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Numerical Simulation of Wave-Floating Bodies Interaction Using a Truly
Incompressible SPH Method with Artificial Compressibility Approach

F. Rouzbahanit, K. Hejranfar®”
1 Ph.D. Student, Dep. of Mech. and Aerosp. Eng., Islamic Azad Uni., Science and Research Branch of Tehran, Tehran, Iran.
2 Prof., Aerosp. Eng., Sharif Univ. of tech., Tehran, Iran.

Abstract

In the present study, the numerical simulation of free-surface flow and wave-floating bodies interaction is
performed by a truly incompressible smoothed particle hydrodynamics based on the artificial compressibility
method. The governing equations, using Chorin's artificial compressibility method are written in the
Lagrangian reference frame to provide an appropriate incompressible SPH algorithm for computing the
incompressible flows. An implicit dual-time stepping scheme is used for the time integration to be capable of
time accurate analysis of unsteady flows. Unlike the weakly compressible SPH method, the ACISPH method
does not involve any approximate enforcement of the incompressibility condition that usually implies time
step restrictions and spurious oscillations in the flow field. Unlike the projection ISPH algorithm, the
ACISPH method does not involve an iterative solution of the pressure Poisson equation and the pressure
field is computed through the solution of the governing equations. The accuracy of the ACISPH method is
demonstrated by solving the incompressible flow in a 2-D Hydrostatics tank. Then, the wave-floating bodies
interaction is simulated and the results obtained are compared with the available experimental and numerical
results. The study shows that the proposed artificial compressibility-based ISPH (ACISPH) method is
accurate and robust for simulating the wave-floating bodies’ interaction.

Keywords: Smoothed Particle Hydrodynamics (SPH); Incompressible Flow; Artificial Compressibility
Approach; Dual-Time Stepping Scheme; Wave-Floating Bodies Interaction.
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