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Abstract: The IDEAL algorithm is implanted into the two-phase flow solver interFoam in the
most popular open-source computational fluid dynamics software OpenFOAM to solve the
problem that the existing applications of the IDEAL algorithm in the numerical simulation of two-
phase flows are mainly based on the structured grids or two-dimensional unstructured grids, and
its further application in complex problems is limited. Then, its performance advantages over the
PIMPLE algorithm are verified using four numerical examples, i. e. , two-dimensional dam break,
two-dimensional single-bubble rising, three-dimensional non-coaxial double-bubble rising, and
gas-liquid two-phase flow in an undulating pipeline. The research results indicate that the
computational time of the IDEAL algorithm is reduced by 17.6% - + oo compared with the
PIMPLE algorithm. Moreover, the PIMPLE algorithm is difficult to converge in some cases,
whereas the IDEAL algorithm can still obtain the convergent solution quickly. This study lays a
foundation for extending the IDEAL algorithm to complex two-phase flow problems.
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