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ABSTRACT

In the past ten years, human beings demand for energy has been increasing day by day, which shows that the
importance of renewable energy has increased. The most important issue at present is to improve the use of
renewable energy more efficiently. This article is aimed at the research direction of ocean current power generation.
This research direction is currently Mainly horizontal axis turbine generators, the appearance and development of
turbine blades have become mature. Therefore, if we want to make more breakthroughs, we must start from other
aspects. The pre-swirl is a fixed blade installed in front of the ship's propeller. It generates a pre-swirl flow in the
opposite direction of the propeller's rotation to recover the energy loss in the rotation direction and increase the thrust
of the ship. It increases propulsion capacity by 2% to 6% and also reduces ship fuel consumption. Pre-swirl have
been used in ships to improve efficiency, but no one has yet installed a pre-swirl into a horizontal axis turbine
generator for ocean current power generation.

This article uses numerical simulation analysis to study the power generation performance of the
counter-rotating horizontal axis twin turbine blades with the pre-swirl function, so that the pre-swirl can also rotate
freely, turning into a counter-rotating twin turbine design, allowing the ocean current to flow through the two turbine
blades. Causes reverse rotation, so it can increase the fluid energy conversion effect and the relative speed of the
generator. The two turbine blades of the model design are composed of a pre-swirl turbine in the front, and a
double-ended fin horizontal turbine blade is installed at the back. The design features are The slender turbine blades
originally used underwater are widened to increase the effective area of the blades that can capture the water flow,
improve flow energy conversion, and add a pre-swirl turbine to improve the efficiency of water flow propulsion, and
then use the computational fluid dynamics suite The Fluent module of the software ANSYS simulates the operating
status of the twin turbine blades in the fluid, and analyzes the blade speed and parameter changes,After analyzing
horizontal axis turbine with pre-swirl function of twin contrary-rotation, we can see that when PST, y=3 and
DEFT,D=4, the power of the DEFT is improved compared to that of a single double-fin horizontal turbine. 40%



