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Abstract

This study is to measure the thermal resistance of 7 types of Parka of different materials with
thermal manikin and to compare their effects on physiological responses & subjective wear
sensations.

Following are the results obtained from the experiments

1) From the thermal manikin experiment,

i) As an outer layer, although not significant, water proof fabric was warmer than water
proof-vapor permeable fabric.

ii) In case of insulating material, down was better for thermal resistance than polyester
wadding of the same thickness.

Moreover, as the down was thicker, it had more efficiency in thermal resistance. However,
the marginal efficiency of thickness was found to be decreasing.

2) From the male-subject experiments,

i) Chest temperature, mean skin temperature & microclimate temperature showed the
same results on thermal resistance as those of the thermal manikin experiment.

ii) Only during rest periods, there was a significant difference among 5 insulating materials
in the sense of microclimate humidity.

The almost same conclusion was obtained from the above experiments. Even the outer layer
did not significantly affect thermal resistance & subjective wear sensation, insulating materials
had a significant influence upon them. But in case of 3.5 cm down, it gave less comfortable than
that of the thinner. Therefore the optional one for the best comfort & thermal resistance among
7 combinatins is the outer layer of water proff-vapor permeable & insulating material of 2.1 cm

down.
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Table 1. Characteristic of fabrics

Basic fabric Construction Thickness Water Vapor Thermal*?
Fabric /Coating Method Weft X Warp (mm) Permeability Resistance
/inch (%) (%)
Outer layer A nylon/pucoating 155X 86.4 0.14 29.8 49.7
(P52
Outer layer B nylon/pucoating 112X94.4 0.12 5.28 50.0
(2
Inner layer I nylon | 113X 94.6 0.12 49.4 48.3

*1) ¥28-& Thermo Laboll (3+-&¥) 2 &34},
Thermal Resistance(%) = (1—w,/w,) X100.
wy o Al Tkl AJE 7} gl o] Lv] Ay
wo o Aol A5t el gwl o] 4v] A
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Table 2. Thermal resistance of specimen

Sample
A. B4uls ¥ (nylon) + EgjolAd a4
B. ¥} % Z(nylon) + Zgldidz£
C. 54942 (nylon) + 2
D. % 4 Z(nylon) + g &
E. 54944 ¥ (nylon) + % &
F. <3< % (nylon) + o &
G. 5444 ¥ (nylon) + o &

7 mm*?
7mm
7 mm

14 mm
21 mm
35mm

Thermal Resistance(%)
+ GYE 68.0
+ UdE 69.5
+ Y& 70.3
7 mm + YdE 71.8
+ e E 72.4
+ GYdE 74.1
+ ddE 75.3
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112 BEXEEERE
Table 3. Thermal Manikins Heat Loss for 7 types of clothings
(%8l C/W/m?)
positior(l:l()thmg A B ¢ D E F G

HEAD 3.02 3.58 3.25 2.91 3.05 2.98 3.97
BREAST 26.30 26.94 28.24 28.70 36.12 42.65 17.67
UPPER ARM 35.48 36.14 35.94 37.31 39.16 38.65 42.46
HAND 8.29 7.51 7.63 8.39 8.83 8.54 6.55
BACK 25.38 26.39 28.73 30.37 38.64 36.13 50.52
BELLY 36.32 39.61 41.58 42.78 49.71 57.26 62.76
FOREARM 50.46 47.92 49.03 50.28 47.58 51.39 44.54
FOOT 1.07 1.02 1.01 1.22 1.07 1.20 1.10
SHANK 1.99 2.00 1.94 2.05 2.16 2.12 2.05
LOIN 62.74 64.29 67.47 75.12 85.84 102.41 112.99
THIGH 1.10 1.17 1.62 1.41 1.26 2.23 1.31

4 TAKARAj) & s 52hdo 2 fwstadrt.

S i (C) ={9.8 forehead temp.+32.8 chest
temp.+19.6 arm temp.+17.2 thigh temp.+20.6 leg
temp.} =100
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Fig. 1. Clo Value for 7 types of clothings.
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Fig. 2. Chest skin Temp for 7 types of clothings.

Table 4. Rectal, skin & mean skin temperature during 35 minutes experiment.

Temperature
Environ Sub- | Cloth. | Rectum Chest Forehead | Forearm Thigh Leg Sk%\r/xk?gmp
-ment ject ing
A 37.3 29.9 30.3 31.6 26.2 29.9 29.6
B 37.3 30.7 29.7 32.1 27.5 29.5 30.1
C 37.5 31.1 29.2 32.1 27.2 30.6 30.3
1J D 37.5 31.4 28.7 32.4 27.4 30.5 30.5
E 37.2 32.3 28.9 32.7 27.1 30.8 30.8
F 37.3 33.3 28.7 32.3 28.0 31.3 31.3
3+1TC G 37.1 33.7 28.3 31.9 28.0 30.3 31.1
60+5%
0.25m/sec A 37.1 30.5 27.5 31.7 27.1 30.5 29.9
B 37.0 30.6 29.9 31.8 27.3 30.1 30.1
C 37.3 30.9 29.7 32.0 26.6 30.1 30.1
GG D 37.5 31.7 28.5 31.9 26.3 29.3 30.0
E 37.2 32.4 29.1 31.7 27.6 30.6 29.9
F 37.3 33.4 28.0 31.9 27.7 30.3 30.9
G 37.3 33.5 27.3 31.5 26.5 29.6 30.5
fEe 5A7 44 248 % 0.5~0.7 Clod st e B ARWE
A e, ok 21 mmel 4 35 mme] Clogse
o 7mm, l4mm, 21mme 57 £7}4)9] Clotan 1. BRA 3 ERE
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Fig. 3. Mean Skin Temp. VS Time 7 types of clothings.
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