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Behavior Characteristics of Swirl-Twin Spray
with Changing Swirl Angle
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Abstract

The Twin-fluid Swirl Nozzles are used in many parts of the industry to produce homogeneous
spray. This study is to investigate the effects of outer air swirler and inner water swirler on atomization of
liquid.. The experiment was carried out with increasing air-flow rate at constant liquid-flow rate and with
changing outer air swirler angle and inner water swirler angle. A Particle Dynamics Analyzer(PDA) was
used to measure drop size, mean and rms values of axial velocity, number  density and Sauter mean
diameter(SMD). The axial mean velocity and SMD of droplets were measured along the center line and
radial directions. It was found that the higher air flow-rate resulted in the smaller Sauter mean diameter of
liquid spray and the higher axial mean velocity of droplets. This experimental results will be conveniently
used for the preliminary design stage of twin-fluid nozzle development.
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Fig. 1 Schematics of experimental setup
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Fig.2 Details of a twin-fluid swirl nozzle
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(b) Z=70mm
Fig.5 Distribution of Sauter mean diameter
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(b) Z=70mm
Fig.6 Distribution of droplet velocity
(Qw=100cc/min,Q.=6 ¢ /min)
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Fig.7 Distribution of Sauter mean diameter
(Qw=100cc/min,Q.=6 ¢ /min)
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