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ABSTRACT

The improvement in the battery performance and life using a battery thermal management system directly
affects the improvement in the performance, life, and energy efficiency of electric vehicles. Therefore, this
study numerically analyzed the heat exchange processes between the coolant inside the cooling plate channel
and the heat generated by the battery. The cooling performance was analyzed based on the average
temperature, temperature uniformity, and the maximum and minimum temperature differences of the battery. A
performance difference existed depending on the coolant inlet temperature but showed the same tendency of
cooling performance according to the shape of each plate’s channel. Type 1 showed the best results in terms
of battery temperature uniformity, which is the most important measure of battery performance; Type 2
showed the best results in terms of the average temperature of the battery; and Type 3 showed the best
results in terms of the maximum and minimum temperature differences of the battery compared with that of
the other cooling plates.
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Fig. 1 The schematic shape of the battery cooling
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Fig. 3 Dimension of the cooling plate channel
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Table 1 Configuration reference conditions for a cooling

plate size with water cooling

Specification Physical Values
Cooling Plate Size (L;, X L,) | 411 mmx611.5 mm
Port Size of Cooling Plate (Z;) 47 mm
Height of Channel 2.5 mm
Heat Source 2300W
Coolant Inlet Temperature, 7= 20°C, 24°C
Coolant Volume Flow Rate 2 Ipm
AT e
Ambient Temperature 300K
Thermal Conductivity of Al, & 237W/m*-K
Density of Coolant (water), p 997.561kg/m’
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Fig. 4 Average temperature of battery according to
channel type and coolant volume flow rate
for coolant inlet temperature: (a) 20C, (b) 24C
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