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“ Clean Energy for Clean Environment ” 

 

Abstract :  
The renewable energy plays vital role in power system in and around the world. 

The solar is free energy often referred to as clean energy or with no carbon footprint 

at all, collected from renewable resources which are naturally recharged for all the 

human being like sunlight, wind, rain, tides, waves, geothermal heat etc. The solar 

energy i.e. the sun which is a tremendous source of renewable energy has been proven 

to be the efficient and effective among all renewable energy for houses  as well as 

commercial use. According to the International Energy Agency (IEA), renewable 

energy is expected to make up 85-90 percent of the World’s energy by 2050 and most 

of this is driven by solar and wind projects. The biomass has the biggest contribution 

with 50 percent, followed by hydroelectricity at 26 percent and wind power 18 

percent. Wind energy is to provide mechanical power through wind turbines to turn 

electric generators for electrical energy. Wind energy is a popular sustainable and 

renewable source of power that has a much smaller ill impact on the environment as 

compared to other burning fossil fuels. The study suggests some measures to employ 

the solar and wind energy to overcome increasing demands of general energy for 

future generation. 

Keywords: Solar, renewable, sustainable, energy, wind , biomass, fossil fuel etc. 

Objective:  
 To discuss about the solar and wind energy as renewable sources. 

 To know the good and ill effects of solar and wind energy. 

 To study eco-friendly use  of developed technology. 

 To promote the solar and wind energy as a clean and most sustainable energy 

resources for environment. 

 To introduce renewable energy as a fruits of all season. 

Introduction: 

The Sun is the highly abundant source of energy for Earth. Solar energy is 

widely known as the transformation of energy that is present in the Sun and is one of 

the most useful renewable energies. When the sunlight rays passes to the earth’s 

atmosphere most of it is in the form of visible light and infrared light. The wave 
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length range of this region is in between 2000A
o
 to 8000A

o
. The whole plant kingdom 

use it by its leaves to convert into sugar and starches and this process becomes  the  

basis of life on conversion is known as photosynthesis. i,e. the six carbon dioxide 

molecules and six water molecules reacts one another in presence of light to form 

sugar and six oxygen molecules will released out in the surrounding. We know that, 

the solar belt of earth is in between 401 N and 401 S, which is supposed to be with 

abundant of solar radiation used for harnessing the solar energy. The number of study 

reveals that, the  coastal parts of  Karnataka with the higher global radiation i.e. 3.5 to 

5.3 kWh/m
2
 during monsoon , 3.8 to 5.9 kWh/m

2
 during winter and 5.1 to 6.4 

kWh/m
2
 during summer are used  for harvesting the solar energy. 

Solar cell panels are used to convert this energy into electricity which is being 

used in houses and commercial purpose  as well. According to International Energy 

Agency (IEA), the world’s electricity demand will have increased by 70% by 2040. 

Denmark is producing 45% of its energy from renewable sources and planed for 90% 

by 2025. Germany producing 25-30% and are going for 40-50% by 2025 , 55-60% by 

2035 and also 80%  by 2050. Now a day, China is  considered to be a top  producer of 

solar energy in the world’s leading more than 30.10 GW of photovoltaic  (PV) 

capacity and became core manufacturer with biggest renewable investor. The United 

states,India, Japan and Vietnam etc rank next to the solar producers and investors.  In 

India, Diu became the first city to employ solar energy during the day for houses and 

commercial use. The Indian market of solar energy is quite developing with capacity 

36.90 GW and the solar power percentage is about 9.8%.  Ambitious programme 

during 11 
th 

plan (2007-2012), the Indian Federal Ministry of New and Renewable  

Energy (MNRE) made  Nagpur city as a model solar city on 2012. The Karnataka 

state is the  largest producer of solar energy with capacity equal to 7100 MW in India.  

Table : 1  Showing list of largest solar plants in India 

Sr. No. Power plant Capacity in MW Place 

1. Bhadla solar plant 2250 Rajasthan 

2.  Shakti Sthala solar plant project 2050 Karanataka 

3. Ultra Mega solar park 1000 Andhara Pradesh 

4. Rewa solar power project 750 Madhya Pradesh 

5. Kamuth solar power plant 648 Tamil Nadu 

 

The solar panels should in standard way will be placed facing south to maximize the 

fall of sunlight on all  the panels. The price of the house solar power plant will be 

depends on its type and size. Mainly there are two types of solar power plants i.e.off-

grid and grid-connected. In first type, the solar energy generated stored in deep cycle 

(DC) batteries which is very much  differ from our general automobile battery. The 

DC is converted into AC by an inverter for further use. Second type, is one which 

does not use batteries but use only inverters  involving net-metering to calculate  

excess electric power fed to grid for receiving revenue. 

