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DEPARTMENT OF AUTOMOBILE ENGINEERING

Name of the course : Add-on course on Modern Fuels and Alternative to IC Engines
Course code

Branch : Automobile
Semester W
Duration : 40 hours

Learning Objective:
“ To give an overview of Internal Combustion Engines, their classification,
applications, operation and processes. o '

% To give complete knowledge of type of fuels used in IC engines and the fuel supply
systems. : ,

% To describe combustion phenomena in IC engines.

« To explain the Gas Turbine with various operating cycles.

Course Outcome:
After completion of course the students will be able to:

COl: Understand various types of I.C. Engines, Cycles of operation and Identify fuel
metering, fuel supply systems for different types of engines.

CO2: Understand combustion phenomena in SI and CI engines and Analyze the effect of
various operating variables on engine performance.

CO3: Evaluate performance Analysis-of IC Engine and Justify the suitability for different
applications.

CO4: Understand the conventlonal and non-conventional fuels and effects of emission
formation of IC engines, its effects and the legislation standards.

SYLLABUS

MODULE 1: (14 hours)

L.C. Engines - Classification based on multi cylinder engine, firing order, selection criteria of
IC engines based on application, materials and manufacturing processes of ICE components.
Fuel Supply systems of SI and CI engines — Types -of carburetor (makes), Fuel supply
systemsfor C.I. engines: Requirement of ideal injection system, types of 1nJeut10n systems

fuel pumps and injectors, types of nozzles. : -

MODULE 2: 8 e = e (14 hours)

Tebtlng and performance — Review of IC engine testing, and trial calculation on testing at
erent load characteristics, Performance characteristics such as brake thermal efficiency.
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volumetric efficiency BSFC, Economical running, Williams line, interrelationship of various
engines variables, performance graphs =~ . F

MODULE 3: : | | (12 hours)
Exhaust Emission — Introduction, constituents of exhaust gas, effects on human health

andcauses of formation and their measurement pollution control device and EURO standards.
Alternative fuels for IC engines like LPG, CNG, Alcohols, Hydrogen etc., their
need,properties, engine modification and performance

Text Book:

1. Heywood J.B., “Internal combustion Engine Fundamentals”, McGraw Hill, 1988

2.0bert E.F., “Internal combustion Engine and Air Pollution”, Intext Educational
Pub,1974Ganesan V., “Internal combustion Engines”, 6 thEd.Tata McGraw Hill Publishing
Co. Domkundwar V.M. “Internal Combustion Engines”-

3. PulkrabekW, “Engineering Fundamentals of Internal Combustion Engine”, Prentice Hall,
1997 : ' o

Reference Text Book:
1.Fundamentals of internal combustion engines: Gill, Smith and Ziurys, Oxford and IBH

2. The Internal combustion” Engine in theory and practice:. C F Taylor, MIT Press,
Cambridge3.Alternative Fuels Guidebook, Properties, Storage, Dispensing, and Vehicle
Facility Modifications, Richard L. Bechtold, SAE Publications 1997.

Online resources: :

1. https://archive.nptel.ac.in/content/ syllabus_pdf/112104033.pdf
2. https://ocw.mit.edu/courses/2-61 -internal-combustion-engines-spring-2017/
Evaluation Criteria

¢ Mandatory attendance of 75% for each student.
* Conduction of two internal assessments and students have to secure 50% marks in
each assessment.

e Certificates will bé—\awarded to each students fulfilling the above criteria.

Designed & developed by: Prof. Pusparanjan Swain & Prof, Rajkumar Sahu

Re)

Approved by:
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NOTICE
Department of Automobile Engineering
Add On Course 2019-2020

Ref No: COER/AE/2019/ |4 Date: 03.07.2019

It is hereby informed to all the students that the Department of Automobile Engineering is
going to start the following Add-on courses for Academic year 2019-2020. All the students
are instructed to enroll their names for the following courses on or before 23.07.2019. The
classes will be commenced from 13/08/2019 from 5.30pm to 7.30pm. You can contact the
following course co-ordinators for enrolment and any queries.

