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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 – 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 only 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 embarked 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 
calls 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 
tools that gives the students a far truer understanding of the nature of science 
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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 – beginning with such daily needs as water and energy, and 
going on towards such contemporary technologies as robotics and rockets.   
 
I want to congratulate Agastya Foundation for this innovative 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 wide variety of 
sources.  I wish Agastya even greater success in coming years.   
 
Roddam Narasimha, FRS 

DST Year-of-Science Professor 
Engineering Mechanics Unit 
Jawaharlal Nehru Centre for Advanced Scientific Research 
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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, manufacturing, 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 Synopsys 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#sthash.GSEbL

S7b.dp uf  
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ABOUT ANVESHANA  
 

Anveshana Program is structured around the concept of mentoring, “catch them young” 

and “Facilitate the inquisitive minds”.   

  

“Mentoring is a process for the informal transmission of knowledge, social capital, and the 

psychosocial support perceived by the recipient as relevant to work, career, or professional 

development; 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 – in a 

collaborative platform (Anveshana).    

  

Engineering colleges will participate as teams with 2 members. The 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-graduates, and a chance to ‘learn’ the basic 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 them 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-2016. (www.anveshana.org)  

  

Process of Anveshana (Engineering Fair & Competition):   

  

• Initial Screening of Engineering College Teams: Concept synopsis based on social 

problems and related Engineering solutions are invited from engineering college 

teams for prescreening by the jury.   

• Screening, selection of Synopsis and identifying mentees: Once selected the teams 

are asked to contact local schools with underprivileged status and to form school 
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student teams to plan, design and make the models, while collaborating and 

mentoring the high school students.   

• 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 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.   

• Conceptual- Technological advice from Agastya: Agastya will also help the teams to 

establish links between prominent institutions like Indian Institute of Science, 

Institution of Engineers, Indian Institute Technology etc. –in case they need any 

technological or conceptual inputs.   

• 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.   

• 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 across Hyderabad.   

• Valedictory: Prizes will be awarded at a valedictory function –towards the end of the 

fair.  

  

ANVESHANA MILESTONES  
  

2011 - 12   Anveshana launched in Bangalore  

2012 - 13   Anveshana 2nd Edition in Bangalore  
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2013 - 14    Anveshana 3rd Edition in Bangalore  

Anveshana Launched in Hyderabad  

2014 - 15    Anveshana 4th Edition in Bangalore  

Anveshana 2nd Edition in Hyderabad  

2015 - 16    Anveshana 5th Edition in Bangalore  

Anveshana 3rd Edition in Hyderabad  

Anveshana Launched in NCR-Delhi  

2016 - 17     Anveshana 6th Edition in Bangalore  

  Anveshana 4th Edition in Hyderabad  

  Anveshana 2nd Edition in NCR-Delhi 

2017 – 18    Anveshana 7th Edition in Bangalore  

  Anveshana 5th Edition in Hyderabad  

    Anveshana 3rd Edition in NCR-Delhi 
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PROJECT SCREENING COMMITTEE 

MG Subramanian  

MG Subramanian is an Advisor to Agastya International Foundation. He enjoys going around 
project sites-namely colleges where Anveshana’s projects are in progress interacting with 
young mentors and younger mentees pointing out the immense opportunities to teach and 
learn, to wonder and innovate.  
 
He is an engineer from IIT Madras and a PGDM from IIM 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’s 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 
structural 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  
Publications  

06 National  
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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INVITATION  
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PROGRAM CHART – DELHI-NCR 
14th February 2018 

2 pm to 3 pm  Student Registration                                         
(full team should be present)  

By Hamsa and Team 

3 pm to 3.30 pm  Briefing about Agastya & 
Anveshana  

By Mr. Suresh 

3 pm to 5 pm Students Project Stall set up Support by Dilip, Muniraju, 
Bhaskar, Zabbi  and Team 

5:00 PM Tea/snacks & break  at NSC canteen 

7.30 pm Dinner for participants at ISI canteen 

15th February 2018 
8 am to 8.45 am Breakfast for participants at ISI canteen 

10.30  am to 11.30 am   Inaugural Function  At the NSC auditorium  

11 am to 1 pm  a) Model Judging Process Begins                     
b) Schools students Visit 

By Jury Panel visiting and 
interacting each team in their 
respective stalls  

Open to School Students & 
Visitors - Students from various 
schools visit and interact with the 
project teams 
 

1 pm to 1.30 pm Lunch for participants At NSC Canteen 

1.30 pm to 4.30 pm  a) Models Judging continues                     
b) Schools students Visit 
continues 

By Jury Panel visiting and 
interacting each team in their 
respective stalls  
 

Open to School Students & 
Visitors- Students from various 
schools visit and interact with the 
project teams 
 

4.30 pm Tea/Snack Break At NSC canteen 
 

7.30 pm Dinner for participants At ISI canteen 
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16th February  2018  
8 am to 8.45 am Breakfast  At ISI canteen 

 

10 am to 1 pm Anveshana Fair - Schools students 
Visit 

Open to School Students & 
Visitors - Students from various 
schools visit and interact with the 
project teams 
 

1 pm to 1.30 pm Lunch for participants At NSC canteen 
 

1.30 pm to 3.45 pm Anveshana Fair - Schools students 
Visit 

Open to School Students & 
Visitors - Students from various 
schools visit and interact with the 
project teams 
 

3 pm to 4 pm  Valedictory Function  
 

At the NSC auditorium  

5:00 PM Tea/Snack Break NSC canteen 
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PROJECT EXHIBITED IN THE FAIR 

S.N 
PROJECT 

CODE 
 PROJECT NAME  

COLLEGE NAME/SCHOOL NAME 

1 AS-D-E-01 
Eco-Friendly 
Refrigerator 

Mangalmay Institute of Engineering and Technology, 
Greater Noida 

Chetram Sharma Girls Inter College, Sec-45, Noida 

2 AS-D-E-02 
URJAVAAN - 
Regenerative Bike 

IMS Engineering College, Ghaziabad 

Uppar Primary School, Dasna Gate, Ghaziabad 

3 AS-D-E-03 
Energy by Moving 
Train 

IMS Engineering College, Ghaziabad 

Uppar Primary School, Dasna Gate, Ghaziabad 

4 AS-D-E-04 
Noise to Electricity 
Conversion 

NIET, Greater Noida 

RSS International School, Setor -45, Noida 

5 
AS-D-WM-

05 
Waste Water as 
Fertilizers 

NIET, Greater Noida 

Navjeevan Inter College, Bhangel, Noida 

6 
AS-D-WM-

06 
Latest Design of 
Chimney   

NIET, Greater Noida 

Navjeevan Inter College, Bhangel, Noida 

7 
AS-D-WM-

07 
Automated 
Trashcan 

Ajay Kumar Garg Engineering College, Ghaziabad 

Uppar Primary School, Kaila( Balak), Ghaziabad 

8 
AS-D-WM-

08 
Pervious Concrete 

GL Bajaj Institute of Technology and Management 

RSS International School, Sector -45, Noida 

9 
AS-D-WM-

09 
Plasma Pyrolysis 
Technology 

Sharda University 

RSS International School, Sector -45, Noida 

10 AS-D-W-10 
Farmer Support 
System 

Ajay Kumar Garg Engineering College, Ghaziabad 

Kendirya Vidyalaya, Nehru Nagar, Ghaziabad 

P.C. Senior Secondary School, Ghaziabad 

11 AS-D-W-11 MASVIK-1 
GD Goenka University, Sohna Road, Gurgaon 

Govt Boys Sr Sec School, Dev Nagar, Delhi 

12 AS-D-A-12 CLEARO Air Purifier 
Ajay Kumar Garg Engineering College, Ghaziabad 

Uppar Primary School, Kaila( Balak), Ghaziabad 

13 AS-D-G-13 
VCR System Using 
Water Cooled 

NIET, Greater Noida 

Navjeevan Inter College, Bhangel, Noida 

14 AS-D-G-14 Weighing in Motion 
NIET, Greater Noida 

Navjeevan Inter College, Bhangel, Noida 

15 AS-D-G-15 
Automatic Accident 
Avoiding Vehicle 

Mangalmay Institute of Engineering and Technology, 
Greater Noida 

Chetram Sharma Girls Inter College, Sec-45, Noida 

16 AS-D-G-16 
Wheel Chair (by 
Voice Control) 

Mangalmay Institute of Engineering and Technology, 
Greater Noida 

Chetram Sharma Girls Inter College, Sec-45, Noida 



Anveshana 2017-18- DELHI-NCR- Abstract Book     Page 18 of 151 
 
 

17 AS-D-G-17 Bio ATM 
GL Bajaj Institute of Technology and Management 

RSS International School, Sector -45, Noida 

18 AS-D-G-18 The SOSHELL 
GL Bajaj Institute of Technology and Management 

RSS International School, Sector -45, Noida 

19 AS-D-G-19 
Trespassing 
Detector 

Bharati Vidyapeeth's College of Engineering , Delhi 

Govt Co-Ed Senior Secondary School, Magolpur Kalan, 
Delhi 

20 AS-D-G-20 
Conserve Energy in 
Traffics 

Bharati Vidyapeeth's College of Engineering , Delhi 

Govt Co-Ed Senior Secondary School, Magolpur Kalan, 
Delhi 

21 AS-D-G-21 Smart Street Light 
NIET, Greater Noida 

Navjeevan Inter College, Bhangel, Noida 

22 AS-D-G-22 The Third Eye 
KIIT College of Engineering, Gurgaon 

Govt Boys Sr Sec School, Dev Nagar, Delhi 

23 AS-D-G-23 The Bionic Hand 
Poornima College of Engineering, Jaipur 

Govt Senior Secondary School, Sanganer, Jaipur 

24 AS-D-G-24 
World Cloud for 
Events 

GD Goenka University, Sohna Road, Gurgaon 

Govt Model Sanskriti Sr. Sec. School, Sushant Lok, 
Gurgaon 

25 AS-D-G-25 Cabriolet VECHI-EEE 
IMS Engineering College, Ghaziabad 

Uppar Primary School, Dasna Gate, Ghaziabad 

26 AS-D-G-26 
Automatic 
Refrigerator 

IMS Engineering College, Ghaziabad 

Uppar Primary School, Dasna Gate, Ghaziabad 
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1. ECO-FRIENDLY REFRIGERATOR 

COLLEGE   
MANGALMAY INSTITUTE OF ENGINEERING AND TECHNOLOGY, 

GREATER NOIDA 

GUIDE MR. VIKAS WANKAR 

COLLEGE 

STUDENTS 
HRITIK SHARMA,GOKUL MOHAN GOPAL 

SCHOOL  

STUDENTS 
PRIYA SHARMA, NISHA  

 

ABSTACT 

The global warming and depletion of ozone layer is the main concerns in the 

today’s world. The use of refrigerants in refrigerators contains the 

chlorofluorocarbons, in which the chlorine atoms are responsible for the 

depletion of ozone layer. So the use of eco –friendly refrigerator is the small 

contribution to save our planets and full fill our needs. 

 

HYPOTHESIS 

The principle of eco-friendly refrigerator is the same as the cooling of water in 

the earthen pot. The main phenomenon involved is the evaporation of water 

from the upper surfaced. The rate of evaporation is improved by the use of 

forced convection by using a fan. 

 

METHOD 
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The conventional cooling systems are used now a days are requires the 

refrigerants, whose phase takes place in heat exchanging and compressor are 

required for the compression of refrigerant. The compressor required more 

power and space. 

 

The refrigerant is also not eco – friendly and increases the global warming and 

major cause of depletion of ozone layer. 

 

The eco- friendly refrigerator is based on phenomenon – evaporation of water. 

Since evaporation is the process of converting liquid into vapour below boiling 

point. The amount of heat required to change its phase is called latent. 

 

In the eco-friendly refrigerator there is no need of compressor and refrigerant. 

However the efficiency is low. Thus they can be used in niche applications 

where there are unique advantages outweigh their low efficiency. 

 

EASE OF USE 

 

The eco-friendly refrigerator is easy to use. An increasing surge in the demand of 

refrigeration has been noticed e.g. air conditioning , food preservation, vaccine 

storage, medical services and cooling of electronic devices to an increase in 

consumption of electricity which is a contributing factor for global warming and 

climate change. 

 

The eco-friendly refrigeration is a beneficial alternative as it does not use any 

electricity- can operate from solar and less electricity for pump only. For cooling 
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applications and meeting our present’s energy challenges. Further it is quite in 

operation, in addition to this, there is no use of refrigerant which causes ozone 

depletion, the chlorofluorocarbons, potentially offering a more environmental 

friendly alternative to conventional refrigeration. 

 

The eco-friendly refrigerator can be used as: 

 Cold storage for – foods and beverages, beauty products, cooling of 

drinking water. 

 

The system comprising of:- 

1. Water pump that maintains the continuously flow of water for evaporation. 

2. Fan is used to increase the rate of evaporation. 

3. Solar plate for driving fan. 

4. The structure is made of baked clay, with galvanized iron sheet and wooden 

frame. 

Eco friendly refrigerator 
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The pump flow the water from the base tank to the top which continuously wet 

the walls of the refrigerator. The refrigerator wall consists of 3 layers- 

 

Inner layer is galvanised iron sheet, middle baked clay and outer layer is of jute. 

The jute layer is used to retain the water for some time so that it can evaporate. 

The baked clay layer provide the porous effect. 

 

The water above the walls evaporate continuously by the surrounding air. For 

the evaporation the water need some heat to change its phase. This heat is 

known as latent heat of evaporation, the outer layer water takes this heat from 

the inside air through the walls and evaporate. Since the inner air lost some heat 

continuously its temperature lowers down and provide cooling effect inside the 

refrigerator chamber. 

 

The lowering in temperature depends upon the rate of temperature also. The 

rate of evaporation is increased by providing a fan operating from solar panel 

by the phenomenon of forced convection. The pump can also be driven by 

solar if battery of high voltage is provided. 

 

ADVANTAGES 

 

1. The eco-friendly refrigerator is safe as no heating components, no flames, 

no refrigerants or toxic agent used. 

2. Easy service –parts can be replaced easily, lower price  and compact size 

SUMMARY 

 

This system can be very useful in niche applications where there are unique 

advantages outweigh their low efficiency as there efficiency is low. 

This is helpful in saving our planet without compromising our present’s needs. 

 

COST 

 

The cost of eco-friendly refrigerator is very economical as it is the cost of the 

various devices that are used in the project. The implementation of this project 

idea on large scale units would reduce the cost and size of per unit. The project 

would cost an amount of Rs 4000 (approx.) 



Anveshana 2017-18- DELHI-NCR- Abstract Book     Page 23 of 151 
 
 

2. URJAVAAN - REGENERATIVE BIKE 
 

COLLEGE  IMS ENGINEERING COLLEGE, GHAZIABAD 

GUIDE MR. ATUL KUMAR KUSHWAHA 

COLLEGE 

STUDENTS 

AAKASH SHARMA. ADITYA CHOUDHARY 

SCHOOL  

STUDENTS 

SHIVA, FAISAL 

 

ABSTRACT 

 

The project attempts to counter the prevailing problem of Pollution and high fuel 

prices by using not 1or 2 but a total of 5 non-conventional sources of energy. All 

the various forms of energy which were being wasted before is now being 

channelized and converted into electrical energy and saved into the Battery. 

The bike Urjavaan is an electricity based bike which is designed to go for an 

extra distance by Charging its battery as we move towards the destination. All 

the sources of energy in the bike are Environment friendly and will not cause any 

type of pollution but rather it will use noise pollution as its Source, wind energy, 

solar energy and power generation via dynamo being other. The vehicle comes 

into motion by taking up energy from the solar panel, wind turbine, microphone, 

dynamo on the suspension and a dynamo mechanically connected to rear 

wheel. It is designed to replace the present electric as well as fossil fuel engines 

as it tops them both by being long lasting and environment friendly. 

 

HYPOTHESIS 

 

The principle of URJAVAAN-REGENERATIVE BIKE is based on the basic concept of 

energy conservation and energy harnessing .With the very basic concept 

“ENERGY CANNOT BE CREATED NOR DESTROYED IT CAN ONLY BE TRANSFORMED 

FROM ONE FORM TO ANOTHER” we have rooted the basics of our bike and are 

transforming and converting some of the conventional sources into electrical 

energy and using it as a fuel to our bike, which in return makes it eco-friendly 

also. 

 

METHOD 

 

Since the beginning of conventional engine, scientists have been trying hard to 

remove the demerits of the engine of creating air pollution and noise pollution 
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.with the invention of Electric vehicles, inventors got a direction for 

improvement, this gave rise to Hybrid Electric Vehicles, these HEV(s) were not 

only able to compensate for the pollution problems but in some cases these 

HEV(s) are able to outperform the conventional engines. 

The HEV(s) are simply battery operated vehicles which work on the potential 

energy stored in the battery, as the potential in the battery depletes the vehicle 

stops. 

 

The next challenge was to increase the potential of the batteries or to revitalize 

them as we go.With both the technologies are under development and 

progress simultaneously, Urjavaan mainly focuses on the later. 

 

Urjavaan is the type of HEV that generates electricity for storing in the battery as 

it is being operated. It uses various disguised sources of energy and use it to 

convert it into electrical energy and storing it in the battery. 

 

SOLAR CELLS    

 

Solar electric systems use solar cells to convert the Sun's radiant energy into 

electricity. This is done using a principle known as the photovoltaic effect. The 

photovoltaic effect is closely related to the photoelectric effect. In either case, 

light is absorbed, causing excitation of an electron or other charge carrier to a 

higher-energy state. The main distinction is that the term photoelectric effect is 

now usually used when the electron is ejected out of the material (usually into a 

vacuum) and photovoltaic effect used when the excited charge carrier is still 

contained within the material. In either case, an electric potential (or voltage) is 

produced by the separation of charges, and the light has to have a sufficient 

energy to overcome the potential barrier for excitation. The physical essence of 

the difference is usually that photoelectric emission separates the charges by 

ballistic conduction and photovoltaic emission separates them by diffusion, but 

some "hot carrier" photovoltaic device concepts blur even this line of distinction. 

 

ELECTRICAL ENERGY THROUGH SOUND 

 

We all know sound energy is a mechanical energy which travel in the form of 

wave, mechanical wave that is an oscillation of pressure which need medium 

to travel i.e. it could not travel through vacuum as it need medium. Through 

liquid and gas state sound is transmitted as longitudinal wave whereas through 

solid it could be transmitted as both longitudinal wave and transverse wave. 

Longitudinal waves are of alternating pressure deviation from the equilibrium 

pressure, causing local region of compression and rarefaction, while transverse 

wave (in solid) are waves of alternating shear and stress at right angle to the 
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direction of propagation. When sound wave travel through a medium mater in 

that medium is periodically displaced and thus oscillates with sound wave. The 

sound wave displace back and forth between the potential energy of 

compression or lateral displacement strain of the matter and the kinetic energy  

 

of the oscillation. As sound energy is a mechanical energy it could be 

converted into electricity as mechanical energy could be converted into 

electricity by the law of thermodynamics. Sound energy could be easily 

converted into heat energy which could be easily converted into electricity but 

it is not highly efficient as the loss in conversion will be more whereas the other 

method is converting sound energy to electricity by piezo electric material, 

piezo electric materials are the crystal which converts mechanical strain to 

electric energy by such method. So we could see that sound as a form of 

mechanical energy and according to third law of thermodynamics mechanical 

energy could be converted into electric energy. 

 

THTOUGH SUSPENSION 

 

Regenerative shock absorber is a type of suspension system that converts 

parasitic intermittent linear motion & vibration into useful energy, such as 

electricity. Conventional shock absorber simply dissipate these energy as heat. 

In our project, we use shock absorber, rack & pinion arrangement and dynamo. 

As shock absorber effect formed, spring is compressed. Linear movement of 

crank is converted into the rotary motion due to pinion moves as the rack is 

meshed with pinion and the pinion is mounted on the shaft which is connected 

to shaft of dynamo due to this arrangement, rotary motion of pinion is used to 

rotate dynamo. As dynamo rotation leads to generation of energy. And these 

energy is used to charge the battery and these store energy is use for different 

vehicle accessories like power window, lights & air conditioners etc. this energy 

applicable in most of the military vehicles, race automobiles & maximum 

suspension system.  

 

DYNAMO IN BRAKES 

 

Dynamo (again, generator) to generate power when you'd otherwise waste it. 

Everybody wastes energy even in an electric car when they hit the brakes. 

There, you're converting all that energy you'd built up in motion over to pure 

wasteful, useless heat by using friction on the discs/drums in the brakes. That's 

why disc brakes are vented and why they fade because they heat up and 

because that heat can hurt their effectiveness when it gets too great. So... you 

can use your generator ONLY when you want to stop the car, converting your 
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energy of motion to electricity to charge the batteries instead of converting it to 

heat in the brakes.  

 

WIND ENERGY 

 

A wind turbine captures the wind to produce energy. The wind makes the rotor 

spin; as the rotor spins, the movement of the blades drives a generator that 

creates energy. The motion of the wind turbine turning is called kinetic energy, 

this power is converted into electricity. 

 

EXPERIMENT 

 

The system we designed is a hybrid electric bike. The project has a number of 

benefits to both the team members as well as external benefits through 

increasing awareness of alternative transportation modes. Despite the 

environmental friendliness of the project or the projected benefits of more 

people relying on non-polluting modes of transport, the main reason we 

selected the project was for the level of interaction between us, the engineers, 

and our product. Designing a transportation vehicle requires consideration of 

mechanical objectives, electrical objectives, safety criteria, comfort, user 

friendliness as well as an array of other objectives which may conflict under 

various circumstances. We hoped that through navigating our way through this 

vast set of criteria the satisfaction of completing the project would be much 

greater than other projects we could have selected. 
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The obvious goals of our system are to ensure efficiency of operation, and to 

meet the drive requirements. Given the types of sprockets available, the size of 

the motor we anticipated, safety concerns, and legal limits on the speed of 

motorized bikes, we determined that the maximum speed of the bike would be 

≈ 28mph. Given only these goals, the design would have been much easier. 

