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102) SAPTHAGIRI COLLEGE OF ENGINEERING, BENGALURU

Sl Project " | TITLE OF THE PROJECT BRANCH NAME OF THE STUDENT1 & TEAM SANCTIONED
No. | proposal GUIDE/S LEADER AMOUNT (Rs.)
Ref. No.

399) | 40S_BE_0183 | ISOLATION AND IDENTIFICATION OF MICROLABS FOR | BIOTECHNOLOGY ENGINEERING | MRS. BLESSY BABY | MR. MOHAN KUMAR 6,500.00
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Title of the Project

ABSORPTION AND CONVERSION OF AMMONIA AND NITRITES
BY USING NITR OBACTER AND N7 TROSOMONAS IN AQUAPONICS
SYSTEM FOR THE DEVOLOPMET OF PATHOS

Reference number- 40_BE 0183

Name of the College & Department

Department ol‘Biotcclmology, Sapthagiri College of Engineering,

Bangalore-57,

Name of the student

Mr. Mohan Kumar N, Mr. Arun D K, gl

Mail-ID: - 1996sarun@gmail.com

Phone Num :- 99 6866954

Name of the Guide

Mr. Ananda. 1T, ¥, Assistan; Professor, Department of Biotechnology,
Sapthagiri College of Engineering, Bangalore-57,

Mail 1D; anandaI)v(rzzsn_pthagiri.edu.in
Phone No: 09964262548

- Acknowledgement:
1. Dr.Ananda § » Professor and HOD

2. Mrs.Blessy Baby Mathew, Assistant Professor
3. Mrs.Sharan ya D, Assistant Professor

Keywords &
Aquaponics, Aquaculture, Nitrite, Nitrate , Ammonia, nitrobacter, nitrosomé; as, pathesing
College O ~ &
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* Aquaponics is a food production system that combines intensive aquaculture (raising
aquatic animals in tanks) with hydroponics (culti vating plants in a nutrient solution).

* In Aquaponic system, Fish feed passes through fish and provides nutrients for plant
growth,

* Aquaponic systems are recirculation aquaculture systems that incorporate the
production of plants without sojl. ¢

* Plants grow rapidly with dissolved nutrients that are excreted directly by fish or

generated from the microbial breakdown of fish wastes,
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KSCST

. Karnataka State Council for Science and Technology
Indian Institute of Science Campus, Bengaluru - 560 012

Telephone: 080-2334 1652, 2334 BB48, 2334 8849 + Telefax: 080-2334 8840
Email: office@kscst.iisc.ernet.in, office@kscst.org.in ¢ Website: www.kscst.iisc.emet.in, www.kscst.org.in

Dr. S. G. Sreekanteswara Swamy

Executive Secretary
Ref: 7.1.03/SPP/1112

The Principal

Sapthagiri College of Engineering,
14/5, Chickasandra,

Hesaraghatta Main Road,
Bengaluru - 560 057

Dear Sir,

Sub : Sanction of Student Project - 40th Series: Year 2016-2017

Your Project Proposal Reference No. :

Ref : Your Project Proposal entitled ™

1 am happy to inform that your project propo

40S_BE_2312

27th March 2017

FOREST MONITORING SYSTEM BASED ON GPRS AND
POWERED BY IOT

sal referred above, has been approved by the

Secretary, KSCST for "Student Project Programme - 40th Series” and has been sanctioned with a

budgetary break-up as detailed below:

Student / s |Ms. Manasa J. Budget Amount (Rs)
and others Materials/Consumables 6,000.00

Guide/s Prof. Suma V Shetty Labor 1,000.00
Travel £

Department |Electronics And Communication Miscellaneous .
Engineering Report 500.00

TOTAL 7,500.00

Rupees Seven Thousand Five Hundred

The following are the guidelines to carryout the project work :
a) The project should be performed based on the objectives of the proposal sent by you.

b) The project should be completed in all respects and one copy of the hardbound report alang
with softcopy of the full report in a CD (.pdf format) should be submitted to KSCST.

c) Any change in the project title and objectives, etc., or students is liable to rejection of the
project and the amount sanctioned needs to be returned to KSCST.

d) Please quote your project sanction reference number printed above in all your future

correspondences.

e) Important: After completing the project, 2 to 3 page write-up (synopsis) needs to De,

by e-mail [spp@kscst.iisc.ernet.in] and should include following :

1) Title of the project

2) Name of the College & Department

3) Name of the students & Guide(s)
4) Keywords

Princin

ingl
i Collegy of - ...
landral Hsii.-],“n ] L 3

il +

Bﬂﬂgafuru . 56{;0&;0 g Had

ekt Fr
PR

@.

14



5) Introduction / background S0S.8E 2342

(with specific reference to the project, work done earlier, etc) - about 20 lines

6) Objectives (about 10 lines)
7) Methodology (about 20 lines)

(materials, methods, details of work carried out, including drawings, diagrams etc)
8) Results and Conclusions

(about 20 lines with specific reference to work carried out)
9) Scope for future work (about 20 lines).
(Note: The write-up (Synopsis) should be sent with the approval of project guide.
The softcopy of the write-up, in MS Word format, should be sent by e-mail

(spp@kscst.iisc.ernet.in). In your e-mail, please also include project proposal
reference number and title of the project.)

e) Projects selected for Seminar / Exhibition will be awarded.

The sanctioned amount will be sent separately by our Accounts Department.

The sponsored projects evaluation will be held in the Nodal Centre and the details of
the nodal centre will be intimated shortly.

Please visit our website for further announcements / information and for any clarifications please
email to spp@kscst.iisc.ernet.in

Thanking you and with best regards,

Yours sincer

Q-

(SGS Swamy)

Copy to:
1) The Head of the Department of
Electronics And Communication Engineering
Sapthagiri College Of Engineering,
14/5, Chickasandra,
Hesaraghatta Main Road,
Bengaluru = 560 057

2) Prof. Suma V Shetty

Department of Electronics And Communication Engineering
Sapthagiri College Of Engineering,

14/5, Chickasandra,

Hesaraghatta Main Road,

Bengaluru - 560 057

3) The Finance Officer, KSCST, Bangalore
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A PROJECT REPORT
On
A Forest Monitoring System Powered By 10T
Submitted to _
Visvesvaraya Technological University ‘I
Belagavi, Karnataka — 590018
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In Partial fulfillment for the award of degree in

Bachelor of Engineering |
During VIII Semester of ‘

Electronics and Communication Engineering
For the academic year 2016-17
Submitted by

Manasa J ISGI3EC050
Harshitha R 1SGI3EC034
Jayanthi Sri Haripriya ISGI3EC035
Aman Makrani ISGI3EC013

Under the guidance of

Prof. Suma V. Shetty |

Assistant Professor, Dept. ECE \ &
|

/ \ 2 cip? a £n g\ﬂaﬁ N

. e of %
SAPTHAGIRI Bpmm“‘* e gsc,n.a it B
College of Engineering mms d"a‘ e 5600

Creating Tommaorow

2016-17

DEPARTMENT OF ELECTRONICS AND COMMUNICATION
ENGINEERING

SAPTHAGIRI COLLEGE OF ENGINEERING
14/5, Chikkasandra, Hesaraghatta Main Road, Bengaluru—- 560057

s

-



N

SAPTHAGIR|

College of Engineering
Crc;lring Tommorow

SAPTHAGIRI] COLLEGE OF ENGINEERING
14/5, Chikkasandra, Hesaraghatta Main Road, Bengaluru- 560057

Department of Electronics and Communication Engineering

CERTIFICATE

Certified that the Project work entitled “A FOREST MONITORING SYSTEM
POWERED BY 10T”, carried out by Ms. Manasa.J (ISG]3EC050), Ms. Jayanthi Sri
Haripriya (\SG]BEC035), Ms. Harshitha.R (ISG13EC034), Mr. Aman Makranj
(lSGI3EC013), bonafide students of 8" Semester Electronics and Communication
Engineering in partial fulfillment for (he award of Bachelor of Enginecring in Sapthagiri
College of Engineering of the Visvesvaraya Technological University, Belagavi during
the year 2016-17. It is certified that all corrections/suggestions indicated for Interna
Assessment have been incorporated in the report deposited in (he departmental library.
The Project report has been approved as it satisfies the academic requirements in respect

of Project work prescribed for the said degree.
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ABSTRACT

ae part of the important and indispensable resources for human survival and

project presents the prototype of a system for detection of any uncontrolled

activities, smoke or fires in forests using sensors. The data from the

‘Forest Monitoring system prototype is designed and developed in an effort to
the security level for valuable trees which have high demand in market like teak,

wod, etc. This prototype is tested and demonstrated successfully for its
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A Forest Monitoring System Powered by IOT 2016-17

CHAPTER 6
IMPLEMENTATION AND RESULTS

The prototype of the system can be implemented in places where precious trees arc

planted, to prevent forest fires and other illegal activities.

