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Development of Outdoor Jacket Design using Energy Harvesting System
by Arm Swing Motion during Walking
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Abstract: This study develops a user centered outdoor jacket capable of energy harvesting based on consumer
needs. Jackets are designed for typical outdoor activities such as hiking, trekking, and climbing, integrated with an
energy harvesting module that can generate electric power from arm swing in outdoor and daily life walking. Textile
based energy generators developed by the previous research of Lee & Roh (2018) were used. A prototype was cre-
ated based on the arm swing motion experiment for location options and energy harvesting system functions, the sim-
ulation by the design sketch, and evaluation of the wearing test by experts. In-depth interviews were later conducted
for the prototype with 10 outdoor experts to derive the optimal location of an energy harvesting system in three
ways, and the prototype was revised to 5 styles that reflected reviews by experts on function and appearance.
Research indicated that the energy harvesting jacket design signifies a user-centered design based on expert inter-
views and usability evaluation as well as previous research on energy generation and storage device. The jacket is
convenient because it combines an energy generator in an optimal position to maximize energy generation with a
storage and charging device that can be inserted into various position options for accessibility.
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Fig. 1. Magnet, coil, and power storaging and charging device. Textile
cable for power transmission connecting the coil and the charging
device.

AAE HEE AZsIt Z7]= 8em(Width) x 12em(Height),
—“#ﬂl% 55.75g0]th. AU A5 H2eld AolE(Lee et
» 2018)2 ouix] Aot A4 lon, L5 7]7]= vt
OIZE USBZ 3ol dzg. g2eld AolE dpile
7120 MR 2843 FA4] 35tk USB Aa%-9}
HiEElE AERS A4 9 A8 BREE Sem(Width) x
4 4cm(Height) x 1.8cm(Depth) =71¢] #Ao]2~o] gt}

2.2. OIiX| SHAIAE A[AR X MH

22.1. 913 AR E S B wAk 5 A

2 AT oR] 2R AR AEPAL Y A
o] WA FOR ARG TR dolHE oAlUA] shHIE
£ 2831 tH(Lee & Roh, 2019). olUA] £83Fe 3 ©
F, A A7, 22b 2 Sl HlEstaL, A ZY Ale]
o] A7l Algele gt 22BR quR] FEES Eol
7] i E ZYS 955 =o)L, A AIZIE 2A sk,
A3 ZA-E Ao 2FsHl fRIsNof b, AR} U9
MR 8] 23 AVWIER A wE SRR wHEs|of
El= g

oA A A & ZLFeF AR 9] A S8
ARl WA 4] FFAE e R Hal A T WAt
AFE AT A7l T2 EERIS AlZsb] ) I8
= 22 gFANA o5 E Ak s AA Q1%
7FE A1 mpdIF)S Al AlvanonellA] Alg3hE E4de
A EF AFO|Z(“Alvaform measurements”, 2019)ol we}
36(171dH] 43.5cm, 7I5EE 91.5em)ell ks B MAO)
Z(F] 170cm ©1%¢ 175cm ©]3}), &5A 60kgt)e] A7st
4o 2 B3AY. 28| AN wap &5o] s &
FRE TSR AXE ERlE] fl5t, J]U‘X]*—J ol A
dsl & s 71 Fe= 2 2 BHEE §9F Alolx

Ho
of

_1},1-114

o

S

T 4
A A

Fig. 2. Experiment of arm swing during walking.
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Fig. 3. Intersection area according to the arm swing motion of the four
subjects.
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2. Chest outside pocket(31.3%)
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3. Chest inside pocket(28.6%)

4. Side pocket(27.2%)

[——

5. Shoulder(24.9%)

6. Collar and hood(14.3%)
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Fig. 4. Sketch options for locations of energy harvesting system; coil, magnetic, and battery.

