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Azstract

This study was to examine the effects of garment types on thermal insulation using a thermal manikin,
Cotton, polyester, wool, silk, and rayon were selected as outer wears like a blouse, a skirt, slacks and
one—piece for this study. Acetate was chosen as a lining. Brief and upper innerwear with long
sleeves(cotton) were also chosen as the innerwear.,

The results were as follows;

1. The thermal insulation of the garment of single layer was in proportion to the covering area of

garment in all types of clothing,

2. On adding the innerwear or the lining or both, the thermal insulation of the each garment of single
layer were showed a different trends by garment types. The thermal manikin insulations of one--
piece dress adding the innerwear was higher than those of blouse—skirt suits. The thermal insulation
of one—piece dress adding the lining or the innerwear and lining was lower than those of blouse—
skirt suits,

3. The increasing rates of thermal insulation of multi~layered garments had different value by garment
types but garment made of rayon and silk were showed very high increasing rates of thermal
insulation,

4. The increasing rates of the thermal insulation of one- piece dress added the lining, the innerwear or
both, except polyester, showed the highest value and then blouse—slacks suits turn came round.
Blouse—skirt suits had the lowest the increasing rates of thermal insualtion value.
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Table 1. Physical properties of experimental fabric
Item Cotton Polyester Wool Silk Rayon Acetate
Air permeability (cm’/cm?min) 5845 760 5398 7229 2452 762
W.V.T.V (g/m’/24hr) 8925 8920 9398 8689 8977 10107
Moisture absorption (%) 6.9 0.2 16.3 9.4 122 48
Density (warp X weft) (cm®) 28 x 31 41%35 28% 25 48x 41 3229 30 % 40
Thickness(mm) 0.236 0.104 0.254 0.084 0.148 0.128
Weight{g/m®) 1691 1.330 1.707 1.297 1701 1.069

* Weave construction : Plain

1) W.V.T: Water Vapor Transmission rate
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Table 2, Combination of garment on thermal manikin test
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Single layer Combination
Bl Tt+Bl U+BI L+Bl Tt+(@L+Bl) | U+(L+BI)
Sk P+Sk U+Sk L+Sk P+(L+Sk) U+(L+Sk)
Si P+Sl U+Sl L+S1 P+(L+9I) U+(L+S1)
Op U+Op L+Op U+(L+Op)
Bl+Sk U+Bl+Sk (L+BI)+(L+5Sk) U+ (L+Bl)+(L+Sk)
Bi+S1 U+BI+S1 (L+Bl)+(L+S1) U+ (L+Bl)+(L+SI)

Bl: Blouse Sk: Skirt SlI: Slacks

Op: One—piece dress Tt: Thermal top

P: Panties L: Lining U: Underwear(Thermal top+Panties)
Bl+Sk: Blouse & Skirt BI+SI: Blouse & Slacks
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Table 3. The thermal resistance value of garments due to textile materials (unit:clo)
Combination of
Fabric | Type ent S Tt+S P+S U+S L+S [Tt+L+S|P+L+S|U+L+S
of garment

Blouse 0.20 0.24 - - 0.24 0.27 - —
Skirt 0.13 — 0.13 — 017 — 0.17 —
Slacks 019 - 0,19 - 0.21 - 0.21 -

Cotton -

One—piece dress 0.29 - — 0.38 0.44 — - 048
Blouse+Skirt 0.35 - - 0.36 045 - - 0.45
Blouse+Slacks 0.41 - — 0.45 0.53 - - 0.55

Blouse 0.20 0.25 - - 0.25 0.29 - —

Skirt 0.13 — 0.13 - 0.17 — 017 -

Slacks 0.19 - 0.19 - 0.22 - 0.22 —
Polyester _

One—piece dress 0.29 — — 0.38 0.42 — — 0.45
Blouse+ Skirt 0.33 - - 0.38 0.45 - - 045
Blouse+Slacks 0.44 — — 0.49 0.56 - - 0.59

