SNS COLLEGE OF ENGINEERING o

Kurumbapalayam (Po), Coimbatore - 641 107 ~»
LISTITUTIONS
AN AUTONOMOUS INSTITUTION

Approved by AICTE, New Delhi and Affiliated to Anna University,
Chennai

—

23MCTO003 — ENVIRONMENTAL SCIENCE & SUSTAINABILITY
3-RENEWABLE ENERGY SOURCES
3.3- SOLAR ENERGY AND WIND ENERGY

Solar Energy
Principle: Solar energy is based on the photovoltaic (PV) effect, where solar panels made of
semiconductor materials (usually silicon) convert sunlight directly into electricity. When
sunlight hits the PV cells, it knocks electrons loose, generating an electric current. Solar
thermal systems work on a different principle, capturing sunlight to produce heat, which can
then be used to generate electricity via a turbine or for heating.
Advantages:
1. Renewable: Solar energy is inexhaustible, making it a sustainable long-term energy
source.
2. Environmentally Friendly: It produces no greenhouse gases, reducing air pollution
and combating climate change.
3. Reduces Electricity Bills: Solar energy can reduce electricity bills by offsetting the
cost of purchased power.
4. Minimal Maintenance: Solar panels require relatively low maintenance, with
lifespans of up to 25 years.
5. Scalability: Solar panels can be installed on a variety of scales, from small residential
rooftops to large solar farms.
Disadvantages:
1. Intermittent: Solar power is dependent on sunlight, so it doesn't produce energy at
night or during cloudy days.
2. High Initial Cost: Installing solar systems can be expensive, though prices are
gradually dropping.
3. Requires Space: Large-scale solar farms require significant land, which may compete
with other land uses.
4. Energy Storage Needs: To make solar energy reliable, effective storage solutions

(like batteries) are required, adding cost and technical complexity.
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Examples in India:

1.

Bhadla Solar Park, Rajasthan: One of the largest solar farms in the world, with an
installed capacity of 2,245 MW, contributing significantly to India’s renewable
energy production.

Charanka Solar Park, Gujarat: A major solar park with over 600 MW capacity,
this project is part of India’s efforts to increase solar output, supporting Gujarat’s
energy demands.

Rooftop Solar Initiatives: Many Indian states have rooftop solar policies that
incentivize individual households and businesses to install solar panels, helping

reduce demand on the grid.

Need for Future Development:

1. Grid Modernization: Integrating solar energy into the national grid requires updates
to the grid infrastructure to handle variability.

2. Cost Reduction: Continued research can make solar technology more affordable,
especially for rural and economically disadvantaged areas.

3. Battery Storage: Enhancing battery storage technology can allow India to store
excess solar energy for nighttime use, making it a 24/7 power source.

4. Policy Support: Government policies promoting subsidies, tax credits, and financial
incentives for solar adoption can help accelerate deployment.

5. Education and Awareness: Educating the public on the benefits of solar energy,
including energy savings and environmental impact, will boost adoption rates.

Wind Energy

Principle: Wind energy converts the kinetic energy of wind into mechanical power using

wind turbines. As wind flows over turbine blades, it causes them to spin, which then drives a

generator to produce electricity. Wind speed, air density, and the area swept by the blades

determine the amount of energy generated.

Advantages:

1.

Renewable and Clean: Like solar, wind energy is renewable and emits no pollutants,
contributing to a cleaner atmosphere.

Cost-Effective: Onshore wind is one of the cheapest sources of renewable energy
today.

Job Creation: The wind energy sector generates significant employment

opportunities in manufacturing, installation, and maintenance.
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4. Scalable: Wind farms can be installed onshore or offshore, providing flexibility for

placement.
Disadvantages:

1. Intermittency: Wind energy is not constant; it depends on weather patterns, which
can lead to variability in energy production.

2. Land Use: Wind farms require large areas of land, though they can coexist with
agriculture.

3. Noise and Aesthetics: Wind turbines generate noise and can impact the visual
landscape, leading to opposition in some areas.

4. Impact on Wildlife: Turbines can pose risks to birds and bats, affecting local
biodiversity.

Examples in India:

1. Muppandal Wind Farm, Tamil Nadu: India’s largest onshore wind farm, located in
the state of Tamil Nadu, has an installed capacity of 1,500 MW and takes advantage
of the high wind potential in the region.

2. Jaisalmer Wind Park, Rajasthan: Another major wind energy project with over
1,000 MW capacity, contributing significantly to Rajasthan's renewable energy
output.

3. Gujarat's Offshore Wind Project: India’s first offshore wind farm project is being
planned in Gujarat, with an estimated capacity of 1,000 MW, setting a precedent for
future offshore developments in India.

Need for Future Development:

1. Infrastructure Expansion: Developing wind farms in remote areas requires
investment in transmission lines to carry electricity to demand centers.

2. Hybrid Projects: Combining wind and solar projects can balance the power
generated by each source, providing more consistent energy.

3. Offshore Wind Development: India’s long coastline offers high potential for
offshore wind energy, which is more consistent and reliable than onshore wind.

4. Technological Advancements: Improved turbine design and larger blades can
capture more wind energy, making projects more efficient and cost-effective.

5. Policy and Incentives: Government policies that support land acquisition, streamline

permitting, and provide subsidies will encourage more investment in wind energy.

Why Solar and Wind are Needed for Future Development in India

SOLAR ENERGY AND WIND ENERGY/Dr.K.JAGADEESH/AP/ECE




Meeting Growing Demand: India’s population and industrial growth are driving
energy demand at a rapid rate. Renewable energy sources like solar and wind can
supplement India’s growing demand without over-reliance on fossil fuels.

Energy Security: By developing domestic renewable resources, India can reduce its
dependence on imported fossil fuels, making its energy system more resilient to price
volatility and global disruptions.

Reducing Emissions: India is the third-largest emitter of greenhouse gases. Meeting
its climate goals and the commitments under the Paris Agreement requires a
significant reduction in carbon emissions, achievable through renewables.

Rural Electrification and Employment: Renewable energy projects bring electricity
to remote areas and provide jobs in regions that may otherwise have limited economic
opportunities, aiding in rural development.

Economic Competitiveness: As renewable technology costs continue to fall,
renewables can provide affordable energy, reducing operational costs for businesses

and improving economic productivity.

Conclusion

Both solar and wind energy hold tremendous potential to transform India’s energy landscape,

making it more sustainable, self-reliant, and resilient. With continued advancements in

technology, policy support, and public awareness, solar and wind energy can play central

roles in ensuring a cleaner, greener, and more prosperous future for India.
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