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ABSTRACT

In order to investigate low frequency swishing noise of wind turbines, acoustic source model using

a singularity in circular motion is introduced to derive analytic solution of Lowson acoustic analogy

in time domain. Results in time and frequency domains computed by the solution show apparent

modulation of amplitude and frequency. The solution indicates that time histories of acoustic pressure

at receiver points varied significantly according to receiver’s directional location, even when the re-

tarded time distributions are similar. However, the corresponding time-averaged spectra of sound pres-

sure at the receiver locations where the retarded time distributions are almost same are not sig-

nificantly different. It can be inferred from these results that the time-averaged sound pressure spec-

tra which cannot take into account the detailed difference in the time-variation of wind turbine noise

may not represent the sound quality of wind turbines due to its swishing. Finally, as an introduction

of procedure to quantify low frequency swishing noise level, relative variation of overall sound pres-

sure level is obtained using tonal low frequency noise model.
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Fig. 1 Schematic description of simple singularity in
circular motion
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Fig. 2 Total acoustic pressure p, and acoustic pressures
due to near-field term p, and far-field term py
obtained by exact solution; (a) Acoustic along
with blade rotational angle in a receiver time;
(b) Corresponding spectrum
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