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An Inverse Problem of Thickness Determination for Three-Layer

Porous Fabric Based on a Coupled Heat and Moisture Model
PAN Qitian, XU Yinghong » XU Dinghua
(School of Sciences, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Based on a coupled heat and moisture transfer mathematical model, an inverse problem of
thickness determination for three-layer porous fabric is put forward. Firstly, a complete heat and moisture
transfer mathematical model for three-layer porous fabric is given, and the finite difference method is used
to solve this model. Besides, the uniqueness of the solution is analyzed. Secondly, based on the heat and
moisture transfer model, inverse problem of thickness determination for three-layer porous fabric is
proposed according to the requirement of thermal insulation. Finally, the genetic algorithm is used to solve
this problem, and numerical simulation was carried out through Matlab. The numerical result verified the
effectiveness of this algorithm.

Key words: heat-moisture transfer; direct problem; uniqueness; inverse problem; numerical

simulation
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