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Development of Cool-touch Functional Dancesport Top for Middle-aged Women
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Abstract: This study develops a cool-touch functional Dancesport top for middle-aged women by using cool-touch mate-
rials in areas where surface temperature becomes high after exercise. The post-exercise surface temperature of the
developed research product was compared and analyzed. In addition, subjective evaluation of cool-touch as well as appear-
ance and movement evaluations were performed. The results are as follows. In designing the research product, a detach-
able neckband was made using highly-preferred hydrated polymer crystals. A material with high moisture absorption
speed was also used in F1, S1, under arm and B5, while a material with good thermal conductivity was used in other parts
of the bodice. Deodorant tape with antibacterial and deodorant effects was incorporated in the armpit for additional com-
fort. As for wear evaluation of the research product, significant differences were found in 10 areas using a material with
high moisture absorption speed to compare and analyze the post-exercise surface temperatures of the clothing. The tem-
perature difference between the compared top and the research product in the neckband area was 9.16°C, demonstrating
clear cool-touch function in using cool-touch material. In the subjective evaluation of cool-touch function, the results
showed high scores when asked about the efficiency of the detachable neckband and the ease of movement when wearing
the product. In the appearance evaluation, significant differences were found in 11 items, including redundant folds, tight-
fit, fit, and design line. The overall mean score of the movement evaluation was 4.6, indicating excellent function for

movement.

Key words: clothing surface temperature (]3>
W@771557d &A1), comfort material (3474 2A1)

=), dancesport wear (222~ =

3 =9]0), cool-touch functional material

o

g 8AIZHlI A 524
o TEEH 83 AFE©]
k| 9)\‘:}. A7 17] ko) %E—Z}*‘% 0}77]1] 2= 40604 th 2
Kl of #r}. o]&ut AlEnNFTd’, FT=H FdNew
nomal middle age) &/doltt. 3 /‘1]‘3]17} 717 A &5
Z71= 409k s0HE ﬂ%’é}% 2 Adsl BC7k

=7} 2016 11€0]] WES 20173 &M EdE o)A 40~500H

2l 5

5K
%

o
W

-
=4l
o)

= T

]

12

AR R3]

B w=no

Lo T N P

FCorresponding author; Jeong-Ah Jang

Tel. +82-51-510-2835, Fax. +82-51-583-5975

E-mail: jajang@pusan.ac.kr

© 2020 (by) the authors. This article is an open access article distributed
under the terms and conditions of the Creative Commons Attribution
license (http://creativecommons.org/licenses/by/3.0/), which permits unre-
stricted use, distribution, and reproduction in any medium, provided the

original work is properly cited.

628

IAES] wEHES EA8 2 2
M GFNMe] wiZE vlFo] &
A& 9l FAske FdE %lﬂl
PR 2L (Kim, 2018b) J22 & &
A S3= bl Ao, oJHA

5ES feiSietl 2% shipyl diiig ot ol

=2 T MRT

olu] 800%t F3R1S A= Uleixx2 Agujziglon

el T=2Ae mEH H=e] F72 201597H

73] Bol 23 99 71E 7l o)&r) o]&d IVHAE

WErT2AgE) el i AaFTxe JEZSHE o=

AETA] e AHFEo] 2 9o Xﬁut& 4, 5
B\l

WP7EA] HEmE =T} 159] Q1
2 Boj7} bz A tk(Seong, 2018). Lee and Choi(1999)
o] A WEH WA 2= T oJ4de] HXA %S

7] $5S

A, A3 AW et 39S Ham and Park
(2010)9] AT E T 49 oEERAI} FAFsER9)
71 S FFL vRIYaL 3193, Kim et al.(2018a)9]


https://crossmark.crossref.org/dialog/?doi=10.5805/SFTI.2020.22.5.628&domain=http://ftrj.or.kr/&uri_scheme=http:&cm_version=v1.5

T JthKim & Sim, 2015).
TFE| O]E7]77}x] A AAAE =Y
iR Ele] WrimlAe] ©17]°(Kim, 2019b)ek= 71AK} S 2~
= 5 HAsdg WIRIEES stk ‘%ﬂﬂxﬂﬁc =
AR HE YAEER olo]A g AEsl] 2§ FA F
Bhs Fdiskele vlgke] ool = Ze|A| BJMZ(Park,
2017), 979 37] 555 freste e 9AE 488 L2
A 571 R & e ojttiie] FefolnlE E
M2(Son, 2017), A19E F3ke] slo] o)A (High gauge)dAl
o} A2o] A3 d& FFoke WHEE PCM ZRES
olFo = Hg3e K29 ‘@ F EJMZ(Kim, 2019d), 5714
I 2EH Aol 9t vl Ao ® ZHg U] HH T ol
o] A2 olojul =’ (Kim, 20192), T= A2 A7} 22
Oﬂ*EﬂE Qo] AALHA Z3fEEE 5 AAIE PK Ve
AlZbo]l Ak = SE A 9o Wik A
HEE B AAE Yol7]e] adoly] E2°(Kim, 20197t &
ok 9F Aol o] Wzl disl Son(2015)2] A-ollA
%

