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Wind Turbine Torque of a Cross-Axis Wind Turbine
Under Conditions of Varying Materials and Opening Angle Control of the Openable Plates
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Abstract: Offshore wind power generation is currently attracting attention, and the Floating Cross Axis Wind Turbine (FCAWT) has

been proposed. Existing studies have confirmed the usefulness of retractable plates as a mechanism to improve the starting performance,

but further study is needed on the adjustment of the plate material and opening angle to further improve starting performance.
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Figure 2 Opening angles of o

the openable plates. Figure 3 Existing model.

Table 1 Wind turbine model specifications.

Plate width (Wg) 6.0 [m]
Plate thickness (tg) 1.1 [m]
Openable plate width (W,) 3.0 [m]
Openable plate thickness (tp) 0.1 [m]
Openable plate max opening angle (8) | 60, 45 [deg]
Blade and retractable plate length 36.0 [m]

Blade materials Mg
Openable plate materials Mg, hollow PC
Turning radius (1) 10 [m]

Table 2 Materials and opening angles of the openable

plates of each wind turbine model.

Materials of Openable Maximum
plates opening angle ()
Model 1 Mg 60 [deg]
Model 2 Hollow PC 60 [deg]
Model 3 Mg 45 [deg]
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Figure 4 Drag acting on one set of blade and openable

plate due to change in materials.
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Figure S Total torque generated on wind turbine shaft

due to change in materials.

a) Model 1 b) Model 2
Figure 6 Wind flow diagram at 6.28(s].
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Figure 7 Drag acting on one set of blade and openable

plate due to change in 6.
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Figure 8 Total torque generated on wind turbine shaft
due to change in 6.

a) Model 1
Figure 9 Wind flow diagram at 5.49[s].



