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Research Theme
Study seeking for Cool-BIZ tailored to tropical countries with Islamic culture

Representative Researcher (Affiliation)
Aya Hagishima (Kyushu University, Japan)

Summary

The ultimate goal of this research is to present a Cool-BIZ that enables the control of excessive air-
conditioning in offices and other places in the tropical regions of Asia. The objective of this project is to
identify the thermal characteristics of clothing made of cool fibres developed in Japan for summer,
assuming that they will be worn in offices in the regions. Specifically, thermal resistance and evaporative
thermal resistance were measured for three garments (inner hijab, inner T-shirt and bottom innerwear) made
of two different materials (cool fibres and 100% cotton) and of almost identical shapes.

The experiments were conducted in a climate chamber at the Tokyo Polytechnic University and used a
sweating thermal mannequin.

A comparison of the surface temperature distribution of cool and cotton fibres in the clothed state under
conditions where the mannequin surface was fully moistened showed that cool fibres were cooler at a wind
speed of 0.2 m/s, whereas at 0.8 m/s, the cotton fibres were cooler. This is because at 0.2 m/s, cool fibres,
which evaporate more actively, remained cooler, whereas at 0.8 m/s, cool fibres evaporated more, and
therefore some parts of the garment started to dry out, resulting in a higher temperature with no cooling
effect.

Based on the experimental data, the efficiency of convective and evaporative heat loss between the
mannequin skin surface and the surrounding air, i.e. conductance, was then calculated for unclothed and
clothed (cool and cotton fibres), and the ratio of thermal conductance with and without clothing was
calculated for two fibre types and two wind speed conditions.

As aresult, it was observed that the thermal conductance of a single-layer garment with a thickness of only
0.15-0.5 mm was reduced by 45-80% compared to the value without the garment. There was no difference
between cool and cotton fibres at 0.2 m/s, whereas at 0.8 m/s the cool fibre had a 10% lower heat dissipation
than the cotton fibre. On the other hand, the efficiency ratio of evaporative heat dissipation was higher for
cool fibres than for cotton fibres in the areas, where the garment and mannequin skin surface are in close
contact. In particular, evaporation was accelerated by 30-40% in the thighs with cool fibres compared to
the unclothed condition. In other words, when the garment is in close contact with the skin surface, the
microstructure of the garment is possible to promote the evaporation of liquid water, which can be
interpreted as acting more like a fin, rather than a resistance to water vapour transport.




