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Abstract

In this paper, we used the heat conduction equation to establish a mathematical programming
model and studied the optimal protective clothing thickness model under different temperature
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constraints by taking the problem A in the Contemporary Undergraduate Mathematical Contest
(CUMCM) in 2018 as an example. Firstly, we used the genetic algorithm to obtain the temperature
spatial distribution table of the protective clothing. Secondly, we used the least-squares method to
find the optimal thickness of the second layer of the clothing, d, = 10.6 mm. When the optimization
goal is the weight of the clothing, d> = 11.4 mm, ds = 1.6 mm; when the optimization goal is the vo-
lume of the clothing, d; = 9.8 mm, d; = 5.8 mm; when the optimization goal is the thickness of the
clothing, d, = 10.7 mm, ds; = 20 mm. The model can be better promoted in the battlefield, fire, pe-
trochemical, metal smelting and other environments to protect the staff from high temperature.
High radiation hazard provides a protective barrier for the human body in a specific environment.
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Table 1. Temperature distribution table of protective clothing in the first second
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1 75
2 71.39608565
3 64.1887333
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Table 2. Temperature-time distribution table outside the skin
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1 37
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