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FOREWORD

In a world where recent events  suggest that we may be entering a
period of greater uncertainties, it is disturbing that India's educational
system is not (in general) internationally competitive. In an age
where the state of the economy is driven more and more by
knowledge and skill, it is clear that the future of our country will
depend crucially on education at all levels o0 from elementary
schools to research universities. It is equally clear that the question is
not one of talent or innate abilities of our country men, as more and
more Indians begin to win top jobs in US business and industry,
government and academia. Indian talent is almost universally
acknowledged, as demonstrated by the multiplying number of R&D
centres being set up in India by an increasing number of
multinational companies.

So, what is the real problem?

There are many problems ranging from poor talent management to
an inadequate teaching system in most schools and colleges where
there is little effort to make contact with the real world in general
rather than onl y prescribed text books. This big handicap in the early
stages of education prevents young children from developing an
attitude that is conducive to understand science or developed
technology.

It is therefore heartening that the Agastya Foundation has emb arked
on a remarkable programme called Anveshana that is pursuing a
rather unusual path in tackling this problem. Thus, they have
engineering students from the universities with a certain amount of
knowledge of basic principles and experience with applying that
knowledge in tackling real world problems. Anveshana has brought
together such a group of young people in the BE courses to mentor
students in disadvantaged schools.

This is a programme where both sides are learning. This is an excellent
idea that ¢ alls for some hard thinking and the ability to come up with
solutions involving what has come to be known as frugal innovation.
Such a programme encourages reasoning, upgrades skills and
equips both sides with physical and intellectual
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tools that gives the students a far truer understanding of the nature
of science and technology. Even more importantly, perhaps, the
programme generates a degree of self -confidence that one can
think up and pursue successfully options that successfully tackle
problems at hand. The projects selected come from a variety of
subjects 9 beginning with such daily needs as water and energy, and
going on towards such contemporary technologies as robotics and
rockets.

| want to congratulate Agastya Foundation for this i nnovative
programme that they have now been running for nearly twenty
years, and the way that its success in Bangalore and its
neighbourhood is now being repeated in the far corners of this
country is attracting financial and intellectual support from a wi de
variety of sources. | wish Agastya even greater success in coming
years.

Roddam Narasimha, FRS

DST Yearof-Science Professor
Engineering Mechanics Unit
Jawaharlal Nehru Centre for Advanced Scientific Research
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ABOUT AGASTYA

ABOUT AGASTYA INTERNATIONAL FOUNDATION
Email; agastyaadmin@gmail.com | phone: +91-80-2354 5054 / 4112 4132

Introduction

Founded in April 1999, Agastya is a charitable education trust that runs the world's largest mobile hands-on science education
program for economically disadvantaged children and teachers. By making practical, hands-on science education accessible to
rural government schools, Agastya aims to transform and stimulate the thinking of underprivileged children and teachers.

Agastya Vision: Mission of Agastya

Creatively skilled rural India.. Infuse and propagate a creative tempter in disadvantaged rural children
Entrepreneurially-enabled.. and teachers through:

Improving the environment « Experiential, hands-on science education

to.. o Teacher training and education

Sustain it for future » Scalable, sustainable and environment-friendly methods
Generations.... » Artand Ecology

Agastya's mission to uniock the creative potential of poor children and teachers across India is being achieved through:

100 + Mobile Labs which take hand-on science education and digital fiteracy {o the village doorstep.

45 Science Centers catering as science resource hubs for surrounding schools and communities.

105 + Lab in a Box sets which nurtures a high impact and participatory learning experience for students and teachers.
245 Operation Vasantha Centres, community run program to provide remedial classes for students and drop-outs.
172- Acre Creativity Lab campus in Andhra Pradesh (2 hours from Bangalore) which houses science, art, astronomy

Agastya has reached over 5 million children and 200,000 teachers in 14 states, and is supporied by scientists and educators In the
country.

The Prime Minister's National Knowledge Commission (has recommended the Agastya model for nationwide
dissemination, http:/knowledgecommission gov.in/downloads/recommendations/PMLetterM&S.pdf ) and the Clinton Global

Initiative has commended Agastya for its fong term "commitment fo action.”
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ABOUT AGASTYA INTERNATIONAL FOUNDATION

Email: 3gastyaadmin@gmail.com | phone: 491-80-2354 5054 / 4112 4132

How Agastya International Foundation has positively affected the lives of disadvantaged

children:

Rote-based, didactic and uninspiring education in India has
deprived over 250 million disadvantaged children of the tools
fo overcome poverty. Instead, it has produced educabion
apathy, a high dropout rale and youth that lack skills and
confidence, creative-thinking and problem-solving abiities.
Most schools do not have labs. Opportunities for
participative, hands-on leaming that sparks cunosity, and
stmulates and empowers chidren and teachers are aimost
non-existent. Teacher fraining is divorced from the realities
of the school diassroom. Seeing fittle value in education,
rural parents prefer to send their chidren to work in farms,
thus perpetuating a cydie of poverty.