The new brand  brought price of 1kW off-grid system producing 4-5 units of 

electric power  can varies from  Rs.100000 to Rs. 1,25000 , on other hand, the  price 

of same grid-connected system are varies from Rs.75,000 to Rs. 90,000. The 

difference in price of both system are due to deep cycle batteries that are used in off-

grid system.  

Explanation: 

        Solar energy can be classified into two categories depending upon the mode of 

conversion and type of energy as it is converted into. The passive solar energy and 
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active solar energy belongs to the mode of conversion and others as solar thermal 

energy, photovoltaic solar power and concentrating solar power etc.  

Passive solar energy:  
This forms of energy refers to trapping sun’s energy without using any 

mechanical devices. Passive solar design recognize  to the use of the sun's energy for 

the heating and cooling purposes of living spaces by exposure to the sun, when 

sunlight strikes a building, the building materials can reflect, transmit, or absorb the 

solar radiation. In passive solar building design, windows, walls and floors are made 

to collect, store, reflect and distribute solar energy, in the form of heat in the winter 

and reject solar heat in the summer.Greenhouses and sun rooms are best examples of 

passive designs. The sun's rays passes through the windows, walls and the structure's 

interior absorbs and retains the heat. Now a days, houses, commercial offices, 

hospitals, schools, colleges  and industrial buildings can be designed with passive 

solar systems  in order to gain the most benefits. Passive solar heating is using the 

sun's rays to heat a living space by exposing the area to sunlight. Passive 

solar buildings takes advantage of how the sun moves throughout the day  to warm 

living spaces, without requiring any mechanical devices or fuels. The five elements of 

passive solar design constitute a complete and successful passive solar house or home 

design, aperture or collector i.e. south-facing windows, absorber i.e.  hard and dark 

surface of wall or floor material, thermal mass i.e. material that retains and stores heat 

or  distribution . Solar benefits are used  through windows and pumps, and fans 

are utilized  minimally. Passive solar energy utilizes building constituents such as 

walls, floors, roofs, windows, exterior building elements and landscaping to control 

heat generated by sun. 

Active solar energy:  

This uses mechanical devices or electrical equipment  to collect, store and 

distribute the energy. This heat systems use solar energy to heat a fluid i.e. either 

liquid or air and then transfer the solar heat directly to the interior space or to a 

storage system for later use.If the solar system cannot provide adequate space heating, 

an auxiliary or back-up system provides the additional heat. Liquid systems are more 

often used when storage is included, and are well suited for radiant heating system, 

boilers with hot water radiators, and even absorption heat pumps  and coolers. Both 

liquid and air systems can supplement forced air systems. Any solar  thermal 

installation that makes use of moving parts, electronics, switches, and or controls 

should be considered an active system. This means that the  vast majority of solar hot 

water systems can be classed as active solar energy because they often contain pumps, 

switches, and electronic controls. 

Solar thermal energy:  

This is the energy obtained by converting solar energy into heat. The  STE is a 

form of energy and a technology for harnessing solar energy to generate thermal 

energy for use in industry, in the residential and commercial purpose. According to 

the United States Energy Information Administration USEIA, the solar thermal 

collectors are classified as low, medium and high temperature collectors. The low 

temperature collectors are unglazed and used to heat swimming pools or heat 

ventilation. The medium thermal collectors are used for heating water or air for 

residential and commercial use. The high temperature collectors  concentrate sunlight 

using mirrors or lenses and are used for fulfilling heat requirements up to 300 
0
 C/ 20 

bar pressure in industries and for electric power production. 

Photo voltaic solar power: 
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 This is the energy obtained by converting solar energy into electricity using 

semiconducting materials that shows the photovoltaic effect. It is a type of renewable, 

inexhaustible and non-polluting energy that can be produced in installations ranging 

from small generators for self-consumption to large photovoltaic plants. This 

phenomenon are generally studied in photo chemistry,  electrochemisty and physics. 

The PV effect is commercially utilized for electricity generator and as photo sensors. 

