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ABSTRACT: Renewable energy is obtained from organic renewable resources that 

are replenished on a humans timescale. Renewable energy sources include 

sunshine, winds, rain, tides, tides, and subterranean heat. This article examines 

renewable energy in general, as well as the many forms of renewable energy, as 

well as the benefits and drawbacks of renewable energy. Renewable energy is 

essential to our civilization's level of life and underpins all other areas of our 

economy. Renewable energy technologies offer a steady supply of clean energy 

produced from renewable resources such as the sunlight, wind, soil, and plants. 

Almost every location of the U.s and the globe has some kind of renewable 

resource. Renewable energy sources now account for roughly 10% of total energy 

usage in the US, with hydropower and traditional bioenergy sources providing for 

the bulk of this. In a rising number of industries, renewable energy sources such as 

wind, solar, biomass, and thermal are growing more cost-effective, and they are 

making significant progress toward broader commercialization. 
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1. INTRODUCTION 

Refers to energy derived from a variety of sources, all of which depend on renewable 

energy sources such as sunlight, air, flowing river, the planet 's interior heat, and 

feedstock like energy plants, agriculture and industry waste, and municipal rubbish 

(Yuningsih & Masduki, 2016). These resources might be used to provide electricity for 

all sectors of the economy, vehicle fuels, and warmth for homes and industrial 

processes, amongst other items.  
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Renewable energy resources would be crucial for the world 's survival. Coal fuels, 

sustainable power sources, and atomic power are the main categories of power supplies 

(Orlando et al., 2020). Solar energy, winds power, compost power, thermal power, and 

various renewable power resources, sometimes referred as renewable power inputs, 

are sources that might be used to generate energy again. Renewable energy sources 

may supply power solutions with low or virtually zero pollutants and greenhouse 

production when used to meet home energy demands (Vinco et al., 2021). Renewable 

energy systems will enable nations to discuss some of the most pressing problems, such 

as improving energy supply dependability and natural gas economy, solve municipal 

power and water stockpile troubles, raising the benchmark of living and jobs of the 

local populace, ensuring sustainable advancement of distant areas in wilderness and 

hill areas, and enforcing international climate change obligations (Chaurasiya et al., 

2019). 

1.1 Types of wind energy: 

 Wind energy: 

Wind is a renewable power source. rich, small-price, and widely available; it scales up 

simply and can be created rapidly(Leiren et al., 2020). Winds are created by a 

complicated set of phenomena that include the earth rotation, solar heat energy, ocean 

and polar ice cap cooling, thermal gradient among land and water, and the physical 

impacts of mountains and other impediments. This wind movement, or movement 

potential, may be used to generate power when gathered by modern wind generators. 

Wind energy is a nonpolluting, clean, andenvironmentally benign form of power. 

Electricity has gained in popularity because it may be utilized in a wide range of 

applications and is readily transferred. As a result, the usage of wind for energy 

generation is increasing. Wind  turbines convert physical power into mechanical 

power(Duffy et al., 2020).  

This mechanical energy may be utilized for specialized tasks (such as grinding wheat or 

flowing water) or transformed into energy and utilized to light houses, businesses, and 
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schools. India ranks sixth in the globe in respect of wind power output, after Chinese, 

the U.s., Germany, and Spain. India's total wind power capacity was originally 

estimated to be about 45 GW by the Center for Wind Power Technologies (C-WET), but 

it was recently raised to 48.5 GW. This was recognized as the authorized figure by the 

government. The C-WET study was based on the Ministries of New and Renewal Energy's 

(MNRE) comprehensive wind mapping effort, which resulted in the establishment of a 

country-wide system of 1,050 windy observation and wind modeling sites in 25 Indian 

states. 

 Biomass: 

Even in the past, biomass was an important source of energy. Previously is used to the 

factory revolutions, biomass, which includes all earth- and water-based flora as well as 

organic wastes, meet practically all of humanity energy demands. Because of the 

restricted availability of traditional energy supplies and environmental concerns related 

to greenhouse gas emissions, its usage for energy production has regained traction in 

today context(Kudelin & Kutcherov, 2021). The use of biomass as an energy source has 

grown in popularity in recent years, and it now accounts for around 14% of global final 

energy consumption. By 2050, biomass might account for 15–50 percent of the world 

main energy usage. The following are the main causes behind this: To begin with, 

technical advancements in conversion, crop production, and other areas promise that 

biomass may be used at a cheaper cost and with a better conversion efficiency than 

previously achievable. Second, biomass provides a renewable source of energy, and 

when generated in a sustainable manner, During transformation, wood releases about 

the equivalent quantity of carbon that it absorbs during plant growth. As a 

consequence, consuming biomass does not add to CO2 buildup in the atmosphere 

(Olalekan Idris et al., 2020). 

