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Numerical Simulation of Flow around Three-dimensional

Arrayed Cylinders with Free Surface

ZHANG Qinwen, WANG Jianhua, WAN Decheng”
(Computational Marine Hydrodynamics Laboratory (CMHL), School of Naval Architecture, Ocean and Civil Engineering,

Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract

To explore the peripheral flow field characteristics of the flow around an arrayed cylinders in a three-
dimensional mode, this paper conducts a study on a three-dimensional arrayed cylinders with a free liquid
surface. Based on the SST-DES model and the VOF method, numerical simulation was carried out using the
computational fluid dynamics software STAR-CCM-+. The velocity field distribution, tail vortex development
and flow resistance around the arrayed cylinders were obtained through numerical simulation. Comparative
analysis of the numerical results indicates that the drag coefficient of the upstream cylinder remains relatively
stable with minor fluctuations, whereas the downstream cylinder is significantly influenced by the upstream
wake interference, resulting in substantially larger drag coefficient fluctuations with pronounced periodic
behavior. The corresponding research results can provide valuable references for the design, optimization, and

service life prediction of engineering structures such as offshore platforms.

Key words: array of multiple cylinders; flow resistance; turbulence mode; flow field analysis
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