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Simulation of operating characteristic of free piston linear engine

MA Zongzheng' , WANG Saifei'”, TANG Juan®*, ZHANG Shuangfei’
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Abstract; For the free piston engine (FPE) , a simulation model is established based on MATLAB/Simulink to
analyze the influence of the rotor mass and external load on the electromagnetic force and work. The simulation
results show that the model can be used to simulate the FPE working process. The FPE can not work when the
actuator mass is less than 3 kg which indicates that the actuator mass should be big enough. And the
electromagnetic force increases with the actuator mass increasing when the actuator mass is bigger than 3. 3 kg.
The power of the electromagnetic force reaches the maximum value 1. 42 kW when the actuator mass is 3. 7 kg.
It also shows that the peak value of the electromagnetic force decreases with the external load increasing and the
power of the electromagnetic force increases first and then decreases with the external load increasing. And the
power of the electromagnetic force reaches the maximum value 2. 10 kW when the external load is 8 ().

Keywords : free piston engine; operating characteristic ; simulation; actuator mass; electromagnetic force
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