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DARPA MICRO ADAPTIVE FLOW CONTROL PROGRAM

The Defense Advanced Research Projects Agency (DARPA) has selected six Micro Adaptive Flow Control contractors for continuation into Phase II.  The selections follow Phase I Engineering Design Reviews conducted earlier this year. 

The Micro Adaptive Flow Control Program is exploiting the application of adaptive flow control technologies to a wide array of military systems such as aircraft, rotorcraft, small munitions, and gas turbine engines.  Adaptive flow control may be the most exciting development in aerodynamics in the last 20 years.  The potential for adaptive flow control technologies as applied to a variety of military systems has already been demonstrated to be both significant and dramatic.

By injecting small-amplitude disturbances into air flows in locations where they naturally grow, large-scale changes in air flow are felt.  Potential benefits include significant augmentation of the thrust-to-weight ratio of gas turbine engines, substantially larger payloads for tilt-rotor aircraft, and greatly increased range and precision of projectiles.

Efforts selected for Phase II continuation include: 

· The Boeing Company, Seattle, Wash. ($6.5 million) – Application of adaptive flow control to increase the payload capacity of the V-22 tilt-rotor aircraft in hover.  Flow control will be used to reduce the wake of the wings in rotor downwash, which is a significant component of downward force on the vehicle. 

· Massachusetts Institute of Technology, Cambridge, Mass. ($2.8 million) – Demonstration of flow control on gas turbine fan blades using boundary layer aspiration.  Unconventional highly loaded, low weight compression systems can radically improve the performance of gas turbine engines.  

· University of Illinois, Urbana-Champaign, Ill. ($2.3 million) - Smart aeroelastic mesoflaps for transpiration control of shock wave/boundary-layer interactions.  These flaps implemented in supersonic inlet systems can reduce aircraft total weight, particularly for unmanned aircraft applications.

· United Technologies Research Center, East Hartford, Conn. ($1.8 million) – Demonstration of flow separation control technology for rotorcraft to provide increased maneuverability, range and mission effectiveness.  The control of retreating blade stall will be implemented in realistic actuator hardware.  This technology will enable increased maneuver time metrics, increased thrust and increased stall speed at high gross weight. 

· Lutronix Corp., Del Mar, Calif. ($2.3 million) – Development and test demonstration of an adaptive steering system for an extended range small caliber munition.  High bandwidth actuators will be used in conjunction with an optical guidance system.

· Georgia Tech Research Institute, Atlanta, Ga. ($2.5 million) – The Adaptive Virtual Aerosurface project uses micro adaptive flow control to produce aerodynamic maneuvering without conventional control surfaces. The team will develop modular, reconfigurable arrays of piezoelectrically driven synthetic jet actuators and implement them on a demonstrator vehicle. 

The DARPA MAFC program is also working with the Air Force Research Laboratory for a $1.4 million demonstration of flow control to stabilize the jet plume from the exhaust of the C-17 engine nacelle.  The hope is that the flow control system will reduce impingement loads and structural fatigue on the flaps and wing, and acoustic loads on the fuselage.  The projected weight reduction is 1,200 pounds per aircraft.  

DARPA plans to issue a Broad Area Announcement solicitation for additional innovative adaptive flow control concepts and military applications later this year.
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