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ANNA UNIVERSITY, CHENNAI
NON-AUTONOMOUS AFFILIATED COLLEGES
REGULATIONS 2021
CHOICE BASED CREDIT SYSTEM

B.E. AUTOMOBILE ENGINEERING

PROGRAM EDUCATIONAL OBJECTIVES (PEOSs)

II.
V.
V.

Excel in their professional career in automobile industry

Display research contribution with highest professional and ethical standards.

Apply the mathematical, scientific and engineering knowledge acquired in automobile
engineering in growth of the industry.

Demonstrate professionalism and team work in their career

Adapt to contemporary, technological and industrial trends by involving in life-long learning.

PROGRAM OUTCOMES (POs)

PO
1

10

GRADUATE ATTRIBUTE

Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering
problems.
Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.
Design/development of solutions: Design solutions for complex engineering problems
and design system components or processes that meet the specified needs with
appropriate consideration for the public health and safety, and the cultural, societal, and
environmental considerations.

Conduct investigations of complex problems: Use research-based
knowledge and research methods including design of experiments, analysis and
interpretation of data, and synthesis of the information to provide valid conclusions.
Modern tool usage: Create, select, and apply appropriate techniques, resources,
and modern engineering and IT tools including prediction and modelling to complex
engineering activities with an understanding of the limitations.
The engineer and society: Apply reasoning informed by the contextual knowledge
to assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.
Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of, and
need for sustainable development.
Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering practice.
Individual and team work: Function effectively as an individual, and as a
member or leader in diverse teams, and in multidisciplinary settings.
Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give
and receive clear instructions.



11 Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member
and leader in a team, to manage projects and in multidisciplinary environments.

12 Life-long learning: Recognize the need for, and have the preparation and ability
to engage in independent and life-long learning in the broadest context of technological
change.

PROGRAM SPECIFIC OUTCOMES (PSOs)

1. The knowledge of humanities, basic sciences and management principles in the automobile
industry

2. The knowledge of engineering sciences in field of automobile engineering for the
development of sustainable society

3. The attitude of lifelong learning and ethical practices in their profession to assess societal,

health, safety, legal and cultural issues

PEO’s — PO’s& PSO’s MAPPING:

PEO PO PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
I 1 1 1 1 1 3 2 2 1 1 1 1 1 1 1
I 1 1 1 2 2 2 1 i 1 2 2 1 1 1 2
II. 1 1 1 1 1 3 3 2 2 2 2 1 1 1 1
V. 1 2 2 2 2 3 1 1 1 1 1 1 1 1 1
V. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2




ANNA UNIVERSITY, CHENNAI
NON-AUTONOMOUS AFFILIATED COLLEGES

REGULATIONS 2021

CHOICE BASED CREDIT SYSTEM
B. E. AUTOMOBILE ENGINEERING

CURRICULUM FOR SEMESTERS | TO VIIIl AND SYLLABI FOR SEMESTERS Ill AND IV

SEMESTER |
Periods per Total
,\?(I). C:;Jc;ze Course Title %a;? ; week contact Credits
. y L [T P periods
1. IP3151 Induction Programme - - - - - 0
THEORY
2. | HS3131 Professional English - | HSMC 3|0 0 3 3
3. MA3151 Matrices and Calculus BSC 3 1 0 4 4
4. | PH3151 Engineering Physics BSC 3|0 0 3 3
5. CY3151 Engineering Chemistry BSC 3 0 0 3 3
6. GE3151 Problem S_olvmg and Python ESC 3 0 0 3 3
Programming
7 GE3152 ggﬂaﬂms}) g;Ld]gQ /Scientific HSMC 1 0 0 1 1
Thoughts in Tamil
PRACTICAL
7 | GE3171 Problem Solving and Python ESC 0 0 4 4 5
Programming Laboratory
8 BS3171 4 1
Physics and Chemistry BSC 0 0 4 4 >
Laboratory
9 | GE3172 English Laboratory * EEC 0|0 2 2 1
TOTAL | 16 | 1 10 27 22
% Skill Based Course
SEMESTER I
Periods per Total
,\?(I). C:;O:Ze Course Title %a;? y Week contact Credits
: y L[T] P periods
THEORY
1. HS3251 Professional English - 11 HSMC 2 0 0 2 2
MA3251 Statistics and Numerical
2. Methods BSC 3 1 0 4 4
3 PH3251 | Materials Science BSC 3 0 0 3 3
Basic Electrical and Electronics
4 BE3251 Engineering ESC 3 0 0 3 3
5. GE3251 | Engineering Graphics ESC 2 |0 4 6 4
5 GE3252 | g1dlpy WoiyL] /Heritage of HSMC 1 0 0 1 1
Tamils
7. NCC Credit Course Level 1* - 2 0 0 2 2
PRACTICAL
Engineering Practices
8. GE3271 Laboratory ESC 0 0 4 4 2
Basic Electrical and Electronics
9. BE3271 Engineering Laboratory ESC 0 0 4 4 2
GE3272 Communication Laboratory /
10. Foreign Language * EEC 0 |O0 4 4 2
TOTAL | 14 1 16 31 23

#NCC Credit Course level 1 is offered for NCC students only. The grades earned by the students will
be recorded in the Mark Sheet, however the same shall not be considered for the computation of

CGPA.

$ Skill Based Course




SEMESTER IlI

s c Cat Periods per Total
No ggésee Course Title G?)re- week contact | Credits
' y L ‘ T ‘ P | periods
THEORY
1. MA3351 Transforms and P_artlal BSC 3 1 0 4 4
Differential Equations
2. ME3393 | Manufacturing Processes PCC 3 0 0 3 3
3. AU3301 Thermodynamics and Heat ESC 3 0 0 3 3
Transfer
4. ME3351 Engineering Mechanics ESC 3 0 0 3 3
5. AU3302 Automotlve Hydraulics and ESC 3 0 0 3 3
Machinery
6. AU3303 | Automotive Engines PCC 3 0 0 3 3
PRACTICALS
7. AU3311 Mechanical Sciences ESC 0 0 4 4 5
Laboratory
8. ME3382 | Manufacturing Technology PCC 0 0 4 4 >
Laboratory
9. GE3361 | Professional Development® EEC ol ol 2 2 1
TOTAL | 18 1 10 29 24
$ Skill Based Course
SEMESTER IV
Periods per Total
NSo- ng(;ze Course Title CG:%tf' week Contact | Credits
. y L [ T | p | Periods
THEORY
1. AU3401 Fuels and Lubricants PCC 3 0 0 3 3
2. AU3402 Automotive Chassis PCC 3 0 0 3 3
3. AU3403 Vehicle Body Engineering PEC 3 0 0 3 3
4, ML3391 Mechanics of Solids ESC 3 0 0 3 3
5. AU3404 Automotive Transmission PCC 3 0 0 3 3
6. GE3451 Envwo_nme_ntal Sciences and BSC 5 0 0 > >
Sustainability
7. NCC Credit Course Level 2# Bl [ 0 3 3#
PRACTICALS
8. AU3411 Vehicle Components PCC 0 0 4 4 >
Laboratory
9. AU3412 Fuels and Lubricants PCC 0 4 4 5
Laboratory
TOTAL | 17 0 25 21

#NCC Credit Course level 2 is offered for NCC students only. The grades earned by the students will be recorded in
the Mark Sheet, however the same shall not be considered for the computation of CGPA.




SEMESTER V

Periods per Total
NSo-. ng(;ze Course title ggtr(; week contact Credits
L ‘ T ‘ P periods
THEORY
1. AU3501 Mechanics of Machines PCC 3
2. AU3502 élutomot_lve Electrical and PCC 3 0 0 3 3
ectronics
3. Professional Elective | PEC - - - - 3
4, Professional Elective I PEC - - - - 3
5. Professional Elective llI PEC - - - - 3
6. Professional Elective IV PEC - - - - 3
7. Mandatory Course-|¢ MC 3 0 0 3 0
PRACTICALS
8. AU3511 Automotive Electrical and PCC 0 0 4 4 2
Electronics Laboratory
TOTAL - - - - 20
&Mandatory Course-l is a Non-credit Course (Student shall select one course from the list given under MC- )
SEMESTER VI
Periods per Total
NS' Course Course title Gelg week contact Credits
0. Code Gory )
\ T \ P periods
THEORY
1. AU3601 | Automotive Pollution and PCC 0 0 3 3
Control
2. Open Elective I* OEC 0 0 3 3
3. Professional Elective V PEC - - - 3
4, Professional Elective VI PEC - - - 3
5. Professional Elective VII PEC - - - 3
6. Professional Elective VIlI PEC - - - 3
7. Mandatory Course-11% AC 0 0 3 0
8. NCC Credit Course Level 3* 0 0 3 3
PRACTICALS
9. AU5611 | Computer Aided Vehicle PCC ol 4 4 2
Design and Analysis
Laboratory
10. AU5612 | Engine Testing and PCC 0 4 4 2
Emission Measurement
Laboratory
TOTAL - - - 22

*Open Elective — | shall be chosen from the emerging technologies.
&Mandatory Course-ll is a Non-credit Course (Student shall select one course from the list given under MC- II)

# NCC Credit Course level 3 is offered for NCC students only. The grades earned by the students will be
recorded in the Mark Sheet, however the same shall not be considered for the computation of CGPA




SEMESTER VII/VIII*

Periods Total
NSo- nggsee Course title (Cg:gtr?, Per week Cor!tact Credits
' L \ T \ P | Periods
THEORY
1. AU3701 | Engine and Chassis PCC 3 0 |0 3 3
Components Design
2. AU3791 Elec_trlcal and Hybrid PCC 3 o |o 3 3
Vehicles
3. GE3791 | Human Values and Ethics HSMC | 2 0 |0 2 2
4. Elective — Management® HSMC | 3 0 |0 3 3
5. Open Elective I1I** OEC 3 0 |0 3 3
6. Open Elective — III*** OEC 3 0 |0 3 3
7. Open Elective — [V*** OEC 3 0 |0 3 3
PRACTICALS
8. AU3711 | Vehicle Maintenance and PCC 0 0 4 4 2
Testing Laboratory
9. | AU3712 | summer Internship* EEC 0 0 |0 0 1
TOTAL | 20 0 |4 24 23

#Two weeks Summer Internship carries one credit and it will be done during VI semester summer vacation and

same will be evaluated in VII semester.

*If students undergo internship in Semester VII, then the courses offered during semester VII will be offered

during semester VIII.
**Open Elective — Il shall be chosen from the emerging technologies.
***Qpen Elective lll and IV (Shall be chosen from the list of open electives offered by other Programmes).

