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In several previous works Godunov, Romenski and co-authors proposed a PDE model derived using fundamental principles, cf.
[3, 4]. The governing PDE system belongs to the class of symmetric hyperbolic thermodynamically compatible systems (SHTC).
Particular results on two fluid models were obtained by Romenski, Toro and co-authors [6, 5]. Numerical results for this type
of model can exemplary be found in recent works by Dumbser, Romenski et al. e.g. [1, 2]. However, a distinguished analytical
treatment is still far from being complete. As a first attempt we want to discuss the Riemann problem for the homogeneous
barotropic (i.e. isentropic or isothermal) two fluid model derived from the SHTC system. The PDE system for compressible two-
phase flows including (hyperbolic) heat conduction was previously discussed in Romenski et al. [6, 5]. The barotropic subsystem
we want to discuss reads
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Here, α1 is the volume fraction of the first phase which is connected with the volume fraction of the second phase α2 by the
saturation law α1 +α2 = 1, ρ is the mixture mass density which is connected with the phase mass densities ρ1, ρ2 by the relation
ρ = α1ρ1 + α2ρ2. The phase mass fractions are defined as c1 = α1ρ1/ρ, c2 = α2ρ2/ρ and it is easy to see that c1 + c2 = 1.
Finally, u = c1u1 + c2u2 is the mixture velocity, w = u1 − u2 is the phase relative velocity. The equations describe the
balance law for the volume fraction, the balance law for the mass fraction, the conservation of total mass, the total momentum
conservation law, the balance for the relative velocity For the last equation we introduced

Ψi(ρi) =

{
hi(ρi), isentropic
gi(ρi), isothermal

where hi is the specific enthalpy of the corresponding phase and gi the specific Gibbs potential, respectively. We will present
exact relations for the appearing waves, discuss the wave structure of the solution and further properties of the system under
consideration. Due to the non-strictly hyperbolic character of the system we also present wave interactions barely discussed in
the literature. Comparisons of numerical and exact solutions will be shown. Results presented here are also available in [7].
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