 

An expanded set of goals included designing a system capable of 

regeneration, and to minimize the weight and size of components to maintain 

the character of a normal mechanical bike, when desired. Given the limitations 

of space, the design became much more difficult. The most critical of our 

objectives was to meet the forward drive requirements under a range of 

conditions (acceleration, hill-climbing, wet conditions). However, designing a 

system capable of regeneration determined the types of components we 

could use within our power-transmission system. Regeneration required that all 

the components be rigidly connected, so we could not use free-wheeling 

sprockets to reduce the effects of motor drag and maintain the character of a 

normal bike when the motor is turned off. We added another layer of 

complexity to the system by using an electromagnetic clutch to try and avoid 

the effects of motor drag. 

 

The power transmission system consists of the motor, timing belt drive 

components, the clutch assembly, the chain sprockets and the rear wheel. 

However, before we could select these components, we performed some basic 

calculations relating energy transfer through the system. Primarily we focused on 

the current requirements of the system, and a number of torque-speed 

relationships. Both the acceleration on flat ground and hill climbing ability of the 

system depend on how much torque can be delivered by the various system 

components. Before we could size the motor and batteries, we needed to 

estimate when the motor would demand the most current and the duration that 

it would draw its peak current. These situations would be at startup 

(acceleration) and when climbing a gradient. The main components affected 

by the following calculations are the motor and the battery. However, in order 

to maintain the order of the paper, we will focus on the motor, its 

characterization, and the subsequent power transmission components. 

 

Battery                               

As they are inexpensive compared to newer technologies, lead–acid batteries 

are widely used even when surge current is not important and other designs 

could provide higher energy densities. Large-format lead–acid designs are 

widely used for storage in backup power supplies in cell phone towers, high-

availability settings like hospitals, and stand-alone power systems. For these roles, 

modified versions of the standard cell may be used to improve storage times 
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and reduce maintenance requirements. Here we use four 12V battery, which 

connected in series which gives the output of 48V, 3A 

Solar panel                                            

Solar panels arranged to generate commercial electricity, are becoming more 

and more frequent these days. While still between 2-5 times as expensive to 

produce as electricity from fossil fuels, electricity generated from solar panels is 

free, nearly infinitely abundant, and non-polluting. Many environmentally-

minded communities across America have set up solar power stations to help 

generate private or commercial solar energy. We use one 48V solar panel.   

 

DC Generator  

Electrical power generators, also known as alternators, transform mechanical 

energy into electrical energy. They can be used for backup or emergency 

power or as an alternator on board a vehicle. Generators can produce either 

AC or DC power. We use 48Volt DC generator which is inbuilt on the rear wheel.  

 

Motor  

DC motors are electric motors that are powered by direct current (DC), such as 

from a battery or DC power supply. Their commutation can be brushed or 

brushless. The speed of a brushed DC motor can be controlled by changing the 

voltage alone. DC motors better suited for equipment ranging from 12VDC 

systems in automobiles to conveyor motors, both which require fine speed 

control for a range of speeds above and below the rated speeds. We use 48 

Volt brushless DC generator.  
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SUMMARY 

 

Air pollution and sound pollution as well affects the human health. Due to this 

fact we have to take sufficient steps for the maximum utilization of renewable 

energy. So that this vehicle help to reduce pollution and use of fossil fuels An 

important technology used is that the vehicle consists of an emergency 

breaking system and it recaptures the wasted energy due to inertia force and its 

helps in vehicle motion which increase the efficiency .The battery of this electric 

vehicle is charged by both voltage produced from the electric generator and 

solar panel and we have also given provision for electric charging during non- 

sun shine days 

 

COST 

 

One of the major factor governing this project is it's cost, since this is the cost of 

the various devices used for this project, as implementation on a large scale 

would require a nominal initial investment which can be easily obtained back 

as it is a one-time investment such as the energy produced is consumed in the 

bike itself as a fuel. On a small scale the project would cost an amount of 

₹35,000. 
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    3. ENERGY BY MOVING TRAIN 
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GUIDE  MRS. SULEKHA SAXENA 

COLLEGE 

STUDENT 
AVINESH RANJAN ; AMAN KUMAR SINGH 

SCHOOL 

STUDENT 
BHARAT KUMAR ; MOHIT 

 

ABSTRACT 

 

In India the annual per capita consumption of energy is approx 1010KWH and a 

large amount of electricity (2.5 billion units) is being used in the railway sector to 

power up the train and lot of other resources like diesel is used to power the ac 

coaches and the other coaches of the train. So as the demand is steadily rising 

we search for alternate source of energy production to use in this direction. 

 

HYPOTHESIS 

 

The method of generating energy by tapping wind pressure generated by 

moving train through a similar setup of a windmill with only difference being the 

setup being installed in the train  itself and over head wind tunnels over the 

engine. This uses the same wind energy conversion into electrical energy 

conversion just as in a windmill. 

 

METHOD 

1. CONVERTING KINETIC ENERGY OF WIND TO MECHANICAL ENERGY 

Using blade installed in the turbine which is a rotating component. It converts 

kinetic energy in to the mechanical energy. Blade is design aerodynamically 

to work on the principle of lift and drag to convert kinetic energy of wind into 

mechanical energy through shaft. The blade move due to Newton’s Third 

law and Bernoulli Effect 

 

2. CONVERTING MECHANICAL ENERGY TO ELECTRICAL ENERGY 

Generator is the unit of wind turbine that converts mechanical energy into 

electrical energy. Generator is the next state in the supply of energy from the 
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wind turbine to the coaches of the train through distributor circuit. The 

generated electricity can be stored in batteries for use when the train stops. 

POWER PRODUCTION 

THE KINETIC ENERGY OF THE WIN D 

E=f.mspec.v3 

Where, E=kinetic energy 

    Mspec=the specific mass of air 

    V= velocity of air 

     f=calculating factor 

 

Power of the wind 

POWER = (density of air x swept area x velocity cubed)/2 

EXPERIMENT 

 OVER HEAD WIND TUNNELS 

 WIND TURBINE 

 ROTATING BLADE FAN 

 DISTRIBUTING CIRCUIT 

 STORAGE CELLS 

 TRANSMISSION NETWORK 

 TRAIN 

SUMMARY 

 

This system can be very useful in area where it is difficult to lay electric 

transmission lines and will also help in saving the natural resources as diesel, coal 

etc. There is a huge potential for approx. 14500 trains daily running over 63208 

routes km of track. This method would be capable to generate 1,481,000 

megawatt (MW) of power alone in India. 

 

COST 

 

For the various devices used for this project as implementation on al large scale 

in real life world would require a good initial investment (approx. 8to 12 crores 

for single train) which can be later saved after the installation of the setup 

through all the saving and cost cutting for the railways in fuel. 

On a small scale the project would cost an amount of ₹7000. 
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4. NOISE TO ELECTRICITY CONVERSION 
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STUDENTS 

EKLAKH ANSARI ; DURGESH KUMAR SRIVASTAVA 
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ABSTRACT 
 

Today the demand of electricity is rapidly growing in this world and set to be 

doubled by 2030. So it is necessary to increase the supply of electric power and 

for that it is very essential to find other alternative methods to produce electric-

energy. And this project on “Conversion of Noise to Electricity” is to solve the 

energy crises. 
 

HYPOTHESIS 
 

The principle of Noise to Electricity Conversion Working is based on the 

oscillation created by the sound wave which can be further converted to 

electricity and as the frequency is high the movement will be fast due to it we 

will get appreciable amount of electric energy. This project uses microphone 

and piezoelectric crystal which converts noise into electrical. 
 

METHOD 
 

This project is to construct a Noise Battery (generation of electrical energy by 

noise pollution) and to study the current variation by different sound frequencies 

in front of speaker working as microphone under Faraday’s Law. 
 

The main idea behind this project is that now day’s there are so many vehicles 

running on the road’s with which there is a lot’s of noise pollution on the road. 

Government has made many rules to stop this but still it is same as before. We try 

to solve this problem, but we also cannot get the solution for this. So finally we 

decided that if we cannot stop this noise pollution, we can take use of this noise 

pollution in our daily life by generating electricity with it. The project appears to 

be very simple but the important basic electronic operations are very profound. 

http://www.final-yearproject.com/2013/12/mechanical-project-colpitts-oscillator.html
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Virtually every electronic circuit in our house uses one or more of the concepts 

we are about to consider. 
 

This project consists of condensed microphone, a conversion circuit, hold and 

stabilizer circuit. The conversion circuit has voice input is given to the condensed 

microphone and the output of microphone is given to the piezoelectric crystal 

due to piezoelectric effect the piezoelectric crystal convert the sound energy 

into the electrical energy, the output of the piezoelectric crystal is given to the 

non-inverting terminal of the op-amp and there is feedback at the inverting 

terminal of the op-amp which regulates the output of the microphone. The 

output of the op-amp is given as input to the transistor (BC547) here transistor 

acts as a switch, when the input is given to the transistor it will act as an ON 

switch. The output of the transistor is given to the feedback terminal of the IC 

(UCC 28600) in this IC it acts as a bridge hold circuit it hold the charge for few 

seconds and then it is deliver to the discharge circuit which consists of diode 

and capacitor. 

 

Conversion Circuit 

 
 

Hold & Stabilizer circuit 
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Project Setup 

 
 

SUMMARY 
 

This project can be very useful near the traffic area, industrial area where there 

is huge noise pollution which acts as the input to the microphone and the 

conversion is carried out by the circuit operation. This is a renewable project 

which utilize unwanted form of energy (Noise pollution) to the useful energy that 

is electric energy 

 

COST 
 

One of the major factor governing this project is its cost since this is the cost of 

the various devices used for this project as implementation on large scale would 

require a good investment. On small scale the project would cost an amount of 

₹800. 
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5. WASTE WATER AS FERTILIZER 
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ABSTRACT 

 

Due to abrupt rise in population, the consumption of mineral resources increases 

tremendously. In today’s scenario one of the resources which is widely use is 

water, it leads to create lots of waste every day. In India around 4200 million liter 

per day sewage water is generated, out of which some water was got treated 

in different sewage treatment plant. In this project we use the secondary 

sewage treated water for irrigation which will acts as fertilizers for soil. The 

contained of different nutrients are measured after the treatment of the waste 

water such as nitrogen, phosphorus, carbon, potassium, if contain of the macro 

nutrients are found to be more than extra mineral are added to water. The main 

requirement of the soil is macro nutrient which is transfer by the help of the 

fertilizers in today scenario. If we use waste water as fertilizer it will helps us to 

recharge ground water. 

 

INTRODUCTION 
 

The main function of wastewater treatment plants is to protect human health 

and the environment from excessive overloading of various pollutants. 

Domestic wastewater usually contains grey water (sullage), which is 

wastewater generated from washrooms, bathrooms, laundries, kitchens etc. It 

also contains black water made up of urine, excreta and flush water 

generated from toilets. In present scenario Municipal wastewater is one of the 

largest sources of pollution, by volume. Municipal waste-water normally 

receives treatment before being released into the environment. “The higher 

the level of treatment provided by a wastewater treatment plant, the cleaner 

the effluent and the smaller the impact on the environment”. 

 

METHODS 
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The wastewater is first collected in a holding tank after which it is pumped into a 

trapezoidal-shaped bioreactor. The bioreactor is constructed by excavation 

and made waterproof. The under drain is laid at the base. The tank is then filled 

with layers of media and culture. The surface of the bioreactor contains rows of 

plants. A network of perforated pipes is constructed on the surface that spreads 

the incoming wastewater evenly over the surface of the bioreactor. Another set 

of pipes is also laid vertically extending into the bioreactor for aeration. 

 

Water is pumped over the bioreactor through the perforated pipe network and 

begins to trickle down the filtering media. The suspended solids in the 

wastewater are held back by the top media. As the water seeps through the 

rest of the layers, dissolved pollutants are removed, and finally treated water 

passes through an outlet at the bottom of the tank and is collected in a treated 

water storage tank constructed alongside. 

 

If required, recirculation pumps can be added to transport the water back into 

the bioreactor. This creates a second round of purification, obtaining the 

desired hydraulic retention and improved output water quality to the desired 

level. Shrubs and trees are planted on top of the bioreactor to act as bio-

indicators, organisms used to monitor the health of the environment. In this case 

the growth of these plants will determine their ecological health thereby 

indicating the quality of the recirculated water. 

 

This entire treatment process can be operated on a batch or in continuous 
mode and is based around three fundamental reactions (please refer fig.1) 

 

1. Respiration 
2. Mineral Weathering 
3. Photosynthesis 
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EXPERIMENT 
 

IIT BHU STP influent and effluent sample was tested in Environmental Engineering 
Lab of Civil Engineering Department of IIT BHU. The following tests were 
performed: - 
 

- BOD (Biochemical oxygen demand) 

- COD (Chemical oxygen demand) 

- pH test  
- Total Suspended Solids (TSS) 

- Total Coliform tests  
- Fecal Coliform tests 

- Ammonia Nitrogen 

- Total Kjedhal Nitrogen 

- Discharge analysis 

- Assessment of Plant Performance 
 
 

Significance of parameter measured 

 

1. BOD (Biochemical oxygen demand) - Is a chemical procedure for 

determining how fast biological organisms use up oxygen in a body of water. 

Dissolved oxygen required for the biological decomposition of organic matter. 

The oxygen consumed is related to the amount of bio-degradable waste. 
 

There are two stages of BOD test 
 

 Carbonaceous- It represents oxygen demand involved in the conversion 

of organic carbon to carbon dioxide. 

Organic Carbon + O2  CO2  
 Nitrogenous- It represent a combined carbonaceous plus nitrogenous 

demand when organic nitrogen, ammonia, and nitrite are converted to 
nitrate 

 
 

1.1. Factors affecting BOD are as follow:- 
 

 BOD increase with temperature. 

 BOD rate constant 

 The nature of the water 

 The ability of the organism is the system to utilize the waste 
 
 

1.2. Formula: - BOD= ((DO)0 – (DO)5)/P 
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1.3. Procedure: - (Ref. IS CODE 3025 (part 44) 1993) 

 

1. Take water sample from STP. 

2. Take 12- BOD bottle. 6- BOD bottle for test after 5 day and 6- BOD bottle 

for the test at 0 day 

3. Take 4L aerated distilled water in a beaker.  
4. Dilution Water- Add MgSO4, Ferric Chloride, Calcium chloride, and 

Phosphate buffer (each 1ml for 1L) 

5. Then fill BOD bottle for blank titration. Keep 2 bottles for day 5 and 2 

bottles for day 0 

6. Take 2 beaker fills with the left dilute water. (1400 ml) 

7. Do 2% dilution i.e. 1400*2/100= 28ml. 

8. Add 28ml of effluent in one beaker and influent in one beaker.  
9. Now fill 4 BOD bottle for effluent and 4 for influent. Keep 2 bottles of each 

for Day 5 

10. Now we have 6 samples.  
11. Add 1st MnSO4 to each bottle 2ml and then add KI to each bottle 2ml a 

brown ppt. is formed at the bottom. 

12. Now add conc. H2SO4 2ml to each bottle.  
13. Ppt. dissolves in the solution and form red color solution which shows that 

there is BOD present in the sample.  
14. If the solution turns white it shows that no BOD present which is impossible. 

15. Now take 203ml for titration.  
16. Take Na2S2O3 of N/40 standards in the burette. 

17. Add starch solution as indicator it turns solution to black.  
18. Do titrations the solution turn colorless? Note the reading 

1.4. Readings: - 
 

At Day 0 dissolve oxygen in sample (DO)0 

1. DOblank (0) = 7.5  
2. DOeffluent (0) = 6.7 

3. DOinfluent (0) = 7 
 

At Day 5 dissolve oxygen in sample (DO)5  
1. DOblank (5) = 7.3 

2. DOeffluent (5) = 6.5 

3. DOinfluent (5) = 5.9 

 

1.5. Result:- 

 BODinfluent = (7 - 5.9/.02) – (7.5 - 7.3) = 54.8mg/l 

 BODeffluent = 6.7 - 6.5/.02 – (7.5 – 7.3) = 9.8mg/l 
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2. COD (Chemical Oxygen Demand) - This test is carried out on the sewage to 

determine the extent of readily oxidizable organic matter, which is of two types:  
a. Organic matter which can be biologically oxidized is called biologically 

active 

b. Organic matter which cannot be oxidized biologically is called biologically 

inactive. 
 

COD gives the oxygen required for the complete oxidation of both 

biodegradable and non-biodegradable matter.  
1. COD is a measure of the oxygen equivalent of the organic matter 

content of a sample that is susceptible to oxidation by a strong chemical 
oxidant.  

2. It is an indirect method to measure the amount of organic compounds in 
water.  

It is expressed in milligrams per liter (mg/L), which indicates the mass of oxygen 

consumed per liter of solution 
 

2.1. Procedure: - (IS 3025 (part 58) 2006) 

1. Take 10ml sample of blank, effluent, and influent.  
2. Add 5ml standard K2Cr2O7 in each. 

3. Add 15ml H2SO4 in each. 

4. Add 0.2gm HgSO4 crystals in each. 

5. Heat the sample on the COD refluxing apparatus and water 

condensation starts. For 2 hours at 150 C  
6. Now take 100ml of distilled water, add 3.9gm Fe (NH4)2 (SO4)2. 6H2O and 

2ml conc. H2SO4. 
7. Add ferroin indicator to the sample and do the titration 

 
 

2.2. Formula: - COD= (V1 – V2) N*8000/V0 
 

V1= Volume of Fe (NH4)2 (SO4)2. 6H2O required for titration against blank in ml 

V2= Volume of Fe (NH4)2 (SO4)2. 6H2O required for titration against sample in ml 

V0= Volume of sample taken for test. 

N= Normality of Fe (NH4)2 (SO4)2. 6H2O. 
 

2.3. Readings: - 
 

V1 = 12.6ml 

V2 effluent = 11.4ml 

V2 influent = 11.0ml 
 

2.4. Results: - 
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 CODeffluent = (12.6 – 11.4) * 0.1 * 8000/ 10 = 96mg/l 

 CODinfluent = (12.6 – 11.0) * 0.1 * 8000/ 10 = 128mg/l 
 
 

3. pH test – It is the test use to alkalinity of the sample. Generally pH of treated 

water increase because in treatment of wastewater organic matter is removed 

that organic matter releases carbon dioxide when it reacted with dissolved 

oxygen, that carbon dioxide reacts with water to form carbonic acid which is 

weak acid, but after treatment this organic waste is removed it leads to 

increase in pH of water. So pH of influent is less than the pH of effluent. 
 

3.1. Procedure: - (IS 3025 (part 2) 1983) 

1. Take different buffer solution of different ph.  
2. Calibrate the digital pH meter properly. 

3. Shake the sample properly. 

4. Put electrode in these samples. 

5. Note down the readings 
 

3.2. Results: - 
 

 pH of influent = 6.88 

 pH of effluent = 7.33 
 
 

4. TSS (Total Suspended Solid) – The undissolved matter present in the effluent is 

referred as suspended solids. Determinations of suspended solids represent the 

pollution. (IS 3025 (part 18) 1984) 
 

4.1. Reading: -  

 TDS (Total dissolved solids) 

Before After 

Filtrate In= 29.3436gm 
Filtrate In= 
29.3665gm 

Filtrate Out= 39.7066gm 

Filtrate Out= 

39.7312gm 

 TDS In = 0.0229gm 

 TDS out = 0.0246gm 

 TS (Total Solids) 
Before After 

In= 29.3340gm In= 29.370 2gm 

Out= 39.7086gm Out= 39.7345gm 

 TS In = 0.0262gm 

 TS Out = 0.0259gm 
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4.2. Results: -  
 

 TSS In = (0.0262gm – 0.0229gm) / .05 = 66mg/L 

 TSS Out = (0.0259gm – 0.0246gm) / .05 = 26mg/L 
 

5. Total Coliform test- It is use to determine the bacteria contaminants in the 

water sample. 
 

5.1 Medium for Direct test: - (Standard methods) 

1. Tryptose 20gm 

2. Lactose 5gm  
3. Dipotassium Hydrogen Sulphate (K2HPO4) 2.75gm 

4. Potassium Dihydrogen phosphate (KH2PO4) 2.75gm 

5. NaCl 5gm 

6. Sodium Lauryl Sulphate 1gm 

7. Distilled water 
 

5.2 Procedure: - 

1. Fill 15 tubes each 10 ml with medium  
2. Sterilize these tubes at 125 C 

3. Cool down at room temperature. 

4. Add 10ml of sample in 5 tubes, 1ml of sample in 5 tubes, 0.1ml of sample in 

5 tubes. 

5. Keep at 35 C in BOD incubator for 24hr. 

6. Note down the readings in, how many tubes the bubble comes. 
 

5.3  Result: - 
 

All the tubes have bubble that means bacteria is greater than 1600 * 106 

 

6. Fecal Coliform Test- It is use to determine the fecal bacteria contaminants 

in the water sample. 
 

6.1. Medium for Direct test: - (Standard methods) 

1. Lactose 5gm 

2. Tryptone 20gm 

3. NaCl 5gm  
4. Salicin 0.5gm 

5. Polyethylene glycol P- isooctylphenyl ether (Triton X) 1ml 

6. Reagent grade water 1L 
 

6.2. Procedure: - 

1. Fill 15 tubes each 10 ml with medium 
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2. Sterilize these tubes at 125 C 

3. Cool down at room temperature. 

4. Add 10ml of sample in 5 tubes, 1ml of sample in 5 tubes, 0.1ml of sample in 

5 tubes. 

