SNS COLLEGE OF
ENGINEERING

Kurumbapalayam(Po), Coimbatore - 641 107
Approved by AICTE, Recognized by UGC & Affiliated to Anna University,
Chennai

Department of Electronics and Communication Engineering
190E625 - SUSTAINABLE ENERGY SYSTEMS AND

TECHNOLOGIES

Working of Wind Power




Wind Power:

Harnessing the
Power of Nature

Wind power is a renewable energy source that uses the kinetic energy
of wind to generate electricity. This technology has seen significant
advancements in recent years, making it a crucial component in the
global transition to clean energy.



https://gamma.app/?utm_source=made-with-gamma

The Nature of Wind

Wind is created by uneven heating of the Earth's surface by the sun. Warm air
rises, creating low pressure, while cooler air rushes in to fill the gap, resulting in
a flow of air called wind.

1 Global Circulation 2 Local Variations
Large-scale wind patterns, like Wind speed and direction are
trade winds and jet streams, affected by topography,
are driven by temperature vegetation, and weather
differences across the globe. patterns, creating localized

variations in wind resource.

3 Predictability

While wind is unpredictable in the short term, long-term wind patterns
are relatively predictable, making it a reliable source of renewable
energy.
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How Wind Power Works

Wind turbines capture the kinetic energy of wind using long blades that rotate.
This rotation drives a generator that converts mechanical energy into
electricity.

|
1 Wind Flow

Wind strikes the blades of the turbine, causing them to rotate.

2 Mechanical Energy

The rotating blades drive a shaft connected to a gearbox, which
increases the rotational speed.

3 Electricity Generation

The gearbox connects to a generator, which converts the
mechanical energy into electrical energy.
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Advantages of Wind Power

Wind power is a renewable energy source, meaning it is naturally replenished and sustainable.

Clean Energy Renewable Resource Economic Benefits

Wind power does not produce Wind is a naturally replenishing Wind power creates jobs in
greenhouse gases or air pollution, resource, ensuring its availability for manufacturing, construction, and
making it a clean and generations to come. operation, contributing to local
environmentally friendly option. economies.
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Challenges of Wind Power

Wind power faces some challenges related to its intermittent nature
and environmental impacts.

Intermittency Land Use

Wind speed and direction are Wind turbines require
unpredictable, leading to significant land area, raising
fluctuations in power output. concerns about potential

impacts on wildlife and
ecosystems.

Visual Impact

Wind turbines can be visually intrusive in some landscapes, leading
to aesthetic concerns.
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The Future of Wind Power

Advancements in technology and policy support are driving the growth of wind power.

Smart Grid Integration

1 Wind power is being integrated into smarter grids that can manage fluctuating energy sources more effectively.
Offshore Wind Farms

2 Offshore wind farms offer access to higher and more consistent wind speeds, making them a promising area for development.
Hybrid Systems

3 Combining wind power with other renewable energy sources, like solar power, creates a more reliable and balanced energy system.
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Wind Power Around the
World

Wind power is a growing industry globally, with significant installations
in countries with favorable wind resources.

Country Installed Capacity (GW)

China 350 :
United States 130

Germany 60

India 40
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Conclusion: The Importance of Wind Power

Wind power plays a critical role in the transition to a clean energy future by providing a renewable, sustainable, and
environmentally friendly source of electricity.

> e @

Renewable Clean Sustainable
Wind is a naturally replenishing Wind power does not produce Wind power contributes to a cleaner
resource, ensuring its long-term greenhouse gases or air pollution. and more sustainable energy system.

availability.
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