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Energy harvesting characteristics on curvature based PVDF
cantilever energy harvester due to vortex induced vibration
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2}F-87]1%15(Vortex Induced Vibration, VIV)2 RAIA| 7] 32, VIV L] A 0. 2 I @|2 1 PEH| 25 He7}
7R A2 AA A8S S A7) dl 583 8otk a4 HdlQl 3w PEHS| 222 Polyvinyline
Di-Floride(PVDF) ¢}4 &0 g2 A 50| t}oFs 50 mm, 130 mm, 210 mm 2dof 9-42-0.1 m/s ~ 0.50 m/s =2
A510] VIV ofgt PEH®) =22l o) iaks Baslaih, 28 Wo) 2855 2 20| VIV/ Lpehdar,
o] Z7FE VIVZ| o] Yepsitt, 22 5 QIgh 5243 g4 Hgto] VIV Y] Ao aupalo|glar AE |l of
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SR OY: 45 oL 7] S|, ol 7] ShH| 28 2, 2 ]z, k8 §-7] 21, Polyvinyline Di-Floride (PVDF)

ABSTRACT: When designing an underwater Piezoelectric Energy Harvester (PEH), Vortex Induced Vibration
(VIV) is generated throughout the cantilever through a change in curvature, and the generation of VIV increases
the vibration displacement of the curved cantilever PEH, which is an important factor in increasing actual power.
The material of the curved PEH selected a Polyvinyline Di-Floride (PVDF) piezoelectric film, and the flow
velocity is set at 0.1 m/s to 0.50 m/s for 50 mm, 130 mm, and 210 mm with various curvatures. The strain energy
change of PEH by VIV was observed. The smaller the radius of curvature, the larger the VIV, and as the flow rate
increased, more VIV appeared. Rapid shape transformation due to the small curvature was effective in generating
VIV, and strain energy, normalized voltage, average power, etc. To increase the amount of power of the PEH, it
is considered that the average power will increase as the number of curved PEHs increases as well as the steep
curvature is improved.
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Fig. 1. Types of UWVEH with materials.
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Fig. 2. Cantilever type of the UWVEH.
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Fig. 3. (Color available online) Nondimensional voltage response (absolute value) of the PVDF with respect to

time and its frequency spectrum,
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Table 1. Model of the curvature based cantilever
PVDF energy harvester,

Model name | Curvature Length Thickness
Model I Flat plate 100 mm 5.0 mm
Model 11 210.0 mm 100 mm 5.0 mm

Model 111 130.0 mm 100 mm 5.0 mm

Model IV 50.0 mm 100 mm 5.0 mm
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Fig. 6. (Color available online) Vortex induced velocity
field of the PEH at the flow velocity of 0.1 m/s,
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