SEMESTER VIl / VII*

S Course . Cate geriodgiper Total .
No-. code Course title Gory week Contact Credits
LT P Periods
PRACTICALS
1. [Au3811 [Project Work /Internship | EEC | 0 | 0 | 20 20 10
TOTAL | 0 | O 20 20 10

*If students undergo internship in Semester VII, then the courses offered during semester VII will be offered
during semester VIII.

TOTAL: 165 CREDITS




ELECTIVE - MANAGEMENT COURSES

g |Course _ Cate Periods per Total _
N(S Code Course Title Gory week Cor!tact Credits
' L |T|P Periods
1. |GE3751 Principles of Management HSMC 310 0 3 3
2. |GE3752 | Total Quality Management HSMC 310 0 3 3
3. |GE3753 | Engineering Economics and | HSMC 310 O 3 3
Financial Accounting
4. |GE3754 Human Resource HSMC 310 0 3 3
Management
5. |GE3755 | Knowledge Management HSMC 310 0 3 3
6. |GE3792 Industrial Management HSMC 310 0 3 3
MANDATORY COURSES |
S CATE PERIODS TOTAL
NO COURSE COURSE TITLE GORY PER WEEK | CONTACT CREDITS
) CODE L |T |P PERIODS
1. MX3081 Introduction to Women MC 3/0] 0 3 0
and Gender Studies
2. MX3082 Elements of Literature MC 3/0] 0 3 0
3. MX3083 Film Appreciation MC 3/0] 0 3 0
4, MX3084 Disaster Management MC 3|10 0 3 0
MANDATORY COURSES I
PERIODS TOTAL
N cggggE COURSE TITLE ggy\z{ PER WEEK | CONTACT | CREDITS
’ L|T|P PERIODS
MX3085 | Well Being with MC 3/]0| O 3 0
Traditional Practices
(Yoga, Ayurveda and
Siddha)
MX3086 | History of Science and MC 3|/0] 0 3 0
Technology in India
MX3087 | Political and Economic MC 3/10] 0 3 0
Thought for a Humane
Society
MX3088 | State, Nation Building MC 3|10] 0 3 0
and Politics in India
MX3089 | Industrial Safety MC 3|10] 0 3 0




PROFESSIONAL ELECTIVE COURSES: VERTICALS

VERTICAL 1 VERTICAL 2 VERTICAL 3 VERTICAL 4 VERTICAL 5 VERTICAL 6 VERTICAL 7 VERTICAL 8
ELECTRIC COMPUTATIONAL VEHICLE SPECIAL PRODUCT AND | LOGISTICS AND DIVERSIFIED DIVERSIFIED
VEHICLES DESIGN RESEARCH AND| PURPOSE PROCESS SUPPLY CHAIN COURSES COURSES
VALIDATION | VEHICLES |DEVELOPMENT| MANAGEMENT GROUP 1 GROUP 2
Electric Two Computer Aided Advanced Agricultural Automotive Automation in Engine and Hydraulics and
and Three Design and Automotive Vehicles Product Design Manufacturing Vehicle Pneumatics
Wheelers Manufacturing Materials Management
Systems
Batteries and Integrated Noise, Vibration Defence Ergonomics in Warehousing Transport Fundamentals
Management Computational and Harshness Vehicles Automotive Automation Management of
system Materials Engineering Design Nanoscience
Computational Theory | Combustion  |Constructions | Vehicle Control | Material Handling Vehicle Intellectual Prope
Traction on Solid Mechanics | Thermodynamics | Vehicles Systems Equipment, maintenance Rights
Motors and Heat Transfer Repair and
Maintenance
Automotive | Computational and | Alternative Fuels Marine " Robotics Two and Three Road Vehicle
- o ; Additive -
Power Visualization Theory and Energy Vehicles Manufacturin Wheelers Aerodynamics
Electronics Systems 9
Automotive | Computer Integrated Automotive Space - Container Entrepreneurship Lean Six Sigma
. o9 C : ) Finite Element P
Functional Manufacturing in Instrumentation vehicles Analysis Logistics Development
Safety Automotive Sector Y
Computational Aero Testing and Gas New Product Logistics in Disaster Renewable
Fuel cell Dynamics Measurement |Dynamics and Manufacturing, Management Sources of Energy
; . Development .
Technologies Systems Jet Propulsion Supply Chain
Process .
and Distribution
Autonomous |CFD and Heat transfer| Homologation Drone Automotive Data Science Advance Theory Vehicle
and Technologies Product Life of IC Engines Air-Conditioning
Connected Cycle
Vehicles Management
Sensors and| Digital Manufacturing IC Engine - Dynamics of - Operations Solar Energy
Actuators of Automobiles Process Modelling Ground Vehicles Research Technology

Registration of Professional Elective Courses from Verticals:

Professional Elective Courses will be registered in Semesters V and VI. These courses are listed in groups called verticals that
represent a particular area of specialisation / diversified group. Students are permitted to choose all the Professional Electives from a
particular vertical or from different verticals. Further, only one Professional Elective course shall be chosen in a semester horizontally
(row-wise). However, two courses are permitted from the same row, provided one course is enrolled in Semester V and another in
semester VI.
The registration of courses for B.E./B.Tech (Honours) or Minor degree shall be done from Semester V to VIIl. The procedure for
registration of courses explained above shall be followed for the courses of B.E/B.Tech (Honours) or Minor degree also. For more
details on B.E./B.Tech (Honours) or Minor degree refer to the Regulations 2021, Clause 4.10.

Total number of courses per vertical may change as 6 or 7 or 8. If there is shortage of courses in a vertical then necessary courses may
be chosen from another vertical of the same programme.




PROFESSIONAL ELECTIVE COURSES : VERTICALS

VERTICAL 1 : ELECTRIC VEHICLES

Course Periods Total
S(I)' code Course title Category Per week Contact | Credits
' L| T|P periods
1. |AU3001 Electric Two and Three Wheelers PEC 3 0 0 3 3
2. | AU3002 Batteries and Management system PEC 3 0 0 3 3
3. | AU3003 Traction Motors PEC 3 0 0 3 3
4. | AU3004 Automotive Power Electronics PEC 3 0 0 3 3
> AU3005 |Automotive Functional Safety PEC 3 0 0 3 3
6. AU3006 Fuel Cell Technologies PEC 3 0 0 3 3
7. AU3007 Auto_nomous and Connected PEC 3 0 0 3 3
Vehicles
8. AU3008 |Sensors and Actuators P EE 5 0 0 3 3
VERTICAL 2: COMPUTATIONAL DESIGN
Course Periods Total contact
Sl. Code Course title Category | per week periods Credits
No.
L T P
1. | AU3009 Computer Aided Design and PEC 3 0 0 3 3
Manufacturing
2. | AU3010 Integrated Computational PEC 3 0 0 3 3
Materials Engineering
3. | Au3011 Computational Theory on PEC 3 0 0 3 3
Solid Mechanics
4. | AU3012 Computational and PEC 3 0 0 3 3
Visualization Theory
5. AU3013 Computer I_nteg_rated _ PEC 3 0 0 3 3
Manufacturing in Automotive
Sector
6. AU3014 Compu_tatlonal Aero PEC 3 0 0 3 3
Dynamics
7. AU3015 CFD and Heat transfer PEC 3 0 0 3 3
8. Digital Manufacturing of PEC 3 0 0 3 3
AU3016 Automobiles




VERTICAL 3: VEHICLE RESEARCH AND VALIDATION

Course Periods Total
5(')' code Course title Category | per week Contact | Credits
' L | T P periods
1. AU3017 |Advanced Automotive PEC 3 0 0 3 3
Materials
2. AU3018 |Noise, Vibration and PEC 3 0 0 3 3
Harshness
3. AU3019 Combustion PEC 3 0 0 3 3
Thermodynamics and Heat
Transfer
4. AU3020 Alternative Fuels and PEC 3 0 0 3 3
Energy Systems
AU3021 Automotive Instrumentation PEC
AU3022 Testing and Measurement PEC
Systems
7. AU3023 Homologation PEC 3 0 0 3 3
8. AU3024 IC Eng_lne Process PEC 3 0 0 3 3
Modelling
VERTICAL 4: SPECIAL PURPOSE VEHICLES
Course Periods Total
S(I)' code Course title Category | per week Contact | Credits
' L | T P Periods
1. AU3025 | Agricultural Vehicles PEC 3 0 0 3 3
2. AU3026 Defence Vehicles PEC 3 0 0 3 3
3. AU3027 Constructions Vehicles PEC 3 0 0 3 3
4. AU3028 Marine Vehicles PEC 3 0 0 3 3
5. AU3029 Space Vehicles PEC 3 0 0 3 3
6. CAE350 Gas Dypamlcs and Jet PEC 3 0 0 3 3
Propulsion
7. CRA332 Drone Technologies PEC 3 0 0 3 3
VERTICAL 5 : PRODUCT AND PROCESS DEVELOPMENT
Course Periods Total
Sl. Code Course Title Category Per week Contact | Credits
No. .
BT P Periods
1. AU3030 Automotive Product Design PEC 3 0 0 3 3
2. AU3031 Ergonomics in Automotive PEC 3 0 0 3 3
Design
3. AU3032 Vehicle Control Systems PEC 3 0 0 3 3
4. CME339 Additive Manufacturing PEC 2 0 2 4 3
5. | AU3033 | Finite Element Analysis PEC 3,01] 0 3 3
6. AU3034 New Product Development PEC 3 0 0 3
Process
7. AU3035 Automotive Product Life PEC 3 0 0 3 3
Cycle Management
8. CAU332 Dynamics of Ground PEC 3 0 0 3 3
Vehicles




VERTICAL 6 : LOGISTICS AND SUPPLY CHAIN MANAGEMENT

Si Course Periods Total
No. Code Course Title Category LPer VTVeeIFj ggﬂg%cst Credits
1. CME373 Automation in Manufacturing PEC 3|10]0 3 3
2. CME374 Warehousing Automation PEC 3/0]0 3 3
3. CME375 Material Handling Equipment, PEC 300 3 3
Repair and Maintenance
4. CME376 Robotics PEC 3/0]0 3 3
5. CME377 Container Logistics PEC 300 3 3
6. CME378 Logistics in Manufacturing, PEC 2102 4 3
Supply Chain and Distribution
7. CME379 Data Science PEC 3/0]0 3 3
VERTICAL 7: DIVERSIFIED COURSES GROUP 1
Sl. Course Category Periods Total
No. Code Course Title Per week Contact | Credits
L T P periods
1. CME380 Engine and Vehicle PEC 3 0 0 3 3
Management Systems
2. CME381 Transport Management PEC 3 0 0 3 3
3. CME382 Vehicle maintenance PEC 3 0 0 3 3
4. CME383 Two and Three Wheelers PEC 3 0 0 3 3
5. CIE367 Entrepreneurship PEC S 0 0 3 3
Development
6. CSF331 Disaster Management PEC 3 0 0 3 3
7. AU3037 Advance Theory of IC PEC 3 0 0 3 3
Engines
8. IE3491 Operations Research PEC 3 0 0 3 3
VERTICAL 8: DIVERSIFIED COURSES GROUP 2
Course Periods Total
5(')‘ code Course Title Category | per week Contact | Credits
' L | T P periods
1. ME3492 | Hydraulics and Pneumatics REG 3 0 0 3 3
2. CML331 | Fundamentals of PEC 3 0 0 3 3
Nanoscience
3. CAU331 | Intellectual Property Rights PEC 3 0 0 3 3
4. AU3038 | Road Vehicle Aerodynamics PEC 3 0 0 3 3
5. CIE350 | Lean Six Sigma PEC 3 0 0 3 3
6. AU3039 Renewable Sources of PEC 3 0 0 3 3
Energy
AU3040 Vehicle Air-Conditioning PEC
8. AU3041 Solar Energy Technology PEC




OPEN ELECTIVES

(Students shall choose the open elective courses, such that the course contents are not similar to
any other course contents/title under other course categories).

