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EXPERIMENTAL INVESTIGATION ON PRODUCTION OF BIODIESEL FROM WASTE
COOKING OIL USING HETEROGENEOUS CATALYST AND ITS WORKING
CHARACTERISTICS ON A Cl ENGINE.

Abstract

The Global crises we are facing today's life are fossil fuel depletion and emitting a high
concentration of air pollutants. The search for alternative fuel sources is kind attention
to many kinds of research, which consents a pleasant correlation with energy
conservation, sustainable development, meets the environmental standards, and
efficiency in the current scenario. Biodiesel fuel's physical and chemical properties are
sufficiently close to fossil fuel and may be considered as alternative fuels, but
continuous usage of biodiesel or their blends causes various operational and durability
problems in the Cl engine and biodiesel to need to be modified. The present study deals
with methods of production of biodiesel from FFA waste cooking oil by a derived
heterogeneous catalyst from waste eggshells. The study involves performance,
combustion, and emission characteristics of Cl engine fuelled with waste cooking oil
biodiesel and its blend in comparison with diesel fuel. It is generally produced by the
process of esterification or transesterification reaction of FFA in the presence of
methanol, catalyst, and temperature over the period of time. Utilization of waste
cooking oil as a feedstock for biodiesel production will make the environmentally safe

and cleaner for not disposing of water bodies, sustainable and low cost alternative

renewable energy sources.

Keywords: Biodiesel, Cl Engine, Egg Shell Heterogeneous Catalyst, Waste Cooking Oil
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The Senate of the AANNAMALAI UNIVERSITY hereby makes known

has been admitted to the

that  MANIKANDAN E~~
nearee of BACHELOR OF ENGINEERING in MECHANICAL ENGINEERING, -~

he/she having secured OGPA of 7.54 ~ out of 10.00 been certified

by duly appointed Examiners at the Examination held in

MAY, 2012 -~ to be gqualified to receive the same and that
he/she was placed in FIRST CLASS. .~
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%PMM.J

Dr.R.Meenakshisundaram Dr.M.Ramanathan
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Vice-Chancellor

Dated: 04/10/2012 Dy, Controller of Examinations (Academic) Reqistrar
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‘ STATEMENT OF MARKS

‘ Gl z B E Mechanical Engineering Semasia I Year

Name *  MANIKANDAN E neg- Na.; 081031356
Examheldin:  pqy 2009
*
o pr i i
MEEC101| TECHNICAL ENGLISH 3 & 18 D
MEEC102| ENGINEERINE MATHEMATICS - I 4 7 28 c
MEEC103| ENGINEERING PHYSICS 3 7 21 c
MEEC104| ENGINEERING CHEMISTRY 3 & 18 o
MEEC10S| ENGINEERING MECHANICS 3 9 27 A
MEEC10&| BASIC ENGINEERING [ CIVIL , MECH. 3 0 - RA
I _ ELECTRICAL 1
[ 'MEEC107| ENVIRONMENTAL STUDIES 3 0 = RA
| MEEP108| ENGINEERING DRAWING 2 7 14 |
(Ll TaY ek a o
2 &
2
2
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-70-79

- 60 - 69

D -55-59

E -50-54

RA - Reappearance
AB - Absent
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ENGINEERING MECHANICS DYNAMIC! 4 | 7 28 {
| |
| THERMODYNAMICS 4 | = 3& A
[
§L4 MECHAN | OF MATERIALS 4 5 20 E
ELECTRICAL AND ELECTRONICS ENGG 3 / 21 | c
| | i
MECHANICAL MEASUREMENT AND CONTROIL 4 7 og | ©
EEP307 | MACHINE DRAWING 3 g | 2a B
| |
EEPI0E | MECHANICAL ENGG. LAB ! E bO 30 S
EEFP309 | PROGRAMMING LAB 2 = ‘ 18 A
END OF STATEMENT ——————T |
|
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‘ |
TOTAL NO, OF CREDIT HOURS 91 i
CREDIT GRADE VALUE ol it
GRADE POINT AVERAGE 2 B2
OVERALL GRADE POINT AVERAGE : —_—— r
RESULT : Pass
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FACULTY OF ENGINEERING AND TECHNOLOGY
STATEMENT OF MARKS

Courss B E Mechanical Engineering Semests Iy
Name MANIKANDAN E neg-Ne- 10810313
Exam held In : May 2010
e =
Subject el C Grad d Latte
MEEC401 | PROBABILITY AND STATISTICS 4 5 | B | =
MEEC402 | HEAT ENGINEERING - I 4 7 28 | ¢
- |
|
MEEC403 | FLUID MECHANICS - 7 | @ ]| €
|
MEEC404 | MACHINE DESIGN - 1I 3 7 28 ‘ c
MEEC405 | MECHANICS OF MACHINES - 1 4 7 s ‘ C
' |
MEEC404 | PRODUCTION TECHNOLOGY - I 3 7 28 | ¢
MEEP407 | ELECTRICAL LAB. 2 g 18 | 4
MEEP408 | WORKSHOP PRACTICE - I1I = = 146 B
Lmmmmm END OF STATEMENT ————=>
|
|
I |
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| |
Lo
TOTAL NO. OF CREDIT HOURS : 28
CREDIT GRADE VALUE : 194
GRADE POINT AVERAGE : & 93 |
OVERALL GRADE POINT AVERAGE : -——
RESULT : Pass
\_
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Date :
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A
§ - B0 & Above D-55-58
A-B01o 89 E-50-54
B-70-79 ®agk# RA—Reappear . ASSISTANT REGISTRAR
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CREDIT GRADE VALUE

GRADE POINT AVERAGE .

