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Abstract— Solar cells produce direct current electricity from sun light which can be used to power equipment or to recharge 
a battery. The first practical application of photovoltaic was to power orbiting satellites and other spacecraft, but nowadays, 
the majority of photovoltaic modules are used for grid connected power generation. In this case an inverter is required to 
convert the DC to AC. There is a smaller market for off-grid power for remote dwellings, boats, recreational vehicles, 
electric cars, roadside emergency telephones, remote sensing, and cathodic protection of pipelines. Solar panels are clean 
energy systems which can cut down the pollution problem and still give the opportunity to generate a reliable source of 
potable water. Scarcity of water and quality of water have long been a concern for many people in the world. Population is 
increasing on an exponential scale which leads to a greater need for water reserves. Also with the large population increase 
there is more pollution emitted into the environment contaminating many streams, lakes, and rivers. Contaminated water can 
carry different types of waterborne diseases. Hence, this study covers working of solar cells in detail for it to be used in 
water purification.  
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I. INTRODUCTION 
 
Photovoltaic (PV) is the one of the method of 
converting solar energy into direct electrical 
energy using semiconducting materials that has 
the photovoltaic effect.A photovoltaic system 
comprises solar panels composed of a number 
of solar cells to supply usable solar power. The 
process is both physical and chemical in nature. The 
first step involves the photoelectric effect from which 
a second electrochemical process takes place which 
involves crystallized atoms being ionized in a series 
and generates an electric current. Power generation 
from solar PV has long been observed as a clean 
sustainable energy technology which draws upon the 
planet’s most plentiful and widely 
distributed renewable energy source i.e. the sun. This 
direct conversion of sunlight to electricity occurs 
without any moving parts or environmental emissions 
during operation. Due to advances in technology and 
increases in manufacturing scale and sophistication, 
the cost of photovoltaic has declined steadily since 
the first solar cells were manufactured and 
the adequate cost of electricity from PV is 
competitive with conventional electricity sources in 
an expanding list of geographic regions.  
Solar cells produce direct current electricity from sun 
light which can be used to power equipment or 
to recharge a battery. The first practical application of 
photovoltaic was to power orbiting satellites and 
other spacecraft, but nowadays, the majority 
of photovoltaic modules are used for grid connected 
power generation. In this case an inverter is required 
to convert the DC to AC. There is a smaller market 
for off-grid power for remote 
dwellings, boats, recreational vehicles, electric cars, 
roadside emergency telephones, remote sensing, 
and cathodic protection of pipelines. 

Photovoltaic power generation consists of solar 
panels composed of a number of solar 
cells containing a photovoltaic material. Materials 
which are used for photovoltaic include mono 
crystalline silicon, polycrystalline silicon, amorphous 
silicon, cadmium telluride,and copper indium gallium 
selenide/sulfide. Copper solar cables connect modules 
(module cable), arrays (array cable), and sub-fields. 
Because of the increasing demand for renewable 
energy sources, the manufacturing of solar cells 
and photovoltaic arrays has increased considerably in 
recent years. 
Cells require protection from the environment and are 
usually packed tightly behind a glass sheet. When 
more power is required than a single cell can deliver, 
cells are electrically connected together to form 
photovoltaic modules, or solar panels. A single 
module is enough to power an emergency telephone, 
but for a house or a power plant the modules must be 
arranged in multiples as arrays. 
Photovoltaic power capacity is measured as 
maximum power output under standardized test 
conditions (STC) in "Wp" (Watts peak).The actual 
power output at a particular point in time may be less 
than or greater than this standardized value. It 
depends on geographical location, time of day, 
weather conditions, and other factors. Solar 
photovoltaic array capacity factors are typically under 
25%, which is lower than many other industrial 
sources of electricity. 
 The manufacturing process of solar photovoltaic is 
simple in which it does not require many complex or 
moving parts. Because of the solid state nature of PV 
systems they often have relatively long lifetimes, 
anywhere from 10 to 30 years. To increase electrical 
output of a PV system the manufacturer must simply 
add more photovoltaic components and because of 
this economies of scale are important for 
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manufacturers as costs decrease with increasing 
output.  

