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SYNOPSIS

Two Dimensional periodic excitation leading to the XV 15 flight

Steady blowing and steady suction on an elliptical airfoil

Hysteresis between attached and separated flows at a given  �.

Close loop control

Streamwise

 

vorticity

 

and the need to control it

Sweeping jets or oscillating vortex generators

Conclusions
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Separated Flow Around Deflected Flap
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BACKGROUND ON BLOWING



BACKGROUND ON SUCTION



A triangle fixing the Kutta Condition 

(not to scale)



Steady suction from the surface of the ellipse
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Oster, Paschereit
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Trailing Edge
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Pressure Distributions & Vortex Drag
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•

 

Development of fluidic oscillators in 1950’s
•

 

Produce a jet that is sweeping like a wind shield wiper

•

 

Most AFC methods (especially for 2D) aim to enhance spanwise vorticity

 



NACA-0021



NACA-0021
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V-22 1/10th-Scale Powered Model in Hover

 

V-22 in Hover, actuation at 20% flap chord, spacing=0.75''
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LAMBDA  WING

Boundary Layer trip dots
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CONCLUSIONS

Separation and circulation control issues have been revisited with some of the mantras 
established fifty years ago being questioned. 

Steady suction and blowing are compared and the significance of slot width, slot location and 
orientation is pointed out.

Some comparison with CFD was made for 2D configurations. 

The recognition that to maintain attached flow requires so much less than to force separated 
flow to reattach was used for closed loop control scheme and proven successful

Three dimensional effects on a highly swept back bluff body were

 

considered. 

Interaction between spanwise

 

& streamwise

 

vortices may have a paramount effect on the 
mean flow, but this interaction may not always be beneficial
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