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•  Sudden	
  Expansion	
  System	
  is	
  linearly	
  stable	
  for	
  
Re	
  <	
  3273	
  

•  Transi;on	
  to	
  Turbulence	
  occurs	
  early	
  in	
  
experiments	
  

•  Imperfec;on	
  in	
  the	
  experiments	
  gets	
  amplified	
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  =	
  	
   §  Spectral	
  Element	
  Method	
  (NEK5000)	
  
§  Adding	
  a	
  controlled	
  fini;e-­‐amplitude	
  to	
  the	
  

numerical	
  system	
  

Re	
  =	
  800	
  

t	
  



Summary	
  :	
  	
  
•  Oscilla;on	
  in	
  flow	
  occur	
  before	
  

transi;on	
  	
  	
  
•  Transi;on	
  occurs	
  at	
  Re	
  =	
  1680	
  
•  The	
  Localized	
  turbulence	
  self-­‐

sustains	
  even	
  aPer	
  removing	
  
perturba;on	
  	
  

•  Existence	
  of	
  hysteresis	
  	
  

Transi<on	
  to	
  Turbulence	
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