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Abstract : This paper studies the design issues of special clothing for high—temperature operations, aiming to
determine the temperature changes on the outer side of the dummy's skin through mathematical models
to optimize the clothing design. Based on the law of conservation of energy, the non—steady—state partial
differential heat transfer control equation was established, and the convective heat transfer coefficients
h1 and h2 were solved by fitting the optimization problem. The research adopted the explicit difference
scheme to discretize the heat transfer model, and through iterative optimization, the best—fitting convective
heat transfer coefficient was found. The results show that the convective heat transfer coefficient h1 mainly
affects the time to reach the steady state, while h2 mainly affects the outer skin temperature at the steady
state. Furthermore, the study also verified the rationality of the assumption that radiative heat transfer
was ignored. This article provides a scientific basis for the design of special clothing for high—temperature
operations, which is conducive to reducing R&D costs and shortening the R&D cycle.
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