Operating one of the largest hands-on science education
programs in the word, Agastya offers disadvantaged

dﬁmmnmm«e&mmm

Agastya's vision of ‘a creative India’ - ‘tinkerers, creators,
and solution-seekers ...humane, anchored and connected’ —
is being achieved through its mission o spark the creative
temper among millions of disadvantaged chidren. Using
education and scalable methods, Agastya aims to bring
about a shift in five vital behaviors - "Yes to Why," ‘Looking to
Observing," ‘Passiveness to Exploring,’ ‘Text-book to Hands-
on,’ and ‘Fear to Confidence’

Agastya Creativity Lab at Gudivanka Village, Kuppam, Andhra Pradesh, India

Agastya's unique 172 acre ‘Creativity Lab' is at Gudivanka Village, Kuppam, Andhra Pradesh, India. The Campus or “factory of
ideas”, boasts several labs dedicated to hands-on leaming activities in science, maths, ecology, media and art. Over the years, the
Campus has piayed host o esteemed educators, scholars, researchers, academicians and dignitaries from various domains. In
addition 1o subject speciic lzbs, the Campus houses a Discovery Center which houses fife size interactive models, Center for
Creative Teaching (CCT) which prepares Agastya instructors and rural Govi. Teachers, an Art Lab, a Media Lab, an open air
Ecotab and a Robotics Lab. The latest developments include ‘Guru-Gruha' Astronomy cenfer, VisionWorks' model-making
workshop, Library and IT Cenire, Performing Arts Centre and an innovation Hub.
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ABOUT AGASTYA INTERNATIONAL FOUNDATION

Email: ggastyaadmin@gmail.com | phone: +91-80-2354 5054 / 4112 4132

Third Party Impact Studies:

MHRD study on 2048 children from 256
schools

70% + chidren and teachers welcome Agastya
&demand increase in interventions

Enriches and fills gap in the curriculum

Increases interest in Science; Gives insight into
Scientific methods

Promotes concept retention and development

Increase in Creativity, Problem-solving and
Leadership skills among Young Instructor Leaders (YIL's)

Achievements and Recognitions

President of India, Dr. AP.J. Abdul Kalam.
Agastya partners with Dr. Kalam in Darbhanga,
Bihar through the Mobile Lab program
Featured on *Amazing Indians®, Times Now News
Channel

Agastya wins Google Impact Awards in India for the
revolutionary TechLaBike project.

Looking Forward...

Best Practices Foundation study of 1348
children in Karnataka

Provides professional development for teachers
100% increase in Awareness of altemative learning
methods

100% increase in Motivation to study science

50% to 100% leap in Curiosity

Agastya’s ‘commitment to action’ was recognized
by the Clinton Global Initiative in 2008

The Prime Minister's National Knowledge
Commission recommended the Agastya model for
India-wide scale-up

Agastya nominated to list of 100 Global Innovators
in April, 2013 by Rockefeller Foundation

Increase in college admissions, participation in science projects and competitions; demand for school labs and hands-on leaming,
and national interest in Agastya programs indicate that Agastya is postively impacting the lives of disadvantaged children.
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ABOUT AGASTYA INTERNATIONAL FOUNDATION
Email: agastyaadmin®gmail.com | phone: +91-80-2354 5054 4112 4132

By clicking on the following links you can

Watch the Agastya Mobile Lab in action: htip:Ywww. youtube comiwatch?v=vTBOE1|Fc

Like us on FaceBook - hitps //www.facebook com/Anastya Foundation

Follow us on Twitter - www.twitler com/AgastyaSparks
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ABOUT SYNOPSYS

Corporate Background

Synopsys, Inc. (Nasdaq:SNPS) provides products and services that
accelerate innovation in the global electronics market. As a leader

in electronic design automation (EDA) and semiconductor
intellectual property (IP), Synopsys' comprehensive integrated
portfolio of system -level, IP, implementation, verification,
manufact uring, optical and field -programmable gate array (FPGA)
solutions help address the key challenges designers face such as
power and yield management, system -to -silicon verification and
time -to -results. These technology -leading solutions help give Synopsys
customers a competitive edge in quickly bringing the best products

to market while reducing costs and schedule risk. For more than 25
years, Synopsys has been at the heart of accelerating electronics
innovation with engineers around the world having used Sy nopsys
technology to successfully design and create billions of chips and
systems. The company is headquartered in Mountain View,
California, and has approximately 90 offices located throughout
North America, Europe, Japan, Asia and India.

