RTET- 2K26”, National Conference (June-2026) International Journal of Science
Organized by Department of General Sciences and Engineering and Technology

Engineering, AITRC Vita
AITRC

Review Paper on Hybrid Power Generation
Using Solar and Wind Energy

'Prof. H.S.Bhore, ?’Mr. Rohan Salunkhe, *Mr. Digvijay Salunkhe Patil, “Mr. Bhushan
Shendge, *Mr. Sahil Shindhe, °Mr. Abhishek Suryawanshi, ’Mr. Om Sutar,
8Mr. Om Tate, °Mr. Sahil Wagh, °Mr. Shivam Zimal
"Head of Department, General Science and Engineering, AITRC, Vita
2-10Students, General Science and Engineering,AITRC,Vita

Abstract- This review paper focuses on hybrid power generation using solar and wind energy as
sustainable and eco-friendly alternatives to conventional energy sources. It highlights the growing need
for renewable energy due to increasing energy demand and depletion of fossil fuels. Solar energy, based
on the photovoltaic effect, generates electricity during daylight, while wind energy utilizes air movement
through turbines. Since both sources are intermittent, the hybrid system ensures continuous and reliable
power supply by combining them with energy storage systems. The paper explains various technologies
used in solar and wind power generation, including photovoltaic cells, solar thermal systems, and
different types of wind turbines. It also discusses innovative methods such as vertical axis wind turbines
and highway wind energy generation. The advantages of hybrid systems include improved efficiency,
reduced environmental impact, and suitability for remote and off-grid areas. However, challenges like
high initial cost and dependency on weather conditions are also addressed. The study emphasizes the
importance of technological advancements, energy storage, and government support for wider
adoption. Overall, hybrid renewable energy systems are presented as a promising solution for achieving
sustainable and reliable power generation in the future. This review paper focuses on hybrid power
generation using solar and wind energy as sustainable and eco-friendly alternatives to conventional
energy sources. It highlights the growing need for renewable energy due to increasing energy demand
and depletion of fossil fuels. Solar energy, based on the photovoltaic effect, generates electricity during
daylight, while wind energy utilizes air movement through turbines. Since both sources are intermittent,
the hybrid system ensures continuous and reliable power supply by combining them with energy storage
systems.
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LINTRODUCTION

With the growing demand for clean and sustainable energy, hybrid systems have gained significant
importance in modern power generation. Solar energy, based on the principle of Photovoltaic Effect,
generates electricity during daylight hours, while wind energy harnesses the kinetic energy of moving
air using wind turbines. However, both sources are intermittent: solar power depends on sunlight
availability, and wind power depends on wind speed and consistency.
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A hybrid system integrates solar panels and wind turbines along with energy storage (such as
batteries) and control units. This combination ensures a more continuous and stable power supply
because when solar output is low (e.g., at night or during cloudy weather), wind energy may still be
available, and vice versa.
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1. Title :Solar Power Generation and Sustainable Energy
Summary

The research paper focuses on solar power as a clean, renewable, and sustainable source of energy.
With the increasing demand for energy and the rapid depletion of fossil fuels like coal and petroleum,
there is a need to shift towards environmentally friendly energy sources. Solar power is one of the
most promising alternatives because it uses sunlight, which is abundant and freely available. Solar
power generation works by converting sunlight into electricity using two main technologies:
photovoltaic (PV) cells and solar thermal systems. PV cells directly convert sunlight into electricity,
while solar thermal systems use heat from the sun to generate power. Among these, PV systems are
more commonly used worldwide due to their simplicity and efficiency.

2. Title : Electricity Generation from Solar Energy

Summary

This review paper discusses the importance, methods, and future potential of electricity generation
using solar energy. With the rapid increase in population, industrialization, and living standards, the
global demand for electricity is continuously rising. Traditional energy sources such as fossil fuels (coal
and oil) lead to environmental problems like carbon emissions and global warming. Therefore, solar
energy emerges as a clean, renewable, and sustainable alternative. Solar energy is abundant and
freely available from sunlight. In fact, the amount of solar energy received by the Earth in one hour is
sufficient to meet global energy needs for an entire year.

3. Title : Electricity Generation from Solar

Summary

Solar energy is the energy we get from sunlight. It is a renewable source of energy, which means it
never finishes. It is also eco-friendly because it does not cause pollution. Every hour, enough sunlight
reaches the Earth to meet the world's energy needs for a whole year.

Solar energy is used in homes, industries, and commercial buildings. It helps produce electricity by
using solar panels and photovoltaic (PV) cells. These PV cells convert sunlight directly into electricity.

