AMRUTVAHINI COLLEGE OF ENGINEERING, SANGAMNER
DEPARTMENT: MECHANICAL ENGINEERING

COURSE PLAN AND INFORMATION SHEET

PROJECT BASED LEARNING (CAY: 2020 -2021), Mode of Conduction: Online Mode

COURSE SUMMARY

Subjeet: PBL Division: H ]
_(Tlnss/Scm. FE i Syllabus Pattern: 2019 IF
—C:\;l: Code: | 110013 Credits: 02

Teaching Scheme University Examination Scheme e

Theory Practical Tutorial Theory Laboratory

_ (hrsweek) (hrs.Aveek) (hrs./week) INSEM ENSEM Term Work
= 01 hrs. - -- 50 25
Direct Assessment Methodolbgies

Sr. No. Assessment methods Marks/Weightage Assessment i

! 1 Weekly Assessment 56 Internal
—

Mock End-semester Exam --- ) -

3 In-semester Exam - -
4 End-semester Exam 50 External
5 Term-work 25 External

Direct Attainment Rubrics for Course Outcomes (COs):
First Year evaluated the attainment of course based on the following rubrics,

Attainment levels:
Attainment Level 1: If Class Average >=50% and <52.5% in the respective examinations
Attainment Level 2: If Class Average >=52,5% and <55% in the respective examinations

Attainment Level 3: If Class Average >=55 in the respective examinations

CO Attainment Calculations:

The CO Auainment for internal and external assessment is calculated by taking an average of

attainment level obtained by respective assessment tools in the internal and external assessment. The

final CO attainment is calculated as:

Course Outcome (CO) attainment

=20% of average Internal Assessment + 80% of

average external assessment

————
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h VI’TOOIS: l’roiccl Based LearninoI o

E'l‘@ciii@~5clxeme: Credits Examination Scheme:
PR: 04 Hrs/Week 02 PR : 50 Marks
| Preamble:

For better learning experience, along with traditional classroom teaching and laboratory learning:

preject based learning has been introduced with an objective to motivate students to learn by |
| |

working in group cooperatively to solve a problem.

Project-based learning (PBL) is a student-centric pedagogy that involves a dynamic classroom |

|

‘approach in which it is believed that students acquire a deeper Knowledge through active |
expleration of real-world challenges and problems. Students learn about a subject by working for
an extended period of time to investigate and respond to a complex question, challenge, or

i

probiem. It is a style of active learning and inquiry-based learning. (Reference: Wikipedia).

Problem based learning will also redefine the role of teacher as mentor in learning process. Along

with communicating knowledge to students, often in a lecture setting, the teacher will also to act as |

an initiator and facilitator in the collaborative process of knowledge wanster and development,

Course Objectives:

.

w2 19

t~

To emphasizes learning activities that are long-term, interdisciplinary and student-centric.
To inculcate independent learning by problem solving with social context,

To engages students in rich and authentic learning experiencas.

To provide every student the opportunity to get involved cither indwvidually or as a group
50 as to develop team skills and learn professionalism, |




Course Outcomes:
COT: Project based learning will increase their capacity and learning through shared cognition.
CO2: Students able to draw on lessons from several disciplines and apply them in practical way.
CO3: Learning by doing approach in PBL will promote long-term retention of material and
replicable skill, as well as improve teachers' and students' attitudes towards learning,

Group Structure:
Working in supervisor/mentor —monitored groups. The students plan, manage and complete a
task/projectactivity which addresses the stated problem.

¢ There should be weam/proup ol 5 -6 students

® A supervisor/mentor teacher assigned to individual groups
Sclection of Project/Problem:

The problem-based project oriented model for lcarning is recommended. The model begins with
(the identifying ot a problem, often growing out of a question or “wondering”. This formulated
‘problem then stands as the starting point for learning. Students design and analyze the problem
Awithinan articulated interdisciplinary or subject frame.

' A problem can be theoretical, practical, social, technical, symbolic, cultural and/or scientific and
'erows out of students” wondering within different disciplines and professional environments. A
'chosen problem has to be exemplary. The problem may involve an interdisciplinary approach in
both the analysis and solving phases.

