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ABSTRACT: In this paper, the power of the energy harvesting circuit using the PVDF (Polyvinylidene fluoride)
piezoelectric sensor transformed by vortex was analyzed. For power analysis, a general bridge diode rectifier
circuit and a P-SSHI (Parallel Synchronized Switch Harvesting on Inductor) rectifier circuit with a switching
circuit were used. The P-SSHI circuit is a circuit that incorporates a parallel synchronous switch circuit at the input
of a general rectifier circuit to improve energy conversion efficiency. In this paper, the output power of general
rectifier circuit and P-SSHI rectifier circuit is analyzed and verified through theory and experiment. It was
confirmed that the efficiency was increased by 69 % through the experiment using the wind. In addition, a circuit
for storing the harvested energy in the supercapacitor was implemented to confirm its applicability as a secondary
battery.
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Fig. 1. (a) Fluid flow visualization by vortex, (b) vibration
of piezoelectric sensor by vortex.
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Fig. 2. PVDF piezoelectric sensor.
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Fig. 3. Block diagram of piezoelectric energy harvesting
circuit.
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Fig. 4. (a) General energy harvesting circuit, (b) output
voltage waveform of piezoelectric sensor.
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Fig. 5. (a) P-SSHI energy harvesting circuit, (b) output
voltage waveform of piezoelectric sensor.
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Table 1. Parameters of each variable applied to the
simulation.

Parameters Value
a (N/V) 2.6751 x 10°
C, (F) 29.34 x 107
Y 0.4
w(=2rxf) 2w %2
u,, (m) 1.5x10°

(a) (b)

Fig. 8.(a) Experiment set up, (b) output voltage
waveform of piezoelectric sensor.
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of piezoelectric sensor.
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Fig. 17. Energy storage circuit design of supercapacitor.
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