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Abstract: A turbine-type suppression-energy harvesting device for vortex-induced vibration (VIV) of marine risers
was designed, and three kinds of suppression-energy harvesting devices with different coverage ratios were experi-
mentally studied in a combined wave-current tank. By changing the outflow velocity and device coverage, the root
mean square of displacement, vibration suppression efficiency, power generation and other parameters of the riser
were analyzed to reveal the impact of different velocity and coverage on the vibration suppression efficiency and ener-
gy capture efficiency of the device. Combined with the power generation efficiency and vibration suppression efficien-
cy of the device, the coupling mechanism between the energy captured and the vortex-induced vibration suppression
was explored. The research results show that the turbine-type suppression-energy harvesting device can effectively
reduce the vibration amplitude of the riser. The overall vibration suppression efficiency of the device is higher than

60% within the reduced velocity range of the test and the maximum vibration suppression efficiency can reach
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97.13%. When the reduced velocity meets the minimum limit of the power generation by capturing energy of the de-
vice, the power generation capacity increases steadily with the increase of the reduced velocity. The vibration sup-
pression efficiency is less sensitive to the coverage ratio while the power generation efficiency of the vibration sup-
pression-energy harvesting device is greatly affected by the reduced velocity. At high reduced velocity, the device can
not only suppress vortex-induced vibration effectively, but also achieve a relatively ideal power generation efficiency.
When the power generation is at the maximum value, the vibration suppression efficiency is 81.85%.

Key words: marine riser; vortex-induced vibration; suppression-energy harvesting; vibration suppression efficiency;

power generation efficiency
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Fig. 1 Experimental apparatus
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Fig. 2 Layout of FBG measuring points and device
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Fig. 4 Diagram of working conditions
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Fig. 5 Power spectral density diagram of smooth riser and vibration suppression riser in CF direction
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Fig. 6 Power spectral density diagram of smooth riser and vibration suppression riser in 1L direction
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Fig. 7 Displacement RMS versus reduced velocity of smooth riser and vibration suppression riser
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Fig. 9 Modal weights of the smooth riser and vibration suppression riser in IL direction
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