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ABSTRACT: With the accelerated depletion of the 

fossil fuel reserves, there is a growing concern that 

the world will soon extinguish its energy resources. 

This is a matter of grave concern for countries 

whose economy and power supply needs rely 

heavily on fossil fuels. Under the present 

circumstances it is desirable that renewable energy 

resources are utilized with their maximum 

conversion efficiency to cope up with the ever-

increasing demand of energy. 

One such renewable energy source is Solar Energy, 

which is an inexhaustible energy source that is free 

from CO2 emissions and is available worldwide. 

Solar Photovoltaics is an easy way to capture solar 

energy and power generation based on itis highly 

effective.The purposeof this article is to analyse 

and understand the state of Photovoltaic Solar 

Energy through a detailed research on: 

Photovoltaics (PV), Photovoltaic Effect, 

Photovoltaic Cells, Photovoltaic Power Generation, 

its Economic Feasibilities and Advantages. 

Key Words: Renewable Energy Resources, Solar 

Energy, Solar Photovoltaics, Photovoltaic Power 

Generation 

 

I. INTRODUCTION: 
The quick draining traditional fuel sources 

and the present consistently expanding energy 

interest with regards to ecological issues, have 

empowered escalated research for new, more 

effective, and green force plants with cutting edge 

innovation. Since ecological insurance concerns are 

expanding in the whole present reality, both new 

energy and clean fuel advances are by and large 

seriously sought after and examined.  

A large portion of the environmentally 

friendly power from wind, miniature hydro, 

flowing, geothermal, biomass, and solar are 

changed over into electrical energy to be conveyed 

either to the utility framework straightforwardly or 

segregated burdens. People have been outfitting 

solar energy, brilliant light and warmth from the 

sun since antiquated occasions utilizing a scope of 

steadily advancing innovations.  

Solar energy advances incorporate solar 

warming, solar photovoltaic, solar warm electricity 

and solar engineering, which can make critical 

commitments towards tackling the absolute most 

squeezing energy issues currently looked by the 

world. 

 

 
Fig1: The graph shows the predicted rate at which various fossil fuel reserves will be extinguished 

 



 

 

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 3, Issue 7 July 2021,  pp: 3107-3118 www.ijaem.net    ISSN: 2395-5252 

 

 

 

 

DOI: 10.35629/5252-030731073118 Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal   Page 3108 

 
Fig-2:Thepie-chart shows the sources of world total primary energy supply in 2016. 

 

Catching solar energy through 

photovoltaic panels, to deliver electricity is viewed 

as quite possibly the most encouraging business 

sectors in the field of environmentally friendly 

power.  

Photovoltaic (PV) is the immediate change 

system that changes over daylight into electricity 

without the assistance of machines or any moving 

gadgets. It is a boundless fuel source. PV systems 

offer longer help times with least upkeep costs. PV 

components are scratchy, easy to plan, and their 

development as independent system give yield 

from miniature capacity to large scale power.  

In the current conditions of the world's 

energy needs, the fast-paced consumption of 

petroleum product saves and the natural worries 

over their utilization, Solar Photovoltaics is a 

promising technique for power age. 

 

II. PHOTOVOLTAICS: 
Photovoltaics is the instantaneous change 

of light into electric power utilizing 

semiconducting materials like silicon. The 

photovoltaic effect is a significant phenomenon 

studied in material science and science.  

The word photovoltaics (PV) was first 

referenced around 1890, and it comes from the 

Greek words: photograph, 'phos,' which means 

light, and 'volt,' which alludes to power.  

Photovoltaic, in this way, implies light-

power, depicting precisely the photovoltaic effect 

where you can straightforwardly change over light 

into power.  

A Photovoltaic System (otherwise called 

the PV system or as the sunlight-based force 

framework) is a power system that is intended to 

supply usable sun-oriented power by the method 

for photovoltaics. 

A photovoltaic (PV) system is made out of 

at least one solar panel joined with an inverter and 

other electrical and mechanical equipment that 

utilize energy from the Sun to produce electricity. 

PV systems can change significantly in size from 

housetop or convenient systems to huge utility-

scale generation plants.  

The semiconducting materials utilized for 

Photovoltaics display an effect that is known as the, 

'Photovoltaic Effect'. 