OPEN ELECTIVE | AND I
(EMERGING TECHNOLOGIES)

To be offered other than Faculty of Information and Communication Engineering

SL COURSE CATE PERIODS TOTAL
NO. CODE COURSE TITLE GORY PER WEEK CONTACT CREDITS
' L T|P PERIODS
1. OCS351 | Artificial Intelligence and Machine | OEC 2 0| 2 4 3
Learning Fundamentals
2. OCS352 | loT Concepts and Applications OEC 2 0| 2 4 3
3. OCS353 | Data Science Fundamentals OEC 2 0 4 3
4, OCS354 | Augmented and Virtual Reality OEC 2 0| 2 4 3
OPEN ELECTIVES - 1ll
sL COURSE CATE PERIODS TOTAL
NO. CODE COURSE TITLE SORY PER WEEK CONTACT CREDITS
' L T P PERIODS
1. OHS351 English for Competitive OEC 3 0 0 3 3
Examinations
2. OCE353 | Lean Concepts, Tools OEC 3 0 0 3 3
And Practices
3. OMG352 NGOs and Sustainable OEC 3 0 0 3 3
Development
4, OMG353 Democracy and Good OEC 3 0 0 3 3
Governance
5. OME353 Renewable Energy OEC 3 0 0 3 3
Technologies
6. OME354 Applied Design Thinking OEC 2 0 2 4 3
7. OMF351 Reverse Engineering OEC 3 0 0 3 3
8. OMF353 Sustainable OEC 3 0 0 3 3
Manufacturing
9. OAS352 Space Engineering OEC 3 0 0 3 3
10. | OIM351 Industrial Management OEC 3 0 0 3 3
11. | OIE354 Quality Engineering OEC 3 0 0 3 3
12. | OSF351 Fire Safety Engineering OEC 3 0 0 3 3
13. | OML351 Introduction to non- OEC 3 0 0 3 3
destructive testing
14. | OMR351 Mechatronics OEC 3 0 0 3 3
15. | ORA351 Foundation of Robotics OEC 3 0 0 3 3
16. | OAE352 Fundamentals of OEC 3 0 0 3 3
Aeronautical
engineering
17. | OGI351 Remote Sensing OEC 3 0 0 3 3
Concepts
18. | OAI351 Urban Agriculture OEC 3 0 0 3 3
19. | OEN351 Drinking Water Supply OEC 3 0 0 3 3
and Treatment
20. | OEE352 Electric Vehicle OEC 3 0 0 3 3
technology
21. | OEI353 Introduction to PLC OEC 3 0 0 3 3
Programming
22. | OCH351 Nano Technology OEC 3 0 0 3 3
23. | OCH352 Functional Materials OEC 3 0 0 3 3
24, | OBT352 Biomedical OEC 3 0 0 3 3
Instrumentation
25. | OFD352 Traditional Indian Foods OEC 3 0 0 3 3




26. | OFD353 Introduction to food OEC 3 0 0 3 3
processing

27. | OPY352 IPR for Pharma Industry OEC 3 0 0 3 3

28. | OTT351 Basics of Textile OEC 3 0 0 3 3
Finishing

29. | OTT352 Industrial Engineering for OEC 3 0 0 3 3
Garment Industry

30. | OTT353 Basics of Textile OEC 3 0 0 3 3
Manufacture

31. | OPE351 Introduction to Petroleum OEC 3 0 0 3 3
Refining and
Petrochemicals

32. | OPE352 Energy Conservation OEC 3 0 0 3 3
and Management

33. | OPT351 Basics of Plastics OEC 3 0 0 3 3
Processing

34. | OEC351 Signals and Systems OEC 3 0 0 3 3

35. | OEC352 Fundamentals of OEC 3 0 0 3
Electronic Devices and
Circuits

36. | OBM351 Foundation Skills in OEC 3 0 0 3
integrated product
Development

37. | OBM352 Assistive Technology OEC 3 0 0 3

38. | OMA352 Operations Research OEC 3 0 0 3

39. | OMA353 Algebra and Number OEC 3 0 0 3
Theory

40. | OMA354 Linear Algebra OEC 3 0 0 3

OPEN ELECTIVES - IV
sL COURSE CATE PERIODS TOTAL
NG, CODE COURSE TITLE GORY PER WEEK CONTACT CREDITS
' L T P PERIODS

1. OHS352 Project Report Writing OEC 3 0 0 3 3

2. OCE354 | Basics of Integrated OEC 3 0 0 3 3
Water Resources
Management

3. OMA355 Advanced Numerical OEC 3 0 0 3 3
Methods

4. OMA356 Random Processes OEC 3 0 0 3 3

5. OMA357 Queuing and Reliability OEC 3 0 0 3 3
Modelling

6. OMG354 Production and OEC 3 0 0 3 3
Operations Management
for Entrepreneurs

7. OMG355 Multivariate Data OEC 3 0 0 3 3
Analysis

8. OME352 Additive Manufacturing OEC 3 0 0 3 3

9. OME353 New Product OEC 3 0 0 3 3
Development

10. | OME355 Industrial Design & OEC 2 0 2 4 3
Rapid Prototyping
Techniques

11. OMF352 Micro and Precision OEC 3 0 0 3 3
Engineering

12. | OMF354 Cost Management of OEC 3 0 0 3 3
Engineering Projects

13. | OAS353 Space Vehicles OEC 3 0 0 3 3

14. | OIM352 Management Science OEC 3 0 0 3 3

15. | OIM353 Production Planning and OEC 3 0 0 3 3
Control




16. | OIE353 Operations Management OEC 3 0 0 3 3

17. | OSF352 Industrial Hygiene OEC 3 0 0 3 3

18. | OSF353 Chemical Process Safety OEC 3 0 0 3 3

19. | OML352 Electrical, Electronic and OEC 3 0 0 3 3
Magnetic materials

20. | OML353 Nanomaterials and OEC 3 0 0 3 3
applications

21. | OMR352 Hydraulics and OEC 3 0 0 3 3
Pneumatics

22. | OMR353 Sensors OEC 3 0 0 3 3

23. | ORA352 Foundation of OEC 3 0 0 3 3
Automation

24. | ORA353 Concepts in Mobile OEC 3 0 0 3 3
Robotics

25. | OMV351 Marine Propulsion OEC 3 0 0 3 3

26. | OMV352 Marine Merchant OEC 3 0 0 3 3
Vehicles

27. | OMV353 Elements of Marine OEC 3 0 0 3 3
Engineering

28. | OAE353 Drone Technologies OEC 3 0 0 3 3

29. | OGI352 Geographical OEC 3 0 0 3 3
Information System

30. | OAI352 Agriculture OEC 3 0 0 3 3
Entrepreneurship
Development

31. | OEN352 Biodiversity OEC 3 0 0 3 3
Conservation

32. | OEE353 Introduction to control OEC 3 0 0 3 3
systems

33. | OEI354 Introduction to Industrial OEC 3 0 0 3 3
Automation Systems

34. | OCH353 Energy Technology OEC 3 0 0 3 3

35. | OCH354 Surface Science OEC 3 0 0 3 3

36. | OBT353 Environment and OEC 3 0 0 3 3
Agriculture

37. | OFD354 Fundamentals of Food OEC 3 0 0 3 3
Engineering

38. | OFD355 Food safety and Quality OEC 3 0 0 3 3
Regulations

39. | OPY353 Nutraceuticals OEC 3 0 0 3 3

40. | OTT354 Basics of Dyeing and OEC 3 0 0 3 3
Printing

41. | OTT355 Fibre Science OEC 3 0 0 3 3

42. | OTT356 Garment Manufacturing OEC 3 0 0 3 3
Technology

43. | OPE353 Industrial safety OEC 3 0 0 3 3

44. | OPE354 Unit Operations in Petro OEC 3 0 0 3 3
Chemical Industries

45, | OPT352 Plastic Materials for OEC 3 0 0 3 3
Engineers

46. | OPT353 Properties and Testing of OEC 3 0 0 3 3
Plastics

47. | OEC353 VLSI Design OEC 3 0 0 3 3

48. | OEC354 Industrial 10T and OEC 2 0 2 4 3
Industry 4.0

49. | OBM353 Wearable devices OEC 3 0 0 3 3

50. | OBM354 Medical Informatics OEC 3 0 0 3 3




SUMMARY

B.E. Automobile Engineering

S. No Si?é?t Credits per Semester Total_
Credits
| ] ] v \ VI VIVITL | VIIIVII
1 HSMC 4 3 5 12
2 BSC 12 7 4 2 25
3 ESC 5 11 11 3 30
4 PCC 8 16 8 7 8 47
5 PEC 12 12 24
6 OEC 3 9 12
7 EEC 1 2 1 1 10 15
Non-Credit

£ /(Mandatory) v v

Total 22 23 24 21 20 22 23 10 165




ENROLLMENT FOR B.E. / B. TECH. (HONOURS) / MINOR DEGREE (OPTIONAL)
A student can also optionally register for additional courses (18 credits) and become eligible for the award of

B.E. / B. Tech. (Honours) or Minor Degree.

For B.E. / B. Tech. (Honours), a student shall register for the additional courses (18 credits) from semester V
onwards. These courses shall be from the same vertical or a combination of different verticals of the same

programme of study only.

For minor degree, a student shall register for the additional courses (18 credits) from semester V onwards.
All these courses have to be in a particular vertical from any one of the other programmes, Moreover, for
minor degree the student can register for courses from any one of the following verticals also.

Complete details are available in clause 4.10 of Regulations 2021.

