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VERTICAL-AXIS WIND TURBINE

The article discusses the importance of wind energy as a renewable and environmentally
friendly energy resource for the development of the country’s energy potential. The paper analyzes
the necessity of alternative energy sources caused by the radiation risks associated with nuclear
energy and the environmental problems resulting from the intensive use of oil and natural gas.

Within the framework of the research, a group of researchers at Batumi Shota Rustaveli State
University, Batumi State Maritime Academy, Georgian Technical University, National Technical
University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute” conducted theoretical and
experimental studies of wind turbines. Theoretical relationships describing the kinetic energy of
airflow and the power of wind turbines are presented, while the main factors affecting turbine
efficiency - swept area, wind velocity, and wind energy utilization coefficient - are also discussed.

The paper describes an innovative vertical-axis wind turbine developed by the authors, designed
to achieve a high wind energy utilization coefficient. A distinctive feature of the turbine is the
special configuration of its blades, where, in addition to aerodynamic forces, an additional Magnus
force is generated. This significantly increases the torque acting on the vertical shaft and improves
the overall efficiency of the turbine.

Laboratory experiments demonstrated that the proposed model is characterized by a high wind
energy utilization coefficient (£§=0.23~0.27), which represents one of the best indicators for
vertical-axis rotary-type wind turbines. The obtained results confirm that the proposed design is
highly promising for the country energy system and can make a significant contribution to the
efficient utilization of renewable energy resources.
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