high
negative correlation with Quax, air permeability (Ap), Mp & TIV while showed high positive
with Ap & Mp respectively.

4. Resistance to dry heat transfer according to thickness of air layer for KFC was
increassed rapidly up to 2 mm and above this increasing rate was reduced.

Resistance to evaporative heat transfer was remarkable changes in 6~8 mm but slowly in
6~ 8 mm.

5. Moisture permeability index (in) according to thickness of air layer for KFC showed the
greatest value at 2 mm but had not difference between groups according to thickness.
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Table 1. Classification of fabrics for Korean folk clothes
Summer fabrics Fall & winter fabrics
Name — Name
Silk PET Total Silk PET Total
Nobangju 16 11 27 Yangdan 23 32 55
Senggosa 1 17 18 Suji 3 7 10
Eunjosa 5 7 12 Habutae 1 2 3
Myungju 8 - 8 Jamisa 3 — 3
Sukgosa — 3 Newton 1 1 2
Gabsa - 2 Hobakdan 2 - 2
Others 3 7 10 Others 1 4 5
Total 33 47 80 Total 34 46 80
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Fig. 1. Schematic diagram of measuring device of heat and moisture transfer properties.
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Table 2. Structure and transport properties of fabrics for Korean folk clothes

Summer fabrics Fall & winter fabrics

Property Silk Polyester Silk Polyester
X ¢ X ¢ X o X o
Thickness (mm) 0.1811 0.0244 0.2329 0.0531 0.3343 0.0680 0.3435 0.0800
Areal weight (mg/cm?) 4.9001 0.4273 6.1728 0.4813 10.259 0.8817 12.2728  1.2062
Bulk density (g/cm? 0.2766 0.0235 0.2791 0.0647 0.3145 0.0401 0.3689 0.0424
Porosity (%) 79.20 1.7667 79.77 4.6865 76.35 3.0165 73.27 3.0745
Qmax (W/cm?) 0.1969 0.0274 0.1581 0.0345 0.1435 0.0311 0.1542 0.0143
TIV (%) 19.47 2.0567 17.33 3.7418 24.51 3.5287 21.4662 2.6172
Mp (g/m*h) 23.42 1.1308 23.73 2.7699 19.95 0.6833  20.6339 2.0384
Ap (m/KPa-s) 64.26 49.208

192.82 141.28 2.7833 2.8863 1.8734 0.6132

(Note) TIV : Thermal insulation value

Mp . Moisture vapor permeability

Ap  Air permeability
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Fig. 2. Relationship between structural properties and thermal properties for Korean folk clothes.
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Fig. 3. Relationship between structural properites and moisture transfer properites for Korean folk clothes.
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Table 3. Structure and transport properties of test fabrics

135

. Areal Bulk .

Sample TR egnt density P s G) g m/kbeas
NS-1 0.149 4.597 0.3085 76.80 0.202 16.03 25.102 - 133.333
NS-2 0.159 4.624 0.2908 78.14 0.194 16.74 24.860 80.000
NS-3 0.164 4.625 0.2820 78.80 0.194 18.13 23.510 59.172
NS-4 0.176 4.930 0.2801 78.94 0.201 19.80 23.043 23.923
NS-5 0.203 5.444 0.2682 79.83 0.174 20.52 22.860 26.316
NP-1 0.142 5.206 0.3666 73.43 0.226 11.08 27.677 357.143
NP-2 0.149 5.374 0.3607 73.86 0.223 12.94 27.027 322.581
NP-3 0.154 5.542 0.3599 73.92 0.213 13.45 26.469 344.828
NP-4 0.217 6.313 0.2909 78.92 0.162 17.79 22.752 121.951
NP-5 0.234 6.217 0.2657 80.75 0.153 17.89 24.377 185.185
YS-1 0.247 8.714 0.3528 73.47 0.159 19.86 20.693 8.264
YS-2 0.276 9.566 0.3466 73.94 0.150 21.23 21.077 9.174
YS-3 0.303 10.157 0.3352 74.80 0.142 23.92 19.827 1.115
YS-4 0.342 11.857 0.3467 73.93 0.135 25.42 19.927 1.406
YS-5 0.405 10.935 0.2700 79.70 0.114 27.55 18.960 0.718
YP-1 0.276 11.181 0.4051 70.64 0.171 18.80 22.068 2.347
YP-2 0.300 11.934 0.3978 71.17 0.159 19.32 21.993 2.288
YP-3 0.325 11.941 0.3674 73.38 0.156 22.81 19.827 1.499
YP-4 0.347 12.773 0.3681 73.33 0.153 22.17 20.043 1.533
YP-5 0.413 13.860 0.3356 75.68 0.141 25.84 19.827 1.506
(Note) NS ! Nobang silk TIV ! Thermal insulation value

NP : Nobang polyester
YS : Yangdan silk
YP ! Yangdan polyeter
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Fig. 5. Variation of resistance to dry heat transfer and resistance to evaporative heat transfer according to thickness

of air layer for Korean folk clothes.
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Fig. 6. Variation of moisture permeability index according to thickness of air layer for Korean folk clothes.
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