
HAL Id: hal-03752096
https://hal.science/hal-03752096

Submitted on 16 Aug 2022

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Modelling interactions of waves with diffused interfaces
Kevin Schmidmayer, Joris Cazé, Fabien Petitpas, Eric Daniel, Nicolas Favrie

To cite this version:
Kevin Schmidmayer, Joris Cazé, Fabien Petitpas, Eric Daniel, Nicolas Favrie. Modelling interactions of
waves with diffused interfaces. MultiMat 2022 - 10th International Conference on Numerical Methods
for Multi-Material Fluid Flow, Aug 2022, Zürich, Switzerland. �hal-03752096�

https://hal.science/hal-03752096
https://hal.archives-ouvertes.fr


Modelling interactions of waves with diffused interfaces
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ABSTRACT

When simulating multiphase compressible flows using the diffuse-interface methods, the test cases pre-
sented in the literature to validate the modellings with regard to interface problems are always textbook
cases: interfaces are sharp and the simulations therefore easily converge to the exact solutions. In real
problems, it is rather different because the waves encounter moving interfaces which consequently have
already undergone the effects of numerical diffusion. Numerical solutions resulting from the interac-
tions of waves with diffused interfaces have never been precisely investigated and for good reasons, the
results obtained are extremely dependent on the model used.

Precisely, well-posed models, such as the model of Kapila et al. [1], present similar and important
issues when such an interaction occurs, coming from the appearance of a wave-trapping phenomenon.
To circumvent those issues, we propose to use a thermodynamically-consistent pressure-disequilibrium
model [2] with finite, instead of infinite, pressure-relaxation rate to overcome the difficulties inherent
in the computation of these interactions. Because the original method to solve this model only enables
infinite relaxation, we propose a new numerical method allowing infinite as well as finite relaxation
rates.

Solutions of the new modelling are examined and compared to literature, in particular we propose the
study of a shock on a water–air interface, but also for problems of helium–air and water–air shock tubes,
spherical and non-spherical bubble collapses.
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