By exemplarity. a problem needs to refer back to a particular practical, scientific, social and/or
technical domain. The problem should stand as one specific example or manifestation of more
Egcncm! learning outcomes related to knowledge and/or modes of inquiry.

iTh:re are no commonly shared criteria for what constitutes an acceptable project. Projects vary
‘greatly in the depth of the questions explored, the clarity of the learning goals, the content and
'structure of the activity. '

« A few hands-on activities that may or may not be multidisciplinary

* L scoftechnology in meaningful ways to help them investigate. collaborate. analyze. synthesize
and present their learning.

‘= Activities may include- Solving real life problem, investigation /study and Writing reports of in

‘:»__- depth study. field work.

Assessment:

I'he institution/head/mentor is committed to assessing and evaluating both student performance

and program effectiveness.

Progress of PBL is monitored regularly on weekly basis. Weekly review of the work is necessary .

During process of monitoring and continuous assessment AND evaluation the individual and team

performance is to be measured. PBL is monitored and continuous assessment is done by supervisor

/mentor and authorities,

Students must maintain an institutional culture of authentic collaboration, self-motivation, peer-

learning and personal responsibility, The institution/department should support students in this

regard through guidance/orientation programs and the provision of appropriate resources and

services. Supervisor/mentor and Students must actively participate in - assessment and evaluation

|)I'()CCSSCS.

Group may demonstrate their knowledge and skills by developing a public product and/or repor

and/or presentation.

o Individual assessment for cach student (Understanding  individual capacity, role and
involvement in the project)

e Group assessment (roles defined, distribution ol work, intra-team communication and
togetherness)
e Documentation and presentation

|
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Evaluation and Continuous Assessment:

It is recommended that the all activities are to be record and regularly, regular assessment of work

to be done and proper documents are to be maintained at college end by both students as well as

mentor (vou may call it PBL work book).

Continuous Assessment Sheet (CAS) is to be maintained by all mentors/department and institutes.

Recommended parameters for assessment, _evaluation and weightage:

* ldea Inception (5%)

e  Outcomes of PBL/ Problem  Solving  Skills/ Solution provided/ Final product (50%)
(Individual assessment and team assessment)

Documentation (Gathering requirements, design & modeling, implementation/execution, use ‘
- oftechnology and Ninal report, other documents) (25%) i
'« Demonstration (Presentation, User Interface, Usability etc) (10%) Il
-+ Contest Participation/ publication (5%) \
'+ Awareness /Consideration of -Environment/ Social /Ethics/ Safety measures/Legal aspects [
(3%)

'il’Rl workbook will serve the purpose and facilitate the job of students. mentorand project

momdmmor This workbook will reflect accountability, punctuality, technical writing ability and
‘work flow of the work undertaken.

'References:

Project-Based Learning, Edutopia, March 14, 2016.
What is PBL? Buck Institute for Education.
'* www.schoology.com

‘e www.wikipedia.ore
'+ www . howstuffworks.com
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Sr.
NO.

01
02
03
04

11,12, 13,
(3,63

AMRUTVAHINI COLLEGE OF ENGINEERING, SANGAMNIR

FEE(COMMON)-2020-2021 SEMESTER 11

PROJECT BASED LEARNING (110013)

Internal Examiners tor PBL Projeet Examinations

Batches

Al A2
el B2
Bl, B2
cr.C2
1215 192 1)3
O (v g i
A3, B3
(‘11.(‘12
13 12
11, ll’

lblS

1
i Guide

Prol. A. B. Aher
Prol. P.S. shivsharan
Prol. N.'T. Kurhe
Prol. R. Gi. Dhamak
Prof. R. G. Dhamak
Prol. K. S. Bhagwat
Prol. K. S. Bhagwat

Prol. N. H. Tambe

Profl. R.S. Gavhance
Prof. G.B. Jambukar

'l Prof.
| Prol.
Prof.
! Profl. N

i Prof.
' Pr()f'.
i t’r()f.

