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REGULATIONS 2018 

B.E. AUTOMOBILE ENGINEERING  

CURRICULUM 

 

SEMESTER I  

SL. 

No 

COURSE 

CODE 
COURSE TITLE  Category 

Contact 

Periods 
L  T P C 

Prerequi

sites  

Fixed/ 

Movable 

THEORY  

1 HS18151 
Communicative English 

(Common to all branches) 
HS 3 3 0 0 3 Nil  F 

2 MA18151 

Engineering Mathematics I 

(Common to all branches 

except MR) 

BS 4 3 1 0 4 Nil  F 

3 PH18151 
Engineering Physics 

(Common to all branches) 
BS 3 3 0 0 3 Nil  F 

4 CY18151 

Engineering Chemistry 

(Common to all branches 

except MR) 

BS 3 3 0 0 3 Nil  F 

5 EE18151 

Basic Electrical and 

Electronics Engineering 

(Common to AE, BT, CE, 

CS, IT, MR & ME ) 

ES 3 3 0 0 3 Nil  F 

6 GE18151 
Engineering Drawing 

(Common to all branches) 
ES 5 3 0 2 4 Nil  F 

PRACTICALS  

7 PC18161 

Physics and Chemistry 

Laboratory (Common to all 

branches) 

BS 2 0 0 2 1 Nil  F 

8 GE18161 

Engineering Practices 

Laboratory (Common to all 

branches) 

ES 3 0 0 3 1.5 Nil  F 

TOTAL  26 18 1 7 22.5   

(Recommended by BoS - Meeting held on 28.07.2018) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER II  

SL. 

No 

COURSE 

CODE 
COURSE TITLE  Category 

Contact 

Periods 
L  T P C 

Prerequi

sites 

Fixed/ 

Movable 

THEORY  

1 HS18251 
Technical English  

(Common to all branches) 
HS 3 3 0 0 3 Nil  F 

2 MA18251 

Engineering Mathematics II 

(Common to all branches 

except MR) 

BS 4 3 1 0 4 Nil  F 

3 IT18101 

Programming for Problem 

Solving (Common to all 

branches except MR) 

ES 3 3 0 0 3 Nil  F 

4 GE18251 

Environmental Science and 

Engineering  

(Common to all branches) 

BS 3 3 0 0 3 Nil  F 

5 AE18201 Applied Mechanics ES  3 3 0 0 3 Nil  F 

6 PH18251 Engineering Materials BS 3 3 0 0 3 Nil  F 

PRACTICALS  

7 IT18111 

Programming for Problem 

Solving Laboratory 

(Common to all branches 

except MR) 

ES 3 0 0 3 1.5 Nil  F 

8 GE18261 

Computer Aided Drafting 

Laboratory (Common to AE, 

CE & MR)  

ES 3 0 0 3 1.5 Nil  F 

TOTAL  25 18 1 6 22   

(Recommended by BoS - Meeting held on 28.07.2018) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER III  

SL. 

No 

COURSE 

CODE 
COURSE TITLE  Category 

Contact 

Periods 
L  T P C 

Prerequi

sites 

Fixed/ 

Movable 

THEORY  

1 AE18301 Automotive Engines PC 3 3 0 0 3 Nil  F 

2 AE18302 
Basic and Applied 

Thermodynamics  
PC 4 3 1 0 4 Nil  F 

3 AE18303 
Fluid Mechanics and 

Hydraulic Machines 
PC 4 3 1 0 4 Nil  F 

4 AE18304 
Automotive Fuels and 

Lubricants 
PC 3 3 0 0 3 Nil  F 

5 AE18305 Production Processes ES  3 3 0 0 3 Nil  F 

6 AE18306 Mechanics of Machines  ES 4 3 1 0 4 Nil  F 

PRACTICALS  

7 AE18311 

Engine Performance and 

Emission Testing 

Laboratory  

PC 3 0 0 3 1.5 Nil  F 

8 AE18312 
Automotive Fuels and 

Lubricants Laboratory  

 

PC 
3 0 0 3 1.5 Nil  F 

9 ME18411 

Fluid Mechanics and 

Machinery Laboratory 

(Common to ME& AE ) 

PC 3 0 0 3 1.5 Nil  F 

TOTAL  30 18 3 9 25.5  

(Recommended by BoS - Meeting held on 23.02.2019) 

 

SEMESTER IV  

SL. 

No 

COURSE 

CODE 
COURSE TITLE  Category 

Contact 

Periods 
L  T P C 

Prerequi

sites 

Fixed/ 

Movable 

THEORY  

1 MA18452 
Partial Differential Equations 

and Computational Methods  
BS 4 3 1 0 4 Nil  F 

2 AE18401 
Thermal Engineering and 

Heat Transfer 
PC 4 3 1 0 4 AE18302 M 

3 AE18402 Strength of Materials PC 4 3 1 0 4 Nil  M 

4 AE18403 Automotive Chassis PC 3 3 0 0 3 Nil  F 

5 AE18404 
Manufacturing Technology 

and Systems 
ES 3 3 0 0 3 Nil  F 

PRACTICALS  

6 AE18411 
Automotive Components 

Laboratory  
PC 3 0 0 3 1.5 Nil  F 

7 AE18412 
Strength of Materials 

Laboratory 
PC 3 0 0 3 1.5 Nil  F 

8 AE18413 
Manufacturing Technology 

Laboratory  
ES 3 0 0 3 1.5 Nil  F 

TOTAL  27 15 3 9 22.5  

(Recommended by BoS - Meeting held on 23.02.2019) 

 



SEMESTER V 

SL. 

No 

COURSE 

CODE 
COURSE TITLE  Category 

Contact 

Periods 
L  T P C 

Prerequi

sites 

Fixed/ 

Movable 

THEORY  

1 AE18501 

Automotive Electrical, 

Electronics and 

Microcontroller Systems  

PC 4 4 0 0 4 Nil  F 

2 AE18502 

Battery and Fuel Cell 

Technology for Electric 

Vehicles 

PC 3 3 0 0 3 Nil  M 

3 AE18503 
Design of Machine Elements 

and Transmission Systems 
PC 4 3 1 0 4 Nil  F 

4 AE18504 Automotive Transmission PC 4 4 0 0 4 Nil  F 

5  Professional Elective I PE 3 3 0 0 3 Nil  M 

6  Open Elective I OE 3 3 0 0 3 Nil  M 

PRACTICALS  

7 AE18511 

Automotive Electrical, 

Electronics and 

Microcontroller Laboratory  

PC 4 0 0 4 2 Nil  F 

8 AE18512 CAD/CAM Laboratory ES 3 0 0 3 1.5 Nil  F 

TOTAL  28 20 1 7 24.5  

(Recommended by BoS - Meeting held on 23.02.2019) 

 

SEMESTER VI  

SL. 

No 

COURSE 

CODE 
COURSE TITLE  Category 

Contact 

Periods 
L  T P C 

Prerequi

sites 

Fixed/ 

Movable 

THEORY  

1 AE18601 Automotive Components Design  PC 4 3 1 0 4 AE18301 F 

2 AE18602 
Hybrid and Electric Vehicles 

(Common to AE & ME)  
PC 3 3 0 0 3 Nil  M 

3 AE18603 
Human Relations, Values and 

Ethics 
BS 4 4 0 0 4 Nil  M 

4 AE18604 
Vehicle Design Data 

Characteristics 
PC 4 3 1 0 4 Nil  F 

5  Professional Elective II PE 3 3 0 0 3 Nil  M 

6  Open Elective II OE 3 3 0 0 3 Nil  M 

PRACTICALS  

7 AE18611 Comprehension   EEC 2 0 0 2 1 Nil  F 

8 HS18561 

Interview and Career Skills 

Laboratory 

(Common to all branches 

except BT & EE) 

EEC 3 0 0 3 2 Nil  F 

9 AE18612 
Simulation of Engine and Chassis 

Components Laboratory  
PC 4 0 0 4 2 Nil  F 

TOTAL  30 19 2 9 26  

(Recommended by BoS - Meeting held on 23.02.2019) 



SEMESTER VII  

SL. 

No 

COURSE 

CODE 
COURSE TITLE  Category 

Contact 

Periods 
L  T P C 

Prerequi

sites 

Fixed/ 

Movable 

THEORY  

1 AE18701 
Mobility Engineering 

Management 
PC 4 4 0 0 4 Nil  M 

2 AE18702 Vehicle Dynamics PC 4 3 1 0 4 AE18201 F 

3 AE18703 Vehicle Maintenance  PC 4 4 0 0 4 AE18403 F 

4 AE18704 
Motors and Controls for 

Hybrid and Electric Vehicles 
PC 3 3 0 0 3 Nil  M 

5  Professional Elective III PE 3 3 0 0 3 Nil  M 

PRACTICALS  

6 AE18711 Design Project EEC 4 0 0 4 2 Nil  F 

7 AE18712 
Vehicle Simulation 

Laboratory  
PC 4 0 0 4 2 Nil  F 

8 AE18713 
Vehicle Testing and 

Maintenance Laboratory  
PC 4 0 0 4 2 Nil  F 

TOTAL  30 17 1 12 24  

(Recommended by BoS - Meeting held on 23.02.2019) 

 

SEMESTER VIII  

SL. 

No 

COURSE 

CODE 
COURSE TITLE  Category 

Contact 

Periods 
L  T P C 

Prerequi

sites 

Fixed/ 

Movable 

THEORY  

1  Professional Elective IV PE 3 3 0 0 3 Nil  M 

2  Professional Elective V PE 3 3 0 0 3 Nil  M 

PRACTICALS  

3 AE18811 Project Work EEC 24 0 0 24 12 Nil  F 

TOTAL  30 6 0 24 18  

(Recommended by BoS - Meeting held on 23.02.2019) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PROFESSIONAL ELECTIVES  

 

Professional Elective I & III (Odd Semester) 

SL. 

NO. 

COURSE 

CODE 
COURSE TITLE  

1.  AE18001 Advanced Theory of IC Engines 

2.  AE18003 Alternative Fuels and Energy Systems 

3.  AE18005 Artificial Intelligence for Automotive Applications 

4.  AE18007 Automotive Automation 

5.  AE18009 Automotive Control System for Driveline 

6.  AE18011 Automotive Noise, Vibration and Harshness 

7.  AE18013 Automotive Pollution and Control 

8.  AE18015 Automotive Safety and Ergonomics 

9.  ME18005 Composite Materials and Mechanics (Common to ME & AE) 

10.  GE18051 Intellectual Property Rights (Common to all branches, Except BT) 

11.  AE18017 Manufacturing of Automotive Components 

12.  AE18019 Off Highway Vehicles 

13.  ME18026 Operations Research (Common to ME, AE& CH ) 

14.  GE18551 Principles of Management (Common to EC, AE, BT, EE&ME)  

15.  AE18021 Two and Three Wheeler Technology 

16.  AE18023 Vehicle Body Engineering 

(Recommended by BoS - Meeting held on 23.02.2019) 

 

Professional Elective II, IV & V (Even Semester) 

SL. 

NO. 

COURSE 

CODE 
COURSE TITLE  

1.  AE18002 Additive Manufacturing  

2.  AE18004 Advanced Vehicle Technology 

3.  AE18006 Automotive Aerodynamics 

4.  AE18008 Automotive Air Conditioning 

5.  ME18010 Computational Fluid Dynamics (Common to ME &AE) 

6.  ME18012 Design of Experiments (Common to ME, AE, CE& CH) 

7.  AE18010 Embedded Systems for Automotive Applications 

8.  AE18012 Engine and Vehicle Management Systems 

9.  AE18014 Finite Element Analysis for Automobile Engineers 

10.  AE18016 Fundamentals of Nano Science and Technology 

11.  ME18404 Hydraulics and Pneumatics Systems (Common to ME & A E) 

12.  ME18020 Industrial Robotics (Common to ME, AE&  MR)  

13.  AE18018 Simulation of IC Engines 

14.  GE18052 Total Quality Management (Common to ME, AE, CS, EC &  MR)  

15.  AE18020 Vehicle Multiplexing 

16.  AE18022 Virtual Instrumentation in Automobile Engineering 

(Recommended by BoS - Meeting held on 23.02.2019) 

 

 



Professional Elective (Can be chosen whenever offered) 

SL. 

NO. 

COURSE 

CODE 
COURSE TITLE  

1.  SE18001 Mathematics for AI & ML  (Common to all branches except MR) 

2.  SE18002 Corporate Finance (Common to all branches except MR) 

3.  SE18003 Financial Statement Analysis (Common to all branches except MR) 

4.  SE18004 Managerial Economics (Common to all branches except MR) 

5.  SE18005 Market Research (Common to all branches except MR) 

6.  SE18006 Production Management (Common to all branches except MR) 

7.  SE18007 Project Management (Common to all branches except MR) 

8.  SE18008 Introduction to Securities Market (Common to all branches except MR) 

9.  SE18009 Supply Chain Management (Common to all branches except MR) 

(Recommended by BoS - Meeting held on 23.02.2019) 

 

OPEN ELECTIVES*  

 

*Students can choose Open Electives offered by other departments only  

 

Open Electives offered in ODD Semester  

SL. 

NO. 

COURSE 

CODE 
COURSE TITLE  

Offering 

Department 

1.  OE18101 Fundamentals of Automobile Engineering AUT 

2.  OE18103 Fundamentals of Automotive Air Conditioning AUT 

3.  OE18201 Introduction to Biofuels and Bioenergy BIO 

4.  OE18203 Basics of Environmental Biotechnology BIO 

5.  OE18205 Introduction to Bioinformatics and Computational Biology BIO 

6.  OE18207 Basics of Nanobiotechnology BIO 

7.  OE18209 Introduction to Biomaterials BIO 

8.  OE18301 Waste to Energy CHE 

9.  OE18303 Industrial Safety CHE 

10.  OE18305 Composite Materials CHE 

11.  OE18307 Industrial Waste Water Treatment CHE 

12.  OE18309 Fuel Cell Technology CHE 

13.  OE18401 Basic Civil Engineering CVE 

14.  OE18403 Fundamentals of Remote Sensing and GIS CVE 

15.  OE18501 Basic Operating Systems CSE 

16.  OE18503 Basics on Cyber Security and Ethical Hacking CSE 

17.  OE18505 Introduction to Internet of Things CSE 

18.  OE18507 Multimedia and Animation Techniques CSE 

19.  OE18509 Python Programming   CSE 

20.  OE18601 Electrical Machines and Applications EEE 

21.  OE18603 Control system Engineering EEE 

22.  OE18605 Micro and Smart Grid EEE 

23.  OE18607 Electric Vehicle Technology EEE 



24.  OE18609 Nanotechnology EEE 

25.  OE18701 Autotronics ECE 

26.  OE18703 Sensing Techniques ECE 

27.  OE18705 System Design using Microcontrollers ECE 

28.  OE18801 IT Essentials for Engineers INT 

29.  OE18803 Internet of Everything INT 

30.  OE18805 Foundation on Mobile App Development INT 

31.  OE18901 Elements of Marine Engineering MAR 

32.  OE18903 Marine Propulsion MAR 

33.  OE18001 Basics of Mechanical Engineering MEC 

34.  OE18003 Elements of Mechanical Components MEC 

35.  OE18005 Industrial Engineering and Management MEC 

36.  OE18007 Basics of Energy Resources MEC 

37.  OH18001 Content Writing  HSS 

38.  OH18003 Critical Thinking HSS 

39.  OC18001 Nanochemistry ACH 

40.  OC18003 Polymer Chemistry ACH 

41.  OM18001 Statistical Methods for Engineers APM 

42.  OM18003 Linear Programming APM 

 

Open Electives offered in EVEN Semester 

SL. 

NO. 

COURSE 

CODE 
COURSE TITLE  

Offering 

Department 

1.  OE18102 Automotive Fault Diagnostics AUT 

2.  OE18104 Fundamentals of Automotive Pollution and Control Methods AUT 

3.  OE18106 Fundamentals of Automotive Safety and Maintenance AUT 

4.  OE18202 Introduction to Food Manufacturing BIO 

5.  OE18204 Testing of Biological Materials BIO 

6.  OE18206 Introduction to Tissue Engineering BIO 

7.  OE18208 Introduction to Cancer Biology BIO 

8.  OE18210 Basic Bio-pharmaceutical Technology BIO 

9.  OE18302 Industrial Pollution Prevention CHE 

10.  OE18304 Solid Waste Management CHE 

11.  OE18306 Plant Utilities CHE 

12.  OE18308 Green Energy CHE 

13.  OE18310 Energy Management CHE 

14.  OE18402 Integrated Solid Waste Management CVE 

15.  OE18404 Life Cycle Assessment CVE 

16.  OE18502 Artificial Intelligence Basics CSE 

17.  OE18504 Database Systems and Applications CSE 

18.  OE18506 Internet Programming CSE 

19.  OE18508 Introduction to Cloud and Big Data Analytics CSE 



20.  OE18510 Introduction to Data Structures CSE 

21.  OE18602 Industrial Automation EEE 

22.  OE18604 MEMS and Nano Devices EEE 

23.  OE18606 Renewable Energy Systems EEE 

24.  OE18608 Indian Power Grid EEE 

25.  OE18610 Power Converters EEE 

26.  OE18702 Consumer Electronics ECE 

27.  OE18704 Introduction to Communication Systems ECE 

28.  OE18706 Robotics Systems ECE 

29.  OE18802 Embedded and Real Time Systems INT 

30.  OE18804 Ethical Hacking and IT Security INT 

31.  OE18806 User Interface Design INT 

32.  OE18808 AI for Android INT 

33.  OE18902 Introduction to Marine Diesel Engines and Machineries MAR 

34.  OE18904 Marine Vehicles MAR 

35.  OE18002 Elements of Automation MEC 

36.  OE18004 Quality Concepts and Tools MEC 

37.  OE18006 Refrigeration and Air Conditioning Systems MEC 

38.  OE18008 Thermal Management of Electronics Devices MEC 

39.  OP18002 Sensors and Transducers APH 

40.  OP18004 Essential Properties for Selection of Materials APH 

41.  OP18006 Opto Electronics and applications APH 

42.  OP18008 Basics of Environmental Safety APH 

43.  OH18002 Environmental Law, Policy and International Conventions HSS 

44.  OH18004 Climate Change and Vulnerability Assessment HSS 

45.  OC18002 Fuel Cell Chemistry ACH 

46.  OC18004 Industrial Catalysis ACH 

47.  OM18002 Linear Algebra for Engineers APM 

48.  OM18004 Transform techniques for Boundary value problems APM 

(Recommended by BoS - Meeting held on 23.02.2019) 

  

VALUE ADDED COURSES 

 

SL. 

NO. 

COURSE 

CODE 
COURSE TITLE  

Contact 

Periods 
L  T P C 

1 VD18101 
Basics of ML Algorithms for Automotive 

Industries 
3 1 0 2 2 

2 VD18102 Hands on Programming with R 3 1 0 2 2 

3 VD18103 
Introductionto Internet of Things and Cloud 

Computing for Automobile Engineers 
3 1 0 2 2 

4 VD18104 Object Oriented Programming Concepts  3 1 0 2 2 

5 VD18105 
Recommender Systems for Automotive 

Industries 
3 1 0 2 2 

6 VD18106 Statistics for Engineers 2 2 0 0 2 



7 VC18001 
Communicative German (Common to All 

Branches) 
2 2 0 0 2 

8 VC18002 
Communicative Japanese (Common to All 

Branches) 
2 2 0 0 2 

9 VC18003 
Communicative Hindi (Common to All 

Branches) 
2 2 0 0 2 

10 VC18004 
Design Thinking and Prototyping Laboratory 

(Common to All Branches) 
4 0 0 4 2 

11 VC18005 
Basics of Entrepreneurship Development 

(Common to All Branches) 
2 2 0 0 2 

12 VC18006 
Advance in Entrepreneurship Development 

(Common to All Branches) 
2 2 0 0 2 

(Recommended by BoS - Meeting held on 23.02.2019) 

 

MANDATORY COURSES 

 

SL. 

NO. 

COURSE 

CODE 
COURSE TITLE  Category 

Contact 

Periods 
L  T P C 

1 MC18001 
Indian Constitution and Society 

(Common to All Branches) 
MC 3 3 0 0 0 

 

SUMMARY  

 

SL. 

NO. 
CATEGORY  

CREDITS IN SEMESTER Total 

Credits 
% 

I  II  III  IV  V VI  VII  VIII  

1 
Humanities and Social Sciences 

including Management courses (HS) 
3 3       6 3.24 

2 Basic Science courses (BS) 11 10  4  4   29 15.67 

3 

Engineering Science courses 

including workshop, drawing, basics 

of electrical/mechanical/computer 

etc (ES) 

8.5 9 7 4.5 1.5    30.5 16.48 

4 Professional Core courses (PC)   18.5 14 17 13 19  81.5 44.05 

5 

Professional Elective courses 

relevant to chosen 

specialization/branch (PE) 

    3 3 3 6 15 8.11 

6 

Open subjects - Electives from other 

technical and /or emerging subjects 

(OE) 

    3 3   6 3.24 

7 
Project work, seminar and internship 

in industry or elsewhere (EEC) 
     3 2 12 17 9.19 

8 

Mandatory Courses[Environmental 

Sciences, Induction training, Indian 

Constitution, Essenceof Indian 

Knowledge Tradition] (MC) 

    0     
Non-

credit 

Total 22.5 22 25.5 22.5 24.5 26 24 18 185 100 

  

BS Basic Sciences 

EEC Employability Enhancement 

Course 

ES Engineering Sciences 

F Fixed   

HS Humanities and Social Sciences 

M Movable 

MC  Mandatory Course 

OC Other Course 

OE Open Elective 

PC Professional Core 

PE Professional Elective 

 

 





HS18151 COMMUNICATIVE ENGLISH  L  T  P  C 

 (Common to all Branches) 3 0 0 3 

OBJECTIVES:  

¶ To enable learners to interact fluently on everyday social contexts. 

¶ To enable learners to engage in conversations in an academic/scholarly setting. 

¶ To enable learners to overcome public speaking barriers. 

¶ To develop learnersô ability to take notes and in the process, improve their listening skills 

¶ To develop learnersô reading skill through reading text passages for comprehension and 

contemplation. 

¶ To enable learners to write on topics of general interest and drafting correspondences for 

general purposes. 

   

UNIT I      9 

Listening - short video clips - conversational scenes form movies, celebritiesô speeches/interviews. 

Speaking - several ways of introducing oneself at several situations, introducing others at several 

situations, inviting people for several occasions, describing people and their places. Reading - 

short comprehension passages - making inferences, critical analysis. Writing - completing the 

incomplete sentences - developing hints from the given information. Grammar - Wh-Questions 

and Yes or No questions - Parts of speech. Vocabulary development - prefixes - suffixes - articles - 

countable / uncountable nouns. 

   

UNIT II      9 

Listening - customer care voice files, short narratives - identifying problems and developing 

telephone etiquettes. Speaking - speaking over skype/whatsapp, making business calls, making 

self-recorded informative videos, inquiring about a concept/activity, describing a concept/activity. 

Reading - reading the headlines on news magazines - slogans and taglines from advertisements. 

Writing - free writing - writing - headlines , slogans and taglines individual inspirations. Grammar 

- conjunctions, idioms, phrases, quotes. Vocabulary development - guessing the meanings of 

words in various different contexts. 

   

UNIT III   9 

Listening - courtroom scenes from movies, debates and talks from news channels, notes taking. 

Speaking - language and tone for arguments, discussion, deliberation, contemplation, expressing 

opinions, reacting to different situations in an alien country. Reading - language used in instruction 

manuals of household appliances, cookery and other basic instructions. Writing- understanding the 

structure of texts - use of reference words, discourse markers-coherence, rearranging the jumbled 

sentences. Grammar - adjectives - degrees of comparison, framing direct and indirect questions. 

Vocabulary development - concise approach, single word substitution. 

   

UNIT IV   9 

Listening - Sports commentaries, advertisements with usersô criticisms; Speaking - for social 

causes, for promoting a concept, negotiating and bargaining; Reading - review of a product, movie, 

movement or a system; Writing - writing for advertisements, selling a product; Grammar - Tenses 

- Simple Past, Present and Future, Continuous - Past, Present and Future; Vocabulary 

Development - synonyms, antonyms and phrasal verbs. 

   

UNIT V   9 

Listening - video lectures, video demonstration of a concept; Speaking - presenting 

papers/concepts, delivering short speeches, discourses on health, suggesting natural home 

remedies, cleanliness, civic sense and responsibilities; Reading - columns and articles on home 

science; Writing - correspondences of requests, basic enquiry/observation and basic complaints; 

Grammar -  modal verbs, perfect tenses - Vocabulary development - collocations. 

 TOTAL: 45 PERIODS 



   

OUTCOMES: 

At the end of the course, learners will be able to 

¶ Read articles and infer meanings from specific contexts from magazines and newspapers. 

¶ Participate effectively in informal/casual conversations; introduce themselves and their 

friends and express opinions in English. 

¶ Comprehend conversations and short talks delivered in English. 

¶ Write short write-ups and personal letters and emails in English. 

   

REFERENCES: 

1.   Department of English, Anna University, Mindscapes : English for Technologists and 

Engineers.  Orient Black Swan, Chennai, 2017.  
2. 

 

3. 

 

4. 

Downes and Colm, "Cambridge English for Job-hunting", Cambridge University Press, New 

Delhi, 2008. 

Murphy and Raymond, "Intermediate English Grammar with Answers", Cambridge University 

Press, 2000. 

Thomson, A.J., "Practical English Grammar 1 & 2", Oxford, 1986. 

  

Websites 

1. http://www.usingenglish.com 

2. http://www.uefap.com3 

3. https://owl.english.purdue.edu/owl/ 

4. www.learnenglishfeelgood.com/esl-printables-worksheets.html 

Software 

1. Face 2 Face Advance ï Cambridge University Press, 2014. 

2. English Advance Vocabulary- Cambridge University Press. 

3. IELTS test preparation ï Cambridge University Press 2017. 

4. Official Guide to the TOEFL Test With CD-ROM, 4th Edition. 

5. CAMBRIDGE Preparation for the TOEFL TEST- Cambridge University Press, 2017. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MA18151 ENGINEERING MATHEMATICS I  L  T  P  C  

 (Common to all Branches Except MR) 3 1 0 4 

OBJECTIVES:  

¶ To understand and apply matrix techniques for engineering applications. 

¶ To make the student knowledgeable in statistical methods of analyzing and interpret the data 

for engineering problems. 

¶ To familiarize the student with basic calculus including functions of several variables. This is 

needed in many branches of engineering. 

¶ To acquaint the student with mathematical tools needed in evaluating multiple integrals and 

their usage. 

   

UNIT I     MATRICES   12 

Eigen values and Eigen vectors of a real matrix - Characteristic equation -  Properties of Eigen 

values and Eigen vectors - Statement and Applications of Cayley-Hamilton Theorem - 

Diagonalization of matrices - Reduction of a quadratic form into canonical form by orthogonal 

transformation - Nature of quadratic forms. 

   

UNIT II     STATISTICAL METHODS  12 

Scatter diagram - Karl Pearson coefficient of correlation for raw data - Spermann rank correlation 

coefficient - lines of regression - Regression equation X on Y and Y on X- Curve fitting by 

Principle of least squares - Fitting a straight line  and a parabola . 

   

UNIT III  APPLICATION OF DIFFERENTIAL CALCULUS  12 

Curvature in Cartesian co-ordinates - Centre and radius of curvature - Circle of curvature - 

Evolutes - Envelopes. 

   

UNIT IV  DIFFERENTIAL CALCULUS OF SEVERAL VARIABLES  12 

Limits and Continuity - Partial derivatives - Total derivatives - Differentiation of implicit functions 

- Jacobians and properties - Taylorôs series for functions of two variables - Maxima and Minima of 

functions of two variables - Lagrangeôs method of undetermined multipliers. 

   

UNIT V  MULTIPLE INTEGRALS  12 

Double integrals in Cartesian and polar coordinates - Change of order of integration - Area 

enclosed by plane curves - Change of variables in double integrals - Triple integrals - Volume of 

solids. 

 TOTAL (L:45 + T:15) : 60 PERIODS 

   

OUTCOMES: 

 

¶ This course equips the students to have basic knowledge and understanding of fundamental 

statistics to analyze and interpret data.  

¶ Basic application of calculus in Engineering problems and to tackle for different geometries.  

¶ To apply the idea of reducing complex Engineering problems into simple form   using 

matrix technique. 

   

TEXTBOOKS:  

1.   ErwinKreyszig, " AdvancedEngineeringMathematics",8
th
Edition,John Wiley, 1999.  

2. 

 

3. 

Bali N.P and Manish Goyal, "A Text book of Engineering Mathematics", Eighth Edition, 

Laxmi Publications Pvt. Ltd., 2011. 

Grewal. B.S, "Higher Engineering Mathematics", 41
st 

Edition, Khanna Publications, Delhi, 

2011. 



 

REFERENCES:  

1. Gupta S.C and Kapoor V.K, "Fundamentals of Mathematical Statistics", S.Chand Private 

Ltd.,11
th
 Edition, 2005. 

2. Glyn James, "Advanced Modern Engineering Mathematics", 3
rd

Edition,  Pearson  Education, 

2012. 

3. Peter V.OôNeil, "Advanced Engineering Mathematics", 7
th
 Edition, Cengage Learning, 2012. 

4. 

 

5. 

Ramana B.V, "Higher Engineering Mathematics", Tata McGraw Hill Publishing Company, 

New Delhi, 2008. 

Sivarama Krishna Das P. and Rukmangadachari E., "Engineering Mathematics", Volume I, 

Second Edition, Pearson Publishing, 2011. 

  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PH18151 ENGINEERING PHYSICS  L  T  P  C  

 (Common to all Branches) 3 0 0 3 

OBJECTIVES:  

¶ To enhance the fundamental knowledge in Physics and its applications relevant to various 

streams of Engineering and Technology. 

   

UNIT I     CRYSTAL PHYSICS 12 

Unit cell - Bravais Lattices - Miller indices - Distance between Inter planar distance ódô 

(derivation) - discussion of various crystal structures: calculation of Atomic radius, Coordination 

number, effective number of lattice points and Atomic Packing Factor for the SC, BCC, FCC, 

HCP, Diamond Cubic (derivation) - discussion about the NaCl, Graphite structures. Crystal defects 

: Zero dimensional, one dimensional, Two dimensional and Three dimensional defects. Diffraction 

of X-rays by crystal planes - Braggôs spectrometer - Powder Diffraction method. 

   

UNIT II     THERMAL PHYSICS  6 

Modes of heat transfer: Newtonôs law of cooling - thermal conductivity - Leeôs disc method 

(derivation and expt) - Radial heat flow - Rubber tube method - conduction through compound 

media (series and parallel). 

   

UNIT III  WAVE MECHANICS  9 

Quantum principles:Black body radiation - Planck Hypothesis (qualitative), Comptonôs effect 

(derivation). 

Wave-particle duality - De-Broglie matter waves - Heisenbergôs  uncertainty principle - Wave 

function and its significance - Schrºdingerôs wave equation (time dependent and Time 

independent) (derivation) - Application of Schrodingerôs wave equation - Particle in one 

dimensional box (derivation ) - Degenerate and non-degenerate energy states. 

   

UNIT IV  ACOUSTICS AND ULTRASONICS 9 

Acoustics:Classification of Sound - Characteristics of Musical Sound - Quality (Timbre), Pitch, 

Intensity of Sound - Units of Sound - decibel -  Reverberation of sound - Reverberation time - 

absorption of sound energy by materials - Absorption coefficient - Sabineôs Formula (derivation) - 

Factors affecting the acoustics of buildings - Remedies.    

Ultrasonics :Introduction to ultrasonics - Properties of ultrasonic waves - Production of 

Ultrasonics - Magnetostriction method, Piezo electric method - detection of ultrasonics - 

Ultrasonic Acoustic grating - Applications of ultrasonic waves - SONAR, NDT, Sonogram. 

   

UNIT V  OPTOELECTRONICS AND FIBER OPTICS  9 

Lasers: Basic properties of Lasers - Einsteinôs coefficients (Derivation) - Population inversion - 

Types of Lasers - Molecular Gas Lasers (CO2 Laser) - Solid state Laser (Nd: YAG Laser) - 

Applications of Lasers in Engineering and Medicine.  

Fibre optics: Introduction - Principle and structure of optical fibers - Acceptance angle-Numerical 

aperture-Types of optical fibers-Optical fiber communication system (block diagram) - 

Advantages and its applications. 

 TOTAL: 45 PERIODS 

   

OUTCOMES: 

Students will be able to 

¶ gain working knowledge of fundamental physics and basic engineering principles in one or more 

engineering disciplines. 

¶ to understand and to compute problems in Quantum Physics. 

¶ to use modern engineering physics techniques and tools. 

¶ to enhance knowledge about photonics and optical fiber communication system. 

   



 

TEXTBOOKS:  

1.   Gaur R.K. and Gupta S.L, "Engineering Physics", Dhanput Publications, 2015.  

2. 

3. 

4. 

Shatendra Sharma and Jyotsna Sharma, "Engineering Physics",  Pearson, 2006. 

Rajendran V, "Engineering Physics", Tata McGraw Hill, 2009. 

Arumugam M, "Materials Science", Anuradha Publications, 2015. 

  

REFERENCES:  

1. David Halliday, Robert Resnick Jearl Walker, "Principles of Physics", 10
th
 Edition, Wiley, 

2015. 

2. Peter Atkins and Julio De Paula, "Physical Chemistry",10
th
 Edition., Oxford University Press, 

2014. 

3. Arthur Beiser, Shobhit Mahajan andRai Choudhury S,"Concepts of Modern Physics", 7
th
 

Edition, McGraw Hill Education, 2017. 
4. Raghavan V, "Materials Science and Engineering", PHI Learning Pvt. Ltd., 2010.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=David+Halliday%2C+Robert+Resnick+Jearl+Walker&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Arthur+Beiser&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Shobhit+Mahajan&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=S.+Rai+Choudhury&search-alias=stripbooks


CY18151 ENGINEERING CHEMISTRY  L  T  P  C  

 (Common to all Branches Except MR) 3 0 0 3 

OBJECTIVES:  

¶ To make the students conversant with boiler feed water requirements, related problems and 

the water treatment techniques. 

¶ To develop an understanding the principle, types and mechanism of corrosion and 

protective coatings. 

¶ To acquaint the students with the basics of nanomaterials, their properties and applicants. 

¶ To develop an understanding of the laws of photochemistry and basic spectral (UV and IR) 

analysis. 

¶ To enable the students to understand the types of fuels, its calorific values and the 

significance flue gas analysis. 

   

UNIT I     WATER TECHNOLOGY  9 

Sources, hard & soft water, estimation of hardness by EDTA method, boiler feed water, boiler 

problems, cause and preventive measures, softening of water, zeolite process & demineralization 

by ion exchangers, internal treatment methods, specifications for drinking water, BIS & WHO 

standards, treatment of water for domestic use, desalination - reverse osmosis & electrodialysis. 

   

UNIT II     CORROSION AND ITS CONTROL  9 

Corrosion: Basic concepts - mechanism of chemical, electrochemical corrosion - Pilling Bedworth 

rule ï Types of Electrochemical corrosion - galvanic corrosion - differential aeration corrosion - 

pitting corrosion ï stress corrosion ï factors influencing corrosion. Corrosion control: Cathodic 

protection ï sacrificial anodic method - corrosion inhibitors. Protective coatings: surface 

preparation For metallic coatings - electro plating (copper plating) and electroless plating (Nickel 

plating) - chemical conversion coatings - anodizing, phosphating & chromate coating. 

   

UNIT III  NANOCHEMISTRY  9 

Basics - distinction between molecules, nanoparticles and bulk materials; size-dependent 

properties. nanoparticles: nano cluster, nano rod, nanotube (CNT) and nanowire. Synthesis: 

precipitation, thermolysis, hydrothermal, solvothermal, electrodeposition, chemical vapour 

deposition, laser ablation; Properties and applications of nanomaterials. 

   

UNIT IV  PHOTOCHEMISTRY AND SPECTROSCOPY 9 

Photochemistry: Laws of photochemistry - Grotthuss - Draper law, Stark-Einstein law and 

Lambert Beer Law. Quantum efficiency - Photo processes - Internal Conversion, Inter-system 

crossing, Fluorescence, Phosphorescence and Photo-sensitization. Spectroscopy: Electromagnetic 

spectrum - Absorption of radiation - Electronic, Vibrational and rotational transitions. UV-visible 

and IR spectroscopy - principles, instrumentation (Block diagram only) and applications. 

   

UNIT V  FUELS AND COMBUSTION  9 

Fuel: Introduction - classification of fuels - calorific value - higher and lower calorific values - coal 

analysis of coal (proximate and ultimate) - carbonization - manufacture of metallurgical coke (Otto 

Hoffmann method) - petroleum- refining - manufacture of synthetic petrol (Bergius process) - 

knocking octane number - diesel oil - cetane number - natural gas - compressed natural gas (CNG) 

- liquefied petroleum gases (LPG) - producer gas - water gas.  Combustion of fuels: introduction - 

theoretical calculation of calorific value - calculation of stoichiometry of fuel and air ratio - flue 

gas analysis by ORSAT Method. 

 TOTAL: 45 PERIODS 

OUTCOMES: 

¶ The knowledge acquired on fuels, corrosion and its control, nanochemistry and water 

treatment techniques will make better understanding of engineering processes and 

applications for further learning. 



   

TEXTBOOKS:  

1.   Jain P.C. and Monica Jain, "Engineering Chemistry", Dhanpat Rai Publishing Company (P) 

Ltd., New Delhi, 2010.  
2. 

3. 

Dara S.S, Umare S.S, "Engineering Chemistry", S. Chand & Company Ltd., New Delhi 2010. 

Sivasankar B., "Engineering Chemistry", Tata McGraw-Hill Publishing Company Ltd., New 

Delhi, 2008. 

  

REFERENCES:  

1. Ozin G. A. and Arsenault A. C., "Nanochemistry: A Chemical Approach to Nanomaterials", 

RSC Publishing, 2005. 

2. B.R. Puri, L.R. Sharma, M.S. Pathania., "Principles of Physical Chemistry", Vishal Publishing 

Company, 2008. 
  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



EE18151 BASIC ELECTRICAL AND ELECTRONICS ENGINEERING  L  T  P  C  

 (Common to AE, BT, CE, CS, IT, MR & ME) 3 0 0 3 

OBJECTIVES:  

¶ To understand the basic theorems used in Electrical circuits and the principles of 
measuring instruments. 

¶ To educate the different concepts and function of electrical machines.  

¶ To introduce the fundamentals of semiconductor and applications.  

¶ To explain the principles of digital electronics. 

¶ To impart knowledge of communication. 

   

UNIT I     ELECTRICAL CIRCUITS & MEASURMENTS  10 

Ohmôs Law - Kirchhoffôs Laws - Steady State Solution of DC Circuits using Mesh Analysis - 

Introduction to AC Circuits - Waveforms and RMS Value - Power and Power factor - Single Phase 

and Three Phase AC Balanced Circuits. Construction and working Principle of Moving Coil and 

Moving Iron Instruments (Ammeters and Voltmeters), Dynamometer type Watt meters and Energy 

meters (Qualitative treatment only). 

   

UNIT II     ELECTRICAL MACHINES  10 

Construction, Principle of Operation, Basic Equations and Applications of DC Generators, DC 

Motors, Single phase induction Motor, Single Phase Transformer. 

   

UNIT III  SEMICONDUCTOR DEVICES AND APPLICATIONS  9 

Characteristics of PN Junction Diode - Zener Effect - Zener Diode - LED, Photo diode and its 

Characteristics - Half wave and Full wave Rectifiers - Voltage Regulation. Bipolar Junction 

Transistor - CB, CE, CC Configurations and Characteristics - Photo transistors. 

   

UNIT IV  DIGITAL ELECTRONICS  9 

Binary Number System - Logic Gates - Boolean Algebra - Half and Full Adders - Flip-Flops - 

Registers and Counters - A/D and D/A Conversion (single concepts). 

   

UNIT V  FUNDAMENTALS OF COMMUNICATION ENGINEERING  7 

Types of Signals: Analog and Digital Signals - Modulation and Demodulation: Principles of 

Amplitude and Frequency Modulations. 

Communication Systems: Radio, TV, Fax, Microwave, Satellite and Optical Fiber (Block Diagram 

Approach only).. 

 TOTAL: 45 PERIODS 

   

OUTCOMES: 

¶ Study the fundamental laws governing electrical circuits and to describe the working of 

measuring instruments. 

¶ Understand the construction and characteristics of different electrical machines. 

¶ Describe the fundamental behavior of different semiconductor devices and circuits. 

¶ Learn the fundamental concepts of digital electronics circuits. 

¶ Recognize the type of signals, data transfer and able to apply in communication systems. 

   

TEXTBOOKS:  

1.   Mittle V.N, Arvind Mittal, "Basic Electrical Engineering", Tata McGraw Hill(India), Second 

Edition, 2013.  

2. Sedha R.S., "A Text Book of Applied Electronics", S. Chand & Co., 2014. 

  



 

REFERENCES:  

1. Muthusubramanian R, Salivahanan S and Muraleedharan K A, "Basic Electrical, Electronics 

Engineering", Tata McGraw Hill, 2013. 

2. I.J. Nagrath and D.P. Kothari, "Basic Electrical Engineering", Tata McGraw Hill ((India), 

Third Edition, 2010. 

3. Mehta V K, "Principles of Electronics", S. Chand & Company Ltd, 2010. 
4. 

5. 

M. Morris Mano, "Digital Logic & Computer Engineering", Printice Hall of India, 2004. 

Mahmood Nahvi and Joseph A. Edminister, "Electric Circuits", Schaum' Outline Series, 

McGraw Hill, Fourth Edition, 2007. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



GE18151 ENGINEERING DRAWING  L  T  P  C  

 (Common to all Branches) 3 0 2 4 

OBJECTIVES:  

¶ This course will introduce students to Engineering Drawing and build their ability to 

read drawings and interpret the position and form of simple geometry, culminating into 

understanding of simple technical assemblies. 

   

UNIT 0    ENGINEERING DRAWING FUNDAMENTALS (Not for 

Examination) 

5 

Drawing standard: BIS, Lettering, Dimensioning, Type of lines, Conventions, Geometrical 

constructions: Dividing a straight line into equal parts, Bisecting a given angle, Construction of 

polygon - Triangle, Square, Pentagon and Hexagon using drawing tools. 

   

UNIT I     CURVES AND PROJECTION OF POINTS AND LINES 15 

Construction of Engineering Curves: Conic Sections - Ellipse, Parabola, Hyperbola using 

Eccentricity method, Cycloid, Involute of Circle and Pentagon. 

Projection:  Principal Planes, Projection of Points using Four Angles of Projection, Projection of 

Straight Lines - Lines parallel or inclined to one or both planes using Rotating Line Method in 

First Angle of Projection. 

   

UNIT II  PROJECTION OF PLANES AND SOLIDS 15 

Projection of Plane Figures - Inclined to any one Principal Plane,  

Projection of Solids - Simple Solids (Prisms, Pyramids, Cone and Cylinder) axis inclined to any 

one Principal Plane. 

   

UNIT III  SECTION OR SOLIDS & DEVELOPMENT OF SURFACES 15 

Section of Solids - Sectional views of simple vertical solids cut by section plane inclined to any 

one Principal Plane. 

Development of Surfaces - Development of lateral surfaces of truncated and frustum of simple 

solids. 

   

UNIT IV  PICTORIAL PROJECTION  15 

Introduction to Pictorial Projection, Isometric Projection - Principle, Isometric Planes, Isometric 

Scales, Isometric Projection of simple solids and their combination. 

Free Hand Drawing - Orthographic Projection - Orthographic views of simple blocks from their 

Isometric view, Isometric view of simple blocks from their Orthographic views. 