5. Keep at 44.5 C in BOD incubator for 24hr. 

6. Note down the readings in, how many tubes the bubble comes. 
 

6.3. Result: - 
 

All the tubes have bubble that means bacteria is greater than 1600 * 106 

 
7. Ammonia Nitrogen- It is use to determine the amount of ammonical nitrogen 
compound present in the water sample. 
 

7.1. Chemical required: - (IS 3025 (part 34) 1988)  
1. Digestion mixture- Add 134gm potassium sulphate (K2SO4) and 7.3gm 

cupric sulphate in 800ml water then add 134ml H2SO4 and make it 

1000ml.  
2. Borate buffer- Add 88ml 0.1N NaOH in 500ml distilled water then add 

9.5gm sodium tetraborate and make upto 1L.  
3. Add 4gm NaOH pallets in 1L distill water to make 0.1N NaOH 

4. Sodium hydroxide NaOH 6N (add 240gm NaOH in 1L distill water)  
5. NaOH- Na2S2O3 mixture. Dissolve 500gm NaOH with 25gm Na2S2O3 in 1L 

water. 

6. 4% Boric acid (add 40gm boric powder in 1L distills water). 

7. Mixed indicator- Take 0.02gm methyl red and 0.01gm bromocresol green 

in 100ml ethyl alcohol.  
8. 0.02N H2SO4/HCl (Take 917ml distill water and add 83ml con. HCl to 

prepare 1N HCl, dilute 1N acid by 50 times to make it 0.02N acid) 
 

7.2. Procedure: - 

1. Take 200ml sample in distillation tube.  
2. Add 25ml borate buffer in sample then add NaOH till the sample reached 

pH 9.5. 

3. Take 25ml 4% boric acid in conical flask and add 2- 3 drops on mixed 

indicator. 

4. Distill the sample for 6 min. and collect the condensate in boric acid. 

5. Titrate the condensate with 0.02N acid. 
 

7.3. Formula: - 

N (mg/L) = (sample titrate – blank titrate) * (Acid normality)*14.007*1000 / 

sample volume in ml 
 

7.4. Reading: - 
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 Blank = 2.2 

 IN = 10.3 

 OUT = 2.6 
 
 

7.5. Result: -  
 -NH3 (in) = (10.3 – 2.2) * 0.02 * 14.007 * 1000 / 10 = 22.69mg/L 

 -NH3 (out) = (2.6 – 2.2) * 0.02 * 14.007 * 1000 / 10 = 1.12mg/L 
 

8. Total Kjedhal Nitrogen: - It is used to find total ammonia nitrogen and 

nitrogen in water sample. 
 

8.1. Procedure: - (IS 3025 (part 34) 1988) 

1. Take 100ml sample in digestion tube and add 20ml digestion mixture. 

2. Digest the sample (start with 180 C and then to 350 C max.) till it reduces 

to 20ml and white fumes starts.  
3. Cool the digested sample then add 25ml NaOH- Na2S2O3 mixture. Distill it 

for 6 minutes and titrate the condensate.  
4. Take 25ml 4% boric acid in conical flask and add 2- 3 drops on mixed 

indicator. 

5. Distill the sample for 6 min. and collect the condensate in boric acid. 

6. Titrate the condensate with 0.02N acid. 
 

8.2. Formula: - 

N (mg/L) = (sample titrate – blank titrate) * (Acid normality)*14.007*1000 / 

sample volume in ml 
 

8.3. Reading: - 

 Blank = 2.6 

 IN = 16.9 

 OUT = 6 
 

8.4. Result: - 

 N (in) = (16.9 – 2.6) * 0.02 * 14.007 * 1000 / 100 = 40.06mg/L 

 N (out) = (6 – 2.6) * 0.02 * 14.007 * 1000 / 100 = 9.52mg/L 
 

9. Flow Data: - 
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9.1. Plant Design: - 

1. Collection Tank-1- Dimensions = 7m*10m*3m = 210KL 

2. Collection Tank-2 - Dimension = 7m*4m*2.2m = 61.6KL 

3. Collection Tank-3 - Dimension = 7m*3.5m*2.2m = 53.9KL  
4. Bioreactor-1 - Dimension = 17m*5.5m*2.2m = 205.7KL, No. of Orifice = 15*5= 

75 

5. Bioreactor-2 - Dimension = 17m*12.5m*2.2m = 467.5KL, No. of Orifice = 

15*12= 180 

 

9.2. Discharge Analysis- 

 IN-1 = 288KLD 

 Loading rate = 3.08 m/day 

 OUT-3 (final discharge) = 247KLD 
 

10. Total Phosphorus- Phosphorus occurs in natural waters and in wastewaters 

almost solely as phosphates. These are classified as orthophosphates, 

condensed phosphates (pyro-, meta-, and other polyphosphates), and 

organically bound phosphates. They occur in solution, in particles or detritus, or 

in the bodies of aquatic organisms. 
 

10.1 Reagents- 

a. Phenolphthalein indicator aqueous solution. 

b. Strong-acid solution: Prepare as directed in Section 4500-P.B.2b2). 
c. Ammonium molybdate reagent I: Dissolve 25 g (NH4)6Mo7O24⋅ 4H2O in 

175 mL distilled water. Cautiously add 280 mL conc H2SO4 to 400 mL 
distilled water. Cool, add molybdate solution, and dilute to 1 L.  

d. Stannous chloride reagent I: Dissolve 2.5 g fresh SnCl2⋅2H2O in 100 mL 
glycerol. Heat in a water bath and stir with a glass rod to hasten 
dissolution. This reagent is stable and requires neither preservatives nor 
special storage.  

e. Standard phosphate solution: Prepare as directed in Section 4500-P.C.3e. 

f. Reagents for extraction: 
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1. Benzene-isobutanol solvent: Mix equal volumes of 

benzene and isobutyl alcohol. (CAUTION—This 

solvent is highly flammable.)  
2. Ammonium molybdate reagent II: Dissolve 40.1 g (NH4)6Mo7O24⋅4H2O in 

approximately 500 mL distilled water. Slowly add 396 mL ammonium 
molybdate reagent I. Cool and dilute to 1L.  

3. Alcoholic sulfuric acid solution: Cautiously add 20 mL conc H2SO4 to 980 
mL methyl alcohol with continuous mixing.  

4. Dilute stannous chloride reagent II: Mix 8 mL stannous chloride reagent I 

with 50 mL glycerol. This reagent is stable for at least 6 months. 
 

10.2. Procedure- 

a. Preliminary sample treatment: To 100 mL sample containing not more than 

200 μg P and free from color and turbidity, add 0.05 mL (1 drop) 

phenolphthalein indicator. If sample turns pink, add strong acid solution 

dropwise to discharge the color. If more than 0.25 mL (5 drops) is required, take 

a smaller sample and dilute to 100 mL with distilled water after first discharging 

the pink color with acid.  
b. Color development: Add, with thorough mixing after each addition, 4.0 mL 

molybdate reagent I and 0.5 mL (10 drops) stannous chloride reagent I. Rate of 

color development and intensity of color depend on temperature of the final 

solution, each 1°C increase producing about 1% increase in color. Hence, hold 

samples, standards, and reagents within 2°C of one another and in the 

temperature range between 20 and 30°C.  
c. Color measurement: After 10 min, but before 12 min, using the same specific 

interval for all determinations, measure color photometrically at 690 nm and 

compare with a calibration curve, using a distilled water blank. Light path 

lengths suitable for various concentration ranges are as follows: 
 
 
 
 
 

 

Always run a blank on reagents and distilled water. Because the color at first 

develops progressively and later fades, maintain equal timing conditions for 

samples and standards. Prepare at least one standard with each set of samples 

or once each day that tests are made. The calibration curve may deviate from 

a straight line at the upper concentrations of the 0.3 to 2.0-mg/L range.  
d. Extraction: When increased sensitivity is desired or interferences must be 

overcome, extract phosphate as follows: Pipet a 40-mL sample, or one diluted 

to that volume, into a 125-mL separatory funnel. Add 50.0 mL benzene-

isobutanol solvent and 15.0 mL molybdate reagent II. Close funnel at once and 



Anveshana 2017-18- DELHI-NCR- Abstract Book     Page 46 of 151 
 
 

shake vigorously for exactly 15 s. If condensed phosphate is present, any delay 

will increase its conversion to orthophosphate. Remove stopper and withdraw 

25.0 mL of separated organic layer, using a pipet with safety bulb. Transfer to a 

50-mL volumetric flask, add 15 to 16 mL alcoholic H2SO4 solution, swirl, add 0.50 

mL (10 drops) 
 

a. Direct procedure:  
 
 

 

b. Extraction procedure:  
 
 
 
 

10.3. Results- 
 

 P (IN) = 4.3mg/L 

 P (OUT) = 0.9mg/L 
 

SUMMARY 
 

Effiency of Plant Performance 

 BOD removal efficiency = 1 – (9.8 / 54.8) = 82.11% 

 COD removal efficiency = 1 – (96 / 128) = 25% 

 TSS removal efficiency = 1 – (26 / 66) = 39.39% 

 Ammonia nitrogen removal efficiency = 1 – (1.12 / 22.69) = 95.06% 

 Kjedhal nitrogen removal efficiency = 1 – (9.52 / 40.06) = 76.23% 

 Total Phosphorus = 1 – (.9 / 4.3) = 79% 

This water can be used as a fertilizer which helps to recharge ground water. 
 
 

COST 
 

The major cost for this project is for the installment of sewage treatment plant 

which require monitoring at regular interval of time. The cost for sewage 

treatment plant installment is around 4 lacs rupees. 
 
 
 
 
 
 
 
 
 



Anveshana 2017-18- DELHI-NCR- Abstract Book     Page 47 of 151 
 
 

6. LATEST DESIGN OF CHIMNEY   
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DEEPAK NAYAK, PAWAN KUMAR 

 

ABSTRACT 

 

Polluted air which comes from chimney after combustion mix in atmosphere 

and create air pollution. So to overcome this problem we have make some 

change in our project to make it unique. 

 

HYPOTHESIS 

 

The principle of latest design of chimney is based on the purification of air and 

to use the fertilizer obtained from wastage. 

 

METHOD 

 

Mainly the gases which comes out from chimney are N2,O2,CO,H2,SO2,Ar etc. 

The reactive gases are N2,H2,O2,CO2 etc. When these reactive gases cross 

through the 11st net then the react with phosphorous, potassium and FeSO4 

and a gel is obtained. The chemical formula of gel is BeCO3 we know that the 

temperature of chimney is high so this gel comes out from the product 

acceptor. In this mixture urea, DAP, NPK type fertilizer mixtures are present and 

we separate them from a mixture and use as a fertilizer. Those gases which do 

not stuck on the net comes from the purified net. The harmful element stuck on 

the purified net and a pure and fresh type air is obtained. 
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EXPERIMENT –  

WE USE IT IN BYK-in the silencer of bike we use the another net that is made by 

cu and zn . This is helpful for stopping air pollution because in present time air 

pollution is one of the biggest reason for harming the homo sapience 

 

 
“    THIS IS THE GIVEN PICTURE THAT HOW WE USE IN THE VIECHELS SILENSOR” 

FOR DOMESTIC USE –As we know that in home purpose we also use it because in 

winter we use allay in our home that give use sufficient heat for warming our 

body. So we can say that we also use it domestic purpose. 

 

SUMMARY- This system can be very useful in household works. This method is 

useful in purification of air & to obtain fresh air. 

 

COST OF THIS PROJECT - one of the major factor governing this project is its cost 

since various devices are used in this which give the satisfaction result so in small 

scale, its cost is nearly 4500 rupees only. 
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7. AUTOMATED TRASHCAN 
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ABSTRACT 
 

India is growing and with it the mountains of waste its cities and villages are 

producing are also growing. Industrialization & Urbanization has resulted in 

escalation in quantities of waste generated in urban centers of India. India’s 

urban population produce a whopping 62 million tons of garbage every year,  

out of which only 11.9 million, that is 22-28% is treated, while about 31 million tons 

of waste is just dumped at the landfill sites without treatment. Current solid waste 

management systems are inefficient, with waste having a negative impact on 

public health, the environment and the economy. There is an urgent need for 

moving to more sustainable solid waste management, and this requires new 

management systems and facilities. So, this paper aims at improving the waste 

management system of Municipal Corporations by using Internet of Things (IoT). 

This paper deals with an automatic trashcan, which will update its status to the 

Municipality so that the garbage will be cleaned earlier to the overflow stage. If 

the level reaches the threshold value, an automatic message will be send to the 

municipality and the municipal worker which is nearest to the bin at that point 

of time. In addition, the trashcan will have an automatic waste separation 

system, which can separate the mixed municipal waste into certain categories 

like metal waste, dry and wet waste. 
 

HYPOTHESIS 
 

Waste can be separated on the basis of their metallic properties. Metal waste  

can be separated using a sensor (inductive sensor) which will detect the metals 
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and hence the metals are separated from non-metals. Further differentiation 

can be done using moisture sensor which will detect the wet and dry waste. 

METHOD 

 

Overflow Detection Module 

Ultrasonic sensor is fitted at the top of each trashcan. This ultrasonic sensor is 

connected to the Raspberry Pi GPIO pins. Once the bin gets full, this sensor will 

send a signal to the raspberry pi by making the corresponding pin of raspberry 

pi high. An admin portal for the municipality has been developed. Once the 

sensor sends the signal to the raspberry pi, the python program fed into the pi 

will be executed and it will update the status of the bin on the admin portal 

from "Empty" to "Full". Thus, the admin will be notified that the particular bin is full. 

 

Module for Optimization of fuel and time 

An android app has been developed for the municipal workers. All the workers 

working in the municipality are registered on this app. This app, after every 15 

minutes, will update the location of each worker in the worker's database. When 

the status of a particular bin changes from empty to full, the distance between 

the bin and each of the municipal worker is calculated by fetching latitude and 

longitude of each worker and bin from the bin and worker database. Then, the 

worker which is nearest to the bin is notified that bin at a particular location is 

filled and he/she has been assigned the duty for cleaning of the bin. In this way, 

worker will be able to reach the bin using least amount of fuel and time. 

 

Waste Segregation Module 

Waste Segregation Module deals with the separation of waste into three main 

categories: Dry Waste, Wet Waste and Metallic Waste. This module contains a 

box which receives the waste from outside. An inductive proximity sensor is fitted 

to the box to detect metallic waste and a capacitive sensor to separate dry 

and wet waste. A sliding plate is fitted beneath the box. The sliding motion to 

the plate is given by a servo motor. Three trash cans, one for each waste 

category, are placed on a platform present below the box and a servo motor 

provides the rotating motion to this platform. Once the sensors detect the 

waste, they send signals to the raspberry pi, informing it about the waste 

category. On the basis of the signals received, the raspberry pi rotates the 

platform having three bins to place the bin of correct category below the box. 

Then the plate slides out to allow the waste fall from the box to the bin. The 
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plate slides in after 2000 milliseconds beneath the box and the same waste 

separation process starts. 

 

EXPERIMENT 

 

Ultrasonic Sensors 

These sensors are fitted at the top of each bin and are used to detect the bin 

overflow. An Ultrasonic sensor is a device that can measure the distance to an 

object by using sound waves and thus, finds its use in overflow detection. 

 

Inductive Proximity Sensors 

A inductive proximity sensor can detect metal targets approaching the sensor, 

without physical contact with the target. These sensors are used to categorize 

waste as metallic waste. 

 

 
Capacitive Sensors 

Capacitive sensors are the sensors which can be used to detect wet waste and 

thus can be used for the separation of waste into dry and wet categories. 
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Raspberry Pi Model B Version 3 

The Raspberry Pi is a low cost, credit-card sized computer that plugs into a 

computer monitor or TV, and uses a standard keyboard and mouse. It’s 

capable of doing everything you’d expect a desktop computer to do, from 

browsing the internet and playing high-definition video, to making spreadsheets, 

word-processing, and playing games. This minicomputer serves as the brain of 

this project and does all the computing and processing. 

  

Servo Motors 

A servo motor is an electrical device which can push or rotate an object with 

great precision. If you want to rotate and object at some specific angles or 

distance, then you use servo motor. Servo motors work on servo mechanism that 

uses position feedback to control the speed and final position of the motor. 

Internally, a servo motor combines a motor, feedback circuit, controller and 

other electronic circuit. 

 

 

SUMMARY 
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Automated TrashCan for overflow detection, waste segregation and fuel & time 

optimization has been successfully implemented. Overflowing of trashcans can 

be prevented using this system. The fuel and time required for waste collection 

and transportation is reduced to minimum. Metallic, dry and wet waste can be 

recycled by transporting them to recycling plant. Wet organic waste can be 

biologically treated to form compost and biogas. 

 
 

COST 
 

One of the major factor governing this project is its cost since this is the cost of 

the various devices used for this project. The cost of project is ₹14,500. 
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8. PERVIOUS CONCRETE 
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ABSTRACT 

Pervious concrete is a tailored-property concrete with high water permeability 

which allow the passage of water to flow through easily through the existing 

interconnected large pore structure. The development of pervious concrete 

with reduced cement content and recycled concrete aggregate for 

sustainable permeable pavement construction. The properties of the pervious 

concrete were evaluated by determining the compressive strength, void 

content and water permeability under falling head. However, the binder 

materials type, age, aggregate size and test specimen shape had marginal 

effect on the strength–porosity relationship. The water permeability of pervious 

concrete is primarily influenced by the porosity and not affected by the use of 

recycled concrete aggregate in place of natural aggregate. 

In recent times, major cities around the world have experienced frequent 

flooding due to the combination of increased rainfall and reduced in 

permeable surface areas. With the increasing amount of built infrastructures 

such as residential and commercial buildings and decreasing permeable 

unpaved open areas, the storm water runoff is rapidly increased. As a 

consequence, the drainage system gets overloaded and flash flooding 

becomes inevitable, thus causing disruption to the road transport and flooding 

of basement car parks and shopping centres. In order to manage the storm 

water runoff in urban areas, an engineered solution is needed to avoid flash 

flooding. 

Pervious concrete system has advantages over impervious concrete in that it is 

effective in managing run-off from paved surfaces, prevent contamination in 

run-off water, and recharge aquifer, repelling salt water intrusion, control 

pollution in water seepage to ground water recharge thus, preventing 

subterranean storm water sewer drains, absorbs less heat than regular concrete 
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and asphalt, reduces the need for air conditioning. In most cases, its use should 

totally limit the need for detention and retention ponds, swales and more 

traditional storm water management devices By using pervious concrete, the 

ambient air temperature will be reduced, requiring less power to cool the 

building. In addition, costly storm water structures such as piping, inlets and 

ponds will be eliminated. 

HYPOTHESIS 

 

Pervious concrete may be used for paving, the open cell structures allow storm 

water to filter through the pavement and into the underlying soils. In other 

words, pervious concrete helps in protecting the surface of the pavement and 

its environment. 

 

The basic scientific and engineering principle involved is hydrological cycle, 

water management and concrete technology. 

 

PREPARATION OF PERVIOUS CONCRETE 

 

CONSTITUENTS OF CONCRETE 

If a constituent is to be suitable for a particular purpose, it is necessary to select 

the constituent materials and combine them in such a manner as to develop 

the special qualities required as economical as possible. The selection of 

materials and choice of method of construction is not easy, since many 

variables affect the quality of the concrete produced, and both quality and 

economy must be considered. The characteristics of concrete should be 

evaluated in relation to the required quality for any given construction purpose. 

 

1. CEMENT 

2. RECYCLED COARSE AGGREGATE 

3. WATER 

 

STRUCTURAL PERFORMANCE OF PERVIOUS CONCRETE 

For the evaluation of the structural performance of the pervious concrete in civil 

engineering construction, the effects of varying the aggregate size on the 

compressive strength and permeability and durability of pervious concrete were 

studied. This study covers the simple use of pervious concrete as pavement 

material in the construction of pedestrian walkways and parking lots. 

 

PREPARATION OF TEST SPECIMEN 
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Three batches of test specimen were produced from each of the aggregate 

size representing aggregate cement ratios of 6:1, 8:1 and 10:1 with no fines in 

the mixes. The materials were batched by weight as in Table below. As earlier 

stated, two different sizes of coarse aggregate (crushed stone or granite) were 

used in this study. The sizes are 3/8-inch (9.375 mm) and 3/4-inch (18.75 mm) 

granite. The specific gravity test carried out on the two aggregate sizes gave 

average value of 2.7. For the two aggregate sizes, the mix proportions were 

done by weight. From each of the batches, 8 of 150 mm concrete cubes were 

taken. The mix proportioning are as shown in Table below 

 

Ratio   Weight of aggregate 

       (kg) 

  Weight of     

cement (kg) 

Volume 

produced(m3) 

6:1 37.5 6.25 0.0025 

8:1 50.0 6.25 0.029 

10:1 62.5 6.25 0.033 

Mix Proportion by Weight of Aggregate and Cement 

 

The batched materials are thoroughly hand-mixed with water so as to obtain 

uniform and homogenous pervious concrete. Water/cement ratio of 0.4 was 

added to form a cement paste, ACI 211.3R (2002) stipulates that the ratio should 

be between 0.35 and 0.45. A total of 24 cubes were produced for each 

aggregate size for different mix ratio of 6:1, 8:1 and 10:1 of coarse aggregate 

and cement. 

 

COMPRESSIVE STRENGTH TEST 

The aim of the test is to determine the compressive strength of pervious 

concrete. The test was carried out in accordance with BS1881-108: 1983 and 

ACI 522R-10. The cubes were tested for compressive strength, at specify ages of 

7, 14, 21 and 28 days of curing. The compressive strength of pervious concrete is 

calculated thus: 

Compressive strength = (crushing load, kN)/(area of cross section, m2) 

 

PERMEABILITY TEST 

The permeability of pervious concrete was determined using a falling head 

permeability set. Water was allowed to flow through the sample, through a 

connected standpipe which provides the water head. Before starting the flow 

measurement, the samples were wrapped with polythene inside the cylinder. 

