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Experimental and Theoretical Study on Main Noise Sources and Its Radiations of
Upwind Wind Turbines
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ABSTRACT

In this paper, the main noise sources and its radiated noise levels of upwind horizontal-axis wind turbines are
experimentally and theoretically investigated. Theoretical predictions for indentifying the dominant source locations
are made by using the empirical noise prediction model of Brooks et al. (1989) for the airfoil self noise. Through the
comparison of theoretical results with the experimental results, turbulence-boundary-layer-trailing-edge (TBL-TE)
noise is revealed to be the dominant source over all frequency range and separation and stall (S-S) noise is possibly
important in the relative lower frequency range compared with TBL-TE noise.
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Table 1 Target Wind Turbine Specification

Rated power 750 kW
Rated wind speed 12 m/s
Range of wind speed 3-25m/s
Power control Blade pitch
Tip speed ratio 7.5
Nominal rotor speed 25 rpm
Range of rotor speed 9-25 rpm
Rotor diameter 50.0 m
Hub height 50.0 m
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Fig. 2 Comparison between measured wind turbine noise
and each predicted noise source.
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Fig. 3 Comparison between measured noise and predicted
noise of main sources with air attenuation.
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