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We consider a compressible two-phase medium undergoing isothermal transformations whose specific
volume and velocity are respectively 7 and u. The phase k = lig, vap of the medium is equipped with an
Equation of State (EOS) given as the pressure law Py — 7 (Py), where 7, and Py, are the specific volume
and the pressure of phase k. The composition of the medium is characterized by y that denotes the mass
fraction of the vapor phase and that verifies 7 = y7ap + (1 — y)7iq. We assume a continuous pressure
equilibrium between both phases in the system, namely Py, = Biq = P.

Let P, — gi denotes the chemical potential of phase k = liq,vap. Under classic hypotheses, there
exists P* such that gyap(P*) = guiq(P*). Let us note 777 = 7,(P*), k = vap,liq. We suppose that our
two-phase medium can undergo mass transfer phenomena that reach an equilibrium characterized by
(P,y) = (Peq>Yeq)(T). The definition of Pey and yeq give the mass fraction and the pressure law for a
given 7 at equilibrium with respect to phase change effects.

(Prig(T), O)*, if 7 <7y
(Peqa yeq)(T) = (P*, T‘jap,l.l,-(};q) , if T]Tq <7< T\;kap7
(Pyap(7), 1), if 7> 775,
We now suppose that the flows in the medium are governed by the following extended p-system :
8,;7 — amu = 0,

Oy = (Peq(T) = P)/e,

that involves relaxation effects induced by phase change.

Formally, when ¢ — 0 we recover the classic p-system closed by the pressure law 7 — Foq. In our study,
we try to understand how the solutions of the system (1) tend to those of the p-system when ¢ — 0.
We perform an analysis of traveling wave solutions for system (1). This will allow to define admissible
discontinuities of the classic p-system by selecting discontinuities that match the relaxation limit & — 0.
This method is used in many works[l, 2, 3]. One of the difficulties is that the term of relaxation can
degenerate, leading to a loss of hyperbolicity when 7 € (TITq,T:ap). Nevertheless, we recover that the
admissible discontinuities satisfy the Liu criterion [4].

References

[1] A.DRESSEL AND W.A.YoONGa. Existence of traveling-wave solutions for hyperbolic systems of balance
laws. In Arch. Rational Mech. Anal., 182(1) :49-75, 2006.

[2] C.CHALONS AND J.F.COULOMBEL, Relaxation approximation of the FEuler equations. In
J.Math.Anal. Appl., 348(2): 872-893, 2008.

[3] A.CoRrLI AND H.FAN, The riemann problem for reversible reactive flows with metastability. In STAM
J. Appl. Math. 65(2):426-457, 2004.

[4] T.P.L1u, The entropy condition and the admissibility of shocks. In J.Math.Anal. Appl. 53(1) :78-88,
1976.

Hala GHAZI, LMJL, Université de Nantes, 2 rue de la Houssiniere , 44300 Nantes France
hala.ghazi@univ-nantes.fr

Samuel KOKH, DEN/DANS/DM2S/STMF, CEA Saclay 91191 Gif-sur-Yvette cedex France

samuel .kokh@cea.fr

Nicolas SEGUIN, IRMAR, Université de Rennes 1, 263 avenue du Général Leclerc, CS 74205 35042 Rennes
Cédex France

nicolas.seguin@Quniv-rennesl.fr