Profl. A. S. Shinde

IExaminer

Prof. G.B. lambukar
Prof. R.S. dehanc
P.S. shlvshamn

A. B. Aher
R. G. Dhamak
I Kurhe
N. H. 1

‘ambe

R. G. Dhamak

A.S. Shinde

Prof. N. H. Tambe

Prof. A. S. Shinde

Prof. A. S. Shinde

l’ru%lbc

PBL CORDINATOR

Prof?\

#

|
| e
o —
[ Prof. K. S. Bhagwat '
I Prol. K. S. Bhagwat
| Prof. N. H. Tambe

. Patl

I, CORDINATOR
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SAMPE REPORT.

A Project Based Learning | Report

On

“-: SOLAR TRACKING DEVICE :-

Stk i win Mohit Milind (830)
P yakhg 1 Suhas (037)

. l
+ Salve Amit :»Q;i_l‘ﬂd (838

%0 0o : ¢

Y Sambius Ritesh Rajendra (6
9, RS L (PO o1 /
w Sanap Hioeshikesh Didip (840)

Under Guidance of
Mr. . B. JAMBUKAR

Firet Year Engipecriag

Sav1tr1ba1 Phule Pune Umver51ty, Pune 2019 Course

Amruivaiing Cohicoe of Kngineering, Sangamner

{Academie Year: 26243 1)
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ANCOL SANGAMNER, Fiost Year Dipinedong.,
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Savitribai Phule Pune University, Pune 2019 Course

- e

RO ——

B e L L

FIRST YEAR l‘lN(l(}lNlﬂAl{lN(}

(Academic Year: 2020-21)
Amrutvahini College of Enginecring,
Sangamner.

CERTIFICATE
This is to certify that the PBL [ report on

“Title of PBL Project” |

IHas been successfully completed by: -

“» Sakalkale Mohit Milind {830)

‘¢ Sakhare Advail Suhas (837

< Salve Amit Sharad (828)
< Sambhus Ritesh Rajendra (339)

< Sanap Ilrushikesh Dilip (840)

Students of first year, in partial fullillment of requirement of
BBachelor of Engineering from Amrutvahini College of

Fngineering during academic year 2020-21

© AV.C.OE SANGAMNER, First Year Engineering,
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FRETIRE N LR

Savitribai Phule Pune University, Punc 2019 Course

S N

Prol. V.Y.Patil
['15 Coordinator
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nerey  crisis s the most important issuce in today’s  world.
Conventional energy resourcees are not only limited but also the prime
culpriv for environmental pollution. Renewable energy resources are
actting priorities in the whole world (o lessen the dependency on
conventional resources. Solar energy is rapidly gaining the focus as in
inportant means ol expanding renewable energy uscs. The cncrgy
extracted from solar photovoltaic (PV) or solar thermal depends on
solar insulation. IFor the extraction of maximum cnergy [rom the sun,
simple tracking solar system using servo motors and light dependent
sensors has been developed. A microcontroller is based designied
based design technology of an automatic solar tracker is presented in
this work. Sun trackers move the solar collector to follow the sun
trajectories and keep the orientation of the solar collector at an
optimal tilt angle.

o this work, two axis solar tracking has been implemented through
microcontroller. ‘This  method is increasing  power — collection
clliciency by developing a device that tracks the sun o keep the panel

al o vight angle to its rays,
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Nowadays, climate change on globe is at a critical level. Global
warming or climate changes can be seen through some of them
natural phenomenon like the effect on crops and extreme weather
conditions around the world. Renewable-cnergy is an energy which
comes rom natural resources such as sunlight, wind, rain, tides, and
ocothermal heat. which are renewable (naturally replenished). Solar
cnergy is rapidly advancing as an important means of rencwable
cnergy resource in many applications like thermal energy storage
svstems and clectric power generation systems. As the demand of
clectricity Keeps increasing by years, solar energy is the alternative for
those electricity problems. Solar energy is the encrgy derived [rom tne
sun through the form of solar radiation. The sun is the most
inexhaustible, renewable source of energy known to man. Solar
cnergy provides light, heat and encrgy to all living things. There is no
pice and also no air pollution created by solar  encrgy.
cuvironmentally [riendly and the solar energics are interminable
supplics. By using solar arrays, a scrics ol solar cells clectrically
connected, a DC voltage is generated which can be physically used on
o load. Solar wrrays or pancls are being used increasingly  as
ciliciencies reach higher levels, and are especially popular in remote
arcas where placement of electricity lines is not cconomically viable.
I'he average solar energy intereepted by a lixed collector, during the