VERTICALS FOR MINOR DEGREE
(In_addition to all the verticals of other programmes)

Vertical | Vertical Il Vertical lll Vertical IV Vertical V
Fintech and Entrepreneurshi Public Business Data | Environment and
Block Chain P P Administration Analytics Sustainability

Financial Foundations of Principles of Statistics for Sustainable
Management | Entrepreneruship Public Management infrastructure
Administration Development
Fundamentals | Team Building and Constitution of Datamining for Sustainable
of Investment | Leadership India Business Agriculture and
Management for Intelligence Environmental
Business Management
Banking, Creativity and Public Personnel | Human Sustainable Bio
Financial Innovation in Administration Resource Materials
Services and | Entrepreneurship Analytics
Insurance
Introduction to | Principles of Administrative Marketing and Materials for
Blockchain Marketing Theories Social Media Energy
and its Management for Web Analytics Sustainability
Applications Business
Fintech Human Resource Indian Operation and Green
Personal Management for Administrative Supply Chain Technology
Finance and Entrepreneurs System Analytics
Payments
Introduction to | Financing New Public Policy Financial Environmental
Fintech Business Ventures Administration Analytics Quality
Monitoring and
Analysis
- - - - Integrated Energy
Planning for
Sustainable
Development
- - - - Energy Efficiency
for Sustainable
Development




(Choice of courses for Minor degree is to be made from any one vertical of other programmes or
from anyone of the following verticals)

VERTICAL 1: FINTECH AND BLOCK CHAIN

sL COURSE CATE PERIODS TOTAL
NO. CODE COURSE TITLE GORY PER WEEK | CONTACT | CREDITS
' L|T P PERIODS
1. CMG331 Financial Management PEC 3|0 0 3 3
2. CMG332 Fundamentals of PEC 310 0 3 3
Investment
3. CMG333 Banking, Financial
Services and PEC 310 0 3 3
Insurance
4, CMG334 Introduction to
Blockchain and its PEC 310 0 3 3
Applications
5. CMG335 Fintech Personal
Finance and PEC 310 0 3 3
Payments
6. CMG336 Introduction to Fintech PEC 3|0 0 3 3
VERTICAL 2: ENTREPRENERUSHIP
gL | COURSE CATE PERIODS TOTAL
No. | CODE COURSE TITLE GORY PER WEEK | CONTACT | CREDITS
) |l T P PERIODS
1 CMG337 | Foundations of
Entrepreneruship PEC 3/]0| O 3 3
2. CMG338 | Team Building and
Leadership Management PEC 310 0 3 3
for Business
3. CMG339 _Creat|V|ty and Inn_ovatlon PEC 310 0 3 3
in Entrepreneurship
4, CMG340 | Principles of Marketlr)g PEC 310 0 3 3
Management for Business
5. CMG341 | Human Resource
Management for PEC 310| O 3 3
Entrepreneurs
6. CMG342 | Financing New Business PEC 3o 0 3 3
Ventures
VERTICAL 3: PUBLIC ADMINISTRATION
gL | COURSE CATE PERIODS TOTAL
No. | CODE COURSE TITLE GORY PER WEEK | CONTACT | CREDITS
' L|T P PERIODS
1. CMG343 Prinqiples qf Public PEC 3|0 0 3 3
Administration
2. CMG344 | Constitution of India PEC 3|0 0 3 3
3. CMG345 Publi_c_Pers_onneI PEC 310 0 3 3
Administration
4, CMG346 | Administrative Theories PEC 3|0 0 3 3
5. CMG347 | Indian Administrative PEC 310 0 3 3
System
6. CMG348 Publl_c_Pollc_y PEC 3|0 0 3 3
Administration




VERTICAL 4: BUSINESS DATA ANALYTICS

gL | COURSE CATE PERIODS TOTAL
NO. | CODE COURSE TITLE GORY PER WEEK | CONTACT | CREDITS
' L|{T| P PERIODS
1. CMG349 | Statistics for PEC 310 0 3 3
Management
2. ini
CMG350 Datgmlnlng for_ PEC slol o 3 3
Business Intelligence
3. CMG351 Human Resource PEC 3|0 0 3 3
Analytics
4, CMG352 | Marketing and Social
Media Web Analytics PEC 310 0 3 3
5. CMG353 | Operation and Supply
Chain Analytics PEC 310 0 3 3
6. CMG354 | Financial Analytics PEC 3o 0 3 3
VERTICAL 5: ENVIRONMENT AND SUSTAINABILITY
sL COURSE CATE PERIODS TOTAL
NO. CODE COURSE TITLE GORY PER WEEK | CONTACT | CREDITS
' L|T| P PERIODS
1. CES331 | Sustainable infrastructure PEC 310 0 3 3
Development
2. CES332 Sustainable Agriculture and
Environmental PEC 310 0 3 3
Management
3. CES333 Sustainable Bio Materials PEC 310 0 3 3
4, CES334 Materials for Energy PEC
Sustainability
5. CES335 Green Technology PEC
6. CES336 Environmental Quality
- . PEC
Monitoring and Analysis
7. CES337 Integrated Energy Planning
for Sustainable PEC 310 0 3 3
Development
8. CES338 Energ_y Efficiency for PEC 310 0 3 3
Sustainable Development




MA3351 TRANSFORMS AND PARTIAL DIFFERENTIAL EQUATIONS LTPC
3104

OBJECTIVES:

e To introduce the basic concepts of PDE for solving standard partial differential equations.

e To introduce Fourier series analysis which is central to many applications in engineering apart
from its use in solving boundary value problems.

e To acquaint the student with Fourier series techniques in solving heat flow problems used in
various situations.

e To acquaint the student with Fourier, transform techniques used in wide variety of situations.
To introduce the effective mathematical tools for the solutions of partial differential equations
that model several physical processes and to develop Z transform techniques for discrete time
systems.

UNIT | PARTIAL DIFFERENTIAL EQUATIONS 9+3
Formation of partial differential equations —Solutions of standard types of first order partial
differential equations - First order partial differential equations reducible to standard types-
Lagrange’s linear equation - Linear partial differential equations of second and higher order with
constant coefficients of both homogeneous and non-homogeneous types.

UNIT Il FOURIER SERIES 9+3
Dirichlet’'s conditions — General Fourier series — Odd and even functions — Half range sine series
and cosine series — Root mean square value — Parseval’s identity — Harmonic analysis.

UNIT 11l APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS 9+3
Classification of PDE — Method of separation of variables - Fourier series solutions of one-
dimensional wave equation — One dimensional equation of heat conduction - Steady state

solution of two-dimensional equation of heat conduction (Cartesian coordinates only).

UNIT IV FOURIER TRANSFORMS 9+3
Statement of Fourier integral theorem— Fourier transform pair — Fourier sine and
cosine transforms — Properties — Transforms of simple functions — Convolution theorem -
Parseval’s identity.

UNIT V Z - TRANSFORMS AND DIFFERENCE EQUATIONS 9+3
Z-transforms - Elementary properties — Convergence of Z-transforms - — Initial and final value
theorems - Inverse Z-transform using partial fraction and convolution theorem - Formation of
difference equations — Solution of difference equations using Z - transforms.

TOTAL: 60 PERIODS
OUTCOMES:
Upon successful completion of the course, students should be able to:

¢ Understand how to solve the given standard partial differential equations.

e Solve differential equations using Fourier series analysis which plays a vital role in
engineering applications.

o Appreciate the physical significance of Fourier series techniques in solving one and two-
dimensional heat flow problems and one-dimensional wave equations.

e Understand the mathematical principles on transforms and partial differential equations
would provide them the ability to formulate and solve some of the physical problems of
engineering.

e Use the effective mathematical tools for the solutions of partial differential equations by
using Z transform techniques for discrete time systems.

TEXT BOOKS:

1. Grewal B.S., “Higher Engineering Mathematics", 44"Edition, Khanna Publishers,
New Delhi, 2018.

2. Kreyszig E, "Advanced Engineering Mathematics ", 10" Edition, John Wiley, New Delhi, India,
2016.



REFERENCES:

1. Andrews. L.C and Shivamoggi. B, "Integral Transforms for Engineers" SPIE Press, 1999.

2. Bali. N.P and Manish Goyal, "A Textbook of Engineering Mathematics", 10" Edition, Laxmi
Publications Pvt. Ltd, 2015.

3. James. G., "Advanced Modern Engineering Mathematics", 4"Edition, Pearson Education, New
Delhi, 2016.

4. Narayanan. S., Manicavachagom Pillay.T.K and Ramanaiah.G "Advanced Mathematics for
Engineering Students”, Vol. Il & lll, S.Viswanathan Publishers Pvt. Ltd, Chennai, 1998.

5. Ramana. B.V., "Higher Engineering Mathematics”, McGraw Hill Education Pvt. Ltd,
New Delhi, 2018.

6. Wylie. R.C. and Barrett . L.C., “Advanced Engineering Mathematics “Tata McGraw Hill
Education Pvt. Ltd, 6th Edition, New Delhi, 2012.

ME3393 MANUFACTURING PROCESSES

wr
o
o
w

COURSE OBJECTIVES:

To illustrate the working principles of various metal casting processes.

To learn and apply the working principles of various metal joining processes.
To analyse the working principles of bulk deformation of metals.

To learn the working principles of sheet metal forming process.

To study and practice the working principles of plastics molding.

ohonRE

UNIT — | METAL CASTING PROCESSES 9
Sand Casting — Sand Mould — Type of patterns - Pattern Materials — Pattern allowances — Molding sand
Properties and testing — Cores —Types and applications — Molding machines — Types and applications—
Melting furnaces — Principle of special casting processes- Shell, investment — Ceramic mould — Pressure
die casting — low pressure, gravity- Tilt pouring, high pressure die casting- Centrifugal Casting — CO2
casting — Defects in Sand casting process-remedies

UNIT I METAL JOINING PROCESSES 9
Fusion welding processes — Oxy fuel welding — Filler and Flux materials-—Arc welding, Electrodes, Coating
and specifications — Gas Tungsten arc welding —Gas metal arc welding - Submerged arc welding — Electro
slag welding— Plasma arc welding — Resistance welding Processes -Electron beam welding —Laser beam
Welding Friction welding — Friction stir welding — Diffusion welding — Thermit Welding, Weld defects —
inspection &remedies — Brazing - soldering — Adhesive bonding.

UNIT 11l BULK DEFORMATION PROCESSES 9
Hot working and cold working of metals — Forging processes — Open, impression and closed die forging —
cold forging- Characteristics of the processes — Typical forging operations — rolling of metals — Types of
Rolling — Flat strip rolling — shape rolling operations — Defects in rolled parts — Principle of rod and wire
drawing — Tube drawing — Principles of Extrusion — Types — Hot and Cold extrusion. Introduction to shaping
operations.

