






Skip to main content


Accessibility help




We use cookies to distinguish you from other users and to provide you with a better experience on our websites. Close this message to accept cookies or find out how to manage your cookie settings.







[image: Close cookie message]











Login Alert













Cancel


Log in




×























×



















[image: alt]









	
	
[image: Cambridge Core Home]
Home



	Log in
	Register
	Browse subjects
	Publications
	Open research
	Services
	About Cambridge Core
	

Cart





	

Cart


	
	


	
Institution login

	
	Register
	Log in
	
	

Cart













 





[image: Cambridge Core Home]
Home













 




















	
	
[image: Cambridge Core Home]
Home



	Log in
	Register
	Browse subjects
	Publications
	Open research
	Services
	About Cambridge Core
	

Cart





	

Cart


	
	


	
Institution login

	
	Register
	Log in
	
	

Cart













 



 

















Hostname: page-component-7c8c6479df-8mjnm
Total loading time: 0
Render date: 2024-04-08T06:40:48.768Z
Has data issue: false
hasContentIssue false

  	Home 
	>Journals 
	>Journal of Fluid Mechanics 
	>Volume 808 
	>Investigation of tone generation in ideally expanded...



 	English
	
Français






   [image: alt] Journal of Fluid Mechanics
  

  Article contents
 	Abstract
	References




  Investigation of tone generation in ideally expanded supersonic planar impinging jets using large-eddy simulation
      
Published online by Cambridge University Press: 
26 October 2016

    Romain Gojon  [image: Open the ORCID record for Romain Gojon] 
 
	.st0{fill:#A6CE39;}
	.st1{fill:#FFFFFF;}

 
 
	 
	 
	 




 [Opens in a new window] ,
Christophe Bogey    and
Olivier Marsden   
 
 
 [image: alt] 
 



Show author details
 

 
 
	Romain Gojon*
	Affiliation: Laboratoire de Mécanique des Fluides et d’Acoustique, UMR CNRS 5509, Ecole Centrale de Lyon, Université de Lyon, 69134 Ecully CEDEX, France




	Christophe Bogey
	Affiliation: Laboratoire de Mécanique des Fluides et d’Acoustique, UMR CNRS 5509, Ecole Centrale de Lyon, Université de Lyon, 69134 Ecully CEDEX, France




	Olivier Marsden
	Affiliation: Laboratoire de Mécanique des Fluides et d’Acoustique, UMR CNRS 5509, Ecole Centrale de Lyon, Université de Lyon, 69134 Ecully CEDEX, France




 	
*

	†Email address for correspondence: romain.gojon@ec-lyon.fr






 


    	Article

	Supplementary materials

	Metrics




 Article contents    	Abstract
	References


 Get access  [image: alt] Share  

 [image: alt] 

 [image: alt] Cite  [image: alt]Rights & Permissions
 [Opens in a new window]
 

 
  Abstract
  The generation of tones in a supersonic planar jet impinging on a flat plate normally has been investigated by performing compressible large-eddy simulations using low-dissipation and low-dispersion finite differences. At the exit of a straight nozzle of height [image: ]$h$, the jet is ideally expanded, and has a Mach number of 1.28 and a Reynolds number of [image: ]$5\times 10^{4}$. Four distances between the nozzle and the plate between [image: ]$3.94h$ and [image: ]$9.1h$ have been considered. Flow snapshots and mean velocity fields are first presented. The variations of turbulence intensities and of the convection velocity in the jet shear layers are then examined. The properties of the jet near fields are subsequently described, in particular by applying Fourier decomposition to the pressure fields. Several coexisting tones appear to be generated by aeroacoustic feedback loops establishing between the nozzle lip and the flat plate, which also lead to the presence of hydrodynamic–acoustic standing waves. The tone frequencies are consistent with those given by the aeroacoustic feedback model and with measurements for high-aspect-ratio rectangular jets. The jet oscillation modes at these frequencies are characterized, and found to agree with experimental data. Their symmetric or antisymmetric natures are shown to be well predicted by a wave analysis carried out using a vortex sheet model of the jet, providing the allowable frequency ranges for the upstream-propagating acoustic waves. Thus, it is possible, for an ideally expanded impinging planar jet to predict both the frequencies of the tones and the symmetric or antisymmetric nature of the corresponding oscillation modes by combining the aeroacoustic feedback model and the wave analysis.
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 Gojon et al. Movie 1
 Animation in the (x,y) plane of the density in the jet and close to the flat plate and of the pressure fluctuations for (a) JetL3.9, (b) JetL5.5, (c) JetL8.3 and (d) JetL9.1. The colour scale ranges from 1 to 2 kg.m-3 for density, from blue to red and from -7500 to 7500 Pa for pressure, from black to white. The nozzle is in black.
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