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Mathematical modeling of heat and moisture transfer in

fireproof clothing and prediction of skin burn
LU Wanying » XU Yinghong
(School of Science, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To investigate the law of heat andmoisture transfer in the fireproof clothing, the moisture
transfer equation was added on the basis of existing heat transfer model, mass conservation and energy
conservation of internal heat and moisture transfer in fabrics, and impacts of fire-fighting water on heat
transfer to establish a mathematical model for coupled heat and moisture transfer in multi-layer fireproof
clothing-air layer-human skin system under high temperature environment. Then, the finite difference
method was used to solve the model, and the distribution diagram of temperature and vapor concentration
at each layer of fireproof clothing. Finally, the heat and moisture transfer model and skin burn model were
combined to predict the time of skin burn at each level through calculating the burn integral value. The
numerical simulation indicates that certain amount of moisture transfer can effectively ease temperature
rising speed and extend the time of skin burn at each level. The model provides certain theoretical basis for
the design of fireproof clothing under high-temperature and high-moisture environment.
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