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Abstract

A prediction of binary droplets collision is important in the formation of falling drops and the evolution of sprays. The droplet
velocity, impact parameter and drop-size ratio have influence on the interaction of the droplets. By the effect of these parameter,
the collision processes are generated with the complicated phenomena. The droplet collision can be classified into four
interactions such as the bouncing, coalescence, reflexive separation and stretching separation. In this study, the two-phase flow of
the droplet collision was simulated numerically by using the Level Set method. 2D axi-symmetric simulations on the head-on
collisions in the coalescence and reflexive separation, and 3D simulation on the off-center collisions in the coalescence and
stretching separation were performed. These numerical results showed good agreements with the experimental and analytical
results. For tracking the identity of droplets after the collision, transport equation for the volume fraction of the each initial
droplet were used. From this, the identities of droplets were analyzed on the collision of droplets having different size.
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Fig. 1 Schematic of binary droplets collision
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Fig. 2 Numerical results for various grids
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Fig. 3 Comparison of numerical results with the analytically[3]
results for the drop ratio A=1 ( O : coalescence, A :
reflexive separation, + : stretching separation )
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Fig. 4 Comparison the numerical results with the experimental
results (A=1, We=23 and z=0.05(Exp.)/z =0(Num.))
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Fig. 5 Comparison the numerical results with the experimental
results (A=1, We=40 and z=0)
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Fig. 6 Head-on collisions with various Weber number
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Fig. 7 Comparison the numerical results with the experimental results
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Fig. 8 Comparison the numerical results with the experimental
results (A=1, We=83 and z=0.43)
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Analytical results (Ko & Ryou, 2005)
O Experimental results (Ashgriz & Poo, 1990)
= Numerical results (Present study)
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Fig. 9 Comparison of the satellite droplets number with the
experimental[3] and analytical[6] results (A=1 and
We = 83)
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