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DEPARTMENT OF MECHANICAL ENGINEERING 

(Batch 2022-2026) 

 
VISION OF THE INSTITUTION 

● To Produce Globally Competitive Engineers with High Ethical Values and Social 

Responsibilities. 

 
MISSION OF THE INSTITUTION 

● To impart the highest quality state-of-the-art technical education by providing impetus 

to innovation, research, and development and empowering students with 

entrepreneurship skills. 

● To instill ethical values, imbibe a sense of social responsibility, and strive for societal 

well-being. 

● To identify the needs of society and offer sustainable solutions through outreach 

programs. 

 
DEPARTMENT OF MECHANICAL ENGINEERING 

 
VISION OF THE DEPARTMENT 

● The department aspires to produce experts in Mechanical Engineering with moral 

values and it envisions to set up centres of excellence in innovative design and 

testing, composite materials, automation, automotive technology and green fuels. 

 
MISSION OF THE DEPARTMENT 

● To produce world class mechanical engineering graduates by promoting core 

technical competency blended with advanced computing skills, creative thinking and 

desire to upgrade continuously. 

● To empower them to the expectation of the industries in our country and abroad.  

● To impart the interpersonal skills and make them realize the values of life. 
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I. PROGRAMME EDUCATIONAL OBJECTIVES (PEOs) 

 

PEO 1 
Provide strong foundation in the science and engineering fundamentals necessary 
to formulate, solve and analyze real time mechanical engineering problems. 

PEO 2 
Develop the ability to synthesize data and technical concepts for making decisions 
in an ethical manner considering the socio-economic scenario. 

PEO 3 

Enable to work as part of teams on multidisciplinary projects with good 
communication and interpersonal skills in the emerging areas like automation, 
composite materials, automotive technology, green fuels etc., 

PEO 4 

Prepare for successful careers in industry that meet the needs of Indian and 
multinational companies and to inculcate the qualities of continuous learning and 
entrepreneurial skills. 

 
 

II. PROGRAMME OUTCOMES (POs) 

At the time of their graduation students of Mechanical Engineering Programme should be in 
possession of the following Programme Outcomes. 

PO 1 
Engineering Knowledge: Apply the knowledge of basic sciences and engineering 

fundamentals to solve engineering problems 

PO 2 
Problem Analysis: Analyze the complex engineering problems and give solutions 

related to chemical & allied industries   

PO 3 
Design/ Development of Solutions: Identify the chemical engineering problems, 

design and formulate solutions to solve both industrial & social related problems 

PO 4 
Conduct Investigations of Complex Problems: Design & conduct experiments, 

analyze and interpret the resulting data to solve Chemical Engineering problems 

PO 5 
Modern Tool Usage: Apply appropriate techniques, resources and modern 

engineering & IT tools for the design, modelling, simulation and analysis studies 

PO 6 

The Engineer and Society: Assess societal, health, safety, legal and cultural 

issues and their consequent responsibilities relevant to professional engineering 

practice 

PO 7 
Environment and Sustainability: Understand the relationship between society, 

environment and work towards sustainable development 

PO 8 
Ethics: Understand their professional and ethical responsibility and enhance their 

commitment towards best engineering practices 

PO 9 
Individual and Team Work: Function effectively as a member or a leader in 

diverse teams, and be competent to carry out multidisciplinary tasks 

PO 10 
Communication: Communicate effectively in both verbal & non-verbal and able to 

comprehend & write effective reports 

PO 11 

Project Management and Finance: Understand the engineering and management 

principles to manage the multidisciplinary projects in whatsoever position they are 

employed 
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PO 12 

Life-Long Learning: Recognize the need of self-education and life-long learning 

process in order to keep abreast with the ongoing developments in the field of 

engineering 

 
 
 

III. PROGRAMME SPECIFIC OUTCOMES (PSOs) 

The Graduates of B.E – Department of Mechanical Engineering programme will be able to: 

PSO 1 
Design, develop and analyze the engineering components using advanced design 
softwares. 

PSO 2 Ability to fabricate real time mechanical systems and test its worthiness. 

PSO 3 
Ability to apply the advancements in mechanical engineering to promote 
automation.  

 
 

IV. MAPPING OF PEOs WITH POs 

PEO 

POs 

PO 
1 

PO 
2 

PO 
3 

PO 
4 

PO 
5 

PO 
6 

PO 
7 

PO 
8 

PO 
9 

PO 
10 

PO 
11 

PO 
12 

1 3 3 3 3  1     2  

2 3 3 3 3  3 3 3     

3 2 2 2 1 3 3 3  3 3 3 1 

4 3 3 2 2 2  1 2 1 3 2 3 

1- low, 2 - medium, 3 - high, ‘-' - no correlation 

 
 

V.  MAPPING OF PEOs WITH PSOs 

 

  PSO 1 PSO 2 PSO 3 

PEO 1 3 3 2 

PEO 2 3 3 2 

PEO 3 3 3 3 
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AUTONOMOUS CURRICULA AND SYLLABI 
 

Regulations 2022 
 

SEMESTER I 

S.No 
Course 
Code 

Course Title L/T/P 
Contact 
Hrs/Wk 

Credits Int/Ext Cat. 

Theory (Internal 40 Marks & External 60 Marks) 

1 22ME101  
Engineering 
Mechanics 

3/0/0 3 3 40/60 PCC 

2 22ME102 
Engineering 
Drawing 

2/1/0 3 3 40/60 ESC 

3 22MA105 
Matrices and 
Calculus I 

3/1/0 4 4 40/60 BSC 

4 22EE113 

Fundamentals of 
Electrical and 
Electronics 
Engineering 

2/1/0 3 3 40/60 ESC 

Theory with Practical (Internal 50 Marks & External 50 Marks) 

5 22PH104 Applied Physics 3/0/2 5 4 50/50 BSC 

6 22CS101 
Problem Solving 
using C++ 

3/0/2 5 4 50/50 ESC 

Practical (Internal 60 Marks & External 40 Marks) 

7 22EE115 

Fundamentals of 
Electrical and 
Electronics 
Engineering 
Laboratory 

0/0/2 2 1 60/40 ESC 

Mandatory Course (Internal 100 Marks) 

8 22MC101 
Induction 
Programme 

3 WEEKS MC 

TOTAL 27 22 800  
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SEMESTER II 

S.No 
Course 
Code 

Course Title L/T/P 
Contact 
Hrs/Wk 

Credits Int/Ext Cat. 

Theory (Internal 40 Marks & External 60 Marks) 

1 22ME201 Industrial Metallurgy 3/0/0 3 3 40/60 PCC 

2 22MA204 
Calculus II and 
Transforms 

3/1/0 4 4 40/60 BSC 

3 22TA101 Heritage of Tamils 1/0/0 1 1 40/60 HSMC 

Theory with Practical (Internal 50 Marks & External 50 Marks) 

4 22ME202 
Manufacturing 
Technology I (with 
lab) 

3/0/2 5 4 50/50 PCC 

5 22CH101 
Engineering 
Chemistry 

3/0/2 5 4 50/50 BSC 

6 22EN101 
Technical 
Communication Skills  

2/0/2 4 3 50/50 HSMC 

7 22CS201 
Data Structures and 
Algorithms 

3/0/2 5 4 50/50 ESC 

Mandatory Course (Internal 100 Marks) 

8 22MC102 
Environmental 
Sciences  

2/0/0 2 0 100/0 MC 

TOTAL 29 23 800  

 
 
 

SEMESTER III 

S.No 
Course 
Code 

Course Title L/T/P 
Contact 
Hrs/Wk 

Credits Int/Ext Cat. 

Theory (Internal 40 Marks & External 60 Marks) 

1 22ME301 
Engineering 
Thermodynamics 

3/0/0 3 3 40/60 PCC 

2 22ME302 Solid Mechanics 3/0/0 3 3 40/60 PCC 

3 22MA305 
Fourier Series and 
Partial Differential 
Equations 

3/1/0 4 4 40/60 BSC 

4 22GE201 
Universal Human 
Values 

3/0/0 3 3 40/60 HSMC 

5 22TA201 
Tamils and 
Technology 

1/0/0 1 1 40/60 HSMC 

Theory with Practical (Internal 50 Marks & External 50 Marks) 

6 22ME303 
Manufacturing 
Technology- II (with 
Lab) 

3/0/2 5 4 50/50 PCC 

7 22IT311 
Introduction to 
Python 
Programming 

1/0/4 5 3 50/50 ESC 
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Practical (Internal 60 Marks & External 40 Marks) 

8 22ME304 
Strength of Materials 
Laboratory 

0/0/3 3 1.5 60/40 PCC 

9 22ME305 
Computer Aided 
Machine Drawing 

0/0/3 3 1.5 60/40 PCC 

Mandatory Course (Internal 100 Marks) 

10 22MCZZZ 
Mandatory Course-
III 

2/0/0 2 0 100/0 MC 

TOTAL 32 24 1000  

 
 
 
 

SEMESTER IV 

S.No Course Code Course Title L/T/P 
Contact 
Hrs/Wk 

Credits Int/Ext Cat. 

Theory (Internal 40 Marks & External 60 Marks) 

1 22ME401 
Automobile 
Engineering 

3/0/0 3 3 40/60 PCC 

2 22ME402 
Mechanics of 
Machines  

3/0/0 3 3 40/60 PCC 

3 22ME403 
Fluid Mechanics 
and Machinery 

3/0/0 3 3 40/60 PCC 

4 22ME404 
Thermal 
Engineering  

3/0/0 3 3 40/60 PCC 

5 22MA402 
Probability and 
Computational 
Methods 

3/1/0 4 4 40/60 BSC 

Theory with Practical (Internal 50 Marks & External 50 Marks) 

6 22XXZZZ Open Elective – I 
1/0/4 
(or) 

3/0/0 

5 
(or) 
3 

3 
(or) 
3 

50/50 
(or) 

60/40 
OEC 

Practical (Internal 60 Marks & External 40 Marks) 

7 22ME405 
Thermal and Fluid 
Mechanics 
Laboratory 

0/0/3 3 1.5 60/40 PCC 

8 22ME406 
Dynamics 
Laboratory 

0/0/3 3 1.5 60/40 PCC 

Mandatory Course (Internal 100 Marks) 

9 22MCZZZ 
Mandatory 
Course-IV 

2/0/0 2 0 100/0 MC 

TOTAL 29 22 900  
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SEMESTER V 

S.No Course Code Course Title L/T/P 
Contact 
Hrs/Wk 

Credits Int/Ext Cat. 

Theory (Internal 40 Marks & External 60 Marks) 

1 22ME501 
Design of 
Machine Elements 

3/0/0 3 3 40/60 PCC 

2 22ME502 CAD/CAM/CIM 3/0/0 3 3 40/60 PCC 

3 22ME503 Smart Factory 3/0/0 3 3 40/60 PCC 

4 22ME504 
Heat and Mass 
Transfer 

3/0/0 3 3 40/60 PCC 

Theory with Practical (Internal 50 Marks & External 50 Marks) 

5 22ME505 
Metrology and 
Instrumentation 
(with Lab)  

3/0/2 5 4 50/50 PCC 

6 22XXZZZ Open Elective – II  
1/0/4 
(or) 

3/0/0 

5 
(or) 
3 

3 
(or) 
3 

50/50 
(or) 

60/40 
OEC 

Practical (Internal 60 Marks & External 40 Marks) 

7 22ME506 
CAD/CAM 
Laboratory 

0/0/3 3 1.5 60/40 PCC 

8 22ME507 
Heat Transfer 
Laboratory 

0/0/3 3 1.5 60/40 PCC 

Mandatory Course (Internal 100 Marks) 

9 22MCZZZ 
Mandatory 
Course-V 

2/0/0 2 0 100/0 MC 

TOTAL 30 22 900  

 
 
 
 

SEMESTER VI 

S.No Course Code Course Title L/T/P 
Contact 
Hrs/Wk 

Credits Int/Ext Cat. 

Theory (Internal 40 Marks & External 60 Marks) 

1 22ME601 
Design of 
Transmission 
Systems 

3/0/0 3 3 40/60 PCC 

2 22ME602 
Computational 
Mechanics 

3/0/0 3 3 40/60 PCC 

3 22ME9ZZ 
Professional 
Elective-I 

3/0/0 3 3 40/60 PEC 

4 22ME9ZZ 
Professional 
Elective-II 

3/0/0 3 3 40/60 PEC 

5 22ME9ZZ Professional 3/0/0 3 3 40/60 PEC 
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Elective-III 

6 22MEZZZ 
Emerging 
Elective– I 

3/0/0 3 3 40/60 EEC 

Practical (Internal 60 Marks & External 40 Marks) 

7 22ME603 
Simulation and 
Analysis 
Laboratory 

0/0/3 3 1.5 60/40 PCC 

8 22ME604 
Design Thinking 
and Mini Project 

0/0/2 2 1 60/40 PROJ 

Internship (Internal 100 Marks) 

9 22EES01 
Employability 
Enhancement 
Skills 

- - 2 100/0 EES 

TOTAL 23 22.5 900  

 
 
 
 
 
 

SEMESTER VII 

S.No Course Code Course Title L/T/P 
Contact 
Hrs/Wk 

Credits Int/Ext Cat. 

Theory (Internal 40 Marks & External 60 Marks) 

1 22ME701 

Industrial 
Engineering and 
Operations 
Management  

3/0/0 3 3 40/60 HSMC 

2 22ME9ZZ 
Professional 
Elective-IV 

3/0/0 3 3 40/60 PEC 

3 22ME9ZZ 
Professional 
Elective-V 

3/0/0 3 3 40/60 PEC 

4 22ME9ZZ 
Professional 
Elective-VI 

3/0/0 3 3 40/60 PEC 

5 22MEZZZ 
Emerging 
Elective– II 

3/0/0 3 3 40/60 EEC 

Theory with Practical (Internal 50 Marks & External 50 Marks) 

6 22ME702 Mechatronics 3/0/3 3 4.5 50/50 ESC 

Project (Internal 60 Marks & External 40 Marks) 

7 22ME703 Project Phase-I 0/0/2 2 1 60/40 PROJ 

TOTAL 23 20.5 700  
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SEMESTER VIII 

S.No Course Code Course Title L/T/P 
Contact 
Hrs/Wk 

Credits Int/Ext Cat. 

Project (Internal 60 Marks & External 40 Marks) 

1 22ME801 Project Phase-II 0/0/24 24 12 60/40 PROJ 

TOTAL 24 12 100  

 
 
 
 

SCHEME OF CREDIT DISTRIBUTION – SUMMARY 

Sl. 
No. 

Stream 

Credits/Semester 

C % 

I II III IV V VI VII VIII 

1 

Humanities & 
Social Sciences 

Including 
Management 

(HSMC) 

- 4 4 - - - 3 - 11 6.55 

2 
Basic Sciences 

(BSC) 
8 8 4 4 - - - - 24 14.29 

3 
Engineering 

Sciences (ESC) 
11 4 3 - - - 4.5 - 22.5 13.39 

4 
Professional 
Core (PCC) 

3 7 13 15 19 7.5 - - 64.5 38.39 

5 
Professional 

Electives (PEC) 
- - - - - 9 9 - 18 10.71 

6 
Open/Emerging
/Industry (OEC) 

- - - 3 3 3 3 - 12 7.14 

7 
Project Work 

(PROJ) 
- - - - - 1 1 12 14 8.33 

8. 
Mandatory 

Course (MC) / 
Spoken Hindi 

- - - - - 2 - - 2 1.19 

Total 22 23 24 22 22 
22.
5 

20.
5 

12 168 100 
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STRUCTURE FOR UNDERGRADUATE ENGINEERING PROGRAM 

S. 
No. 

Course Work - Subject Area 
AICTE 

Suggested 
Credits 

SKCET 
Credits 
(Mech) 

1. 
Humanities and Social Sciences (HS), including 
Management; 

12* 11 

2. 
Basic Sciences (BS) including Mathematics, Physics, 
Chemistry, Biology; 

25* 24 

3. 

Engineering Sciences (ES), including Materials, Workshop, 
Drawing, Basics of 
Electrical/Electronics/Mechanical/Computer Engineering, 
Instrumentation; 

24* 22.5 

4. 
Professional Subjects-Core (PC), relevant to the chosen 
specialization/branch; (May be split into Hard (no choice) 
and Soft (with choice), if required 

48* 64.5 

5. 
Professional Subjects – Electives (PE), relevant to the 
chosen specialization/ branch; 

18* 18 

6. 
Open Subjects- Electives (OE), from other technical and/or 
emerging subject areas;  

18* 12 

7. 
Project Work, Seminar and/or Internship in Industry or 
elsewhere. 

15* 14 

8. Mandatory Courses (MC)  Non-credit 2 
Total 160 168 

*Minor Variations is allowed as per need of the respective disciplines 

 

 

 

HUMANITIES & SOCIAL SCIENCES INCLUDING MANAGEMENT (11 Credits) 

S.No 
Course 
Code 

Course Title L/T/P 
Contact 
hrs./Wk. 

C Ext/ Int Cat. 

1. 22EN101 Technical Communication Skills  2/0/2 4 3 50/50 HSMC 

2. 22GE201 Universal Human Values 3/0/0 3 3 40/60 HSMC 

3. 22ME701 
Industrial Engineering and 
Operations Management  

3/0/0 3 3 40/60 HSMC 

4. 22TA101 Heritage of Tamils 1/0/0 1 1 40/60 HSMC 

5. 22TA201 Tamils and Technology 1/0/0 1 1 40/60 HSMC 
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BASIC SCIENCE COURSES (24 Credits) 

S.No 
Course 
Code 

Course Title L/T/P 
Contact 
hrs./Wk. 

C Ext/ Int Cat. 

1. 22MA105 Matrices and Calculus I 3/1/0 4 4 40/60 BSC 

2. 22PH104 Applied Physics 3/0/2 5 4 50/50 BSC 

3. 22MA204 Calculus II and Transforms 3/1/0 4 4 40/60 BSC 

4. 22CH101 Engineering Chemistry 3/0/2 5 4 50/50 BSC 

5. 22MA305 
Fourier Series and Partial 
Differential Equations 

3/1/0 4 4 40/60 BSC 

6. 22MA402 
Probability and Computational 
Methods 

3/1/0 4 4 40/60 BSC 

 
 
 

ENGINEERING SCIENCE COURSES (22.5 Credits) 

S.No 
Course 
Code 

Course Title L/T/P 
Contact 
hrs./Wk. 

C Ext/ Int Cat. 

1. 22ME102 Engineering Drawing 2/1/0 3 3 40/60 ESC 

2. 22CS101 Problem Solving using C++ 3/0/2 5 4 50/50 ESC 

3. 22EE113 
Fundamentals of Electrical and 
Electronics Engineering 

2/1/0 3 3 40/60 ESC 

4. 22EE115 
Fundamentals of Electrical and 
Electronics Engineering 
Laboratory 

0/0/2 2 1 60/40 ESC 

5. 22CS201 Data Structures and Algorithms 3/0/2 5 4 50/50 ESC 

6. 22IT311 
Introduction to Python 
Programming 

1/0/4 5 3 50/50 ESC 

7. 22ME702 Mechatronics 3/0/3 3 4.5 50/50 ESC 
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PROFESSIONAL CORE COURSES (64.5 Credits) 

S. No 
Course 
Code 

Course Title L/T/P 
Contact 
hrs./Wk. 

