ATOMIZATION AND
SPRAYS LABORATORY
BIO-SPRAYS: HERBICIDE APPLICATION
FOR IMPROVING AGRICULTURAL YIELDS
Controlled pesticide atomization to produce droplets with defined size
distributions, velocities and delivery angles has been shown to have
dramatic effects upon efficacy. No studies have been reported for bioherbicides. Two key mid-western weeds will be used as test beds for
evaluating how spray application technologies (drop size, velocity,
spray cone angle and mass distribution, control the efficacy of two
pathogens. In particular, we will
determine (i) how atomizer internal flow
affects pathogen survivability, (ii) how
drop size and spray cone angle
influence critical coverage, and how
they in turn are influenced by pathogen
size, (iii) how droplet velocity
influences drop capture by leaves, and
(iv) and how to optimize the process.

IMPROVING SPRAY DRYER PERFORMANCE
Spray dryers are used in food, material, and medical processing
applications. Their economy and performance are limited by too large
and small drops that form—they must be reprocessed. Current design
methodologies do not predict the fraction of large and small drops. We
are about to change that using a theory developed at Purdue, the
discrete probability function approach: (I) we assume that one drop
forms from the breakup of each cylindrical ligament in a deterministic
fashion; (ii) varying initial conditions give a range of drop sizes;
•well-defined fluid mechanic experiments at the micro-scale will be
performed to verify the theory; (iii) collaborations with local industry
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will be available for interested students.
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HIGH MACH ENGINE FUEL SYSTEMS
Rolls-Royce/Allison has established a University Technology Center in
High-Mach Propulsion at MJZL. It’s goal is to provide the research basis
for a new breed of gas turbine engine. The fuel injector plays a key role
because of the new operating regimes for these engines as sprays will
be supercritical in many cases. Our understanding of swirling
supercritical jet flows, in particular their breakdown, and it’s impact on
fuel-air mixing, is limited. We are currently performing basic studies on
the evolution of these flows, and developing new theoretical
expressions for such flows when the fuel is near its critical point.
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SECONDARY BREAKUP OF
NON-NEWTONIAN DROPS
The breakup of non-Newtonian drops,
including those spanning the range from
pharmaceutical products to gelled fuels is
not understood. This is because their
(rheology) is complex; it’s not possible to
accurately predict when such drops will
break up nor how fast they will move
through a surrounding gas because there
is no information about how they distort
and tear apart. This study will use a
combination of theoretical model
development and experimental
measurements of drop breakup using
focused image holography (FIH) to
determine how this important type of
drops break up, and how they move.
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