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ABSTRACT: Man has been harnessing the energy of the wind for thousands of years,
using it to power sailing boats and wind turbines on land. In terms of commercial
development, wind energy is the least advanced of all renewable energy sources.
Because it is both continuous and easily accessible, this power resource is
intriguing. The world’s capability exceeds total energy consumption by a large
margin, signifying considerable development potential. Over 60 000 MW of power
has been installed globally, with an annual production of roughly 100 TWh. The
economics, land use, the ecology, and grid capacity are all important obstacles to
continued expansion. Renewable energy has risen at an unprecedented pace during
the previous 25 years. Wind and solar have risen at double-digit rates since 2000.
This segment of the energy business has grown at a breakneck pace. Wind energy
is the least expense new power plant innovation, with cheaper setup expenses, no
fuel expenses, and a construction time of less than a year, compared to nuclear
power plants, which take over 10 years to develop. As a result, a better
understanding of the ecological and financial effects of any particular energy
source necessitates a better comprehension of how that source of energy disperses
or is dislocated by other energy sources, as well as a better knowing of all other
available energy sources’ environmental and economic effects. This research

provides an examination of the good and negative effects of the environment.
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1. INTRODUCTION
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The potential to produce power from wind energy has grown at a breakneck pace in
recent years(Chaurasiya et al., 2019). Wind energy can reduce the negative Reduce
the ecological effects of other outlets of electricity by lowering the require for energy
production progeny using other references of electricity, like the manufacturing of air
and moisture polluted air, including green - house gases; atomic garbage
manufacturing; scenery degradation due to mining activity; and river muddying
(Westerlund, 2020).

Wind energy production has the potential to lessen environmental consequences since,
unlike fossil fuel generators, it does not produce atmospheric toxins or thermal
pollution, and therefore has attracted the attention of many governments,
organizations, and people(Shoaib et al., 2019). Others, on the other hand, have
concentrated on the negative ecological consequences of wind-energy amenities, which
incorporate visual and other effects on humans, as well as ecosystem effects such as
the extermination of biodiversity, especially owls and bats, and some ecological effects

of air amenities, especially those related to transportation.

Wind energy is a technology that has existed for quite some time. It competes with a
variety of energy sources in terms of cost. Environmental implications and usability
There are several exceptions, such as Wind power is the most commercially viable
alternative to hydropower. Despite this, it is less cost effective than any other
renewable energy source(Rathi et al., 2020). Wind has a significant challenge in terms
of increasing project economics. Power Wind is commonly employed since it has such a
wide variety of uses. Resources are plentiful in most countries. Wind energy is one of
them. It is a relatively new renewable energy technique. Many countries have dealt

with cost and other challenges and issues with technology(Sangroya & Nayak, 2015).

Since windmills do not require any kind of fuel, there is no ecological risk or degradation
associated with the discovery, mining, transport, exporting, treatment, or disposal of
fuel. Not only does generating create zero carbon dioxide emissions (during the

operating phase), It does not, however, produce dangerous chemicals (such as mercury)
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or typical pollutants (such as smog-forming nitrogen dioxide and acid rain-forming
sulphur dioxide) (Swift et al., 2019). The Planning Act, regional plans, and municipal
plans must all be followed when locating wind energy projects. The regional plans
include broad wind project sites as well as integration criteria for wind turbines and
other land uses. Wind energy aims and wishes may be included in municipal plans, as
well as a more specific foundation for turbine site, number, height, and aesthetics.
Wind energy is a technique that generates power that is both clean and ecologically
favorable. Its renewable nature and the fact that it does not pollute during operation
make it one among the most promising energy sources for minimizing global and local

environmental concerns(Khare et al., 2013).

