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Effect of Micrometeorology on Human Thermoreguatory Response and its Modeling
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Body core temperature and perspiration are effective metrics to relate the
risk of heat stroke. We have developed a computational method to calculate body core temperature and
perspiration rate using an anatomical three-dimensional human body model combined with
thermoregulatory response. In this study, the thermophysiological response of the human body under
microclimatic conditions is quantitatively evaluated for estimating the reduction of heat stress
toward future services of risk management. In addition, based on the results obtained, a fast
numerical method for calculating the responses has been proposed. Specifically, a low-dimensional
model has been developed that can be evaluated in milliseconds using a conventional personal
computer, whereas an equivalent evaluation using a supercomputer would take three hours. Using a
large scale data of computed results of themoregulatory response under microclimatic conditions,
fast estimation of heat strain has been achieved.
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