whole day, is less than maximum attainable. This is due to the static



placement of the collector which limits their arca of exposure to dircct
solar radiation. More energy can be extracted in a day, if the solar
collector is installed on a tracker, with an actuator that follows the sun
like o sunflower. Usually, the single-axis tracker follows the sun’s
cast-west movement while two-axis tracker also follows the sun’s
altitude angle. Ta Tat solar pancl is mounted on level ground, it is
obvious that over the course of the day the sunlight will have an angic
ol mcidence close 0 90° in the morning and the evening. At such an
angle. the light gathering ability of the cell is essentially zcro,
resulting in no output. As the day progresses to midday, the angle of
mcidence approaches 0°, causing a steady increase in power until al
the point where the light incident on the panel is completely
perpendicular,  and maximum  power is achieved. FFrom  this
buckeround, we sce the need to maintain the maximum power out)ut
troms the pancel by maintaining an angle of incidence as close 1o 07 us
possible. By tilting the solar pancl to continuously face the sun, this
can be achiceved. This process of sensing and following the position of
the sun is known as Solar Tracking. It was resolved that real-tine
tracking would be necessary to follow the sun cllfectively, so that no

external data would be required in operation,
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The principle of operation of a PV cell is shown in Iig 2.1. The most
abundant and convenient source ol renewable cnergy is solar cnergy.
which can be harnessed by photovoltaic cells. Photovoltaic cells are
the basic of the solar system. The word photovoltaic comes [rom
“photo™ means light and “voltaic”™ means producing clectricity.
Therelore, the photovoltaic process 1s “producing clectricity dircetly
from sunlight”. The output power of a photovoltaic cell depends on
the amount of light projected on the cell. Time of the day, scason,
pancl position and orientation arc also the factors behind the output
power. The current-voltage and power-voltage characteristics ol
photovoltaic cell are shown in IFig 2.2. Photovoltaic cells are the
smallest part of a solar pancl. Solar pancl gives maximum powcer

output at the time when sun is dircetly aligned with the pancl.

big 2.1. Principle of photovoltaic cell [1]
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Fig 2.2: Curve of solar panel (2]

Solur tracking is a widely-applied proven technology that increascs
cier2y production by directing or concentrated the photovoltaic (o
gach the sun on its path from dawn until dusk. Instantancous solar

Jiation collected by the photovoltaic modules. assembled

N
ching syvstem, is higher than the critical irradiance level for a longer
cumber of hours than in fixed systems. There are numerous types ol

ar trackers, o varying costs, performance and sophistication. 'here

N 2
43 1°18.2.9.

are statie solar pancels, single-axis and dual-axis solar tracker as showi
.

L single-axis solar tracking system uses a tilted PV panel mount, and
a sinele electric motor to move the panel on an approximate trajectory
et e 1o the Suns position, I hias been estimated that the yield from
wolar panels can be inereased by 30 - 60 % by utilizing a tracking
Cotenn instead of s stationary array. Up o 0% extra power can be

produced per annum using a variable elevation solar tracker. T tos



On a long-term basis, the most solar cnergy can be obtained from a
given area of solar modules by having the modules mounted in a 2-
axis tracking system. In such a tracking system, the modules are
positioned such that the angle of incidence of incoming bcam
radiation with the solar module is 90°. Some systems usc active
tracking methods, in which the motors and/or hydraulic devices arce
used to position the modules, while others use passive methods, in
which normally unused energy, such as heating of a (luid, is used to
provide module alignment with the sun. In addition, some use sensors
with new techniques to find the solar disk in the sky which is our casc
study, while others use computer programs that calculate the
astronomical position of the sun from well-known algorithms (solar
time-position calculations), and the calculations are used to control
motors and gears that align the solar collector with the solar disk.
Combinations of the various sub-systems arc utilized in some tracking
systems. Because up to 90% of the solar radiation is beam radiation
sunny day, 2-axis tracking can provide a substantial gain in the solar

cnerey harvested.



