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Medium-Large Horizontal Axis Wind Turbine Noise Analysis
Considering Blade Passing Frequency Noise and Retarded Time
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ABSTRACT

Aerodynamic noise generated from wind turbines is predicted by it's classified source mechanisms using

computational method. BPF noise according to the blade passing motion, is modelled on monopole and dipole sources.

They are predicted by Farassat 1A equation. Airfoil self noise and turbulence ingestion noise are modelled upon

quadrupole sources and are predicted by semi-empirical formulas composed on the groundwork of Brooks et al. and

Lowson. Retarded time is considered, not only in low frequency noise prediction but also in turbulence ingestion

noise and airfoil self noise prediction. Wind turbine noise emission of a 3MW wind turbine and

a 600 kW wind

turbine, standing for large and middle sized wind turbines, is analyzed.
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P’ : acoustic pressure

Py : density of air

¢ : speed of sound (air)

St : Strouhal number

G : shape functions

K : amplitude functions

Dy : directivity factor

" : boundary layer displacement thickness
: angle of attack

L :blade panel semi span

r :distance between. source and observer
6. : angle between observer and chord line

C

1=

¥, :angle between observer and span line

s : suction side

p : pressure side

TIN : turbulence ingestion noise

ASN : airfoil self noise

TBLTE : turbulent boundary layer trailing edge noise
SEP : separation side trailing dege noise
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LBLVS : laminar boundary layer vortex shedding noise
TIP : tip noise
TEBVS : trailing edge blunt vortex shedding noise
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