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Table 2 Conditions and statistics of the flow around the Spar
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Characteristics of Vortex-Induced Motions of Spar-Type
Floating Wind Turbine

SONG Jia-qi', WANG Jun-rong'?, WANG De-zhi', KANG Xin-long'
(1. College of Engineering » Ocean University of China, Qingdao 266100, China;
2. Shandong Key Laboratory of Ocean Engineering , Qingdao 266100, China)

Abstract: The characteristics of vortex-induced motions (VIM) of a Spar-type wind turbine without helical
strakes are studied under the conditions of different reduced velocities (U,). Based on the computation of
fluid dynamics, the vortex shedding is simulated using the k-w turbulent model of shear stress transport
(SST), and the real-time flow-solid coupling of the vortex-induced motions is realized by self-compiled
dynamic integration program and overlapping grid method. Through the calculation of Spar’s VIM
response at reduced velocity U,=2—14, the change law of the VIM mode with reduced velocity are stud-
ied, and the effect of the dissatisfying of Reynolds number similarity of the physical model tests on the cal-
culation results of VIM is analyzed qualitatively. The results show that the Spar-type wind turbine experi-
ences a surge and a sway frequency lock-in at U,=3.5—4.5 and U,=5—10, respectively; and that the dis-
satisfying of Reynolds number similarity of the physical model tests overestimates the viscous force suf-
fered by the Spar. The VIM characteristics of the Spar-type wind turbine obtained by the numerical calcu-
lations can provide a reference for the design and test of the Spar-type floating wind turbine.

Key words: Spar-type wind turbine; vortex-induced motion; flow-solid coupling; floating wind turbine
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