 

 
Fig-3: It shows a rooftop based Photovoltaic (PV) System. 
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2.1)  Photovoltaic Effect: 

The Photovoltaic Effect is an process that 

produces voltage or electric current in a 

photovoltaic cell when it is presented to daylight. It 

is this effect that makes solar panels helpful, as it is 

the manner by which the cells inside the board 

convert daylight to electrical energy. The 

photovoltaic effect was first found in 1839 by the 

French Physicist Edmond Becquerel. When doing 

tests including wet cells, he noticed that the voltage 

of the cell expanded when its silver plates were 

presented to the daylight.  

The Photovoltaic Effect is a physical just 

as a chemical cycle. The photovoltaic effect is 

firmly identified with the photoelectric effect. For 

the two wonders, light is retained, prompting 

excitation of an electron or other charge transporter 

to a higher-energy state. The primary qualification 

is that the term photoelectric effect is presently 

generally utilized when the electron is shot out of 

the material (as a rule into a vacuum) and 

photovoltaic effect utilized when the invigorated 

charge transporter is as yet contained inside the 

material. In this effect, an electric potential (or 

voltage) is created by the partition of charges, and 

the light must have an adequate energy to defeat 

the expected hindrance for excitation.  

The photovoltaic effect happens in solar 

cells. These solar cells are made out of two distinct 

sorts of semiconductors - a p-type and a n-type - 

that are combined to make a p-n intersection. By 

joining these two kinds of semiconductors, an 

electric field is framed in the district of the 

intersection as electrons move to the positive p-side 

and openings move to the negative n-side. This 

field makes contrarily charged particles move one 

way and emphatically charged particles the other 

way.  

 

Light is made out of photons, which are 

basically little heaps of electromagnetic radiation or 

energy. These photons can be consumed by a 

photovoltaic cell - the sort of cell that forms solar 

panels. At the point when light of a reasonable 

frequency is occurrence on these cells, energy from 

the photon is moved to a hole of the 

semiconducting material in the p-n intersection. In 

particular, the energy is moved to the electrons in 

the material. This makes the electrons leap to a 

higher energy state known as the conduction band. 

This leaves behind a " hole" in the valence band 

that the electron bounced up from. This 

development of the electron because of added 

energy makes two charge carriers, an electron-

opening pair. 

When unexcited, electrons hold the 

semiconducting material together by shaping bonds 

with encompassing molecules, and accordingly 

they can't move. Be that as it may, in their excited 

state in the conduction band, these electrons are 

allowed to travel through the material. Due to the 

electric field that exists because of the p-n 

intersection, electrons and openings move the other 

way. Rather than being drawn to the p-side, the 

liberated electron will in general move to the n-

side. This movement of the electron makes an 

electric current in the cell. When the electron 

moves, there's a "hole" that is left. This hole can 

likewise move, yet the other way to the p-side. It is 

unequivocally this interaction that makes a current 

in the cell. A visual representation of the process 

can be seen in Fig-4. 

 

 
Fig-4: The Photovoltaic Effect. 
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2.2) Photovoltaic Cells: 

A photovoltaic cell or a solar cell, is an 

electrical device that converts the energy of light 

directly into electricity by the photovoltaic effect, 

which is a physical and chemical phenomenon.It is 

a type of a photoelectric cell, which is defined as a 

device whose electric qualities, such as current, 

voltage, or resistance, would vary when exposed to 

light. 

Photovoltaic cells or PV cells can be 

manufactured from multiple ways and from a wide 

range of materials. Notwithstanding this 

distinction, they all play out a similar assignment of 

reaping solar energy and changing it over to 

valuable electricity. The most widely recognized 

material for solar board development is silicon 

which has semiconducting properties. A few of 

these solar cells are needed to develop a solar board 

and numerous panels make up a photovoltaic 

exhibit.  

There are three significant kinds of PV 

cells that are accessible in the market-

Monocrystalline cells, Polycrystalline cells and 

Thin-film cells. Aside from these few new cell 

advances are being worked on and examination, for 

example, Organic solar cells and Dye-sharpened 

solar cells.  

The kind of photovoltaic cell utilized is 

controlled by the force yield required and the 

climate in which the PV system would be working 

in. A careful investigation and exploration in PV 

cells are important to produce greatest yield and 

efficiency. 

 

2.2.1) Monocrystalline Cells: 

The main economically accessible solar 

cells were produced using monocrystalline silicon, 

which is an incredibly unadulterated type of silicon. 

