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Subjective Wear Test and Fit of Women’s Sports Underwear

Made of Cool-Touch Fabric
Soyoung Kim - Heeran Lee - Jiyoung Choi - Kyunghi Hong'r
Dept. of Clothing & Textiles, Chungnam National University, Daejeon, Korea

ABSTRACT

Although studies on the development of cool touch fabrics have been conducted widely, the
effects of fitted pattern on enhancing the cooling sensation are insufficient. To investigate the
effect of cool-touch fabric and fit of women’s sports underwear, 3D and 2D patterns of sleeveless
top and sports leggings were constructed. The performance of cool touch was tested by the Qmax
value and wear test with nine subjects. Objective fit evaluation was observed by 3D virtual clothing
using Clo software. Subjects rated wearing sensation such as ‘cooling sensation, fit, wear comfort
and preferences of purchase’ using Likert’s scale in the environmental chamber at 25 ° C, 45
%RH. The Qmax value of the cool touch fabric was higher than that of the PET fabric, which
was well reflected in ‘cooling sensation’, especially in the case of a tight—fitted 3D pattern. The
cooling sensation of the cool—touch fabric was not significantly elevated with 3D tight pattern
as long as the size of the 2D pattern was similar to that of 3D pattern. However, the purchase
preference was highly correlated with 3D fit and wear comfort.
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Table 1. Properties of PET and cool fabric

Properties PET  Cool

Fiber content (%)

Polyurethane 92.6 9.1

Polyester 7.4

Nylon 57.5

Polypropylene 33.4
Linear density (nm) 842  79.7
Fabric count (loops/5.0 cm)

Wale direction 108.6 116.4

Course direction 1474 171.6
Weight (g/m) 1431 157.0
Tensile strength (n)

Wale direction 280.0 270.0

Course direction 210.0 210.0
Elongation (%)

Wale direction 188.6  222.6

Course direction 267.1 2654
Recovery rate to extension (%)

Wale direction 98.0 97.5

Course direction 98.8 99.0
Vertical wicking (mm—10 min)

Wale direction 31.0 870

Course direction 21.0 121.0
Air permeability (crf/min/crr) 2100.0 1600.0

Water vapor transmission (g/(m’ - 24 h)) 10138.0 12826.0
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Fig. 1. The design lines of 3D and 2D
experimental garments.
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Fig. 2. 3D pattern developed from the standard
women’'s 3D data.
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Fig. 3. Commercial 2D pattern from company A.
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Table 2. Physical characteristics of subjects, standard mannequin and average size of Size Korea 2005

Subjects(n=9)

Size Korea(2005) Standard mannequin

Mean + S.D. Mean + S.D.
Height (cm) 163.7 = 4.7 160.7 = 4.9 -
Weight (kg) 544 + 3.8 535 + 7.1 -
Bust Circumference (cm) 84.6 + 3.5 832 £ 6.5 85.0
Waist Circumference (cm) 66.3 £ 2.4 67.4 £ 5.7 64.0
Hip Circumference (cm) 90.6 = 3.1 913 £ 4.9 90.0
Waist Back Length (cm) 39.3 £ 0.9 38.1 + 2.1 38.0
Crotch Length (cm) 71.8 £ 2.2 728 £ 43 70.0
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Fig. 5. Fit(strain) assessment of 3D and 2D experimental garments in 3D virtual clothing program CLO.
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Table 3. Differences in the wearing sensation of ‘cooling sensation, fit, wear comfort, preference of
purchase’ depending on the types of pattern and fabric for sleeveless top

Top Type Il Sum of Squares df F p—value
Pattern 0.250 1 0.267 0.620
Cooling sensation Fabric 10.028 1 2.246 0.172
Pattern*Fabric 12.250 1 5.026 0.055
Pattern 3.361 1 1.747 0.223
Fit Fabric 0.444 1 0.109 0.750
Pattern*Fabric 7.111 1 2.599 0.146
Pattern 2.250 1 0.610 0.457
Wear comfort Fabric 26.694 1 3.093 0.117
Pattern*Fabric 6.250 1 2.857 0.129
Pattern 0.444 1 0.177 0.685
Preference of purchase  Fabric 69.444 1 4914 0.057
Pattern*Fabric 9.000 1 2717 0.138
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Table 4. Subjective wearing sensation depending on the types of pattern and fabric for sleeveless top

