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Atomization Process and Characteristics of Prefilming Airblast Atomizer
in a High Pressure Environment
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Atomization characteristics of a prefilming airblast atomizer were experimentally investigated at high
pressure. Phase Doppler Particle Analyzer (PDPA), Particle Image Velocimetry (PIV) and high-speed

imaging were used to clarify atomization process. The droplets diameters, i.e.,

arithmetic mean

diameter, Dmean, peak diameter from the profile, Dpear, and Sauter Mean Diameter, SMD, were
evaluated. These diameters depended on regions in the spray structure and the effects of ambient
pressure on the diameters varied regionally. These results showed that an airflow structure affects
droplet diameters and changes with increasing ambient pressure. In addition, a two-dimensional
atomizer was made to study atomization process of the liquid sheet and droplet diameters were
measured in the secondary atomization region. Atomization process of liquid sheet was different at
atmospheric pressure and high pressure. Liquid sheet formed fine and short ligaments with increasing
pressure. Based on these findings, the effect of ambient pressure on the equation to predict SMD was

discussed.
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Fig.1 Schematic of typical prefilming airblast atomizer
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Fig.2 Schematic of the two-dimensional atomizer
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points of PDPA
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Fig. 4 Typical distributions of droplets velocity and
diameter
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(a) Pc=0.1 MPa

(b) Pc=0.3 MPa

(¢) Pc=0.5MPa

(d) Pc=0.7 MPa
Fig. 5 PIV images
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Fig. 6 Pressure dependence of the droplet diameters
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Fig. 7 High-speed back light images
(Ua= 70 m/s, AFR=10)
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(a) Pc=0.1 MPa
Fig. 8 High-speed back light images
(Us= 170 m/s, Q@w= 76 ml/min)
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