To deliver these, a seed gem is pulled out of a mass 

of liquid silicon making a round and hollow ingot 

with a solitary, constant, precious stone cross 

section structure. This precious stone is then 

precisely sawn into flimsy wafers, cleaned and 

doped to make the necessary p-n intersection. After 

an enemy of intelligent covering and the front and 

back metal contacts are added, the phone is at last 

wired and bundled close by numerous different 

cells into a full solar board.  

Monocrystalline silicon is utilized for 

superior photovoltaic (PV) gadgets. Since there are 

less rigid requests on primary defects contrasted 

with microelectronics applications, lower-quality 

solar-grade silicon (Sog-Si) is regularly utilized for 

solar cells. In spite of this, the monocrystalline-

silicon photovoltaic industry has profited 

enormously from the improvement of quicker 

mono-Si creation techniques for the gadgets 

business.  

Monocrystalline silicon cells are 

exceptionally productive, yet their assembling 

interaction is moderate and work escalated, making 

them more costly than their polycrystalline or slim 

film partners.  

 

 
Fig-5: A solar board that is comprised of octagonal monocrystalline silicon cells. 

 

2.2.2) Polycrystalline Cells:  

Polycrystalline silicon, additionally called 

polysilicon or poly-Si, is a high virtue, 

polycrystalline type of silicon, utilized as a crude 

material by the solar photovoltaic and hardware 

industry.  

Rather than utilizing a solitary uniform 

precious stone design, polycrystalline (or multi-

glasslike) cells contain numerous little grains of 

gems (see Fig-6). They can be made by basically 

projecting a 3D square moulded ingot from liquid 

silicon, then, at that point sawn and bundled like 

monocrystalline cells. Another strategy known as 

edge-characterized film-took care of development 

(EFG) includes drawing a meagre strip of 

polycrystalline silicon from a mass of liquid 
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silicon. A less expensive as well as less productive 

other option, polycrystalline silicon PV cells areone 

of the most commonly used cells in the 

presentglobal market, having about 70% of all 

global PV production in the year 2015. 

 

 

 
Fig-6: The above figure shows polycrystalline silicon cell (on the left) and a monocrystalline silicon cell (on the 

right) 

 

2.2.3) Thin-Film Cells: 

In the search for cost decrease, the 

requirement for research on dainty film solar cells 

has emerged. Slight film solar cells require 

substantially less material from the semiconductor 

to be manufactured to assimilate a similar measure 

of daylight, up to 99% less material than 

translucent solar cells. The utilization of this 

innovation has expanded as of late because of its 

high adaptability, simple establishment, diffuse 

light productivity of roughly 12% and an assistance 

life of 25 years. The primary methodologies depend 

on-shapeless silicon cells (a-Si), Cadmium telluride 

(CdTe), Copper indium selenide (CIS).  

Indistinct silicon innovation is a non-

translucent innovation that is one of the soonest and 

the most famous advancements. The silicon iota 

ordinarily moves unreservedly starting with one 

then onto the next. This free development in the 

nuclear construction of silicon enjoys an 

extraordinary benefit for hardware. For these 

properties, it has a higher band-hole (1.7 eV) than 

translucent silicon (1.1 eV). The higher band-hole 

of the silicon particle upholds shapeless silicon (a-

silicon) cells to retain the apparent range better 

compared to it assimilates the infrared range. The 

substrates of translucent silicon solar cell are (1) 

glass or adaptable SS, (2) couple intersection, and 

(3) twofold and triple intersections. The various 

exhibitions of substrates are brought about by their 

various properties. The pair design of a-silicon cell 

proficiency is 13% when the air mass is 1.5.  

Because of a decrease in crude materials 

utilized and a less energy escalated fabricating 

measure, formless silicon cells are a lot less 

expensive to deliver. Their proficiency, 

notwithstanding, is incredibly diminished on the 

grounds that the silicon particles are significantly 

less arranged than in their translucent structures 

leaving 'hanging bonds' that consolidate with 

different components making them electrically idle. 

These cells likewise experience the ill effects of a 

20% drop in effectiveness inside the initial not 

many long periods of activity prior to balancing 

out, and are consequently sold with power 

appraisals dependent on their debased yield. 

Fig-7compares the efficiency of monocrystalline, 

polycrystalline and amorphous silicon-based PV 

cells. 

