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Extended Abstract

The aim of this work is the development of a fully explicit high-order scheme in the framework of compressible multiphase
flows with heat and mass transfer. The study considers the five equation model given in [1], which is obtained from the
formal limit [2] of the Baer and Nunziato model [3] when the relaxation parameters tend simultaneously to infinity. This
model consists in one mass conservation law for each phase, one conservation law for the momentum and one for the energy
for the phase-mixture coupled to a transport equation for the volume fraction of one phasel. This last equation is in a non-
conservative form, leading to several questions on how to define and approximate its solutions. As suggested in [4,5], the
model is split into a hyperbolic and a phase transition contribution. The adopted scheme for the hyperbolic terms, consists in
a predictor-corrector scheme. Once the hyperbolic part has been computed, a thermo-chemical relaxation allows to compute
the heat and mass transfer terms as in [5]. This terms represent the phase transition contribution of the model.

For the hyperbolic part of the problem, following [6], the study considers one prediction and one correction step, adopting
for the space discretization a residual based distribution scheme. This formulation allows seeing the component of the
discretization as an error between two different approximations. Here, the residual is computed considering a Lax Friedrich’s
scheme [6]. In order to construct a stable and non-oscillating high-order accurate approximation across discontinuities, the
residual, maintaining the consistency requirement, is distributed to each node belonging to a cell via a limiter. The last is
designed similarly to a positive stream-wise invariant with a filtering term, using its eigenforms instead of the residual. The
heat and mass transfer terms are coupled to the hyperbolic solution as suggested in [4] and the admissibility procedure, as in
[8], is added to ensure the positivity of the solution.

With respect to other contributions in the area of phase transition models for cavitating flows, we investigate a method that
provides mesh convergence to the exact solutions, where the studied non-conservative system is associated to consistent
jump relations and follows the idea of [7]. This numerical methodology can be easily extended to unstructured meshes and
to the six and seven equation models. Finally, the dodecane liquid-vapour shock tube benchmark [4,5] has shown very good
overlaps with the expected solutions and has assessed the robustness and accuracy of the presented method.
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