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Abstract

Power battery is an important part of electric vehicles, which directly affects the performance of
electric vehicles, and liquid cooling system is one of the more efficient ways to dissipate heat, usu-
ally achieving higher cooling efficiency. In this paper, on the basis of the traditional serpentine flow
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channel and parallel flow channel, a single flow channel parallel cold plate and a double flow chan-
nel parallel cold plate are designed, and the cooling effect of the battery module under different
structures is compared and analyzed by using Fluent software simulation technology, and the opti-
mal cooling structure is selected. Explore the heat dissipation effect of the module under different
inlet flow rates and initial temperatures. The results show that when the inlet velocity is 0.35 m/s,
the temperature difference of the battery module meets the evaluation criteria, and increasing the
inlet flow rate can effectively reduce the temperature of the battery module, but the heat dissipation
effect is reduced when the inlet velocity exceeds 0.5 m/s. Lowering the coolant inlet temperature
can effectively reduce the maximum temperature of the module, but if the temperature falls below
a certain range, the temperature difference of the module will gradually increase.
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Figure 1. Single- and double-flow channel parallel cold plate structure
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Table 1. Physical and thermal characterization parameters of battery monomer

F 1 BB AYIESH SRS Y

S AR 1
FRFR 28 /AR 15
BUE LIV 3.2
W1 /(kg-m3) 2136.8
SHER/(W-mTk?) 29/29/1
EL /(T kg kD 1633
Table 2. Liquid cooling plate and coolant related parameters
2. AR SR ENREREH
MR ARk R v H1EH
PRI R Al
BIRFHE/(W-mLk?) 202.4
AR EL T /(T kg k) 871
PR/ (kgm™3) 2719
P EB R 50% . —fE +50%7K
R /(pas) 0.00394
B E/(kg-m™3) 1071.1
AHIE SRR /(W-m kD) 0.419
B ER LI/ kg k) 3485
U B 0.9
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Table 3. Battery pack temperature data at different discharge multipliers
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Figure 2. Simulated temperature cloud of battery module under different discharge multipliers
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Figure 3. Simulation cloud of cell temperature and runner pressure for different runners at 2
C discharge multiplication rate
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Table 4. Temperature and pressure distribution before and after runner optimization
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X TE 29.55 18.23 4,55 410.68
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Figure 4. Temperature distribution of battery module at different coolant inlet flow rates
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Figure 5. Coolant inlet flow rate vs. maximum battery pack temperature and cold plate pressure distribution
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Figure 6. Coolant inlet flow rate and temperature difference distribution
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Figure 7. Temperature distribution of battery module at different coolant inlet temperatures
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Figure 8. Distribution of coolant inlet temperature and module maximum temperature and temperature difference
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