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ABSTRACT: In order to improve the service life of the riser and ensure the safety of deep-water drilling, under the condition
that only the marine current force at the same velocity and the influence of different groove arrangement on the stress of the riser
are considered, the triangular groove texture is introduced into the riser surface to reduce the flow resistance of the riser by using

the principle of texture drag reduction. Using large eddy numerical simulation, the mechanical model of triangular groove
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textured riser is established. The effects of geometric parameters of triangular groove depth and width on riser lift resistance
coefficient, velocity field distribution, pressure coefficient distribution and vorticity distribution are simulated and analyzed at
constant velocity. The velocity vector field distribution is compared. The results show that under the simulated condition of
constant average velocity of 0.3 m/s in the South China Sea, when the number of triangular groove texture grooves is 32, the rise
resistance coefficient of grooved texture riser is less than that of smooth riser, which plays the role of reducing resistance and
restraining rise. When the depth is 0.14 mm and the width is 1.96 mm, the resistance coefficient of riser is reduced by 65.02%
and the root mean square of lift coefficient is reduced by 78.3%. The drag reduction effect is the best. Based on this, a new
method for optimal design and evaluation of flow drag reduction around triangular grooved riser at constant flow velocity is
established, which provides a theoretical reference for improving the fatigue failure and service life of riser by using triangular
grooved texture.

KEY WORDS: riser; triangular groove; vortex-induced vibration; large eddy numerical simulation; vibration suppression and

drag reduction
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