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A Study on the Cooling Performance Improvement of
Pouch Battery Thermal Management System for
Electric Vehicles
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(Abstract)

In many electric vehicles, large-capacity pouch-type lithium-ion battery packs are
mainly used to increase the mileage on a single charge. The lithium ion battery
should be operated within the temperature range of 25C to 40C because the battery
performance can be rapidly deteriorated due to an increase in internal temperature.
Battery thermal management system (BTMS) can give the suitable temperature
conditions to battery by water cooling method. In this research, the heat transfer
characteristics (the battery temperature distributions and the water flow characteristics)
were analyzed by CFD method to investigate the thermal performance of the cooling
plate with 4-pass water flow structure. Moreover, the effect of the presence of fins
between the battery cell was identified. The fins made smooth temperature
distributions between the battery cells due to the heat spreading and lower the
average battery cells temperature.
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Fig. 2 Structure of BTMS with metal fins and
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Table 1. Thermal properties of the battery thermal
management system[7]

Material plig/m™?] (0 [(JkgK] | K{W/mk]
Aluminum alloy 2700 893 170
Aluminum 2719 891 202.4
Battery cell 1780 1000 30

Table 2. Specifications of the battery thermal
management system([7]

Component Specification
Width: 209 mm(Ween)
Height: 170 mm(Heep)

Thickness: S(teen)

Material: Aluminum alloy
Width: 209 mm(Wr)

Fin Height: 170 mm(Hp)

Thickness: 0.4 mm(tp)
Fin Number: 147

Battery cell
(1BA)

Material: Aluminum
Thickness: 6
Channel width: 20
Channel height: 6

Cooling plate

Cell Number: 144
Unit cell heat generation rate(W):
9.6
- quick charging condition with
2C-rate
Total length: 815.4 mm(Lp)
Total width: 408(Wp)
Total height: 117(Hg)

BTMS




Fig. 3 Design of coolant water passage in the
cooling plate
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Fig. 5 Analysis results for coolant
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