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Abstract: In general, the battery module of an electric vehicle (EV) consists of lithium-ion cells. A
lithium-ion battery is a secondary rechargeable battery, and it consists of numerous stacked plates that serve
as electrodes and separators. Owing to these microstructural features, its numerical analysis is very expensive.
Therefore, this study aims to present a simplified thermal analysis model using equivalent thermal properties,
and we compare the experimental results with numerical results for 185.3Ah and 20Ah cells. Furthermore, we
show the thermal behavior of cells without the finite element method (FEM) or finite volume method (FVM)
by adopting the lumped capacitance method (LCM).
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Table 1 Specification of 185.3Ah Cell®

Size of cell 193.2mm x 102.4mm x 102.4mm

Temperature, [K]
w
N
o

Theoretical capacity |185.3Ah 320?—
Ambient temperature [300K 310 —
10) P ;
dE,/dT -0.00022VK 3004 07 0 56 o5 1

Initial temperature 300K

Fig. 4 Comparison of previous results with present
numerical data for 185.3Ah cell

4.2 - 380 -
N Open Circuit Voltage | ——— Chen®
4 RS I - 0.2Crate 370F- -~ -~ Lumped Capacitance Method
2 g
‘0 ————— 360

w
©
=

w
)]
o

Voltage, [V]
w
»
=%

Temperature, [K]
w w
& &

3.4 ,_‘\ g
3¢ 320
321 s
i 310
%0 . - : 300——%7 o4 06 08 1
DOD DOD
Fig. 3 Experimental results about the 185 3Ah cell Fig. 5 Comparison of previous results with LCM

voltage depending on the DODY data for 185.3Ah cell
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Table 2 Thermal properties of 185.3Ah Cell

779

Properties case contact layer core equivalent
Density (kg/m’) 2770 1129.95° 1994.23 2000.05
Specific heat (J/kgK) 875 2055.1¢ 1232 1226.23
Thermal ' 1.035 4.791
conductivity Ky 170 0.6” 24.840 19.566
(W/mK) k, 24.840 19.566

Table 3 Specification of 20Ah Cell

Size of cell 22mm x 115mm x 103mm

Theoretical capacity |20Ah

Ambient temperature (298K

dEoo/dT -0.00005VK™'"
Initial temperature 298.7K
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Fig. 6 Comparison of experimental results with present
numerical data for 20Ah cell
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Fig. 7 Comparison of present numerical with LCM
data for 20Ah cell

4.2 20Ah Cell
20Ah HA2] EAL Table 33 7Zom, oA
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