WIND TURBINE TYPES & TERMS

Wind turbines come in various types, including horizontal-axis and vertical-axis designs. Horizontal-axis
turbines are most common, with variations like the traditional propeller-style and more modern designs
such as the Darrieus and Savonius. Terms associated with wind turbines include rotor diameter, hub height,
swept area, and capacity factor, which determine the turbine's efficiency and power output.

AERODYNAMICS OF WIND TURBINE

Wind turbine aerodynamics is the study of airflow around turbine blades to optimize energy conversion. As
wind flows over the blades, it creates lift, similar to an airplane wing, generating rotational motion. The
shape, angle, and surface texture of the blades are crucial in maximizing energy extraction. Efficient
aerodynamics minimize drag and turbulence, enhancing the turbine's performance and overall energy
output.

WIND TURBINE GENERATORS

Wind turbine generators are essential components of wind energy systems, converting kinetic energy from
the wind into electrical power. They typically consist of a rotor with blades that capture wind energy,
connected to a shaft that spins a generator. Inside the generator, electromagnetic coils rotate within a
magnetic field, inducing an electric current that is then transmitted for distribution.

ECONOMICS OF WIND TURBINE

The economics of wind turbines involve various factors such as initial investment, operational and
maintenance costs, and electricity generation efficiency. While upfront costs for installation and equipment
are significant, wind energy has low ongoing operational expenses, making it increasingly cost-competitive.
Additionally, advancements in technology and economies of scale contribute to improved
cost-effectiveness, driving the growth of wind power as a viable renewable energy source.

WIND SPEED CHARACTERISTICS OF A SITE

The wind speed characteristics of a site refer to the average, variability, and direction of wind over time.
Factors such as terrain, obstacles, and local climate influence wind patterns. Assessing these characteristics
is crucial for determining the feasibility of installing wind energy systems. Measurements and analysis help
identify optimal locations with consistent and strong winds for efficient power generation.

COMMERCIAL DEVELOPMENT & WIND ENERGY POTENTIAL

Commercial development in wind energy involves identifying suitable locations with high wind speeds and
favorable regulatory environments for wind turbine installation. Assessing wind energy potential requires
consideration of factors such as wind resource availability, land accessibility, and grid connectivity. By
harnessing wind energy efficiently, commercial development can capitalize on renewable resources to meet
energy demands sustainably while fostering economic growth.



