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 ABSTRACT 

There is increasing concern that energy generation from fossil fuels contributes 
to climate change and air pollution. In response to these concerns, governments 
around the world are encouraging the installation of renewable energy projects. 
Among various renewable sources the most promising is the solar energy. The 
development of affordable, inexhaustible and clean solar energy technologies will have 
huge longer-term benefits. It will increase countries energy security through reliance 
on an indigenous, inexhaustible and most importantly independent resource, enhance 
sustainability, reduce pollution, lower the cost of migrating climate change, and keep 
fossil fuel prices lower than otherwise. These advantages are global. Hence the 
additional costs of the incentives for early deployment should be considered learning 
investment, they must be wisely spent and need to be widely shared. India has 
suitable average annual temperature, because of its location between the tropic of 
cancer and equator. Total annual incidence of solar energy India is about 107 KW/m2. 
This means that India has huge solar potential. Solar energy may be used here widely 
to generate electricity and it may be proved to be the solution to power crises of the 
country. India is one of the countries which are most involved in developing the use of 
renewable sources of energy. It is trying to make 
the opportunity for investors more attractive than costly. This manuscript is meant as 
an overview on photovoltaic system to promote brisk research activities in this field. In 
this manuscript the brief idea about photovoltaic cell, its history and also it’s the 
future prospects are discussed.  
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INTRODUCTION 
Solar energy refers primarily to the 

use of solar radiation for practical ends. 
However, all renewable energies, other 
than geothermal and tidal, derive their 
energy from the sun1-3. The mean solar 
irradiation at normal incidence outside the 
atmosphere is 1360W/m2. Solar energy may 
be considered as primary source of energy of 
all forms of life on earth. The Earth receives 
174 petawatts (PW) of incoming solar 
radiation (insolation) at the 
upper atmosphere.  Approximately 30% is 
reflected back to space while the rest is 
absorbed by clouds, oceans and land masses. 
About half the incoming solar energy 
reaches the Earth's surface. The spectrum of 
solar light at the Earth's surface is mostly 
spread across the visible and near-
infrared ranges with a small part in the near-
ultraviolet4. Earth's land surface, oceans and 
atmosphere absorb solar radiation, and this 
raises their temperature. Warm air 
containing evaporated water from the oceans 
rises, causing atmospheric 
circulation or convection. When the air 
reaches a high altitude, where the 
temperature is low, water vapor condenses 
into clouds, which rain onto the Earth's 
surface, completing the water cycle. 
The latent heat of water condensation 
amplifies convection, producing atmospheric 
phenomena such as wind, cyclones and anti-
cyclones. Solar energy absorbed by the 
oceans and land masses keeps the surface at 
an average temperature of about 
14 °C. By photosynthesis green plants 
convert solar energy into chemical energy, 
which produces food, wood and 
the biomass from which fossil fuels are 
derived5-7. The total solar energy absorbed by 
Earth's atmosphere, oceans and land masses 
is approximately 3,850,000 exajoules (EJ)/ 
year. Photosynthesis captures approximately 
3,000 EJ /year in biomass. The technical 

potential available from biomass is from 
100–300 EJ/year. The amount of solar 
energy reaching the surface of the planet is 
so vast that in one year it is about twice as 
much as will ever be obtained from all of the 
Earth's non-renewable resources of coal, oil, 
natural gas, and mined uranium combined. 
As much solar energy falls on earth surface 
in a fort night as the energy contained in the 
world fossil fuel sources (1016KW). Solar 
energy can be harnessed at different levels 
around the world.  