Sl Name of Add-on Course Sem | Duration Name of the course co-
No. in hours ordinators
1 Structural System Fundamentals h 40 Prof. Asis Kumar Nayak
% Fuels and Combustion T Pusparanjan Swain
3 Modern Fuels and Alternatives to IC | 7% | 40 Dr. Krishna
Engines

o)
HOD
Automobile Engineering Department

Copy to:
1. Vice Chairman

2. Executive Director
3. Principal
4. All Notice Board.
5. A.O(Admin)
6. AllHODs %
7. Hostel, Security
RINCIPAL
College of E:gineeting Bhubaneswar




COLLEGE OF ENGINEERING BHUBANESWAR (COEB)

DEPARTMENT OF AUTOMOBILE ENGINEERING
ADD ON/CERTIFICATE COURSE
STUDENT ENROLLMENT SHEET

Programme: B Tech in AUTOMOBILE ENGINEERING Academic Year : 2019-20
Semester; 7% I Course Code (if any): Course Duration:éf) hours
Name of the Course: Modern Fuels and Sheet No:
Alternatives to IC Engine
I do hereby undertake to participate in the above mentioned add on course.

SI No. Reg. No. Name of the Students Signature

1 1601219001|AJAYA KUMAR GAMANGO ﬁ—fM\ /( Lty @@/«7@

2 1601219002[JYOTI KRUSHNA RAUTA JYoh' (Cruabine Paide

3 1601219003 KAUSTUVA JENA kewuatura. Tana,

4 1601219004 SURESH SABAR gum 5 -

5 1601219005|SUSHIL KUMAR PRUSTY s ol v Dioiia g

6 1601219006/SYED ZEESHAN ALAM S.2. alow (¢

7 1601219007)MAHESH CHARAN PATEL Mm‘huél\ (). Ml

8 1601219175/ ABHIMANYU SAHOO NW callod

9 1601219176 BISWARANJAN MALLICK I . “Mo_; 1c. <

10 1601219177/ HARICHANDAN GHOSH H . Q‘hbgh

11 1601219178/ MD SAHEEN ALAM ‘\Mk’s dbeiery M o

12 | 1601219179|PRATEEK PANDA Pruleer Porda

13 | 1601219180|SATSANKLPA TRIPATHY g, <o dnsbathy

14 1601219181|SEKHAR MOHANTY EUc,f\,;ﬂ ‘ﬁ)a/)c’zm"\;r

15 1601219182[SIDDHARTH SAHOO - Saheo

16 1601219183|SATYANARAYAN DAS SestYhny-o O DAI

College of Engin




COLLEGE OF ENGINEERING BHUBANESWAR (COEB)

