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Theoretical Analysis and Experiment of Liquid Piezo-hydraulic
Energy Harvester

LI Zheng'? YANG Zhigang' KAN Junwu® LI Sheng® YAN Bo’
(1. College of Mechanical Science and Engineering, Jilin University, Changchun 130022, China
2. College of Civil Engineering, Jilin Jianzhu University , Changchun 130118, China
3. College of Mathematics Physics and Information Engineering, Zhejiang Normal University, Jinhua 321004, China
4. Liaoyang Qingyang Special Chemical Co. ,Ltd. , Liaoyang 111001, China)

Abstract; In order to improve the small intelligent components of vibration isolation, vibration reduction
and power generation capacity, a kind of liquid piezo-hydraulic energy harvester was designed, the use of
sheet deformation superposition theory under the action of concentrated load was established for the
electricity generating capacity of the circular piezoelectric vibrator displacement curve and calculation
model. Research results showed that the prisoner can implement the output voltage, which was
proportional to the driving voltage in a fixed frequency, output voltage of captive can increase with the
increase of system back pressure, power voltage was increased firstly and then decreased, and the best
voltage back pressure existed to maximize the voltage, and the best back pressure was affected by the
frequency. Mechanical and electrical equivalent model was established, by changing the circuit
impedance equivalent analysis, the results were consistent with the theoretical simulation results, the
established circuit model can true reflect characteristics of the theoretical model.

Key words: piezo-hydraulic energy harvester; circular piezoelectric disk; electromechanical equivalent

model
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