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Study of Aerodynamic Noise Source of Periodical Noise
Generated from a Micro Wind Turbine

by

Soichi SASAKI* and Ryo SAKADA**

In this study, the relationship between the periodic noise and the aerodynamic noise source of a

wind turbine is discussed. The aerodynamic characteristics and the noise of the actual wind turbine

were measured by wind tunnel; the flow around the impeller immersed in the uniform flow was solved

by numerical simulation. In the observed wind turbine, when the mainstream velocity was 7.4 m/s or

more, the power coefficient became the maximum at the tip speed ratio 8. When the mainstream

velocity became fast in the driving condition of the maximum power point, the aerodynamic noise

became large due to the periodical noise in the vicinity of the 1000 Hz and the broadband noise in the

high frequency domain. The noise sources were concentrated at the leading edge and the trailing edge

on the suction surface side. We indicated that the pressure fluctuation of the leading edge was the noise

source of the periodical noise.
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Fig. 1 Experimental apparatus of a micro wind turbine

Table 1 Specifications of the wind turbine

Diameter of Impeller 1170 mm
Number of Blades 3
Specific Power 400 W
Initial Velocity
) 1.51 m/s
(for rotation)
Initial Velocit
nitial Veloci y. 3.58 m/s
(for power generation)
Ono-Sokki
Torque Meter
SS-020 (2.0 Nm)
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Fig. 2 Suction type wind tunnel
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Fig. 4 model for the computational fluid dynamic
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Fig. 6 Noise characteristics
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(b) Tip speed ratio

Fig.7 Comparison on the noise spectra generated from the

wind turbine
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Fig.8 Distribution of the velocity in the wake
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Fig.9 Distribution of the velocity fluctuation in the wake
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Fig. 10 Pressure fluctuation distribution on the blade chord
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Fig. 11 Spectral distribution of the pressure at the leading

edge
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