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Experimental study on a new turbine device for marine risers’
vibration suppression and energy harvesting
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(1. College of Civil Engineering and Architecture, Shandong University of Science and Technology, Qingdao 266590,
China; 2. Qingdao Key Laboratory of Marine Civil Engineering Materials and Structures, Qingdao 266590, China)

Abstract: Marine risers are critical facilities connecting offshore oil and gas platforms to subsea wellheads,
and vortex-induced vibration is the main cause of fatigue damage to risers. Therefore, a vibration
suppression-energy harvesting turbine device was designed for risers to suppress vortex-induced vibration and
harvest energy. Then experiments were conducted with the length of the blade of the turbine device's impeller
as a variable. On one hand, the vibration suppression and energy harvesting performance of the turbine device
were verified; on the other hand, the influence of the impeller's length of the blade on the device's vibration
suppression-energy harvesting performance was investigated. The results show that the overall vibration
suppression efficiency of the turbine device is ideal, capable of reaching over 50%, with the best vibration
suppression efficiency being 96.08%. The vibration suppression performance of the device increases
positively with the increase in the impeller's length of the blade, while the energy harvesting performance
shows a negative trend. When the length of the blade is 12d, the vibration suppression-energy harvesting
performance of the device increases synchronously with the increase in the incoming flow velocity.
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Fig.6 Root mean square value variation of displacement along CF direction at #4
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Fig.8 Variation in vibration suppression efficiency of turbine device in different stages
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