I'wo-axis tracking system accommodates both degrees of freedom:
azimuth and altitude. Schematic block  diagram of the proposcd
automatic solar tracker is shown in the I'ig:2.4.

Four LDRs sensors module are used and circuits are implemented in
both degrees of (reedom. 1f one of the LLDR gets more light intensity
G other. the microcontroller will receive a signal. And ihe
microcontroller analyzes this data and generates a signal Lo actualc the
motor. o move the sensor module 1o a position where cqual light is
being illuminated on pair of LDRs . The arduino is programmed 10
cencrate through azimuth as well as altitude tracking and motor
rotation cither clockwise or anti-clockwise direction depending on the
<shadow on the LDRs. If all the ten LDRs arc cqually illuminated by
(he sun. then the microcontroller will not gencrate any signal to
sctuate the motors. The signal generated by the microcontrolicr

causes to energize the driving circuit, for the movement ol scrver

1IMOLOT.

Servo Outpul
—N Arduino | ) Motor |

— Uno — WS

Iig. 2.4 Schematic block diagram
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1o track the sun it is neeessary o sense the position of the sun and for
that clectro-optical sensor is needed. Ten LDRs have been used for
tracking the azimuth and altitude angle. [['light falling on the device is
ol high frequency, photons absorbed by the semiconductor gives
cnough energy to bound electrons to jump into the conduction band.
The resulting free clectron conducts clectricity, thereby lowering the
tesistance. In this work Ten LDRs are cnough for providing the
complete view of the sky and two-axis tracking. Iach LLDR is placcd
in scries with a resistor of 100kQ and Wheatstone bridge circuit is
formed using all ten LDRs and ten resistors. A voltage divider circuil
is formed at the respective node between LDR and a serics resistor of
100k€Q. The LDR that detect the high intensity of light will send a
signal to the microcontroller and the microcontroller will gecnerate a
signal that will causc the motor to rotate depending on the shadow of

the 1LDR.

ihe LDR sensor s a variable resistor that changes the resistance
according to the intensity of incident ray illuminated onto it. As the
intensity of sunlight changes, the resistance and the voltage of 1.DR

Sensors change. The output voltage across the resistor is converted

10



Into digital signal at the input of the microcontroller. Based on the
output of the microcontroller the DC servo motor rotates clockwisce
(CW) or counter clockwise (CCW).

The smart tracker pancl in our project was installed with four LLDRs
sensors. When the sunlight falls onto the PV pancl. the LLDR sensors
ecncrate different voltages to move the PV pancl.

The control unit is the intelligent part of the system. It consists ol an
Arduino UNO based on Atmega328 which receive data sent by the
sensors. This data describe the sun presence sensors status, sun
position sensors and butied of race end status. The trcatment ol the
data by the control unit lets the later send the suitable control signals
towards the operative part.

The driving mechanism here is the servo motors. Tt was controlled
using the microcontroller which receives a signal from the LDRs andd

the analogue voltage is converted into digital signal for processing.

hupter 3: Method

‘The main intention of this project is to design a high quality solar

tracker. ‘The project is divided into two parts: hardware and soltwarc.
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The main components of hardware in this project are solar pancl.
[.icht Dcpendent Resistor (LLDR). Servo Motor and Arduino-Based

Controller.

Photo resistor or light dependent resistor (LLDR) showing in l'ig 3.1 1s
& 4 resistor in which the resistance decrcases with increasing incident
licht intensity or exhibit photoconductivity. LDR outpul voltages for
light intensity are shown in Table 3.1. The resistance of an LDR s

extremely high, sometimes as high as | Vohms. The light resistances

will drop dramatically when illuminated.

e "
": -

Fig 3.1. Light Dependent Resistor

12
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Table 3.1: Light intensity measurement

LDR output (v)

dark 0.0

| Light intensity

Laverage 4.0

4.6

bright

Solar panels are deviees that convert light into clectricity. They wre
called "solar" pancls because the most powerlul source of light
available is the sun. Fig 3.2 is a solar pancl packaged, connected
assembly of photovoltaic cells. The solar pancl can be used as a
component of a larger photovoltaic system to generate and suppiy

cleetricity in commercial and residential applications.

