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Abstract

Taking the law of conservation of heat, Fourier heat conduction law, heat formula as the theoreti-
cal basis, based on the ambient temperature and body temperature constant, and special clothing
material homogeneity assumption, transfer heat in high temperature operation of clothing each
layer is simplified to be completely in the adiabatic long pole conduction along the flank. In this
way, the heat conduction model of each layer of the high-temperature operating garment is estab-
lished under the high-temperature operating environment, and then the corresponding optimiza-
tion design model of layer II and IV thickness of the high-temperature operating garment is con-
structed according to different design conditions. The genetic algorithm solver provided by
MATLAB was used to solve the model.
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Figure 1. Schematic diagram of the five-layer heat conduction model
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Figure 2. Temperature distribution of special clothing for
high-temperature operation
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Figure 3. Temperature distribution of special clothing for
high-temperature operation at a specific time
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Figure 4. Temperature variation of special clothing for
high-temperature operation at a specific location
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Figure 5. The comparison between the calculated skin temperature
and the measured temperature at ks =0.895 [ =157

B 5. k=0895, [ =15.7FtEMNEKEESNERERNR

e B8 TE AT B Nk, = 0.895, KRN =157 5, B8 2 MsRME, AR R IVETE(L 1
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Table 1. The solution of problem two
1. IR ASRIRLE R

12 t44 t47 T3300 T3600 Tlast
7.0 644 NAN 44.53 44.53 44.52
7.2 704 NAN 44.42 44.41 44.41
7.4 779 NAN 4431 4431 4431
7.6 880 NAN 44.20 44.20 44.20
7.8 1044 NAN 44.10 44.10 44.10
8.0 2111 NAN 44.00 44.00 44.00
8.2 NAN NAN 43.91 43.90 43.90
8.4 NAN NAN 43.81 43.81 43.81
8.6 NAN NAN 43.72 43.72 43.72
8.8 NAN NAN 43.63 43.63 43.63
9.0 NAN NAN 43.55 43.54 43.54

P o 12 N I E S (mm), 44 9 5 IRIRFEIA B 44°CHE X BB 18] (s); 47 N PR RE IR FI A 47°CH X R R Al (s), T3300 AT
1 3300 B BRIELEE, T3600 TAF 3600 F2H R BRI, Tlast R4 o Aifa e 7 I Wil
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Figure 6. Simulation of temperature change inside layer IV
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