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ABSTRACT

Energy resources can categorize as renewable energy resources and non-renewable
energy resources Due to some harmful environmental impacts such as air
pollution,climate changes,and natural resources decay, people are focused on using
renewable energy resources to generate energy.Solar energy is one of the widely
discussing renewable energy resources.Improvements should be made in the solar
energy field to fulfill the global energy demands and increase energy efficiency .
The electricity cannot generate at night is a massive weakness of the traditional
solar cell. In this study mainly focus on solar energy and discuss innovation ,
improvements,and future view of solar energy technologies . The change in global
climate is one of the significant environmental concerns of our time The only way
to overcome or to reduce the disaster is to cut down the level of greenhousegases
. Many different measures have adopted worldwide to limit the greenhouse gas
emission and thus to reduce the harm to the environment .Many developing
countries has put various initiatives to stabilize the carbon dioxide emissions to a
sustainable level.Solar is profitable and operational most viable renewable energy
resources and one of the largest power sources in terms of renewable energy sector
By this project we are going to tell all important aspects of solar energy and
especially solar panel by showing its benefits use,cost,area required,and all the
detail review about solar panel its type its setup how it works and the real case
study of a plan or site visit by all this renewable resource we can save or protect
our environmental issue by simple andviable techniques also save much cost and
for a longer period of time by investing once.

Keywords: solar energy, solar panel ,Renewable resource.
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Chapter 1
INTRODUCTION

1.1 General

The change in global climate is one of the significant environmental
concerns of our time. The only way to overcome or to reduce the
disaster is to cut down the level of greenhouse gases . Many different
measures have adopted worldwide to limit the greenhouse gas emission
and thus to reduce the harm to the environment .Many developing
countries has put various initiatives to stabilize the carbon dioxide
emissions to a sustainable level .The use of renewable energy is one of
most effective policies taken by the power sectors of all the regions in
the world .Solar is profitable and operational most viable renewable
energy resources and one of the largest power sources in terms of
renewable energy sector

'SOLAR WORKS

A A control device changes this
“2) electricity, enabling It to power

\ c The electricity then passes through
ST a breaker box to outlets In the bullding.
o Items such as a refrigerator and lamp
can plug Into the outlets for power. \\//
Green

Mountain
&add cncrzy”

Figure 1.1-Working of solar energy

Solar energy is generally produced by using the techniques of solar
photovoltaic(SPV% Or concentrated solar power(CSP) .We are going to
discussed about all the parameter Factors and key players associated with
the solar power generated by SPV or CSP in India . We also talk about
the detail review about solar panel including its total cost including setup
and maintenance ,area required and recovery period of it
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1.2 Use of solar energy

e Solar panels to heat water

e Solar panels to heat air

e Solar electric power generation
e Industrial uses

e Vehicles running on solar power
e Heating living spaces

e Practical applications through solar cookers
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1.3 Solar panel

e Solar panels collect heat energy from the sun .We call this heat solar thermal
energy . A simple example of solar panel is a closed box with the top made of
a transparent material such as glass or plastic .

Figure 1.2 Solar panel and its types

1.4 How solar panel works

® Photovoltaic cells absorb the sun’s energy and convert it to DC electricity

e The solar inverter converts DC electricity from your solar modules to AC electricity,
which is used by most home appliances

e Electricity flows through your home, powering electronic devices

e Excess electricity produced by solar panels is fed to the electric grid
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Chapter 2
LITERATURE REVIEW

2.1 Review of Literature

INITIAL COST OF SOLAR PANEL

Initial cost of solar panel is depend upon range of solar and type of inverter and type of panel
chosen . e.g. The cost of grid connected PV panel range from Rs 50,000 to 75,000 per KWP and
cost varies battery , panel etc There panel cost cost anywhere between Rs 30 to Rs 50 per Watt
include value cost battery , panel, cable used in this panel Cost of roof top solar is Rs 1,00,000
per KWP Include installation charges in case backup battery added then 25,000 Rs will added in
cost This panel is used in building , institutes They are 30% of subsidy in this solar panel ministry
of new renewable energy promotes the installation of PV system.