 
II. LITERATURE REVIEW 
 
Nanotechnology-enhanced, thin-film solar cells are a 
promising and potentially important emerging 
technology. This research examines global research 
patterns to assess development prospects. They have 
applied the “tech mining” approach to R&D 
publications in this field. Records are compiled from 
Web of Science for the time period 2001-08. These 
indicate that the United States (US) is the leading 
author on nanotechnology-enhanced, thin-film solar 
cells. In addition, quality-related measures place the 
US in an even stronger position. Germany and Japan 
show slowed research growth rates in terms of both 
quantity and quality. China and India show dramatic 
rise on both counts, but they can not yet match the 
US. We also find that collaboration patterns within 
the US and Germany are quite different. In the US, 
we see little cooperation between institutes and no 
absolute leading institute; however, Germany shows 
the opposite attributes. This research shows that 
nano-structured ZnO is particularly promising in thin-
film solar cells, showing a sharp rise in publications 
since 2005, led by China. K 
In 2011, MIT and Michigan State researchers 
developed solar cells with a power efficiency close to 
2% with a transparency to the human eye greater than 
65%, achieved by selectively absorbing the 
ultraviolet and near-infrared parts of the spectrum 
with small-molecule compounds. Researchers at 
UCLA more recently developed an analogous 
polymer solar cell, following the same approach, that 
is 70% transparent and has a 4% power conversion 
efficiency. These lightweight, flexible cells can be 
produced in bulk at a low cost and could be used to 
create power generating windows. 
In 2013, researchers announced polymer cells with 
some 3% efficiency. They used block copolymers, 
self-assembling organic materials that arrange 
themselves into distinct layers. The research focused 
on P3HT-b-PFTBT that separates into bands some 16 
nanometers wide. 
In 2014 a system that combined an adaptive surface 
with a glass substrate that redirect the absorbed to a 
light absorber on the edges of the sheet. The system 
also included an array of fixed lenses/mirrors to 
concentrate light onto the adaptive surface. As the 
day continues, the concentrated light moves along the 
surface of the cell. That surface switches from 
reflective to adaptive when the light is most 
concentrated and back to reflective after the light 
moves along. 
 
III. TYPES OF SOLAR CELLS BASED ON 
MATERIAL 
 
1. Crystalline silicon 

2. Monocrystalline silicon 
3. Epitaxial silicon 
4. Polycrystalline silicon 
5. Ribbon silicon 
6. Mono-like-multi silicon (MLM) 
7. Thin film 
8. Cadmium telluride 
9. Copper indium gallium selenide 
10. Silicon thin film 
11. Gallium arsenide thin film 
12. Multijunction cells 
13. Perovskite solar cells 
14. Upconversion and Downconversion 
15. Light-absorbing dyes 
16. Quantum dots 
17. Adaptive cells 
 
IV. APPLICATIONS 
 
4.1. Photovoltaic systems 
A photovoltaic system is a power system which is 
designed to supply usable solar power by means of 
photovoltaics.  
 
4.2. Rooftop PV on half-timbered house 
Photovoltaic arrays are generally associated with 
buildings: either mounted on them or mounted nearby 
on the ground. Also, an array can be located 
separately from the building and connected by cable 
to supply power for the building. Building-integrated 
photovoltaics (BIPV) are nowadays incorporated into 
the roof or walls of new domestic and industrial 
buildings as a primary source of electrical power.  
 
4.3. Concentrator photovoltaics 
This is a photovoltaic technology that contrary to 
conventional flat-plate PV systems uses lenses and 
curved mirrors to focus sunlight onto small, but 
highly efficient, multi-junction (MJ) solar cells.  
 
4.4. Photovoltaic thermal hybrid solar collector 
Photovoltaic thermal hybrid solar collector (PVT) is 
systems which convert solar radiation 
into thermal and electrical energy.  
 
4.5. Rural electrification 
In developing countries, many villages which are 
often more than five kilometers away from grid 
power are nowadays using photovoltaics. In remote 
locations in India a rural lighting program has been 
providing solar powered LED lighting to replace 
kerosene lamps. Cuba is working to provide solar 
power for areas that are off grid. Other complex 
applications of off-grid solar energy are 3D printers. 
RepRap 3D printers have been solar powered with 
photovoltaic technology.  
 