UNIT IV SHEET METAL PROCESSES 9
Sheet metal characteristics — Typical shearing, bending and drawing operations — Stretch forming
operations — Formability of sheet metal — Test methods —special forming processes - Working principle
and applications — Hydro forming — Rubber pad forming — Metal spinning — Introduction of Explosive
forming, magnetic pulse forming, peen forming, Super plastic forming — Micro forming — Incremental
forming.

UNIT V MANUFACTURE OF PLASTIC COMPONENTS 9
Types and characteristics of plastics — Molding of thermoplastics & Thermosetting polymers— working
principles and typical applications — injection molding — Plunger and screw machines — Compression



molding, Transfer Molding — Typical industrial applications — introduction to blow molding — Rotational
molding — Film blowing — Extrusion — Thermoforming — Bonding of Thermoplastics- duff moulding.

TOTAL :45 PERIODS

OUTCOMES:
At the end of the course the students would be able to
1. Explain the principle of different metal casting processes.
2. Describe the various metal joining processes.
3. lllustrate the different bulk deformation processes.
4. Apply the various sheet metal forming process.
5

Apply suitable molding technique for manufacturing of plastics components.

TEXT BOOKS:

1. Kalpakjian. S, “Manufacturing Engineering and Technology”, Pearson Education India,4" Edition, 2013
2. P.N.Rao Manufacturing Technology Volume 1 Mc Grawhill Education 5™ edition,2018.

REFERENCES:

1. Roy. A. Lindberg, Processes and materials of manufacture, PHI / Pearson education, 2006.

2. S. Gowri P. Hariharan, A.Suresh Babu, Manufacturing Technology |, Pearson Education, 2008.

3. Paul Degarma E, Black J.T and Ronald A. Kosher, Eligth Edition, Materials and Processes, in
Manufacturing, Eight Edition, Prentice — Hall of India, 1997.

4. Hajra Chouldhary S.K and Hajra Choudhury. AK., Elements of workshop Technology, volume | and I,
Media promoters and Publishers Private Limited, Mumbai, 1997

5. Sharma, P.C., A Text book of production Technology, S.Chand and Co. Ltd., 2004
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AU3301 THERMODYNAMICS AND HEAT TRANSFER LTPC

(Use of standard Steam tables with mollier chart and Refrigerant 3003
tables are permitted)

COURSE OBJECTIVES:

The objective of this course is to prepare the students with the knowledge of basic principles

of thermodynamics via real world engineering examples in order to apply, analyse and

evaluate air standard cycles, Steam power cycles and Refrigeration and Air conditioning

cycles

UNIT | BASIC THERMODYNAMICS 9
Systems, closed, open and isolated. Property, state, path and process, quasi-static process,
Zeroth low, First law. Steady flow energy equation. Engineering Applications of Steady flow
energy equation Heat and work transfer in flow and non-flow processes. Simple problems-
Second law, Kelvin-Planck statement — Clausius statement - Concept of Entropy (descriptive).

UNIT I AIR STANDARD CYCLES AND COMPRESSORS 9
Cycle, Carnot cycle, Otto, Diesel, Dual combustion and Brayton cycles; Calculation of Air
standard efficiency (simple problems). Mean effective pressure (Definition only). Compressors,
Classifications of compressors, Reciprocating compressor- Rotary, Axial and Vane
compressors (descriptive).

UNIT 11l STEAM PROPERTIES AND CYCLE 9
Formation of steam and its thermodynamic properties, T-s and h-s diagrams. Properties of
steam, Dryness fraction, Quality of steam by steam tables and Mollier chart — simple Rankine
cycle, Efficiency, Steam Nozzles, Types of nozzles, Friction in nozzles (descriptive)

UNIT IV REFRIGERATION AND AIR-CONDITIONING 9
Construction and working principles of refrigeration, Vapour compression system - Vapour
absorption types, comparison — Definition of Co-efficient of performance (COP), Properties of
refrigerants — Basic Principle, Summer, winter and Year round Air conditioning.

UNIT V INTRODUCTION TO HEAT TRANSFER 9
Modes of heat transfer, Heat conduction in parallel, radial and composite wall — Heat
conduction through hollow and composite cylinders, spheres (simple problems). Basics of
Convective heat transfer and Fundamentals of Radiative heat transfer (descriptive only)—
Types of heat exchangers, Arithmetic and Logarithmic Mean Temperature Difference (AMTD
& LMTD).

TOTAL: 45 PERIODS

COURSE OUTCOMES:

Upon completion of this course, the students will be able to,

1. Demonstrate the understanding of the nature of the thermodynamic processes for pure
substances of ideal gases

2. Interpret First Law of Thermodynamics and its application to systems and control volumes

3. Solve any flow specific problem in an engineering approach based on basic concepts and
logic sequences.

4. Compare and contrast between various types of refrigeration cycles

5. Understand the basics and modes of heat transfer

TEXT BOOKS:

1. Chattopadhyay. P Engineering Thermodynamics”, oxford University Press, New Delhi,
2010.

2. Nag. P.K., “Engineering Thermodynamics”, Tata McGraw-Hill, New Delhi, 2007.

3. Rathakrishnan E., “Fundamentals of Enginegring Thermodynamics” Prentice-Hall India,
2005.



REFERENCES:

1. Arora C.P, “Thermodynamics”, Tata McGraw-Hill, New Delhi, 2003.

2. Holman. J. P., “Thermodynamics”, 3rd Ed. McGraw-Hill, 2007.

3. Mathur& Sharma Steam Tables, Jain Publishers, New Delhi.

4 Merala C, Pother, Craig W, Somerton, “Thermodynamics for Engineers”, Schaum
Outline Series, Tata McGraw-Hill, New Delhi, 2004.

5.  Ramalingam K.K. “Thermodynamics”, Sci-Tech Publications, 2006
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ME3351 ENGINEERING MECHANICS L T P C
3 0 0 3
COURSE OBJECTIVES:
1 To Learn the use scalar and vector analytical techniques for analysing forces in statically
determinate structures
2 To introduce the equilibrium of rigid bodies, vector methods and free body diagram
3 To study and understand the distributed forces, surface, loading on beam and intensity.
4 To learn the principles of friction, forces and to determine the apply the concepts of frictional
forces at the contact surfaces of various engineering systems.
5 To develop basic dynamics concepts — force, momentum, work and energy;
UNIT | STATICS OF PARTICLES 9

Fundamental Concepts and Principles, Systems of Units, Method of Problem Solutions, Statics of Particles -
Forces in a Plane, Resultant of Forces, Resolution of a Force into Components, Rectangular Components
of a Force, Unit Vectors. Equilibrium of a Particle- Newton’s First Law of Motion, Space and Free-Body
Diagrams, Forces in Space, Equilibrium of a Particle in Space.

UNIT I EQUILIBRIUM OF RIGID BODIES 9
Principle of Transmissibility, Equivalent Forces, Vector Product of Two Vectors, Moment of a Force about a
Point, Varignon’s Theorem, Rectangular Components of the Moment of a Force, Scalar Product of Two
Vectors, Mixed Triple Product of Three Vectors, Moment of a Force about an Axis, Couple - Moment of a
Couple, Equivalent Couples, Addition of Couples, Resolution of a Given Force into a Force -Couple system,
Further Reduction of a System of Forces, Equilibrium in Two and Three Dimensions - Reactions at
Supports and Connections.

UNIT 11l DISTRIBUTED FORCES 9

Centroids of lines and areas — symmetrical and unsymmetrical shapes, Determination of Centroids by
Integration, Theorems of Pappus-Guldinus, Distributed Loads on Beams, Centre of Gravity of a Three-
Dimensional Body, Centroid of a Volume, Composite Bgdies, Determination of Centroids of Volumes by
Integration. Moments of Inertia of Areas and Mass - Determination of the Moment of Inertia of an Area by



Integration, Polar Moment of Inertia, Radius of Gyration of an Area, Parallel-Axis Theorem, Moments of
Inertia of Composite Areas, Moments of Inertia of a Mass - Moments of Inertia of Thin Plates, Determination
of the Moment of Inertia of a Three-Dimensional Body by Integration.

UNIT IV FRICTION 9
The Laws of Dry Friction, Coefficients of Friction, Angles of Friction, Wedge friction, Wheel Friction, Rolling
Resistance, Ladder friction.

UNIT V DYNAMICS OF PARTICLES 9
Kinematics - Rectilinear Motion and Curvilinear Motion of Particles. Kinetics- Newton's Second Law of
Motion -Equations of Motions, Dynamic Equilibrium, Energy and Momentum Methods - Work of a Force,
Kinetic Energy of a Particle, Principle of Work and Energy, Principle of Impulse and Momentum, Impact of
bodies.

TOTAL: 45 PERIODS
OUTCOMES:

At the end of the course the students would be able to
1. lllustrate the vector and scalar representation of forces and moments

2. Analyse the rigid body in equilibrium

3. Evaluate the properties of distributed forces

4. Determine the friction and the effects by the laws of friction

5. Calculate dynamic forces exerted in rigid body
TEXTBOOKS:

1. Beer Ferdinand P, Russel Johnston Jr., David F Mazurek, Philip J Cornwell, Sanjeev Sanghi, Vector
Mechanics for Engineers: Statics and Dynamics, McGraw Higher Education., 12thEdition, 2019.
2. Vela Murali, “Engineering Mechanics-Statics and Dynamics”, Oxford University Press, 2018.

REFERENCES:

1. Boresi P and Schmidt J, Engineering Mechanics: Statics and Dynamics, 1/e, Cengage learning, 2008.

2. Hibbeller, R.C., Engineering Mechanics: Statics, and Engineering Mechanics: Dynamics, 13th edition,
Prentice Hall, 2013.

3. Irving H. Shames, Krishna Mohana Rao G, Engineering Mechanics — Statics and Dynamics,
4thEdition, Pearson Education Asia Pvt. Ltd., 2005.

4. Meriam J L and Kraige L G, Engineering Mechanics: Statics and Engineering Mechanics: Dynamics,
7th edition, Wiley student edition, 2013.

5. Timoshenko S, Young D H, Rao J V and SukumarPati, Engineering Mechanics, 5thEdition, McGraw
Hill Higher Education, 2013.
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AU3302 AUTOMOTIVE HYDRAULICS AND MACHINERY LTPC
3003

COURSE OBJECTIVES:

The objective of this course is to prepare the students to learn the basics of fluid statics and

dynamics, and solve numerical related to equations of fluid motion, fluid flow in pipes,

dimensional analysis, model studies and hydraulic machinery

UNIT | BASIC CONCEPTS 9
Classification of fluids and their properties — Measurement of pressure and viscosity — Fluid
statics and force on submerged bodies — Stability of floating bodies.

UNIT 1l EQUATIONS OF FLUID FLOW 9

Kinematics — Motion of a fluid particle — Fluid deformation — Navier Stokes equation and
Euler's equation — Basic laws of fluid motion in integral form and differential form - Linear
momentum equation.