DEPARTMENT OF AUTOMOBILE ENGINEERING
ADD ON/CERTIFICATE COURSE
STUDENT ATTENDANCE SHEET

-

(D

Programme: B Tech in AUTOMOBILE ENGINEERING

Semester: 7%

Academic Year: 2019-20

Course Code (if any): Sheet No:
Name of the Course: Modern Fuels and
Alternatives to IC Engine
Dat Date Daje
Sl No. Reg. No. Name of the Students ) ‘ Mwm Mm“ \\w\.%\\\ \.w. \&\h\n‘w &mwwm “
1 1601219001/AJAYA KUMAR GAMANGO |78 /Cuun Gery | A70e eder (amas Bty N feamae xm.\/fw /24 Oz
2 1601219002/ JYOTI KRUSHNA RAUTA __ [50% {( mosfore P e 2ot Kaifa Raute | ok Xeedlos PceP[TYon ovslom moﬂﬁ
3 1601219003 KAUSTUVA JENA K owirdvme e o ABC kot genas | hocudora Jeoor
4 1601219004 SURESH SABAR Suvet Qabad”  [hioppin Salees” | Quredt qfpar Luoedh Sabper
5 1601219005|SUSHIL KUMAR PRUSTY 5 K. Dn Ef Ak Drussdy 5K Pruws by AR
6 1601219006/SYED ZEESHAN ALAM <., .D?? C,2. o Q.2. plenk .2, _P?as
7 1601219007 MAHESH CHARAN PATEL Mebesl 0, . fok] ARC EQ_Eh et fad |
8 1601219175| ABHIMANYU SAHOO %&\gsﬁgﬂ b oo| B il i e d oo [AB S rocnge cadss
9 1601219176/BISWARANJAN MALLICK X 1. MaSexjcplpy . Metbye ) B Maigell
10 | 1601219177/ HARICHANDAN GHOSH W GRS N s\ W GWS h YO GWASE
11 1601219178 MD SAHEEN ALAM ™M Satsin  Blae Z: Batasny Mooy Z: Sateen >\C3 Z; fahven Mo
12 | 1601219179|PRATEEK PANDA Preekeem Poande Predee s farela | Prig, feel ponole. AR ¢
13 | 1601219180/ SATSANKLPA TRIPATHY K - Tag _BLx,c QikeToriPothy | Ck. Taxh &.pc el ﬁL@F Y
14 | 1601219181|SEKHAR MOHANTY achar pphanty| A B ¢ eichooc mohaunty o bal mofos]
15 | 1601219182[SIDDHARTH SAHOO S _BehoO U9, Salto (€. Saloo o S. Sabea/
16 | 1601219183[SATYANARAYAN DAS C. el S. Dal S-S S 08
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COLLEGE OF ENGINEERING BHUBANESWAR (COEB)
DEPARTMENT OF AUTOMOBILE ENGINEERING @
ADD ON/CERTIFICATE COURSE
STUDENT ATTENDANCE SHEET
Programme: B Tech in AUTOMOBILE ENGINEERING Semester: 7™ Academic Year: 2019-20 -
Course Code (if any): Sheet No:
T Name of the Course: Modern Fuels and
Alternatives to IC Engine
y D y Datg , Date .|| Date
Sl No. Reg. No. Name of the Students %3 &w\.’m\ﬁw a ‘ \ m\\ \nJ Mb\\ w\\ \Q. E@\w u&
1 1601219001]AJAYA KUMAR GAMANGO | Joarn Ailen famgo A 516 Feerty Gampd | oage Nidhon Gerg | o fedr Lapz
2 1601219002/ JYOTI KRUSHNA RAUTA  [3 g K(qtsliin 10 ouelv TyoR (endls Tote (vuboe Pawd] Y sk 1€ yudnm t
3 1601219003[KAUSTUVA JENA kavstwra Fone, | Koo Jooos | K ool TJere. | kawodioa Joro
4 1601219004 SURESH SABAR Cured Coprs | Uwetn  Sebor Swel Sebe,” AR ¢
5 1601219005{SUSHIL KUMAR PRUSTY AdC Sk Drushq 516 Prust— | 5., D ress
6 1601219006/SYED ZEESHAN ALAM S 2. pleam Q2. Wlaan 8.2, plowy’ C.2 . Blem
7 1601219007|MAHESH CHARAN PATEL _[{ 10104 Ch. Yok |Mahest el fols] (M | AMahest ch palel
8 1601219175/ ABHIMANYU SAHOO L bhim angy Sehoo| | A [5¢ " [Apbhimarmt: Cakoe R
9 1601219176 BISWARANJAN MALLICK |3, ] q) | R/ L. Maeesc)? [ M dewier |p Moy e o
10 | 1601219177|HARICHANDAN GHOSH Y Ahefh AL LG hoSh RUATY-H%
11 1601219178|MD SAHEEN ALAM NId Sabn Plaas | 4 Sutin KM  |[NM4 L ooan Plors | D € adicin A
12 | 1601219179[PRATEEK PANDA Hroteek Punlo | Profess pmde | Prickeek_Pmde, | Proleek Faade
13 | IGOIZI9180SATSANKLPA TRIPATHY | Q.pe e o Bathes (G ot ARC " [O% wibathy, |
14 | 1601219181/SEKHAR MOHANTY bl Celhen noRent )y fore o Mshentn | Goy Lot ponta
15 | 1601219182[SIDDHARTH SAHOO €. Sehap S- Salwe 'T2. falwr © AR ¢ w
16 | 1601219183[SATYANARAYAN DAS S\ Deg (. Dag € oS 5. Da o
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COLLEGE OF ENGINEERING BHUBANESWAR (COEB)

