&+ -

*

sass CIX| g 2El X 3t3] = 2X|
- Journal of Digital Contents Society
- Vol. 26, No. 4, pp. 1127-1135, Apr. 2025 M) Check for updates

HSO0ISH=Z7|7| HiE2] MU= 2ut =4 A4 BH2I)7| ME|A S8 7+sd

[ ==

o]l 7 &
TS P BAAl B7|7|ME AR
Effects of Battery Restoration for Powered Mobility Devices:

Potential Applications in Assistive Technology Services
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[Abstract]

This study analyzes the effectiveness of battery restoration using pulse charging technology for powered mobility devices used
by people with disabilities and the elderly. Sixty pairs of batteries (120 batteries in total) from electric wheelchairs and scooters
were evaluated before and after restoration. The voltage, internal resistance, discharge time, and cold cranking amperes (CCA) of
the batteries were measured. The results show significant improvements across all parameters: average voltage increased by 3.4%,
internal resistance decreased by 27.0%, discharge time extended by 31.7% (27.6 min), and CCA improved by 26.3%. These
improvements translate to an estimated battery lifespan extension of 0.48 yr and potential cost savings of approximately 144,000
KRW per battery pair. The findings demonstrate that battery restoration technology can effectively improve mobility device
performance and sustainability while reducing economic burden on users, particularly those receiving medical aid.
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Fig. 1. Battery restoration equipment used in the study
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1. #oiRfe| AT EAEH E4 (n=60)
Table 1. Demographic characteristics of participants (N=60)

Characteristics Category Number (n) | Percentage (%)
Physical disability 42 70.0
Brain lesions 14 23.3
Disability Type Others

(Respiratory, 4 6.7

Kidney, Elderly)
Male 48 80.0

Gender

Female 12 20.0
30s 1 1.7
40s 3 5.0
Age Group 50s 17 28.3
60s 31 51.7
70s 8 13.3

National Health
) ) Insurance 26 43.3

Financial beneficiary
Status - -

Medical Avld. 34 56.7

Program recipien

T 2. MSOISEXV|7| AR EM (N=60)
Table 2. Characteristics of powered mobility devices
(N=60)

Characteristics Category Number (n) | Percentage (%)
Device Type WfElleee(Ij::rfll(;ir 35 °8.3
Electric scooter 25 4.7
Before 2016 7 1.7
2017 10 16.7
2018 10 16.7
Purchase Year
2019 16 26.7
2020 9 15.0
After 2021 8 13.2
1 hour less 12 20.0
1-2 hours 24 40.0
Daily Usage 2-3 hours 18 30.0
5 hours or more 5 8.3
No response 1 1.7
Almost daily 45 75.0
Monthly Usage 10-15 times 10 16.7
Frequency 5-9 times 2 3.3
No response 3 5.0
(em?;r?ge) 16 26.7
Outdoor
(apartment 14 23.3
exterior)
Storage Indoor
Location (inside home) ! .
(paorﬁg%t) ° 8.3
Indoor (others) 4 6.7
Qutdoor (others) 14 23.3
B(1.7%) 0% ekttt AAA e AR tide] 26
8(43.3%), o] ZgF] tide] 34(56.7) 2= HEbsiTh

2) FoAte] AEolFHZE7]7] AR
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o] Yeldtlh HEdAlo] 35tH(58.3%), AE~FE 25U
(41.7%)= 3=k 7171 79 A% 2019916,
26.7%), 2017-2018(zt 10Wl, 16.7%), 2020%3(9th,
15.0%) w22 Werom, gi-ite] 51 ojule] 7|73t} &
F it AR AR 1AIZEA] 2A417Fe] 247H(40.0%) 2.2
7V wokar, 2417kl A] 3417k 1878(30.0%), 1413} )3}
127(20.0%) o]tk B3F AR MEE Ao v ARgo]
4578(75.0%) 2.2 titE A gt B s Aui(E
T eH7E 169(26.7%) o= 71 B3kal, AQ(elHE 9
Aot A)(71eh7F ZF 998(15.0%), AWH W 7F 778
(11.7%) =014tk
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E 3. o7 tfat viE2| £4 (N=60)
Table 3. Characteristics of batteries (N=60)

