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THE ENVIRONMENT – THE TEST CASE 
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Rib height : 8 mm                         Re=15000           Uo = 3 m/s      

Test section : 80 x 80 mm2                Pr = 0.7 (air)        Ro=0 … 0.3 (=ΩD/U) 

Geometrical and flow similarity conditions 

SIMILARITY 
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q  XY symmetry plane: 4 stations (28 x 32 mm2) 
q  Magnification: 13.6 pixel/mm  
q  Windows of 80 x 64 pixels2, 2 refinements, 75% overlap → vector spacing 0.04h 
q  2000 realizations → uncertainty = 2% on <U>, 4% on rms(U) (95% confidence) 
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ON-BOARD PIV (1/2) 
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ON-BOARD PIV (2/2) 
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FLOW STABILITY 
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TIME-AVERAGED FLOW FIELD (1/2) 
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TIME-AVERAGED FLOW FIELD (2/2) 
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TIME-RESOLVED FLOW FIELD 



non-rotating destabilizing rotation stabilizing rotation 

q  Stabilizing rotation suppresses 3D turbulence → reinforces Kelvin-Helmholtz rollers (2D) 
                                                                     → slow shear layer flapping  
q  Destabilizing rotation → vortices are ingested in the recirculation area 

TIME-RESOLVED VORTICITY  
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REATTACHMENT POINT (Time-resolved) 
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TURBULENCE SPECTRUM 
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HEAT TRANSFER IN ROTATION  
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•  Numerical predictions : RANS versus LES 
   A difficult test case for CFD ? 
   Conjugate problem modeling ? 

•  Identification of coherent structures 
   Wavelet analysis 
   Contribution to turbulence modeling 

•  Industrial geometries - optimisations  
   (inclined ribs, extractions, impingement …) 

PERSPECTIVES 


