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This work focuses on physical flows with threshold effects modeled by hyperbolic systems of the
form

∂tU + ∂xF (U) = S(U), (1)

where the source S is a discontinuous function of the unknown. As an application, we consider a
homogenized two-phase model described by

U = (αρv, ρ, ρu, ρE) , F (U) =
(
αρvu, ρu, ρu

2 + p, (ρE + p)u
)
,

S(U) =
(
Kφ1h(U)>heb , 0, 0, φ

)
,

where αρv is the density of vapor, ρ is the density of homogenized fluid, u its velocity, E its total
energy and h its enthalpy. The source S models the heating of the fluid and the change from the
liquid phase to the vapor phase at enthalpy h = heb.

In equations of the form (1), such a source term S discontinuous in the unknown lead to
difficulties at the numerical level and naive approaches commonly lead to non-physical wave speeds
and oscillations ([1]).

In a first step, we focus on the existence and uniqueness of stationary states for (1). Due to the
discontinuity of the source S, Cauchy-Lipschitz theorem holds not here, and need to be generalized.

In a second step, we aim to construct well-balanced schemes (see e.g. [2]) for (1) preserving the
stationary states and without non-physical numerical artefact.
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