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Abstract: This paper studies a new inverse problem of estimating bi-layer textile fabrics thickness based on a
steady-state heat and moisture transfer model. We first present a heat and moisture transfer model for bi-layer
textile materials with boundary conditions and solve them by finite difference method. According to the re-
quirement of clothing's thermal and moisture comfort, we formulate the inverse heat and moisture transfer
problem that estimate the thickness of inner fabric as a minimum norm problem with a maximum probability
constraint model. We use a static penalty method to convert the constrained problem into an equivalent un-
constrained minimization problem and obtain the solution for the optimization problem by a stochastic search
method, known as particle swarm optimization algorithm. Numerical experiments show that our new model is
quiet acceptable, and the proposed numerical method’ s validity and robustness.
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Figure 1. “ Human body-clothes-environment” system
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Figure 2. The probability graph of material 1
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Figure 3. The probability graph of material 2
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Figure 4. The probability graph of material 3
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Figure 7. The probability graph of material 3
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