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Basic properties of the incompressible fluid motion in a rectangular cavity located along one wall of a plane
channel are considered. For Mach numbers of the order of 1 × 10−3 and using the incompressible formulation, we
look for observable properties that can be associated with acoustic emission, which is normally observed in this
kind of flow beyond a critical value of Reynolds number. The focus is put on the energy dynamics, in particular
on the accumulation of energy in the cavity which takes place in the form of pressure and kinetic energy. By
increasing the external forcing, we observe that the pressure flow into the cavity increases very rapidly, then
peaks. However, the flow of kinetic energy, which is many orders of magnitude lower than that of the pressure,
slowly but continuously grows. This leads to the pressure–kinetic energy flows ratio reaching an asymptotic state
around the value 1000 for the channel bulk speed Reynolds number. It is interesting to note that beyond this
threshold when the channel flow is highly unsteady—a sort of coarse turbulent flow—a sequence of high and low
pressure spots is seen to depart from the downward cavity step in the statistically averaged field. The set of spots
forms a steady spatial structure, a sort of damped standing wave stretching along the spanwise direction. The
line joining the centers of the spots has an inclination similar to the normal to the fronts of density or pressure
waves, which are observed to propagate from the downstream cavity edge in compressible cavity flows (at Mach
numbers of 1 × 102 to 1 × 103, larger than those considered here). The wavelength of the standing wave is of the
order of 1/8 the cavity depth and observed at the channel bulk Reynolds number, Re ∼ 2900. In this condition,
the measure of the maximum pressure differences in the cavity field shows values of the order of 1 × 10−1 Pa.We
interpret the presence of this sort of wave as the fingerprint of the noise emission spots which could be observed
in simulations where the full compressible formulation is used. The flow is studied by means of a sequence of
direct numerical simulations in the Reynolds number range 25–2900. This allows the study to span across the
steady laminar regime up to a first coarse turbulent regime. These results are confirmed by the good agreement
with a set of laboratory results obtained at a Reynolds number one order of magnitude larger in a different cavity
geometry [M. Gharib and A. Roshko, J. Fluid Mech. 177, 501 (1987)]. This leaves room for a certain degree of
qualitative universality to be associated with the present findings.
DOI: 10.1103/PhysRevE.87.013013
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				Basic properties of the incompressible fluid motion in a rectangular cavity located along one wall of a plane
channel are considered. For Mach numbers of the order of 1 × 10−3 and using the incompressible formulation, we
look for observable properties that can be associated with acoustic emission, which is normally observed in this
kind of flow beyond a critical value of Reynolds number. The focus is put on the energy dynamics, in particular
on the accumulation of energy in the cavity which takes place in the form of pressure and kinetic energy. By
increasing the external forcing, we observe that the pressure flow into the cavity increases very rapidly, then
peaks. However, the flow of kinetic energy, which is many orders of magnitude lower than that of the pressure,
slowly but continuously grows. This leads to the pressure–kinetic energy flows ratio reaching an asymptotic state
around the value 1000 for the channel bulk speed Reynolds number. It is interesting to note that beyond this
threshold when the channel flow is highly unsteady—a sort of coarse turbulent flow—a sequence of high and low
pressure spots is seen to depart from the downward cavity step in the statistically averaged field. The set of spots
forms a steady spatial structure, a sort of damped standing wave stretching along the spanwise direction. The
line joining the centers of the spots has an inclination similar to the normal to the fronts of density or pressure
waves, which are observed to propagate from the downstream cavity edge in compressible cavity flows (at Mach
numbers of 1 × 102 to 1 × 103, larger than those considered here). The wavelength of the standing wave is of the
order of 1/8 the cavity depth and observed at the channel bulk Reynolds number, Re ∼ 2900. In this condition,
the measure of the maximum pressure differences in the cavity field shows values of the order of 1 × 10−1 Pa.We
interpret the presence of this sort of wave as the fingerprint of the noise emission spots which could be observed
in simulations where the full compressible formulation is used. The flow is studied by means of a sequence of
direct numerical simulations in the Reynolds number range 25–2900. This allows the study to span across the
steady laminar regime up to a first coarse turbulent regime. These results are confirmed by the good agreement
with a set of laboratory results obtained at a Reynolds number one order of magnitude larger in a different cavity
geometry [M. Gharib and A. Roshko, J. Fluid Mech. 177, 501 (1987)]. This leaves room for a certain degree of
qualitative universality to be associated with the present findings.
DOI: 10.1103/PhysRevE.87.013013
			
		

	
		
		
	Scheda breve
	Scheda completa
	Scheda completa (DC)
	
	[image: SFX Query]


		
		
			
				

















































	
	
	




















	
		
		
		
		
		
		
	
		
		
		
		
		
		
			
			
			
				
					
						
						



























	
	
	Anno del prodotto
	
	
    	
        
        	
			
        
    
	
	


	
		
			
			2013
		
		
		
		
	



					
				
				
			
		
	
		
		
		
		
		
		
			
			
			
				
					
						
						



























	
	