OVERALL GRADE POINT AVERAGE

RESULT :

TOTAL NO. OF CREDIT HOURS :

UNIVERSITY
G
g L

26

217
7. 48
— —_ |
Pas

Annamalal Nagar

Date :
26/08/2011
S - 90 & Abaove D -55-59
A-B01o &9 E -50-54
B-70-79 RA - Reappearance
C-60-69 AB - Absent AGA: =
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FACULTY OF ENGINEERING AND TECHNOLOGY :
STATEMENT OF MARKS

Course B 1e : ng Ot A
ameste i
Name ¥ = » = :
Reg. No = o=
Exam held in : -
s o , gkl b
Subject i Credit Grade | Credil Letter
Code SUBJECTS Hours Point | Paint Grade
MEEC701 | HEAT ANE MASS TRAWSFER 4 7 | 2B C
[
= - 5 - - - l
MEEC702 | FIMITE ELEMENT ANALYSIS £ o ‘ as "
MEEC703 | REMEWABLE EMERGY SOURCES 4 7 ‘ 28 {
MEEE7OS | INDUSTRIAL RELATION AMD ORCANIZA - 4 o | 32 I
—TIONAL DEVELOPMENT [ELECTIVE-13 I
MEEE7CGS | EMGINE POLLUTION CONTROL g o | 2% K
L ELECTIVE - II 1 |
MEEP70& | MECHANICAL EMGBS., LAB, 111 - = | 34 #

B
{===—— END OF STATEMENT ————-3

TOTAL NO, OF CREDIT HOURS : 24
CREDIT GRADE VALUE : i84
GRADE POINT AVERAGE : 7. 467
OVERALL GRADE POINT AVERAGE : e &
RESULT : Fase J
R
Annamalal Nagar =
Date :
09/02/2012

S - 80 & Above D-55-50
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Course

Name

Exam. Period

ABSTRACT

TOTAL CREDIT GRADE VALUE :

TOTAL NO. OF CREDIT HOURS :

OVERALL GRADE PQOINT AVERAGE :

RESULT :

Pass

Annamalai Nagar
Date :

.

1370772012

FIRST CLASS WITH DISTINCTION

FIRST CLABS

SECDOND CLASS

OGF A

(First

OGFA

8. 25 AND ABOVE
Attampt in all
Semesters)
& 75 AND ABOVE
BUT BELDW B 25
Below &. 75
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AMRITA

- VISHWA VIDYAPEETHAM

R
Wmm Established u/s 3 of UGC Act 1958

T.C.No.: ASE/1459 Date : 16.03.16
Roll No.: AM.EN.P2TF12004

TRANSFER CERTIFICATE

1. Name of the institution which Amrita School of Engineering
nt is leaving Kollam -690525

tudent MANIKANDAN E

(#5]

Genger Male

uardian - S Eswaran

5. Name of Mothe Latha P
6. Nationality and religion Indian , HINDU

7. Date of Birth 18/11/1890 : Eighteenth of November, Nineteen Ninety

8. Name of the program - Master of Technology (M.Tech) in

Thermal and Fluids (TF)

9. Daie of admission to the program 08/08/2012

0. Date of student's last atiendance - 22/07/2015
Whether qualified for promotion S

2. Date of issue of Transfer Certificate 16/03/2016

3. Reasons for leaving - Program Completed

4 General conduct and character 2608 MGL

5 Any other ramarks v

%?@ﬁf/@

ead of the Institution

School of Engine.ering

A'mrilapuri Campus, Clappana P.O
'\ll"ilﬂl S 6% 525




ML.LE.T. ENGINEERING COLLEGE
i | A X' iStiver Jubilee Year 1984-2000

T jé' TRICHY - PUDUKKOTTAI MAIN ROAD, _
’ TIRUCHIRAPALLI - 620 007

Er. A. MOHAMED YUNUS. BE.. M.Sc.. (1 ngg)
 hairman

APPOINTMENT ORDER

E: No: E 2235 Date: 22-09-2016

With reference to your application and interview dated 19-09-2016, we are glad to inform you, that you are
femporary appointed as a Asst.Professor in the Department of Mechanical Engineering in our M.LET.

Engineering College on a Consolidated Salary Rs.18,000/- per month with effect from the date of joining, subject to
the agreement of the following terms and conditions.

01) Your qualification has to be approved in accordance with the norms laid down by the AICTE /DTE /Anna
University.

02) You are appointed as a Asst.Professor and you will be serving on a temporary basis for a period of one
year and taken on probation for a period of two years (or) extended period thereof after a review of your
performance. Your confirmation in service is depending upon satisfactory adherence to the service
conditions, code of conduct, leave rules and good performance in tune with the standards laid down by the
Management.

03) Even during the said period of temporary services above referred, the Management of the M.I.E.T. is at
liberty to terminate your service without assigning any reason.

04) During the tenure of the Temporary appointment you will be entitled only such of the benefits of which the

temporary staff are entitled to and you shall not entitled to any benefit to which permanent are exclusively
entitled to no vacation leave will be permissible to you.

05) Subject to qualifications, during the temporary appointment the Management will have the right to make any

kind of transfer without reducing your emoluments and status from one job to another (or) from one place to
another (or) from one Institutions to another which comes under the Management of M.|.E.T. -

06) The present appointment will not give you any right or create my lien for further appointment under the
Management.

07) This appointment is subject to the condition that you shall abide by the rules and regulations of the
Management that now exist and to be framed from time to time.

08) This appointment is subject to the condition that you are agreeable to the terms and conditions of service

provided separately in the Form of Agreement.

CHAIRMAN
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