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Equivalent Circuit Simulation of Vibration-based Piezoelectric Energy
Harvester Under Multiple Modes

WANG Hongjin, MENG Qingfeng
(School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract; The equivalent simulation circuit model of multi-mode piezoelectric vibration energy harvester con-
nected with an AC-DC nonlinear load circuit is established by combining the methods of finite element analysis and
electronic circuit analysis. The equivalent circuit parameters of the piezoelectric energy harvester are determined by
using finite element analysis software ANSYS. Based on these parameters, the equivalent simulation circuit model of
piezoelectric vibration energy harvester under a nonlinear load circuit is established and the fast simulation of the out-
put voltage and power of piezoelectric energy harvester is realized using PSPICE software. The simulation results
show that the output voltage and power of the piezoelectric vibration energy harvester connected with nonlinear load
circuit can be easily obtained by this equivalent simulation circuit model, which can not be solved only by the finite
element analysis software ANSYS own, This equivalent simulation circuit model not only provides a convenient and
effective method for predicting the electric energy of vibration-based piezoelectric energy harvester with multiple
modes, but also lays a foundation for solving the output power prediction of piezoelectric vibration energy harvester
connected with any complicated nonlinear load circuit.
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