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Research Theme
Study seeking Cool-BIZ tailored to tropical countries with Islamic culture
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Summary * Figures

The ultimate goal of this research is to present Cool-BIZ, which enables the suppression of excessive
cooling in offices and other office spaces, with the promotion of energy-saving and low-carbon lifestyles
in the tropical regions of Asia. The purpose of this project is to gras the effect of cool fibers used for
inners and hijabs, which have been developed for mitigating thermal comfort in summer in Japan.

A series of experiment by using a sweating thermal manikin was conducted in Tokyo Polytechnic
University in order to measure thermal resistance and evaporative thermal resistance of two types of
clothing ensemble (cap + T-shirt + bottom) under the uniform wind speed (0.2 m/s and 0.8 m/s). Two
types of fibers, namely cool fiber and cotton were adopted for a comparison, resulting in 4 cases. In each
case, same experiment was repeated twice to test the repeatability.

Estimated values of resistance for two experiments for each case varied widely, resulting in relatively
large measurement errors especially for evaporative heat resistance. Although the body part where the
difference depending on the fiber type could be clearly confirmed was limited, thermal resistance of cool
fiber was quantified as 53 to 80% compared to the cotton ensemble. With regard to the evaporative heat
resistance, we could not identify the statistically significant difference between cool fibers and cotton.
As a future task, we will conduct a more detailed analysis of unsteady processes of evaporation and
convection observed in the current manikin experiments, seeking for the methodologies to identify
appropriate conditions of heating control of the manikin. Furthermore, experiments to measure
evaporation rate using small fiber samples other than clothes will be conducted at a different
environmental chamber.




