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ABSTRACT

Effect of local thermal discomfort upon whole body thermal comfort was examined in
12 healthy young females. In the experiment, skin wettednesses in the whole body and in
different target locations of trunk, arms, and thighs, were simultaneously controlled using
special test garments. The experiment conducted in a climate chamber controlled at 22 'C
45 %RH. The subjects kept rest condition for 15 min and walked at 4.5 km/h for 45 min.
Evaluation of thermal comfort was made for both the local and the whole body thermal
comfort during the experiment. Saliva was collected before and after the exercise in order
to examine relevance of thermal comfort in the whole body to salivary amylase activity
and cortisol. High tendency was obtained that local thermal comfort limit depends upon
the location. The thermal comfort limit in the arms and the thighs were 0.13 & 0.01 and
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0.14 £+ 0.02 in terms of the skin wettedness. They were both smaller than that in the trunk
(0.25 4 0.05) . It was, however, observed that the thermal discomfort in the whole body

was not induced when the skin wettedness in the whole body remained below 0.20 % 0.08

even if the local skin wettedness was higher than its local comfort limit. Salivary cortisol

did not reflect thermal comfort sensation in the whole body, while salivary amylase activity

did. Amylase activity remarkably increased with thermal comfort state when the whole

body felt slightly discomfort.
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1 Target location and test garments

Covered area with imp and p materials

Test garment Target location o T3
mp~ P
Control non % 0.0 80.5
Type A Trunk 16.0 64.5
Type B Arms 17.0 63.5
Type C Thighs 18.0 62.5

* imp: percentage of body surface area covered with water vapour impermeable material
#% p: percentage of body surface area covered with high water vapour permeable material
#¥%; high water vapour permeable material coverd the whole body excluding head, hands, and feet
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@ Control

08k garment : n.s.
O Type A
T osp A TyeB
é 0 Type C
g!

1
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10 20 30 20
Time (min)
1 Mean weighted skin wettedness in the whole body
(Wyj0e) during the experiment. It can be concluded that
Wynote i all the test garments are kept at similar level
during the whole period of the experiment, because one-
way ANOVA analysis shows that a main effect of the test
garment is found to be not significant in every 5 min

#+ 2 Skin wettedness for the last 10 min

Test garment and target location _ Significance
Control Type A Type B Type C among the
Location non Trunk Arms Thighs test garments
Whole body 0.31 £0.12 04 041 £0.06 0.39 £0.12 n.s.
Trunk 0.51 +0.24 07 & 61 + 0.50 + 0.22 p<0.05
Arms 0.16 £ 0.11 0.18 £0.11 i 0.14 %+ 0.08 p<.001
Thighs 0.20 = 0.08 0.24 = 0.07 0.26 +0.07 ' p<.001
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Themal comfort sensation of the whole body

(2 Salivary amylase activity is plotted against thermal
comfort sensation in the whole body. Change in the activity
is remarkable if the body is in very to slightly
uncomfortable states, while it is not in slightly
uncomfortable to comfortable states
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Themal comfort sensation of the whole body

3 Concentration of cortisol in saliva is plotted against
thermal comfort sensation in the whole body. Dependence
of cortisol upon the thermal comfort sensation is irregular
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14 Relation between the thermal comfort sensation and
the skin wettedness in the whole body (w,,.). A high
significant correlation can be found between the thermal
comfort sensation and wwhole in all the target locations
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5 Thermal comfort limit in terms of the skin
wettedness for the target locations of Trunk, Arms, and
Thighs. A tendency is observed that thermal comfort limit
depends upon the location (p=0.17)
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6 Amylase activity is plotted against skin wettedness
in the whole body (w,,,;) calculated by equation 1.
Remarkable increase in the amylase activity is induced
when the w,;, ;. exceeds 0.37, while the voted comfort limit
in the whole body was much lower as w,;,.;.= 0.20
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