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Thermal Management Strategy for Electric Vehicle Fast Charging
Module Based on Predictive Control
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Abstract: Electric vehicle fast charging piles are prone to overheating of power devices under high-power operation,
causing potential safety hazards. However, the existing cooling strategy adopts a rule-based forced air cooling method, and the
cooling fan rotates at a high speed and generates large environmental noise. To protect the thermal safety of core components
in the module while optimizing the cooling regulation strategy, an optimal thermal management method for electric vehicle
fast charging module based on data-driven model predictive control (MPC) is proposed. This method adopts a data-driven
method to construct a prediction model of module temperature distribution based on the long short-term memory neural
network, and it combines MPC to control the fan speed, thus optimizing the thermal management strategy for the fast charging
module and reducing the fan noise. Through experimental tests, it was verified that this method can effectively reduce the
average fan speed by 1 293 rpm and reduce the average noise by 4.99 dB while ensuring that the key components are not
overheated, which ensures the thermal safety of core components and the durability of the cooling fan.
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Tab. 1 Information about basic parameters of

charging module
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Fig. 1 Charging curves for Chevy Bolt condition and NIO
ES6 condition
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Fig. 2 Battery charging simulation test and data

acquisition platform
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Tab. 2 Output target of LSTM temperature prediction model

and the corresponding maximum allowable temperature
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Fig. 4 Analysis of correlation between key input signals

and output temperatures
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Fig. 5 Flow chart of model predictive control
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Tab. 4 RMSE of LSTM temperature prediction
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Fig. 6 Comparison of fan speed and noise under Chevy

Bolt condition
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Chevy Bolt condition
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