 

UNIT V  PERSPECTIVE PROJECTION 10 

Perspective Projection of full solids in simple positions with respect to projection planes by 

visual ray and vanishing point method. 

 TOTAL: 75 PERIODS 

   

OUTCOMES: 

On Completion of the course the student will be able to   

¶ Perform free hand sketching of basic geometrical constructions and multiple views of 

objects.  

¶ Do orthographic projection of lines and plane surfaces.  

¶ Draw projections and solids and development of surfaces.  

¶ Prepare isometric and perspective sections of simple solids.  

¶ Demonstrate computer aided drafting. 



   

TEXTBOOKS:  

1.  Bhatt N.D, Panchal Pramod V.M and Ingle R, "Engineering Drawing", Charotar Publishing 

House, 2014.  

 

REFERENCES:  

1. Venugopal K and Prabhu Raja V, "Engineering Graphics", New Age International (P) 

Limited, 2009. 

2. Shah M.B and Rana B.C, "Engineering Drawing",  Pearson  Education, 2009. 

3. Gopalakrishna K.R, "Engineering Drawing" (Vol. I & II), Subhas Publications, 2010. 
4. 

 

5.  

Natrajan K.V, "A Textbook of Engineering Graphics", Dhanalakshmi Publishers, Chennai, 

2006. 

Gowri S and Jeyapoovan T, "Engineering Graphics", Vikas Publishing House Pvt. Ltd., 

2011. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PC18161 PHYSICS AND CHEMISTRY LABORATORY  L T P C 

 (Common to all Branches) 0 0 2 1 

       

PHYSICS LABORATORY  

OBJECTIVES:  

¶ To make the student to acquire practical skills in the determination of various physical 

properties of materials. 

 

LIST OF EXPERIMENTS (Any 5 experiments to be conducted): 

1. Determination of compressibility of the liquid - Ultrasonic interferometer. 

2. Determination of thickness of the given object by Air wedge method. 

3. Determination of dispersive power of a prism by Spectrometer.  

4. Determination of Youngôs modulus of wooden scale by Non-Uniform bending.  

5. Determination of wavelength, particle size and numerical aperture of fibre using Lasers. 

6. Leeôs Disc ï Thermal conductivity of the poor conductor. 

7. Torsional Pendulum ï Determination of Rigidity modulus and moment of inertia. 

 

OUTCOMES: 

¶ The student will be able to analyze the physical principle using the various instruments, 

also relate the principle to engineering applications. 

¶ The various experiments in the areas of optics, mechanics and thermal physics will 

nurture the students in all branches of Engineering. 

¶ The students will be able to think innovatively and also improve the creative skills that 

are essential for engineering. 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS : 

Spectrometer, Mercury Vapour lamp, Leeôs disc experimental setup, Travelling microscope, 

Ultrasonic interferometer, Sodium vapour lamp, Diode laser, Optical fiber kit. 

 

CHEMISTRY LABORATORY  

OBJECTIVES:  

¶ To make the student to acquire practical skills in the determination of water quality 

parameters through volumetric and instrumental analysis. 

¶ To acquaint the students with the determination of molecular weight of a polymer by 

viscometery. 

 

LIST OF EXPERIMENTS (Any 5 experiments to be conducted):  

1. Determination of total, temporary & permanent hardness of water by EDTA method. 

2. Estimation of copper by EDTA. 

3. Conductometric titration of a strong acid with a strong base  

4. Estimation of iron content of the given solution using potentiometer. 

5. Estimation of iron content of the water sample using spectrophotometer. 

6. Determination of molecular weight of polymer using viscometer. 

7. Determination of Alkalinity in water. 

TOTAL: 30 PERIODS 



 

OUTCOMES: 

¶ The students will be equipped with hands-on knowledge in the quantitative chemical 

analysis of water quality related parameters. 

1. Conductivity meter - 10 Nos 

2. Spectrophotometer  - 10 Nos 

3. Ostwald Viscometer  - 10 Nos 

4. Potentiometer  - 10 Nos 

5. Electronic Balance  - 2 Nos 

 Common Apparatus: Pipette, Burette, conical flask, iodine flask, porcelain tile, 

dropper (each 30 Nos.) 

 

REFERENCES: 

1. 

2. 

Rajendran V, "Engineering Physics", Tata McGraw Hill, 2009. 

Furniss B.S. Hannaford A.J, Smith P.W.G and Tatchel A.R., "Vogels Textbook of 

Practical Organic Chemistry", 8
th
 Edition, LBS Singapore, 2014 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

GE18161 ENGINEERING PRACTICES LABORATORY  L  T  P  C  

 (Common to all Branches) 0 0 3 1.5 

OBJECTIVES:  

¶ To provide exposure to the students with hands on experience on various basic engineering 

practices in Civil, Mechanical, Electrical and Electronics Engineering. 

   

LIST OF EXPERIEMNTS  

 

GROUP A (CIVIL & MECHANICAL)  

 

I     CIVIL ENGINEERING PRACTICE   

 Buildings: 

(a) Study of plumbing and carpentry components of residential and industrial 

buildings. Safety aspects.  

Plumbing Works: 

a) Study of pipeline joints, its location and functions: valves, taps, couplings, 

unions, reducers, elbows in household fittings.  

b) Study of pipe connections requirements for pumps and turbines.  

c) Preparation of plumbing line sketches for water supply and sewage works.  

d) Hands-on-exercise:  

Basic pipe connections - Mixed pipe material connection - Pipe connections with 

different joining components. 

e) Demonstration of plumbing requirements of high-rise buildings. 

Carpentry using Power Tools only: 

a) Study of the joints in roofs, doors, windows and furniture.  

b) Hands-on-exercise:  

Wood work, joints by sawing, planning and cutting. 

   

II     MECHANICAL ENGINEERING PRACTICE   

 Welding: 

a) Preparation of arc welding of butt joints, lap joints and tee joints.  

b) Gas welding practice  

Basic Machining: 

a) Simple Turning and Taper turning  

b) Drilling Practice  

Sheet Metal Work: 

a) Forming & Bending:  

b) Model making ï Trays, funnels, etc.  

c) Different type of joints.  

Machine assembly practice: 

a) Study of centrifugal pump  

b) Study of air conditioner  

Demonstration on:  

a) Smithy operations, upsetting, swaging, setting down and bending. 

Example ï Exercise ï Production of hexagonal headed bolt. 

b) Foundry operations like mould preparation for gear and step cone pulley.  

c) Fitting ï Exercises ï Preparation of square fitting and vee ï fitting models. 



   

 

GROUP B (ELECTRICAL & ELECTRONICS)  

 

III  ELECTRICAL ENGINEERING PRACTICE   

 1. Residential house wiring using switches, fuse, indicator, lamp and energy meter 

2. Fluorescent lamp wiring.  

3. Stair case wiring  

4. Measurement of electrical quantities ï voltage, current, power & power factor in 

RLC circuit.  

5. Measurement and comparison of energy for resistive and LED load using single phase 

energy meter.  

6. Measurement of resistance to earth of an electrical equipment. 

   

IV  ELECTRONICS ENGINEERING PRACTICE   

 1. Identification of circuit components 

a) Resistor, capacitor, diode (PN & Zener),transistors. 

b) Soldering practice ï Circuits ï Using general purpose PCB. 

2. Evaluating the parameters for DC power supply and AC power supply (peak-peak, 

rms, average, period, frequency) using function generator and CRO. 

3. Study and implementation of logic functions using NAND, NOR, and NOT gates. 

4. VI Characteristics of PN Junction diode. 

5. VI Characteristics of Solar photovoltaic panel. 

6. Design a 5V/12V Regulated Power Supply: using FWR rectifier and 

IC7805/IC7812. 

 TOTAL: 45 PERIODS 

   

OUTCOMES:  

¶ Fabricate carpentry components and to lay pipe connections including plumbing works. 

¶ Use welding equipments to join the structures. 

¶ Wiring of basic electrical system and measurement of electrical parameters.  

¶ Study and implementation of basic electronic components, circuits and solar photovoltaic 

panel. 

¶ Design a basic regulated power supply. 

REFERENCES:  

1. Jeyachandran K., Natarajan S. & Balasubramanian S., "A Primer on Engineering Practices 

Laboratory", Anuradha Publications, 2007.  

2. Jeyapoovan T., Saravanapandian M. & Pranitha S., "Engineering Practices Lab Manual", 

Vikas Puplishing House Pvt.Ltd, 2006. 

3. Bawa H.S., "Workshop Practice", Tata McGraw Hill Publishing Company Limited, 2007.  

4. Rajendra Prasad A. and Sarma P.M.M.S., "Workshop Practice", Sree Sai Publication, 

2002. 

5. 

 

6. 

 

7. 

Kannaiah P. & Narayana K.L., "Manual on Workshop Practice", Scitech Publications, 

1999. 

Mittle V.N, Arvind Mittal, "Basic Electrical Engineering", Tata McGraw Hill(India), 

Second Edition,2013. 

Sedha R.S., "A Text Book of Applied Electronics", S. Chand & Co., 2014. 



 

 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS:  

 

S. No. Description of Equipment Qty 

CIVIL  

1. Assorted components for plumbing consisting of metallic 

pipes, plastic pipes, flexible pipes, couplings, unions, 

elbows, plugs and other fittings.  

15 Sets. 

2. Carpentry vice (fitted to work bench)  15 Nos. 

3. Standard woodworking tools  15 Sets. 

4. Models of industrial trusses, door joints, furniture joints  5 each 

5. Power Tools:  
(a) Rotary Hammer 

(b) Demolition Hammer 

(c) Circular Saw 

(d) Planer 

(e) Hand Drilling Machine 

(f) Jigsaw 

2 Nos 

MECHANICAL  

1. Arc welding transformer with cables and holders  5 Nos. 

2.  Welding booth with exhaust facility  5 Nos. 

3. Welding accessories like welding shield, chipping 

hammer, wire brush, etc.  
5 Sets. 

4. Oxygen and acetylene gas cylinders, blow pipe and other 

welding outfit.  
2 Nos. 

5.  Centre lathe  2 Nos. 

6.  Hearth furnace, anvil and smithy tools  2 Sets. 

7. Moulding table, foundry tools  2 Sets. 

8. Power Tool: Angle Grinder  2 Nos 

9. Study-purpose items: centrifugal pump, air-conditioner  1 each 

ELECTRICAL   

1. Assorted electrical components for house wiring  15 Sets 

2. Electrical measuring instruments  10 Sets 

3. 
Study purpose items: Iron box, fan and regulator, 

emergency lamp  
1 each 

4. Megger (250V/500V)  1 No. 

5. 
Power Tools: (a) Range Finder 2 Nos (b) Digital Live-

wire detector  
2 Nos. 

6. LED lamp 8 W & 16 W 2 Nos. each 

ELECTRONICS  

1. Soldering guns  10 Nos. 

2. Assorted electronic components for making circuits  50 Nos. 

3. Small PCBs  10 Nos. 

4. Multimeters  10 Nos. 

5. Study purpose ICs: IC7805/IC7812 1 each 

6. Photovoltaic panel: 5 W/10 W  2 Nos. 

7. Light Source for PV panel  1 No. 
 

 

 

 

 



HS18251 TECHNICAL ENGLISH  L  T  P  C  

 (Common to all Branches) 3 0 0 3 

OBJECTIVES:  

¶ To enable learners to define and understand technical communication and scientific writing 

¶ To expose learners to nuances of seminar presentation, group discussion, and public 

speaking 

¶ To expose learners to writing for scientific purposes 

¶ To expose learners to drafting correspondences for business purposes 

¶ To expose learners to writing for documenting purposes 

¶ To enable students to have a holistic understanding of job interviews and recruiting 

process. 

   

UNIT I      9 

Listening - AV files pertaining to manufacturing processes of products, scientific documentaries; 

Speaking - syllable division and word stress, intonation, sharing opinions; Reading - news articles 

related to science and technology; Writing  - definitions, instruction, recommendation, data 

interpretation, resume; Grammar  - tenses and their aspects, sentence connectors - discourse 

markers, sequential words, active and passive voice, subject-verb agreement. 

   

UNIT II      9 

Listening - AV pertaining to marketing strategies, peer reading and pronunciation; Speaking - 

turn taking, sharing opinions; conducting and attending a meeting, understanding the nuances of 

spoken communication among internal audience and external audience; Reading - analytical 

documents, descriptive documents; Writing  - fliers, brochures, resume - letter of application, 

checklists; Grammar  - modal verbs, clauses - types and uses, conditional clauses, articles. 

   

UNIT III   9 

Listening - AV related to how to use components, scientific description, Speaking - speaking for 

motivation and initiation, speaking at a seminar presentation; Reading - scientific journals, papers; 

Writing  - Technical descriptions - process description, purpose and function, PowerPoint, Google 

forms, user manuals; Grammar  - phrasal verbs, prepositions, technical and scientific affixes. 

   

UNIT IV   9 

Listening - scientific debates, crisis management; Speaking - handling conflicts, speaking about 

the loss of benefits, progress or decline of business, identifying the connotative meanings, 

Reading- documented evidences of uses and functions of a product, review of a product, Writing  

- memos, follow-up letters, reports - proposal, project, progress reports, sales reports, reports on 

industrial visits, executive summary. Grammar  - reported speech and tag questions, sentence 

structure - comparative, imperative, cause and effect, infinitive of result. 

   

UNIT V   9 

Listening - AV of Group discussions, panel discussions, face to face interviews for recruitment 

purposes; Speaking- speaking at group discussions, interviewing a personality, answering at the 

interviews; Reading - WebPages of topnotch engineering companies, Writing  - blogging, e-mails, 

letter of complaint, minutes of the meeting; Grammar  - one word substitution, collocations, better 

word/sentence substitution (rephrasing the content/improvising ideas). 

  

TOTAL: 45 PERIODS 

   

Suggested Activities [task based] - case study, guest lectures as models, problem solving, 

understanding teamwork.  

 



OUTCOMES: 

At the end of the course, learners will be able to 

¶ understand the nuances  of technical communication and scientific writing 

¶ present papers and give seminars 

¶ discuss in groups and brainstorm 

¶ draft business correspondences and write for documenting purposes 

¶ face job interviews with confidence 

   

REFERENCES: 

1.   Department of English, Anna University. Mindscapes: English for Technologists and 

Engineers.  Orient Blackswan, Chennai. 2012.  
2. 

 

3. 

 

4. 

5. 

Downes, Colm, Cambridge English for Job-hunting, Cambridge University Press, New Delhi. 

2008. 

Murphy, Raymond, Intermediate English Grammar with Answers, Cambridge University 

Press 2000. 

Thomson, A.J., "Practical English Grammar 1 & 2", Oxford, 1986. 

Herbert A J, "The Structure of Technical English", Longman, 1965. 

  

Websites 

1. http://www.usingenglish.com 

2. http://www.uefap.com3 

3. https://owl.english.purdue.edu/owl/ 

4. www.learnenglishfeelgood.com/esl-printables-worksheets.html 

Software 

1.  Face2Face Advance ï Cambridge University Press, 2014 

2.  English Advance Vocabulary- Cambridge University Press 

3.  IELTS test preparation ï Cambridge University Press 2017 

4.  Official Guide to the TOEFL Test With CD-ROM, 4th Edition 

5 . CAMBRIDGE Preparation for the TOEFL TEST- Cambridge University Press, 

2017 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MA18251 ENGINEERING MATHEMATICS II  L  T  P  C  

 (Common to all Branches Except MR) 3 1 0 4 

OBJECTIVES:  

Å To acquaint the student with the concepts of vector calculus needed for problems in all 

engineering disciplines. 

Å To make the student acquire sound knowledge of techniques in solving ordinary 

differential equations that model engineering problems. 

Å To develop an understanding of the standard techniques of complex variable theory so as to 

enable the student to apply them with confidence in application areas such as heat conduction, 

elasticity, fluid dynamics and flow of electric current. 

¶ To make the student appreciate the purpose of using transforms to create a new domain in 

which it is easier to handle the problem that is being investigated. 

   

UNIT I     VECTOR CALCULUS  12 

Gradient, divergence and curl - Directional derivative - Irrotational and solenoidal vector fields - 

Vector integration - Greenôs theorem in a plane, Gauss divergence theorem and Stokesô theorem 

(excluding proofs) - Simple applications involving cubes and rectangular parallelopipeds. 

   

UNIT II     ORDINARY DIFFERENTIAL EQUATIONS  12 

Higher order linear differential equations with constant coefficients - Method of variation of 

parameters - Cauchyôs and Legendreôs linear equations - Simultaneous first order linear equations 

with constant coefficients. 

   

UNIT III  LAPLACE TRANSFORM  12 

Laplace transform - Sufficient condition for existence - Transform of elementary functions - Basic 

properties - Transforms of derivatives and integrals of functions - Derivatives and integrals of 

transforms - Transforms of unit step function and impulse functions - Transform of periodic 

functions. Inverse Laplace transforms -Statement of Convolution theorem - Initial and final value 

theorems - Solution of linear ODE of second order with constant coefficients using Laplace 

transformation techniques. 

   

UNIT IV  ANALYTIC FUNCTION  12 

Functions of a complex variable - Analytic functions: Necessary conditions - Cauchy-Riemann 

equations and sufficient conditions (excluding proofs) - Harmonic and orthogonal properties of 

analytic function - Harmonic conjugate - Construction of analytic functions - Conformal mapping -

Translation, rotation and inversion (w = z+c, cz, 1/z, z
2
) - Bilinear transformation. 

   

UNIT V  COMPLEX INTEGRATION  12 

Complex integration - Statement and applications of Cauchyôs integral theorem and Cauchyôs 

integral formula - Taylorôs and Laurentôs series expansions - Singular points - Residues - Cauchyôs 

residue theorem - Evaluation of real definite integrals as contour integrals around unit circle and 

semi-circle (excluding poles on the real axis). 

 TOTAL (L:45 + T :15) : 60 PERIODS 

   

OUTCOMES: 

 

¶ The subject helps the student to develop the fundamental and basic concepts in vector calculus, 

ODE, Laplace Transforms and complex functions. Students will be able to solve problems related 

to engineering applications by using these techniques.  
 

  

 

 



 

TEXTBOOKS:  

1.   ErwinKreyszig, " AdvancedEngineeringMathematics",8
th
Edition,John Wiley, 1999.  

2. 

 

3. 

Bali N.P and Manish Goyal, "A Textbook of Engineering Mathematics", Eighth Edition, 

Laxmi Publications Pvt. Ltd., 2011. 

Grewal. B.S, "Higher Engineering Mathematics", 41
st 

Edition, Khanna Publications, Delhi, 

2011. 

 

REFERENCES:  

1. Dass, H.K., and Er. Rajnish Verma, "Higher Engineering Mathematics", S.Chand Private Ltd., 

2011. 

2. Glyn James, "Advanced Modern Engineering Mathematics", 3
rd

 Edition, Pearson Education, 

2012. 

3. Peter V.OôNeil, "Advanced Engineering Mathematics", 7
th
 Edition, Cengage Learning, 2012. 

4. 

 

5. 

Ramana B.V, "Higher Engineering Mathematics", Tata McGraw Hill Publishing Company, 

New Delhi, 2008. 

Sivarama Krishna Das P. and Rukmangadachari E., "Engineering Mathematics", Volume I, 

Second Edition, Pearson Publishing, 2011. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



IT18101 PROGRAMMING FOR PROBLEM SOLVING  L  T  P  C  

 (Common to all Branches Except MR) 3 0 0 3 

OBJECTIVES:  

The students should be made to: 

¶ Learn the organization of a digital computer.  

¶ Learn to think logically and write algorithms or draw flow charts for problems.  

¶ Be exposed to the syntax of C.  

¶ Be familiar with programming in C.  

¶ Learn to use arrays, strings, functions, pointers, structures and unions in C. 

   

UNIT I     INTRODUCTION TO PROBLEM SOLVING  9 

Simple model of a Computer - Hardware - Software - Data Representation, Introduction to 

Computer Networks and Internet, Problem Solving Techniques - Bottom up design and top down 

design - applications, Introduction to Algorithms and Flow Chart. 

   

UNIT II     C PROGRAMMING BASICS  9 

Introduction to óCô programming - structure of a óCô program - compilation and linking processes. 

Conversion of simple algorithm to program. 

Constants, Variables - Data Types - Expressions using operators in óCô - Managing Input and 

Output operations - Decision Making and Branching - Looping statements - solving simple 

scientific and statistical problems. 

   

UNIT III  ARRAYS AND STRINGS 9 

Arrays - Initialization - Declaration - One dimensional and Two dimensional arrays - String- String 

operations - Arrays of strings. 

   

UNIT IV  FUNCTIONS AND USER DEFINED DATA TYPES 9 

Function - definition of function - Declaration of function - Pass by value - Pass by reference - 

Recursion - Enumerators - Structures - Unions. 

   

UNIT V  POINTERS AND FILES 9 

Macros - storage classes - Pointers - Definition - Initialization - Pointers arithmetic - Double 

Pointers, Basic file operations - Example problems. 

 TOTAL: 45 PERIODS 

   

OUTCOMES: 

At the end of the course, the student should be able to: 

¶ Design and represent solutions to problems as algorithm and flow chart 

¶ Write simple C Programs  

¶ Develop modularized applications in C. 

   

TEXTBOOKS:  

1.   Pradip Dey and Manas Ghosh, "Programming in C", First Edition, Oxford University Press, 

2018.  

2. Byron S Gottfried, "Programming with C", Schaumôs Outlines, Third Edition, Tata McGraw-

Hill, 2010. 

  



 

REFERENCES:  

1. Kernighan B.W and Ritchie D.M, "The C Programming Language", Second Edition, Pearson 

Education, 2015. 

2. Yashavant P. Kanetkar, "Let Us C", BPB Publications, 2011. 

3. Paul J Deitel and Harvey M. Deitel, "C How to Program", Seventh Edition, Pearson 

Education, 2016. 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



GE18251 ENVIRONMENTAL SCIENCE AND ENGINEERING  L  T  P  C  

 (Common to all Branches) 3 0 0 3 

OBJECTIVES:  

¶ To study the nature and facts about environment. 

¶ To study the interrelationship between living organism and environment. 

¶ To implement scientific, technological, economic and political solutions to environmental 

problems. 

¶ To study the integrated themes and biodiversity, natural resources, pollution control and 

waste management. 

   

UNIT I     ENVIRONMENT, ECOSYSTEMS AND BIODIVERSITY  12 

Definition, scope and importance of environment - need for public awareness - concept of an 

ecosystem - structure and function of an ecosystem - energy flow in the ecosystem - ecological 

succession - food chains, food webs and ecological pyramids - Introduction, types, characteristic 

features, structure and function of the forest ecosystem, grassland ecosystem, desert ecosystem, 

aquatic ecosystems, Introduction to biodiversity definition: genetic, species and ecosystem 

diversity - biogeographical classification of India - value of biodiversity - Biodiversity at global, 

national and local levels - India as a mega-diversity nation - hot-spots of biodiversity - threats to 

biodiversity - man-wildlife conflicts - endangered and endemic species of India - conservation of 

biodiversity: In-situ and ex-situ conservation of biodiversity. 

   

UNIT II     NATURAL RESOURCES  10 

Forest resources: Use and over-exploitation, deforestation, case studies- timber extraction, mining, 

dams and their effects on forests and tribal people - Water resources: Use and over - utilization of 

surface and ground water, floods, drought, conflicts over water, dams - benefits and problems - 

Mineral resources: Use and exploitation, environmental effects of extracting and using mineral 

resources, case studies - Food resources: World food problems, changes caused by agriculture and 

overgrazing, effects of modern agriculture, fertilizer - pesticide problems, water logging, salinity, 

case studies - Energy resources: Growing energy needs, renewable and non renewable energy 

sources, use of alternate energy sources. case studies - Land resources: Land as a resource - role of 

an individual in conservation of natural resources - Equitable use of resources for sustainable 

lifestyles. 

   

UNIT III  ENVIRONMENTAL POLLUTION AND DISASTER MANAGEMENT  10 

Definition - causes, effects and control measures Air pollution, Water pollution, Soil pollution, 

Marine pollution, Noise pollution, Thermal pollution, Nuclear hazards - solid waste management: 

causes, effects and control measures of municipal solid wastes, e-Waste, risk related to e-Waste - 

role of an individual in prevention of pollution - pollution case studies - disaster management: 

floods, earthquake, cyclone and landslides, land degradation, man induced landslides, soil erosion 

and desertification. 

   

UNIT IV  SOCIAL ISSUES AND THE ENVIRONMENT  7 

From unsustainable to sustainable development - urban problems related to energy - water 

conservation, rain water harvesting, watershed management - resettlement and rehabilitation of  

people; its problems and concerns, case studies - role of non-governmental organization- 

environmental ethics: Issues and possible solutions - Principles of green chemistry, climate 

change, global warming, acid rain, ozone layer depletion, nuclear accidents and holocaust, case 

studies - wasteland reclamation - consumerism and waste products - Environment protection act - 

Air (Prevention and Control of Pollution) act - Water (Prevention and control of Pollution) act - 

Wildlife protection act - Forest conservation act - central and state pollution control boards - 

Public awareness. 

   

UNIT V  HUMAN POPULATION AND THE ENVIRONMENT  6 

Population growth, variation among nations - population explosion - family welfare programme - 



environment and human health - human rights - value education - HIV / AIDS, Swine flu, Dengue 

fever - women and child welfare - role of information technology in environment and human 

health management - case studies. 

 TOTAL: 45 PERIODS 

   

OUTCOMES: 

On completion of the course, the student will be able to 

¶ Solve problems that cannot be solved by mere environmental laws. 

¶ Acquire awareness on environmental issues at their infant stage. 

¶ Integrate facts, concepts and methods for multiple disciplines and apply them to solve 

environmental and social problems. 

¶ Analyse the connectivity between manmade activities - pollution - environmental issues - 

social problem and provide eco-friendly solutions. 

   

TEXTBOOKS:  

1.   Benny Joseph, "Environmental Science and Engineering", Tata McGraw-Hill, New Delhi, 

2012.  

2. Gilbert M.Masters, "Introduction to Environmental Engineering and Science", 2nd edition, 

Pearson Education, 2010. 
 

REFERENCES:  

1. Dharmendra S. Sengar, "Environmental law", Prentice hall of India PVT LTD, New Delhi, 

2012. 

2. ErachBharucha, "Textbook of Environmental Studies", Universities Press(I) PVT, LTD, 

Hydrabad, 2015. 

3. Rajagopalan, R, "Environmental Studies - From Crisis to Cure", Oxford University Press, 

2011. 
4. Tyler Miller. G and Scott E. Spoolman, "Environmental Science", Cengage Learning India 

PVT, LTD, Delhi, 2013. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AE18201 APPLIED MECHANICS  L  T  P  C  

  3 0 0 3 

OBJECTIVES : 

¶ To develop capability to predict the effect of force and motion in the course of carrying out 

the design functions of engineering. 

   

UNIT I     INTRODUCTION OF ENGINEERING MECHANICS  9 

Basic concepts of System of Forces - Coplanar Concurrent Forces - Components in Space - 

Resultant- Moment of Forces and its Application - Couples and Resultant of Force System - 

Equilibrium of System of Forces - Free body diagrams- Equations of Equilibrium of Coplanar 

Systems and Spatial Systems. 

   

UNIT II     FRICTION AND KINEMATICS  9 

Types of friction - Limiting friction - Laws of Friction - static and Dynamic Frictions - Motion of 

Bodies - Wedge, Screw jack, Rolling resistance of tire. 

Rectilinear and Curve linear motion - Velocity and Acceleration - Motion of a Rigid Body - Types 

and their Analysis in Planar Motion. 

   

UNIT III  TRANSMISSION OF BELT POWER  9 

Belt Drivers - Open, Crossed, compound belt and camshaft timing belt drives - length of belt - 

tensions - tight side - slack side - Power transmitted and condition for maximum power. 

   

UNIT IV  CENTROID, CENTER OF GRAVITY AND MASS MOMENT 

OF INERTIA  

9 

Centroids - Theorem of Pappus - Centroids of Composite figures - Centre of Gravity of a vehicle - 

Area moment of Inertia of vehicle frame: - polar Moment of Inertia - Transfer - Theorems - 

Moments of Inertia of Composite Figures - product of Inertia - Transfer Formula for product of 

Inertia. Moment of Inertia of Masses - Transfer Formula for Mass Moments of Inertia - Mass 

moment of inertia of connecting rod and crankshaft. 

   

UNIT V  KINETICS  9 

Analysis as a particles and Analysis as a Rigid Body in Translation - Central Forces of motion - 

Equations of Plane Motion - Fixed Axis Rotation - Rolling Bodies - Work - Energy Method - 

Equation for Translation - Work -Energy application to vehicle motion, Connected System - Fixed 

axis Rotation and Plane Motion. 

 TOTAL: 45 PERIODS 

   

OUTCOMES: 

Students will be able 

¶ to explain the differential principles applied to solve engineering problems dealing with 

force, displacement, velocity and acceleration. 

¶ to analyse the forces in vehicle. 

¶ to determine the centroid, center of gravity, Area Moment of inertia and Mass Moment of 

Inertia. 

¶ to solve rigid body subjected to dynamic forces. 

   

TEXTBOOKS:  

1.   Rajput. R.K., "A Textbook of Applied Mechanics", 3
rd

 Edition, Laxmi Publications, 2016.  

2. Timashenko. S, Young. D.H., Rao. J.V. and Sukumar Pati, "Engineering Mechanics", 1
st
 

Edition, McGraw Hill Education, 2017. 
 

 



REFERENCES:  

1. Arthur P. Boresi and Richard J. Schmidt, "Engineering Mechanics (Statics and Dynamics)", 1
st
 

Edition, Cengage Learning India Pvt. Ltd, 2007. 

2. Tayal. A.K, "Engineering Mechanics Statics and Dynamics", 14
th
 Edition, Umesh 

Publications, 2011. 

3. Nelson E.W, Charles L. Bes, McLean W.G. and Merle Potter, " Engineering Mechanics 

Dynamics (Schaum's Outlines)",McGraw-Hill Education; 1
st
 edition, 2010. 

4. Hibbeler R.C, "Engineering Mechanics - Statics and Dynamics", Pearson Education India; 11
th
 

edition, 2009. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.amazon.com/E.-W.-Nelson/e/B001H6URUY/ref=dp_byline_cont_book_1
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&text=Charles+L.+Best&search-alias=books&field-author=Charles+L.+Best&sort=relevancerank
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&text=W.G.+McLean&search-alias=books&field-author=W.G.+McLean&sort=relevancerank
https://www.amazon.com/s/ref=dp_byline_sr_book_4?ie=UTF8&text=Merle+Potter&search-alias=books&field-author=Merle+Potter&sort=relevancerank


PH18251 ENGINEERING MATERIALS  L  T  P  C  

  3 0 0 3 

OBJECTIVES : 

¶ To impart the knowledge about the properties of engineering and ceramic materials to the 

students.  

¶ To enhance the knowledge about the electron behaviour in the semiconductor and                         

dielectric materials. 

   

UNIT I     PHASE DIAGRAMS  8 

Solid solutions - Hume Rothery's rules - The phase rule - single component system - one-

component system of iron - binary phase diagrams - isomorphous systems - the tie-line rule - the 

lever rule - application to isomorphous system - eutectic phase diagram - Peritectic phase diagram 

- other invariant reactions ï free energy composition curves for binary systems - microstructural 

change during cooling. 

   

UNIT II     FERROUS ALLOYS AND HEAT TREATMENT  10 

The iron-carbon equilibrium diagram - phases, invariant reactions - microstructure of slowly 

cooled steels - eutectoid steel, hypo and hypereutectoid steels - effect of alloying elements on the 

Fe-C system - diffusion in solids - Fick's law - phase transformations - T-T-T-diagram for 

eutectoid steel - pearlite, baintic and martensitic transformations - tempering of martensitic - heat 

treatment of steels - annealing - normalizing - quenching and tempering - case hardening - 

induction, flame and laser hardening - carburizing, cyaniding, carbonitriding and Nitriding. 

   

UNIT III  SEMICONDUCTING MATERIALS  8 

Introduction - classification of materials based on band theory (metals, semiconductors and 

insulators) - intrinsic and extrinsic semiconductors - carrier concentration in intrinsic 

semiconductor (derivation) - effect of temperature on Fermi level -  compound semiconductors - 

variation of electrical conductivity  in intrinsic semiconductors with temperature - Band gap 

determination of  intrinsic semiconductor (derivation and Expt) - Hall effect (derivation and 

experiment). 

   

UNIT IV  DIELECTRIC, MAGNETIC AND SUPERCONDUCTING 

MATERIALS  

10 

Introduction to dielectric materials - Dielectric constant -  Polarization of dielectric materials - 

Types of Polarization (Polarisability) - Equation of internal fields in solid (One- Dimensional)  

(Derivation) - Claussius-Mosotti  Relation for elemental dielectric materials - Dielectric 

Breakdown - Frequency dependence of dielectric constant, Dielectric Losses - Important 

applications of dielectric material. 

Dia, Para and Ferro magnetic material - Domain theory for Ferro magnetic materials - Phenomena 

of Hysteresis and its applications - Ferrites and its structures. 

Introduction to Superconductivity - Meissner effect - Properties of superconductors - Type I and 

Type II superconductors - BCS theory (Qualitative) - Low Tc and High Tc (alloy) superconductors 

- Ceramic superconductors (oxide superconductors) - Applications of Superconductors. 

   

UNIT V  CERAMIC AND NEW MATERIALS  9 

Ceramics: types and applications, Composites:  Ceramic Fibres - Fibre reinforced Plastics - Fibre 

reinforced Metal - Metallic glasses: preparation, Properties and applications - Shape memory 

alloys: shape memory effect, phases, pseudo elastic effect, NiTi alloy, Properties and applications 

- Nanomaterials: preparation, properties and applications - Bio materials (qualitative). 

 TOTAL: 45 PERIODS 

   

 

 



OUTCOMES: 

Students will be able 

¶ to know about the phase diagrams, heat treatment of alloys and alloy steels. 

¶ to understand the behaviour of electrons in the semiconductors. 

¶ to know about the properties and engineering applications of magnetic and dielectric 

materials. 

¶ to enhance knowledge about ceramics and smart materials. 

   

TEXTBOOKS:  

1.   Arumugam. M, "Materials Science", Anuradha Publications, 2015.  
2. 

3. 

4. 

Rajendran. V, "Engineering Physics", Tata McGraw Hill, 2015. 

Suresh. R and Jayakumar. V, "Materials Science", Lakshmi Publications, 2003. 

Raghavan. V, "Materials Science and Engineering - A first course", Sixth Edition, PHI 

publications, 2015 

 

REFERENCES:  

1. Gaur. R.K and Gupta. S.L, "Engineering Physics", Dhanpat Publications, 2015. 

2. Avadhnaulu. M.N and Kshirsagar, "A Textbook of Engineering Physics",                                                                            

S. Chand & Co. 2006. 

3. Kittlel. C, "Introduction to Solid State Physics", 7
th
 Edition, Wiley Eastern Ltd., 2004. 

4. Azaroff. L.V and Brophy. J.J, "Electronic Processes In Materials", McGraw Hill., 1963. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



IT18111 PROGRAMMING FOR PROBLEM SOLVING 

LABORATORY  

(Common to all Branches Except MR) 

L  T  P  C  

0 0 3 1.5 

OBJECTIVES:  

The students should be made to 

¶ Be exposed to the syntax of C.  

¶ Be familiar with programming in C.  

¶ Learn to use arrays, strings, functions, pointers, structures and unions in C.  

. 

LIST OF EXERCISES 

 

1. Usage of Basic Linux commands 

2. C Programming using Simple statements and expressions  

3. Scientific problem solving using decision making and looping  

4. Simple programming for one dimensional and two dimensional arrays 

5. Solving problems using Strings 

6. C Programming using Pointers 

7. C Programming using user defined functions (Pass by value and Pass by reference) 

8. C Programming using Recursion 

9. C Programming using structures and union 

10. C Programming using enumerated data types 

11. C Programming using macros and storage classes 

12. C Programming using Files 

 

 TOTAL: 45 PERIODS 

   

OUTCOMES: 

At the end of the course, the student should be able to 

¶ Write simple C Programs  

¶ Able to solve scientific problems using C.  

 

REFERENCES:  

1. Pradip Dey and Manas Ghosh, "Programming in C", First Edition, Oxford University Press, 

2018. 

2. Byron S Gottfried, "Programming with C", Schaumôs Outlines, Third Edition, Tata McGraw-

Hill, 2010. 

  

 LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS  

 

S. No. Description of Equipment Qty 

HARDWARE:   

1. Computer 30 

SOFTWARE:   

2. Open Source Linux OS 30 

3. C compiler 30 

 

 
 

 

 

 

 

 

 



GE18161 COMPUTER AIDED DRAFTING LABORATORY  L  T  P  C  

 (Common to AE, CE & MR) 0 0 3 1.5 

OBJECTIVES:  

¶ To develop skill to use software to create 2D and 3D models. 

   

LIST OF EXERCISES USING SOFTWARE CAPABLE OF DRAFTING AND MODELING  

1. Study of capabilities of software for Drafting and Modeling - Coordinate systems (absolute, 

relative, polar, etc.) - Creation of simple figures like polygon and general multi-line figures. 

2. Drawing of a Title Block with necessary text and projection symbol. 

3. Drawing of curves like parabola, spiral, involute using Bspline or cubic spline. 

4. Drawing of front view and top view of simple solids like prism, pyramid, cylinder, cone, etc, 

and dimensioning. 

5. Drawing front view, top view and side view of objects from the given pictorial views (eg. V-

block, Base of a mixie, Simple stool, Objects with hole and curves). 

6. Drawing of a plan of residential building (Two bed rooms, kitchen, hall, etc.) 

7. Drawing of a simple steel truss. 

8. Drawing sectional views of prism, pyramid, cylinder, cone, etc, 

9. 

10. 

Drawing isometric projection of simple objects. 

Creation of 3-D models of simple objects and obtaining 2-D multi-view drawings from 3-D 

model. 

Note: Plotting of drawings must be made for each exercise and attached to the records written by 

students. 

 TOTAL: 45 PERIODS 

OUTCOMES: 

¶ Students will be able to draw the two dimensional sketches by using different commands in 

Auto CAD software. 

¶ Students will be able to draw the Isometric projection drawings from the two dimensional 

drawing and building layouts. 

¶ Students will be able to draw the basic solid models drawing and make a pattern material 

model for different appearance of the solids 

 

REFERENCES:  

1. George Omura and Brian C. Benton, ñMastering AutoCAD 2016 and AutoCAD LT 2016: 

Autodesk Official pressò, Wiley Publishers, 2015. 

2. Elise Moss, ñAutodesk AutoCAD 2016 Fundamentalsò, SDC Publications, 2015. 

3. James D. Bethune, ñEngineering Graphics with AutoCAD 2017ò, PEACHPIT Press, 2016. 

4. Cheryl R. Shrock, Steve Heather, ñAdvanced AutoCAD 2016 Exercise Workbookò, Industrial 

Press, 2016. 

5. Ibrahim Zeid and Sivasubramanian R, "CAD/CAM: Theory and Practice", Tata McGraw-Hill 

Education India, 2009. 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

 Sl. 

No 

Description of Equipment Quantity  

1. Pentium IV computer or better hardware, with 

suitable graphics facility 

30 Nos. 

2. Licensed software for Drafting and Modeling. 30 Licenses  

3. Laser Printer or Plotter to print / plot drawings 2 Nos. 
 

 

 



AE18301 AUTOMOTIVE ENGINES  L  T  P  C  

  3 0 0 3 

OBJECTIVES : 

¶ To understand the basic principles of engines used for automobiles and different systems. 

   

UNIT I     CONSTRUCTION AND OPERATION  9 

Introduction and classification of engines. Constructional details of spark ignition (SI) and 

compression ignition (CI) engines. Working principles of Four stroke and Two stroke SI and CI 

engines with P-V and T-S diagrams. Firing order, Comparison of SI and CI engines and four 

stroke and two stroke engines. Introduction to modern automotive engines. 

   

UNIT II     FUEL SYSTEMS 9 

SI engine Fuel systems - Air/Fuel ratio requirements, Air/Fuel ratio and emissions, Principle of 

carburetion, working of a Simple fixed venturi carburetor, Constant vacuum carburetor, Single 

Point and Multi Point Fuel Injection systems.  

CI engine Fuel systems - Injection pumps - Jerk type, Distributor type, Nozzles - Single-hole, 

Multi -hole, Pintle and Pintaux, Unit injector and CRDI systems. Fuel Injection pump calibration. 

Need for a governor, working principle of a simple governor. 

   

UNIT III  COMBUSTION AND COMBUSTION CHAMBERS  9 

Combustion of SI and CI engines - Introduction and stages of combustion. Factors affecting flame 

propagation. Knock in SI and CI engines - Formation, factors affecting and comparison.  

Combustion chambers of SI and CI engines - Requirements, types and factors controlling 

combustion chamber design. Importance of swirl, squish and turbulence. 

   

UNIT IV  SUPERCHARGING, TURBOCHARGING AND ENGINE TESTING  9 

Concept of Supercharging and Turbocharging, Construction and Working of Superchargers and 

Turbochargers, Turbocharger controls - waster gate, variable geometry, variable nozzle types. 

Loading devices - Mechanical, Hydraulic and Electrical Dynamometers, Performance Test - Load 

test and Speed test, Thermal and Volumetric efficiencies, Measurement of Air flow, Fuel flow, 

Friction, Cylinder pressure. Engine performance maps, Engine testing standards. 

 

UNIT V  COOLING AND LUBRICATION SYSTEMS  9 

Need for engine cooling, Cooling system - Requirements and Types - air and liquid cooling 

systems. Thermo syphon and forced circulation and pressurized cooling systems. Properties of 

coolants, coolants used in modern automotive engines. 

Need for engine lubrication, Lubrication system - Requirements and Types - mist, pressure feed, 

dry and wet sump systems. Properties of lubricants, lubricants used in modern automotive engines. 

  

TOTAL: 45 PERIODS 

OUTCOMES:  

Students will be able to  

¶ know the construction and operation of Automotive Engines. 

¶ gain the knowledge in SI and CI engine fuels systems. 

¶ know the lubrication and cooling systems of Automotive engines. 

¶ understand the combustion in Automotive engines and different types of combustion 

chambers. 

¶ know the principles of super-charging, turbo-charging and testing of automotive engines. 

 

TEXTBOOKS:  

1.   Ganesan V., "Internal Combustion Engines", Fourth Edition, Tata McGraw Hill, 2012. 

2. Ramalingam K.K., "Internal Combustion Engines", Second Edition, SciTech Publications, 

2009. 



3. Devaradjane. Dr. G., Dr. M. Kumaresan, "Automobile Engineering", AMK Publishers, 2013. 

 

REFERENCES:  

1. Heisler, "Advanced Engine Technology" SAE Publication, 1995.  

2. Edward F. Obert "Internal Combustion Engines" 3 Edition, 1970.  

3. Gupta. H.N. "Fundamentals of Internal Combustion" Engines, Second Edition, PHI Learning 

Pvt. Ltd. 2012.  

4. Mathur and Sharma "Internal Combustion Engines" Dhanpat Rai and Sons, 2010. 

5. John B. Heywood, "Internal Combustion Engine Fundamentals", First Edition, McGraw Hill 

Education, 2011. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AE18302 BASIC AND APPLIED THERMODYNAMICS  L  T  P  C  

  3 1 0 4 

(Use of Standard and approved Steam Table, Mollier Chart, Compressibility Chart and 

Psychrometric Chart permitted) 

OBJECTIVES : 

¶ To familiarize the students to understand the fundamentals of Thermodynamics and to 

perform thermal analysis of equipments on their behavior and performance.  

(Use of Standard and approved Steam Table, Mollier Chart, Compressibility Chart and 

Psychrometric Chart permitted) 

   

UNIT I     BASIC CONCEPTS AND FIRST LAW  12 

Basic concepts - concept of continuum, comparison of microscopic and macroscopic approach. 

