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Abstract: Buoyancy elements are primarily used to provide additional buoyancy to improve the tension
distribution along the risers. Risers covered with buoyancy elements exhibit more complex fluid—structure
interaction phenomena under ocean currents, and the current understanding of their hydrodynamic
characteristics remains limited. This study conducted stationary towing tests on a rigid riser model covered
with buoyancy elements. Based on the hydrodynamic unit formed by the riser-buoyancy system, the drag and
lift characteristics in uniform flow were investigated for different spacing arrangements and diameters of the
buoyancy elements. The time-frequency characteristics of the cross-flow lift were further analyzed using
wavelet transforms. The main conclusions are as follows: compared with a bare riser, the drag coefficient of

the buoyancy element decreases to approximately 0.9 due to the low aspect ratio; when the diameter ratio of
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the buoyancy element to the riser reaches 3.52 and both components operate at Reynolds numbers above 10°,
the RMS lift coefficient of the hydrodynamic unit increases significantly, reaching up to 1.2 when the length
ratio equals 1; the dominant frequency of lift on a riser covered with buoyancy elements exhibits time-varying
jumps, with a wider fluctuation range than the vortex shedding frequencies of both the riser and the buoyancy
element.

Key words: marine risers; buoyancy element; model test; hydrodynamic characteristic
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Fig.15 Wavelet transform results of time history of cross-flow lift force under different length ratios
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