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Air transport policies and aircraft manufacturers and operators demand for safer
and greener aircraft transport systems as well as reduced development and
operating costs, by 20% and 50% in the short and long term, respectively, has
resulted in a need for a paradigm shift in aircraft design. The most promising
approach to meet these targets is based on improving the global operational aircraft
efficiency. To this end, the adoption of high aspect ratio configurations, lighter
composites to increase payload, energy efficient propulsion systems, and advanced
morphing control surfaces to reduce drag has received considerable attention in the
research community. This talk will present some of the research and development
in the area of "Unmanned Air Systems: Design, Build, Test and Fly” in partnership
with OEMs such as Boeing (USA), Embraer (Brazil), and Bombardier Aerospace.

The experimental flight test program aims to improve the performance of complex
aerospace engineering systems through advances in mathematical and
computational models, and experimental methods that incorporate
multidisciplinary analysis and design optimization, and experimental validation and
evaluation using autonomous scaled flight test models for the synthesis of novel
configurations and related technologies. The design and development of physical
flight test platforms provide a low-cost opportunity to evaluate flightworthiness of
new and unconventional aircraft configurations. Examples will be used to illustrate
the experimental UAV flight test programs for aeroelastic evaluation of joined-wing
and high-aspect ratio aircraft configurations, and structural health monitoring of
advanced composite airframes The flight tests will enable designers to retrieve
quantifiable data and to provide a qualitative assessment of the aircraft handling
qualities. It provides new perspectives that may lead to identification of design
issues early in the development process thus avoiding expensive re-designs at the
detailed design phase of the full scale transport aircraft.
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