Path and point functions. Intensive and extensive properties, total and specific quantities. System 

and their types. Thermodynamic Equilibrium State, path and process. Quasi-static, reversible and 

irreversible processes. Heat and work transfer, definition and comparison, sign convention. 

Displacement work and other modes of work. Zeroth law of thermodynamics. First law of 

thermodynamics - application to non-flow and steady flow systems. Unsteady flow processes 

(Descriptive only).  

   

UNIT II     SECOND LAW AND AVAILABILITY ANALYSIS  12 

Heat reservoirs - source and sink. Heat Engine, Refrigerator, Heat pump. Statements of second law 

and its corollaries. Carnot and reversed Carnot cycles. Concept of entropy, T-s diagram, Entropy 

change for ideal gases - different processes. Available and unavailable energy. Exergy and 

Irreversibility (Descriptive Only). I and II law Efficiency. 

   

UNIT III  GAS MIXTURES AND THERMODYNAMIC RELATI ONS 12 

Ideal and real gas - properties and comparison - Equations of state for ideal and real gases- 

Reduced properties - Compressibility factor - Simple Calculations using Generalized 

Compressibility Chart.  Properties of gas mixture - Molar mass, gas constant, density, change in 

internal energy, enthalpy, entropy. Maxwell relations, T ds Equations, Difference and ratio of heat 

capacities, Energy equation, Joule-Thomson Coefficient, Clausius Clapeyron equation. 

   

UNIT IV  STEAM, STEAM NOZZLES AND STEAM POWER CYCLE  12 

Formation of steam and thermodynamic properties, p-v, p-T, T-v, T-s, h-s diagrams. p-v-T surface. 

Use of Steam Table and Mollier Chart. Determination of dryness fraction. Flow of steam through 

nozzles, shapes of nozzles, effect of friction, critical pressure ratio, supersaturated flow.Ideal and 

actual Rankine cycles, Reheat and Regenerative cycles. Binary and Combined cycles (Description 

Only). 

 

UNIT V  

 

REFRIGERATION AND RE FRIGERATION CYCLES  

 

12 

Fundamentals of refrigeration, C.O.P., simple vapour compression refrigeration system, T-s, p-h 

diagrams, simple problems. Simple vapour absorption refrigeration system (Description Only), 

desirable properties of an ideal refrigerant. 

TOTAL (L: 45 + T: 15 ): 60 PERIODS 

   

OUTCOMES: 

Students will be able to  

¶ analyze various Energy transferring / transforming equipment using I & II law of 

thermodynamics. 

¶ analyze the performance of steam power plant cycle and with the help of steam table 

and charts.  

¶ obtain different thermodynamic relations & equations for ideal and real gases.  



¶ understand steam formation, expansion of steam through nozzles and various steam 

power cycles. 

¶ understand the basics of refrigeration and refrigeration cycles. 

 

TEXTBOOKS:  

1.   Nag. P.K., "Engineering Thermodynamics", 5
th 

Edition, Tata McGraw-Hill, New Delhi, 2013.  

2. Natarajan. E., "Engineering Thermodynamics: Fundamentals and Applications", Anuragam 

Publications, 2012.  

3. Rajput. R.K., "Thermal Engineering", Laxmi Publications, Tenth Edition, 2017. 

 

REFERENCES:  

1. Cengel. Y and M. Boles, "Thermodynamics - An Engineering Approach", 8
th
 Edition, Tata 

McGraw Hill, 2014.  

2. Holman.J.P., "Thermodynamics", 3
rd

 Edition, McGraw-Hill, 1995.  

3. Rathakrishnan. E., "Fundamentals of Engineering Thermodynamics", 2
nd

 Edition, Prentice- 

Hall of India Pvt. Ltd, 2006.  

4. Chattopadhyay, P, "Engineering Thermodynamics", Oxford University Press, 2010.  

5. Arora C.P, óThermodynamics ', Tata McGraw-Hill, New Delhi, 2003.  

6. Van Wylen and Sonntag, 'Classical Thermodynamics ', Wiley Eastern, 1987  

7. Venkatesh. A, óBasic Engineering Thermodynamics ', Universities Press (India) Limited, 

2007.  

8. Kau-Fui Vincent Wong, "Thermodynamics for Engineers", CRC Press, Indian Reprint, 2010.  

9. Prasanna Kumar: "Engineering Thermodynamics" Pearson Education, 2013. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AE18303 FLUID MECHANICS AND HYDRAULIC MACHINES  L T P C 

  3 1 0 4 

 

OBJECTIVES:  

¶ This course imparts the basic knowledge of fluids in static, kinematic and dynamic 

equilibrium.  

¶ They will also gain the knowledge of the applicability of physical laws in addressing 

problems in hydraulics. 

¶ This course imparts the importance of various types of flow in pumps and turbines.  

 

UNIT I  FLUID PROPERTIES AND FLOW CHARACTERISTICS  12 

Units and dimensions- Properties of fluids- mass density, specific weight, specific volume, 

specific gravity, viscosity, compressibility, vapor pressure, surface tension and capillarity. 

Pressure measurement devices - U-tube manometers, pressure gauges. Flow characteristics ï 

concept of control volume - application of continuity equation, energy equation and momentum 

equation - venturi, airfoil, spoiler. 

UNIT II  FLOW THROUGH CIRCULAR CONDUITS AND BOUNDARY 

LAYER  

12 

Hydraulic and energy gradient - Laminar flow through circular conduits and circular annuli -

Boundary layer concepts - types of boundary layer thickness - Darcy Weisbach equation -

friction factor - Moody diagram - commercial pipes - minor losses - Flow through pipes in 

series and parallel - Boundary Layer Concepts - Drag and Lift - Case study. 

 

UNIT III  

 

DIMENSIONAL ANALYSIS  

 

12 

Need for dimensional analysis - methods of dimensional analysis - Similitude - types of 

similitude - Dimensionless parameters- application of dimensionless parameters - Model 

analysis - Similarity between Model and Prototype Vehicle. 

 

UNIT IV  PUMPS 12 

Impact of jets - Eulerôs equation - Theory of roto-dynamic machines - various efficiencies - 

velocity components at entry and exit of the rotor- velocity triangles - Centrifugal pumps - 

working principle - work done by the impeller - performance curves - Reciprocating pump -

working principle - Diaphragm pump - Rotary pumps - Gear, Vane and Lobe types. 

 

UNIT V  TURBINES 12 

Classification of turbines - heads and efficiencies - velocity triangles. Axial, radial and mixed 

flow turbines - Turbochargers - Pelton wheel, Francis turbine and Kaplan turbines - working 

principles - work done by water on the runner - draft tube. Specific speed - unit quantities - 

performance curves for turbines - governing of turbines. 

TOTAL (L: 45 + T: 15): 60 PERIODS 

OUTCOMES: 

¶ The students will be able to get a basic knowledge of fluids in static, kinematic and 

dynamic equilibrium. 

¶ They will also gain the knowledge of the applicability of physical laws in addressing 

problems in hydraulics. 

¶ They will also gain the knowledge of the applicability of dimensional analysis and 

modeling. 

¶ The students will be able to critically analyse the performance of rotodynamic pumps 

and reciprocating pumps used in automotive application. 

¶ The students will gain the knowledge of working of turbines and select the type of 

turbine for an application. 



TEXTBOOKS:  

1. Bansal, R.K., ñFluid Mechanics and Hydraulics Machinesò, 5th edition, Laxmi 
Publications Pvt. Ltd, New Delhi, 2008. 

2. Modi P.N. and Seth, S.M. "Hydraulics and Fluid Mechanics", Standard Book House, 

New Delhi, 2004. 

REFERENCES: 

1. Fox W.R. and McDonald A.T., "Introduction to Fluid Mechanics", John-Wiley and 

Sons, Singapore, 1995. 

2. Jain A. K. "Fluid Mechanics", Khanna Publishers, 2010. 

3. Roberson J.A and Crowe C.T., " Engineering Fluid Mechanics", Jaico Books Mumbai, 

2000. 

4. Streeter, V.L., and Wylie, E.B., "Fluid Mechanics", McGraw Hill, 2000. 

5. White, F.M., "Fluid Mechanics", Tata McGraw Hill, 5th Edition, New Delhi, 2003. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AE18304 AUTOMOTIVE FUELS AND LUBRICANTS  L  T  P  C  

  3 0 0 3 

OBJECTIVES : 

¶ To understand the properties of fuels and lubricants for the design and operation of the 

I.C engines. 

   

UNIT I     MANUFACTURE OF FUELS AND LUBRICANTS  9 

Types of Fuel, Chemical structure of petroleum, refining process, thermal cracking, catalytic 

cracking, polymerization, reforming, alkylation, isomerisation, blending, products of refining process. 

Manufacture of lubricating oil base stocks, manufacture of finished automotive lubricants. 

   

UNIT II     THEORY OF LUBRICATION  9 

Engine friction: introduction, total engine friction, effect of engine variables on friction, 

hydrodynamic lubrication, elasto-hydrodynamic lubrication, boundary lubrication, bearing 

lubrication, functions of the lubrication system. 

   

UNIT III  LUBRICANTS  9 

Specific requirements for automotive lubricants, oxidation deterioration and degradation of 

lubricants, additives and additive mechanism, synthetic lubricants, lubricating oils - classification, 

properties and tests. Grease - classification, properties and testing. 

   

UNIT IV  PROPERTIES AND TESTING OF FUELS 9 

Thermo-chemistry of fuels, properties and testing of fuels, relative density, calorific value, flash 

point, fire point, distillation, vapour pressure, spontaneous ignition temperature, viscosity, pour 

point, flammability, ignitability, diesel index, API gravity, aniline point, carbon residue, copper 

strip corrosion etc. 

 

UNIT V  COMBUSTION & FUEL RATING  9 

SI Engines ï flame propagation and mechanism of combustion, normal combustion, knocking, 

octane rating, fuel requirements. CI Engines, mechanism of combustion, diesel knock, cetane 

rating, fuel requirements. Additive - mechanism, requirements of an additive, petrol fuel additives 

and diesel fuel additives ï specifications of fuels.   

 TOTAL: 45 PERIODS 

OUTCOMES:  

Students will be able to  

¶ know various processes involved in the manufacture of fuels and lubricants. 

¶ understand the friction in the engine moving parts and importance of lubrication. 

¶ know various types of lubrications and lubricants. 

¶ understand fuel properties and determination of fuel properties. 

¶ gain knowledge about the mechanism of combustion of fuels and associated problems. 

   

TEXTBOOKS:  

1.   Ganesan, V.,"Internal Combustion Engines", 4
th
 Edition, Tata McGraw-Hill Book Co., 2013. 

2. 

3. 

Mathur. M.L., Sharma. R.P. ñInternal Combustion Enginesò, Dhanpatrai publication,2014. 

Obert.E.F ñInternal Combustion Engineering and Air Pollutionò, International book Co., 1988. 

  

REFERENCES:  
1. Brame, J.S.S. and King, J.G. ï "Fuels Solids, Liquids, Gaseous". Edward Arnold, 1961. 

2. Francis, W, "Fuels and Fuel Technology", Vol. I & II, Pergamon, 1965. 

3. Hobson, G.D. &Pohl.W "Modern Petroleum Technology", 1974. 

4. Lansdown. A.R., Lubrication, "A practical guide to lubricant selection", Pergamon press, 

1982. 

5. Raymond. C. Gunther, "Lubrication", Chilton Book Co., 1971. 



AE18305       PRODUCTION PROCESSES L  T  P  C  

  3 0 0 3 

OBJECTIVES : 

¶ To introduce the concepts of basic manufacturing processes and fabrication techniques 

such as metal casting, metal joining, metal forming and manufacture of plastic 

components. 

   

UNIT I     CASTING 9 

Casting steps, types of pattern, core making, Cupola and Induction furnaces, procedure to make sand 

mould, moulding tools, machine moulding, special moulding processes ï CO2moulding, shell 

moulding, investment moulding, permanent mould casting, pressure die casting, centrifugal casting, 

continuous casting, casting defects. 

   

UNIT II     WELDING  9 

Classification of welding processes. Principles of Oxy-acetylene gas welding. AC metal arc 

welding, resistance welding, submerged arc welding, tungsten inert gas welding, metal inert gas 

welding, plasma arc welding, thermit welding, friction welding, electron beam welding, laser beam 

welding, defects in welding, soldering and brazing. 

   

UNIT III  METAL FORMING AND POWDER METALLURGY  9 

Hot and Cold working - Principles and applications of the following processes: Forging, Rolling, 

Extrusion, Wire drawing.  

Powder metallurgy - Principal steps involved advantages, disadvantages and applications of 

powder metallurgy. 

   

UNIT IV  SHEET METAL PROCESSES 9 

Sheet metal characteristics - shearing, bending and drawing operations - Stretch forming 

operations - Formability of sheet metal - Test methods - Special forming processes - Metal 

spinning - Explosive forming, Magnetic pulse forming, Electro-Hydraulic forming, Super plastic 

forming - Micro forming. 

 

UNIT V  PLASTIC MATERIALS AND PROCESSES  9 

Types of plastics - Characteristics of the forming and shaping processes ï Injection moulding - 

Blow moulding - Rotational moulding - Film blowing - Extrusion - Thermoforming - Compression 

moulding - Transfer moulding - typical industrial applications, Laminated plastics. Bonding of 

Thermoplastics - Fusion and solvent methods - Induction and Ultrasonic methods. 

  

TOTAL: 45 PERIODS 

OUTCOMES:  

Students will be able to  

¶ select the best casting process for a component to be manufactured based on the economy 

of manufacture and its application. 

¶ choose the best joining process involved in the fabrication of components based on the 

simplicity, application and cost. 

¶ choose the best metal forming or powder metallurgy process for a component to be 

manufactured based the on the economy of manufacture and its application. 

¶ select the powder metallurgy process for a component to be manufactured based on its 

application. 

¶ choose best method of moulding/joining of plastics of a part based on cost and its use. 

   

TEXTBOOKS:  

1.   Hajra Choudhary S K, Hajra Choudhury A K and Nirjhar Roy, "Elements of workshop 



Technology", Volume I, Media promoters & Publishers Pvt. Ltd., Mumbai, 2008. 

2.. Kalpakjian. S, ñManufacturing Engineering and Technologyò, Pearson Education India 

Edition, 2013. 

  

REFERENCES:  
1. Jain R.K. ñProduction Technologyò, 21

st
 Edition, Khanna Publishers, 2005. 

2. Paul Degarma E, Black J.T and Ronald A. Kosher, "Materials and Processes, in 

Manufacturing" 8th Edition, Prentice ï Hall of India, 1997. 

3. Rao, P.N. "Manufacturing Technology: Foundry, Forming and Welding", 4th Edition, 

McGraw Hill Education (India) Private Limited, New Delhi, 2017. 

4. Roy. A. Lindberg, "Processes and Materials of Manufacture", Fourth Edition, PHI/Pearson 

Education 2015. 

5. Sharma, P.C., "A Text book of Production Technology", S.Chand and Co. Ltd., 2014. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AE18306 MECHANICS OF MACHINES  L  T  P  C  

  3 1 0 4 

OBJECTIVES : 

¶ To understand the principles in the formation of mechanisms and their kinematics. 

¶ To understand the importance of gears and gear trains. 

¶ To understand the effect of friction in different machine elements. 

¶ To analyze the forces and toques acting on simple mechanical systems. 

¶ To understand the importance of balancing and free vibration. 

UNIT I     KINEMATICS OF MACHINERY  12 

Mechanisms - Terminology and definitions ï kinematics inversions of four bar and slide crank 

chain mechanisms - kinematics analysis in simple mechanisms - velocity and acceleration 

polygons.. 

   

UNIT II     GEARS AND GEAR TRAINS 12 

Spur gear - law of toothed gearing - Involute gearing - Interchangeable gears - Gear tooth action 

interference and undercutting - nonstandard teeth - gear trains - parallel axis gears trains [Basics 

only]-Epicyclic gear trains - automotive transmission gear train. 

   

UNIT III  FRICTION AND CAMS  12 

Friction Drives - Friction clutches - Single and Multi-plate, Brakes-Drum and Disc. Cams - 

classifications - displacement diagrams - layout of plate cam profiles - derivatives of followers 

motion. 

   

UNIT IV  DYNAMIC FORCE ANALYSIS  12 

Applied and Constrained Forces - Dynamic Force Analysis - Inertia Forces and Inertia Torque - 

D'Alembert's principle - superposition principle - Dynamic Force Analysis in simple machine 

members. 

 

UNIT V  BALANCING AND VIBRATION  12 

Static and Dynamic balancing - Balancing of revolving and reciprocating masses - Balancing 

machines. Vibration - free vibration of Longitudinal, Transverse, Torsional vibration - single 

degrees of  freedom only. 

 TOTAL (L:45 + T:15): 60 PERIODS 

 

OUTCOMES: 

¶ Students will be able to understand the concepts of mechanisms involved in various 

applications. 

¶ Students will be familiar with different types of gears and gear trains. 

¶ Students will be able to understand about friction drives. 

¶ Students will be able to evaluate the motion and the dynamical forces acting on 

mechanical systems. 

¶ Students will be familiar with balancing of rotating & reciprocating masses and 

vibration.  

   

TEXTBOOKS:  

1. 

2. 

3.   

Ambekar A.G., "Mechanism and Machine Theory", Prentice Hall of India, New Delhi, 2007. 

Ballaney  P. L., "Theory of Machines", Khanna Publishers, New Delhi, 2002. 

Sadhu Singh, "Theory of Machines: Kinematics & Dynamics", 3
rd

 Edition, 2016 

4. 

 

5. 

Shigley J.E., Pennock G.R and Uicker J.J., "Theory of Machines and Mechanisms", Oxford 

University Press, 2015. 

Singh V.P., "Theory of Machine",  Dhanpat Rai & Co (P) Ltd., 2013. 



REFERENCES:  
1. Thomas Bevan, "Theory of Machines", CBS Publishers and Distributors, 2005. 

2. Ghosh. A, and A.K. Mallick, "Theory and Machine", Affiliated East-West Pvt. Ltd., New 

Delhi, 1988. 

3. Rao.J.S. and Dukkipatti R.V. "Mechanisms and Machines", Wiley-Eastern Ltd., New 

Delhi,1992. 

4. Ramamurthi. V., "Mechanisms of Machine", Narosa Publishing House, 2002. 

5. 

6. 

Robert L. Norton, "Design of Machinery", McGraw-Hill, 2009. 

Rao S. S., "Mechanical Vibrations", 5
th
 Edition, Pearson Education, Inc., publishing as 

Prentice Hall, 2011. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AE18311 ENGINE PERFORMANCE AND EMISSION TESTING   L  T  P  C  

 LABORATORY  0 0 3 1.5 

OBJECTIVES : 

¶ To conduct performance test and emission test on the IC engines. 

 

LIST OF EXPERIMENTS:  

1. Study of hydraulic, electrical and eddy current dynamometers  

2. Valve timing and port timing diagram  

3. Performance and emission test on two wheeler SI engine  

4. Performance and emission test on automotive multi-cylinder SI engine  

5. Performance and emission test on automotive multi-cylinder CI engine  

6. Retardation test on I.C. Engines.  

7. Heat balance test on automotive multi-cylinder SI engine  

8. Heat balance test on automotive multi-cylinder CI engine  

9. Morse test on multi-cylinder SI engine  

10. P-ɗ and P-V diagrams for IC engine with piezo-electric pick up, charge amplifier, angle 

encoder and PC  

 

 TOTAL: 45 PERIODS  

OUTCOMES:  

¶ Ability to control the emission and use of different equipments to conduct performance 

test. 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

1. Hydraulic dynamometer          1 No.  

2. Eddy current dynamometer          1 No.  

3. Electrical dynamometer          1 No.  

4. Single cylinder two stroke cut section engine       1 No.  

5. Single cylinder four stroke cut section engine       1 No.  

6. Two-wheeler engine test rig.          1 No.  

7. Automotive multicylinder SI engine test rig with heat balance arrangement  1 No.  

8. Automotive multicylinder CI engine test rig with heat balance arrangement  1 No.  

9. Emission Measuring Instruments for Petrol & Diesel Engines     1 No. each  

10. Piezo-electric pick up, Charge Amplifier, Angle Encoder and PC     1 set 

 

REFERENCES:  

1. Rajupt. R.K., "Thermal Engineering", Laxmi Publications, Tenth Edition, 2017. 

2. Kothandaraman.C.P., Domkundwar. S, Domkundwar. A.V., "A course in thermal 

Engineering", Fifth Edition, Dhanpat Rai & Sons, 2002.  

3. Ganesan. V, "Internal Combustion Engines", Third Edition, Tata McGraw-Hill, 2007. 

4. Rudramoorthy, R, "Thermal Engineering", Tata McGraw-Hill, New Delhi, 2003.  

5. Ramalingam. K.K., "Thermal Engineering", SCITECH Publications (India) Pvt. Ltd., 2009. 
 

 

 

 

 

 

 

 

 

 

 

 

 



AE18312 AUTOMOTIVE FUELS AND LUBRICANTS LABORATORY  L  T  P  C  

  0 0 3 1.5 

OBJECTIVES : 

¶ To study the characteristics of the fuels and Lubricants used in automobile. 

 

LIST OF EXPERIMENTS:  

ELECTRONICS  

1. Study of International and National standards for fuels and lubricants. 

2. Study of Octane and Cetane Number of fuels. 

3. ASTM distillation test of liquid fuel 

4. Aniline Point test of diesel 

5. Calorific value test of liquid fuel. 

6. Calorific value test of gaseous fuel. 

7. Reid vapour pressure test. 

8. Flash and Fire point tests of petrol, diesel and lubricating oil. 

9. Copper strip corrosion test 

10. Cloud & Pour point tests of liquid fuel. 

11. Temperature dependence of viscosity of lubricants & Fuels by Redwood Viscometer. 

12. Viscosity Index of lubricants & Fuels by Saybolt Viscometer 

13. Ash content and Carbon residue test 

14. Drop point test of grease 

15. Mechanical penetration test of grease. 
 

 TOTAL: 45 PERIODS 

OUTCOMES:  

¶ Ability to characteristic and chase the fuels and Lubricants for the automobiles. 
 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS:  

Sl. No NAME OF THE EQUIPMENT  Qty. 

1 ASTM Distillation Test Apparatus 1 No 

2 Aniline Point Apparatus 1 No. 

3 Bomb Calorimeter 1 No. 

4 Gas Calorimeter 1 No. 

5 Reid Vapor Pressure Test Apparatus 1 No. 

6 Flash and Fire Point Apparatus (for petrol) 1 No. 

7 Copper Strip Corrosion Test Apparatus 1 No. 

8 Cloud and Pour point Apparatus 1 No. 

9 Redwood Viscometer 1 No. 

10 Saybolt Viscometer 1 No. 

11 Ash content Test Apparatus 1 No. 

12 Carbon Residue Test Apparatus 1 No. 

13 Drop Point Test Apparatus for Grease 1 No. 

14 Mechanical Penetration Test Apparatus for Grease 1 No. 
 

 

 



 

REFERENCES:  

1. Brame, J.S.S. and King, J.G. ï "Fuels Solids, Liquids, Gaseous". Edward Arnold, 1961. 

2. Francis, W, "Fuels and Fuel Technology", Vol. I & II, Pergamon, 1965. 

3. 

 

4. 

Lansdown. A.R., Lubrication, "A practical guide to lubricant selection", Pergamon press, 

1982. 

Raymond. C. Gunther, "Lubrication", Chilton Book Co., 1971. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ME18411 FLUID MECHANICS AND MACHINERY LABORATORY  L  T  P  C  

  0 0 3 1.5 

OBJECTIVES : 

¶ Upon Completion of this subject, the students can able to have hands on experience in flow 

measurements using different devices and also perform calculation related to losses in pipes 

and also perform characteristic study of pumps, turbines etc., 

   

LIST OF EXPERIMENTS:  

1. Determination of the Coefficient of discharge of given Orifice meter. 

2. Determination of the Coefficient of discharge of given Venturi meter. 

3. Calculation of the rate of flow using Rota meter. 

4. Determination of friction factor for a given set of pipes. 

5. Conducting experiments and drawing the characteristic curves of centrifugal pump/ 

submergible pump 

6. Conducting experiments and drawing the characteristic curves of reciprocating pump. 

7. Conducting experiments and drawing the characteristic curves of Gear pump. 

8. Conducting experiments and drawing the characteristic curves of Pelton wheel. 

9. Conducting experiments and drawing the characteristics curves of Francis turbine. 

10. Conducting experiments and drawing the characteristic curves of Kaplan turbine. 

  

TOTAL: 45 PERIODS 

   

OUTCOMES:  

¶ Ability to use the measurement equipments for flow measurement 

¶ Ability to do performance trust on different fluid machinery 

   

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS:  

1. Orifice meter setup     1 No. 

2. Venturi meter setup     1 No. 

3. Rotameter setup     1 No. 

4. Pipe Flow analysis setup    1 No. 

5. Centrifugal pump/submergible pump setup  1 No. 

6. Reciprocating pump setup    1 No. 

7. Gear pump setup     1 No. 

8. Pelton wheel setup     1 No. 

9. Francis turbine setup     1 No. 

10. Kaplan turbine setup     1 No. 

 

REFERENCES:  
1. Modi P.N. and Seth, S.M. "Hydraulics and Fluid Mechanics", Standard Book House, New 

Delhi, 2004. 
2. Streeter, V. L. and Wylie E. B., "Fluid Mechanics", McGraw Hill Publishing Co., 2010. 
3. Kumar K. L., "Engineering Fluid Mechanics", Eurasia Publishing House(p) Ltd., New Delhi, 

2004. 

4. Robert W.Fox, Alan T. McDonald, Philip J.Pritchard, ñFluid Mechanics and Machineryò, 

2011. 
5. Graebel. W.P, "Engineering Fluid Mechanics", Taylor & Francis, Indian Reprint, 2011. 

 

 

 

 

 



MA18452 PARTIAL DIFFERENTIAL EQUATIONS AND 

COMPUTATIONAL METHODS 

L  T P C 

  3 1 0 4 

OBJECTIVES : 

¶ To introduce the effective mathematical tools for the solutions of partial differential equations 

for linear and non-linear systems.  

¶ To provide the necessary basic concepts of a few numerical methods and give procedures for 

solving numerically different kinds of problems occurring in engineering and technology. 

   

UNIT I     PARTIAL DIFFERENTIAL EQUATIONS  12 

Formation of partial differential equations - Singular integrals - Solutions of standard types of first 

order partial differential equations - Lagrangeôs linear equation - Linear homogeneous partial 

differential equations of second and higher order with constant coefficients. 

   

UNIT II     APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS  12 

Classification of PDE - Method of separation of variables - Solutions of one dimensional wave 

equation - One dimensional equation of heat conduction - Steady state solution of two dimensional 

equation of heat conduction (excluding insulated edges). 

   

UNIT III  SOLUTION OF EQUATIONS AND EIGENVALUE PROBLEMS  12 

Solution of algebraic and transcendental equations - Newton Raphson method - Solution of linear 

system of equations - Gauss elimination method - Pivoting - Gauss Jordan method - Iterative methods 

of Gauss Jacobi and Gauss Seidel - Matrix Inversion by Gauss Jordan method - Eigen values of a 

matrix by Power method. 

   

UNIT IV  INTERPOLATION AND APPROXIMATION  10 

Interpolation with unequal intervals - Lagrange's interpolation - Newtonôs divided difference 

interpolation - Interpolation with equal intervals - Newtonôs forward and backward difference 

formulae. 

 

UNIT V  INITIAL AND BOUNDARY VALUE PROBLEMS IN PARTIAL 

DIFFERENTIAL EQUATIONS      

14 

Finite difference techniques for the solution of two dimensional Laplaceôs and Poissonôs equations on 

rectangular domain ï One dimensional heat flow equation by explicit and implicit (Crank Nicholson) 

methods ï One dimensional wave equation by explicit method. 

 

TOTAL (L:45 + T:15): 60 PERIODS 

OUTCOMES:  

Students will be able   

¶ to understand of the mathematical principles on partial differential equations 

¶ to know the applications of partial differential equations 

¶ to formulate and solve partial differential equations 

¶ to have a clear perception of interpolation and approximation 

¶ to solve initial and boundary value problems 

 

TEXTBOOKS:  

1.   Erwin Kreyszig, "Advanced Engineering Mathematics", 10
th
 Edition, Wiley India, 2011.  

2. Grewal. B.S., "Higher Engineering Mathematics", 42
nd

 Edition, Khanna Publishers, Delhi, 2012. 

3. 

 

Narayanan.S., Manicavachagom Pillay. T.K and Ramanaiah. G "Advanced Mathematics for 

Engineering Students" Vol. II & III, S.Viswanathan Publishers Pvt. Ltd.1998. 

4. Grewal. B.S., and Grewal. J.S.,"Numerical Methods in Engineering and Science", Khanna 

Publishers, 9th Edition, New Delhi, 2007. 



 

REFERENCES:  

1. Bali. N.P and Manish Goyal, "A Textbook of Engineering Mathematics", 7
th
 Edition, Laxmi 

Publications Pvt Ltd, 2007. 

2. Glyn James, "Advanced Modern Engineering Mathematics", 4
th
 Edition, Pearson Education, 

2011. 

3. Veerarajan. T., ñTransforms and Partial Differential Equationò, Tata McGraw Hill Publishing 

Company Limited, New Delhi, 2012.  

4. Ray Wylie. C and Barrett.L.C, "Advanced Engineering Mathematics" Tata McGraw Hill 

Education Pvt Ltd, Sixth Edition, New Delhi, 2012.  

5. 

 

Peter V.Oô Neil, ñAdvanced Engineering Mathematicsò, Cengage Learning India pvt. Ltd. 7
th
 

Edition, New Delhi, 2012. 

6. Iyengar. S.R.K., and Jain. R.K,  "Numerical Methodsò, New Age International Publishers, New 

Delhi, 2012. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AE18401       THERMAL ENGINEERING AND HEAT TRANSFER  L  T  P  C  

  3 1 0 4 

OBJECTIVES : 

¶ To familiarize the students to understand the applied thermodynamics and heat transfer. 

 (Use of Standard and approved Steam Table, Mollier Chart, Compressibility 

Chart and Psychrometric Chart permitted) 

 

UNIT I     GAS POWER CYCLES AND AIR COMPRESSORS 12 

Air standard  cycles: Otto, Diesel, Dual - Work output, Efficiency and MEP calculations. 

Comparison of the cycles for same compression ratio and heat addition, same compression ratio 

and heat rejection, same peak pressure, peak temperature and heat rejection, same peak pressure 

and heat input, same peak pressure and work output, Simple Brayton cycle. 

Single acting and double acting air compressors, work required, effect of clearance volume, 

volumetric efficiency, isothermal efficiency, free air delivery. Rotary compressors (Descriptive 

only). 

   

UNIT II     PSYCHROMETRY  AND AIR CONDITIONING  12 

Psychrometric properties and chart. Property calculations of air vapour mixtures by using chart and 

expressions.  Psychrometric processes - adiabatic saturation, sensible heating and cooling, 

humidification, dehumidification, evaporative cooling and adiabatic mixing.  

Air conditioning system - Processes, Types and Working Principles - Concept of RSHF, GSHF, 

ESHF - Cooling  load  estimation  (Descriptive  only).  

   

UNIT III  CONDUCTION  12 

Basic Concepts, Mechanism of Heat Transfer: Conduction, Convection and Radiation. General 

Differential equation of Heat Conduction, Fourier Law of Conduction in Cartesian Coordinates, 

One Dimensional Steady State Heat Conduction through Plane Wall, Cylinders and Spherical 

systems and Composite Systems. Conduction with Internal Heat Generation. Extended Surfaces. 

Unsteady Heat Conduction: Lumped analysis, Simple problems. Use of Heisler chart (Descriptive 

only). 

   

UNIT IV  CONVECTION  12 

Basic Concepts, Convective Heat Transfer Coefficients, Boundary Layer Concept. Forced 

Convection: Flow over Plates, Cylinders and Spheres and Bank of tubes. Laminar and Turbulent 

Flow through tubes. Free Convection: Flow over Vertical Plate. 

 

UNIT V  RADIATION AND HEAT EXCHANGERS  12 

Basic Concepts, Laws of Radiation: Stefan Boltzman Law, Kirchoff Law. Black Body Radiation, 

Grey body radiation, Shape Factor, Electrical Analogy, Radiation Shields, Introduction to Gas 

Radiation. 

Heat Exchangers: Parallel, Counter and Cross flow, LMTD, simple problems. Heat exchangers in 

automotive applications. Introduction to NTU concept.    

 TOTAL (L:45 + T:15): 60 PERIODS 

OUTCOMES: 

Students will be able to  

¶ know the application of thermodynamics and its use in analysis of gas power cycles. 

¶ understand different types of air compressors and estimate the power required to run 

the compressor. 

¶ understand the moist air, its properties and use of Psychrometric chart to obtain the 

properties of moist air and also know the different types of air conditioning systems. 

¶ understand various modes of heat transfer and the estimation of rate of heat transfer.  



¶ gain the knowledge about basic types of heat exchangers and their applications in 

automobiles. 

 

TEXTBOOKS:  

1   R.K. Rajput, "Applied Thermodynamics", 2
nd

 edition, Laxmi Publishing (P) Ltd., New Delhi, 

2015. 

2 J.P. Holman, "Heat Transfer", 10
th 

edition, Tata McGraw Hill, 2009.   

 Kothandaraman.  C.P., Domkundwar.  S, Domkundwar.  A.V., "A course in Thermal 

Engineering", Fifth Edition, Dhanpat Rai & Sons, 2002. 

  

REFERENCES:  
1 P.K. Nag, "Heat Transfer", 3

rd
 edition, Tata McGraw Hill, New Delhi, 2011. 

2 C.P. Kothandaraman, "Fundamentals of Heat and Mass Transfer", 6
th
 edition, New Age 

International, New Delhi, 2010. 

3 P.K. Nag, "Basic and Applied Thermodynamics", 2
nd

 edition, Tata McGraw Hill Publishing 

Co. Ltd., New Delhi, 2009. 

4 Arora. C.P, "Refrigeration and Air Conditioning", Tata McGraw-Hill Publishers, 1994. 

5 Rajput. R.K., "Thermal Engineering", Laxmi Publications, Tenth Edition, 2017. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AE18402 STRENGTH OF MATERIALS  L  T P C 
  3 1 0 4 

       

COURSE OBJECTIVES  
1 To develop the relationship between the loads applied to a non-rigid body and the internal 

stresses and deformations induced in the body. 

2 To familiarize the student in calculating the effect of transverse loading on beams and 

stresses in beam 

3 To make the students to learn Deflection and slopes in various types of beams for different 

loading conditions. 

4 To solve practical problems related to springs and shafts. 

5 To do the analysis of stresses in  two dimensions 

 

UNIT  I  STRESS, STRAIN AND DEFORMATION OF SOLIDS  12  
Elementary definition of stress and strain - Tension, Compression, Shearing stress and Strain - 

stress-strain relationship - Hookeôs law - Deformation of simple and compound bars -  

Composite bars - Thermal stresses -  Poissonôs ratio - Elastic constants. 

 

UNIT  II  

 

TRANSVERSE LOADING O N BEAMS AND STRESSES IN BEAM         

 

12 

Beams - types transverse loading on beams, Shear force and bending moment in beams. 

Construction of Shear force and Bending moment diagrams for different types of static loading 

on cantilever, simply supported and overhanging beams. 

Theory of simple bending, bending stresses, section modulus, bending stress and shear stress 

distribution in beams. 

 

UNIT III  

 

DEFLECTION OF BEAMS  

 

12 

Governing differential equation - Macaulayôs method - Area moment method for computation of 

slopes and deflections in beams - Conjugate beam method. 

 

UNIT IV  

 

TORSION OF SHAFTS AND SPRINGS 

 

12 

Torsion formulation stresses and deformation in circular and hollow shafts - Stepped shafts - 

Deflection in shafts fixed at the both ends-Stresses in helical springs - Deflection of helical 

springs subjected to tension only, Leaf springs. 

 

UNIT V  

 

ANALYSIS OF STRESSES  IN TWO DIMENSIONS  

 

12 

Biaxial state of stress - Stress at a point - stresses on inclined planes - Principal stresses and 

Principal strains and Mohrôs circle of stress. 

Stresses in thin cylindrical shell due to internal pressure - circumferential and longitudinal 

stresses - Deformation in Thin cylinders and Thin spherical shells. 

 

TOTAL: (L:45 + T:15)  = 60 PERIODS  

OUTCOMES: 

Student will be able to 

¶ Predict the behavior of the materials for different loading and support conditions. 

¶ Select suitable cross sections for the beams and draw the shear force and bending 

moment diagram based on  the loading conditions. 

¶ Estimate the Deflection of beams under different types of loading conditions. 

¶ Select the dimensional parameters for the shafts and springs under various type of loads. 

¶ Develop the basic understanding of Biaxial Stresses. 

 

 

TEXTBOOKS:  

1. Bansal, R.K., "A Textbook of Strength of Materials", Laxmi Publications (P) Ltd., 6
th
 

edition, 2018. 



2. Jindal U.C., "Strength of Materials", Asian Books Pvt. Ltd., New Delhi, 2007. 

REFERENCES: 

1. Egor. P. Popov, "Engineering Mechanics of Solids", Pearson, 2010. 

2. Ferdinand P. Beer, Russell Johnson,and John J. Dewole "Mechanics of Materials", 

McGraw Hill Education, 2005. 

3. Hibbeler, R.C., "Mechanics of Materials", Pearson Education, Low Price Edition, 2007. 

4. Rattan, "Strength of Materials", McGraw Hill Education, 3
rd

 Edition, 2017. 

5. Ramamrutham S and Narayan R, "Strength of Materials", DhanpatRai and Sons, New 

Delhi, 2008. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AE18403 AUTOMOTIVE CHASSIS     L  T  P  C  

  3 0 0 3 

OBJECTIVES : 

¶ Study of the Constructional details and Theory of important drive line, Structural, Steering, 

Braking and Suspension Systems of Automobiles. ProblemïSolving in Steering Mechanism, 

Propeller Shaft, Braking and Suspension Systems are to be done. 

   

UNIT I     LAYOUT, FRAME, FRONT AXLE AND STEERING SYSTEM  9 

Basic construction of chassis, Types of Chassis layout, with reference to Power Plant location and 

drive, various, types of frames, Loads acting on vehicle frame, Types of Front Axles and Stub 

Axles, Front Wheel Geometry. Condition for True Rolling Motion. Ackermanôs and Daviôs 

Steering Mechanisms, Steering Linkages, Different Types of Steering Gear boxes, Slip Angle, 

Over-Steer and Under-Steer, Reversible and Irreversible Steering, Power Steering. 

   

UNIT II     DRIVE LINE, FINAL DRIVE AND DIFFERENTIAL  9 

Driving Thrust and its effects, torque reactions and side thrust, Hotchkiss drive, torque tube drive, 

radius rods and stabilizers, Propeller Shaft, Universal Joints, Constant Velocity Universal Joints, 

Final drive, different types of final drive, Double reduction final drive, Twin speed rear axle,  

Differential principle. Constructional details of differential unit, Differential housings, NonïSlip 

differential, Differential locks. 

   

UNIT III  REAR AXLES, WHEELS, RIMS AND TYRES  9 

Construction of rear axles, Types of Loads acting on rear axles, Full-Floating, Three-Quarter 

Floating and Semi-Floating Axles, Types, Multi axles vehicles. Wheels and Rims, Types of Tyres 

and their constructional details. Fifth wheel coupling and tow hitch. 

   

UNIT IV  SUSPENSION SYSTEM  9 

Requirement of Suspension System, Types of Suspension Springs, Constructional details and 

characteristics of Single Leaf, Multi-Leaf spring, Coil and Torsion bar Springs, Rubber, Pneumatic 

and Hydro-elastic Suspension Spring Systems, Independent Suspension System, Shock Absorbers, 

Types and Constructional details of Leaf and Coil Springs. 

 

UNIT V  BRAKE SYSTEMS 9 

Need for Brake systems, Stopping Distance, Time and Braking Efficiency, Effect of Weight 

Transfer during Braking, Classification of brakes , Braking Torque, drum brake and disc Brake 

Theory, Types and Construction of Hydraulic Braking System, Mechanical Braking System, 

Pneumatic Braking System, Power-Assisted Braking System, Servo Brakes, Retarders- Principles 

and its types - antilock braking systems (ABS). Principle of Electronic Brake force distribution, 

Corner Stability Program 

 TOTAL: 45 PERIODS 

OUTCOMES:  

Students will be able to  

¶ know the constructional details of basic automotive structure. 

¶ know the working of automotive transmission system. 

¶ understand the constructional details of wheels, axles and tyres. 

¶ understand the construction and working principles of suspension systems. 

¶ know the construction and working principles of brake systems. 

 



 

TEXTBOOKS:  

1.   Newton Steeds and Garret, ñMotor Vehiclesò 13th Edition, Butterworth, London, 2005. 

2. Heinz Hazler, ñModern Vehicle Technologyò, Butterworth, London, 2005. 

3. Devaradjane. Dr. G., Dr. M. Kumaresan, "Automobile Engineering", AMK Publishers, 2013. 

  

REFERENCES:  
1. Heldt P.M., ñAutomotive Chassisò Chilton Co., New York, 1990. 

2. Giri. N.K., ñAutomotive Mechanicsò Khanna Publishers, New Delhi, 2005. 
3. Milliken & Milliken, ñRace Car Vehicle Dynamicsò, SAE, 1995. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AE18404 MANUFACTURING TECHNOLOGY AND SYSTEMS  L  T  P  C  

  3 0 0 3 

OBJECTIVES : 

¶ To understand the working of standard machine tools such as lathe, shaping and allied 

machines, milling, drilling and allied machines, grinding and allied machines and 

broaching, gear manufacturing, thread making, Unconventional machining.  

¶ To provide knowledge on the correct procedure to be adopted to measure the dimension of 

gears and screw threads. 

¶ To understand the application of computers in various aspects of manufacturing. 

   

UNIT I     MACHINING  9 

General principles (with schematic diagrams only) of working and commonly performed 

operations in the following machines: Lathe, Shaper, Planer, Horizontal milling machine, 

Universal drilling machine, Broaching machines, Cylindrical grinding machine, Capstan and Turret 

lathe. Super finishing processes. 

   

UNIT II     MANUFACTURING AND TESTING OF GEAR, SCREW THREADS   9 

Gear cutting - forming and generation principle and construction of gear milling, hobbing and gear 

shaping processes - finishing of gears. Thread Rolling.  

Measurement of elements of screw thread and gear - techniques and measuring instruments - Screw 

thread Micrometers, Tool makerôs microscope, Gear Tooth Vernier Caliper, Rolling gear tester, Co-

ordinate measuring machine.  

   

UNIT III  COMPUTER AIDED MANUFACTURING  9 

Introduction to NC systems and CNC - Machine axis and Co-ordinate system - CNC machine 

tools- Principle of operation CNC- Introduction of Part Programming, types - Detailed Manual 

part programming on Turning centres and Vertical Milling centres using G codes and M codes- 

Cutting Cycles, Loops, Sub program. 

   

UNIT IV  UNCONVENTIONAL MACHINING  PROCESSES 9 

General principles and applications of the following processes: Abrasive jet machining, Ultrasonic 

machining, Electric discharge machining, Electro chemical machining, Electro chemical grinding, 

Plasma arc machining, Chemical machining, Electron beam machining and Laser beam machining. 

 

UNIT V  ADVANCED MANUFACTURING PROCESSES AND SYSTEMS 9 

Group Technology (GT), Part Families - Parts Classification and coding - Cellular Manufacturing - Types 

of Flexibility - Flexible Manufacturing System(FMS) - FMS Components - FMS Application and Benefits. 
Robot Anatomy - Classification of Robots - Robot Control systems - Sensors in Robotics - 

Industrial Robot - Applications, Additive Manufacturing, Lean Manufacturing.    

