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V2X-Based Predictive Thermal Management for Battery Electric Vehicles
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Abstract - This paper proposes a VZ2X-based predictive
thermal management method for battery electric vehicles.
Control-oriented models of the battery, cabin, and motor
are identified from experimental data using a multistep
prediction error method. Future speed and acceleration are
predicted through quadratic programming using traffic
signal and preceding vehicle information. The predicted
thermal loads are incorporated into model predictive
control to regulate component temperatures and optimize
thermal management energy use. Simulations over urban and
highway driving conditions yielded a speed prediction RMSE
of 11.75 km/h and a battery temperature RMSE of 0.45° C,
with an SOC decrease of 8.79%.
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Scenario 1: Driving Cycle and Thermal Actuator Commands
Driving cycle
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