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On a structure preserving numerical method for incompressible two-phase flows
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The vorticity/Cahn-Hilliard equations for incompressible two-phase flows are formulated within bracket formulations.
The budgets of kinetic energy, helicity, and enstrophy are properly inherited by the finite difference equations obtained
by invoking the discrete variational derivative method combined with the mimetic finite difference method. The energy
dissipates not only due to viscosity but also to so called Cahn-Hilliard diffusion. The helicity varies due to viscosity and
surface tension in the direction of vorticity. The enstrophy is produced by vortex stretching and surface tension, and
dissipated by viscosity and diffusion. Numerical experiments on a periodic array of droplets have been done to examine

the properties and usefulness of the proposed method.
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