Characteristics Category Number (n) | Percentage (%)
LONG 21 35.0
ENERSAVE 8 13.3
E-ZONE 9 15.0
MK 6 10.0
Manufacturer TIGER 10 16.7
Newmax 3 5.0
Others
(ROCKET, 3 5.0
Eternity)
38-40 3 5.0
50-51 32 53.83
Capacity (Ah) 55 2 3.3
62-63 16 26.7
74-75 7 1.7

3) vielE] 54

AT o wiE el 3 33 o] ohdsk AlzAke] Al
2 TEJ e, LONG AlEe] 2171(35.0%) = 71 Bk
I, ENERSAVE$} E-ZONEo] 7+ 87§(13.3%), MK<}¢
TIGER7} Z+ 670(10.0%) % BT viEE] S5
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Foj = 13.261£0.46VE °F 0.43V 738kt o]= 3.4%9)
a8 NS JehY, SRR -3 A3} o]2d W=
Aoz e fost Aoz FIHITK=9.86,
p<0.001). Hke] 7S wiElg]e] 71241 3 Aok A
& 754 IS ovlstH, 53] A JElE A5 bl
Elgjo| A 12 51 xe] s ok

WA e B9 A HE 7.15+2.46mell A E)
¥ 5.22+1.74mQO 2 °F 27.0% A8tk WA gke] 7t
2 g A Ag 584 g 2 E Bl 9l
o, ol FAHOE w9 fFofug WISITHi=11.35,
p<0.001). WF-A&e] S-S5 vwiEg|e] &9 o]
a1 o] 7Aaske] oy ago] Sk Aol &
ek /A A EE

HPAAIZRS B9 A Wit 87.2426.48C4 EY ¥
114.8429.1% 02 ¢F 31.7% Z7}3k3it) o= dl 71+ 3}
e T 7P 2 AES B FEor A AFolEn
Z717] AHEARY olE 7Fes AR A AEE S8 X o)
o} SA A A, olef st HAIREY] Sk wE fro s
UERATHt=15.38, p<0.001). HAAIZre] Q-8 AlgA}12]

2E el gt A el AR AR dEE Y=
HollM 7H T agt /i gtz grre o= gtk
CCAx H¢Y d o 3124+479.8AA HA

394.6186.5A °F 26.3% Z71sFth CCAE HiEE]S] &=
AT T 58S Y= AEE, B8] AFolsRiT|
719] Al 2 AARR F3 A F23 2ol o]#d CCA
o] g oA BAKLCZ g folu|dt oz FAE
(t=12.76, p<0.001).

E 4. Hjel2] B¢ % 24 32E Hi 2 AN Ry
(n=120)
Table 4. Changes in battery performance parameters
before and after restoration and statistical
significance (n=120)

T Before After Efficiency t= p—
Restoration | Restoration (%) value | value
Voltage(V) |12.83+£0.42 |13.264+0.46| 103.4 9.86 |<0.001
Internal
Resistance| 7.15+2.46 | 5.22+1.74 127.0 11.35 [<0.001
(m®)
Discharge | g7 5106 4 [114.8420.1| 131.7 | 15.38 | <0.001
Time(min)
CCA(A) |[312.4479.8|394.6+£86.5| 126.3 12.76 |[<0.001
23 g8 a8 EX ¥4
2l Fhe] Awkat E e AN AR B
7] $18l 7k 24 5ol o E& BEE BAGIT. ¥ b
7zt 34 g g8 W1l oE sy A5 &S 1o

E 5. 5% &5¥ 58 =% (HRh M=, %)
Table 5. Efficiency distribution by measurement item
(units: n, %)

Efficiency Internal Discharge
Range Voltage Resistance Time CCA
Less than o
90% 2(1.7%)
90%—-95% 1(0.8%)
95%-100% | 24 (20.0%) | 8 (6.7%) 3(2.5%) 4 (3.3%)
100%-105% | 76 (63.3%)
100%-110% 18 (15.0%) | 8 (6.7%) |12 (10.0%)
105%-110% | 16 (13.3%)
110%-120% | 1(0.8%) |30 (25.0%) | 18 (15.0%) | 24 (20.0%)
120%-130% 32 (26.7%) | 28 (23.3%) | 38 (31.7%)
130%-140% 19 (15.8%) | 31 (25.8%) | 28 (23.3%)
140%-150% 20 (16.7%)
O,
140% or 13 (10.8%) 14 (11.7%)
more
O,
150% or 12 (10.0%)
more
Erh

