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Abstract

Since the air permeabilities are closely connected with clothing hygiene, air permeabili-
ties required to optimize dressing were studied and measured the air permeabilities that
take air layers among fabrics into account. ! The thickness of air layers were controlled
from 3mm to 24mm, and the numbers of air layers were made from one layer to three
layers. The samples used were selecteéd in casual wears in spring and autumn.

The results obtained are as follows;

1. Specific air permeabilities of superimposed fabrics decreased gradually according to
the increase of superimposed number.

9, Specific air permeabilities of the same kind of fabrics increased at first and later
decreased by the increase of intervals when the fabrics are superimposed at regular inter-
vals, ard those of the different kind of fabrics decreased.

3. Specific air permeabilities of the different kind of fabrics decreased to the 18mm of
total thickness in air layers and increased later.
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(1) Nomenclature

I: Thickness of a pore(7] &4 F#)

m: Coefficient of the air movement in a pore
(BA&Fo] dolAg BAHAF 0.5~1.1)

N: Numbers of the pores (71 3¢ )

Ap: Pressure gradient (3}%3}H)

g: Total mass of air transfered through a pore
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Fig. 1. Velocity profiles and balance of forces along with tke flow in a pore
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Q: Total mass of air transfered through pores
o AEL Ed o) EsE T

r: Radius of the pore in arbitary point(z]3W
EECEER 2D

R: Radius of the pore(7]F% W7)

V: Velocity of air flow through a pore(r]Fv
)

u: Coefficient of viscosity (F44 )
p:Density (4 =)
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Table 1. Characteristics of fabrics.

Kind of sample
\ A B c D
Characteristic
Fiber content(2%) cotton 100 l poly stceortt’Zé)I{ 30 ‘ polyester 100 po lyest‘%ofis/ss
Pattern of weave plain-knit stitch plain l plain ] 2/2 twill
Density v s3wale ’ 102 166 85
(thread/inch) | % 55course ’ 73 87 66
| W 45's 54D/24F ] 23/2/s
Yarn count p 40’s
w 457s 56D/24F [ 26/2's
Thickness (0,01mm) 4476 18. 14 ’ 10. 44 40.94
Porosity (%) 82.01 45,98 56.96 54,38
Air Permeability
A e e | 125.38 97.09 34.38 8.28
Cloth cover factor | 26.4 26.08 ' 25.7 30.6
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Fig. 5. Specific air permeabilities depending on the thickness of air layers and the numbers of

fabrics which are superimposed.
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Table 3. Combination of specimens and air layers.
Run number 1 2 3 4 5 6 7 ! 8 9 10 11 1 12 13 14 15 ! 16
Total thickness of
air layers(mm) , 3 6 ‘ 9 ‘ 12 l 15
|
Air layers A 3 0 0 6 0 0 3 | 9 0 0 3 12 0 0 3 15
2 0 3 0 0 6 0 3 ] 0 9 0 6 0 12 0 6 0
A, 0 0 3 0 0 6 0 | 0 0 9 0 0 0 12 3 0
Run number 117 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Total thickness of
air layers(mm) 15 18 21 24
Air layers A 0 0 6 18 0 0 9 21 0 0 12 24 0 0 12
A, 5 0 6 0 18 0 6 021 0 6 024 0 9
As 0 15 3 0 0 18 3 0 0 21 3 0 0 24 3
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