Solar cells produce direct current electricity from sunlight which can 

be used to power equipment or to recharge a battery. Solar  PV systems use cells to 

convert sunlight into electricity. when light shines on the cell it creates an electric 

field across the layers causing electricity to flow. The greater the intensity of the light, 

the greater the flow of electricity.  PV installers, also known as PV installers, 

assemble, set up, and maintain rooftop or other systems that convert sunlight into 

energy. In the United States, concentrating PV arrays are found primarily in the desert 

Southwest. They use lenses and mirrors to reflect concentrated  solar energy  onto 

high-efficiency cells. They require direct sunlight and tracking systems to be most 

effective. 

Concentrating solar power: 

 This is a type of solar thermal energy which is used to generate solar power 

electricity through the plants which  uses mirrors to concentrate the sun's energy to 

drive traditional steam turbines or engines that create electricity. All  concentrating 

solar power   technologies use a mirror configuration to concentrate  the sun's 

light energy  onto a receiver and convert it into heat. The heat can then be used to 

create steam to drive a turbine to produce electrical power or used as industrial 

process heat.   This heat is then channeled through a conventional generator for 

required use. The use  of concentrated solar power technology is increasing  across 

the world, while now a day,  these energy plants are found mainly in Spain accounted 

for almost half of the World’s capacity at 2300 MW and  the United states follows 

with 1740 MW.  For solar irradiance,  if we average out over an entire 24 hour cycle 

on a clear day at the equator on the equinox is approximately 340 W/m
2
. 

Brief of Solar Plant in Beed District of Maharashtra State: 

The solar power park Maharashtra I is situated at Chatgaon village, Dharur 

taluka of Beed District, Maharashtra state. These plant was  established in 2017 by 

Telettutayi Solar Project Four Private Limited.  Its coordinates are 18.961683
0
 N and 

76.212849
0
 E. The plant  capacity of electricity generation through  PV are 67.2 MW. 

The carbon dioxide reduction of the plant are 41,200 tonnes per year. It was 

constructed using 102,241 modules. It occupies 306 acres area and supplies near 

about energy to 126,200 people . The poly crystalline  solar PV technology is being 

used through out the solar park. The production power electricity are hand over to 

M.S.E.D.C.L and S.E.C.I. agencies. The India has a goal or target of developing 

22,000 MW of solar power and 8,000 MW expected additional local generation to 

become 30,000 MW as a total by 2022.   

Wind energy: 

The  wind energy  is a form of solar energy or wind power which is nothing but 

the electrical energy obtained from harnessing the wind windmills or wind 

turbines.  Wind turbines  convert the kinetic energy   in the wind into 

mechanical power . The wind energy is the kinetic energy of air in motion. Therefore,  

E= 1/2 mv
2
 = 1/2(Avtƍ)v

2  
= 1/2Avtƍv

3 
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Where ƍ is the density of air , v is the wind velocity or speed , Avt is the 

volume of air passing through A. Avtƍ is therefore the mass passing through A. thus, 

E= 1/2 ƍv
2 

 is kinetic energy of the moving air per unit volume. The wind speed less 

than 5 m/sec is not much relevance for the purpose to use wind energy. The places 

Chikkodi, Horti, Kahanderayanahalli, Kamkarhatti, Raichur and Bider etc have wind 

speed more than 5m/sec during the most months, so wind energy potential is high in 

these locations which leads to recommends the said places for construction of wind 

farms. A generator can convert mechanical power  into electricity. The development 

in wind energy uses has increased significantly in last 25-30 years. The advancement 

in wind energy technology have decreased the price of production of electricity from 

wind and also government gives incentives encouragement to use wind energy.  In 

2019, wind supplied 1430 TWH of electricity was 5.3% of Worldwide electricity 

generation, with the global wind power capacity reaching more than 651 GW , an 

increase of 10% over 2018. The wind turbines use blades to collect the kinetic energy 

of wind, wind flow over the blades producing lift i.e like airplane wings, which causes 

the blade to turn.these blade were connected to drive shaft which produces electricity. 

There are three major types of wind energy i.e. utility scale wind, offshore wind and 

distributed or small wind. The first type utility scale wind defines wind turbines that 

range in size from 100 kilowatts to several megawatts, where electricity is supplied to 

the power grid and distributed to the end user by electric utilities or power operators. 