- See more at:
http://www.synopsys.com/Company/AboutSynopsys/Pages/About.aspx#sthas
h.GSEbLS7b.dpuf
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ABOUT ANVESHANA

Anveshana Program is structured around the concept of mentoring, 6 cat ch
youngo6é and ofacilitate the inquisitive mindsbé.
OMentoring is a process for the informal transmi

the psychosaocial support perceived by the recipient as relevant to work, career, or
professional developme nt; mentoring entails informal communication, usually face -to-
face and during a sustained period of time, between a person who is perceived to

have greater relevant knowledge, wisdom, or experience (the mentor) and a person

who is perceived to have less  (the protégé)

(source: http://en.wikipedia.org/wiki/Mentorship).

The program looks at Involving school students to provide an opportunity to work with
engineering students to find solutions for the encountered social problems.

The program envisaged to bring together students from various underprivileged schools
and Engineering colleges in respective locations in and around Delhi NCR din a
collaborative platform (Anveshana).

Engineering colleges will participate as teams with 2 members. Th e teams will select 2
students from nearby underprivileged schools (Govt. and Govt. aided schools) to
mentor them to design and build models or projects around an identified social
problem. In the process school children would directly get the opportunity to work
together with more qualified under -gr aduat es, and a <chance
principles (along with hands -on skills on diverse products and interesting processes). The
interaction with Juries and dignitaries would be a life -time experience for t hem to
cherish. The school students thus will be exposed to entire planning, designing and
building process of the models and in turn will get educated in the scientific and
engineering concepts behind the models in Anveshana -2020. (www.anveshana.org)

Process of Anveshana (Engineering Fair & Competition):

A Initial Screening of Engineering College Teams : Concept synopsis based on social
problems and related Engineering solutions are invited from engineering college teams

for pre -screening by the jury.

A Screening, selection of Synopsis and identifying mentees : Once selected the teams
are asked to contact local schools with underprivileged status and to form school
student teams to plan, design and make the models, while collaborating and
mentoring the hig h school students.

A Model Creation and Quality Check by Agastya team: Students will create
knowledge networks between them, their peers and with external resource persons to
create conceptual and methodological framework to create the models. Here,
Agastya teams along with assigned senior resource persons (senior educators,
engineers etc.) will visit the colleges to assist the teams conceptually and in the
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making of the models while providing inputs including scientific and technological
inputs. One of the main reasons for these visits is to assure the quality of the
collaboration and teaching -mentoring -learning outcomes.

A Conceptual - Technological advice from Aga  stya: Agastya will also help the teams
to establish links between prominent institutions like Indian Institute of Science, Institution
of Engineers, Indian Institute Technology etc. din case they need any technological or
conceptual inputs.

A Anveshana Fair begins : The models thus made will be exhibited in Anveshana
Engineering fair where the teams would be presenting the same in front of an expert
Jury for Judgment. During the fair, students display their research projects, working
models and present their  findings orally and through written journals to the Jury (mostly
a team of scientists and educators). The judging process involves series of interactions
on the concepts, methodology and objectives of the projects done by the students.

A Delegates attending the fair : After the judging process students from various schools
and delegates representing various institutions are also expected to attend the fair.
Delegates attending the event will include scientists and educators from large number

of institutions a cross Hyderabad.

A Valedictory: Prizes will be awarded at a valedictory function otowards the end of the
fair.

ANVESHANA MILESTONES

Started the journey from 2011 and continuing till today
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9th Edition - Bangalore
7t Edition 0 Hyderabad ——

5th Edition 0 Delhi-NCR 2018-19

2nd Edition 8 Mumbai 8th Edition - Bangalore
6th Edition o Hyderabad

— 4th Edition 0 Delhi-NCR
Launched in Mumbai

7th Edition & Bangalore
5t Edition 6 Hyderabad
3rd Edition & Delhi-NCR

6th Edition & Bangalore

4+ Edition o Hyderabad

2015-16 2nd Edition 0 Delhi-NCR

5th Edition & Bangalore
3rd Edition 0 Hyderabad
Launched in Delhi-NCR

4th Edition - Bangalore

2nd Edition - Hyderabad
2013-14

3rd Edition - Bangalore

Launched in Hyderabad

2012-13

- 2nd Edition - Bangalore

2011-12

Anveshana Launched in
Bangalore
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PROJECTSCREENING COMMITTEE

MG Subramanian

MG Subramanian is an Advisor to Agastya International Foundation. He enjoys
going around project sites -namely colleges where Anveshana projects are in
progress interacting with young mentors and younger mentees pointin g out the
iImmense opportunities to teach and learn, to wonder and innovate.