3D Pattern 2D Pattern F -

PET Cool PET Cool F -

Cooling sensation hfseli)n (;:22) éﬁg) (%) (T:gg) 3498 -
Fit hfseli)n (i:?g) ég) (gé; (Z:jg) 1021 -
Wear comfore hfseli)n (?:33) gié) (Z:;) (;:32) 2:3% -
Breference of purchase hfseli)n (ig) é:gg) (Z;S) (;:22) 4333 -

Table 5. Correlations between subjective wearing sensations in sleeveless top

Cooling sensation Fit Wear comfort Preference of purchase
Cooling sensation 1
Cooling sensation
Fit 0.292 1
Fit (p=0.084)
Wear comfort 0.050 0.530"" 1
Wear comfort (p=0.771) (p=0.001)
Preference of purchase -0.104 0.529" 0.811°"" 1
Preference of purchase (p=0.544) (p=0.001) (p=0.000)
"p<0.05, “p<0.01, “"p<0.001
2 ele] 74 25°C, 45%RH ARAZH o] Wikg A 2) Ax= YA& 23 Bt
T AR e @70] of7] mEem Az ate] g2 28A] iRlolt Aol whe T34
F074 a7kl dEar, TEA, AN Dee vimel) el FeA AEuT, ey, 2
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Table 6. Differences in the wearing sensation of ‘cooling sensation, fit, wear comfort, preference of

purchase’ depending on the types of pattern and fabric for sports leggings

Sports Leggings Type Il Sum of Squares df F p—value
Pattern 1.000 1 0.571 0.471
Cooling sensation Fabric 25.000 1 3.922 0.083
P*F 2.778 1 1.099 0.325
Pattern 196.000 1 26.353 0.0017"
Fit Fabric 0.111 1 0.048 0.831
P*F 9.000 1 1.516 0.253
Pattern 17.361 1 2.962 0.124
Wear comfort Fabric 6.250 1 3.125 0.115
P*F 0.250 1 0.200 0.667
Pattern 96.694 1 9.485 0.015"
Preference of purchase  Fabric 2.250 1 0.600 0.461
P*F 1.361 1 0.456 0.519

*p<0.05, “*p<0.01
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W8 AYE o] FEH 5z,

s, ol
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Table 7. Subjective wearing sensation depending on the types of pattern and fabric for sports leggings

3D Pattern 2D Pattern
F Duncan
PET Cool PET Cool
. . Mean 4.67 7.00 5.56 7.00
Cooling sensation (SD) (2.06) (1.50) (2.30) (1.66) 3.643
. Mean 8.89b 8.11b 3.00a 4.44a -
Fit (SD) (1.96) 2.93) 2.18) (1.59) 15410 ac
Mean 7.33 7.89 6.22 6.89
Wear comfore (SD) (1.73) 2.03) (1.92) 2.67) 1288
Mean 7.11b 6.89b 3.67a 4.00a .
Preference of purchase D) 2.71) (176) 2,65 (2.40) 5.207 a<b

"p<0.05, “"p<0.01
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Table 8. Correlations between subjective wearing sensations in sports leggings

Cooling sensation Fit Wear comfort Preference of purchase
1
Cooling sensation
, 0.041 1

Fit

(p=0.813)

0.271 0.394" 1

Wear comfort

(p=0.110) (p=0.017)

0.152 0.687""" 0.685"" 1

Preference of purchase

(p=0.376) (p=0.000) (p=0.000)
"p<0.05, “"p<0.01, """p<0.001
AITable 8), HEI7He ohe T4 2843 3 &8s S A3 WA A1) Qmaxgk
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