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Effect of Outer Air Flow on Water Vapor Permeability of Fabrics
with Different Yarn Densities
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Abstract

The effect of the air flow, parallel to the home-made fabrics with various yarn densities, on the
water vapor transfer coefficient (WVTC) has been investigated by simulated technique of the JIS
‘Water Method’. The WVTC value increased for the higher flow rate and decreased for the larger yarn
density.

The water vapor permeation coefficient of the fabric (WVPCF), evaluated from the difference of
the water vapor transfer resistances with and without the fabric, was linearly dependent on the
square of the air flow rate. The tangent of the dependence, expressing the degree of the effect of the
air flow rate on WVPCEF, increased linearly for the porosity of the fabric higher than 19%, and was
1gnored for the lower. An experimental formula estimating the WVPCF from the parameters, the
porosity of the fabric and the air flow rate, has been obtained for the fabrics.
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Table 1 Polyester fabrics prepared

m]';““‘ Mass per Thickness Packing Yarn number Density
No. unit area factor
(g/m.") (mm) (%) (number/cm)
- 0.1 26.8  Tddtexx2 WP 10
1 41 . . 4dtex X2 weft 10
warp 12
2 43 0.11 28.3 T4dtexX2 .p 12
warp 20
3 74 0.13 41.3  T4dtexX2 U 30
warp 24
4 80 0.14 41.3 T4dtex X 2 weft 24
[
Table 2 Cotton fabrics prepared
m— Mass ﬁer » Thickness Packing Yarn number Density
No. unit area ' factor
(@ (mm) (%) (number/em)
P warp 10
1 39 0.21 11.9 90dtex X 2 weft 12
- . . warp 12
2 48 0.21 13.5  90dtexX2 . o
3 78 0.24 216 90dtexx2 “mp 50
warp 24
4 94 0.24 25.8 90dtex X2 weft 24
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Table 3 Properties of the polyester fabrics

Sample Dependence factor, Porosity of Air
No. a, of the water the fabrics permeability
vapor permeation (%) (em®fem’fs)
on the flow rate
1 0.97 44.6 558.3
2 0.98 41.0 547.8
3 0.01 21.9 195.0
4 0.02 17.6 85.0

i

Table 4 Properties of the cotton fabrics

e

Sample Dependence factor, Porosity of Air
No. a, of the water the fabrics permeability
vapor permeation (%) (em®/em’ls)
on the flow rate .
1 1.18 57.3 864.7
2 0.37 48.1 786.3
3 0.32 31.4 540.3
4 0.08 24.2 448.3
i
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