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Introduction

Energy is the most essential part of modern life. We use many technologies for the production of
power. The common non- renewable sources we use for the production of power are coal, natural gas
and oil. Since many decays we have been using these for our several needs. Fossil fuels are formed by
anaerobic decomposition of buried dead organisms over 650 million years ago. Among these fuels oil
has high density of energy. World needs 8, 40, 00,000 barrels of oil per day. We use 16, 76,120 metric
tonnes of coal every day. We utilize 2,963 Cubic meters of Natural gas every day. By the above data
we can estimate how much amount of fuel we are utilizing each day to meet our requirements. Using
of fossil fuels is not a modern thing, for the period of our an sisters we are using fuels for the purpose
of cocking, lighting and other purposes. In today’s environment we are using fuels for the working of
machineries in industries, transportation and to produce electric power. After Word War-2 the demand
for fossil fuels had increased rapidly due to industrial revolution. The energy consumption is

increasing at a rate of 2.3% every year. The below graph represents the production of fuels from
the past 200b years to future prediction for 200 years.

According to many renewable energy experts, a small "hybrid" electric system that combines

home wind ¢lectric and home solar electric (photovoltaic or PV) technologies offers several
advantages over either single system.

Many hybrid systems are stand-alone systems, which operate "off-grid" -- that is, not connected to an
ele aligipibution system. For the times when neither the wind nor the solar system are producing,
' rovide power through batteries and/or an engine generator powered by
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conventional fuels, such as diesel. If the batteries run low, the engine generator can provide power and
recharge the batteries.

However this technology is already existed in two different forms, but we are giving the
two technologies in one place. Most probably concentrating on the wind turbine blade design by using
readily available PVC (Poly Vinyl Chlonde) pipes. It is easy to get them into required size and shape
by following design considerations. It is household usage purpose project which is available at low
cost compared to individuals available. The reason behind combining both of them is to improve the
pole efficiency for the same using in conventional methods.

Apparatus
e Solar panel

e  Wind turbine model

Battery indicator

Battery

Electric motor

Power control unit

The regenerative braking system

Functional Requirements
1. The system consists of Arms in which PV cells are placed.

2. The head part consists of the wind mill or wind turbine generator which converts wind energy into
electricity by the rotation of shaft of generator.

3. The bottom part consists a housing in which electricity produced is converted and stored.

4. The head part consists vane which orients the windmill blade to the direction of wind for benter

performance.

Electrical Design
The project team designed the wind blades uniquely with the readily available material like PVC

(Poly Vinyl Chloride) pipe of diameter 11.5 cm and we cut the same in to the required shape of thres
feet size choose for our requirement by following the principles of aerodynamics. Theoretical
maximum efficiency of the wind turbine is given as follow

P=1/2pA V3
Where, p=Air density
A=Swept area
V=Air velocity
But whereas actual results are slightly differ from the practical results. By using the above given
theoretic frs a we can able to find out the theoretical efficiency of any designed wind turbine.
EEPJ;%:;‘
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HAWT BLADE DESIGN | o | .
A focus in made on design of wind turbine with the horizontal axis. It is very complicated to design its

profile anyway we tried our best to give the best out of it . Tip speed ratio: It is defined as the

relationship between rotor blade velocity and relative wind velocity.
A= Qr/Vw

Whene,
A = T'ip speed mtio
Q = Rotational velocity (rad’s)

r= rndius
Vw=wind speed
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FINAL PROJECT OUTCOME

QUOTATION:
S.NO ITEMS QTY UNIT PRICE AMOUNT
1. EXIDE DRIVER 32R-32AH 1 3200 3200
2. SOLAR MTEK 50-12V 1 2300 2300
EASTMAN CHARGE
3, CONTROLLER LCD 1 1400 1400
DISPLAY.20AMP/24V
4. MOTOR ! 2000 2000
5. SOLAR PANEL 1 4000 4000
6. WIND MODEL 1 2800 2800
FABRICATION

TOTAL 15,700

This project was funded by CG Power Systems with whom the institution have signed Memorandum

u[‘Understandmg (MoU) for the academic year 2019-2020.
! w. Vice-chancellor, Bharathidasan University appreciated the studants for their

N bringing this project, Hybrid power generation in QNI us while

PRINCIPAL
Sri Raaja Raajan College of Engg. & Tech
Amaravathipudur, Karaikudi - 630 301
Sivagangai Dist. Tamil Nadu
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ANSTRACT

Renewable Fnerpy is the enerpy that comes frome natoral resonrees soch i

suntipht, widd, vado, tdes, swaves and peathermal heat which me combinilly

replenished, Tvbeid power pencration model mindnly  focuses one the pepevilile

cnergy resourees, Fhese sowees of enerpy cone o meet e seorld s demsnd vethon!

dismantling the stability of Favthe Reneswnhle power system model is mmainly 10
% ' meet the inereasing enerpy demand thronpl nonconventional enerpy somces, 1
i curpraject ahybrid maodel Solae and Wind Tivi heen planned 1o se 1o penerale
S Ceetrieity, This contipurtion allows the three sourees 1o supply the load
;‘l{ separately or simultaneounsly depending on the availubility of enerpy resonrces,
t
.

