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Part 2: Preconditioned Two-Phase Schemes for All Speeds
Seung-Won Ihm* and Chongam Kim**

ABSTRACT

Two-phase RoeM and AUSMPW+ schemes are preconditioned for the simulation of all
Mach number flows, which are generally of interest for many gas-liquid two-phase
application problems, because of large speed of sound in liquid region and low speed of
sound in mixture or gas region. Conventional characteristic based schemes lose their
accuracy or robustness in low Mach number flows, because their numerical dissipation
terms are scaled by speed of sound, which is too large compared with local velocity
magnitude in a low Mach region. All speed versions of RoeM and AUSMPW+ reflect the
eigenvalues of the preconditioned governing system, which have the same order of
magnitude even in low Mach number region. From the asymptotic analysis, it is observed
that the discretized system by the developed schemes is consistent with the continuum
system in the incompressible limit. The numerical results show the accurate and robust
behavior of the proposed shcemes for all speed two-phase flows.
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