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Keynote Presentation 4： 
Numerical improvements of turbulent two-phase flow past surface-piecing vertical cylinder 

The interactions between two-phase free surface flow and vertical cylinder structures are common
occurrence in marine and civil engineering. For high Reynolds and high Froude number flow, the
bluff body introduce violent free surface flow containing some interesting hydrodynamic
phenomena which are difficult to analyze in experimental measurements. In this study, we
introduced and combined several improvements of the numerical modeling for violent turbulent
two-phase flow, including the Ghost Fluid Method (GFM) to resolve the pressure jump condition
across the free surface, the Piecewise Linear Interface Calculator (PLIC) for sharp interface
capturing, an improved turbulent model for two-phase flow to avoid excessive turbulence damping
near free surface. These numerical improvements are applied to two-phase flow past fixed and
mounted surface-piercing circular cylinder for validation. 
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