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ABSTRACT

This project report presents the design and development of a helical wind turbine for renewable energy
generation. The turbine employs a helical (Gorkov) blade configuration to capture wind energy efficiently and
convert it directly into electrical power using a permanent magnet generator. The design eliminates the need for
a gearbox, simplifying the system and enhancing reliability. Computational modeling and experimental testing
are used to analyze performance under varying wind conditions, ensuring optimal efficiency. The project
highlights the potential for sustainable energy applications in urban and rural environments.

I. INTRODUCTION

The increasing demand for sustainable and renewable energy has led to significant interest in wind energy
systems. Among various wind turbine designs, the helical wind turbine, often referred to as the Gorkov turbine,
offers several advantages over traditional horizontal-axis turbines. Its unique blade design captures wind energy
from any direction, making it especially suitable for areas with turbulent or variable wind conditions. This report
details the design, modeling, and analysis of a helical wind turbine aimed at providing a reliable, low-
maintenance, and cost-effective solution for renewable energy generation

II. METHODOLOGY

e The turbine is designed with a helical blade structure for optimal wind energy capture.
e Direct coupling with an electric generator eliminates the need for a gearbox, simplifying the system.
o Computational simulations and physical tests ensure maximum efficiency and durability.

III. MODELING AND ANALYSIS

3D CAD Modelling: The turbine components, including the helical blades, shaft, and generator mounting,
were designed using CAD software (such as SolidWorks) to optimize the geometry and ensure proper assembly.
Computational Fluid Dynamics (CFD): Simulations were performed to evaluate the aerodynamic
performance of the helical blades. These simulations assessed the pressure distribution and airflow patterns,
aiding in optimizing the blade shape for maximum energy capture.

@Finite Element Analysis (FEA): Structural analysis of the turbine was carried out to determine stress
distribution and ensure that all components can withstand dynamic loads and environmental stresses.
Performance Estimation: Using established wind power equations and the Betz limit, the expected power
output was calculated. The system's efficiency was further validated through experimental testing under
different wind conditions.

Figure:1 Helical Wind Turbine

www.irjmets.com @International Research Journal of Modernization in Engineering, Technology and Science
[12636]


http://www.irjmets.com/

TRJ ETS

e-ISSN: 2582-5208

International Research Journal of Modernization in Engineering Technology and Science
( Peer-Reviewed, Open Access, Fully Refereed International Journal )

Volume:07/Issue:04/April-2025 Impact Factor- 8.187 www.irjmets.com

IV.  RESULTS AND DISCUSSION

e  Wind speed variations and corresponding power generation are monitored.
e Structural integrity is assessed using static and dynamic simulations.

e Efficiency comparison with traditional wind turbines is conducted.

V. ADVANTAGES
Omnidirectional Operation: The helical design allows the turbine to capture wind from any direction,
improving energy capture efficiency in turbulent conditions.
Simplicity: Direct coupling with a permanent magnet generator eliminates the need for a gearbox, reducing
complexity and maintenance.
Durability: The use of high-strength, corrosion-resistant materials ensures a long service life even in harsh
environments.
Low Maintenance: Fewer moving parts and a simplified design result in reduced maintenance requirements.
Cost-Effective: The overall system is designed to be affordable and scalable, making it suitable for both small-
scale and distributed power generation.

VI. APPLICATION
e Renewable energy generation for public lighting.
e  Power supply for remote or off-grid locations.
e Integration into urban infrastructure for sustainable power solutions.

VII. CONCLUSION

The helical wind turbine presents a promising solution for decentralized energy generation. Future
improvements could focus on optimizing blade materials, enhancing generator efficiency, and exploring hybrid
energy systems.
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