DEPARTMENT OF AUTOMOBILE ENGINEERING
ADD ON/CERTIFICATE COURSE
STUDENT ATTENDANCE SHEET

Programme: B Tech in AUTOMOBILE ENGINEERING Semester: 71" Academic Year: 2019-20
Course Code (if any): Sheet No:
Name of the Course: Modern Fuels and
Alternatives to IC Engine
- Date %wnm. . Dage = Date
Sl No. Reg. No. Name of the Students Y X e El’ nwm 1Rk 211 *m_ i = = I°

1 1601219001/ AJAYA KUMAR GAMANGO | * JFls, L APA o Iypls . Ronda 3988 HonFa_ .
2 1601219002/ JYOTI KRUSHNA RAUTA A BS Fyoi| knushnaPoute TY81] iesushn, powge Ty { [Cotashm ot
3 1601219003[KAUSTUVA JENA Kowduva Jemn, | kecudiora Tera, | kKowsdora I one,, . Feona,
4 1601219004|SURESH SABAR Quoeth Sebar | e ehpas | Suwseth Saber | Sy ok Sabay~
5 1601219005/SUSHIL KUMAR PRUSTY 5 K Prusby [BK. Prauh ARt B # 5 Brass b
6 1601219006/SYED ZEESHAN ALAM S. 2. o’ Q. 2. alawn 2.2, vlon C.2, Alow
7 1601219007/ MAHESH CHARAN PATEL Mak b Q__%PE Mpteets Ch. w&z.__ Meakbogl .01 .Pate | [Mabesd CL. Pk
8 1601219175 ABHIMANYU SAHOO ?_wﬁé}f G hoe b Yo L AbAsmangeu Cadipo PhAiroangu Coked
9 1601219176| BISWARANJAN MALLICK | 3. ) ewsicl |, Man itk B Mattcls  [f> padY ol lz__
10 | 1601219177/HARICHANDAN GHOSH ARe W GlawsSh W Glash Wl A T
11 1601219178 MD SAHEEN ALAM MM 4absry Mo Nid Satwen Ao MA 4Stzen Maen 7\: Saleet Bl
12 | 1601219179|PRATEEK PANDA Prealeen Poodo |Prgleer Qundn Pug)eek_Poeelc AR ¢
13 | 1601219180/ SATSANKLPA TRIPATHY [k . Tye b, ABe [k Twibatty, [Sk milnils

7 \ ya 1] 7
14 1601219181 SEKHAR MOHANTY SescPasc 1nohani~y Sesbooc_pbpnte Coibove pnobanty Cerlac mokas
15 | 1601219182[SIDDHARTH SAHOO S-Schoo Ve Qoo 718. Saksoo Z[L. Eahe o
16 | 1601219183[SATYANARAYAN DAS S+ ®ag S qad AbC S Qeg
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COLLEGE OF ENGINEERING BHUBANESWAR (COEB)

DEPARTMENT OF AUTOMOBILE ENGINEERING

ADD ON/CERTIFICATE COURSE
STUDENT ATTENDANCE SHEET

Programme: B Tech in AUTOMOBILE ENGINEERING Semester: 7% Academic Year : 2019-20
Course Code (if any): Sheet No:
[ Name of the Course: Modern Fuels and
Alternatives to IC Engine
Date Date Date Dat:

