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Numerical simulation of the ducted-fan noise with finite thickness
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Abstract: To analyze the acoustic propagation of aircraft engine nacelle, predicting the
acoustic propagation of a varying cross-section ducted-fan with finite thickness, the fast
scattering method was discussed. The ability of the method in application to the sound prop-
agation problems with different pipeline thickness of ducted-fan shapes, including the equal
circular tube and variable cross-section tube has been demonstrated. If the pipeline thickness
is more than 2 percents of the radius, the pipeline thickness should not be ignored in the pre-
diction of the scattering sound field. The present method provides the theory basis for choo-

sing the ducted-fan thickness in the engineering.
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Fig. 1 Sketch of fast scattering method
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Fig. 2 Contours of instantaneous acoustic pressure
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Fig. 6 Sketch of the equal circular tube

7
s D=0m.,D=
0.0lm,D=0.0Z2m ,
., D=0.04m ,
1. 0m,
1%, )

—=—D=0m ——D=0.0lm
—4—D=002m —D=0.04m

SPL/dB

80 L 180°

(a) Ma=10

—&—D=0m —&—D=0.0l m
—&—D=0.02m ——D=0.04m

130
120
110

SPL/dB

100
90

80 -

(b) Ma=0.4

Fig. 7 Sound pressure level directivity figure of equal

circular tube with different wall thickness
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