C 
Int/ 
Ext 

Cat. 

1.  22ME101 Engineering Mechanics 3/0/0 3 3 40/60 PCC 

2.  22ME201 Industrial Metallurgy 3/0/0 3 3 40/60 PCC 

3.  22ME202 
Manufacturing Technology I  
(with lab) 

3/0/2 5 4 50/50 PCC 

4.  22ME301 Engineering Thermodynamics 3/0/0 3 3 40/60 PCC 

5.  22ME302 Solid Mechanics 3/0/0 3 3 40/60 PCC 

6.  22ME303 
Manufacturing Technology- II 
(with Lab) 

3/0/2 5 4 50/50 PCC 

7.  22ME304 Strength of Materials Laboratory 0/0/3 3 1.5 60/40 PCC 

8.  22ME305 
Computer Aided Machine 
Drawing 

0/0/3 3 1.5 60/40 PCC 

9.  22ME401 Automobile Engineering 3/0/0 3 3 40/60 PCC 

10.  22ME402 Mechanics of Machines  3/0/0 3 3 40/60 PCC 

11.  22ME403 Fluid Mechanics and Machinery 3/0/0 3 3 40/60 PCC 

12.  22ME404 Thermal Engineering  3/0/0 3 3 40/60 PCC 

13.  22ME405 
Thermal and Fluid Mechanics 
Laboratory 

0/0/3 3 1.5 60/40 PCC 

14.  22ME406 Dynamics Laboratory 0/0/3 3 1.5 60/40 PCC 

15. 1
5

22ME501 Design of Machine Elements 3/0/0 3 3 40/60 PCC 

16. 1
6

22ME502 CAD/CAM/CIM 3/0/0 3 3 40/60 PCC 

17. 1
7

22ME503 Smart Factory 3/0/0 3 3 40/60 PCC 

18.  22ME504 Heat and Mass Transfer 3/0/0 3 3 40/60 PCC 

19.  22ME505 
Metrology and Instrumentation 
(with Lab)  

3/0/2 5 4 50/50 PCC 

20.  22ME506 CAD/CAM Laboratory 0/0/3 3 1.5 60/40 PCC 

21.  22ME507 Heat Transfer Laboratory 0/0/3 3 1.5 60/40 PCC 
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22.  22ME601 Design of Transmission Systems 3/0/0 3 3 40/60 PCC 

23.  22ME602 Computational Mechanics 3/0/0 3 3 40/60 PCC 

24.  22ME603 
Simulation and Analysis 
Laboratory 

0/0/3 3 1.5 60/40 PCC 

 

PROFESSIONAL ELECTIVE COURSES (18 Credits) 

S.No 
Course 
Code 

Course Title L/T/P 
Contact 
hrs./Wk. 

C 
Int/ 
Ext 

Cat. 

ELECTIVE STREAM I – MODERN MOBILITY SYSTEMS 

1. 22ME901 Electric and Hybrid Vehicle Technology  3/0/0 3 3 40/60 PEC 

2. 22ME902 Autotronics 3/0/0 3 3 40/60 PEC 

3. 22ME903 
Alternate Energy Sources for 
Automobiles 

3/0/0 3 3 40/60 PEC 

4. 22ME904 Automotive Component Manufacturing 3/0/0 3 3 40/60 PEC 

5. 22ME905 Smart and Intelligent Mobility 3/0/0 3 3 40/60 PEC 

6. 22ME906 Drone and UAV Technologies 2/0/2 4 3 40/60 PEC 

ELECTIVE STREAM II - DIGITAL AND ROBOTIC SYSTEMS 

1. 22ME907 Digital Manufacturing 3/0/0 3 3 40/60 PEC 

2. 22ME908 Modern Robotics 3/0/0 3 3 40/60 PEC 

3. 22ME909 Applied Hydraulics and Pneumatics 3/0/0 3 3 40/60 PEC 

4. 22ME910 PLC SCADA 3/0/0 3 3 40/60 PEC 

5. 22ME911 Immersive Technologies 3/0/0 3 3 40/60 PEC 

6. 22ME912 Computer Integrated Manufacturing 3/0/0 3 3 40/60 PEC 

ELECTIVE STREAM III - ADVANCED MATERIALS AND MANUFACTURING 

1. 22ME913 Composite and Smart Materials 3/0/0 3 3 40/60 PEC 

2. 22ME914 Advanced Manufacturing Techniques 3/0/0 3 3 40/60 PEC 

3. 22ME915 Failure Analysis and NDT Techniques 3/0/0 3 3 40/60 PEC 

4. 22ME916 Green and Sustainable Manufacturing 3/0/0 3 3 40/60 PEC 

5. 22ME917 Additive Manufacturing 3/0/0 3 3 40/60 PEC 

6. 22ME918 
Design for Manufacturing and 
Assembly 

3/0/0 3 3 40/60 PEC 

ELECTIVE STREAM IV – INDUSTRIAL ENGINEERING AND INNOVATION MANAGEMENT 

1. 22ME919 Lean Six Sigma  3/0/0 3 3 40/60 PEC 

2. 22ME920 
Industrial Layout, Safety and 
Production Management 

3/0/0 3 3 40/60 PEC 

3. 22ME921 Product Design and Development 3/0/0 3 3 40/60 PEC 

4. 22ME922 Entrepreneurship Management 3/0/0 3 3 40/60 PEC 

5. 22ME923 Supply Chain Management 3/0/0 3 3 40/60 PEC 

6. 22ME924 Sustainable Manufacturing 3/0/0 3 3 40/60 PEC 
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ELECTIVE STREAM V – THERMAL SYSTEMS 

1. 22ME925 Power Plant Engineering 3/0/0 3 3 40/60 PEC 

2. 22ME926 Bioenergy Conversion Technologies  3/0/0 3 3 40/60 PEC 

3. 22ME927 Gas Dynamics and Jet Propulsion 3/0/0 3 3 40/60 PEC 

4. 22ME928 
Heating, Ventilation and Air-
Conditioning Systems 

3/0/0 3 3 40/60 PEC 

5. 22ME929 Renewable Energy Technologies 3/0/0 3 3 40/60 PEC 

6. 22ME930 
Energy Storage and Thermal 
Management 

3/0/0 3 3 40/60 PEC 

 
 
 

OPEN ELECTIVES FOR OTHER BRANCH STUDENTS 

S.No 
Course 
Code 

Course Title L/T/P 
Contact 
hrs./Wk. 

C Int/ Ext Cat. 

1. 22ME001 Industrial Safety 3/0/0 3 3 40/60 OEC 

2. 22ME002 
Fundamentals of 
MEMS/NEMS 

3/0/0 3 3 40/60 OEC 

3. 22ME003 Total Quality Management 3/0/0 3 3 40/60 OEC 

4. 22ME004 Product Development 3/0/0 3 3 40/60 OEC 

5. 22ME005 
Fundamentals of Additive 
Manufacturing 

3/0/0 3 3 40/60 OEC 

 

EMERGING ELECTIVES 

S.No 
Course 
Code 

Course Title L/T/P 
Contact 
hrs./Wk. 

C Int/ Ext Cat. 

1. 22ME006 Technology Management 3/0/0 3 3 40/60 OEC 

2. 22ME007 
Applied Soft Computing 
Techniques 

3/0/0 3 3 40/60 EEC 

3. 22ME008 
Internet of Things for 
Mechanical Engineers  

3/0/0 3 3 40/60 EEC 

4. 22ME009 
Data Analytics for 
Mechanical Engineers 

3/0/0 3 3 40/60 EEC 

5. 22ME010 
Expert System and Machine 
Learning 

3/0/0 3 3 40/60 EEC 

6. 22ME011 
Product Life Cycle 
Management 

3/0/0 3 3 40/60 EEC 
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PROJECT WORK (14 Credits) 

S.No 
Course 
Code 

Course Title L/T/P 
Contact 
hrs./Wk. 

C Int/ Ext Cat. 

1. 22ME604 
Design Thinking and Mini 
Project 

0/0/2 2 1 60/40 PROJ 

2. 22ME703 Project Phase-I 0/0/2 2 1 60/40 PROJ 

3. 22ME801 Project Phase-II 0/0/24 24 12 60/40 PROJ 

 
 
 

MINOR – LIST OF COURSES (6 Credits) 

S.No 
Course 
Code 

Course Title L/T/P 
Contact 
hrs./Wk. 

C 
Int/ 
Ext 

Cat. 

1. 22ME901 
Electric and Hybrid Vehicle 
Technology  

3/0/0 3 3 40/60 PEC 

2. 22ME902 Autotronics 3/0/0 3 3 40/60 PEC 

3. 22ME903 
Alternate Energy Sources for 
Automobiles 

3/0/0 3 3 40/60 PEC 

4. 22ME904 
Automotive Component 
Manufacturing 

3/0/0 3 3 40/60 PEC 

5. 22ME905 Smart and Intelligent Mobility 3/0/0 3 3 40/60 PEC 

6. 22ME906 Drone and UAV Technologies 2/0/2 4 3 40/60 PEC 

7. 22ME930 
Energy Storage and Thermal 
Management 

3/0/0 3 3 40/60 PEC 

8. 22ME931 Vehicle Dynamics 3/0/0 3 3 40/60 PEC 
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PROFESSIONAL ELECTIVE COURSES: VERTICALS 

Vertical I 
 

MODERN MOBILITY 
SYSTEMS 

Vertical II 
 

DIGITAL AND ROBOTIC 
SYSTEMS 

Vertical III 
 

ADVANCED MATERIALS 
AND MANUFACTURING 

Vertical IV 
 

INDUSTRIAL 
ENGINEERING AND 

INNOVATION 
MANAGEMENT 

Vertical V 
 

THERMAL SYSTEMS 

Electric and Hybrid Vehicle 
Technology 

Digital Manufacturing 
Composite and Smart 
Materials 

Product Design and 
Development 

Power Plant Engineering 

Autotronics   Modern Robotics 
Advanced Manufacturing 
Techniques 

Industrial Layout, Safety 
and Production 
Management 

Heating, Ventilation and Air-
Conditioning Systems  

Alternate Energy Source for 
Automobiles 

Applied Hydraulics and 
Pneumatics 

Failure Analysis and NDT 
Techniques 

Lean Six Sigma  
Gas Dynamics and Jet 
Propulsion 

Automotive Component 
Manufacturing 

PLC SCADA 
Green and Sustainable 
Manufacturing 

Entrepreneurship 
Management 

Bioenergy Conversion 
Technologies 

Smart and Intelligent 
Mobility 

Immersive Technologies Additive Manufacturing Supply Chain Management 
Renewable Energy 
Technologies 

Drone Technologies 
Computer Integrated 
Manufacturing 

Design for Manufacturing 
and Assembly 

Sustainable Manufacturing 
Energy Storage and 
Thermal Management 
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INTERN (2 Credits) 

S.No 
Course 
Code 

Course Title L/T/P 
Contact 
hrs./Wk. 

C 
Int/ 
Ext 

Cat. 

1. 22EES01 Employability Enhancement Skills - 2 100/0 EES 

 
 

VALUE ADDED COURSES 
(Based on student’s interest) 

S.No Course Code Course Title Sem 

1. 22VA500 Fusion 360 - Autodesk III 

2. 22VA501 
Design and Development of Drone - AVPL 
International, Haryana  

IV 

3. 22VA502 Certificate in Internet of Things (IoT) - AICRA V 

4. 22VA503 CATIA -Harita TVS VI 

5. 22VA504 Titan LeAP - COINDIA VII 

 
 

MANDATORY COURSES (Non-Credits) 
(Courses conducted either by internal faculty or through MOOCs) 

S.No. 
Course 
Code 

Course Title L/T/P 
Contact 
hrs./Wk. 

C 
Int/ 
Ext 

Cat. 

1. 22MC101 Induction Program 3 WEEKS  - MC 

2. 22MC102 Environmental Sciences 2/0/0 2 0 - MC 

3. 22MC103 Soft Skills 2/0/0 2 0 - MC 

4. 22MC104 
Management Organizational 
Behavior 

2/0/0 2 0 - MC 

5. 22MC105 General Aptitude 2/0/0 2 0 - MC 

6. 22MC106 Life Skills and Ethics 2/0/0 2 0 - MC 

7. 22MC107 Stress Management 2/0/0 2 0 - MC 

8. 22MC108 Constitution of India 2/0/0 2 0 - MC 

9. 22MC109 
Essence of Indian Traditional 
Knowledge 

2/0/0 2 0 - MC 

10. 22MC110 Biology  2/0/0 2 0 - MC 
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SERVICE SUBJECTS (3 Credits) 

S.No 
Course 
Code 

Course Title L/T/P 
Contact 
hrs./Wk. 

C 
Int/ 
Ext 

Cat. 

1. 22ME111 Engineering Graphics 1/0/4 5 3 50/50 ES 

 
 
 
L: Lecture    T: Tutorial    P: Practical    C: Credit    O: Outside Class hours    Cat.: Category 
 

HSMC : Humanities and Social   

              Sciences including Management 

OEC : Open and Emerging Elective Courses 

BSC : Basic Science Courses PRJ : Project Work 

ESC : Engineering Science Courses INT : Internship 

PCC : Professional Core Courses MC : Mandatory Course 

PEC : Professional Elective Courses  

 
Definition of Credit:  
 

L – Lecture 1 Hr. Lecture (L) per week 1 credit 
T – Tutorial 1 Hr. Tutorial (T) per week 1 credit 
P - Practical/Practice (Project and Industry based 
Courses)  

1 Hr. Practical (P) per week 0.5 credit 
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SEMESTER – VII 
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22ME701 
INDUSTRIAL ENGINEERING AND  

OPERATION MANAGEMENT 
3/0/0/3 

Nature of 
Course 

Concept and Analytical 

Pre-Requisites Manufacturing Technology I & II 
Course Objectives: 

1 To create awareness about the basic industrial engineering concepts. 
2 To understand and apply management principles, basics of quality and 

statistical quality control. 
3 Ability to apply the suitable mathematical technique to solve the practical 

problems. 
Course Outcomes: Upon completion of the course, students shall have ability to 
C701.1 Demonstrate knowledge on fundamental concepts of industrial 

engineering. 
[U] 

C701.2 Apply the quality concepts for continuous improvement. [AP] 
C701.3 Solve quality related problems in manufacturing using control charts [A] 

C701.4 Make important business decisions using statistical and analytical 
methods. 

[Ap] 

C701.5 Solve the real-world problems using suitable operation research 
technique. 

[A] 

Course Contents: 
Industrial Engineering and Management: Industrial Engineering - Definition, Objectives 
and Techniques. Industrial Engineering application in service sectors. Productivity concepts 
and applications. Work study -concept and need, Method study procedure, Therbligs, 
Standard Time calculation: Stop-watch time study. Comparison of work measurement 
techniques. Overview of Supply Chain Management. 
 
Quality Management: Definition and Dimensions of quality - Contributions of Deming, 
Juran and Crosby. Continuous process improvement - PDCA cycle, 5S, 6S, Kaizen, QMS. 7 
QC tools of quality –QFD – FMEA. Definition of SQC, benefits and limitation - process 
variation – Control chart: X bar, R, np, p,c charts. Software packages for control chart. 
 
Operations Research: Introduction, LPP models: Formation-graphical solution –simplex 
algorithm. Transportation models: Feasible solutions (NW method- Least cost method- 
Vogels’ approximation method). Project networks –PERT, CPM, Role of AI in network 
problems.  

Total 45 Periods 
Text Books: 

1 Dale H. Besterfiled, et al., “Total quality Management”, Pearson Education Asia, 
Fourth Edition, 2018. 

2 Taha H.A, “Operation Research”, Pearson Education sixth edition, 10th 
Edition,2019. 

3 Eugene Grant and Richard Leavenworth, Statistical Quality Control, 7th Edition 
McGraw Hill Education, 2017. 

 
  



 

 Sri Krishna College of Engineering and Technology Batch: 2022-2026 

 

 

 

22Page B.E – Mechanical Engineering 

 

 
Reference Books: 

1 Frederick S. Hillier and Gerald J. Lieberman “Introduction to Operations 
Research”, 11th Edition McGraw Hill Education, 2021. 

2 Martand T Telsang, Industrial Engineering and Production Management, 
S.V Chand Publishers, 2018. 

Web Resources: 
1 https://onlinecourses.nptel.ac.in/noc25_mg74/preview 

2 https://link.springer.com/book/10.1007/978-3-031-47058-5 

 
  



 

 Sri Krishna College of Engineering and Technology Batch: 2022-2026 

 

 

 

23Page B.E – Mechanical Engineering 

 

 

22ME702 MECHATRONICS 3/0/3/4.5 

Nature of Course Theory & Practical Application 

Pre-Requisites Measurements and instrumentation laboratory, Fluid Mechanics and 
Machinery (with lab) 

Course Objectives: 
1 To learn industrial automation using hydraulics and pneumatics circuits. 

2 To understand and classify the advantages in automation using of sensors, PLC 
and robotics. 

3 To train the students in the different aspects of Sensors, PLC programming 
languages and robot languages. 

Course Outcomes: 
Upon completion of the course students shall have ability to 
C702.1 Recognize mechatronics key elements, and understand how they 

contribute to integrated systems for automation and control in industrial 
applications. 

[U] 

C702.2 Integrate the concepts of sensors, PLC and robotics. [U] 

C702.3 Actuate and simulate various pneumatic circuits for industrial 
applications. 

[AP] 

C702.4 Identify various sensors to calculate appropriate parameters like 
pressure, temperature, water level and torque. 

[AP] 

C702.5 Prepare programs to automate the six axes articulated robot to perform 
various operations. 

[AP] 

Course Contents: 

Mechatronics approach: Introduction - Traditional Vs Mechatronics approach, Key 
elements, Concept of Siemens Totally Integrated Architecture. Industrial Networking, HMI 
systems and Wireless controls. Sensors and Applications: Mechatronic control in 
automated manufacturing, Integrated product design, General principle- Application of 
sensors in modern industry - Motion and position measurement- Force - Pressure -
Torque– Tactile - Temperature - Ultrasonic - Piezoelectric. Real-time Gearbox torque 
measurement. 

 
Actuators for Mechatronics System: Types of actuators and their working principles, 
control valves, direction, pressure and flow, comparison of hydraulic, pneumatic and 
electrical actuators- Pneumatic elements, electro pneumatic system, circuit design, 
examples, hydraulic elements, electro hydraulic system, cascade method. Electro-
mechanical systems - Typical applications; Introduction to PLC-Ladder Logic. 

 
Real Time Interfacing: Introduction of data acquisition and control system, Overview of 
I/O process, Interfacing of various sensors, Architecture of a Virtual instrument and its 
relation to the operating system. Introduction of Arduino boards & IDE Software–
Programming Basics. Industrial Robotics: Robot Sensors, Robotic Vision Systems, 
Introduction to RAPID Programming; Case study – Pick and Place robot, automatic car 
parking system and other applications. 
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Lab Component 

S.No List of Experiments 
CO 

Mapping 
RBT 

1 
Design and Simulation of Logical functions (AND, OR), 
metering -in and metering-out for control of double 
acting cylinder. 

