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Abstract

Atomization of liquids in a spray is an important process in many industrial applications and par-
ticularly in the aero-engine field. The objective of this study is to validate a new concept of injec-
tors which couples the shearing effects with the principle of ultrasonic atomization. The latter
consists of using piezoelectric actuators to generate the oscillations of a wall in contact with the
liquid film. This excitation (frequency: 1 to 50 kHz) perpendicular to the liquid film surface cre-
ates Faraday instabilities at the liquid/air interface. Amplitudes higher than a defined threshold
value induce the break-up of ligaments and the formation of fine droplets. As result, Faraday’s in-
stabilities are generated at the interface leading to the production of droplets which size and accel-
eration threshold are dependant on the excitation parameters (oscillation frequency and ampli-
tude) and liquid properties (density and surface tension). In this paper, laws deduced from theories
or experiments for thick steady fluids are compared to experimental results obtained with a thin
liquid film (300 um and 1 mm) flowing on a wall and sheared by an external high speed air flow
up to 100 m/s.
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