Solar technologies are broadly 
characterized as either passive 
solar or active solar depending on the way 
they capture, convert and distribute solar 
energy8-11. Active solar techniques include 
the use of photovoltaic panels and solar 
thermal collectors to harness the energy. 
Passive solar techniques include orienting a 
building to the Sun, selecting materials with 
favorable thermal mass or light dispersing 
properties, and designing spaces 
that naturally circulate air.  Active solar 
technologies increase the supply of energy 
and are considered supply side technologies, 
while passive solar technologies reduce the 
need for alternate resources and are 
generally considered demand side 
technologies. Because of its location 
between the tropic of Cancer and the 
Equator, India has an average annual 
temperature that ranges from 250C-27.50C. 
Total annual incidence of solar energy India 
is about 107 KW/m2. This means that India 
has huge solar potential. The sunniest parts 
are situated in the south/east coast, from 
Calcutta to Madras. Solar energy has several 
applications: photovoltaic (PV) cells are 
placed on the roof top of houses or 
commercial buildings, and collectors such 
as mirrors or parabolic dishes that can move 
and track the sun throughout the day are 
also used.  
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This mechanism is being used for 
concentrated lighting in buildings. 
Photovolaic (PV) cells have a low efficiency 
factor, yet power generation systems using 
photovoltaic materials have the advantage 
of having no moving parts. PV cells find 
applications in individual home rooftop 
systems, community street lights, 
community water pumping, and areas where 
the terrain makes it difficult to access the 
power grid. The efficiency of solar 
photovoltaic cells with single crystal silicon 
is about 13%-17%. High efficiency cells 
with concentrators are being manufactured 
which can operate with low sunlight 
intensities. 

SOLAR CELL OR PHOTOVOLTAIC 
CELL 

A Solar cell (also called photovoltaic 
cell) is an electrical device that converts 
energy of light directly into electricity by the 
photovoltaic effect. It is a form of 
photoelectric cell which when exposed to 
light can generate and support an electric 
current without being attached to any 
external voltage source12-15. Photovoltaic 
cells in producing electricity from light, 
though it is often used specifically to refer to 
the generation of electricity from sunlight 
.The light source in photovoltaic cell is not 
necessarily sunlight it may be lamplight, 
artificial light, etc. In such cases the cell is 
sometimes used as a photo detector for 
example infrared detectors, detecting light or 
other electromagnetic radiation near the 
visible range or measuring light intensity. 

HISTORY OF PHOTOVOLTAIC 
Solar energy, radiant 

light and heat from the sun, has been 
harnessed by humans since ancient 
times using a range of ever-evolving 
technologies. Solar energy technologies 
include solar heating, solar photovoltaics, 
solar thermal electricity and solar 

architecture, which can make considerable 
contributions to solving some of the most 
urgent problems the world now faces.  

The physical phenomena responsible 
for converting light to electricity, the 
photovoltaic effect was first observed in 
1839 by a French physicist Edmund 
Becquerel. He noted a voltage appeared 
when one of two identical electrodes in a 
weak conducting solution was illuminated. 
The PV effect was first studies in solids 
such as selenium in 1870’s.In 1880’s, 
selenium photovoltaic cells were built in 
which silicon is used in PV cells 
commercially. In 1958 the U.S.Vanguard 
space satellite used a small (less than one 
watt) array of cells to power its radio. The 
cells worked so well that space scientists 
soon realized the PV cell could be an 
effective power source of many space 
missions. Technology development of the 
solar cell has been a part of space program 
ever since. Besides the space program, 
another source the transistor industry, 
contributed greatly to solar-cell technology. 
Transistors and PV cells are made from 
similar materials and their workings 
determined by almost same physical 
mechanism. An enormous amount of 
research and development has been started 
in improving the ever- useful transistor, and 
there has been a constant spin-off of 
valuable information in relation to solar 
cells. This situation has reserved recently, 
much of the research being done in PV is 
affecting transistor technology. Today, 
photovoltaic systems are capable of 
transforming 1 KW of solar energy falling 
in one square meter into about a hundred 
watts of electricity. This much power is 
sufficient for most of household appliances 
like television, computer, lamp etc. In fact, 
standard solar cells converting the sun-
facing roof space of a typical home can 
provide about 8500 kilowatt hours of 

http://en.wikipedia.org/wiki/Light
http://en.wikipedia.org/wiki/Heat
http://en.wikipedia.org/wiki/Sun
http://en.wikipedia.org/wiki/Ancient_history
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electricity annually, which is about the 
average household’s yearly electric 
consumption. By comparison, a modern 200 
ton electric arc steel furnace, demanding 
50,000 kilowatt of electricity would require 
about a square kilometer of land for a PV 
power supply. Certain factors make 
capturing solar energy difficult. Besides the 
sun’s low illuminating power per square 
meter, sunlight is intermittent, affected by 
time of day. 