Then the test started by allowing water to flow through the sample until the 

water in the standpipe reached a given lower level. A constant time of 5 sec 



Anveshana 2017-18- DELHI-NCR- Abstract Book     Page 57 of 151 
 
 

was taken for the water to fall from one head to another in the standpipe. The 

standpipe was refilled and the test was repeated when water reached a lower 

level. The permeability of the pervious concrete sample was evaluated from the 

expression given below: 

     K=2.303(aL/A)(t2-t1)log(h1/h2) 

 

Where, 

a = the sample cross section area 

A = the cross section of the standpipe of diameter (d) = 0.95cm2 

L = the height of the pervious concrete sample 

(t2- t1) = change in time for water to fall from one level to another (5secs.) 

h1= upper water level 

h2= Lower water level 

D= diameter of sample (10.5 cm) 

d= diameter of standpipe (1.1 cm) 

CONSTRUCTION OF PERVIOUS PAVEMENT 

As with any pavement, proper subgrade preparation is important. The subgrade 

should be properly compacted to provide a uniform and stable surface. It is 

important to examine carefully the soils present on each project for both 

structural and drainage capacities before specifying a compaction range since 

soils differ in the way compaction affects infiltration rate. The level of 

compaction is typically 90% of Standard Proctor Maximum Dry Density (SPMDD). 

In some cases, pavement will be placed on a sub base of clean gravel or 

crushed stone, which may be used as a storm water storage basin. Proper 

curing is essential to the structural integrity of a pervious concrete pavement. 

The open structure and relatively rough surface of pervious concrete exposes 

more surface area of cement paste to evaporation, making curing even more 

essential than in conventional concreting. Curing ensures sufficient hydration of 

the cement paste to provide the necessary strength in the pavement section to 

prevent raveling. Curing should begin within 20 minutes after final consolidation 

and continue through 7 days. Plastic sheeting is typically used to cure pervious 

concrete pavements. 

 



Anveshana 2017-18- DELHI-NCR- Abstract Book     Page 58 of 151 
 
 

 
 

CONCLUSION 

Pervious concrete is a cost-effective and environmental friendly solution to 

support sustainable construction. Its ability to capture storm water and recharge 

ground water while reducing storm water runoff enables pervious concrete play 

a significant role. Due to its potential to reduce the runoff, it is commonly used 

as pavement material. The smaller the size of coarse aggregate should be able 

to produce a higher compressive strength and at the same time produce a 

higher permeability rate. The mixtures with higher aggregate/cement ratio 8:1 

and 10:1 are considered to be useful for a pavement that requires low 

compressive strength and high permeability rate. The ideal pervious concrete 

mix is expected to provide the maximum compressive strength, and the optimal 

infiltration rate. 
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9. PLASMA PIROLYSIS TECHNOLOGY 
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ABSTRACT 

 

The waste disposal system of medical waste is not well known to rural hospitals 

and low grade hospitals. Also, it might not be available or economically 

affordable in many parts. The CO2 emitted is not scrubbed properly. This may 

led to a situation of hazardous environment and many health diseases which is 

ironical with the availability of hospitals. This model can reduce this kind of 

situation and may create a clean disposing model. 

 

HYPOTHESIS  

 

 

Plasma pyrolysis technology is the disintegration of organic compound into 

gases and non- leachable solid residues in an oxygen-starved 

environment. Plasma pyrolysis utilizes large fraction of electrons, ions and 

excited molecules together with the high energy radiation for decomposing 

chemicals 

 

METHOD 

 

Plasma pyrolysis technology is the disintegration of organic compound into 

gases and non- leachable solid residues in an oxygen-starved environment. 

Plasma pyrolysis utilizes large fraction of electrons, ions and excited molecules 

together with the high energy radiation for decomposing chemicals. In addition, 

both the physical and chemical reactions occur rapidly in the plasma zone.  

In early 1990s, plasma pyrolysis emerged as a technology in the world, which 

provides a complete solution to destroy plastics, medical and other hazardous 

waste safely. The intense and versatile heat generation capabilities of plasma 

torches used in this technique enable it to dispose of all types of waste including 
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polymer waste, municipal solid waste, medical waste and hazardous waste in a 

safe and reliable manner. The plasma pyrolysis technology has demonstrated 

that the quantity of toxic compounds such as dioxins and furans in the emissions 

are below the prescribed limits of EPA, USA. In USA, plasma pyrolysis technology 

has been recognized as a non-incineration process. In this process the fourth 

state of matter i.e. plasmas (core temperature is 20,000°K) were used for 

dissociating molecular bonds. Plasma pyrolysis has recently been accepted as a 

technology alternative to incineration in USA. Plasma technology also falls in the 

category of non-burn technology and can be used for different categories of 

waste that cannot be treated with burn techniques. Various alternative 

treatment technologies for the disposal of medical waste are suggested and 

plasma pyrolysis has also been considered as a technology alternative to 

incineration. Solana and wasting house plasma systems are in use for the safe 

disposal of variety of waste stream.  

 

The plasma arc technology is a well-proven, well-demonstrated commercially 

viable technology, which is currently utilized in industrial plants worldwide. The 

Marc II plasma torch and heating system is the main piece of equipment for all 

of SOLENA Group's projects worldwide. Retech Incorporation of California and 

U.S. Department of Energy initiated a collaborative program to destroy a variety 

of waste using plasma arc technologies in 1989 and later in 1994 developed a 

rotating plasma furnace. The status of the thermal plasma technologies is 

reviewed recently by Pfender . Plascon, In-Flight Plasma Arc 

 

Following methodology was adopted for the execution of the proposed study.  

 

(i) The Plasma Pyrolysis System (15 Kg/hr capacity) was made available for the 

trial of plastic waste disposal at FCIPT, Gandhi Nagarar (Gujarat).  

(ii) Different types of plastic waste such as polyethylene bags, soiled plastic, 

metallized plastic, multi-layer plastic and PVC plastic have been used.  

 

(iii) Initial experiments were conducted by FCIPT team however; the final 

emission monitoring has been carried out jointly by FCIPT and Vimta Lab, 

Hyderabad.  

(iv)The sample collection and testing of dioxins, furans, from stack as well as from 

scrubber water and primary chamber residue and PM, S0x, NOx, CO from stack 

was carried out by M/s Vimta Lab and NIIST, Trivandrum.  

(v)A report on various plastic waste disposal trials using Plasma Pyrolysis 

Technology was prepared.  
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Plasma is a fourth state of matter after solid, liquid and gas. It is the most active 

state of matter. Hot plasma which is generated using plasma torch and power 

supply is used for the disposal of waste. There are two types of plasma arcs: 

transferred arc and non-transferred arc. In this case non-transferred arc has 

been selected because organic waste has been used. Graphite plasma torch is 

used for the disposal of plastic waste. Plasma torch has three graphite 

electrodes (one anode and two cathodes). These electrodes are connected 

with power supply. Plasma arc is produced among these electrodes. Plasma 

torch converts electrical energy into heat energy and this heat is used to heat 

the primary chamber. In plasma pyrolysis the most likely compounds which are 

produced include carbonaceous matter, methane, carbon monoxide, 

hydrogen, carbon dioxide and water molecules. The possible chemical 

reactions which take place during the pyrolysis of polyethylene are described 

below:  

 

[-CH2-CH2 -]n + H20 + Heat xCH4 + yH2 + zCO + Soot + higher HC (i)  

Polyethylene  

CH4 + H2O CO + 3H2 (ii)  

C + H2O CO + H2 (iii) 
 

EXPERIMENT:- 

 

Brief Description of Plasma Pyrolysis System and Process  

The plasma generation is carried out in plasma pyrolysis system as shown at 

Figure:  

 

 
 

Description of Plasma Pyrolysis System  

(i) Plasma torch & power supply: Plasma torch comprises of three graphite 

electrodes (one anode and two cathodes). DC power supply is used to 

produce plasma arc among these electrodes. Plasma torch converts electrical 
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energy into heat energy in an efficient manner. It is used to heat the primary 

chamber where pyrolysis takes place as shown in Figure 1.  

The graphite plasma torch produces non-transfer arc. Entire torch operation is 

auto-controlled to sustain continuous pyrolysis reaction. Graphite plasma torch 

used in the present set-up comprises of a tubular anode and two-rod shaped 

cathode. The 6  

 

Electrodes are mounted on holding arrangement. An arrangement is made to 

rotate cathodes in linear and angular motion. The electrodes are mounted at 

90' angle as shown in (Figure 2). The electrodes are powered by indigenously 

designed and fabricated 200 Ampere and 125 Volt power supply. The 

advantage of graphite plasma torch is that it does not require electrode 

cooling, which eliminates heat losses. In addition, one can strike and maintain 

the plasma in the absence of gas flow. The graphite plasma torch produces 

non-transfer arc. 

 
(ii) Feeder: Feeder has two door arrangements and it is used for feeding the 

waste material in primary chamber as shown in Figure 1. The feeder doors are 

opened and closed hydraulically. Steam is purged in the feeder to remove air.  

(iii) Primary chamber: It is a rectangular chamber made-up of mild steel and it 

has refractory lining to reduce heat losses (Figure 1). In primary chamber, waste 

is pyrolysed at high temperature (>1000ºC near pyrolysis zone and >650ºC close 

to chamber wall) is generated by plasma torch. After the pre-heating, organic 

waste is fed into the primary chamber where it is decomposed in oxygen 

starved environment. In primary (pyrolysis) chamber, gases such as methane, 

carbon monoxide, hydrogen, are produced.  

(iv) Secondary chamber: It is cylindrical chamber having refractory lining. In this 

chamber there is provision to mix air. One electrically operated igniter is 

mounted to ignite combustible gases that come out from primary chamber. The 

pyrolysis gases are combusted in secondary chamber which increases its 
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temperature between 800-1000°C. The product gases formed after the 

combustion reactions are primarily CO2 and water vapour.  

(v) Scrubbers: Venturi and secondary scrubbers are used for quenching as well 

as For scrubbing the gases. In scrubbing chamber 12pH NaOH solution is 

sprinkled using a pump. The hot gases comes out from the secondary chamber 

are quenched in venturi scrubber and finally scrubbed in the secondary 

scrubber.  

 

(vi) Induced draft fan and chimney: The gases such as CO2, H2O are released in 

the environment using induced draft fan.  
 

SUMMARY 

 

An arc is produced between the two electrodes using dc power supply. A high 

voltage, high frequency generator is used to strike the plasma. The magnetic 

field rotates the arc root at the anode to reduce electrode wear. N2 gas is 

employed to produce plasma. The required process temperature, 

approximately 900°C in the primary chamber, is attained rapidly. The pyrolysis 

gases are burned in the presence of excess air in the secondary chamber. 

Combustion of the pyrolysed gases takes place and a long flame is observed. 

The gas samples are collected at the outlet of the secondary chamber for 

analysis. After combustion, the hot gases are passed through a quencher-cum-

scrubber, where the gases are quenched in alkaline water (12 pH) which brings 

down their temperature to 80°C or less. In case chlorinated waste is pyrolysed, 

HCl is one of the gaseous components produced that is scrubbed-off by the 

alkaline solution. The quenching restricts recombination reactions which 

otherwise produce toxic compounds. The residual gases are released with the 

help of an induced draft fan and chimney. Destruction of Bacillus 

stearothermophilus and Bacillus subtilis bacteria grown on stainless-steel strips 

and exposed to the plasma environment in the primary chamber, has been 

demonstrated. 

 

COST 

 

One of the biggest drawback of this process is its high cost implementation. To 

cut this cost the miniature model would cost around 3000/-. 
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10. FARMER SUPPORT SYSTEM 
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ABSTRACT 

 

India is developing nation but still the major population of India reside in the rural 

areas. India is an agrarian land with the major population of India still practice 

farming as their major occupation and hence are dependent on rainfall to a 

large extent for the agriculture purpose. Irregular rainfall pattern has resulted in 

lots of farmers committing suicides or coming under heavy debt which 

ultimately is increasing poverty in India. As per the reports by National Crime 

Records Bureau of India 5,650 farmers committed suicide in 2014 alone with 

indebtedness being the major reason. Current rainfall prediction systems though 

predict the rainfall accurately yet are inefficient because the data is not 

available easily to the farmers. There is an urgent need to move to a better and 

a more efficient rainfall prediction and agricultural crisis management system. 

So, the aim of this project is to control the loss experienced by farmers by 

predicting the future rainfall with the help of machine learning models. This 

project provides all the data online and available to all the farmers along with 

various other suggestions like crop rotation, the optimum irrigation required and 

a module to address the queries if any experienced by the farmers 

 

HYPOTHESIS 

 

Rainfall is a complex phenomenon but every year it follows a trend like the rainy 

season where there is higher rainfall than every other month. There has been a 

constant trend that follows up every year then if we can predict the trend in 

which rainfall is going to occur then we can predict the values for the upcoming 

average rainfall for every month. 

 

METHOD 
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A. Collecting Data 

Collecting data of about 50 years of rainfall data from a government source 

and also collecting actual rainfall data from a small real time prototype using 

Arduino and temperature, humidity as well as rainfall sensors 

B. Pre Processing and Feature Engineering 

This is an approach in which dataset is pre-processed and analyzed to generate 

pattern and summarize the main characteristics by visual methods such as 

graphical or tabular representation and based on available old features and 

the domain knowledge of data, new features called as seasonal and trending 

features are generated. 

 

C. Training and Prediction 

Newly generated features (seasonal and trending) are given as input to train 

the intelligent system which works on the concept of time series model like 

ARIMA model or other models like ARIMAX which also enables us to include 

other features like precipitation , humidity, temperature etc. Now after training 

the machine, an area wise prediction about the rainfall is done. Based on the 

value produced by trained machine the prediction of rainfall/weather can be 

done and the output values are stored in the database for further use. 

 

 D. Collecting actual values 

A setup that will help to collect real time values of rainfall and some other 

factors affecting rainfall like Precipitation, Humidity, Temperature and soil 

moisture and also actual values of rainfall occurred will also be measured and 

fed to the machine learning model from time to time. In order to increase the 

accuracy of our prediction this step is crucial since it helps to predict future 

values of rainfall based on the most recent correct observed values. 

E. Developing an Easy to use Interface (Web/App) 

After all these steps an easy to use interface will be developed so that even 

farmers may be able to use these predictions according to their needs. 

EXPERIMENT 

 

Since rainfall is a complex phenomenon, it does not depend entirely only on the 

previous year of data. Various other factors like temperature, atmospheric 

pressure, soil moisture, humidity etc. also plays a prominent role in determining 

the rainfall. 
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Ultrasonic Sensors 

These sensors are fitted at the top of each rain gauge and are used to detect 

the water level. An Ultrasonic sensor is a device that can measure the distance 

to an object by using sound waves and thus, finds its use in depth measurement. 

BMP-180 Pressure Sensor 

A pressure sensor can detect atmospheric pressure and temperature. This 

project uses these sensors to record atmospheric pressure. 

DHT11 Temperature and Humidity Sensor 

DHT11 sensors can be used to record the temperature and humidity at a 

particular place. It is easily available and cheap and thus can be for recording 

the value of temperature and humidity at regular interval of time. 

Soil Moisture Sensor 

This sensor measures the moisture in the soil or any similar material when 

connected to Arduino or a similar device However they have a shorter lifespan.  

Arduino Uno R3 

Arduino board designs use a variety of microprocessors and controllers. The 

boards are equipped with sets of digital and analog input/output (I/O) pins that 

may be interfaced to various expansion boards (shields) and other circuits. The 

boards feature serial communications interfaces, including Universal Serial 

Bus (USB) on some models, which are also used for loading programs from 

personal computers. The microcontrollers are typically programmed using a 

dialect of features from the programming languages C and C++. In addition to 

using traditional compiler toolchains, the Arduino project provides an integrated 

development environment (IDE) based on the processing language project. 

SUMMARY: 
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Cost: 

One of the major factor governing this project is it's cost since this is the cost of 

the various devices used for this project as implementation on a large scale 

would require a good initial investment which can be easily obtained back by 

using some sensors for the various extra factors to be included for the prediction 

of the rainfall. On a small scale the project would cost an amount of 

approximately ₹5000. 
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11. MASVIK-1 
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ABSTRACT 

 

USA, one of the strongest economy in the world is largely dependent on 

agriculture. According to a published report, agriculture, food, and related 

industries contributed $992 billion to U.S gross domestic product (GDP) in 2015, a 

5.5-percent share and also lead to the employment to 21.0 million people and 

contributed to 11.1 percent of total U.S. employment. Direct on-farm 

employment accounted for about 2.6 million of these jobs, or 1.4 percent of U.S. 

employment. Employment in agriculture- and food-related industries supported 

another 18.4 million jobs. In India also the 17.9 percent of the share of GDP was 

from agriculture in 2014. So it can be considered that agriculture plays an 

important role in economy of both the developed countries as well as 

developing countries like ours. Our project in inspired by the recent event that 

unfortunately happens every year- the flood that took away all the crops and 

left farmers with full of tears, but on the other hand no water is available in high 

summers to even irrigate the crops efficiently. MASVIK - 1 maintains a water level 

which directs the water once the water level exceeds the desired level for a 

particular crops and later that water is used in irrigation of the crops. This project 

is made to benefit farmers in all possible ways with automatic systems. Our 

motive is to create the prototype of the farm lands which can be the future for 

the same. 

 

HYPOTHESIS 

 

The flood warning system is based on the humidity in the air and the increasing 

water level in the nearby rivers. Not only on the water level of water but for 

predicting is the flood the water pressure also observed continuously. Once the 

water enters the field the automatic pumps will start and will commute the 

water to the tank for storage purpose which can be used later. 
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METHOD 

 

The pressure sensor is mounted at one end of the pipe and is placed in the 

control box together with the other electronic components as shown in Figure 1. 

Air would be trapped inside the pipe when the setup is lowered in the water 

because of one closed end. Rise in water level would cause the air trapped 

inside the pipe to compress which would causes an increase in pressure in the 

air trapped inside the pipe. Hence the pressure measured by the sensor is then 

converted to height by Arduino. The threshold height value set would be chosen 

by the user with prior knowledge of the flood height in the particular area. This 

threshold value would vary with different locations where the system would be 

placed in. When the water level exceeds the threshold value set, emergency 

alert message would be sent to numbers stored in the phonebook of the sim 

which would contain numbers of people and contact of relevant authorities’ 

disaster management committee. These committees’ could quickly open up 

evacuations centers and carry out necessary steps to facilitate evacuation 

process and alert other relevant authorities such as fire authority, Red Cross and 

other aid agencies. 

 
Figure 1:- System setup 

 

Prerequisite research 

 

Different types of sensors such as level sensors and ultrasonic sensors were also 

researched The problem with ultrasonic and level sensors is that a low power 

consuming sensor has a very small measuring range, for example a 5V ultrasonic 

sensor typically has a ranges from 2cm to 3m. During severe flooding, water 

level reaches far beyond 5m from usual water level. If such sensors are used 

then they would be place about 3m above normal water height and hence will 

not be a perfect monitoring system. A level sensor to measure heights of more 



Anveshana 2017-18- DELHI-NCR- Abstract Book     Page 70 of 151 
 
 

than 5m requires AC input as these are mostly high power industrial based 

sensors. The system will no longer be considered as a standalone if it is 

connected to the grid. It will also not be logical if the system is to be placed in a 

remote area as extra cost will be incurred for connecting it to the national grid. 

Problems will also arise if the nearest power supply is kilometers away. The 

barometric pressure sensor used consumes very little power and at the same 

time has high resolution of 0.2Pa and high range 3kPa to 110kPa. It requires a 

3.3V input and comprises of an inbuilt analog to digital converter. A cylindrical 

pipe can be used to trap the air. Using a longer pipe will allow for a larger range 

of water level to be measured. The pressure changed can be used to calculate 

the water level height. 

 

System mounting with bridge column 

 
 

CONCLUSION 

 

Pressure versus Height 

 

Using this system the warning for the flood is given on a very good time and the 

water will also not be collected in the field and can be used further. The 

pressure and height graph can be used to predict the future level using 

correlation and regression. 

 

COST: The cost of the system depends on the extant of features but a decent 

system can be developed in Rs. 2000.  
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12. CLEARO AIR PURIFIER 
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ABSTRACT 

Numerous reports of death due to air pollution have increased considerably. 

City air is getting polluted increasingly each day. Air pollution, according to the 

World Health Organization has become the second highest natural killer in the 

world. Existing air pollution apparatus is both huge and industry targeted, the 

health of citizens is not in its coverage. Keeping all this in mind and observing the 

benefits of chemical cleaning of air, we devised Clearo, a portable urban air 

purifier with the aim to clean the city air and reaching out where traditional 

purifiers cannot. Clearo, is basically a four-stage portable air purifier effectively 

involving chemical cleaning to clean city air. 

HYPOTHESIS 

The detection aspect involves use of following sensors for the detection of 

pollution elements: MQ-7 sensor Carbon Monoxide detection, MQ-135 for 

ambient air quality detection, and Optical dust sensor for dust and particulate 

matter sensing. The chemicals involved for this are Urea, Hydrogen Peroxide, 

Activated Charcoal, and Calcium Hydroxide. High Efficiency Particulate 

Arrestance (HEPA) filter for the cleaning of particulate matter has also been 

used. 