C702.3 [C] 

2 
Simulate and execute the sequential switching circuit in 
a customized sequential order. 

C702.3 [C] 

3 
Pneumatic circuit for single cycle automation of multi 
cylinder in sequence of A+B+B-A-using cascade 
method. 

C702.3 [C] 

4 Measurement of displacement using LVDT. C702.4 [AP] 

5 
Measurement of torque using Torque Measurement 
device. 

C702.4 [AP] 

6 Measurement of pressure using bourdon gauge. C702.4 [AP] 

7 
Robot Teaching Using VAL (Versatile Assembly 

Language) - VLab 
C702.5 [AP] 

8 TCP teaching to Robot. C702.5 [AP] 

9 
Teach the ABB six axis robot to identify the given 
component is metal or non- metal using teach pendant. 

C702.5 [AP] 

10 
Servomotor control for linear applications using PLC 
programming 

C702.2 [AP] 

Total 60 Periods 
 

 

Textbooks: 
1 Larry T.Ross, Stephen W.Fardo, Michael F.Walach, Larry T.Ross, Stephen 

W.Fardo, Michael F.Walach, “Industrial Robotics Fundamentals – Theory and 
Applications”, 2nd edition, 2021. 

2 Andrea Vacca, GermanoFranzoni, “Hydraulic Fluid Power Fundamentals, 
Applications, and Circuit Design”, 1st edition,2021 

3 S.Mukherjee, “Essentials of Robotics Process Automation”, Khanna Book 
Publishing, 2021. 

Reference Books: 
1 BiswanathSamanta, “Introduction to Mechatronics - An Integrated Approach”, 

Springer Nature Switzerland, 2023. 

2 Neil Wilkins, “Robotics” Bravex Publications, 2019.  

3 Alessandro Gasparetto, Stefano Seriani, Lorenzo Scalera, “Modelling and Control 
of Mechatronic and Robotic Systems” 1st Edition, MDPI, 2021. 

Web Resources: 
1 https://nptel.ac.in/courses/107/106/107106090/ 

2 http://nptel.ac.in/courses/108107029/ 
3 https://www.coursera.org/courses?query=robotics 

4 https://www.coursera.org/learn/fundamentals-of-robotics--industrial-automation 
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22ME703 Phase I – Project Work 0/0/2/1 

Nature of Course Practical 
Pre Requisites - 
Course Objectives: 

1 To demonstrate the technical and literature survey abilities.  
2 To identify suitable tools and techniques to solve the practical problems. 

Course Outcomes: 
Upon completion of the course, students shall have ability to 

C704.1 Study the problem and identify the solution space. [A] 
C704.2 Conduct literature survey. [A] 
C704.3 Develop technical skill, presentation skill and interpersonal 

behaviour. 
[Ap] 

C704.4 Demonstrate interdisciplinary skill, ethical values and team work.  [Ap] 
C704.5 Examine business/market trend in terms of economics and finance.      [Ap] 

Course Guidelines: 

1. Each student is expected to do a project and form a team of 3 members. 

2. Every team shall have a guide who is the member of the faculty of the institution. 

Identification of faculty guide has to be completed within a week from the day of beginning 

of seventh semester. 

3. The student has to identify and select the problem to be addressed as his/her project 

work by conducting a complete literature survey and finalize a comprehensive aim and 

scope of his/her work to be done. 

4. 25% of the total project work (up to design phase) has to be completed by the end of 

seventh semester. 

5. A project report (of the phase-I) to this effect has to be submitted by the team. Also, the 

complete design project report has to be submitted by team.  

6. Two mid semester reviews and one end semester review of the progress of the project 

work have to be conducted by a team of faculty (minimum 3 and a maximum of 5) along 

with their faculty guide as a member of the faculty team. 

7. During the end semester exam, one internal examiner and one external examiner, 

appointed by the COE will examine the project phase I done by the students. 
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SEMESTER – VIII 
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22ME801 Phase II – Project Work 0/0/24/12 

Nature of Course Practical 

Pre-Requisites - 
Course Objectives: 

1 To demonstrate technical, interdisciplinary and interpersonal abilities.  
2 To apply suitable tools and techniques to solve the practical problems. 

Course Outcomes: 
Upon completion of the course, students shall have ability to 

C801.1 Design, analyse and develop a working model. [C] 
C801.2 Design, optimize and automate a technical model. [C] 
C801.3 Develop technical skill, presentation skill and interpersonal 

behaviour. 
[Ap] 

C801.4 Demonstrate interdisciplinary skill, ethical values and team work.  [Ap] 
C801.5 Examine business/market trend in terms of economics and 

finance.       
[Ap] 

Course Guidelines: 

1. The entire semester shall be utilized by the students to do their project work by receiving 

the directions from the guide. The time may be used for library reading, laboratory work, 

computer analysis or field work as assigned by the guide and also to present periodical 

seminars about the progress made in the project. 

2. The same team formulated in Phase I shall proceed with the same problem statement in 

Phase II. The team shall be guided by the faculty guide deputed during Phase I. 

3. Any change in the team members or problem statement or faculty guide due to 

unavoidable circumstances shall be initiated after the approval of the project coordinator 

and Head of the department. 

4. The progress of the project is to be evaluated on a continuous basis by conducting a 

minimum of three reviews. The review committee may be constituted by the Head of the 

Department. 

5. Each batch of students shall finally produce a comprehensive report covering background 

information, literature survey, problem statement, project work details and conclusion. 

This final report shall be in typewritten form as specified in the guidelines issued by the 

COE. 

6. The project work is evaluated jointly by external and internal examiners constituted by the 

COE, based on oral presentation and the project report. The candidate is expected to 

publish the project work in peer reviewed journal.  
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PROFESSIONAL ELECTIVE 
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22ME901 ELECTRIC AND HYBRID VEHICLE TECHNOLOGY 3/0/0/3 

Nature of Course Theory Skill based 
Pre-Requisites NIL 
Course Objectives: 

1 To enable the students to understand the working of different configurations of 
electric and hybrid vehicles. 

2 To expose the students to the recent propulsion technologies used in automotive 
industries. 

3 To enable the students to realize the technical characteristics of energy storage 
system. 

Course Outcomes: 
Upon completion of the course, students shall have ability to 

C901.1 Recollect the need, concept and types of EV/HEV. [U] 
C901.2 Report the basic components of hybrid and electric vehicles. [U] 

C901.3 Choose suitable electric propulsion and control systems for EV/HEV. [AP] 

C901.4 Evaluate the performance of electric vehicles. [AN] 
C901.5 Employ proper energy storage systems for vehicle applications. [AP] 

Course Contents: 
Electric Vehicle and Hybrid Electric Vehicle: Introduction - Environmental impact of 
conventional vehicle, overview of air pollution, need for electric vehicle, history of electric 
vehicles & hybrid electric vehicles, social and environmental importance of electric vehicles and 
hybrid electric vehicles. Types of Electric Vehicles: Battery Electric Vehicle (BEV), Hybrid 
Electric Vehicle (HEV), plug-in hybrid electric vehicle, fuel cell electric vehicle, solar powered 
vehicle. Types of Hybrid Vehicle: Hybridization – micro hybrid, mild hybrid, fully hybrid – 
advantages, disadvantages & its applications.  
 
Electric Vehicle Propulsion Systems: Types of EV motors - DC motor drives, induction motor 
drives, permanent magnetic brushless DC motor drives, hub motor drive system, configurations 
of electric vehicle, performance of electric vehicle – tractive effort in driving conditions – energy 
consumption. Hybrid Electric Vehicle Drive Trains: IC engine, electric motor, controller, 
DC/DC converter, transmission unit, batteries. Drive train Configuration: Parallel hybrids, 
series hybrids, and power-split hybrids – control strategies.  
 
Energy storage systems: Batteries – lead acid batteries, nickel-based batteries, and lithium-
based batteries, battery charging techniques, battery characterization – capacity, discharge 
rate, state of charge, state of discharge, depth of discharge, technical characteristics, battery 
pack design, smart battery management system. fuel cell-based energy storage, hybridization 
of various energy storage devices. Control Systems for EV/HEV: Electronics power steering – 
torque sensor – EPS motor, suspension system – semi trailing arm type, trailing arm, air 
suspension, regenerative suspension system, regenerative braking system for EV/HEV.  

Total 45 Periods 
Text Books: 

1 M. Ehsani, Y. Gao and A. Emadi, ‘Modern electric, hybrid electric and fuel cell 
vehicles: Fundamentals, Theory and design’, 3rd edition, CRC press, 2020. 

2 T. Denton, “Electric and Hybrid Vehicles”, Second Edition, Routledge, 2022. 
3 John G. Hayes,G. Abas Goodarzi, Electric Powertrain: Energy Systems, Power 

Electronics and Drives for Hybrid, Electric and Fuel Cell Vehicles, Wiley, 2021. 
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Reference Books: 

1 James D. Halderman, Electric and Hybrid Electric Vehicles, First edition Pearson, 
2022. 

2 Iqbal Hussain, “Electric & Hybrid Vehicles – Design Fundamentals”, Second Edition, 
CRC Press, 2019. 

3 Rui Xiong,Weixiang Shen, “Advanced Battery Management Technologies for 
Electric Vehicles”, Wiley, 2020. 

 
Web Resources: 

1 https://nptel.ac.in/courses/108/103/108103009/ 
2 https://nptel.ac.in/courses/108/102/108102121/ 

3 https://onlinecourses.swayam2.ac.in/nou24_ec10/preview 
4 https://onlinecourses.swayam2.ac.in/ntr24_ed16/preview 
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22ME902 AUTOTRONICS 3/0/0/3 

Nature of Course Theory 
Pre-Requisites Automobile Engineering 
Course Objectives: 

1 To enable the students to understand the evolution of electronics in automobiles 
and impart them the basics of charging and starting system 

2 To impart the knowledge on ignition and injection systems 
3 To acquaint students with various sensors and actuators for controlling engine 

parameters 
Course Outcomes: 
Upon completion of the course, students shall have ability to 

C902.1 
Recall the basic electrical and electronics systems used in automotive 
electronics. 

[U] 

C902.2 Classify the different types of batteries used in the automotives [U] 

C902.3 
Select the suitable sensors for various applications used in 
automotives.  

[Ap] 

C902.4 
Recall the principles and applications of vehicle control and safety 
systems used in the automotives 

[R] 

C902.5 Design and develop the components for automotives [C] 
Course Contents: 

Autotronics Systems: Introduction to electrical systems in automobiles - charging system - 
working of charging circuit diagram - alternators - regulator - battery - types of batteries - lead 
acid battery and lithium-based batteries - construction and working principle - battery rating - 
battery testings – battery charging methods, starting system - working of starter circuit 
diagram - starter motor - types of starter drive - bendix drive - over running clutch type. 
Ignition System - Types of ignition system - battery coil ignition system and its components 
- electronic ignition system and its components. Lighting System - Circuits and various 
components. auxiliary systems/accessories in automobiles. 
 
Sensors, Actuators and Engine Management System: Sensors - types of automotive 
sensors - working principle of various sensors - crankshaft position sensors - throttle position 
sensor - oxygen sensor - manifold pressure sensor - mass air flow sensor - engine coolant 
temperature sensors - vehicle speed sensors - exhaust gas oxygen sensors - knock sensors. 
Actuators - Types of actuators - idle speed actuator - unit injector - Exhaust Gas 
Recirculation (EGR) valve and control. Engine management system - block diagram and 
working principle - ECUs used in the engine management - On Board Diagnosis (OBD) -
Purpose of On Board Diagnostic second generation - OBD II concept - SAE J2012 standard 
diagnostic trouble code (DTC). 
 
Vehicle Control and Safety Systems: Automatic Transmission System - electronic clutch - 
active suspension system - electronic suspension system - traction control system - 
electronic power steering control – electronic differential - Advanced Driver Assistance 
Systems (ADAS) - adaptive cruise control system - anti-lock braking system - vehicle and 
artificial intelligence - autonomous vehicles - object detection - collision warning and 
avoidance systems - airbags. Case studies - Technological development in modern 
automotives. 

Total Hours: 45 
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Text Books: 
1 Tom Denton, “Automobile Electrical and Electronic Systems” 5th edition, 

Routledge, United Kingdom, 2018. 
2 William.B.Ribbens, “Understanding Automotive Electronics” 8th edition 

Butterworth- Heinemann publications, 2017. 
Reference Books: 

1 Robert Bosch Gmbh, “Bosch Automotive Electric and Electronics” 5th edition 
Springer-Vieweg.2013 

2 Barry Hollembeak, “Automotive Electricity and Electronics” Cengage Learning, 
2017. 

3 Tom Denton, “Electric and Hybrid Vehicles” 2nd edition, Routledge, United 
Kingdom, 2020. 

Web Resources: 
1 https://www.udemy.com/course/basics-of-automotive-electronics/ 

2 https://archive.nptel.ac.in/courses/107/106/107106088/ 
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22ME903 ALTERNATE ENERGY SOURCE FOR AUTOMOBILES 3/0/0/3 

Nature of Course Theory technology 
Pre-Requisites Engineering Thermodynamics, Thermal Engineering, Automobile 

Engineering 
Course Objectives: 

1 To expose the students to the available alternate energy resources. 
2 To provide insights about new energy sources like CNG, Renewable oils, and 

Hydrogen. 
3 To recognize the ways of utilizing the energy resources in conventional vehicles. 

Course Outcomes: 
Upon completion of the course, students shall have ability to 

C903.1 Study the need, availability and difficulty in using alternate fuels. [U] 
C903.2 Analyze properties of alternate fuels and know the standards followed. [AN] 

C903.3 Analyze the performance and emission characteristics of engines 
using alternate fuels. 

[AN] 

C903.4 Discover the developments in hybrid energy and fuel cells. [AP] 
C903.5 Analyze the technology behind developing of electric, hybrid and fuel 

cell vehicles. 
[AN] 

Course Contents: 

Alternate Fuels: Introduction, Need, Properties of alternate fuels, general use of alcohols, 
LPG, hydrogen, CNG, LNG. Alcohols: Properties of engine fuel, alcohols and gasoline 
blends, Performance, combustion characteristics and Emission characteristics in SI and CI 
engine. 
 
Natural Gas, LPG, Hydrogen and Biogas: CNG vehicles, availability of CNG, properties, 
modifications required to use in engines, performance and emission characteristics of CNG 
and LPG in SI and CI engines, hydrogen storage and handling, performance and safety 
aspects. Renewable Oils: Esterification, Performance and emission characteristics in 
engines. Hybrid oils in engines. Renewable Fuel Standard (RFS) 
 
Electric, Hybrid, Fuel Cell and Solar Cars: Layout of an electric vehicle, advantage and 
limitations, specifications, system components, electronic control system, high energy and 
power density batteries, hybrid vehicle, series and parallel hybrid vehicle, fuel cell vehicles, 
solar powered vehicle. 

Total 45 Periods 
Text Books: 

1 Amit Sarin, “Biodiesel- Production and Properties”- RSC Publishing - ISBN:978-
1- 84973-470-7, 2019. 

2 Sunggyu Lee, James G. Speight, Sudarshan K. Loyalku- “Handbook 
ofAlternative Fuel Technologies”- CRC Press- 2015 

Reference Books: 
1 James D. Halderman, “Hybrid and Alternative Fuel Vehicles”- 

Pearsonpublication-2015 
2 Curtis D. Anderson and Judy Anderson, “Electric and Hybrid Cars- A History”-

McFarlad& Company, Inc, Publishers- 2013. 
Web Resources: 

1 https://nptel.ac.in/courses/112104033/39 
2 https://fueleconomy.gov/feg/current.shtml 
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22ME904 AUTOMOTIVE COMPONENT MANUFACTURING 3/0/0/3 

Nature of Course Theory 
Pre-Requisites Automobile engineering, Manufacturing Technology. 

Course Objectives: 
1 To impart knowledge on various processes involved in the manufacturing of 

automotive components. 
2 To address the underlying concepts and methods behind automobile engine 

component manufacturing. 
3 To understand the fundamentals of modern manufacturing methods in 

automotive industry. 
Course Outcomes: 
Upon completion of the course, students shall have ability to 

C904.1 
Describe the various manufacturing processes employed for 
producing engine components 

[U] 

C904.2 
Illustrate the appropriate manufacturing process for manufacturing 
transmission system components. 

[U] 

C904.3 
Select the relevant heat and surface treatment methods for engine 
and transmission Components 

[AP] 

C904.4 Outline the automotive body components manufacturing methods [AP] 

C904.5 
Choose a suitable material and process for manufacturing of 
automobile components like chassis, wheel, brake and tyres 

[AP] 

Course Contents: 
Engine Components: Casting of engine block - conventional and expendable pattern, 
casting of cylinder heads, cylinder liners, crankshaft, connecting rod and gudgeon pins-
forging and casting, machining and heat treatment. Casting of piston - gravity casting, 
squeeze casting, machining and finishing and piston ring manufacturing. Upset forging of 
valves - heat treatment and surface improvement. Engine bearing manufacturing.  
 
Transmission Components:   Manufacturing of friction plates using conventional blanking 
and fine blanking. Manufacture of composite friction lining, composite moulding of phenol 
formaldehyde lining. Casting of gear box casing, precision forging of gears, gear hobbing, 
shaping, powder metallurgy, orbital forming of spur, helical, and bevel gears, hypoid gears, 
heat treatment and finishing. Propeller shaft – continuous casting, extrusion, heat treatment 
and surface hardening, composite propeller shaft manufacturing. Forging of rear axles, 
casting of rear axle casing, manufacturing of wheels and brake drums.   
 
Chassis Components, Tyres and Advanced Manufacturing: Selection of material and 
manufacturing methods for vehicle frame manufacturing, steering systems, shock absorbers, 
dead axle – casting, forging, machining and finishing operation- Heat treatment procedures 
for chassis components. Tyre and tube manufacturing, prototype manufacturing -RPT,3-D 
Printing, chemical vapour deposition, physical vapour deposition, cryogenic grinding of 
powders, sealants, sound proof materials, structural adhesives, MMC liners  

Total 45 Periods 
Text Books: 

1 Philip F. Ostwald & Jairo Munuz, “Manufacturing Processes and Systems”, John Wiley 
& Sons, New York, 2018 

2 Degarmo E.P., “Materials and process in Manufacturing”, Macmillan Publishing Co, 
2019. 
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Reference Books: 

1 Kalpakjian, “Manufacturing Engineering and Technology”, Publisher: Pearson, 2013. 
2 Sanjay K Mazumdar, “Composites Manufacturing”, CRC Press, NY, 2014. 