  

TOTAL: 45 PERIODS 

OUTCOMES: 

Students will be able to  

¶ plan the sequence of machining operations or unconventional machining process involved in 

the manufacturing of a part to be produced. 

¶ select for a given type of gear, a particular gear manufacturing process. 

¶ apply NC and CNC programming concepts to develop part programme for Lathe and Milling 

Machines.  

¶ to summarize the different types of techniques used in Cellular Manufacturing and FMS.  

¶ gain knowledge about robot anatomy, classification and thereby will be able to select an 

appropriate type of robot for the given task. 

 



 

TEXTBOOKS:  

1   Hajra Choudhary S K, Hajra Choudhury A K and Nirjhar Roy, "Elements of workshop 

Technology", Volume II, Media promoters & Publishers Pvt. Ltd., 14th edition, 2014. 

2 Rao. P.N ñManufacturing Technology: Metal Cutting and Machine Tools", 4th edition, 

McGraw Hill Education (India) Private Limited,New Delhi, 2018.   

3 Jain R.K. ñEngineering Metrologyò, 21
st
 Edition, Khanna Publishers, 2017. 

4 Mikell. P. Groover, ñAutomation, Production Systems and Computer Integrated 

Manufacturingò, 4th edition, Pearson India Education Services Pvt. Ltd., 2016. 

5 Mikell. P. Groover, ñIndustrial Robotics: Technology, Programming, and Applicationsò, 2nd 

Edition, McGraw Hill Education (India) Private Limited,New Delhi, 2017. 

  

REFERENCES:  
1 I.C. Gupta, ñA Textbook on Engineering Metrologyò, 7th Edition, Dhanpat Rai Publications, 

2018. 

2 Pandey P.C. and Shan H.S. ñModern Machining Processesò Tata McGraw-Hill Publishing 

Company Limited, New Delhi, 2007. 

3 Richerd R Kibbe, John E. Neely, Roland O. Merges and Warren J.White "Machine Tool 

Practices", 10th edition, Pearson education, 2015. 

4 HMT, "Production Technology", Tata McGraw-Hill Publishing Company Limited, New 

Delhi, 2001. 

5 Radhakrishnan P, SubramanyanS.and Raju V., ñCAD/CAM/CIMò, 2nd Edition, New Age 

International (P) Limited, New Delhi, 2004. 

6 Geofrey Boothroyd, "Fundamentals of Metal Machining and Machine Tools", CRC Press, 3rd 

edition, 2005. 

7 Roy. A.Lindberg, "Process and Materials of Manufacture", 4
th
 Edition, PHI/Pearson 

Education, 2015. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AE18411 AUTOMOTIVE COMPONENTS LABORATORY  L  T  P  C  

  0 0 3 1.5 

OBJECTIVES : 

¶ To train the Students to know the details of different components, dismantle and assembling 

them 

   

LIST OF EXPERIMENTS:  

1. Study and measurement of light and heavy commercial vehicle Frame  

2. Study, dismantling and assembling of front axle  

3. Study, dismantling and assembling of rear axle 

4. Study, dismantling and assembling of differential  

5. Study, dismantling and assembling of Clutch  

6. Study, dismantling and assembling of Gear Box  

7. Study, dismantling and assembling of steering system  

8. Dismantling, study and Assembling of Multi-cylinder Petrol Engine  

9. Dismantling, study and Assembling of Multi-cylinder Diesel Engine  

10. Study of petrol engine fuel system  

11. Study of diesel engine fuel system  
 

 TOTAL: 45 PERIODS 

   

OUTCOMES:  

¶ Ability to dismantle and assemble the automotive components.  

   

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS:  

1. Multi Cylinder Petrol Engine     2 Nos.  

2. Multi Cylinder Diesel Engine    2 Nos. 

3. Petrol and Diesel fuel systems    2 Nos. each 

4. Heavy duty vehicle chassis frame    1 No. 

5. Light duty vehicle chassis frame    1 No. 

6. Front axle       2 Nos. 

7. Rear axle       2 Nos. 

8. Differential       2 Nos. 

9. Clutch and Gear box (light duty, heavy duty)  2 Nos. each 

10. Steering systems with different gearboxes   2 Nos. 

  

REFERENCES:  
1. Heinz Hazler, ñModern Vehicle Technologyò, Butterworth, London, 2005.  
2. Devaradjane. Dr. G., Dr. M. Kumaresan, "Automobile Engineering", AMK Publishers, 2013. 
3. Giri. N.K., ñAutomotive Mechanicsò Khanna Publishers, New Delhi, 2005.  

 

 

 

 

 

 

 

 

 

 

 

 

 



AE18412 STRENGTH OF MATERIALS LABORATORY  L  T  P  C  

  0 0 3 1.5 

OBJECTIVES : 

¶ To supplement the theoretical knowledge gained in Mechanics of Solids with practical testing 

for determining the strength of materials under externally applied loads. This would enable the 

student to have a clear understanding of the design for strength and stiffness 

   

LIST OF EXPERIMENTS:  

1. Tension test on a mild steel rod 

2. Double shear test on Mild steel and Aluminium rods 

3. Torsion test on mild steel rod 

4. Impact test on metal specimen 

5. Hardness test on metals ï Vickers Microhardness, Brinnell and Rockwell Hardness 

Number 

6. Deflection test on beams 

7. Compression test on helical springs 

8. Strain Measurement using Rosette strain gauge 

9. Effect of hardening- Improvement in hardness and impact resistance of steels. 

10. Tempering- Improvement Mechanical properties Comparison 

i. Unhardened specimen 

ii.  Quenched Specimen and 

iii.  Quenched and tempered specimen. 

11. Microscopic Examination of 

i. Hardened samples and 

ii. Hardened and tempered samples. 

 TOTAL: 45 PERIODS 

   

OUTCOMES:  

¶ Ability to perform different destructive testing 

¶ Ability to characteristic materials 

   

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

1. Universal Tensile Testing machine with double 1 shear attachment (40 Ton Capacity)     1 No. 

2. Torsion Testing Machine (60 Nm Capacity)                      1 No. 

3. Impact Testing Machine (300 Nm Capacity)                      1 No. 

4. Brinell Hardness Testing Machine                       1 No. 

5. Rockwell Hardness Testing Machine                                                                                   1 No. 

6. Spring Testing Machine for tensile and compressive loads (2500 N)                              1 No. 

7. Metallurgical Microscopes                        3 Nos. 

8. Muffle Furnace (800
o
C)                                    1 No. 

9. Vickers Microhardness                                   1 No 

  

REFERENCES:  

1. Strength of Materials Laboratory Manual, Anna University, Chennai - 600 025. 

2. IS1786-2008, Specification for cold worked steel high strength deformed bars for concrete 

reinforcement, 2008. 

 

 

 

 

 

 



AE18413 MANUFACTURING TECHNOLOGY LABORATORY  L  T  P  C  

  0 0 3 1.5 

OBJECTIVES : 

¶ Demonstration and study of the various machines. The Main emphasis will be on a complete 

understanding of the machine capabilities and processes. 

 

LIST OF EXPERIMENTS:  

UNIT I  LATHE PRACTICE  

a. Plain Turning 

b. Taper Turning 

c. Thread Cutting 

Estimation of machining time for the above turning processes. 

 

UNIT II  DRILLING PRACTICE  

a. Drilling 

b. Tapping 

c. Reaming 

 

UNIT III  MILLING  

a. Surface Milling 

b. Gear Cutting 

c. Contour Milling 

 

UNIT IV  PLANNING AND SHAPING  

a. Cutting Key Ways 

b. Dove tail machining 

 

UNIT V  GRINDING  

a. Grinding of Cylindrical components using cylindrical grinding 

b. Grinding of cylindrical components using centreless grinding 

 TOTAL: 45 PERIODS 

OUTCOMES:  

¶ Ability to use different machine tools to manufacturing gears. 

¶ Ability to use different machine tools for finishing operations 

¶ Ability to manufacture tools using cutter grinder  

   

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS:  

1. Lathe           15 Nos. 

2. Drilling Machine                       1 No. 

3. Milling Machine                       2 Nos. 

4. Planning Machine           1 No. 

5. Shaping Machine                       2 Nos. 
6. Cylindrical Grinding Machine   1 No. 

7. Centreless Grinder                     1 No. 

  

REFERENCES:  

1. Hajra Choudhury, "Elements of Workshop Technology", Vol. I and II, Media Promoters and 

Publishers Pvt., Ltd., Mumbai, 2005.  

2. Nagendra Parashar B.S. and Mittal R.K., "Elements of Manufacturing Processes", Prentice-

Hall of India Private Limited, 2007. 

 

 



 

AE18501 
AUTOMOTIVE ELECTRICAL, ELECTRONICS AND 

MICROCONTROLLER SYSTEMS  
L  T  P  C  

4 0   0   4 

OBJECTIVES:  
 ̧ To understand the working of vehicle electrical and electronics components for smooth 

engine operation. 

 ̧ To enhancing the knowledge of sensor and microprocessor applications in vehicle control 

systems. 

 ̧ At the end of the course the students gain knowledge in modern safety systems.  

UNIT I  BATTERIES AND STARTING SYSTEM  12 
Automotive Battery ï Operation and Working principle, rating, testing and charging.  

Starter motor characteristics, capacity requirements, Drive mechanisms, Starter switches. 

UNIT II  CHARGING SYSTEM, LIGHTING SYSTEM AND ACCESSORIES  12 
DC Generators, Alternators and their characteristics, Control unit, electronic regulators, Vehicle 

interior lighting system, Vehicle exterior lighting system, Wiring requirements, Lighting design, 

Dashboard instruments, Horn, Trafficator. 

UNIT III  ELECTRONIC IGNITION A ND INJECTION SYSTEM  12 
Spark plugs, Advance mechanisms, Different types of ignition systems, Electronic fuel injection 

systems, mono and multi point fuel injection system. 

UNIT IV  SENSORS AND MICROPROCESSORS IN AUTOMOBILES 12 
Basic sensor arrangements, Types of sensors ï oxygen sensor, hot wire anemometer sensor, 

vehicle speed sensor, detonation sensor, accelerometer sensor, crank position sensor, 

Microprocessor and microcomputer controlled devices in automobiles such as voice warning 

system, travel information system, keyless entry system, electronic steering system. 

UNIT V  SAFETY SYSTEMS 12 
Antilock braking system, air bag restraint system, voice warning system, seat belt system, road 

navigation system, anti theft system. 

TOTAL: 60 PERIODS  

OUTCOMES:  

¶ Students will know the basics of automotive batteries, their characteristics, various 

testing & starting systems. 

¶ Students will be familiarized about the basics of charging system, the lighting system 

and electrical accessories. 

¶ Students will know the advancement of Electronics in Ignition and Injection system.  

¶ Students will be able to interpret latest electronic control system techniques adopted in 

automobiles. 

¶ Students will be familiarized on modern safety systems in vehicles.  

TEXTBOOKS:  
1.  Kohli P.L., ñAutomotive Electrical Equipmentò, 1 edition, McGraw Hill Education; 2017. 

2. 
William Ribbens, ñUnderstanding Automotive Electronicsò, 8th Edition, Butterworth 

Heinemann, 2017. 

3. 
Judge. A.W., ñModern Electrical Equipment of Automobilesò, Chapman & Hall, London, 

1992. 

REFERENCES:  

1.  
Young.A.P., &Griffiths.L., ñAutomobile Electrical Equipmentò, English Language Book 

Society & New Press, 1990. 

2. 
Robert N Brady ñAutomotive computers and Digital Instrumentationò. A Reston Book, 

Prentice Hill, Eagle Wood Cliffs, New Jersey, 1988. 

3. Spreadbury. F.G., ñElectrical Ignition Equipmentò, Constable & Co Ltd., London, 1962. 

 

 

 

 

 



AE18502 
BATTERY AND FUEL CELL TECHNOLOGY FOR 

ELECTRIC VEHICLES  
L  T  P  C  

3                                   0   0  3  

OBJECTIVES:  
 ̧ To gain knowledge in energy storage systems available for electric vehicles. 

 ̧ To acquire knowledge in fuel cell components and its automotive applications. 

UNIT I  INTRODUCTION TOBATTERIES  9  
Classification of batteries, Automotive Batteries - Principle, construction and working of lead 

acid battery, advanced lead-acid batteries horizontal plate Pb-acid batteries for transportation, 

cylindrical Pb-acid battery vs. flat plate system, maintenance free batteries, Battery ï 

characteristics, rating, efficiency, testing and charging, Maintenance of batteries. 

UNIT II  ENERGY STORAGE SYSTEMS 9  
Advanced Li-ion batteries - principle of operation, battery components and design, electrode, 

cell and battery fabrications, L-polymer batteries and applications, Li-S battery, Li-Air battery, 

Sodium battery, Magnesium battery, Aluminum battery, Advance Ni-MH batteries for 

transportation, future prospects of Ni-MH batteries, lithium ion batteries, Battery Management 

System, Super capacitors. 

UNIT III  INTRODUCTION TO FUEL CELLS  9  
Fuel cells - History, working principle of fuel cell, components of fuel cell, compare battery and 

fuel cell, Types of fuel cells ï AFC, PAFC, SOFC, MCFC, DMFC, PEMFC, relative merits and 

demerits. 

UNIT IV  
FUEL CELL COMPONENTS AND THEIR IMPACT ON 

PERFORMANCE  
9  

Fuel cell performance characteristics, current, voltage, voltage efficiency and power density, 

ohmic resistance, kinetic, sizing of a fuel cell stack, stack configuration, stack clamping, bi-polar 

plate, humidifiers and cooling plates. 

UNIT V  FUEL CELLS FOR AUTOMOTIVE APPLICATIONS  9  
Fuel cells for automotive applications, technology advances in fuel cell vehicle systems, on-

board hydrogen storage, liquid hydrogen and compressed hydrogen, metal hydrides, fuel cell 

control system, alkaline fuel cell, road map to market. 

TOTAL: 45 PERIODS  

OUTCOMES:  
 ̧ Students will understand the basics of automotive battery and its characteristics. 

 ̧ Students will understand the basics of different types of energy storage systems. 

 ̧ Students will familiarize the working of fuel cells. 

 ̧ Students will be able to know the performance of fuel cells. 

 ̧ Students will understand the automotive applications of fuel cells. 

TEXTBOOKS:  

1.  
David Linden, Thomas Reddy, ñHandbook of Batteriesò, McGraw Hill Professional, Third 

Edition, 2002. 

2.  
Gregor Hoogers, ñFuel Cell Technology Handbookò, Society of Automotive Engineers, 

2002. 

REFERENCES:  

1.  
Ryan O'Hayre, Suk-Won Cha, Whitney G. Colella, Fritz B. Prinz, ñFuel Cell 

Fundamentalsò, Third Edition, Wiley, 2016. 

2. 
Albert N. Link, Alan C. OôConnor and Troy J.Scot, ñBattery Technology For Electric 

Vehiclesò, Routledge, 2015. 

3. 
Shripad T. Revankar and Pradip Majumdar, ñFuel Cells - Principles, Design and 

Analysisò, CRC Press, 2014. 

4. 
MehradEhsani, Yimin Gao, Sebastien E. Gay, Ali Emadi, ñModern Electric, Hybrid    

Electric, and Fuel Cell Vehiclesò, CRC Press, 2004. 

 

 

 

 

 



AE18503 
DESIGN OF MACHINE ELEMENTS AND 

TRANSMISSION SYSTEMS 
L  T P C 

  3 1 0 4 

OBJECTIVES:  
 ̧ To familiarize the various steps involved in the design process.  

 ̧ To know the principles involved in evaluating the shape and dimensions of a component to 

satisfy functional and strength requirements.  

 ̧ To gain knowledge on the principles and procedure for the design of gears, gear boxes and 

brakes. 

 ̧ To learn to use standard practices and standard data . 

 ̧ To learn to use catalogues and standard machine components. 

(Use of Approved Design Data Book is permitted)  

UNIT  I  
STEADY STRESSES AND VARIABLE STRESSES IN MACHINE 

MEMBERS  
12  

Introduction to the design process - factors influencing machine design, selection of materials 

based on mechanical properties - Preferred numbers, fits and tolerances ï Direct, Bending and 

torsional stress equations ï Impact and shock loading ï calculation of principle stresses for 

various load combinations, eccentric loading ï curved beams - Factor of safety - theories of 

failure ï Design based on strength and stiffness ï stress concentration ï Design for variable 

loading.  

UNIT  II  SHAFTS AND COUPLINGS  12 
Design of solid and hollow shafts based on strength, rigidity and critical speed ï Keys, keyways - 

Rigid and flexible couplings.  

UNIT III  MECHANICAL JOINTS AND BEARINGS  12 
Threaded fasteners - Bolted joints ï Welded joints, riveted joints for structures.  Sliding contact 

and rolling contact bearings - Hydrodynamic journal bearings, Sommerfeld Number, Raimondi 

and Boyd graphs, Selection of Rolling Contact bearings.  

UNIT IV  SPUR GEARS AND PARALLEL AXIS HELICAL GEARS  12 

Speed ratios and number of teeth-Force analysis -Tooth stresses - Dynamic effects ï Fatigue 

strength - Factor of safety - Gear materials ï Design of straight tooth spur & helical gears based 

on strength and wear considerations ï Pressure angle in the normal and transverse plane-

Equivalent number of teeth-forces for helical gears. 

UNIT V  GEAR BOXES AND BRAKES 12 
Geometric progression - Standard step ratio - Ray diagram, kinematics layout -Design of sliding 

mesh gear box - Design of multi-speed gear box for machine tool applications -Constant mesh 

gear box, Speed reducer unit. Variable speed gear box, Design of disc brakes 

TOTAL (L: 45 +T:15):  60 PERIODS  

OUTCOMES:  
 ̧ Students will be able to apply important concepts and principles in design process, selection 

of materials, limits, fits and tolerances in design of machine elements. The students will be 

able to design the components subjected to direct stress, bending torsional stresses and 

variable loading.  

 ̧ Students will design shafts subjected to bending and torsional loads based on their strength 

and rigidity. Also the students will select the keys for the shaft and will design rigid and 

flexible couplings. 

 ̧ Students will be able to design bolted joints, riveted joints and welded joints subjected to 

direct and eccentric loading. Also the students will be able to design and select the bearings 

for a given application. 

 ̧ Students will be able to understand the principles and procedure for the design of gears, gear 

boxes and brakes. 

 ̧ Students will be able to justify their design of transmission elements for the given 

application. 
 

TEXTBOOKS:  

1. 
Bhandari. V, ñDesign of Machine Elementsò, 4

th
 Edition, Tata McGraw-Hill Book Co, 

2016. 



2. 
Joseph Shigley, Charles Mischke, Richard Budynas and Keith Nisbett, ñMechanical 

Engineering Designò, 10
th
 Edition, Tata McGraw-Hill, 2015.  

 

REFERENCES: 

1. 
Bernard Hamrock, Steven Schmid,Bo Jacobson, ñFundamentals of Machine Elementsò, 

3rd Edition, Tata McGraw-Hill Book Co., 2013.  

2. 
Alfred Hall, Halowenko, A and Laughlin, H., ñMachine Designò, Tata McGraw-Hill 

BookCo.(Schaumôs Outline), 2010 

3. 
Merhyle F. Spotts, Terry E. Shoup and Lee E. Hornberger, ñDesign of Machine Elementsò, 

8
th
 Edition, Prentice Hall, 2003. 

4. 
Sundararajamoorthy. T.V., Shanmugam.N, ñMachine Designò, Anuradha Publications, 

Chennai, 2003 

5. Prabhu. T.J., ñDesign of Transmission Elementsò, Mani Offset, Chennai, 2000. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AE18504  AUTOMOTIVE TRANSMISSION   L  T   P   C  

 4 0  0  4 

OBJECTIVES:  
 ̧ To familiarize the students to understand about the basics of clutch, gear box and its types. 

 ̧ To impart the knowledge to the students about the various hydrodynamic transmission. 

 ̧ The detailed concept, construction and principle of operation of various types of automatic 

transmission system and its applications will be taught to the students. 

 ̧ To know about the various hydrostatic transmission and electric drive units of automobiles. 

UNIT I  CLUTCH AND GEAR BOX  12 
Requirement of transmission system, Clutch - requirements, construction and working principle 

- single plate coil spring and diaphragm spring, multi-plate. 

Gear box - need, objectives, construction and operation of Sliding mesh, Constant mesh and 

Synchromesh gearbox, Performance characteristics, Determination of gear ratios and 

performance of automobile - resistance to motion, tractive effort, engine speed, power and 

acceleration.  

UNIT II  HYDRODYNAMIC TRANSMISSION  12 
Fluid coupling - Principle, constructional details, torque capacity, performance characteristics, 

reduction of drag torque.  

Torque converter - Principle, constructional details, performance characteristics, Multistage 

torque converter and Polyphase torque converter. 

UNIT III  
EPICYCLIC GEARBOXES USED IN AUTOMATIC 

TRANSMISSION  
12 

Principle of Planetary gear trains - Wilson Gear box, Simpson planetary gear train, Ravigneaux 

planetary gear train, Lepelletier gear train, Cotal electromagnetic transmission, Hydraulic 

control system for Automatic Transmission. 

UNIT IV  AUTOMATIC TRANSMISSION APPLICATIONS  12 

Need for automatic transmission, Four speed longitudinally mounted automatic transmission - 

Chevrolet Turboglide Transmission, Continuously Variable Transmission (CVT) - Types - 

operations of a typical CVT, ShiftFX electronic shift transmission. 

UNIT V  HYDROSTATIC AND ELECTRIC DRIVE  12 

Hydrostatic drive - Various types of hydrostatic system - Principles of Hydrostatic drive system, 

advantages and limitations, Comparison of hydrostatic drive with hydrodynamic drive, 

construction and working of typical Janny hydrostatic drive.  

Electric drive - types - Principle of early and modified Ward Leonard Control system, 

advantages and limitations. 

TOTAL: 60 PERIODS  

OUTCOMES:  
 

Students will be able to 

 ̧ understand the design & manufacturing of various types of manual transmission system. 

 ̧ choose the hydrodynamic transmission based on the simplicity, application and cost.  

 ̧ get exposure in different types of automatic transmission used in automobiles. 

 ̧ understand the concept of automatic transmission and its application. 

 ̧ understand the basics of hydrostatic drive & electric drive and its application. 

 

TEXTBOOKS:  
1.  G. Devaradjane, M. Kumaresan, ñAutomobile Engineeringò, AMK Publishers, 2013. 

2.  
Jack Erkavec, ñAutomotive Technology - A Systems Approachò, Cengage learning, 

Delmar, 2010. 

3. 
Newton K and Steeds. W., ñThe Motor Vehicleò, Butter Worth s& Co., 13th edition, 

Butterworth Heinemann, 2000. 

4. Heldt, P.M., ñTorque Convertersò, Chilton Book Co., 1962. 

 

REFERENCES:  

1.  
Fischer. R., Kucukay. F., Jurgens. G., Najork. R. and Pollak. B., ñThe Automotive 

Transmission Bookò, Springer International Publishers, 2015. 



2. 
Heinz Heisler, ñAdvanced Vehicle Technologyò, Butterworth-Heinemann, Elsevier, 

India Edition, 2011. 

3. Judge.A.W,  ñModern Transmission Systemò, Chapman and Hall Ltd, 2000. 

4. 
Crouse, W.H., Anglin, D.L., "Automotive Transmission and Power Trains Construction", 

McGraw Hill, 1976. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AE18511 
AUTOMOTIVE ELECTRICAL, ELECTRONICS AND 

MICROCONTROLLER LABORATORY  
L  T P C 

  0 0 4 2 

OBJECTIVES  
 ̧ To train the Students on various test equipments for automotive electrical and electronics 

systems. 

 ̧ To familiarize the students on fundamentals of working on electronics systems. 

 ̧ To familiarize the students on fundamentals of working on various microcontrollers and 

control logic. 

LIST OF EXPERIMENTS   

ELECTRICAL LABORATORY   

1. Testing of batteries and battery maintenance  

2. Testing of Starter motor and alternator  

3. Testing of regulators and cut-outs  

4. Diagnostics of ignition system faults  

5. Study of Automobile Electrical wiring  

6. Study of electric horn and wiper motor  

7. Study of components of electric two wheeler  

ELECTRONICS LABORATORY  
 

 

8. Study of 8 bit Microcontroller architecture and programming.  

9. Perform 8 bit arithmetic and logic operations.  

10. Perform code conversion.  

11. Interfacing of ADC with Microcontroller.  

12. Interfacing of DAC with Microcontroller.  

13. 
Interfacing Programmable Keyboard and Display Controller with 

Microcontroller. 
 

14. Sensor interfacing with Microcontroller.  

15. Stepper motor interfacing with Microcontroller.  

16. DC motor interfacing with Microcontroller.  

TOTAL: 60 PERIODS  

OUTCOMES  
 ̧ Ability to troubleshoot the problems in automotive electrical and electronics systems and to 

rectify. 

 ̧ Ability to understand the fundamentals behind the working on electronics systems. 

 ̧ Write Microcontroller programs for interfacing appropriate peripherals and execute them as 

applicable to automotive systems. 

 

                                LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS  

Sl.No. NAME OF THE EQUIPMENT  Quantity  

1. Batteries, hydrometer, refractometer, multimeter 3 No. each 

2. Starter motor, regulator, cutout relays 1 No. each 

3. Distributor, ignition coil, sparkplug 1 No. each 

4. Auto electrical wiring system 1 No. 

5. Electric horn and wiper motor 2 No. each 

6. Starter motor alternator test rig 1 No. 

7 Electric Two Wheeler 1 No. 

8. 8051 Microcontroller development Kit 10 Nos. 

9. ADC Interfacing Kit 3 Nos. 

10. DAC Interfacing Kit 3 Nos. 

11. Stepper Motor Interfacing Kit 3 Nos. 

12. DC Motor Interfacing Kit 3 Nos. 

13. Keyboard Interfacing Kit 3 Nos. 

14. Sensor Interfacing Kit 3 Nos. 

15. CRO 3 Nos. 



16. Stepper Motor & DC Motor 3 Nos. 

REFERENCES  

1. 
Judge. A.W., ñModern Electrical Equipment of Automobilesò, Chapman & Hall, London, 

1992.  

2. 
Robert N Brady "Automotive computers and Digital Instrumentation". A Reston Book, 

Prentice Hill, Eagle Wood Cliffs, New Jersey, 1988.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AE 18512  CAD/CAM LABORATORY  L  T P C 



  0 0 3 1.5 

OBJECTIVES:  

 ̧ To make the students to gain practical knowledge in handling 3D modeling software.   

 ̧ To make the students to understand the Part programming in CNC Machining and Turning 

Centre. 

LIST OF EXPERIMENTS   

I       3D GEOMETRIC MODELING  24 PERIODS 

1. Introduction of 3D Modeling software  

Creation of 3D assembly model of following machine elements using           

3D Modeling software 
 

2. Flange Coupling  

3. Screw Jack  

4. Universal Joint  

5. Piston  

6. Connecting Rod  

7. Crank Shaft  

8. Cam Shaft  

9. Clutch  

II  Manual Part Programming 21 PERIODS 
1. Part Programming - CNC Machining Centre  

 a) Linear Cutting  

 b) Circular Cutting  

 c) Cutter Radius Compensation  

 d) Canned Cycle Operation  

2. Part Programming - CNC Turning Centre  

 a) Straight, Taper and Radius Turning  

 b) Thread Cutting  

 c) Rough and Finish Turning Cycle  

 d) Drilling and Tapping Cycle  

TOTAL: 45 PERIODS  

OUTCOMES:  

 ̧ Students will be able to read the bill of materials and develop 3D parts and assembly for 

mechanical components. 

 ̧ Students will be able to read the bill of materials and develop 3D parts and assembly for 

automobile components. 

 ̧ Students will be able to develop CNC programming and perform Manufacturing using 

computer software. 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS  

S.No. Description of Equipment Quantity  

HARDWARE  

1.  Computer nodes 30 Nos. 

2.  Drafting and Modeling Softwares 30 Nos. 

3.  A3 size plotter 1 

4.  Laser Printer 1 

5.  CNC Lathe 1 

6.  CNC Milling 1 

SOFTWARE 

7.  
Any High end integrated modeling and manufacturing CAD / CAM 

software  
15 licenses  

8.  

CAM Software for machining centre and turning centre (CNC 

Programming and tool path simulation for FANUC / Sinumeric and 

Heidenhain controller)  

15 licenses  

9.  Licensed operating system  Adequate 

REFERENCES: 



1. Creo Parametric 4.0 Tutorial by Roger Toogood, SDC Publications. 

2. 
CAD / CAM Laboratory Manual Prepared by Department of Automobile Engineering, Sri 

Venkateswara College of Engineering. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AE18601 AUTOMOTIVE COMPONENTS DESIGN  L  T  P  C  



3                                   1   0   4  

OBJECTIVES:  
 ̧ To make the students understand the design concept and principles of various engine 

components. These concepts and principles are familiarized for design of engine 

components. 

 ̧ The student will be able to understand the fundamental principles involved in design of 

automotive chassis components, the complete design exercise and arrive at important 

dimensions of chassis components. 

(Use of Approved Design Data Book is permitted) 

UNIT I  DESIGN OF CYLINDER, PISTON AND CONNECTING ROD  12 
Fundamental of engineering design, choice of material for cylinder and piston, design of 

cylinder, piston. material for connecting rod, determining minimum length of connecting rod, 

small end design, shank design, design of big end cap bolts. 

UNIT II  DESIGN OF CRANKSHAFT AND FLYWHEEL  12 
Balancing of Internal Combustion engines, significance of firing order, material for crankshaft, 

design of crankshaft under bending and twisting, balancing weight calculations, development of 

short and long crank arms. 

Determination of engine flywheel mass for a given co- efficient of speed fluctuation, stresses on 

flywheel rim. Design of hubs and flywheel arm, turning moment diagram, flywheel materials. 

UNIT III  DESIGN OF CLUTCH AND GEAR BOX  12 
Design of single plate, multi-plate and cone clutch. 

Layout of different types of gearbox, gear train calculation, bearing load calculation and 

selection of bearings, Design of three speed and four speed gearboxes. 

UNIT IV  DRIVE LINE AND REAR AXLE  12 
Design of propeller shaft, final drive gearing, semi floating, three quarter floating, full floating   

and rear axle housings. 

UNIT V  VEHICLE FRAME AND SUSPENSION  12 
Study of loads, moments and stresses on frame members. Design of frame for passenger and 

commercial vehicle, design of leaf springs, coil springs and torsion bar springs. 

TOTAL (L : 45 + T : 15) : 60 PERIODS 

OUTCOMES:  
 ̧ Students will be able to understand the design considerations and procedure for cylinder, 

piston and connecting rod. 

 ̧ Students will be able to understand the design considerations and procedure for crankshaft 

and flywheel. 

 ̧ Students will know about the design considerations and procedure for clutch and gear box. 

 ̧ Students will be able to understand the design considerations and procedure for drive line 

and rear axle. 

 ̧ Students will be familiar with the detailed basic design aspects of vehicle frame and 

suspension system. 

TEXTBOOKS:  
1.  Bhandari V, ñDesign of Machine Elementsò, 3

rd
 Edition, Tata McGraw-Hill Book Co, 2016. 

2.  U.C. Jindal, ñMachine Designò, Pearson Education, 2013.  

REFERENCES:  

1.  
Richard G Budynas Richard Gordon Budynas, J.Keith Nisbett., ñShigley's Mechanical  

Engineering Designò, 10
th
 edition, Tata McGraw-Hill, 2015. 

2. 
R.S. Khurmi& J. K. Guptha, ñA Textbook of Machine Design, 34

th
 editionò, S. Chand  

publication, 2014. 
3. Giri, N.K., ñAutomobile Mechanicsớ, Khanna publishersò, New Delhi, 2007. 

4. Jain. R. K, ñMachine Designò, Khanna Publishersò, New Delhi, 2005. 

5. Dean Averns, ñAutomobile Chassis Designò, Illife Book Co., 2001. 

6. Heldt, P.M., ñAutomotive Chassisò, Chilton Book Co., 1992. 

 

 

 

AE18602 HYBRID AND ELECTRIC VEHICLES  L  T  P  C  



(COMMON TO AE &ME) 3                                   0   0  3  

OBJECTIVES:  

 ̧ The aim of this course is to make the students to know and understand the constructional 

and  working details about Hybrid and Electric Vehicles, energy storage devices, electrical 

drives and controllers. 

UNIT I  INTRODUCTION TO NEED FOR ALTERNATIVE SYSTEM  9  

History of electric and hybrid vehicles. Need of electric and hybrid vehicles ï comparative 

study of diesel, petrol, electric and hybrid vehicles, Limitations of electric vehicles, 

Specification of different electric and hybrid vehicles. 

UNIT II  ENERGY STORAGE DEVICES AND FUELL CELLS  9 

Electromechanical batteries, types of batteries ïlead acid batteries, nickel based batteries, 

lithium based batteries, electrochemical reactions, thermodynamic voltage, specific energy, 

specific power, energy efficiency and ultra-capacitors.  

Fuel Cell- fuel cell characteristics, fuel cell types - hydrogen fuel cell, connecting cell in series,  

water management in the Proton-Exchange Membrane (PEM) fuel cell and its thermal 

management. 

UNIT III  ELECTRIC VEHICLES   9 

Electric vehicle (EV) layout, performance of EVs, traction motor characteristics, tractive effort, 

transmission requirements, vehicle performance, energy consumption, advantage and 

limitations, specifications, system components, electronic control system, safety and challenges 

in EVs.  

UNIT IV  HYBRID VEHICLES  9  

Concepts of hybrid electric drive train, types, architecture of series and parallel hybrid electric 

drive train, merits and demerits, hybrid electric drive train design, mild and full hybrids, Plug-in 

Hybrid Electric Vehicles (PHEV) and range extended Hybrid Electric Vehicles (HEV).  

UNIT V  PROPULSION MOTORS AND CONTROLLERS  9 

Types of electric motors ï working principle of Alternate Current (AC) and Direct Current (DC) 

motors, Characteristic of shunt, series and compound,  types of DC motors - permanent magnet 

and separately exited DC motors, AC single phase and 3-phase motor, inverters, DC and AC 

motor speed controllers.  

TOTAL: 45 PERIODS  

OUTCOMES:  

 ̧ To know about the alternative systems for automobiles and the need for it. 

 ̧ To get familiarize about various energy storage devices and fuel cells. 

 ̧ Ability to understand the electric vehicle system. 

 ̧ Ability to understand the concepts of HEV, PHEV and its architecture. 

 ̧ To get fundamental knowledge of electric drive train and various controllers used in EV 

and HEV. 

TEXTBOOKS:  

1.  
Mehrdad Ehsani, ñModern Electric, Hybrid Electric and Fuel Cell Vehiclesò, CRC Press, 

2005. 

2. Iqbal Husain, ñElectric and Hybrid Vehicles-Design Fundamentalsò, CRC Press, 2003 

3. 
James Larminie and John Lowry, ñElectric Vehicle Technology Explainedò John Wiley & 

Sons, 2003. 

REFERENCES:  

1.  Lino Guzzella, ñVehicle Propulsion Systemò, Springer Publications, 2005. 

2. 
Ron HodKinson, ñLight Weight Electric/ Hybrid Vehicle Designò, Butterworth Heinemann 

Publication, 2005. 

 

 

 

 

 

 

AE18603 HUMAN RELATIONS, VALUES AND ETHICS  L T P C 



  4 0 0 4 

OBJECTIVES:  
 ̧ To learn the basics of value education. 

 ̧ To learn the importance of human values. 

 ̧ To know the basics of Engineering Ethics. 

 ̧ To learn the safety, responsibility and rights.  

 ̧ To study about Global issues. 

UNIT  I  INTRODUCTION TO VALUE EDUCATION  12 
Understanding Value Education - Self-exploration as the Process for Value Education 

Continuous Happiness and Prosperity ï the Basic Human Aspirations - Right Understanding, 

Relationship and physical Facilities - Happiness and Prosperity ï Current Scenario - Method to 

Fulfill the Basic Human Aspirations. 

UNIT  II  HUMAN VALUES  12 

Morals, values and Ethics ï Integrity ï Work ethic ï Service learning ï Civic virtue ï Respect 

for others ï Living peacefully ï Caring ï Sharing ï Honesty ï Courage ï Valuing timeï 

Cooperation ï Commitment ï Empathy ï Self confidence ï Character ï Spirituality. 

UNIT III  ENGINEERING ETHICS  12 
Senses of óEngineering Ethicsô ï Variety of moral issues ï Types of inquiry ï Moral dilemmas ï

Moral Autonomy ï Kohlbergôs theory ï Gilliganôs theory ï Consensus and Controversy ï 

Models of professional roles - Theories about right action ï Self-interest ï Customs and 

Religion. 

UNIT IV  SAFETY, RESPONSIBILITIES AND RIGHTS  12 
Safety and Risk - Assessment of Safety and Risk - Risk Benefit Analysis and Reducing Risk - 

Respect for Authority - Collective Bargaining - Confidentiality - Conflicts of Interest - 

Occupational Crime - Professional Rights - Employee Rights - Intellectual Property Rights (IPR) 

- Discrimination.  

UNIT V  GLOBAL ISSUES 12 
Multinational Corporations - Environmental Ethics - Global warming - Computer Ethics - 

Weapons Development - Engineers as Managers - Consulting Engineers - Engineers as Expert 

Witnesses and Advisors - Moral Leadership - Code of Conduct - Corporate Social 

Responsibility. 

TOTAL: 60 PERIODS  

OUTCOMES: 

The students will be able to : 

 ̧ Describe the importance of value education. 

 ̧ Briefly study the human values. 

 ̧ Understand the principles of Engineering Ethics. 

 ̧ Understand the importance of safety, responsibility and rights. 

 ̧ Aware about the global issues 

TEXTBOOKS:  

1. R R Gaur, R,Sangal, G.P Bagaria,  ñA Foundation Course in Value Educationò, 2009. 

2. 
Govindarajan M, Natarajan S, Senthil Kumar V. S, ñEngineering Ethicsò, Prentice Hall of 

India, New Delhi, 2004. 

3. 
Mike W. Martin and Roland Schinzinger, ñEthics in Engineeringò, Tata McGraw Hill, New 

Delhi, 2003. 

REFERENCES: 

1. 

Laura P. Hartman and Joe Desjardins, ñBusiness Ethics: Decision Making for Personal 

Integrity and Social Responsibilityò, Mc Graw Hill education, India Pvt. Ltd., New Delhi, 

2013. 

2. 
World Community Service Centre, ñValue Educationò, Vethathiri publications, Erode, 

2011.  

3. 
Charles E. Harris, Michael S. Pritchard and Michael J. Rabins, ñEngineering Ethics ï 

Concepts and Casesò, Cengage Learning, 2009.  

4. Charles B. Fleddermann, ñEngineering Ethicsò, Pearson Prentice Hall, New Jersey, 2004. 



5. A.N. Tripathy, ñHuman Valuesò, New Age International Publishers, 2003. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AE18604  VEHICLE DESIGN DATA CHARACTERISTICS   L  T   P  C  



  3 1  0  4 

OBJECTIVES:  

¶ Students have to collect important technical specifications of an automobile from 

Automobile Journals and keeping this, as a guide, they have to calculate and tabulate 

various vehicle performance parameters and design parameters and to draw curves using 

these data. 

UNIT I  INTRODUCTION  12 
Assumptions to be made in designing a vehicle Range of values for Gross Vehicle Weight, 

Frontal Area, maximum speed, maximum acceleration, gradability in different gears, Basics of 

Automobile Design, Design variables and operating variables affecting performance and 

emission. 

UNIT II  RESISTANCE TO VEHICLE MOTION  12 
Calculation, Tabulation and Plotting of Curves for Air and Rolling Resistances at various 

vehicles speeds, Calculation and Plotting of Driving force, Power requirement for different loads 

and acceleration, Maximum Power calculation. 

UNIT III  PERFORMANCE CURVES ï I  12 
Calculation, Tabulation and Plotting of Torque and Mechanical Efficiency for different vehicle 

speeds, Interpolation of Pressure ï Volume diagram, Calculation of frictional Mean Effective 

Pressure, Calculation of Engine Cubic Capacity, Bore and Stroke Length, Calculation of Power 

and torque curve. 

UNIT IV  PERFORMANCE CURVES ï II  12 
Connecting rod length to Crank Radius Ratio, Plotting of Piston Velocity and Acceleration 

against Crank Angle, Plotting Gas force, Inertia force and Resultant force against Crank Angle, 

Turning Moment and Side Thrust against Crank Angle. 

UNIT V  GEAR RATIOS  12 
Requirements of Gear box, Determination of Gear Ratios, Acceleration and Gradability, Typical 

Problems on Vehicle performance. 

TOTAL (L : 45 + T : 15) : 60 PERIODS 

OUTCOMES:  

¶ Students will know the basic design assumptions of vehicle. 

¶ Students will be familiarized about various resistances acting on the vehicle. 

¶ Students will be able to interpret the performance characteristics of IC engines. 

¶ Students will understand the effect of Piston Velocity and Acceleration against Crank 

angle and performance characteristic of forces and moments acting on the piston. 

¶ Students will be able to design Gearbox for the vehicle. 

TEXTBOOKS:  
1.  Giri. N. K., ñAutomotive Mechanicsò, Khanna Publishers, New Delhi, 2008. 

2.  
Heldt, P.M., ñHigh Speed Combustion Enginesò, Oxford and I.B.H. Publishing Co., 

Kolkata, 2002. 

REFERENCES: 

1.  Ganesan V., ñInternal Combustion Enginesò, Fourth Edition, Tata McGraw Hill, 2017. 

2. Gupta. R.B., ñAutomobile Engineeringò, Sathya Prakashan, 1
st
 edition, 2016. 

3. 
Thomas Bevan, ñTheory of Machinesò, CBS Publishers and Distributors, 3

rd
 edition, 

2009. 

 

 

 

 

 

 

 

 

 

 

AE18611 COMPREHENSION 

 
L  T

  
P

  
C  



0                                                               0  2  1 

OBJECTIVES:  
The student should be made to 

 ̧ To encourage the students to comprehend the knowledge acquired from the first 
Semester to Sixth Semester of B.E Degree Course through periodic exercise. 

METHOD OF EVALUATION  

The students will be assessed 100% internally through weekly test with objective type questions 

on all the subject related topics. 

                                                         TOTAL: 30 PERIODS 

OUTCOMES:  
 ̧ Ability to understand and comprehend any given problem related to mechanical engineering 

field. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



HS18561 INTERVIEW AND CAREER SKILLS LABORATORY  L  T  P  C  

                                                                                                                            0                                   0  3 2 

OBJECTIVES:  

¶ To enable learners to build confidence and enhance their language proficiency.  

¶ To expose learners to the use of professional English.  

¶ To equip them with employability skills. 

¶ To expose learners to build entrepreneurship skills. 

UNIT I  LISTENING AND SPEAKING SKILLS  12  

Conversation Skills ï Types - Small Talk, Face-to-Face and Telephonic, Formal and Informal 

Conversations ï Skills in presenting ideas and collating information during Conference Calls 

(one ïto-one and technical group / team) ï Academic and Workplace Situations ï Conversing 

with Faculty/Visiting Faculty/Guests/Officials/Employers and Employees ï Group Discussion ï 

Etiquette and Dos and Donôts, Turn-taking ïPresentation Skills ï Seminars and Projects using 

Digital Tools; Mock Interview ï Etiquette and Dos and Donôts ï Audio-Visual interface for 

enhancement of Listening and Speaking Skills. 