 

METHOD 

A) HEPA FILTER: 

HEPA filters are composed of a mat of randomly arranged fibers. The fibers are 

typically composed of fiberglass and possess diameters between 0.5 and 

2.0 micrometers. Unlike membrane filters at this pore size, where particles as 

wide as the largest opening or distance between fibers cannot pass in between 

them at all, HEPA filters are designed to target much smaller pollutants and 
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particles. These particles are trapped (they stick to a fiber) through a 

combination of the following three mechanisms: 

 

1. Interception 

Where particles following a line of flow in the air stream come within one radius 

of a fiber and adhere to it. 

2. Impaction 

Where larger particles are unable to avoid fibers by following the curving 

contours of the air stream and are forced to embed in one of them directly; this 

effect increases with diminishing fiber separation and higher air flow velocity. 

3. Diffusion 

An enhancing mechanism that is a result of the collision with gas molecules by 

the smallest particles, especially those below 0.1 µm in diameter, which are 

thereby impeded and delayed in their path through the filter; this behavior is 

similar to Brownian motion and raises the probability that a particle will be 

stopped by either of the two mechanisms above; this mechanism becomes 

dominant at lower air flow velocities. 

 

FIG 1 Mechanisms in HEPA filter 

B) CHAMBER 1 

This chamber consists of Calcium hydroxide Ca(oH)2 and hydrogen 

peroxide(H2O2) which are used to purify oxides of nitrogen(NOx) and oxides of 

Sulphur (SOx). 

Ca(OH)2(s) + SO2(g) → CaSO3(s) + H2O(l) 

To partially offset the cost of the FGD installation, some designs, particularly dry 

sorbent injection systems, further oxidize the CaSO3 (calcium sulfite) to produce 
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 marketable CaSO4-2H2O (gypsum) that can be of high enough quality to use 

in wallboard and other products. The process by which this synthetic gypsum is 

created is also known as forced oxidation. This technique is also known 

as forced oxidation: 

CaSO3(aq) + 2H2O(l) + ½O2(g) → CaSO4 · 2H2O(s) 

To further purify the flue gases from oxides of Nitrogen, Hydrogen peroxide is 

used. This process is called Denitrification. 

NO2 + H2O2→ NO + H2O + O2 (42 KJ) 

2NO + H2O2→ N2 + H2+ 2O2 

The above reaction is also called wet scrubbing in which one mole of nitrogen 

dioxide consumes 1.5 moles of hydrogen peroxide. This reaction can take place 

at atmospheric pressure and temperature conditions. 

 

C) CHAMBER 2 

This Chamber consists of two beds of Activated Charcoal and Urea. Activated 

carbons offer a large spectrum of pore structures and surface chemistry for 

adsorption of gases, which are being used to design practical pressure swing 

and thermal swing adsorption processes for separation and purification of gas 

mixtures. The activated carbons are often preferred over the zeolitic adsorbents 

in a gas separation process because of their relatively moderate strengths of 

adsorption for gases, which facilitate the desorption process. 

 

Urea-SCR, the selective catalytic reduction using urea as reducing agent, has 

been investigated for about 10 years in detail and today is a well-established 

technique for De-Nitrification of stationary flue gases. It is presently also 

considered as the most promising way to diminish NOx emissions originating from 

heavy duty vehicles, especially trucks. 

 

The major goal is the reduction of the required catalyst volume while still 

maintaining a high selectivity for the SCR reaction over a wide temperature 

range. The much shorter residence time of the exhaust gas in the catalyst will 

lead to higher secondary emissions of ammonia and isocyanic acid originating 

from the reducing agent. Additional problems include the control strategy for 

urea dosing, the high freezing point of urea, and the long term stability of the 

catalyst. 

 

EXPERIMENT 

A) Output Analysis of MQ-7 Sensor 
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The output analysis of this carbon monoxide sensor can be discussed under two 

cases: 

CASE 1: FIG 2 shows the perturbations or rough peaks in the waveform which are 

an indication of the following: 

1. The sensor has successfully sensed the presence of carbon monoxide in 

the nearby atmosphere. 

2. This sensed value has been successfully acquired and the software has 

graphically displayed the presence of CO as peaks in the below 

waveform. 

 
FIG 2 Waveform for MQ-7 Sensor in presence of CO 

CASE 2: FIG 3 shows the relative flatness in the waveform which is an indication 

of the following: 

1. The fall in the value in the waveform shows that the CO removal has been 

performed in the limits of the efficiency of the purification unit. 

2. This again proves the capability of the sensor in sensing the correct 

change in value and sending updated data back to Observing Software. 
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FIG 3 Waveform for MQ-7 Sensor after removal of CO 

B) Output Analysis of MQ-135 Sensor 

The output analysis of this ambient air quality sensor can be discussed under two 

cases: 

 

CASE 1: FIG 4 shows the perturbations or rough peaks in the waveform which are 

an indication of the following: 

1. The sensor has successfully sensed the overall presence of NH3, NOx, 

alcohol, benzene, smoke, etc cumulatively in the nearby atmosphere. 

2. This sensed value has been successfully acquired and the software has 

graphically displayed the presence of pollutants as peaks in the 

waveform. 
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FIG 4 Waveform for MQ-135 Sensor in presence of pollutants 

 

CASE 2: FIG 5 shows the relative flatness in the waveform which is an indication 

of the following: 

 

1. The fall in the value in the waveform shows that an improvement in the 

ambient air quality has occurred in the limits of the efficiency of the 

purification unit. 

2. This again proves the capability of the sensor in sensing the correct 

change in value and sending updated data back to Observing Software. 

 

 

 
FIG 5 Waveform for MQ-135 Sensor after improvement in air quality 

C) EFFICIENCY 

The following values have been observed after repeated experimentation and 

trials in different conditions: 

1. Efficiency of HEPA is 99.97%. This means that it successfully blocks 99.97% 

of PM 2.5 and PM 10 content in the sucked air. 

2. Chamber 1 and Chamber 2 have an efficiency of 80%. This means they 

can reduce the pollutant concentration from 5ppm to 1 ppm in one pass 

of sucked air until it is ejected back in the atmosphere. 

3. The rate of suction of air is approximately 7.29gm/sec. 
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SUMMARY 

This system can be very useful in areas like Traffic Signals where due to heavy 

traffic air quality is worst. Also since the system is completely automated, there is 

very low need for human intervention (only when maintenance work is being 

carried out). The efficiency of the system can be further increased by using 

more refined chemicals and sensor network, which provides better data analysis 

as well as better throughput. 

COST 

One of the major factors governing this project is its cost since this is the cost of 

the various devices used for this project as implementation on a large scale 

would require a good initial investment which can be easily obtained back by 

the supply of electricity back to the grid. On a small scale the project would 

cost an amount of ₹3500. 
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ABSTRACT 

  
This paper compares the performance characteristics of refrigeration systems 

employing three types of condensers, namely the air-cooled, the water-cooled 

and the evaporative condensers. Experimental studies were conducted in the 

same vapour-compression system with water-cooled condenser had a higher 

refrigeration capacity by 2.9–14.4%, and a higher COP by 1.5–10.2% than the 

one with evaporative condenser. However, the refrigeration capacity and COP 

of the unit with evaporative condenser were higher than those of the one with 

air-cooled condenser by 31.0 and 14.3%, respectively. 

 

HYPOTHESIS 

 

 

All vapour-compression refrigeration systems utilize the condenser to reject the 

heat absorbed by the refrigerant in the evaporator. The condenser also rejects 

the heat equivalent of the work of compression to the cooling medium. 

Depending on the type of the cooling medium, condensers can be classified 

as air-cooled, water-cooled and the combination of the both known as the 

evaporative condenser. Its main components are 

 

1. Evaporator. 

 

2. Compressor. 

 

3. Condenser. 

 

4. Expansion valve. 
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TYPES OF CODENSER - water cooled. air cooled. using R134a as working 

refrigerant in VCR system. 

METHOD 

  
All vapour-compression refrigeration systems utilize the condenser to reject the 

heat absorbed by the refrigerant in the evaporator. The condenser also rejects 

the heat equivalent of the work of compression to the cooling medium. 

Depending on the type of the cooling medium, condensers can be classified as 

air-cooled, water-cooled and the combination of the both known as the 

evaporative condenser .Since air-cooled condensers require little maintenance 

and over lower initial cost, they are used in small to medium-sized (up to 20 

tonnes of capacity) refrigeration and air conditioning systems. However, the 

power requirement for a system with an air-cooled condenser is greater than 

those with a water-cooled due to the fact that the air-cooled condenser 

requires condensing temperatures of about 15–208C above the temperature of 

the ambient air. The higher condensing temperature increases pressure ratio 

across the compressor, thus increasing the power costs and decreasing the 

compressor life as well as the coefficient of performance. In the systems with a 

water-cooled condenser, the heat absorbed by the water at the condenser is 

rejected to the ambient air by means of a cooling tower. This lowers condenser 

pressure and power requirement, thus increasing the coefficient of performance 

and the compressor life. The drawbacks of water-cooled condensers are water 

cost, higher initial cost and the needs for water treatment and continuous 

supervising. However, the water-cooled condenser is the only type utilized when 

the distance between the compressor and the heat rejection site is too long to 

pump the refrigerant vapour with an acceptable pressure drop. In practice, 

water-cooled condensers are built in sizes from 0.5 to 10 000 tonnes of 

refrigeration capacity (ASHRAE, 1992). 

EXPERIMENT 

  
The layout of the experimental set-up with an evaporative and air-cooled 

condenser is shown in Figure 1 while that with a water-cooled condenser is 

illustrated in Figure 2. Most of the equipment used in both units is the same. A 

refrigeration cycle consisting of a reciprocating compressor, a shell-and-coil-

type water-cooled condenser, a thermostatic expansion valve and an 

electrically heated evaporator was used as the base unit. In order to operate 

the system as the unit with a water-cooled condenser, the base unit was 

coupled to a bench-top cooling tower. When the system was required to 

operate as the unit with an evaporative condenser, the evaporative condenser 

described below was retrofitted onto the existing water-cooled condenser of 

the base unit. 
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The evaporative condenser utilized the casing and water distribution system of 

the cooling tower. Only the packing in the tower was replaced with a coil of 

bare tubes with appropriate geometry forming the condensing coil. The 

evaporative condenser also served as an air-cooled condenser by turning off 

the circulation pump and draining the water from the system. Both units were 

charged with 600 g of refrigerant R-134a. The twin-cylinder open-type 

compressor of the base unit has a swept volume of 75.7 cm3 rev1 and a 

nominal rpm of 460. It is belt driven by a single-phase electric motor mounted in 

turn-on bearings to allow measurement of shaft torque. The water-cooled 

condenser consists of a vertical coil enclosed in welded steel shell with a heat 

transfer area of 0.075 m2. A thermostatically controlled internally equalized 

valve operated by superheat at the evaporator outlet served as the expansion 

valve. The evaporator consists of copper tube and two separate electric 

resistance heaters rolled inside the tube. The refrigeration load is supplied to the 

evaporator by varying the voltage across the resistance heaters by means of a 

variable transformer. This voltage may be varied from zero to 220 V, which is the 

mains voltage. 

 

 
FIGURE OF DESIGNE HELICAL COIL CONDENSER 
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RESULT 

  
The refrigeration capacity of the system with water-cooled condenser is higher 

than those of other systems while the capacities converge at low evaporating 

temperatures. Since the system with air-cooled condenser required airflow rates 

beyond the capacity of the fan utilized to keep the condensing temperature at 

408C, evaporating temperatures above 228C were not reached in the 

experiments on this system. The refrigeration capacity of the system with 

evaporative condenser is 31.0% higher than that with air-cooled condenser at 

the evaporating temperature of 248C. Compared to the system with 

evaporative condenser, the system with water-cooled condenser gives higher 

capacities as much as 14.4 
 

SUMMARY 
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The performance characteristics of refrigeration systems with air-cooled, water-

cooled and evaporative condensers were experimentally evaluated. It was 
experimentally shown that under the same evaporating and condensing 

temperatures, the system with water-cooled condenser were superior over 
others in terms of refrigeration capacity, heat rejection at the condenser and 

the amount of compression work required per unit refrigeration. 
 

COST 

 

One of the major factor governing this project is it's cost since this is the cost of 
the various devices used for this project as implementation on a large scale 
would require a good initial investment which can be easily obtained back by 
the supply of electricity back to the grid. On a small scale the project would 
cost an amount of ₹10000. 
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14. WEIGHING IN MOTION 
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ABSTRACT 
 

Weigh-in-motion or weighing in motion (WIM) devices are designed to capture 

and record axle weights and gross vehicle weights as vehicles drive over a 

measurement site. Unlike static scales, WIM systems are capable of measuring 

vehicles traveling at a reduced or normal traffic speed and do not require the 

vehicle to come to a stop. This makes the weighing process more efficient and 

in the case of commercial vehicles, allows for trucks under the weight limit to 

bypass static scales or inspection. 

 

System Basics: 

 

1. Sensor 

2. Charge Amplifier 

3. Inductive loops 

4. Measurement System 

5. Communication 

6. Data Archiving 
 

OBJECTIVE 
 

Our objective is to develop an economical and accurate on road weighing 

system. Here we are developing a system which is cost effective and which is 

cheaper than existing systems available. Economical means the setup cost as 

well as maintenance cost is lower than existing System. Whereas we are 

reducing the production cost by using more conventional equipment and 

devices as possible. 

 

We are also trying to make the system more accurate as possible. We are trying 

reduce the dynamic effects. Also reducing the load on sensors. By these we are 

trying to increase the accuracy. 
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The other objectives are to eliminate the limitations of the existing systems. The 

limitations of the existing systems are as follows 

 

- Average error is informed to be more than 5% 

- The calibration procedure has to be repeated often 

- The systems need temperature correction 

- Short lifetime of the sensors 

- The accuracy of the sensors decrease over time 

 

Expected Outcome 
 

The expected outcome of our project is that our equipment of measuring the 

weight while the vehicle is on the wheels works properly and the accuracy of 

the equipment will be good. 

 

The product will helps in reducing the road accidents due to overloading of the 

trucks and helps in maintain the safety of travelling on national highways. 

 

 
Fig: Weight measuring unit (to be installed on road) 

 

Our system requirements - Specification of Maximum Gross Vehicle Weight and 

the Maximum Safe Axle Weight 
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Provided that the maximum gross vehicle weight in respect of all such transport 

vehicles, including multi-axle vehicles shall not be more than the sum total of all 

the maximum safe axle weight put together subject to the restrictions, if any, on 

the maximum gross vehicle weight given in the said schedule. 

 

 
 

Table: Specification of Maximum Gross Vehicle Weight and the Maximum Safe 

Axle Weight (GOVERNMENT OF INDIA, MINISTRY OF ROAD TRANSPORT AND 
HIGHWAYS) 

2. Working of our system 

 

The WIM system developed by us works by the method discussed below. The 

measurement of the vehicle gross weight is calculated in the following steps. 

 

Step1. Beginning of the Inductive Loop 

 

The inductive loop installed in our system initiates the measurement process as 

soon as the body of the vehicle comes over the system. This initiation process 

includes the triggering of the different systems which includes: 

a. Counting Unit: This will count the number of times the deflection beam is 

deflected under load during one inductive loop cycle. 

Max GVW 

Ton
Maximum Safe Axle Weight

1 2 3 4

I Rigid 

Vehicles

(i)

Two Axle One tyre onfront 

axle, and two tyres on rear 

axle,

9
3 tones on front axle, 6 tones on 

rear axle

(ii)
Two Axle Two tyres on each 

axle
12

6 tones on front axle, 6 tones on 

rear axle

(iii)

Two Axle Two tyres on front 

axle, and Four tyres on rear 

axle

16.2
6 tones on front axle, 10.2  tones  

on  rear axle

(iv)

Three Axle Two tyres on 

front axle, and Eight tyres 

on rear tandem axle

25
6 tones on front axle, 19 tones, 

tandem axle

(v)

Four Axle Four tyres on front  

axle,  and  Eight tyres on 

rear tandem axle

31 12 front axle, 19 tandem axle

Transport Vehicles Category
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b. Camera: As soon as the inductive loop starts it will trigger the camera to take 

the image of vehicle from front and attaches it with the data of that particular 

truck. It will do the same as soon as the loop ends too. 

c. Measurement systems: It will trigger all the sensors installed in the 

measurement unit under the road. 

 

 
Fig 2.1 Initialization of inductive loop 

 

Step 2: Measuring the individual axle load 

 

As the wheels of vehicle on one axles get in contact with the deflection beam, 

the beam get deflected. As the beam is supported by the leaf springs on both 

the end, these springs get deflected and takes the load. The amount of the 

deflection of the spring is transferred to the piezoelectric load cell. The load cell 

as per the deflection, produces the voltage. This voltage is amplified by the 

amplifier to a notable reading. This reading is converted into the digital form by 

the analog to digital converter (ADC). 

 

This voltage is then transferred to the computer system. The voltage is then 

converted into the load as per the calibration by considering all the effects of 

springs and the dampers. The axle number and corresponding weight on that 

axle is recorded in the database of that vehicle. 
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Fig 2.2 Deflection of deflection beam for the first axle 

 

 

 

Fig. 2.3 Deflection of deflector beam for last axle 
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Fig 2.4 Termination of Inductive Loop 

 

Step 4: Calculation of Gross Weight of vehicle 
 

After the completion of the inductive loop the weight of each axle which is 

measured individually, is summed up together. The gross weight of the body is 

then attached with the other data of that Vehicle, i.e., the front and rear image 

of the vehicle, the time of measurement and the place of the Measurement. 

Then the weight of vehicle will be compared with the standard gross weight 

allowed by the Indian Government. If the vehicle is over loaded then the 

actions will be taken against them. 
 

The whole data will be recorded and will be archived. 

 

SUMMARY 
 

A system which is cost effective and which is cheaper than existing systems 

available. Economical means the setup cost as well as maintenance cost is 

lower than existing system. Whereas we are reducing the production cost by 

using more conventional equipment and devices as possible. 
 

COST 
 

The cost for experimentation is larger than as compared to the system when 

produced in large number. The Expected cost for our experiment is near about 

RS. 1,00,000. 
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15. AUTOMATIC ACCIDENT AVOIDING VEHICLE 

 

COLLEGE  MANGALMAY INSTITUTION ENGINEERING & TECHNOLOGY 

GUIDE MR.KARAN SINGH 

COLLEGE 

STUDENTS 

KRISHNA BAIGA 

SCHOOL  

STUDENTS 

ANNU KUMARI , ALKA JHA 

 

INTRODUCTION 

 

Now day’s many accident happens by the vehicle, which is very harmful for 

human beings. The accident avoiding vehicle  is used for detecting accident 

and avoiding the collision. This is an autonomous vehicle. The design of 

accident avoiding vehicle requires the integration of many sensors according to 

their task. 

 

WORKING PRINCIPLE 

 

The accident avoiding vehicle uses ultrasonic sensors for its movements. A 

microcontroller of 8051 family is used to achieve the desired operation. The 

motors are connected through motor driver IC to microcontroller. The ultrasonic 

sensor is attached in front of the robot. 

 

Whenever the vehicle is going on the desired path the ultrasonic sensor 

transmits the ultrasonic waves continuously from its sensor head. Whenever an 

accident comes ahead of it the ultrasonic waves are reflected back from an 

object and that information is passed to the microcontroller. The microcontroller 

controls the motors left, right, back, front, based on ultrasonic signals. In order to 

control the speed of each motor pulse width modulation is used (PWM).  
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ACCIDENT DETECTION 

Ultrasonic Sensor: 

The ultrasonic sensor is used for obstacle detection. Ultrasonic sensor transmits 

the ultrasonic waves from its sensor head and again receives the ultrasonic 

waves reflected from an object. 

There are many applications use ultrasonic sensors like instruction alarm systems, 

automatic door openers etc. The ultrasonic sensor is very compact and has a 

very high performance. 

 

Working Principle 

The ultrasonic sensor emits the short and high frequency signal. These propagate 

in the air at the velocity of sound. If they hit any object, then they reflect back 

echo signal to the sensor. The ultrasonic sensor consists of a multi vibrator, fixed 

to the base. The multi vibrator is combination of a resonator and vibrator. The 

resonator delivers ultrasonic wave generated by the vibration.  The ultrasonic 

sensor actually consists of two parts; the emitter which produces a 40 kHz sound 

wave and detector detects 40 kHz sound wave and sends electrical signal back 

to the microcontroller. 

 

SUMMRY 

As we know that cases of accident increases day by day thus this project may 

be helpful to decrease the cases of accident. That's why this project is deserve 

for final competition. 
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16. WHEEL CHAIR (BY VOICE CONTROL) 
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ABSTRACT 

Physically challenged and old people those who face many problems in life 

have to be dependent on a third person to move from one place to another. 

Many scientists have been working for this solution for a long time. The invention 

of wheel chair is a great boon to them but it still restricts their motion. In order to 

make their life a bit easier, many developments in wheel chairs came into 

existing such as electric-powered, gesture based etc.,. Voice controlled wheel 

chair can be made using HM2007 voice recognition kit. 

Keywords: P89V59RD2BN microcontroller, wheelchair, motors, HM2007 

HYPOTHESIS 

The main principle of this project is based upon the voice recognition technique. 

In this project we have send the voice signal by using a mic and wheel chair 

move according to the voice commands. The motion of the wheel chair is 

controlled by the motor and motor drivers. the motor drivers is is interface with 

the microcontroller. In this project we use P89V59RD2BN microcontroller. 

METHOD 

The main objective is to design a system which provides solution for the 

physically handicapped (challenged) people those who can’t move by 

themselves, using speech commands by interfacing the Speech Recognition 

kit(HM2007) with microcontroller and wheel chair. The Mic is provided to the 

person sitting on the wheelchair.HM2007 speech recognition kit registers the 

commands and forward them to the microcontroller .Microcontroller takes 

commands from speech recognition kit and passes them to the motor drivers. 

