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Multiphase flows is one of the main research areas of Lattice Boltzmann Method (LBM). The
main reason is the flexibility of LBM formulations in comparison with Navier-Stokes solvers
when dealing with complex physical phenomena such as multiphase flows. The traditional
Navier-Stokes equations techniques: Volume of Fluid (VOF), Eulerian-Eulerian and
Lagrangian-Eulerian approaches involve the solution of a set of non-linear partial differential
equations for each phase or component. In contrast, the LBM techniques for multiphase flows
deal with only one partial differential equation for each fluid phase to describe the evolution
of a particle function distribution. Since the emergence of LBM for multiphase flows in the
late 1980s, the validation of different methods was carried out on theoretically well-known
solutions such as the Laplace’s law for the calculation of the surface tension [1], the layered
two phase flow in a channel [2], or relying on Jurin’s and Wahsburn’s laws [3]. In this work,
the evolution towards equilibrium of a two-dimensional bubble is analysed in the context of
investigations performed to validate an in-house parallelised LBM solver for multiphase flow
applications. The numerical experiment consists of a heavy and elliptic bubble immersed in a
lighter fluid which oscillates until reaches the equilibrium state. The initial curved interface
induces a damped oscillating movement whose frequency can be calculated analytically for
inviscid two-dimensional flows [4, 5]. This theoretical prediction requires to know a priori the
surface tension value of the interface which is taken from the numerical method. Hence, this
numerical experiment allows to validate the performance of the in-house LBM code to
reproduce an unsteady process in which case the surface tension is taken into account.
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