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Effect of numerical dissipation and extended-grid on sound

propagation in computational fluid dynamics
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(School of Power and Energy,
Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: A sinusoidal acoustic-wave with known dispersion-relation was ‘propagated
through a two-dimensional duct using-a finite-volume scheme, showing/that a rough estimate
of around 40 points per wavelength under second order aceufacy was sufficient to preserve
the wave. Adding an extended coarse grid out-ef the computational region could reduce the
unwanted boundary reflection. A\ guideline of the extended-grid’s length and axial size for

the good effect of absorbing the boundary reflection with less computation was provided.
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Table 1 Computational conditions of 2-D test

ZH NE AT
CFD #& )% FEHE Re/10° 1
BWESH B 1 131 2 By
BOLR Kt Ax/Ay 1.0
K& BT
fmEHa o/ 0
- P49 T 6 % Ma 0.4
, , 5,10,
. B 1) P %0 20. 10
V)lulﬁjﬁi*ﬁ &-jﬁ( N, . B
SRR 80, 160
. 1.1,1.5,
L% & 1.1

3.0,5.0

1P R R A N, SRR € E
SCANF

2z
Ny = Ay (1)
f= —2—— (2
cky /11— Ma?

P13 RS s 2 18 H R A0 O 1) e
] A T S g A RO ke DR T MY 1Y & Bl ALK
BBl CFD BB B R Ay=2. 5 mm . F#%
KIEWAREE 1. W58 40 £ i 288 K.,
TR E 101 kPa. 753721 ¢ i in 9 1 1 40 8l 7
3 J7 ] 2 TE 5L Y MR AR 12 58 43 /0N W Y 2
S g, DU AR LR R e BE A% B Z20m (GX HLH 130
dB SPL(sound pressure leveD) 8 2%) , {8 JE f7 48
1y p=89 Pa. iy A B 12 OB N

p= pexplot —ikyy) (3)

AW = i & A
al “TAx .—t al

it < [ = it

Bl THE MR EE
Fig. 1 Schematic of 2-D test grid
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Fig. 2 2-D test case’s amplitude decay for CFD code
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Fig. 3 Effect of extended-grid for boundary reflection
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Fig. 4 Schematic of extended-grid case
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