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Numerical Study on Discrete and Broadband Noise Generated from
Horizontal Axis Wind Turbine Blade

"Ki-Wahn Ryu, Byung-Min Yu
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Abstract : Numerical calculation for the 1MW class horizontal axis wind turbine blade has been
carried out to estimate the magnitude between discrete noise and random noise. Farassat formula
1A was adopted to get the discrete noise signal, and blade element momentum theory was used to
obtain the distribution of the aerodynamic data along the blade span. Fukano's approach was also
adopted to calculate the unsteady aerodynamic random noise due to the Karman vortex generation
at the trailing edge of the wind turbine blade. From the noise prediction for the 1MW class
horizontal axis wind turbine, the frequency band of the discrete noise lies in the infrasound region,
and that of the random noise lies in the audible band region.
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Table 1. Main design parameters

Parameter Value
Rated power, P (kW) 1,000
Number of blade, b 3
Rated wind speed (m/s) 12
Design tip speed ratio, A 7
Design RPM 26.47
Rotor diameter, D (m) 60.3
Airfoil 6 airfoils
Hub height, H (m) 60.3
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Fig. 6 Loads distribution along the blade span
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