Aste] 79, -] WEE(77.4%)7F 100% ©1’de] &
HED T ol B ducg eE)S Helon, 53
63.3%2] HWiE12]7} 100-105% WS &85 vebildh o
= HSE Mol e el A A=Al YER b, 1
N A7 47 B9 WellA] A o= o] FolRS o]
sho), A5 wiEE(2.5%) o= 90% mwke] a8 HYE
o), o]i= AlZbet 2ol Q= Uy wiElle] A9 dx FH
o 2= xlEk o] g 5 iS AlAFeL

A gke] 79, 93.3%2] w127} 100% o)’de] E8S
Ho giEe] A9 iF-Ade] hashs v a3t A%
t}. 53], 26.7%2] vlElE]= 120-130% WY &8-S et
o, 26.6%(15.8%+10.8%)] wWiEEl= 130% ©]4<]
B3 /) avE B o) B FH o] HiEg
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S A AN T Des BeErh

WAAREE 7P R A 29 el SA 35
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o whek 2 52.5%9 wiEE]7F 130% olde] &S B
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Zro] 1.58) ol A= AES st AHgAke] o) 5 7hs
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(Performance Improvement %, n="120)

Characteristics of Battery Restoration Patterns

Discharge Time Dominant (39.2%)

Discharge time increases >50% but other
parameters show relatively minor
improvement

Balanced Improvement (43.3%)

All parameters show balanced
improvement, highest user satisfaction
(4.5/5)

Resistance/CCA Dominant (17.5%)

Significant improvement in internal
resistance and CCA, but limited
discharge time improvement

38 2. diE2| S &3 WE RIE ds Hst

Fig. 2. Battery restoration effect patterns



HSO|SEZY|7| siee| U =2 2ot &4

o] A= FHe] KPS0, AAS FIH o7 Ha)slo]
A S Z7MA TS AARITE WA e o]
AAENES sk, CCA S7h=
o] FFHUS HERITE

T FEA0RE WHARE S7HE
ol FHZ7]7] AHEALE] o] T EE

4) RZF3} AH| &
E‘ﬁ
U548} 7h29F CCA Z71e] AAA onji= HEolER
%7171 ARG Etell A Fasttial & 5= qdok WRAR 7
= uiE e e aw olojA] ARG Qbd/do] i,
CCA F7h= Atz Faolvt Bt g A PellA 9] ds 3
&5 7HA2H wiEE] 5471E 283 wiE Y 5 A A7}
0= AAA TS Hepd o v BAEgit) B Ay}
E & wAzre] Het 27.6% S7H31.7%)85eH, o=
Bl —’Ft’é < ok (.48 A Gt Y Aow =4
At
olelgh 1y AFS BAA 7= Flshd,
60°82] wiEfelel] chalf oF 8647Hle] ulA B]-E %
A oF 14477} 9l A0 AREFEQIE. o= Ark# <l
AEolEHZT)7)& 50Ah HlElE] o] Hat wA| w8k
30nkD) 7 Ft 7 A 048D E Vo w A

Bl 44 ofrish AAA F1

Zmj(e} 154 % 9

& WIS A = wiE ] & 47(60) < wiElE] g A )
|(30RHD) < 418 17 §7K0.48) = °F 8647

1—5(1’1—34)4 45 5YE T v A3 a9t 54 A
22 oA WS- Fod aaw fukE 5 vk ol BEY
SF Au) 2ol A vjE]g] B g gdo
A 7P} 188 AR

I
)
2
::'a
2
b
-
=2

oH HHEM J 7] o) A4A Fne vl Q3] Frlet
QA SR om, 53] HEr]7] M|

T B E7|7| Mulx B8 TkSY

ro
o
o

T o
T

+
S
o
‘JHE
e o
ot
N Z 32

of Ak, WFAR, WA
01 SAHeE Fod
|Zbe] B 31.7% Sk

i

®)
e
>
o
L m\l
fl
)
jsbad
ox
off
T

= b

N
i
i)
rtl
%
ol
_Yi
s
2
i,
32
ﬂ F;

