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Abstract: A fast prediction method for rotational noise of multi-propellers was presented in order to
study the mechanism of synchrophasing noise reduction of multi-propellers. Combined with the strip
theory and the Hanson frequency domain model, this method was used to predict the noise of single
propeller, and the model was extended to consider the direction of rotation in the case of multi-propellers
based on linear theory. The proposed method had a single point prediction time of only 20 ms and an
maximum error of 4.03 dB when compared with experiment data from literature. The parameters affecting
its performance were investigated. The results indicated that the flight altitude, Mach number, and
installation distance had a small impact on the noise reduction performance, ranging from 1 dB to 5 dB,
while the number of blades and rotational speed had a larger impact, ranging from 8 dB to 10 dB. The

noise reduction effect was more significant for multi-blade configurations and multi-rotor aircraft.
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Fig. 1 Force analysis on blade elements
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Fig. 2 Blade surface load distribution curves
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