He is an engineer from IIT Madras and an  PGDM from [IM Calcutta with a long
experience in manufacturing, product, business development and Human
resources development. He acknowledges the value of a mentorship and
attributes all his successes in life to his mentors. He says Anveshana success is
inevitable!

Dr. H. G. Nagendra

Dr. H. G. Nagendra is Professor and Head at the Department of Biotechnology,

Sir MVIT, Bangalore. He holds a doctorate degree in Biophysics from IISc,
Bangalore, and was a recipient of the BOYSCAST Post-doctoral Fellowship (DST)
from Cambridge University, UK. He has 16 years of teaching and 20 years of
research experience, and has authored 26 international publications in various
journals. His research interests include protein bioinformatics and str uctural
biology of neurodegenerative peptides. He has made more than 54
presentations at various conferences / seminars as an invited speaker, and has
conducted more than 32 conferences / seminars / workshops.

Dr. M Govindappa

Name: Dr M Govindappa

Qualification MSc, MPhil, PhD, PDF (USA)

Research 06 National

Publications 52 International

PhD guidance 03 students awarded (6 students pursuing)

Guided for BE, M.Tech and MSc students for their academic project
Work

Membership For various biotechnology bodies

Reviewers For various journals

Editor for International Journal of Multidisciplinary Research
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PROJECT EXHIBITED INHE FAIR

S.N. ng‘l])ic-r PROJECT NAME COLLEGE NAME/SCHOOL NAME
o ABES Engineering College, Ghaziabad
1 | ASD-G-01 Auto Switching Govt Sar\?odaya Kganya \?idyalaya, No -2,
of Gas Stove .
Shakarpur, Delhi
> | ASD-G-02 PL{rifying Water Ajay Kumar Garg Engineering College Ghaziabad
using Sunlight Composite School, Lathmar Colony, Ghaziabad
Wildfire Ajay Kumar Garg Engineering College Ghaziabad
3 | ASD-G-03 g;etgglc?: and Composite School, Lathmar Colony, Ghaziabad
Bharati Vidyapeeth's College of Engineering, Delhi
4 | AS-D-G-04 gg}:fr Polar-Use Govt Co -ed Senior Secondary School, Paschim
Vihar, Delhi
Bharati Vidyapeeth's College of Engineering, Delhi
5 | AS-D-G-05 M.E.G. Train Govt Co-ed Senior Secondary School, Paschim
Vihar, Delhi
Heart Disease Bharati Vidyapeeth's College of Engineering, Delhi
6 | AS-D-G-06 ,\D/::g?iﬁzls by Govt Co -ed Senior Secondary School, Paschim
Learning Vihar, Delhi
7 | ASD-G-07 Magic Fruit GD Gognka University, Gurugram
Cleaner Govt Middle School, Dumdama, Sohna -Gurugram
Diagnosis of Global Institute of Technology, Jaipur
8 | ASD-G-08 Cancer in Early Govt Secondary School, Sector -19, Pratap Nagar,
Stage Jaipur
GL Bajaj Institute of Technology and
9 | ASD-G-09 AEGIS Management, Greater Noida
Rajkiya Balika Inter College, Sector -51, Noida
Green Leaf GL Bajaj Institute of Technology and
10 | ASD-G-10 Dlsegsg Management, Greater N0|Fia
Prediction by Govt Sarvodaya Kanya Vidyalaya, No -2,
Resbery PI Shakarpur, Delhi
GL Bajaj Institute of Technology and
11 | ASD-G-11 | Water Droppler Management, Greater Noida
Rajkiya Balika Inter College, Sector -51, Noida
GL Bajaj Institute of Technology and
12 | ASD-G-12 | Water Recycler Management, Greater Noida
Rajkiya Balika Inter College, Sector -51, Noida
Hitech Institute of Engineering and Technology,
13 | ASD-G-13 | ater Tank Ghaziabad oneerne »

Cleaning System

Govt Sarvodaya Bal Vidyalaya, Laxmi Nagar, Delhi
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Electronic Water