Sl No. Reg. No. Name of the Students ijb\lw J .Ulp_ JW _& @ _. & w\& mnu \..4 W\nw
1 1601219001] AJAYA KUMAR GAMANGO | #jata. fidben herat | Bgnje J teson Gy | Ao i Garso | 4resc il G
2 | 160121902J)YOTI KRUSHNA RAUTA | 5904¢ por Rade ARC " [3Yol & Raute |Tyok 1w Rauk<"|
3 1601219003| KAUSTUVA JENA karaduuros Tema [Kor oo Fena | Borsfoura T Koo T fena_
a 1601219004/SURESH SABAR Qovefn. alpsa S ved Qabes | Quoedh Cg o,
5 1601219005/SUSHIL KUMAR PRUSTY ~ Ap¢ 5 K+ Prucshy O, Iy e
6 1601219006(SYED ZEESHAN ALAM €., Bl C.2. Aloan ARt 1
7 1601219007 MAHESH CHARAN PATEL Mabhesl, CL. Ea : R_m hosl L. Bat/ Mabesl CL. Ea £
g 1601219175 ABHIMANYU SAHOO A bhi manger | mm? T ALhimangy b d AR I manats cahn
9 1601219176| BISWARANJAN MALLICK |2 eSe i)L (¥ g deici B nmaelais |p. Ma e o
10 | 1601219177 HARICHANDAN GHOSH W Glesih A - Ghoch A Re W Ghe o
11 | 1601219178|MD SAHEEN ALAM D14 Babuen Irtam (M4 Gatuen Plam | ’d Zatoo Meon|Mg Satun b |
12 | 1601209179/ PRATEER PANDA Al Prroteen_Puoole [Pradeen fiods | Pretock Ty
1 | - PISYSATSANKELEA TRIPATHE. | O Robolle: e Taglathy Clk. Toibabhy S & To oty
14 | 1601219181[SEKHAR MONANTY Serharn mohaty| Cor] 4t 1 ren
15 1601219182(SIDDHARTH SAHOO . <€ahee 7 - Paele
16 | 1601219183|SATYANARAYAN DAS S. Q& VAS
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COLLEGE OF ENGINEERING BHUBANESWAR (COEB)

DEPARTMENT OF AUTOMOBILE ENGINEERING
ADD ON/CERTIFICATE COURSE
STUDENT ATTENDANCE SHEET

2

College of Eng! neering Bhubane

Programme: B Tech in AUTOMOBILE ENGINEERING Semester: 7" Academic Year : 2019-20
Course Code (if any): Sheet No:
Name of the Course: Modern Fuels and
Alternatives to IC Engine
y Date, _Date Dat ¢ Dat

S| No. Reg. No. Name of the Students #Q’ QH _n\._ ; ﬁMv Pm\ uﬁﬂ _% nw TJ gm _ Q_ﬂ _UQ_
1 1601219001/ AJAYA KUMAR GAMANGO | B3 Ko+ [ \ﬁwﬁ Neees Goves| AT0C 0@ forgo AT

| 2 1601219002|JYOTI KRUSHNA RAUTA | 3Y0H Caughns Quudk ok (wulne Dad | ok Crude paude Tyoh Cruads Do
3 1601219003| KAUSTUVA JENA Kewsstoria T era. | BRaradine Feoa kovedura Fono. | Kawthor o fero
4 1601219004|SURESH SABAR Qusetl, Seabar | Qureth Zaber Cuvebr Sabsrys | Queetl, Qo Gty
5 1601219005|SUSHIL KUMAR PRUSTY S K. Drusbhn [ ¥\ Druws +oq Ape Zx v D b
6 1601219006|SYED ZEESHAN ALAM S-2. o A he S. Z. Aloswn S.Z, nlevh
T TS CHARAN PATEL [ Moyl () fo /i1 [ Mphosl. oo Patsl [Maherh o tideT Wkesd 7o o7
8 1601219175{ABHIMANYU SAHOO _> B¢ gﬂw\igﬁﬁ ehoe IPBhirmanqs Caloo AL \vﬁbf hm\h.s
9 1601219176 BISWARANJAN MALLICK ARe¢ B. Mayir 4 M all] _Dk. B. Mauef el
10 | 1601219177/ HARICHANDAN GHOSH H - Emamr W . &lech -GSy WG hesh
11 1601219178|MD SAHEEN ALAM M A Sabeny Mom |4 Sobwen  Aamy | MA 4 aben Ay ™4 o P o
12 1601219179 [PRATEEK PANDA won%@: 95&9 A e ﬁ@er@?x _ooso.p Driodees ?30_9
B | RSN ATSANKLPA TRIPATAY 10 o, opoqfntl,, |05 ?S& ) Sk Twipethy  [Q o batly,
14 1601219181 SEKHAR MOHANTY ek hac Yrh onty Cet b 1y haudy L &Jm“ﬁ\r\: Dot kar vin bevuty -
15 1601219182|SIDDHARTH SAHOO 'y $aheo’ [ L. daheooe 7| %. Sahapy ¢ [8. $ahav 7
16 | 1601219183[SATYANARAYAN DAS ABe < . Posg - Dol Alc
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COLLEGE OF ENGINEERING BHUBANESWAR

