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Abstract

The purpose of this study was to analyze the effect of geometrical structure on the moisture transport
properties of nonwoven batting materials,

Two types of nonwovens were used such as single and double layered nonwovens. Steady and dynamic
state water vapor transport properties were measured by absorption, evaporation and cobaltous chloride
method respectively.

The results of this study were as follows:

1) Geometrical structure affected water vapor evaporation, but there were no differences between single
and double layered nonwovens in moisture absorption. Thickness and air permeability were influencing
factor on water vapor transport rate,

2) Directionality of double layered nonwoven was observed both in steady and dynamic state moisture
transport. There were differences between upper and lower layer of double layered nonwoven both in
moisture absorption rate and color change by cobaltous chloride method.

3) In dynamic state of water vapor transport rate, single layered nonwoven reached more rapidly at
the established relative humidity.

It was confirmed that geometrical structure affected water vapor evaporation and hydrophilicity of fiber
affected moisture absorption because there were much more water vapor transport rate by evaporation
than absorption within the same period of time,
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Table 1, Characteristics of the Commercial Nonwovens
Sample Fiber Fiber Thickness Weight Solidity Porosity Specific Air
Fineness volume  permeability
(denier)  (10~2m)  (10-%kg/m?) (%) (%) (102m%/kg) (cc/cm?/sec)
UN 4251 polyester 1,23 0.8 13.00 118 98.82 6.15 647
KN 4230 polyester 1,23 0.5 10.00 1.45 98.45 5.00 624
KN 4250  polyester 1,23 0.7 14,00 145 98.45 5.00 590
KN 6250 polyester 1,23 0.9 18.00 145 98.45 5,00 392
*mixture
Table 2, Characteristics of Double Layered Nonwovens
Sample Fiber Fiber Thickness Weight Solidity Porosity Specific Air
Sample Fiber Thickness Weight Porosity Solidity Specific
Fineness volume
(denier) (10—2m) (10~%kg/m2) (%) (x1072)  (102m%kg)
KN 4230 (K:upper layer) 123 0.25 450 98.70 1.30 555
(N:lower layer) 123 0.25 5.50 98.41 159 455
KN 4250 (K:upper layer) 123 0.35 6.50 98.65 135 5.38
(N:lower layer) 1,23 0.35 7.50 98.45 1.55 467
KN 6250 (K:upper layer) 1,23 045 8.50 98.63 1.37 5.29
(N:lower layer) 1,23 0.45 9.50 98.47 153 474
*mixture
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Fig. 1. Effect of relative humidities on water vapor of nonwovens at various environmental temperatures

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

cobaltous chloride method.
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Fig, 4, Water vapor transport through nonwovens with time.
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