UNIT II  READING / SPEED READING,CRITICAL THINKING AND 

WRITING SKILLS  

12 

Reading Comprehension ï General and Scientific Texts/Articles/Case Studies from different or 

relevant fields of study for analysis and critical thinking; Employability Skills ï Writing Job 

Applications ï Cover Letter accompanying Résumé ï Types of Business Letters and Email 

Writing and Etiquette; Writing Reports ï Statement of Purpose ï Writing Articles for 

Publication Style and Format ï Creating Blogs or Company Profiles ï Speed Reading of 

Voluminous Reports / Documents and Exacting Necessary Information and Abstract 

Preparation including Dissemination. 

UNIT III  ENGLISH FOR PROFESSIONAL EXAMINATIONS   12 

Sentences, Paragraphs and Reading Comprehension ï Vocabulary Building ï General and 

Technical Terms ï Contextual Meaning ï Spelling ï Subject-Specific Words ï Usage and User-

Specific Terminology. 

UNIT IV  ENTREPRENEURSHIP SKILLS  9  

Introduction to Entrepreneurship; Developing Leadership Qualities and Team Work; Goal 

Setting and Real-Life Scenarios; Fundamentals of Entrepreneurial Skills ï Marketing Strategies 

- Microcosmic and Macrocosmic Levels of Product Sales and Survey ï Sector / Industry 

Appraisal and Appreciation (Review and Understanding State of the Nation / Economy / 

Environment / Sector Reports Published) - Interaction & Understanding Role of Multi-Lateral 

Financial / Institutional / Industrial Agencies such as World Bank, ADB, UNDP, CII etc. 

TOTAL (P:45): 45 PERIODS  

 

TEACHING METHODS:  

1. To be totally learner-centric with minimum teacher intervention as the course revolves 

around practice. 

2. Suitable audio/video samples from Podcast/YouTube to be used for illustrative purposes. 

3. Portfolio approach for writing to be followed. Learners are to be encouraged to blog, tweet, 

text and email employing appropriate language. 

4. GD/Interview/Role Play/Debate could be conducted off the laboratory (in a regular 

classroom) but learners are to be exposed to telephonic interview and video conferencing. 

5. Learners are to be assigned to read/write/listen/view materials outside the classroom as well 

for gaining proficiency and better participation in the class. 

6. Learners to form team(s), select a module of external Industrial / Institutional interaction 

and prepare a short thesis/project proposal. 

 

 

 

 



OUTCOMES:  

At the end of the course, learners should be able to  

¶ Take international examination such as IELTS and TOEFL 

¶ Make presentations and Participate in Group Discussions. 

¶ Successfully answer questions in interviews. 

REFERENCES:  

1.  Business English Certificate Materials, Cambridge UniversityPress. 

2. 
Graded Examinations in Spoken English and Spoken English for Work downloadable 

materials from Trinity College,London. 

3. 
International English Language Testing System Practice Tests, Cambridge University 

Press. 

4. Interactive Multimedia Programs on Managing Time and Stress. 

5. Personality Development (CD-ROM), Times Multimedia,Mumbai. 

WEB SOURCES: 

1. http://www.slideshare.net/rohitjsh/presentation-on-groupdiscussion 

2. http://www.washington.edu/doit/TeamN/present_tips.html 

3. http://www.oxforddictionaries.com/words/writing-jobapplications 

4. http://www.kent.ac.uk/careers/cv/coveringletters.htm 

5. http://www.mindtools.com/pages/article/newCDV_34.html 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AE18612 
 SIMULATION OF ENGINE AND CHASSIS COMPONENETS 

LABORATORY  
L  T P C 

  0 0 4 2 

OBJECTIVES:  

 ̧ To expose the students to different applications of simulation and analysis tools.  

 ̧ To familiarize the students to use modeling software to model engine components and 

chassis design. 

LIST OF EXPERIMENTS   

1. 1

. 

Mathematical modeling and simulation of  a simple vehicle system considering 

tractive effort and inertia force only.  

2. 2

. 

Mathematical modeling and simulation of  a vehicle considering various forces 

such as rolling resistance, air resistance, gradient resistance, acting on the vehicle 

during acceleration. 
 

3.  
Mathematical modeling and simulation of simple transmission system by using 

newtonôs second law.  

4.  Modeling and analysis of piston with different loads in the top end.  

5.  
Modeling and analysis of connecting rod with different loads in the bigger and 

smaller ends. 
 

6.  Modeling and analysis of crank shaft with different loads in the both the ends.  

7.  
Modeling and analysis of Engine cylinder head with different temperature in inner 

side of the cylinder. 
 

8.  Modeling and analysis of clutch plate with different loads in the contact surface.  

9.  Modeling and analysis of gear box with different loads in the contact surface.  

10.  
Modeling and analysis of chassis frame with different loads on the surface and 

fixed points. 
 

TOTAL: 60 PERIODS  

OUTCOMES:  

 ̧ Students will be able to simulate single and multi degree systems using MATLAB 

simulation software. 

 ̧ Students will be able to demonstrate structural and thermal analysis for various engine 

components using analysis software. 

 ̧ Students will be able to demonstrate structural and thermal analysis for various chassis 

components using analysis software. 

                                LIST OF EQUIPMENT FOR A BATCH OF 3 0 STUDENTS 

10.  Computer nodes 30 Nos 

11.  Drafting and Modeling Softwares 30 Nos 

12.  Ansys Software 30 Nos 

13.  MATLAB  SIMULINK software 30 Nos 

REFERENCES: 

1. Shailendra Jain, ñModeling & Simulation using MATLAB - Simulinkò Wiley, 2011. 

2.  Kent Lawrence, ñANSYS Workbench Tutorial Release 13ò SDC Publications, 2011. 

3. Dean Averns, "Automobile Chassis Design", Illife Book Co., 2001. 

 

 

 



AE18701       MOBILITY ENGINEERING MANAGEMENT  L  T  P  C  

4 0   0  4 

OBJECTIVES:  
 ̧ To make the students understand the importance of managing different transport systems. 

 ̧ To gain knowledge about motor vehicle act. 

UNIT I  INTRODUCTION  12 
Personnel management; objectives and functions of personnel management, industrial and 

organizational psychology, industrial sociology, application of sociology, industrial relations, 

introduction to personality disorders. Selection process - stages of selection, employment tests, 

interviewing, training objectives, advantages, methods of training, training methods, 

psychological tests. 

UNIT II  TRANSPORT SYSTEMS 12 
Introduction to various transport systems, selection of transport mode, Types of motor vehicles, 

advantages of motor transport, recent developments in transport sector, Road transport and 

highways - administrative units, powers and duties of employees, organizational setup, Structure 

of fleet management, optimum utilization of fleet. 

UNIT III  SCHEDULING AND FARE STRUCTURE  12 
Principal features of operating costs for transport vehicles with examples of estimating the costs, 

Fare structure and method of drawing up of a fare table, Various types of fare collecting 

methods, Basic factors of bus scheduling. Problems on bus scheduling. 

UNIT IV  MOTOR VEHICLE ACT  12 
Registration of motor vehicles, traffic signs, fitness certificate, permit, motor vehicle insurance 

policies, Transfer of ownership, transfer of vehicles from state to state, Principles of driving, 

driving procedure, types of driving licenses, Licensing of conductors, Description of vehicles 

and Constructional regulations - tanker, tipper, delivery van, power wagons, recovery van and 

fire fighting vehicles, spread over, running time, test for competence to drive. 

UNIT V  MAINTENANCE  12 
Preventive maintenance system in transport industry, general layout of modern service station, 

tyre maintenance procedures, causes for uneven tyre wear, remedies, maintenance procedure for 

better fuel economy, Design of bus depot layout. 

TOTAL: 60 PERIODS 

OUTCOMES:  
 ̧ Students will know about different aspects of personnel management related to 

organization. 

 ̧ Students will understand the different types of transport systems and management. 

 ̧ Students will be able to prepare bus schedule and and fare structure. 

 ̧ Students will know about the motor vehicle act. 

 ̧ Students will gain knowledge in the the maintenance aspects of transport system. 

TEXTBOOKS:  

1.  
Khilery. V.S. and Dr. Satpal Sharma, ñMotor Vehicle Act and Transport Managementò, 1

st
 

edition, Ishan Publications, India, 2016. 

2.  Kitchin. L.D., ñBus Operationò, III edition, Illiffee and Sons Co., London, 1992. 

3. John Duke, ñFleet Managementò, McGraw-Hill Co, USA, 1984. 

REFERENCES:  

1.  Indian Motor Vehicle Act, 2019. 

2. Joel Levitt, ñBasics of Fleet Maintenanceò, Paperback, 2010. 

3. Edmund J Gubbins, ñManaging Transport Operationsò, 3
rd

 Edition, Kogan Page, 2009. 

 

 

 

 

 

 

 

 



AE18702  VEHICLE DYNAMICS  L  T

  
P  C  

 3  1 0 4 

OBJECTIVES:  

¶ To know about the application of basic mechanics principles for dynamic analysis of 

vehicles.  

UNITI                                LONGITUDINAL DYNAMICS AND CONTROL     12 
Definitions, Modeling and Simulation, Global and Vehicle Coordinate System, Aerodynamic 

forces and moments, Equation of motion, Load distribution for three wheeler and four wheeler, 

Calculation of Maximum acceleration, Reaction forces for Different drives, Braking and Driving 

torque, Prediction of Vehicle performance, Anti-lock Braking System (ABS), Stability control, 

Traction control, Development of linear model using computer software. 

UNIT II  CONCEPT OF VIBRATION  12  
Free, Forced, Undamped and Damped Vibration, Response Analysis of Single Degrees of 

Freedom (DOF), Two DOF, Multi DOF, Magnification factor, Transmissibility, Vibration 

absorber, Vibration measuring instruments, Torsional vibration, Critical speed, Development of 

linear model using computer software.  

UNIT III  VERTICAL DYNAMICS  12  
Human response to vibration, Sources of Vibration, Design and analysis of Passive, Semi-active 

and Active suspension using Quarter car, Half car and Full car model, Influence of suspension 

stiffness, suspension damping, and tire stiffness, Control law for Linear Quadratic Regulator 

(LQR), H-Infinite, Skyhook damping, Air suspension system and their properties, Development 

of linear model using computer software.  

UNIT IV  TIR ES 12  
Tire forces and moments, Tire structure, Longitudinal and Lateral force at various slip angles, 

rolling resistance, Tractive and cornering property of tire, Performance of tire on wet surface, 

Ride property of tires, Magic formulae of tire model, Estimation of tire road friction, Test on 

Various road surfaces, Tire vibration, Development of linear model using computer software. 

UNIT V  LATERAL DYNAMICS  12  
Steady state handling characteristics, Steady state response to steering input, Testing of handling 

characteristics, Transient response characteristics, Direction control of vehicles, Roll center, Roll 

axis, Vehicle under side forces, Stability of vehicle on banked road and during turn, Effect of 

suspension on cornering, Development of linear model using computer software. 

TOTAL (L:45 + T:15): 60 PERIODS  

OUTCOMES:  

¶ Students will be able to understand the stability of vehicles, prediction of vehicle 

performance and effects on braking and driving torque.  

¶ Students will be familiar with the fundamentals of vehicle vibrations - free, forced and 

damped vibrations.  

¶ Students will be able to design vehicle suspension system and its control methods. 

¶ Students will be able to understand the effect of tyres dynamics. 

¶ Students will be familiar with the vehicle handling characteristics and its effects.  

TEXTBOOKS:  
1.  Singiresu S. Rao, ñMechanical Vibrationsò, 5

th
 Edition, Prentice Hall, 2010. 

2. Rajesh Rajamani, ñVehicle Dynamics and Controlò, 1
st
 edition, Springer, 2005. 

3. Wong. J. Y., ñTheory of Ground Vehiclesò, 3
rd

 Edition, Wiley-Interscience, 2001. 

4. 
Thomas D. Gillespie, ñFundamentals of Vehicle Dynamicsò, Society of Automotive 

Engineers Inc, 1992.  

REFERENCES:  

1.  
NakhaieJazar. G., ñVehicle Dynamics: Theory and Applicationò, 1

st
 edition, Springer, 

2008. 

2. Hans B Pacejka, ñTire and Vehicle Dynamicsò, 2
nd

 edition, SAE International, 2005. 

3. Dean Karnopp, ñVehicle Stabilityò, 1
st
 edition, Marcel Dekker, 2004. 

4. 
Michael Blundell & Damian Harty, ñThe Multibody Systems Approach to Vehicle 

Dynamicsò, Elsevier Limited, 2004. 

 



AE18703 VEHICLE MAINTENANCE  L  T  P  C  

4 0   0  4 

OBJECTIVES:  
 ̧ To understand the importance and service procedure used in an automotive service station. 

 ̧ To understand the maintenance procedure involved in different automotive sub assemblies. 

UNIT I  MAINTENANCE, WORKSHOP PRACTICES, SAFETY AND 

TOOLS 
12 

Maintenance ï Need, importance, primary and secondary functions, policies, classification of 

maintenance work,,vehicle insurance, basic problem diagnosis, automotive service  procedures, 

Workshop operations, preparation of workshop forms, vehicle identification number. Safety ï 

personnel, machines and equipment, vehicles, fire safety, first aid. Basic tools, special service 

tools, measuring instruments, condition checking of seals, gaskets and sealants. 

UNIT II  ENGINE AND ENGINE SUBSYSTEM MAINTENANCE  12 
General engine service, dismantling of engine components, engine repair, working on the 

underside, front, top, ancillaries, service of basic engine parts, cooling and lubricating system, 

fuel system, intake and exhaust system, electrical system, electronic fuel injection and engine 

management service, fault diagnosis, servicing emission controls. 

UNIT III  TRANSMISSION AND DRIVELINE MAINTENANCE  12 

Clutch- general checks, adjustment and service, dismantling, identifying, checking and 

reassembling transmission, transaxle, road testing, removing and replacing propeller shaft, 

servicing of cross and yoke joint and constant velocity joints, rear axle service points, removing 

axle shaft and bearings, servicing differential assemblies, fault diagnosis, maintenance and 

service of automatic transmission. 

UNIT IV  
STEERING, BRAKE, SUSPENSION, TYRE AND WHEEL 

MAINTENANCE  
12 

Inspection, maintenance and service of steering linkage, steering column, Rack and pinion 

steering, Recirculating ball steering service- Worm type steering, power steering system. Drum 

brake, Disc brake, Parking brake. Bleeding of brakes. Inspection, maintenance and service of Mc 

person strut, coil spring, leaf spring, shock absorbers. Inspection, maintenance and service of 

tyres and wheels, Tyre rotation, Tyre wear indicator, Wheel balancing. 

UNIT V  AUTO ELECTRICAL AND AIR CONDITIOING MAINTENANCE  12 
Starting system, charging system and body electrical, fault diagnosis using scan tools, Theory of 

automotive air-conditioning refrigerants, maintenance of air conditioning parts like compressor, 

condenser, expansion valve, and evaporator, replacement of hoses, leak detection, AC Charging, 

fault diagnosis. 

TOTAL: 60 PERIODS 

OUTCOMES:  
 ̧ Students will be familiar with the types of maintenance, workshop operations and different 

records  used workshops. 

 ̧ Students will be able to know the procedure for dismantling, assembling and servicing of 

engine components and also the engine sub systems. 

 ̧ Students will be familiar with the maintenance of transmission and drive line components 

 ̧ Students understand the maintenance procedure of chassis components. 

 ̧ Students understand the testing methods of electrical and air conditioning components. 

TEXTBOOKS:  

1.  
William H Crouse, Donald L Anglin, ñAutomotive Mechanicsò, 10

th
 edition, McGraw Hill 

Education, 2017. 

2.  Ed May, ñAutomotive Mechanics - Volume Oneò, Mc Graw Hill Publications, 2003. 

3. Ed May, ñAutomotive Mechanics - Volume Twoò, Mc Graw Hill Publications, 2003. 

4. Vehicle Service Manuals of reputed manufacturers. 

REFERENCES:  

1.  Robert Bosch, ñAutomotive Handbookò, 10
th
 edition, 2018. 

2. Kohli P.L., ñAutomotive Electrical Equipmentò, McGraw Hill Education, 2017. 

3. Newton Steeds and Garret, "Motor Vehicles", 13
th
 Edition, Butterworth, London, 2005. 

 



AE18704 MOTORS AND CONTROLS FOR HYBRID AND 

ELECTRIC VEHICLES  
L  T P C 

  3 0 0 3 

       

COURSE OBJECTIVES  
1 To understand Modern Electrical drive system and drive dynamics. 

2 To understand the Construction, control and Braking of DC and BLDC Motor. 

3 To understand the Construction, control and Braking of Induction Motor drive  

4 To understand the Construction, control and Braking of Synchronous Reluctance Motor 

5 To study Constructional feature, importance of control and Braking of special electric 

machines. 

 

UNIT  I  Modern Electrical Drives and Principles 9  
 

Choice of electric propulsion system, block diagram of EV propulsion system, Electromagnetic 

Torque Control Principles, single motor and multi-motor configurations, fixed & variable geared 

transmission, In-wheel motor configuration, classification of EV motors,  Sizing and Comparison 

of Electric Motors for EV applications. 

 

UNIT  II  DC and BLDC Motor  9 
 

DC Series, Speed Control and Braking, traction application, DC motors with Permanent 

Magnets, Out-runner type BLDC Motor In-runner type BLDC Motor and its transmission 

system. Torque Equation, Speed-Torque Characteristics, Speed Control and Braking, Simulation 

of BLDC motor for two wheeler tractive effort. 

 

UNIT III  Induction Motor Drive  9 

 

Three Phase Inverter Based Induction Motor Drive, Speed Control of Induction Motor, Field 

oriented control, Adaptive Control, Model Reference Adaptive Control (MARS), Sliding mode 

Control, Configuration of HEV (Series, Parallel, Series-parallel &Complex), Power Flow 

control, Examples. Power flow control in all HEV configurations, Examples of HEV system 

performance. 

 

UNIT IV  PMSM and Synchronous Reluctance Motor 9 
 

PMSM -Constructional features ï Principle of operation,Torque equation-Drive circuits of 

Synchronous Reluctance Motor, Speed- torque Characteristics, Speed Control and Braking. 

 

Introduction - Constructional features of Synchronous Reluctance Motorï Principle of operation 

ïReluctance torque, Torque equation-Drive circuits of Synchronous Reluctance Motor, Speed- 

torque Characteristics, Speed Control and Braking. Comparison of PMSM, and SyRM for 

electric tractive effort. 

 

 

UNIT V  Auxiliary Electrical Machines in EVs 9 
 

Power Windows,Sun roof, Wiper-Motors and its control. Cooling system, Air-conditioner 

system and its control. Control view mirrors. 

 

TOTAL : 45 PERIODS 

CO                                        COURSE OUTCOMES  

1 Ability to understand the concept of Electric drive system 

2 Ability to Model and Control of DC and BLDC motor.  

3 Ability to Model and Control of Induction motor. 



4 Ability to Model and Control of Synchronous reluctance motor. 

5 Ability to understand special electrical machines principle, Control and its braking circuit. 

 

TEXTBOOKS  

 

1 Rik De Doncker, Duco W.J. Pulle, Andr® Veltman, ñAdvanced Electrical Drives -

Analysis, Modeling, Controlò, Springer 2011. 

2 Ned Mohan, ñAdvanced Electric Drives-Analysis, Control, and Modeling Using 

MATLAB/Simulinkò, Wiley 2014 

3 P.C. Krause, O. Wasynczuk, and S. D. Sudhoff, ñAnalysis of Electric Machineryò, 

McGraw-Hill Book Company, 1986. 

 

REFERENCES  

 

1 R. Krishnan, ñElectric Motor Drives: Modeling, Analysis and Controlò, Prentice Hall.2002. 

2 P. S. Bhimbra, ñGeneralized Theory of Electric Machinesò, Khanna Publication.2006 

3 B. K. Bose, ñModern Power Electronics and AC Drivesò, Pearson Education, 2011. 

4 E.G. Janardanan, óSpecial Electrical Machinesô, PHI learning Private Limited, Delhi, 2014. 

5 T.J.E. Miller, óBrushless Permanent Magnet and Reluctance Motor Drivesô, Clarendon 

Press,Oxford, 1989. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AE18711 DESIGN PROJECT L  T  P  C  

0                                   0  4  2  

OBJECTIVES:  

¶ The main objective is to give an opportunity to the student to get hands on training in the 

fabrication of one or more components of a complete working model, which is designed 

by them. 

GUIDELINE FOR REVIEW AND EVALUATION  

The students may be grouped into 2 to 3 and work under a project supervisor. The device/ 

system/component(s) to be fabricated may be decided in consultation with the supervisor and if 

possible with an industry. A project report to be submitted by the group and the fabricated 

model, which will be reviewed and evaluated for internal assessment by a Committee 

constituted by the Head of the Department. At the end of the semester examination the project 

work is evaluated based on oral presentation and the project report jointly by external and 

internal examiners constituted by the Head of the Department. 

TOTAL: 60 PERIODS  

OUTCOMES:  

¶ To initiate and motivate the students to come out with innovative ideas for different 

applications. 

¶ To create an environment to convert the ideas into design of prototype for useful 

industrial, agricultural and social applications. 

¶ To create an environment to convert the design into manufacturing of prototype for 

useful industrial, agricultural and social applications. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AE18712 VEHICLE SIMULATION LABORATORY  L  T P C 
  0 0 4 2 

OBJECTIVES:  

 ̧ To apply simulation-software on a vehicle subsystem to determine the response of the 

vehicle for various inputs. 

LIST OF EXPERIMENTS   

1. Determination of vehicle velocity dependent resistive force coefficients.  

2. 
Modeling and simulation of single degree of freedom system of a vehicle with 

damper and without damper 
 

3. 
Modeling and simulation of two ï degree of freedom system of a vehicle during 

pitching and bouncing 
 

4. 
Modeling and simulation of multi degrees of freedom of a Quarter car and half 

car model. 
 

5. 
Modeling and simulation of simple longitudinal dynamics model of a vehicle 

which is subjected to various forces 
 

6. 
Modeling and simulation of a bicycle model vehicle steady state handling 

characteristics. 
 

7. Modeling and simulation of transient handling characteristics of a vehicle.  

8. Modeling and simulation of automotive braking system.  

9. Modeling and simulation of load transfer effect during braking and acceleration.  

10. Modeling and simulation of simple automotive steering system.  

TOTAL: 60 PERIODS  

OUTCOMES:  

 ̧ Students will able to develop a mathematical modeling for vehicle subsystems to determine 

the response of the vehicle for various inputs. 

 

                                LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS  

1 Computer Nodes 

 
30 Nos. 

2 MATLAB  SIMULINK software 30 Nos. 

REFERENCES: 

1. Wong. J. Y., ñTheory of Ground Vehiclesò, 3rd Edition, Wiley-Interscience, 2001. 

2. 
U. Kiencke, L.Nielsen, ñAutomotive control systems for engine, driveline and vehicleò, 

Springer, SAE International,USA, 2000. 

3. 
Thomas D. Gillespie, ñFundamentals of Vehicle Dynamicsò, Society of Automotive 

Engineers Inc, 1992.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AE18713 VEHICLE TESTING AND MAINTENANCE LABORATORY  L  T P C 
  0 0 4 2 

OBJECTIVES:  

 ̧ To train the students to conduct performance test on Two/Three and Four wheelers. 

 ̧ Ability to identify the faults and knowledge on maintenance of vehicles. 

 

LIST OF EXPERIMENTS   

1. Performance test of a two wheeler using chassis dynamometer.  

2. Performance test of a Four wheeler using chassis dynamometer.  

3. Performance test on shock absorber.  

4. Performance test on coil spring.  

5. Two wheeler chain test.  

6. Engine fault diagnosis using scan tool.  

7. Calibration of Fuel pump. 

 
 

8. Fault diagnosis and service of Electrical system like battery, starting system, 

charging system, lighting system etc.  

 

 

9. Computerized wheel alignment machine study and practice. 

 
 

10. Practice the following: 

1. Head light focusing test 

2. Wheel bearings tightening and adjustment. 

3. Removal and fitting of tire and tube.  

4.  Adjustment of pedal play in clutch, brake, hand brake lever and steering     

wheel play. 

 

 

 

 

 

TOTAL: 60 PERIODS  

OUTCOMES:  

 ̧ Ability to assemble the engine components and conduct performance test on two and three 

wheelers.  

 ̧ Ability to identify the faults and knowledge on maintenance. 

 

                LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS  

 

1. Two/Three and Four wheeler Chassis Dynamometer  1 No.  

2. Coil spring test rig  1 No.  

3. Chain tension test rig  1 No.  

4. Shock absorber test rig  1 No.  

5. Engine Analyzer  1 No. 

6. Cylinder compression pressure gauge  1 No. 

7. Vacuum gauge  1 No. 

8. Spark plug cleaner and tester  1 No. 

9. Cam angle and rpm tester  1 No. 

10. Tachometer  1 No. 

11. Wheel alignment apparatus  1 No. 

12. Tyre remover  1 No. 

13. Bearing puller  1 No. 

14. Head light alignment gauge  1 No. 

15. Service manuals of petrol, diesel engines  1 No. 

16. Fuel injection calibration test bench with nozzle tester  1 No. 

17. HRD tester, Clamp on meter, Hydrometer  1 No. 

 

 

 



 

REFERENCES 

 
1. 

Ed May, "Automotive Mechanics Volume One" and Two, McGraw Hill Publications, 

2003. 

 2. Irving,P.E.," Motor cycle Engineering", Temple Press Book, London, 1992.  

3. Vehicle Service Manuals of reputed manufacturers.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AE18811 PROJECT WORK  L  T  P  C  

0                                   0  24 12 

OBJECTIVES:  

¶ To develop the ability to solve a specific problem right from its identification and 

literature review till the successful solution of the same.   

¶ To train the students in preparing project reports and to face reviews and viva voce 

examination. 

GUIDELINE FOR REVIEW AND EVALUATION  

The students in a group of 2 to 3 works on a topic approved by the head of the department under 

the guidance of a faculty member and prepares a project report after completing the work to the 

satisfaction of the supervisor. The progress of the project is evaluated based on a minimum of 

three reviews. The review committee may be constituted by the Head of the Department. A 

project report is required at the end of the semester. The project work is evaluated based on oral 

presentation and the project report jointly by external and internal examiners constituted by the 

Head of the Department. 

TOTAL: 3 60 PERIODS  

OUTCOMES:  

¶ On completion of the project work students will be in a position to take up any 

challenging practical problems and find solution by formulating proper methodology. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



AE18001          ADVANCED THEORY OF IC ENGINES  L  T  P  C  

  3 0 0 3 

OBJECTIVES:  
 ̧ Knowledge in usage of software for simulating the performance of IC engines.  

 ̧ Acquiring ability to simulate the various types combustion processes of IC engines.  

 ̧ Knowledge in performance simulation of IC engines.  

UNIT I  COMBUSTION OF FUELS  9  
Chemical composition and molecular structure of hydrocarbon fuels, combustion stoichiometry 

of hydrocarbon fuels - chemical energy and heat of reaction calculations - chemical equilibrium 

and adiabatic flame temperature calculation, Theory of SI and CI engine combustion ï Flame 

velocity and area of flame front, Fuel spray characteristics - droplet size, depth of penetration and 

atomization.  

UNIT II  ENGINE CYCLE ANALYSIS  8  
Ideal air, fuel air cycle and actual cycle analysis, Progressive combustion analysis in SI engines, 

Parametric studies on work output, efficiency and other engine performance.  

UNIT III  COMBUSTION MODELLING  10  
Basic concepts of engine simulation - Governing equations, Classification of engine models-

Thermodynamic models for Intake and exhaust flow process - Quasi steady flow - Filling and 

emptying - Gas dynamic Models, Thermodynamic based in cylinder models for SI engine and CI 

engines.  

UNIT IV  NON-CONVENTIONAL IC ENGINES  9  
Concept of L.H.R. engine and its recent developments, Variable compression ratio engine and its 

use in engine research, Wankel rotary combustion engine, Dual fuel engine concept for multi fuel 

usage in CI engines - performance studies on dual fuel engine, Free piston engine, Stratified 

charge and lean burn engines. Locomotive and marine engines.  

UNIT V  COMBUSTION ANALYSIS IN IC ENGINES  9  
Photographic studies of combustion processes - Analysis of Pressure crank angle diagrams in SI 

and CI engines. Knock study for Pressure crank angle histories, Apparent heat release rate and 

Wiebeôs law analysis for combustion, Calculation of Ignition delay and combustion duration, Hot 

wire and laser Doppler anemometry and velocimetry for flow and combustion analysis in IC 

engines.  

TOTAL: 45 PERIODS  

OUTCOMES:  
At the end of the course, the student will be able to  

 ̧ understand the combustion stoichiometry. 

 ̧ perform the engine cycle analysis. 

 ̧ perform combustion modelling of SI and CI engines. 

 ̧ understand the different types of non-conventional engines. 

 ̧ perform the combustion analysis in IC engines. 

TEXTBOOKS:  

1. 
Heywood,J.B., ñInternal Combustion Engine Fundamentalsò, 2

nd
 edition, McGraw Hill Book 

Co., 2018. 

2. 
Ganesan.V., ñInternal combustion enginesò, 4

th
 edition, Tata McGraw Hill Publishing Co., 

2012.  

3. 
Ganesan.V. ñComputer Simulation of Spark Ignition Engine Processesò, Universities Press 

(I) Ltd, Hyderabad, 2001. 

REFERENCES:  

1.  
Ramalingam. K.K., ñInternal Combustion Engineò, 3

rd
 edition, Scitech publications, 

Chennai, 2016.  

2.  
Ganesan,V., ñComputer Simulation of Compression - Ignition Engine Processesò, 

Universities Press (India) Ltd., Hyderabad, 2000.  

3.  
Benson,R.S., Whitehouse, N.D., ñInternal Combustion Enginesò, Pergamon Press, Oxford, 

1979.  

 

 

 



AE18003 ALTERNATIVE FUELS  AND ENERGY SYSTEMS L  T  P  C  

  3 0 0 3 

OBJECTIVES:  
 ̧ To know about the production methods and usage of different alternative fuels in IC engines. 

 ̧ To understand the the recent advancements available in the alternative energy systems. 

UNIT I  ALCOHOLS AS FUELS 9  
Alternative fuels ï Introduction, need and availability, Alcohols as fuel - production methods - 

properties - methods of using alcohols in CI and SI engines, blending, dual fuel operation, surface 

ignition and oxygenated additives, Performance, emission and combustion characteristics in CI 

and SI engines. 

UNIT II  VEGETABLE OILS AS FUELS  9 
Vegetable oils ï types and properties, different methods of using vegetable oils in engines ï 

blending, preheating, transesterification and emulsification, Performance, emission and 

combustion characteristics in diesel engines. 

UNIT III  HYDROGEN AS ENGINE FUEL  9 
Hydrogen - combustive properties, production methods, problems associated with hydrogen as 

fuel and solutions, different methods of using hydrogen in SI and CI engines, Performance, 

emission and combustion analysis in engines. Hydrogen storage, safety aspects of hydrogen. 

UNIT IV  BIOGAS, NATURAL GAS AND LPG AS FUELS  9  
Production methods of Biogas, Natural gas and LPG, Properties, CO2 and H2S scrubbing in 

Biogas., modification required to use in SI and CI Engines, Performance, emission and 

combustion characteristics of Biogas, NG and LPG in SI and CI engines. 

UNIT V  ELECTRIC, HYBRID AND FUEL CELL VEHICLES  9  
Electric and Hybrid vehicles ï layout, different configurations, advantages and disadvantages.  

electronic control system, power split device. high energy and power density batteries, Basics of 

fuel cell vehicles and solar powered vehicles. 

TOTAL: 45 PERIODS  

OUTCOMES:  
 ̧ Students will understand the need, availability of different alternative fuels and suitability of 

alcohol as an alternative fuel for IC engines. 

 ̧ Students will understand the different methods of using vegetable oils as a fuel and their 

performance, combustion and emission characteristics in diesel engines. 

 ̧ Students will understand the production methods and usage of hydrogen in IC engines. 

 ̧ Students will know the performance of gaseous fuel as an alternative fuel for IC engines. 

 ̧ Students will understand the basic concepts of electric, hybrid and fuel cell vehicles. 

TEXTBOOKS:  
1. 

 

Devaradjane. Dr. G.,Kumaresan. Dr. M., ñAutomobile Engineeringò, AMK Publishers, 

2013. 
2. 

S.S.Thipse, ñAlternative Fuels - Concepts, Technologies and Developmentsò, Jaico 

Publisher, 2010 

3. 
AyhanDemirbas, ñBiodiesel A Realistic Fuel Alternative for Diesel Enginesò, Springer-       

Verlag London Limited 2008, ISBN-13: 978184628994 

REFERENCES:  

1.  
Richard L Bechtold P.E., ñAlternative Fuels GuideBookò, Society of Automotive 

Engineers, 2014 ISBN 0-76-80-0052-1. 

2.  
Gerhard Knothe, Jon Van Gerpen, Jargon Krahl, ñThe Biodiesel Handbookò, AOCS  Press 

Champaign, Illinois 2005. 

3.  
Transactions of SAE on Biofuels (Alcohols, Vegetable oils, CNG, LPG, Hydrogen, Biogas 

etc.). 

 

 

 

 

 

 

 

 



AE18005 
ARTIFICIAL INTELLIGENCE FOR AUTOMOTIVE 

APPLICATIONS  
L  T  P  C  

3                                   0   0  3  

OBJECTIVES:  

The student should be made to:  

¶ Understand the technologies used in autonomous systems. 

¶ Understand the challenges involved in building an autonomous system. 

¶ Understand the open source initiative for self-driving cars systems as a tool to teach how 

to understand, operate, maintain, and enhance this newly emerging technology. 

¶ Know how to operate, maintain, and modify the important modules in the autonomous 

systems. 

UNIT I  AUTONOMOUS DRIVING TECHNOLOGIES  9  

Autonomous Driving Technologies overview ï Autonomous Driving algorithms ï Autonomous 

Driving Client System ï Autonomous Driving cloud platform. 

UNIT II  PERCEPTION 9 

Perception in Autonomous Driving  ï Detection ï Segmentation ï Stereo, optical flow and 

scene flow ï Tracking. 

UNIT III  MODELING AUTONOMOUS DRIVING   9 

Machine and Deep Learning in Autonomous driving perception ï Convolutional Neural 

Networks ï Detection ï Semantic Segmentation ï Stereo and optical flow. 

UNIT IV  PREDICTION AND ROUTING  9  

Prediction and Routing ï Planning and control ï Traffic Prediction- Lane level Routing. 

UNIT V  DECISION AND PLANNING  9 

Decision, planning and control ï Behavioral Decisions ï Motion Planning ï Feedback control.  

TOTAL: 45 PERIODS  

OUTCOMES:  

Upon completion of the course, students will be able to  

¶ To incorporate the latest technologies in the design of autonomous systems. 

¶ To provide solution to the challenges involved in building an autonomous system. 

¶ Able to operate, maintain, and modify the important modules in the autonomous system. 

¶ To design a complete autonomous system. 

TEXTBOOKS:  

1.  Shaoshan Liu et al., ñCreating Autonomous Vehicle Systemsò, M & C Publishers, 2018. 

REFERENCES:  

1.  
Shaoshan Liu; Liyun Li; Jie Tang; Shuang Wu; Jean-Luc Gaudiot, ñCreating Autonomous 

Vehicle Systemsò, in Creating Autonomous Vehicle Systems, Morgan & Claypool, 2017. 

 
2. 
Danil Prokhorov, ñComputational Intelligence in Automotive Applicationsò, Studies in 

Computational Intelligence book series, Springer, 2008. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AE18007 AUTOMOTIVE AUTOMATION  L  T P C 
  3 0 0 3 

OBJECTIVES: 
 ̧ To know about the basic concepts in  automation.  

 ̧ To know about transfer lines and automated assembly.  

 ̧ To know about automation controller. 

 ̧ To design the automated systems.  

 ̧ To study the automotive applications. 

UNIT  I  FUNDAMENTAL CONCEPTS OF  AUTOMATION  9  
Fundamental concepts in manufacturing and automation, definition of automation, reasons for 

automating, Types of production and types of automation, automation strategies, levels of 

automation.  

UNIT  II  TRANSFER LINES AND AUTOMATED ASSEMBLY  9 
General terminology and analysis, analysis of transfer lines without storage, partial automation, 

Automated flow lines with storage buffers, Automated assembly-design for automated assembly, 

types of automated assembly systems, part feeding devices, analysis of multi-station assembly 

machines, AS/RS, RFID system, AGVs, modular fixturing. Flow line balancing.  

UNIT III  PROGRAMMABLE AUTOMATION  9 
Special design features of CNC systems and features for lathes and machining centers, Drive 

system for CNC machine tools, Introduction to CIM; condition monitoring of manufacturing 

systems. 

UNIT IV  DESIGN FOR HIGH SPEED AUTOMATIC ASSEMBLY  9 
Introduction, Design of parts for high speed feeding and orienting, high speed automatic 

insertion. Analysis of an assembly. General rules for product design for automation.  

UNIT V  APPLICATIONS OF AUTOMOTIVE AUTOMATION  9 

Application of Robots in continuous arc welding, Spot welding, Spray painting, assembly 

operation, cleaning, robot for underwater applications. Case studies-pick and place robot. 

TOTAL : 45 PERIODS  

OUTCOMES: 
 ̧ Knowledge of basic concepts of automation. 

 ̧ Knowledge of industrial automation by transfer lines and automated assembly lines. 

 ̧ Understanding of automated controls. 

 ̧ Understanding the concepts of design for automation. 
 ̧ Know various applications of robots . 

TEXTBOOKS : 

1. 
Mikell P Groover, ñAutomation Production Systems and Computer- Integrated 

Manufacturingò, Pearson Education, New Delhi, 2001.   

2. 
Richaerd D Klafter, Thomas Achmielewski and Mickael Negin, ñRobotic Engineering ï 

An integrated Approachò, Prentice HallIndia, New Delhi, 2001. 

3.  Bolton W, ñMechatronicsò, Pearson Education, 1999. 

REFERENCES: 

1. 
Joffrey Boothroyd, Peter Dewhurst and Winston A. Knight, ñProduct Design for 

manufacture and Assemblyò, CRC Press, 2011.  

2. James A Rehg, ñIntroduction to Robotics in CIM Systemsò, Prentice Hall of India, 2002. 

3. Steve F Krar, ñComputer Numerical Control Simplifiedò, Industrial Press, 2001. 

4. 
Mikell P Groover, ñIndustrial Robots ï Technology Programmes and Applicationsò, 

McGraw Hill, New York, USA. 2000.  

 

 

 

 

 

 

 

 



AE18009 AUTOMOTIVE CONTROL SYSTEM FOR DRIVELINE  L  T  P  C  

3                                   0  0  3  

OBJECTIVES:  
 ̧ To make the students to use the transfer function models for analysis physical systems and 

introduce the control system components.  

 ̧ To provide adequate knowledge in time response of systems and steady state error analysis.  

 ̧ To accord basic knowledge in obtaining the open loop and closed loop frequency responses 

of systems.  

 ̧ To introduce stability analysis and design of compensators.  

 ̧ To introduce vehicle driveline control system. 

UNIT I  INTRODUCTION AND SYSTEM REPRESENTATION  11  

Open loop and closed loop systems - Examples, Control system components, Transfer function 

of physical systems - Mechanical systems, Translational and Rotational systems, Electrical 

network, Thermal and hydraulic systems, Transfer function of DC Generator, DC servomotor, 

AC servomotor, Transfer function of overall systems, Block diagram - reduction techniques. 

Signal flow graphs ï Mason gain formula. 

UNIT II  TIME RESPONSE ANALYSIS  9  

Standard Test signals - Time response of zero, first and second order systems, Performance 

criteria, Type of systems, Steady-state error constants ï position, velocity and acceleration error 

constants, Generalized error series ï Feedback characteristics of control systems, Controllers ï 

P, PI and PID control modes. 

UNIT III  FREQUENCY RESPONSE ANALYSIS 6 

Frequency domain specifications ï peak resonance, resonant frequency, bandwidth and cut-off 

rate, correlation between time and frequency responses for second order systems, Polar plot, 

Bode plot ï Gain Margin and Phase Margin. 

UNIT V  STABILITY OF SYSTEMS  9  

Characteristic equation ï Location of roots of characteristic equation ï Absolute stability and 

Relative stability, Routh-Hurwitz criterion of stability ï Necessary and sufficient conditions, 

Nyquist Stability - Principle of argument ï Nyquist path ï Nyquist stability criterion ï 

Determination of Nyquist stability ï Assessment of relative stability, Bode Plot ï Assessment of 

stability, Nichols Chart. 

UNIT V  
ROOT LOCUS AND COMPENSATORS AND AUTOMOTIVE 

DRIVELINE CONTROL  
10 

ROOT LOCUS AND COMPENSATORS: Root locus concept, Rules for construction of root 

loci, problems, stability analysis, Lag, Lead and Lag-Lead Compensators ï Transfer function 

and Characteristics 

AUTOMOTIVE DRIVELINE CONTROL Driveline modeling, Basic driveline equations, An 

illustrative Modeling example - Engine, delimiters, sensor system, Experiments for driveline 

modeling, Engine friction modeling, Obtaining set of models, Model with drive-shaft flexibility, 

Drive shaft model, Parameter estimation of the drive shaft model, Results of parameter 

estimation. 

TOTAL: 45 PERIODS  
OUTCOMES: Students will be able to 

 ̧ Derive transfer functions for electrical and mechanical systems.  

 ̧ Perform time response analysis  

 ̧ Sketch Bode and Polar plots for a transfer function. 

 ̧ Verify the stability of a system by Routh-Hurwitz and Nyquist criteria.  

 ̧ Design a compensator using Root locus / Bode plots for a power electronic converter and 

model a physical system of a vehicle driveline. 

TEXTBOOKS:  

1.  
Gopal M, ñControl Systems ï Principles and Designò Tata McGraw-Hill, New Delhi, 

2012. 

2.  Norman S Nise, ñControl System Engineeringò, John Wiley & Sons, New Delhi, 2012. 

REFERENCES:  

1.  
Nagrath I J and Gopal M, ñControl System Engineeringò, New Age International, New 

Delhi, 2011. 



2. Benjamin Kuo, ñAutomatic Control Systemsò, Prentice Hall of India, New Delhi, 2010. 

3. Ogata K, ñModern Control Engineeringò, Prentice Hall of India, New Delhi, 2010. 

 
4.  

U. Kiencke, L.Nielsen, ñAutomotive control systems for engine, driveline and vehicleô, 

Springer, SAE International,USA, 2000. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AE18011 AUTOMOTIVE NOISE, VIBRATION AND HARSHNESS  L  T

  
P

  
C  

 3 0  0  3  

OBJECTIVES:  

¶ To know about the sources of Noise, Vibration and Harshness in vehicles. 

¶ To study the measurement techniques of noise, vibration and Harshness pertaining to an 

automobile. 

UNIT I  FUNDAMENTALS OF NOISE AND VIBRATION  9 

Theory of sound - Predictions and measurement, Sound sources, Sound propagation in the 

Atmosphere, Sound radiation from structures and their response to sound, Introduction to 

vibration, free and forced vibration, undamped and damped vibration, Vibration of simple 

discrete and continuous systems, Torsional vibration, Determination of natural frequencies.                              

UNIT II  VIBRATIONS MEASUREMENT TECHNICS AND CONTROL  9 

Vibration measuring Instruments: Vibration pick-up, Types of transducers, Vibrometer for 

measurement of Frequency of vibrations, Period, Amplitude, Velocity and Acceleration 

parameters, Vibrations isolation, Different types of vibration absorber. 