Cost of 1 KW rooftop solar system 1,00,000
Subsidy at 30% 30,000
Cost after subsidy 70,000
Accurated description at 80% 56,000
Tax rate at 35% saved after All deduction 19,600

Net cost after subsidy and all deduction saving 50,400

Table 2.1-Initial cost of solar panel

ir.aiktclibrary.org




IR@AIKTC-KRRC

INSTALLATION COST

Solar panel should be installed by professional installer Any mistake in installing solar panel will
lead to lesser efficiency and loss in power generation The standard solar panel installation cost is
between Rs 10 to Rs 15 per watt depending upon location ,the distance between panel and inverter
and weather installation of ongrid solar system

MAINTENANCE COST OF SOLAR PANEL

Solar panel are low maintenance product however it is important to clean solar panel on a regular
basis to clear off the dust particles are get accumulated on it . A cleaner solar panel might generate
25% more power the cost if maintaining solar panel is zero to few hundred rupees a year Most of
solar panel have silicon cells laminated and framed which ensure long life and less maintenance
Clean in a way that it may not scratch the glass Keep solar panel out of shade .

LIFE SPAN OF SOLAR PANEL

e Most of solar panel came with 25 years warranty in india.

e However the life span of a solar panel can go up to 30 years depending upon brand and
quality.

® |namonsoon or rainy season solar panel is work during the night.

e Solar panel will produce comparatively less energy during monsoon more sunlight better
solar panel works.
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AREA REQUIRED FOR SOLAR PANEL

e 1 KW solar panel generates on an average 4KWH in day depending on weather condition.

¢ |n sunny days might generate 5 units while in rainy season generate 3 units in day.
(1KW=1000 watts=1 unitl)

e A ssolar panel has standard length of 2 meter and width of 1 meter.
e |nstallation of 1 KW solar panel requires 2 solar modules.
e The space taken by 1KW solar panel shall be

Solar panel size X No of panels

2X1X2=4 square meter
The above area required for solar panel

How much money consumption or save in solar panel and efficiency

e 1000 watts panel will save around 1000 per month on average.

e More the number of panels more electricity you can produce and which will result in more
savings.

e A1 KW grid system can save around Rs 1500 per month.
e The efficiency of solar panel is the way to calculate the density of solar module.
e Formula of calculation efficiency of solar panel.

e Efficiency=power/lengthXwidthX1000 Watt/min
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Chapter 3

METHODOLOGY

3.1 Solar photovoltaic Technology

-The sunlight is absorbed by the cells of the panel which creates an electric field across the layer
cause electricity

-Photovoltaic materials and devices convert sunlight into electrical energy

-A single PV device is known as Cell

-The individual PV cell is usually small typically producing about 2 watts of power

-They are connected together in chains to form larger unit known as Panel

-The panels are used in individually or several can be connected to form arrays

-The Photo voltic power is generated primarily based on two technologies ,crystalline silicon C-
Si and thin film

-Traditionally , C-Si has been used for bulk power generation whereas the various thin film
technologies currently in the market are amorphous silicon , cadmium sulphate and so on.
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3.2 Solar thermal : Concentrating solar power(CSP)

-Concentrating solar power (CSP) technologies use mirrors to reflect and concentrate sunlight
onto the single point where it is collected and converted into heat

-This thermal energy can then be used to produce electricity

-Concentrating solar power systems are generally used for utility scale projects

-The mirrors in CSP plants focus sunlight onto a receiver that heats a high temperature fluid ,
which is used to spin a turbine or power an engine that drives a generator

-The final product is electricity

-There are four types of CSP systems available

a)Linear concentrator system

b)Dish/Engine system

c)Power tower system

d)Concentrating solar power thermal storage system

Ffem o= Tare

Figure 3.5-Solar CSP technology working
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3.3 TYPES OF PANELS

There are 7 type of solar panel

Monocrystalline solar panel
Polycrystalline solar panel

Thin film amorphous silicon solar panel
Concentrated PV cell pane

Cadmium telluride solar cell panel
Biohybrid solar panel

Thin film solar panel

3.4 Types of solar power systems

1. On-grid - also known as a grid-tie or grid-feed solar system
2. Off-grid - also known as a stand-alone power system (SAPS)

3. Hybrid - grid-connected solar system with battery storage

10
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ON GRID SYSTEM

e On-grid or grid-tie solar systems are by far the most common and widely used by homes
and businesses.

® These systems do not need batteries and use either solar inverters or micro-inverters and
are connected to the public electricity grid.

® Any excess solar power that you generate is exported to the electricity grid and you
usually get paid a feed-in-tariff (FiT) or credits for the energy you export.

