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ABSTRACT

This paper explores the feasibility of installing an intelligent energy-management system unto a
range-extender hybrid motorcycle. Firstly, the hybrid powertrain system of the motorcycle is designed,
including the engine generator, lithium iron phosphate battery, and the drive motor. Mathematical
models of these power components are thus obtained. Secondly, experimental data and expert
knowledge are integrated in line with fuzzy logic to design a fuzzy rule base. This fuzzy system

coordinates the power output of the engine generator and the battery based on the motorcycle’s power
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demand and the battery’s state of charge (SOC ) to meet the power requirements of the motorcycle. It

addresses issues such as excessive battery charge-discharge and significant fluctuations in engine

generator output observed in traditional energy management system modes. Thirdly, a simulation

program for motorcycle travel is developed using the Matlab software platform. The simulations are

conducted under the European Union's ECE40 driving cycle and road gradient to compare with each

other the performance of three different methods: constant power generation, power tracking

generation, and the proposed intelligent energy management system. Last, the simulation results

validate the superiority of the method proposed in this paper.

Key Words: range-extended electric motorcycle, hybrid power, energy management, fuzzy logic system
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