PLOT NO-1(A), CNI COMPLEX, PATIA, BHUBANESWAR, KHORDHA, ODISHA-751024

Oentificate o) Qomptetion

This is to certify that Mr./Ms. PRATEEK PANDA , student of the Department
of Automobile Engo. semester _Seventh bearing registration number 1601219179

has successfully completed the ADD-ON Course titled Modern Fuels and Alternatives to IC Engine

conducted at College of Engineering Bhubaneswar in the academic year 2019-20

,$wm%ky

Course-Coordinator

Y
¥

L

TRUE COPY




T
"

sy

E4 5] COLLEGE OF ENGINEERING BHUBANESWAR

N

g 2

PLOT NO-1(A), CNI COMPLEX, PATIA, BHUBANESWAR, KHORDHA, ODISHA-751024

Centificate oy (Qomptetion

This is to certify that Mr./Ms. SATSAN KI.PA TRIP ATHY

, student of the Department

Automobile Engg.

semester _Seventh bearing registration number 1601219180

has successfully completed the ADD-ON Course titled Modern Fuels and Alternatives to IC Engine

conducted at College of Engineering Bhubaneswar in the academic year 2019-20

Course-Coordinator Principal PRINCIPAL
College of Enginée




COLLEGE OF ENGINEERING BHUBANESWAR

PLOT NO-1(A), CNI COMPLEX, PATIA, BHUBANESWAR, KHORDHA, ODISHA-751024

Oentificate oy Qomptetion

This is to certify that Mr./Ms. SEKHAR MOHANTY , student of the Department
of Automobile Engg. semester _Seventh bearing registration number 1601219181

has successfully completed the ADD-ON Course titled Modern Fuels and Alternatives to IC Engine

conducted at College of Engineering Bhubaneswar in the academic year 2019-20
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- : PRINCIPAL
Course-Coordinator Principal College of Engineening Bhu
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COLLEGE OF ENGINEERING EHUBANESWAR

PLOT NO-1(A), CNI COMPLEX, PATIA, BHUBANESWAR, KHORDHA, ODISHA-751024

@entificate o) Qomptetion

This is to certify that Mr./Ms. MMUUI\VW.HZ SAHOO » student of the Department

of Automobile Engg. semester _Seventh bearing registration number 1601219182

has successfully completed the ADD-ON Course titled Modern Fuels and Alternatives to IC Engine

conducted at College of Engineering Bhubaneswar in the academic year 2019-20
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PRINCIPAL
College of Engineering BN

Course-Coordinator Principal




COLLEGE OF ENGINEERING BHUBANESWAR

PLOT NO-1(A), CNI COMPLEX, PATIA, BHUBANESWAR, KHORDHA, ODISHA-751024

Qentificate o) Pomptetion

This is to certify that Mr./Ms, m>ﬁ<>z>§<>z DAS , student of the Department

of Automobile Engg. semester _Seventh bearing registration number 1601219183

has successfully completed the ADD-ON Course titied Modern Fuels and Alternatives to IC Engine

conducted at College of Engineering Bhubaneswar in the academic year 2019-20
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Course-Coordinator Principal




