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ABSTRACT

In this paper, the effect of battery-package shape of electric vehicle on the forced convection around a group of
battery cells has been numerically investigated. Simulations for the two package shapes with straight/curved ducts
have been conducted to examine the two design factors; the maximum temperature and the temperature deviation of a
group of cells which influence the cell durability. The simulation of the conjugate heat transfer has been simplified by
employing an equivalent thermal conductivity of cell that consists of various materials. It has been found that the
maximum temperature and the temperature deviation of curved duct were lower than those of straight duct. Velocity
fields have also been examined to describe the temperature distribution of a group of cells and the position of

maximum temperature was found to be related to the dead zone of flow field.
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(a) Rectangular model
Fig. 1. Shape of battery Pack.

(b) Commercial model
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Fig. 2. Schematic of battery cell and electrode.
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Fig. 3. Computational domain of simple rectangular shaped
battery pack model.
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Fig. 4. Computational domain of commercial battery pack
model.
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Table 1. Thermal conductivities of cell components [12]

Thermal Conductivity [W/m-'K]

Lithium 81.8
Copper 384
Aluminum 229
TiS," 6.53
PEO 0.16
0.64

Full Cell from Eq. (7)

*Assumed to be that of TiO,
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Table 2. Material properties of cell and air

Thermal . '
conductivity Specific heat|  Density
0.64 0.83
3
cel W/m-K Jkg'K 7,523 kg/m
. 0.025 %
Alr W/m-K - 1.275 kg/m
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Fig. 5. Group numbering of battery cells.

Table 3. Maximum temperature of cell group
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Case
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4 331.56 33193 314.68 314.54
5 330.14 327.18 31191 311.13
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7 336.60 33198 31640 31261
8 33443 335.50 31524 31557

Table 4. Minimum temperature of cell group
Case

1 2 3 4
Group

1 303.39 303.24 30223 301.75
2 302.50 302.63 301.95 301.49
3 305.36 305.17 303.05 303.65
4 30444 303.14 302.10 301.77
5 303.46 303.81 30221 302.16
6 303.03 30293 30228 301.54
7 304.81 305.25 304.34 303.80
8 30599 303.79 303.07 301.90
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Fig. 6. Veolocity magnitude of rectangular shape.
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(b) Case 2

(c) Case 3 (d) Case 4

Fig. 8. Temperature distributions of various cases.
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