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Abstract

Thermal protective clothing is a kind of professional clothing designed for workers to block heat in
high temperature environment. The thermal insulation performance of clothing is an important in-
dicator to evaluate the merits of thermal protective clothing. For multi-layer thermal protective
clothing, the thickness of each layer determines the thermal insulation performance of the clothing
under certain material conditions. In this paper, based on a certain ambient temperature, Fourier
law is used to study and analyze the heat transfer process of the whole protective clothing, and the
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corresponding partial differential equation model of heat conduction and optimization and im-
provement model are established, and then the optimal thickness of each layer of the thermal
protective clothing fabric is designed.
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Figure 1. Three layers of thermal protective clothing—air layer system
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Table 1. Parameter value of the thermal protective suit material

= 1. ABTIRRRA RIS E
= B (kg/m’) B#J/(kgC)  HfEFEMW/(mC)) J&- P (mm)
12 300 1377 0.082 0.6
1z 862 2100 0.37 0.6-25
I 2 74.2 1726 0.045 3.6
v Z 1.18 1005 0.028 0.6-6.4
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Figure 2. Genetic algorithm flow chart
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