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Abstract: To improve the reliability and bandwidth of self-powered systems for environmental monito-
ring, a piezoelectric wind energy harvester with indirect excitation was presented. The piezoelectric
beam in the shell was excited by the turbo-excited vibration generated by the coupling of the cylinder
shell and wind. The proposed harvester had the advantages of high reliability and a wide dynamic ad-
justment range. This study introduced its structure and the principles of its operation while conduc-
ting theoretical and experimental research. The results show that the shell mass and piezoelectric
beam quality have considerable influence on the output voltage of the energy harvester. Specifically,
the output voltage increased with an increase in piezoelectric beam quality and decrease in shell mass.
In addition, an optimal load was determined to maximize the output power under different wind
speeds. The output power and optimal load were found to increase with increasing wind speed. When
the wind speed is 28 m/s and the external resistance is 600 kQ, the maximum output power is 0. 4 mW

under test conditions. Therefore, a reasonable shell mass and piezoelectric beam quality should be de-
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termined based on the actual range of wind speed to improve the capacity of the capture device.

Key words: indirect excited; piezoelectric power generation; wind energy harvester
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Fig. 1 Schematic diagram of wind energy harvester
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Fig. 3 Vibration model of wind energy harvester
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Harvester structure size and constant parameters
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Fig. 4 Wind energy harvester and test system
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