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Analysis of active piezoelectric energy harvester

CUI Yiliang, WANG Haifeng, LI Meng, SUN Kaili, LI Chunyu
(College of Mechanical &. Electrical Engineering. Qingdao University, Qingdao, Shandong 266071, China)

Abstract : Most of the existing piezoelectric traps are designed for a narrow frequency range of vibration, but the surrounding
environment has a very wide frequency range, and the frequency may also be subject to change, causing the problem of difficult
to achieve energy capture or capture inefficiency. In order to solve problem, a new T-type piezoelectric cantilever is proposed as
a capture energy structure in the paper. To begin with the aspects of structural design and circuit design, the static analysis,
modal analysis and resonance analysis of the structure are carried out and the natural frequency and excitation frequency of the
device are analyzed. The design and calculation of the power consumption and the loss of the components of the circuit are ana-
lyzed by the simulation and verification of the active capture energy circuit, and the active and passive techniques are compared
and analyzed, the simulation of the active capture circuit is verified by analyzing the power consumption of the circuit and the
maximum power obtained by the active technology is 5 times of that of the passive technology. And then the voltage-controlled
active boundary control method can be used for interface circuit design, taking the initiative to use each piezoelectric transduc-

tion cycle triggered by the electrical boundary conditions to effectively increase the input piezoelectric pump energy, and then
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increase output power. The way of utilizing the active trapping of piezoelectric materials is innovated, which has a positive

effect on the development of piezoelectric traps.

Keywords: sensor technology; piezoelectric effect; natural frequency; exciting force frequency; energy harvesting circuit
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