L - N
} - ‘
P, b

ceohjectives ol the present study are to convert the solir and wind into electricity

W optimize the enerpy requirement using these nonconventional  energpry

arces. 1t vedoees the environmental pollution wsing: clean or environmental
ii -d technolopy and creates awaeness sanonge peaple repanding renewshle
?- =T e PORINITECH,

o
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CHAPTER-I
INTRODUCTION

Wind energy is a source of renewable power which comes from air current
“oaang across the carth's surface. Wind turbines harvest this kinetic energy and
<omvertat intoe usable power which can provide clectricity for home, farm, school

- Susiness applications on small (residential). medium (community), or large
- ) seales. Wind energy is one of the fastest growing sources of new

SNy generation in the world today. These growth trends can be linked to the

=~ U-dimensional benefits associated with wind cnergy.

« Green Power: The clectricity produced from wind power is said to be
“clean™ beecause its gencration produces no pollution or greenhouse gases.
As both health and environmental concems are on the risc, clean energy

sourcees are a growing demand.

« Sustainable: Wind is a renewable cnergy resource, it is inexhaustible and
requires no "fuel” besides the wind that blows across the carth. This infinite
snergy supply is a security that many users view as a stable investment in

Jur encrgy cconomy as well as in our children's' future.

» AfTordable: Wind power is a cost-competitive source of electricity, largely
Zuz to'technological advancements. as well as economies of scale as more of

“iese machines are manufactured and put online around the world.

- Economic Development: As well as being affordable, wind power is a
w<allyv-produced source of clectricity that enables communities to keep

2=2rgy dollars in their economy. Job creation (manufacturing, service,
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';: construction, and operation) and tax basc increase are other economic
N development benefits for communities utilizing wind encrgy

'E.

§ 1.1 Overview

v
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In recent years, wind cnergy has become one of the most economical

“<7ewable energy technology. Today, electricity generating wind turbines employ

=72 en and tested technology, and provide a secure and sustainable energy supply
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good. windy sites, wind energy can alrcady successfully compete with
< Iaventional

energy production. Many countries have considerable wind
E -#sources, which are still untapped
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Fig 1.1 wind
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© =S energy produces no greenhouse gases

d power plants can make a significant contribution to the regional
==5icity supply and to power supply diversification.

:
3
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:7+ short lead time for planning and construction is required as compared to
—= - 2ntional power projects.
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EX 1.4 Solar energy

Solar energy is the enerey obtained by capruring heat 2nd light from the St
T2} toown the Sun is retermed to os solar enend. Technolocy has provided 2
Tomiber of wans to utilize this abundant resource. [t 1s considerad 2 =2

M

Soanology because it does not emit creenhouse

gases. Solar enengy is abuméamth
2o riable and has been utilizad since long both as electricite and 25 2

ree of

. Y

*ar technology can be broadly elassified as —

Active Solar— Active solar techniguas inciuds
SH

n

ms. concentrated solar power an 12212 {0 hamass the
cnergy. Active solar s directl}* consumad = acd :

clethes and warming ot air.

Passive Solar — Passive solar technigquas

sunt selecting materdals with favo

mble thermal mass or lizhi-dismansins
rroperties. and designing spaces tha nazumlly circulars 2i-

- <.1 Conversion of Solar Energy

——

ne solar energy is the energy oblainad by cariuning Raar and lIght from tha
“i= The method of obtaining electricity

from

~otmvolaie method. This s achioved using

b
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t Lo other torm of obtaining solar eaLrey 1s tinough thermal tachnoloziss.
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+ The seeond method is heating and cooling systems used in solar waler
heating and air conditioning respectively,
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Lhe process ol converting solie enerpy into electricity o aws 1o utilize ity
i L]
4 <oerey i day-to-day activities is given below -
f
¥ ¥ L] i & . L L
¢ » Absorption of energy carrying particles in Sun's rays called photons.,
L]
I
+ Photovoltaic conversion, inside the solar cells.
i - w L] [ ] -
.. ] e 1 LTI walle "I'liten g : .
g + Combination ol current from several cells, ‘This slep 18 necessary since #
single cell has a voltage ol less than 0.5 V.

