W4k H1W £ % i A Vol. 4 No. 1

20154 1 A JOURNAL OF INTEGRATION TECHNOLOGY Jan. 2015
AR = P AESE & 1 Bt A P R R A

1,2

AEA ARE WS 7 W £ A
(N0 S A= o A

"OH R RE S FTRE IR BRI JERT 100084)
ORISR E R E AR b 100084)
LA ERE BRI KK 215600)

CE PRI A E LIEAREEL LI 200120)

W OE RN B AR ER AL RIR T, OFT T e R 1 ) ) F AN R R TR N K R AT A
LR 7 HL P I R R AR p T PR AR RS T R R AL DI SRR, R A IR K
AR OB R s AR 2 AR OB N Ht R AN, 0.2 C A5 I IR BT 7.16°C, A8 FhAT W) 2 (K0 5
G R AT N A E A E R, AR HYLT- RTINS, 1 C fEE Rl BT 25.63°C. Al R
RN T A R, S B b Bt A RS R 0 ~ 10% I, B A BHISARIE R, tbad it R e K.
T FON BE  H HAE PR AT R IS S

KA MR ENL, RIGE, RS EHH AERE
FESES T™M 911 XEkkRERL A

Application of Accelerating Rate Calorimeter in the Lithium-ion Battery
Thermal Test

LIU Hengwei' LI Jianjun' XIE Xiaoyi' FANG Mou' WANG Li'*
HE Xiangming? OUYANG Minggao® LI Maogang®

I( Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing 100084, China )
2( State Key Laboratory of Automotive Safety and Energy, Tsinghua University, Beijing 100084, China)
3( Huadong Institute of Lithium lon Battery, Zhangjiagang 215600, China )
4( K-analys AB Shanghai Office, Shanghai 200120, China)

Abstract In this work the thermal behavior of the LiNi,;Co,;Mn,;0, cathode material for soft packed lithium-ion
power batteries during charging and discharging at different C-rate were conducted using the ARC (accelerating rate
calorimeter) to provide an adiabatic environment. The overall heat generated by the lithium-ion battery during use, is

partly reversible and partly irreversible, due to entropy change and joule heating, respectively. It indicates that the heating
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generation of lithium-ion cell is decided by the C-rate of charge and discharge. The heat is smaller at low C-rate of charge
and discharge. For example, the heating generation of battery increases 7.16°C at 0.2C-rate and the entropy change heat is
clearly embodied. The joule heating is more remarkable than the entropy change during charging and discharging at high

C-rate. For instance, the heating generation of cell increased 25.63°C at 1C-rate. The heat generation of charge is less than

discharge at the same C-rate. The DC inter insistence of cell at the SOC (State of Charge) of 0 to 10% increases suddenly,

so the heating generation power will reach its maximum in this period during discharge. It is valuable for the design of heat

dissipation in lithium-ion battery thermal management.

Keywords lithium-ion battery; heating generation; entropy change heat; joule heat; thermal management
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Fig. 1 Temperature as a function of time at 0.2 C
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Fig. 4 Temperature rate as a function of temperature
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Fig. 9 Enthalpy and power as a function of

temperature at 1 C charge and discharge
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