 

 

 
Fig-7: The graph shows a comparison in efficiency of the three cells 

 

Cadmium telluride (CdTe) innovation is 

an alluring and mainstream slight film innovation. 

For the module delivered, a CdS thickness of 0.05 

mm and a CdTe thickness of 3.5 mm are needed for 

the most elevated effectiveness of CdTe, which is 

16.0% [36]. CdTe has a band-hole of 1.45 eV that 

is known as the best band-hole. CdTe innovation is 
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additionally generally utilized for high volume 

creation.  

Chalcopyrite compound material like 

CuInSe2 has a high optical ingestion co-

productivity. As a semiconductor material, 

CuInSe2 is appropriate for PV gadget applications. 

Gallium (Ga) and sulphur are added to build the 

band-hole of CuInSe2. Around 25–30% Ga is 

utilized where Cu (In,Ga)Se2 (CIGS) produces a 

band-hole of 1.15–1.20 eV. 

 CIGS is a multi-facet flimsy film composite 

characterized as a multi-confronted hetero-

intersection module. This multi-facet slender film 

composite has an effectiveness of 20% with CIGS 

and for huge design modules the productivity is 

about 13%.  

Copper indium gallium diselenide (CIGS) 

and cadmium telluride (CdTe) based cell 

advancements offer higher efficiencies than 

formless silicon, yet in addition contain uncommon 

and intensely harmful components including 

cadmium which henceforth requires additional 

precautionary measures during assembling and 

afterward ultimately in reusing.  

 

2.2.4) Future Cell Technologies: 

There are a few arising photovoltaic cell 

advances that are currently under innovative work. 

These fresher innovations intend to enhance the 

few weaknesses of the present PV cells. The two 

most well-known instances of such PV cell 

advances are – Organic Cells and Dye-sharpened 

Cells.  

Natural photovoltaic cells offer the drawn-

out capability of accomplishing the objective of a 

PV innovation that is financially reasonable for 

huge scope power age, since natural 

semiconductors are a more affordable option to 

Than inorganic semiconductors, like silicon. 

Moreover, natural particles can be prepared by less 

complex procedures that are not reasonable for 

translucent inorganic semiconductors. 

 Natural solar cells are developed from 

dainty movies (regularly 100 nm) of natural 

semiconductors, like polymers.  

They are made out of little atoms, for 

example, pentacene, polyphenylene vinylene, 

copper phthalocyanine (a blue or green natural 

colour) and carbon-based nanostructures 

(fullerenes, nanotubes, graphene). 

 This sort of cell is to a great extent made 

of plastic, as opposed to conventional silicon, the 

assembling cycle is more affordable, since it 

utilizes minimal expense material and high creation 

throughput, and presents restricted specialized 

difficulties, that is, no necessity high temperature 

or vacuum conditions. These cells will in general 

have low efficiencies.  

The primary colour sharpened solar cell 

(DSSC) were proposed in 1991. These cells have a 

place with the gathering of crossover solar cells, 

since they are framed by natural and inorganic 

materials. DSSCs have been widely concentrated to 

limit issues identified with productivity, cost of 

creation and ecological issues.  

The fundamental contrast of this sort of 

cell contrasted with traditional solar cells is that the 

useful component which is liable for the 

assimilation of light (the colour) is isolated from 

the vehicle instrument of the charge transporters. 

Hence, tainted crude materials and straightforward 

cell handling are permitted, which lessens the 

expense of the gadget. These cells brag humble 

efficiencies yet can't withstand splendid daylight 

without corrupting.  

 

III. SOLAR PHOTOVOLTAIC POWER 

GENERATION: 
A Photovoltaic (PV) System is utilized to produce 

electricity and force utilizing photovoltaics.  

The light from the Sun, comprised of 

parcels of energy called photons, falls onto a solar 

board also, makes an electric current through an 

interaction called the photovoltaic effect. Each 

board delivers a moderately limited quantity of 

energy, however can be connected along with 

different panels to create higher measures of energy 

as a solar cluster. The electricity delivered from a 

solar board (or cluster) is as immediate current 

(DC). Since greater part of the machines utilized in 

homes and organizations utilize Alternating 

Current (AC), there is a requirement for the solar 

electricity to be first changed over from DC to AC 

by means of an inverter. This AC electricity from 

the inverter would then be able to be utilized to 

control gadgets locally, or be sent on to the 

electrical grid for use somewhere else. 