g 3.2, Soli Panel
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A servo motor s an electrical device which can push or rotate an
object with great precision. It rotates an object at some specilic angics
or distance. A servo motor showing in Fig 3.3 is just madc up ol
stimple motor which run through servo mechanism. It can reach a very
high torque in a small and light weight packages. Due 1o these
lcatures they are being used in many applications like Robotizs.
nachines, cars cle. A servo motor can usually only turn 90" in cither
direction in for a total of 180° movement. Servo motors are rated in
Ne/em (kilogramme per centimetre). This Ke/em tells how much

weight the servo motor can lift at a particular distance. The position of
@ servo motor is decided by electrical pulse and its circuitry is placed

beside the motor.

Fip 3.3. Servo Motor

14



The Arduino Uno shown in Fig. 3.4 is a microcontroller board based
o the Atmega328. It has 14 digital input/output pins (of which 6 can
be used as PWM outputs), 6 analogue inputs, a 16 MHz crystal
oscillator, a USB connection, a power jack, an [CSP header, and a
reset button. It contains  everything  nceded o support  the
vicroconwrollers simply connect it 1o a computer with a USB cable or
power it with an AC-t0-DC adapter or battery to get started. Arduino
L no has open source software that is why it’s quict casy to implenient
conrol logices on this microcontroller board. I'ollowing table shows

suimne specification of the microcontroller board

J
”‘x R R
gnmuﬁ(u&uhm&shw

Fig 3.4. Arduino UNO board



o Nicrocontroller: ATmepa3 2
Operating Voltage: 5V
Input Voltage (recommended): 7-12V
o Input Voltage (limits): 6-20V
Digital /O Pins: 14 (of which 6 provide PWM output)
\nalogue Input Pins: 6
O Current per 1O Pin: 40 mA
DC Current for 3.3V Pin: 50 mA
Hlash Memory: 32 KB (ATmega328) of which 0.3 KB used b
00t loader
SRAM: 2 KB (ATmega328)
EEPROM: T KB (ATmega328)

(. [he soltware part consists ol a programming  language that i
constructed using C programming. The codes are targeted o Arduino
L NG o be compiled and uploaded. The tlow ol the soltware

procedure is shown in I'ig 3.5,
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Iig 3.5, Flowcehart for the overall process
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The cireuit design of solar tracker s simple but setting up the system
must be done carefully. Four 1.DRs and four [00K€2 resistors arc
conneeted ina voltage divider fashion and the oulput is giving (o 4
Analogue input pins of Arduino. The PWM inputs of the two servo
motors are given: from - digital pins 9 and 10 of the Arduino. The

circuit diagram ol this projectis shown in Iig 3.6.

|
( ‘ ) J L - [ ["" 16

Fig 3.6: Circuit Diagram
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Step |

= lake the placard and measurc according to the design

= Cutthe different part of the measured placard

= Cut Tour wbes which support the top and bottom plaque
s

Sticks the difTerent parts accordingly

[ __A_‘i;‘_ ] = 3:;9
-

[Fig 3.7 : Tubes with top and bottom plaque base setup
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Step 2
B

ole the plaque to fix the servo motors

= Now conncect the servo motors to the perforated holes

\\'\ \'\\\
; i
2 ,%
. 2
- B
B
e
-8
iy

3.8 1 Plagque hole and servo motors fixation

20




Step 3
< Stick the solar pancl to the plaque
e Stick the four LLDRs to the plaque

e l'ixe the plaque to the motor

3.9 : LDRs and solar panel fixation

Step 4

= Conncet the LDRs with the WIIeS

o

«  (Connect the servo motors and the LLDRs to the breadboard

s (Conneet the servo moltors and the breadboard to the arduino

21



3.10 0 LDRS and servo molors connection

e, Step 3

Upload the code 1o the arduino Uno

Atter the solar pancels aﬁd other components were sclected, the overall
structural design of the solar tracker as scen in I'ig 3.7 . The
- compactness of the proposed solar tracker enables it 1o be mounted
almost everywhere. It consists of the PV pancl, the servo motors and

Arduino Uno and the vertical pillars with base plates support. | he
piliars holding pancl are aligned (o the sides of the panel tor betier

Hexibility during the panel rotation and the servo motors are mounted

ina such way the tracker system can rotates on o dual-axis freedom ol

22
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rotation. The sensors are fixed at the sides ol the pancel o obtain the

sun trradiance.

