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ABSTRACT

In accordance with the United Nations' 17 Sustainable Development Goals, specifically Goal 7 - Affordable and
Clean Energy, and the target of achieving net-zero carbon emissions by 2050, the urgency and importance of renewable
energy development are highlighted. With Taiwan surrounded by oceans, it possesses abundant marine resources,
making it highly suitable for the development of marine energy.

The Green Vane is a freely rotating system installed behind the propeller of a vessel. Its function is to extract
energy from the wake behind the propeller and converting the energy into propulsion for increasing the thrust force of
the vessel. This study integrates the Green Wing firstly with a horizontal axis turbine generator.

To investigate and explore the effects of performance enhancement of the horizontal-axis turbine with Green
Wing, the velocity field, streamlines and pressure field are analyzed. Furthermore, overall performance parameters,
such as output power, tip-speed ratio and power coefficient of the horizontal axis turbine with Green Vane are depicted.

Ansys_Fluent is applied in simulations of turbines with and without Green Vane, at current velocity of 1 m/s.
The turbine with Green Vane achieves its highest output power of 1.6571 W at rotational speed of 6 rad/s. At tip-speed
ratio 1.05, an optimal power coefficient of 0.3268 is performed by the turbine with Green Wing and is 34.1% higher
than that of turbine without Green Wing.

In the experiment, at flow velocity of 0.7 m/s, the turbine with Green Vane behaves a highest output power of
0.552 W. Compared to a single turbine without Green Vane, it has an increase in output power of 36.9%. The integra-
tion of the Green Vane with a horizontal axis turbine is demonstrated with well innovation and applicability, and
making a meaningful contribution to the ocean energy.



