CIXg=28=st5|==2X
Journal of Digital Contents Society
Vol. 22, No. 7, pp. 1125-1133, Jul. 2021 M) Check for updates

EE2| SH2I 2| FHHEl2] &zt Al 2h2f HmE 2%E + U

Zuldl. FF 97
FO|C|0{otE Cf &l A ALTtA
Zxzoirfi 5t S O|C|O{olE Cf &t w4

i

8

rir

orximpiay

Safe storage rack to prevent fire propagation when lithium
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[Abstract]

Various alternative power sources have emerged to extend flight time, a disadvantage of lithium batteries used as the power
source of drones, but in the private sector, there are limitations in operation stability, limitations in the area of use, and damage
can be greater than lithium batteries in the accident. Lithium batteries are expected to continue to be used as power for drones,
but understanding of thermal runaway and re-occurrence of fired lithium batteries, safe storage, and research are needed to
minimize damage when ignited. Thermal runaway and re-ignition can prevent heat conduction and fire propagation only when
immersed in water that has cooling effects. Normally, the safety storage rack was designed and tested to safely store lithium
batteries and separate only fired lithium batteries in case of fire so that they fall into a water pool with cooling extinguishing
effect in a gravity manner. The lithium battery safety storage rack can prevent the spread of fire in private public institutions that

store large amounts of batteries, and will help ensure safe operation and healthy management of lithium battery drones.
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Fig. 2. Doosan Mobility Innovation DS30
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Fig. 3. Korea Aerospace Research Institute EAV-3
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Fig. 5. Four Elements of Lithium Battery
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Fig. 20. Simulate operation when lithium battery fires
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< Safety storage rack frame 3D drawing >
O 22, okMEpiEint =9l 3DEM
Fig. 22. Safety storage rack and frame 3D drawing

<Safety storage rack 3D drawing>

4-3 oI izl (Safe Rack) MODULE A&zt

Az b gl e]e] 27 AHAN R
21 72.5 °Cell =R} AHAlA 9 A, EHo|E] o] T
Ago] Azt ALE N I(B)0:00:55), 2% F Aoz A
ZHo|E whatel Eeldl o) el HEER Hakeisith
e Zo Helet el EulEEls B o ke 7125 A
skl o 92303 53t AlEE § 7| 27 AR T

A QbR o A rshEl ZlElE RN 2 E o] ¢
HEZ Yty o] 23 = = AL, gl EulE el 3l
Eo] 7P a9l AdbAes Ay ok R dele gEulE
& A REE A BT 5= Qe AATHEA AR, F
A1 el A & shAe] HukE v = Q)= Aol ERIFUTH
A o]F Qe Z o 435 w1 100709 gl EulE g E kA
A Bs 5= e Ze9)S A ek

EES 288 2 vEHEE gl o2 Rtelar k. b
H ] shAl= sl viEe] g 7o) AR Fo] x| il o] %
wAg shAl o] AR A Ak ek AE7HA] e = Q)
7] Wil B RIEe] Bk E 23} 98| e ) 9 HS
A= QP P EAHLS T]AAQ] 2FH2 o] ol
AEAA e} A, ZHo|ES Hoz AAsle] FEkall )
dAdepialom, wshel wiE Yk Eefste] XIshrz] o=
HiEE] & Mo} 3hA) A otE W s AAste, 71 A1 2s
219] @ F2 AT 4 = IAETMA] FESIAT

et

v.d E

EEe] 59 2 FulElEl oF300] o] w2, @
Aol wEle] wAlsh FHE WEehe WARE 2 E)
El2le] B4AQ) A% T o) Ao §]alo] EAla).
SPEHIE ) oA B0 SelE, A B, fHow
AR ek EES ulAARle] QAo R B QNS 1A% 5 9)
A8 ol A Salst ulal 7s e, 7hgulst A
wshe, gk} ek, QA SR, vizkedelel s A}
8] Alefo] Bo} 4w} ALg 7PsAlo] SutslaL FAot 5
SIS 913 T FE RN AR 0 A8 Bolr)

http://dx.doi.org/10.9728/dcs.2021.22.7.1125

Sl = 5+5] =2 X|(J. DCS) Vol. 22, No. 7, pp. 1125-1133, Jul. 2021

® A7 A EuE e 45402 cge] Fedo R A}
#3802, eEREes] AN sk AL E 5 Al
epEHlEle] o] QPR ekt FA91 Aol A 1t A 15t}
53 2speh AP ATSR,

elEElEle] 549l QB e} el welele) 52,
0, A A, R, AT, =t S 9910 Bt
=, g ek e o] A AEFR 600°C o1 Y%et

31 pRREE o] 3zobH e sh2ask selo] ek BEH LR, AL
4T ARekE 9445 Re), DF Ashl, el BR
= 718k% 2 gl