 
 

Web Resources: 
1 https://www.youtube.com/watch?v=hs7bABMtOMI&t=71s 
2 https://www.youtube.com/watch?v=H_RgFXjg-5s 
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22ME905 SMART AND INTELLIGENT MOBILITY 3/0/0/3 

Nature of Course Theory 

Pre-Requisites Automobile Engineering 
Course Objectives: 

1 To understand the basics of autonomous and connected vehicle 
2 To elaborate various technologies used in autonomous vehicle 
3 To understand the impact of automating various driving functions, connecting the 

automobile to sources of information that assist the task 
Course Outcomes: 
Upon completion of the course, students shall have ability to 
C905.1 Summarize the concept of fully autonomous vehicles. [U] 

C905.2 
Analyze the working mechanisms of remote sensing technologies, 
including LiDAR, RADAR, and GNSS, for autonomous vehicle 
applications. 

[AN] 

C905.3 
Apply cyber-physical control systems and sensor fusion techniques to 
improve vehicle safety and decision-making 

[AP] 

C905.4 
Implement various decision and control technologies in intelligent 
vehicles. 

[AP] 

C905.5 
Apply decision-making models and trajectory planning techniques to 
optimize autonomous vehicle movement. 

[AN] 

Course Contents: 

Autonomous and Connected vehicles: Introduction - Autonomous Driving Technologies 

Overview, Concept of automotive electronics, history & evolution, body, chassis and 

powertrain electronics. Introduction to automated, connected, intelligent vehicles, unmanned 

aerial vehicle and drones, case studies. Fundamentals of connectivity, navigation and other 

applications, multimedia communication in vehicles, vehicle-to-vehicle technology and 

applications, vehicle-to-roadside and vehicle-to-infrastructure applications, challenges and 

issues. 

 

Technologies for Smart Mobility:  Overview of technologies in autonomous cars, basics of 

radar technology and systems, ultrasonic sonar systems, lidar sensor technology and 

systems, camera technology, night vision technology, other sensors, integration of sensor 

data to on-board control systems, overview of the operation of ECUs, basic cyber-physical 

system theory, role of surroundings sensing systems and wireless data networks. 

 

Intelligent Vehicle Decision and Control Techniques: Adaptive control system techniques, 
system model for adaptive control. Design of self-tuning controllers. Fuzzy control systems. 
Fuzzy control of distance and tracking. Behavioural Decisions – Markov Decision Process 
Approach, Scenario-based Divide and Conquer Approach. Motion Planning – Vehicle Model, 
Road Model, and SL-Coordination System – Motion Planning with Path planning and Speed 
planning. 

Total 45 Periods 
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Text Books: 

1 Radovan Miucic, “Connected Vehicles: Intelligent Transportation Systems”, 
Springer, 2019. 

2 George Dimitrakopoulos, AggelosTsakanikas, Elias Panagiotopoulos, 
‘Autonomous Vehicles – Technologies, Regulations and Societal Impacts, Elsevier, 
2021. 

3 Alaa Khamis, ‘Smart Mobility – Exploring Foundational Technologies and wider 
impacts’, Apress, Canada, 2021. 

Reference Books: 
1 Hussein T. Mouftah, Melike Erol-Kantarci, SamehSorour, ‘Connected and 

Autonomous Vehicles in Smart Cities’ CRC Press, 2021. 
2 Tom Denton, “Automobile Electrical and Electronic systems, Roultedge”, Taylor & 

Francis Group, 2018. 
3 Raj Madhavan, “intelligent Vehicles: Enabling Technologies and Future 

Developments”, 1st Edition, Springer, 2015 

Web Resources: 
1 https://onlinecourses.nptel.ac.in/noc23_ee68/preview 
2 https://www.coursera.org/learn/self-driving-cars 
3 https://intellias.com/smart-mobility-ecosystem/ 
4 https://www.lslidar.com/solution/smart-mobility/ 
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22ME906 DRONE AND UAV TECHNOLOGIES 3/0/0/3 

Nature of Course Theory 
Pre-Requisites Fundamentals of Electrical and Electronics Engineering 

Course Objectives: 
1 To understand the basics concepts, fabrication and programming of drone. 
2 To impart the knowledge of a flying and operation of drone 

3 To understand the applications of drones in various industries 
Course Outcomes: 
Upon completion of the course, students shall have ability to 
C906.1 Recall the various types of drones and its components.  [U] 

C906.2 
Select appropriate sensors required and operating principles of the 
drones. 

[AP] 

C906.3 Describe various testing methods and applications for drones. [AP] 

C906.4 Execute the of drone control systems and programming.   [U] 
C906.5 Design and development of a drones for specific applications. [C] 

Course Contents:  
Drones: Introduction -Unmanned Aerial Vehicles - History of UAV, drone technology – 
Classification of UAV - Types of drones based on propulsion and applications – Drone 
Components and Systems - Drone construction components and configurations - Frames and 
propellers – Batteries, Motor and power systems - Sensors and payloads - Flight controllers - 
Drone Flight Principles. Internet of Thinks Systems and Controls - Intelligence Systems in 
Drones.  
 
Drone Design, Development and Control Systems: Aerodynamics effects of drones - UAV 
Material Selection – Design and Fabrication for Balancing of Gliders, Aspect Ratio, Tail and 
Winglets Design Configuration, Controls Deflection and Mixing. Basic flight manoeuvres - 
Flight planning and navigation. Drone Control Systems – Transmitter, Remote control 
systems - Autopilot systems - Telemetry systems - Methods of drone programming. 
 
Drone Testing Methods and Applications – Thrust Calculation, Weight Calculation, CG 
Balancing, Roll Balancing, Servo Testing, LiPo Balancer and Tester, Propeller Balancing, 
Payloads, Range Testing, Vibration Testing. Drone Maintenance - Troubleshooting common 
problems. Drone Regulations and Safety - Drone License. Overview of Drone Applications, 
localization and mapping. 

Total 45 Periods 

Text Books: 
1 Daniel Tal and John Altschuld, “Drone Technology in Architecture, Engineering and 

Construction: A Strategic Guide to Unmanned Aerial Vehicle Operation and 
Implementation”, John Wiley & Sons, Inc., 2021. 

2 Garg, P. K, “Unmanned Aerial Vehicles: An Introduction”, Stylus Publishing, LLC., 
2021.  

Reference Books: 
1 Terry Kilby and Belinda Kilby, “Make:Getting Started with Drones “,Maker Media, 

Inc, 2016. 
2 John Baichtal, “Building Your Own Drones: A Beginners' Guide to Drones, UAVs, 

and ROVs”, Que Publishing, 2016. 
3 Zavrsnik, “Drones and Unmanned Aerial Systems: Legal and Social Implications for 

Security and Surveillance”, Springer, 2018. 
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Web Resources: 

1 https://nptel.ac.in/courses/101104073 
2 http://www.jetaero.in/internship/page-11564021 
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22ME907 DIGITAL MANUFACTURING 3/0/0/3 

Nature of Course Theory 
Pre-Requisites Manufacturing Technology I and II 
Course Objectives: 

1 To study the various aspects of digital manufacturing and understand the 
importance of digital manufacturing in product lifecycle management and 
supply chain management. 

2 To elaborate the significance of digital twin. 

3 To formulate smart manufacturing systems in the digital work environment.  
Course Outcomes: 
Upon completion of the course, students shall have ability to 

C907.1 Describe the fundamental concepts of digital manufacturing. [U] 

C907.2 
Select tools and technologies used in implementation of digital 
manufacturing. 

[U] 

C907.3 
Apply digital technologies in various manufacturing and process 
industry. 

[AP] 

C907.4 
Analyze and optimize various practical manufacturing process 
through digital twin. 

[AN] 

C907.5 
Implement digital environment in product life cycle and supply chain 
management. 

[AP] 

Course Contents: 
Digital Manufacturing: Overview of digital manufacturing. Technologies behind digital 
manufacturing – benefits of digital manufacturing. Smart Factory: Levels of smart factories, 
key principles of a smart factory – creating a smart factory – smart factories and cyber 
security. 
 
IoT and Industry 4.0: Introduction – industrial internet of things, monitoring manufacturing 
processes, intelligent machining – cloud computing – big data analytics – cyber physical 
systems - collaborative robots. Artificial Intelligence and Machine Learning in Manufacturing. 
Augmented Reality and Virtual Reality in Manufacturing. Case Study.  
 
Digital Twin: Digital twin concept, digital twin in manufacturing, digital twin platform 
ecosystem, digital twin implementation and guidelines, business advantages of digital twin, 
challenges and risk. case study. Digital Product Life Cycle & Supply Chain Management: 
Phases of digital life cycle, digital technologies in product life cycle, collaborative product 
development, case study. Overview of digital supply chain – effective digital transformation - 
scope & challenges in digital supply chain – case study. 

Total 45 Periods 
Text Books: 

1 Kaushik Kumar, DivyaZindani, J. Paulo Davim, ‘Digital Manufacturing and 
Assembly in Industry 4.0, Taylor & Francis Ld., 2020. 

2 Zude Zhou, Shane (Shengquan) Xie and Dejun Chen, Fundamentals of Digital  
Manufacturing Science, Springer-Verlag London Limited, 2018. 
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Reference Books: 

1 Lihui Wang and Andrew YehChing Nee, Collaborative Design and Planning for 
Digital Manufacturing, Springer-Verlag London Limited, 2019. 

2 Andrew Yeh Chris Nee, Fei Tao, and Meng Zhang, “Digital Twin Driven Smart 
Manufacturing”, Elsevier Science., United States, 2019. 

3 Alp Ustundag and Emre Cevikcan, “Industry 4.0: Managing the Digital 
Transformation”, Springer Series in Advanced Manufacturing., Switzerland, 
2017 

 
Web Resources: 

1 https://www.plm.automation.siemens.com/global/en/our-story/glossary/digital-
manufacturing/13157 

2 https://www.twi-global.com/technical-knowledge/faqs/what-is-digital-manufacturing 
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22ME908 MODERN ROBOTICS 3/0/0/3 

Nature of Course Concept and Theory 
Pre-Requisites Engineering Mechanics, Mechanics of Machinery 

Course Objectives: 
1 To introduce the history of robotics and robot anatomy. 
2 To impart knowledge on robot end effectors, arm and their design. 

3 To recognize the simulation of robot kinematics. 
4 To study the mobile robots and its manipulation. 

5 To study the application of robots in various sectors. 
Course Outcomes: 
Upon completion of the course, students shall have ability to 

C908.1 Discuss the definition, history of robotics and robot anatomy. [U] 

C908.2 
Elaborate the types of robotic manipulators and gripper configuration 
based on kinematics and dynamics of the robot. 

[U] 

C908.3 Develop the simulation of robot kinematics. [AP] 

C908.4 
Analyze the drive mechanism and power transmission methods used 
in robots. 

[AN] 

C908.5 
Illustrate the mobile robot and the application of robots in various 
sectors. 

[U] 

Course Contents: 
Robot, Simulation of Robot Kinematics: Introduction - History of robotics, robot anatomy, 
coordinate systems, types and classification, configuration space and degrees of freedom of 
rigid bodies and robots, configuration space topology and representation; configuration and 
velocity constraints; task space and workspace, rigid-body motions, rotation matrices, angular 
velocities, and exponential coordinates of rotation, homogeneous transformation matrices. 
robot kinematics, forward and inverse kinematics (two three four degrees of freedom), 
homogeneous transformation matrices. 
 
Robot Drives, Controls and Power Transmission: Robot drive mechanisms – hydraulic – 
pneumatic and electric, mechanical transmission methods. Electronic and pneumatic 
manipulators - construction of manipulators. Different types of controllers-proportional, 
integral, differential, PID controllers. Classification of end effectors - drive system for grippers 
- mechanical-adhesive-vacuum-magnetic-grippers, active and passive grippers. 
 
Mobile Robots and Applications of Robots: Mobile robot, wheeled mobile robots: 
Kinematic models of omnidirectional and nonholonomic wheeled mobile robots, controllability, 
motion planning, feedback control of nonholonomic wheeled mobile robots; odometry for 
wheeled mobile robots; and mobile manipulation. Reference trajectory generation, feed 
forward control. applications of robots: industrial robots, service robots, domestic and 
household robots, medical robots, military robots, agricultural robots, space robots, aerial 
robotics, role of robots in inspection, assembly, material handling, underwater, space and 
healthcare. 

Total 45 Periods 
Text Books: 

1 
Julian Evans, “Modern Robotics: Mechanics, Systems and Control”, Larsen and 
Keller Education, 2019. 

2 
Mikell P. Groover, Mitchell Weiss, "Industrial Robotics, Technology, 
Programming and Applications", McGraw Hill Education, 2nd Edition, 2018. 
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Reference Books: 

1 
Jared Kroff, “Modern Robotics: Designs, Systems and Control”, Willford Press, 
2019. 

2 
Chenguang Yang, Hongbin Ma, Mengyin Fu, “Advanced Technologies in Modern 
Robotic Applications”, Springer, 2018. 

Web Resources: 
1 https://www.edx.org/course/robotics-columbiax-csmm-103x 
2 http://www.robotbooks.com/general-robotics-links.htm 
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22ME909 APPLIED HYDRAULICS AND PNEUMATICS 3/0/0/3 

Nature of Course Theory Application 
Pre-Requisites Fluid Mechanics and Machinery 
Course Objectives: 

1 To introduce the working of fluid power components and their needs. 

2 To enable the students to understand the operation of various fluid power 
circuits. 

3 To enable the students to understand the concepts like synchronizing and 
sequencing for automation. 

4 To prepare the students to design electro-pneumatic circuit and ladder 
diagrams. 

5 To allow students to design and simulate the circuits. 
Course Outcomes: 
Upon completion of the course, students shall have ability to 

C909.1 Recall the fundamentals of hydraulic and pneumatic systems [U] 
C909.2 Select the components and control elements required for hydraulic 

and pneumatic systems as per the application. 
[AP] 

C909.3 Analyze the scenario and provide suitable solution to the problems 
using hydraulic and pneumatic systems. 

[AN] 

C909.4 Design customized circuits in hydraulic systems for various industrial 
needs 

[C] 

C909.5 Design customized circuits in pneumatic and servo systems for 
various industrial needs. 

[C] 

Course Contents: 
Fluid power systems: Introduction -Advantages, Applications. Types of fluid power systems, 
properties of hydraulic fluids, general types of fluids, fluid power symbols. properties of air - 
perfect gas laws. fluid power - ANSI symbol. Hydraulic System and Components: Sources 
of hydraulic power- pumping theory pump classification, gear pump, vane pump, piston pump. 
Construction and working of pumps, pump performance, variable displacement pumps. Fluid 
power actuators, linear hydraulic actuators, types of hydraulic cylinders, single acting, double 
acting special cylinders like tandem, rod less, telescopic, cushioning mechanism. 
Construction of double acting cylinder, rotary actuators, fluid motors, gear, vane and piston 
motors. 
 
Design of Hydraulic Circuits: Construction of control components, directional control valve, 
3/2-way valve, 4/2-way valve, shuttle valve, check valve, pressure control valve, pressure 
reducing valve, sequence valve, flow control valve, fixed and adjustable, electrical control 
solenoid valves, relays, ladder diagram. Accumulators and intensifiers, types of accumulators, 
accumulator’s circuits, sizing of accumulators, intensifier, applications of intensifier, intensifier 
circuit, control of single, double hydraulic, regenerative, sequencing, synchronizing, 
continuous reciprocation, speed control, fail-safe circuit, control of hydraulic motor. 
 
Pneumatic System and Components: Pneumatic components, properties of air, 
compressors, filter, regulator, lubricator unit, air control valves, quick exhaust valves, and 
pneumatic actuators. control of single, double pneumatic, sequencing, semi-automatic, 
automatic, speed control, synchronizing circuit, pneumatic motor, pneumo-hydraulic circuit, 
sequential circuit design for simple applications using cascade method and KV map method 
Design of Fluid Power Circuits: Servo systems, hydro mechanical servo systems, electro 
hydraulic servo system and proportional valves, introduction to electro hydraulic pneumatic 
logic circuits, ladder diagrams, PLC and SCADA applications in fluid power control. Fluid 
power circuits, failure and troubleshooting. 
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Total 45 Periods 

 

Text Books: 
1 Ilango Sivaraman, “Introduction to Hydraulics and Pneumatics”, PHI Learning, 

2019. 
2 Jagadeesha T, “Hydraulics and Pneumatics systems”, Wiley Publications, 2019. 

Reference Books: 
1 Anthony Esposito, “Fluid Power with Applications”, Pearson Education, 2019. 
2 James R. Daines , Martha J. Daines, “Fluid Power: Hydraulics and Pneumatics”, 

Goodheart-Willcox; Third Edition, Revised, 2018. 

Web Resources: 
1 http://www.nfpa.com 
2 http://www.fluidpowerjournal.com 
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22ME910 PLC SCADA 3/0/0/3 

Nature of Course Theory Application 
Pre-Requisites Basics of Electrical and Electronics Engineering 
Course Objectives: 

1 To get acquainted with the building blocks of PLC & SCADA,  
characteristics and taxonomy of industrial automation and control levels.  

2 To study the value creation for an industry through PLC & SCADA. 

3 To gain knowledge on the real time application of PLC & SCADA. 
Course Outcomes: 
Upon completion of the course, students shall have ability to 

C910.1 Recall the main components used in the world of PLC &SCADA. [R] 

C910.2 
Describe the applications of PLC and SCADA systems along with 
their design, installation, and operation. 

[U] 

C910.3 
Programming and configuring PLC and SCADA systems, using 
industry-standard programming languages and software tools. 

[AP] 

C910.4 
Integrate PLC and SCADA systems with other automation systems 
and devices, such as sensors, actuators, and controllers. 

[AP] 

C910.5 Design PLC and SCADA based systems for real time applications. [AN] 
Course Contents: 
Automation and Control System: Introduction - Basic of electronics, electrical, 
instrumentation, - History of PLC / SCADA-basic components of automation-
hardware/software classification of automation. Introduction to PLC Systems- Basic 
principles and architecture of PLCs- Need of PLC in designing - Types of PLC systems, 
Advantages and limitations. 
 
PLC (Programmable Logic Controller): Automation concept and basic design-PLC 
programming- Introduction of ladder logic, symbols and operations-ladder logic programming 
rules and techniques- Creating & editing ladder logic program - Introduction of SFC- Types of 
sensors. NPN, PNP NO/ NC concept. Design and implementation of simple PLC systems 
- Process control and automation-monitoring and reporting systems. 
 
SCADA (Supervisory Control and Data Acquisition): Introduction -Basic principles and 
architecture of SCADA systems-advantages and limitations - Types of SCADA systems. 
SCADA software tools- Introduction, SCADA system configuration and design- HMI design 
and configuration. Alarm management-Basic principles - Design and configuration. Design 
and implementation of simple SCADA systems-Process control and automation. 

Total 45 Periods 
Text Books: 

1 Stephen P Tubbs, “Programmable Logic Controller (Plc) Tutorial, Siemens 
Simatic S7-200", 2007. 

2 Kevin Collins, "PLC Programming for Industrial Automation", 2016. 

3 Ronald L. Krutz and Russell Dean Vines, "Industrial Automation and Control 
System Security Principles", 2022. 
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Reference Books: 

1 Frank Petruzella, "Programmable Logic Controllers", 2016. 
2 Francis G. L, “SCADA: Beginner's Guide”, 2016. 

Web Resources: 

1 https://electrical-engineering-portal.com/scada-systems 
2 https://www.automationdirect.com/plc-training/ 
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22ME911 IMMERSIVE TECHNOLOGIES 3/0/0/3 

Nature of Course Theory 
Pre-Requisites Introduction to computer graphics 

Course Objectives: 
1 To understand various immersive technologies via VR, AR and MR.  
2 To learn software related to immersive technologies.  

