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Inverse problem of porosity determination of single-layer

textile material under low temperature
ZI Feifei'» XU Yinghong' » XU Dinghua'*
(1. School of Sciences, Zhejiang Sci-Tech University, Hangzhou 310018, China;
2. School of Mathematics, Shanghai University of Finance and Economics, Shanghai 200433, China)

Abstract: On the basis of a dynamic heat and moisture transfer model, an inverse problem of optimum
porosity determination for single-layer textile under low temperature is proposed. A dynamic model of heat and
moisture transfer for single-layer textile under low temperature is firstly given, and the model is solved by the
finite-difference method. Additionally, the existence and uniqueness for the numerical solution are proven.
Secondly, based on the heat and moisture transfer model, an inverse problem is presented according to the optimal
properties of warm and permeability so as to determine the porosity of textile material. Finally, two numerical
examples are given, and numerical simulation is carried out by direct numerical calculation and genetic algorithm,
respectively. It is conduded through comparison that the simulation result error of both methods is small. Hence,
effectiveness of genetic algorithm and rationality of the inverse problem are verified.

Key words: the heat and moisture transfer model; the finite difference method; optimum porosity;
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