The second offshore wind energy is the use of wind farms constructed in bodies of 

water, usually in the ocean, to harvest wind energy to generate electricity. The third 

type wind energy i.e.distributed or small wind energy or micro wind energy  systems 

are commonly installed on  residential, agricultural, commercial, industrial, and 

community sites ranging from 1kW turbines to 300kW turbines,  and can range in size 

from a 5 kilowatt turbine at a home to multi-megawatt turbines at a manufacturing 

facility or connected to a local distribution  system. The small wind turbines  can be a 

cost-effective way to generate renewable electricity for your home or houses. We 

known that,  if the average annual wind  speed on your home or houses are   less than 

5 meters per second, it's likely not a suitable location for as small wind  turbine. The 

distributed wind energy systems offer reliable electricity generation in a wide variety 

of global settings, including private households, schools, colleges, farms ,  ranches, 

businesses, towns, communities and remote locations, etc. Now a day , India has the 

fourth highest wind installed capacity in the World with total installed capacity of 

35.60 GW. 

Table: 2  Showing list of  wind power farms in India 

Sr. No. Wind farm Capacity in 

MW 

Place State 

1 Muppandal wind farm 1500 Kanyakumari Tamil Nadu 

2 Jaisalmer wind farm 1064 Jaisalmer Rajasthan 

3 Brahmannvel wind farm 528 Dhule Maharashtra 

4 Dhalgaon wind farm 278 Sangli Maharashtra 

5 Vankusawade wind farm 259 Satara Maharashtra 

6 Vespet wind farm 144 Vaspet Maharashtra 

7 Mamatkheda wind park 100.50 Mamatkheda M. P. 

8 Anantapur wind park 100 Nimbagallu A. P. 
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9 Damanjodi wind power 99 Damanjodi Odisa 

10 Jath wind farm 84 Jath Maharashta 

11 Welturi wind farm 75 Welturi Maharashtra 

12 Acciona Tuppadahali 56.10 Chitradurga Karanataka 

13 Dangiri wind farm 54 Jaisalmer Rajasthan 

14 Bercha wind park 50 Ratlam M.P. 

Table: 3  Showing wind power potential and development in India 

Sr.No. State Wind potential 

(MW) 

Cumulative 

Installations (MW) 

1 Maharashtra 4584 2733.30 

2 Madhya Pradesh 1019 376.40 

3 Andhara Pradesh 8968 245.50 

4 Tamil Nadu 5530 6987.60 

5 Karnataka 11531 1933.50 

6 Kerala 1171 35.10 

7 Rajasthan 4858 2070.70 

8 Gujarat 10645 2966.30 

9 Others 255 3.20 

10 Total 48561 17351.60 

Following figures  gives self explanation of different types of renewable energies as,  

 
a)  Active Solar Energy                                         b) Passive Solar Energy 
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c) Solar Thermal Energy                                        d) Photo voltaic Solar Power 

 
e) Concentrated Solar Power                           f) Utility Scale Wind energy 

 

 
g) Offshore Wind Energy                             h) Distributed Wind Energy 

Figures:  (a to h), shows different types renewable energies 
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Brief of wind power plant  in Beed District of Maharashtra State: 

     Mirkala wind as an operational wind power project of 80 MW developed by 

Berkeley Energy through Panama Wind Energy Godawari Private Limited at Gevrai 

tahasil of Beed district of Maharashtra State. It spread on about 150 hectares of land 

of 12 villages open agriculture .The said wind power project has well organized and 

developed by Quality Management System and recipient of ISO Certification like ISO 

9001:2015, ISO 14001:2015 and ISO 45001:2018.  

      The project comprises 40 WTC of Ganesa-G-97 : 2MW,each with a hub height of 

90 m and rotor diameter of 97 m, a substation ,internal access road and 12 Km 

transmission interconnection line. The project space or site are accessible from 

existing village roads , which are already connected to National Highway N0. 222  i.e. 

Kalyan-vishakhapatnam. This project is  also co-located with a Solar Project of 20 

MW, developed by same company. 

Advantages of solar  energy : 

Following are important advantages of solar  energy i.e. 

1. The most important things is that solar  energy are truly renewable energy source. It 

can be harnessed in all areas of the world and is available every day. Solar energy will 

be accessible as long as we have the sun, therefore sunlight will be available to us for 

at least 5 billion years.  

2. These reduces electricity bills of houses and commercial use. This is totally 

depends on small and large houses or commercial use of electricity and have MOU 

with M.S.E.D.C.L. office to receive payments for the surplus energy that you export 

back to the Grid office. 

3. They are having diverse applications such as photo voltaic  and solar thermal etc. 

4. These are having low maintenance costs. The solar energy system generally does 

not require a lot of maintenance, just keep clean them twice in a year. The most 

manufacturers offer 25 years warranty on solar panels. Thus,  after covering the initial 

cost of the solar system you can expect very little spending on maintenance  and 

repair work.  

