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Study on Thermal Management of
Battery Module Considering Heat Generation from Busbars under Fast Charging Conditions
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[ Abstract ] In this paper, an electrochemistry-thermal coupling charging model of 3.7V/50Ah ternary lithium battery is
established. The correctness of the model is verified by the combination of simulation and experiment. The maximum relative error
of cell experiment and simulation temperature is 2.04%, and the absolute error of cell experiment and simulation voltage is
controlled within 0.1V. On this basis, a module heat generation model considering the heat generation effect of the busbars was
established to study the influence of busbar heat generation on the temperature field of the module. In order to improve the cooling
effect of the original cooling system where the water-cooled plate was placed on the bottom surface of the module on the top area of
the module, it was proposed to arrange the cooling plate on the side of the module and change the shape of the cooling pipeline
from serpentine to spiral, and analyze the cooling effect under two different cooling pipeline conditions, Subsequently, the impact
of coolant flow rate on the temperature field of the module was analyzed, and it was determined that the optimal coolant flow rate

was 0.5m/s. The average temperature of the bus body of the final designed cooling system module decreased by 16.873 C, the
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average surface temperature of the module top decreased by 14.353 “C, and the average temperature of the module cell body

decreased by 13.501°C.
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Table 1 Electrochemical thermal coupling parameters
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Table 2 Test cell parameters
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Fig.3 Verification curve of charging voltage at different
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