 Geothermal: 

Geothermal energy is created through the gathering of absorbed heat derived from 

underground or from heat stored in the earth. The Earth core, mantle, and crust create 
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andstore enormous quantities of thermal energy. Drilling water or steam wells in a 

techniquesimilar to drilling for oil may and is used to extract heat from the Earth, or 

geothermal—Geo(Earth) + thermal (heat)—energy. Geothermal energy is a vast, 

underutilized heating andenergy resource that is environmentally friendly (emits little 

or no greenhouse emissions),dependable, and locally produced. Explorationand 

research of geothermal fields began in India in 1970(Rathi et al., 2020). In India, the 

Geological Survey ofIndia (GSI) has discovered 350 geothermal energy sites. The most 

potential of them is inLadakh Puga valley. Indi geothermal energy potential is estimated 

to be at 10,000 MW.However, geothermal power has remained largely untapped due to 

a multitude of factors, themost important of which being the inexpensive supply of 

coal. However, as theenvironmental impact of coal-fired power plants grows, In the 

coming, India would have to depend on clean, ecologically acceptable power resources, 

among of which may be geothermal (Sangroya & Nayak, 2015).  

 Biofuels: 

Biofuel refers to any petroleum make from biomass, like as vegetable or algae materials 

or mammal waste. Biofuel is a sustainable energy source because the feedstock 

material, like conventional fuels like gasoline, coal, and natural gas, can be readily 

regenerated. Biofuel is often marketed as a cost-effective and environmentally benign 

replacement to gasoline and comparable fossil energy, especially in light of increasing 

petroleum costs and growing worries regarding fossil fuels' environmental impacts 

involvement in global warming. Many opponents are worried about the development of 

various biofuels due to the financial and environmental costs associated with the 

refinery procedure, as well as the potential loss of vast quantities of arable land for 

food production. India's biofuel strategy will focus on nonfood resources for biofuels, 

like sugar syrup and quasi soy beans, as well as second-generation biofuel, in the 

nearest future. Advanced ethanol conversion technologies are being researched, 

enabling it to be made from agriculture and forestry waste (Kabeel & El-Said, 2015). 

 Hydropower: 
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Hydropower is a sustainable energy source that turns the potential or kinetic potential 

of water into mechanically or electrical energy in the forms of water mills, textile 

machines, and other equipment. It alludes to the energy generated by water. 

Hydropower is the most widely utilized renewable energy source for electricity 

production. Hydro resources are abundant in India, and they are both feasible and 

commercially exploitable. Hydropower is, in reality, the second largest provider of 

energy used in India power industry(Syed et al., 2021). Large hydropower projects are 

being used to generate electricity, accounting for the majority of the energy used 

renewable energy sources Norway, Iceland, and Brazil have all utilized more than 30% 

of its hydropower capacity, but India and China are far adrift. India is rated sixth in the 

worldwide in respect of available hydropower. 

 Solar energy: 

Solar energy is the world most plentiful permanent energy source, accessible in both 

directly and indirectly forms. Solar energy, which we perceive as heat and lights, may 

be harnessed in one of two ways: thermal or photovoltaic (PV)(Goel & Sharma, 2017). 

The heat is used for water warming, cooking, drying, water purification, and power 

production in the thermal pathway. The photovoltaic pathway turns light from solar 

energy into power, which may be utilized for lighting, pumps, communication and 

community electrification. India is located in the world sunny belt. Solar energy has 

enormous potential for power generation and heating uses. Most sections of India 

receive 300 days of sunlight each year, making it an ideal location for solar energy 

development. The average daily solar energy incidence across India ranges from 4 to 7 

kWh/m 2, with sunlight hours ranging from 2,300 to 3,200 per year depending on 

region.Solar energy has a vast technological potential in India. Using a 10% converting 

efficiency for PV modules, the nation gets enough solar energy to create greater than 

500,000 TWh of electricity every year(Kabeel & El-Said, 2015). 

1.2 Role of renewable energy to protect environment: 

 Reneawable energy emits no or low greenhouse gases: 
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The combustion of fossil fuels for energy produces a lot of greenhouses gasses, which 

leads to global heating. Even when the entire lifetime course of the technology is taken 

into account, the bulk of sustainable power sources emit little to no pollutants (“Design 

of Solar Tracking System for Capturing Maximum Amount of Solar Energy,” 2019). 

 Renewable energy emits no or low air pollution: 

Improvements in fossil fuel-based vehicle traffic, industrial activities, and energy 

production All of these factors lead to increased air pollution levels. In a number of 

impoverished nations, the use of charcoal and burning firewood for warming and 

heating contributes to bad interior air pollution. Cities are actually suffocated by 

particles and other air pollution produced by fossil fuels(Moiceanu et al., 2019). 

 Renewable energy come with low cost: 

Geopolitical turbulence and upheavals are typically linked to rising energy costs and 

restricted Resources are available. Renewable energy is less influenced by international 

upheaval since it is produced locally, cost hikes, or supplier chain disruptions. 