E « Conversion of the resultant DC (o AC.
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Fig 1.2 Solar cnergy
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Solar encrgy in one form or another is the source ol nearly all ¢

nergy on the
- Humans, like all other animals and plants, rely on the sun for warmih and

<12 However, people also harness (he sun's cnergy in many othe

£
-

r different ways,
sxample, fossil fuels, plant matter from past geological age, is used for
—=srortation and electricity generation and is essentially just stored solar ¢

o

nergy

millions of years ago. Similarly, biomass converts the sun's energy into a

which can then be used for heat, transport or clectricity, Wind encrgy, used
, U
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Aundeed of years o provide mechanical energy or [or transportation, uses air

aents that are ereated by solar heated air and the rotation ol the carth. Today

Jotmbimes convert wind power into electricity as well as s traditional uses.
o hnvdrectectiieny s dernved frome the sun, Hydropower depends on the
wraten o water by the sun, and its subsequent return o the Earth as rain lﬁ
Jeowater ain damss Photovoltaies (often abbreviated as V) is a simple and
tmethod of hamessing the sun's energy. PV deviees (solar eells) are unique
tthey diveetly convert the incident solar radiation into eleetricity, with no
o pollution or moving parts, making them robust, reliable and long lasting.
cells are based on the same principles and  materials  behind  the

Snaneations and computer revolutions, and this CDRONM covers the operation,

- adapphications of photovoltaic devices and svstems,
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Iigs 1.3 Solar power lighthouse
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= CHAPTER-3
EXISTING SYSTEM

To use individual power generation model consists o R

ainwater power,
Solar PV and Wind cnergy.

X 3.1 Rain Water Power genceration

Rainwater harvesting is  (he accumulation and deposition  of rainwater for
‘ use  before it reaches the aquiter. In this technique, we channel (he waler lalling
N rool tops of buildings and homes. and open spaces Lo a storage ank through a
_; “lter. Excess water is directed (o aowell or pit through which water seeps incarth to
= Zarease waler table,

Al 3.2 Solar power generation

X Solar power is converied into (he clectric power by a4 common principle
' ==..ed photo clectric effeet. The solar cell array or panel consists ol-an appropriate
] “-mber of solar cell modules connected i series or parallel based on (he required
| et and voltage. PV (Photo-voltaice) cells are made up - from semiconductor
- -stures as inthe computer technologics.

. Battery or
— Storage
=3 Ele me nt
“Siat
i
' *';'- Solar Cell [ive rteyy Local
.'.; Amay —}'—I :‘ Converter 9‘ Load
¢

L
L)

Iig 3.1 Solar power generation

21
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N 3.3 Wind Enecrgy power gencration

The wind passes through the propeller and producing the circumterential

orce and axial thrust. This circumflerential force is also known as torque, which

drives the gencrator to produce the electrical power.

Battery or

= ¥ | Fo—] Rectiflr — EEL’E‘:Y > Load
= || Windmill V| Circult
= with

N |
Generator 7
-

Fig 3.2 Wind Power generation
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CHAPTER-4

PROPOSED SYSTEM

In our present project planning to develop a hybrid power generation model
consists ol Solar PV, Wind cnergy, turbine and battery which is mentioned in the

s process ol working and installation as given below:
3

T — —— — ——

= ' Wind |[————"

—— T —

Gear set
_up

T — — . i

J*__; ‘ Battery

-

Turbine Necismma.

4
i
R g

D

vy | | Loads

7 [‘1g 4.1 Block Diagram

r
&-{‘
%> +.1Solar PV Energy

—E Solar pancls arc the medium to convert solar energy into the electrical

&0 wnergy. Solar panels can convert the energy dircctly or heat the water with the

=duced energy. Photovoltaic is known as the process between radiation absorbed

= =d the clectricity induced. Solar power is converted into the electric power by a

10to electric cffect. The solar cell array or panel consists

23
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CHAPTER=0

EXPERIMENTAL SET UP
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Mcemorandum of understanding

This is to certify that the memorandum of understanding (Mol) is made on 21* of January
2021.

