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ABSTRACT

Tracers currently used in planar laser-induced fluorescence concentration measure-
ments are not ideal for some experimental conditions, e.g., non-reactin g turbulent gaseous
flows at standard temperature and pressure. In this work, a number of chemmicals have been
evaluated, through consideration of their physical and photophysical properties, for use as
luminescent concentration markers in turbulent gaseous flows. Two selected substances,

biacetyl and acetone, have been studied in more detail.

Acetone PLIF concentration images have been acquired in a non-reacting air jet,
and the results have been compared to similar images obtained seeding with biacetyl. Ac-
etone has proven to be a superior tracer when imaging fluorescence emission. Acetone has
also been used as a fuel marker in hydrogen and methane diffusion flames. This single-la-
ser technique enables simultaneous recording of the acetone and OH fluorescence emis-

sions, as well as Mie scattering from ambient air dust particles.

Acetone-sensitized, collisionally-induced biacetyl phosphorescence has been used
to visualize molecular mixing in gaseous flows. Initial attempts to produce quantitative re-
sults with this method through simultaneous imaging of acetone fluorescence and colli-

sionally-induced biacetyl emission, are described.

Using laser-induced biacetyl phosphorescence imaging, a data set of cross-cut con-
centration images has been acquired in a nitrogen coflowing jet (Re = 5,000). The images
have been statistically analyzed. Very simple models of the instantaneous concentration
profile have been compared to the experimental data. Of all the tested models, a parabo-

loid has resulted to be the best approximation to the instantaneous 2-D profile.

Finally, an experiment to study jet mixing in crossflow using acetone PLIF imag-
ing has been designed. The flow facility has been constructed, and preliminary images ob-
tained with a high quantum efficiency, thinned CCD detector have revealed the presence
of jet structures inside the wake region that appear to be dependent on the jet/crossflow ve-

locity ratio.
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