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T2 Atmospheric Flight Research and Technology Demonstration

This topic solicits innovative aerospace concepts and techniques that would advance aerospace technologies in all
flight regimes. NASA's flight research mission is to demonstrate aeronautic and space technologies through flight
research and testing. NASA also seeks advance flight test techniques and analysis tools for efficient and timely
flight research. The principle areas of interest encompass game-changing aerodynamic concepts; flight controls;
multi-disciplinary flight system analysis and validation; miniaturized, low-power, light-weight sensors and systems
for flight research data and processing; Airborne Science Platform instrument support capabilities to more
effectively conduct NASA's scientific missions and investigations.

Subtopics

T2.01 Technologies for Aeronautics Experimental Capabilities

Lead Center: AFRC

The emphasis of this subtopic is proving feasibility, developing, and demonstrating technologies for advanced flight
research experimentation that matures new methodologies, technologies, and concepts. It seeks advancements
that promise significant gains in NASA's flight research capabilities or addresses barriers to measurements,
operations, safety, and cost in all flight regimes from low sub-sonic to high supersonic. This subtopic solicits
innovative technologies that enhance flight research competencies by advancing capabilities for in-flight
experimentation. Proposals that demonstrate and confirm reliable application of concepts and technologies suitable
for flight research and the test environment are a high priority.

Measurement techniques are needed to acquire aerodynamic, structural, flight control, and propulsion system
performance characteristics to safely expand the flight envelope of aerospace vehicles. The goals are to improve
the effectiveness of flight-testing by simplifying and minimizing sensor installation, measuring parameters in novel
ways, improving the quality of measurements, and minimizing the disturbance to the measured parameter from the
sensor presence. Sensors and systems are required to have fast response, low volume, minimal intrusion, and high
accuracy and reliability.

Special areas of interest include:
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e Methods and associated technologies for conducting flight research and acquiring test information in flight.
¢ Numerical methods for the planning, prediction, analysis and validation of flight-test experimentation.

¢ Sensors and data systems that have fast response, low volume, minimal intrusion, and increased accuracy
and reliability.

¢ Innovative techniques that decrease turn-around time for inspections and assessments for safe operations
of aircraft (e.g.,, hon destructive examination of composites through ultrasonic techniques).

¢ Advanced design and manufacturing techniques for improved upper stage performance for nano- & small-
satellite booster technologies (e.g.,, manufacturability, affordability, and performance of a small upper-stage
booster rocket motors for small & nano-satellites).

¢ Novel dynamic modeling and simulation of aircraft flight and structural control are encouraged. Control

objectives include aerodynamic boundary layer and laminar flow control, autonomous and adaptive systems
for improved stability, safety, performance, and drag reduction.

T2.02 Aeroservoelastic (ASE) Control, Modeling, Simulation, and Optimization

Lead Center: AFRC

This subtopic addresses advanced control-oriented techniques for aeroservoelastic (ASE) flight systems including
distributed network sensor systems, modeling, simulation, optimization and stabilization methods of ASE systems
to actively and/or adaptively control wing geometry, vibration, gust/turbulence response, static/dynamic loads, and
other aeroelastic (AE) objectives for enhanced aeroservoelastic performance and stability characteristics.

Technical elements for these proposals may include:

e ASE enhancements for flight control while minimizing adverse AE interaction.

¢ Flexible aircraft stabilization and performance optimization.

¢ Modeling and system identification of distributed AE dynamics with aircraft flight dynamics.
e Sensor/actuator developments and modeling for ASE control.

e Uncertainty modeling of complex ASE system behavior and interactions.

¢ Distributed networked control schemes for wing shape, vibration, and load control.
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e Boundary-layer, shock, and viscous flow sensing with AE control feedback.
e Mission/maneuver adaptivity with dissipative optimal energy-force distribution.
¢ Data-driven multi-objective ASE control with physics-based aeroelastic sensing.

e Compressive information-based sensing.

This subtopic also addresses capabilities enabling design solutions for performance and environmental challenges
of future air vehicles. Research in revolutionary aircraft configurations include lighter and more flexible materials,
improved propulsion systems, and advanced concepts for high lift and drag reduction. This subtopic targets
efficiency and environmental compatibilities requiring performance challenges and novel control-oriented
techniques for aeroservoelastic considerations which are gaining prevalence in advanced aerospace flight vehicles,
atmospheric and extra-terrestrial.

Development of distributed sensory-driven control-oriented ASE systems is solicited to enable game-changing flight
vehicle concepts and designs that manage aerostructural dynamic uncertainty on a vehicle's overall performance.
This subtopic will assist in revolutionizing improvements in performance to empower a new generation of air
vehicles to meet the challenges of Next Generation Air Transportation System (NextGen) concerns, concepts and
technology developments in systems analysis, integration and evaluation.

Higher performance measures include energy efficiency to reduce fuel burn and operability technologies that
enable takeoff and landing on shorter runways. Distributed aeroelastic control allows for robust nonintrusive flush
sensing for control near stall and ground effects, accounting for vehicle flexibility. Proposals should describe how
such improvements with distributed ASE systems promote new applications of flight with experimental methods to
establish validation data in areas comparable to:

¢ Reduced take-off and landing field length requirements.

¢ Improved performance with lightweight structures and low drag aerodynamics.

Multi-disciplinary design and analysis tools and processes to enable reliable, advanced aircraft
configurations with control-oriented sensory-driven design concepts for flight near performance/stability
limits.

¢ Transonic and supersonic shock/boundary-layer control in an aeroelastic environment.
e Sensory and control systems for the reduction of ASE uncertainty from hypersonic aerodynamic heat
loads, resulting in lower vehicle weight from reduced design margins for thermal structures and thermal

protection systems.

¢ Integration of interactions among the airframe, inlet, nozzle, and propulsion systems using physics-based
ASE control-oriented design approach.

Page 3 of 4



Page 4 of 4



