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Abstract

The purpose of this study was to evaluate the effect of chacteristics of knit fabrics on the
microclimate of the skin simulating system. To determine the effect of characteristics of knit
fabrics, vapor state of sweat pulse was simulated in the closed system. Different contents of
fibers such as cotton, wool and polyester with different yarn size and knit types were chosen
for specimens. The changes of humidity and temperature of air layer in the simulated systems
were measured, Buffering indices, Ky and fr, were determined by considering o,
APmax, tmsx, and tanf. Physical properties of knit fabrics such as thickness, porosity, air

" resistance and moisture vapor transport were measured. Results showed that vapor pressure
of wool was lower than cotton or polyester. This was attributed to the hydrophilicity of wool
which absorbed moisture rather quickly and retained in the knit fabric. The time to decrease
vapor pressure was faster for polyester than cotton or wool. As a result, Ky was in the
order of wool>polyester>cotton. fr of wool was lower than cotton or polyester due to its
lower porosity and slower desorption rate. For the yarn size, K, was in the order of
80's>60’s>>30’s; thinner and lighter yarn showed better water vapor transport property. For
knit type, buffering capacity of single jersey was better than interlock knit fabric. Statistical
analysis showed that the air permeability was the most influential factor for the water vapor

transport properties.
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Fig. 1. A five-level system for the analysis of the physiological properties of textiles and garments.
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Table 1. Chardctenstlcs of Knit F abncs
) Fiber Content Knit Yarn Thxckneas* } Weight i Gauge
sample .‘

b (%) Construction i Number (mm) ‘ (g/m?% (WxC/5 cm)
ClI30 Cotton 100 Interlock 30's 0.77 214.2 T2XT8
PI35 Polyester 100 Interlock 35.4’s(150D) 0.93 229.3 80 %70
WI30 Wool 100 Interlock 30's 0.78 246.0 T2Xx74
CI60 Cotton 100 Interlock 60's 0.68 169.0 192106
CIg0 Cotton 100 Interlock ‘ 80’s 0.50 107.2 100 <96
C530 Cotton 100 Single Jersey 30's 0.44 122.2 80 %90
PS35 Polyester 100 Single Jersey 35.4’s(150D) 0.57 146.0 8490

*KS K 0506

Table 2. Porosity, Air Resistance and Water Vapor

Transport Properties of Knit Fabrics

Porosity Air Resistance WVTR
(%) (KP, - s/m) (g/m? - 24h)
Cc10 | 824 0.18 | 15308
PI35 82.1 0.06 1393.6
WI30 76.1 0.13 1552.7
CI60 84.4 0.16 1564.6
CIg0 86.4 0.05 1566.6
C530 82.5 0.10 1381.7
PS35 31.4 0.01 1497.0
2. 2218 4
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of o] 48 ALEsled AESE
Porosity (%) = d—d X100 (1)

d
=}, d : density of fiber(g/cm?)
d . density of fabric(g/cm?
=W/T
el W . weight(g/cm?)
T : thickness(cm)
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Fig. 2. Skin simulating system.
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TEMPERATURE(C)

TIME(min.)

ATmax:Tm_Tmln (6)
AT mex - difference of temperature during the first 2—~10
min. and minimum temperature
Tn : Mean temperature during 2--10 min.('C)
Tmn © minimun temperature ('C)
r=tna A ('C/min) (7
fr . temperature regulating index

Fig. 4. Determination of temperature regulating index
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Fig. 5. Effect of fiber content of interlock fabrics on the
vapor pressure changes of microclimate.
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Table 3. Buffering Indices against Water Vapor of
Interlock Fabrics according to Fiber Content

Cotton Polyester Wool

(CI30) (P135) (W130)
ap (mbar) 2.82 2.711 2.60
AP pax(mbar) 28.93 28.15 26.60

tmax(tTin.) 22.5 20.5 22

Ka 5.45 6.39 6.57

AT max('C) 3.32 1.86 2.00
6:('C/min.) 0.30 0.29 0.18
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Fig. 6. Effect of fiber content of interlock fabrics on the
temperature changes of microclimate.
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Table 4. Buffering Indices against Water Vapor of
Cotton Interlock Fabrics with Various Yarn

Sizes

Cotton 30's | Cotton 60’s | Cotton 80's
(CI30) (CI60) (CI80)
ap (mbar) 2.82 2.84 2.60
AP max(mbar) 28.93 28.12 26.08
trax(min.) 22.5 22.5 15.5
Kq 5.45 5.57 9.51
AT max(C) 3.32 2.00 1.12
B('C/min.) 0.30 0.18 0.16

Cross Section

Porosity A=B
Air resistance AX>B

‘Longitudinal &g
Section

Porosity C=D
Air resistance C>D

Fig. 8. Comparison of porosity and air resistance.
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Fig. 9. Effect of yarn size of cotton interlock fabrics on
the temperature changes of microclimate.
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Fig. 10. Effect of knit type on the vapor pressure
changes of microclimate.

Table 5. Buffering Indices Water
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against Vapor
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ersey ersey

CI30 PI35
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APmax(mbar) | 28.93 26.18 28.15 25.00

tmaz(min.) 225 24 20.5 20
K. 5.45 6.24 6.39 8.00
AT max('C) 3.32 1.34 1.86 0.85
A=('C/min.) 0.30 0.12 0.29 0.17
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Fig. 11. Effect of knit type on the temperature changes
of microclimate.
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