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Thermal behavior of C/LiFePO4 power secondary battery

LI Wen-cheng, LU Shi-gang

(Research and Development Center for Vehicle Battery and Energy Storage,
General Research Institute for Nonferrous Materials, Beijing 100088, China)

Abstract: In order to investigate the temperature characterize and heat generation mechanism of a cylindrical power
secondary battery using graphite and LiFePO, as anode and cathode, its surface temperature change at different discharge
rates were studied by a automatic charge and discharge device. Moreover, its heat generation rate during discharge was
calculated. The results show that, at the same discharge time, the relationship between the surface temperature rising and
the discharge current is parabolic, whereas at the end of discharge, the surface temperature rising is a liner relationship
with the discharge current. The irreversible resistive heating and reversible entropic heat are the major heat generation
sources inside the battery. The average rates of the irreversible resistive heating at 0.3C, 1C, 2C and 3C rate are about
85.0%, 98.0%, 99.4% and 99.6% of that of the total heat generation, respectively. The proportion of reversible entropic
heat is very small. At low discharge current, the surface temperature drop is dominated by reversible entropic heat.
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Fig. 1 Change curves of surface temperature with time during

discharge at different rates

B 2 o AN [l TR H P AT HL s e it JEE AR
PR BBt I () A2 A itk . il 2 WTLLE H, 0.3C K

B RHORE L PR B AR A TR R . A 3.25 V LR
Gak, LR UE, RS A Fa kT
R AR . BEAEBOR RN, 2 MRS
Z RN S B T AR ASASTR , AT IV 838 A% A T R
2 AT B R A 23 HEAN T

AN, £E 0.3C 1C 2C F 3C JEHL AT AT AR ],
LR (AR FE R DI T, RSO A I A ) f
. M 230 2691 92.3 Al 114.0 ‘C/ho JHIIEFEH
T SEAAL P Y B 53 30l R 0.6.4.9.21.1 FI145.4 °C/h.

Vel 3 7 DA A [ T80 P, B i) 49 Lt 2 T 2 5 1) 385
HHmt e /ihek. 3 LG H: AH ) s T
N, HREREE IS A R L(AT<PROFK R .
B 0.14 0.2 F110.3 h ), i FER IS I 5 WL i 0% &R 2
29K y=0.002 56x*. y=0.005 18x*. y=0.007 41x°,
MR 1C I, Bag RS R, A
RO AT FEPTARREAE, SRt RS, it
P P AT g AAS T BT R . ZHANG! TR
T AN 3Ah FERREE FEIAE 1.7C ORI

M2 | 3.29.3.25 F113.14 V 3 NHLE & 3EW A W,

34

32+

Voltage/V

26f

24

34

32+

Voltage/V

26f

24

3.0

281

3.0

281

@
0 05 1.0 15 2.0 25 3.0 35
Time/h
©
0 01 02 03 04 05
Time/h

2.5

2.0

1.5

1.0

0.5

100

80

160

140

120

10

=20

Temperature rising rate/("C -h™!)

Temperature rising rate/("C -h™!)

PR, BB A AN AT BLGTAL B R 1 70%.

30
b
34 -( ) Eon
125 =
©)
32+ 120 \:o/
<
2 115 o
o 3.0f g
G 110 o
> 2.8t E
15 5
o,
26} 5
10 &
24 - - - . .15
0 02 04 0.6 0.8 1.0
Time/h
3419 1120 ~
<
1100 ©
3.2¢ =
a8
180 &
Z &
3.0F =
& {60 2
= =
e g
> 2.8t 140 3
g,
261 120 &
=
10
24 .
0 0.05 0.10 0.15 0.20 0.25 0.30 0.35
Time/h

B2 AN R B0 FL R R AT P82 1A 2 AT P i ) 22 £ 2

Fig. 2 Change curves of voltage and temperature rising rate with time during discharging at different rates: (a) 0.3C; (b) 1C; (c) 2C;

) 3C
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