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Abstract

The purpose of this study was to investigate the effects of geometrical structure and fiber
type on the water vapor transport properties of nonwoven batting materials.

Two types of fiber were used such as polyester and wool. Correlation between physical
properties of nonwovens and water vapor transport rate was analyzed by Pearson Correla-
tion. Steady and dynamic state water vapor transport properties were mearured by
absorption, evaporation and cobaltous chloride method respectively.

The results were as follows:

1) In geometrical structure, thickness of nonwovens was effected on absorption and
evaporation rate and air permeability was more influencing factor on water vapor transport
rate than porosity. There were no decreasing of water vapor transport rate in hydrophilic
fiber at high relative humudity.

2) The hydrophilicity of fiber affected steady and dynamic state water vapor
permeabilities and wool nonwoven showed higher water vapor transport rate than polyester
at high relative humidity. ’

3) Thickness showed higher correlation coefficient with water vapor transport rate than

other physical properties of nonwovens.

Key Words : Nonwoven batting material, Water vapor transport rate, Thickness, Hydrophilicity
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Fig. 1. Effect of relative humidities on water vapor transport of nonwovens at various environmental temperatures

(absorption method).
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Table 1. Characteristics of the Commercial Nonwoven samples

Fiber . . . . Air
Weight t P
Sample Fiber Fineness T(l;lc_lzness (10":;g 2 So(l;/d; Y oroo sity Permeability
(denier) 07*m) g/m?) ° (%) (ce/cm?/sec)
NF 350 | polyester 1,2&3"* 0.6 3.50 0.41 99.59 1102
NF 450 | polyester 1,2&3 0.7 4.80 0.49 99.51 986
NF 650 | polyester 1,2&3 1.0 6.00 0.43 99 .57 846
NF 950 | polyester 1,2&3 1.6 " 9.00 0.41 99.59 820
UN 4221| polyester 1,2&3 0.4 6.00 1.08 98.92 957
UN 4231] polyester 1,2&3 0.6 9.00 1.08 98.92 854
UN 4251| polyester 1,2&3 0.8 13.00 1.17 98 83 647
UN 6251 polyester 1,2&3 1:0 17.00 1.23 98.77 635
KW 90 w00l 0.9 9.00 0.76 99.24 866
* Mixture
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Fig. 2. Effect of relative humidities on water vapor transport of nonwovens at various environmental temperatures

(evaporation method).
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Fig. 3. Dynamic moisture transfer determined by
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