THE PHOTOVOLTAIC (PV) EFFECT 
The photovoltaic (PV) effect is the 

basis of the conversion of light to electricity 
in photovoltaic or solar cells. Light energy, 
enters a PV cell and imparts enough energy 
to some electrons to free them. A built in 
potential barrier in the cell acts on these 
electrons to produce a voltage the so called 
photo-voltage which can be used to drive a 
current through a circuit. 

The solar cell works in three steps: 

a) Photons in sunlight hit the solar panel and 
are absorbed by semiconducting 
materials, such as silicon. 

b) Electrons are knocked loose from their 
atoms, causing an electric potential 
difference. Current starts flowing through 
the material to cancel the potential and 
this electricity is captured due to the 
special composition of solar cells, the 
electrons are only allowed to move in a 
single direction. 

c) An array of solar cells converts solar 
energy onto a usable amount of direct 
current electricity 

THE EFFECT OF LIGHT ON SILICON 
         When light strikes silicon crystal, part 
of it is absorbed. Usually when light of 
relatively low energy is absorbed by a solid, 
it creates heat without altering the electrical 

properties of the material. That is low-energy 
light striking a silicon crystal causes atoms of 
silicon to vibrate and twist in their bound 
position, but do not break loose. Similarly, 
electrons in bonds also gain more energy and 
are said to attain a higher energy level. Since 
these energy levels are not stable, the 
electrons soon return to their original lower 
energy levels, giving off as heat the energy 
they had gained. 

         Light of greater energy can alter the 
electrical properties of the crystal. If such 
light strikes a bound electron, the electron is 
ejected from its place in the crystal. This 
leaves behind a silicon bond missing an 
electron, is called hole. An electron free to 
move throughout the crystal is said to be in 
the crystal’s conduction band, because free 
electrons are the means by which electricity 
flows. Both the conduction-band electrons 
and the holes play important parts in the 
electrical behavior of PV cells. Electrons and 
holes freed from their positions in the crystal 
in this manner and are said to be light-
generated electron-hole pairs. A hole in a 
silicon crystal is like a free electron which 
can move about the crystal, an electron from 
a bond near a hole can easily jump into the 
hole, leaving behind an incomplete bond i.e. 
a new hole. This happens fast and frequently-
electrons from nearby bonds trade positions 
with holes, sending holes randomly and 
electrically throughout the solid. The higher 
the temperature of the material, the more 
agitate the electrons and holes and the more 
they move. The generation of electrons and 
holes by light is the central process in the 
overall PV effect, but it does not itself 
produce a current. Where there is no other 
mechanism involved in a solar cell, the light-
generated electrons and holes would meander 
about the crystal randomly for a time and 
then lose their energy thermally as they 
returned to valance position. To exploit the 
electrons and holes to produce an electric 
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force and a current, another mechanism is 
needed a built-in potential barrier. 

THE POTENTIAL BARRIER 
A photovoltaic cell contains a barrier 

that is set up by opposite electric charges 
facing one another on either side of a 
dividing line. This potential barrier 
selectively separates light-generated electrons 
and holes, sending more electrons to one side 
of the cell, and more holes to the other. Thus 
separated, the electrons and holes are less 
likely to rejoin each other and lose their 
electrical energy. This charge separation sets 
up a voltage difference between either ends 
of the cell, which can be used to drive an 
electric current in an external circuit. There 
are several ways to form a potential barrier in 
a solar cell. One of the way is to slightly alter 
the crystal so that its structure on either side 
of the dividing lines is different. 

Solar energy can be used to meet our 
electricity requirements. Through solar 
photovoltaic cells solar radiation gets 
converted into DC electricity directly. This 
electricity can either be used as it is or can be 
stored in the battery. This stored electrical 
energy then can be used when required. solar 
photovoltaic cells be used for a number of 
applications such as: 

a. Domestic lighting. 

b. Street lighting. 

c. Village electrification. 

d. Water pumping. 

e. Desalination of salty water. 

f. Powering of remote telecommunication 
repeater stations and railway signals. 

CENTRAL STATION PRODUCTION 
Utilities conceivably have the option 

of using PV generated electricity in two 
ways: for base load or for peaking load. 

Base-load application at large utilities will 
require the greatest progress in PV systems 
development because it can only be feasible 
where directly competitive with turbine-
generated electric power which is derived 
from fossil or nuclear fuels. The cost of 
electricity by PV is high. Attempts are being 
made to bring down its cost just equivalent to 
traditional electricity.  