4.6. Standalone systems 
PV are used frequently to power calculators and 
novelty devices.In contrast, solar powered remote 



International Journal of Advances in Science Engineering and Technology, ISSN: 2321-9009 Volume- 4, Issue-3, Jul.-2016 

Study and Application of Solar Panel in an Environmental Engineering 
 

39 

fixed devices have seen increasing use recently in 
locations where significant connection cost makes 
grid power prohibitively expensive.  
 
4.7. Floatovoltaics 
In May 2008, the Far Niente Winery in Oakville, CA 
pioneered the world's first "floatovoltaic" system by 
installing 994 photovoltaic solar panels onto 130 
pontoons and floating them on the winery's irrigation 
pond.  
 
4.8. In transport 
PV has traditionally been used for electric power in 
space. PV is rarely used in transport applications, but 
is being used increasingly to provide power in boats 
and cars.. 
 
4.9. Telecommunication and signaling 
Solar PV power is ideally suited for 
telecommunication applications such as local 
telephone exchange, radio and TV broadcasting, 
microwave and other forms of electronic 
communication links.  
Advantages of solar PV   

1. PV panels provide clean green energy. 
During operation there is no harmful 
greenhouse gas emissions thus solar PV is 
environmentally friendly. 

2. Solar energy is energy supplied by nature. 
Hence, it is thus free and abundant. 

3. Solar energy can be made available 
anywhere if there is sunlight. 

4. Solar energy is especially next power 
network structure of next generation. 

5. Solar Panels cost is expected to continue 
reducing   for the next years consequently. 
So, solar PV panels has indeed a highly 
promising future both for economical 
viability and environmental sustainability. 

6. Photovoltaic panels, through photoelectric 
phenomenon, produce electricity in a direct 
electricity generation way 

7. Operating and maintenance costs for PV 
panels are low, as compared to costs of other 
renewable energy systems 

8. PV panels have no mechanically moving 
parts, consequently they have far less 
breakages or require less maintenance than 
other renewable energy systems. 

9. PV panels are totally silent, producing no 
noise, consequently, they are a perfect for 
use in  urban areas and for residential 
applications   

10. Because solar energy can provide an 
effective solution to energy demand peaks 
especially in hot summer months where 
energy demand is high. 

11. Though solar energy panels’ prices have 
seen a drastic reduction in the past years, 
and are still falling, nonetheless, solar 

photovoltaic panels are one of major 
renewable energy systems that are promoted 
through government subsidy funding (FITs, 
tax credits etc.); thus financial incentive for 
PV panels solar energy panels an attractive 
investment alternative. 

12. Residential solar panels are easy to install on 
rooftops or on the ground without any 
interference to residential lifestyle. 

 
4.10. Disadvantages of Solar PV  

1. Solar energy has intermittency issues i.e. not 
shining at night but also during daytime there 
may be cloudy or rainy weather. 

2. Intermittency and unpredictability of solar 
energy makes solar energy panels less reliable 
a solution. 

3. Solar energy panels require additional 
equipment (inverters) to convert direct 
electricity (DC) to alternating electricity (AC) 
in order to use on the power network. 

4. For a continuous supply of electric power, 
especially for on-grid connections, 
Photovoltaic panels require not only Inverters 
but also storage batteries. Thus increasing the 
investment cost for PV panels considerably. 

5. In case of land-mounted PV panel installations, 
they require relatively large areas for 
deployment. Usually the land space is 
committed for this purpose for a period of 15-
20 years  or even longer. 

6. Solar panels efficiency levels are relatively 
low i.e. (between 14%-25%) as compared to 
the efficiency levels of other renewable energy 
systems. 

7. Solar panels are fragile and can be damaged 
relatively easily and  additional insurance costs 
are therefore of ultimate importance to 
safeguard a PV investment. 

