Advances in Applied Mathematics N FHE5ERE, 2019, 8(6), 1140-1150 Hans X
Published Online June 2019 in Hans. http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2019.86132

Mathematical Model Analysis of Heat
Conduction in Clothing for High
Temperature Operation

Yichen Gai, Xiaohan Liang, Chenhao Geng, Lijuan Gu*

School of Basic Sciences for Aviation, NAU, Yantai Shandong
Email: '728236332@qqg.com

Received: Jun. 11"’, 2019; accepted: Jun. let, 2019; published: Jun. 28th, 2019

Abstract

In this paper, aiming at the problem of clothing design for high temperature operation, the model
of temperature heat conduction is established based on law of conservation of heat and Fourier’s
law. First heat exchange method and temperature distribution are discussed and found. Secondly,
when the thickness of the second layer is uncertain, the optimal thickness is calculated by di-
chotomy combined with the established heat conduction equation. Finally, the optimum thickness
of Layer II and Layer IV is obtained by synthesizing two variables, and using dichotomy method.
The results show that the model is reasonable and good.
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Figure 1. Sketch map of clothing heat conduction
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Table 1. Parameter value of special clothing material
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Figure 2. Three-dimensional temperature distribution of material I
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Figure 3. Three-dimensional temperature distribution of material I
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Numerical solution computed with 20 mesh poinst.
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Figure 5. Three-dimensional temperature distribution of material II
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Figure 6. Three-dimensional temperature distribution of material II
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Figure 7. Temperature fitting curve
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Figure 8. Optimal solutions for the thickness of layer II and layer IV
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