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Application of Ghost Fluid Method in Free Surface Flow

CHEN Songtao, ZHAO Weiwen, WAN Decheng”
(Computational Marine Hydrodynamics Lab (CMHL), School of Naval Architecture, Ocean and Civil Engineering,
Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract

In two phase flow with large density ratio such as water-air two phase flow, dynamic pressure is
discontinuous at the free surface, and a pressure jump is resulted in. Traditional methods for simulating two
phase flow are difficult to deal with the pressure jump condition, and will lead to an incorrect calculation of
the dynamic pressure gradient and inevitable occurrence of spurious velocities at the free surface. In order to
solve this problem, based on the open-source platform OpenFOAM, this paper introduces the ghost fluid
method into the marine hydrodynamics solver naoe-FOAM-SJTU, and develops a pressure-velocity correction
module independently for two phase flow with large density ratio. Combined with the VOF method, accurate
simulation of the pressure jump is achieved on arbitrary polyhedral unstructured meshes. In applications of
typical two-dimensional ramp flow and wave propagation, accuracy of the developed module is validated. The
results show that the ghost fluid method can obtain a sharp distribution of dynamic pressure at the free surface

and reduce spurious velocities effectively.

Key words: ghost fluid method; large density ratio; free surface flow; pressure jump condition; software
naoe-FOAM-SJTU
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