UNIT Il INCOMPRESSIBLE INVISCID AND VISCOUS FLOWS 9

Bernoulli's equations — Applications — Flow measurement — Orifice plate — Venturi meter —
Fully developed laminar flow between parallel plates — Laminar and turbulent flow through
pipes — Velocity profiles — Energy considerations in pipe flow — Calculation of head loss Pipe
flow problems — Hydraulic and energy grade lines.

UNIT IV DIMENSIONAL ANALYSIS ANDMODELSTUDIES 9

Dimensional analysis — hon-dimensional numbers - The Buckingham-Pi theorem — Significant
dimensionless groups — Flow similarity and model studies-
UNIT V HYDRAULIC MACHINERY FOR VEHICLE APPLICATIONS 9

Impact of jets - Euler’'s equation - Classification of turbines — heads and efficiencies — velocity
triangles. Turbochargers — selection of type, working principle - Reciprocating pump, Rotary
pumps —classification and working principle. Fuel pumps — selection of type and working
principle.

TOTAL: 45 PERIODS
COURSE OUTCOMES:
Upon completion of this course, the students will be able to,

1. Apply the basic concepts of fluids statics and dynamics

2. Summarize the concepts of flow governing equations

3. Generate solutions to complex pipe flow problems

4. Interpret the results of dimensional analysis

5. Understand the applications of fluid machinery in automotives

TEXT BOOKS:

1. R.K. Bansal, “A textbook of fluid mechanics and hydraulic machines”, Laxmi
Publications (P) Ltd, Revised Ninth Edition.

REFERENCES:

1. E. Rathakrishnan, “Fluid Mechanics: An Introduction”, Prentice Hall of India (Il Ed.),

2007.
2. Robert L. Mott, Joseph A. Untener, “Applied Fluid Mechanics”, Pearson Publications
(2014), Seventh edition. 25
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AU3303 AUTOMOTIVE ENGINES L TPC
3003

COURSE OBJECTIVES:

The objective of this course is to prepare the students with the knowledge on basics of
constructional and working principles of automotive SI and CI engines along with their sub
systems, thermochemistry of fuel-air mixtures, combustion process, performance and
emission characteristics of IC engines.

UNIT | ENGINE FUNDAMENTALS 9
Engine types and their operation- classifications — Terminology- Four stroke and two stroke
cycle- Engine components, working principle of SI and Cl engines - Engine operating
parameters- Fuel —air and actual cycle analysis — Engine emissions — valve and port timing
diagram — firing order

UNIT I INDUCTION AND IGNITION SYSTEM 9
Carburettors — mixture requirements - working principles, different circuits — Requirements and
objective of injection system — types of injection - Jerk and distributor type pumps, Unit
injector, common rail direct injection - Electronic fuel injection — GDI, Injection timing, Injection
lag. Types of injection nozzle, Nozzle tests. Spray characteristics. Split and Multiple injection.
Mechanical and pneumatic governors. Ignition system- battery coil, magneto coil and
Electronic ignition system

UNIT I COMBUSTION OF FUELS 9

Combustion in Sl engine - Stages of combustion- Flame Propagation- Rate of pressure rise-
Abnormal combustion- combustion chambers — design objectives and types Engine Knock
Thermodynamic analysis of Sl engine combustion- Burned and Unburned mixture states —
combustion process characterization- Cl Engine - Importance of air motion — Swirl, Squish and
Tumble. Swirl ratio. Stages of combustion. Delay period — factors affecting delay period. knock
in Cl & Sl engines. Direct and indirect injection combustion chambers for diesel combustion.

UNIT IV ENGINE COOLING, LUBRICATING AND EXHAUST SYSTEM 9
Cooling system — Function- types - working principle - Lubricating system- Function- types -
Lubricant Requirements Necessity and limitation of supercharging. Types of supercharger and
turbocharger. Intercooler. Matching of turbocharger. Modification of an engine for
supercharging. Effect of supercharging on engine performance- exhaust system- exhaust
manifold - muffler types.
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UNIT V ENGINE TESTING AND MEASUREMENTS 9
Engine testing and measuring equipment- Indicated and brake MEP, operating variables that
affect engine performance, efficiency and emission — Automotive and stationary engine testing
and related standards — use of transient dynamometer for engine testing. Engine power—
measurement of indicated power-brake power- frictional power- efficiencies — Heat balance —
Methods to improve engine performance.

TOTAL: 45 PERIODS

COURSE OUTCOMES:
Upon completion of this course, the students will be able to,

1. Identify various components of Sl and ClI engines

2. Explain the functions of IC engine sub-systems like Ignition, cooling and lubrication

3. Understand the actual engine working principle and its thermochemistry of fuel-air
mixtures

4. Describe the basic knowledge on Sl and Cl engine combustion and its related
parameters

5. Apply their knowledge in analyzing the engine performance and pollution
characteristics.

TEXT BOOKS:

1. John B.Heywood , “ Internal Combustion Engines” , McGraw-Hill Book Company, ISBN
No: 0-07-100499-8

2. M.L. Mathur and R.P.Sharma, Internal Combustion Engine, Dhanpath Rai Publications
(P) Ltd, New Delhi 110002

3. V. Ganesan, Internal Combustion Engines, Tata-McGraw Hill Publishing Co., New
Delhi, 2010.

REFERENCES:

1. Heinz Hesiler, Advanced engine technology. Butterworth Heinmann publications

2. Heldt, P.M., High Speed Combustion Engines, Oxford IBH Publishing Co., Calcutta,

3. K. K. Ramalingm, internal Combustion Engines, Scitech publications, Chennai, 2003.

4. Maleev, V.M., Diesel Engine Operation and Maintenance, McGraw Hill, 1974.

5. Obert, E.F., Internal Combustion Engine analysis and Practice, International Text Book
Co.,Scranton, Pennsylvania, 1988.
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AU3311 MECHANICAL SCIENCES LABORATORY LTPC

0042
COURSE OBJECTIVES:
The objective of this course is to prepare the students to conduct experiments in order to

understand the various physical characterization, mechanical properties and testing methods
of materials, performance of fluid flow measuring devices and fluid machinery.

LIST OF EXPERIMENTS

Tension Test

Torsion Test

Testing of springs

Impact test i) Izod, ii) Charpy

Hardness test i) Vickers, ii) Brinell, iii) Rockwell, iv) Shore

Deflection of Beams

Mass Moment of inertia of connecting rods

Determination of the Coefficient of discharge of given Orifice meter.

Determination of the Coefficient of discharge of given Venturi meter.

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

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

12. experiments and drawing the characteristic curves of centrifugal pump

13. Experiments and drawing the characteristic curves of reciprocating pump.

14. Experiments and drawing the characteristic curves of Gear pump.

15. Experiments and drawing the characteristic curves of Pelton wheel / Francis turbine/
Kaplan turbine

©CoNOO~wNE

TOTAL: 60 PERIODS

COURSEOUTCOMES

Upon completion of this course, the students will be able to,

1. Conduct experiments to understand the physical characterization of materials.

2. Identify the various experimental testing methods for of mechanical properties of

materials.

3. Evaluate the basics of fluid flow characteristics.

4. Measure experimentally the Performance characteristics of pumps.

5. Determine experimentally the Performance characteristics of turbines.
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ME3382 MANUFACTURING TECHNOLOGY LABORATORY L

COURSE OBJECTIVES:

1 To Selecting appropriate tools, equipment’s and machines to complete a given job.
2 To Performing various welding process using GMAW and fabricating gears using gear making

machines.

3 To Performing various machining process such as rolling, drawing, turning, shaping, drilling,

milling and analysing the defects in the cast and machined components.

LIST OF EXPERIMENTS

. Fabricating simple structural shapes using Gas Metal Arc Welding machine.
. Preparing green sand moulds with cast patterns.
. Taper Turning and Eccentric Turning on circular parts using lathe machine.

. Shaping — Square and Hexagonal Heads on circular parts using shaper machine.
. Drilling and Reaming using vertical drilling machine.

. Milling contours on plates using vertical milling machine.

. Cutting spur and helical gear using milling machine.

. Generating gears using gear hobbing machine.

10. Generating gears using gear shaping machine.

11. Grinding components using cylindrical and centerless grinding machine.

12. Grinding components using surface grinding machine.

13. Cutting force calculation using dynamometer in milling machine

14. Cutting force calculation using dynamometer in lathe machine

O©CO~NOUIA,WNPE

LIST OF EQUIPMENT FOR BATCH OF 30 STUDENTS

. Knurling, external and internal thread cutting on circular parts using lathe machine.

S.No. NAME OF THE EQUIPMENT Qt

y.
1. Centre Lathes 7 Nos.
2. Shaper 1 No.
3. Horizontal Milling Machine 1 No.
4. Vertical Milling Machine 1 No.
5. Surface Grinding Machine 1 No.
6. Cylindrical Grinding Machine 1 No.
7. Radial Drilling Machine 1 No.
8. Lathe Tool Dynamometer 1 No.
9. Milling Tool Dynamometer 1 No.
10. Gear Hobbing Machine 1 No.
11. Gear Shaping Machine 1 No.
12. Arc welding transformer with cables and holders 2 Nos.
13. Oxygen and Acetylene gas cylinders, blow pipe and other welding 1 No.

outfit

14. Moulding table, Moulding equipments 2 Nos.

TOTAL:60 PERIODS



OUTCOMES: At the end of the course the students would be able to

1. Demonstrate the safety precautions exercised in the mechanical workshop and join two metals
using GMAW.

2. The students able to make the work piece as per given shape and size using machining process
such as rolling, drawing, turning, shaping, drilling and milling.

3. The students become make the gears using gear making machines and analyze the defects in the
cast and machined components
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AU3401 FUELS AND LUBRICANTS LTPC

COURSE OBJECTIVES:

The objective of this course is to prepare the students to understand the role, properties and
testing of various fuels and lubricants in the design and operation of IC engines

UNIT | REFINERY OF FUELS AND LUBRICANTS 9
Introduction to Structure of petroleum, refining Process-Distillation, cracking processes,
Catalytic reforming, alkylation, isomerisation and polymerization, finishing process- blending,
products of refining process. Manufacture of lubricating oil base stocks, manufacture of
finished automotive lubricants.

UNIT I THEORY OF LUBRICATION 9
Engine friction: introduction, total engine friction, effect of engine variables on friction,
hydrodynamic lubrication, elastic hydrodynamic lubrication, boundary lubrication, bearing
lubrication, functions of the lubrication system, introduction to design of a lubricating system

UNIT 11l LUBRICANTS 9
Specific requirements for automotive lubricants, oxidation deterioration and degradation of
lubricants, additives and additive mechanism, synthetic lubricants, classification of lubricating
oils, properties of lubricating oils, tests on lubricants. Grease, classification, properties, test
used in grease- lubricants for gearbox, brake, differential and steering systems

UNIT IV PROPERTIES AND TESTING OF FUELS 9
Properties and testing of fuels- density, calorific value, cetane and octane number, flash point,
fire point, distillation, vapour pressure, spontaneous ignition temperature, viscosity, cloud and
pour point, flammability, ignitability, diesel index, API gravity, aniline point, carbon residue,
copper strip corrosion. Test on used lubricants. Bigfuel-properties and testing.