 Clean Air and Water: 

Using fossil fuels to generate electricity pollutes the air we breathe and the water we 

drink, as well as changing the climate. Coal power stations, for example, spew massive 

volumes of carbon dioxide and nitrous oxide into the atmosphere, two of the most 

potent warming gases. They also produce arsenic, lead, sulfur gas, particulates, and 

toxic metals, all of which may cause health concerns ranging from respiratory ailments 

to premature death. Waterways may be polluted by fossil fuel power, whether as a 

result of air pollutants falling to the ground during rainstorms or as a result of waste 

materials created during the production process. 

 Cheapest form of electricity: 
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Solar and windy energy are currently the cheapest kinds of energy in numerous regions 

of the world, thanks to the fast growth of sustainable electricity during the last 10 

years. A gigantic sunlight farm in the United Arab Emirates, which is famed for its vast 

acreage and sunny weather, just attained the world's lowest solar energy cost of 1.35c 

per kilowatt-hour. 

 High Capital cost: 

Sustainable energy supplies do not require fuel and might conserve cash in the long 

term, although they may be prohibitively expensive at first. For illustration, installing 

a solar system on your house may cost anywhere from $10,000 to $20,000, and despite 

your wish to light your house with renewable power, the price may be insurmountable. 

 Electricity Production Can Be Unreliable: 

Sources of renewable energy generate energy from natural resources like as sunshine, 

wind, and water, and ergo their output is as diverse as the climate. Solar panels lose 

effectiveness on cloudy days, wind turbines are inefficient in calm conditions, and 

hydroelectric plants need consistent snow and rainfall to maintain dependable 

production. 

 Supply chain constraints: 

Renewable require a well-designed distribution network to get their energy to where 

it's required on a wide scale. These networks need the generation of non-renewable 

energy, which temporarily balances the advantages of renewable energy until it is 

repaid. Furthermore, if renewable energy is not a priority among local governments, 

politics might play a role in its installation. 

2. DISCUSSION 

Renewable energy is obtained from natural renewable resources that are replenished 

on a human timescale. Samples include sunlight, air, precipitation, waves, floods, and 
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thermal heat. Unlike conventional resources, Renewable energy is always renewed, 

unlike nonrenewable fuel, which is depleted faster than it is replaced. While the bulk 

of sustainable power resources are, there are a few that aren't. Several bioenergy 

resources, for example, are considered sustainable at present use levels. Renewables 

contributes for about 20% of global energy consumption and almost 30% of total power 

generation. Traditional biomass contributes for around 8% of overall energy use, 

however this is declining. Heat from modern renewables, such as solar water heating, 

contributes for more than 4% of overall energy demand, while power accounts for more 

than 6%. Throughout 10 million people are employed by renewable energy companies 

around the globe, with solar photovoltaics providing the most jobs. Renewable energy 

technologies are rapidly becoming increasingly effective and inexpensive, and their 

share of total energy usage is increasing, with renewables accounting for the great bulk 

of new power generation installed worldwide.  

In most countries, efficient solar or onshore wind are the most cost-effective new 

energy resources. Renewable energy now contributes for greater than 20% of worldwide 

energy production, with some nations generating more than 50% of their electricity 

from renewable sources. Global sustainable energy marketplaces are expected to 

expand significantly during the next year far thereafter. Only a few countries utilize 

renewable energy to generate all of their electricity. Unlike fossil resources, which are 

concentrated in a few countries, renewable energy sources are broadly spread. As a 

result of the advancement of renewable energies and energy conservation technologies, 

power safety, environmental change mitigation, and economic rewards are all being 

accomplished. Billions in fossil fuel subsidies, on the contrary hand, are stifling 

renewables. Promoting renewable energy resources such as solar and winds power 

obtains a lot of popularity in public opinion surveys across the globe. 

3. CONCLUSION 

While there is an abundance of inexpensive fossil fuels accessible, rising the amount of 

renewable power in the global primary energy mix will be tough. Environmental experts 
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have shown that continued to use charcoal, gasoline, and oil would exacerbate 

environmental volatility, and governments have mainly embraced this logic. Getting 

industry to change their operations to create reduced greenhouse gas emissions will be 

difficult, especially if there are financial costs involved. Several industry heavyweights 

are positioned themselves to profit from the inevitable shift to renewable energy, and 

government backing hasn't been completely absent. New and rising renewables, on the 

other hand, are still fighting to sustain their 2% share of global consumer energy. The 

quick uptake of renewables to supplant fossil fuels will, among other things, be required 

to generate an appropriate future world with the lowest cost of adaptation required as 

a result of climate change. To achieve enough progress to provide long-term benefits, 

major learning investments and other supportive government policies and systems 

would be required. As the globe decarbonizes and transitions to a renewable energy 

future, business possibilities will abound. 
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