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The two-phase flow problems in this paper describe one-dimensional isentropic mixtures of liquid and vapour,
such as those occuring in nuclear reactors cooled by water under pressure. The model consists of equations for the
conservation of mass, momentum of the mixture and the relative velocity between the two-phases [1, 2]. It is shown [3]
that the system is strictly hyperbolic provided that the relative velocity between the two phases is much lower than
the speed of sound of the two-phase mixture. A procedure is then developed for solving the Riemann problem for a
mixture of liquid and vapour obeying an equation of state of the form p = p(P) where p and P are the mixture density
and pressure, respectively. An exact Riemann solver and several approximate Riemann solvers for the simplified
two-fluid model are presented. The main step in solving the Riemann problem is to find the constant state W* in
the star region. This depends on appropriate relations through the left and right waves connecting W* to the states
W and Wy respectively. However, under certain extreme flow conditions, it is recommended that a combination
of the exact and approximate solvers for the Riemann problem be employed. As long as the simplified two-fluid
model is hyperbolic, Godunov-type numerical methods for the model can be employed using locally approximate
analytical solution to the wave propagation equations. Second-order extensions of Godunov-type schemes, as well as
the emergence of TVD algorithms have brought about the possibility to capture the discontinuities with very good
accuracy as achieved using MUSCL-Hancock and WAF [3, 4] schemes. The numerical results for two-phase shock
tube test problems closely match the results obtained by the exact solution of the Riemann problem. The tests are
used to illustrate some typical wave patterns resulting from the solution of the Riemann problem. For comparison we
also show numerical results obtained by the Lax-Friedrichs method. These numerical methods, which are widely used

for fluid dynamic calculations, have proved to be very efficient for numerical solutions of two-phase flow problems [3].
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