, mlo

Eloiv

AT o] =& L] EA o) <lA] A sHE, 4lg

ZzBo| #Hgt MYATE AR WALy 2o
tRrele] B3k A3(Kim, 2006; Yang et al., 2018), B4
22z Au)E gigd] Ak AF(Oh & Kim, 2006), %%
AG-(Bae & Han, 2009)7} 3)ow, o
T2 AFE ] B3 AFE AFsh 2 04%011*1”
AT (Jun et al, 2020014 AAE W75 S L5 A
22 2 ge] NS 91§k YRRl st AEAES Al
skl Ze|Rrte AAlstarat it
TFAARI AT FE= v 2tk
AR, Y7164 HarEx o] ke
SEE tdoR RaiE2 o5 Fo oungHes Wl
iAol B4, W] ASes uleog AvAES Al
zhgict, B4, Az AAlFl ] 2N
25 T oExHes W), Wivleel dist 33 3ot
#AR7Y, AR NE AR S

2

P

(¢3

o

A= 3d o]AF HAA

g
4 A2 ek I5A0R Hol F Acke Son, o)z ;elol Al 7 A AFEAFO AXISHE d0-50q) o
Kim et al.2014)°] Aol e &A1) W75 Axre= & do] Bt Alo]= +S.D Wl &3k s8E W= stk
5 7eS Hdsk=S ke Wil thslo] AASkaL (Table 1). ¥ =il AREE Wisar= Aol TRl AJQke
oMY 2= oF7F THE FEA, SN ol WA ’ﬂﬁg"‘i:ﬁ(]un et al,, 2020)l14] AAI3IACE.
Table 1. Subject’s body size Unit: cm
Measurements needed Size korea 7th 40s~50s Subjects (age)
Mean (S.D.) Size korea 7th 1(45) 2(52) 3(48) 4(55) 5(53)
Bust circumference 91.3 (7.4) 90.0 94.0 87.0 86.5 90.0
Waist circumference 80.7 (8.1) 72.0 84.0 72.0 63.0 76.0
Hip circumference 93.2 (5.3) 91.0 89.0 94.0 92.5 95.0
Upper arm circumference 279 (2.6) 28.0 27.0 29.0 27.0 28.0
Waist back length 403 (2.0) 38.0 38.0 40.0 42.0 40.0
Front length 429 (1.1) 40.5 40.0 43.0 445 43.0
Neck point to bust point 26.6 (2.2) 26.0 26.5 27.0 255 275
Bust point to bust point 18.0 (2.2) 19.0 19.0 19.5 19.5 19.0
Front interscye 32.7 (1.8) 335 35.0 35.0 34.0 35.0
Back interscye 36.9 (2.2) 34.0 41.0 39.0 35.0 37.0
Waist to hip length 19.4 (2.0) 18.0 19.0 19.0 19.0 19.5
Shoulder width 39.2 (2.0) 38.0 40.0 38.0 41.0 39.0
Arm length 53.9 (2.3) 54.0 55.0 53.5 56.0 54.0
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Table 2. Characteristics of materials in the research product

Materials

Fabric 1: Atb 55 Fabric 2: Ny twoway

Items

Fabric

Elongation rate (%) 104.0 x 106.4 88.7x122.9
Drying speed (min) 220 150
Moisture absorpqon 122 % 132 08 x 86
speed (mm-10 mins)
Thermal conductivity
.004 .01
(wim-K) 0.00 0.0137
Fiber Polyester 88, Nylon 80, Polyurethane

Blending ratio (%) Polyurethane 12 20

>

Cool-touch tool Y
ool-touch too eat Weight 120g
http://kr.aving.net/news

Hydrated polymer crystals
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Deodorant tape 532 £F Fol NEVLES 2P, JREANCE 2
DanceSport Academy
Average temperature 26°C
Humidity 60% R.H.
® Rest Jive Dance H .
ﬁ es . ‘,:& Rest Jive dance
& Hadh/ :
Put on the clothing Put on the clothing
Compared top H Compared top
or research product 20 mins : 30 mins i 60 mins or research product é 30 mins

