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Passive Methods :

¢ Vortex Generators
e Flaps/Slats

e Absorbant Surfaces
¢ Riblets

Active Methods :

+ Suction
« Blowing
- Binary Boundary-Layers
+ Jet-induced Turbulence
« Advanced methods
+ Magnetodynamics
« Electrodynamics
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Fig. 3.7 Vortex generators on a wing
The high level of local turbulence generated helps to maintain attached flow
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Fig. 3.8 Devices for inhibiting flow separation on swept wings
(a) Wing fence (b) Vorrtilon {(c) Saw-toorth lcading edgc
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Fig. 1. Sketch of riblet geometry (taken from [7]).
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Fig. 36. A-320 no.1 covered with riblet film (taken from [14]).
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Figure 8. No spike configuration.

Figure 11. LID = 1/2.

Figure 14. L/D = 1-25.

Figure 9. L/ID = 1/8.

Figure 12. L/D = 3/4.

Figure 15. L/D = 1-5.

Figure 10. LID = 1/4.

Figure 13. LID=1.

Figure 16. L/D = 1-75.
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Figure 1.10: The pulsed energy deposition in front of a spherical blunted body at M., = 2:
a) calculated density gradients. b) experimental shadowgraphs

: aunbligo yivg,)

Sd zgo Wl 9 wwl 0o 2olas g5 WHgo W bnsd g S9ax0 )l Jwlido )5 g, ol
A8 (s Ulin Seun ) csawudbliso

Theaermal Pattam Pressure Pattern

Mach NMumber Thermal Patterm Pressure Pattern

Fig.4. Flow properties distribution with magnetic effects for sphere—<cylinder at M..=7 and a=10°,



WWW.asec.ir

.JASLS\.o-._"J).zA.obJTuSg.».bb>)9>)4)3|)4¢90®9§.>,,QS>9.~D._5\00J4>g§99J5.~D)>

)L;S 5 9 spike wul_o)gp_)._c -.S|)4 o> )'| 9 G Wﬂ uSg_w Ub)s 09> -.S|)4 spike )'| uN9) L'HI 2>
D9 s 03laiwl alizo alo> Sblg; 5> pow> b 290 35955 pac

Reattachment Shock

Lo)guf)bL'JTQ.?c_e.IJpg)g_JJw&bdpﬁ%d)g&sdw JJ.Lu -__A.>,94ospike Cuo9 L',..J.|)>
> BB USih @ S5 axil 5> 9 3940 0 paw> b 290 39550 pac el e g b v yualS
RVIVIE VT

30000
25000
- —g— Jet
20000 = Nojet
e .
< 15000

10000

5000




WWW.asec.ir

Refrences :

An integrated mems system for turbulent boundary layer control.

History of suction-type laminar-flow control.

Active control of the turbulent flow over a swept fence.

Modeling and Experiment of Leading Edge Separation Control Using SDBD Plasma
Actuators.

A

b

Active Flow Control Using High-Frequency Compliant Structures.

6. Boundary layer control by means of electromagnetic forces.

7. Control of Flow Separation on a Wing Profile Using PIV Measurements and POD
Analysis.

8. A CENTURY OF ACTIVE CONTROL OF BOUNDARY LAYER SEPARATION.

9. Active control of boundary layer instabilities using MEMs.

10. Boundary Layer Control and Wall-Pressure Fluctuations in a Serpentine Inlet.

11. Active Control of Separation on a Wing With Oscillating Camber.

12. Direct Numerical Simulation of Controlled Shear Flows.

13. Active Flow Control Applied to Military and Civil Aircraft.

14. ACTIVE FLOW CONTROL ON A BOUNDARY-LAYER-INGESTING INLET.

15. Passive and active control of boundary layer transition.

16. Active control of laminar-turbulent transition using instantaneous vorticity signals at the
wall.

17. ACTIVE CONTROL OF OBLIQUE WAVES IN A TRANSITIONAL BOUNDARY LAYER.

18. Experimental demonstration of a new concept of drag reduction and thermal protection
for blunt

19. ELECTROMAGNETIC EFFECTS ON SUPERSONIC FLOW OVER BLUNT BODIES.

20. Wind-Tunnel Investigations of Blunt-Body Drag Reduction Using Forebody Surface
Roughness.

21. Drag of Blunt Bodies and Streamlined Bodies.

22. ON THE INFLUENCE OF SPIKE SHAPE AT SUPERSONIC FLOW PAST BLUNT BODIES.

23. DRAG REDUCTION OF BLUNT TRAILING-EDGE AIRFOILS.

24. Flow Around a Blunt Body.





