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Abstract; The difficulty of studying the breakup process of liquid jet in incompressible airflow is to
capture the surface detail of the jet column. The typical calculating examples for bag breakup and shear
breakup of jet column was numerically computed by VOF method and tree-structure adaptive mesh refine-
ment algorithm based on Gerris open code, by which the visualization of the whole process of the jet col-
umn distortion, bend and breakup was realized, and the surface waves formed on the surface of the jet
columns also be clearly captured. The calculated jet trajectory, breakup length and droplet space distribu-
tion are consistent with the experimental results in the reference literature, which shows that surface wave
can cause instability of the jet column, big droplet of bag breakup and about 60 um diameter droplet of

shear breakup. The high-precision numerical algorithm based on Gerris is conducive to further understand-
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ing of the jet breakup mechanism and effective evaluation of breakup.

Keywords : incompressible airflow; jet; bag breakup; shear breakup; adaptive mesh refinement ; gerris
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Tab.1 Boundary conditions

4 mER WK AEE WIRTE SR
/mm 44 A%k WEC /()
1 0.3 40.24 6.20 2328.80 90
2 0.6 40. 24 12. 40 4 656. 40 90
3 0.5 47.98 38.80 8 210.52 30
4 0.5 47.98 38.80 8 210.52 45
5 0.5 47.98 38.80 8 210.52 75
=2 PHESHEE
Tab.2 Physical parameters
2R 18
WAk (kg + m ™) 998.2
ARG/ (MPa - 5) 1.003
Witk S/ (mN - m™") 73
Sk (kg - m™?) 1.225
MK/ (MPa - s) 0.018
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Fig.3 Comparison of numerical calculation and

experiment results of Case 1
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Fig.4 Comparison of numerical calculation and

experiment results of Case 3, Case 4 and Case 5
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Fig.5 Trajectories of liquid jets
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Fig. 6 Numerical calculation results of bag breakup process of jet column
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Fig.8 Contours of velocity distribution on

jet column surfaces
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Fig. 9 Numerical calculation results of shear breakup process of jet column
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