3 To understand the logic of developing AR applications, VR and unreal engine  
Course Outcomes: Upon completion of the course, students shall have ability to 

C911.1 Elucidate the fundamentals of immersive technologies. [U] 

C911.2 
Analyse the different types of tools and devices used in immersive 
technology. 

[AN] 

C911.3 Use the features of unity and unreal engine.     [AN] 

C911.4 Discuss about haptics in immersive technologies. [U] 

C911.5 Developing the applications related to AR/VR systems.  [C] 
Course Contents: 
Immersive Technologies: Introduction on virtual reality – augmented reality – mixed reality – 
extended reality – VR devices – AR devices – applications. 
 
Software Tools: Introduction to unity – unity editor workspace – intro to C# and visual studio 
- programming in unity – intro to unreal engine – UE4 Editor workspace – intro to blueprint 
programming – programming in Ue4. 
 
Building AR Application with unity: AR SDKs for unity and unreal engine – working with 
SDKs for unity – developing AR application in unity - building AR application. Building VR 
Application with Unreal Engine - VR SDKs for unity and unreal engine – developing VR 
application in Ue4 – building VR application. 

Total 45 Periods 
Text Books: 

1 Steve Aukstakalnis, “Practical Augmented Reality”, Addison-Wesley Professional; 
2nd edition 2017. 

2 Simon Moore, “Strategic Communication and AI”, Roland Hübscher, Routledge; 
1st edition 2022. 

Reference Books: 
1 Kim Marriott, “Immersive Analytics”, Falk Schreiber, Springer; 1st ed. 2018 edition, 

2018. 
2 Gerardus Blokdyk, “Immersive Analytics a Clear and Concise Reference”, 

5STARCooks, 2018. 
Web Resources: 

1 Kelly S. Hale, Kay M. Stanney, “Handbook of Virtual Environments: Design, 
Implementation, and Applications”, Second Edition (Human Factors and 
Ergonomics), 2014. 
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22ME912 COMPUTER INTEGRATED MANUFACTURING 3/0/0/3 

Nature of Course Theory 
Pre-Requisites Manufacturing Technology 
Course Objectives: 

1 To understand the evolution of automation, CIM and its principles. 
2 To elaborate on the automation tools and material handling system.  

3 To familiarize students with group technology and FMS 
Course Outcomes: 
Upon completion of the course, students shall have ability to 
C912.1 Describe the application of computer aided tools in manufacturing.  [U] 

C912.2 Apply computer integrated manufacturing in future automated industry.   [AP] 
C912.3 Identify the tools and components in material handling systems. [U] 
C912.4 Apply appropriate automotive tools and material handling systems.  [AP] 

C912.5 Discuss the overview of group technology and FMS. [U] 
Course Contents: 

Computer Integrated Manufacturing: Introduction to CAD, CAM, CAD/CAM and CIM - 
Evolution of CIM – CIM wheel and cycle – production concepts and mathematical models – 
simple problems in production models – CIM hardware and software – major elements of CIM 
system – three step process for implementation of CIM – computers in CIM – computer 
networks for manufacturing – the future automated factory – management of CIM – safety 
aspects of CIM– advances in CIM.  
 
Automated Manufacturing Systems: Automated production line – system configurations, 
work part transfer mechanisms – fundamentals of automated assembly system – system 
configuration, part delivery at workstations – overview of material handling equipment – 
consideration in material handling system design – the 10 principles of material handling. 
automated guided vehicle system – types &applications – vehicle guidance technology – 
vehicle management and safety. storage system performance – storage location strategies – 
conventional storage methods and equipment – automated storage/retrieval system and 
carousel storage system deadlocks in automated manufacturing systems. 
 
Group Technology and FMS: Part families – visual – parts classification and coding – 
production flow analysis – grouping of parts and machines by rank order clustering method – 
benefits of GT – case studies. FMS – components – workstations – FMS layout 
configurations – computer control systems – FMS planning and implementation issues – 
architecture of FMS – flow chart showing various operations in FMS – machine cell design – 
composite part concept, Holier method, Key machine concept – Quantitative analysis of FMS 
– Bottleneck model – simple and complicated problems – extended bottleneck model - sizing 
the FMS ─ FMS applications, benefits. 

Total 45 Periods 
Text Books: 

1 Shivanand H K, Benal M M and Koti V, “Flexible Manufacturing System”, New 
Age, 2018.  

2 R.Panneerselvam, P. Senthilkumar, P. Sivasankaran, “Computer Integrated 
Manufacturing: Automation in Manufacturing”, Cengage India, 2020 
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Reference Books: 
1 Vajpayee S Kant, “Principles of Computer Integrated Manufacturing”, PHI 

Learning, 2018 
2 A W Scheer, “Computer Integrated Manufacturing: Towards the factory of the 

future”, Springer, 2019 
 

Web Resources: 
1 https://www.armagard.com/ip54/computer-integrated-manufacturing-explained-

clearly.html 
2 https://www.britannica.com/technology/computer-integrated-manufacturing 
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22ME913 COMPOSITE AND SMART MATERIALS  3/0/0/3 

Nature of Course Theory Application 
Pre-Requisites Metallurgy and Materials Testing 

Course Objectives: 
1 Introduce the concepts of modern composite materials and equip the students 

with knowledge on fabrication and testing of composites. 
2 To enable them to understand the different types of composite materials, their 

properties and applications. 
3 To understand the fundamentals of smart materials. 

Course Outcomes: 
Upon completion of the course, students shall have ability to 

C913.1 Illustrate the types of composite materials and their characteristic 
features. 

[U] 

C913.2 Identify the suitable technique for manufacturing different types of 
composite materials. 

[U] 

C913.3 Predict the advances in composite materials and their applications in 
automotive, aerospace and industrial sectors. 

[AP] 

C913.4 Examine the mechanical properties of composites. [AP] 
C913.5 Discover the principle concepts of smart materials, characteristics and 

its applications. 
[AP] 

Course Contents: 
Polymer matrix composites: Understand the concepts of polymer matrix resins 
thermosetting, thermoplastic-various types of reinforcements used in PMC, merits, demerits 
and applications of PMC. PMC manufacturing processes: Hand layup processes, spray up 
processes, bag moulding, compression moulding, reinforced reaction injection moulding, resin 
transfer moulding, pultrusion, filament winding. 
 
Metal matrix composites: Understand the concepts of MMC, types of metal matrix 
composites, Types of reinforcements used in MMC, merits, demerits and applications of 
MMC. Processing of MMC – Powder metallurgy process - diffusion bonding, stir casting – 
squeeze casting, friction stir processing, Ceramic matrix composites: Understand the 
concepts of Engineering ceramic materials, ceramic matrix composites, and various types of 
Ceramic Matrix composites, merits, demerits and applications of CMC. Processing of CMC: 
Sintering - hot pressing, cold isostatic pressing (CIP), hot isostatic pressing - testing of 
composites as per ASTM standard. 
 
Smart Materials: Electro rheological and magneto rheological Fluids. Piezoelectric, 
Magneto strictive materials, active smart polymer and shape-memory alloy. Material 
characteristics of smart materials, applications. Vibration Absorbers - Parallel damped 
vibration absorber, gyroscopic vibration absorbers. 

Total 45 Periods 
Text Books: 

1 Ronald, F. Gibson, “Principles of Composite Material Mechanics”, Fourth Edition, 
CRC Press, 2020. 

2 Daniel Gay “Composite Materials: Design and Applications”, Third Edition, CRC 
Press, 2015. 
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Reference Books: 

1 Deborah D.L. Chung, “Composite Materials”, Second Edition, Springer, 2020. 
2 Nikhilesh Chawla, Krishan K. Chawla, “Metal Matrix Composites”, Second Edition, 

Springer, 2018. 
Web Resources: 

1 https://nptel.ac.in/courses/112104168/ 
2 http://nptel.ac.in/courses/101104010/ 
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22ME914 ADVANCED MANUFACTURING TECHNIQUES 3/0/0/3 

Nature of Course Theory 
Pre-Requisites Manufacturing Technology II (with lab)  
Course Objectives: 

1 To acquaint the basic concepts and applications of micro and 
nanomanufacturing processes. 

2 To encourage the students for developing the models of micro and nano 
machining processes. 

3 To select an appropriate surface modification technique depending on the need. 
Course Outcomes: 
Upon completion of the course, students shall have the ability to 

C914.1 Infer the fundamental micro and nano machining processes and their 
process parameters. 

[U 

C914.2 Examine the appropriate machining process based on tool-workpiece 
interaction and source of energy for the end product. 

[AN] 

C914.3 Discover the advanced finishing processes. [AP] 

C914.4 Describe the process of surface cleaning techniques, coating methods 
and property enhancement methods. 

[U] 

C914.5 Select and use an appropriate deposition technique for various 
materials. 

[AP] 

Course Contents: 
Micro and Nano Machining Processes: Introduction - theory of micromachining, micro 
milling, micro-grinding. operating principles and process parameters, applications and 
limitations. EDM and wire cut EDM process – process parameters, surface finish and MRR. 
Advanced High Energy processes: Laser beam machining – plasma arc machining - 
electron beam machining – principles, equipments, beam control techniques, advantages, 
disadvantages and applications. 
 
Nano manufacturing processes: General methods of preparation – bottom up, top down 
approach – Co precipitation – ultrasonication – mechanical milling – Advanced Finishing 
process – Abrasive flow machining, chemo-mechanical polishing, magnetic abrasive finishing, 
magneto rheological finishing, magneto rheological abrasive flow finishing, working principles, 
equipments, effect of process parameters. Thermal barrier coating – laser shock peening – 
nano scale surface hardening. MEMS and Actuators - Sensors and actuators, mems, wet 
and dry etching - surface micromachining, metrology for micro manufactured products. 
 
Surface engineering: Fundamental of surface engineering - surface Cleaning - methods of 
cleaning - surface coating types –ceramic and plastic coating - economics of coating – 
physical vapor deposition - chemical vapor deposition- plasma spraying - ion implantation - 
diffusion coating - boriding and chromizing – cladding - laser gladding- friction stir processing 
– laser hard facing - micro arc oxidation process – shot peening and ultrasonic shot peening. 

Total 45 Periods 

Text Books: 
1 Anand Pandey, “Modern Machining Processes”, Ane Books Pvt. Ltd., New Delhi, 

India, 2021. 
2 P Pandey and H Shan, “Modern Machining Processes”, McGraw Hill Education, 

2022. 
3 Peter Martin, “Introduction to Surface Engineering and Functionally Engineered 

Materials”, Inter science Wiley, 2021. 
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Reference Books: 

1 Golam Kibria, B. Bhattacharyya, J. Paulo Davim, “Non-traditional micro machining 
processes: Fundamentals and applications”, Springer International publishing, 
2017. 

2 H. El-Hofy, “Fundamentals of Machining Processes: conventional and non-
conventional”, 2nd edition, CRC press, Taylor & Francis group, 2014. 

3 Steven Abbott, Nigel Mac Dermid, “Nanocoatings: Principles and Practice: From 
Research to Production”, DEStech Publications, 2013. 

Web Resources: 
1 https://nptel.ac.in/courses/112/107/112107078/ 
2 https://nptel.ac.in/courses/113/105/113105086/ 
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22ME915 FAILURE ANALYSIS AND NON-DESTRUCTIVE TESTING 3/0/0/3 

Nature of Course Theory Application 
Pre-Requisites Manufacturing Technology – I & II, Industrial Metallurgy, Strength of 

Materials 

Course Objectives: 
1 To introduce the scope of failure analysis and fundamental sources of failures. 
2 To study the different types of failure analysis tool. 
3 To examine the students to non-destructive testing methods and basic principles 

of visual inspection. 
4 To examine the students to understand the principle of magnetic testing, 

radiography testing and inspection techniques. 

5 To study the basic principles of ultrasonic and acoustic emission testing method. 
Course Outcomes: Upon completion of the course, students shall have ability to 
C915.1 Recall the fundamental concepts of failures in engineering materials.  [R] 

C915.2 Infer the types of engineering material failures and analyze its causes. [An] 

C915.3 
Apply various failure analysis techniques / tools to appropriate 
scenario. 

[AP] 

C915.4 Summarize the basic concepts of non-destructive testing methods. [U] 

C915.5 
Identify and apply suitable non-destructive testing methods to predict 
surface and sub surface flaws. 

[AP] 

Course Contents: 
Failure analysis. Introduction, Need and Scope, engineering disasters and understanding 
failure analysis. Fundamental sources of failures. Deficient design. Improper manufacturing & 
assembly. Tree diagram and FMEA. Material failure modes and their identification. Tensile 
test, static loading, combined stress, principal stresses, theories of failure, fracture processes, 
meaning of ductile and brittle fracture, fracture mechanics and failure. Failure Analysis & 
Tools: Application of poisson, exponential and Weibull distributions for reliability, bath tub 
curve, parallel and series systems, MTBF, MTTR, FMEA-design process, FMEA, analysis of 
causes of failure modes, ranks of failure modes; Fault tree analysis; Industrial case studies 
on FMEA. 
 
Non-Destructive Testing: Introduction, visual examination, Basic principle, applications. 
Liquid Penetrant Testing:  Procedure for penetrant testing, penetrant testing materials, 
penetrant testing methods, applications, limitations and standards. Magnetic Particle 
Testing: Principle of magnetic particle testing, magnetizing techniques, procedure used for 
testing a component, limitations. Eddy Current Testing: Principles, instrumentation for eddy 
current testing techniques. applications, limitations. Radiographic Testing: Radiography, 
radiographic imaging, inspection techniques, applications of radiographic inspection, 
limitations, safety in industrial radiography, standards, neutron radiography.  
 
Ultrasonic Testing: Basic principle, techniques for normal beam inspection, techniques for 
angle beam inspection, flaw characterization techniques, advantages, limitations. Acoustic 
Emission Testing: Principle of acoustic emission testing, technique, applications, standards. 
Thermograph: Basic principles, techniques, applications, codes and standards. In Situ 
Metallographic Examination: Approach to the selection of site for metallographic 
examination, significance of microstructure observation, applications, codes and standards 
(digital signal process). 

Total 45 Periods 
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Text Books: 

1 Fausto Pedro Garcia Marquez, “Non-Destructive Testing”, Intech, 2016. 

2 Gilles Corneloup, Cécile Gueudré, Marie-Aude Ploix, “Non-Destructive Testing and 
testability of materials and structures”, The university of chigaco press, 2022. 

Reference Books: 
1 ASM Metals Handbook, Non-Destructive Evaluation and Quality Control, American 

Society of Metals, Metals Park, Ohio, USA, 200, Volume-17. 
2 ASNT, American Society for Non-Destructive Testing, Columbus, Ohio, NDT 

Handbook, Vol. 1, Leak Testing, Vol. 2, Liquid Penetrant Testing, Vol. 3, Infrared and 
Thermal Testing Vol. 4, Radiographic Testing, Vol. 5, Electromagnetic Testing, Vol. 
6, Acoustic Emission Testing, Vol. 7, Ultrasonic Testing. 

Web Resources: 

1 https://onlinecourses.nptel.ac.in/noc21_me14/preview 
2 https://onlinecourses.nptel.ac.in/noc20_mm07/preview 
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22ME916 GREEN AND SUSTAINABLE MANUFACTURING  3/0/0/3 

Nature of Course Theory  
Pre requisites  Environmental Science, Manufacturing Technology  

Course Objectives: 
1 To introduce the concept of green and sustainable manufacturing. 

2 
To impart knowledge about air, noise and water pollution and its effects on the 
environment. 

3 To introduce the concept of green co-rating and its need. 
Course Outcomes: 
Upon completion of the course, students shall have ability to 

C916.1  
Elucidate the concept of green and sustainable manufacturing 
and applying metrics in manufacturing.  

[R]  

C916.2 Analyze the difficulties in the conventional machining process. [AN] 

C916.3 
Summarize the manufacturing processes in order to minimize 
the air, noise and water pollution. 

[U]  

C916.4 Evaluate green co-rating and its benefits. [AP] 
C916.5 Select the modern approach for sustainable manufacturing. [R] 

Course Contents: 
Sustainable Green Manufacturing: Introduction of green factory, sustainability and its 
relevance, metrics for green manufacturing, modern approaches for sustainable manufacturing, 
toxic substances in industry and need of renewable sources. Difficulties in Conventional 
Machining: Importance of cutting fluids- health hazard and environmental issues using 
coolants-coolant selection criteria-motivations behind the use of green machining-concept for 
productivity improvement-typical measures of affecting productivity. 
 
Air Pollution Sampling and Measurement:  Primary and secondary pollutants- automobile 
pollutants- industrial pollution- ambient air quality standards-metrological aspects of air pollution. 
Noise Pollution and Control: Frequency and sound levels-units of noise-based power radio- 
contours of loudness. effect of human-environment and properties- measuring instruments for 
frequency and noise levels. Water Demand and Water Quality: Factors affecting consumption- 
variation- contaminants in water- taste and odour- radioactivity in water- criteria for different 
impurities in water for portable and non-portable use.  
 
Green Co-Rating: Ecological footprint - need for green co-rating – green co-rating system, 
assessment process – types of rating – green co-benefits – case studies of green co rating. 
Modern Approaches for Sustainable Manufacturing: Green manufacturing techniques: dry 
and near-dry machining-edible oil based cutting fluids- cryogenic machining - energy efficiency 
characterization of manufacturing processes - various instruments used for green machining. 

Total 45 Periods 

Text Books: 

1  
T E H Graedel, “Industrial Ecology and Sustainable Engineering”, Pearson, 
2019. 

2  Tang, Sustainable Environmental Engineering”, Wiley, 2020. 

Reference Books: 

1  
Ni-Bin Chang and Ana Pires, “Sustainable Solid Waste Management A Systems 
Engineering Approach”, Wiley, 2018. 

2  
Dr. K. Jagannadha Rao, Dr. Srinivas Vasam, “Sustainable Engineering”, S.K. 
Kataria& Sons, 2021. 

3  
Bali, Vikram, “Handbook of Sustainable Development Through Green 
Engineering and Technology”, Hardbound, Taylor and Francis Ltd, 2022. 
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Web Resources: 

1 https://www.teslamechanicaldesigns.com/blog/concept-of-green-design-and-
manufacturing/ 

2 https://blog.hexagonmi.com/en/beyond-green-factories-the-power-of-eco-design/ 
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22ME917 ADDITIVE MANUFACTURING 3/0/0/3 

Nature of Course Theory Application 
Pre-Requisites Manufacturing Technology I &II 

Course Objectives: 
1 To develop skills, ideas and knowledge about additive manufacturing process. 
2 To demonstrate liquid, solid and powder based additive manufacturing process. 

