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Molecular Dynamics Simulations of Collision between Liquid Droplets
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Atomization is an important technique for not only spray combustion but also chemical products
or drug medicines. Therefore, it is necessary to clarify the mechanism of atomization behavior and
phenomena of droplet collisions. In the present paper, molecular dynamics simulation of binary
collisions between two argon liquid droplets was conducted to investigate a collisional behavior at
the nano level. The collision behaviors are classified into five regimes, (i)coalescence, (ii)
stretching separation, (iii) stretching separation with some satellite droplets, (iv) shattering, and (v)
grazing. In addition, we drew a schematic of the various boundaries among five regimes and
discuss the mechanism of the binary collision between the droplets. In this simulation, “bouncing”
and “stretching separation” were not occurred. Additionally, theoretical boundaries between
“coalescence” and “stretching separation” proposed by Ashgriz ef al. and Park et al. did not
correspond with simulated results. It is resulted from the effects of the nano-sized droplets, for
example, intermolecular force or small surface tension.
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Fig.1 Basic cell used in MD simulation.
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Fig.2 Definitions of wvarious collision
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Fig.3 Definition of impact parameter X
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Fig.4 Density profile from center of the
droplet.
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Fig. 5 Snapshots of collision process at various velocities,
Weber numbers and dimensionless impact parameters.



ewzf. Vol.17, No58(2008) 70

15ps 20ps

* 30ps
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Fig. 5 Continued.
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(a) Plots of the different collisional behavior.
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(b) Schematic of the various boundaries.

() Coalescence, (ii) Stretching separation, (iii)
Stretching separation with some satellite
droplets, (iv) Shattering, (v) Grazing, dashed line
and dotted line show theoretical curve proposed
by Park et al. and Ashgriz et al, respectively.



Fig. 6 Effects of Weber number and
dimensionless impact parameter X on collisional
behavior.
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Fig. 7 Effects of Weber number and
dimensionless impact parameter X on collisional
behavior in case that small droplet collides large
droplet.
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