Alggoldst oFAlE 718 dRal 2913 = S A
HRAL 19, a2 3102 AE 6ole] MEVF B e A
o &3 YRR 2ARE vEe R 7]Ee] okgo] A7
AAIF GAH R ofR] ShlAE RES FAEle], A
7FEe] 23 Ze] Wk SE s F91e 7P A 9
A5 AxAgsiinh. WA, APATo] dExAIA AE=rt
=R W, VR v, Vs R, Alel= EAlS APk
o} sHA A5 F921 ofe oke] EE Al FE wie )
(Back pack) £ & Urhs A, odA s 9190 2ot
g FdHor S AAE Ea we Zo] EHT F ¢
‘(1),

=
s, F FHE BHekske 83 o

1
fie |
=y fir
o

£ 2R, okl BF A 7PY 5 e 8ol e
WA g, Belshl Hag 4 e AZs TAL 2189
o Aoz, oux 44 g8 31 AR AL A
29l olgo] AAS) VB FASCKE ¥, A= 2L =
ele] BEA L FUE 240 188 F2Hol we} A%

2.3. OfLiX] SHHIAE T2 CIXfQl MA| % K=

E AFoE Lee and Roh(2017) O Azl wal, 714
s ool S5oz HAYH s, EdF, FEeold &
o A3t 715E 2T, olxEoit ohzt A EIM T
2go] 7hsst AlEIE AZE AAISI A} St ofwe] &
T A T2 Fske A SuEEeH, ok BE #
#all fojaitta Azbehs shaE ouA YL FAAUARE

TR, $EolA de A4 s Ree 23 gl o
A3 QT Ea, olF BN Fad RES @ Rl
Fsalal ofgizole] Algho] gold Wl AT}, mWeA

olgel B A FUES FAY 4 LS oUAE A4,

N

o] 19 ARk 2913 =) i A 9hAb 19l
T 30102 FAE HAE7E 6R1e] ofef ulet ok A
9|#s AR HFig. 5). ZE FFo) Welrt " Bl
2 (Seam)eltt 71E} 2|7 Fof FapAlel 4 ERlo] | AslE
718Y o}go] AR 2EAE MYEg, AR A
M(Medium)® ‘FA]L(Large) 5741 SH]519TH

A Ay BES B Wil o5 ¥ Azl wk
ool AR g F T 29 A /P ggom o)
AR F Aol ol FiEa} A dwe] g it
sl ZAY trlog A8, Uz} 2] AZL )
ol AYJEEE A THFg. 6). =8 AXE 12 YRS
AlEH ol 23} 2] HrhE Bl AAE 7R 9F 34
ol 93, 75 Mg, 7iE ok, dl= XA Wk 93 AZA
9] QK FrUE AlFtele] AYE F RS Stk T
HUE 7 9XE FgolE aEs] 2 F VIR A
2519152, HiElE] Alelzof & S g H =W 2EH ] wijA
(Technical stretch mesh) &A1& ARS3ITE FHY Y= A
2}2E W= (Elastic band)Z2 HI1Y (Binding)ste] ¥iEIE]7} o]

[*]




304 GFOlFNIY ESIR] A21FH A35., 2019F

Fig. S. Jacket flats (out-shell front, out-shell back, and inside).
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Fig. 6. Pocket options for the location of battery (example of right side).
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Fig. 7. Prototype of energy harvesting jacket for appraisal evaluation.
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Loop that prevents the textile cable
o 8 from loosening inside the jacket or
interfering with body movement

Charging device

Textile cable for power
B transmission
connecting the coil and
the charging device

Fig. 8. Inner appearance of a jacket with pockets for energy generation,
storage and charging devices.
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Table 1. Preference of the pocket position of the charging device through the usability test

Number of answers about charging
Location device pocket position preferred(N=10)

The reasons of the answer

1 2 3
Inside 5 3 | - Location where there is no part pressed or caught by the backpack
hemline - A pocket easily turned upside down to put the device in and out.
Inside the ) 3 3 - The most familiar pocket position where you can connect and store your phone at the same time
hand pocket - A device charged by putting your hand directly without a zipper.
Outside chest - The §econd familiar pocket Position to carry you.r l?elongings ‘
2 0 2 - Relatively easy to open the zipper rather than the inside pocket that should open the entire
pocket center front in order to open the chest inside pocket
Insrl)(ii]:;est 1 0 2 - The most familiar inner pocket and secure location that holds your wallet or cell phone
- Less contact with the bod:
Cuff part 0 3 2 - Convenient accessibility w}i,th near the hand
York part 0 1 0 - Located in upper body like chest pocket
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Fig. 9. Storm shell jacket style, light weight jacket style, hoody jacket style, padding jacket style, fleece jacket style: Outshell (up) & energy harvesting

system inside (down).
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