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Abstract: A metamaterial structure for acoustic-electric energy conversation and circuit sys-
tem combining Helmholtz resonance effect and piezoelectric effect was designed, and the energy
band structure of the metamaterial was analyzed by the transfer matrix method. The piezoelectric
sheet was used as the Helmholtz resonator substrate to form a metamaterial structure through an
array. When the incident noise frequency was consistent with the resonance frequency, the acous-
tic-electric conversion efficiency was the highest. Using COMSOL to simulate the metamaterial
unit and the system respectively, the effect of the metamaterial unit on noise suppression was ver-
ified. The influence of the series-parallel mode of the metamaterial unit on the efficiency of acous-
tic-electric conversion was studied. A rectifier bridge was used to design an alternating current/di-
rect current converter, and super capacitor was adopted to design the energy storage circuit. The

test results showed that the optimal direct current load of the designed metamaterials system
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for acoustic-electric energy conversion was 250 kQ. With the incident driving of the sound wave

at the resonance frequency, the maximum acoustic-electric power of the system was 1 523 pW,

which realized the energy conversion, conditioning and energy storage of acoustic-electric.
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