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A new energy-harvesting system with piezoelectric elements is proposed in
this study. The system is composed of a cylinder and thin plates at both ends. The piezoelectric
elements are installed at the centers of both plates, and one side of each plate is subjected to a
harmonic or random point force. In this system, vibration energy is converted into electrical energy

via the piezoelectric elements. In addition, the acoustic energy radiated from the plate induces a
self-sustained vibration at the other plate via mechanical-acoustic coupling. The characteristics
are estimated theoretically and experimentally from the electric power in the electricity
generation, the mechanical power supplied to the plate and the electricity generation efficiency
that is derived from the ratio of both types of power. In particular, the electricity generation
efficiency is one of the most appropriate factors to evaluate the performance of electricity
generation systems.
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6: FFT Analyzer

1:Vibration generator
2: Load cell 7: Multifunction generator

3: Acceleration sensor 8: Piezoelectric element

4: Condenser microphone  9: Resistance circuit
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