6.1 Snapshots of IOT Working

Stepl: IOT APP on the transmitter side.

Fig 6.1: IOT APP on the transmitter side.

Step2: Option indicating to enter EMAIL ID on the transmitter side.

Fig 6.2: Option indicating to enter EMAIL ID on the transmitter side.
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KSCST

Telephone: 080-2334 1652, 2334 8848, 2334 EB849 ¢ Telefax CB0-2334 8840

Emall: offica@kscst.iisc.emet.in, office@kscst.org.in ¢+ Website: www. kacstiisz emetin, www kscst.org.in

Karnataka State Council for Science and Technology
Indian Institute of Science Campus, Bengaluu - 560 012

Dr. 8. G. Sreekamnteswara Swamy
Executive Secretary

Ref: 7.1.03/5PF/1112

The Principal

Sapthagiri College 27 Z1gineering,
14/5, Chickasandra,
Hesaraghatta Main Fozd,
Bengaluru - 560 057

Dear 5ir,

Sub 1 Sanction of Student Project (Biofuel) - 40th Series : Year 2016-2017
Your Project Propasal Reference No. :

Ref : Your Project 2roposal entitled ™

40S_B_BE_049

31st March, 2017

PERFORMANCE AND EMISSION AMALYSIS OF THE SINGLE

CYLINDER SI ENGIME VARYING ETHANOL BLENDS WITH PETROL

I am happy to inform that your project proposal referred above, has been approve- by the
Secretary, KSCST for ' Student Project Programme  (Biofuel) 40th Ser es" and has been
sanctioned with a sudgetary break-up as detailed below:

Students

Mr. Harl 5.V, Budget Amount (Rs)
and athers Materials/Consumables 8,000.00
Guide/s “ir. Raghuthema Rao P, Labor 1,000.00
Travel -
| Analysis -
Dapartment |Mechanical Engineering Miscellaneous 500.00
Report 500.00
TOTAL 10,000.00
Rupees Ten Thousand ' !

The following are the guidelines to carryout the project work :
a) The project should se carried out based on the objectives of the proposal sent by you.

b) The project should be completed in all respects and a) One copy of the haré¢bound report b)

Softcopy of the full report (including coverpages, abstract & preliminary pegss in a CD (.doc

and .pdf format]

¢) The project report shall mention the name of "Karnataka State Bioenergy Development

Board and Karnataka State Council for Science and Technology” as sponsored

organisations in the title page. Project Title or the Objectives can be altered only with prior

permission of KSZST. Any change in the project are strictly prohibited and listle for rejection

and the amount sznctioned has to be returned back to KSCST.The fund is to be utilised only
for the activities zo which it has been released. '

d) Please quote your proj
corresponderces
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e} Important: After completing the project, 2 to 3 page write-up (synopsis) reeds to be sent

by e-mail [bis“uelcell.kscst@gmall.com] and should include following points:

1) Title of the projact
2} Name of the College & Department
3) Name of the students & Guide(s)

4) Keywaords
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VISVESVARAYA TECHNOLOGICAL UNIVERSITY
BELAGAVI, KARNATAKA, INDIA

A PROJECT REPORT
ON

PERFORMANCE AND EMISSION ANALYSIS OF
THE SINGLE CYLINDER SI ENGINE VARYING
ETHANOL BLENDS WITH PETROL

Submitted in partial fulfillment for the award of the degree

DEPARTMENT OF MECHANICAL ENGINEERING
:_;- SAPTHAGIRI COLLEGE OF ENGINEERING
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2016-2017
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Submitted by
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| 4. VINOD RAJ P [1SG13ME122]
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b Associate Professor,
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ABSTRACT

performance & the pollution levels of the engine are studied. An aleady refurbished IC
wol engine & used ethanol blended fuels was checked for any damages‘effects in the engine
s & minor repairs were done and used for further tests. In this study the effects of petrol-
| blends such as Petrol, E20, E30, E40, and E50 and two differer: Compression ratios
1 and 11.19:1 on single cylinder four stroke air cooled Bajaj Pulsar 150 DTSi engine have
 experimentally investigated. The experimental results showed that with the increase of

blending leads to slightly decrease in the Engine power output and significan:ly increase
ecific fuel consumption (SFC). CO and HC emission decreases dramatically, CO2 and 02
oas decrease significantly. When the engine was operating with E20 fuel at higher

ssion ratio (11.19:1), and Specific fuel consumption (SFC) inereasss with compared to
compression ratio (11.03:1). Engine performance and CO:, CO, EC, O: emissions for

d and ethanol blended petrol with higher compression ratio (11.19 1)} were increased

acantly compared to lower compression ratio (11. 03:1). But Exhaust emissions of E30 fuel

mmn ratio 11.19:1 is very lower than EQ fuel with compression matio 11.03:1. It was

Jb
‘E' observed that the increase of ethanol blending allows the engine 1o operate at higher
S

ession ratio without knock oceurrence. The engine performance and pollutant emission of

= DITSi engine using petrol-ethanol blends (E0, E20, E30, E40, and ES0)were investigated
B

entally in Energy Conversion Lab.




PERFORMAKCE AND EMISSION ANALYSIS OF THE SINGLE CYLINDER 5| ENGINE VARYING ETHANCL
BLENDS WITH PETROL

CHAPTER -1

INTRODUCTION

1.1 Preamble

A thailenge that humanity must take seriously is to limit and decrease the greenhouse
effect causec by various human activities. A major contributor to the greenhouse effect is the
transport sector* due to the heavy, and increasing, traffic levels. In spite of ongoing activity
to promots efficiency, the sector is still generating significant increases in CO2 emissions. As
transport lzvels are expected to rise substantially, especially in developing countries, fairly
drastic political decisions may have to be taken to address this problem in the future.
Furthermeze. the dwindling supply of petroleum faels will sooner or later become a limiting
factor. An iriportant step in efforts to solve the problem is to replace fossil source of energy
. with bio-sne-gy. In the transport sector this means either introducing bio fuels and using
adapted vzhacles, or blending bio fuels with petroleum-based fuels for use with present

vehicle flzets. The two alternatives are not, of course, mutually exclusive,

However, blending bio fuels with petro.eum-based fuels for use by the present
_ conventioaal vehicle fleets has the advantages that even using quite low blending
- concentretions will result in substantial total volumes of gasoline being substituted by bio
" fuels, an- fhat the present infrastructure for distributing fuels can be used. Today, the
- transport s=ctor is a major contributor to net emissions of greenhouse gases, of which carbon
. dioxide is particularly important. In Sweden this sector accounts for roughly 20 % of total
;:_ energy censumption, and almost 50 % of the totel emissions of carbon dioxide. The carbon
dioxide emissions originate mainly from the use of fossil fuels, mostly gasoline and diesel oil
. 1n road transportation systems, although some originates from other types of fossil fuels such
as natural gas and Liquefied Petroleum Gas (LPG). If international and national goals (such
~ as those set out in the Kyoto protocol) for reducirg net emissions of carbon dioxide are to be
- met, the use of fossil fuels in the transport sector has to be substantially reduced. This can be
' done, to some extent, by increasing the energy efficiency of engines and vehicles and thus

- reducing fuzl consumption on a volume per unit distance travelled basis.

Sice, the total transportation work load is steadily increasing such measures will not

be sufficier: if we really want to reduce the emisﬁinng‘ of carbon dioxide. In order to reduce

S.CE. ME, 2€16-2017 | U] w}ﬁﬁrﬁa-;ﬁﬁq‘t 0 B° Page 2




IMANCE AND EMISSION ANALYSIS OF THE SINGLE CYLINDER S ENGINE VARYING ETHANCL
ITH PET30L

amourts of these emissions we have to go further and an additioral measure that

tbe required is to replace fossil vehicle fuels with renewable ones. Primarily, especially in

“short term, this means bio-based fuels. Probably the best candidate bio fuels to replace
soline in the sho-t term are alcohols. Alcohols can be blended with gasoline or used as neat
ﬁ-.-.] in both 3crganized spark ignition engines and compression igniticn engines. [ the
‘medium term ethasol produced from grain will probably be
fuel for replacing gasoline, and in the long term ethanol

ver from grain ethanol. Tod

the most important alterr ative

produced from cellulose might take

ay, ethanol accounts for a substantial part of the alternative fuel
ket, especizlly in Brazil, the USA and Sweden.

> advantages of ethanol are that it can:

levide a viable alternative to reduce the greenhouse effect.

Be produced domestically, thereby reducing dependence on imported petroleum.

e easily mixed with gasoline.

