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Application of Layered System to the Outdoor Clothing
- Through Water Vapor Permeability -

Ae-Gyeong Oh

Dept. of Textiles Engineering, Pusan National University, Busan, Korea

Abstract : The aim of this study is to find out comfortable combinations of layered system for outdoor activities through
water vapor permeability. Layering fabrics is an effective way of controlling water transport properties in fabric systems
for outdoor activities and analysis of these systems may be useful for designing comfortable clothing. Seven fabrics were
chosen for the experiments: two fabrics for base layer, two for the middle layer and three for the shell layer. A total of
12 different layered systems, which are all possible combinations were established using selected fabrics. The water vapor
permeability was measured using JIS L1099 under isothermal and non-isothermal conditions. It was found that layered
system was working together as a whole having influence on each layer, though every layer offers varying degree of water
vapor permeability. Furthermore, it was also found that an optimal combination of the three layered system does exist
although the combination may differ according to the ways. The shell layer is the greatest effect of water vapor per-
meability under isothermal and non-isothermal conditions within layered system.
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Table 1. Fabric specifications

Table 2. Combinations of layered system

Sample Fabrics Description
Shell layer ptfe PTFE-laminated nylon
pu polyurethane-coated nylon
ventile 100% cotton
Mid layer pet, S 100% single-sided polyester
pet, D 100% double-sided polyester
Base layer polyester 100% polyester
cotton 100% cotton

Layered System Shell layer Mid layer Base layer
PSC ptfe pet, S cotton
PSE pet, S polyester
PDC pet, D cotton
PDE pet, D polyester
USC pu pet, S cotton
USE pet, S polyester
UDC pet, D cotton
UDE pet, D polyester
VSC ventile pet, S cotton
VSE pet, S polyester
VDC pet, D cotton
VDE pet, D polyester
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Fig. 1. Water vapor permeability of layered systems.
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