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 
          

       
        
 
      
    
 
        
        
  

         
       
   
       



       

       
        
       
      
       
 
0.1 to 0.8 and induced effective angle of attack amplitude (α
 


 
      
 
  

  

       
         
          


        
       
  
       

        
  

   


     
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         
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     
     
      
      
       
 
       
       
       
      
        

      
           
    
        
       
  



         

        
  


 

  




α(t)   
      θ(t)   

 
      
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      

          




 




 
 




 
 





  

 

  

 

 



 

  

 

  

   

  

      

  

      

 

  α(t)
 

    

 
     

  
  

  

  

  

    α(t)      
 
α(t)     
      

       
 
        
 α(t)    
 α(t)
        
 

     

      ω = 2π   
   ϕ 
       
 ϕ 
      
 







 


        
       


  

  
   θ(t)         

        

        






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     










 










 


          
        
 


    
an inner zone Ω   
Ω (only translating). The elliptic airfoil Γ  
           
computational domain. The outer boundary Γ    
 
        
        
       
        

zones Ω and Ω      
continuity across the sliding interface Ω and Ω 
the outer boundary of Ω      
         
  
        

         
        
intermediate boundary Γ  
(Ω    sh (Ω). The complete inner mesh Ω
       
      
across the outer mesh Ω

   


       
 

     

   

     
   
   
  ϕ    


     



 
        Ω

 Ω


Ω


Ω


 



 



 



    

    

    


         
 
of inner Ω zone and outer Ω 
increased the radius of zone Ω and Ω   
   

 

          
  results, the domain size of Ω and Ω 
       

  
    
      
    
        


 
       




 



 



 



   

   

   

   

     
   ϕ  α 
    
   

    
    
         
       
 
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         
       

       

         
        


 

        


       

  
    
          
 
          
magnitude of the effective angle of attacks (α
        
         
     
       
significantly for all α  
   
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
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        
         

α
           
 α        
 θ  
  
    α 
 







   


 α   α  α

        
 
 α 
          
 
         
       
 α 
       
    
         
        
    
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       
  
  α  
  α          
        
         
      
        
  
      

  

        
 
         
    

          

          
          
       
       
   
 
  
        
   
         

   
        


         
         
         
  
        
 
        
        
       
      
      

       
        α  
      
    
       
 







   

 α     

 





       
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 

 
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 



International Journal of Mechanical, Industrial and Aerospace Sciences

ISSN: 2517-9950

Vol:10, No:2, 2016

272

         
        
       
      
        
       
Furthermore, for a fixed α 
         
          
       
        
 
       
      




       



  

       
 

          
         
    

       
   
 

    
          


          
      
   

        
 
    

    
        
      


          
 
    

    
         
    

    
          


    
  
    

       

       
    

          –  
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