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Numerical simulation of low-Re flow around a square cylinder by MPS method

LAN Xiaojie' , ZHAO Weiwen', WAN Decheng', ZOU Li’

(1. Computational Marine Hydrodynamics Lab (CMHL) , School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiao
Tong University, Shanghai 200240, China; 2. School of Naval Architecture, Dalian University of Technology, Dalian 116024, China)

Abstract: Flow past a cylinder is a classical problem in the field of fluid mechanics. Because of the viscosity, when the fluid flows past
the cylinder, many complex flow phenomenons will occur, such as the separation of flow, the periodic generation and shedding of
vortices and so on, so the flow around a cylinder is often taken as a standard verification example. At the same time, it widely exists in
practical projects where fluid flows through a cylinder, and may cause great harms under some working conditions. Therefore, it is of
great significance to take in-depth research on it. In this study, a meshless method, moving particle semi-implicit method (MPS) , is
proposed to be introduced into the numerical study of the flow around a cylinder, and numerical simulation is carried out for the flow
around a two-dimensional square cylinder under different Reynolds Numbers. First of all, the MLParticle-SJTU solver developed
independently based on MPS method is used to simulate the flow around the square cylinder when the Reynolds number is 40, 200 and
1 000 respectively, combining the inlet boundary and outlet boundary. Then, the simulated results are found in agreement with the
experimental and numerical calculation results in other papers. When the Reynolds number is 200 and 1 000, the phenomenon of
Karman vortex in the square cylinder wake can be clearly captured, which verifies the effectiveness and applicability of MPS method in
the simulation of flow around the cylinder.
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