Hitech Institute of Engineering and Technology,

14 | ASD-G-14 | Efficiant Flushing | Ghaziabad
System Govt Sarvodaya Bal Vidyalaya, Laxmi Nagar, Delhi
. . IMS Engineering College, Ghaziabad
15 | ASD-G-15 Bio Plastic - ; :
Composite School, Kaila Balak,Ghaziabad
IMS Engineering College, Ghaziabad
16 | ASD-G-16 Pragyan Rover 5 . ,
oy Composite School, Kaila Balak,Ghaziabad
AULONOMOUS Indraprastha Engineering College, Shahibabad
17 | ASD-G-17 Farmi Govt Sarvodaya Kanya Vidyalaya, Arambagh
arming Bot .
Lane, Delhi
Mouse Events JSS Academy of Technical Education, Sector  -62,
18 | AS-D-G-18 | Control Using Noida
Hand Gesture Rajkiya Balika Inter College, Sector -51, Noida
JSS Academy of Technical Education, Sector -62,
R Noida
19 | ASD-G-19 | Commercial Bin Govt Sarvodaya Kanya Vidyalaya, No -2,
Shakarpur, Delhi
Advanced érrl]sar;?;biggmeermg College, Mohan Nagatr,
20 | ASD-G-20 | Garbaging Govt Sarvodaya Bal Vidyalaya, No -2, Shakarpur,
Machine :
Delhi
L andslide Maharaja Agrasen Institute of Technology, Delhi
21 | ASD-G-21 Detection System Govt Sarvoday_a Kanya Vidyalaya, Jwalapuri,
Amalvas, Delhi
Vertical Farmin Maharaja Agrasen Institute of Technology, Delhi
22 | AS-D-G-22 : : g Govt Sarvodaya Kanya Vidyalaya, Jwalapuri,
using Heliostats .
Amalvas, Delhi
Multi Maharaja Agrasen Institute of Technology, Delhi
23 | AS-D-G-23 Functionality of . -
PlIJancf[tsO ality 0 Govt Sarvodaya Co -ed Vidyalaya, Sector -8, Rohini
Sign Language Maharaja Agrasen Institute of Technology, Delhi
24 | AS-D-G-24 , —
Transalator Govt Sarvodaya Co -ed Vidyalaya, Sector -8, Rohini
Mangalmay Institute of Engineering and
o5 | ASD-G-25 EcojFrlendIy Technology, Greater No@a
Refrigerator Govt Sarvodaya Kanya Vidyalaya, Arambagh
Lane, Delhi
Mangalmay Institute of Management and
. Technology, Greater Noida
26 | AS-D-G-26 Edible Spoons :
Govt Sarvodaya Kanya Vidyalaya, No -2,
Shakarpur, Delhi
Noida Institute of Engineering and Technology,
27 | ASD-G-27 Water Waste Greater Noida .
Management Chetram Sharma Girls Inter College, Sector -45,

Noida
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Multi Toolhead

Noida Institute of Engineering and Technology,
Greater Noida

28 | AS-D-G-28 , ,
Machine Chetram Sharma Girls Inter College, Sector  -45,
Noida
. . Poornima College of Engineering, Jaipur
29 | ASD-G-29 Eﬂzghﬁeellever Govt Secondary School, Sector -19, Pratap Nagar,
Jaipur
Sagar Institute of Research and Technology,
Bhopal
30 | ASD-G-30 SAPASS Sagar International Scool, Bhopal
Billabong High School, Bhopal
Washing Water Sagar Intitute of Technology an Research, Bhopal
31 | AS-D-G-31 e : : ,
Purifier System Sagar Vidya Niketan, Sikandarabad, Bhopal
32 | ASD-G-32 Green AC Sagar Intitute of Technology an Research, Bhopal

Powered System

Sagar Vidya Niketan, Sikandarabad, Bhopal
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1. AUTO SWITCHING OF GAS STOVE

COLLEGE ABES ENGINEERING COLLEGE, GHAZIABAD
GUIDE MS SHILPA SHAMBI
COLLEGE
STUDENTS AGAM SACHDEV, ANSHUL TYAGI
SCHOOL
STUDENTS KANIKA NEGI, PRACHI
GOVT. SARVODAYA KANYA VIDYALAYA, NO-2, SHAKARPUR,
SCHOOL DELHI
INTRODUCTION:

As we generally see in our homes, during cooking when the food is preparing
and we involves in doing another work as well, so we forgot to close the knob of

the gas stove, which will lead to mishappening.

So, our project is a solution to this

problem. We design a circuit which

automatically switch off (close) the knob of the gas stove. It may also reduce

the expenditures on the fuel

our homes.

BLOCK DIAGRAM:

BATTERY

\ 4

CONTROLLER
RELAY »| ARDUINO

A
TIMER DISPLAY

\ 4

\ 4

SERVO
MOTOR

. In which we use basic electrical and electronics
concepts like control system etc. and electrical and electronic
relays, motors, Microcontroller, etc.

s devices like
We can use this device as a safety device in

»| GAS STOVH
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SERVOMOTOR:

A servomotor is arotary actuator or linear actuator that allows for precise
control of angular or linear  position, velocity and acceleration. It consists of a
suitable motor coupled to a sensor for position feedback. It also requires a
relatively sophisticated controller, often a dedicated module designed

specifically for use with servomotors.
Stator
From the position of the rotor, a
rotating magnetic field is created to
efficiently generate torque

Encoder

The optical encoder ahways watches the number
Winding of rotations and the position of the shaft
Current flows in the winding to
create a rotating magnetic field

