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Study of Periodical Aerodynamic Noise Generated due to Tip
Vortex of a Propeller Fan (Influence on Number of Blades)

Soichi SASAKI* and Hiroaki MURAKAMI**

In order to discuss the major factor on the noise characteristics of a propeller fan, the influence of

the number of blades on the periodical fan noise generated due to the tip vortex is analyzed. The

influence of the tip vortex on the fan noise is argued by the measured internal flow. For the analysis of

the structure on the mean flow in the blade passage, the phase of the unsteady signal of the wake is

locked by the trigger signal synchronized with the rotation signal. The noise generated from the tip

vortex became 200 Hz even if the number of blades was different. We clarified experimentally that the

periodical noise due to the tip vortex became small according to the scale of the tip vortex.
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Fig. 1 Test impeller

Table 1 Main dimensions of impeller

Impeller P7 P14 P21
Number of Blades , Z 7 14 21
Chord (tip side), C (mm) 122
Diameter , D (mm) 613
Hub Tip Ratio , v 0.424
Thickness , ¢ (mm) 3
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Fig. 2 Experimental apparatus of the propeller fan for

measurement of the aerodynamic characteristics
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Fig. 3 Measurement method of the fan noise
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Fig. 4 Measurement plane for the internal flow
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Fig. 5 Measurement plane for the internal flow at the flow
field of blade tip side
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Fig. 6 Comparison of the aerodynamic characteristics by

the difference of the number of blades
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Fig. 7 Relation between the flow rate and the sound

pressure level of the fan noise
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Fig. 8 Comparison of the spectral distribution of the fan

noise in the different operation point
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Fig. 9 Noise characteristics of the blade passing frequency

noise and the periodical noise in 200 Hz
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Fig. 10 Velocity distribution in the meridian plane
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Fig. 11 Distribution of the velocity fluctuation on the
tangential component of the absolute velocity in the blade

tip side
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Fig. 12 Distribution of the velocity fluctuation of the
absolute velocity in the 200 Hz
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Fig. 13 Velocity distribution of the radial component in the

vertical plane
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