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Simulations of Droplet Impact onto a Liquid Surface
Using Incompressible Smoothed Particle Hydrodynamics Method
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In this study, the whole process of liquid droplet impact onto a liquid surface up to the consequent formation of the
central column was simulated using ISPH (Incompressible Smoothed Particle Hydrodynamics) method. The ISPH
method uses a pressure Poisson equation to satisfy the incompressibility constrains, and solves the pressure field
implicitly using a fractional-step projection method of solving the Navier-Stokes equations. The simulation results for
the impact of a droplet onto a film of an identical liquid were compared with the experimental ones using a high-speed
video camera, and it was shown that, the simulated time series of the crater depth, diameter, crown height and the rebound

motion corresponded quantitatively well with the experiment.
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Fig. 1 Simulation snapshots of the droplet impact onto a liquid surface as (i) bird-eye view, (ii) top view for droplet component and
(iii) 1 mm cross section, and (iv) experimental snapshots of the droplet impact onto a liquid surface (U, =3.13 m/s).
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Fig.2 Comparison of simulation and experiment regarding (i) crown height, (ii) crater depth, and (iii) crater diameter.
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