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Aeroacoustic noise generated in wind farms is often annoying and causes problems for residents in the

neighborhood. The objective of this study is to clarify detailed generation mechanism of aeracoustic

noise generated from wind rotors. Two models are studied by direct numerical simulation.

(1) Generation mechanism of aeroacoustic noise generated by interaction of flow, wings, and struts
We consider a two—dimensional model of wind rotor consisting of a moving array of wings and a fixed
array of struts. The generation mechanism of aeroacoustic noise is studied by direct numerical
simulation. Periodic boundary conditions are imposed in the direction of motion of wings. The
resulting quasi-one—-dimensional aeroacoustic waves are captured upstream of the wing array with
sufficient accuracy. Two peaks are observed in the power spectrum of the aeroacoustic noise. The
noise due to interaction of the wings and struts is identified by comparing the results to the case
without struts. It is also found that the struts affect the wing noise.

(2) Development of method for aeroacoustic noise reduction by placement of dummy struts
Placing an obstacle (dummy strut) in front of or behind a wind rotor changes the characteristics of
the aeroacoustic noise. The noise usually becomes large, but it can be reduced depending on the
position of the obstacle. We consider a two—dimensional model which consists of an incoming flow,
an oscillating cylinder, and a fixed cylinder and pursue configuration in which the noise is reduced.
It is found that significant reduction is achieved depending on the frequency of the oscillation and
the distance between the cylinders when the fixed cylinder is placed in front of the oscillating
cylinder. The reduction is mostly due to cancellation of the forces exerted on the two cylinders and
the inertial force of the oscillating cylinder and partly due to that the frequency of vortex shedding
lock—in to the frequency of the oscillating cylinder.