A PV system has many components –  

1. Solar Panels - A solar board comprises of 

numerous solar cells with semiconductor 

properties epitomized inside a material to 

shield it from the climate. These properties 

empower the phone to catch light, or all the 

more explicitly, the photons from the sun and 

convert their energy into valuable electricity 

through the photovoltaic effect. On one or the 

other side of the semiconductor is a layer of 

directing material which gathers the electricity 

delivered. The enlightened side of the board 

likewise contains an enemy of reflection 

covering which limit the misfortunes because 

of reflection.  
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2. Inverters - An inverter is an electrical gadget 

which acknowledges electrical current as 

immediate current (DC) and converts it to 

rotating current (AC). For solar energy 

systems, this implies the DC current from the 

solar exhibit is taken care of through an 

inverter which changes it over to AC. This 

change is important to work most electric 

gadgets or interface with the electrical matrix. 

Inverters are significant for practically all solar 

energy systems and are normally the most 

costly segment after the solar panels 

themselves. Most inverters have 

transformation efficiencies of 90% or higher 

and contain significant wellbeing highlights 

including the ground - issue circuit interference 

just as against islanding. These are made to 

close down the PV system at whatever point 

there is a deficiency of lattice power.  

 

3. Racking - Racking alludes to the mounting 

mechanical assembly which fixes the solar 

exhibit to the ground or housetop. Ordinarily 

built from steel or aluminium, these devices 

precisely fix the solar panels set up with a 

significant degree of exactness. Racking 

systems ought to be intended to withstand 

outrageous climate occasions, for example, 

typhoon or twister level breeze speeds and 

additionally high collections of snow.  

 

Other Components - The leftover parts of a 

regular solar PV system incorporate combiners, 

separates, breakers, meters and wiring. A solar 

combiner, joins at least two electrical links into one 

bigger one. Combiners ordinarily incorporate 

breakers for security and are utilized on all medium 

to enormous and utility-scale solar clusters. 

Separates are electrical entryways or switches 

which take into consideration manual detachment 

of an electrical wire. Normally utilized on one or 

the other side of an inverter, in particular the "DC 

separate" and the "air conditioner detach" these 

gadgets give electrical segregation when an inverter 

should be introduced or supplanted. Circuit 

breakers or breakers shield electrical systems from 

over current or floods. Intended to trigger 

consequently when the current arrives at a 

foreordained sum, breakers can likewise be worked 

physically, going about as an extra disengage. An 

Electric meter estimates the measure of energy that 

goes through it and is usually utilized by electric 

service organizations to quantify and charge 

clients. For solar PV systems, an exceptional bi-

directional electric meter is utilized to quantify 

both the approaching energy from the utility, and 

the active energy from the solar PV system. At long 

last, the wiring or electrical links transport the 

electrical energy from and between every part and 

should be appropriately estimated to convey the 

current. Wiring presented to daylight should have 

security against UV exposure, and wires conveying 

DC current now and then require metal sheathing 

for added assurance. 

 

 
Fig-8: The step-by-step process of power generation in a PV System 

 

3.1) Applications of PV System: 

The various applications of PV systems are as 

follows –  

1. Rooftop Integrated Systems - Photovoltaic 

cells are quite often associated with buildings: 

either they are integrated into them, mounted 

on them or they are mounted on the ground. 

Rooftop PV systems are mostly retrofitted into 

the existing buildings, and are usually mounted 

on the top of the already existing roof 

structures orwalls. Alternatively, PV cells can 

also be located separately from the building 

but still connected by a cable to supply power 

for the building.Building-integrated 

photovoltaics (that is, BIPV) are getting 

increasingly incorporated into the roof or walls 

of a new domestic or industrial building as a 

principal source of electrical power. Roof tiles 

having integrated PV cells aresometimes also 

used. 
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Fig-9:A roof-top based PV system 

 

2. Photovoltaic based thermal hybrid solar 

collector – These are mechanisms that convert 

the solar radiation into thermal as well as 

electrical energy. They combine a solar PV 

cell, which is known to convert sunlight into 

electricity, along with a solar thermal collector, 

which is used to capture the remaining energy 

and also remove the waste heat out of the PV 

module. The ability to capture both electricity 

and heat allows these devices to have an 

overall higher energy output and thus be more 

efficient than solar PV or solar thermal devices 

working alone. 