Encoder Cable

Bearing

Ball Bearing
Motor Cable

Shaft

This part transmits the motor output power
The load is driven through the transfer
mechanism (such as the coupling)

Rotor

A high-function rare earth or other
permanent magnet is positioned
externally to the shaft

1) DC Servo Motor

The motor which is used as a DC servo motor generally have a separate DC
source in the field of winding & armature winding. The control can be archived

either by controlling the armature current or field current. Field control includes

some particular advantages over armature control. In the same way armature
control includes some advantages over field control. Based on the applications
the control should be applied to the DC servo motor. DC servo motor provides

very accurate and also fast re  spond to start or stop command signals due to the

low armature inductive reactance. DC servo motor s are used in similar
equipment and computerized numerically controlled machines.

2) AC Servo Motor

AC servo motor is an AC motor that includes encoder is us ed with controllers for
giving closed loop control and feedback. This motor can be placed to high
accuracy and also controlled precisely as compulsory for the applications.
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Frequently these motors have higher designs of tolerance or better bearings
and so me simple designs also use higher voltages in order to accomplish greater
torque. Applications of an AC motor mainly involve in automation, robotics,
CNC machinery, and other applications a high level of precision and needful
versatility.

WORKING PRINCIPE OF SERVOMOTOR:

A unique design for servo motors is proposed in controlling the robotics and for
control applications. They are basically used to adjust the speed control at high
torques and accurate positioning. Parts required are motor position sensor and a
highly developed controller. These motors can be categorized according the

servo motor controlled by servomechanism.

If DC motor is controlled using this mechanism, then it is named as a DC servo
motor. Servo motors are available in power ratings from fraction of a watt to 100
watts. The rotor of a servo motor is designed longer in length and smaller in
diameter so that it has low inertia.

ARDUINO:

Introduction

Arduino is an open -source platform used for  building electronics projects.
Arduino consists of both a physical programmable circuit board (often referred

to as a microcontroller ) and a piece of software, or IDE (Integrated
Development Environment) that runs on your computer, used to write and
upload computer code to the physical board.

The Arduino platform has become quite popular with people just starting out

with electronics, and for good reason. Unlike most previous programmable
circuit boards, the Arduino does not need a separate piece of hardware (called

a programmer) in order to load new code onto the board -- you can simply use
a USB cable. Additionally, the Arduino IDE uses a simplif  ied version of C++
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WHAT'S ON THE BOARD?

Pin 13 LED\
Tx and Rx LEDs ™
FTDI Chip N Digital I/0 Pins
¥ L T8

Voltage Regulator

Power Jack £ Qe N s O
- "; wvuu.arduino.cc
"0 S POUER ANA
@ SV Gnd Vin @1 2

_____

Power Pins Analog Input Pins

There are many varieties of Arduino boards that can be used for different
purposes. Most Arduinos have the majority of these components in common:

Power B / Barrel k

Every Arduino board needs a way to be connected to a power source. The
Arduino UNO can be powered from a USB cable coming from your computer
or a wall power supply that is termi  nated in a barrel jack. In the picture above
the USB connection is labeled (1and the barrel jack is labeled

The USB connection is also how you will load code onto your Arduino board.
More on how to program with Arduino can be found in our Installing and
Programming Arduino tutorial.

Pins (5V, 3.3V, GND, Anal Digital, PWM, AREF

The pins on your Arduino are the places where you connect w ires to construct a
circuit probably in  conjunction with a breadboard and some wire. They usually
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have blac k pl astic Oheadersd that all ow you to |
board. The Arduino has several different kinds of pins, each of which is labeled
on the board and used for different functions.

1. GND : Short for o6Groundd. Ther eArdume ang ever al
of which can be used to ground your circuit.

2. 5V & 3.3V : As you might guess, the 5V pin supplies 5 volts of power, and
the 3.3V pin supplies 3.3 volts of power. Most of the simple components used
with the Arduino run happily off of 5 or 3.3 volts.

3. Analog :The area of pins under the O0Analog I n
the UNO) are Analog In pins. These pins can read the signal from an analog

sensor (like a temperature sensor ) and convert it into a digi  tal value that we can

read.

4. Digital : Across from the analog pins are the digital pins (0 through 13 on
the UNO). These pins can be used for both digital input (like telling if a button is
pushed) and digital output (like powering an LED).

5. PWM : You may ha ve noticed the tilde next to some of the digital pins (3,

5, 6,9, 10, and 11 on the UNO). These pins act as normal digital pins, but can also

be used for something called Pulse -Width Modulation (PWM). We have  a tutorial
on PWM, but for now, think of these pins as being able to simulate analog output

(like fading an LED in and out).