UNIT V TESTING INSTRUMENTS 9
Working principles and types — viscometers, calorimeters, flash and fire point apparatus, cloud
and pour point apparatus, distillation apparatus, penetrometer, carbon residue apparatus, CFR
engine, vapour pressure testing equipment, copper strip equipment, Aniline point apparatus -
Ash content testing equipment - specifications of fuels. ASTM and SAE standards - FTIR-
GCMS analysers

TOTAL: 45 PERIODS

COURSE OUTCOMES:
Upon completion of this course, the students will be able to:

¢ Identify the fuels and lubricants for automotive applications
Understand the properties of fuels and lubricants and its testing equipment
Evaluate the properties of fuels and lubricants
Select suitable fuel and lubricant testing equipment
Analyse the behaviour of fuels and lubricants

TEXT BOOKS:

1. Ganesan.V., “Internal Combustion Engines”, Tata McGraw-Hill Publishing Co., New
Delhi, 2017

2. George E. Totten, Editor, Fuels and Lubricants Handbook: Technology, Properties,

Performance, and Testing, ASTM International.

REFERENCES:
1. Paul Richards “Automotive fuels reference book” SAE International, Third edition 2014
2. Roger Frederick Haycock, John Hillier, Arthur J. Caines “Automotive lubricants

Reference book”, SAE International, Second edition 2004
3. Wilfrid Francis— Fuels and Fuel Technology, Vol. | & Il
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AU3402 AUTOMOTIVE CHASSIS LTPC

30083
COURSE OBJECTIVES:
The objective of this course is to prepare the students to understand the basics of various
vehicle frames, front axles, steering, suspension and braking systems used in automobile.

UNIT | INTRODUCTION, FRAME, STEERING SYSTEM 9

Types of Chassis layout, with reference to Power Plant location and drive, various types of
frames, Loads acting on vehicle frame, Constructional details and materials for frames,
Testing of frames, Types of Front Axles and Stub Axles, Front Wheel Geometry, Condition for
True Rolling Motion of Wheels during Steering, Ackerman’s and Davis Steering Mechanisms,
Steering Error Curve, Steering Linkages, Different Types of Steering Gears, Slip Angle, Over—
Steer and Under—Steer, Reversible and Irreversible Steering, EPAS.

UNIT 1l PROPELLER SHAFT AND FINAL DRIVE 9

Effect of Driving Thrust, torque reactions and side thrust, Hotchkiss drive, torque tube drive,
radius rods and stabilizers, Propeller Shaft, Universal Joints, Constant Velocity Universal
Joints, Front Wheel drive, Final drive, different types, Double reduction and twin speed final
drives, Multi—axled vehicles, Differential principle and types, Differential housings, limited
speed differential, Differential locks.

UNIT Il AXLES AND TYRES 9

Construction and Design of Drive Axles, Types of Loads acting on drive axles, Full — Floating,
Three—Quarter Floating and Semi—Floating Axles, Axle Housings and Types — Lift axle, Dead
axle, Types and Constructional Details of Different Types of Wheels and Rims, Different Types
of Tyres and their constructional details.

UNIT IV SUSPENSION SYSTEM 9

Need for Suspension System, Types of Suspension Springs, Constructional details and
characteristics of Single Leaf, Multi-Leaf, Coil, and Torsion bar, Rubber, Pneumatic and Hydro
— elastic Suspension Spring Systems, Independent Suspension System, Shock Absorbers,
Types and Constructional details.

UNIT V BRAKING SYSTEM 9

Theory of Automobile Braking, Stopping Distance Time and Braking Efficiency, Effect of
Weight Transfer during Braking, Theory of Drum Brakes, Loading and Trailing Shoes, Braking
Torque, Constructional Details of Drum Brake and its Activators, Disc Brake Theory, Types
and Construction, Hydraulic Braking System, Mechanical Braking System, Pneumatic Braking
System, Power—Assisted Braking System, Anti—-Lock Braking System, Constructional Details.

TOTAL =45 PERIODS
COURSE OUTCOMES:

At the end of this course, the student will be able to

1. Identify the different types of frame and chassis used in Automotive.

2. Classify the different types of drivelines and drives used in Automotive.

3. Acquire knowledge about different types of front axle and rear axles used in motor
vehicles.

4. Examine the working principle of conventional and independent suspension systems.

5. Apply knowledge on working principles of brake and its subsystems.
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TEXT BOOKS:

1. Kirpal Singh, Automobile Engineering, Standard Publisher, New Delhi, 2017

2. K.K. Ramalingam, “Automobile Engineering”, sci-tech publication (India), 2011.

3. R.K. Rajput, A Text—Book of Automobile Engineering, Laxmi Publications Private
Limited, 2015

REFERENCES:
1. Heinz Hazler, Modern Vehicle Technology, Butterworth, London, 2005.

2. Heldt P.M., Automotive Chassis, Chilton Co., New York, 1990
3. Newton Steeds and Garret, Motor Vehicles, 13th Edition, Butterworth, London, 2005.
4. N.K. Giri, Automotive Mechanics, Kanna Publishers, 2007
5. William. H. Crows — Work shop Manuel — 2005
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AU3403 VEHICLE BODY ENGINEERING LTPC
3003

COURSE OBJECTIVES:

The objective of this course is to prepare the students with the knowledge on the body
construction details of light, heavy and commercial vehicles, along with the vehicle
aerodynamics and body materials

UNIT | CAR BODY DETAILS 9

Types of Car body - Saloon, convertibles, Limousine, Estate Van, Racing and Sports car —car
body terminology - Visibility- regulations, driver’s visibility, improvement in visibility and tests
for visibility. Driver seat design -Car Body Construction -Various panels in car bodies. Safety:
Safety design, safety equipment for cars.

UNIT I BUS BODY DETAILS 9
Types of bus body: based on capacity, distance travelled and based on construction. — Bus
body lay out, floor height, engine location, entrance and exit location. Types of metal sections
used — Regulations — Constructional details: Conventional and integral.

UNIT 11l COMMERCIAL VEHICLE DETAILS 8
Types of commercial vehicle bodies - Light commercial vehicle body. Construction details of
Flat platform body, Tipper body and Tanker body — Dimensions of driver's seat in relation to
controls — Driver’'s cab design.
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UNIT IV VEHICLE AERODYNAMICS 9
Objectives, Vehicle drag and types. Various types of forces and moments. Effects of forces
and moments. Side wind effects on forces and moments. Various body optimization
techniques for minimum drag. Wind tunnels — Principle of operation, Types. Wind tunnel
testing such as: Flow visualization techniques, Airflow management test — measurement of
various forces and moments by using wind tunnel balance.

UNIT V BODY MATERIALS, TRIM, MECHANISMS AND BODY REPAIR 9
Types and properties of materials used in body construction and insulation -Such as steel
sheet, timber, plastics and GRP, Insulation materials. Body trim items-body mechanisms.
Hand tools-power tools for body repair. Vehicle corrosion-Anticorrosion methods-Modern
painting process procedure.

TOTAL =45 PERIODS

COURSE OUTCOMES:
Upon completion of the course, the student will be able to

1. Understand the different aspects of car body

2. Differentiate the bus and commercial vehicle bodies.

3. Describe the role of various aerodynamic forces and moments, measuring instruments

in vehicle body design.
4. ldentify the materials used in body building,
5. Select hand tools for body repairs and maintenance.

TEXT BOOKS:

1. Dieler Anselm., The passenger car body, SAE International, 2000

2. James E Duffy, Body Repair Technology for 4-Wheelers, Cengage Learning, 2009.
3. Powloski, J., Vehicle Body Engineering, Business Books Ltd., 1998.

REFERENCES:

1. Braithwaite, J.B., Vehicle Body building and drawing, Heinemann Educational Books Ltd.,
London, 1997.

2. Giles, G.J., Body construction and design, llliffe Books Butterworth & Co., 1991.

3. John Fenton, Vehicle Body layout and analysis, Mechanical Engg. Publication Ltd., London,
1992.
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ML3391 MECHANICS OF SOLIDS L T P C

COURSE OBJECTIVES:
The main learning objective of this course is to prepare students for:
1. Applying the principle concepts behind stress, strain and deformation of solids for
various engineering applications.
2. Analyzing the transverse loading on beams and stresses in beam for various
engineering applications.
3. Understanding the torsion principles on shafts and springs for various engineering
applications.
4. Acquiring knowledge on the deflection of beams for various engineering applications.
5. Interpreting the thin and thick shells and principal stresses in beam for various
engineering applications

UNIT | STRESS, STRAIN AND DEFORMATION OF SOLIDS 9
Rigid and Deformable bodies — Strength, Stiffness and Stability — Stresses and Strains:
Tensile, Compressive and Shear — Material Behaviour- Elastic Vs Plastic — Response of Real
Materials: Tensile Test, Compressive Test, Shear Test, Cyclic Tests - strain gauges and
rosettes — Deformation of Statically determinate and In-determinate bars of variable cross-
section & Compaosite section under axial load — Thermal stress — Elastic constants — Plane
Strain — Volumetric Strain.

UNIT 1l TRANSVERSE LOADING ON BEAMS AND STRESSES IN BEAM 9
Beams — types transverse loading on beams — Shear force and bending moment in beams —
Cantilevers — Simply supported beams and over — hanging beams. Theory of simple bending—
Bending stress distribution — Flitched beams — Shear stress distribution.

UNIT 1l TORSION 9
Torsion formulation stresses and deformation in circular and hollows shafts — Stepped shafts —
Deflection in shafts fixed at the both ends — Stresses in helical springs — Deflection of helical
springs, — Closed and Open Coiled helical springs — springs in series and parallel, carriage
springs.

UNIT IV DEFLECTION OF BEAMS 9
Slope, Deflection and Radius of Curvature — Methods of Determination of Slope and Deflection-
Double Integration method — Macaulay’s method — Area moment Theorems for computation of
slopes and deflections in beams - Conjugate beam and strain energy — Maxwell's reciprocal
theorems.

