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Effects of wearing the “Kiwata” on rectal, skin and clothing microclimate
temperatures in resting women at 15C

Bl H H#F  Akiko Maeda
L7 F % Chiho Hayashi

Abstract : In this study, we investigated the human thermophysiological responses and clothing
microclimate temperature and humidity by wearing “Kiwata”in the cold environment. “Kiwata” is folk
garment for the cold environment and has been worn by people in the northern part, Nagano Prefecture,
Japan.

The experiment was carried out in the climatic chamber at an ambient temperature 15°C , a relative

T380-8525 EEFTii=#% 8-49-7

humidity 60%. Five female students volunteered as subjects.

1) The level of rectal temperature was significantly lower in wearing “Kiwata” during cold exposure.

9) Skin temperatures of trunk and lower half of body were also significantly higher in wearing

“Kiwata”.

3) It was recognized that “Kiwata” was superior in thermal insulation from observation of microclimate

temperature.

We have to study thermoregulatory responses during exercise under the influence of “Kiwata” as

our next experiment. Areas of shoulder and back were highly insulated in our present experiment for

more than one hour. However, the rectal temperature continued to fall and was kept significantly lower

in “Kiwata”, although the participants felt warmer by wearing it. This suggests problematic aspects of

“Kiwata”.
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Experimental Age Weight  Height BSA
condition  Subj. (yrs) (kg) (cm) (m?)
A 19 43.1 152.5 1.32
B 20 55.9 162.0 1.54
Exp. I C 20 445 153.0 1.34
D 19 49.1 162.0 1.45
E 19 56.7 158.5 1.53
Mean 19.4 49.9 157.6 1.44
SD 0.6 6.3 4.7 0.1
Exp. I A 19 527 1575 1.47
B 20 49.1 162.0 1.54

Tablel. Physical characteristics of subjects
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Fig.2 Experimental schedule.
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Thermal sensation Comfort sensation

1 very hot 1 comfort
2 hot 2 slightly uncomfortable
3 warm 3 uncomfortable
4 slightly warm 4 very uncomfortable
5 neutral
6 slightly cool
7 -cool
8 cold
9 very cold
Table2. Scale of subjective sensation
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Fig.3 Changes of rectal temperature(top),
skin temperature at back (middle), and
mean skin temperature (bottom).
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Fig.4 Changes of clothing microclimate
temperature (top) and absolute
humidity (bottom).
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Fig.5 Changes of layer of clothing
microc|imate temperature.
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