6. AREF: Stands for Analog Reference. Most of the time you can leave this
pin alone. It is sometimes u sed to set an external reference voltage (between 0
and 5 Volts) as the upper limit for the analog input pins.

Reset Button

Just like the original Nintendo, the Arduino has a reset button. Pushing it will

temporarily connect the reset pin to ground and restart any code that is loaded

on the Arduino. This can be very wuseful I f y
want to test it multiple times. Unlike the original Nintendo h owever, blowing on

the Arduino doesn't usually fix any problems.

Power LED Indi r

Just beneath and to the right of the word oO0UN
tiny LED next to the word O6ONO6. This LED shou
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Arduinoint o a power source. I f this | ight doesndt
something is wrong. It is time to re -check your circuit.

IXRXLEDs

TX is short for transmit, RX is short for receive. These markings appear quite a bit in
electronics to indicate the  pins responsible for serial communication . In our case,
there are two places on the Arduino UNO where TX and RX appear, once by
digital pins 0 and 1, and a second time next to the TX and RX indicator LEDs.

These LEDs will give us some nice visual indications whenever our Arduino is
receiving or transmitting data (li ke when webo
board).

Main IC

The black thing with all the metal legs is an IC, or Integrated Circuit. Think of it as

the brains of our Arduino. The main IC on the Arduino is slightly differen t from
board type to board type . This can be important, the IC type (along with your
board typ e) before loading up a new program from the Arduino software. This
information can usually be found in writing on the top side of the IC.

Voltage Regulator

The voltage regulator is not actually something you can (or should) interact with

on the Arduino. But it is potentially wuseful to know
The voltage regulator does exactly control ~ the amount of voltage that is let into

the Arduino board. It as a kind of gatekeeper; it will turn away an extra voltage

that might harm the  circuit. Of course, it has its limits, Arduino to anything greater

than 20 volts.

HARDWARE AND SOFTWARE COMPONENTS:

ARDUINO UNO MICROCONTROLLDER
C programming

PCB

RELAY

TIMER

SEVEN SEGMENT DISPLAY

GAS STOVE

E
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OBJECTIVE ANDSCOPE:

We design a circuit which automatically switch off (close) the knob of the gas
stove. In which we use basic electrical and electronics concepts like control
system etc. and electrical and electronics devices like relays, motors,
Microcontroller, etc. We ca  n use this device as a safety device in our homes.

It captures both Urban and Rural areas because everyone use gas stove, so that
the first thing which comes in our mind is safety. It may also reduce the
expenditures on the fuel (LPG), also saves energy and food.

COST OF THE PROJECT:

The model focuses on energy efficiency and resources conservation. It reduces
the wastage of food and provides safety occurring due to fire explosion in the
kitchen.

In real time, the implementation of the AUTO SWIT CHING OF THE GAS STOVE
comes out to be in FIVE THOUSAND RUPEES ONLY (including microcontroller,
servomotor, gas stove)

OUTCOME:

The outcome of this project, saves energy and food and to avoid mishappening
like fire explosion. The purpose of this model is  to provide safety system and also
saves the food which can useful to others.

Anveshana 2019 -20 d Delhi-NCR & Abstract Book



2.  WATER PURIFICATION USING SUNLIGHT

COLLEGE AJAY KUMAR GARG ENGINEERING COLLEGE, GHAZIABAD

GUIDE DR. SONALI PATLE

COLLEGE

STUDENT LAKSHYA BHARDWAJ

SCHOOL

STUDENTS SATENDRA, KRISHNA

SCHOOL COMPOSITE SCHOOL, LATHMAAR COLONY, GHAZIABAAD
ABSTRACT:

As we strive for a green and environmentally -friendly world, conventional
techniques for water  purification must move towards green and sustainable
alternatives. Realizing this need for eco -friendly, sustainable, cost -effective, and
efficient water purification systems, the proposed project  consists of lightweight
and settable photocatalytic compositions, comprised o f photocatalysts, sand,
and a hydraulic cementing binder. We have also developed methods to deploy
and use the lightweight and settable photocatalytic composition in systems for
purifying water. The photocatalyst used in the lightweight and settable
composition may be either a single photocatalyst or combination  of
photocatalysts, which are selected from a wide range of such materials.

INTRODUCTION:

Access of safe drinking water was declared as a human right by the United
Nations but remains a challenge for rural and urban India. Depleting ground
water, lack of proper rainwater harvesting and rising contamination in the
ground water due to sewage and industrial effluent discharge is posing fresh
challenges for the Indian cities, especially in low -income or resettlement
colonies, which are struggling to get safe and affordable water.

