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Research Theme Measurement of evaporative heat transfer coefficients for individual human
body segments using a sweating thermal manikin

Representative Researcher (Affiliation): Shinya Morikami (National Institute of Technology,
Toyota College)

Summary - Figures

Accurately predicting thermal comfort in architectural and urban spaces is crucial for
effective ventilation design, especially during summer when sweating and evaporation
contribute to heat dissipation. Previous studies have measured evaporative heat transfer
rates on the front and sides of the body, but wind direction angles on the back have not
been sufficiently investigated. This study aims to measure the evaporative heat transfer
rate at various wind angles on the human back using a sweating thermal mannequin, thereby
expanding the existing database

Experiments were conducted in a ventilation—based artificial climate room using a
sweating thermal mannequin to measure evaporative heat transfer rates on different body
parts. Two conditions—wet (sweating) and dry (no sweating)-were tested, and the heat
transfer from evaporation was calculated by subtracting the convective and radiative heat
transfer measured in dry conditions from the total heat measured under wet conditions
The temperature was set at 26° C in the wet condition to prevent the simulated skin
temperature from falling below the ambient temperature. The wind direction was set at
180° to simulate wind blowing from the back.

The results showed that as wind speed increased, the simulated skin temperature
decreased, with significant cooling on the upper arms and back. Evaporative heat transfer
rates increased with wind speed, particularly for the hands and feet. In contrast,
sensible heat transfer remained constant across different wind speeds. The study also
found that wind speed affected heat transfer rates on the downwind side of the body, such
as the chest, highlighting the importance of considering localized wind effects and wind
direction in ventilation design
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Figure Relationship between wind direction and evaporative heat transfer coefficient




