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Helmholtz effect and Venturi effect compound transducer design
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Abstract: In order to reasonably obtain energy from the environment to provide energy for wireless sensor
networks and microelectronic low-power devices, this paper proposes a Hemholtz effect and Venturi effect
composite transducer structure, which collects the energy in the environment and converts it into electrical
energy. The device is mainly composed of a Venturi tube and a Helmholtz resonator. Acoustic-structure-
electric multi-domain coupling simulation results show that the peak value of transducer transmission loss and
the maximum value of electric energy both occur at 245 Hz, and the energy conversion efficiency is the highest
when the system is in resonance. The rectifier bridge conditioning circuit and the super capacitor energy storage
circuit are designed, and the drive capability test of the transducer is carried out. The results show that the
highest voltage generated by the transducer appears at the natural frequency of the structure at 245 Hz, and
the calculated power is 128.79 uW. The deviation between the experimental and theoretical calculations is
3.36%; the transducer unit can generate a voltage of 0.1148 V under the action of the air compressor with a
pressure of 2 kPa.
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