From an international perspective, most research up to 1990 was focused on blends of
Bethanol and gasol

ne, but some studies were carried out on ethanol-gasoline blends. Si-ice

ese studies were carried out in the USA, it can be assumed that taey mainly included

icles with efficient emission control systems, but at the same time technizal features of

s in the USA have historically differed, at least in part, from those in Sweden. It should

0 be noted thet for a long time 10% ethanol has been added to commerc:al gasolin® in
any parts of the USA. In the USA

portions of ethanol to gasoline than

'II'

there is considerable experience of adding higker

those allowed by gasoline regulations in Sweden

The primary advantage of adding a bio based alcohal to gasoline is that it reduces net

A s g B

e i S B

emissions but it also has other positive effects, such as increasing thz octane value of the

,_

el and reducirg the benzene content of the exhaust gases. The use of alcohol blended

line and nea: fuel alcohols as substitutes for neat

gasoline have become matters of
frest in many countries. The International Energy Agency (IBA), established in 1974,
p S

ME, 2016-2017 ; B (7 7 R
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o T (Gl




S R

PERFORMANCE AND EMISSION AMALYSIS OF THE SINGLE CYLINDER 1 ENGINE VARYING ETHANOL

BLENDS WITH PETEOL

CHAPTER -9

CONCLUSIONS AND FUTURE SCOPE

9.1 CONCLUSIONS

The power generated by Ethanol blended Petrol is lower 1o maximum 17.28% and 1s

expecizd due to lower colorific value of Ethanol compared to Petrol.

SEC 13 higher for all blends to an extent of 51.51% maximum compared to Petrol

which s also expected due to lower colorific value.

With higher Compression Ratio the power generated as well as SFC showed
improvement but is found always lower than pure Petrol. It is probably indicated that
higher ethanol blends definitely need higher Compression Ratio o restore power

levels 10 a great 2xtent.

This swudy clear.y establishes the Ethanol blended Petrol reduces pollution levels in SI

Eng:ne exhaust gas emission for all blends tested.

Optimum blenc for both C.R (11.03:1) & C.R ( 11.19:1) is between E20 - E30 with

76.86 % reduction in CO levels and least reduction in brake thermal efficiency.
Blznds up to E30 can be used with minimum loss in brake thermal efficiency.

Bleads beyona E20 have a significant reduction in CO emissions. However the loss in

brake thermal efficiency is considerable.

The CO, emissions decreases with increase in ethanol blend in petrol as shown in the

data & graphs.

Tre decrease in CO; emissions seen in our data is on par with the literatures of

pezviously conducted researches.

Tae oxygen levels slightly increases with the increase in percentage of ethanol blends.

As the percentage of ethanol increases the air suction also increases which results in

the better ccmbustion. Due to which the oxygen lev;I"in'Jhxhuust increases.
1




KSCST

indian Institute of Science Campus, Bengaluru - 560 012
Telephone: 080-2334 1652, 2334 8848, 2354 8849 ¢ Telefax: 080-2334 8840

Dr. S. G. Sreekanteswara Swamy
Executive Secretary

31st March, 2017
Ref: 7.1.03/SPPf1112

The Principal,

Sapthagiri College of Engineering,
14/5, Chickasandra,
Hesaraghatta Mein Road,
Bengaluru — 560 057

Dear Sir,

Sub : Sanction of Student Project (Blofuel) - 40th Series : Year 2016-2017

Your Project Proposal Reference No. : 405_B_BE_064

Ref : Your Project Proposal entitled " REDUCTION OF POLLUTION LEVELS IN THE ATMOSPHERE BY THE
USE OF METHANOL BLENDED PETROL FUEL IN AUTOMOBILE IC

ENGINE AND THE STUDY OF ITS EFFECTS ON THE PERFORMANCE
OF THE ENGINE

1 am happy to Inform that your project proposal referred above, has been approved by the
Secretary, KSCST for "Student Project Programme (Biofuel) 40t Serles” and has been sanctioned
with a budgetary break-up as detailed below:

Student / s |Ms. Vidya 5. Budget Amount (Rs)
and others Materizls/Consumables 10,000.00
Guide/s Mr. P. Raghuthama Rao Labor -
Travel 1,000.00
| Analys s -
Department |Mechanical Engineering Miscellaneous 500.00
Report 500.00
| TOTAL i 42,000.00

Rupees Twelve Thousand . : i

The following are the guidelines to carryout the project worle :
a) The project should be carried out based on the objectives o7 the proposal sent by you.

b) The projec: should be completed in all respects and a) One copy of the hardbound report b)
Softcopy of the full report (Including coverpages, abstract & preliminary pages in a CD (.doc
and .pdf format)

¢) The project report shall mention the name of v"Karnataka State Bioenergy Development
Board and Karnataka State Council for Sclence and Technology" as sponsored
organisations In the title page. Project Title or the objectives can be altered only with prier
permission of KSCST. Any change in the project are stricty prohibited and lieble for rejection
and the amount sanctioned has to be returned back to KSCST.The fund Is to be utilised only

for the activities to which it has been released.

d) Please guote your MWMMMM in all your future
correspondences.

e) Important: After completing the project, 2 to 3 page wrt2-up {s'«fngp’é'i‘?] needs to be sent by
e-mall [bl::fuelcell.kscs:@gmail.r;ﬂrn] and should include fallowing I

§
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1) Title of the project
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Karnataka State Council for Science and Technology

Email: office@kscst.lisc.ernetin, office@kscst org.in ¢ Website: www kscst.lisc.emet.in, www kscst.org.in
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ABSTRACT

Methanol is an alternazive, renewable, environmental friendlv and economically attractive fuel,
it is considered to be one of the most favorable fuels for convertional fossil-based fuels.
Methanol has been recently used as an alternative to conventional fuels for internal combustion
(IC) engines in order tc satisfy some environmental and economic concerns. Because of a
number of relatively larze research projects that have been ongoing recently, much progress
has been made that °s worth reporting. This report systeratically describes the methanol
productions, including the productions from coal, natural gas, coke-oven gas, hydrogen,
biomass etc. It introdaces the potentials of methanol as a rencwable resource of energy, taking
into account the world supply and demand, economic benefits and tae effects on human health
and the environment Thirteen methods of application such as methanol gasoline, methanol
diesel blends etc. wh ch can be used on the IC engines are suramarized. Finally, it puts forward

some of the drawbasks of use of methanol as automotive fuel. This project aims at:-

1. Reducing the pollution levels in the atmosphere caused by automobile emissions.
2. Determining the optimum Methanol blend in Gasoline.

3. Studying the performance of the IC Engine with Mezhanol blended Gasoline.

4,

Studying the effects of Methanol blended Gasoline on the Engine components.

An old 4 stroke petrol engine is bought and refurbished & installed on a MS fabricated base
structure. Emission tzsts are done for M6, M10, M15, M20, M25, M30, M35, and M40.
Performance tests sre done for M6, M10, M20, and M30. Perzentages of methanol were
prepared & kept ready. Using these mixed blends the per-ormarce tests & pollution levels’
checking were done. The engine is rebored to the highes: possible bore size for which the
standard piston is available & the increased compression ratio is calculated. Emission tests are
done on the rebored engine for M6, M10, M15, M20, M25, M30, M35, and M40. Performance
tests are done for M35, M10, M20, and M30. Detailed graphs are for the above data and
analyzed w.r.t pe-ormance & pollution level variations. Conclusions and future scope are

o

drawn on the basis of these results and observation. )
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7.8 PERCENTAGE REDUCTION IN EMISSIONS FOR EACH
BLEND FOR C.R 9.84:1

BLENDS co HC CO:
(%) (Ve) (“e)

M2 17.896 30.337 23.333
M4 57.240 12.359 14.00
M6 50.409 7.865 23.333
M8 52.185 37.078 12.00
M10 58.606 17.977 2,000
M15 65.027 164.044 308.00
M20 59.836 208.988 130.66
M25 72.404 889.887 352.0
M30 74.453 803.370 310.66
M3& 76.366 682.022 245.33
M4e | 79.644 402.247 178.66

TABLE 7.8 Percentage reduction in emissions for each blend for C.R 9.84:1
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CHAPTER - 8

CONCLUSIONS AND FUTURE SCOPE
8.1 CONCLUSIONS

¢« Ortimum blerd for both C.R (9.673:1) & C.R (9.84:1) is M10 with 33.63%

rz2uction in OD levels and least reduction in brake thermal efficiency of 1.19%.
+ Blends up to M1 can be used with minimum loss in brake thermal efficiency.

e Blends beyond M10 have a significant reduction in CO emissions. Howzver the

1235 in brake taermal efficiency is higher,

e The CO2 emissions increase with increase in methano: blend in petrol as shown in

the data & graphs.

* The increase m ZO2 emissions seen in our data is in par with the literztures of
previously conductsd researches. (Reference: Paper by PhilipE Cassady,

Mathematical Sciences Northwest, Inc.)

¢ Higher C.R reduzes pollution level significantly as per the data obtained from the

experimental Jatz of this projects investigation,
e From our resits, we can safely say that up to 10% of blend can be used in vehicles.

