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Relative contribution to the full solution of instability wave and duct propagating modes 

 0Im[ ] Im[ ]

0/ , 1,2,3
n d

n nQ A A e n
  

 

~ 5.6cfk h



28 Computational Experiment in Aeroacoustics, 24-27 September 2014, Svetlogorsk  

Directivity patterns of instability wave scattering at the wing trailing edge 
(distance to the origin is r=100m) 
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Conclusions 
 
 

• Possible mechanism of jet noise amplification in the presence of the wing is 
proposed. 
 

• 2-D model problem is formulated. The model problem is solved 
approximately by means of double use of the scalar Wiener-Hopf technique.  

• It is shown that the scattering of the instability wave hydrodynamic field on 
the wing trailing edge leads to acoustic waves radiation, the amplitude of 
these waves being proportional to the incident instability wave amplitude, 
i.e. the higher the closer the jet shear layer to the wing.  
 

• It is shown that the directivity pattern of the scattered field has maximums 
in the sideline directions (above and below the wing) and minimums – in 
longitudinal direction.  

• Instability wave characteristics (increment and phase speed) is shown to be 
depended upon the location of the jet shear layer with relative to the wing. 
But for kh>1 this dependence is very weak. i.e. stability properties of the jet 
near clean wing can be considered almost identical to those of single jet in 
wide frequency range. 

• In order to predict jet-wing interaction noise, it is necessary to model 
correctly not only single jet noise sources (including their distribution) but 
also near field hydrodynamic pulsations. 
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Thank You for Attention! 
 
 



34 Computational Experiment in Aeroacoustics, 24-27 September 2014, Svetlogorsk  



35 Computational Experiment in Aeroacoustics, 24-27 September 2014, Svetlogorsk  

0x 

0

0

2

( ) cosh( ( ))( )1

2 sinh( )( ) ( )

( ) cosh( ( ))( )

sinh( )( ) ( )

j j cf i xi

cf cfC

j j cf i xi

cf cf

w k y h
e d

hH k H

w k y h
i res e

hH k H







 
 

  

 

 



 



 

 
 



  
   

   



1kx 


