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isSteam turbines pose a series of challenges to their numerical 
analysis, both in terms of the physical description and the discre-
tization of the underlying equations. In this regard, coupled for-
mulations of the Navier-Stokes equations have proven their supe-
riority compared to classical segregated assembly methods.

In the last stages of steam turbines, condensation of water vapor 
leads to a secondary phase. Similar to the strong pressure-velo-
city coupling in single-phase flows, the interfacial source terms 
in two-phase simulations closely link the liquid and gaseous 
phases. This thesis extends the coupled single-phase method 
to a two-phase formulation, allowing for a fully implicit assembly 
of mass and momentum exchange. 

In addition to a coupled description of real gas models, which are 
required for operating conditions in the vicinity of the two-phase 
region, a novel drag-consistent Rhie-Chow interpolation is intro-
duced. The proposed formulation uses the coupled framework 
to implicitly account for drag forces. This removes the typical 
numerical stability issues arising due to explicit right-hand side 
contributions in conventional methods.  
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Wenn der Weise stehts dumm erscheint,
können seine Fehler nicht enttäuschen und

sein Erfolg ist eine angenehme Überraschung.
Von Levi bar Alphaeus, kurz Biff,

aus dem Buch Die Bibel nach Biff, von Christopher Moore
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