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In this paper, we investigate the collision conditions necessary to generate large bubbles by droplet collision. Formerly,
collision speed and diameter were considered as the factors that cause large bubbles. However, there are some studies
that have shown that the impact moment shape is the most important, and focus the effect of vortex in the liquid after the
collision. Thus, the droplet collision phenomenon was simulated by out AMR-front-tracking simulator that can express
the interface deformation accurately. We treated vertically elongated droplet and investigated the interface deformation,
vortex generation and pressure distribution. Then, we can find that the interface deformation caused by droplet collision

can be classified in three patterns in three velocity range.
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Fig. 1 Front-tracking method.
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Fig.2 Additional constraints on the quadtree discretisation.
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Fig.3 The calculation for shearing stress when next grid is subdivided.
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Fig.4 The calculation for normal stress when next grid is subdivided.
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Table 1 Physical property value

Density Viscosity Surface tension
plkg/m’) u(Pa - s) o(N/m)
Water(20°C) 998.2 1.002x107
—— 72.77%10°3
Air20C) 1.205 18.22x10¢
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Fig.8 Change in interface shape over time. The left of each figure is the experimental observation Wang et al.®, and the right is the simulation result (the left
end of each figure is symmetry axis).
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Fig.9 Mushroom shape forming process [d=5.65mm, v=0.953m/s].
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Fig.10 Existence of large bubble formation by simulation on v-d map
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Fig.12 Interfacial deformation pattemn in collision
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Fig.11 Existence of large bubble formation by simulation
on We-Fr map
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