B e R 5 TR

Science Technology and Engineering

Vol. 18 No.2 Jan. 2018
(© 2018 Sci. Tech. Engrg.

{184 2 201841 H
1671—1815(2018)002-0372-05

UM TR, BAREE, 1 6, % SUIRAK S I H B AR SR BT [ T]. B2 HoR 5 TR, 2018, 18(2) : 372—376

Zhang Qinsong, Cheng Xiangjing, Bai Wei. Experimental study on suppressing thermal control of lithium-ion batteries with additive water mist

[J]. Science Technology and Engineering, 2018, 18(2) ; 372—376

B TR I K 5 0B R HL 0 e P S

kFa AZAEET 4 B LA
(P E R K24 57 58 H 24 B, K 300300)

i B IREAKFNHEERARERE,FETETEAF AN B KENHEE MR R BN LRAR, BLdEE
B R E R AR KB R EE UL T AR R R R R ES B AT ERR AN F A E R ERE T A
ARENHEE R RKRBORA ZCERAMAEARFNERLTRAY TE, RAERXB BRE B RTEEHRR,FELE
ARME R N KT EE M TRBREAN T R ERERNTA RN, = BB H AT EE R RRETRR

ERfE, ZHARAREELRMZZLERRET E R IHFMEARER

Kbl memoh A AkE @AE
rhBE s RS X949, SRR A

YRR T HL I (AT R AREE vt ) T2,
{22 G 249 2 ik — 20 &, E B AR BLAE 4
Pt B4R AR S I 30 3 2 AR T v S SR 4, DT
51 & (W B be g K ., 55 I A 2 A B )
(FAA) JE#c 25 5 61,1991 4E 3 H ~2015 47 H
(B4 158 e b H it (4 R 2 HUREE f ) 51 & 1 2k
FFNEMIZS Fll . Bt R AR A AR S R T
PANEE B2 e, o7 M8 46 2 0 Fl it 32
PRI R 50 R w0k RN BR AR A B B, IR 5T T 4R
WP P AL #5322, Eshetu 467 J] Tewarson ft
SO S e B P b B 8 9 2 S8, W HRR (A
SRR B A AT T E . Webster 253 il
Summer % X4 E MR B4R IR S S T
SR FXF BUAE 19 I KR I IR FL 3l ok R SR R A T
TWFFE., Wang 45177 % 80 b % A P2 15 00 B A L
JEVEAT T S2B0A5T , 25 R 3R B 7 B 15 %) 180 °C i)
R TF IR R A PR 4 . % R I 4G ™ 3 YR iy
T R 4 A 3 1 2 KRR, BRI AR
T IH RSN 7 2F AR 05 B Fluent #4717 %k
B, R T A R 22 oK A5 B AR AR (1) ] {5 ]
B, RPN e — L PEAT T SC UG URAIE, TESE TR
RUF AT A5, TR 52 56 25 B A AR E AT T ek

2017 425 A 19 HeHl K A RBEE S A v R
flias B (U1333123) v e A SEARRHI L 45 2%
(3122017050) Fivh de g A FEAR Y 45 2% B BT E (Y17-27) %E8h
BAEH A R ER(1977—) B WAL W, Bl Bz BT
FEI7 18] SE R i s 12 5 444 . E-mail ; nkzqsong@ 163. com,,
*AEEH A A FR . E-mail :2657246630@ qq. com,

PR H ] F T TR SEPRH

A JE KGR B 2t 2 38 Y I K™ i (BN B
R E T EBEIET (R IR, TR K
KFVEA AR KGR B AR AR 78 4 2 —
UMK AR 2 e KRR R E AR B % K
JCH AR R BT . Bill 2N BFST T ANk 5K
SR EPLE KRR KRR, Bheas s i
THKER K IGT T, BT 4K K KRG
PRI, e 2=t DR A — 2 K JOR I S
ORI, R T 41K % K KRG K KAk fE
Jr e TARERE M A ), (H PRl i 20 7K 55 TR AR
TRBCRFEEA R KR RYE, A T — 5
K FE IR KECR S IRINFI K E R T TR
SEEWFFTIT ], Andrew 21 F BB R 4K 5
HER IR SRR T ABRE IS K KK BE R
Chelliah 25" 4543 J8 2 K AR A ERESEAT T WF
5%, 45 R AR 4 B AV A 2 7K 35 9 I 551 Kk i 2 2R
A FR . King 25 BF5E T 5 Tt R 40 R ALk 4 7 48 K
R KBS, 65 R IR R gl KR 2 2=,
PINVEBIAE SR EG WS T A8 40K 25 oP S i 2 T 1k
FXFFN It K A ISR AR -

] PN K s 0 790 4 7K 354 A2 Rl sl R P A
WFgede >, B4 v TR0 H Yt B2k 5 R R AR R
BN 20 7K 25 F 38 I AT MG . PR
FHE BT A 207K 25488 WG e KR 38 3o X e
TR 0390 £ 200 7K 25410 1 2 e b A 2K 42 S 0 9 K
S OVRAT A TR IR b A R b YL R AR A AR T
BTN, SRyt — 2 IF 2 2 7K 25400 ) 5 P it A 2k



244 SRFT L , 55« 5 USRI 240 K 25410 o £ P b PR R A S B T 373

B TAE T 4B RIS
1 SRS K ZHHIE At AR

=1ig it
1.1 XBFAH

N T AT R AT B BRI 4K 5 il R e
WA, A E B IR a1 4 K IR A
SR, Fows T8l RS AL 1S5 F- 6. n
K1 F7R

9k FH R

I |
; 1
i

Bl SEief- 2454

Fig. 1  Experimental platform structure
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Fig. 2 Lithium battery arrangement
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Fig. 3 Experimental phenomena of thermal

runaway in lithium batteries
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Fig. 4 The temperature change curve of the first battery
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Table 2 Effect of three additives on water

mist under different indexes
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Fig. 5 Variation of the temperature of the lithium battery
after the application of different additives
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Experimental Study on Suppressing Thermal Control of Lithium-ion
Batteries with Additive Water Mist
ZHANG Qing-song, CHENG Xiang-jing* , BAI Wei, CAO Wen-jie
(School of Economics and Management, Civil Aviation University of China, Tianjin 300300, China)
[ Abstract] In order to improve water mist to suppress the thermal runaway efficiency of the lithium battery, the

experimental study on the thermal runaway of lithium batteries with different additives is presented. Through the
comparison of the temperature change trend of the lithium battery, the time reduced to critical temperature, and the
number of battery bursts analysis, the comparative shows that; the addition of physical additives significantly im-
proved the ability of water mist to inhibit the thermal runaway of lithium batteries. Triethanolamine additive de-
creased the surface tension of water mist droplets, and achieve the effect of reducing the temperature of the surface
of the battery. Compared to the two additives, sodium bicarbonate and twelve alkyl benzene sulfonate, triethano-
lamine water mist show the best efficiency in suppressing thermal runaway of lithium battery. The study provides
theoretical support and technical guidance to ensure the safe transport of lithium batteries aviation.

[ Key words ] additive water mist

lithium battery hot runaway



