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A finite element model of sound propagation in flow duct with its
application to linear optimization
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Abstract: A finite element.modelis_presented for sound propagation in a flow duct with
an acoustic liner,which incorporates the major-practical effeets of wall impedance, variable
duct geométry and norr uniform flow:This model-is applied to simulate the duct liner effect
on reducing the noise\of a real‘higlespeed rotor. Both the distribution andreduction of the
sound pressure inside the duct and the optimized liner impedance are obtained. T he results
show that the present model can"be used for the design purpose of a duct liner in the practical

engineering applications.
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Fig. 2 Reflection and transmission coefficient s
of (m, n) mode for a conical duct;the inlet and
outlet radius are 0 0208 m and 0 02645m,
respectively; and the length of the transition

section is 0. 0207m.
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Table1 Comparison between the present method
and the transfer element method®! /when

the nommalized angular frequency is 50

/dB
Ma
m [9]

1 10 0 5.23 5.5

2 10 -0.5 1.53 1.76

3 20 0 13.23 13.1

4 20 -0.5 4.58 4.36

5 30 0 27. 82 29.62

6 30 -0.5 10. 73 9.82
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Fig.3 Schematic of the casing duct with

acoustic liner for J69 rotor
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Table 2 Transmission loss of the lined duct of
the J 69 rotor for different impedance values

/dB
1 1.6+ 1. 461 25.46
2 1.4+ 1. 641 20.59
3 1. 0+ 2.0i 11.68
4 0.8+ 1. 641 11.26
5 1.0+ 1. 461 16.41
6 1.3+ 1. 281 23.65
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