Measure surface
temperature

Measure surface temperature of clothing

Fig. 1. Order of evaluating clothing surface temperature.
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Fig. 2. Clothing surface temperature measurement areas.
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Fig. 3. Research product pattern.
Table 3. Pattern design of the research product (Unit: cm)
Item First Second
. Front (Bust circumference-5%)/4+0.5 Bust circumference/4+0.5
Bust circumference (1/4) . .
Back (Bust circumference-5%)/4-0.5 Bust circumference/4-0.5

Front (Waist circumference-5%)/4+2.5(Dart)
Back (Waist circumference-5%)/4+2.0(Dart)

Waist circumference (1/4)

Waistline bodice side panel Front
Back
Hip circumference (1/4)
Armhole depth
Top Top length
bodice Waist back length
Shoulder width (1/2)
Back interscye (1/2)
Front interscye (1/2)

(Hip circumference-5%)/4

Bust circumference/4-2.5

(Back interscye-5%)/2
(Front interscye-5%)/2

Waist circumference/4+2.5(Dart)
Waist circumference/4+2.0(Dart)
0.26 0.4

0.26 0.4

Hip circumference/4

Bust circumference/4-2

56.0 68.0
403 403
A2 A2

Back interscye/2

Front interscye/2

Back neck width (1/4) 12.2 12.6
Front neck width (1/4) 11.9 12.3
Back neck height 2.4 2.5
Front shoulder slope angle(®) 4.0 4.0
Back shoulder slope angle(°) 1.5 1.5
Top Sleeve cap height AH/4+2.5 AH/4+2.0
sleeve Sleeve length 55.0 58.0

Table 4. Top design of the research product

First

Back Front Back

o] © &8l BolaN AALHA AR AR 4
o 7ol 917t AAE WG] 6emIM 68em= 5
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AFS A&eAThFig. 4).

Jun et al.(2020)%] AAFANA FH2E7F 71 =4 Ve
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= = «Compared top Research product

Fig. 5. Changes in clothing surface temperature before and after Dancesport exercise.
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Table 5. Photos showing surface temperature changes in the compared top and the research product

Front

Side Cool-touch tool

Compared top

Research product

Table 6. Comparison of clothing surface temperatures (N=5)

o Compared top  Research product
Evaluation item T-value
Mean S.D. Mean S.D.
F1 29.62 0.61 29.10 0.77 3.18
F2 28.82 0.91 28.06 0.67 1.50
F3 28.28 0.51 27.60 0.83 1.56
F4 28.80 0.64 28.38 0.67 1.01
F5 28.88 0.74 27.68 0.62 2.78
F6 28.18 0.69 27.60 0.89 1.15
Bl 29.32 0.72 28.80 1.10 0.88
B2 27.62 0.72 27.56 1.25 0.09
Back B3 27.30 0.66 26.90 0.71 0.91
B4 29.26 0.77 27.66 0.59 3.39
B5 28.76 0.76 28.18 0.63 1.31
B6 27.42 0.36 26.80 0.57 205"
S1 29.74 0.33 28.58 0.79 3.03"
Side S2 29.54 0.36 28.02 1.07 2.00°
S3 29.16 0.34 27.76 1.30 232"
Neck 3080 144 2164 598 333
Upper arm 28.96 0.60 28.09 0.29 291

Lower arm 2952 063 2806 071 345
p<.05, " p<.01

Front
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Table 7. Subjective evaluation of cool-touch functions (N=5)
Design Evaluation item Mean S.D.
Is the weight of the neckband appropriate? 44 0.9
2
/ \\/ \ Is the neckband suitable for detachable use? 4.8 1.0
Neckband Won'’t the neckband get in the way of DanceSport movement? 4.8 0.5
Does the material in area 1 effectively absorb sweat? 44 0.6
Does the material in area 2 (arm pit) effectively absorb sweat? 44 0.6
N
Does the material in area 3 effectively absorb sweat? 4.6 0.6
Does the material in area 4 (under arm) effectively absorb sweat? 4.8 0.5
Does the material in area 5 effectively absorb sweat? 4.0 0.7
Does the material in area 6 (front, back) effectively absorb sweat? 4.6 0.9
Overall mean 4.5 0.7

Cronbach’s alpha coefficient

0.9

Table 8. Wearing images of the research product

Subjects

7ksgd, slelgd, ZEddl 255y ‘”*7‘401 glo] "
7do] F27bellM B frelRk A7t vehd o= 1A}
AFe] R 5%2] Fax Alo]=E ARg-slo] de o334l
ABe IR Eefio] ool T4 ¥ 255 3Hol B
Agees 2A Aol Fd 4o AP welsld 4
A Afo|= HE oz F£A ] Vet A2 B 4 Qu) o

