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Abstract

Effects of insulation after exposure of the extremities on the temperature regulation in
clothed men were studied. Experiment was carried out with six males in a climatic chamber
fixed at 10°C, 55% R.H. treated with Type A (face only was exposed) and Type B (face and half
of the extremities were exposed). Mean skin temperature fell greater in Type B due to intense
vasoconstriction than in Type A. Rectal temperature rose a little in Type B and resumed in
Type A without any significant differences in metabolism between two types of clothing. These
findings suggest that Type B is more effective in physiological defense to the cold stimuli than
Type A at least at 10°C.
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Fig. 1. Covered areas of the body with garments (shown
in black) in Type A (left: face only was exposed)
and Type B (right: face and half of the extrem-
ities were exposed).
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Table 1. Characteristics of clothing

Body area Clothing Fabric
T—shirt 2 cotton 100%
training shirt @ absorbent acrylic 100%
Upper part sweater D acrylic 70%, wool 30%
jacket with hood b nylon 100%, down 100%, PET 100%
gloves d
shorts cotton 100%
H 0 [/
Lower part short trousers acrylic 50%, PET 50%
training trousers © absorbent acrylic 100%
socks and leg warmer d cotton, acrylic, wool, nylon
a : with long sleeves in Type A, with short sleeves to the elbow in Type B.
b : with long sleeves in Type A, sleeveless in Type B,
¢ : with long trousers in Type A, with short trousers to the knee in Type B.
d : only worn in Type A.
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Table 2. Physical characteristics of the subjects

. Height Weight BSA*
Subject  Age (cm) (ke) (m?)
H.M. 17 165.0 525 1.58
T.0. 19 168.2 58.2 1.67
M.Y. 19 169.8 58.0 1.68
M.T. 17 169.3 54.0 1.63
Y.N. 21 163.0 554 1.60
K.K. 19 170.5 66.9 1.79
M+SE  19x1  167.621.2 57.5%2.1 1.66+0.03

* Body Surface Area = W% X H®725X 72,46
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Fig. 2. Temporal changes of Tre, To» and Ts when the
clothing was changed into Type B (closed cir-
cles) and was changed into Type A (open circles)
again at T, 10°C. values are means+SE.
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Fig. 3. A comparison of T, between Type B (black
bar) and Type A (open bar) after 60 min expo-
sure at T, 10°C. Values are means+SE.
*p<0.05.
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Fig. 4. Temporal changes of skin temperatures in the
extremities when the clothing was changed into
Type B (closed circles) and was changed into
Type A (open circles) again at T, 10°C. Values
are means=+SE.
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Heat balance and total thermal conductance in
Type B and Type A

Table 3.

Type B Type A
Metabolism (W-m?) 70.6 £ 5.0 683 3.0
Dry heat loss (W-m™) 703+ 3.4 60.6 £2.5%
Wet heat loss (W-m™2) 10.6 £1.7 1201
Storage (W-m-?) —-10.3£5.1 —43+1.9
Total thermal conductance 2.6 £ 0.1 2.3+0.1

(W-m-2-°C"1)

Values are means + SE of experiments on 6 subjects and

are from the data obtained during the last TO min expo-

sure.

* Significantly different between Type B and Type A,
p <0.05.
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