BETWEEN
CG Power Svetems located at Devakottai,
AND

Sn Rasja Ragjan Cellege of Engineering and Technology , Karaikudi hereinafter referred as
“SRRCET™, located at Karaikudi, Sivaganga District, Tamilnadu”, recognized by AICTE and
Anna university, offering quality education and philanthropy, represented by principal on the
date 21-Januvary-2021 has been signed off' and bath the parties agree to adhere to the MoU.

The details of the above said MoU are as follows:

Objective : To set up a development centre at SRRCET
Purpose : (@) To mmpart technical knowledge and skill for the students and faculty of

CG Power Systems through internships, industrial project etc.,

(b) To create a bridge to reduce the gap between industries and institutions.

(c) To develop products and projects for CG Power Systems for 6 months
from the date of MoU.

1.Scope of works:

1.1 CG Power Systems
a . Setting up a development centre at SRRCET.

b . Creating awareness about the latest technologies, trends and
employability/entrepreneurship skills needed to the students of SRRCET.

¢ . Hiring and deploying students of SRRCET for internships.

d . Offering live industrial design project to the willing students, as per CG Power
Systems norms.

e . Providing students and faculty development programs, whenever possible.

f. Carrying out drafting that result in mutual growth for both CG Power Systems
and SRRCET.

o . Mentoring the students and faculty for converting their creative ideas into the
projects.
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1.2 Sri_Raajan_Raajan College of Engineering and Technology,
Karaikudi(SRRCET}

a. Provide infrastructure support to CG Power Systems based on the listed
down requirements.

b.  Appoint SPOC for continuous coordination, implementation and execution
of this MoU. '

c. Provide minimum 10 interns and also permit and other

CG Power Systems interns to utilize the centre, when required.
d. Promote the need of having hands on experience in live project industrial
advancements for the students in order to get the technical skill and

entrepreneurial skills upgraded.
¢. Promote faculty to get latest insides about the industrial sector and give

preference to industrial projects.

f. Utilize the development centre for designing activities of SRRCET, its faculty
and students.

g. Ensure discipline, ethical behaviour of the personnel utilizing the development
centre growth.

2. Infrastructure requirements to be provided by SRRCET

3

a.Work space of minimum 300sq.ft / 30sq.m with provision for displaying CG Power
Systems name board and centre details and required stationery.

b.Minimum of 5 desktops/ laptops with a configuration of minimum 4GB RAM/
500GB HDD , 2 GHZ clock speed with USB/optical drivers, uninterrupted power
supply and internet connectivity( existing system from labs can be used on sharing

basis.

d.Matlab , Homer pro, ETab, any desk / team viewer, antivirus and other basic software
used for the major course related subject |

d.support to install any additional software tools required for the development centre.

e.Provide necessary support of CG Power Systems

Activities to be carried out by CG Power Systems as part of MoU

>
>
>
>
>
>

Internships and training for interns

Industrial awareness for students and faculty
Insights about latest technology and industrial trends to create awareness

Support in creative ideas, designing activities of SRRCET and patent/IPR support.

Live industrial projects/ case studies and working experience.
Carry out products/ solution development at the centre.



4.Financials

This MoU does not cover any financial liabilitics on both the parties.

In case of any additional services needed by SRRCET , apart from the above indicated ones, the
charges will be mutually discussed and agreed on a case ~to- case basic The charges, if, any,
are subject to the applicable taxes and necessary supporting bills should be accompanied.

3. Non disclosure and conﬁdentialig;

By signing on this MoU, both the partjes agree that confidential information about both the
partics will never be disclosed by any one of the partics, to any third party without the
concerned the other party. Also, the document confidential and both the parties can utilize it
only for the purpose of accreditation/ recognition / incorporation from any professional

government bodies only. Any other usage apart from the above has to be done with the written
consent of the other party.

6. Termination

Both parties can mutually terminate this MoU , With a prior written notice 3 months.
Upon termination both the parties shall return the infrastructure/ confidential information/ any
other tools/ programs to each other.

7. Renewal of MoU

The MoU can be renewed upon its expiry for an additional period 1 to 6 months, based on
mutual agreement between both the parties.

8. Annexures of MoU
Through annexure to this MoU, both the parties can perform below activities.

* Add any additional services based on mutual agreement between both parties.
* List down the details of the development activities.
* Indicate any activities that are being carried ( commercial or non commercial ) with

specific details
For and on behalf of For and on behalf of
Sri Raaja Raajan College of Engineering CG Power Systems
and Technolgy
Mr.K.PRADHEEPAN,
PROPRIETOR

P

PRINCIFAL
1 Raaja Raajan College of Engg. & ..
Amaravathipudur, Karaikudi - 630 3y
“ivagangai Dist. Tamil Nadu




