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Effects of Shear Layer Characteristics on Acoustic
Propagation and Source Localization

WANG Lican', CHEN Ronggian', YOU Yancheng',
CHEN Zhengwu®, QIU Ruofan'

1.School of Aerospace Engineering, Xiamen University, Xiamen 361102, China;
2.Key Laboratory of Aerodynamic Noise Control, China Aerodynamics Research and Development Center,

Mianyang 621000, China

Abstract; The shear layer characteristics of an open-jet acoustic wind tunnel are of key importance on measure-
ments of aeroacoustics. The effects of thickness, spreading angle and strength of shear layer on acoustic propagation
and source localization are investigated through the mean/spreading shear layer with a self-similar velocity distribu-
tion. Based on the shear flow, the acoustic propagation is computed by the linearized Euler equations via a source
term, and then source localization is obtained from beamforming technique combined with the theory of Amiet. Re-
sults show that the numerical method can precisely capture the refraction and reflection after sound traversing shear
layer. The thickness, spreading angle and strength of the shear layer exerts little effects on the refracted region
where sound wave nearly vertical incident, while mainly influence the corresponding up/downstream region in terms
of phase change. Increment of thickness, spreading angle and strength of the shear layer increases the acoustic
difference between the shear layer with and without thickness, and produces a larger error of source localization

downstream of the actual position.
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© 2019 Journal of Northwestern Polytechnical University.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License ( http://creativecommons.org/licenses/by/4.0) , which

permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.