4. Title : Power Generation By Using Highway Vertical Axis Wind Mill

Summary

Power Generation by Using Highway Vertical Axis Wind MillEnergy is very important in our daily life.
Most of the energy we use comes from limited natural resources like coal, petrol, and diesel. These
resources are non-renewable and may finish one day. So, we need to use renewable energy sources
like wind energy.This project explains how electricity can be generated by using a Vertical Axis Wind
Turbine (VAWT) on highways. Vehicles moving on highways create strong wind due to their speed.
This wind is usually wasted. In this project, that wind is used to rotate a vertical windmill placed on the
road divider.
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5. Title: Wind Energy: A Review Paper

Summary

Wind energy is one of the most important renewable energy sources. It is produced by using the
power of moving air (wind) to generate electricity. Wind energy is clean, natural, and does not cause
pollution like coal, petrol, or diesel. It is the second largest renewable energy source after hydropower

Wind energy comes from the sun. The sun heats the Earth unevenly, which creates air movement. This
moving air is called wind. Wind turbines use this wind to produce electricity.

6. Title : Wind Energy Development - Simple Humanized Summary

Summary

Energy is not just electricity—it is the backbone of modern life. From industries to daily living,
everything depends on it. However, traditional sources like coal and oil are limited and harmful to the
environment. Because of pollution and global warming, countries like India are now shifting towards
cleaner and renewable energy sources. Among these, wind energy has emerged as one of the most
promising options.

Wind energy works by converting the natural movement of air into electricity using turbines. Over the
past few decades, this technology has improved significantly. It has become more reliable, efficient,
and cost-effective, making it suitable for large-scale use.

Hybrid Power Systems
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7. Title: A Review Of Wind Energy Development

Summary

This research focuses on making perovskite solar cells (PSCs) more sustainable and eco-friendly. PSCs
are a promising technology for solar energy because they are highly efficient and low-cost, but they
face serious challenges like lead toxicity, instability, and expensive materials such as gold and indium.
To solve this, the study introduces a green recycling method that helps recover and reuse materials
instead of wasting them.The main idea is to follow a circular economy approach, where old or
damaged solar cells are not discarded but recycled.

8. Title: Literature Review on Wind Power Generating System

Summary

This paper focuses on a specific topic in engineering/technology and explains how a problem can be
solved using modern methods. The main aim is to improve performance, efficiency, or accuracy
compared to traditional techniques. At the beginning, the paper introduces the problem and explains
why it is important. It highlights the limitations of existing systems and shows the need for a better
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solution. Next, the authors describe their proposed method. This includes the design, working process,
and tools or technologies used.

9. Title : A Review Study on Solar Energy and Its Various Techniques for Electricity Generation
Summary

This paper explains the importance of solar energy and how it can be used to generate electricity.
Solar energy comes from the sun and is a clean, renewable source of power. It does not cause
pollution and is available in large amounts, making it a good alternative to fossil fuels like coal and oil.
The paper first describes why solar energy is important. Traditional energy sources are limited and
harmful to the environment, so there is a need for sustainable energy solutions. Solar energy helps
reduce pollution and saves natural resources.

Next, the paper explains different techniques used to generate electricity from solar energy.
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10. Title : A Review on Generation of Electrical Energy by Using Wind Energy

Summary

This paper explains how wind energy can be used to generate electricity, especially in rural areas.
Wind energy is a renewable source of energy, which means it will not get finished like coal or petrol. It
has been used since ancient times for grinding grains, pumping water, and running machines.

Today, modern wind turbines are used to convert wind energy into electrical energy. These turbines
have many advantages. The main benefit is that wind is free and available in many places. It also does
not produce pollution, which makes it environmentally friendly. Wind energy systems are easy to
install and can be used for homes, schools, and industries.

11. Title: Research on Wind Power Generation Technology in New Energy Power Generation
Summary

Wind power generation is a clean and renewable source of energy that uses wind to produce
electricity. As coal, oil, and other non-renewable resources are reducing day by day, wind energy has
become very important for future energy needs. It helps in saving fuel, reducing pollution, and
protecting the environment. The paper "Research on Wind Power Generation Technology in New
Energy Power Generation" explains the development, technology, and future of wind power.
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12. Title : A Brief Review on Wind Energy

Summary

Wind power is the process of using the wind to generate mechanical power or electricity. A Wind
Energy Conversion System (WECS) uses turbines to turn the kinetic energy of wind into electrical
energy.

1. KEY STATISTICS AND GROWTH

The paper highlights a significant upward trend in wind power adoption Global Production:
Worldwide wind power capacity grew from 50 gigawatts in 2004 to 420 gigawatts by 2015.

Benefits

Job Creation: The industry employs over 100,000 people in the U.S. alone.