1.1 Positive environment impact of wind energy:

e Reducing of water pollution:

Water consumption is critical in an increasingly water-stressed globe, and it is a major
worry, particularly in nations like Singapore, where clean water is very important and
limited. It's worth mentioning that in typical power plants, the condense component of
the thermodynamics process utilizes a lot of water. In power plants, water is also used
to clean and treat coal (Kudelin & Kutcherov, 2021). The volume of water used each
day might be measured in millions of liters. By reducing the quantity of water used,

water may be saved and used for other reasons.
e Reduction in carbon dioxide:

Wind energy, in generally, does not pollute the air directly. A little amount of CO 2 is
released throughout the construction and maintenance phases of wind energy.
However, the amount of CO2 generated is far less than that generated by conventional
paleontological power plants. During the photosynthetic process, the tree may absorb
some of the CO2 produced (Duffy et al., 2020). Every kilowatt-hour (kWh) of energy

produced by the wind replaces one kilowatt-hour (kWh) of electricity generated by a
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fossil-fuel power station. It does not produce carbon dioxide, sulphur dioxide, arsenic,

particles, or any other kind of air pollution, unlike fossil fuel power sources.
1.2 Ecological impact of wind energy:

Wind energy development has the potential to have two major impacts on ecosystems
architecture and functioning: immediate impacts on particular taxa and indirectly
impacts on ecosystem architecture and function. Wind-energy facility environmental
effects may span a broad variety of geographical and temporal dimensions, from a
single turbine's position to landscapes, regions, and the whole globe, as well as short-
term sound to long-term ecosystem architecture and species present implications.
Wind-energy facilities have a variety of ecological consequences, which vary based on
their size, location, period, climate, environment kind, biodiversity, and various
factors. Moreover, many of the effects are expected to build up over time, and
biological affects at wind energy installations and other areas connected to shifting
property trends and various human disruptions may interact in complex ways. Wind
turbines kill birds and bats by colliding with them, most often with the turbines. Animals
differ in terms of collision sensitivity, the likelihood that deaths will have large-scale
cumulative effects on biological systems, and the frequency with which fatalities are
discovered. The present data is inadequate to determine the relative risk to passerines
and various small birds(Wen et al., 2021). At these altitudes, the threat to the more
abundant bats and nocturnally migrating passerines may increase as turbines get larger
and reach higher. To evaluate the impact of turbines on avian risk, further information
from actual comparison of death from a range of turbine types would be required. Plant
loss, soil disruption and flood risk, and sound from wind-energy facilities may all have

an influence on ecosystem structure..

To determine the prospective and actual environmental impacts of wind energy growth,
standardized studies must be done prior and after the placement and construction of
wind turbines In the context of adjacent locations being built or planned, pre-sitting

studies should analyze the potential of adverse impacts as well as the probability of
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accumulated impacts. The possible implications might be assessed in comparison to
other potentially developable areas or in isolation. In addition, the research should look
at a specific location to see whether other facility designs might have a lower

environmental effect(Kudelin & Kutcherov, 2021).
1.3 Cultural impact of wind energy:

Wind farms have both good and bad recreational consequences. On the plus side,
several wind energy installations are designated as tourist attractions, with some
providing facility tour or informational centres on windy energy in particular, and others
contemplating adding visitor centers. There are two sorts of direct and indirect

detrimental consequences on leisure possibilities(Argin et al., 2019).

Existing leisure activity might be disallowed or rerouted near a wind-energy
installation, with significant consequences. Aesthetic affects (discussed above) that
may alter the recreational experience are examples of indirect consequences. When
aesthetic or natural qualities are important to the recreational experience, several
effects may arise. The fundamental issue when considering the impact on historical,
spiritual, and archaeological monuments is that no permanent harm to the project's
fabric should be done. Depending on the character of the historical materials
concerned, a wind-energy project may or may not be hazardous to them (Goel &
Sharma, 2017).

Wind-energy installations, unlike home complexes, Until there is intervening
topography and foliage, it can be concealed from sight. Wind farms are being planned
in historic settings, such concerns are expected to emerge, and guidelines on what
constitutes an excessive influence on historic or holy sites and places will be
required(Syed et al., 2021).

1.3 Human health impact on wind energy:

Wind-energy projects may have both beneficial and bad effects on people's health and

happiness. As previously noted in this study, the favorable effects are mostly due to
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improvements in air quality. People who live in areas where conventional power
generation methods are being used less since wind power might be supplanted in the
local marketplace enjoy these favorable consequences to good health and happiness
The extent to which wind-energy developments have detrimental effects on human
health and wellbeing, these effects are felt mostly by those who live Sound and shadows

flickering are a problem for those who live near wind farms.
1.4 Noise impact of wind energy:

One of the most well-studied environmental effects of wind farms has been noise.
Noise, unlike landscape and visual effects, is very easy to quantify and forecast. Wind
turbines, like any equipment with moving components, produce noise when in
operation(Syed et al., 2021). Wind turbine noise is primarily created by There are two
types of noise: mechanical noise from the transmission and generator, and
aerodynamics noise from the rotor blade’ contact with the wind. Wind turbine noise is
normally quite minimal, according to experience gained in the development of wind
farms. When the amount of noise complaints concerning wind farms is compared to
other sources of noise, it becomes clear that wind farm noise is a minor issue in absolute
terms. According to data from the United States, complaints concerning wind project

noise are few and can typically be handled amicably(Goel & Sharma, 2017).
1.5 Negative impact of wind energy:

Although the unenthusiastic ecological consequences of wind energy installation are
significantly less severe than those of traditional energy sources, they must
nevertheless be examined and mitigated as needed. Before a location may be deemed
appropriate for the building of a wind farm, several parameters must be met. Wind

climatic, geographical, logistical, and biological limits are examples of these situations.

A strategic environmental assessment (SEA) is a technique for assessing the
environmental consequences of any plans or projects. All wind energy programs and

initiatives that have the ability to have significant ecological repercussions are
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prohibited must be subjected to SEAs by national, regional, and municipal governments.
Wind-energy facilities have a variety of ecological consequences, which vary based on
their size, position, period, climate, habitat kind, biodiversity, and other factors.
Moreover, many of the effects are expected to build up over time, and biological affects
at wind energy installations and other areas connected to shifting land-use practices
and various human disruptions may interact in complex ways. Because of this
complication, assessing the ecological effects of wind energy growth is difficult and
requires a knowledge of aspects that have been understudied. Despite this, a few trends
are emerging from the data that is presently accessible. Filling current knowledge gaps
and boosting forecast reliability will need further study utilizing rigorous scientific

approaches.
2. DISCUSSION

Wind energy is a non-polluting renewable energy source. It has enormous potential that,
if fully realized, can easily meet a country's energy needs. According to estimates, 2%
of the total solar energy that falls on the globe is transformed to kinetic energy in the
environment. 30% of this kinetic energy originates at the lowest 1000 meters of
elevation, i.e. wind has the most kinetic energy in this lowest kilometer, which may be
transformed into mechanical energy and used to produce electricity or do other useful
tasks. Because the wind's energy is derived from its velocity, the device used to collect

it should be able of slowing the wind.

Wind turbines and other wind energy conversion devices are used to transform wind
energy into mechanical power. Wind turbines are made up of a few sails, vanes, or
blades that radiate outwards from a central axis. The blades or vanes revolve around
the axis as the wind blows against them. This rotating motion is put to use for certain
practical purposes. Wind energy may be converted to electric energy by connecting a
wind turbine to an electric generator. Winds in India are quite modest (5 km/hr to

15/20 km/hr) and fluctuate significantly depending on the season.
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As a result, using wind energy is a costly endeavor. It is, nevertheless, beneficial in
locations with more or less consistent winds, as well as rural areas far from major power
grids, where electrical energy is unavailable owing to high production and distribution
costs to tiny dispersed customers. Windmills have long been used in rural regions to
grind grain and pump water for drinking, washing, and irrigation. The initial wind farm
installation were built at Mandi, Gujarat, in 1986. In addition to supplying electricity
to the state, such windmills effectively meet local power needs. Wind energy is
accessible in diluted form and fluctuates in nature, needing storing capability and a

backup source of energy in the event that winds are unavailable.
3. CONCLUSION

Wind energy has been proven to be both clean and helpful to the environment. It is also
more ecologically friendly and less costly than additional renewable energy source. As
a consequence, this kind of energy will protect the environment. Pollution of the
environment It was also revealed that by using wind energy, water use might be reduced
to petroleum-based power facilities that generate energy It had additionally been Wind
energy has the least negative environmental impact when compared to other energy
sources. On the other side, wind turbine energy has several disadvantages. Animals
have been observed to be killed as a consequence of pesticide application. Wind
turbines crash often. In the vicinity of the wind, this energy source also generates an
annoying sound. Wind turbines are being installed as part of a project. The capacity to
see has been hindered as well.because of the windmill Wind turbines may be correctly

designed and planned if they are developed and planned appropriately.
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