MATERIAL USED IN SOLAR CELLS 
a)  Materials for efficient solar cells must 
have characteristics matched to the spectrum 
of available light. some cells are designed to 
efficiently convert wavelengths of solar light 
that reach the earth surface  

b) Materials presently used for photovoltaic 
solar cells include monocrystalline silicon, 
polycrystalline silicon, amorphous silicon, 
cadmium telluride and copper indium 
selenide/sulfide etc. 

c)   Many currently available solar cells are 
made from bulk materials that are cut into 
wafers    between 180 to 240 micrometers 
thick that are then processed like other 
semiconductors. 

d) Other materials are made as thin films 
layer, organic dyes, and organic polymers 
that are deposited on supporting substrates. A 
third group are made from nanocrystals and 
used as quantum dots (electron-confined 
nanoparticles).Silicon remains the only 
material that is well-researched in both bulk 
and thin films forms. 

APPLICATION OF PHOTOVOLTAIC 
SYSTEM 
a) Solar cells are often electrically 
connected and encapsulated as a module. 
Photovoltaic modules often have a sheet of 
glass on the front (sun up) side, allowing 
light to pass while protecting the 
semiconductor wafers from abrasion and 
impact due to wind-driven debris, rain, hail, 
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etc. 

b) Solar cells are also usually connected 
in series in modules, creating an additive 
voltage. Connecting cells in parallel will 
yield a higher current. However, very 
significant problem exist with parallel 
connections. For example, shadow effects 
can shut down the weaker less illuminated 
parallel string i.e. a numbers of series 
connected cell causing substantial power loss 
and even damaging the weaker string because 
of the excessive reverse bias applied to the 
shadowed cells by their illuminated partners. 

c) Strings of series cells are usually 
handled independently and not connected in 
parallel, special paralleling circuit are the 
exceptions. Although modules can be 
interconnected to create an array with the 
desired peak DC voltage and loading current 
capacity, using independent maximum power 
point trackers provides a better solution. 

d) In the absence of paralleling circuits, 
shunt diodes can be used to reduce the power 
loss due to shadowing in arrays with 
series/parallel connected cells. 

e) To make practical use of the solar-
generated energy, the electricity is most often 
fed into the electricity grid using inverters 
i.e., grid connected photovoltaic system, in 
stand-alone systems; batteries are used to 
store the energy that is not needed 
immediately. Solar panels can be used to 
power or recharge portable devices. 

FUTURE OF PHOTOVOLTAIC 
SYSTEM 

Around the world, a growing number 
of nations have recognized the economic, 
social, an environmental benefits of 
renewable energy. In many countries clear 
government commitments to renewable 
energy and strong, effective policies have 
overcome barriers and created demand for 

these technologies, leading to dramatic 
growth in renewable industries and driving 
down cost. Because of the links between 
reliable electricity supply, GDP growth, and 
living standards, many of the nations with 
emerging economies are attempting to 
increase access to reliable electricity supply. 
It is known that currently, 45 percent of 
households in India do not have access to 
electricity. The government has set a target of 
electrifying all households. The sum of 
renewable resource potentials, 152,000MW, 
is greater than the current total installed 
energy generating capacity of India. 

 The use of solar cell is limited, all the 
needed technical know-how exist to design 
photovoltaic to any system. There are many 
areas even today where photovoltaic can be 
practical and/or cost effective for producing 
electricity. However considerable work 
remains to develop a broad range of long 
lasting, practical, affordable devices. 
Photovoltaic technique has two directions in 
which to grow off-grid and the grid-
connected applications. The successful 
penetration of either into the market place 
depends on how effectively a particular 
application competes with other energy 
generating technologies.  

CONCLUSION 
 For our future, it is now essential to 
diversify our energy sources. If we do not 
decrease our dependence on fossil fuel, the 
future is in danger, when oil and coal 
resources will be exhausted. Solar power 
plants are currently the mere process which 
can be used in all the developing countries. 
The review also identifies potential areas of 
further research on solar energy conversion. 
If the scientists continue to work hard to 
improve all the process, solar energy will be 
an alternative of traditional sources of 
energy. 
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