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The Observation of the Spray from Shear Coaxial Injectors
Tony Yuan, Jerry Lin, Marx Tang

Department of Aeronautics and Astronautics, National Cheng Kung University

Abstract

This research focused on the characterization of the sprays from water/air coaxial injectors. The spray
angle, droplet size, and the mass distribution pattern were analyzed by images from digital camera, Malvern
droplet size analyzers and PLIF techniques, respectively. Experiments at various velocity ratios (5~40) and
different thickness of the annular air flows were conducted. The results showed that the spray angles
increased with increasing air velocities as well as velocity ratios. With thicker annular air flows, the spray
angles were smaller because of the increasing constrain from the air flow to the droplets. For droplet size
observation, the SMD of water droplets decreased with increasing velocity ratio and down stream
distance for the effect of aerodynamic instability. With thicker annular air flows, the SMD of water
droplets were smaller because of the increase of the continuous interaction between high speed air
flow and water droplets. The uniformities or patternation index (P.I.) of droplet mass distributions
analyzed by PLIF were shown to increase with air/water velocity ratio as well as the thickness of

the annular air flow of the coaxial injector.
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