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Abstract: High—speed camera, Planar Laser Induced Fluorescence (PLIF) and Phase Doppler Particle
Analyzer (PDPA) were used to evaluate the break—up and atomization process of planar prefilm to evaluate the
breaking—up and atomization characteristics of liquid prefilm. The result shows, liquid sheet on the prefilm plate
can be divided into three shapes decided by air and liquid velocity ratio: smooth film surface (A<23), wave film
surface (23<A<70) and film stripping (A>70). Prefilm will break up into shapes of lobe, corrugation, hole, and
ligament based on the effect of air and liquid velocity. The break—up length and transverse unstable wavelength of
the prefilm break—up are dependent on Weber number, momentum ratio and liquid Reynolds number. The drop-
let size decreases with the increase of air velocity and is in a linear relationship with break—up length and trans-
verse unstable wavelength.
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Table 1 Operating conditions and important non-

dimensional parameter

Parameter Value
Mean air velocity/(m/s) 30~60
Liquid velocity/(m/s) 0.5~1.5
Liquid Reynolds number Re, 493.8~1481.5
Weber number We 7.5~30.1
Air=liquid momentum ratio MR 0.5~16.8
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