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SLIPI-polarization ratio imaging: A
new technique for sizing droplets in
optically dense sprays

Previous research has shown that the polarization ratio
technique allows sizing droplets generated from dilute spray
systems. The polarization ratio technique is based on the
acquisition of the perpendicular and parallel polarized
components of Lorenz-Mie scaftered light, which ratio is
proportional to the surface mean diameter, D21. One of the
main advantage of this technique, compared to some other
laser imaging techniques (e.g. LIF/Mie droplet sizing), is that no
fluorescent dye is required. This makes the technique suitable
for the characterization of sprays under evaporatfing
conditions. However, its application to opftically dense sprays
has posed significant challenges and restrictions due to the
presence and detection of multiple light scattering.

A novel approach, presented in this talk, consists in combining
the polarization ratio approach with Structured Laser
lllumination Planar Imaging - SLIPI - a technique that allows
suppressing efficiently the unwanted mulfiple light scattering
intensity. Thanks to this suppression of unwanted light, the
method offers a promising solution for accurate and
comprehensive 2D characterization of challenging atomizing
sprays. Note that the SLIPl-polarization ratio technique is
calibrated using Phase Doppler Anemometry and applied,
here, to a hollow-cone water spray running from 20 and 100
bar injection pressure.
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