8.2 FUTURE SCOPE

Nowadays, the increase in emissions of the automobiles are a serious concern to humanity.
Several regulations =ich as Bharat 4 and 5, have been laid by the governmert on the
automobi’e manufacturers to keep pollution levels in check. However, the design
constraints alone caniot bring down the emissions to the required level. This poses a need
for alternate methods of reduction in emission such as using alcohol fael blends. In future,
necessa-v steps neec to be taken by the government to make metianol blended fuels
available at lower prees, support and improve the production method of methanol. The
implemz=itation of this will significantly reduce the consumption of fessil fuels worldwide

and preserve the resources for future generations. More ijveggiga:iolls are needed to

effectivaly optimize mezhanol blends in petrol engines.
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Sapthagiri College of Engineering

(Affiliated to Visvesva-aya Technological University, Belagavi & Approvec by AICTE, New Dielhi)

SAPTHAGIRI #14/5, Chi<kasandra, Hesaraghatta Main Road, Bengaluru — 560057
g!'i':f:'"':'::::’::‘n': Phone:080-28372800/,2 www.sapthagiri edu.in Fax: DB0-28372797
Date: 26409/2016
To,

Tae Principal,
Sapthagiri College of Engireering
Bangalore-560057

Sub- Sanction of Research srant for the research project “12 Minutes Energy™

With reference to thz letter dated 9/9/2016 regarding the reszarch funding, the
management of Sapthagiri College of Engineering after discussions wth principal and RDECI
has sanctioned the Reszarch zrant of Rs.20,000 ( Rupees twenty thousand only) for the

research project “12 Minutes Energy” to be carried out by the department of Biotechnology.

-

7//:17/'1//'

. Executive Director

Sri G.D. MANOJ

Executiva Direetor :
Sapthagiri College of Engineering
meEﬂGALUF‘,U - 560 047.
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!:f./

e —

Prinekpal ;
Sapthag ri College of Engmaenﬁng
Chilkasandra, Hrasaragt-.a_atta Road,
: 3angalore-560 0567



Sapthagiri College of Engineering
(Affiliated to \Visvesvaraya Technological University, Belagavi & Approved by AICTE, New Delhi)
: #14/5, Chikkzsandra, Hesaraghatta Main Road, Bengaluru — 560057
Salige of Lagtuesning Phone:080-28372800/1/2 www.sapthagiri.edu.in Fax: 080-28372797

Crealing Temoirew

Date: 27/09/2016

To,

The Convener,

R&D, Entrepreneurship Committee & Incubation Center (RDECI),
Sapthagiri College of Engineering

Bangalore-560057

Sub- Sanction of Research grent Reg .,

The management of Sapthagiri College of Engineering has sanctioned the Research fund
0f Rs.20.000 ( Rupees twenty thousand only) for the research project “12 Minuzes Energy” to

be carried out by the department of Biotechnology.
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To,
The Principal,
Sapthagiri College of Engineering,
Bangalore-560057,

Through HOD & RDECI

From
Saranya D & Ananda H V

Departmentof Biotechnology
Sapthagiri College of Engineering
Bangalore-560057

Respected Sir,

Date: 09/09/2016

Subject: 'Requisition for the financial assistance for carrying out research project

With respect to above subject, I request your kind self to provide finical assistance to carry

out the project entitled “12 minute Energy”. The research proposal and budget split up has

enclosed along with this letter. Kindly consider the requisition and do the need full.

Thanking you

gartmeﬂ\
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thagirl College of Enginearing

14/8, Chikkasandra, Hesaraghstts
Bengaluru - 580 7

Your’s sincerely
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Dept of Bio-Tec U}

BANAGLO E.fi

\@M

Principal ‘
Sapthegiri College of Engineering
Chikkasandra, Hesaraghatta Road,
Bangalere-560 057




RESEARCH PROPOSAL

1 | About the project

a | Title of the project : | 12 minute Energy

b | Subject area as per instruction : | Bioinstrument, Chemicalengineering

2 Details of Principal Investigator

a | Name : | Dr. Ananda S/ Saranya D & Ananda H A%

b | Qualification : | Ph.D/M.Tech (Bio instruments)/M.Tech
(Chemical Engineering)

¢ | Designation | : | Professor/ Assistant Professor/ Assistant
Professor

d | Department : | Biotechnology

e | Years of teaching/research : | 16/5/2

experience

f | Email ID : | hodbt@sapthagiri.edu.in
anandahv@sapthagiri.edu.in

g | Cell Number : 1 9900833873/9964262548

h | Details of the Head of the Department

i | Name of the Head of the Department Dr. Ananda S

j Email ID ‘ . | hodbt@sapthagiri.edu.in
k | Cell Number : 1 9900833873/9964262548

A
e

Signature of Haaﬂﬁ)e Department

Head of the Department
Dept.ofBio~Technology
Sapthagiri College of Engineering
No.57/1, Chikkasanara
Hesaraghatta M .. road
Bangalore -57

Principal
N AR nninaarlBa ot 5
Sapfhtgirl College of Engineaning N
14/6, Chikkasandra, Hesaraghalin Maln fwad fé{{?{# WG Ce & O -
Bengaluru - 360 057 Chiidsscands: )

A : . P i L LA
Bangalocs. e 70
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~ A. DETAILS OF THE PROJECT PROPOSAL

Title of the Project Proposal:

| “12 minute energy”
(A Manual energy consumption Reciprocating pump for both urban and rural areas)

Objectives of the proposal:

e Prototype preparation
e Fabrication work

e Optimization process

Background of the project:

Aquaponic is an integration of aquaculture and hydroponics. Aquaponics uses the symbiotic
association of aquaculture and hydroponics in which plants feed on waste matter excreted by fishes.
Simultaneously the vegetables purify the water that is utilized by the fishes. Microbes play a vital role
in providing nutrition to plant. These microbes are present in the roots of the plant which transforms
excreta of fishes and solid waste into substance that plants can feed upon for their metabolic activities.
Aquaponics is a useful technology and widely developing. Aquaponics is gaining lot of attention
because small space is used for cultivation and have a great harvest of healthier and organic vegetables
which are devoid of soil borne disease

On observing the frequent power failure and lack of electricity supply in rural areas, I am thinking of
starting a project that is designing a novel reciprocating pump which uses manual energy as power

instead of electricity.

We can reduce the usage of electricity by using manual power. As such, I want to start a project by
name “12 MINUTE ENERGY” in which we can pump 1000 liter of water to higher levels without
using electricity in just 12 minutes. It will be a boon to rural areas and indirectly it will also help in

maintaining the health of general public by pedaling for 12 minutes.

Princh
Sapthagiri Coliege cf Engineering
Chikkasandra, Hesaraghatta Road,

Bangalore-560 057




Fig 1: Outline of the product- 12 minute energy

Methodology :

HOW IT WORKS!!!

* A Pump lifts the water from lower reservoir to higher reservoir.
« The novel approach to lift water is the simplest manual operated reciprocating pump..

» As the cycle pedal rotates the crank shaft connected to the disc rotates & the piston moves
backward & forward.

* During the suction stroke the piston moves left thus creating vacuum in the cylinder.

During the delivery stroke the piston moves towards right. The increase in pressure in the cylinder
causes the suction valve to close & delivery valve opens. Water is forced in the delivery pipe.

Milestones with time schedule & work plan: 06 months

List of equipment required for SL | Expenditure AmGURt
Phase-II for Project Implementation No.
1 Prototype 15000/~
2 | Fabrication 10000/-
3 | Scale up 25000/-
4 | Miscellaneous 5000/-
5 | Patenting 5000/-

Relevance, importance & application of the project:

e Pumping of 1000 liter of water in just 12 minutes without using electricity up to 3™ floor of
Building.

e Transportation of water in rural areas.

Principal .
Sapthagiri College of Engineering
Chikkasandra, Hasabcﬁz Road,
Bangalore-560 057




10. | Novelty/Uniqueness of the project
proposal

Innovative proposal

o g™

Name & Signature of the
Principal Investigator
(with seal)

Nam ure of

Head of te Department
Head gi,mgeg partment

gpt. of Bio= |l::unnolugy

Sapthag:n College of Engineering
No. 5771, Chikkasandra
Hesaraghatta Main Road

Bangalore -57
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From,
Research and Development cell,
Sapthagiri College of Engineering,
Bangalore-560057.

To,
Principal inve_stigator,
Sapthagiri College of Engineering,
Bangalore-560057.

Subject: Sanction of research grants Reg.,

Date: 01/10/2016

The committee hereby informed that following project have been approved for the

academic year 2017. The report and the outcome of the project have to be submitted to

the committee after the completion of the project. The utilization certificate shall be

given along with the final report.