Al Hee A T3 A wiEe B4 Vs
7] AREAFERN A ofe] Sl A=) o%l
Alee 4= vk WA Bt 31.7% 7= AR
A QAL =7 AR 7]
Ar}. B A W 87.250|E AT
o7 ok 27.6% SUFEo =M, AEAE
Teleh AIRES StEE 5= QA H At o
ol ojelat 1=e1e] 3pe] W Fol
£ paolet & 4 gt
@29k CCASl Het 26.3% 57}
e
£3) AR Faolut Birdd A
63011*14 T o% f%*o‘&i olojA], AFolEHZ77] AR
Ago] viakat @7elA 1 Ao o8 Al Bk
L WA e v HES S0 IS ol
3L, YR £248 Haslsle] AA|A Al ~8 88 7H"*
sh= a3t ok =, wliEle] s i avtke] HiA
AR, B2 FA P FA3 FA 7172 Wgel 48
ro=x wfEe] i °l
51-/\}14 ﬁx%vq IF7=
7o) HiE e v

AN B3 ek A BelF,

, Mo oft ¢
o
off
e
N
3

2o o o Mok lo g e
i e g g
My oo OQJ oft
N
= 2 '1°" r; ¢
: Py
o -

X
3
o
2,
Off
o

=

.
¢

B Aol A e 43 B9l Fae) Aolg ¥R
Az}, 27] WEAGo] e AT uﬁaww EEE)
A7} epgel ol AL el e As weel

5% w2 F0 W) B9 Gt TS AR,
g 59 wujel Al A ARCIAARE SAE, F9 AA

d, WHA/CCA T-MF)E gelgh AL wjele] 54 7=
o] AL HAUZ] 3 o]s|= A= =03 o
=& 59l

1o

71=9] vlE- 3 %‘ég AuH o J5ett A i 60%*

oF 144D} 96S He 0], olic ele] Bt
A 0454 €3 s, o =5
3 & A7 golAe) 56.7
o % £ el e

AFelsR AT B5el FNAGRTY L ololuzx
7171 A9 S ol oF 51 12 AN L, ve]
2t 149 671 7]

HU
El
é
ﬁ
SN
©
)
u
L2
N
=
O_L4 3‘8‘

AA AR Sl wet 219) 7 ofalel) wiEje] Adsel AA
3] Astel= 797k Widske, o= QIgk F7F WA W
53] A ool F53 AR Aol AEd EoR

http://www.dcs.or.kr



C|X ™ 2El = &h5[=&X|(J. DCS) Vol. 26, No. 4, pp. 1127-1135, Apr. 2025

2R3k}, 3k AR A A 7] el A= wEE] s
AR 013k o] 54 AFhe ARgxle] U At} ALE]EHgol
FA% ke njxd, ole]dk WA wiE] H 7|se
=3l 7)4 A SAS Hol 7)1 A9 AlAle S Bast
I BRE77) I 52 Ao AE&redS wole A
tjeto 2 xje] 717}t

B AT Avbe g5 AFolsrzr]y] BE A £
o] F Q3 AAHE AF3) AP B AL AEel
e g 2 A2 E3A)7)E ety XAt B %77

|

AELE 18
B9 AU 2T A
So| A% wEle] A2
Ao e B sl e Ak Ao] 2
Sk wiEle] Alsge vheke 8 okl
=42 Holn, ¥ ApolAe] Be Ak o
& 1A wEle] £t A5 Ao
% ek
o) BARoRE 34 o

=eks &gato] e

S el

) o = =
S e o glok 3 S
h=1}

r

ir
M
flo
N

1
oo |
M
)
>,
oo
tlo
o
N,
ok
rir
A
o
oM,
e 2

o X
%rg’&gﬂ
‘%r{m
0,
o ol o,

rr

JolE] 4] WhHE ALE
ato] wiE gl o) Abg 8, 4 9iE, my 20 5 59 53
o] ks M 4= Qe vkl Q5SS s SAISHA &
k= Aol vk T3 5 F g 414 s 74
ARE F4 #FFA] gk A= AR A A E 7 ok
AR SR, A T AS 283 vigE] 54 V)&l
Agolsrzr7)o AHE = w5 wiEgle] s vhst
SHolA FefusiA A 4= S ATH oz 9153l
o} 53] Az S71E B3 ARERte] 2HE W9 s}
AAA Fok A7 G REEs Au)a SHolA] Za3h
ol & zh=th tEo] YA e 27.0% Hae viEE 9
BAE Fol RIS AT Enpt o, A A7
HjE ] 2kl sl HulE ] ShA] Alal ToR olFEE
HjE] ] Qb Aol = T AARES: Al FEtth dselsn
z7171¢] wjElg] 59 Anjzes 471320 i A 2y
HYS Bl A4 98e 270 wriska A3 215
AT e 718 A AT o2t B3 avte
Agolerzr7] AHgAke] ke HAsHM T Fololn}

w=R19) oS, A, AR S SXINNTIE 787 A
22 289 7 e Pt &5 o] A oE XY
Sk A=A W9t nhds Fel dEoleRzr]7] ARgAre
arel A It mx7)7] M|z A&7 S0l 7]
& 1S 71k BBk uiEY] H4l Vsl oA &
& BIE Ao Frista AAAR] b e AHE
ek 55 A7 28 Aol

