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Abstract
The ability of an object to change shape or transfer to another object is known as its energy. It is a
fundamental property that drives physical processes and transformations. Energy exists in various
forms such as kinetic, potential, thermal, and chemical. It cannot be created or destroyed, only
transformed from one form to another or transferred between systems. This principle, known as the law
of conservation of energy, is central to understanding how the universe operates at every level.
Production of energy has the fewest negative consequences on the environment. It is an energy source
that is replenishable. Green energy sources, including hydro, geothermal, solar, and wind power, are
developed and marketed as alternatives that contribute little to nothing to the fight against climate
change. This study explores the potential benefits of green energy for a sustainable global future. It
highlights the current applications of this advanced technology, including power generation for
residential, industrial, and commercial use. Green energy also plays a vital role in heating and cooling
water, reducing dependency on fossil fuels, and minimizing environmental impact. By promoting
cleaner energy alternatives, such as solar, wind, and geothermal sources, the study emphasizes how
green energy can support long-term ecological balance, energy security, and economic development.
The paper aims to contribute to the growing discourse on clean energy solutions for a better tomorrow.
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INTRODUCTION
The Renewable Energy Standard Offer Program, abbreviated as SOP or RESOP in short, established
the concept of green energy in November 2006. It brought in a 20-year feed in tariffs for projects
involving biomass, solar, wind, and hydropower. On February 23, 2009, the Green Energy and Green
Economy Act 2009—also referred to as the Ontario Green Energy Act—was introduced to the Ontario
Legislature with the intention of encouraging energy saving and boosting the production of renewable
energy. The term "green" evokes visions of a future free from pollution and good for the environment.
Thus, the term "green energy" describes the notion
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various types of sustainable energy sources. For example, solar energy can be harnessed and
transformed into electrical power.

Energy from plants, geothermal sources, wind, and tides can all be used in various ways. For instance,
the planet's natural weather patterns produce wind energy. Reservoirs and running rivers provide
hydropower. Solar energy comes from the Sun's light and radiation. Geothermal energy is the heat
generated beneath the surface of the Earth. The availability and absolute freeness of wind, sun, ocean,
and geothermal energy are the benefits of renewable energy. Because they emit very little or no carbon
dioxide, renewable energy sources are considered environmentally beneficial. Another benefit is that,
in contrast to non-renewable equivalents, renewable energy sources do not require reliance on any one
nation for supplies [2].

In addition to being bad for the environment, non-renewable resources can be bad for human health.
Non-renewable energy sources account for the vast bulk of energy used in the modern world.
Regenerating these energy sources doesn't take long. Fossils, which are the remains of extinct plants or
animals, are the source of natural gas and oil. After millions of years of temperature and pressure
fluctuations, these remains are all that's left. Non-renewable energy sources include coal, oil, natural
gas, and nuclear power [3]. The benefits of non-renewable energy sources are their affordability,
accessibility, and ease of use. Non-renewable energy sources' main disadvantage is that they are limited,
meaning they will ultimately run out. As a result, the price of these non-renewable energy sources will
increase significantly. They also play a big part in climate change and global warming, and they
drastically modify the ecosystem. Non-renewable energy sources may be harmful to human health
because they are definitely not ecologically friendly. Therefore, the various forms of green energy, their
benefits, and their uses are covered in this study

GREEN ENERGY
Green energy is any type of energy generated by natural resources, such as sunlight, wind, water,
rain, tides, plants, algae, and geothermal heat (Figure 2).

Renewable or Non-renewable
Are these resources renewable or not?
1. Drag the resources to the correct area of the Venn diagram.
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Figure 1. Diagram of renewable and non-renewable energy.
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GREEN ENERGY
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Figure 2. Various benefits of green energy.

Because they are naturally replenished, these energy resources are renewable. They include
geothermal energy, wind, hydropower, solar energy, marine energy, bioenergy, and other renewable
energy technologies [4].

Technologies for renewable energy come in many forms, including hybrid and related technologies.
These serve the following purposes:
e Predicting the supply of renewable energy.
e Assisting in the efficient delivery of energy generated by renewable energy systems to energy
users.
e Storing energy produced through renewable energy.