AAA A0 QFE Teld FEYH o WA
QHAFHYSAFE RACK)S 2 F0ele] W} A e i

E] &2 Yelelie s A Alete, 113818 5= o= Alse] st
o A, W3kt = Q= T4 st A = 34 7o)
Ath= A8 23S Fate] FRlskeit
< 97] $1%k pCMe] s Ef el FEtE] o] Fhulj = 2| Rk
A F A& o] 2l EulEle] shAl= BAsh e, vl
7)ol QA A A2 5 = 2 stttk T4
WA SHEo] A @ Aol dFE o, 2lEE
291 Adstoll M = kel wiE E]o] <] 3 3k v}
Th= Aol 238 o] obd g Bk A et &
gEE e SA7E Adste] T Foll A5He dst
Al At = Q= oA 7 BebEthE Baa) o) 7hE
ok ok K7kl U2 W ol 3t AAE o]o] 2z Zlolu
YEE ] obdd wel= =20 njgAzka uiEe]
W 3], Al v 1] an AR 1k 23 ARIL o3
T AAE, 53] 28 -85k Ulghu, Wikl A
= o8] 2lEE s U Baskal gler e oy s
= Ak T SJsiA = BEEA] A E|ojof gt EEo] w3
0 RE JellA eHdstAl ARgal] AsliAz, AR
TEo] FHAAIQ HEaE o] 7RI tigk ] E4Q1 A
ToF ZEolE Y] e Algy i, WelERE ke
HS 913 g EuE 2] oHd By E)(SAFE RACK) O = 2]l
Ee] =20 17eh 8737 43 & Aot gk 7]y
g gEel Hashes ESS(AVIAI A E]. Energy Storage
System) = 1S st 8] o2l 2lEulEle] s
7} ZFdglo] WAste] Bijgh AP E|E Ao B R, QbR
T A 2ES 1 g-5fo] ebxl e heol] Tgo] ¥ wheich

oo
=)
X o

2

i
o

1

it
=
jﬁ ftlo
el

Sy
Ul

I
1o, ofj ofje

EIE=

11
rot

il

[1] K. Y. Lee and others, “Study on the Analysis Technique of
Accident Cause for Li-Polymer Battery”, The 46th Summer
Conference of the Korean Society of Electrical Sciences, pp
1541-1542, July 2015.

[2] H. M. Joe, “A Study on the Air Transportation of Lithium
Batteries”, Aviation Promotion, No. 60, pp. 127-143, 2013.



[3] W. G. Choi and others, “A Study on the Risk of Fire and Fire
Pattern in Secondary cell battery(Li-ion Battery)”, Journal of
Fire Investigation Society of Korea, Vol. 9, No. 3, pp.
49-67, August 2018

[4] S. B. Sim and others, “Study on the Explosion and Fire Risks
of Lithium Batteries Due to High Temperature and Short
Circuit Current”, FIRE SCIENCE AND ENGINEERING,
Vol. 30. No. 2, pp114-122, April 2016.

[5] B. J. Jeong and others, “A Study on the Hazard Categorization
and Loss Prevention Standards of Lithium-ion Battery
Manufacturing Occupancies”, J. Korean Soc. Hazard Mitig,
Vol. 19. No. 1, pp.249~256, Feb 2019.

[6] Y. d. Kim, “I tested the electric car battery fire...Fire
extinguisher, fire”, December 28, 2020 [Internet]. Available:
https://news.kbs.co.kr/news/view.do?ncd=5081930

[7] P.J. Kim, “Electric car fire '1000 degrees thermal runawa':

"It's hard to evolve in the traditional way”, May 4, 2021
[Internet]. Available:
https://mnews.jtbc.joins.com/News/Article.aspx?news_id
=NB12003004

Z0O|Y(Mi-Yeon Cho)

19939 @ AN =27 F A8 (HEEHAL
20054 : @A st wt)oj gty (F3HA})
20154 S B AT St fota &8t (S5}
20189 ~& A @ollolFH wsegs
2020 ~& Al @ollo]FHAF LT TS Y UG
20199 ~& Al F4uish

FE2(Jong-Woo Joo)

d @ 4t (B.A)
. Brooks Institute of Photography (M.S)
D FGUEa (MA)
© T4l (ph.D)

20133 ~& A A EREY APRE A8

20143 ~& A VERFY B3 An s Ao

20159 ~& Al ARRIZEH AE9L3] e

20159 ~& Al AoiAba g dsts] Al9d

20179~ Al TS FAGAFATR 2ag, rto]otE g ghel 3
A Fol T X ¥ olu]A] (Digital Image), 7H& A

1133

13

2l (Virtual Reality Technology), =& (Drone)

http://www.dcs.or.kr



	드론의 동력인 리튬배터리 발화 시 화재 전파를 막을 수 있는 안전보관랙
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 리튬폴리머드론의 대체 동력 드론
	Ⅲ. 리튬배터리(Lithium Battery) 안정성 확보
	Ⅳ. 리튬배터리 안전보관랙(Safe Rack)
	Ⅴ. 결론
	참고문헌


