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2 Energy Management system (EMS)
3 energy management strategies
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Abstract

Fuel consumption in the transportation has been rising in recent decades and consequently, it
has increased pollution and environmental footprint. To address this worldwide problem, the
aim of this study is to design a high-level controller with the capability to be implemented to a
hybrid electric car in real time, while optimizing fuel consumption and drivability. To achieve
this goal, nonlinear model predictive control is utilized based on the longitudinal dynamics of
the powertrain. First, the controller is designed for a specific reference. In the next step, the
controller is set for a wide range of reference inputs, through tuning the weighting parameters
of the optimal control problem. It ultimately shows that all control targets are satisfied. Also
applying the proposed energy management system to the powertrain model leads to
considerable fuel consumption reduction. Meanwhile, the controller has the capability of being
implemented in real time while considering the complex dynamics of the system.

Keyword: "Hybrid electric vehicles", "Energy management system”, "Model predictive
controller”, "Fuel consumption™



