
6th European Conference on Computational Mechanics (ECCM 6)
7th European Conference on Computational Fluid Dynamics (ECFD 7)

11 – 15 June 2018, Glasgow, UK

 Modelling multiphase flows with phase transition via a non-conservative
explicit residual distribution formulation 

P. Bacigaluppi¹, J. Carlier2, R. Abgrall3, P. Congedo4 and M. Pelanti5

1 Institute of Mathematics, University of Zurich, Switzerland, paola.bacigaluppi@math.uzh.ch 
2 ENSTA ParisTech, Université Paris-Saclay, France, julien.carlier@ensta-paristech.fr 

3 Institute of Mathematics, University of Zurich, Switzerland, remi.abgrall@math.uzh.ch
4 Team CARDAMOM, Inria Bordeaux Sud-Ouest, France, pietro.congedo@inria.fr 

5 ENSTA ParisTech, Université Paris-Saclay, France, marica.pelanti@ensta-paristech.fr

Key Words: Multiphase, phase transition, residual distributions, non-conservative schemes.

Within  the  framework  of  the  equilibrium  two-phase  mixtures  with  phase  transition,  the
following work focuses on a 4-equation model, which allows to study certain typologies of
cavitation problems, where the assumption of a homogeneous temperature, pressure and
velocity are allowed. The main focus is, thus, on  the study of time dependent problems with
strong interacting discontinuities and phase transition.
Due  to  the  interest  of  engineering  applications,  which  focus  on  non-conserved  variables,
rather  than  on conserved  ones,  this  work  presents  a  novel  approach  to  solve  systems of
equations with a non-conservative formulation which guarantees the actual conservation of
the mass, momentum and energy quantities [1].
This non-conservative formulation allows to avoid the classical oscillations obtained by many
approaches, that might appear for the internal energy profile across contact discontinuities.
The proposed method relies on a finite element based residual distribution scheme which is
designed  for  an  explicit  second-order  of  accuracy  timestepping  [2,3].  The  advantages  of
specifically adopting the residual distributions approximation count among others, the absence
of a Riemann solver, the ease in extending it to unstructured meshes and the possibility to
maintain a compact stencil when refining the mesh. 
Several benchmark test problems have assessed an excellent mesh convergence to the exact
solutions. The obtained numerical results have shown the effective robustness on very severe
test cases which involve both problems with and without phase transition [4].
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