2019 2021

Development of moving surface mesh-incorporated particle method
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Aiming at accurately simulating fluid flows with surface tension forces, a
novel particle method incorporating a moving surface mesh has been developed. The main results of
this research are as follows. (1) The fundamental computational accuracy is improved by using a new
time-marching scheme together with a consistent meshfree discretization scheme. (2) The moving
surface mesh is incorporated to explicitly calculate deformations of the free-surface boundary,
which particularly improves the accuracy of surface tension calculation. (3) By using axisymmetric
coordinates, the computational efficiency is effectively enhanced. (4) In order to simulate breakup
of a liquid domain, the topological change is treated using a surface mesh splitting technique. (5)
As examples of practical applications, the dripping faucet and continuous inkjet problems are
simulated, and the validity of the developed particle method is validated.
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