CONCEPT OF GREEN ENERGY

One of our conventional energy sources, fossil fuels, is a major cause of global warming and climate
change. As a result, we have to develop a subway system to address these issues by introducing the idea
of green energy. The primary goal of developing green energy sources is to generate electricity while
reducing waste and pollution to reduce the environmental effect of energy production. Scientists who
supported the use of renewable energy sources claimed that doing so would slow down the rate of
climate change. Unlike fossil fuels, these energy sources are replenishable. The concept of "green
energy" is frequently taken into consideration when it comes to problems like cogeneration, electricity,
and heating. Because they lessen the negative effects of energy production, people and companies can
purchase these sources to support environmentally sustainable living [5]. To encourage the adoption of
green practices, energy certificates and renewable energy certificates are now available for purchase.
An estimated 1 million homes in America and over 35 million homes in Europe are currently using
green certificates, which represent their use of green energy. Green energy is ultimately clean energy.
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THE NEED OF GREEN ENERGY

Since green energy is produced using renewable resources, its environmental impact is essentially
negligible. Therefore, we should begin using green energy for both home and industrial purposes in
order to protect Mother Nature from pollution and to ensure a consistent energy supply. Green energy
technology is crucial for preventing global warming and safeguarding ecosystems by lowering CO>
emissions through energy efficiency and renewable energy sources. Temperature increases will result
in decreased agricultural yield, increased storm and flood damage, a rise in the prevalence of (tropical)
diseases, and more challenges for an increasing number of people in obtaining water [6]. There is an
irrevocable loss and a higher cost to our environment. Higher temperatures will negatively impact
Earth's flora and animals both directly and indirectly through causing damage to their environments.
There will be no more ecosystems. Certain amphibians are at danger and coral bleaching will result
from even slight temperature increases. Globally, significant extinctions will result with temperature
increases of 3° or 4°C or higher.

In conclusion, Sitapura could experience problems with hard water because of the large
concentrations of dissolved minerals, especially magnesium and calcium ions. Businesses and families
in Sitapur can take a number of steps to prevent water hardness. First off, adding water softening
devices, like reverse osmosis or ion exchange filters, can efficiently remove mineral ions from the water
supply, keeping it soft and free of scale accumulation. To stop the buildup of mineral deposits, plumbing
systems and appliances must be maintained on a regular basis. Phosphates are one type of chemical
addition that can be used to assist sequester minerals and prevent the formation of scale. Residents of
Sitapura can guarantee a consistent supply of soft water for residential and commercial usage by
utilizing a mix of these techniques that are suited to the hardness levels of the city's water supply. This
will help to lessen the adverse consequences that come with water hardness [7].

USES OF GREEN ENERGY

There are numerous ways to use renewable energy in residential or commercial settings. Solar energy
is the most widely used renewable energy source, and it can be generated by placing solar panels in
locations with lots of sunlight. In other areas with lots of wind, wind turbines can be raised to produce
renewable energy, which can then be used for charging sailboat batteries or for other purposes like
pumping water. Another popular renewable energy source is biomass, which can be used to generate
electricity and also be used as fuel for transportation. This renewable energy source is also referred to
as bio-energy [8]. In contrast, geothermal energy utilizes the Earth's inherent heat for several
applications, such as building heating and cooling and the generation of electricity. Another significant
renewable energy source is marine energy. It originates from a multitude of sources, such as wind and
tide energy as well as energy from the waves in the ocean.

TYPES OF GREEN ENERGIES
Solar Energy

All life on Earth is powered by the sun, which is a vast source of solar energy (Figure 3). It produces
almost 10,000 times as much energy as the world can in the twenty-first century and is a clean,
renewable energy source. The best renewable energy source for us is solar energy, which also supplies
us with energy indirectly through wind, hydro, and other sources.

It also has the least environmental impact because it doesn't contribute to the increase of carbon
dioxide or cause global warming in any way. For these reasons, we can use solar energy as green energy.

Geothermal Energy

Geothermal energy derives from the combination of the terms "geo," which means "the earth," and
"thermal," which means "the heat." This heat is produced when radioactive decay of earthly elements
occurs (Figure 4). It is a sustainable and renewable energy source. In Larderello, the first geothermal
power plant was constructed. Heat is produced in large quantities by magma, which is created beneath
the earth's crust by the radioactive decay of uranium and potassium.
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Figure 3. Solar energy.
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Figure 4. Geotheal eneg.

According to data conducted by the US National Renewable Energy Laboratory (NREL), hot dry
rock resources have a potential of around 4 million MW, which is greater than all of the energy used in
the US today. When comparing geothermal in terms of both consistency and magnitude, it may be a
vital component of a more sustainable and clean power system [9].

Hydro Energy
Hydro energy is regarded as renewable as the hydrologic cycle on a global scale is powered by solar
energy (Figure 5). The water cycle, which produces energy continuously through falling and swiftly
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flowing water, is the source of this power. Currently, hydroelectric power, a recognized renewable
energy source, generates around 19% of the world's electricity [5]. Large-scale projects currently
provide the majority of the hydroelectric electricity consumed globally. Furthermore, there is room for
more small-scale hydroelectric project development because:
e Large-scale projects that can produce hundreds of megawatts necessitate the construction of
substantial dams in order to provide the turbine with enough head;
e Small-scale schemes have smaller dams and less environmental impact; and
e Micro-scale schemes generate power in the form of kilowatts and are used in small villages and
individual homes.