The overall mechanical and clectrical subsystems were integrated into
the solar tracker system as shown in Iig 3.7. The block diagram ol the
solar tracker system consists of mostly clectrical components. The
solar tracker consists of the PV cells, and other subsystems such as
thie DR sensors, servo motors and the microcontroller. The 1R
sensors sense  the sunlight intensity and send  the signal o e
niicrocontroller to rotate the PV pancl via the servo motor. The servo
niotor was controlled using the microcontroller. 'The controller uscs
the PWM (Pulse Width Modulation) signal to drive the servo moior at
a controlled speed correspond to a maximum voltage of 6 V. The
PWM wave is a continuous square wave signal that changes between
0 V and 6 V. The duration or width of the pulse determines the angle
ol the shaft’s rotation. The microcontroller tarect board was used 0
control the servo motor. 1t receives the signals from the L.DR sensors.

The analogue voltage is converted into digital signal for processing.

23



sprter 40 Resalt and Dhiscpssion

solal fracker was proposed, designed and constructed. The ol
desipr was gecesslol, in that it achieved an overall power collection
Cihcieney imereased oo a fixed panel for the same panel on the
vadkang deviee. the solar enerpy capture is maximized by a 2-as
davhang svdem bocaase the solar energy s greatest on cloud- 1.
dine when there s ample direct sunshine, and response of a soar
meadele e a ray ol light s proportional to the cosine of the angle
totvan a liwe parpendicular o the module surfiuce and a direct so

apangang on the surlace. In terms of real value, this means
e onverell cost of a system can be reduced significantly, considering
Haahanach more power can be supplied by the solar array coupled 0 a
sobn tracking device. By extracting more power [rom the same o o
awl tie cost per wall s decrcased, thereby rendering solar pow s
s s cont-cllective than previously achicved using fixed sorr

A sigza aais tracker offers a greal POMWCE HIKICUSY OV o )y

s could be g subpest for funther development. Solar tracking is 0y

b the casiest mvihiod 10 increase overall eflicicncy ot a solar power

svaloan dor use by domeste or comercial users.
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e this projects the sun tracking system s developed based on
wieroconwroller. The Arduino Uno is used in this system with a
minimum number of components and the use of DC servo motor
chables aceurate tracking of the sun. It has been observed that the sun
wacking systems can collect maximum energy than a fixed panel
aatertand high efficiency is achieved through this tracker, it can be
said that the proposed sun tracking system is a feasible method of
manimizing the light energy received from sun. This is an efficicnt
racking system for solar energy collection. The method implemented
wx this project is simple, easy o maintain and requires no technical
attention for its operation. The software developed for this work is
cus) Lo manipulate. The solar module with tracking system can collect
naximum energy over a static module. Ilence implementation of this
leehnique in building solar systems  will greatly improve ulilin

sutisfaction.

o ¥y



S Conclusion

e this project, the sun tracking system iy developed  based on
nierocontroller, The Arduino Uno is used in this system with ¢
minimum number of components and (he use of DC servo Moloss
ciables acearate tracking of the sun. 1t has been observed that the sun
tacking systems can colleet maximum cnergy than a fixed pancl
sostenand high efficieney is achieved through this tracker, it can be
sard that the proposed sun tracking. system is a [casible method of
manimizing the light energy received from sun. This is an cllicient
acking system for solar energy collection. The method implemented
i this project is simple, asy Lo maintain and requires 1o techn -l
attiention for its operation. The sofiware developed for this work is
casy o manipulate. ‘The solar module with tracking system can collect
Haxinmum energy over a static module. 1lence implementation of this
leehnique in- building solar systems will greadly improve atil

ﬁ:.L; \l‘iiL'liUll.
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