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Motion Characteristics of a VAWT Installed Floating Body in Wind and Regular Waves
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Abstract: This paper describes a CST research project regarding a floating offshore wind turbine system equipped with twin-vertical

axis wind turbine. In the project, effects of gyro-moment due to rotation of the turbines on motion of the floating body. As a floating

body, the study focused on a pontoon with moonpools and hydrodynamic characteristics in water waves. The study conducted model

experiments in wave-wind coupled conditions and theoretical calculations in both frequency and time domains. the linear potential

theory based calculations is useful to predict motions of the pontoon with moonpools. The gyro-moment could reduce roll motion in

beam seas and the moonpool.
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Table 1. Principal particulars of experimental model

Foundation-floating body VAWT [unit: mm]
(moonpool)
Length (170000(; Height 1300
Breadth (;28) Radius of turbine 340
Depth 110 Chode length 70
Number of ) Basic blade section | NACA
moonpools with arc 0018
Draft 81 Blade thickness 130
KG 240 Solidity 0.39
GMx 74 Turbine mass [kg] 11.2
GMy 140 No. of turbines 2
Whole mass [kg] 28.2 Length of blade 1000

Figure 1. Idealization of model
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Figure 2. Motion response functions
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Figure 3. Time histories of roll motion (T=0.83 s)

Figure 4. Time histories of pitch motion (T=0.83 s)
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