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Three-dimensional effect of floating oscillating

vertical axis tidal turbine
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Abstract ; In order to study the three-dimensional effect on the oscillated vertical axis tidal turbine, the CFX software was employed to simulate

the oscillated (surge and sway) turbine with different span-chord ratios. The simulation results were then compared with those in 2D situation. And

then, the time series curves of thrust and lateral force coefficients of the hydraulic turbine with different aspect ratios were fitted by least square

method, and the damping and additional mass coefficients were obtained. The results show that the current power output efficiency of the turbine

increases with the span-chord ratio increased. The hydrodynamic load of three-dimensional oscillating tidal turbine is positively correlated with the

elongation of the turbine. When the span-chord ratio reaches 10, the hydrodynamic loads and power conversion efficiency of the 3D oscillating

turbine are basically the same as those of the 2D one. The constant and damping terms of the hydrodynamic coefficients of the 3D turbine increase

with the increase of span-chord ratio.
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Tab.1 Geometrical parameters of vertical axis turbine
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Tab.2 C,y expansion coefficients under swaying motion

N . 0 1 0,X 1,X 0,X 1.X
WRAEE H/m Cyx Cyx Nsyay  Msyay Mgy Mgy

0.20 0.81 0.8 -0.150.92 -0.09 0.65
0.40 0.88 0.90 -0.31 0.95 -0.02 1.3

3D
0.60 0.90 0.91 -0.32 0.97 -0.19 1.852
0.80 1.02 1.05 -0.331.058 -0.02 1.54
2D 1.11 1.10 -0.340.999 0.04 1.32
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Tab.3 Cy expansion coefficients under surging motion
HHAE H/m  C
0.20 0.81 0.83 -1.050.98 -0.23 0.40
0.40 0.8 0.92 -1.35 1.18 0.05 0.33

' 0.x 1.x 0.x 1.X
XX Msuge  Msuge  MSurge Mgy e

3D
0.60 0.91 0.93 -1.55 1.44 -0.001 0.68
0.80 1.04 0.97 -1.64 1.65 -0.12 0.85
2D 1.11 1.10 -1.76 1.94 -0.33 1.11
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Tab.4 C,, expansion coefficients under swaying motion

Wi H/m - C,

1 0,y 1Ly 0,y 1Ly
C, n n m

Sway Sway Sway Mg\yay

0.20 -0.099 0.77 -0.80 0.75 -0.77 1.26

0.40 -0.168 0.79 -0.90 0.66 -1.25 1.71

3P 0.60 -0.224 0.81 -0.84 0.68 -1.45 1.63
0.80 -0.286 0.94 -0.87 0.75 -1.27 1.46

2D -0.369 1.04 -0.89 0.86 -1.07 1.19
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Tab.5 Cyy expansion coefficients under surging motion
WHAEE H/m  Cy  Cy  nGe NG MG My
0.20 -0.10 0.77 0.17 1.12 0.16 0.51
0.40 -0.17 0.78 0.18 1.45 0.27 0.71
3P 0.60 -0.22 0.80 0.19 1.76 -0.03 0.63
0.80 -0.25 0.95 0.20 2.14 0.10 0.75
2D -0.29 1.11 0.20 2.54 0.23 0.88
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