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In this study, a domain decomposition-based parallel finite element analysis for gas-liquid two-phase flow
was developed, and its computational accuracy and parallel performance were evaluated. First, a stabilized
finite element solver based on the Level-set method was developed, and its accuracy was assessed using dam-
break problem and rising bubble problem. The result of the dam-break problem under no-slip condition did
not show good accuracy while the other experiments showed good agreement. One of the reason for less
accuracy on the dam-break problem under slip condition is concluded as its bad measurement. Afterward,
a parallel computing algorithm for a distributed memory environment was implemented into the developed
solver, and its parallel performance was evaluated on the same benchmark problems. The results confirmed
that parallelization reduced computation time while maintaining accuracy, demonstrating that applying par-
allel computing to interface-capturing finite element analysis for gas-liquid two-phase flow improves both
efficiency and precision.

Key Words : finite element method, level-set method, two-phase flow, parallel computation, domain
decomposition method
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