
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    

    
    
        
            
                
                    
                        
                    
                
            
        


        
            
                
                     
                        
                            
                                
                            Account
                        
                    
                
            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Theoretical and Computational Fluid Dynamics

	
                        Article

Particle–boundary interaction in a shear-driven cavity flow


                    	Original Article
	
            Open access
        
	
                            Published: 04 April 2017
                        


                    	
                            Volume 31, pages 427–445, (2017)
                        
	
                            Cite this article
                        



                    
                        
        
            
                
                    
                        Download PDF
                        
                    
                
            

        

    

                        
                            
                            You have full access to this open access article

                        
                    

                
                
                    
                        
                            
                            
                                
                                
                            
                            Theoretical and Computational Fluid Dynamics
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                
                
                    
                        
                            
                                Particle–boundary interaction in a shear-driven cavity flow
                            

                            
                                
                                    
        
            
                
                    
                        Download PDF
                        
                    
                
            

        

    

                                

                            
                        

                    

                

                

                
                    
                        	Francesco Romanò 
            ORCID: orcid.org/0000-0002-9511-47181 & 
	Hendrik C. Kuhlmann1 


                        
    

                        
                            	
            
                
            1061 Accesses

        
	
            
                
            34 Citations

        
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract
The motion of a heavy finite-size tracer is numerically calculated in a two-dimensional shear-driven cavity. The particle motion is computed using a discontinuous Galerkin-finite-element method combined with a smoothed profile method resolving all scales, including the flow in the lubrication gap between the particle and the boundary. The centrifugation of heavy particles in the recirculating flow is counteracted by a repulsion from the shear-stress surface. The resulting limit cycle for the particle motion represents an attractor for particles in dilute suspensions. The limit cycles obtained by fully resolved simulations as a function of the particle size and density are compared with those obtained by one-way coupling using the Maxey–Riley equation and an inelastic collision model for the particle–boundary interaction, solely characterized by an interaction-length parameter. It is shown that the one-way coupling approach can faithfully approximate the true limit cycle if the interaction length is selected depending on the particle size and its relative density.
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