UNIT V THICK & THIN SHELLS & PRINCIPAL STRESSES 9
Stresses in thin cylindrical shell due to internal pressure, circumferential and longitudinal
stresses and deformation in thin cylinders — spherical shells subjected to internal pressure —
Deformation in spherical shells — Lame’s theory — Application of theories of failure — Stresses
on inclined planes —principal stresses and principal planes — Mohr’s circle of stress.
TOTAL: 45 PERIODS
COURSE OUTCOMES:
Upon completion of this course, the students will be able to:
1. Apply the principle concepts behind stress, strain and deformation of solids for various
engineering applications.
2. Analyze the transverse loading on beams and stresses in beam for various engineering
applications.
3. Solve problems based on the torsion principles involved in shafts and springs for
various engineering applications.
4. Interpret the results of the deflection of beams.
5. Analyze the thin and thick shells and princigl stresses in beam for various engineering
applications



TEXT BOOKS:

1. Egor P. Popov, Toader A. Balan., “Engineering Mechanics of Solids”, Pearson India
Education Services, 2018.

2. Ferdinand P. Beer, E. Russell Johnston, Jr., John T. DeWolf, David Mazurek “Mechanics
of Materials”, McGraw-Hill Education, 2015.

REFERENCES:

1. R.K.Bansal” A Textbook of Strength of Materials” Laxmi Publications 2010.
2 R. K. Rajput., “Strength of Materials”, Shree Publishers, 2015.

3.  Hibbeler, R.C., Mechanics of Materials, Pearson Education, 2018.
4

Subramanian R., Strength of Materials, oxford University Press, Oxford Higher Education
Series,2010

5. Nash, W.A,, “Theory and Problems in Strength of Materials”, 6th Edition, Schaum Outline
Series, McGraw-Hill Book Co, 2013.
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AU3404 AUTOMOTIVE TRANSMISSION ; g I; g

COURSE OBJECTIVES:

The objective of this course is to prepare the students to gain knowledge in the construction
and principle of mechanical transmission components, hydrodynamic devices, hydrostatic
devices, automatic transmission system, Electric drive used in road vehicles.

UNIT | CLUTCH 9
Requirement of transmission system, Types of transmission system, Requirement of Clutches
— Functions-Types of clutches, construction and operation of Single plate, multi plate and
Diaphragm spring clutches. Centrifugal clutch, Electronic clutch.
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UNIT Il GEAR BOX 9
Purpose of gear box. Construction and working principle of sliding, constant and synchromesh
gear boxes, Automatic manual transmission. Introduction to epicycle gear trains, Numerical
examples on performance of automobile such as Resistance to motion, Tractive effort, Engine
speed & power and acceleration. Determination of gear ratios for different vehicle applications.

UNIT 11l HYDRODYNAMIC TRANSMISSION 9

Fluid coupling — principles - Performance characteristics — advantages — limitations — drag
torgue — reduction of drag torque. Torque converter - principles - Performance characteristics
— advantages — limitations — multistage and polyphase torque converters.

UNITIV HYDROSTATIC DRIVE 9
Hydrostatic drive; various types of hydrostatic systems — Principles of Hydrostatic drive
system. Advantages and limitations. Comparison of hydrostatic drive with hydrodynamic
drive, construction and working of typical Janny hydrostatic drive.

UNIT V AUTOMATIC TRANSMISSION AND ELECTRIC DRIVE 9
Wilson gear box- Cotal electric transmission. Chevrolet “Turboglide” transmission. — Four
speeds longitudinally mounted automatic transmission -Hydraulic control systems of automatic
transmission. Continuously Variable Transmission (CVT) — types — Operations. Electric drive-
types- Principle of early and modified Ward Leonard Control system-Advantages & limitations
- Automated Manual Transmission (AMT) - Modern electric drives.

TOTAL= 45 PERIODS

COURSE OUTCOMES:

At the end of the course, students will be able to:

Understand the construction and working of various types of clutches
Determine the gear ratio for different vehicle applications

Describe the types and principle of hydrodynamic transmission
Compare Hydrostatic and hydrodynamics drives

Identify the differences among various automatic transmissions.

aohoobRE

TEXT BOOKS:
1. Heinz Heisler, Advanced Vehicle Technology,2nd Edition,2002, Butterworth-Heinemann
2. Motor Vehicle, T. K. Garrett K. Newton W. Steeds, 13th Edition, 2000,Butterworth-

Heinemann
REFERENCES:
1. Crouse, W.H., Anglin, D.L., Automotive Transmission and Power Trains construction,

McGraw Hill, 1976.
2. Held't, P.M., Torque converters, Chilton Book Co., 1962.

3. Igbal Husain, Electric and Hybrid Vehicles Design Fundamentals, CRC PRESS Boca
Raton London New York Washington, D.C.
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GE3451 ENVIRONMENTAL SCIENCE AND SUSTAINABILITY LTPC
2002

COURSE OBJECTIVES:

To study the nature and its impacts on human life.

To study the environmental pollution, its types, control methods and protection acts
To provide the knowledge of about the energy management and energy resources
To study the concepts of Sustainability, global warming and Management

To study the Sustainability Practices and socio economical changes

ohonRE

UNIT | ENVIRONMENT AND BIODIVERSITY 9
Definition, scope and importance of environment — need for public awareness. Eco-system and
Energy flow— ecological succession. Types of biodiversity: genetic, species and ecosystem
diversity— values of biodiversity, India as a mega-diversity nation — hot-spots of biodiversity —
threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts — endangered and
endemic species of India — conservation of biodiversity: In-situ and ex-situ.

UNIT I ENVIRONMENTAL POLLUTION 9
Causes, Effects and Preventive measures of Water, Soil, Air and Noise Pollutions.
Solid, Hazardous and E-Waste management. Case studies on Occupational Health and Safety
Management system (OHASMS). Environmental protection, Environmental protection acts .

UNIT 11l RENEWABLE SOURCES OF ENERGY 9
Energy management and conservation, New Energy Sources: Need of new sources. Different
types new energy sources. Applications of- Hydrogen energy, Ocean energy resources, Tidal
energy conversion. Concept, origin and power plants of geothermal energy.

UNIT IV SUSTAINABILITY AND MANAGEMENT 9

Development, GDP, Sustainability- concept, needs and challenges-economic, social and
aspects of sustainability-from unsustainability to sustainability-millennium development goals,
and protocols-Sustainable Development Goals-targets, indicators and intervention areas
Climate change- Global, Regional and local environmental issues and possible solutions-case
studies. Concept of Carbon Credit, Carbon Footprint. Environmental management in industry-A
case study.

UNIT V SUSTAINABILITY PRACTICES 9
Zero waste and R concept, Circular economy, ISO 14000 Series, Material Life cycle
assessment, Environmental Impact Assessment. Sustainable habitat: Green buildings, Green
materials, Energy efficiency, Sustainable transports. Sustainable energy: Non-conventional
Sources, Energy Cycles-carbon cycle, emission and sequestration, Green Engineering:
Sustainable urbanization- Socio-Economical and technological change.

TOTAL: 30 PERIODS
OUTCOMES:
At the end of the course the students would be able to
1.Understand the nature and its impacts on human life.
2.The students have the knowledge and awareness of Environmental Pollution.
3.Understanding of the energy sources and scientific concepts/principles behind them
4.Understand the concepts of the Sustainability and Management
5.Understand the Sustainability Practices and socio economical changes

TEXT BOOKS:

1. Anubha Kaushik and C. P. Kaushik’s “Perspectives in Environmental Studies”, 6th
Edition, New Age International Publishers ,2018.

2. Benny Joseph, ‘Environmental Science and Engineering’, Tata McGraw-Hill, New Delhi,
2016. 38



REFERENCES:

1. R.K. Trivedi, ‘Handbook of Environmental Laws, Rules, Guidelines, Compliances and
Standards’, Vol. | and Il, Enviro Media. 38 .

2. Cunningham, W.P. Cooper, T.H. Gorhani, ‘Environmental Encyclopedia’, Jaico Publ.,
House, Mumbai, 2001.

3. Dharmendra S. Sengar, ‘Environmental law’, Prentice hall of India PVT. LTD, New Delhi,
2007.

4. Rajagopalan, R, ‘Environmental Studies-From Crisis to Cure’, Oxford University Press,
2005.

5. Erach Bharucha “Textbook of Environmental Studies for Undergraduate Courses” Orient
Blackswan Pvt. Ltd. 2013.

AU3411 VEHICLE COMPONENTS LABORATORY

LTPC
004 2

COURSE OBJECTIVES:

The objective of this course is to prepare the students to acquire skill in identify, dismantling
and assembling the parts of an IC engine and its subcomponents like Clutch, Front/Rear axle,
steering system, gear boxes and suspension systems.

LIST OF EXPERIMENTS

Noga~hwhNRE

8.
9

10.
11.
12.
13.
14.

Dismantling, Measurement and Assembling of 1000CC engine
Dismantling, Measurement and Assembling of Bus engine
Dismantling, Measurement and Assembling of V8 engine
Dismantling, Measurement and Assembling of CRDI engine
Dismantling, Measurement and Assembling of MPFI engine
Dismantling, Measurement and Assembling of Single plate, Diaphragm Clutch.
Dismantling, calculation of gear ratio and Assembling of Constant and Sliding mesh
gear boxes
Dismantling and Assembling of Transfer case.
Dismantling, calculation of gear ratio and Assembling of Differential assembly.
Dismantling, Measurement and Assembling of Front and Rear axle.
Study of different chassis layouts.
Study of different braking systems.
Study of Steering system
Study of Suspension system
TOTAL: 60 PERIODS

COURSE OUTCOMES:
At the end of the course, students will be able to:

1. Dismantle and Assemble the automobile chassis and Engine components

2. Identify & differentiate components of SI & Cl engines

3. Understand working of braking, steering, clutch, transmission, Suspension systems.

4. Develop skills in Dismantling and assembling of chassis components.

5. Correct minor repairs and trouble shoots the breakdowns
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AU3412

COURSE OBJECTIVE:
The objective of this course is to prepare the students to attain practical skills during the

properties testing procedure for automotive fuels and Lubricants.

LIST OF EXPERIMENTS:

©COoNOOO~wMDE

Determination of viscosity of lubricating oil by Redwood Viscometer.
Determination of viscosity of lubricating oil by Saybolt Viscometer
Determination of Flash and Fire points of given sample of fuel and lubricants

Determination of Cloud and pour point of given oil.

Conduct of ASME distillation test of fuels (gasoline / diesel).
Determination of Carbon residue on given sample of lubrication olil.
Determination of Calorific value of liquid fuel by using bomb calorimeter.
Conduct of Penetration test for the given sample.

Determination of Density test of different fuels

COURSE OUTCOMES:

At the end of the course, students will be able to:

FUELS AND LUBRICANTS LABORATORY

LTPC
0042

TOTAL: 60 PERIODS

Develop skills and understand various testing methods adopted to assess quality of fuels and
lubricants like

1. Viscosity

2. Importance of flash, fire point

3. Cloud and pour point

4. Calorific value

5. Density
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