Wind Energy

Power generated by the wind through the use of wind turbines is known as wind energy (Figure 6).
Fossil fuels could be replaced by this renewable energy source. Wind energy is considered clean energy
as it doesn't release any hazardous pollutants, such as greenhouse gases, or cause pollution. For this
reason, it is considered one of the green energy sources. In actuality, wind is a type of solar energy
produced by the sun's heating of the atmosphere, the earth's rotation, and imperfections in the surface
of the planet.
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Control Gate
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Penstock

Figure 5. Shift the section on hydro energy above the wind energy topic.

Figure 6. Wind energy.
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Large land farms are often where wind turbines are erected. By December 2014, wind power capacity
had increased to 369.553 MW, and the overall amount of wind energy produced had grown quickly,
accounting for around 4% of all electricity used [6].

ADVANTAGES OF GREEN ENERGY
Solar Energy

This clean energy source has no negative effects on the environment or human health since it doesn't
release dangerous gasses as a byproduct. A lot of commonplace things, including calculators and other
low-power equipment, can be efficiently powered by solar energy. Because it is an unlimited source of
energy, it is a superior option for future generations.

Hydro Energy
e Hydroelectric power is regarded as one of the cleanest energy sources since it generates no
byproducts during conversion.
e Each state may generate its own energy without relying on imported fuels thanks to this
homegrown energy source.
e It is a dependable, affordable, and easily accessible energy source.

Geothermal Energy

e Geothermal energy is a more cost-effective and accessible form of energy that can be used for
cooking, heating buildings, taking a bath, and other purposes.

e By employing geothermal energy, current generations of people may ensure that future
generations can continue to use their ancestral resources in the same proportion [10].

e This is also environmentally friendly, dependable, affordable, and sustainable. Geothermal
energy is seen to offer great promise for reducing global warming because of its minimal
emissions.

Wind Energy
e It is a pure fuel source that purifies the air. Wind turbines do not produce greenhouse gases or air
pollutants that cause acid rain.
e It is a renewable energy source that is less costly.
e  Other uses, including farming, are possible for the land surrounding wind turbines.
e They may be used in conjunction with solar energy to produce a consistent and dependable source
of electricity.

APPLICATIONS OF GREEN ENERGY
Production of Energy

The production of energy from these green sources offers numerous benefits, including reducing
greenhouse gas emissions, mitigating climate change, enhancing energy security, and promoting
sustainable development. The cost of green energy is coming down as economies of scale and
technology improve, making it increasingly competitive with traditional fossil fuels. Investing in and
transitioning to green energy sources is crucial for combating climate change and building a more
sustainable energy future [2].

Water Heating
Water heating can indeed be accomplished using various green energy sources.

Solar Water Heating

These systems use sunshine to generate heat, which is then used to warm water for residential or
commercial use. Typically, these systems include storage tanks to store the heated water as well as solar
collectors that absorb sunlight and heat transfer fluid (such water or antifreeze). Solar water heaters can
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drastically cut down on the demand for traditional gas or electricity-powered water heating systems,
and they work particularly well in sunny areas [4].

Pumps that Use Geothermal Energy

These devices use the Earth's subsurface’ s constant temperature to heat or cool water either for
business or household purposes. When the system is in heating mode, heat is drawn from the earth and
transferred to the water for hot water in the home or for heating spaces. The process is reversed in
cooling mode, transferring building heat to the earth. Because geothermal heat pumps use renewable
energy from the Earth's interior, they are both extremely efficient and environmentally benign.

Heat Recovery Systems

Heat recovery systems can be integrated into various processes to capture waste heat and reuse it for
water heating or cooling. For example, waste heat from industrial processes, refrigeration systems, or
air conditioning units can be recovered and used to preheat or pre-cool water before it enters water
heating or cooling systems, thereby reducing energy consumption and costs [7].

Heating with Biomass Water

By burning organic materials like wood pellets, agricultural waste, or wood chips, biomass boilers or
stoves can heat water for home or commercial uses. Because the carbon absorbed during the growth of
the biomass feedstock balances the carbon dioxide released during burning, biomass heating systems
are carbon neutral.

Water Cooling
Water cooling, particularly for industrial processes or air conditioning systems, can also benefit from
green energy sources.

Geothermal Cooling

Like geothermal heating, geothermal cooling uses the Earth's subsurface constant temperature to cool
water for a variety of uses. Geothermal heat pumps efficiently cool the water that circulates through the
system by drawing heat from structures or industrial operations and transferring it to the ground.