 
Fig-10: A Thermal hybrid solar collector that is based on Photovoltaics is shown 

 

3. Rural Electrification – In developing nations 

where many villages are often located more 

than five kilometres away from a power grid 

are increasingly relying on photovoltaics. In 

multiple remote locations in India,the rural 

lighting program has been resolved using solar 

powered LED lightings which has led to 

replacement of thetraditional kerosene lamps. 

The solar powered lamps were being sold at 

around the cost of a few months' supply of 

kerosene oil. Cuba has been making several 

steps to provide solar power for the areas that 

are off-grid. All of these places are areas where 

the social costs and the benefits offer an 

excellent and desirable case for going solar and 

is thus, a great opportunity to switch to a 

renewable source of energy. 

 

IV. ECONOMIC FEASIBILITY: 
The accurate evaluation of a particular 

strength system for its financial feasibility is of 

extreme significance if the system has to feature 

satisfactorily at a given location. The techno-

economic feasibility assessment of a selected 

technology starts with evaluating the technological 

appropriateness, economic viability and different 

economic incentives of a era for it to get 

efficaciously disseminated at a given location. This 

segment could address the literature relating the 

techno economic evaluation of diverse sun 

photovoltaic structures. The monetary 

competitiveness of PV structures in growing 

nations and showed that even after which include 

externality prices, the economics of PV programs 
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are not going to allow for an unsubsidized, sizeable 

adoption of this era in the near destiny without 

sizeable technological breakthroughs. From these 

studies, it is concluded that solar photovoltaic 

systems require similar studies and improvement 

programmes for betterPV panel efficiency.  

The techno-financial appraisal of a self-

sufficient half and half PV/diesel for a traveller 

resort in Elounda has been finished. The diverse 

monetary and monetary viewpoints have likewise 

been determined for various monetary situations 

and inferred that the utilization of solar-energy 

supply systems suggest no trade-off for the 

travellers as far as solace, dependability of activity 

and offices contrasted and customary housing and 

inexhaustible systems are developed advances and 

give elective answers for the expanding worldwide 

energy-request issue.  

Techno-financial practicality of cross 

breed photovoltaic diesel battery power systems for 

private burdens in Saudi Arabia has been 

introduced. The examination features a few 

advantages of the half breed system. A portion of 

these is high usage pace of PV age; ideal fulfilment 

of burden; most extreme diesel productivity with 

least support; solid force supply; and a decrease in 

the limits of PV, diesel and battery while 

coordinating with the pinnacle loads. Accentuation 

has been put on un-met load, abundance electricity 

age, rate fuel reserve funds and decrease in fossil 

fuel by-products for various situations, for 

example, PV diesel without capacity, PV diesel 

with capacity, when contrasted with diesel-just 

circumstance. The lessening in fossil fuel by-

products by utilizing the above cross breed system 

is about 24% when contrasted with the diesel-just 

situation. The financial practicality of an 

independent PV system in contrast with the most 

probable regular elective system, that is, a diesel-

fuelled system, has been dissected for energy 

interest through affectability examination. The 

examination shows that PV-fuelled systems are the 

most reduced expense choice at an everyday energy 

interest of up to 15 kWh, much under ominous 

monetary conditions. At the point when the 

financial boundaries are more positive, PV-

controlled systems are serious up to 68 kWh/day. 

These correlations are made to give a sign of when 

an independent PV system ought to be considered 

for application. As the expense of PV systems 

diminishes and diesel costs increment, the 

breakeven focuses happen at higher energy 

requests. 

 

 
Fig-11: A pie-chart showing the benefits of PV System 

 

A complete and final techno-economic 

analysis of a stand-alone solar PV system has also 

been done. In this particular work, the complete 

analytical methodology for an optimum 

relationship between PV arrays and the storage 

battery capacity is to supply the required energy at 

the specified energy load fraction. To estimate and 

understand the performance of a solar photovoltaic 

system, the solar radiation utilizable concept as 

well as the monthly average daily of PV array 

efficiency have been used. This techno-economic 

analysis of a PV system has been facilitated by 

using the levelized energy cost of computation 

based on the grand total number of battery 

replacements that were done through the battery 

life-cycle model. It has been seen that the energy 

load fractions and the number of battery 

replacement both have a major impact on the 

selection of the optimum sizing of a stand-alone 

Photovoltaic system. 
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Table-1: It gives the specifications of a PV System so as to estimate its techno-economic feasibility 

 

4.1) Efficiency: 

The efficiency of PV cells depends on the 

temperature, the solar irradiance and dust particles. 