Blouse 0.18 0.23 - - 0.22 0.28 - —

Skirt 0.11 — 012 - 0.15 — 0.15 —

Slacks 0.15 - 0,15 - 0.21 - 0.21 —
Wool _

One—piece dress 0.27 - - 0.36 0.41 — — 043
Blouse+Skirt 0.32 - - 0.35 0.42 - — 0.42
Blouse+Slacks 0.39 - - 0.43 0.50 - - 0.53

Blouse 0.19 0.25 - - 0.25 0.28 - -
Skirt 0.12 — 0.12 - 0,16 — 0.16 -
Silk Slacks 0.16 - 0,16 - 0.22 - 0.22 -

One—piece dress 0.29 - - 0.36 041 — — 047
Blouse +Skirt 0.33 - - 0.36 043 - — 0.45
Blouse+Slacks 0.40 — — 0.44 0.53 - — 057

Blouse 0.18 0.24 - — 0.24 0.28 — —

Skirt 0.12 — 012 - 0.15 — 0.16 —

Slacks 0.17 - 0.18 b 0.22 - 0.22 —
Rayon -

One—piece dress 0.29 - - 0.39 0.44 — — 0.49
Blouse+Skirt 0.31 - — 0.36 043 - - 0.44
Blouse+Slacks 0.41 - - 0.46 0.54 - - 0.58

Blouse 0.18 0.25 — - — — — —

Skirt 0.11 — 0.11 - — — — —

Slacks 0.11 — 0.11 — — — - —
Acetate -

One—piece dress 0.29 - - 0.37 - — — —
Blouse+Skirt 0.31 — — 0.37 - — — —
Blouse+Slacks 0.31 — — 0.38 - — — —

Tt : Thermal top S : Single layer U : Underwear P :Panties L : Lining
These increasing rates were based on the thermal insulation of each single layer.
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Table 4, Increasing rates of thermal resistance for garments by textile materials (unit : %)
Combination of
Fabric | Type rment | Tt+S P+S U+S L+S Tt+L+S| P+L+S | U+L+S
of garment

Blouse 20.0 — 20.0 20.0 350 — 40.0
Skirt - 0 76.9 308 - 30.8 92.3
Slacks - 0 474 105 — 105 63.3

Cotton -

One—piece dress - 0 310 51.7 — 51.7 65.5
Blouse+Skirt — 0 29 28.6 — 28.6 28.6
Blouse+Slacks - 0 9.8 293 - 293 M1

Blouse 25.0 — 25,0 25.0 450 — 45,0

Skirt — 0 76,9 30.8 - 30.8 92.3

Slacks - 0 474 158 — 1538 789
Polyester -

One—piece dress — 0 310 4438 - 448 55.2
Blouse+Skirt - 0 152 364 — 36.4 36.4
Blouse-Slacks - 0 114 273 — 273 341

Blouse 278 — 218 222 55,6 — 55.6

Skirt et 9.1 100.0 36.4 — 36.4 1182

Slacks - 0 733 40.0 - 40.0 106.7
Wool -

One—piece dress — 0 333 51.9 — 51.9 59.3
Blouse+Skirt — 0 94 28.1 — 281 28.1
Blouse+Slacks — 0 10.3 282 — 28.2 35.9

Blouse 316 — 36.8 316 474 - 52.6
Skirt — 0 100.0 333 — 33.3 108.3
Silk Slacks - 0 68.8 375 - 375 1125

One—piece dress - 0 241 411 — 411 62.1
Blouse-+Skirt — 0 9.1 30.3 - 30.3 36.4
Blouse+Slacks — 0 10.0 325 — 325 425

Blouse 33.3 — 33.3 33.3 55,6 - 55.6
Skirt - 0 91.7 250 — 33.3 100.0
Rayon Slacks et 59 64,7 294 — 294 88.2

One—piece dress - 0 345 51.7 — 517 69.0
Blouse+Skirt — 0 9.1 30.3 — 30.3 36.4
Blouse+Slacks - 0 12.2 317 — 317 415

Tt : Thermal Top S : Single layer

_,_,
os
i rin
PO

U : Underwear P :Panties L : Lining
These increasing rates were based on the thermal insulation of each single layer.
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