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Electromagnetic-piezoelectric Composite Wind-induced Vibration Energy Harvesting
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Abstract: At present, with the vigorous development of power Internet of Things, wireless sensor networks composed of various
sensor terminal devices and small wireless base stations have become an important part of the perception layer of power transmission
Internet of things. However, the continuous and reliable power supply of distributed sensor nodes in outdoor transmission lines is a
key problem that needs to be solved at present, and the environmental micro-energy acquisition technology provides an effective
solution for the self-driven power supply of sensor nodes in transmission lines. To address the continuous power supply of distributed
monitoring nodes for transmission lines in outdoor environments, this paper designs an electromagnetic-piezoelectric hybrid
energy-harvesting system based on a suspended antivibration structure, targeting both the ambient wind energy around transmission
lines and the conductor’s micro-aeolian vibration energy. By integrating the suspension structure of the wind cup with the
anti-vibration structure of the wire, a wind-driven electromagnetic power generation unit and a vibration-driven vibration damping
piezoelectric power generation unit are designed. Furthermore, a power management strategy with undervoltage locking function is
proposed to provide standardized DC output for wireless sensor nodes. Compared with the traditional rectifier charging power supply
mode, the power management circuit reduces the power consumption by 94.7%, which can realize efficient and continuous power
supply for sensor nodes. The electromagnetic-piezoelectric composite energy acquisition system designed in this paper provides a
new solution to solve the problem of green, continuous and reliable power supply of online monitoring sensor nodes of transmission
lines.
Key words: transmission lines; self-powered; suspension structure; antivibration structure; electromagnetic power generation;
piezoelectric power generation; power management
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Fig. 4 Transmission Line Simulation Platform
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