UNIT III  
TRANSPORTATION NOISE AND VIBRATION - SOURCES, 

PREDICTION, A ND CONTROL 
9 

Introduction to Transportation noise and vibration sources, Internal combustion engine noise 

prediction and control - Diesel, Exhaust and Intake noise and Acoustical design of mufflers, 

Tire/Road Noise - Generation, Measurement, and Abatement, Aerodynamic sound sources in 

vehicles - Prediction and Control, Transmission and Gearbox noise and vibration prediction and 

control, Brake noise prediction and control, Definition of Harshness, Its effect and acceptable 

degree of Harshness, Perception of Ride comfort. 

UNIT IV  
INTERIOR TRANSPORTATION NOISE AND VIBRATION 

SOURCES - PREDICTION AND CONTROL  
9 

Introduction to Interior transportation noise and vibration sources, Automobile, Bus and Truck 

Interior noise and vibration prediction and control, Noise and Vibration in Off-Road vehicle 

Interiors - Prediction and control.  

UNIT V  
NOISE AND VIBRATION ANALYSIS EQUIPMENT, SIGNAL 

PROCESSING, AND MEASURING TECHNIQUES 
9 

General Introduction to noise and vibration measuring equipment, Signal acquisition and 

processing, Acoustical transducer principles and Types of microphones, Sound level meters, 

Noise Dosimeters, Analyzers and signal generators, Equipment for data acquisition, 

Determination of sound power level and emission sound pressure level, Sound intensity 

measurements, Noise and vibration data analysis, Calibration of measurement microphones, 

Calibration of shock and vibration transducers, Metrology and traceability of vibration and 

shock measurements.  

                                                         TOTAL: 45 PERIODS  

OUTCOMES:  

¶ Students will be familiarized about the basic fundamentals of noise and vibrations. 

¶ Students will be known the basic of the sources of noise and vibrations. 

¶ Students will understand the effects of transportation noise and its control techniques. 

¶ Students will understand the effects of interior transportation noise and its control 

techniques related to automobile.  

¶ Students will know the measurement techniques of noise, vibration pertaining to an 

automobile.  

TEXTBOOKS:  

1. 
Xu Wang, ñVehicle Noise and Vibration Refinementò, Woodhead Publishing Limited, 

2010. 

2. 
David A.Bies and Colin H.Hansen, ñEngineering Noise Control: Theory and Practiceò, 

Spon Press, London, 2009.  

3. 
Mathew Harrison, ñVehicle refinement Controlling Noise and vibration in road vehiclesò, 

SAE International, Elsevier Butterworth-Heinemann, 2008. 

4. 
Clarence W. de Silva, ñVibration Monitoring, Testing, and Instrumentationò, CRC Press, 

2007.  



REFERENCES:  

1. 
Allan G. Piersol, Thomas L. Paez, Harris, ñShock and Vibration Handbookò, McGraw-

Hill, New Delhi, 2010.  

2. 
Matthew Harrison, ñVehicle Refinement: Controlling Noise and Vibration in Road 

Vehiclesò, Elsevier Butterworth-Heinemann, Burlington, 2004.  

3. Colin H Hansen, ñUnderstanding Active Noise Cancellationò, Spon Press, London 2003. 

4. KewalPujara, ñVibrations and Noise for Engineeròs, Dhanpat Rai & Sons, 1992. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AE18013 AUTOMOTIVE POLLUTION AND CONTROL  L  T

  
P

  
C  

3                                                                   0  0  3  

OBJECTIVES:  

¶ To impart knowledge in automotive pollution control. The detailed concept of formation 

and control techniques of pollutants like Hydrocarbon (HC), Carbon monoxide (CO), 

Oxides of Nitrogen (NOx), Particulate Matter (PM) and smoke for both Spark Ignition 

(SI) and Compression Ignition (CI ) engine will be taught to the students.  

¶ To understand the instruments for measurement of pollutants. 

¶ To introduce the emission standards to the students. 

¶ To have command over automotive pollution and control. 

UNIT I  INTRODUCTION  9 

Pollutants ï sources ï formation ï effects of pollution on environment and human, transient 

operational effects on pollution, regulated and unregulated emissions, emission standards.                              

UNIT II  EMISSIONS IN SI ENGINE 9 

Chemistry of SI engine combustion, HC, CO and NOx formation in SI engines, smoke 

emissions from SI engines, effect of operating variables on emission formation. 

UNIT III  EMISSIONS IN CI ENGINE  9 

Basics of diesel combustion, HC, CO, NOx, soot, smoke and particulate matter formation in CI 

engines, sulfur, aldehyde and odor emissions from CI engines, effect of operating variables on 

emission formation. 

UNIT IV  CONTROL TECHNIQUES FOR REDUCTION OF EMISSION  9 

Design modifications, optimization of operating factors, fuel modification, evaporative emission 

control, exhaust gas recirculation, selective catalytic reduction, secondary air injection, positive 

crankcase ventilation system, diesel oxidation catalyst, NOx adsorber catalysts, particulate trap, 

carbon capture and storage, exhaust treatment in SI engines, thermal reactors, catalytic 

converters, gasoline particulate filters. 

UNIT V  
INSTRUMENTATION, EMISSION MEASUREMENT AND TEST 

PROCEDURES 
9 

Non Dispersive Infra Red Analyzer, Flame Ionization Detector, Chemiluminescent Analyzer, 

Dilution Tunnel, Gas Chromatograph, Smoke meters and modern methods for emission 

measurement. Test procedures, Constant Volume Sampling methods, Test cycles ï Indian 

Driving Cycle ï New European Driving Cycle ï Federal Test Procedure ï Sealed Housing 

Evaporation Determination tests. 

                                                         TOTAL: 45 PERIODS  

OUTCOMES:  

¶ Students will understand the sources of emissions and their effects. 

¶ Students will be able to understand the formation of emissions in SI engines. 

¶ Students will be able to know the formation of emissions in CI engines. 

¶ Students will know the control techniques for reduction of emission.  

¶ Students will be able to understand the vehicle testing procedure and emission 

measurement. 

TEXTBOOKS:  

1. 
Heywood, J.B., ñInternal Combustion Engine Fundamentalsò, Indian edition, McGraw Hill 

Book Co., 2017. 

2. Pundir. B.P, ñIC Engines Combustion and Emissionsò Narosa Publishers, 2014.  

REFERENCES:  

1. Ganesan,V, ñInternal Combustion Engines", 4
th
 edition, Tata McGraw Hill Co., 2017. 

2. Ramalingam. K.K., ñnternal Combustion Enginesò, 3
rd

 edition, Scitech Publications, 2016. 

3. ARAI Handbook, 2009. 

4. SAE Transactions, ñAutomobiles and Pollutionò, 1995. 

5. Springer and Patterson, ñEngine Emissionò, Plenum Press, 1990. 

6. Obert, E.F., ñInternal Combustion Enginesò, 1982. 

7. SAE Transactions, ñVehicle Emissionò, 3 volumes, 1982. 

 

 



AE18015 AUTOMOTIVE SAFETY AND ERGONOMICS   L  T

  
P

  
C  

3                                                                   0  0  3  

OBJECTIVES:  

¶ At the end, the students will have good exposure to automotive safety aspects including 

the understanding of the various safety equipment. 

UNIT I  INTRODUCTION  9 

Design of the body for safety, Energy equation, Engine location, Deceleration of vehicle inside 

passenger compartment, Deceleration on impact with stationary and movable obstacle, Concept 

of crumble zone, Safety sandwich construction.                             

UNIT II  SAFETY CONCEPTS AND EQUIPMENTS 9 

Active safety, classification of active safety, Passive safety, Classification of passive safety, Seat 

belt, Automatic seat belt tightener system, Collapsible steering column, Tiltable steering wheel, 

Air bags, Electronic system for activating air bags. 

UNIT III  COLLISION WARNING AND AVOIDANCE SYSTEMS  9 

Collision warning system, Causes of rear end collision, Frontal object detection, Rear vehicle 

object detection system, Object detection system with braking system interactions. 

UNIT IV  COMFORT AND CONVENIENCE SYSTEM  9 

Steering and mirror adjustment, Central locking system, Garage door opening system, Tyre 

pressure control system, Rain sensor system, Environment information system. 

UNIT V  ERGONOMICS IN AUTOMOTIVE SAFETY  9 

Ergonomics aspects in Automobile Design, Occupant packing, Computer aided ergonomics 

design, Automotive seat design, Design of symbols for automobile control and displays. 

                                                         TOTAL: 45 PERIODS  

OUTCOMES:  

¶ Students understand the basic concepts of body design for safety based on engine 

location, deceleration impact on safety cell and the effects of crumple zone and sandwich 

construction on safety. 

¶ Students will be able to differentiate the safety systems, whether it is an active safety 

system or a passive safety system. 

¶ The students get familiarize with the modern collision warning system to avoid 

accidents.   

¶ Students understand the importance and working of restraint systems like seat belts, 

airbags. 

¶ Students will acquire basic knowledge in the application of ergonomic principles to 

design of automotive field. 

TEXTBOOKS:  

1. Bosch, ñAutomotive Handbookò, 10
th
 Edition, SAE publication, 2018. 

2. 
Vivek D. Bhise, ñErgonomics in the Automotive Design Processò, 1

st
 Edition CRC Press 

Published, 2011. 

3. Powloski. J, ñVehicle Body Engineeringò, Business books limited, London, 1969. 

REFERENCES:  

1. 
Ronald.K.Jurgen, ñAutomotive Electronics Handbookò, Second Edition, McGraw-Hill, 

1999. 

 

 

 

 

 

 

 

 

 

 

 



ME18005 COMPOSITE MATERIALS AND MECHANICS  L T P C 

 (COMMON TO ME & AE)  3 0 0 3 

OBJECTIVES:  

¶ This course aims to provide the fundamental knowledge on different types of fibers and 

materials and their properties 

¶ The course will impart knowledge on different processing methodology adopted for 

fabrication of different types of composites. 

¶ It focusses on fundamental constitutive equations of composite lamina for strength 

analysis. 

¶ Upon completion of this course, the students will have an overview of the mechanical 

behavior and application of composite materials 

UNIT  I  FIBERS AND MATRIX MA TERIALS  9 

Fibers ï Fabrication, Structure, properties and applications ï Glass fiber, Boron fiber, carbon 

fiber, organic fiber, ceramic and metallic fibers - whiskersï Fabrication of Matrix materials ï 

polymers, metals and ceramics and their properties ï interfaces ï Wettability ï Types of bonding 

at the interface ï Tests for measuring interfacial strength - Physical and chemical properties. 

UNIT  II  PROCESSING OF POLYMER MATRIX COMPOSITES  8 

Classification of Polymers ï Properties of Thermo and Thermosetting Plastics ï Extrusion, 

Polymer matrix composites: hand layup, spray, filament winding, Pultrusion, resin transfer 

moulding, autoclave moulding - bag moulding, compression moulding with Bulk Moulding 

Compound and sheet Moulding Compound ï thermoplastic matrix composites ï film stacking, 

diaphragm forming, thermoplastic tape laying, injection moulding ï interfaces in PMCs - 

structure, properties and application of PMCs ïrecycling of PMCs.- Introduction to Biopolymer 

Composites ï Natural fiber and Matrices ï Properties and Applications 

UNIT III  LAMINA CONSTITUTIVE EQUATIONS 10 

Lamina Assumptions ï Macroscopic Viewpoint. Generalized Hookeôs Law. Reduction to 

Homogeneous Orthotropic Lamina ï Isotropic limit case, Orthotropic Stiffness matrix (Qij), 

Typical Commercial material properties, Rule of Mixtures. Generally Orthotropic Lamina ï

Transformation Matrix, Transformed Stiffness. Laminate Constitutive Equations ï Coupling 

Interactions, Balanced Laminates, Symmetric Laminates, Angle Ply Laminates, Cross Ply 

Laminates. 

UNIT IV  LAMINA STRENGTH ANAL YSIS 10 

Introduction - Maximum Stress and Strain Criteria. Von-Misses Yield criterion for Isotropic 

Materials. Generalized Hillôs Criterion for Anisotropic materials. Tsai-Hillôs Failure Criterion for 

Composites. Tensor Polynomial (Tsai-Wu) Failure criterion. Prediction of laminate Failure 

Equilibrium Equations of Motion. Energy Formulations. Static Bending Analysis. Buckling 

Analysis. Free Vibrations ï Natural Frequencies and mode shapes 

UNIT V  PROCESSING OF METAL, CERAMIC AND CARBON M ATRIX 

COMPOSITES 

8 

Metallic matrices: Aluminium, titanium, magnesium, copper alloys ï processing of MMCs: 

liquid state, Solid state, in situ fabrication techniques ï diffusion bonding ï powder metallurgy 

techniques interfaces in MMCs ï mechanical properties ï machining of MMCs ï Applications. 

Introduction to Nano composites 

Processing of CMCs: cold pressing, sintering, reaction bonding, liquid infiltration, lanxide 

process ï in situ- chemical reaction techniques: chemical vapour deposition, chemical vapour 

impregnation, Solgel ï interfaces in CMCs ï mechanical properties and applications of CMCs ï 

Carbon carbon Composites ï applications. 

TOTAL: 45 PERIODS  

 



OUTCOMES: 

1. Students will be able to Explain the various Fibers and Matrix Materials 

2. Students will be able to Identify the various polymer matrix composites processing 

methods 

3. Students will be able to Explain the Lamina Constitutive Equations 

4. Students will be able to Choose the various processing methods for metal matrix 

composites 

5. Students will be able to understand the Processing of ceramic matrix composites and 

carbon - carbon Composites 

TEXTBOOKS:  

1. Gibson R.F. ñPrinciples of Composite Material Mechanicsò, Second edition, McGraw 

Hill, 1994.  

2. Hyer M.W,  ñStress Analysis of Fiber- Reinforced Composite Materialsò, McGraw Hill, 

1998. 

REFERENCES: 

1. Isaac M. Daniel, Ori Isha, ñEngineering Mechanics of Composite Materialsò, Oxford 

University Press, 2005 

2. Krishnan K Chawla, ñComposite Materials: Science and Engineeringò, International 

Edition, Springer, 2012  

3. Mallick P.K., ñFiber Reinforced Composites: Materials, Manufacturing and Designò, 

CRC press, New Delhi, 2010  

4. Mallick, P.K. and Newman.S., ñComposite Materials Technologyò, Hanser Publishers, 

2003. 

5. Said Jahanmir, Ramulu M. and Philp Koshy, ñMachining of Ceramics and Compositesò, 

Marcel Dekker Inc., New York, 1999 

6. Bhagwan D. Agarwal, Lawrence J. Broutman, K. Chandrashekhara , Analysis and 

Performance of Fiber Composites, 3rd Edition, John Wiley & Sons,2006.  

7. Robert M. Jones, Mechanics Of Composite Materials (Materials Science & Engineering 

Series), Taylor & Francis, 2015. 

WEBREOURCES: 

1. https://nptel.ac.in/courses/112104168/ 

2. https://nptel.ac.in/courses/112/104/112104249/ 

3. https://nptel.ac.in/courses/112/104/112104221/ 
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GE18051 INTELLECTUAL PROPERTY RIGHTS  L  T  P  C  

  3 0 0 3 

OBJECTIVES : 

To understand the process and need for protecting technology innovations through Intellectual 

Property Rights. 

 

UNIT I     TECHNOLOGICAL INNOVATIONS  10 

The process of technological innovation - factors contributing to successful technological 

innovation - the need for creativity and innovation - problem solving and creativity through brain 

storming - different techniques - Selection criteria - screening ideas for new products - evaluation 

techniques. Protection of IP as a factor in R&D and few case studies. 

 

UNIT II     INTRODUCTION TO IPR & RELATED AGREEMENTS 

AND TREATIES  

8 

Types of IP:  Patents, Trademarks,Copyright & Related Rights, Industrial Design, Traditional 

Knowledge, Geographical Indications.  History of GATT & TRIPS Agreement; Madrid 

Agreement; Hague Agreement; WIPO Treaties; Budapest Treaty; PCT; Indian Patent Act 1970 & 

recent amendments. 

 

UNIT III  BASICSOFPATENTSANDCONCEPT OFPRIORART 10 

Introduction to Patents; Types of patent applications:  Ordinary, PCT, Conventional, Divisional 

and Patent of Addition; Specifications: Provisional and complete; Forms and fees Invention in 

context of ñprior artò;  Patent  databases;  Searching  International Databases; Country-wise patent 

searches, USPTO, EPO,  PATENTScope (WIPO),  IPO,  etc.). 

 

UNIT IV  PATENTFILINGPROCEDURES 9 

National & PCT filing procedure; Time frame and cost; Status of the patent applications filed; 

Precautions while patenting ï disclosure/non-disclosure; Financial assistance for patenting - 

introduction to existing schemes Patent licensing and agreement Patent infringement- meaning, 

scope, litigation, case studies 

 

UNIT V  PATENT RIGTS AND NEW DEVELOPMENTS IN IPR  8 

Scope of Patent Rights. Licensing and transfer of technology. Patent information and databases. 

Geographical Indications. New Developments in IPR: Administration of Patent System. 

 TOTAL: 45 PERIODS 

   

OUTCOMES:  

¶ Understand the process of problem solving through technological innovations. 

¶ Selecting the appropriate IPR elements for protecting intellectual property. 

¶ Understand the concept of prior art search and performing it. 

¶ Understand the procedure for filing patent. 

¶ Understand and apply the scope of patent rights for licensing and transfer of technology. 

 

TEXTBOOKS:  

1.   
Ramappa, T. ñIntellectual Property Rights Under WTOò, S. Chand, 2008. 

2. 
BAREACT, Indian Patent Act 1970 Acts & Rules, Universal Law Publishing Co. Pvt. Ltd., 

2007. 



3. Adair, J. ñEffective Innovationò, 1
st
 Ed., Macmillan Publishing, 2003. 

 

REFERENCES:  

1. 
Robert P. Merges, Peter S. Menell and Mark A. Lemley, ñIntellectual Property in New Technological 

Ageò, Aspen Publishers, 2016. 

2. 
Kankanala C., ñGenetic Patent Law & Strategyò, 1

st 
Edition, Manupatra Information Solution Pvt. 

Ltd., 2007. 

3. Nystrom, H.,ñCreativity and Innovationò, 2
nd

 Ed., John Wiley & Sons, 1996. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AE18017 MANUFACTURING OF AUTOMOTIVE COMPONENTS  L  T P C 
  3 0 0 3 

OBJECTIVES:  
 ̧ To understand the requirements of each automotive component. 

 ̧ To select the materials required for each automotive component. 

 ̧ To know the step by step procedure involved in the manufacture of vehicle components. 

 ̧ To know the various heat treatment and surface treatment processes involved in the 

production of automotive parts. 

 ̧ To study about the various advanced materials and manufacturing techniques. 

UNIT  I  ENGINE COMPONENTS  9  
Overview - Material selection and Manufacturing methods for the Engine Component, Engine 

block ï Casting ï Conventional and expendable pattern, Cylinder head ï Casting, machining and 

thermal barrier coating, Crank shaft, Connecting rod, Camshaft ï Forging, machining and heat 

treatment. Piston - Gravity, squeeze, die casting, machining and finishing, Gudgeon Pin - 

Machining and Finishing, Valve forging, friction welding, machining, thermal barrier coating, 

heat treatment and surface improvement, Cylinder Liners, Piston ring - Centrifugal, High 

pressure die casting(HPDC), Low pressure die casting(LPDC), machining and finishing, 

Castings Processes for Oil pan and Carburetors, Push Rods, Rocker Arm, Tappets, Spark Plug ï 

Forging, Machining, Finishing and Heat treatment. 

UNIT  II  TRANSMISSION COMPONENTS 9 

Overview - Material selection and Manufacturing methods for transmission system, Flywheel - 

Casting and Machining, Clutch - Friction plate, clutch housing, pressure plate-conventional and 

fine blanking, composite friction lining. Methods of Gear manufacture ï Gear hobbing and gear 

shaping machines - gear generation - gear finishing and shaving ï Grinding and lapping of hobs 

and shaping cutters ï gear honing ï gear broaching. Gearbox - Casting, precision forging, 

powder metallurgy, heat treatment and finishing. Propeller shaft - Continuous casting, extrusion,  

heat treatment and surface hardening, Axle-Differential ï Axle Shaft ï Bearing ï fasteners- 

Forging, casting and machining, Leaf and coil spring - Forging and machining, composite leaf 

spring and wrap forming of coil spring. 

UNIT III  BODY COMPONENTS 9 

Surface treatment ï Plastics ï Plastics in Automobile vehicles ï Processing of plastics - Body 

Panel - Thermoforming and hydro forming, press forming, stretch forming, Emission control 

system ï catalytic converter ï Hydro forming of exhaust manifold and lamp housing. Welding ï 

Resistance welding and other welding processes with the use of Robots in body weldment. 

Instrument Panel - Principle of injection molding, injection molding of instrument panel, 

Bumpers - Molding of bumpers, reinforced reaction injection molding, tooling and tooling. 

Manufacture of polymer panels. 

UNIT IV  CHASSIS COMPONENTS 9 

Material selection and manufacturing methods for Vehicle Frame Manufacturing, Wheel drum, 

Brake drum, Brake shoes, wheel rim and wheel housing manufacturing, Steering systems, shock 

absorbers, dead axle ï casting, forging, machining and finishing operation. Heat treatment 

procedures for chassis components. 

UNIT V  TYRES AND ADVANCED MATERIALS MANUFACTURING  9 

Tyre and tube manufacturing, spray painting, powder coating, Prototype Manufacturing - Rapid 

Prototyping(RPT), 3D Printing, chemical vapour deposition, physical vapour deposition, 

cryogenic grinding of powders, sealants, sound proof materials, structural adhesives, Metal 

matrix composite(MMC) liners ïSelection of materials for automotive components. 

TOTAL: 45 PERIODS  

OUTCOMES:  
 ̧ Students will be familiar with the selection of materials and manufacturing methods of 

engine components. 

 ̧ Students will be familiar with the materials selection and manufacturing of transmission 

components. 

 ̧ Students will be able to familiarize with the materials selection and manufacturing of body 

components. 

 ̧ Students will be able to familiarize with the materials selection and manufacturing of chassis 



components. 

 ̧ Students will get exposed to the recent developments in the material and manufacturing 

processes of automotive components. 

TEXTBOOKS:  

1. Kalpakjian, ñManufacturing Engineering and Technologyò, Pearson Education, 2005. 

2. 
Heldt P M, ñHigh Speed Combustion Enginesò, Oxford IBH publishing Co., Calcutta, 

1996.  

REFERENCES:  

1. 
B.P. Bhardwaj, ñThe Complete Book on Production of Automobile Components & Allied 

Productsò, NIIR Project Consultancy Services, 2014. 

2. John A S, ñIntroduction to Manufacturing Processesò, Tata McGraw-Hill, 2012. 

3. 
Kalpakjian, ñManufacturing Processes For Engineering Materialsò, Pearson Education, 

2009. 

4. 
Philip F O and Jairo Munuz, ñManufacturing Processes and Systemsò, John Wiley & Sons, 

New York, 1998. 

5. Degarmo E P, ñMaterials and process in Manufacturingò, Macmillan Publishing Co, 1997. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AE18019 OFF HIGHWAY VEHICLES  L  T  P  C  

3      0   0 3  

OBJECTIVES:  

 ̧ The aim of this course is to make the students to know and understand the various Off road 

vehicle and their systems and its features 

UNIT I  CLASSIFICATION AND REQUIREMENTS OF OFF ROAD 

VEHICLES  

6 

Construction layout, capacity and applications. Power Plants, Chassis and Transmission, Multi-

axle vehicles, Multi-axle steering and four wheel steering. 

UNIT II  EARTH MOVING MACHINES   10  

Earthmovers like dumpers, loaders-single bucket, Multi bucket and rotary types - bulldozers, 

excavators, backhoe loaders, scrappers, drag and self powered types, Bush cutters, stumpers, 

tree dozer, rippers, Power and capacity of earth moving machines. 

UNIT III  SCRAPPERS, GRADERS, SHOVELS AND DITCHERS 10  

Scrappers, elevating graders, motor graders, self powered scrappers and graders, Power shovel, 

revolving and stripper shovels - drag lines ï ditchers - capacity of shovels. 

UNIT IV  FARM EQUIPMENTS, MILITARY AND COMBAT VEHICLES  8 

Tractors Constructional Details, Tractors in Earth moving applications, Harvesting machine -

wheel and chain type, Recent trends in tractor design, Power take off, special implements. 

Special features and constructional details of tankers, gun carriers and transport vehicles. 

UNIT V  VEHICLE SYSTEMS, FEATURES  11 

Brake system and actuation - Oil Cooled Disc Brakes and dry disc caliper brakes, body hoist 

and bucket operational hydraulics, Hydro - pneumatic suspension cylinders, Power steering 

system, Kinematics for loader and bulldozer operational linkages, Safety features, safe warning 

system for dumper, Design aspects on dumper body, loader bucket and water tank of sprinkler. 

TOTAL: 45 PERIODS  

OUTCOMES:  

 ̧ Students will know the constructional details about off road vehicles. 

 ̧ To get familiar about various off-road vehicles and its features. 

 ̧ Students will get familiarized with various earth moving machines. 

 ̧ Students will get familiarized with scrappers, graders, shovels and ditchers. 

 ̧ Students will be able to understand different systems in off-road vehicles. 

TEXTBOOKS:  

1.  
Robert L Peurifoy, ñConstruction, Planning, Equipment and Methodsò, Tata McGraw Hill 

Publishing Company Ltd, 2013. 

2. 
Nakra C.P., ñFarm Machines and Equipmentsò, Dhanpatrai Publishing Company Pvt. Ltd., 

2003. 

3. SAE Handbook Vol. III., Society of Automotive Engineers, 1997. 

4. Wong.J.T., ñTheory of Ground Vehiclesò, John Wiley & Sons, New York, 1987. 

5. 
Abrosimov. K. Bran berg.A and Katayer.K., ñRoad Making Machineryò, MIR Publishers, 

Moscow, 1971. 

REFERENCES:  

1. 
Hamid Taghavifar, ArefMardani, ñOff-road Vehicle Dynamics: Analysis, Modelling and 

Optimizationò, Springer; 1
st 

ed. 2017. 

 
2.  
La S. Ageikin, ñOff the Road Wheeled and Combined Traction Devices: Theory and 

Calculationò, Ashgate Publishing Co. Ltd. 1998. 

 
3. 
Satyanarayana. B., ñConstruction Planning and Equipmentò, Standard publishers and 

distributors, New Delhi, 1985 

4. Schulz Erich. J, ñDiesel equipment I & IIò, McGraw Hill company, London, 1982. 

5. 
Bart H Vanderveen, ñTanks and Transport Vehiclesò, 1

st
 edition, Frederic Warne and Co 

Ltd., London, 1974. 

 



ME18026 OPERATIONS RESEARCH L T P C 

 (COMMON TO ME, AE & CH)  3 0 0 3 

OBJECTIVES:  

¶ To provide knowledge and training in using optimization techniques under limited 

resources for the engineering and business problems  

¶ To understand concept of inventory and project management 

¶ To learn about decision models and queuing theory 

UNIT  I  LINEAR MODELS  10 

Phases of OR ï Linear programming Formulation- Graphical Solution and Simplex 

Method ï IPPs - Definition ï Types Formulation ï Branch and Bound Technique (2 ï 

Variable problems only) 

UNIT  II  TRANSPORTATION AND SEQUENCING MODELS  9 

Transpo Transportation model ï Initial solution by North West corner method ï Least Cost method 

ï VAM. Optimality test ï MODI method. Assignment model ï formulation ï Balanced and 

unbalanced assignment problems. Sequencing ï Problem with N jobs and 2 machines - 3 

machines and óMô machines. 

UNIT III  PROJECT MANAGEMENT AND INVENTORY  8 

CPM and PERT networks ï Critical path scheduling ï Inventory models ï Economic order 

quantity models ï Quantity discount models ï Stochastic inventory models ï Multi product 

models ï Inventory control models in practice.  

UNIT IV  QUEUING THEORY AND NON -LI NEAR MODEL  9 

Queuing models - Queuing systems and structures ï Notation parameter ï Single server 

and multi-server models ï Poisson input ï Exponential service ï Constant rate service ï 

Infinite population ï Simulation Introduction - Lagrangian Method - Kuhn-Tucker 

conditions. 

UNIT V  DECISION MODELS  9 

Decision models ï Game theory ï Two-person zero sum games ï Graphical solution- 

Algebraic solutionï Linear Programming solution. Replacement models ï Items that 

deteriorate with time - When money value changes ï Items that fail completely ï 

Individual replacement and Group replacement. 

TOTAL: 45 PERIODS  

OUTCOMES: 

1. The students will identify, develop and evaluate LP models to achieve best solution from 

the    verbal descriptions. 

2. The students will analyze and evaluate the various methods under transportation, 

Assignment and sequencing models.  

3. The students will select suitable decision for Project management and Inventory 

Problems. 

4. The students will apply appropriate queuing theories in domain specific situations 

5. The students will decide suitable decision models for industry-oriented problems. 

TEXTBOOKS:  

1. Panneerselvan. R., ñOperation Researchò, Prentice Hall of India Pvt Ltd, 2016 

2. Taha H.A., ñOperations Researchò, Tenth Edition, Prentice Hall of India, 2016 

 



REFERENCES: 

1. Rama Murthy R, ñOperations Researchò, Second edition, New Age International 
Publisher, 2007 

2. Hira and Gupta ñProblems in Operations Researchò, S.Chand and Co.2008 

3. Wagner, ñOperations Researchò, Prentice Hall of India, 2000. 

WEB RESOURCES: 

1. https://nptel.ac.in/courses/110/106/110106062/  

2. https://nptel.ac.in/courses/112/106/112106134/  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



GE18551 PRINCIPLES OF MANAGEMENT  L T P C 

 (COMMON TO EC, AE, BT, EE & ME)  3 0 0 3 

OBJECTIVES:  

¶ To enable the students to study the evolution of management, functions and 

principles of management and to learn the application of management principles in 

an organization. 

UNIT  I  INTRODUCTION TO MANA GEMENT AND 

ORGANIZATIONS  

9 

Definition of Management ïNature of Management-Management as Science or Art-

Management and Administration-Evolution of Management-Contribution of Taylor and 

Fayolï  types of managers - managerial roles and skills - Organization Culture ï 

Dimensions, strong and weak culture ïExternal Environment -.specific and general 

environment ï Understanding the global environment. 

UNIT  II  PLANNING  9 

Nature and purpose of planning ï Steps Involved in planning process ï Types of plans ï 

management by objectives ï Strategic management processï types of corporate strategies - 

Planning Tools and Techniques-Forecasting ï Benchmarking - Decision making steps and 

process 

UNIT III  ORGANISING  9 

Nature and purpose ï Formal and informal organization ïï Line and staff authority ï 

delegation of authority ï departmentalization by different strategies - centralization and 

decentralization ïspan of control- Human Resource Management ï External factors - HR 

Planning - Recruitment and Decruitment - selection ï selection tools ï Orientation ï 

Employee training - Employee Performance Management ï Appraisal methods -  

Compensation and benefits. 

UNIT IV  DIRECTING  9 

Foundations of individual and group behaviour ï motivation ï motivation theories ï 

motivational techniques ï job satisfaction ï job enrichment ï leadership ï types and 

theories of leadership ï communication ï process of communication ï barrier in 

communication ï effective communication. 

UNIT V  CONTROLLING  9 

Types of control systems: Market, Bureaucratic, Clan- Importance of control - process of 

controlling ï Types of control: Feed forward, Concurrent, Feedback -Qualities of effective 

control system ï Factors affecting control ï controlling for organizational performance ï 

control techniques -budget - Program evaluation and review technique ï Information 

technology in controlling: opportunities and challenges. 

TOTAL: 45 PERIODS  

OUTCOMES: 

1. Students will able to practice various managerial roles in the enterprise, apply 

various managerial approaches to handle complex situations and design planning 

process to reach the decided organizational objectives.  

2. Students will able to formulate strategies for the betterment of the organization as 

demanded by the environment and the current scenario existing in the organization.  

3. Students willable to group activities for the efficient attainment of organizational 

objectives, and able to effectively execute various human resource planning 

activities as required by the organization. 

4. Students can able to execute the appropriate motivational and leadership techniques 



as demanded by the situation in the organization and effectively utilize various 

communication methods in the organization. 

5. Students will be able to apply various control techniques to monitor the progress of 

activities and to take corrective measures accordingly. 

TEXTBOOKS:  

1. Stephen P. Robbins, Mary Coulter and Agna Fernandez, ñManagementò, 14th 

Edition, Prentice Hall (India) Pvt. Ltd., 2019.  

2. Stephen A. Robbins, David A. Decenzo, Sanghamitra, Bhattacharyya, Madhushree 

Nanda Agarwal ñFundamentals of Managementò 6th Edition, Pearson Education, 

2011.  

REFERENCES: 

1. Harold Koontz & Heinz Weihrich ñEssentials of managementò 10th edition, Tata 

Mc Graw Hill, 2015.  

2. JAF Stoner, Freeman R.E and Daniel R Gilbert ñManagementò, 6th Edition, 

Pearson Education, 2004. 

3. Heinz Weihrich, Mark V Cannice, and Harold Koontz ñManagement: A Global, 

Innovative and Entrepreneurial Perspectiveò, 15th Edition, McGrawHill, 2019. 

WEB RESOURCES 

1. https://nptel.ac.in/courses/110105069/ 

2. https://nptel.ac.in/courses/122108038/ 

3. https://nptel.ac.in/courses/110/102/110102016/ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://nptel.ac.in/courses/122108038/


AE18021 TWO AND THREE WHEELER TECHNOLOGY  L  T  P  C  

3  0  0  3  
OBJECTIVES :  

 ̧ The aim of this course is to make the students to know and understand the constructional 

details, operating characteristics and design aspects of two and three wheeler.  

UNIT I  THE POWER UNIT  9  
Two stroke and four stroke Spark Ignition & Compression Ignition engine - Construction, 

working, merits and demerits, Symmetrical and unsymmetrical valve and port timing diagrams, 

scavenging process, electric motor power train.  

UNIT II  FUEL AND IGNITION SYSTEMS  9  
Fuel system ï different circuits in two wheeler fuel systems, fuel injection system, Lubrication 

system, Ignition systems - Magneto coil and battery coil spark ignition system, electronic 

ignition System, Starting system - Kick starter system, Self starter system, liquid cooled engines, 

Oil cooled engines.  

UNIT III  CHASSIS AND SUB-SYSTEMS  9  
Main frame for two and three wheelers - its types, Chassis components, different drive systems 

for two wheelers, single, multiple plates and centrifugal clutches, Gear box and its various gear 

controls in two wheelers, front and rear suspension systems, shock absorbers, panel meters and 

controls on handle bar, Freewheeling devices. 

UNIT IV  BRAKES AND WHEELS  9  
Drum brakes and Disc brakes - construction, working and its types, front and rear brake links 

layouts, brake actuation mechanism, Combined Brake System in two wheelers, Antilock Brake 

System for two wheelers, Wheels, wheels types - spoke, cast, disc , its merits and demerits, tyre 

and tubes construction and its types, Steering geometry.  

UNIT V  TWO & THREE WHEELERS ï CASE STUDY  9  
Case study of Sports bike, Motor cycles, Scooters and Mopeds, Auto rickshaws, Pick up van, 

Delivery van and Trailer, Servicing and maintenance, recent developments, Indian Emission 

Regulation for Two and Three Wheelers. 

                                                         TOTAL: 45 PERIODS  

OUTCOMES:  
 ̧ Students will be able to compare two stroke and four stroke engines and can analyze 

different intake configurations of two stroke cycle engines. 

 ̧ The students will have the ability to explore the different types of ignition and injection 

systems. 

 ̧ The students will be able to understand the important components and subsystems of chassis 

components - clutch, suspension, brakes and wheels. 

 ̧ The students will be able to compare different types of two wheelers and three wheelers. 

 ̧ The students will gain the basic knowledge in the service and maintenance of two and three 

wheelers. 

TEXTBOOKS:  
1.  Dhruv U. Panchal, ñTwo and Three Wheeler Technologyò, PHI Learning Pvt. Ltd., 2015.  

2. Irving, P.E.,òMotor Cycle Engineeringò, Temple Press Book, London, 1992.  

REFERENCES:  
1.  Ramalingam. K. K., ñTwo Wheelersò, Scitech publications, Chennai, 2009.  

2.  The Cycle Motor Manual, Temple Press Ltd., London, 1990.  

3.  
Marshall Cavendish, ñEncyclopedia of Motor Cyclingò, 20 volumes, New York and 

London, 1989.  

4. Indian Emission Regulation Booklet by ARAI. 

 

 

 

 

 

 

 

 



AE18023 VEHICLE BODY ENGINEERING  L  T P C 
  3 0 0 3 

OBJECTIVES:  
 ̧ To understand the types of car body and its constructional details, driverôs visibility, car seat 

design, trim items, mechanisms and painting process. 

 ̧ To understand the types of bus/commercial vehicle body and its constructional details, driver 

seat design and painting process.  

 ̧ To study about the methods and procedures involved in carrying out the vehicle body 

analysis. 

 ̧ To understand the basic principles of vehicle aerodynamics and various body optimization 

techniques. 

 ̧ To study about the design, safety and fatigue aspects of a vehicle body. 

UNIT  I  CAR BODY DETAILS  9  
Types of Car body - Saloon, convertibles, Limousine, Estate Van, Racing and Sports car. 

Visibility - Regulations, driverôs visibility, tests for visibility, methods of improving visibility 

and space in cars, Driver seat design, Car body construction-Various panels in car bodies - 

Design criteria and initial tests, Body trim items, body mechanisms. Modern painting process of 

a passenger car body, Anti-corrosion methods 

UNIT  II  BUS, TRUCK AND SPECIALITY PASSENGER VEHICLES  9 

Types of bus body: based on capacity, distance travelled and based on construction, Bus body 

layout for various types. 

Regulations ï Constructional details: Conventional and integral, Driver seat design, Drivers cab 

design ï Regulations, Modern painting process of a passenger bus body. 

Commercial vehicle body technology, trends, Tipper body and Tanker body, special goods 

vehicle, special haulage vehicles. Buses and coaches, Passenger Specialty Vehicle (PSV) 

structural design, low floor and articulated buses, three wheelers and light weight trailers. 
UNIT III  VEHICLE BODY ANALYSIS          9 

Introduction, criteria for vehicle body design, sheet metal representation, curved panels, equation 

for flexure, torsion, twist and differential bending, beam idealization and flexural axis, instability 

of thin walled structures. Unit load method and structural deflection, torsional stiffness, car body 

idealization, symmetric bending and torsional loading, closed integral car structure, bus body 

idealization for analysis, bus body in torsion. 

UNIT IV  VEHICLE AERODYNAMICS  9 

Objectives, Vehicle drag and types., Various types of forces and moments influencing drag, 

Effects of forces and moments, Side wind effects on forces and moments, Various body 

optimization techniques for minimum drag, Wind tunnels ï Principle of operation, Types, Wind 

tunnel testing - Flow visualization techniques, Airflow management test ï measurement of 

various forces and moments by using wind tunnel. 

UNIT V  DESIGN, SAFETY AND FATIGUE ASPECTS    9 

Types of materials used in body construction-Steel sheet, timber, plastics, Glass fiber reinforced 

plastics(GRP), properties of materials,Design for press working, design for spot welding, 

adhesives and sealants, goods vehicle structure design, chassis frame configuration, structural 

properties of chassis frame members, Safety aspects of car and body. Crash tests, forces in roll 

over, head on impact, plastic collapse and analysis, fatigue and vibration, structural vibration. 

TOTAL: 45 PERIODS  

OUTCOMES:  
 ̧ Students will understand about the features of different types of car body and get 

familiarized to the various regulations to be adopted. 

 ̧ Students will understand about the features of different types of commercial vehicle body 

and get familiarized to the various regulations to be adopted. 

 ̧ Students will get familiarized to the concepts of vehicle body analysis. 

 ̧ Students will understand and apply the methods of stream lining the vehicle body to 

minimize drag. 

 ̧ Students will be familiar with the concepts of the vehicle body with respect to design, safety 

and comfort. 

 



TEXTBOOKS:  

1. 
John Fenton, ñHandbook of Automotive Body and Systems Designò, John Wiley & Sons, 

2013. 

2. Powloski, J., "Vehicle Body Engineering", Business Books Ltd., 1998. 

REFERENCES:  

1. 
John Fenton, ñHandbook of Automotive Construction and Design Analysisò, John Wiley & 

Sons, 2014. 

2. 
 James E Duffy, ñModern Automotive Technologyò, Goodheart-Willcox; Seventh Edition, 

2011. 

3. Dieler Anselm., "The Passenger Car Body", SAE International, 2000. 

4. 
Braithwaite, J.B., "Vehicle Body building and drawing", Heinemann Educational Books 

Ltd., London, 1997. 

5. Giles, G.J., "Body Construction and Design", Illiffe Books Butterworth & Co., 1991. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AE18002 ADDITIVE MANUFACTURING  L  T P C 
  3 0 0 3 

OBJECTIVES  
 ̧ To know the principle, methods, possibilities, applications and limitations as well as 

environmental effects of Additive Manufacturing technologies. 

 ̧ To be familiar with the characteristics of the different materials used in Additive 

Manufacturing technologies 

UNIT  I  INTRODUCTION  9  
Overview ï Need ï Evolution- Development of Additive Manufacturing Technology - Principle 

ï AM Process Chain- Classification ïRapid Prototyping- Rapid Tooling ï Rapid Manufacturing 

- Benefits. 

UNIT  II  DESIGN FOR ADDITIVE MANUFACTURING  9 

Design tools: Data processing - CAD model preparation ï Part orientation and support structure 

generation ï Model slicing ïTool path generation- Design for Additive Manufacturing: Concepts 

and objectives- AM unique capabilities ï Design for Additive manufacturing(DFAM) for part 

quality improvement- Softwares for Additive Manufacturing Technology : MIMICS, MAGICS. 

UNIT III  
LIQUID BASED AND SOLID BASED ADDITIVE 

MANUFACTURING SYSTEMS  
9 

Classification Έ Liquid based system ΈStereo lithography Apparatus (SLA) -Principle, 

process,advantages and applications ΈSolid based systemΈFused Deposition Modeling-Principle, 

process, advantages and applications, Laminated Object Manufacturing 

UNIT IV  POWDER BASED ADDITIVE MANUFACTURING SY STEMS 9 

Selective Laser Sintering ï Principles of SLS process ïProcess, advantages and 

applications,Three Dimensional Printing - Principle, process, advantages and applications-Laser 

Engineered Net Shaping (LENS), Electron Beam Melting. 

UNIT V  ADDITIVE MANUFACTURING APPLICATIONS  9 

Functional models, Patterns for casting, Medical models, Art models, Engineering analysis 

models, new materials development, Bi-metallic parts, Re-manufacturing, Application with 

examples for Aerospace, Defence, Automobile, Bio-medical and general engineering industries, 

Typical case studies relevant to automotive applications. 

TOTAL: 45 PERIODS  

OUTCOMES:  
 ̧ Students will learn about the working principle of Additive Manufacturing technologies, 

their potential to support design and manufacturing. 

 ̧ Student will be able to understand the digitizing techniques and slicing concepts for 

preparing a CAD model for additive manufacturing. 

 ̧ Student will be able to understand the working principle, process parameters and 

applications of liquid and solid based additive manufacturing systems. 

 ̧ Student will be able to understand the working principle, process parameters and 

applications of powder based additive manufacturing systems. 

 ̧ Students will apply the concepts of additive manufacturing to diverse industrial applications. 

TEXTBOOKS:  

1. 
Chua C.K., Leong K.F., and Lim C.S., ñRapid prototyping: Principles and applicationsò, Third 

edition, World Scientific Publishers, 2010 

2. 
Ian Gibson, David W.Rosen, Brent Stucker ñAdditive Manufacturing Technologies: Rapid 

Prototyping to Direct Digital Manufacturingò , Springer, 2010. 

