An Experimental Study on the Effects of Non-uniform Inlet Flows
upon Tonal Radiation from an Axial-type Propeller Fan
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ABSTRACT

The acoustic signatures from a propeller fan under non-uniform inlet flow conditions were
measured to reveal the mechanism for tonal radiation. Experimental studies were carried out by
generating non-uniform turbulent flows with circumferential and radial components of harmonic
incoming gust deliberately. This paper reports the measured acoustic power exponents and
cross—spectra for circumferential and radial disturbances at a specified flow-rate coefficient.
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Fig. 4 Distributions of mean axial velocity for three
radial flow conditioners
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Table. 1 Sound power indices of rotational speeds for
the cases of non-uniform inflow condition

TL Sound power
¢ | (turbulence slope(m)
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P,= 0.340 17.112 4513 5.675
P,= 0.344 18210 4951 5.691
pP,= 0.348 16951 5117 5956
Py=1 | 0362 16.502 5562 5930
Py=2 | 0340 18494 5.065 6.044
Py=3 | 0343 14.017 5.166 5.772
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Table 2 Sound energies at tonal components of each
Strouhal number for the cases of uniform and
non-uniform inflow conditions
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