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A Study on the Development of Dance Sportswear with Cool-touch Function

Mi-Hwa Junl), Jeong-Ah Jangm, and Young-Seok Koo”

‘ UDept. of Clothing & Textiles, Pusan National University; Busan, Korea
2)De‘pt. of Clothing & Textiles/Research Institute of Ecology, Pusan National University, Busan, Korea

Abstract: This study helps develop cool-touch functional dance sportswear. We suggest a draft design for dance sports-
wear that chooses appropriate cool-touch functional materials based on an investigation of the changes of body surface
temperature before and after exercise, the physical properties of cool-touch materials on the market, and the preference
for cooling tools. The results are as follows. First, cool-touch functional sportswear products on the market utilize mate-
rials such as PCM, Delta fabric, high gauge fabric, and ice chips as well as incorporate functions such as UV block and
eyelets for enhanced breathability. Polyester and polyurethane fibers are mainly used for cool-touch functional sportswear.
Second, the neck area showed the highest surface temperatures (32.7°C and 32.1°C) before and after exercise. Body sur-
face temperatures measured after exercise were also lower than temperatures measured before exercise when wearing
dance sportswear. Third, as for the physical properties of cool-touch materials, material 1 showed amaximum drying speed
(130 min), material 3 the best moisture absorption speed (122 X 132 min), and material 4 the best thermal conductivity
(0.013 7 w/m-K). Fourth, a draft design for a cool-touch functional dance sportswear was suggested, including a neckband
made of removable soft PVC material on the neck area and applying material 4 in F1, B4, S2 and lower arm areas and
material 1 in the armpit area. Deodorant tape was also attached to the armpit area for added comfort and antibacterial

deodorant effect.

Key words: dance sportswear (122X = ¢]o]), cool-touch functional material (47 7154 &A1), surface temperature

(FEH-2%), comfort material F &4 2A4)
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Table 1. Physical characteristics of subjects
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Size Korea (M/SD) A B C D E

Stature (cm) 1559 / 54 163 152 160 155 160

Waist back length (cm) 403 /2.0 42 38 38 40 40
Bust circumference (cm) 9.0/ 5.6 86.5 90 94 87 90
Waist circumference (cm) 80.7 / 8.1 63 72 84 72 76
Hip circumference (cm) 932 /53 92.5 91 89 94 95
Weight (kg) 5857/ 0.8 542 50.6 56 56 57

Fig. 1. Experiment clothing.
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Table 2. Evaluation factors of physical properties of fabrics for the dance sportswear

Items evaluated Unit Method of measurement
Thickness mm KS K 0506
Weight g/m? KS K 0514
Density strands/inch KS K 0512
Elongation rate % KS K 0325

Drying speed Minute KS K 0642,8.25.1:2016

Moisture absorption speed
Thermal conductivity

mm-10 mins

w/m-K

KS K 0642,8.26.1:2016
KS K 0466:2015

Weight: weight formula(g/m2): weight of sample(g)/ Area of sample(cmz) % 10000

Density: Slope density x Weft density/5 cm
Elongation rate: Whale direction x Course direction,

1.1 minute at 15n load 2 Gripping distance: 200mm Moisture absorption speed: Whale directionxCourse direction
Thermal conductivity: 1.0utside temperature: (4.5 + 0.5)°C ~(21.1+0.5)°C
2.Heating element temperature: (33 +0.3)°C ~ (36 +0.3)°C 3.Wind speed: 0.1m/s

4.Testing machine: Yasuda seiki 5.Size of test piece: 50 x 50 cm



Table 3. Cooling materials and devices in the current market
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Ice vest Cool-air vest

Dual purpose jumper for cooling

& warming Cold massaging pack
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Table 4. Functional characteristics of sportswear brands for the cooling purpose

Brand / Name of product

Material

Product characteristics

- PCM material
- Cool-touch dots

Outer shell: -
Polyester 97% /
Nepa / N
Ice-cold freezer t-shirt Polyure.t hane 3% J * ’ ‘
http://www.nepamall.com Coloration:
p- ’ ’ Polyester 92%
Polyurethane 8%
Front Back
- Virtual ice cube
Outer shell 1: =
Polyester 94% b=
Eider / Polyurethane 4% 4 b
Tamus Outer shell 2: '/ \‘,‘}/
http://goods.ellotte.com Polyester 42% )
Nylon 33% \
Polyurethane 25% \u o K
Front
- 3D aluminum cooling dot
- Delta fabric
Adidas /
Climachil Polyester 100%
http://www.hyundaihmall.com
!
Front Back
- Eyelet function around the armpit
- Enhanced breathability
Nike /
Nike polo Cotton 100%
http://ebay.auction.co.kr
Front Back
- Cool-touch PCM print
S
Outer shell 1: 4 = ) -
. A a \
K2 / Polyester 89% .. B "
. Polyurethane 11% ) i
Ossak t-shirt Outer shell 2: -
http://www.k2.co.kr ’ f

Nylon 88%
Polyurethane 12%

Front

FIE $4) 39171 31.0°CE 7P E9kor o
o, S FoME 7P Be EW LEolth

g H 257} 30.8°CE 7P &3k
HAEgo] ol Eel §2 XFo] 314°CE EH

fr

Zgital A
Holl A= B4(
. oA
=7} 7}

>,Fl

A=A Jepth el 4%
31.5C2 ¢ ¥& AL & 5 Uitk

LESS SR



33

32

31

30

29

28

27
«‘00«“«"«“6‘0@0‘@&944&&&0&’@
@@*

K
—o—Before exercise <~ After exercise

Fig. 3. Analysis results of body surface temperature(°C) before and
after exercise.
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Table 5. Material composition of sportswear brands for the cooling purpose

0.389

Thickness (mm)
Weight (g/m?) 168.556
Density 55x70
Elongation rate (%) 30.7 x 106.5
Drying speed (min.) 130
Moisture absorption speed (mm-10 min.) 0x0
Thermal conductivity (w/m-K) 0.007

0.442

0.447 0.562 0.317
176.722 195.111 205.222 145.944
44 %175 53 x 51 59 %75 74 %77
33.1 x41.0 104.0 x 106.4 88.7x 1229 119.8 x 129.6
225 220 150 150
0x0 122 x 132 98 x 86 32x23
0.004 0.004 0.0137 0.013
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Table 6. Preference results of cooling materials and devices

Ice pack Cooler Heat-release pad Soft PVC material

|

M SD M SD M SD M SD

Size 1.90 0.74 2.20 0.79 3.30 1.16 4.10 0.88

Weight sensation 2.00 0.67 2.00 0.82 2.80 0.79 4.00 0.82

Flexibility 2.20 1.03 230 0.82 2.40 0.97 4.20 0.79

Cold-hearted maintenance 3.90 0.88 3.20 1.14 2.50 0.53 4.40 0.84
Lack of flexibility Bulky, hard Heat outlet required Small size, thin and flexible,

suitable for maintaining coolness

Table 7. Draft design for the dance sportswear with selected cooling materials

Material 3

\
Material 3
——éMaterial 4

- 0 -

Material 3

Material 3
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