Motor driver receives the commands from microcontroller P89V51RD2BN and 

moves the motors according to them. The motors are connected to the wheels 

of wheelchair. 
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Algorithm steps– 
 

The working of the project can be explained in the following steps: 

 

Step 1: Initially 5v power supply is given to the HM2007 speech 

recognition kit, P89V51RD2 microcontroller and motor drivers. 

Step 2: voice module is ready to receive the commands. 

Step 3: If the given voice command is LEFT then the wheel chair moves left side. 

Step 4: If the command is RIGHT the wheel chair moves right side. 

Step 5: If the command is FORWARD the wheel chair moves forward. 

Step 6: If the command is BACKWARD the wheel chair moves backward. 

Step 7: If the command is STOP the wheelchair stops moving. 
 

EXPERIMENT 
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SUMMARY 
 

The paper has been successfully designed and tested. It has been mainly 

designed in order to reduce human effort in driving a wheelchair. Many existing 

systems has discussed about the wheelchairs and has proposed many methods 

for reducing their efforts. But still there is a difficulty in moving a wheelchair 

manually. So, in order to avoid that difficulty, instead of controlling the 

wheelchair electrically or by gestures, our project succeeded in moving the 

wheelchair using voice commands. When the voice commands are given by 

the disabled person sitting on the wheelchair, using HM2007 speech recognition 

kit the commands are received, and according to those commands the motors 

will move which in turn moves the wheel chair. 

 

COST 
 

One of the major factor governing this project is it's cost since this is the cost of 

the various devices used in this project. Normally this project requires good initial 

investment. But by using various technologies this project cost is not so high .it 

cost 6000 rupees apart from electricity supply. 
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17. BIO AVM (AUTOMATED VENDING MACHINE) 
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ABSTRACT 

 

In India as a majority of 700 million people lives in rural areas where the 

condition of medical facilities is deplorable. And where they have the facilities 

there they don’t have proper access to them. About 28% patients died 

because of distance and connectivity problem to the hospitals. 

 

 
 

Not only in rural areas in fact in urban areas as well so many problems are there 

like; availability of medicines, scarcity of medicines and black marketing of 

medicines. This is a topic which is must take into consideration as in rural areas 

the hospitals to village connectivity is very adverse. We don’t have proper 

medicine facilities in rural areas, and response time of the ambulance to the 

required area is still very high. 

 

HYPOTHESIS 

 

So, with the  aim of solving the problem of lack of access to medical treatment 

to rural areas we came up with a model of BIO ATM(Automatic transaction 
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medicine), as our this model is kind of a ATM(automatic transaction machine) 

which work slightly in similar way as ATM does but with a totally  different 

structure and process. As in this any patient can get any kind of a medicine just 

by typing their name after consulting to the doctor as this machine also includes 

a feature of connecting LIVE with a doctor with a camera inbuilt in machine so 

that doctor can judge, guide and treat the patient by looking at the patient 

(prior reaching of the ambulance if required so).  

 

 

Here, there is no need that an individual should have to carry his/her smart 

phone to get the OTP.  One can also call ambulance and inform the police 

station if the case is serious (after consulting the doctor LIVE) . 

There will be a WRISTBAND feature with the machine where patient has to wear 

this band and it will measure body temperature and pulse rate 
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The manufacturing, expiry date, quantity and price of medicine will be also 

displayed on the screen 

METHOD AND TECHNOLOGY 

 

The basic information about the acute diseases is already stored in the machine 

so that a rural person can have easy and on time access to the required 

medicines. An additional feature of this AVM machine is that it has an biometric 

sensor which is linked to the individual bank account through Aadhar card 

info.(finger print information )in this firstly an individual will have to enter his/her 

Aadhar card number and then  have to touch  the biometric sensor to let 

his/her details to know to the bank so that his CASHLESS TRANSACTION can take 

place. Here, there is no need that an individual should have to carry his/her 

smart phone to get the OTP. 

One can also call ambulance and inform the police station if the case is serious 

(after consulting the doctor LIVE) 

Arduino based DISPENSER BOX will be used to take the medicines out of the 

machine 

 
Dispenser box 

 

It include motors and springs, when command will be given, the spring will 

rotate and the medicine will take out. 
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We are using here OPTICAL CHARACTER RECOGNIZATION to scan and read the 

medicines given by the doctors. OCR can recognize more than 50 different 

languages. 

 

 
 

PROCESS (simple block diagram of machine) 
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SUMMARY 

 

This machine will have its wide applications as it can be implemented in 

following areas; 
 

 Implemented on highways  

 General roads  

 In rural areas  

 Urban areas  

 In areas where there is no proper connectivity to hospital is there. 

 

 
 

COST 

 

One of the major factor governing this project is it's cost since this is the cost of 

the various devices used for this project as implementation on a large scale 

would require a good initial investment. On a small scale the project would cost 

an amount of ₹25000. 
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18. THE SOSHELL 
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ABSTRACT 

 

“Man, now was never the man before, he observed, he learnt, he upgraded.” 

In the world, too much occupied in work to live, or to live for work we dig out the 

best ways to save time. Vehicles have been a major part since the invention of 

wheel has been evolved. Things changed from a cart to a car. Motorbikes are 

the most commonly used vehicle. Since the day, cars and other means of 

transportation came into existence, the focus for safety in bikes decreased. 

More attention on the safety of four wheelers was given. As a result, the 

motorbike fatalities increased as compared to the fatalities of other vehicles.  

Therefore, for an engineer, it is important to make things better & this is what the 

project aims “To make things better”. 

HYPOTHESIS 

 

The objective of SOShell can be achieved by building a next generation 

helmet. Unlike other regular bike helmets it pairs with the Bluetooth enabled 

mobile phones. Moreover, it analyses the impact areas and the injuries. Further it 

sends an SOS alert to the emergency services including ambulances, police in 

charge of the location for the immediate help. 

 

METHOD 

 

One serious road accident in country occur every minute and 16 die on roads 

every hour. These fatalities are mostly due to a time delay between the 
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accident and emergency services to reach on the accident point. Therefore, 

we intend to provide quick response link for the emergency services to make 

the situations easier to be handled.  

 

Helmets are the best safety gear for a bike rider. In order to achieve safer and 

friendly ride the helmets are to be redesigned for more safety. The SOSHELL aims 

on building a helmet that is Smarter, Safer & Stronger. 

 

Smarter as it can send the SOS alerts to the emergency services immediately to 

ensure the medical aid as fast as possible in case of any fatality.  

 

Safer as it includes safety features like Do Not Disturb(DND), SOS Ignition Lock, 

Speed Alerts, Breadcrumb Trails and Anti-Theft for the safety of riders.  

 

And stronger due to the structural design consisting of an extra unbreakable 

envelope for technology and impact protection 

 

The SOShell will redefine what people expect from a helmet. 

The SOShell is a “PRECAUATION WITH A CURE”. 

 

The entire process of the SOShell is distributed into three major steps:

 
 

Crash detection:  

The impact is calculated whenever there is any crash or in other words 

whenever there is an impact from both the inner and outer surface of the 

helmet. This is achieved by the set of impact and pressure sensors being fitted in 

an envelope that acts like a black box to protect the sensors. The sensors are 

Crash Detection 

• Through 
various 
sensors and 
circuits on the 
Shell 

Sending SOS 
Alerts  

• To emergency 
services and 
local contacts 
  

• With the   
help of 
smartphone 

Saving the life 

• Due to the 
immediate 
action for 
help 
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placed at the most impact prone areas of the helmet according to the impact 

study.  

The sensors are placed like a web around the impact prone zones in an 

envelope which is fitted in between the helmet’s outer shell, EPS liner and the fit 

padding. Each sensor is connected to the microcontroller that receives the 

signal and processes it further to detect the impact and sends the signals to the 

rider’s Bluetooth paired Smartphone. 

 

Sending SOS alerts: The signals are now sent to the rider’s Bluetooth paired 

Smartphone; the smart phone then manipulates the signals and sends 

automatic SOS message alerts including the location coordinates of the fatality. 

A short clip recorded 15 seconds before and 15 seconds after the crash is also 

being sent and captured.  

 

All this information is sent to the emergency services to the nearest hospital and 

to the nearest police station. Also the local contacts saved by the user are 

informed through the SOS alerts. 

 

Saving life: Due to the SOS alerts an immediate action is to be taken by the 

services to reach the location and immediate action is to be taken for saving 

people. The SOSHELL acts as a life saver for every bike rider. 

 

The following are the equipments used in making the helmet. 

 

Bluetooth module 

 Bluetooth module is an easy to use SPP (Serial Port Protocol) module, designed for 

transparent wireless serial connection setup. 

 Serial port Bluetooth module is fully qualified Bluetooth V2.0+EDR (Enhanced Data 

Rate) 3Mbps Modulation with complete 2.4GHz radio transceiver and baseband. It 

uses CSR Blue core 04-External single chip Bluetooth system with CMOS technology 

and with AFH (Adaptive Frequency Hopping Feature). It has the footprint as small as 

12.7mmx27mm.  

Microcontroller  

 It is a microcontroller board based 0n ATmega328P. It has 14 digital input and output 

pins, 6 analog inputs, 16 MHz quartz crystal, a USB connector, a power jack, an ICSP 

header and a reset button. This board has everything to support a microcontroller. 

It could be programmed using Arduino Uno (IDE) 1.0 or above. 
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Pressure sensors 

  On application of the pressure they produce a signal. 

IMPACT STUDY 

The following are the statistics from the study done by ICON airframe helmets 

study on the most impact prone zones on helmets. The numbers you see on the 

helmet represents the crash statistics for that part of the helmet to be damaged 

in an accident. Therefore, it’s the likelihood of your head suffering injury in that 

area if you don’t wear a helmet, or for your nose or chin to hit the deck if 

wearing an open-face helmet. 

 

                         

a) Side View       b) Top view 

 

The crash statistics come from the aptly-named Hurt Report and show that the 

most common area of impact on motorcycle helmets is the chin at 19.4% which 

spells “ouch” for open-face helmet wearers. The least vulnerable place is the 

very top of the head at 0.4%. 

 

SUMMARY 

Helmets are the best safety gear for a bike rider. In order to achieve safer and 

friendly ride the helmets are to be redesigned for more safety. The SOShell aims 

on building a helmet that is Smarter, Safer & Stronger. 

 

COST 

One of the major factor governing this project is it’s cost since this the cost of 

various devices used for this project as implementation on a large scale would 

require a good initial investment which can be easily obtained back by the 

supply of electricity back to the grid. On a scale the product will be cost 

efficient and cost around 3000₹ to 4000₹ which is the most economical value 

we can put out in market for the product. 
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ABSTRACT: 

 

In this project the Passive Infrared (PIR) sensors based system is developed for 
tracking the moving objects in automated surveillance system. PIR sensors are 
widely used as a presence trigger, but the analog output of PIR sensors depends 
on several other aspects, including the distance of the body from the PIR sensor, 
the direction and speed of movement, the body shape and gait. In this project, 
we present an empirical study of human movement detection and 
identification using a set of PIR sensors. The PIR sensor will trigger if there is any 
movement detected and the values of the modules being monitored in a 
remote control room can check with the help of the cameras if the trigger is 
done because of a threat or random. The main objective of this work is to assist 
the security force for detecting and tracking illegal trespassing and suspicious 
movements. In this system target’s coordinates can be tracked and fed into the 
servo motor so that it can point towards the target and aim at it. 

 

BASIC CONCEPT AND COMPONENT 

 

Internet of Things (IoT) 
 

Internet of Things in layman term is basically connecting everyday items that we 
encounter in our life to internet. This will achieve in making sure that regular day-
to-day items can now be controlled by the user simply by a device connected 
to the computer. Internet of Things, in simple words is a network of objects, with 
embedded electronics, to facilitate exchange and collection of data. With 
more devices having WiFi capabilities (probably LiFi capabilities in the future) 
and sensors built into them, the technology costs have and will go down further, 
thus, creating perfect headwinds for the Internet of Things. 
 

Passive infrared sensor (PIR)  
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Depending on the temperature and surface characteristics of the objects in 

front of it, a PIR sensor detects changes in the amount of infrared radiation 

striking its surface. When an object, such as a human, passes in front of a PIR 

sensor placed in a room, the temperature at that point in the sensor's field of 

view will rise from room temperature to body temperature and then fall again to 

its initial value. The detection is triggered by the resulting change in the 

incoming infrared radiation which in turn, is converted into a change in the 

output voltage. Objects of different surface characteristics but similar 

temperature may also have a different infrared emission pattern, and thus 

moving them with respect to the background may trigger the detector as well. 

PIRs come in many configurations for a wide variety of applications. The most 

common models have an effective range of about ten meters (thirty feet), and 

a field of view less than 180 degrees, including numerous Fresnel lenses or mirror 

segments. Models with wider fields of view, including 360 degrees, are typically 

designed to mount on a ceiling,. The PIRs made with single segment mirrors can 

sense changes in infrared energy over one hundred feet away from the PIR. 

There are also PIRs designed with reversible orientation mirrors which allow either 

broad coverage or very narrow "curtain" coverage or with individually 

selectable segments to "shape" the coverage. 

 

Servo Motors 

 

Servo motors includes four things, namely 

  
1. A DC Motor 

2. A gearing Set  
3. A Control Circuit 

4. A Position-Sensor (Potentiometer). 

  
The position control of servo motors is more precise as compared to standard 

DC motors, and they usually have three wires (power, ground and control). 

Constant power is applied to the servo motor, with the servo control circuit 

regulating the input to drive the motor. More specific tasks such as controlling 

the rudder on a boat or moving a robotic arm or leg within a certain range 

require a great deal of accuracy and can be performed precisely using a servo 

motor. 
 

Unlike the standard DC motors, servo motors do not rotate freely. Instead the 

angle of rotation is limited to 180 Degrees (or so) back and forth. Servo motors 

receive a control signal that represents an output position. The position sensor 

determines the correct position and the servomotor applies power to the DC 

motor until the shaft turns to that position. 
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PWM is used for the control signal of servo motors. It’s the duration of the positive 

pulse that determines the position, rather than speed of the servo shaft as in 

case of DC motors. A neutral pulse value (usually around 1.5ms) keeps the servo 

shaft in the centre position dependent on the servo. A clockwise rotation occurs 

on increasing that pulse value and the shaft turns anticlockwise when a shorter 

pulse occurs. The control pulse of the servo is usually repeated every 20 

milliseconds, telling the servo where to go, even if that means remaining in the 

same position. 
 

The servo moves to the position and holds that position if it is commanded to do 

so, even if external force pushes against it. The servo will resist from moving out 

of that position, with the maximum amount of resistive force the servo can exert 

being the torque rating of that servo. 

 

Arduino UNO 

  
With a clock speed of 16 Mhz, the Arduino Uno is a microcontroller based on 

ATmega328 consisting of 14 digital input/output pins (6 digital pins can be used 

for PWM output) and 6 analog inputs. All functions of this microcontroller can be 

used by simply connecting it with a computer with the help of a USB cable or a 

AC-to-DC adapter. 

 

METHOD 

 

Fig. 1 shows the block diagram of proposed system. This system is designed in 
four stages.  
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PIR Sensor Detection  
- One PIR sensor can detect 110 degrees each; we would use three such 

modules to cover 330 degrees.  
- These modules have a range of 7 meters.  
- They can detect movement upto that of 7 meters even if the movement 

has occurred behind a small/thin obstacle.  
- The premium modules can even cover larger range but cost a lot more. 

 

IOT Based Check  
 The values sent in by PIR sensor is sent in the form of continuous signal.  
 All the PIR sensor modules can therefore be checked simultaneously.  
 Any detection can be checked remotely from a control room with 

access and therefore be verified if the detection is of a threat or just a 
stray movement. 

 

Obtaining Coordinates  
 The coordinates of the movement can be obtained through various 

methods. Each method has its advantage and disadvantage.  
 Camera triangulation can be done by placing two cameras and 

manually triangulating the target’s position.  
 Thermal camera can be used to detect any movement and using the 

grid based detection obtain the coordinates of the target.  
 We can also use GPS detection using ingenious satellites and manually 

tag targets.  
 

We could also use electric detectors that can be laid out in the form wires and 

any physical pressure will result in obtaining output coordinates 
 

Motor Movement  
 To control the movement of the gun, two servo motor are used.  The  
 The “pan” servo controls  the  side-to-side  (x-axis) movement of the gun. 

the “tilt” servo controls the up-down (y-axis)movement of the gun.  
 The third servo motor will be used to squeeze the trigger of the gun. 
 We can even use an electric trigger function. The coordinates x and y will 

be detected by any of the method mentioned in 3rd point. 
 

Testing Phase 
 

Phase 1: PIR sensor raising alarm  
After the connections are made, a LED was attached and was programmed to 

light for 5seconds which is to signify and alert the people around, that there has 

been a movement and they can check what cause the LED to go off. 
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Phase 2: WIFI module connection with Arduino  
The wifi module is connected with the Arduino which is providing it the data that 

is sent on a continuous basis. The data was obtained from the PIR sensor and 

regularly transmitted to a local server. Any movement detection will cause a 

fluctuation in the signal alerting the remote observatory. 
 

Phase 3: Motion detection  
For this a webcam was required which will detect if there have been any 

changes in its vision and then track the intruder. 

 

 Fig:Motion detection 

 

When there is no movement the tracker takes a few seconds to get used to this 

image and saves it. It then changes the color it has seen to black so that any 

foreign movement is tracked and seen in a non-black color which enables the 

system to track it efficiently. 
 

This is how it looks when a small remote car is moved in front of it the tracker 
senses it and this is how it looks to it. 

 

Fig: Motion detection mechanism 

 

Test Results 

 
The PIR sensor worked properly detecting any movements nearly 6 meters 
correctly but failed to measure any movement behind a thin obstruction most of 
the times, this could be because this sensor is one of the lowest cost wise version 
of PIR with basic features. 
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The WiFi module worked perfectly when the instrument was kept close to the 
internet provider and fluctuated with data transfer when moved away.  

The motion tracking was studied by trying many things:  

 In normal ambient settings it detected the movement perfectly and tracked 
the object but this was when there was only one object. 

 In normal ambient setting when there are multiple objects the tracker system 
keeps shuffling between them both. 

 After settling down bright light causes a problem as the efficiency of the 
system goes down. 

 The camera has to be given absolute stability otherwise the tracking will not 
be possible as the image stability is never achieved by system. 

 The motors that were studied were for Pan and Tilt movements only, both the 
motors tracked properly responding with a very small delay. 

 

SUMMARY 

It can be used to detect movement within 6 meters of range and raise an alarm 

in form of an LED. It can also be used to transmit data continuously and check 

for the intrusion remotely allowing us to manage multiple sensors simultaneously. 

The motion tracking is totally dependent on the type of camera used and its 

working in a controlled environment. The coordinates were obtained and 

transferred to the servo motor. The system now only has a feature of making an 

alarm signal when the PIR sensor senses a movement, but does not help in 

deduction of where exactly the movement has occurred to help the guards 

due to large range of scanning done because of the 110 degrees range of 

system. We can improve upon it by having a matrix of PIR so that when there is 

a movement we can have a clear idea due to cross verification of the PIR 

nearby. 

 

COST: Around Rs.2000 
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ABSTRACT 

 

The main objective of this project is to control the traffic lights based on the 

density of the vehicles at the junction. Nowadays, traffic congestion is a main 

problem in major cities wherein the traffic signal lights are programmed for 

particular time intervals. However, sometimes the demand for longer green light 

comes in at the one side of the junction due to huge traffic density. Thus, the 

traffic signal lights system is enhanced to generate traffic-light signals based on 

the traffic on roads at that particular instant.  

 

The proposed system works based on a PIC16F8 series microcontroller. IR sensors 

are interfaced to the microcontroller with the help of transistors. The IR sensors 

are used for detecting the density of the vehicles which are placed within a 

fixed distance. 

 

If the traffic density is high on a particular side, more priority is given for that side. 

The sensors continuously keep on sensing the density on all sides of the junction. 

While the sensors detect high density they correspondingly give first priority for a 

longer green light at that junction. The side with the next priority level follows the 

first priority level. The density of the vehicles is year marked in three zones: low, 

medium and high based on the timings allotted to them accordingly. 

The future prospects and scope of the project can be extended by 

synchronizing all the traffic junctions in the city and by establishing a network 

among them. The network can be wired or wireless. This synchronization will 

greatly help in reducing traffic congestion. 
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INTRODUCTION 

 

According to findings by one of nation's top research agencies, Central Road 

Research Institute (CRRI), Delhi's eight most erratic traffic bottlenecks are 

guzzling at least 40,000 kilolitres of fuel daily while vehicles wait in peak rush 

hours. Worse, it is adding to city's pollution with nearly 115 tonnes of carbon 

dioxide (CO2) being released daily. 

 

The amount of fuel burnt in just idling of vehicles at traffic intersections amounts 

to 39,806 kg (diesel, petrol and CNG vehicles combined) and the quantity of 

carbon dioxide produced equals 1,15,609 kg, that is 115 tonnes of the unhealthy 

black soot. These figures, which have been collected from just eight traffic 

junctions of Delhi, imply that if an absolute figure was to be derived from all busy 

crossroads of the Capital then the numbers are bound to be much bigger than 

this. 

 

And it is not just about a city, this becomes a major concern now a days for 

every city and country. We are making a density based traffic system, so that 

we can reduce the waste of fuel in the traffics. 

 

 
 

OBJECTIVE 

 

The main objective of this project is to control the traffic lights based on the 

density of the vehicles at the junction. Nowadays, traffic congestion is a main 

problem in major cities wherein the traffic signal lights are programmed for 

particular time intervals. However, sometimes the demand for longer green light 

comes in at the one side of the junction due to huge traffic density. Thus, the 
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traffic signal lights system is enhanced to generate traffic-light signals based on 

the traffic on roads at that particular instant.  

