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ABSTRACT

Multiphase flows exist widely in daily life and many industrial processes, such as soap bubbles, rain
drops, internal combustion engines, thermal spray coating, and ink-jet printing, et al. In the numerical
study of multiphase flows with clear interfaces, it is extremely important to accurately track the
interfaces. Many numerical methods have been developed to treat the interface, including Level set
method (LSM) [1], volume of fluid (VOF) [2], front tracking method (FT) [3], and phase field
method [4], et al. As a full Lagrangian particle method, Smoothed Particle Hydrodynamics (SPH)
can easily handle complex flows involving two or more fluids.

In Zhang's previous work [5, 6], an interface is reconstructed upon the geometrical information of the
particles near the interface. In our previous work [7], a sharp interface method (SIM) for SPH is
developed. The level set method is used to track the interface position. The level set function can be
used to calculate the interface curvature more accurately. And the ghost fluid method is introduced to
handle the discontinuity. The interface states are calculated by using the jump conditions and are
extended to the ghost fluid particles [8]. The ghost fluid method helps to get smooth and stable
calculation near the interface.

Mass conservation for each phase is one of the key parts in the simulation of multiphase flows. Based
on the previous SIM for SPH, a new method to locate the interface is developed. The modified SIM
for SPH will guarantee mass conservation.

In this talk, the developed mass preserving SIM for SPH will be presented in detail. The performance
of the developed method will be shown by benchmark tests. The developed method and its future
version will be applied to complex flows.
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