2

[1]1 K. M. Rhee and J. H. Lee, “A Study on the Considerations of

Power Wheelchair Application according to Satisfaction

http://dx.doi.org/10.9728/dcs.2025.26.4.1127

Survey of Repair Support Project,” Journal of Rehabilitation
Welfare Engineering & Assistive Technology, Vol, 15, No. 1,
pp- 53-59, February 2021. https://doi.org/10.21288/resko.20
21.15.1.53
[2] Y.-P. Kim, H.-J. Ham, S.-H. Hong, and S.-C. Ko,
“Comparison of Battery Performance according to Indoor
Electric Wheelchair Driving Scenario,” Journal of the
Korean Institute of Illuminating and Electrical Installation
Engineers, Vol. 34, No. 2, pp. 19-26, February 2020.
http://doi.org/10.5207/JIEIE.2020.34.2.019
[3] I. Mizumoto, Y. Yoshii, K. Yamamoto, and H. Oguma,
“Lead-Acid Storage Battery Recovery System Using
On-Off Constant Current Charge and Short-Large Discharge
Pulses,” Electronics Letters, Vol. 54, No. 12, pp. 777-779,
June 2018. https://doi.org/10.1049/e1.2018.1079
[4] S. Doose, J. K. Mayer, P. Michalowski, and A. Kwade,
“Challenges in Ecofriendly Battery Recycling and Closed
Material Cycles: A Perspective on Future Lithium Battery
Generations,” Metals, Vol. 11, No. 2, 291, February 2021.
https://doi.org/10.3390/met11020291
[5] J. Porzio and C. D. Scown, “Life-Cycle Assessment
Considerations for Batteries and Battery Materials,”
Advanced Energy Materials, Vol. 11, No. 33, 2100771,
September 2021. https://doi.org/10.1002/aenm.202100771
[6] M. Hiremath, K. Derendorf, and T. Vogt, “Comparative Life
Cycle Assessment of Battery Storage Systems for Stationary
Applications,” Environmental Science & Technology, Vol.
49, No. 8, pp. 4825-4833, April 2015. https://doi.org/10.102
1/es504572q
[7]J. Shen, S. Dusmez, and A. Khaligh, “Optimization of Sizing
and Battery Cycle Life in Battery/Ultracapacitor Hybrid
Energy Storage Systems for Electric Vehicle Applications,”
IEEE Transactions on Industrial Informatics, Vol. 10, No. 4,
pp. 2112-2121, November 2014. https://doi.org/10.1109/TII.
2014.2334233
[8]1 Y. Zhang, Y. Xu, H. Yang, Z. Y. Dong, and R. Zhang,
“Optimal Whole-Life-Cycle Planning of Battery Energy
Storage for Multi-Functional Services in Power Systems,”
IEEE Transactions on Sustainable Energy, Vol. 11, No. 4,
pp- 2077-2086, October 2020. https://doi.org/10.1109/TSTE
.2019.2942066
[9] C. Xie, H. Zhang, W. Xu, W. Wang, and X. Li, “A Long
Cycle Life, Self-Healing Zinc-lodine Flow Battery with
High Power Density,” Angewandte Chemie, Vol. 130, No.
35, pp. 11341-11346, August 2018. https://doi.org/10.1002/
ange.201803122
[10] B. Li, J. Quan, A. Loh, J. Chai, Y. Chen, C. Tan, ... and Y.
Zong, “A Robust Hybrid Zn-Battery with Ultralong Cycle



HSO|SEZI|7| tiej2| U= ot 24 A7 EXI(7| ME| 2 &8 7Fsd

Life,” Nano Letters, Vol. 17, No. 1, pp. 156-163, January
2017. https://doi.org/10.1021/acs.nanolett.6b03691

