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Abstract: A marine riser usually works in the form of multiple riser clusters. The hydrodynamic interference
characteristics between adjacent risers are obviously seen, and the interference can accelerate the fatigue
damage. Therefore, it is meaningful to investigate the vortex-shedding patterns and the hydrodynamic
interference characteristics of twin cylinders in order to ensure safe operation of risers. This study was aimd
to parametrically investigate flows around twin moving cylinders at a staggered arrangement by a ghost cell
method, in which, the incompressible Navier-Stokes equations were solved on a Cartesian staggered grid by
using an in-house developed time semi-implicit finite difference method. A ghost cell method was used to

enforce the no-slip boundary conditions. A radial basis iso-surface function was used to track the moving
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boundary implicitly and identify the properties of background grid. Based on the present numerical model,
flows around twin forced moving cylinders at a staggered arrangement were simulated. Vortex patterns and
force coefficients were analyzed under different gaps and oscillation frequencies. Typical interference
phenomena such as synchronized, deflected and merged vortex patterns were observed. The results can
provide theoretical guidance for the arrangement optimization of the riser clusters.
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Fig.1 Interpolation and reconstruction procedure based on ghost cell method
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Fig.12 Time history of the instantaneous vorticity contours and eddy volume for Gx=1.0, Gy =0.6 and f;/f, =1.2
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