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Study on a Micro Piezoelectric Wind Energy Harvester with a Proof Mass *
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Abstract: Micro wind energy harvesters based on wind-induced-vibration mechanism, which convert wind energy
into electrical energy, are promising in such fields as wireless sensing network and so on. The vortex shedding
frequency is directly proportional to the wind velocity. The output power of a wind energy harvester is high when the
vortex shedding frequency is close to the natural frequency of the harvester. The frequency of the wind energy
harvester needs to be decreased when we want to use it in low velocity wind environments. Proof masses were added
onto wind energy harvesters to improve the output power under low velocity wind loading. For a cantilevered
piezoelectric wind energy harvester with a proof mass,the lumped parameter modeling method was used to derive the
frequency expression. For a prototype of micro cantilevered piezoelectric wind energy harvesters, experimental results
show that the introduction of the proof mass decreases the critical wind velocity from 17.2 m/s to 13.5 m/s.
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