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Abstract

As a widely used fluid machinery, the acoustical performance of axial flow fans has been paid
more and more attention. In this paper, an axial fan is taken as the research object, and the sound
field of the axial fan is numerically simulated by combining computational fluid dynamics and
computational aero-acoustics theory to obtain the sound source distribution and acoustical law in
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the fan basin. The steady-state flow field was simulated by using the Reynolds time-mean (RANS)
model. By setting monitoring points on the inlet, outlet and blade surface of the fan, the characte-
ristics of the sound source distribution and the variation of the fan sound field in the near field ba-
sin were studied. By combining large eddy simulation (LES) unsteady flow with Ffowcs Wil-
liams-Hawkings acoustic model, the acoustic field was predicted through an acoustic receiver
which was set up outside the fan flow field. Meanwhile, the accuracy of the numerical simulation
was verified by relevant experiments. It is found that the main noise of axial fan comes from dipole
source, which is mainly due to the change of pressure gradient. In the near field, the noise of the
fan appears relatively large sound pressure near the blade. The noise propagates over a long dis-
tance, and the sound pressure decreases in the whole frequency band, but the attenuation trend
remains unchanged.
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Figure 1. Grid of fan system structure
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Figure 2. Curle acoustic power per unit surface and Proudman acoustic power per unit volume. (a) Curle acoustic power per
unit surface; (b) Proudman acoustic power per unit volume
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Figure 3. Mesh-frequency cutoff
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Figure 5. Pressure nephogram near blade
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Figure 7. Frequency-sound pressure distribution. (a) Frequency-sound pressure of near field measuring points; (b) Frequen-
cy-sound pressure of front_1 m receiver
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