SL. | Principal Investigator | Departmen Project entitled Amount
No ‘ t Sanctioned
1 Dr. Ananda S/ - BT 12 Minute Energy 20000/-

Saranya D / Ananda H
A
Convener
Copy To,
Principal

All Departments

1QSC

b
Principal
gapiagirl College of

a i
Hasarag
1418, Chm”%":f;:;u,. s - 560 057

P S L4
Enginaering
hatts baiis Road




Date: 16/1/2017
To,
Principal,
Sapthagiri College of Engineering
Bar]ga]ore-560057

Through HOD

From,
Saranya D & Ananda HV
Department of Biotechnology,
Sapthagiri College of Engineering
Bangalore-560057

Respected Sir,

Sub: Procurement of Instruments Reg.,
With reference to the letter received from R& D committee regarding approval of research
project, we are here by requesting the procurement of the Digital Signature and fabrication
for the research project entitled “12 minutes Energy” to carry out. This will enhance the

s research potential to contribute for the improvement in the field of biotechnology. Kindly

consider the request and do the need full.

Thanking you,

Yours Faithfully, \J '

Head of the Department
Dept. of Bio -Technology
Sapthagiri College of Engmeering
} No.57/1, Chikkasandra
___— Hesaraghatta Main Road

AGLOEZ Bangalore -57

Princlpal o
Sapthagiri College of Enginsering
14/8, Chikkasandra, Hesaragheita kalin Roud

Bengsaluru - 560 0£7



Date: 20/09/2017
To,
Research and Development cell,
Sapthagiri College of Engineering
Bangalore-560057

Through HOD

From
Saranya D & Ananda HV

Department of Biotechnology
Sapthagiri College of Engineering
Bangalore-560057

Sub: Submission of report and utilization details

With reference above cited subjected I am hereby enclosing project report entitled “12

Minute Energy” and utilization certificate. This for your kind information, please.

SI Particulars Quantity Amount Remarks
No | _

1 Fabrication .1 ]0,000}5— e Purchased
2 Digital Signature 1 5 ,000/% ! Purchased
3 Miscellaneous 5000 /- .| Purchased

Prindin-i
Thanking You, : Sapthagiri Colle o i
. Chikkasandra’ i HHEGT

esaraghatia Re:«

Bangalore.560 057
Principal

¢

' v the Department
Head of the Departme

/r'—‘:'incéps! lof f

SapYhagirl Collsge of Enginaarig

14/6, Ghikkasandra, Hesaraghattn Muin Road
Bengalury - $60 057
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s (67 % ; Digital Certificates for Signing & Encryption Contact Us

D
913956084729

| TRANSACTION

| PAYMENT GATEWAY ID

——— e ———

| 6040807681

Application ID : 4263561,4263960

Download and print the above acknowledged application form
- Paste your passport size photograph in the space indicated and sign across the photograph i ,
- Enclose the copy of the document proofs selected by you in the application form ; & D o

. Sign the application form at the place specified in the application form O 5
5. Keep the copy of the document proofs ready for verification and pick up @ 0
6. Within few hours of the receipt of the document. You would receive an email for downioad of signature. @ ©
7.1f you have selected token, it would courier to you shortly. . i N o
Note: |

hWwNn-=

i
H
E
i
i
i
E
i
i
E
;

T

i 1. All the supporting document proofs should be attested by Gazetted officer or Post Master or Bank Manager. No application would be
E processed without attestation.

2 Applicant signature should be in Blue Ink Only

3. Cross Signature across the photo is mandatory

srved
www.emudhra.com

info@emudhra.com, sales@emudhra.com

Activate Windows
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SAMPLE INVOICE
Document No. Date: 15-03-2017
SENDER: CONSIGNEE:
Mr.PRADEEP KUMAR TANANDAS " N
. | HOD, DEPT OF BIOTECHNOLOGY, SAPTHAGIRI COLLEGE
ERBI/)IUDHRA LIMITED | OF ENGINEERING, HESARAGATTA MAIN ROAD,
3"” FLOOR SAI ARCADE 56 .| BANGALORE, BANGALORE, 560058 MOB - 9900833873
OUTER RING ROAD |
DEVARABEESANAHALLI |
BANGALORE-560103 5 |
CON-080-67401400 | "
| .
!‘ -
' UNIT
No. DESCRIPTION OTY | wosew TOT. VALUE
1 CRYPTO USB TOKEN INO 999 999
999
TOTAL
THE IS TO CERTIFY THAT THE MENTIONED CONSIGNMENT IS BEING SENT TO
CONSIGNEE AFTER CALIBRATION. VALUE DECLARED FOR TRANSPORT PURPOSE (
ONLY AND HAS ‘NO COMMERCIAL VALUE’ ' @J})g

¢
For EMUDHRA LIMITED & | S 1

Princiné

[

k’_:

Znplng
|.‘1".ui-;l;*.|

Sapthagyil College of Engings
baandra, Hasaraghatta Main Roa

we Bengaturu - 560 067

R PR

ad

Sapthagiri Colf ‘
ege of En
Chikkasandra, ge of En

gineering

Hesaragh

atta RO&‘:_

Bangalore

-560 057



i TIN: 29620818060
gsngugg r:rcLalggf‘grg Floor,Outer Ring Road, g‘ll‘&.Ragn. No: G’;ggé%&%;?gosowa
Devarabeesanahalli, Bangalore - 560103 P AN: AAACZ3347G
TAX - INVOICE
Billed To: Invoice No: eMudhra/Online- ESIGN102127
S Ananda - | Date: 16-Feb-2017
#194 Maddur

Taluk.Thylur,Thonor,Maddur,Mandya,Karnataka - 571433
Mobile: 9900833873
Email Id: ipranand@gmail.com

Ties S

deSlgn for 1 Year

Sub Total Rs.500.00

Service Tax @ 14% Rs.70.00

Swachh Bharat Cess @ 0.5% Rs.2.50

Krishi Kalyan Cess @ 0.5% Rs.2.50

E.&OE. Total Rs.575.00

Total amount is rounded off to nearest rupees.
Amount in words: Five Hundred and Seventy Five Only

Payment Remarks ‘
Online Payment:Transaction ID -ESIGN5827520170216093133

SignaturegNot,
Signed by:0S EMUDHRLIMITE!
Reason: eMudhra eSign Seﬁfa"
Location: Bangalore { 5t

Verified

Sapihag‘d llags nearing
14/8, Chikkesandre raghelts Maln koad

Bengaturu - 580 067




SRI SRINIVASA EDUCATIONAL & CHARITABLE TRUST (R)

A SAPTHAGIRI COLLEGE OF ENGINEERING

gollege of Engineering (Affiliated to Visveswaraya Technological University, Belgaum & Approved by AICTE - New Delhi)

\./x\/
P W

UTILIZATION CERTIFICATE

Sl No Particulars Quantity Amount
1 Fabrication 10000

2 Digital signature ' 5000

3 Miscellaneous 5000

Total 20,000~
' v
Certified that Sapthagiri college of Engineering has provided partial financial
support of RS 20,000/-(Twenty thousand only) towards12 Minutes Energyproject
by BiotechnologyDepartment of Sapthagiri college of Engineering.

Certified that I have satisfied myself that condition on which the grant in aid
sanctioned has been duly fulfilled and that | have excised the following check to see
that the money was actually utilized for the purpose for which it was sanctioned.

Kinds of check exercised

1. Bills

) rd
AN Signature of :é(;i;'incipal with seal Signature of Auditor with seal
‘ Printipa ‘ )

~ oy

Sapthagiri Coll
1415, Chikkasandra, He b
Bengaluru - 584 G5/

14/5, Chikkasandra, Hesaraghatta Main Road, Bangalore - 560 057. KARNATAKA,
Tel : 2837 2800 /01/02 /03, 2313 0583 Fax : 080-2837 2797, E-mail ; principal@sapthagiri.edu.in
Web : www.sapthagiri.edu.in
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U8 SnY BavPschr en3q Karnataka Urban Infrastructure

mﬁ: M dedws Development & Finance Corpn. Ltd.,
e ot S i
178¢ ‘o3 wgos, @de Boar o, wodoENG D oy T Road, indira Nagar |
Bod, 030,43, adac 39, torteac-560 038 Phone : 080-25196124-129. Fax - 080-25196110

‘ Bates : 080-25196124-129 P 1 08025196110 E-mail : info@kuidfc.com, website: www.kuidfc.com i

No.KUIDFC/FUNDS/RES/117/2016-17 ’ [ F9 4k Date: 12.09.2016 ]
i

To, [
Mr.Ananda S, i
Head of the Department,
Dept. of Bio Technology,
Sapthagiri College of Engineering,
#57/1, Chikkasandra, Hesaraghatta Mn Rd,
Bangalore-57.

Sir,

Sub : Development of Bio-resins and its use in processing of waste plastics

.. g . i
i WQ,E&WEM“MM&M,--MI ! as Com 0] te 'E,mm ates-

¥k %k %

With regard to the above subject, the request of the research students (Akshay
Kumar.R, Sagar.S, Chetan.s, Shivaraj.V) is accepted by KUIDFC and accordingly we have

5:;,5:, : released a grant of Rs.50,000/- on 31.08.16, as first installment towards the said project
j research work.

