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Proj ect Description

Optical neasurenents of aerodynamic flows provides a nmeans for engineers to
visualize the invisible. The advent of high-speed canmeras, faster and nore
powerful lasers, and advances in conputing power and data storage has
resulted in imagi ng diagnostics that are capable of very high spatial (space)
and tenporal (tine) neasurenents. Fluid dynam cs researchers utilize these

i magi ng di agnostics to study the physics of high-speed and hi gh-tenperature
flows to advance aerospace designs for greater efficiency and performance.
Advanced aircraft concepts are noving towards further integrating the
airfrane and propul sion systemto achi eve greater aerodynam c efficiency,
reduced fuel burn, and reduced aircraft noise. This trend toward cl ose
integration of the propul sion systemwi th the airfrane is resulting in new
chal | enges as the conpl ex aerodynanmic flows interact with the airfrane
surface.

This project will involve utilizing imging diagnostics including Particle

I mage Velocinmetry (PIV) to nmeasure gas velocity and Infrared | nagi ng
Spectroscopy to neasure surface tenperatures for a high-velocity, high-
tenperature gas flowinteracting with a surface. These nmeasurenents will use
hi gh- speed caneras capabl e of kil ohertz acquisition rates, neaning thousands
of frames per second. This will allow us tenporally resolve these unsteady
processes due to turbulence fluctuations in the high-speed flows. The unique
aspect of this project will be to devel op new nmet hods for acquiring

si mul taneous velocity and tenperature fromthese neasurenent techni ques. The
ability to understand these short tinescale processes will have ngjor
inplications in the design of future aerospace vehicle systens with closely
i nt egrated propul sion systens.
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