3 To impart knowledge about additive manufacturing and its wide applications 
Course Outcomes: 
Upon completion of the course, students shall have ability to 
C917.1 Express the concept of additive manufacturing and post processing  [U] 

C917.2 Summarize the reverse engineering, data processing and AM design [U] 
C917.3 Apply the various types of additive manufacturing techniques [AP] 

C917.4 Use the various AM process parameter effects on response [AP] 
C917.5 Develop critical parts using various AM technology [AN] 

Course Contents: 

Additive Manufacturing: Overview of AM - scope and need - survey of AM applications. 
classification of AM process, AM process chain, reverse engineering – basic concepts, 
digitization techniques types. Data Processing for AM: Conceptualization to build model, AM 
software’s – AM Design: Need for Design for Additive Manufacturing (DfAM), CAD tools vs. 
DfAM tools - generative design technology for developing critical parts - topology 
optimization. Post-Processing Techniques: Support material removal, surface texture 
improvement, accuracy improvement, aesthetic improvement, property enhancements using 
non-thermal and thermal techniques.   
 
Liquid Based AM Process: Stereo lithography Apparatus, digital light processing, polyjet. 
Solid Based AM Process: Laminated object manufacturing, fused deposition modeling - 
principle of operation, machine details and variants, materials used, process details, process 
parameters effect on responses and applications, advantages and disadvantages, case 
studies.  
 
Powder Based AM Process: Selective laser sintering, selective laser melting, electron beam 
melting, Directed Energy Deposition: Laser metal deposition- laser engineered net shaping 
-direct metal deposition, electron beam based metal deposition, principle of operation, 
machine details and variants, materials used, process details, process parameters effect on 
responses and applications, advantages and disadvantages, case studies – research findings 
of binder jetting technique, friction stir additive manufacturing - wire arc additive 
manufacturing.  
 
Self-study: Role of AM in I4.0, IIoT AI and ML for AM Systems (not for exam) 

Total 45 Periods 
Text Books: 

1 3D Printing Technology, Applications, and Selection By Rafiq Noorani · 2017 

2 Additive Manufacturing: Advanced Materials and Design Techniques by Pulak 
Mohan Pandey 2022.  

Reference Books: 
1 Duc Pham, S.S. Dimov, “Rapid Manufacturing Technologies and Applications of 

Rapid Prototyping and Rapid Tooling”, 2012 
2 Gibson, Ian, David W. Rosen, Brent Stucker, and MahyarKhorasani, “Additive 

Manufacturing Technologies”, Springer, 2021. 
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Web Resources: 

1 https://nptel.ac.in/courses/112107077/382  

2 https://nptel.ac.in/courses/112107078/37  
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22ME918 DESIGN FOR MANUFACTURING AND ASSEMBLY 3/0/0/3 

Nature of Course Theory Application 
Pre-Requisites Manufacturing Technology II 

Course Objectives: 
1 To enable the students to interpret the general design guidelines of design for 

manufacture and assembly. 
2 To provide the knowledge on minimizing the design cost/time, maximizing the 

quality and improve ease of manufacture and assembly. 
3 To enable the students to understand the principles and design rules pertaining 

to design for casting, welding, machining and assembly. 
4 To outline the features of DFMA software. 

Course Outcomes: 
Upon completion of the course, students shall have ability to 

C918.1 
Summarize the design procedure of engineering products in order to 
minimize the cost/time. 

[U] 

C918.2 
Analyse the importance of tolerance and process capability in 
promoting interchangeability and selective assembly. 

[AN] 

C918.3 
Analyze the design process of engineering products for ease of 
assembly. 

[AN] 

C918.4 
Apply the design concepts for engineering products for casting, 
welding and machining operations. 

[AP] 

C918.5 Study the design parameters of a product using DFMA software. [U] 
Course Contents: 
DFMA Introduction: Engineering design – kinds of design – design process steps – factors 
influencing design – concurrent engineering – manufacturing process and material selection – 
evaluation methods for material selection. Tolerance analysis: Process capability analysis – 
cumulative effect of tolerances – centrality analysis – compound assembly – selective and 
interchangeable assembly – grouped datum systems. 
 
Design for casting, welding and machining: Design considerations for sand cast – die cast 
– permanent mold cast parts, arc welding – design considerations for cost reduction – 
minimizing distortion – weld strength – weldment & heat treatment. resistance welding – 
design considerations for spot – seam – projection – flash & upset weldment, design 
considerations for turned parts – drilled parts – milled, planed, shaped and slotted parts– 
ground parts.  
 
Design for welding and DFMA software: Design for assembly – general assembly 
recommendations – minimizing the no. of parts – design considerations for rivets – screw 
fasteners – gasket & seals – press fits – snap fits – automatic assembly, advances in DFMA- 
Design for robustness– computer aided DFA using software. 

Total 45 Periods 

Text Books: 
1 Matousek, R. “Engineering Design” Blackie and Son Limited, Glasgow, 2018. 

2 Dieter, G.E. “Engineering Design: A Materials and processing Approach”, 
McGraw Hill Co. Ltd, 5th edition, 2012. 

3 Falk Uebernickel, Li Jiang, Walter Brenner, Britta Pukall, “Design Thinking: 
Handbook”,World Scientific Publishing Co. Pte. Ltd. 2020 

4 Karl T Ulrich & Steven D Eppinger, “Product design and development” New York, 
McGraw-Hill Education, 2020.     
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Reference Books: 

1 Eggert, R.J. “Engineering Design” Pearson Education, Inc. New Jersey, 2014. 
2 Peck, H. “Designing for Manufacture”, Pitman Publications, London, 2013. 

3 Kalandar Saheb, S.D and Prabhakar, O. “Engineering Design for Manufacture”, 
ISPE 2014. 

4 Geoffrey Boothroyd, Peter Dewhurst and Winston Knight, “Product design for 
manufacture and assembly”, Second edition, Taylor and Francis, 2015. 

Online Resources: 
1 www.nptel.ac.in/courses/107103012 
2 https://engineeringproductdesign.com/knowledge-base/design-for-manufacture-

and-assembly/ 

3 www.dfma.com 
4 www.mjme.ir-International journal of advanced design and manufacturing 
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22ME919 LEAN SIX SIGMA 3/0/0/3 

Nature of Course Theory Application 
Pre-Requisites Manufacturing Technology - I 
Course Objectives: 

1 To impart knowledge pertaining to lean six sigma and its importance in value 
addition to products and services. 

2 To understand the general guidelines for implementation of lean six sigma. 

3 To enable students to minimize the cost/time and maximize quality using lean six 
sigma. 

4 To execute various phases of lean six sigma for real time projects. 
5 To gain insights about the importance of lean manufacturing and six sigma 

practices. 
Course Outcomes: 
Upon completion of the course, students shall have ability to 

C919.1 
Give examples of various applications of lean six sigma tools in 
industries. 

[U] 

C919.2 Study the challenges in implementing six sigma. [U] 

C919.3 Illustrate the various principles of lean six sigma in different sectors. [AN] 

C919.4 
Reduce the process variation and improve the efficiency of the 
process 
using the tools of lean six sigma. 

[AP] 

C919.5 
Evaluate the various industrial projects and to improve the 
performance. 

[E] 

Course Contents: 

Lean Six Sigma: Introduction - Objectives of lean manufacturing – key principles and 
implications of lean manufacturing – traditional vs lean manufacturing. value creation and 
waste elimination- types of wastes – push and pull production - continuous flow – worker 
involvement – cellular layout – lean six sigma defined – six sigma compared to total quality 
management – transactional vs. manufacturing six sigma – common terms, lean six sigma 
training plan, project selection. 
 
Lean Six Sigma Phases: Define & measure phases- project charter – VOC and VOB– high 
level process map – Measure tools – process maps, pareto charts, cause and effect 
diagrams, histograms, control charts –measurement system analysis – process capability 
calculations – QFD. Analyse phase - process analysis – FMEA, DOE. Improve and control 
phases– process redesign – cost/benefit analysis – implementation plan – control plan –
process scorecard - SPC charts, final project report and documentation. 
 
Lean Six Sigma Applications: Case studies in various sectors - design for six sigma 
(DFSS): DMADV, DMADOV – lean six sigma audits – factors of lean six sigma – sustainment 
of lean six sigma – softwares for lean six sigma – integration of lean six sigma with other 
strategies – lean six sigma in industry 4.0 scenario. 

Total 45 Periods 

Text Books: 
1 Betsiharris Ehrlich, “Transactional Six Sigma and Lean Servicing”, St. Lucia 

Press,2022. 
2 Devadasan S R, Mohan Sivakumar V, Murugesh R and Shalij P R, "Lean and 

Agile Manufacturing: Theoretical, Practical and Research Futurities", Prentice 
Hall of India (PHI) Private Limited, New Delhi, India, 2016. 
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Reference Books: 

1 Jay Arthur, “Lean Six Sigma – Demystified”, Tata McGraw Hill Companies Inc, 
2018. 

2 Michael L George, David T Rowlands, and Bill Kastle, “What is Lean Six Sigma”, 
McGraw Hill, New York, 2014. 

3 Jay Arthur, “Lean Six Sigma – Demystified”, Tata McGraw Hill Companies Inc, 
2014. 

Web Resources: 
1 http://nptel.ac.in/courses/110105039 
2 https://www.tutorialspoint.com/six_sigma/six_sigma_introduction.html 
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22ME920 
INDUSTRIAL LAYOUT, SAFETY AND PRODUCTION 

MANAGEMENT 
3/0/0/3 

Nature of Course Theory Application 
Pre-Requisites Manufacturing Technology 
Course Objectives: 

1 To acquire knowledge about the importance of industrial layout, types of hazards 
and safety requirement in industries. 

2 To study the importance of production planning and control in industry. 
3 To enable the students, estimate the cost for various products after process 

planning. 
Course Outcomes: 
Upon completion of the course, students shall have ability to 

C920.1 
Classify the key factors influencing plant location decision and site 
selection. 

[U] 

C920.2 Interpret all types of plant layouts for better industrial layout design. [U 

C920.3 
Analyse the workplace hazards and implement the procedures to 
control them. 

[A] 

C920.4 
Apply the concepts of production and process planning to solve the 
various production scheduling problems. 

[AP] 

C920.5 
Estimate the manufacturing cost for foundry, machining and welding 
operations. 

[A] 

Course Contents: 

Plant Ecology: Plant location and site selection, importance of plant location, dynamic nature 
of plant location, facilities design procedure, principles of plant layout and types, factors 
affecting layout, layout of manufacturing shop floor, repair shop, services sectors and process 
plant. Evaluation and improvement of layout, quantitative methods of plant layout: CRAFT 
and CORELAP, Relationship diagrams. Hazards and Safety: Industrial accidents, electrical 
hazards, detection and prevention of electrical hazards, chemical hazardous materials, 
mechanical hazards and the environment hazards of the environment hazardous waste 
reduction. Safety and health training, occupational safety and work place violence. 
 
Production Planning and Process Planning: Product planning - extending the original 
product information – value analysis - problems in lack of product planning. Process planning 
and routing – pre-requisite information needed for process planning – steps in process 
planning - quantity determination in batch production - machine capacity, balancing - analysis 
of process capabilities in a multi-product system. Introduction to production control. Capacity 
Planning: Measures of capacity, factors affecting capacity, capacity planning, systematic 
approach to capacity planning, long-term and short-term capacity decisions, tools for capacity 
planning.  
 
Production Scheduling: Principles of scheduling –Inputs to scheduling strategies - types of 
scheduling. Master production scheduling- Inputs and data sources for MPS –Material 
requirement planning - dispatching - manufacturing lead time. Cost Estimation: Types of 
estimates – methods of estimates – data requirements and sources- collection of cost- 
allowances in estimation, Elements of cost. Estimation of material cost, labour cost and over 
heads, allocation of overheads, estimation of machining cost for drilling, boring and grinding, 
estimation of foundry and welding costs. 

Total 45 Periods 
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Text Books: 

1 Seán Moran, “Process Plant Layout” Butterworth-Heinemann publishers, 2018. 

2 Martand T. Telsang, “Introduction to process planning”, S.Chand and Co, 2018. 

Reference Books: 

1 Jack Greene “Plant Design, Facility Layout, Floor Planning”, CreateSpace 
Independent Publishing Platform, 2018. 

2 Gregory K. Mislick, Daniel A. Nussbaum, “Cost Estimation: Methods and Tools”, 
Wiley series, 2020. 

3 S.N. Chary, “Production and operations management”, Tata McGraw-Hill Education 
India, 5th edition, 2020. 

Web Resources: 
1 http://nptel.ac.in/courses/107103004/31 
2 https://www.coursera.org/learn/business-planning 
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22ME921 PRODUCT DESIGN AND DEVELOPMENT 3/0/0/3 

Nature of Course Theory  

Pre-requisites  Design of Machine Elements, Manufacturing Technology  

Course Objectives: 

1  
To enable the students to gain knowledge on the process of product 
development based on customer needs.  

2  
To enable the students to understand the standard procedure available for 
concept development.  

3  
To facilitate the students to use design process and identify system level 
design issues.  

4  To enable the students to understand the importance of IPR.  

Course Outcomes: 
Upon completion of the course, students shall have ability to 

C921.1  Summarize the basic product development process.    [U]  

C921.2  Apply the design thinking process for product development.  [AP]  

C921.3  Elaborate the use of computers in decision making. [U]  

C921.4  Discover the IPR related issues and patent registration.  [U]  

C921.5  Analyze the feasibility of the proposed project.  [AN] 

Course Contents: 

Product Development: Introduction -Characteristics of successful product development, 
challenges of product development, the product development process, product life cycle, 
design thinking, product planning, identifying customer needs. Concept Development: 
Product and target specification, various steps in concept generation, brainstorming, 
selection of concepts, pugh selection method, concept screening and concept scoring.  
 
Design Process: Concept Testing, concept implementation, product architecture, system 
level design issues. Embodiment design, robust design, design for environment, design for 
manufacturing and assembly. Planning for Manufacture and Management: Detail design, 
design management, project planning and control, production design specification (PDS), 
design review, value analysis/engineering.   
 
Intellectual Property Rights and Project Economics: Intellectual property rights, write the 
description of the invention, refine claims, pursue application. Economics and management 
accelerating projects, project execution.  

Total 45 Periods 

Text Books: 

1  
Karl T Ulrich & Steven D Eppinger, “Product design and development” 7th 

Edition, New York, McGraw-Hill Education, 2020.     

2  
Ken Hurst, “Engineering Design Principles”, Elsevier Science and Technology 

Books, 2020.  

3 
Steven Selikoff “The complete book of Product Design, Development, 

Manufacturing, and Sales”, Product Development Academy; 2nd edition 2020. 

4 
Kevin N A otto, Kritine I Wood, “Product Design”, Prentice Hall Publications, 

2020. 
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Reference Books: 

1  G. E. Dieter, “Engineering Design”, McGraw – Hill International, 2021.  

2 
Falk Uebernickel, Li Jiang, Walter Brenner, Britta Pukall, “Design Thinking: 

Handbook”, World Scientific Publishing Co. Pte. Ltd.2020.  

3 Matousek, R. “Engineering Design” Blackie and Son Limited, Glasgow, 2018. 

4 
Kalandar Saheb, S.D and Prabhakar, O. “Engineering Design for Manufacture”, 

ISPE 2021. 

Online Resources: 

1  www.mjme.ir-International journal of advanced design and manufacturing 

2  http://www.technologystudent.com/elec1/dig1.htm  

3 
https://engineeringproductdesign.com/knowledge-base/design-for-manufacture-
and-assembly/ 

4 
https://www.edx.org/course/product-design-delft-design-approach-
delftxdda691x-1  
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22ME922 ENTREPRENEURSHIP MANAGEMENT 3/0/0/3 

Nature of Course Theory Skill based 
Pre-Requisites Nil 
Course Objectives: 

1 To enable the students understand the scope of entrepreneurship and key areas 
of development. 

2 To expose the students to institutions offering financial assistance, methods of 
taxation and tax benefits. 

3 To enable the students to realize the government policies for establishing small 
scale business entities. 

Course Outcomes: 
Upon completion of the course, students shall have ability to 

C922.1 
Summarize the basic concepts of entrepreneurship and skills needed 
for entrepreneurial management. 

[U] 

C922.2 Identify the motivational factors and techniques for evaluating 
business opportunities. 

[U] 

C922.3 Examine the opportunities for launching start-ups and expansion. [AP] 

C922.4 Implement the accounting and financing skills to make sound business 
decisions and overcome risks. 

[AP] 

C922.5 Assess the performance of a new venture. [AN] 

Course Contents: 
Entrepreneurship: Entrepreneur, types of entrepreneurs, difference between entrepreneur 
and intrapreneur, entrepreneurship in economic growth, factors affecting entrepreneurial 
growth– economic, non-economic, government actions. Motivation: Theories of motivation, 
major motives influencing an entrepreneur, achievement motivation training, self-rating, stress 
management, entrepreneurship development programs, need, objectives.  
 
Business: Small enterprises, definition, classification, characteristics, ownership structures, 
project formulation, steps involved in setting up a business, identifying, selecting a good 
business opportunity, market survey and research, techno economic feasibility assessment, 
preparation of preliminary project reports, project appraisal, sources of information, 
classification of needs and agencies, business plan preparation, MSME schemes. 
Introduction and need for intellectual property rights.  
 
Financing and Accounting: Need, sources of finance, term loans, capital structure, financial 
institution, management of working capital, costing, fundamentals of balance sheet, break 
even analysis, taxation, income tax. GST- An Introduction. Support to Entrepreneurs: 
Sickness in small business, concept, magnitude, causes and consequences, corrective 
measures, business incubators, government policy for small scale enterprises, growth 
strategies in small industry-expansion, diversification, joint venture, merger and sub-
contracting, entrepreneurship development support, central and state government industrial 
policies. 

Total 45 Periods 
Text Books: 

1 Hisrich R D and Peters M P, “Entrepreneurship”, 11th Edition, Mc Graw-Hill, 
2020. 

2 Donald F Kuratko, “Entrepreneurship – Theory, Process and Practice”, 10th 
Edition, Cengage Learning, 2021. 

3 Bruce R. Barringer, “Entrepreneurship: Successfully Launching New Ventures” 
6th edition, Pearson, 2020. 

Reference Books: 
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1 S.S. Khanka, “Entrepreneurial Development”, S. Chand& Co. Ltd., 2020. 

2 Nuzhath Khatoon, “Entrepreneurial Development”, Himalaya Publishing House 
Pvt. Ltd, 2019. 

3 Safal Batra, “Entrepreneurship: New Venture Management” Cengage, 2021. 

Web Resources: 

1 https://onlinecourses.nptel.ac.in/noc24_mg93/preview 
2 https://nisp.mic.gov.in/ 
3 https://onlinecourses.swayam2.ac.in/cec21_mg11/preview 

4 https://www.coursera.org/learn/entrepreneurship 
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22ME923 SUPPLY CHAIN MANAGEMENT 3/0/0/3 

Nature of Course Theory Application 

Pre-Requisites - 
Course Objectives: 

1 To develop an understanding of basic concepts and role of logistics and supply 
chain management in business. 

2 To understand how performance measurement and cost management play an 
important role in redefining value chain excellence of firms. 