A monthly brief status report may please be submitted to this office for our
reference. On utilizing the released amount, a utilization certificate shall be furnished along
with necessary bills, vouchers etc. These bills & vouchers shall be duly certified by the HOD.

i' Thanking you,

| Yourssfaith{ully,

e gow-usa\ b el v
Manager
/&Q' (Urban Affairs)

g e -

: Principal

) ‘ - Sapthegiri College of Engineerirn
#{. Chikkasandra, Hesarsghatta Roay,
Bangalore-560 057

Prpioaiaal
Frincipai

Sapthagiri Colisge of Enginearing
1416, Chikiknsandra, Hesaraghatta Maln Rogd
Bengaluru - 560 057

| 8




From, 0T 3016

Akshay Kumar,R
Student

Department of Biotechnology
Sapthagiri College of Lingineering
Bengaluru-57

To,
C.Karthikeyan

Project Management Expert
KUIDFC
Bengaluru-27

Respected Sir,
Sub: Biotechnology research centre,

With respeet to the above subject, Dr.Ananda,S 18 the head of the department of the..-
biotechnology research centre in our college, His personal bank aceount 1y considered s
departmental account and all the funds are therefore credited offielally to the heads account,
Kindly release the fund to his account at the earliest, We would be grateful for this act of
kindness.

Thanking Yc':u,

Yours Faithiully,

Pono"

AKSHAY KUMAR.R

1 r-".'-":', ‘
principal _ oo
apth iri Coliege O ;:.m_.;w;{?}qd“
a J!.,!J-.,-_._‘ a 2 :
¥ ikkagandra, Hesaia%;;a
o Banga'.ore-&o()

Scanned with
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From,

Vinutha Moses

Assistamt Professor

Department of Biotechnology
Sapthagiri College of Engineering
Bengaluru-57

Through,

Dr. Ananda.S

Professor & Head

Department of Biotechnology
Sapthagiri College ol Engineering
Bengaluru-57

To,

C.Karthikeyan

Project Management Expert
KUIDFC
Bengaluru-27 W

Respected Sir,

Sub:Requisition to sanction 50,000/-a part of approved grant

With respect to the above subject, as w
literature surveyand the experiment
bio resins from organic waste. We
chemicals. We request your kind self to consider and s

50,000/-. For this act of kindness we would ever be grateful.

Thanking You,

Research Students:

Sapthagiri College of =g
Akshay Kumar.R Chikkasandra, Hesaraghatta Roa:

Sapar.S
Chetan, §
Shivaraj, V

e

Scanned with
CamScanner

Prinbigral

Bangalore-560 05

JOR2010

¢ have started our research studies with extensive
al work on processing of waste plastics and development of
require, fund for the analytical studies and procurement of
anction the first half grant of an amount of

@?/\J\,{,A-a
Yours Faithfully

Vinutha Moses

P Y
neerin

o

wedeth ad ' \ lb
Head of the Béapartmé: W "
Dei?l‘.'dhmdakchnolo ylr
Sapthagiri College of Englnaaring
No. 571, Chlkkasandra&
Hesaraghatta Maln Road,
gangalore -67
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DC CUM CREDIT / Mob : 9741816651

CASH BILL

PUNITHA ENTERPRISES

No. 26, 10th Cross, Patel Channappa Indl. Estate,
Andrahalli Road, Near Padmavati Weight Bridge,
Peenya 2nd Stage, Bangalore - 560 091.

Date:..-.&.’. U.“/IL'

No. Particulars Qty. | Rate Rs Ps.
@ Hd Qe 2‘0“3 o4 2000 I'-'
@ Ld Nfw L Bok’j ?.d- |9 ee/—
Ndth & Rlaek, 20K | 15y | 3000/

g Black 6% {veo | 106/
P cgfﬁlL “Cd [2:. [::’[._'-~

Total| F288 F

| For PUN ET’ERPFHSES
Receiver's Signature- ;z/'d ™.

c ,ga] Scanned with

= CamScanner \( ]7
/
N/
P Yol

Sapthagiri College of Engine =
Chikkasandra, Hesaraghatic o
Bangalore-560 U
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1. Project summary
- Accumulation of huge quantities of plastic wastes in landfills has become one of the major environmental

problems, which has lead to search for a proper Solid Waste Management System. There are also currently
huge quantities of long-life PVC materials used mostly in the construction sector, which will constitute this waste
in the coming decades. Moreover, the ongoing growth in the production of PVC will also raise the quantity of the
waste. Therefore, the amount of this waste will be huge in the near future. Water stored in plastic bottles are also
a threat to human health. To minimize the threat-of plastics in environment and health the present research
studies focuses on developing a bioresin from kitchen organic and agro waste that would environmental friendly
compared to synthetic resins, these resins are used as additives for different grades of processed recycled
plastics and aluminium cans as composite laminates an alternate to wood requirement.

2. Key words: Plastics, Bioresins, laminates, Composites, Environment, Moisture absorption,
Aluminium, Waste, Process.

3. Technical details: Handling and disposal of PVC waste has led to major environmental concern.
The recycling of post-consumer PVC poses particular technical and financial problems. It has the
lowest recycling rate among all plastics waste materials [10-13]. Incineration of PVC is not a
sustainable option for the disposal because less energy can be generated and also contributes to the
‘mission of undesirable gases such as hydrogen chloride and dioxin compounds [14, 15]. Therefore,
finding alternative outlets to absorb the huge quantity of PVC waste is required in which safe disposal
can be implemented. PVC materials are classified into plasticizer and rigid PVC. The plasticizer PVC
contains additive materials up to 60% of its weight while rigid PVC contains few percentages. This
enhances the physical and the mechanical properties of the rigid PVC. The rigid PVC has been used
effectively in the different applications and has generated huge quantities of waste. This application
may save energy and reduce the demand on primary mineral resources.

The reuse of plastic wastes is considered the best environmental alternative method for the disposal.
The large quantities of concrete composite materials required in civil engineering applications are
potentially the major areas for the reuse of the plastic waste. Many research works have been
reported about utilization of plastic waste for replacement of fine and coarse aggregate in concrete
mixture without sorting [16-19]. Utilization of recycled polyethylene terephthalate, polycarbonate and
melamine in the concrete composite have been investigated separately [20-24]. Kou and his
coworkers have studied the use of PVC waste for partial replacement of river sand as fine aggregate
58]

Marzouk et al [26] reported that the plastic bottles shredded into small (PET) particles may be used
successfully as sand-substitution aggregates in cementitious concrete composites which appear to
offer an attractive low-cost material with consistent properties. Ismail and Al-Hashmi [27]
demonstrated that using waste iron filings as partial replacement of fine aggregate in concrete mixes
offers higher strength values than that for the plain mixes. The results of the study carried out by Kou
et al. [28] revealed that the workability, compressive strength, and tensile splitting strength of
lightweight aggregate concretes that are prepared with recycled plastic waste were reduced. Very
limited studies explored the combined effects of mixed waste materials on the mechanical behavior
of concrete mixes. In view of the fact that iron and plastic wastes are widespread types of non-
biodegradable solid wastes derived as discarded materials from several industrial processes[29], the
knowledge of their combined influence on the strength efties of concrete is worth to be
considered[30].

4. Introduction




4.1. Origin of ti\e proposal

Solid waste is essentially waste produced in our homes, businesses and industrial sources. Globally waste
production is growing in volume and in toxicity [1]. Most of the solid wastes are biodegradable like food waste,
green waste, wood, paper, plastic containers, bottles and cans[2]. The used cars ,electronic goods and some of
the household plastics are not biodegradable, which means they do not get broken down through inorganic or
organic processes. Thus, when they accumulate they pose a health threat to people, decaying wastes attract
household pests and result in urban areas becoming unhealthy , dirty and unsightly places to reside in. It causes
damage to terrestrial organisms, while also reducing the uses of the land for other, more useful
purposes[3].More and more of our everyday products contain toxic chemicals, such as mercury or PBDEs (flame
retardant chemicals) and these toxic products are combined with a plethora of other chemicals, which eventually
impact public health and the environment. There are numerous solid waste facilities in India and abroad
including landfills, incinerators and a growing number of transfer stations, solution to plastic waste is still a
challenge to be met. Many of the older facilities run by municipalities have been closed down because of
environmental concerns, paving the way for the waste industry, to market their “state-of-the-art’ management
and facilities [4].Piastic waste is a threat that is of great concern to the researches to refuse and reuse. The
man-made systems emphasize the economic value of materials and energy where production and consumption

equire massive consumption of natural capital and energy, return the end product (waste) to the environment in

a form that damages [5]. The resources and space are finite and are ultimately not sustainable. The presence of
waste is an indication of overconsumption and that materials are not being used efficiently. This is carelessly
reducing the Earths capacity to supply new raw materials in the future. The capacity of the natural environment
to absorb and process these materials is also under stress. Valuable resources in the form of matter and energy
are lost during waste disposal, placing a greater burden on the ecosystems. The main problem is the sheer
volume of waste being produced [6].

