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Abstract. Marine biofouling is a major economic and technical concern worldwide for nearly all industries operat-
ing in water. The current work considers several geometrical configurations of the growing plants using the numerical
computational fluid dynamics model to estimate the effect on the fluctuating fluid forces, pressure and vortex shedding
patterns.

Introduction

The accumulation and growth of microorganisms, plants or small animals settling on subsea structures con-
tributes to several aspects to be considered during the structural design of ship hulls, offshore platform supports,
risers, jumpers, flowlines, subsea equipment, power cables, etc. Estimating the impact of marine biofouling rep-
resents a substantial modelling challenge for elements of both traditional oil and gas production systems and
novel offshore energy harvesting systems. Biofouling expands the outer dimensions of subsea structures, in-
creases its surface roughness, mass, changes the flow regime and resulting hydrodynamic loads from external
currents and waves. Following the studies [1–3], the ongoing research attempts to identify the geometrical
configurations leading to substantial alterations in the vortex shedding patterns and increase in the lift and drag
forces using the computational fluid dynamics approach.

Results and discussion

The present work considers a circular cylinder in a fluid domain, where the structure with a partial coverage with
fouling elements is subjected to a uniform flow, as shown in Fig. 1. The 2D numerical model is designed for
the simplified cone-shaped fouling, equally-spaced over the downstream part of the structural circumference.
The study considers several heights, widths and a different number of fouling elements and includes the mesh
verification, simulations and analysis of hydrodynamic coefficients. The results obtained reveal maximum
expected fluid forces, their dominant frequencies, vortex shedding patterns, changes to the velocity, pressure
and vorticity fields.

Figure 1: Numerical model for the flow over cylindrical structure with biofouling: a) general view on the mesh of the fluid domain; b)
mesh around the structure with a simplified fouling model.
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