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Optimal Determination of Porosity for Textile Materials

Based on Thermal Comfort
GE Meibao ' XU Dinghua®
(1. Department of General Education, Hangzhou Medical College, Hangzhou 310053, China;
2. School of Sciences, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: According to the thermal comfort and heat transfer steady-state modal of clothing, an

inverse problem of textile material porosity determination (IPTPD) was put forward. The problem of

solving the optimal porosity was transformed into a problem of solving extreme value of a stable extensive

function, and the existence and uniqueness of solution to the heat transfer model of fabric were proved via

the fixed point theorem. A set of nonlinear algebraic equations were obtained by discretizing the problem

for determining solution to nonlinear ordinary differential equations, and the equations were solved with

quasi-newton method and minimized with the Fibonacci search algorithm, to obtain the optimal porosity.

Numerical simulation of clothing of human body was conducted under different environments and with

fabric of different types and thicknesses, which indicates that the inverse algorithm of porosity is

reasonable and feasible.

Key words: inverse problem; porosity determination; quasi-newton method; numerical simulation
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