5. Definition of the problem:

* Plastic reduction, reuse and recycling are the preferred options for managing waste.

» They reduce or prevent green house gas emissions.

* Reduce the demand for waste landfill space
Recycling is predominant, production and decomposition are well balanced and nutrient cycles
continuously support the next cycles of production

» Strategy clearly related to ensuring stability and sustainability in natural systems

.6. Objective

1. To determine the melting point of different grades of plastic and aluminium granules by
Differential Scanning Colorimetry.

2. To study changes in physical and chemical properties of materials by thermal gravimetric
analysis (TGA).

3. To carry out composition analysis.

4. To measure the thickness of the laminates using Vernier Callipers

5. To calculate Global Weight Fraction and evaluate Local Weig ction by Burnout test

6. To study the morphology of the Composites by SEM Analys
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7. To determine the mechanical properties of the composites by Tensile strength, Bending Analysis
and Impact Strength.

8. Moisture Absorption Studies for Plastics under normal and saline conditions.

9. Characterization Studies of the bio synthesized resin from latex- DSC, TGA and FTIR

7. Review of status of Research and Development in the subject

7.1. International status:

More and more of our everyday products contain toxic chemicals, such as mercury or PBDEs (flame
retardant chemicals) and these toxic products are combined with a plethora of other chemicals, which
eventually impact public health and the environment. There are numerous solid waste facilities in
India and abroad including landfills, incinerators and a growing number of transfer stations, solution
to plastic waste is still a challenge to be met. Many of the older facilities run by municipalities have
been closed down because of environmental concerns, paving the way for the waste industry, to
narket their “state-of-the-art” management and facilities [4].Plastic waste is a threat that is of great
concern to the researches to refuse and reuse. The man-made systems emphasize the economic
value of materials and energy where production and consumption are the dominant
economic activities.No target as such is achieved in this area.

7.2. National status:

There is a lot of work going on with no satisfactory results more work is concentrated on
biocomposites than composites.

Novelty Importance of the proposed project in the context of current status:

It can be used as an alternative to woods with more efficiency and durability. The novelty of this work
it can also be used to make marine and aircraft bodies and so the moisture absorption testing is
>ne at normal‘and saline conditions.

The following questions will be answered in this study:

1. Can the processing of plastics provide efficient reusable composites, without much operating ‘cost
on large scale?

2. Can the utilization of maximum plastics and cans be a solution to waste disposal crisis?

3. Can recycled plastic composites and recycled aluminum composites show excellent material
properties?

4. Can Plastic reduction, reuse and recycling be the preferred options for managing waste.

9. Do they reduce or prevent greenhouse gas emissions.

6. Do they Reduce the demand for waste landfil space

~

Is the Strategy clearly related to ensuring stability and sustainabjlity in natural systems




8. Work plan:

SI. Milestone ' Target Work Responsible
No. Time Elements Organisation
Collection o Collection from domestic source,
different grades o canteen and Cafeteria.

4 [Waste plastics and1® to 4" Collection of kitchen organic and |SCE,
aluminium cansmonth agro waste and develop bioresin. [Bangalore
and development
of bioresin
Segregation and the plastics of its kind and SCE
Pretreatment. and aluminium granules are treated B l,
Mechanical 5t to @nd mechanically processed into Sgsiare

o 12 . /M.S.R.IT,

2 |Process of theMonth dried granules -
Separated Plastic Pegen a
Codes and Indus%/
Aluminium Cans Y
Characterization Bioresins —-Sem . TGA
Analysis Differential Scanning Colorimeter

(DSC)-To determine the melting
point.
Thermo gravimetric
analysis or thermal gravimetric
analysis (TGA) - To study
changes in physical and
chemical properties of materials, [SCE,
3 13" to 16" such as second-order phase Bangalore
month transitions, MSRILT,
. . L ... |Bangalore/An
including vaporization, sublimatio alytical Labs
n, absorption, adsorption, desorp
tion, chemisorptions, desolvation
(especially dehydration), decomp
osition, and solid-gas reactions
(e.g., oxidation or reduction).
Composition Analysis or FTIR-To
determine the carbon, hydrogen
. ash content and others. -
Injection moldings. TPe c};]aracterizeldbplastici: g;anul::s SCE
th th Of each grade will be melted at the '
4 7T to 19 determinged temperature and Bangalore
month £ . /M.S.R.I.T,
made into a lamina of 2x2 m and Bangalore
2mm thickness
Preparation of The laminates of each of its kind will be
Laminates " gmade by Resin Layup process using SCE,
, 20" to 22" . , m Fo oot 1 Bangalore
5 bio resin additive synthesized in the lab
month o M.S.R.IT,
from latex .The eXcess of resin will be Bangalore
removed by ev\ u ﬂ?ag moulding. |
\ '/




. Moisture Absorption Studies for Plasti
cs- post cured and unpost cured sampl
es (cut into25x25mm) in  normal
and saline conditions.

L

Characterization Thickness of the Laminate
Analysis Global Weight Fraction SCE,

23™@ to 24" Morphology of the Composites —gENangalore
month Analysis
Mechanical properties of the composite¢M-S.R.1.T,
by Tensile , Bending Analysis and ImpacBangalore
Strength.

9. Methodology

1. Collection of the Waste

25 kg of waste plastics and aluminum cans will be collected from domestic dry
waste, industries, cafeterias and canteens that include Polyethylene Terephthalate
(PET), Low Density Poly Ethylene (LDPE), Poly Vinyl Chloride (PVC), High Density
Poly Ethylene (HDPE), Polypropylene (PP) and Polystyrene (PS) and also waste
cola cans

2.Segregation and Pretreatment and Mechanical Process of the Separated
Plastic Codes and Aluminium Cans Once the plastics of its kind and aluminium

“granules are treated and mechanically processed the dried granules are sent for

analysis.
3.Characterization Analysis

1. Differential Scanning Colorimeter (DSC)-To determine the melting point.

2. Thermo gravimetric analysis or thermal gravimetric analysis (TGA) - To study
changes in physical and chemical properties of materials, such as second-
order phase transitions,
including vaporization, sublimation, absorption, adsorption, desorption, chemis
orptions, desolvation (especially dehydration), decomposition, and solid-gas
reactions (e.g., oxidation or reduction).

3. Composition Analysis or FTIR-To determine the carbon, hydrogen ash content
and others.

The characterized plastic granules of each grade will be melted at the determined
temperature and made into a lamina of 2x2 m and 2mm thickness by injection
moldings.

5. Preparation of Laminates

- The laminates of each of its kind will be made by Resin Layup process using bio

resin additive synthesized in the lab from latex .The excess of resin will be removed
by vacuum bag moulding

miet O
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~ 10. Time Plan

Activities/ Milestones

Collection of plastics,

organic

and agro waste and development

of bioresins

Segregation and Pretreatment

and Mechanical Process

9-12

13-19

20-22

23-24

Characterization Analysis

Injection moldings

Preparation of Laminates

Characterization Analysis

11. The development "Outcomes" and "Outputs' of the project:

The proposed work aims at an alternative for managing plastic and metal waste. The outcomes expected will
provide a solution to recycle plastic metal waste effectively. Following results are expected from the work-
Composite laminates will be prepared using the waste plastic and cans with bio resins.The properties analyzed

will be compared to that of virgin plastics and aluminium

12. BUDGET ESTIMATES: SUMMARY

Sl. To be filled by PI
No Item
' Amount (Rs.)
1 | Contingency 1000/-
2 Chemicals, Glass wares, Plastic 1000/-
wares, Biological Specimen
Total 2000/-
Total Unit/
sl. . Unit . Estima
No. Name of the Equipment pr,i:e Quanti o
.hl Cost
1 lInjection moldings 500 60 30000
vacuum bag moulding
2 |Colorimeter analysis 1000/- 20 20000
3 |Differential Scanning 1000/- 20 20000




'Thermo gravimetric analysis

1500/-

15000

Composition Analysis or FTIR

1500/-

15000

100000+2000

102000/-

1. EQUIPMENT SPECIFICATIONS

Sl Name of Equipment .| Details of Technical Specification as indicated/proposed in
No. & Accessories ;)uantlt the e-procurement document
1 |Injection moldings 1 2X2 m size 6 composites of 2mm thick [6 grades]
vacuum bag moulding |1 6 layers of same grade reinforced
J L = A e o e e
2 |Plastic crusher and 1 model VTM VT VTM- VTM VTM-2
grinder -12" M- 18" -20"
16"
Power 5 7.5 10 15 25 HP
Requir HP HP HP HP KW
ed 3.75 56 756 11.2
KW KW KW 5
KW
Length 12" 16" 18" 20" 25"
of
Blades
b No. of 5 g 5 8 5
Blade
Throat 12"X 16" 18" X 20" 25" X:
Size 12" X16 18" X
n 20"
Grindi 60 90 90 to 140t 275 t
ajep to ot ST
capaci 90 120 kgs/hr 180
ty kas/ kaqs/ kgs/
hr  hr hr