 

The proposed system works based on a PIC16F8 series microcontroller. IR sensors 

are interfaced to the microcontroller with the help of transistors. The IR sensors 

are used for detecting the density of the vehicles which are placed within a 

fixed distance. 

 

If the traffic density is high on a particular side, more priority is given for that side. 

The sensors continuously keep on sensing the density on all sides of the junction. 

While the sensors detect high density they correspondingly give first priority for a 

longer green light at that junction. The side with the next priority level follows the 

first priority level. The density of the vehicles is year marked in three zones: low, 

medium and high based on the timings allotted to them accordingly. 

 

The future prospects and scope of the project can be extended by 

synchronizing all the traffic junctions in the city and by establishing a network 

among them. The network can be wired or wireless. This synchronization will 

greatly help in reducing traffic congestion. 

 

BLOCK DIAGRAM 
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CIRCUIT DIAGRAM 

 

 

COMPONENT LIST 

1. DC CONNECTOR 

2. 1N4007 DIODES 

3. PIC16F887 MC 

4. CRYSTAL OSCILLATOR 

5. SMALL BUTTON 

6. CAPACITORS 

7. RESISTORS 

8. IR SENSOR MODULE 

9. IC 7805 REGULATOR 

10.  SIL 5(FOR PICKIT) 

11. LEDS(Red, Yellow, Green) 

12. MPLAB IDE (FOR CODING) 

WORKING OF EACH BLOCK 

POWER SUPPLY 
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 The circuit uses standard power supply comprising of a step-down 

transformer from 230v to 12v and 4 diodes forming a Bridge Rectifier that 

delivers pulsating dc which is then filtered by an electrolytic capacitor of 

about 470microf to 100microF 

 The filtered dc being un regulated IC LM7805 is used to get 5v constant at its 

pin no 3 irrespective of input dc varying from 9v to 14v. 

 The regulated 5volts dc is further filtered by a small electrolytic capacitor of 

10 micro farads for any noise so generated by the circuit.  

 One LED is connected of this 5v point in series with a resistor of 330ohms to 

the ground i.e. negative voltage to indicate 5v power supply availability.  

 

 

 

An infrared sensor circuit is one of the basic and popular sensor modules in an 

electronic device. This sensor is analogous to human’s visionary senses, which 

can be used to detect obstacles and it is one of the common applications in 

real time. This circuit comprises of the following components 

 

 LM358 IC 2 IR transmitter and receiver pair 

 Resistors of the range of kilo ohms. 

 Variable resistors. 

 LED (Light Emitting Diode). 
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IR SENSORS 

When the IR receiver does not receive a signal, the potential at the inverting 

input goes higher than that non-inverting input of the comparator IC (LM339). 

Thus the output of the comparator goes low, but the LED does not glow. When 

the IR receiver module receives signal to the potential at the inverting input 

goes low. Thus the output of the comparator (LM 339) goes high and the LED 

starts glowing. 

 

PIC MICROCONTROLLER 

In this vehicle movement based street light system using PIC microcontroller, a 

PIC16F887 microcontroller is used for the intelligent control of this system. It is 40 

pins integrated circuit IC and these pins could be configured as input or output. 

It is powered up with 5V dc and is programmed in C language with the help of 

C software. Here it is interfaced with IR transmitter, receiver and row of LEDs 

(Red, Yellow and Green) treated as a traffic light 

 

ROWS OF LEDS TREATED AS TRAFFIC LIGHTS 

In this Smart Traffic Light System using PIC microcontroller 3 LEDS (Red, Yellow 

and Green) are used in a row which are treated as traffic light for the 

demonstration purposes of this system. These LEDs are PN junction diodes which 

emits the light when it is activated. For their activation voltages are applied 

across its leads then electrons are recombining with electron holes and then 

they release the energy in the form of light photons. These LEDs are interfaced 

with microcontroller and is powered up with 5V dc supply. 

 

WORKING OF FLOW CHART 

The aim of this project is to design a traffic light control system using PIC16F887 

microcontroller, which automatically controls the timings of traffic lights 

depending upon density of vehicles on roads. The working of the project is 

explained here. 
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The IR transmitter is placed directly in line of sight with IR receiver, so that the IR 

receiver continuously receives infrared rays. Once the IR receiver receives 

infrared rays, the microcontroller will detect Logic 1. If the infrared rays are 

blocked by some means, the microcontroller will detect logic 0. 

 

So, the program for the microcontroller must be written in such a way that it will 

turn ON the LEDs for a certain time interval alternately, which means here the 

traffic lights. 

 

At the beginning, when there is no obstacle, the IR receiver continuously 

detects IR light transmitted by the IR Transmitter. 

 

The timings of street lights are set normally. When a car or any other vehicle 

blocks any of the IR sensors, the microcontroller will increase the timings of green 

signal accordingly. 

 

 

 

Results 

It reduces the average delay time of each vehicle and also the fuel wastages in 

traffic jams. Continuous increase of greenhouse gases is depleting our 

environment and every city is becoming gas chamber. So our prime concern 

with this is that we can create a system where pollution level can be checked. 
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Densities on roads are observed through sensor and the information is provided 

to the microcontroller. According to the time sharing algorithm programmed in 

microcontroller, the microcontroller decides priorities of lanes and enabled to 

optimize traffic flow.  

 

 

 

FUTURE SCOPE   

In future, this system can be developed where special vehicles like ambulance 

can be coupled with smart traffic light so that the corresponding lane will be 

given more priority. This system can also be used to inform people in advance 

about the traffic in the lanes using enhanced route guidance GPS enabled 

systems. Data transfer and information sharing between microcontrollers and 

computer can also be done through telephone network channels. This traffic 

light control can be implemented to all existing signals in the whole city. 

 

MODEL PIC 
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ABSTRACT:   

 

This paper aims at energy saving and to reduce environmental pollution caused 

by generation of electricity using coals. A huge amount of energy is being 

consumed in lighting the street light. The electric power in most of the countries 

in the world is utilized in lighting the streets. However, the electrical energy 

consumed by street lights is not efficiently used because the need of street 

lamps is not essential in every street in all periods of time. In this project, we 

propose a system that automatically switches off the light for the parts of the 

streets having no motion detection and turns on the light for the parts of streets 

where motion is detected when it is dark. The smart street lighting also controls 

the luminosity of light based on the motion and performs automatic light 

dimming which is an aspect that serves to reduce energy consumption. The 

intensity of light can be controlled based on the number of vehicles and the 

weather conditions. In the intension to efficient energy consumption solar 

energy is used instead of electrical energy. In this paper the LED lights are used 

to increase the lifetime of lamp. Logically, this system will save a large amount of 

power. In addition to it ,life time of bulbs will increase and automation in the 

field of street lighting will also be achieved. Through this system approximately 

45% of energy will be saved and lifetime of bulbs will be increased to 65%.Futher 

more medication can be done to achieve new goal throughout this project 

which will be beneficial to the society 

 

INTRODUCTION 

 

One of the most important civilization index is the development of a good 

transportation network. This includes streets, roads and highways that have to 
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be adequately illuminated so that a sufficient visibility is guaranteed in order to 

decrease the accident rate and increase the flow of the vehicles and safety. 

However, these streets and roads are illuminated constantly for more than 13 

hours daily. This in turn requires a huge amount of electrical power to light all the 

streets and roads. About 30% of the total electrical power of any country is 

consumed in lighting the roads and the streets. The spending cost for the energy 

is high. We also know that for some roads, vehicles pass with very small rate in 

specific periods of time After all the discussion a natural question always rises in 

our mind which is: Is it possible to automatically cut the electricity for the parts of 

the roads that do not have vehicles and resume the current for these parts once 

there are some vehicles that are going to come? If this system could be 

implemented, it can save very large amount of the electrical power that can 

be used to develop other areas in the country. It can also increase the lifetime 

of the Lamps and hence decrease the maintenance cost. Actually one reason 

that made it impossible to develop such a system in the past is that the 

presence of vehicles on any part of the road has to be known. In addition, it has 

to be known when some vehicles are going to enter to these parts shortly in 

order to decide on switching the light on or off dynamically. The classical 

technologies like using cameras or cables to count the vehicles in any part are 

not feasible because they need very expensive hardware and computers to 

analyze the images to count the vehicles. 

 

Thus, there is a great need for developing a system that automatically controls 

and monitors the light of the streets or roads in order to light only the parts that 

have vehicles. This system has to use the recent innovative technologies to 

reduce the implementation cost and to be accurate. The proposed system also 

aims to achieve individual faults of street light which can be repaired within few 

working hours instead of taking days/ months of time. In current system fault 

detection is done when a staffs actually goes on “light patrols” in five to eight 

times a year to check for such faulty street light.  

 

Generally, management relies on residents, publics or other municipal 

employees to report active faulty street lights. Additionally, the use of mercury 

lamp and sodium vapour lamp CO2 is emitted which increases the pollution 

and more over the lifetime of the lamp is also not so efficient. The Smart Street 

Lighting system is proposed in the view to overcome the drawback of the 

existing lighting system used.  
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Hence this project will lead to have a Smart street lighting system, smart bus 

stops ,smart accident detect and control system, and fault management. 

 

 
 

SMART LIGHTING SYSTEM  

 

The smart lightening system will work by using micro-processor called ARDUINO. 

Also to detect day and night for automatically turn on/off of street light LDR 

(Light Dependent Resistor) will be used. And to detect the presence of vehicles 

or people, motion sensor such as IR sensor will be used.  The use of led lamp will 

save a good amount of energy. Even the life is longer than conventional-bulbs. 

 

WORKING 

 

The micro-processor i.e. arduino will be coded in such a way that in daytime the 

light will be in off state even if supply is connected to the system but as the 

surrounding light will decrease the street light will start glowing. But in absence of 

vehicles the street light will be glowing at 25% of its brightness and if the sensor 

detects any vehicle the street light will start glowing to its 100% brightness. The ldr 

controls the switching of street light during night and day time. 
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 When intensity fall below a certain value the street light start glowing and gets 

bright up to 25% when the IR does not detect any vehicle .As soon as IR detect 

any vehicle it send signal to microcontroller and microcontroller send signal to 

mechanical relay, then street light start glowing with 100% brightness and the 

process will be continuous till IR detect any obstacle.  

 

Also a new project for Smart bus stops in which the lights will be off, till the time 

no one is sitting or waiting for the bus. And as soon as someone comes and sit 

the bus-stop light will glow otherwise it will be off. 

 

COMPONENTS 

1. Arduino  

Arduino is an open source computer hardware and software company, project, 

and user community that designs and manufactures single-board 

microcontrollers and microcontroller kits for building digital devices and 

interactive objects that can sense and control objects in the physical world. 

Arduino board designs use a variety of microprocessors and controllers. The 

boards are equipped with sets of digital and analog input/output (I/O) pins that 

may be interfaced to various expansion boards (shields) and other circuits. The 

boards feature serial communications interfaces, including Universal Serial 

Bus (USB) on some models, which are also used for loading programs from 

personal computers. 

 

 
The microcontrollers are typically programmed using a dialect of features from 

the programming languages C and C++. In addition to using traditional 

compiler toolchains, the Arduino project provides an integrated development 

environment (IDE) based on the Processing language project.  

 

https://en.wikipedia.org/wiki/Single-board_microcontroller
https://en.wikipedia.org/wiki/Single-board_microcontroller
https://en.wikipedia.org/wiki/Microcontroller
https://en.wikipedia.org/wiki/Input/output
https://en.wikipedia.org/wiki/Universal_Serial_Bus
https://en.wikipedia.org/wiki/Universal_Serial_Bus
https://en.wikipedia.org/wiki/C_(programming_language)
https://en.wikipedia.org/wiki/C%2B%2B
https://en.wikipedia.org/wiki/Integrated_development_environment
https://en.wikipedia.org/wiki/Integrated_development_environment
https://en.wikipedia.org/wiki/Processing_(programming_language)
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2. IR SENSOR 

Infrared Obstacle Sensor Module has built-in IR transmitter and IR receiver that 

sends out IR energy and looks for reflected IR energy to detect presence of any 

obstacle in front of the sensor module. The module has on board potentiometer 

that lets user adjust detection range. The sensor has very good and stable 

response even in ambient light or in complete darkness 

 

Working Principle of IR Obstacle Sensor 

 

An IR sensor consists of an IR LED and an IR Photodiode; together they are called 

as Photo–Coupler or Opto–Coupler. As said before, the Infrared Obstacle Sensor 

has built-in IR transmitter and IR receiver. Infrared Transmitter is a light emitting 

diode (LED) which emits infrared radiations. Hence, they are called IR LED’s. 

Even though an IR LED looks like a normal LED, the radiation emitted by it is 

invisible to the human eye. Infrared receivers are also called as infrared sensors 

as they detect the radiation from an IR transmitter. IR receivers come in the form 

of photodiodes and phototransistors. Infrared Photodiodes are different from 

normal photo diodes as they detect only infrared radiation. When the IR 

transmitter emits radiation, it reaches the object and some of the radiation 

reflects back to the IR receiver. Based on the intensity of the reception by the IR 

receiver, the output of the sensor is defined. 

3. LDR  

A photoresistor (or light-dependent resistor, LDR, or photo-conductive cell) is a 

light-controlled variable resistor. The resistance of a photoresistor decreases with 

increasing incident light intensity; in other words, it exhibits photoconductivity. A 

photoresistor can be applied in light-sensitive detector circuits, and light-

activated and dark-activated switching circuits. 

A photoresistor is made of a high resistance semiconductor. In the dark, a 

photoresistor can have a resistance as high as several megohms (MΩ), while in 

the light, a photoresistor can have a resistance as low as a few hundred ohms. If 

https://en.wikipedia.org/wiki/Resistor
https://en.wikipedia.org/wiki/Electrical_resistance
https://en.wikipedia.org/wiki/Photoconductivity
https://en.wikipedia.org/wiki/Semiconductor
https://wiki.eprolabs.com/index.php?title=File:IR-Collision-Detection.png
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incident light on a photoresistor exceeds a certain frequency, photons 

absorbed by the semiconductor give bound electrons enough energy to jump 

into the conduction band. The resulting free electrons (and their hole partners) 

conduct electricity thereby lowering resistance. The resistance range and 

sensitivity of a photoresistor can substantially differ among dissimilar devices. 

Moreover, unique photoresistors may react substantially differently to photons 

within certain wavelength bands. 

 

  
 

Benefits of your project to the Society: 

 

Logically, this system will save a large amount of power. In addition to it, life time 

of bulbs will increase and automation in the field of street lighting will also be 

achieved. Through this system approximately 45% of energy will be saved and 

lifetime of bulbs will be increased to 65%.hence a large amount of electricity will 

be saved. 

 

Cost of the Project:  

 

The whole project works on electronic components like Arduino Uno, IR sensors, 

LDR sensor, Relays & Led. Hence all of this are not so expensive. Even to 

implement it on large scale the cost will not be so high. Our project will cost 

around 5000 Rs. 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Electrical_resistance
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INTRODUCTION 

 

The Third Eye is a transparent display that presents data without requiring users 

to look away from their usual viewpoints. It projects an image just like head-up 

display. It projects an image directly onto the human retina with low-energy 

lasers or LCDs. It can give the user ' the illusion of viewing a typical screen-sized 

display hovering in the air several feet away. In principle the technology can 

provide full-color, high resolution dynamic displays. It is highly efficient with 

respect to power consumption, requiring far less power.  

One of the main task in technical industry is observation of various parameters 

which includes the use of analog or digital measuring devices. Continuous 

monitoring while working on a machine can sometimes create problem for the 

engineer or technician. He/she has to continuously change his/her focus of 

vision from the machine to the display of the measuring instrument. If we are 

able to integrate it with the measuring instrument then it will create a safe and 

easy working environment for the engineer or the technician and avoid 

accidents. 

The main idea behind such kind of device would be that it will take data from 

the instrument and that data will be displayed on the screen. 

 

OBJECTIVE 

The main objective is to build a head up display using a small OLED combining 

an Arduino, a Bluetooth module, battery and some optics. 

The received Bluetooth data is displayed, on the OLED display. It's then reflected 

over the mirror, goes through the lens and you can see the picture in the little 

transparent acrylic glass 
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Display options will vary and customizable but available information will include 

speed, battery percentage, navigation routing etc. 

Many people use the mobile phone while driving motorcycles for calling, 

navigation or some other purpose. This may result in accidents. This problem can 

be reduced by using the head up display in the helmet. 

 

BASIC SCIENTIFIC PRINCIPLE 

The process basically involves the phenomenon of optics which is triggered 

using embedded system. 

 

COMPONENTS REQUIRED 

Arduino Pro Mini module, LiPo battery, Bluetooth 4.0 module, OLED Display, 

Connecting wires, Acrylic Plano convex lens, Reflector, Plastic Mirror, FTDI Basics 

Programmer, LiPo Charger Circuit, 3D Prototype 

 

BLOCK DIAGRAM  

 

The Third Eye basically consists of a micro-controller that can be of arduino 

family or atmega16 or some other which is connected to OLED display and 

Bluetooth. The display projects an image on the mirror which is placed in front of 

the display inclined at some angle. The reflected image passes through the 

convex lens and finally the refracted image is shown on the transparent display. 
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TEST BENCH 

 

Circuit on breadboard 

 

Prototype 

CHARACTERISTICS OF THE THIRD EYE 

• The display element is largely transparent. 

• The information is projected with its focus at infinity. 

• It must be compact and lightweight 
 

ADVANTAGES 

 It is highly efficient with respect to power consumption (in microwatt). 

 It provides a sharp, clear image regardless of external lighting conditions.  

 It require a fraction of the hardware of conventional display devices, 

allowing for lighter and more elegant mobile devices, in high demand for 

today's electronics market. 

 

BENEFITS OF THE PROJECT TO SOCIETY 
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The major benefit of this project is that it can help to avoid accidents. Some 

more benefits are: 

1. Navigation: Off the bike , your smart phone gives you access to maps, 

directions and point of interest which will solve the problems for daily 

commuters. 

2. Weather: HUD lets you avoid bad weather. 

3. Telemetry: See all the data that is important to you without taking your 

eyes off the road which will reduce the chances of accidents. 

4. Communication: calling system can be accessed while driving. 

5. Military aircraft applications include weapons status and sensor data such 

as target destination, range, line of sight.  

6. Automobiles usually offer speedometer, tachometer, and navigation 

system displays. Night vision information will also be displayed. It can also 

use in motorcycle helmets. 

7. Medical operations: display the status of the patient like heartbeat, blood 

pressure and other useful detail at the time of operation. 

 

LEARNING ASSOCIATED FOR YOUNG LEARNERS 

This project will teach young minds about the basic idea of embedded system 

and implementing them in real life problems moreover they will learn about the 

phenomenon of optics. 

 

MAJOR CHALLENGES 

 Power consumption is one of the major challenge. 

 It should be small in size and light weight so that it will easy to handle. 

 The optical design will also play an important role. 
 

FUTURE SCOPE 

 In the near future, it will be available with Wi-Fi and Bluetooth connectivity, 

allowing users to surf the web and check their email on the move. 

 There will also create full color images from a tiny head-mounted or 

handheld device  that look bigger than a cinema screen. This will open up 

applications such as augmented vision and augmented reality. 

 Local information such as the nearest police or tube station could be 

overlayed onto your view along with directions to the nearest cash point 

or taxi rank. 

 It will become smaller and lighter, due to advancement in micro optics 

which will result in a model that will look like normal pair of glasses.  

https://en.wikipedia.org/wiki/Speedometer
https://en.wikipedia.org/wiki/Tachometer
https://en.wikipedia.org/wiki/Global_Positioning_System#Navigation
https://en.wikipedia.org/wiki/Global_Positioning_System#Navigation
https://en.wikipedia.org/wiki/Automotive_night_vision
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 Real-time information on the dashboard of the car like traffic and 

directions etc. can be displayed on the head up display.  

 Display will be integrated with GPS technology. 

 Military will gain a lot through these displays giving the soldier idea about 

the topography of the unknown area. 

CONCLUSIONS 

 It is smaller and lighter. 

 User will be able to see a map of their current location displayed right on 

top of the real thing. 

 This will aid navigation in cities and villages. 

 

PICTURES OF WORKING MODEL AND SCHOOL VISIT 
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23. BIONIC HAND 
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ABSTRACT  

 

A 3D printable design for a myoelectric prosthetic arm is presented. The arm is 

electronically actuated and controlled by a user flexing his/her muscles. The 

bionic arm presented has the potential to be used by an amputee or person 

born without a limb. This type of technology does exist although it is expensive 

and generally not available to people in developing countries. 

 

The root of the system is an innovative mechanical design for a 3D printed 

prosthetic arm. Modern day electronic actuators and circuitry animate the 

device and allow for sophisticated control schemes. It is hoped that this work will 

be of value to a diverse audience. 

 

HYPOTHESIS 

 

The principle of bionic hand – The bionic hand is a type of prosthetic hand 

which can be controlled by using muscles movement of the remaining hand. 

Muscle movement are collected by using electromyography and then followed 

by microcontroller. 

 

INTRODUCTION  

 

It could be argued that the most valuable possession to any human being is 

their body. Replacing a missing human limb, especially a hand, is a challenging 

task which makes one truly appreciate the complexity of the human body. For 

centuries innovators have been trying to replace lost limbs with manmade 

devices. Several prosthetic devices have been discovered from ancient 
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civilizations around the world demonstrating the ongoing progress of prosthetic 

technology. 

 

Passive Prostheses 

Passive prosthetics are simple, non-moving devices that aim to restore cosmetic 

appearance and basic functionality to an amputee. 

 
 

Mechanical/Body Control Prostheses 

Body powered prosthetics are controlled via a harness connected to the user. 