REFERENCES:  

1. 
Tom Page ñDesign for Additive Manufacturingò LAP Lambert Academic Publishing, 

2012.  

2. 
Liou L.W. and Liou F.W., ñRapid Prototyping and Engineering applications :A tool box for 

prototype developmentò, CRC Press, 2007.  

3. Kamrani A.K.and Nasr E.A.,ñRapid Prototyping: Theory and practiceò, Springer,2006. 

4. Gebhardt A., ñRapid prototypingò, Hanser Gardener Publications,2003. 

5. 
Hilton P.D. and Jacobs P.F., ñRapid Tooling: Technologies and Industrial Applicationsò, 

CRC press, 2000. 



AE18004 ADVANCED VEHICLE TECHNOLOGY  L  T  P  C  

3                                   0   0  3  

OBJECTIVES:  

 ̧ To know about the advanced technology used in manual transmission, automatic 

transmission, final drive transmission, steering suspension and braking system. 

UNIT I  CLUTCH AND MANUAL GEAR BOX  9  

Clutch fundamentals, clutch friction materials, pull type diaphragm clutch, multiplate diaphragm 

type clutch, clutch (upshift) brake, multiplate hydraulically operated automatic transmission 

clutches.  

Necessity for a gear box, five speed and reverse synchromesh gearboxes, remote controlled gear 

selection and engagement mechanism, splitter and range change gearboxes, transfer box power 

take-off (PTO), overdrive considerations, setting gear ratios. 

UNIT II  HYDROKINETIC FLUID COUPLING AND TORQUE 

CONVERTER  

9  

Hydrokinetic fluid coupling, hydrokinetic fluid coupling efficiency and torque capacity, fluid 

friction coupling, hydrokinetic three element torque converter, torque converter performance and 

terminology, overrun clutches, three stage hydrokinetic torque converter, polyphase hydrokinetic 

torque converter, torque converter with lock-up and gear change friction clutches. 

UNIT III  SEMI AND FULLY AUTOMATIC TRANSMISSION  9  

Automatic considerations, fundamentals of a hydraulic control system, basic principle of a 

hydraulically controlled gearshift, basic four speed hydraulic control system, three speed and 

reverse transaxle automatic transmission mechanical power flow, hydraulic gear selection 

components and control operation, continuously variable belt and pulley transmission, five 

speed automatic transmission with electronic-hydraulic control, semi-automatic transmission 

system. 

UNIT IV  FINAL DRIVE TRANSMISSION  7  

Differential locks, skid reducing differentials, double reduction axles, two speed axles, third 

(central) differential, four wheel drive arrangements, electro/hydraulic limited slip differential, 

traction control system. 

UNIT V  TYRE, STEERING, SUSPENSION AND BRAKE 11 

Tractive and braking properties of tyres, tyre materials, tyre tread design, cornering properties of 

tyres, tyre marking identification, wheel balancing. need for power assisted steering, steering 

geometry and wheel alignment, variable-ratio rack and pinion, speed sensitive rack and pinion 

power assisted steering, electronic power assisted steering, anti-roll bars and roll stiffness, 

hydropneumatic automatic height correction suspension, variable rate leaf suspension springs, 

electronic controlled pneumatic suspension, braking fundamentals, split-line braking system, 

antilocking brake system, brake servos. 

TOTAL: 45 PERIODS  

OUTCOMES:  

 ̧ Students will know the advancements in the manual transmission. 

 ̧ Students will understand the working of fluid coupling and different torque converters. 

 ̧ Students will familiarize the semi-automatic and fully automatic transmission. 

 ̧ Students will be able to know the advancements in the final drive transmission. 

 ̧ Students will understand the working of electronically controlled steering, suspension and 

braking system. 

TEXTBOOKS:  

1.  Heinz Heisler, ñAdvance Vehicle Technologyò, 2
nd

 edition, Elsevier Publications, 2011. 

2.  James E Duffy, ñModern Automotive Technologyò, Goodheart-Willcox Company, 2009. 

REFERENCES:  

1.  
James D Halderman, ñAutomotive Technology : Principles, Diagnosis and Serviceò,    5

th
 

edition, Pearson Education, 2015. 

2. Newton Steeds and Garret, ñMotor Vehiclesò, 13
th
 Edition, Butterworth, London, 2005. 

 

 

 

 



AE18006 AUTOMOTIVE AERODYNAMICS  L  T P C 
  3 0 0 3 

OBJECTIVES:  
 ̧ Students get an exposure to the evolution of vehicle aerodynamics, flow related problems & 

requirements in and around a vehicle. 

 ̧ Students learn about the flow around a car, facilities and strategies available to develop low 

drag profiles and the ways available to optimize the shape of cars. 

 ̧ Students  learn about the aerodynamic forces and moments & its related problems, dirt 

accumulation, wind noise. 

 ̧ Students  learn about the methods of reducing the drag in commercial vehicles. 

 ̧ Students get exposure to different types of wind tunnels & its configuration, measurements 

of forces and various parameters of a vehicle using it. 

UNIT  I  INTRODUCTION  9  
Scope, overview of historical developments, fundamental of fluid mechanics, flow phenomenon 

related to vehicles, various resistance to vehicle motion-performance, fuel consumption and 

traction force diagram of a passenger car, Engine cooling requirements, cooling of engines, 

airflow through the passenger compartment. 

UNIT  II  AERODYNAMIC DRAG AND SHAPE OPTIMIZATION OF CARS  9 

Cars as a bluff body, flow field around car, drag force, types of drag force, analysis of 

aerodynamic drag, strategies for aerodynamic development  - shape and detail optimization 

techniques with case studies, Modification ï parameters - front end, wind shield, rear end, roof, 

underbody, side panels, wheels, spoilers. 

UNIT III  VEHICLE HANDLING  9 

Origin of forces and moments on a vehicle - lateral stability problems - methods to calculate 

forces and moments ï vehicle dynamics under side winds - the effects of forces and moments, 

tests for directional stability, dirt accumulation on the vehicle, wind noise, Add-ons to improve 

stability of road vehicles. 

UNIT IV  AERODYNAMICS OF COMMERCIAL VEHICLES  9 

Tractive resistance and fuel consumption ï Drag coefficients of various commercial Vehicles ï 

Scope for reducing drag on commercial vehicles -Trucks with trailers and buses, Advantages of 

commercial vehicles aerodynamics and its effects ï Vehicle soiling & its effects on driving. 

UNIT V  WIND TUNNELS FOR VEHICLES AERODYNAMICS  9 

Need of a wind tunnel, principle of wind tunnel technology, problems with reduced scale 

models, full scale wind tunnels examples and case studies, instrumentation and measurement 

techniques, Introduction to numerical analysis- Computational fluid dynamics(CFD) analysis.   

TOTAL: 45 PERIODS  

OUTCOMES:  
 ̧ Students will understand and apply the knowledge acquired on the vehicle aerodynamic 

concepts to improve the performance of a car with respect to fuel economy. 

 ̧ Students will understand and apply the knowledge acquired to reduce the drag of cars by 

employing the strategies leading to low drag profile as well as optimize shapes of cars 

leading to aesthetic and stylish look. 

 ̧ Students will understand and apply the knowledge acquired to reduce the effect of various 

aerodynamic forces and moments to maintain the vehicle stability, also to reduce the effect 

of wind noise and to prevent the water & dirt accumulation on vehicles. 

 ̧ Students will understand and apply the knowledge acquired on the vehicle aerodynamic 

concepts to improve the performance of a commercial vehicle with respect to fuel economy. 

 ̧ Students will understand and apply the knowledge acquired to choose a wind tunnel for the 

vehicle to be tested based on the test to be carried out and measurement of various 

parameters from it. 

TEXTBOOKS:  

1. 
R.H. Barnard, "Road Vehicle Aerodynamic Design", 3rd edition, Mech Aero Publishing, 

2010.  

2. 
Hucho .W.H., "Aerodynamic of Road Vehicles", Society of Automotive Engineers, U.S, 

Fourth edition, 1997. 



3. 
Alan Pope, Jewel B. Barlow, William H. Rae,  ñLow speed wind tunnel testingò , John 

Wiley & Sons, Third edition, 1984.  

REFERENCES:  

1. "Vehicle Aerodynamics", SP-1145, Society of Automotive Engineers Inc, 1996.  

2. "Automotive Aerodynamics", Update SP-706, Society of Automotive Engineers Inc, 1987. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AE18008  AUTOMOTIVE AIR CONDITIONING  L  T  P  C  

3                                   0  0  3  

OBJECTIVES:  

 ̧ To know about the different components of the automotive air-conditioning and their 

functions. 

 ̧ To understand the recent developments in automotive air-conditioning. 

UNIT I  AUTOMOTIVE AIRCONDITIONING FUNDAMENTALS  9  

Purposes of Heating, Ventilation and Air Conditioning, Environmental Concerns, Ozone layer 

depletion, Location of air conditioning components in a car, Schematic layout of a vehicle 

refrigeration system. Psychrometry - Basic terminology, Psychrometric mixtures, Psychrometric 

Chart, Related problems. 

UNIT II  AUTOMOTIVE COOLING AND HEATING SYSTEM  9  

Vehicle Refrigeration System and related problems,Fixed thermostatic and Orifice tube system, 

Variable displacement thermostatic and Orifice tube system, Vehicle air conditioning operation 

Types of compressor,compressor clutches, compressor clutch electrical circuit, compressor 

lubrication,condensers, evaporators, expansion devices, evaporator temperature and pressure 

controls, receiver, drier, accumulators, refrigerant hoses, connections and other assemblies, 

Heating system. 

UNIT III  
AIR -CONDITIOING CONTROLS, DELIVERY SYSTEM AND 

REFRIGERANTS  
9  

Types of control devices, preventing compressor damage, preventing damage to other systems - 

maintaining driveability, preventing overheating,ram air ventilation,air delivery 

components,control devices, vacuum controls containers, handling refrigerants, discharging, 

charging &leak detection, refrigeration system diagnosis,diagnostic procedure, ambient 

conditions affecting system pressures. 

UNIT IV  AUTOMATIC TEMPERATURE CONTROL  9  

Different types of sensors and actuators used in automatic temperature control, fixed and 

variable displacement temperature control,semi-automatic, controller design for fixed and 

variable displacement type air conditioning system. 

UNIT V  SYSTEM SERVICING AND TEST ING  9  

Special tools for servicing vehicle air conditioning,diagnosing components and air conditioning 

systems, diagnosing cooling system, air delivery system, automatic temperature control system 

diagnosis and service. 

TOTAL: 45 PERIODS  

OUTCOMES:  

 ̧ Students will be able to understand the fundamentals of automotive air conditioning. 

 ̧ Students will know the constructional details and working of automotive cooling and 

heatingsystem. 

 ̧ Students will be able to understand the air condition controls, delivery system and 

refrigerants. 

 ̧ Students will know the details of various types automatic temperature control 

 ̧ Students will be able to understand thevarious testing andservicing procedure of air 

conditioning components. 

TEXTBOOKS:  

1.  
Warren Farnell and James D.Halderman, ñAutomotive Heating, Ventilation, and 

AirConditioning systemsò, Classroom Manual, Pearson Prentice Hall, 2004. 

2.  
Warren Farnell and James D.Halderman, ñAutomotive Heating, Ventilation, and Air 

Conditioning systemsò, Shop Manual, Pearson Prentice Hall, 2004. 

3. 
William H Crouse and Donald L Anglin, ñAutomotive Air conditioningò, McGraw Hill 

Inc., 1990. 

REFERENCES:  

1.  Paul Weisler, ñAutomotive Air Conditioningò, Reston Publishing Co. Inc., 1990. 

2. 
Mitchell Information Services, Inc., ñMitchell Automatic Heating and Air Conditioning 

Systemsò, Prentice Hall Inc., 1989. 

3. McDonald,K.L., ñAutomotive Air Conditioningò, Theodore Audel series, 1978. 

4. GoingsL.F., ñAutomotive Air Conditioningò, American Technical services, 1974. 



ME18010 COMPUTATIONAL FLUID DYNAMICS  L T P C 

 (COMMON TO ME & AE)  3 0 0 3 

OBJECTIVES:  

¶ To expose the students to the basics of CFD and the procedures. 

¶ To acquire knowledge of finite difference and finite volume methods 

¶ To acquire the ability to solve the problems using finite volume method 

UNIT  I  INTRODUCTION AND GOV ERNING EQUATIONS  9 

Introduction - Impact and applications of CFD in diverse fields - Governing equations of 

fluid dynamics ï Continuity - Momentum and energy - Generic integral form for governing 

equations - Initial and Boundary conditions - Governing equations for boundry layers -

Classification of partial differential equations ï Hyperbolic - Parabolic - Elliptic and Mixed 

types - Applications and relevance. 

UNIT  II  FINITE DIFFERENCE ME THOD 9 

Derivation of finite difference equations ï Simple Methods ï General Methods for first and 

second order accuracy ï solution methods for finite difference equations ï Elliptic 

equations ï Iterative solution Methods ï Parabolic equations ï Explicit and Implicit 

schemes. 

UNIT III  FINITE VOLUME METHOD  (FVM) FOR CONDUCTION  9 

Finite volume formulation for steady state one and two -dimensional diffusion problems. 

One dimensional unsteady heat conduction through Explicit, Crank ï Nicolson and fully 

implicit schemes. 

UNIT IV  FINITE VOLUME METHOD  FOR CONVECTION  9 

Steady one-dimensional convectionï Central, upwind differencing schemes-properties of 

discretization schemes ï Conservativeness, Boundedness, Transportiveness, Hybrid, 

Power-law, QUICK Schemes. 

UNIT V  CALCULATION FLOW FIELD BY FVM  9 

Representation of the pressure gradient term and continuity equation ï Staggered grid ï 

Momentum equations ï Pressure and Velocity corrections ï Pressure Correction equation, 

SIMPLE algorithm and its variants. Turbulence models, mixing length model, two 

equation (k-ɭ) models. 

TOTAL: 45 PERIODS  

OUTCOMES: 

1. The students will understand the mathematical representation of the governing 

equations     of fluid flow and heat transfer. 

1. The students will be able to choose and apply explicit, implicit and semi-implicit 

methods of finite differencing based on applications. 

2. The students will apply the governing equations to formulate numerical solution for 

conduction problems using finite volume method. 

3. The students will apply different schemes for convection problems using finite 

volume method. 

4. The student will possess the knowledge of CFD techniques, basic aspects of 

discretization and grid generation. 

TEXTBOOKS:  

1. Jiyan Tu, Guan Heng Yeoh, Chaoqun Liu, ñComputational Fluid Dynamics : A 



Practical Approachò, Second edition,  Elsevier Ltd, 2018 

2. MuralidharK and Sundararajan T, ñComputational Fluid Flow and Heat Transferò, 

Narosa Publishing House, New Delhi, 2014. 

3. Versteeg H.K, ñAn Introduction to Computational Fluid Dynamics, The Finite 

Volume Methodò, Pearson Publication, Second edition, 2008. 

REFERENCES: 

1. Anderson. J.D, ñComputational Fluid Dynamics- The Basic with Applicationsò, 

Tata McGraw Hill Publishing Company Pvt Ltd., New Delhi,2004 

2. Hoffman K.A, ñComputational Fluid Dynamics for Engineeringò, Engineering 

Education System, Austin, Texas 1989. 

3. Chung T.J, ñComputational Fluid Dynamicsò, Cambridge University Press,2003. 

4. Sreenivas Jeyanthi, ñComputational Fluid Dynamics for Engineers and Scientistsò, 

Springer, 2018 

WEB RESOURCES: 

¶ https://www.mie.utoronto.ca/ 

¶ https://nptel.ac.in/courses/112/107/112107079/ 

¶ https://nptel.ac.in/courses/101/106/101106045/ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ME18012 DESIGN OF EXPERIMENTS L T P C 

 (COMMON TO ME, AE, CE & CH)  3 0 0 3 

OBJECTIVES:  

¶ To acquire knowledge about Design of experiments 

¶ Understand various aspects of DoE 

¶ Design experiments based on problem description 

¶ Offer optimized solution for a given problem 

UNIT  I  FUNDAMENTALS OF EXPERIMENTATION  7 

Role of experimentation in rapid scientific progress, Historical perspective of experimental 

approaches, Steps in experimentation, Principles of experimentation. 

UNIT  II  COMPARATIVE EXPERIMENTS  9 

Basic concepts of probability and statistics, Comparison of two means and two variances, 

Comparison of multiple (more than two) means & ANOVA 

UNIT III  EXPERIMENTAL DESIGN  11 

Factorial designs, fractional factorial designs, orthogonal arrays, standard orthogonal arrays 

& interaction tables, modifying the orthogonal arrays, selection of suitable orthogonal array 

design, analysis of experimental data 

UNIT IV  RESPONSE SURFACE METHODOLOGY 9 

Concept, linear model, steepest ascent, second order model, regression, optimization 

UNIT V  TAGUCHI TECHNIQUE  9 

Taguchiôs Parameter Design: Concept of robustness, noise factors, objective function & S/N 

ratios, inner-array and outer-array design, data analysis 

TOTAL: 45 PERIODS  

OUTCOMES: 

At the end of the course, the student shall be able to: 

1. Formulate objective(s) and identify key factors in designing experiments for a 

given problem. 

2. Develop appropriate experimental design to conduct experiments for a given 

problem. 

3. Analyze experimental data to derive valid conclusions. 

4. Optimize process conditions by developing empirical models using experimental 

data. 

5. Design robust products and processes using parameter design approach. 

TEXTBOOKS:  

1. Montgomery DC, Design and Analysis of Experiments, 7thEdition, John Wiley & 

Sons, NY, 2008. 

2. Krishnaiah K,Shahabudeen P, Applied design of experiments and Taguchi method, 

Second edition,PHI,2012 

REFERENCES : 

1. Daniel Coleman, Belt Gunter , A DOE, Handbook, Createsapce publisher, 2013. 

2. Ross PJ, Taguchi Techniques for Quality Engineering, McGraw-Hill Book 

Company, NY, 2008. 

WEB RESOURCES : 

https://nptel.ac.in/courses/110105087/ 

  

https://nptel.ac.in/courses/110105087/


AE18010 
EMBEDDED SYSTEMS FOR AUTOMOTIVE 

APPLICATIONS  

 

L  T  P  C  

 3                                                                   0  0  3  

OBJECTIVES:  
The student should be made to 

 ̧ Learn the potential of automotive systems in industries. 

 ̧ Understand Automotive Sensory Systems. 
 ̧ Learn the microcontroller, their architecture and programming techniques. 
 ̧ Learn the different automotive protocols for internal communication. 

 ̧ Learn the working of automobile safety systems. 
UNIT I  AUTOMO TIVE EMBEDDED SYSTEMS  9 

Introduction to Automotive Embedded Systems - Overview of present-day embedded products - 

Basic building blocks of embedded systems - Automotive Systems Overview - Embedded 

Technology in Automotive Industry. Embedded System Development Process - Tool Chain and 

Cross Compilation. Future Trends in Automotive Embedded Systems: Hybrid Vehicles, Electric 

Vehicles. 

UNIT II  AUTOMOTIVE SENSORS 9 

Basics and overview-Automotive applications-Sensor classification. Sensor measuring 

principles-Position sensor-speed and rpm sensors-Acceleration sensors-Pressure sensors-Force 

and Torque sensors. Sensor types-Engine speed sensor-wheel speed sensor-Accelerator pedal 

sensor-torque sensor-steering angle sensor-rain/light sensor. 

UNIT III  PIC MICROCONTROLLER  9 

Architecture and instruction set ï Program and Data memory ï CPU registers ï I/O port 

expansion ï Interrupts - Programming concepts Assembly and Embedded C. PIC 

Microcontroller Peripherals: Timer0 ï Timer 1 - Compare and Capture mode ïï Timer 2 - PWM 

outputs. 

UNIT IV  COMMUNICATION PROTOCOLS  9 

Introduction to control networking ï Communication protocols in embedded systems ï SPI, I2C, 

and USB. Vehicle communication protocols ï Introduction to CAN, LIN, FLEXRAY, MOST, 

AUTO SAR. 

UNIT V SAFETY SYSTEMS 9 

Antilock braking system, Air bag restraint system, Voice warning system, Seat belt system, 

Road navigation system, Anti-theft system. 

                                                         TOTAL: 45 PERIODS  

OUTCOMES:  
After the completion of this course the student will be able to:  

¶ Design and develop automotive embedded systems. 

¶ Analyze various embedded products used in automotive industry. 

¶ Interface devices and build a complete automotive embedded system. 

TEXTBOOKS:  

1. 
William Ribbens, ñUnderstanding Automotive Electronics an Engineering Perspectiveò, 7

th
 

Edition, Butterworth-Heinemann (an imprint of Elsevier Publications), 2012. 

2. 
John B. Peatman, ñDesign with PIC microcontrollersò, Pearson Education, Singapore - 

1998. 

REFERENCES:  

1. Robert Bosch Gmbh, ñAutomotive Electronics Handbookò. 2018. 

2. 
Tom Denton, ñAutomobile Electrical and Electronic Systemsò, fifth edition, Taylor & 

Francis Ltd., 2017. 

3. 
Tim Wilmshurst, ñDesigning Embedded Systems with PIC Microcontrollers: Principles 

and Applicationsò, Newness Publisher, 2007. 

4. 
Robert Bosch Gmbh, ñAutomotive Electricals Electronics System and Componentsò, 4

th
 

Edition, 2004. 

5. 
Jurgen, R., ñAutomotive Electronics Hand Bookò, 2

nd
 edition, McGraw-Hill Professional, 

1999. 

 



AE18012 ENGINE AND VEHICLE MANAGEMENT SYSTEMS   L   T  P  C  

  3  0  0  3  

OBJECTIVES:  

¶ To explain the principle of engines and vehicle electronic management system and 

different sensors used in the systems.  

UNIT I  FUNDAMENTALS OF AUTOMOTIVE ELECTRONICS  9  
Microprocessor architecture, Open and closed loop control strategies, Proportional Integral 

Derivative controller, Look up tables, introduction to modern control strategies - Fuzzy logic 

and adaptive control, Parameters to be controlled in Spark Ignition (SI) and Compression 

Ignition (CI) engines and in the other parts of the automobile. 

UNIT II  SENSORS  9  
Inductive, Hall effect, Hot wire, Thermistor, Piezo electric, Piezoresistive, Throttle position, 

Mass air flow, Crank shaft position, Cam position, Engine speed, Wheel speed, Steering 

position, Tire pressure, Steering torque, Fuel level, Crash, Exhaust gas oxygen level, Knock, 

Engine temperature, Manifold Temperature and Pressure sensors. 

UNIT III  SI ENGINE MANAGEMENT  9  
Three way catalytic converter, conversion efficiency versus lambda, Layout and working of SI 

engine management systems like Bosch L-Jetronic and LH-Jetronic, Group and sequential 

injection techniques, Working of the fuel system components, Cold start and warm up phases, 

idle speed control, acceleration and full load enrichment, deceleration fuel cutoff. Fuel control 

maps, open loop control of fuel injection and closed loop lambda control. Electronic ignition 

systems and spark timing control, Closed loop control of knock.  

UNIT IV  CI ENGINE MANAGEMENT  9  
Fuel injection system parameters affecting combustion, noise and emissions in CI engines. Pilot, 

main, advanced post injection and retarded post injection. Electronically controlled Unit 

Injection system. Layout of the common rail fuel injection system. Working of components like 

fuel injector, fuel pump, rail pressure limiter, flow limiter, Exhaust gas recirculation (EGR) 

valves.  

UNIT V  VEHICLE MANAGEMENT SYSTEMS  9  
Anti-lock Braking system (ABS) its need, layout and working, Electronic control of suspension, 

Electric power steering, Supplementary Restraint System of air bag system - crash sensor, seat 

belt tightening, Cruise control, Vehicle security systems - alarms, vehicle tracking system, On 

board diagnostics, Collision avoidance Radar warning system. 

TOTAL: 45 PERIODS  

OUTCOMES:  

¶ Students will be understand the basic electronic components and controls used in Sensors 

¶ Students will be familiar with the constructions and working principle of different types 

of sensors. 

¶ Students will be familiar with the ignition and injection methods used in an SI engine 

management system. 

¶ Students will be familiar with the  fuel injection systems in a diesel engine and the 

emission control systems. 

¶ Students will know the fundamentals of vehicle management system.  

TEXTBOOKS:  
1.  William B Ribbens, ñUnderstanding Automotive Electronicsò, 8

th
 edition, Butterworth-

Heinemann, 2017.  

2.  Eric Chowanietz, ñAutomobile Electronicsò, SAE Publications,1995. 

REFERENCES:  
1.  Robert Bosch, ñDiesel Engine Managementò, Wiley-Blackwell, 4

th
 edition, 2006 

2.  Robert Bosch, ñGasoline Engine Managementò, Wiley, 3
rd

 edition, 2006 

 

 

 

 

 



AE18014 
FINITE ELEMENT ANALYSIS FOR AUTOMOBILE 

ENGINEERS  
L  T  P  C  

3                                   0   0   3  

OBJECTIVES:  
 ̧ To introduce the concepts of mathematical modeling of engineering problems. 

 ̧ To appreciate the use of FEM to a range of engineering problems. 

UNIT I  INTRODUCTION  9  
Historical background, Mathematical modeling of field problems in engineering - Governing 

equations, discrete and continuous models - Boundary, Initial and Eigen Value problems, 

Weighted residual method, Equivalence weighted residual method and Variational formulation, 

Ritz technique, Basic concepts of Finite Element Method. 

UNIT II  ONE DIMENSIONAL PROBLEMS  9  
One dimensional second order equation - Discretization, Element types - Linear and Higher 

order elements, Derivation of Shape functions, Stiffness matrices and Force vectors, Assembly 

of matrices, problems from solid mechanics and heat transfer, simple analysis of automotive 

components like push rod, brake rod, wheel axle subjected to axial load only using computer 

software. 

Longitudinal vibration frequencies and mode shapes, Fourth order beam equation - Transverse 

deflections and natural frequencies of beams. 

UNIT III  TWO DIMENSIONAL SCALAR VARIABLE PROBLEMS  9  
Second order 2D equations involving scalar variable functions - Variational formulation, Finite 

element formulation, Triangular elements - Shape functions and Stiffness matrices and Force 

vectors.  

Application to Field Problems - Thermal problems, Quadrilateral elements, Higher order 

elements, Heat transfer analysis through engine cylinder wall and liner, wheel axle. 

UNIT IV  TWO DIMENSIONAL VECTOR VARIABLE PROBLEMS  9  
Equations of elasticity - plane stress, plane strain and axisymmetric problems, Body forces and 

temperature effects, Stress calculations - plate and shell elements.  

Structural analysis of fuel and brake fluid through hoses using modern computer software. 

UNIT V  ISOPARAMETRIC FORMULATION  9  
Natural co-ordinate systems - Isoparametric elements - Shape functions for isoparametric 

elements - one and two dimensions, serendipity elements, numerical integration and application 

to plane stress problems, Matrix solution techniques - Solution techniques to dynamic problems. 

Introduction to analysis software, analysis of simple automotive components using computer 

software. 

TOTAL: 45 PERIODS  

OUTCOMES:  
 ̧ Students will be able to understand different mathematical techniques used in FEM analysis. 

 ̧ Students will be able to understand the role and significance of shape functions in finite 

element formulations and use linear, quadratic, and cubic shape functions for interpolation  

 ̧ Students will be able to understand the formulation of two-dimensional elements (triangle 

and quadrilateral continuum and its application.  

 ̧ Students will be able to select appropriate space (planar (plane stress or strain), 

axisymmetric, or spatial), idealization (type of element), and modeling techniques  

 ̧ Students will be able to use professional-level finite element software to solve engineering 

problems in Solid mechanics, fluid mechanics and heat transfer. 

TEXTBOOKS:  

1.  
Seshu, P, "Text Book of Finite Element Analysis", Prentice-Hall of India Pvt. Ltd., New 

Delhi, 2007. 

2.  
Reddy. J.N., "An Introduction to the Finite Element Method", 3rd Edition, Tata McGraw-

Hill, 2005. 

REFERENCES:  

1. 
Bhatti Asghar M, "Fundamental Finite Element Analysis and Applications", John Wiley 

& Sons, 2013. 

2. Rao, S.S., "The Finite Element Method in Engineeringò, 3rd Edition, Butterworth 

Heinemann, 2004. 3. Logan, D.L., "A first course in Finite Element Method", Thomson Asia Pvt. Ltd., 2002. 



4. 
Robert D. Cook, David S. Malkus, Michael E. Plesha, Robert J. Witt, "Concepts and  

Applications of Finite Element Analysis", 4th Edition, Wiley Student Edition, 2002. 

5. KJ Bathe, "Finite Element Procedures", PrenticeHall,1996. 

6. 
Chandrupatla&Belagundu, "Introduction to Finite Elements in Engineering", 3rd Edition, 

Prentice Hall College Div,1990. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AE18016 
FUNDAMENTALS OF NANO SCIENCE AND 

TECHNOLOGY  
L  T  P  C  

3                                   0   0  3  

OBJECTIVES:  

¶ To make the students to understand the fundamentals of nano science and technology. 

UNIT I  INTRODUCTION  9  

Nanoscale Science and Technology - Implications for Physics, Chemistry, Biology and 

Engineering - Classifications of nanostructured materials - nano particles - quantum dots, 

Nanowires ï ultra ï thinfilms - multilayered materials. Length Scales involved and effect on 

properties: Mechanical, Electronic, Optical, Magnetic and Thermal properties. Introduction to 

properties and motivation for study (qualitative only). 

UNIT II  PREPARATION METHODS  9 

Bottom-up Synthesis -Top-down Approach: Precipitation, Mechanical Milling, Colloidal routes, 

Self-assembly, Vapour phase deposition, MOCVD, Sputtering, Evaporation, Molecular Beam 

Epitaxy, Atomic Layer Epitaxy, MOMBE. 

UNIT III  PATTERNING AND LITHOGRAPHY FOR NANOSCALE DEVICES

  

9 

Introduction to optical/UV electron beam and X-ray Lithography systems and processes, Wet 

etching, dry (Plasma /reactive ion) etching, Etch resists-dip pen lithography. 

UNIT IV  PREPARATION ENVIRONMENTS  9  

Clean rooms: specifications and design, air and water purity, requirements for particular 

processes, Vibration free environments: Services and facilities required. Working practices, 

sample cleaning, Chemical purification, chemical and biological contamination, Safety issues, 

flammable and toxic hazards, biohazards. 

UNIT V  CHARACTERISATION TECHNIQUES  9 

X-ray diffraction technique, Scanning Electron Microscopy - environmental techniques, 

Transmission Electron Microscopy including high-resolution imaging, Surface Analysis 

techniques - AFM, SPM, STM, SNOM, ESCA, SIMS - Nanoindentation.  

TOTAL: 45 PERIODS  

OUTCOMES:  

At the end of the course, students will be able to  

¶ understand the basic of nanoscience. 

¶ remeber the preparation methods. 

¶ apply the concept of patterning and lithography for nano scale devices. 

¶ study the effect on environments. 

¶ understand the characterisation techniques of nano science. 

TEXTBOOKS:  

1.  
N John Dinardo, ñNanoscale Charecterisation of Surfaces & Interfacesò, Second edition, 

Weinheim Cambridge, Wiley-VCH, 2000. 

2. 
A.S. Edelstein and R.C. Cammearata, eds., ñNanomaterials: Synthesis, Properties and 

Applicationsò, Institute of Physics Publishing, Bristol and Philadelphia, 1996. 

REFERENCES:  

1.  
AkhleshLakhtakia (Editor) The Hand Book of Nano Technology, ñNanometer Structureò, 

Theory, Modeling and Simulations. Prentice-Hall of India (P) Ltd, New Delhi, 2007. 
2. G Timp (Editor), Nanotechnology, AIP press/Springer, 1999. 

  

  

 

 

 

 

  

 

 

 

 

  

 

 

  

  

 

 

 

 

  

 

 

 

 

 

  

  



ME18404 HYDRAULICS AND PNEUMATICS SYSTEMS  L T P C 

 (COMMON TO ME & AE)  3 0 0 3 

OBJECTIVES:  

¶ This course will give an appreciation of the fundamental principles, design and operation 

of hydraulic and pneumatic machines, components and systems and their application in 

recent automation revolution 

UNIT  I  FLUID POWER PRINCIPLES AND FUNDAMENTALS  7 

Introduction, Advantages and Applications of Fluid power system. Types of fluid power 

systems -Basics of Hydraulics and Pneumatics. Hydraulic fluids- types and properties of 

hydraulic fluids. Properties of airï Perfect Gas Laws, Pascalôs Law, Darcyôs equation, Valves 

and fittings. Losses in pipes and fittings-K factor. Hydraulic and Pneumatic power packs. 

UNIT  II  HYDRAULIC SYSTEM AND COMPONENTS    11 

Sources of Hydraulic power- Pumping Theory ï Pump Classification- Construction, Working, 

Advantages, Disadvantages, Performance and Selection criterion of Linear& Rotary pumps. 

Hydraulic Actuators - Cylinders & Motors - Types and construction. Control Components -

Directional control, Flow control and Pressure control valves- Types, Construction, Operation 

and Applications. Fluid Power ANSI Symbol. 

UNIT III  DESIGN OF HYDRAULIC CIRCUITS  9 

Accessories - Pressure Switches, Electrical switches, Limit switches, Relays ï Applications. 

Types of Accumulators and its Applications. 

Design of Hydraulic circuits- Reciprocation, Speed control- meter-in & meter-out circuits, 

Sequence, Synchronization, Regenerative, Pump Unloading-Double pump circuits. Pressure 

Intensifier, Air-over oil system, Hydrostatic transmission, Electro hydraulic circuits and 

Mechanical Hydraulic servo systems 

UNIT IV  PNEUMATIC SYSTEM AND COPONENTS  7 

Compressors- types and working principle. Filter, Regulator, Lubricator, Muffler, Air control 

Valves, Quick Exhaust valves, Pneumatic actuators, Servo systems. Introduction to Fluidics, 

Pneumatic logic circuits. 

UNIT V  DESIGN OF INDUSTRIAL HYDRAULIC AND PNEUMATIC 

CIRCUITS  

11 

Design of circuits using the components of hydraulic system for Drilling, Planning, Shaping, 

Punching, Pressing operations. Sequential circuit design for simple application using cascade 

method, Electro pneumatic circuits. 

Selection of Hydraulic and Pneumatic components, Installation, fault finding and maintenance 

of hydraulic and pneumatic components. Microprocessor and PLC- Applications in Hydraulic 

and Pneumatics, Low cost Automation 

TOTAL: 45 PERIODS  

OUTCOMES: 

1. Students will learn the principles, basic laws, applications, advantages and 

disadvantages of fluid power system. 

2. Students will be able to acquire and understand the knowledge on the construction, 

working and selection of different hydraulic components. 

3. Students will apply the knowledge and design the basic hydraulic circuits for different 

industrial applications. 

4. Students will be able to acquire the knowledge on the construction, working and 

selection of different pneumatic components & fluidic elements and apply them for 



designing the basic industrial pneumatic circuits. 

5. Students will acquire the knowledge on Electrohydraulic, microprocessor, PLC, and 

design the hydraulic & pneumatic circuits for the automation of different industrial 

processes. 

TEXTBOOKS:  

1. Anthony Esposito, Fluid Power with Applications, Pearson Education, 7
th
 edition, 2009. 

2. James L. Jhonson, Introduction to Fluid Power, Delmar Thomson Learning, 2002. 

REFERENCES: 

1. Dudelyt, A Pease and John J.Pippenger, Basic Fluid Power, Prentice Hall, 1987. 

2. Majumdar, S.R., Oil Hydraulics Systems-Principles and Maintenance, Tata McGraw-

Hill, 2001. 

3. Majumdar, S.R., Pneumatic Systems-Principles and Maintenance, Tata McGraw-Hill, 

2007. 

4. Micheal J, Pinches and Ashby, J.G., Power Hydraulics, Prentice Hall, 1989. 

5. ShanmugaSundaram, K.,Hydraulic and Pneumatic controls, S. Chand limited, 2006. 

6. Srinivasan. R., Hydraulic and Pneumatic Control, Tata McGraw-Hill Education, 2012. 

WEB RESOURCES: 

1. NPTEL Course - https://nptel.ac.in/courses/112105046/ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://nptel.ac.in/courses/112105046/


ME18020   INDUSTRIAL ROBOTICS  L T P C 

 (COMMON TO ME, AE & MR)  3 0 0 3 

OBJECTIVES:  

¶ To teach students the basics of robotics, construction features, sensor applications, 

robot cell design, robot programming and application of artificial intelligence and 

expert systems in robotics. 

UNIT  I  INTRODUCTION AND DRIVE SYSTEM  9 

Robot ï Definition - Need for robots - Classification based on coordinate system - Control 

method ï Work envelope. Robot motion ï Types & joints, wrist ï pitch, roll, yaw. Joint 

notation scheme, Payload, Robot specification. Drive system ï Hydraulic ï Pneumatic ï 

Electric and its comparison. 

UNIT  II  END EFFECTORS AND ROBOT KINEMATICS  9 

End Effectors ï Grippers ï Mechanical grippers ï Gripper mechanisms, Magnetic gripper, 

Vaccum gripper ï Inflatable gripper; Internal and External gripper; Gripper selection ï 

Tool as end effectors ï Gripper force analysis. Forward and Inverse kinematics of 

manipulator with two three Degrees of Freedom (DOF) in two-dimensional space ï four 

degrees of freedom in three-dimensional space. (Elementary treatment only). 

UNIT III  SENSORS AND MACHINE VISION 9 

Transducers and Sensors ï Sensor categories - Tactile array sensor ï Touch -Proximity and 

range sensors ï Compliance sensor ï Sensing wrist forces - Sensing joint forces. 

Function of machine vision system ï Sensing and Digitizing, Imaging devices ï CCD ï 

Videocon camera, Lighting techniques. Image Processing and Analysis ï Image data 

reduction ï segmentation ï Feature extraction ï Object recognition. Training of vision 

system. 

UNIT IV  ROBOT PROGRAMMING AND ARTIFICIAL 

INTELLIGENCE  

9 

Methods of Robot Programming ï Robot programming ï Lead through ï manual ï 

Powered ï Textural robot languages ï Robot program as a path in space ï Defining 

position in space ï Reason for defining points ï Speed control ï Motion interpolation.  

UNIT V  ROBOT CELL DESIGN, ECONOMICS AND APPLICATION  9 

Robot cell layouts ï Multiple robots and machine interference ï Work cell design and 

control ï Safety in robotics. Implementation of robots in industries ï various steps; 

Economic analysis of robots ï Pay back method ï EUAC (Equivalent Uniform Annual 

Cost Method). Industrial application of robots ï Introduction to COBOTS. 

TOTAL: 45 PERIODS  

OUTCOMES: 

1. The student will be able to select a particular type of actuator on his requirements. 

2. The student will be able to solve simple problems in forward and inverse 

kinematics. 

3. Students will be able to select appropriate sensors; the right lighting techniques and 

a suitable vision system based on the industry need. 

4. Students will be able to select the programming methods in robots and problem-

solving techniques in AI. 

5. The students will be able to design robots work cells. 

 



TEXTBOOKS:  

1. Groover,M.P., Weis,M., Nagel,R.N. and Odrey,N.G., ñIndustrial Robotics 

Technology, Programming and Applicationsò, Mc Graw-Hill, Int., 1986. 

REFERENCES: 

1. Deb, S.R.ò Robotics Technology and Flexible Automationò, Tata Mc Graw-Hill, 

1994.  

2. Jordanides,T. and Torby,B.J., ,òExpert Systems and Robotics ñ, Springer ïVerlag, 

New York, May 1991.  

3. K.S.Fu, Gonzalez, R.C. and Lee, C.S.G., ñRobotics Control, Sensing, Vision and  

Intelligenceò, McGraw Hill, 1987.  

4. Klafter,R.D., Chmielewski, T.A. and Negin,M., ñRobotics Engineering ï An 

Integrated Approachò, Prentice-Hall of India Pvt. Ltd., 1984.  

5. Koren,Y., ñRobotics for Engineersò, McGraw-Hill, 1987.  

6. Kozyrey, Yu. ñIndustrial Robotsò, MIR Publishers Moscow, 1985. 

 

WEB RESOURCES: 

¶ https://nptel.ac.in/courses/112105249/ 

¶ https://nptel.ac.in/courses/112101099/ 

¶ https://nptel.ac.in/courses/112101098/ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://nptel.ac.in/courses/112105249/
https://nptel.ac.in/courses/112101099/
https://nptel.ac.in/courses/112101098/


AE18018 SIMULATION OF IC ENGINES  L T P C 

  3 0 0 3 

OBJECTIVES:  
 ̧ To learn the simulation of engine combustion. 

 ̧ To learn the combustion theory based on first and second law of thermodynamics. 

 ̧ To do the modeling of SI engines. 

 ̧ To do the modeling of CI engines. 

 ̧ To do the modeling of Two stroke engines. 

(Use of Standard Simulation Data Book permitted) 

UNIT  I  INTRODUCTION TO SIMULATION  9  

Basic knowledge to simulation, advantages of engine simulation - Classification of engine 

models- Intake and exhaust flow models - Open and closed cycle models - Simulation of  

Various cycles - Step by step approach in engine simulation. 

UNIT  II  COMBUSTION THEORY  9 
Theories of combustion- Laminar and Turbulent flame propagation in engines -First and second 

law of thermodynamics applied to combustion- combustion equation for hydrocarbon fuels- Heat 

of reaction- Constant volume adiabatic combustion, constant pressure adiabatic combustion. 

UNIT III  SIMULATION OF COMBUSTION IN SI ENGINES  9 
Combustion in SI engines, Flame propagation and velocity, Single zone models ï Multi zone 

models ï Mass burning rate, Turbulence models ï One dimensional models ï Chemical kinetics 

modeling ï Multidimensional models, Flow chart preparation. 

UNIT IV  SIMULATION OF COMBUSTION IN CI ENGINES 9 
Combustion in CI engines Single zone models ï Premixed-Diffusive models ï Wiebe model ï 

Whitehouse way model, Two zone models ï Multi zone models- Meguerdichian and Watsonôs 

model, Hiroyasuôs model, Lynôs model ï Introduction to Multidimensional and spray modeling, 

Flow chart preparation. 

UNIT V  SIMULATION OF TWO STROKE ENGINES  9 
Thermodynamics of the gas exchange process - Flows in engine manifolds ï one dimensional 

and multidimensional models, Flow around valves and through ports Models for scavenging in 

two stroke engines ï Isothermal and non-isothermal models, Heat Transfer and Friction. 

TOTAL: 45 PERIODS  

COURSE OUTCOMES: 

The students will be able to: 

 ̧ Describe the importance of simulation tools in modeling of IC engine. 

 ̧ Calculate the adiabatic flame temperature at constant volume and constant pressure 

combustion. 

 ̧ Understand the principles of simulation of combustion in SI I engines. 

 ̧ Understand the principles of simulation of combustion in CI engines. 

 ̧ Understand the principles of simulation of combustion in two stroke engines. 

TEXTBOOKS:  

1. 
Lakshminarayan, P.A and Aghav Yogesh. V, ñModeling Diesel Combustionò, Springer, 

2010. 

2. 
V. Ganesan, ñComputer Simulation of Spark - Ignition Engine Processesò, Universities 

Press, 2000. 

3. 
V.  Ganesan, ñComputer Simulation of Compression - Ignition Engine Processes,ò 

Universities Press, 2000. 

4. 
Ashley S. Campbell, ñThermodynamic Analysis of Combustion Enginesò, Krieger 

publication co, 1985. 

REFERENCES  

1. 
Saravanamuttoo, Cohen H. Rogers GEC, ñGas Turbine Theoryò, Fifth edition, Pearson 

Education India, 2017. 

