A class of hyperbolic three-phase flow models

Jean-Marc Hérard!

1 Blectricité de France, Division Recherche et Développement,
Département Mécanique des Fluides et Transferts Thermiques,
6 quai Watier, 78401 Chatou cedex, FRANCE
Jean-Marc.Herard Qedf.fr
Tel: (33) 1 30 87 70 37
Fax : (33) 130 87 79 16

Abstract

We present here a class of models to describe three-field patterns or three-phase flows.
The basic ideas rely on the counterpart of the two-fluid two-pressure model which has been
introduced in the DDT framework, and has been more recently extended to liquid-vapour
simulations. We first present a class of hyperbolic systems without any constraining condition
on the flow patterns. We then focus on a particular system which is the counterpart of the
Baer-Nunziatto model which is used within the framework of the DDT theory. We detail
the structure of single waves in the Riemann problem. Smooth solutions of the whole system
agree with physical requirements on void fractions, densities, specific entropies. We show that
shock solutions make sense. When using relaxation techniques, this model enables to perform
computations of single pressure three-phase flow models on coarse meshes. Admissible forms
of mass, energy and momentum transfer terms are discussed. A simple fractional step method
is used to compute approximations of solutions, and a few computational results illustrate the
whole approach.
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