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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 ¢hsurface of the ellipse



Lift Investigation of Steady Blowing on an Ellipse
(C=10.87", R=1.25", TE 12 O'clock)
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PressureDistribution for Baselineand $teady Blowing, Elap=30°
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Ellipse LE30 “ slot (pointing to downstream)
Steady Suction/Blowing Comparison

h/C=0.28% (C=10.87"), Re=2.5*10"

1.0
slot@upper loft baseline suction C gi=1.8% blowing C g=4%
2.0 4
0.8
1.6 1
0.8 -
0.4
0.4 H
0.2
0 -
-04 0
0 25

(2007.12.12)


















Time delay impact

b) td=50ms C) td=10ms

a) td=200ms
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Trailing Edge
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Pressure Distributions & Vortex Drag
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Case 1 Case 2 Case 3
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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 1/10t-Scale Powered Model in Hover
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LAMBDA WING

Boundary Layer trip dots
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LAMBDA WING

Flap deflected at 30 °
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CONCLUSIONS

Separation and circulation contissues have been revigitevith some of the mantras
established fifty yearago 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 wasade for 2D configurations.

The recognition that to maintaattached flow requires so muldss than to force separated
flow to reattach was usddr closed loop contradcheme and proven successful

Three dimensional effects on a higklyept back bluff body wereonsidered.

Interaction between spanwi&estreamwisevortices may hava paramount effect on the
mean flow, but this interacih may not always be beneficial
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