NASA SBIR 2008 Phase I Solicitation

A2.09 Rotorcraft

Lead Center: ARC

Participating Center(s): ARC, GRC, LaRC

The challenge of the Subsonic Rotary Wing thrust of the NASA Fundamental Aeronautics Program is to develop
validated physics-based multidisciplinary design-analysis-optimization tools for rotorcraft, integrated with
technology development, enabling rotorcraft with advanced capabilities to fly as designed for any mission. Meeting
this challenge will require innovative technologies and methods, with an emphasis on integrated, multidisciplinary,
first-principle computational tools specifically applicable to the unique problems of rotary wing aircraft. Technologies
of particular interest are as follows:
Propulsion-Variable Speed Drive Systems/Transmissions
Technologies, and predictive capability, related to enabling concepts and techniques for variable speed drive
systems/transmissions suitable for large rotorcraft application are encouraged. Specifically, this would include
concepts for controlling and enabling variable speed drives as well as lightweight and reliable drive system
components. Efficient drive-system speed-variability on the order of 30-50% should be the focus of the proposed
technologies and analysis tools.
Instrumentation and Techniques for Rotor Blade Measurements:
Instrumentation and measurement techniques are encouraged for assessing scale rotor blade boundary layer
state (e.g., laminar, transition, turbulent flow) in simulated hover and forward flight conditions, measurement
systems for large-field rotor wake assessment, fast-response pressure sensitive paints applicable to blade
surfaces, and methods to measure the rotor tip path plane angle of attack, lateral and longitude flapping, and shaft
angle in flight and in the wind tunnel.
Acoustics
Interior and exterior rotorcraft noise generation, propagation and control. Topics of interest include, but are not
limited to, external noise prediction methods for manned and unmanned rotorcraft, improved acoustic propagation
models, psychoacoustics analysis of rotorcraft noise, interior noise prediction methods and active/passive noise
control applications for rotorcraft including engine and transmission noise reduction, advanced acoustic
measurement systems for flight and wind tunnel applications, acoustic data acquisition/reduction/analysis, rotor
noise reduction techniques, noise abatement flight operations. Rotor noise, including broadband, harmonic, bladevortex interaction, high-speed impulsive; alternate tail rotor and auxiliary power concepts, rotor/tail rotor, and
rotor/rotor interactional noise. Frequency range includes not only audible range, but very low frequency rotational
noise (blade-passage frequency below 20 Hz) as well. Optimized active/passive concepts and noise tailoring,
including rotorcraft designs that are inherently designed for lower noise as a constraint.
Proposals on other rotorcraft technologies will also be considered as resources and priorities allow, but the primary
emphasis of the solicitation will be on the above three identified technical areas.
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