Evaporation-based Cooling

Water evaporation is used by evaporative cooling systems to reduce the temperature of water or air.
To dissipate heat produced by machinery or processes, evaporative cooling towers are frequently
utilized in industrial settings. This approach is more environmentally friendly than standard air
conditioning systems since it uses a lot less electricity.

Heat Pumps that Draw Water

By transferring heat between water and a refrigerant, water-source heat pumps can offer both heating
and cooling. These extremely effective systems can be run on sustainable energy sources like
geothermal or solar electricity [1].

Systems for District Cooling

These systems use chilled water that is circulated through subterranean pipes to cool several buildings
in an urban or district. A variety of green energy sources, including waste heat-powered absorption
chillers and renewable energy-powered chillers, can be used to cool chilled water.

Storage of Thermal Energy

Systems for thermal energy storage can store extra thermal energy produced by renewable energy
sources like wind or solar power for use in cooling applications later. Water can be used as a thermal
storage medium, allowing for more efficient utilization of renewable energy resources.

© STM Journals 2025. All Rights Reserved 8



Journal of Alternate Energy Sources & Technologies
Volume 16, Issue 3
ISSN: 2230-7982 (Online), ISSN: 2321-5186 (Print)

Production of Electricity
Electricity production using green energies involves harnessing renewable resources to generate
power with minimal environmental impact.

Solar Energy

Photovoltaic (PV) cells or solar panels are used to capture sunlight in order to generate solar energy.
These panels use the photovoltaic effect to directly turn sunlight into power. Smaller-scale solar power
deployments, like rooftop installations on homes, or larger-scale solar farms or power plants are both
possible [8].

The Power of Wind

Wind turbines harness the wind's kinetic energy and transform it into electrical power. Wind farms
are usually found in places with strong, regular wind patterns, like broad plains or coastal regions. In
many nations, both onshore and offshore wind farms make a substantial contribution to the generation
of power.

The Use of Hydropower

Hydropower produces electricity by harnessing the kinetic energy of flowing water. Run-of-river
projects, small-scale hydroelectric systems, and large-scale hydroelectric dams can all produce it. One
of the earliest and most popular renewable energy sources for producing electricity is hydropower.

Power from Biomass

Biomass energy is created by burning organic resources to produce heat or power, such as wood,
agricultural waste, and organic waste. Forestry residues, energy crops, and municipal solid waste are
just a few of the feedstocks that biomass power plants can use to generate renewable electricity.

Geothermal Energy

Geothermal energy is produced by using the heat that exists within the Earth. Geothermal power
plants employ steam or hot water that is extracted from subterranean reservoirs to power turbines that
produce energy. For baseload electricity in locations with enough geothermal resources, geothermal
power is dependable and steady [9].

Wave and Tidal Power

In order to produce electricity, tidal and wave energy harnesses the kinetic energy of ocean tides and
waves. Whereas wave energy systems harness the energy of ocean waves, tidal energy systems use the
tides' ebb and flow. Although these technologies are still in their infancy, they have a lot of promises
for producing electricity from renewable sources.

Benefits in Future to the World

Green energy has a bright future in nearly every sector of the global economy, including home,
industrial, agricultural, and medical. Scientists are now working on new energy sources like radiation
and biomass in an effort to decrease the use of non-renewable energy sources, which are already running
low. Numerous forms of renewable energy, including sun, wind, and hydro, have previously been
identified by scientists, etc. Researchers are already working on increasing the efficiency of solar panels
so that they can function even in overcast weather in the upcoming years [3]. Solar/wind hybrids are a
brand-new hybrid of solar and hydropower.

According to work, this technique roughly doubles the efficiency of current solar photovoltaic panels
and wind turbines to create larger levels of electricity. Similar to these, some technologies have already
been developed, or they are only concepts that are currently being worked on. These innovations enable
us to create an eco-friendly, fully renewable energy environment.
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CONCLUSION

Our goal in writing this article is to draw attention to the need for renewable, environmentally friendly
energy, which calls for technical advancement to maximize its potential. Since naturally occurring
resources have the ability to preserve the environment and lessen reliance on finite non-renewable
resources, they are a valuable resource with an eye toward the future, green energy provides a
sustainable energy source with a myriad of potential applications. All that has to be done is to educate
people about the importance of conserving energy and the environment. This is a step toward using
clean sources to create various types of energy in most fields, meaning less fossil fuel will be used. The
need for clean energy is growing daily, and green energy will meet that demand with higher-tech
solutions. However, it will take some time for every home to use its own power-producing device, such
as tiny wind turbines or solar panels, to run its electrical appliances.
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