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Finite volume method for solving heat and moisture transfer

model of textile materials at a low temperature
ZHU Jiajia, XU Yinghong
(School of Science, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: For a class of heat and moisture transfer models of textile materials, a finite volume method
for solving the model is proposed to prove the existence uniqueness, stability and convergence of the
solution. Firstly, a mathematical model of heat and moisture transfer in single-layer textile materials under
low-temperature conditions is given, and the model is a linear system of partial differential equations
whose boundary conditions are third boundary conditions. Then, a finite volume scheme is constructed for
the model. Besides, the stability and the first-order convergence under the L, norm of the numerical
solution were proven theoretically by using the Gronwall inequality. Finally, numerical experiments were
conducted by taking polyester for example. The computational results agreed with the theoretical analysis,
and the finite volume method converged faster than the finite difference method.
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