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Simulation Analysis of the Influence of Air Layer

on Fabric Heat Transfer
ZHANG Yigiang*, CHENG Yang*, FAN Yanjuan*, YANG Yunchu*"
(a. International Education College; b. Zhejiang Provincial Research Center of Clothing
Engineering Technology, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To analyze the influence of air layer thickness and position on heat transfer of fabric, a 3—
layer material heat transfer finite element model was built with ANSYS system. The air layer of two
models is at the bottom (model 1) and the middle (model 2) respectively, and the air layer thickness
ranges from 1 to 5 mm (taking on an increase trend). Numerical values of one—dimensional heat transfer
were calculated to analyze the distribution of temperature of multilayer fabric system in the heat transfer
process under different conditions and the transient temperature of fabric surface nodes. The results show
that, before the steady state is reached, the fabric outer surface temperature in model 1 is lower than that
in model 2 at the same time point; the air layer thickness has an influence on fabric surface temperature in
the steady state, and the outer surface temperature of the models gradually decreases at a decreasing rate at
the same time point with the increase of air thickness. Further experiment with thermostatic plate shows
that the simulation value and experimental value of outer surface temperature of fabrics are highly
consistent with each other, with a maximum relative error of 5. 65%.

Key words: heat transfer; air layer; fabric; finite element
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