AolE AP FHANE 12 AlFe] el Aelg | A
Bosly 1219 EavEos 913 FFle] 99L A Ao
22 Fgste] AR Asz & 5 ok vRke 9 TR
o] $1A7F A3 FEAME Table 1001%1 2o A
Zol 1xpe] FHLETl 7P Be RS Mo s A
TiRRR1e] g 7E Herh FA4) ot 22F YARIF L] S7}
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Table 9. Appearance evaluation (N=10)
Evaluation item First Second t-value
Mean S.D. Mean S.D.
Does it render a good tight-fit without redundant folds or pull? 3.0 0.5 42 1.0 33"
Does it render a good tight-fit without redundant folds or pull around the waist line? 2.6 0.5 4.1 0.9 47
Is the length of the front appropriate? 2.6 0.5 4.6 0.7 —-73™
Front Is the location of the design line above the bust appropriate? 33 0.5 44 0.7 41"
Is the location of the first triangular design line under the arm pit appropriate? 35 0.9 T
Is the location of the second princess line appropriate? 43 0.8
Does it render a good tight-fit without redundant folds or pull around the bust line? 2.9 0.6 4.5 0.7 56
Does it render a good tight-fit without redundant folds or pull around the waist line? 3.0 0.7 44 0.7 46"
Is the room around the hem appropriate? 3.0 0.5 4.7 0.5 -8.0™"

Back Is the length of the top appropriate?

Is the location of the design line in the back part appropriate?

sekok

29 0.6 45 0.9 -5.0
34 0.5 4.0 0.8 -2.0

Is the location of the first triangular design line under the arm pit appropriate? 3.7 0.5 17
Is the location of the second princess line appropriate? 42 0.8 '
Does it render a good tight-fit without redundant folds or pull around the arm? 2.9 0.3 4.6 0.7 70"

Sleeve Is the design line appropriate?

Is the sleeve length appropriate?

4.1 0.6 4.5 0.7 0.7
4.2 0.8 42 1.0 0.0

Is the width of the neckband appropriate?
Neck-band

44 0.5 4.5 0.9 -04

Is the thickness of the cool-touch tool inside the neckband appropriate? 4.4 0.7 45 1.1 0.0

Silhouette Is the overal appearance good?

&

2.8 0.6 4.6 0.7 —6.0

<05, p<01, " p<.001

Table 10. First and second design of the research product

First Second

First Second
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| ine
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7 N\ A
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FAdlM Qo] FFZ01 ol 2 el e AR

2 5 gl TaHzele) 947 AL FRAME 1%

ClAelolA Table 109] 28 FIE A2z TG RS 23

dMe ZANZERICE YRRIE T3l sljde] o &¢
3 HolHA AXYA BRAEES FA AAR Bt
A S FL27P FEAME 13 AFAAA 5%FA Aol
= o Qlate] Vel #5537 9] d4E $d ok
o] AFo] FEBR|A] U= AA| Alo|= HEloz 4 Het

st vehd Adaetal & 5 v

oL

32.3. 5237}

AFAT] FA) W /15 ¥ VST BRI ke

%]
2xz 4 T 7P 2 W] S(&vtoldd, ofulEkl
ZolEo2 2R, slElEel7], PHE, K=ol 2], T
W2y 2E AAS 5§ 5H B3R AR AnE AMSlY
FEol we 71548S WrEIATE AA Wit 462F e
om FYPE(48), ‘SR o] LHAY o]’ (4.8), TR (47),
2ulo]dE(4.6), oA BRI (4.6), ‘ol ENZ TR (4.6)]
TOF e T Mk og 43 ool F2
AFE YERH 21 AFAIFAR e 220 xS0l T2 &
A1(88.7 x 122.9%)%} STEE7F T2 AA1(104.0 x 106.4%)7t
B S ARES VK oA AAAE = FARS sl

@ % 9] 9ol ehd Asteka AlzEr



Table 11. Movement evaluation

Evaluation item Mean S.D.
Spiral turn % 4.6 0.6
L)

Opposite line 4.6 0.6

Right eros line e 4.6 0.6

Waist twist ,% 44 0.9

Hip bump ¥ 48 0.5

Throwaway oversway & 48 0.5

Develop #‘ 4.8 0.5

Overall mean 4.7 0.6

Cronbach’s Alpha coefficient 0.7
48 =

B AT A9ATE Bl Fd oo WisEs
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