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Abstract: Aiming at the problems of low energy harvesting efficiency in traditional single wind-
induced vibration piezoelectric vibrator, a hybrid piezoelectric vibrator was proposed based on rotational
magnetic force and wind-induced vibrations. With the wind energy from an underground mechanized mining
face as the research backdrop, a hybrid piezoelectric vibrator model was conceived. A magnetic coupling
model was formulated to elucidate the magnetic variation traits of the piezoelectric vibrator across various
magnetic moments. A simulation was conducted to scrutinize the flow field characteristics of the designed
piezoelectric vibrator. Lastly, experimental validation was executed to substantiate the power generation
performance of the piezoelectric vibrator. The results indicate that the overall power generation of the de-
signed piezoelectric vibrator increases with the diameter ratio, and there is an optimal magnetic moment and
aspect ratio for achieving the best power generation performance of the hybrid piezoelectric vibrator. When
the wind speed v=3.5 m/s, the maximum power generation reaches over 0.72 mW. Compared with a
single wind-induced vibration piezoelectric vibrator, the proposed hybrid piezoelectric vibrator with rotating
magnetic force and wind-induced vibrations increases the power generation by more than 166. 7 5.

Key words: piezoelectric vibrator; wind-induced vibration; rotational magnetic force; magnetic mo-
ment; aspect ratio; power generation performance
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Tab.1 Actual wind speed test results at a Mine
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Fig.1 Hybrid piezoelectric vibrator model
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Fig.3 Magnetic force in vibration direction of

piezoelectric vibrator under different magnetic moments
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Fig.4 Schematic diagram of flow field parameters
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Fig.5 Flow field under different length-diameter ratios
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Fig.13 Power generation performance of cylindrical
piezoelectric vibrator with interference at different

diameter ratios D,/D,
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Tab.4 Comparison of power generation performance

of different methods
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