This project is all about lightweight and settable photocatalytic comp ositions
and solid composites and their use in water purification. The compositions are
comprised of photocatalysts such as titanium dioxide (TiO2) and zinc oxide
(ZnO), sand, and a hydraulic cementing binder.
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Solution:
Photocatalytic Composites

Pervious photocatalytic
composite filters

Filtered water is
exposed to sunlight

Water Bottle Filter

The lightweight and settable photocatalytic compositions can be formed into
lightweight photocatalytic solid composites and structures by mixing with water
and moist curing.

Wedve also wused rel at i v e leffectigei mihddeogiesftoa st , anoc
photodope the TiO2 - ZnO compositions and composites with silver (Ag), to

enhance and extend the photocatalytic activity from the ultraviolet into the

visible light spectrum. The lightweight and settable TiO2 -ZnO and Ag -TiO2-ZnO
compositions are used in making solids, structures, coatings, and continuous or

semi-continuous water purification panels for purifying contaminated water.

SALIENT FEATURES:

1 Relatively much faster water purification than other similar ~ methods

High overall efficiency of bacterial deactivation

Also does the organic degradation in water

Has almost infinite lifetime

= =/ =4 =4

Only requires sunlight to perform water purification
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1 No use of harmful materials in its making
1 Highly cost -effective and cheaper

1 Can be easily deployed anywhere in any size and shape

OBJECTIVE AND SCOPE:

There are mainly 2 types of impurities in water drinking systems and reserves.
A Biological impurities

A Colloidal Impurities.

Biological impurities in water are caused by the presence of living organisms.
These include algae, protozoa, pathogens, bacteria, viruses, microbes, and
parasites in contaminated water.

Colloidal impurities in water include organic waste pro ducts and amino acids.
This problem occurs due to contact with suspended matter and elements like
sand, rocks and organic matter flowing in rivers, streams and lakes that renders
water undrinkable or  non -pure.

Ultraviolet radiation from  the sun (UV-A, wavelength of 315-400 nm) is a safe and
cost -effective means to purify  water infected by microbiological pathogens such
as bacteria. Since the more harmful UV -B and UV -C radiation from the sun are
blocked by the at mosphere, solar disinfection, commonly referred to as SODIS,
that primarily uses UV-A radiation is very slow. In recent Yyears photocatalysts such
as TiO; and ZnO, have beenused to accelerate the photocatalytic =~ SODISprocess.

Supporting 16% ofthe wor | dés i nhabitants is daunting en:
so when recognizing that population is crammed into an area one -third the size
of the United States. Then consider that | nd

fresh water and the crisis can be mor e fully realized. In rural as well as urban
areas, this solution can be easily implemented and is very much needed as early
as possible.

METHODOLOGY:

A photocatalyst is a substance, that when activated by light radiation (UV -A
radiation and/or visible light, in the present invention), increases the Rate of a
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reaction, without itself being consumed in the reaction. Anatase crystalline TiO,
and ZnO are photocatalysts that are activated by UV-A radiation from the sun.
Doping TiO 2 with Ag is known to extend the photocatalytic range of TiOp, from UV
into the visible light spectrum. Ag is also a well-known bactericide that can aid in
water purification.

Photocatalysis
¢

Sunlight
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When UV-A radiation strikes these photocatalysts , electrons from the valence
band are energized into the conduction band (e) thereby leaving holes or
positive charges in the valence band. Some of the electrons and holes may
recombine, but most combine with oxygen and water to create reactive  0Xygen
species such as super oxides (0 2), hydroxyl radicals (.OH) and hydrogen peroxide
(H202).

These reactive species are responsible for the photo -killing of bacteria, reduction  of
heavy metals, and oxidation (and degradation) of organics into harmless species.
The highly reactive oxygen species destroy pathogens by damaging cellular
membranes, lipids, proteins and mitochondria. =~ They also disrupt their DNA, alter
their structure and prevent them from replicating.

Below here is the block diagram of the manufacturing of our entire
photocatalytic =~ composition giving us the final composite -
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TiO Zn0O

Proportion, mix and blend

v

TiO-ZnO Photocatalytic Mixture

¥

AgNO, Solution  feps Mix or coat with AgNO, solution

v

Expose to sunlight or artificial UV

v
Calcination at 200°C - 500°C for 1-3 hours
Photodoped Ag-TiO,-ZnO

Photocatalvtic Comnosition

Sand ’l

Mix by mechanical means

v

Homogenous Mixture of
Photodoped Ag-Ti0,-ZnO Composition

and Sand

Cementing Binder )‘

Mix by mechanical means

y

Lightweight and Settable
Ag-TiO.-ZnO Photocatalytic Composition
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Basic Components Required:

Zinc Oxide (ZnO)
Titanium Dioxide (TiO2)
Silver Nitrate (AgNO3)
Sand

Cement

Deionized Water

= =44 a4 a4 a4 4 -

Tubular Furnace
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