 
V.  COST ANALYSIS OF SOLAR CELLS IN 
INDIA 
 
Electricity is becoming expensive with each passing 
day and more people are getting interested in using 
solar energy to meet their electricity needs. Power 
cuts and dependence on DG sets is making people 
look for more and better sources. Solar PV panels 
provide a very good alternative. Ministry of New and 
Renewable Energy (MNRE), Government of India is 
also promoting solar PV systems under the 
Jawaharlal Nehru National Solar Mission in the 
country. They also provide subsidy to people buying 
solar panels under this scheme. There are a lot of 
people keen in buying solar panels in India so we 
thought of doing a research on price of solar 
panels.As per our resources from the solar PV 
industry, cost of a PV module (just the panel) costs 
anywhere between Rs 30 to Rs 60 per watt of power 
generated (depending on the quantity you are 
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buying). A good imported module will cost around 
Rs 40-45 per watt (for bulk transactions, not for 
retail). Good ones manufactured in India would come 
as low as Rs 30-32 per watt (for bulk transactions, not 
for retail). Please note that this is the cost for the 
panel and in case you are looking for inverter and 
batteries, the cost would be additional. A good 5 kW 
system for a home would cost around Rs 5-7 lakhs to 
setup (at retail price of around Rs 50-60 per Wp) 
,which can provide electricity for 25 years. The 
additional operating cost will include the cost of 
replacing the batteries.MNRE provides 30% capital 
subsidy on capital expenditures for rooftop solar 
systems for both commercial and residential entities 
for systems up to 100 kW. The government also 
provides loans at 5% per annum for 50% of the 
capital expenditure for 5 years tenure for both 
commercial and residential entities.  
 
CONCLUSIONS 
 
As it is proven that solar energy is the most freely and 
abundantly available source of energy and it can be 
converted into electrical energy by means of solar 
cells. Hence it has many applications. Solar panels 
are clean energy systems which can cut down the 
pollution problem and still give the opportunity to 
generate a reliable source of potable water. Scarcity 
of water and quality of water have long been a 
concern for many people in the world. Population is 
increasing on an exponential scale which leads to a 
greater need for water reserves. Also with the large 
population increase there is more pollution emitted 
into the environment contaminating many streams, 
lakes, and rivers. Contaminated water can carry 
different types of waterborne diseases. Drinking from 
untreated water can cause illness which leads to 
extreme pain or even death. Even water sources that 
are away from densely populated areas can carry 
pathogens detrimental to human health. There are 
many areas in the world that need a solution to make 
their polluted water potable. Even areas that currently 

do not need away to provide safe drinking water may 
need it in the future with the rapid increase of 
pollution and scarcity of water. 
The goal of this study is to provide a dependable way 
to purify water in locations that are off the grid and 
don't have constant sources of clean water., by using 
solar energy. Thus while solar panel energy 
harnessing systems and UV bulb water purification 
systems both exist in the current market, there is a 
scarcity of systems which utilize both together in 
order to provide clean water to places which do not 
have access to an energy grid. 
 
ACKNOWLEDGMENTS 
 
I am very thankful to my project guide for response 
of their answering to my queries and support for his 
valuable suggestion and guidelines which are 
beneficial to my work. 
 
REFERENCES 
 

[1] Physics of solar cells from basic principles to advanced 
concepts ,Second edition –Peter Wurfel 

[2] Solar cell technology and applications by A.R.Jha, Ph.D 
[3] Chenming Hu Richard M. White University of California, 

Berkeley-Solar Cells From Basics to Advanced Systems 
[4] Richard. C. Neville- The Solar Energy Conversion, The 

Solar Cell. 
[5] F. Dincer and M. Meral, "Critical Factors that Affecting 

Efficiency of Solar Cells," Smart Grid and Renewable 
Energy, Vol. 1 No. 1, 2010. 

[6] N. M. Pearsall and R. Hill, “Photovoltaic Modules, Sys- 
tems and Applications,” In: M. D. Archer, and R. Hill, 
Eds., Clean Electricity from Photovoltaics, World Science, 
Vol. 1, 2002. 

[7]  H. J. Queisser and J. H. Werner, “Principles and 
Technology of Photovoltaic Energy Conversion,” Solid-
State and Int- egrated Circuit Technology, October 1995 

[8] http://en.wikipedia.org/wiki/solarpanel 
[9] http://en.wikipwdia.org/wiki/solarcell 
[10] Lewis Fras ,Larry Partrain- Solar Cells And Their 

Applications,Second Edition 
[11] Applied Photovoltaics (2012)-Third edition 
[12] Thin film Solar Cells –Fabrication, Characterization  and 

applications by Wiley series in Materials For Electronic 
and Optoelectronic applications. 

 
 
 
 
 
 
 
 
 

 
 

 