	Codice DOI
	
	
    	
        
        	
			
        
    
	
	


	
		
			
			https://dx.doi.org/10.1103/PhysRevE.87.013013
		
		
		
		
	



					
				
				
			
		
	
		
		
		
		
		
		
			
			
			
				
					
						
						



























	
	
	Titolo della Rivista
	
	
    	
        
        	
			
        
    
	
	


	
		
			
			PHYSICAL REVIEW E, STATISTICAL, NONLINEAR, AND SOFT MATTER PHYSICS
		
		
		
		
	



					
				
				
			
		
	
		
		
		
		
		
		
	
	
	
		
		



























	
	
	Appare nelle tipologie
	
	
    	
        
        	
			
        
    
	
	


	
		
			
			1.1 Articolo in rivista
		
		
		
		
	



	






			

		

	


	


	
		























		File in questo prodotto:



	
	
	
	
	
	
    
	
	
	
	
	
	
		
			
				
			
		
		
	
	
	
	
		
		
				File	Dimensione	Formato	 
	
									
										
										
										
										
											
												
												
												    
												
											
										
									
									
										
										
											suppl_mat-1.pdf
										
																				
									
										
											accesso aperto

										
										
									
									
									
									
										
											Tipologia:
											Altro materiale allegato
										

									
									
									
										
											Licenza:
											
											
												PUBBLICO - Tutti i diritti riservati
												
												
												
											
										

									
									
										Dimensione
										1.34 MB
									

									
										Formato
										Adobe PDF
									

										
										
											Visualizza/Apri
										

									1.34 MB	Adobe PDF	
									
									Visualizza/Apri
								
	
									
										
										
										
										
											
												
												
												    
												
											
										
									
									
										
										
											PhysRevE.87.013013-4.pdf
										
																				
									
										
											accesso aperto

										
										
									
									
									
									
										
											Tipologia:
											2a Post-print versione editoriale / Version of Record
										

									
									
									
										
											Licenza:
											
											
												PUBBLICO - Tutti i diritti riservati
												
												
												
											
										

									
									
										Dimensione
										2.49 MB
									

									
										Formato
										Adobe PDF
									

										
										
											Visualizza/Apri
										

									2.49 MB	Adobe PDF	
									
									Visualizza/Apri
								


		
	





	
	
	









	
		
			
			
			



















	
		
		
	
	
	
	


	Pubblicazioni consigliate


	
		
		
			
				
				
				

			
			

		
	
	




			
		
	

	
		
		
			
			
				I documenti in IRIS sono protetti da copyright e tutti i diritti sono riservati, salvo diversa indicazione.

			
		
	




	






















	

	
		
			
		    	
			      	 Informazioni
			    

			    
			    	
			        	










	
		
		
			
			Utilizza questo identificativo per citare o creare un link a questo documento: https://hdl.handle.net/11583/2375319
			
		
	
	
	

			      	

			    

			

		

	


	
	
	
		
			
			
				





















	
	 Attenzione

	
	










	
		
		
			
			
			Attenzione! I dati visualizzati non sono stati sottoposti a validazione da parte dell'ateneo

		
	
	
	



			
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
		
		
	
	
		
		
	
	
	
	
	





    


























	
		
			
				
					
						Conferma cancellazione
						
					
				

				
					
				
			

			
				Sei sicuro che questo prodotto debba essere cancellato?

			

			
				
					
						
							
							Chiudi
						
					
				
				
				
						
						
							Elimina
							
						
					
				
			

		

	




	
    
    
				





	
		
			
				
					simulazione ASN

					
				

				
					Il report seguente simula gli indicatori relativi alla propria produzione scientifica in relazione alle soglie ASN 2023-2025 del proprio SC/SSD. Si ricorda che il superamento dei valori soglia (almeno 2 su 3) è requisito necessario ma non sufficiente al conseguimento dell'abilitazione.
La simulazione si basa sui dati IRIS e sugli indicatori bibliometrici alla data indicata e non tiene conto di eventuali periodi di congedo obbligatorio, che in sede di domanda ASN danno diritto a incrementi percentuali dei valori. La simulazione può differire dall'esito di un’eventuale domanda ASN sia per errori di catalogazione e/o dati mancanti in IRIS, sia per la variabilità dei dati bibliometrici nel tempo. Si consideri che Anvur calcola i valori degli indicatori all'ultima data utile per la presentazione delle domande.

La presente simulazione è stata realizzata sulla base delle specifiche raccolte sul tavolo ER del Focus Group IRIS coordinato dall’Università di Modena e Reggio Emilia e delle regole riportate nel DM 589/2018 e allegata Tabella A. Cineca, l’Università di Modena e Reggio Emilia e il Focus Group IRIS non si assumono alcuna responsabilità in merito all’uso che il diretto interessato o terzi faranno della simulazione. Si specifica inoltre che la simulazione contiene calcoli effettuati con dati e algoritmi di pubblico dominio e deve quindi essere considerata come un mero ausilio al calcolo svolgibile manualmente o con strumenti equivalenti.
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