They are generally a simple device such as a mechanical hook which is linked 

to elbow/shoulder movement. Although these devices are relatively simple they 

remain the most popular type of prosthesis today.  
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Myoelectric Controlled Prostheses 

Myoelectric prostheses measure electromyography (EMG) signals generated 

from the contraction of muscles near an amputee’s residual limb. These signals 

are measured through electrodes placed on the surface of the skin or 

embedded directly into muscles. These signals are then amplified and sent to a 

microcontroller which analyses this information and controls the internal 

actuators. Myoelectric devices allow for far greater amounts of control than 

mechanical devices.  

 
Figure 1.3 – Advanced DARPA Myoelectric prosthetic arm 

 

MAJOR COMPONENTS – 

1. Body (frame) 

2. Servo motors 

3. Emg Module 

4. Surface electrodes 

5. Microcontroller (Arduino)  

6. High strength strings 

7. High strength elastic. 

8. Pressure sensors. 

9. Vibratory motors. 

10. Power Supply 

 

1. Body (frame) - The body of bionic hand is made using 3D printing method. 

ABS material is used in its manufacturing. 

2. Servo motors -servomotor is a rotary 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 

https://en.wikipedia.org/wiki/Rotary_actuator
https://en.wikipedia.org/wiki/Linear_actuator
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module designed specifically for use with servomotors. And in this Project, 

they are used to move the figures. 

 

3. EMG (Electromyography)- Easy to use single channel EMG sensor boards have 

been used to sense and measure muscle activity. This part contains a small 

PCB and three surface electrodes. Two of these electrodes measure the 

voltage potential across a muscle and the third is a ground reference point 

placed on a boney feature and the muscle signals are recorded by using this 

technology. 

 

Figure 1.4 – Surface electrodes and indications of their respective nerves 

 

4. Arduino (Microcontroller) 

Arduino board designs use a variety of microprocessors and controllers. The 

boards are equipped with sets of digital and analog input/output (I/O) pins that 

may be interfaced to various expansion boards (shields) and other circuits. The 

boards feature serial communications interfaces, including Universal Serial 

Bus (USB) on some models, which are also used for loading programs from 

personal computers. The microcontrollers are typically programmed using a 

dialect of features from the programming languages C and C++. In addition to 

using traditional compiler toolchains, the Arduino project provides an integrated 

development environment (IDE) based on the Processing language project. 

And in this project it is working as a brain of whole components. 

 

https://en.wikipedia.org/wiki/Input/output
https://en.wikipedia.org/wiki/Universal_Serial_Bus
https://en.wikipedia.org/wiki/Universal_Serial_Bus
https://en.wikipedia.org/wiki/C_(programming_language)
https://en.wikipedia.org/wiki/C%2B%2B
https://en.wikipedia.org/wiki/Integrated_development_environment
https://en.wikipedia.org/wiki/Integrated_development_environment
https://en.wikipedia.org/wiki/Processing_(programming_language)
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Figure 1.5 – Pictorial representation of Arduino nano  

5. Power supply 

It is important that this system is portable and completely powered by internal 

sources. Using a wall power supply is fine for testing and debugging but a 

prosthetic arm needs to be powered by a source an amputee can easily 

carry around. 

 

Servo motors use a significant amount of current during operation. Disposable 

batteries would not be a good solution since the servos would drain power too 

fast meaning they would have to be replaced quite frequently. Lithium 

Polymer (LiPo) batteries offer a high energy density and are rechargeable.  

 

A more sophisticated electrical system could link all components to a single 

power source using techniques to generate a negative voltage for the EMG 

sensors. This would reduce the size, weight and clutter of the current power 

supply system. 

 
 

Figure 1.6 – 2 Cell Lithium Polymer to power the system 

WORKING 
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The working of this bionic hand starts by collecting muscle signals using 

electromyography and surface electrodes, then these signals are send to 

Arduino (microcontroller) and Arduino process these signals and control servo 

motors which lead to the movement of figures. 

 

At the tip of figures pressure sensors are mounted which collect data related 

to touch and send it to Arduino which process signals and control the servos 

and vibratory motors for touch feedback. 

 

COST 

One of the major factor governing this project is it's cost since this is the cost of 

the various prosthesis available in market is too high for a common man. Since 

this hand is made using 3D printing method and the actuators and processor 

are also cost effective. This hand can be easily made in 30,000 INR, Weather 

Other prosthetic hand like DARPA costs in Millions  

 

CONCLUSION 

The aim was to develop a low cost 3D printed myoelectric prosthetic arm. The 

goals and expectations for this thesis have been achieved and it is hoped that 

the presented body of work allows for several new research topics to be 

researched in the future.  
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24. WORLD CLOUD FOR EVENTS 
 

COLLEGE  GD GOENKA UNIVERSITY, GURGAON 

GUIDE MS MANISHA SAINI 

COLLEGE 

STUDENTS 

AMOGH MADAN, ADITYA MUNJAL, RIDHIMA ARORA 

SCHOOL  

STUDENTS 

SUBHAM SINGH, VIJAY 

 

ABSTRACT 

  
The project’s aim is to generate semantic visualization of tweets related to a 
unique hashtag which in turn will equip the society in handling any natural 
calamity. Word cloud is an image composed of words used in a text or a 
subject, in which the size of each word indicates its frequency or importance. 
In this project we developed a word cloud using Python, R (Shinny framework), 
Twitter API, HTML, CSS and JavaScript. 

 

HYPOTHESIS 
 

The project is based on certain conditions that are accepted to be true. The 

conditions are Internet connectivity is always there. Continuous flow of data is 

maintained through the APIs The Hashtag that is used to collect data is Unique  
All the above-mentioned points tell us the correct working of the project. 

 

METHOD 

  
The conventional method of spreading a word around people consisted news 
channel, newspapers, radio etc. But due to the evolution of internet the word 
can be spread to people like fire, Internet as given us so many ways to 
communicate with people like Facebook posts, Twitter tweets, YouTube videos 
etc. 

  
The purpose of this project is to be able to use Internet to its full advantage and 
provide aid to people who are in the need of it. The innovation in this project is 
that it uses statistics which is a part of Mathematics as a tool for finding out 
problems (natural calamities) quickly. This software will make public aware 
about the problems occurring in the nearby locations so that they can save 
themselves as well as help others. 
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The output of this project is an image composed of words used in a text or 
subject, in which the size of each word indicates its frequency or importance 
and it is called “Word Cloud” 

 

The project is divided into three parts, 

- The first part consists of collecting the data with the help of Twitter API and 

Python. 

- The next part consists of sending this data to shiny and analyzing it to form 

a word cloud. 

- The last part displaying our results or forming the word cloud. 

 

This project is made up of different open-source technologies like Python and R. 

 

Python 

  
Python is a high-level programming language designed to be easy to read and 
simple to implement. It is open source, which means it is free to use, even for 
commercial applications. Python is considered a scripting language, like Ruby 
or Perl and is often used for creating Web applications and dynamic Web 
content. Scripts written in Python (.PY files) can be parsed and run immediately. 
They can also be saved as a compiled program (.PYC files), which are often 
used as programming modules that can be referenced by other Python 
programs. 

 

R  
R is a system for statistical computation and graphics. It provides, among other 
things, a programming language, high level graphics, interfaces to other 
languages and debugging facilities. R is a GNU-licensed free software 
programming language and software environment primarily used for statistical 
computing as well as for graphics. It is widely used by statisticians and data 
miners for creating or developing statistical and data analysis tools and 
software. 

 

Twitter 

 

Twitter is a free social networking microblogging service that allows registered 
members to broadcast short posts called tweets. The default settings for Twitter 
are public. Unlike Facebook or LinkedIn, where members need to approve 
social connections, anyone can follow anyone on public Twitter. To weave 
tweets into a conversation thread or connect them to a general topic, 
members can add hashtags to a keyword in their post. The hashtag, which acts 
like a meta tag, is expressed as #keyword. 
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API  
An application program interface (API) is code that allows two software 
programs to communicate with each other. The API defines the correct way for 
a developer to write a program that requests services from an operating system 
(OS) or other application. 

 

Twitter Search API  
The Search API is an XQuery library that combines searching, search parsing, 
search grammar, faceting, snipping, search term completion, and other search 
application features into a single API. You can interact with the Search API 
through XQuery, REST, Node.js and Python. The Search API makes it easy to 
create search applications without needing to understand many of the details 
of the underlying cts:search. The Search API is designed for large-scale, 
production applications. 

 

Shiny for R  
 Build useful web applications with only a few lines of code.  
 Shiny applications are automatically "live" in the same way that 

spreadsheets are live. Outputs change instantly as users modify inputs, 
without requiring a reload of the browser.  

 Shiny user interfaces can be built entirely using R, or can be written 
directly in HTML, CSS, and JavaScript for more flexibility.  

 Works in any R environment (Console R, Rgui for Windows or Mac, ESS, 

StatET, RStudio, etc.). 

 Attractive default UI theme based on Bootstrap. 

 A highly customizable slider widget with built-in support for animation.  
 Prebuilt output widgets for displaying plots, tables, and printed output of 

R objects. 

 

EXPERIMENT 

 

As we have seen the project is divided into various stages, we will further explain 

these stages with the help of a flow diagram 

 

The flow diagram explains us the flow of the project and how each stage is 

Interdependent on each other 
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The output of the following program would be as follow: 
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The bigger words show higher frequency that means they are occurring more 
frequently in the tweets rather than other words.  
This project incorporates basic concepts of statistics like mode, mean, 
median and frequency in analyzing the data and forming the word 
cloud with the help of the analyzed data 

 

SUMMARY 

 

This project tries `to implement the idea of a human helping another human in 
need via Internet. It can act as a faster source as Internet is the medium for 
information sharing and by adding location as a filter it helps in acting faster 
towards the problems. Locals can reach the people even before the higher 
authorities can take an action. 

 

COST 
 

The cost of this project will depend upon the PC begin purchased which has 
at least 2 GB of Ram. On a small scale this project can cost Rs 10,000 (cost of 
PC as the technologies are free of cost). 
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ABSTRACT 
 

Since a long time wheelchairs with different features are made for the disabled 

person but they are unable to provide real time tracking. Also none of the 

available wheelchairs can be taken out on road as well as not helpful to the 

person with spinal cord injury. The CABRIOLET VECHI- is a tongue controlled 

vehicle having advanced vehicle tracking system. It helps in conquering all 

type of disabilities of Divyang person. Even a completely paralyzed person can 

drive this vehicle as tongue is an organ of body which is not connected directly 

to the spinal cord. This project initiates a future ahead step for a Divyang 

person to make him able and conquer his disability. The CABRIOLET VECHI-EEE is 

a type of wheelchair cum battery operated vehicle which can be operated at 

different controlled speeds using movement of tongue of the disabled person. 
 

It operates on tongue assistive technology which translates user intention into 

control commands by detecting the voluntary tongue motion. It utilizes a small 

permanent magnet, secured on the tongue, and an array of magnetic sensors 

mounted on a headset outside the mouth. CABRIOLET VECHI-EEE is provided 

with high resolution web camera for live video streaming and bidirectional 

voice communication. It is also featured with a powerful vehicle tracking 

system (using GPS and GSM) that can be used in any emergency situation to 

send the location of the vehicle to their well-wishers. 

 

HYPOTHESIS 
 

The principle of ‘Cabriolet Vechi-EEE’- a tongue controlled drive is based on 

basic Hall Effect principle which states that when a current carrying 

conductor is placed in a transverse magnetic field, a voltage can be 

measured across the terminals of conductor placed at right angles to the 
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current path. Here we place a magnet on tongue and a hall sensor is used 

whose output voltage varies as the magnet comes near it. 

 

METHODOLOGY 
 

The methodology used to finalize the current work is explained by flow chart 

 

 
 

Phase -1: Market and Literature Survey 
 

About 56.7 million people (approx. 19 percent of the world population) in the 

world and approx. 21 million people in India are suffering from different types of 

disability. Various sites nearby National Capital Region (NCR) has been visited to 

analyze the problems faced by Divyang person and various featured 

wheelchair prepared by various manufacturer. Tongue controlled wheelchair 

can be used to all types of disability of person as tongue movement not 

affected by any type of disability. 
 

Phase – 2: Design of algorithm for defined project 
 

The finalized model of project is designed with the help of AVR and ARM 

microcontrollers. The code is written in AVR and ARM microcontrollers with the 

help of Software ATMEL6.1 and KEIL respectively. 
 

Tongue Controlled Drive: Three Hall Effect sensors are used to sense the 
movement of tongue that is used to operate two dc motors with the help of 

AVR microcontroller. 
 

GSM and GPS: GSM and GPS coding has been done in ARM microcontroller. 

 

Phase -3: Simulation and Prototype Implementation 
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Simulation of above proposed model has been done in PROTEUS environment. 

The Proteus Design Suite is a proprietary software tool that is used for electronic 

design automation. A prototype model has been designed to check the 

operation of model. 

 

Phase -4: Hardware Implementation 
 

After successful completion of prototype model in phase 3, we started to 

develop an actual hardware of the project. College Workshop has been used 

to prepare Mechanical system including Chassis and body frame. Various 

hardware components (such as dc motor, capacity of battery etc) have been 

finalized after proper analysis. 

 

Hardware requirements: 
 

HARDWARE SPECIFICATION 

HALL EFFECT SENSOR MODULE HALL-3144 MODULE with S49E SENSOR 

MICROCONTROLLER AVR: ATmega 16 and ARM: lpc2148   
GPS MODULE NEO-6M 

GSM MODULE SIM 900A   
WEB CAMERA V380 WIFI SMART CAMERA 

DC SERIES MOTOR VOLTAGE:24V ,NO LOAD CURRENT:4A   
RECHARGABLE BATTERY 24V, 25AH 

RELAY CIRCUIT Two relays of 24V,20A each   
VEHICLE BODY CAST IRON 
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EXPERIMENT 
 

Tongue driven system is a tongue operated assistive technology which translates 

user intention into control commands by detecting the voluntary tongue motion 

utilizing a small permanent magnet, secured on the tongue, and an array of 

magnetic sensors mounted on a headset outside the mouth or an orthodontic 

brace inside. 
 

HALL EFFECT SENSOR (HALL-3144 MODULE with S49E SENSOR): 
 

The magnetic sensors are nothing but hall-effect sensors. A Hall Effect sensor is a 

transducer that varies its output voltage in response to changes in magnetic 

field; the sensor operates as an analogue transducer, directly returning a 

voltage. 

 

 
 

MICROCONTROLLERS: 
 

AVR microcontroller(Alf and Vegard's RISC): 
 

It is a family of microcontroller which is developed by Atmel. ATmega16 is an 8-

bit high performance microcontroller of Atmel's Mega AVR family which has 

low power consumption. It has 16 KB programmable flash memory, static RAM 

of 1 KB and EEPROM of 512 Bytes. It is a 40 pin microcontroller. There are 32 I/O 

(input/output) lines which are divided into four 8-bit ports (PORTA, PORTB, 

PORTC and PORTD).In this project the development board of Atmega16 is 

used. 

 

ARM microcontroller(Advanced RISC Machine): 
 

It is a family of reduced instruction set computing (RISC) architectures for 

computer processors and configured for various environments. LPC2148 is a 

widely used IC from ARM-7 family which is pre-loaded with many inbuilt 

peripherals making it more efficient and reliable option for the beginners as well 



Anveshana 2017-18- DELHI-NCR- Abstract Book     Page 144 of 151 
 
 

as high end application developer.It has 8 KB to 40 KB of on-chip static RAM and 

32 KB to 512 KB of on-chip flash memory, 128-bit wide interface/accelerator 

enables high-speed 60 MHz operation 

 

GPS MODULE: 
 

GPS or Global Positioning System is a network of orbiting satellites that send 

precise and accurate details of their position in space back to earth; these 

signals are obtained by GPS receivers, such as navigation devices and are used 

to calculate the exact position indicated in terms of latitude and longitude. The 

NEO-6 module series is a family of stand-alone GPS receivers having compact 

architecture and power. 

 

GSM MODULE(SIM 900): 
 

It is used to establish communication between a computer and GSM system. It is 

an architecture used for mobile communication which assembles together with 

power supply circuit and communication interfaces for computer. It works on 
 

Frequencies: 900/1800MHz 
 

Baud rate: 9600 
 

Operating voltage: +12v dc 

 

LIVE VDEO STEAMING AND BIDIRECTIONAL VOICE COMMUNICATION: 
 

It uses a v380 Wi-Fi camera i.e. a wireless IP camera which offers 720p HD video, 

night vision, 64GB storage. Wireless control over the camera’s setting via mobile 

device app named as v380. 
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DC SERIES MOTOR: 
 

The shaft of two DC series motors are coupled with the two wheels of vehicle. 

Its high operating torque makes it suitable for use in electric vehicles. 

 

MOTOR VOLTAGE CURRENT 

DC SERIES MOTOR 24V NO LOAD: 4A 

 

SUMMARY 
 

This project is made to ease the life of Divyang by facilitating them with a 

vehicle which will not only make them mobile but also connect them with their 

well-wishers through a live web camera. The project has following objectives: 

 
 It assist Divyang person with all kinds of disabilities. 
 It facilitates the Divyang person to be mobile without any human 

assistance. 
 It ensures the safety of Divyang person. 

 It enables the Divyang person to live a honorable and happy life 
 

COST 
 

Cost is the major factor influencing the implementation and growth of any 

project. Since our project is not less than a complete product, the best efforts 

are made to complete it in minimum possible cost. The total amount spend on 

the project is Rs. 35000. 
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ABSTRACT 

 

The world is rapidly becoming automation dependent by the evolution of new 

technologies, eliminating human efforts. In a competitive market it has become 

necessary to design and manufacture products in an efficient way according to 

customer needs. Any approach that saves human effort can be deemed as 

technology and in today’s world the need is to make domestic refrigerators fully 

automated to completely eliminate manual refilling of water bottles. This 

technology can help humans to take a leap in the evolutionary trajectory. It 

would become quickly apparent that our evolution is punctuated with 

technological advancements. 

 

HYPOTHESIS 

 

Ultrasonic sensor is mounted at the top of water bottles at a clearance of 40mm 

(approx.),using ultrasonic sensor actual level of water comprised by the bottle 

can be measured ,ultrasonic sensor sends sound pulse and if the water level is 

below the pre-fixed level value the sound pulse will reflect back as an echo 

signal to the sensor ,immediately the sensor sends signal to the Arduino board to 

switch on the pump through relay board to refill the bottle again up to the 

prefixed top level , ultrasonic sensor sends sound pulses at regular interval and 

as soon as the sound pulse verifies that the water is filled up to desired level 

sound pulse is reflected back as an echo signal ones again and send signal to 

the Arduino board to turn off the pump ,maximum and minimum level of water 

can be set using LabVIEW front panel. 

 

OBJECTIVES 

 

In today’s world People always find excuses not to repetitive things and it has 

been seen that the problem of refilling refrigerator’s water bottles at regular 

intervals manually, cause fatigue in humans and most of the times empty water 

bottles are being cooled in refrigerator, to overcome this menace there is need 
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to make domestic refrigerators fully automated to completely eliminate manual 

refilling of water bottles. 

 

METHODOLOGY 

 

It is based on programming and coding of Arduino board. REQUISITES-   

ultrasonic sensors relay board, Arduino board, micro-switch, bread board 

 

Arduino: After the sensors have collected the values, those values are then 

transmitted to Arduino Uno which is an open source programmable 

microcontroller board. It is based on Atmega328. It contains 14 digital 

pins(input/output), 6 pins for analog input, a crystal oscillator of frequency 16 

MHz, a USB connection in which a supply of 5V is provided, a power jack for 

adapters, an ICSP header and also a button to reset it. It has everything that 

fulfils the requirements when working with a microcontroller. It can be started by 

either connecting it to a computer through a USB cable or by connecting it with 

a AC-to-DC adapter. 
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ULTRASONIC SENSOR: An Ultrasonic sensor is a device that can measure the 

distance to an object by using sound waves. It measures distance by sending 

out a sound wave at a specific frequency and listening for that sound wave to 

bounce back. By recording the elapsed time between the sound wave being 

generated and the sound wave bouncing back, it is possible to calculate the 

distance between the sonar sensor and the object. Since it is known that sound 

travels through air at about 344 m/s (1129 ft/s), you can take the time for the 

sound wave to return and multiply it by 344 meters (or 1129 feet) to find the total 

round-trip distance of the sound wave. Round-trip means that the sound wave 

traveled 2 times the distance to the object before it was detected by the 

sensor; it includes the 'trip' from the sonar sensor to the object AND the 'trip' from 

the object to the Ultrasonic Sensor (after the sound wave bounced off the 

object). To find the distance to the object, simply divide the round-trip distance 

in half. 
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Commercial Application or Utility: This idea can be implemented in domestic 

refrigerators to make the refilling process of water bottles completely 

automated and saves one's precious time. 

 

Scope of Future Work: This methodology can be implemented in upcoming 

refrigerators for domestic and commercial usage 
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SUMMARY 
 
It completely eliminates manual refilling of water bottles saving one’s precious 

time. It has made possible to own a cool filled water bottle at any and every 

instant of time. This methodology can help humans to take a leap in the 

evolutionary trajectory. 

 

 This technology can reduce human efforts in refilling of water bottles 
manually to a great extent.  

 This is a fast and easy way to automate the operation of refilling the 

bottles. 
 

 It saves water wastage, as most of the time water gets overflowed while 
filling bottles manually.  

 Increased consistency of output.  
 Reduces human labour. 

 

COST 
 

One of the major factor governing this project is it's cost, since this is the cost of 

the various devices used for this project such as  
Arduino Uno: 600/-  
Ultrasonic sensors: 300/-  
DC Charger: 200/-  
Miscellaneous Expenses: 900/-  
Total expenses: 2000/- 
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