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Abstract: This paper aims to compare and study the cooling performance of a battery system in accordance
with the inlet and outlet geometry of the air passage in an EV. The arrangement and the heat source of the
battery module were fixed, and the inlet/outlet area and its geometry were varied with the analysis of the
cooling performance. The results of this study provide suggestions for the air flow stream line inside of a
battery, the velocity field, and the temperature distributions. It was confirmed that the volume flow rate of air
should be over 400 m’/h, in order to satisfy conditions under 50°C, which is the limit condition for stable
operation. It was also revealed that the diffuser outlet geometry can improve the cooling performance of
battery system.
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Table 1 Specifications of battery module

Description Specification
Nominal voltage(V) 18 (Max. 20.5)
Rated capacity(A) 122.5
Discharging end voltage(V) 15
Charging voltage(V) 20.5 £ 0.05
Charging current(A) 61.25
Discharging current(A) 61.25
Operating temperature(°C) -25 ~ 65

260 + 35(BMS)mm

Sub pack

Fig. 1 Schematics of battery module
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(a) Base case(Casel) (b) Diffuser inlet(Case2)

(c) Nozzle inlet(Case3) (d) Diffuser outlet(Case4)

"%

(e) Nozzle outlet(CaseS)  (f) Diffuser inlet/outlet(Case6)
Fig. 2 Schematics of battery pack and cases
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Table 2 Condition for numerical analysis

Heat An;l;;ent Inlet | Outlet Inlet

Case | source area area flow

(W) temperatur (mz) (mz) rate

e (K) (m’/h)
Case 1 1 100,
gase § 1i5 200,

ase

Case 4 15 298.15 0.222 s 300,
Case 5 0.8 400,

Case 6 1.5 500
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Fig. 3 Effect of inlet geometry on the temperature
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Fig. 4 Effect of inlet geometry on the maximum
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