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Abstract: In this study, low noise designs for a Savonius wind turbine were numerically investigated. As was reported in our
previous study, the harmonic components with a fundamental frequency higher than the BPF were identified as being
dominant in the noise spectrum of a Savonius wind turbine, and these components were a result of vortex shedding. On a
basis of this observation, an S-shaped blade tip is proposed as a means of reducing the noise generated by small
vertical(Savonius) wind turbines. This blade induces phase differences in the shedding vortices from the blades, and thus
reduces the noise from the wind turbine. The aerodynamic noise characteristics of the conventional and "S-shaped"
Savonius turbines were investigated by using the Hybrid CAA method where the flow field around the turbine is computed
using the CFD techniques and the radiated noise are predicted by applying acoustic analogy to the computed flow field data.
The degree of noise reduction resulting from the proposed design and its reduction mechanism were confirmed by comparing
the predicted noise spectrum of these turbines and the flow characteristics around them.
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Fig. 1 Configuration and cross-sectional view of a
Savonius wind turbine
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Fig. 2 Computational domain
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Fig. 3 Result of a grid refinement study
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Fig. 4 Predicted sound pressure spectrum of a Savonius
wind turbine
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Fig. 5 Snapshot of vorticity distribution during one
rotating of a Savonius wind turbine
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Fig. 6 Configuration of Savonius turbine blades; (a) the
original model, and (b) a low noise design model
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Fig. 7 Overlapped cross-sectional view of low noise
Savonius wind turbine blade
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Fig. 8 Comparison of predicted noise spectrum from the
conventional Savonius wind turbine and the
proposed low noise design of turbine

Fig. 9 Comparison of ISO contour of Vorticity for; (a)
original model and (b) modified models of 6=20°
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Fig. 10 Time histories of pressure at the monitoring
points located parallel to the rotation axis of the
turbine for; (a) the original model and modified
models of(b) 6=10° and (c) 6=20°
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Fig. 11 Variation of vorticity in z-direction at the
monitoring points located parallel to the
rotation axis of the turbine for (a) the original
model, and the modified models of (b) 6=10°,
and (c¢) 6=20°
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