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Investigation of the Pressure fluctuation by Large Eddy Simulation
for Predicting the Aeroacoustics of Rotating Machinery
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This paper describes pressure fluctuation to predict aeroacoustics from the fan of rotating machinery. Dipole and
quadrupole sound source are contained for aeroacoustics. However, the dipole sound source is dominant under the low
Mach number turbulence flow field in our experimental conditions. To predict the aeroacoustics, it takes into account
both pressure fluctuation in the turbulent flow field and sound propagation in the acoustics field. As the first step,
pressure fluctuation was investigated both Large Eddy Simulation (LES) and measurements under the low Mach
number condition in advance of noise prediction using flow field and acoustic field coupling. Through our study, it was
found that predicted pressure fluctuation power spectra density is in good agreement with experimental results not only

conventional structure but also optimized structure.
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Fig.3 Pressure sensor position
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Fig.4 Sound pressure level at each rotational speed
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Fig. 5 Sound pressure level comparison of
conventional structure and optimized structure
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Fig.7 Pressure fluctuation power spectrum density
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