3 To develop analytical and critical understanding & skills required for planning, 
designing and operation of supply chain through inventory models. 

Course Outcomes: 
Upon completion of the course, students shall have ability to 

C923.1 
Elucidate the importance of supply chain management in the 
formulation of the business strategy and the conduct of supply chain 
operations. 

[U] 

C923.2 
Study the supply chain strategies, purchasing aspects and modeling 
systems. 

[U] 

C923.3 
Predict the demand in the supply chain and formulate strategies for 
effective supply chain management. 

[AP] 

C923.4 
Examine the importance of cost management in the supply and 
customer satisfaction. 

[AP] 

C923.5 
Analyze and improve supply chain processes through Inventory 
models. 

[AN] 

Course Contents: 

Supply Chain Management: Introduction -Supply chain networks, integrated supply chain 
planning, decision phases in supply chain, supply chain models and modeling systems. 
Supply chain planning: Strategic, operational and tactical, supply chain strategies, supply 
chain drivers and obstacles, strategic alliances and outsourcing, purchasing aspects of supply 
chain, sustainable supply chain, green supply chain, digital supply chain and circular supply 
chains. 
 
Inventory theory models: Economic order quantity models, reorder point models and multi- 
echelon inventory systems, relevant deterministic and stochastic inventory models and 
vendor managed inventory models. Role of transportation in a supply chain: Direct shipment, 
warehousing, cross-docking; push vs. pull systems; transportation decisions (mode selection, 
fleet size), market channel structure and vehicle routing problem. 
 
Supply chain performance measurement and Cost Management: The balanced score 
card approach, performance metrics. Planning demand and supply, Demand forecasting in 
supply chain, aggregate planning in supply chain, predictable variability. Supply Chain 
Inventory Management. Strategic cost management in supply chain- the financial impacts, 
volume leveraging and cross docking, global logistics and material positioning, global supplier 
development, target pricing, cost management enablers, measuring service levels in supply 
chains, customer satisfaction 

Total 45 Periods 
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Text Books: 
1 David Simchi-Levi, Philip Kaminsky, and Edith Simchi-Levi, "Designing and 

Managing the Supply Chain: Concepts, Strategies, and Case Studies", 4th Edition, 
McGraw-Hill, 2022. 

2 Michael Hugos, "Essentials of Supply Chain Management",4th Edition, 
Wiley,2018. 

3 Sunil Chopra (Author), Dharam VirKalra (Author), Gourav Dwivedi, “Supply Chain 
Management: Strategy, Planning, & Operation”, 7th Revised Edition by Pearson 
Paperback, 2024. 

Reference Books: 
1 Coyle, John J, “Supply Chain Management: A Logistics Perspective”, 10th Edition, 

Cengage, 2021. 
2 Wisner, Joel D, “Principles of Supply Chain Management: A Balanced Approach”, 

R2022 Department of Mechanical Engineering Page 192 
6th Edition, Cengage Learning, 2014. 

3 Kuldeepak Singh, “A Handbook on Supply Chain Management”, Notion Press, 2021 
Web Resources: 

1 https://nptel.ac.in/courses/110106045 
2 https://archive.nptel.ac.in/courses/110/107/110107074/ 
3 https://guides.emich.edu/c.php?g=187846&p=1269509 
4 https://onlinelibrary.wiley.com/journal/1745493X 
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22ME924 SUSTAINABLE MANUFACTURING 3/0/0/3 

Nature of Course Theory Application 
Pre-Requisites Manufacturing Technology - I 

Course Objectives: 
1 To familiarize the concept of sustainability manufacturing and its associated 

techniques. 
2 To recognize the importance of sustainable manufacturing. 

3 To inculcate the knowledge on performing life cycle analysis and its assessment 
methods. 

4 To understand about the methods and strategies of eco-friendly manufacturing. 
5 To explore the practical applications and implementation models of sustainability 

concepts. 
Course Outcomes: 
Upon completion of the course, students shall have ability to 

C924.1 Illustrate the concept of sustainable manufacturing. [U] 

C924.2 Study the tools and techniques of sustainable manufacturing. [U] 

C924.3 
Perform life cycle assessment and assess environmental impacts of 
manufacturing processes. 

[A] 

C924.4 Infer the applications of sustainability concepts in various domains. [AP] 
C924.5 Evaluate product sustainability using software packages. [E] 

Course Contents: 
Introduction to Sustainable Manufacturing: Concept of sustainability, manufacturing 
operations, resources in manufacturing. Concept of triple bottom line, environmental, 
economic and social dimensions of sustainability. Relation between green, lean and 
sustainable manufacturing. Linkages between technology and sustainability - sustainable 
manufacturing –scope, need and benefits. 
 
Tools and Techniques of Sustainable Manufacturing: Environmental conscious 
manufacturing - R3 and R6 cycles-Environmental impact assessment methods- CML, EI 95 
and 99, ISO 14001, EMS and PAS 2050 standards. Sustainability assessment-concept 
models and various approaches, product sustainability and risk assessment-corporate social 
responsibility. Design for recycling – eco-friendly product design methods –Sustainable 
product design and Risk/Benefit assessment– Corporate Social Responsibility. 
 
Life Cycle Assessment and Applications: Life Cycle Assessment Phases-Remanufacture 
and disposal, tools for LCA, optimization for achieving sustainability in manufacturing, value 
analysis, analysis for carbon footprint-software packages for sustainability analysis, Real-time 
examples of LCA computation. 

Total 45 Periods 
Text Books: 

1 Atkinson G, Dietz S, Neumayer E, “Handbook of sustainable manufacturing” 
Edward Elgar Publishing limited, 2021. 

2 Rodick, D, “Industrial Development for the 21st century: Sustainable development 
perspectives” UN New York, 2017. 

Reference Books: 
1 Dornfeld, D.A., “Green manufacturing: fundamentals and applications”, Springer 

Science & Business Media, 2020. 
2 Klemes, J., “Sustainability in the process industry”, McGraw-Hill. 2011. 
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Web Resources: 
1 http://nptel.ac.in/courses/110105039 
2 https://onlinecourses.nptel.ac.in/noc21_mg85 
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22ME925 POWER PLANT ENGINEERING  3/0/0/3 

Nature of Course Theory application 
Pre-Requisites Engineering thermodynamics and Thermal engineering 

Course Objectives: 
1 To provide a general perspective of power plant engineering, indicating the 

role of mechanical engineers in their operation and maintenance. 
2 To understand the construction, working principles and advantages of 

thermal, gas turbine, steam turbine, hydro, diesel and nuclear power plants. 
3 To create awareness about renewable energy, tariff calculation and 

economics of various power plants. 
Course Outcomes: 
Upon completion of the course, students shall have ability to 

C925.1 Classify the various techniques used for power generation. [U] 

C925.2 Describe the functioning of components in steam power plant. [U] 
C925.3 Sketch the design layout and explain the working of diesel, gas 

turbine, hydroelectric and nuclear power plants. 
[AP] 

C925.4 Identify the ways to extract power from renewable/ non-
conventional energy sources. 

[AP] 

C925.5 Analyze the economic feasibility and its implications on power 
generating units. 

[AN] 

Course Contents: 
Coal based thermal power plant: Components and layout, boiler classification – types of 
boiler – fire tube and water tube boilers - high pressure and supercritical boilers – positive 
circulation boilers - fluidized bed boilers – waste heat recovery boiler – feed water heaters – 
super heaters – reheaters – economizer – air heaters, coal handling and preparation – 
combustion equipment and firing methods – mechanical stokers – pulverized coal firing 
systems, ash handling systems, electrostatic precipitator, feed water treatment, forced draft 
and induced draught, surface condenser, cooling tower – types - induction technology. 
 
Diesel power plant: Components and layout, selection of engine type, starting and stopping 
– heat balance – supercharging of diesel engines. Nuclear power plant: Principles of nuclear 
energy – energy from fission and fuel burnup – decay rates and half-lives – nuclear reactor – 
types – boiling water reactor – pressurized water reactor – fast breeder reactor – reactor 
materials – radiation shielding. Gas turbine power plant: Components and layout, open and 
closed cycles – intercooling – reheating and regenerating – combined cycle power plant. 
 
Non-conventional energy-based power plant: Hydro power plant: Classification of hydro-
electric power plants – selection of prime movers – governing of turbines - construction and 
working of wind, tidal, solar photo voltaic, geothermal, biogas and ocean thermal energy 
conversion power plants. economics of power plant: actual load curves – cost of electric 
energy - fixed and operating costs - energy rates – types of tariffs – energy management and 
energy audit - economics of load sharing – variable load operation – comparison of 
economics of various power plants. 

Total 45 Periods 
Text Books: 

1 Prof. Sudipta De, “Nag’s Power Plant Engineering”, McGraw Hill, 5th Edition, 
2021.  

2 P.K. Nag, “Power Plant Engineering”, McGraw – Hill Education, Fourth Edition, 
2017. 
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Reference Books: 

1 Dipak Kumar Mandal, Somnath Chakrabarti, Arup Kumar Das, Prasanta Kumar 
Das, “Power Plant Engineering: Theory and Practice”, Wiley, 2019. 

2 R. Yadav, “Fundamentals of Power Plant Engineering (Conventional and Non-
conventional) An Innovative Approach”, 2nd Edition, IK International Publishing 
House Pvt Ltd, 2022.  

Web Resources: 
1 https://archive.nptel.ac.in/courses/112/107/112107291/ 
2 https://link.springer.com/book/10.1007/978-1-4613-0427-2  
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22ME926 BIOENERGY CONVERSION TECHNOLOGIES  3/0/0/3 

Nature of Course Theory Technology 
Pre-Requisites Engineering Thermodynamics 

Thermal Engineering 

Course Objectives: 
1 To understand the biomass, types, availability, and characteristics  
2 To study the bio-methanation process.  

3 To impart knowledge on combustion of biofuels  
4 To describe the significance of equivalence ratio on thermochemical conversion 

of biomass  
5 To provide insight on the possibilities of producing liquid fuels from biomass  

Course Outcomes: 
Upon completion of the course, students shall have ability to 

C926.1 Study the surplus biomass availability of any given area.  [U] 
C926.2 Analyze the biogas plant required for variety of biofuels.  [AN] 

C926.3 
Determine and compare the cost of steam generation from biofuels 
with that of coal and petroleum fuels.  

[U] 

C926.4 
Analyse the influence of governing parameters in thermochemical 
conversion of biomass.  

[AN] 

C926.5 
Evaluate the properties of Synthesize liquid biofuels used for power 
generation. 

[AP] 

Course Contents: 
Biomethenation: Introduction - Biomass types – advantages and drawbacks – typical 
characteristics – proximate & ultimate analysis – comparison with coal - Indian scenario - 
carbon neutrality – biomass assessment studies – typical conversion mechanisms - 
densification technologies, Biomethenation process – influencing parameters – typical feed 
stocks – biogas plants: types and design. 
 
Combustion and Application: Perfect, complete and incomplete combustion – 
stoichiometric air requirement for biofuels - equivalence ratio – fixed Bed and fluid Bed 
combustion, Biogas appliances – burner, luminaries and power generation systems – 
Industrial effluent-based biogas plants. 
 
Gasification and Liquified Biofuels: Chemistry of gasification - types – comparison – typical 
application – performance evaluation – economics. Pyrolysis - Classification - process 
governing parameters – Typical yield rates. Carbonization – merits of carbonized fuels – 
techniques adopted for carbonization-Straight Vegetable Oil (SVO) as fuel - Biodiesel 
production from oil seeds, waste oils and algae - Process and chemistry - Biodiesel Vs. 
Diesel – comparison on emission and performance fronts. Production of alcoholic fuels 
(methanol and ethanol) from biomass – engine modifications. 

Total 45 Periods 
Text Books: 

1 Nidhi Adlakha, Rakesh Bhatnagar, Syed Shams Yazdani, “Biomass for Bioenergy 
and Biomaterials”, CRC Press, 2021. 

2 Augustine O. Ayeni, Samuel EshorameSanni, Solomon U. Oranusi, “Bioenergy and 
Biochemical Processing Technologies”, Springer, 2022.  

Reference Books: 
1 M. Moo-Young, J. Lamptey, B. Glick, “Biomass Conversion Technology: Principles 

and Practice”, Pergamon 1st edition, 2013. 
2 Iyer PVR et al, Thermochemical Characterization of Biomass, M N E S  
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Web Resources: 

1 https://onlinecourses.nptel.ac.in/noc22_ch28/preview 
2 https://onlinecourses.nptel.ac.in/noc19_bt16/preview 
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22ME927 GAS DYNAMICS AND JET PROPULSION 3/0/0/3 

Nature of Course Theory analytical 
Pre-Requisites Engineering Thermodynamics and Thermal Engineering 
Course Objectives: 

1 
To understand the basic difference between incompressible and compressible 
flow. 

2 To analyse the phenomenon of shock waves and its effect on flow. 

3 To gain basic knowledge about jet propulsion. 
Course Outcomes: 
Upon completion of the course, students shall have ability to 

C927.1 Express the behavior of various flow regimes. [U] 

C927.2 
Assess the properties of fluid while the fluid flows under different 
conditions. 

[AP] 

C927.3 Analyse the flow behavior and consequent loads due to flow. [AN] 
C927.4 Analyse the shock in flows. [AN] 

C927.5 Estimate propulsion efficiency and design inlets and nozzles. [E] 
Course Contents: 

Compressible flow fundamentals: Energy and momentum equations for compressible fluid 
flows, various regions of flow, reference velocities, stagnation state, velocity of sound, critical 
states, Mach number, (significance and characteristics) critical Mach number, Types of 
waves, Mach cone, Mach angle, effect of Mach number on compressibility. Flow through 
variable area ducts: Isentropic flow through variable area ducts, T-s, h-s diagrams for 
nozzles & diffusers, Mach number variation, area ratio as a function of Mach number, mass 
flow rate through nozzles & diffusers, effect of friction in flow through nozzles, choking. 
 
Fanno and Rayleigh flow: Flow in constant area ducts with friction (Fanno flow) - Fanno 
curves and Fanno flow equation, variation of flow properties, variation of Mach number with 
duct length. Isothermal flow with friction in constant area ducts, flow in constant area ducts 
with heat transfer (Rayleigh flow), rayleigh line and rayleigh flow equation, variation of flow 
properties.  
 
Normal shock: Governing equations, variation of flow parameters like static pressure, static 
temperature density, stagnation pressure and entropy across the normal shock, prandtl-
meyer equation, impossibility of shock in subsonic flows, flow in convergent and divergent 
nozzles with shock, normal shock in fanno and rayleigh flows. flow with oblique shock 
(elementary treatment only), the shock tube. Jet and Space propulsion: Aircraft propulsion, 
types of jet engines, energy flow through jet engines, study of turbojet engine, performance of 
turbo jet engines thrust and thrust power, propulsive and overall efficiencies. Types of rocket 
engines and propellants. 

Total 45 Periods 

Text Books: 
1 James A. Schetz, "Fundamentals of Jet Propulsion with Applications" (2nd Edition) 

– Cambridge University Press – ISBN: 978-1108481243, 2021. 
2 Richard Stone, "Introduction to Aircraft Design" (2nd Edition) – Cambridge 

University Press – ISBN: 978-1108489515, 2021. 
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Reference Books: 

1 Iain D. Boyd, "Gas Dynamics: Theory and Applications" – Wiley – ISBN: 978-
1119500381, 2021. 

2 Ganesan. V., “Gas Turbines”, McGraw-Hill Education, New Delhi, 2022. 
3 Balachandran.P, “Fundamentals of Compressible Fluid Dynamics”, Prentice Hall of 

India, New Delhi, 2020. 
Web Resources: 

1 http://www.grc.nasa.gov/WWW/K-12/airplane/bgp.html 
2 https://ocw.mit.edu/search/ocwsearch.htm?q=gas%20dynamics 
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22ME928 
HEATING, VENTILATION AND AIR-CONDITIONING 

SYSTEMS 
3/0/0/3 

Nature of Course Theory application 
Pre-Requisites Engineering thermodynamics and Thermal engineering 
Course Objectives: 

1 To provide a general perspective of heating, ventilation and air-conditioning 
system, indicating the role of mechanical engineers in their operation and 
maintenance. 

2 To understand the construction and working principle of sensors and auxiliary 
devices, electric controls and pneumatic controls.  

3 To create awareness about various control systems in sequence of operation of 
HVAC.  

Course Outcomes: 
Upon completion of the course, students shall have ability to 

C928.1 Express the various techniques used for air-conditioning systems. [U] 
C928.2 Describe the functioning of components in air-conditioning systems. [U] 
C928.3 Sketch the design layout and explain the working of AC circuits, variable 

speed drives, valves and dampers 
[AP] 

C928.4 Identify the accuracy, range and reliability of various sensors used in the 
HVAC systems.  

[AP] 

C928.5 Analyze the water vapor, relative humidity and temperatures in the 
HVAC system.  

[AN] 

Course Contents: 
HVAC Control Systems: Introduction - Need of controls, brief history of controls, control 
loops, control modes - two-position control, floating control, modulating control, pulse-width 
modulating, and time-proportioning control, gains and loop tuning, control actions and normal 
position, control range and sequencing, controls documentation, maintenance and 
operations. 
 
Electrical Devices: Simple circuits, ac circuits, transformers and power services, relays, 
motors and motor starters, variable speed drives. Control Valves and Dampers: Two-way 
control valves styles and principles of operation, three-way control valves, selecting and 
sizing valves, flow characteristic selection, close-off pressure, control dampers, styles and 
principles of operation, selecting and sizing dampers.  
 
Sensors and Auxiliary Devices: Accuracy, range, reliability, repeatability, precision, 
transmitter, temperature sensors – bimetal, fluid expansion, electrical, self-powered, electrical 
resistance, humidity and the psychrometric chart, relative humidity, moisture sensors, relative 
humidity sensors, pressure sensors, flow sensors and meters, auxiliary devices. heating and 
cooling load calculation.    

Total 45 Periods 

Text Books: 
1 Chris P. Underwood, “HVAC Control Systems: Modelling, Analysis and Design”, 

Routledge Publisher, 2022.  
2 N C Gupta, “Comprehensive HVAC System Design”, Narosa Book Distributors Pvt 

Ltd, 2020. 
Reference Books: 

1 Shankar Kumar Chatterjee, “A Practical Approach to Air Conditioning and 
Refrigeration”, Notion Press, 2022.  

2 Carter Stanfield, David Skaves, “Fundamentals of HVACR”, Pearson Education, 
2021.  
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Web Resources: 

1 http://www.digimat.in/nptel/courses/video/112107208/L35.html  
2 https://www.digimat.in/nptel/courses/video/112105128/L13.html  
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22ME929 RENEWABLE ENERGY TECHNOLOGIES 3/0/0/3 

Nature of Course Theory. 
Pre-Requisites Thermodynamics, Fluid Mechanics, Heat and Mass Transfer. 
Course Objectives: 

1 To understand and analyze the patterns of renewable energy resources and its 
environmental merits 

2 To discuss technologies for utilization of renewable energy sources. 

3 To enable the students to understand the various economics involved in the 
utilization of renewable energy sources. 

Course Outcomes: 
Upon completion of the course, students shall have ability to 

C929.1 Explain the various sources of energy. [U] 
C929.2 Elucidate the various means of utilizing the solar energy resources. [U] 

C929.3 Infer the impact of Wind energy resources on the environment. [AP] 

C929.4 
Analyze the scope of ocean energy, geothermal energy, Biomass and 
their application. 

