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Experimental Study of Thermal Characteristics of Li-ion Battery
in Electric Vehicles

FENG Nenglian', CHEN Longke', ZOU Guangcai’
(1. College of Environmental and Energy Engineering, Beijing University of Technology, Beijing 100124, China;
2. Beijing Automobile Group Co. , Ltd. , Beijing 101300, China)

Abstract: In order to study the thermal characteristics of 3 200 mA + h, 3.67 V cylindrical ternary
material lithium battery, the charge/discharge thermal characteristics test at different temperature and
charge/discharge rate were carried out. The test results show that the battery temperature rises rapidly
with the increase of charge-discharge current and the decrease of the ambient temperature, and heating
lithium-ion under low-temperature can improve the charge/discharge performance of lithium-ion batteries.

Key words: lithium-ion battery; electric vehicles; thermal characteristics; thermal management system
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Fig.1 Li-ion battery thermal characteristics

experimental platform

2 SEETREMMEAFEFRR
2.1 HMEREZEMES TR

SRR FEAS ] A 2R F b A RE I | 4001 DA
0.5.1.0.2.0.3.0 JCHLAF R X HE B H it 1 47k

L BRI D BT 15, A T SCRR[ 14 1R
TN B 1 b AR5 LA — A5 R AR R A, i
BRI N 2.5 V. e sgioR I R e e 1 it
PR JL R 500 , 22 ) L g R b A A () A SR P i e
R EE N, Gl 2 B, i T AN [ s ) B 1 s i
A RTS8 TAE T MRS, VR P R A g 1
MR IR IR 4L — BN 25 °C.

80-
——3.0¢C
701 2.0C
——1.0C
607 ——05¢C
£ sof
fen}
40
30 L—J—/
205 50 100 150

t/min

B2 AS[RDCRAT R R Tt 3 it A e £
Fig.2 Surface temperature of battery change curve

at different discharge rates

M2 BE5RAT LA

1) Bl 5 H A% SR 18 B R Y 1) 3 PR
M ETE. 0.5 C il B IR 25. 0 C LTt E
29.1°C, FFFT 16.4% ;1.0 C il H 2 75 B 1L BE
25.0°C EF3)36.2 C, BT T 44.8% ;2.0 C jiX
IS FERY IR M 25.0 C EFEIS3.2 C, BT T
112. 8% ;3. 0 C JtHL I 2 1 3R 32 M 25. 0 °C 1 Tt %)
70.2 °C, ETF T 180. 8% . BJRP R A AL HL 3
P RN a7 T by N S T S R A
HK.

2) RAEF(<1.0 C) e i, 41 8 i i 1) IR
T A8 SR/ 5 1 R A BV R ) (F
FHLIRZ (SOC) =90% ) Wb F i b | 3k 2 Hh Tk
FEL ) 401 B0 B A R I T 3R A K R v
(10% < SOC < 90% ) ik F+ 2% 1% ; Jit L AR i (SOC <
10% ) , 81 B Tt A Al Fh B2 265 Ry 7™ 5, P BHL3S R
FEORFHE BRI K. P10 CA5Z T H A i,
i H, ) 3 9L T R 0. 400 °C/min, Jil HL FR O K
0. 195 °C/min, JILHE AR K 0. 240 °C/min.

3) AR (=2.0 C) LI, SR H v A IR
JE LTt &R B TF,3.0 C A5 i vt Y
W LTHE) 70,2 °C, CEBH T B HLIE R TARRE
JEE - 20 °C ~60 °C. [, H i 77 A% ik
i, AZB0Re BURE I PR ¥ 4 .



511 # bl

B, . WK A T b R E IR IG5 1739

2.2 INEIREXTE S F A B AR HF A

jﬂﬁﬁﬁﬂ 58 ek XT3 e R S T i Yt B
(A5 ], 4 B b S AR AN TR A PR R B, AAS R A
f R TR A, AR AL IR T =R T,
FESCHRL 14 DR i i 00 PR — R T Y
TEIRAR TR E 5 hy DURE— (5 R AT i e, 0
BB R 2.5 V.o AERREET ORRCH AR R
r R b )L AR A i Ze & 3 ~ 6 TR,

80,
I 60 °C
G 40 °C
— 5%
40} b
g - . —0%
© 20f —10C
[
0/__4__”—#‘“
205 50 100 150 200
t/min
K3 AEFEREET 0.5 C i st 2 miE T
A Al il £k

Fig. 3 Surface temperature of battery change curve under

0. 5 C discharge rate at different ambient temperature
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Table 1 Temperature rise of Li-ion at different ambient
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C
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60 3.1 7.3 18.2 28.7
40 3.2 7.4 21.6 37.2
25 4.1 11.2 28.2 45.2
10 4.5 12.5 29.5 46.9
0 6.0 14.0 31.8 49.5
-10 9.6 18.7 36.3 53.8
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Table 2 Battery temperature rise in the first 10 minutes

during 2. 0 C discharge rate
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1. 0 C charge rate at different ambient temperature
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