Differential Scanning
Colorimeter analysis

LINSEIS High Temperature DSC HDSC PT1600
» Temperature range RT up to 1400 °C

* Heating and cooling rates 0,1 up to 50 °C/min

» Temperature accuracy +/-0,5 °C

* Resolution 0,3 pwW

» Atmospheres inert

* Vacuum 10-2 Pa

* Crucibles Al2

03

0,12 ml, Platinum 0,12 ml

Thermo gravimetric
analysis

FTIR -

e e e e e i)
Composition Analysis or

_.:.I

nond TG/

Computers -laptop

—

Fugitsu SATA; 5400 rpm; 1 TB; 2.5-inch; SM.AR.T.
SATA; 5400 rpm; 500 GB; 2.5-inch; S.M.A.R.T. SSHD:;
5400 rpm; 500 GB / 8 GB SSD Cache; 2.5-inch:
S.M.A.R.T. SSD SATA Ill; 128 GB; 2.5-inch SSD SATA
l11; 256 GB; 2.5-inch SSD SATA Ill FDE; 256 GB; 2.5-
inch SSD SATA

Make/Model :Perkin Elmer, Diar

Flexible axial and radial view instrument, with high concentration
:Ambient — 1200°C :165 to >1000nm

TG Measurement Range :200 mg

TG Sensitivity :0.2 mg

DTA measurement Range :+1000mV

DTA Sensitivity :0.06mV

Make/Model Perkin Elmer, Diathond TG/
Flexible axial and radial view instrument, with high conckntration
:Ambient — 1200°C 165 to >1000nm

TG Measurement Range :200 mg

TG Sensitivity :0.2 mg

DTA measurement Range :+1000mV

DTA Sensitivity :0.06mV

- N
£ oy



14. Infrastructural Facilities:

ﬁg_ Infrastructural Facility :SISI’ /g:’oslhlic?itn;eg:i;asd
1. Workshop Facility Yes
2 Water & Electricity Yes
3 Laboratory Space/ Furniture’ Yes
4. Power Generator Yes
5. AC Room or AC Yes
6 Telecommunication including e-mail & fax Yes
7. Transportation Yes
8 Administrative/ Secretarial support Yes
9. Information facilities like Internet/ Library Yes
10. Computational facilities Yes
11. Animal/ Glass House Yes
12 Any other special faciity being provided Yes

15. Equipment available with the Institute/ Group/ Department/ Other Institutes
for the project:

Remarks including
Equipment Generic Name of Model, Make & |accessories
available with  |Equipment year of purchase |available and current
usage of equipment
UV-Visible ELICO BL 198, Yes
spectrophotometer
PCR Astec Yes
Pl's Gel Documentation Vilber Lourmat, Yes
veparmen o dicertifogs Remi Yes
Electrophoresis Genei Yes
Fermentor Scigenics
Bioferm L1 Yes

4
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Hot air oven, Indigenous Yes
.|Reverse osmosis unit, Borosil Yes

Incubator, Indigenous Yes

Autoclave Indigenous Yes

Colorimeter- ELICO CL Indigenous Yes

157,

Batch orbital shaker Scigenics Yes

Biotech,

pH meter ELICO LI 127 Yes

Deep freezer, refrigeration Blue star Yes

system and

Signature of the Applicant

11




List of Programme Advisory Committees

Chemical Sciences (3 PACs)

i) Inorganic Chemistry
iiy Organic Chemistry
iii) Physical Chemistry

Earth & Atmospheric Sciences (2 PACs)

i) Atmosphetic Science
it) zarth Science
iii) Himalayan Glaciology

Engineering Sciences (4 PACs)

i) Chemiical Engineering

i) Electrical, Electronics and Cemputer Engineering

iii) Materials, Mining and Mineral Engineering

iv) Mechanical & Manufacturing Engineering & Robotics
v) Civil & Environmental Engineering

.

Life Sciences (4 PACs)

i) Animal Sciences -

i) Biophysics, Biochemistry and Molecular Biology
“iii) Health Sciences

iv) Plant Sciences

Mathematical Science (1 PAC)

Physical Sciences (3 PACs)
i) Condensed Matter Physics and Materials Science
i) Lasers, Optics, Atomic and Molecular Physics

i) Plasma, High Energy, Nuclear Physics, Astronomy &
Astrophysics and Nonlinear dynamics
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AUDITED UTILISATION CERTIFICATE

L. Title of the Project/ Scheme: Development of Bioresiu und its use in Processing of waste

plashcs and waste aluminum as composite laminates

o
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- Name of the Principal Invest; gator: Dr Ananda S

£
i v )
=
=
(=}
a
(=h
N
B
3
<
=
5
g
"
o)
c
o
o
=
5
",_;;"z
=
=
o
-
£
a
i
(4]
<
o
S
=
(9]
=
g
o,
=
=3
o)
fan |
Q
(¢]
O
g
2
=]
=]
g
j=

5. Amount received during the financia] year i, Amount : 50,000
(Please give letter/order no and date) ii. Letter/Order No:
KUIDFC/Funds/RES/] 17/2016-17/1 ;796

lii. Datc: 12-09- 2016
6. Total amount that was ay ailable for expenditure 43, 50,000

b (Exc!udmg comniitments) during the financial year

7. Balance amount available if any: Nil
™\ 8. Unspent balance refunded, if any (please give details of cheque no etc.): Nil
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UTILISATION CERTIFICATE FCR PROJECT

: Order no/Letter Date | Amount
Letter Dated:KUIDFC/Funds/RES,] 17/2016-17/1796 ‘
: Total amount utilized 50,000

Certified that Rs 50,000 of grants-in-aid under (project) was releases by Karnataka Urbay

infrastructure Development and F inance Corpation Ltd..iu favor of Dr Ananda S, Head and

Prof Department of Biotechnology Vide letter/ order : -5 KUIDFC/Funds/RES/ 117/2016-

and there is no remaining amount left at the end of the year. Expenditure incurred for the

purpose for which the grant was sanctioned is verified with the vouchers produced be fore me,

), Certified that I have satisfied myself that the grants in aid was sanctioned have been fulfilled
and that [ have exercised the following checks to see thut the money was actually utilized for

! the purpose for which it was sanctioned.
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Certified that 1 have verified the disturbance of Rs 50,000, Fifty thousand towards project as
mentioned above. We have exercised the verification of vouchers and supporting documents

to see that the money was actually utilized for the purpose for which it was sanctioned.
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KSCST PROJECTS

UTILIZATION CERTIFICATE

KSCST Student project program 40th series -2016-2017

SINo Lettered NO and Amount Certified that KSCST has
Date provided partial financial
1 7.1.03/SPP/1112 6,500/- support of RS 36000/- towards
Biofuel and SPP student project

2 7.1.03/SPP/1112 7,500/- program 38th series
3 7.1.03/SPP/1112 10,000/- Sum of Rs 36000/ only has
been utilize for the purpose
4 7.1.03/SPP/1112 12.000/- Biofuel and SPP stu.clent.prOject
program for which it was

sanction

Certified that | have satisfied myself that condition on which the grant in aid
sanctioned has been duly/are be fulfilled and that | have excise the following check
to see that the money was actually utilized for the purpose for which it was
sanctioned.

Kinds of check exercised

1. Cash book
2. Vouchers
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Web : www.sapthagiri.edu.in
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SRI SRINIVASA EDUCATIONAL & CHARITABLE TRUST (R)

SAPTHAGIRI COLLEGE OF ENGINEERING

(Affiliated to Visveswaraya Technological University, Belgam & Approved by AICTE - New Delhi)

SL Project Title of the | Dept./Guide | Amount |Amount | Balance if
No proposal ref | project Sanction | utilized |any to be
no by KSCST | by  the | refunded
college to KSCST
1 40S_B_0183 | Isolation & | BT/ 6,500/- 6,500/~ |0
identification  of | Prof. Saranya
Micro labs for | D/
absorption and | Prof. Ananda
conversion of | HV/
ammonia, nitrates | Prof. Blessy
and nitrogen using | Baby Mathew
Aquaponics system
2 40S_B_2312 | Forest Monitoring | EC/ 7,500/- 7,500/- 0
System based on Prof. Suma V
GPRS and powered | Shetty
by iot
3 40S_B 049 Performance and 10,000/- | 10,000/- |0
emission analysis ME/
of single cylinder si | Prof.
engine varying Raghuthama
ethanol blends with | Rao
petrol
4 40S_B_064 Reduction of 12,000 12,000 0
pollution levels in
the atmosphere by
the use of methanol | ME/
blended petrol fuel | Prof.
in automobile IC Raghuthama
engine and study of | Rao
its effects on the
performance of the
engine
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