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Direct numerical simulation for two-phase flow considering surface
tension by using adaptive mesh refinement

LIU Cheng, WAN De-cheng

(State Key Laboratory of Ocean Engineering, Collaborative Innovation Center for Advanced Ship and Deep-Sea
Exploration, School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiao Tong University,
Shanghai, 200240. Email: dewan@sjtu.edu.cn)

Abstract: With the rapid development of computer hardware, DNS (Direct Numerical Simulation)
becomes an efficient tool for the fundamental analysis of complex two-phase flow problems.
DNS has strict requirements for low-dissipative scheme and high mesh resolution, which may
enlarge the computational cost. In present study, the CIP-CSL (Constraint Interpolation Profile -
Semi-Lagrangian) is adopted for discretizing advection part of momentum equations. An
algebraic VOF (Volume of Fluid) is developed for capturing the moving interface, with a
modified curvature estimation method by using height function. To improve the computationa
efficiency, a block-structured adaptive mesh refinement (BAMR) strategy is employed to refine
the crucia regions including the interface and high gradient regions. In the simulation of
capillary wave instability under different Laplace numbers, the predicted deformation rate aso
agrees well with potential theory solutions. Finally, the droplet collision problems with various
Weber number and Reynolds number are simulated and compared with experiment, the accuracy
and efficiency of the BAMR solver are validated.

Key words: Surface Tension; Adaptive Mesh; Direct Numerical Simulation; Two-Phase Flow.
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