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Numerical Fluid Simulation of a Flat Plate Under Large-Amplitude Torsional Vibration
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Abstract: Propeller-type wind turbines are widely used for wind power generation. However, blade rotation creates a wake flow which
has a highly turbulent flow. In this study, we focused on the flutter vibrations of multiple flat plates to restrict the vibration mode to
torsional motions. Previously, three flat plates arranged in series showed flutter in all plates. The oscillating multiple flat plates and
piezoelectric elements could achieve power generation. In the experiment, the torsional amplitudes of the first and second flat plates
were equal to or greater than that of a single flat plate. However, the torsional amplitude of the third flat plate was approximately half

that of a single plate. Therefore, we used CFD analysis to study the flow patterns of oscillating flat plates.
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Figure 3. Relationship Between Wind Speed and
Torsional Amplitude (Three Flat Plates)

Figure 4. Computational Domain
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(a) Pressure Distribution

(b) Velocity Distribution
Figure 6. Wind Speed of 6 m/s

(b) Velocity Distribution
Figure 7. Wind Speed of 7 m/s
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