[11]7J. Shi, T. Sun, J. Bao, S. Zheng, H. Du, L. Li, ... and Z. Tao,
““Water-in-Deep Eutectic Solvent” Electrolytes for
High-Performance Aqueous Zn-lon Batteries,” Advanced
Functional Materials, Vol. 31, No. 23, 2102035, June
2021. https://doi.org/10.1002/adfm.202102035

[12] H. Chen, H. Xu, S. Wang, T. Huang, J. Xi, S. Cai, ... and C.
Gao, “Ultrafast All-Climate Aluminum-Graphene Battery
with Quarter-Million Cycle Life,” Science Advances, Vol.
3, No. 12, €aao7233, December 2017.
https://doi.org/10.1126/sciadv.aa07233

[13] V. Sulzer, P. Mohtat, S. Pannala, J. B. Siegel, and A. G.
Stefanopoulou, “Accelerated Battery Lifetime Simulations
Using Adaptive Inter-Cycle Extrapolation Algorithm,”
Journal of the Electrochemical Society, Vol. 168, No. 12,
120531, December 2021. https://doi.org/10.1149/1945-711
1/ac3e48

[14] H.-N. Go, S.-B. Lee, and E.-J. Kim, “LSTM Model-Based
SOH Prediction for Lithium-Ion Battery,” Journal of
Digital Contents Society, Vol. 22, No. 4, pp. 697-703,
April 2021. http://dx.doi.org/10.9728/dcs.2021.22.4.697

[15] Q. Li, S. Tan, L. Li, Y. Lu, and Y. He, “Understanding the
Molecular Mechanism of Pulse Current Charging for Stable
Lithium-Metal Batteries,” Science Advances, Vol. 3, No. 7,
¢1701246, July 2017. https://doi.org/10.1126/sciadv.17012
46

[16] J. M. Amanor-Boadu, A. Guiseppi-Elie, and E.
Sanchez-Sinencio, “Search for Optimal Pulse Charging
Parameters for Li-lon Polymer Batteries Using Taguchi
Orthogonal Arrays,” IEEE Transactions on Industrial
Electronics, Vol. 65, No. 11, pp. 8982-8992, November
2018. https://doi.org/10.1109/TIE.2018.2807419

[17] M. D. Yin, J. Cho, and D. Park, “Pulse-Based Fast Battery
IoT Charger Using Dynamic Frequency and Duty Control
Techniques Based on Multi-Sensing of Polarization
Curve,” Energies, Vol. 9, No. 3, 209, March 2016.
https://doi.org/10.3390/en9030209

[18] K. S. Gandhi, “Modeling of Sulfation in a Flooded
Lead-Acid Battery and Prediction of Its Cycle Life,”
Journal of the Electrochemical Society, Vol. 167, No. 1,
013538, January 2020. https://doi.org/10.1149/1945-7111/
ab679%b

[19] S. Minami, Y. Onishi, S. J. Hou, and A. Kozawa, “A New
Intense Pulse-Charging Method for the Prolongation of
Life in Lead-Acid Batteries,” Journal of Asian Electric
Vehicles, Vol. 2, No. 1, pp. 541-544, June 2004.
https://doi.org/10.4130/jaev.2.541

1135

—=o

[20] N. Chen, F. Chimento, M. Nawaz, and L. Wang, “Dynamic
Characterization of Parallel-Connected High-Power IGBT
Modules,” [EEE Transactions on Industry Applications,
Vol. 51, No. 1, pp. 539-546, January-February 2015.
https://doi.org/10.1109/TIA.2014.2330075

0|2I% (Jin-Hyun Lee)

2009 ¢ o - ekl o ekl
(o] 8149 A})
2012 © o ofstal o ekl

(o] 8hupAL- 1 238}

- )
Ay
20049 ~2005\d: A3 A oA A3 7
20061 ~2007'3: Crotched Mountain Rehabilitation
Foundation Internship
20106~ A gt i3 Al Bar7 A A
20243 ~& Al dRzFAIE S 3T
KA T Ok B, AARA7 7], A4 AAM, AFEH Bz

Ag, BE7|7] Muls ADAA S

http://www.dcs.or.kr



	전동이동보조기기 배터리 재생복원 효과 분석 연구: 보조기기 서비스 활용 가능성
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 펄스 충전 방식을 통한 배터리 재생복원 연구 방법
	Ⅲ. 연구 결과
	Ⅳ. 논의 및 제언
	참고문헌