5. These are new type of technology development. These technology is developing 

day by day with improvement and new innovation in quantum physics, quantum 

mechanics ,applied mechanics, nanotechnology etc which increases the uses of solar 

panels in many folds , the electrical input of the solar power systems. 

Disadvantages of solar  energy: 

     The following are disadvantages of solar  energy  i.e. 

1. Highly expensive cost, the newly purchasing cost of solar system is   high, which  

includes one time payment  for solar panels, inverter, batteries, wiring, transportation 

and the installation. It is also considered that  solar technologies are developing day 

by day so the prices of electrical goods will go down in the future. 

2. Dependent of sunlight, the solar panels are dependent on sunlight to good collect of 

solar energy.Thus, rainy season and winter days can give adverse effects on the solar 

system , at the same time the solar energy are not collected during night period. One 

may can overcome this adverse effects by using thermodynamic panels as an 

alternative in solar system. 

3. The storage of solar energy becomes expensive from economical point of view 

because it will be stored in larger and larger batteries.These batteries store  energy 
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during the day and used at night according to need. This is a quite good solution for 

employing the solar energy , but again it become expensive. The advice to use solar 

energy during day become more economic benefit than night because, generally the 

light consumption during day is more than night. But, again this condition changes 

from men to men. 

4.  The big enough space are required for solar panels and assembly arrangement for 

the solar system. For more electricity we need more solar panels, and again  which 

required more and more space on roofs but some roofs are small in size, where we can 

not fit solar panels in large numbers and not collect the more sunlight through the 

panels. If we required more electricity and not having more space on roofs then fit the 

solar panels assembly in the yard as per the access to sunlight.The general principle to 

collect  more sunlight is directly proportional to number of panels and size of roofs 

used for the solar system.  

5. The negligible amount of pollution is created due to solar energy sources.There are 

some toxic materials and hazardous products are used during the manufacturing 

process of solar photovoltaic cells, which can indirectly have ill impact on the 

environment.The positive sign of solar system is that , it creates very less pollution as 

compared  to other sources of energy. The transportation and installation of solar 

systems are some or less associated with release of carbon dioxide gas in the 

surrounding. 

Pros of wind energy: 

Generally,  the pros and cons are the two sides of coins, therefore the wind 

energy is no differ from this principle. As wind energy is considered as a fastest 

growing source of electricity, their pros are following types . 

1. The most important and the best advantage of wind energy is clean and renewable. 

It  is free from green house gas emission.The source of wind energy naturally occurs 

in atmosphere so, no need to worry about the supply in the future. 

2. At the  initial stage it looks expensive but as the installation and operation started ,  

the cost of operating wind energy become small  because the fuel required is totally 

free and wind turbines do not required any maintenance during the course time. 

3. Generally, for wind farm we required more and more space but,  actually the 

equipment and wind turbines don’t use more space, because the same land can be 

used for other farming purposes also. 

Cons of wind energy: 

    Though the wind energy is considered to be most clean energy , some following 

least cons are observed due to wind energy i.e. 

1. The wind energy generation totally depends up on speed of wind of that day, it 

means it depends on weather of that day. More and more wind energy generated as 

speed of the wind is good or vice versa .Natural weather each and every day is 

constant there fore this becomes cons for electricity generations. 

2.The worldwide disadvantages of wind energy is the visual and noise pollution. In 

operating mode wind turbines are noisy due to wind vortex and mechanical operation 

created due to blades in rotation. 

3.We know that, the wind turbines blades are so large and rotate at very high 

speeds.Unwillingly, their blades can produce harm and kill  bird species like bats.The 

construction work of wind farm also disrupt the natural habitats of local species if not 
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done ideally. But, now a day, these problem will be solved by using advanced 

technology and proper adjustment of wind farms. 

 

Conclusion: 

        The environmental sustainability means the total green or it doesn’t harm or not 

produce any ill effects  to the environment.  The solar energy and wind energy is 

sustainable because it doesn’t create waste or cause carbon emission, soot , smog , 

acid rain or global warming or carbon dioxide evolution effects. The solar energy, 

wind energy,and also geothermal, hydro power, wave  tidal power etc, are the cleanest 

and most sustainable energy sources which we can use throughout the life for the 

benefit of society. Really, we can say that these energies are ‘clean energy for clean 

environments’. 
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