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Thermal Comfort and Tactile Wearing Performance of
Wool/nylon Fabrics for Tra-biz Garment

Hyun Ah Kim'
Korea Research Institute For Fashion Industry; Daegu, Korea

Abstract : In this study, wool/nylon(50/50%) blend yarn and its fabrics for tra-biz(complex word of travel+business) gar-
ment were prepared, and its wear comfort characteristics were investigated through thermal manikin and human-body
wearing experiment. In addition, tactile wearing performance from fabric mechanical properties and the dimensional sta-
bility and the pilling of the fabric specimen during wearing and dry-cleaning were measured and compared with those of
wool 100% fabric specimen. Heat keepability of the wool/nylon(50/50%) blend fabric by thermal manikin experiment was
superior than that of wool 100% fabric, this result was verified with human-body wearing experiment and its result coin-
cided well with this experimental result. Tactile wearing performance of the wool/nylon(50/50%) fabric from fabric
mechanical properties measured by FAST system was better than that of the wool 100% fabric. The dimensional stability
of the wool/nylon(50/50%) fabric was more stable than that of the wool 100% fabric. Because relaxation shrinkage was
lower and hygral expansion of wool 100% fabric was more high. However, the breathability and pilling property of the
wool/nylon(50/50%) fabric were inferior than those of the wool 100% fabric. The possibility of application for tra-hiz gar-
ment of wool/nylon(50/50%) blend fabric was observed because of good heat keepability, tactile wearing performance and

washing fastness.

Key words : tra-biz garment (tra-biz 2|5 ), wear comfort (Z-&-724J), thermal manikin (1@ v}h4]71), dimensional stability
(e Ad), pilling (Z &), insulation (R-24]), breathability (F57d)
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Table 1. Characteristics of fibers and yarns specimens
. Fibre length Fineness Yarn linear density .
Specimen TPM Spinning system
i (mm) (d um) (Nom) pinine =
Nylon staple fiber 51 2d
1/18 480 Woolen ring spinning
Wool staple fiber 46~43 19.7~20.5um
Table 2. Characteristics of fabrics specimens
Specimen Fiber Fabric thickness Weight Density Weave
No. contents (%) (mm) (oz/yd) (end/in x picks/in) pattern
1 WS50/N50 0.54 9.45 48x38 Plain
2 W100 0.49 9.37 47x38 Plain

Note : W(wool), N(nylon)



(a) Front

(b) Back

Fig. 1. Illustration design of jumper for thermal manikin measurement.
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(a) Wool 100% specimen (b) Wool 50%/nylon 50% specimen

Fig. 2. Images of thermal manikin experiment.
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Where, Rg: total thermal resistance of clothing ensemble

CCm’/W)

Ty, : average temperature on the 20 zones(manikin)(°C)

/ Face
; Head
Torso 3 7
Right /
::)rzer T 3 = ‘. & :;:f;er ® —> Shoulder
;i u___am 5 stomach i
Right . 6§ ——> Left forearm 3 =
Right fonam B M —— 5 |eft rump Back
'9 7 " Left
TUMP  Right .~ . . hand
s Right/ = Left
thigh thigh
17 18
Right calf &~ TS Left calf
Rightfoot £~ ¥ ® ~—s |4
foot

(a) Front

Fig. 3. Body positions of temperature sensor on the thermal manikin.

(b) Back
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T,mp : average ambient temperature(°C)
Q/A : heat flux(W/m?)

I, = R, x6.45 ()]
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(b) 554
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R Psat _ Pamb (3)

e Q/A - [(Tskin - Tamb)/Iclo]

Where, R, : total evaporative resistance of the clothing ensemble
(Pa-m2/V\0

Py, : saturated vapor pressure at the surface temperature of
manekin(Pa)

P, saturated vapor pressure at the ambient temperature
(Pa)

Q/A : heat flux(W/m?)

I : heat keeping capacity of clothmg(m °C/W)
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Table 3. Mass of the all the underwear and jacket specimens worn

(a) State of exercise

(b) State of rest

Fig. 4. Images of wear comfort experiment by human body.
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Fig. 5. Schematic diagram of the hygral expansion measuring method.

in the wearing experiment

Clothing Pant Shirt Socks

Trousers Wool/nylon jacket Wool jacket

Mass (g) 47.8 184.2 56.8

3475 793.8 7712
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Fig. 6. Heat keeping capacity of the specimens.
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(b) Wool 50/nylon 50

(a) Wool 100%
Fig. 7. Images of SEM.
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Fig. 9. Change of skin temperature of lower arm.
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Fig. 10. Change of skin temperature of the back.
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Fig. 11. Change of skin temperature of the top of the the foot.
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Fig. 12. Change of skin temperature of the rectum.
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Fig. 14. Change of skin temperature of the fleshy inside of the thigh.

31.0 s —wool100
-~ nylon50
Rest Exercise Recovery

& > & > e 5
300 =€ >€ >€ >

0 10 20 30 40 50 60 70 80
time(min)

Fig. 15. Change of skin temperature of the calf of the leg.

—wool100
: -~ nylon50
31.0 =
Rest Exercise Recovery
305 € >€ >€
30.0

o 10 20 30 40 50 60 70 80
time(min)

Fig. 16. Change of skin temperature of the forehead.
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