[AN] 

C929.5 Analyze the new energy sources like OTEC energy, MHD energy. [AN] 
Course Contents: 
Role and potential of renewable Energy: Renewable energy sources – types , energy the 
solar energy option– solar cells – pv systems, solar thermal collectors – flat plate and 
concentrating collectors – solar applications – fundamentals of photo voltaic conversion,  
Solar radiation: Availability, measurement and estimation, introduction to solar collectors flat, 
plate collectors, air heater and concentrating collectors and thermal storage, solar pond, solar 
refrigeration, solar water heating systems - active and passive, passive heating and cooling of 
buildings, solar distillation, solar drying. 
 
Wind, Bio mass, Bio gas and Wave energy: Basis of wind energy conversion, general 
formula, lift and me, effect of density, angle of attack, wind energy generators and its 
performance – Wind energy storage – Applications – Hybrid systems – state of the art 
technology trends for offshore wind energy operation, biomass, biogas, source, composition, 
raw materials, properties of bio gas, bio diesel production and economics. Tidal energy – 
data, technology options, offshore and onshore wave energy conversion machines. 
 
Ocean thermal, Geo thermal, Hydrogen and Magneto-hydro-dynamic energy: Power 
plants based on ocean energy, Problems associated with ocean thermal energy conversion 
systems – Open and closed OTEC Cycles – small hydro turbines, Geothermal energy 
sources, power plant and environmental issues – potential in India. Hydrogen, generation, 
storage, transport and utilization, Fuel cells – technologies, types – economics and the power 
generation - Magneto-hydro-dynamic (MHD) energy conversion. Fuel from sea – concept. 

Total 45 Periods 
Text Books: 

1 S.P.Sukhatme-Solar Energy: Principles of Thermal Collection and Storage, Tata 
McGraw-Hill (2016). 

2 A G.D. Rai, Non-Conventional Energy Sources, Khanna Publishers, New Delhi, 
2011. 

Reference Books: 

1 F.A. Duffie and W.A. Beckman-Solar Engineering of Thermal Processes-John Wiley 
2015. 

2 E.G.N. Tiwari, Solar Energy – Fundamentals Design, Modelling& applications, 
Narosa Publishing House, New Delhi, 2012. 
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Web Resources: 

1 https://www.nrdc.org/stories/renewable-energy-clean-facts#sec-whatis 
2 https://www.energy.gov/eere/renewable-energy 
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22ME930 ENERGY STORAGE AND THERMAL MANAGEMENT 3/0/0/3 

Nature of Course THEORY 
Pre-Requisites Heat Transfer and Thermal Machines 

Course Objectives: 
1 To familiarize the various types of energy storage devices and technologies 

used for building them. 
2 To have an insight about different types of batteries. 

3 To learn the vital components of thermal management systems used in various 
electric Vehicles. 

4 To familiarize safety measures to avoid fire accidents. 
5 To recall the future scope of energy storage methods. 

Course Outcomes: 
Upon completion of the course, students shall have ability to 

C930.1 
Paraphrase the working of various energy storage devices and their 
importance. 

[U] 

C930.2 
Elucidate the basic characteristics of batteries for mobile and hybrid 
systems. 

[U] 

C930.3 Choose the different types of Batteries. [AP] 

C930.4 Evaluate a Battery pack with appropriate PCM. [AN] 
C930.5 Analyze different thermal management systems used in E-vehicles. [AN] 
Course Contents: 
Energy Storage: Introduction - Need for energy storage – types and various forms of 
energy storage, Batteries – types-charging and discharging – battery testing and 
performance, batteries for electric vehicles - superconducting magnetic energy storage 
(SMES), tesla model S- 18650 cell specifications, P85 battery pack, Texas instruments 
battery management system, super capacitors, diamond battery concepts. 
 
Thermal Management in Batteries: Thermal management systems- impact, types- air, 
liquid, direct refrigerant, heat pipe, thermo electric, phase change material cooling 
methods. solid-liquid PCM types- organic, inorganic, eutectics. PCM thermal properties 
and applications. Tesla model-S battery module- bonding techniques, thermal 
management. 
 
Battery Thermal Management Case Studies: EV battery cooling- challenges and 
solutions. heat exchanger design and optimization model for EV Batteries using PCMs- 
system set up, selection of PCMs.  Chevrolet volt model battery thermal management 
system- case study. Modelling liquid cooling of a Li-Ion battery pack with COMSOL 
Multiphysics- simulation concepts.                                    

Total 45 Periods 

Text Books: 
1 Rober Huggins, “Energy Storage: Fundamentals, Materials and Applications”, 

2nd Edition, Springer, 2015. 
2 Ibrahim Dinçer, Halil S. Hamut, and Nader Javani, “Thermal Management of 

Electric Vehicle Battery Systems’’, Wiley, 2017. 
3 Hafiz Muhammad Ali, “Thermal Management for Batteries: From Basic Design to 

Advanced Simulation and Management Methods”, 2024, AP Publication, 2024. 
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Reference Books: 

1 “Vehicle thermal Management Systems Conference Proceedings”, 1st Edition; 
2013, Coventry Techno centre, UK. 

2 Jerry Sergent, Al Krum, “Thermal Management Handbook: For Electronic 
Assemblies Hardcover”, 2007, Mc Graw- Hill. 

3 Younes Shabany,” Heat Transfer: Thermal Management of Electronics 
Hardcover” 2010, CRC Press. 

Web References: 
1 https://energystorage.org/why-energy-storage/technologies/ 
2 https://www.techtarget.com/whatis/definition/battery-management-system-BMS 

 
 
 
 
  



 

 Sri Krishna College of Engineering and Technology Batch: 2022-2026 

 

 

 

87Page B.E – Mechanical Engineering 

 

 

22ME931 VEHICLE DYNAMICS 3/0/0/3 

Nature of Course Theory 
Pre-Requisites Automobile engineering, Manufacturing Technology. 

Course Objectives: 
1 To familiarize the students about the forces and moments generated in a vehicle.  
2 To enable the students to access the performance in acceleration and braking. 

3 To assist the students to understand the Dynamic Characteristics of a Vehicle. 
4 To enable the students to acquire knowledge in Stability of vehicle for safe riding. 

Course Outcomes: 
Upon completion of the course, students shall have ability to 

C931.1 Demonstrate the forces acting on vehicle for the given conditions [AP] 
C931.2 Illustrate the forces and moments developed at the vehicle tire [U] 

C931.3 
Demonstrate the concept and dynamics involved in suspension system 
of the vehicle. 

[AP] 

C931.4 Distinguish the lateral stability and cornering behaviour of the vehicle. [A] 

C931.5 
Demonstrate the vehicle responses for longitudinal, lateral and vertical 
dynamics. 

[AP] 

Course Contents:  

LONGITUDINAL DYNAMICS: Introduction - Vehicle Load Distribution position of CG - 
Acceleration - Free body diagram of accelerating vehicle, maximum transferable tractive force 
- tractive effort and reactions for different drive, Deceleration - free body diagram of 
decelerating vehicle, maximum decelerating rates, stopping distance, maximum braking force, 
Vehicle performance. Drag coefficient and Exterior design. 
 
TIRE MECHANICS: Mechanical Properties of Rubber - Slip, Grip and Rolling Resistance - 
Tire Construction and Force Development - Contact Patch and Pressure Distribution. Lateral 
Force Generation - cornering properties - Tire Models – Magic Formula - Classification of Tire 
Models. RIDE DYNAMICS: Vibration – introduction, types, terminologies, source of vibration, 
human response, Degrees of freedom-single, two and multi degrees of freedom system, free, 
forced and damped vibration, magnification factor, transmissibility, vibration absorbers, pitch 
and bounce motion, oscillation centers, Suspension- types, active and semi active 
suspension, calculation of effective spring rate. 
 

LATERAL DYNAMICS: Vehicle control-low speed cornering and static steering – Ackerman 
steering geometry, steady-state cornering- steering factors, vehicle control parameters 
(understeer, neutral steer and over steer) steady state handling – lateral acceleration gain, 
characteristic speed, yaw velocity gain and critical speed. VEHICLE STABILITY AND NOISE: 
Stability of a vehicle – on slope, on curve and banked road. Noise- Introduction, properties of 
sound, sound level designation and measurement techniques- sound isolation and absorption- 
silencer and mufflers. 

Total 45 Periods 
Text Books: 

1 Reza N. Jazar, “Vehicle Dynamics: Theory and Application”, 3rd Edition, Springer 
International Publishing AG, Switzerland, 2021.  

2 Thomas D. Gillespie, “Fundamentals of Vehicle Dynamics (R114) Publisher: 
Society of Automotive Engineers Inc., 2022. 

3 William F. Milliken and Douglas L. Milliken, “Race Car Vehicle Dynamics”, SAE, 
2023 
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Reference Books: 

1 W.H. Hucho, ‘Aerodynamics of Road Vehicles’, SAE Publications, 6th edition 2022  
2 R.McCallen, Browand, Ross, “The Aerodynamics of Heavy Vehicles”, Springer, 

2023. 
 

Web Resources: 
1 https://nptel.ac.in/courses/107106080 
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22ME008 INTERNET OF THINGS FOR MECHANICAL ENGINEERS 3/0/0/3 

Nature of Course Theory Application 
Pre-Requisites Basics of Electrical and Electronics Engineering 
Course Objectives: 

1 To get acquainted with the building blocks of Internet of Things (IoTs), 
characteristics and taxonomy of IoT levels. 

2 To impact the value creation for an industry using IoT. 
3 To gain knowledge on the real time application of IoT. 

Course Outcomes: 
Upon completion of the course, students shall have ability to 

C008.1 Describe the main components used in the world of IoT. [U] 
C008.2 Select the tools and technologies to create new Internet of 

Things solutions. 
[AP] 

C008.3 Apply M2M and IoT in value creation of manufacturing Industry [AP] 
C008.4 Implement IoT in various fields like automobiles and transport 

system management 
[AP] 

C008.5 Design and create IoT based systems for real time applications. [C] 
Course Contents: 
Internet of Things (IoT): Introduction, History of IoT, about objects/things in the IoT, 
Enabling technologies of IoT, About the Internet in IoT. Technologies behind the IoT: 
Challenges and Issues, Security Control Units, Components in IoT -Sensors, Communication 
modules, Power Sources, Communication Technologies, RFID, Bluetooth, Zigbee, WIFI, 
Rflinks, Mobile Internet, Wireless Communication, Arduino boards, Data Monitoring using 
Arduino, Raspberry Pi.  
 
Value Creation for Industry: Introduction to M2M, Architecture and Protocol of M2M, Smart 
Cards in M2M Communication, Value Creation and Challenges, Future Factory Concepts. 
Brownfield IoT- Technologies for Retrofitting, IoT for Oil and Gas Industry. IoT in 
Manufacturing supply chain 
 
IoT for Automotive: Vehicle Utility control, Navigation, Tracking and Self driving cars, Smart 
parking, Intelligent transport system, Monitoring Driving Habits using smart phones, e-Call 
system, Electric Toll collection, Smart signals. Application: Smart Factory, Smart Objects, 
Environment- Weather Monitoring system, Air Pollution Monitoring, Forest Fire Detection, 
Smart Irrigation, Smart Connected System, Design Case Study.  

Total 45 Periods 
Text Books: 

1 HonboZhou, “The Internet of Things in the Cloud: A Middleware Perspective”, CRC 
Press,2016. 

2 ArshdeepBahga, Vijay Madisetti, “Internet of Things (A Hands-On-Approach)”, 
VPT, 2014. 

Reference Books: 
1 Olivier Hersent, David Boswarthick, Omar Elloumi, "The Internet of Things - key 

applications and Protocols", Wiley, 2016. 
2 Luigi Atzori, Antonio Lera, GiacomoMorabito, “The Internet of Things: A Survey”, 

Journal on Networks, Elsevier Publications, October, 2014. 
3 Francis daCosta, “Rethinking the Internet of Things: A Scalable Approach to 

Connecting Everything”, 1st Edition, A press Publications, 2013. 
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Web Resources: 

1 http://www.theinternetofthings.eu/what-is-the-internet-of-things 
2 http://www.internet-of-things- research.eu 
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22ME009 DATA ANALYTICS FOR MECHANICAL ENGINEERS 3/0/0/3 

Nature of Course Theory 
Pre-requisites Probability and Numerical Methods 
Course Objectives: 

1 To enable the students to learn the principles of data analytics and decision 
making. 

2 To enable the students to understand the concept of data exploration. 

3 To prepare the students to apply statistical Inference. 
4 To enable the students to analyze the scenario using probability and make 

decisions under uncertainty. 
Course Outcomes: 
Upon completion of the course, students shall have ability to 

C009.1 Describe the properties of normal, binomial, poisson and 
exponential distributions and provide suitable examples for the 
same. 

[U] 

C009.2 Classify sample data to infer the properties of the entire 
population and analyze data files using software. 

[AN] 

C009.3 Determine the relationships between variables using hypothesis 
testing  

[AP] 

C009.4 Identify decision variables that involve uncertainty and apply 
linear programming techniques to solve the variables 

[AN] 

C009.5 Perform statistical analysis and apply management science 
techniques to make decisions. 

[E] 

Course Contents: 
Data Analysis & Decision Making: Introduction to Data Analysis and Decision Making, 
Describing the Distribution of a Single Variable, Finding Relationships among Variables, 
Probability and Probability Distributions, Decision Making under Uncertainty, Decision 
Analysis, Decision Support Systems, Predictive Analytics. 
 
Statistical Inference: Data Description - Graphical presentation of data - Numerical 
description of data, Nature and uses of forecasts – An overview of forecasting techniques - 
Defining the forecasting problem – methods of forecasting, qualitative and quantitative 
forecasting – Time series data and model Hypothesis Testing, Regression analysis: Time 
Series Analysis, Statistical Reporting, Advanced Data Analysis, Data Mining, Structural 
Equation Modeling, Cluster Analysis, Analysing Data With Correspondence Analysis, 
Introduction to Machine learning. 
 
Applications: Importing data into excel, analysis of variance and experimental design. R tool 
machine learning algorithm tools: SAS Eminer, Tableau public tool – Data visualization tool:  
SPSS, OTA analytics, Role of Data Analytics in Product Design and Inventory and Database 
Management, Behavioural Data Analytics, Introduction to Big Data Analytics 

Total 45 Periods 
Text Books: 

1 Albright, S. C., Winston, W. L., Zappe, C. J., & Broadie, M. N.  “Data analysis and 
decision making (Vol. 577)”. South-Western/Cengage Learning Press, 2019 

2 Hamburg, M., and P. Young. Fort Worth, “Statistical Analysis for Decision Making”, 
TX: Dryden Press, 2021. 

3 Regi Mathew., “Business Analytics for Decision Making”, First Edition| By Pearson, 
2020 
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Reference Books: 

1 S. Christian Albright , Wayne Winston , Christopher Zappe, ”Data Analysis and 
Decision Making with Microsoft Excel (with CD-ROM, InfoTrac, and Decision Tools 
and Statistic Tools Suite)”, South-Western College Publishing, 2020. 

2 Aczel Amir, Sounder pandian, Jayvel, “Complete Business Statistics”, 6th Edition, 
Tata McGraw Hill, 2017. 

Online Resources: 
1 www.coursera.org 
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22ME011 PRODUCT LIFECYCLE MANAGEMENT 3/0/0/3 

Nature of Course Theory  

Pre-requisites CAD/CAM laboratory 
Course Objectives: 

1 To acquire knowledge on the principles, best practices, current advancements 
and applications of Product Life cycle Management. 

2 To study all the aspects of a product’s life cycle from “design phase” to “end of 
life phase”. 

3 To understand and experience effective integration of PLM technologies into 
product development process that provides competitive advantage to industries 
of various sectors to deliver innovative products. 

Course Outcomes: 
Upon completion of the course, students shall have ability to 

C011.1 
Familiarize with the fundamentals of the product lifecycle and 
thus acquire the capability to apply them.                                                                                   

[U] 

C011.2 
Recall the methods and technologies for adopting PLM 
strategies.  

[U] 

C011.3 
Manage and analyze the challenges in different stages of 
product development. 

[AN] 

C011.4 
Apply the tools/techniques of product life cycle management 
to industrial problems. 

[AP] 

C011.5 
Apply digital manufacturing framework in product 
development process with business considerations. 

[AP] 

Course Contents: 

Motivation and Introduction: Product Lifecycle -Definition, Need and Overview; Elements; 
Stages; Corporate Challenges; E-Commerce -B To B, B ToC Forms of Business, Extended 
Enterprise, Product Data Management -CIM Data, PDM Functions, Definition and 
Architectures of PDM Systems, Information Flow Model in Product Development, 
Engineering Bill of Materials and Manufacturing Bill of Materials. 
 
Product Development Process and Methodologies: Integrated Product development 
process Conceive – Specification, Concept design, Design - Detailed design, Validation and 
analysis, Concurrent engineering - work structuring and team Deployment, Product Modeling 
- Definition of concepts - Fundamental issues - Role of Process chains and product models, 
Value engineering in product design. Introduction to product design tools - Computer 
Aided Design, DFM, DFA, Ergonomics in product design, Product launch & engineering 
change, Sustainable design. 
 
Enabling Technologies and Recent Advancements: Business Process Reengineering; 
Enterprise Resource Planning; Managing a design project; Introduction to Digital 
Manufacturing; Applications of soft computing in product development process; PLM 
Software overview; Use of visualization in several stages of lifecycle – Case studies. 

Total 45 Periods 
Text Books: 

1 Uthayan Elangovan, “Product Lifecycle Management (PLM): A Digital Journey 
Using Industrial Internet of Things (IIoT)”, CRC Press; 1st edition July 9, 2020. 

2 John Stark, “Product Lifecycle Management: 21 Century Paradigm for Product 
Realisation”, 2nd Edition Springer Publisher, 2011. 

3 Grieves Michael, Product Lifecycle Management- Driving the Next Generation of 
Lean Thinking, McGraw-Hill, 2006. 
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Reference Books: 

1 Kevin Roebuck, Product Lifecycle Management (PLM): High-impact Strategies 
– What You Need to Know: Definitions, Adoptions, Impact, Benefits, Maturity, 
Vendors, Emereo, 2020. 

2 Ohn Stark, Product Lifecycle Management: 21st Century Paradigm for Product 
Realisation, Springer Publisher, 2020 

Web Resources: 
1 https://nptel.ac.in/courses/110104070/9 
2 https://nptel.ac.in/courses/110/104/110104084/ 
3 https://nptel.ac.in/courses/112107217/2 

 
 

 
 
 
 
 
 
 
 
 
 
 
 


