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Study on noise prediction by classification of noise sources of a
tip-jet driven rotor
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ABSTRACT: The noise sources of a tip-jet driven rotor can be separated by rotor blade noise and jet noise. The
rotor blade noise consists of thickness noise, loading noise, nonlinear quadrupole noise, and jet noise is divided
into nozzle momentum noise and jet radiation noise. The flow analysis for the prediction of rotor blade noise is
performed by CFD (Computational Fluid Dynamics) analysis, and the noise source of the rotor blade noise is
identified by simultaneously applying the permeable and impermeable surface based FW-H (Ffowcs Williams-
Hawkings) acoustic analogy. The nozzle momentum noise is obtained by permeable surface FW-H, and jet
radiation noise is predicted by using empirical method for the fixed-wing jet. Both of jet noises use nozzle exit
condition for noise analysis. The accuracy of the technique is verified based on the noise measurements of the
tip-jet driven rotor, and the unique noise characteristics of the tip-jet driven rotor is confirmed by spectrum
analysis.
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Fig. 2. Tip-jet driven rotor noise classification.
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Fig. 3. Truncated vortex tube model.
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Table 1. Permeable surface characteristic.

Surface type Rmax /Radius | Height / Chord
Surface 1 1.022 0.82
Surface 2 1.022 1.2
Surface 3 1.073 1.2
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Table 2. OASPL result of each noise source type.

Noise type OASPL (dB)
Thickness 97.33
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