Solar photovoltaic

on-grid system =y
\ -~ g s GRID
o " ,_-:1 ) MODULES

DC output L $ * $
from panel l e SOLAR KWH
A DISCONNECT
) NG supal METER

D Y from grid t
A\ LOAD
Grid- -
connected .
< - — . -“————p
GRID-TIE AC EXISTING AC
INVERTER DISCONNECT DISTRIBUTION PANEL

v

inverter - . 7
I AIC supply

- to house

ON - GRID SYSTEM SOLAR + GRID IMPORT & EXPORT ]

FIGURE 3.6 ONGRID SYSTEM

11

ir.aiktclibrary.org



IR@AIKTC-KRRC

OFF GRID SYSTEM

e An off-grid system is not connected to the electricity grid and therefore requires battery
storage.

e Off-grid solar systems must be designed appropriately so that they will generate enough
power throughout the year and have enough battery capacity to meet the home’s
requirements, even in the depths of winter when there is generally much less sunlight.

e The high cost of batteries and off-grid inverters means off-grid systems are much more

expensive than on-grid systems and so are usually only needed in more remote areas that
are far from the electricity grid.

Solar Photovoltaic Off-grid System

'-!'
L. #.;__H[ m

Iliﬁ'j,ﬁﬁrqs

Solar PV panel -

FIGURE 3.7-Off grid system
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HYBRID SYSTEM

¢ Modern hybrid systems combine solar and battery storage in one and are now available in
many different forms and configurations.

¢ Due to the decreasing cost of battery storage, systems that are already connected to the
electricity grid can start taking advantage of battery storage as well.

e This means being able to store solar energy that is generated during the day and using it at
night.

¢ \When the stored energy is depleted, the grid is there as a back up, allowing consumers to
have the best of both worlds.

e Hybrid systems are also able to charge the batteries using cheap off-peak electricity
(usually after midnight to 6am).

HYBRID SOLAR SYSTEM D

MNDUSTRLLAL

HYBRID SOLAR;SYSTEM

Figure 3.8-Hybrid system

13
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CHAPTER 4

CASE STUDY AND DATA COLLECTION

Site visit at kalyan having solar panel at roof top of SKW set up in 2018 for public use

Can save a bill upon 1500-2000 Rs per month use for building or society office club house.

14
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Pictures of solar panel at building terrace of portion contain 2 KW plant and one portion having
5 KW plant.2 KW plant setup in the year 2013 and the other portion which is 5 KW plant setup
in the year 2018

15
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BILL SAMPLES SHOW DIFFERENCE IN UNIT CONSUME THE BILL OF SUMMER IS
MUCH LESS AS SOLAR PANEL GENERATE MORE ELECTRICITY AS MORE SUNLIGHT

IS THERE WHEREAS IN WINTER OR RAINY SEASON THIS MAY GENERATE SOME
BILLS
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CHAPTER 5

SUMMARY AND CONCLUSION

Summary

-The images you can see is from our site visit or case study at kalyan

-The solar system is a on grid type solar system of 5SKW located at a terrace of a building

-1t was set up in the year 2018

-The system is setup for society office general use and bills generated in the name of secretary
of the society

-You can clearly see the difference in the unit consumption in different months in some
months the bill is quite high whereas in some months you can see the unit consumed is
zero or very less it means the total energy produced is almost equal to the energy consumed
and that’s how it works

About the costing we come to know that the solar system costs around 3,00,000-3,50,000 Rs
including all cost and the also apply for subsidy and they gets the subsidy of Rs 90,000
which is nearly equal to 30% of the total cost and subsidy was sanction in 6 months

-The system generate electricity equals to 1000 to 1500 rs per month and the get the warranty
of 25 years for panel and 7 years warranty for inverter means the maintenance cost is
negligible.

-By the project we show everything about solar energy which is an excellent form of
renewable energy and how we can take a use of it in our day to day life

-The main aspect is to show the use and benefits and detail plan of how we shift to natural
resource or how we take a use of natural resource which is present in abundant just by
making small change which is also useful for ourself and our environment.

CONCLUSION

e The sun provides a very abundant supply of energy that is available today with all of us
If we covered only 4% of the worlds deserts area with solar panels this would supply the
same as the worlds electricity today

e There is so much potential energy to be gain using solar energy

® The resource is not just available to businesses and major companies it is also available to
everyday people who would like to utilize energy from the sun in their our space
Backyard and roof top solar panels has being more and more all over the world

e Asitisagood way to reduce the pollution and save some monthly cost

Page | 18
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