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[Abstract] For the problem of high temperature and uneven distribution affecting the power and safety of
the electric vehicle during the battery management systems slave control board’s service, a commercial BMS slave
control board thermal analysis model is built and verified using the CFD theory and Icepak software. For the first
time under vehicle service conditions, temperature field analysis and thermal uniformity optimization research are
carried out based on the thermal analysis model. The BMS slave control board thermal simulation analysis shows that
the balancing and power supply modules exceed the BMS’s design temperature limit of 60 °C due to local heat accu-
mulation, with the maximum temperature difference of the entire BMS slave control board being 21.0 ‘C. A heat dis-
sipation path analysis of the BMS slave control board is further carried out, and heat dissipation optimization design
is realized by altering the distance, layout of the balancing resistor, PCB substrate and adding thermal pads. By in-
creasing the heat dissipation capacity of the BMS slave control board, the highest temperature of the BMS slave con-
trol board can be controlled below the design limit of 60 ‘C, and the temperature difference of the entire circuit
board can be reduced to 6.9 “C, which enhances the safety and reliability of the BMS slave control board under actu-
al vehicle service conditions, providing theoretical methods for the thermal design and optimization of the BMS
slave control board.
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analysis; heat dissipation optimization
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