2. J.I. Ramos, ñInternal Combustion Engine Modelingò, Butterworth ï Heinemann ltd, 1999. 

3. Bordon P. Blair, ñThe Basic Design of two-Stroke enginesò, SAE Publications, 1990. 

4. 
Horlock and Winterbone, ñThe Thermodynamics and Gas Dynamics of Internal 

Combustion Enginesò, Vol. I & II, Clarendon Press, 1986. 



5. 
J.N. Mattavi and C.A. Amann, ñCombustion Modeling in Reciprocating Enginesò, Plenum 

Press, 1980. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



GE18052 TOTAL QUALITY MANAGEMENT  L T P C 

 (COMMON TO ME, AE, CS, EC & MR)  3 0 0 3 

OBJECTIVES:  

¶ To facilitate the understanding of Quality Management principles and processes. 

¶ To learn TQM & process monitoring techniques 

¶ To know about various quality management system implemented in industries 

UNIT  I   INTRODUCTION  8 

Fundamentals of TQM ï Historical developments ï important philosophies- (Deming, 

Juran, Crossby, Ishikawa) and their impact of quality ï Quality planning, Quality statement 

ï Quality policy. 

UNIT  II   TQM   PRINCIPLES  9 

Customer focus - Customer satisfaction ï customer perception of quality, customer 

complaints, Employee involvement ï Empowerment and Team work- Recognition and 

Reward ï Performance appraisal - Supplier Quality Management ï Supplier Rating ï 

Supplier rating by Analytical Hierarchical Process (AHP) 

UNIT III  PROCESS  MONITORING 9 

Seven tools of quality, New Seven management tools, Statistical fundamentals ï Normal 

curve charts for variables and attributes, TPM ï Concepts, Process Capability analysis 

,PDSA cycle, 5S, Kaizen. 

UNIT IV  TQM  TECHNIQUES  10 

Quality Functions Deployment (QFD) ï house of Quality, QFD process and benefits, 

Benchmarking process, Taguchi  Quality Loss function,  FMEA ï concept, Industrial case 

studies on DFMEA and PFMEA   ï Six Sigma ïconcepts- Methodologies 

UNIT V  QUALITY MANAGEMENT SYSTEMS  9 

Need for ISO ï ISO 9001: 2015 ï Elements, Implementation, Documentation and 

Auditing, QS 9000 / TS 16949 - ISO14000 and OSHAS 18000 ï Concept requirements and 

benefits ï Case studies.  

TOTAL: 45 PERIODS  

OUTCOMES: 

1. The students will be able to explain the evolution and concepts of TQM (Total 

Quality Management), quality and its need. 

2. The students will be able to understand the principles of TQM and explain the 

concept of statistical process control. 

3. The students will be able to illustrate process monitoring tools and relate with 

industrial examples.  

4. The students will be able to apply the various techniquens of TQM in industries. 

5. The students will be able to explain the need for quality systems of International 

standards. 

TEXTBOOKS:  

1. Dale H. Besterfiled, et at., "Total quality Management", Third Edition, Pearson 

Education Asia, Indian Reprint, 2006. 

2. Poornima M. Charantimath, Total Quality Management, Pearson education, 3rd 

edition, 2017 



REFERENCES: 

1. James R. Evans and William M. Lindsay, "The Management and Control of 

Quality", 8th Edition, First Indian Edition, Cengage Learning, 2012.  

2. Janakiraman. B and Gopal .R.K., "Total Quality Management - Text and Cases", 

Prentice Hall (India) Pvt. Ltd., 2006. 

3. Shridhara Bhat, ñTQM Text and Casesò, Himalaya Publishing House, 2002.  

4. Suganthi.L and Anand Samuel, "Total Quality Management", Prentice Hall (India) 

Pvt. Ltd., 2006. 

WEB RESOURCES: 

1. https://nptel.ac.in/courses/110/104/110104080/ 

2. https://nptel.ac.in/courses/110/104/110104085/ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AE18020 VEHICLE MULTIPLEXING  L  T P C 
  3 0 0 3 

OBJECTIVES:  
 ̧ To learn the Fundamentals of Vehicle Networking Concepts. 

 ̧ To understand the Concepts of Various multiplexing level. 

 ̧ To study the Multiplexing standards. 

 ̧ To impart knowledge in the areas of vehicle networking standards. 

 ̧ To impart knowledge in the areas of multiplexing bus. 

UNIT  I  INTRODUCTION TO VEHICLE NETWORKING CONCEPTS  9  
Historical Perspective- Multiplexing Paradox- Vehicle multiplexing comparison to industry- 

Why multiplexing Popularity of multiplexing- SAE Classification- Intra Module Versus 

Intermodule communication- Examples of Vehicle Nodes Terminology like : open architecture, 

Broad cast, Peer to peer, Baud rate versus Bit rate, protocol Synchronous and asynchronous 

protocol- On board Diagnostics- Encoding- Error Handling- Media Characteristics et. 

UNIT  II  VARIOUS MULTIPLEXING LEVEL  9 
The vehicle Level- Topologies- Network Design issues- Development Tools- Service tools- 

Vehicle Level Testing- The Electronic Control Level- Integrated Control- Unexpected message 

delays- message synchronization- local loss of power and ground- Integrated circuit level- 

Partitioning General digital tradeoffs- Digital CAN implementation- Electromagnetic 

compatibility. 

UNIT III  MULTIPLEXING STANDARDS  9 
ISO standards- SAE international standards- Class A protocols- Class B protocols- Class C 

protocols- Diagnostic Protocols- Air Bag Protocols- Wireless Protocols- Data Link Usage- 

Future Trends. 

UNIT IV  CAN: FROM CONCEPT TO REALITY  9 
The CAN bus: general-can: its protocol, its properties, its novel features-the CAN physical layer-

medium, implementation and physical layers in CAN-Components, applications and tools for 

CAN-Event-triggered and time-triggered aspects-ttcan Time-triggered communication on CAN-

Towards high-speed, X-by-Wire and redundant systems. 

UNIT V  NEW MULTIPLEXED BUS CONCEPTS  9 
LIN Local Interconnect Network-Think Bus, think Fail-safe SBC, Gateways -Safe-by-Wire- 

Audio-video buses. 

TOTAL: 45 PERIODS  

OUTCOMES:  
 ̧ Understand the concepts of vehicle networking. 

 ̧ Acquire knowledge in multiplexing terminology relevant to vehicle. 

 ̧ Acquire knowledge in multiplexing Standards relevant to vehicle. 

 ̧ Able to understand the current state of the CAN protocol, all the possible subdivisions of the 

physical layers and everything relating to conformity problems. 

 ̧ Know the importance of various new multiplexed bus concepts. 

TEXTBOOKS:  

1. 
Dominique Paret, ñMultiplexed Networks for Embedded Systemò, John Wiley & sons, 

2007. 

2. 
Christopher Albert Lupini, ñVehicle Multiplex Communicationò, SAE International ISBN 

0-7680-1218-X, 2004. 

REFERENCES: 

1. 
Tom Denton, ñAutomobile Electrical and Electronic Systemsò, Routledge publications, 

2017. 

 

 

 

 

 

 

 

 



AE18022 
VIRTUAL INSTRUMENTATION IN AUTOMOBILE 

ENGINEERING  
L  T P C 

  3 0 0 3 

OBJECTIVES:  
 ̧ To learn the Fundamentals in Virtual instrumentation. 

 ̧ To Understand the programming data acquisition.  

 ̧ To Understand the Communication Networked modules. 

 ̧ To learn the concepts of Real time control. 

 ̧ To implement the concepts in Automotive Applications. 

UNIT  I  INTRODUCTION  9  
Virtual Instrumentation ï Definition and Flexibility ï Block Diagram and Architecture of Virtual 

Instrumentation ï Virtual instruments versus Traditional instruments ï Review of software in 

virtual instrumentation- VI Programming techniques ï VI, sub VI Loops and charts, Arrays, 

clusters and Graphs, Case and sequence structures, Formula nodes, string and File input/output. 

UNIT  II  DATA ACQUISITION IN VI  9 
A/D and D/A Converters, plug ï in ï Analog input/output cards- Digital input and output cards, 

organization of the DAQ VI system ï Opto isolation ï performing analog input and analog 

output ï scanning multiple analog channels ï issues involved in selection of data acquisition 

cards ï data acquisition modules with serial communication ï design of digital voltmeter with 

transducer input- Timers and counters. 

UNIT III  COMMUNICATION NETWORKED MODULES  9 
Introduction to PC buses ï local buses ï ISA, PC1, RS232, RS 422 and RS 485 ï Interface buses 

ï USB, PCMCIA, VXI,SCXI and PXI ï Instrumentation buses ï Modbus and GPIB ï 

Networked buses ï ISO/OSI reference model, Ethernet and TCP/IP Protocols. 

UNIT IV  REAL TIME CONTROL IN VI  9 
Design of ON/OFF controller and proportional controller for a mathematically described 

processes using VI Software ï Modeling and basic control of level and Reactor Processes ï Case 

Studies on development of HMI, SCADA in VI. 

UNIT V  AUTOMOTIVE APPLICATIONS  9 
PC based digital storage oscilloscope ï sensor technology and signal processing ï virtual 

laboratory- spectrum analyzer ï wave form generator- Data Visualization and multiple locations- 

Distributed monitoring and control ï Vision and motion control. Case study related to 

automotive applications. 

TOTAL: 45 PERIODS  

OUTCOMES:  
 ̧ Possess knowledge in virtual instrumentation. 

 ̧ Application of data acquisition in automobile engineering. 

 ̧ Application of  instrument control in automobile engineering. 

 ̧ Experiment and analyze the automobile laboratory prototype measurement systems using a 

computer and plug-in DAQ interfaces. 

 ̧ Implementation in small automotive related projects in virtual instrumentation. 

TEXTBOOKS:  

1. 
Bitter, R., Mohiuddin, T. and Nawricki, M., ñLabview Advanced programming Technique 

CRC Press, 2
nd

 Edition 2007. 

2. Nadovich, C., ñSynthetic Instruments Concepts and Applicationsò Elsevier 2005. 

3. 
Gupta, S and Gupta J, P., ñPC Interfacing for Data acquisition and process controlò, 

Instrument Society of America 1995. 

REFERENCES: 

1. 
Jamal, R. and Picklik, H., ñLabview ï Applications and solutionsò, National Instrument 

Release, 2019. 

2. Buchanan, W., ñComputer Bussesò, CRC Press, 2000. 

3. Johnson, G., ñLab view Graphical programmingò, McGraw ï Hill, Newyork, 1997. 

4. Wells, L.K and Travis, J., ñLabview for everyoneò, Prentice Hall, New Jersey, 1997. 

 

 

 



 

OE18101 FUNDAMENTALS OF AUTOMOBILE ENGINEERING  L  T  P  C  

                                                                                                                           3                                   0   0   3  

OBJECTIVES:  
 ̧ To understand the construction and working principle of various parts of an automobile. 
 ̧ To have the practice for assembling and dismantling of engine parts and transmission  

system. 
 ̧ To make the students to understand the importance of steering and suspension system in 

vehicle. 

UNIT I  VEHICLE STRUCTURE AND ENGINES  9  

Types of automobiles, vehicle construction and different layouts, IC engines ïworking of four 

stroke and two stroke Spark Ignition & Compression Ignition engines, Engine emission control 

techniques, Emission norms (Euro and BS), Layout of Electric and Hybrid vehicle. 

UNIT II  FUEL INJECTION AND IGNITION SYSTEM  9  

Carburetor types, Theory of simple carburetor, Petrol injection, Electronic fuel injection, Types 

of injection systems, fuel pump, Types of fuel injectors, and types of nozzles, Ignition system, 

Battery coil ignition system, Electronic ignition system. 

UNIT III  TRANSMISSION SYSTEMS 9  

Clutch-types and construction, gear boxes- manual and automatic, gear shift mechanisms, Over 

drive, fluid flywheel, torque converter, propeller shaft, slip joints, universal joints, differential 

and rear axle, Hotchkiss Drive and Torque Tube Drive. 

UNIT IV  SUSPENSION SYSTEMS AND STEERING SYSTEMS 10  

Types of suspension Springs, Leaf spring, coil spring, Torsion bars, Rubber spring, Telescopic 

type shock absorber, Independent suspension, Steering geometry and types of steering gear box, 

Power Steering, steering linkages, steering gears, Types of Front Axle. 

UNIT V  WHEELS TYRES AND BRAKES  8 

Types of wheels, Compare different types of wheel, Types of tyre, Compare different types of  

tyres, Tyre materials, Electric brake, Servo brake system, Power brake, Disc brake, Drum Brake, 

Air brake,, ABS. 

TOTAL: 45 PERIODS  

OUTCOMES: 

 ̧ Students will understand the basics of automotive engine and emission standards. 

 ̧ Students will know the working of fuel injection and ignition systems for automotive 

engines. 

 ̧ Students will familarize with automotive transmission system. 

 ̧ Students will study the basic working of suspension and steering systems. 

 ̧ Students will be familiar with different types of wheels, tyres and brakes used in vehicle. 

TEXTBOOKS:  

1.  
Kirpal Singh, ñAutomobile Engineeringò, Vol 1 & 2, Seventh Edition, Standard Publishers, 

New Delhi, 2017. 

2. 
Rahman MD Arafat, ñA Text Book of Automobile Engineeringò, VDM Verlag Publisher, 

2011. 

3. 
Jain K.K. and Asthana .R.B,  ñAutomobile Engineeringò, Tata McGraw Hill Publishers, 

2002. 

REFERENCES:  

1.  Joseph Heitner, ñAutomotive Mechanicsò, Second Edition, East-West Press, 2017. 

2. K Newton , W Steeds and T K Garrett, ñThe Motor Vehicleò, Butterworth Publishers,1989. 

3. 
Martin W, Stockel and Martin T Stockle, ñAutomotive Mechanics Fundamentalsò, The 

Good heart ïWill Cox Company Inc, USA ,1978. 

  

 

 

 

 

 



OE18103 FUNDAMENTALS OF AUTOMOTIVE AIR 

CONDITIONING  

L  T  P  C  

                                                                                                                           3 0   0   3  

OBJECTIVES:  

 ̧ To deliver the fundamental knowledge on vehicle air conditioning system.   

UNIT I  PSYCHROMETRY  9  

Moist air behaviour, psychrometric chart, psychrometric processes - Summer and winter air-

conditioning. 

UNIT II  INTRODUCTION TO AIR CONDITIONING  9  

Air  conditioning system - Schematic layout, compressor, condenser, expansion valve, 

evaporator, Electrical system of air conditioning system. 

UNIT III  REFRIGERANT  9  

Properties of refrigerants, common refrigerants, containers, handling refrigerants, tapping into 

the refrigerant container, ambient conditions affecting air conditioning system, refrigeration 

system diagnostics. 

UNIT IV  VENTILATION  10  

Air flow through recirculation unit and automatic temperature control, Duct system - Controlling 

flow, vacuum reserve, testing the air control and handling systems. 

UNIT V  AIR CONDITIONING  8 

Automotive heaters - Heater system, manually and automatically controlled air conditioner, air 

conditioning in cars. 

TOTAL: 45 PERIODS  

OUTCOMES: 

    Students will able to: 

 ̧ Remember the fundamental knowledge on psychrometry. 

 ̧ Understand the construction details and working of various components used in vehicle air 

conditioning     System. 

 ̧ Remember the behavior of the refrigerant while handling. 

 ̧ Understand the construction details and working of ventilation system. 

 ̧ Remember the construction details and working of Automatically controlled vehicle air 

conditioner. 

TEXTBOOKS:  
1.  Warren Farnell and James D.Halderman, ñAutomotive Heating, Ventilation, and Air 

Conditioning systemsò, Classroom Manual, Pearson Prentice Hall, 2004. 

2 Warren Farnell and James D.Halderman, ñAutomotive Heating, Ventilation, and Air 

Conditioning systemsò, Shop Manual, Pearson Prentice Hall, 2004. 

3. Boyce H Dwiggins, ñAutomotive Air conditioningò, Delmar Cengage Learning, Stamford, 

2002. 

REFERENCES: 
1.  Steven Daly ñAutomotive Air Conditioning and Climate Control Systemsò, Butterworth 

Heinemann, Burlington, 2011. 

2. Russel Carrigan, John Eichelberer, ñAutomotive Technology Heating and Air 

Conditioningò, Cengage Learning, Stamford, 2011. 

3. Robert McDowall, ñFundamentals of HVAC Systemsò, Elsevier Science, 2006 4. Mark 

Schnubel, ñAutomotive Engineering Heating & Air Conditioningò, Cengage Learning, 

Stamford, 2010. 

 

 

 

 



OE18102 AUTOMOTIVE FAULT DIAGNOSTICS  L  T  P  C  

                                                                                                                            3                                   0   0   3  

OBJECTIVES:  

 ̧ To present an overview of various types of fault detection methods for automotive fault 

diagnosing.  

 ̧ To impart knowledge and skills needed to design and diagnose faults in various systems 

and sub systems of automobile. 

UNIT I  MAINTENANCE, WORKSHOP PRACTICES, SAFETY AND TOOLS   9  

Maintenance ï need, importance, primary and secondary functions, policies, Classification of 

maintenance work, basic problem diagnosis, automotive service procedures, workshop 

operations, Preparation of workshop forms, vehicle identification, Safety ï personnel, machines 

and equipment, vehicles, Fire safety ï First aid., Basic tools ï special service tools, measuring 

instruments. 

UNIT II  DIAGNOSTICS ON ENGINE SYSTEMS 9  
Introduction to various engine system, Diagnostics on ï engine system, fuel system, exhaust 

system, air supply system, cooling system, lubrication system, battery, starting system and 

charging system. 

UNIT III  
DIAGNOSTICS ON CHASSIS SYSTEM AND TRANSMISSION 

SYSTEM 

9  

Introduction to various chassis systems and transmission systems, diagnostics on Brakes, ABS, 

Steering system, Suspension system and Transmission system. 

UNIT IV  DIAGNOSTICS ON ELECTRICAL SYSTEMS  9  
Introduction and diagnostics on ï exterior and interior lighting, electric horn, wiper motors, 

Heating Ventilation and Air Conditioning, Cruise control and Airbag, Seat belt and Pre-

tensioners. 

UNIT V  ADVANCED DIAGNOSTICS METHODS  9 

Introduction to tools and equipment ï basic equipment, Oscilloscopes, Scanner, Engine 

analyzers, Oscilloscope diagnostics ï introduction, diagnostics of various sensors using 

oscilloscopes, On-Board Diagnostics (OBD)- Introduction, needs, OBD on Vehicle emission 

control strategies, OBD2, enhanced OBD, Malfunction Indicator Lamp, Fault codes. 

TOTAL: 45 PERIODS  

OUTCOMES: 

 ̧ Ability to explain different approaches to Fault Detection and Diagnosis. 

 ̧ Ability to carry out diagnostics on engine system. 

 ̧ Ability to carry out diagnostics on Chassis and Transmission system. 

 ̧ Ability to carry out diagnostics on Automotive Electrical system. 

 ̧ Ability to detect faults using various tools and equipment. 

TEXTBOOKS:  

1.  
Tom Denton, ñAdvanced Automotive Fault Diagnosticsò, Second Edition, Elsevier 

Butterworth-Heinemann, 2006. 

2. William H Crouse and Donald L Anglin, ñAutomotive Mechanicsò, Tenth Edition, Mc 

Graw Hill Publications 2006. 

REFERENCES:  

1. 
Tom Denton, ñAutomobile Electrical and Electronics Systemsò, Fifth Edition, Taylor & 

Francis Group, 2018. 

2.  
Steven X. Ding, ñModel based Fault Diagnosis Techniques: Schemes, Algorithms, and 

Toolsò, Springer, 2008. 

 
3. 

Rolf Isermann, ñFault-Diagnosis Systems an Introduction from Fault Detection to Fault 

Toleranceò, Springer Verlag, 2006. 

4. 
Janos J. Gertler, ñFault Detection and Diagnosis in Engineering systemsò, 2nd Edition, 

Marcel Dekker, 1998. 

  

 



OE18104 
FUNDAMENTALS OF AUTOMOTIVE POLLUTION 

AND CONTROL METHODS  
L  T  P  C  

                                                                                                                           3                                   0   0   3  

OBJECTIVES:  

 ̧ To impart knowledge on Automotive Pollution and Emphasize the various causes to 

Environment and Humans due to Automotive Pollution. 

 ̧ To impart knowledge in automotive pollution control.  

 ̧ The detailed concept of formation and control techniques of pollutants like Un Burnt Hydro 

Carbon (UBHC), Carbon Monoxide (CO), Oxides of Nitrogen (NOx), particulate matter 

(PM) and smoke for both Spark Ignition (SI) and Compression Ignition (CI) engine will be 

taught to the students.   

 ̧ The instruments for measurement of pollutants and emission standards will also be 

introduced to the students. 

UNIT I  INTRODUCTION  9  

Introduction  -  engine development, Impact of urban and Global air pollution, Engine 

configuration and components, engine types and classifications, Sources of engine emission,  

emission effects on health and environment, Global warming, acid rain. 

UNIT II  EMISSION STANDARDS 9  

Emission standards - Light Duty Vehicles, Heavy Duty Engines, Diesel Smoke standards, 

Motorcycle Emission Standards, Emission Test Cycles - Light duty vehicles, Heavy duty 

vehicles and Motorcycles, History of Indian Emission norms, comparison between Bharat Stage 

- IV and Bharat Stage-VI norms, Indian Driving Cycles. 

UNIT III  
EMISSIONS IN SPARK IGNITION (SI) & COMPRESSION 

IGNITION (CI) ENGINE  

9  

Formation of Carbon Monoxide, NO formation in SI and CI Engines, HC Emissions from SI 

Engines and HC Emissions from CI Engines, Soot and Particulate Formation - Composition, 

mechanism and smoke. List of operating and design variables in SI and CI engine. 

UNIT IV  
EMISSION CONTROL TECHNIQUES AND INTRUMENTATION 

FOR EMISSION TEST AND MEASUREMENTS  
10  

Exhaust after treatment devices - Thermal reactors, Catalytic converter, Diesel Particulate Filter, 

Selective Catalytic Reduction technique, Emission Measurement - Non Dispersive InfraRed 

Analyzers, Flame Ionization Detector, Chemiluminescence Analyzers, Smokemeters, Constant 

Volume Sampler, Particulate Emission measurement. 

UNIT V  NOISE, VIBRATION, AND HARSHNESS FROM AUTOMOBILES  8 

Noise, Vibration And Harshness, sources of noise, measurement of noise, Engine combustion 

noise, inlet And exhaust noise, traffic noise, vehicle body noise, control of noise, control 

devices and noise proof materials. 

TOTAL: 45 PERIODS  

OUTCOMES:  

 ̧ Students will get familiarize on various impacts and causes on problems to the environment 

due to automotive pollution. 

 ̧ Students will get knowledge on Pollution Control norms in National and International level.  

 ̧ Students will be able to understand the formation of emissions in SI engines and CI Engine. 

 ̧ Students will know the control techniques for reduction of emission and understand the 

vehicle testing procedure and emission measurement. 

 ̧ Students will be get knowledge on Automotive Noise, Vibration and Harshness. 

TEXTBOOKS:  

1.  Pundir. B.P, ñIC Engines Combustion and Emissionsò Narosa Publishers, 2014. 

2. Paul Degobert, ñAutomobiles and Pollutionò, Editions Technip, 1995. 

REFERENCES: 

1.  Ganesan V, ñInternal Combustion Enginesò, Tata McGraw Hill Co., 4
th
 edition, 2017.  



2. 
Heywood, J.B., ñInternal Combustion Engine Fundamentalsò, 1

st
 edition, McGraw Hill 

Book Co., 2017. 
3. Automobiles and Pollution SAE Transaction, 1995. 

4. Springer and Patterson, ñEngine Emissionò, Plenum Press, 1990. 

5. SAE Transactions, ñVehicle Emissionò, 3 Volumes, 1982. 

6. Obert, E F, ñInternal Combustion Enginesò, 1982. 

7. Taylor, C F,ñInternal Combustion Enginesò, MIT Press, 1972. 

8. ARAI Indian Emission Regulation.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



OE18106 
FUNDAMENTALS OF AUTOMOTIVE SAFETY AND 

MAINTENANCE  
L  T  P  C  

                                                                                                                            3                                   0   0   3  

OBJECTIVES:  

 ̧ At the end, the students will have good exposure to automotive safety aspects and basic 

vehicle maintenance.   

 ̧ To know about the various methods of maintaining vehicles and their subsystems.   

UNIT I  INTRODUCTION  9  

Legislative Safety Requirements, ISO26262 Safety Requirements, ASIL standards, active safety, 

classification of active safety, passive safety, driving safety, classification of passive safety, 

deformation behavior of vehicle body, speed and acceleration characteristics of passenger 

compartment on impact. 

UNIT II  ACTIVE SAFETY SYSETMS  9  

Active Safety Systems, antilock braking systems, electronic stability program, traction control 

systems, emergency warning braking, adaptive cruise control, sensotronic brake control, brake 

by wire. 

UNIT III  PASSIVE SAFETY SYSETMS 9  

Passive safety system and components, sensors, controllers, actuators, seat belt, regulations for 

seat belt, automatic seat belt lightener system, collapsible steering column, tiltable steering 

wheel, air bags, electronic system for activating air bags, bumper design for safety. 

UNIT IV  WORKSHOP AND ENGINE SUBSYSTEM MAINTENANCE  10  

Maintenance ï need, importance, primary and secondary functions, policies, automotive service 

procedures ï workshop operations, Personnel safety, basic tools, general engine service, clutch- 

general checks, adjustment and service, fault diagnosis, inspection. 

UNIT V  AUTOMOTIVE BRAKE AND ELECTRICAL MAINTENANCE  8 

Maintenance and service of hydraulic brake, drum brake, disc brake, parking brake, bleeding of 

brakes, maintenance of batteries, starting system, charging system and body electrical, fault 

diagnosis using scan tools. 

TOTAL: 45 PERIODS  

OUTCOMES:  

 ̧ The student will be familiar in various systems that enhances vehicle safety. 

 ̧ The students obtain knowledge in various safety equipment. 

 ̧ The students get familiarize in passenger comfort, recent technologies in automotive safety. 

 ̧ Students will be familiar with the types of maintenance, maintenance record, log sheet and 

other forms. 

 ̧ Students will understand the importance of maintenance of automotive brake and electrical 

components. 

TEXTBOOKS:  

1.  Bosch, ñAutomotive Handbookò, 8
th
 Edition, SAE publication, 2018. 

2. 
Ed May, ñAutomotive Mechanics Volume One and Twoò, Mc Graw Hill Publications, 

2003. 

REFERENCES:  
1.  Bosch, ñSafety, Comfort and Convenience Systemsò, John Wiley, 2011. 

2. Robert Bosch, ñDriving Stability Systemsò, The Bosch Yellow Jackets, Edition 2005. 

3. Ronald.K.Jurgen, ñAutomotive Electronics Handbookò, McGraw-Hill Inc., 1999. 

4. Powloski. J., ñVehicle Body Engineeringò, Business books limited, London, 1969. 

 

 
 

 

 

 

 

 

 

 



VD18101 BASICS OF ML ALGORITHMS FOR 

AUTOMOTIVE INDUSTRIES  

L T P C 

1 0 2 2 

OBJECTIVES 

The Student should be made to:  

¶ To understand the fundamental concepts of Machine learning techniques 

¶ To study the concepts on Feature Engineering 

¶ To enable the students to gain knowledge on supervised machine learning approaches 

¶ To enable the students to gain knowledge on unsupervised ML approaches 

¶ To apply ML algorithms in automotive industries 

UNIT I  INTRODUCTION TO MACHINE LEARNING AND FEATURE 

ENGINEERING  

9 

A Gentle Introduction to Machine Learning - Important Elements in Machine Learning - Data 

formats ï Learnability - Statistical learning approaches; Feature Selection and Feature 

Engineering - Managing missing features - Data scaling and normalization - Feature selection 

and filtering - Principal component analysis 

 

UNIT II  SUPERVISED MACHINE LEARNING ALGORITHM I  9 

Linear Regression - Linear models - Linear regression with higher dimensionality; Logistic 

Regression - Implementation and optimizations - Stochastic gradient descent algorithms; 

Naive Bayes: Bayes' theorem, Naive Bayes classifier  

 

UNIT III  SUPERVISED MACHINE LEARNING ALGORITHM II  9 

Support Vector Machines - Linear support vector machines - Controlled support vector 

machines; Decision Trees - Binary decision trees - Ensemble learning; Artificial neural 

networks- Perceptrons - Training a Perceptron-Learning Boolean Functions - Multilayer 

Perceptrons - Back propagation Algorithm 

 

UNIT IV  UNSUPERVISED MACHINE LEARNING ALGORITHM  9 

Clustering Fundamentals - K-means, DBSCAN, Spectral clustering; Hierarchical clustering - 

Hierarchical strategies, Agglomerative clustering 

 

UNIT V  CASE STUDY ON AUTOMOTIVE INDUSTRY  9 

Automatic road marking recognition for intelligent vehicle systems application - Travel mode 

detection method based on big smart phone global positioning system tracking data - 

Machine learning techniques for quality control in high conformance manufacturing 

environment 

TOTAL (L : 15 + P : 30): 45 PERIODS 

OUTCOMES: 

Upon completion of the course, students will be able to  

¶ Differentiate different types of machine learning algorithms 

¶ Perform feature engineering  

¶ Apply ML algorithms to various automotive industry use cases 

¶ Identify suitable supervised machine learning algorithm based on the application 

¶ Identify suitable unsupervised machine learning algorithm based on the application 

 

TEXTBOOKS:  

1. Giuseppe Bonaccorso, Machine Learning Algorithms, Packt Publishing Ltd, 2017 

https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Giuseppe+Bonaccorso%22


2. Yao, B., & Feng, T. Machine learning in automotive industry. Advances in 

Mechanical Engineering, Sage Publications, 2018. 

REFERENCES: 

1. EthemAlpaydin, Introduction to Machine Learning, Third Edition, MIT Press, 2014 

2. T. M. Mitchell, ñMachine Learningò, McGraw Hill, 1997. 

3. C. M. Bishop, ñPattern Recognition and Machine Learningò, Springer, 2007 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



VD18102 HANDS ON PROGRAMMING WITH R  L  T  P  C  

  1 0 2 2 

OBJECTIVES :By the end of the course students shall be confident and equipped with all the 

knowledge required to perform analytical activities in R. Specifically, 

Å Understand the fundamental syntax of R through readings, practice 

exercises,demonstrations, and writing R code. 

Å Apply critical programming language concepts such as data types, iteration, control 

structures, functions, and boolean operators by writing R programs andthrough examples 

Å Import a variety of data formats into R using RStudio 

Å Visualize data attributes using ggplot2 and other R packages.  

   

UNIT I     INTRODUCTION TO R PROGRAMMING  9 

Introduction to R -Installing R and RStudio - RStudio Overview - Working in the Console - 

Arithmetic Operators - Logical Operations - while loops - for Loops - if / else  

   

UNIT II     DATA STRUCTURES, VARIABLES, AND DATA TYPES  9 

Creating Variables - Numeric, Character and Logical Data - Vectors - Data Frames - Factors -

Sorting Numeric, Character, and Factor Vectors - Special Values 

   

UNIT III  R PACKAGES AND SCRIPTS 9 

Installing and loading packages - Setting up your working directory - Downloading and importing 

data - Working with missing data - Extracting a subset of a data frame - Writing R scripts - Adding 

comments and documentation - Creating report 

   

UNIT IV  DATA EXPLORATION  9 

  Reading CSV and Excel Files - Reading text files - Writing and saving data objects to file - 

String operations in R - Regular Expressions - Dates in R 

   

UNIT V  DATA VISUALIZATION  9 

Scatter Plots and Box and-Whisker Plots Together ï Histograms- Building data graphics for 

dynamic reporting 

 TOTAL (L : 15 + P : 30): 45 PERIODS 

OUTCOMES:  

At the end of the course, the student should be able to:  

Å Understand the fundamental syntax of R through readings, practice exercises, 

demonstrations, and writing R code. 

Å Apply critical programming language concepts such as data types, iteration, control 

structures, functions, and boolean operators by writing R programs and through 

examples 

Å Import a variety of data formats into R using RStudio 

Å Analyze a data set in R and present findings using the appropriate R packages  

Å Visualize data attributes using ggplot2 and other R packages 

   

 



TEXTBOOKS:  

1. R for Data Science ,Wickham, H. &Grolemund, G. (2018),. OôReilly: New York. 

2. Hands on Programming with R, Wickham, H. &Grolemund, G, 2018, OôReilly: New York. 

REFERENCES: 

1. R Project: http://www.r-project.org/  

2. RStudio (additional libraries required): http://www.rstudio.com 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



VD18103 

INTRODUCTION TO INTERNET OF THINGS AND 

CLOUD COMPUTING FOR AUTOMOBILE 

ENGINEERS 

L T P C 

1 0 2 2 

OBJECTIVES:  

 
The course should enable the students to: 

¶ Understand the architecture of Internet of Things andconnected world. 

¶ Explore on use of various communication and sensing technologies tobuild IoT 

applications. 

¶ To understand fundamentals of cloud computing. 

¶ Gain knowledge on the concept of virtualization and security in cloud 

computing. 

¶ Illustrate the real time IoT applications to makesmart world. 

UNIT I  INTRODUCTION TO INTERNET OF THINGS (IoT)  9 

Definition and characteristics of IoT, physical design of IoT, logical design of IoT, IoT 

enabling technologies, IoT levels and deployment, domain specific IoTs. 

UNIT II  IoT AND M2M  9 

Introduction, M2M, difference between IoT and M2M, software defined networking (SDN) 

and network function virtualization (NFV) for IoT, basics of IoT system management with 

NETCONF-YANG. 

UNIT III  CLOUD COMPUTING  9 

Introduction - NIST Cloud Computing Reference Architecture. Cloud Computing and Service 

Models:- Characteristics ï Cloud Services ï Cloud models (IaaS, PaaS, SaaS) ï Layered 

Cloud Architecture Development - Cloud ecosystem and enabling technologies. 

UNIT IV  VIRTUALIZATION AND CLOUD SECURITY  9 

Introduction ï Implementation Levels of Virtualization ï Virtualization Structures/Tools and 

Mechanisms ï Virtualization of CPU, Memory, and I/O Devices - Cloud Security and Trust 

Management 

UNIT V  IoT PHYSICAL SERV ERS AND CLOUD OFFERINGS 9 

Case studies illustrating IoT design ï home automation, smart cities, fleet management, 

connected cars, automotive maintenance system, autonomous vehicles, In-vehicle 

infotainment and telematics. 

TOTAL (L : 15 + P : 30): 45 PERIODS 

OUTCOMES: 

At the end of the course, the student should be able to: 

¶ Understand the architecture of Internet of Things andconnected world. 

¶ Explore on use of various communication and sensing technologies tobuild IoT 

applications. 

¶ To understand fundamentals of cloud computing. 

¶ Gain knowledge on the concept of virtualization and security in cloud 

computing. 

¶ Illustrate the real time IoT applications to makesmart world. 

TEXTBOOKS:  

1. ArshdeepBahga, Vijay Madisetti, ñInternet of Things: A Hands-on-Approachò, VPT, 1
st 

Edition, 2014. 

2. 
Kai Hwang, Geoffery C. Fox and Jack J. Dongarra, ñDistributed and Cloud Computing: 

Clusters, Grids, Clouds and the Future of Internetò, First Edition, Morgan Kaufman 

Publisher, an Imprint of Elsevier, 2012. 

REFERENCES: 

1. Adrian McEwen, Hakim Cassimally, ñDesigning the Internet of Thingsò, John Wileyand 

Sons2014. 

 
2. Francis daCosta, ñRethinking the Internet of Things: A Scalable Approach toConnecting 

Everythingò, Apress Publications,1
st
Edition2013. 

 



3. Thomas Erl , Ricardo Puttini, Zaigham Mahmood,ò Cloud Computing: Concepts, 

Technology & Architectureò, First Edition, Prentice Hall,2013. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



VD18104 OBJECT ORIENTED PROGRAMMING CONCEPTS  L  T  P  C  

 1 0 2 2 

OBJECTIVES :Upon completion of this course, students will be able:  

Å To comprehend the fundamentals of object oriented programming and C++. 

Å To understand and implement the concepts the types of constructors and overloading. 

Å To understand and apply the concepts of inheritance and its types. 

Å To understand the importance of Run time polymorphism. 

Å Learn to implement the concepts of Templates and Exception Handling. 

 

   

UNIT I     OBJECT ORIENTED FUNDAMENTALS  9 

Object oriented programming concepts ï Objects ï Classes ï Data members and member functions 

- Abstraction and encapsulation ï Inheritance ï Polymorphism - Introduction to C++ ïAccess 

specifier ï Function and data members ï Default arguments ïFriend functions ïStatic members. 

   

UNIT II     CONSTRUCTOR AND COMPILE TIME POLYMORPHISM  9 

Constructors ïdefault constructor ïParameterized constructors ïConstructor with dynamic 

Memory allocation ïCopy constructor ï Destructors ïConstructor overloading- Function 

overloading - Operator overloading ïOverloading through friend functions 

   

UNIT III  INHERITANCE  9 

Inheritance ï private, public protected derivations ï Multiple Inheritance ïMulti level Inheritance - 

Hierarchical Inheritance- Hybrid Inheritance - Virtual base class - Constructors and Destructors in 

derived Classes ï Composition Vs. Inheritance 

   

UNIT IV  RUN TIME POLYMORPHISM  9 

Runtime Polymorphism ï Virtual function ïThis Pointer - Pure Virtual Function - Abstract Classes 

and Concrete Classes ï Virtual Destructors ï Dynamic Binding 

   

UNIT V  TEMPLATES AND EXCEPTION HANDLING  9 

Function and class templates ï Exception handling ï try-catch-throw paradigmïexception 

specificationï terminate and unexpected functionsï uncaught exception. 

 TOTAL (L : 15 + P : 30): 45 PERIODS 

OUTCOMES:  

At the end of the course, the student should be able to:  

Å Explain the concepts of Object Oriented Programming. 

Å Implement types of constructor and overloading. 

Å Analyze the appropriate inheritance type for the applications. 

Å Implement the concept of Run time polymorphism. 

¶ Handle the Exceptions to ensure the flow of the program without break. 

TEXTBOOKS:  

1. B. Trivedi ñProgramming with ANSI C++ò, second Edition, Oxford University Press 2012. 

REFERENCES: 

1. Bjarne Stroustrup, ñThe C++ programming languageò, Fourth Edition, Addison Wesley, 2012. 

2. E. Balagurusamy, ñObject Oriented Programming with C++ò, Sixth Edition, McGraw 

HillEducation (India) Pvt, Ltd, 2013. 



VD18105 RECOMMENDER SYSTEMS FOR AUTOMOTIVE 

INDUSTRIES 

L  T  P  C  

 1 0 2 2 

OBJECTIVES :Upon completion of this course, students will be able to do the following: 

¶ To learn approaches for making recommendations, including collaborative, content-based and 

non-personalized filtering. 

¶ To automate choice-making strategies with the goal of providing affordable, personal, and 

good-quality recommendations in the field of Automotive Industry. 

   

UNIT I      INTRODUCTION  9 

Introduction to Recommender systems - Basic Models of Recommender Systems - Domain 

Specific Challenges in Recommender systems 

   

UNIT II     NEIGHBORHOOD -BASED COLLABORATIVE FILTERING  9 

Introduction - Key Properties of Ratings Matrices - Predicting Ratings with Neighborhood Based 

Methods- Clustering and Neighborhood Based Methods - Dimensionality Reduction and 

Neighborhood methods 

   

UNIT III  MODEL BASED COLLABORATIVE FILTERING  9 

Introduction - Decision and Regression Trees - Rule based Collaborative Filtering - Naive Bayes 

Collaborative Filtering 

   

UNIT IV  CONTENT BASED RECOMMENDER SYSTEMS 9 

Introduction - Basic Components of Content-Based Systems - Preprocessing and Feature 

Extraction -Learning User Profiles and Filtering - Content-Based Versus Collaborative 

Recommendations 

   

UNIT V  EVALUATING RECOMMENDER SYSTEMS  9 

Introduction - Evaluation Paradigms - General Goals of Evaluation Design - Limitations of 

Evaluation measures ï Applications of Recommender Systems in Automotive Industries 

 TOTAL (L : 15 + P : 30): 45 PERIODS 

   

OUTCOMES:  At the end of the course, learners will be able to 

¶ Build basic models of recommender systems. 

¶ Describe the neighborhood-based collaborative filtering methods 

¶ Describe the model-based collaborative filtering techniques. 

¶ Differentiate content based and collaborative recommendations 

¶ Evaluate recommender systems and apply recommender systems in the field of automotive 

industry 

   

TEXTBOOKS:  

1. Aggarwal, Charu C. Recommender systems. Vol. 1. Cham: Springer International 

Publishing, 2016. 

 

 

 

 

 



VD18106 STATISTICS FOR ENGINEERS L T P C 

  2 0 0 2 

OBJECTIVES:  
 ̧ To know the basic statistics for different engineering Applications. 

 ̧ To learn about large sample tests for different measures of statistical parameters. 

 ̧ Students exposed in small samples and its applications to relevant field of study. 

 ̧ To apply the concepts in Manufacturing sector to analyse and interpret statistical data. 
 ̧ To understand the concept of Quality control using Statistics as a tool. 

UNIT  I  DESCRIPTIVE STATISTICS  6  
Introduction and Applications of Statistics-Measures of central tendency-Mean, Median, Modeï 

Measures of Dispersion ï Range, Interquartile range, Standard deviation - Coefficient of 

variation and its applications. 

UNIT  II  TESTING OF HYPOTHESIS-LARGE SAMPLES  6 
Sampling distributions ïPopulation and Samples ï estimation of parameters - Statistical 

hypothesis ï Large sample test for single mean, single proportion, difference of means and 

difference of proportions. 

UNIT III  TESTING OF HYPOTHESIS ï SMALL SAMPLES  6 
Tests based on t, F and chi-square distributions for mean, variance and proportion ï Tests for 

independence ï Goodness of fit. 

UNIT IV  DESIGN OF EXPERIMENTS 6 
Analysis of Variance - Completely randomized design- Randomized block design- Latin square 

design.  

UNIT V  STATISTICAL QUALITY CONTROL  6 
Control charts for measurements (X and R charts) ï Control charts for attributes (p, c and np 

charts) ï Tolerance limits. 

TOTAL: 30 PERIODS  

OUTCOMES:  
 ̧ The students will have a fundamental knowledge of statistics. 

 ̧ The students will have learnt about Sampling distributions and will be able to apply 

statistical techniques to engineering and management problems. 

 ̧ The students are in a position to apply Statistical tests in Manufacturing products life time 

and quality. 

 ̧ Students will have gain the knowledge about the decision making analysis and to apply the 

same. 

 ̧ The studies applied to test the Quality of Manufacturing Products in Industries. 

TEXTBOOKS:  

1. 
Richard A. Johnson, ñMiller and Freundôs Probability and Statistics for Engineersò, Pearson 

Education, 8
th
 edition, 2011. 

2. 
J. Susan Milton and Jesse C. Arnold, ñIntroduction to Probability and Statisticsò, Tata 

McGraw-Hill, 4
th
 edition, 2007. 

3. 
S. C. Gupta and V. K. Kapoor, ñFundamentals of Mathematical Statisticsò, Sultan Chand, 

11
th
 edition, 2005. 

REFERENCES: 

1. 
Sheldon M. Ross, ñIntroduction to Probability and Statistics for Engineers and Scientistsò, 

Academic Press, 3
rd

 edition, 2005. 

2. 
Irwin Miller and Marylees Miller, ñJohn E. Freundôs Mathematical Statistics with 

Applicationsò, Pearson Education, 7
th
 edition, 2004  

3. J. Medhi, ñStatistical Methods- An Introductory Textò, New Age International, 1992. 

 

 

 

 