Environmentally Friendly: It is a clean source that does not produce greenhouse gases, acid rain, or
air pollution.

13. Title: Wind Power Generation Electricity By Fast Moving Vehicles — A Review

Summary

This project presents an innovative method to generate electricity by utilizing the wind produced by
fast-moving vehicles on highways. Instead of relying only on natural wind, the system captures the
artificial wind (air pressure) created when vehicles travel at high speeds and converts it into useful
electrical energy.

14. Title :A Review Paper on Electricity Generation from Solar Energy

Summary

This paper explains how electricity can be generated using solar energy, which comes from sunlight.
Solar energy is a renewable and unlimited source of energy. Every hour, the Earth receives enough
sunlight to meet the world’s energy needs for an entire year. Because of this, solar energy is becoming
very important as traditional energy sources like coal and oil are decreasing and causing pollution.

Solar energy works using photovoltaic (PV) cells, also called solar cells. These cells convert sunlight
directly into electricity. When sunlight falls on the solar panel, it produces direct current (DC)
electricity. This electricity is stored in batteries and then converted into alternating current (AC) using
an inverter so it can be used in homes, industries, and commercial buildings.

15. Title : Power Generation Using Wind Turbinen With A Vertical Axis

Summary

A Vertical Axis Wind Turbine (VAWT) is a type of wind turbine where the main shaft is placed vertically.
Unlike traditional windmills (horizontal turbines), VAWTs can capture wind from any direction, so they
do not need to be adjusted when the wind changes direction. This makes them simple and easy to
use, especially in areas where wind direction is not constant.

16. Title : Solar Power

Summary

This paper discusses the importance and potential of solar energy as a sustainable solution to meet
growing global electricity demand. With fossil fuel resources declining and environmental concerns
increasing, solar power has emerged as a key renewable energy source. The sun provides an
enormous amount of energy, far exceeding global consumption needs, making it a reliable and
inexhaustible resource. Solar energy can be harnessed mainly through photovoltaic (PV) systems and
concentrated solar power (CSP).
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17. Title :Review Paper on Solar Cell

Summary

development, types, and applications of solar cells, which are important devices used to convert
sunlight into electricity. Solar cells, also known as photovoltaic (PV) cells, work on the photovoltaic
effect, where sunlight excites electrons in a semiconductor material (usually silicon) to produce
electrical energy. Solar energy is a clean, renewable, and pollution-free source that can replace fossil
fuels and meet increasing energy demands. The paper describes the structure and working of solar
cells .

18. Title : Literature Review on Wind Turbines: Design, Performance, and Technological
Developments

Wind turbines are machines that convert wind energy into electricity. They play an important role in

renewable energy and help reduce pollution and dependence on fossil fuels. Over time, wind turbines

have improved a lot, becoming more efficient and powerful.

The history of wind turbines started in the late 1800s. Early designs by scientists like Blyth and Brush
used simple materials like wood and had low efficiency.

19. Title : A Review Paper on Solar Energy-Generated Electricity

Summary

Solar energy is energy that comes from the sun. It is a renewable and unlimited source, meaning it will
not finish and is safe for the environment. Every hour, the sun gives enough energy to meet the
world's yearly energy needs. Because of this, solar energy is becoming very important today.

Solar energy can be used in homes, industries, and businesses. It helps produce electricity without
pollution.

20. Title : Solar energy status in the world: A comprehensive review

Summary

Solar energy is one of the most important renewable energy sources in the world today. It comes from
the sun and is clean, unlimited, and eco-friendly. Because fossil fuels like coal and oil are getting
exhausted and cause pollution, countries are now focusing more on solar energy.

At present, solar energy contributes only about 3.6% of global electricity, but it is growing very fast. In
2022, solar power made up about 31% of total renewable energy capacity, making it the second
largest renewable source after hydropower.

I1l. CONCLUSION

The overall study concludes that hybrid power oltaic systems, wind turbines, and innovative
approaches like vegeneration using solar and wind energy is one of the most efficient, reliable, and
sustainable solutions to meet future energy demands. By integrating both renewable sources, the
system successfully overcomes the major limitation of intermittency associated with individual solar
and wind systems. The use of energy storage and advanced control systems further improves stability,
efficiency, and continuous power supply.

The paper highlights that solar and wind energy not only reduce dependence on fossil fuels but also

play a significant role in minimizing environmental pollution andcombating climate change. Various
technologies, including photovrtical axis windmills and highway wind energy generation, show strong
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potential for real-world applications. Hybrid systems are especially beneficial in remote, rural, and off-
grid areas where conventional electricity supply is limited. Although challenges such as high initial
cost, weather dependency, and infrastructure requirements exist, continuous research, technological
advancements, and government support can address these issues effectively .
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