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Research on Underwater Acoustic Energy Harvesting by Piezoelectric Effect
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Abstract In order to solve the energy supply problem of underwater low-power unmanned equipment, a
method of capturing and collecting energy for underwater acoustics signals in specific frequency bands emitted by
underwater navigation equipment is presented. The mathematical modeling and simulation analysis of the energy
collector involved in the method are carried out to prove its theoretical feasibility. Experiments are carried out based
on simulation results and design parameters. It is found that when the underwater acoustic signal is 400 Hz and
186 dB, the maximum output voltage which is 2.69 V can be generated by using 30 mmx40 mm single-coated
piezoelectric ceramics. Energy is collected and stored by an energy collector, and the maximum output power is
315 nW, which proves that the method is feasible.
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Fig. 1 Working process diagram
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Fig. 2 Cantilever beam and equivalent model
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piezoelectric materials
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Fig. 7 3 vibration modes of double clamping structure
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Fig. 11  Piezoelectric ceramics and water tight treatment
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