The temperature of the environment around the cell 

can affect its performance drastically and, due to 

this fact, studies have often focused on reducing the 

temperature by the means of heat extraction and 

utilizing it for other purposes instead, such as water 

heating or air heating. For the issue of dust 

particles, its advisable that the cell surface is 

regularly cleaned in order to maintain the 

performance, since the accumulation of dust over a 

period of time, can block the solar irradiance 

falling on the photovoltaic modules. This blockage 

is undesirable, because it lowers the irradiance 

falling on it thereby lowering cell efficiency are 

due to a reduced number of photons that are able to 

reach it. 

 

4.2) Cost: 

The cost part of photovoltaic electricity is 

impacted by the area, i.e., less radiant areas require 

bigger systems to create the very measure of 

electricity that a more modest system in a bright 

area can deliver, and more far off places require 

bigger transmission lines to interface the force 

created to the network. The sort of innovation 

utilized and the intricacy of the system additionally 

impact the expenses. All things considered, a blend 

of mechanical advancement, more broad utilization 

of PV systems, research in this field and 

improvement in learning would bring about 

decrease of expenses altogether.  

 

4.3) Environmental Aspect: 

Conventional non-renewable energy 

source-based force age systems have made genuine 

natural issues (that is. environmental change, air 

contamination, corrosive downpour, and an Earth-

wide temperature boost, among others) which are 

unsafe to human existence. PV energy is spotless, 

quiet, plentiful, practical, and sustainable just as 

intrinsically more secure than some other 

customary electricity age systems. Sustainable 

power systems can take care of numerous natural 

issues that were made by customary petroleum 

products.  

PV systems are characterized as zero emanations or 

discharges free energy systems. Indeed, PV 

systems negligibly affect ozone depleting substance 

emanations. During PV system activities, there are 

zero arrivals of CO2, NO2, and SO2 gases and it 

doesn't add to an unnatural weather change.  

By totally depending on Solar 

Photovoltaic Power Generation numerous genuine 

sicknesses will be diminished because of decreases 

of NO2 and SO2 in the climate. Respiratory 

failures will also get diminished by about 490–720 

by 2030. Various types of Asthma will also get 

decremented by 320–470 yearly by 2030.  

 

It clear that from the viewpoint of 

protecting petroleumproduct assets, reducing 

contamination and limiting climate change, Solar 

Photovoltaics will end up being very effective. 

 

V. CONCLUSIONS: 
Solar energy is not only the simplest and 

environmentally sound it additionally brings about 

comprehensive economic and social gains. A vital 

advantage of solar energy is the comfortable and 

unbiased energy delivery that can be accessed 

anywhere and is inexhaustible in comparison to the 

non-renewable conventional electricity resources. 

It's far a huge source of directly usable strength. 

Sun energy will play an increasing crucial function 

within the future, in which decreasing the 

dependence on fossil fuels and addressing 



 

 

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 3, Issue 7 July 2021,  pp: 3107-3118 www.ijaem.net    ISSN: 2395-5252 

 

 

 

 

DOI: 10.35629/5252-030731073118 Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal   Page 3117 

environmental issues would become of paramount 

importance. Photovoltaics has the maximum 

capacity for efficaciously harnessing solar 

electricity and to meet the electricity demands of 

homes and industries. 

It is evident that in order to increase the 

participation of PV Systems in the modern 

renewable energy market, we must increase 

awareness about its benefits (social, economic as 

well as environmental),support research and 

development of the new technologies (so as to 

obtain cheaper and much more efficient PV cells), 

implement various government policies and social 

campaignswhich would help encourage our 

generation towards the use of Photovoltaics, train 

more and more qualified professionals in this field 

andmost importantly, continue the process of 

innovation and bring out new idea in the field of 

Solar Photovoltaics. 

Photovoltaicswould likely become the 

future pioneer towards the development of a new 

energy service market in which the purpose of 

technology does not end simply by supplying 

energy but byalso meeting the demands for such 

services to be manageable, environment-

friendly,abundant and cost-effective. 
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