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Acoustic Propagation Analysis of Jet Flow
Based on Stratified Fan-Shaped Shear Layer
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Abstract: An acoustic propagation model of jet-flow was
deduced by geometrical acoustics based on the fan-shaped
stratified velocity model of shear layer built by CFD. Taken
an actual open-jet wind tunnel as research objects, the
velocity characteristics of jet-flow were given by numerical-
simulation. A fan-shaped stratified velocity model of shear
layer whose speed changed uniformly with the angle, was
built. The acoustic propagation between different velocity
layers was deduced by using the sound refraction theory. The
acoustic propagation model of jet-flow was verified by aero-
acoustic wind tunnel experiment which took sound source drift
as the index. The results show that this acoustic propagation
model is more accurate to predict sound drift. In conditions

that jet flow velocity is high and shear layer thickness is
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large, the improvment is particularly evident.

Key words: acoustic propagation; jet flow; shear layer;
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Fig.1 Velocity distributions at different
jet speeds
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Fig.4 Shear layer boundary of fitting a straight line
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Fig.5 Velocity distributions of different

arcs in shear layer region

MIEL 5 a] LAFE AR R — AR 23 DX, 8 R0
ALtk T rd. XFIET 6 A 9 B9 U /2 P e AT S
A AR e R R?. Ak 1 FR . R? 3R T°0. 9,
L B3 BE AR AL T e .

F1 R ELMBETRAR
Tab.1 Linear fitting of determination
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Fig.6 Velocity model of shear layer stratified

to n plies
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Geometrical acoustics model of jet-flow with

Fig. 7
increasing thickness shear layer
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Fig.8 Refraction of sound through layers with

different Mach numbers
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Fig.9 Sound propagation in multi-speed-layers
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Fig.11 Calculated drift distance at different

plies numbers
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Fig.12 Wind tunnel experiment
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Tab.2 Comparison of drift distance of infinite thin
model and stratified model relative to
experiment results
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O T e KRER B
=3 =31
3.9 15 0,129 0,122 0,123
3.9 30 0. 225 0. 246 0. 244
5.5 15 0.137 0.122 0.127
3.9 30 0,297 0,247 0. 259
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Fig.13 Error rate of infinite thin model and stratified

model relative to experiment results
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