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Highlights

• BDF2 is proposed as time integration method for the two-fluid model.

• A thorough analysis of the accuracy and stability of time integration methods via eigenvalue

analysis of the continuous, semi-discrete and fully-discrete equations is performed.

• An automated von Neumann analysis for the fully discrete equations that circumvents

analytical derivations is developed, which can be easily employed if the two-fluid model is

extended or different discretization methods are used.

• Discrete Flow Pattern Maps are proposed, which determine whether the effective well-posed

unstable flow regime as determined by the discretization method matches the theoretical

regime.

• Wave growth under well-posed unstable conditions can easily lead to ill-posed conditions,

possibly limiting the applicability of the two-fluid model for slug-capturing simulations.
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