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Thickness Selection of Thermal Insulation Clothing Based
On Variable Coefficient Heat Conduction Model
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Abstract

Under the assumption that the temperature transmission method in the thermal insulation clothing is only heat conduction, this paper
uses the law of temperature conduction in the thermal insulation clothing to establish a variable coefficient heat conduction equation to
solve the thermal insulation clothing design problem under the specific environmental temperature and working time requirements. The
thermal clothing consists of three layers of storage and a layer of air. We simplified the conduction of temperature from the outside to
the one-dimensional heat conduction model. Because the heat conduction law in each layer is the same, the only difference is the heat
conduction parameter. Therefore, we establish a variable coefficient heat conduction model to describe the temperature transmission law
in the thermal insulation clothing. In practical applications, the thickness of the II and IV layers has a clearly defined value range. In or-
der to design thermal insulation clothing according to the requirements of ambient temperature and working time, In this paper, through
the dichotomy method to traverse the thickness combination of the II and IV layers, to find the optimal thickness of insulation clothing
that meets the requirements.
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