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< Abstract>

This study was carried out to examine the effects of textile materials for thermal insulation value using a

thermal manikin. Cotton, polyester, wool, silk and rayon were selected as outer wears like blouses, skirts,
slacks, and one-pieces. Acetate was chosen as a lining. Brief and long sleeve upper underwear{cotton) were

chosen as the inner wears. The results were as follows;

There were no significant differences among the materials in skirts and blouse-skirt suits by the thermal

manikin. However blouses, slacks, one-pieces and blouse-slacks suits were showed the effects of materials.

Blouse-slacks suits was showed the highest thermal insulation value and one-piece had the lowest thermal

insulation value.
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<Table 1> Physical properties of experimental fabric

(Figre 13} 2.

Item Cotton Polyester Wool Silk Rayon Acetate
Air permeability (cm¥cm?min) KS K0570 5845 760 5398 7229 2452 762
W. V. T.(g/m%24hr) KS K0594 8925 8920 9398 8689 8977 10107
Moisture absorption (%) 6.9 02 163 94 12.2 4.8
Density (warp X weft/cm?) KS K0511 28 x 31 41 %35 28 %25 48 x41 32x29 30%40
Thickness(mm) KS K0506 0.236 0.104 0.254 0.084 0.148 0.128
Weight(g/m?) KS K0516 1.691 1.330 1.707 1.297 1.701 1.069

W. V. T.D: Water Vapor Transmission rate * Weave construction : Plain
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<Table 2> Combination of garment on thermal manikin test

Single layer Combination

Bl T+BI U+BI L+BI T+(L+BIl) U+(L+Bl)
Sk P+Sk U+Sk L+Sk P+(L+Sk) U+HLA+Sk)
Sl P+SI U+S1 L+S1 P+(LASI) U+L+SI)
Op U+Op L+Op U+L+Op)

BIl+Sk U+BI+Sk (L4+BH)+L4+Sk) U+LA+BD)+L+Sk)

Bl+S1 U+B1+S1 (LABD)+HL+S1) U+LA+BD)-+(L+SI)

Bt :Ea}$~(Blouse) Sk: 27 E(Skirt) Si: & ~(Slacks)  Op: ¥ 7] 2~(One-piece dress)

T Ul 2% 2)(Thermal top)

U U <)(Underwear : Thermal top+Panties)

P: 2 €] (Panties)

BI+SI1 : B-2}-9- 49} £ A(Blouse & Slacks)

a. Blouse

|

b. Skirt  c. Slacks  d. One-piece dress

<Fig. 1> Designs of garment

Bl+Sk: &
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L: ¢+ 7 (Lining)

£ 29} 27 E(Blouse & Skirt)
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<Table 3> Characteristics of thermal manikin
Item Length(cm) Part of thermal manikin Surface area(cm?) Percentage of surface area(%)
Height 160 Head 1098 8.8
Total crotch length 70.5 Breast 1157 92
Waist to the floor 97.0 Back 1037 8.3
The length of back 36.5 Upperarm 1119 8.9
Girth of breast 82.5 Forearm 782 6.2
Girth of waist 63.0 Hand 584 4.7
Girth of hip 92.7 Belly 798 64
: Loin 723 5.8
Thigh 2659 212
Shank 1654 132
Foot 919 7.3
The total surface area 12530 100.0
As |79 = RHAH(m2)S ofv]et yastTh
R = Ra- Rn
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<Table 4> Thermal resistance value of blouse on thermal manikin test (unit: clo)
) Combination of garment BI L+BI T+BI T+L+BI
Fabric
Cotton 0.20 0.24 0.24 0.27
Polyester 0.20 0.25 0.25 0.29
Wool 0.18 022 0.23 0.28
Silk 0.19 0.25 0.25 0.28
Rayon 0.18 0.24 024 0.28
Acetate 0.18 025
BI: Blouse L: Lining T: Thermal top
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<Table 5> Thermal resistance value of skirt on thermal manikin test
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(unit: clo)
Combination of garment
Fabric Sk L +Sk P+ Sk P+L+Sk
Cotton 0.13 0.17 0.13 0.17
Polyester 0.13 0.17 0.13 0.17
Wool 0.11 0.15 0.12 0.15
Silk 0.12 0.16 0.12 0.16
Rayon 0.12 0.15 0.12 0.16
Acetate 0.11 0.11
Sk: Skirt L: Lining P: Panties
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<Table 6> Thermal resistance value of siacks on thermal manikin test .
(unit: clo)
Combination of garment
Fabric Si L+SI P+S1 P+L+SI
Cotton 0.19 0.21 0.19 0.21
Polyester 0.19 0.22 0.19 0.22
Wool 0.15 0.21 0.15 0.21
Silk 0.16 022 0.16 022
Rayon 0.17 022 0.18 022
Acetate 0.11 0.11
Sk: Skirt L: Lining P: Panties
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<Table 7> Thermal resistance value of one-piece dress on thermal manikin test (unit: clo)
Combination of garment
Fabric Op L+Op T U+Op U+L+0p
Cotton 029 0.44 0.38 0.48
Polyester 0.29 042 0.38 045
Wool 0.27 041 0.36 043
Silk 0.29 041 0.36 047
Rayon 0.29 0.44 0.39 0.49
Acetate 029 0.37

Op: One — piece dress L: Lining
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<Table 8> Thermal resistance value of blouse and skirt on thermal manikin test (unit: clo)
Combination of garment
Fabric BI+Sk (L+BI)+(L+Sk) U+Bl+Sk U+L+BI)+HL+Sk)
Cotton 0.35 045 0.36 045
Polyester 0.33 045 0.38 045
Wool 0.32 042 0.35 042
Silk 0.33 043 0.36 045
Rayon 033 043 0.36 044
Acetate 0.31 0.37
U: Underwear(Thermal top-+Panties) L: Lining BI: Blouse Sk: Skirt

~148-



M2t ORI Egaeo) ol

220 DIX[E 254112

O4gk
[eXe]

<Table 9> Thermal resistance value of blouse and slacks on thermal manikin test

(unit: clo)
P Combination of garment Bl+Sk (L+BIHL+SK) U+BHSk U(L+BI+(L+SK)
Cotton 041 033 045 0.55
Polyester 044 0.56 049 0.59
Wool 0.39 0.50 043 0.53
Silk 040 053 0.44 0.57
Rayon 041 0.54 0.46 0.58
Acetate 0.31 0.38
U: Underwear(Thermal top+Panties) L: Lining Bl: Blouse SI: Slacks
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