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Evaluation of the sportswear, accelerating bellows action,
to prevent the heat stroke in the hot environment

Yayoi Satsumoto®, Izumi Nakada?
YYokohama National University, 2Former graduate school of Yokohama National University

Abstract: The running experiments in the athletic field were carried out to evaluate the sportswear which aim to accelerate
bellows action by inserting the coin in the back to prevent the heat stroke in the hot environment. The heat and vapor transfer
of clothing and thermal stress of subjects were compared by the presence of the coin in the back or not. It became clear in
case of inserting coin in the significantly effective level that the microclimate temperature and humidity in clothing and the
mean skin temperature on the chest and the back was lower and heat transfer coefficient was higher, increasing the
convective heat transfer by the amplification of bellows action. A significant cooling effect was seen to the heart rate and
external ear temperature. However, the significant difference was not admitted in the rectal temperature and in the subjective
rating. As for the sportswear that amplified the bellows action, to bring the subjectivity the significant effect, needing the
device of a further design became clear though there was a constant cooling effect.
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Figl The sport wear accelerating bellows action

by insert the coin in the back.
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Tablel Characteristics of sport wear

Measured properties T-shirt CGS
Thickness d (mm) 0.40 0.47
Thermal conductivity A (W/m/K) 0.04 0.06
Thermal resistance d/A (K + m*/W) 0.010  0.008
Air permeable resistance (kPa+s/m) 0.01 0.01
Cool feeling (W/cm*) 0.10 0.15

2.2 EBFIR
AREBRTIE, BAOD, KGR 2SE L,
Heaa e, 7= oM & BT HRREOBE N A,
EKO MR-60 ¥ J O EKO MS-602 & i\ TRl 24T -
7o FHHIFE S % Ta ble2 IR,

Table2 Radiation properties of wear.

Color of wear  reflectivity absorptivity transmissivity

white 354 51.0 13.6

navy 154 76.8 7.8
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Fig.2 Position of sensors attached
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Table3 Time table of experiments (e Subjective rating)

rest sitting | running 10 times recovery sitting
on a chair in 400m track on a chair
in 10min. in 20min. in20min.
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Fig.3 Photograph of subject running the truck.

FHFEDOHEAE % Table3 2R,

Table3 subjective rating scale
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Fig.4 Effect of coin on heat transfer coefficient
at the upper back.* : p<.05,N=6
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Fig.5 Effect of coin in the back on clothing microclimate
temperature at the chest.t : p<.10, ***: p<.001,N=8
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Fig.6 Effect of coin in the back on average skin
temperature. *** : p<.001,N=8
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Fig.7 Effect of coin in the back on heart rate during
running. * : p<.05, ***: p<.001,N=8
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Fig.8 Effect of coin in the back on external ear
temperature during running. **: p<.01, ***:p<.001,N=8
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Fig.9 Effect of coin on rectal temperature.
*: p<.05, N=8
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Fig 10 Effect of coin on thermal sensation.
s : not significant, N=8
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