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DEPARTMENT OF MECHANICAL ENGINEERING 

(Batch 2023-2027) 

 
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 centers 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 
software 

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 

PEO 4 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 23MA101 Mathematics I 3/1/0 4 4 40/60 BSC 

2 23EE113 

Fundamentals of 
Electrical and 
Electronics 
Engineering 

2/1/0 3 3 40/60 ESC 

3 23TA101 Heritage of Tamils 1/0/0 1 1 40/60 HSMC 

4 23PS101 Physical Science 4/0/0 4 4 40/60 BSC 

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

5 23ME101 Engineering Drawing 1/0/4 5 3 50/50 ESC 

6 23CS101 
Problem Solving using 
C++ 

1/0/4 5 3 50/50 ESC 

Practical (Internal 60 Marks & External 40 Marks) 

7 23EE115 

Fundamentals of 
Electrical and 
Electronics 
Engineering 
Laboratory 

0/0/2 2 1 60/40 ESC 

8 23PS102 
Physical Science 
Laboratory 

0/0/4 4 2 60/40 BSC 

Mandatory Course (Internal 100 Marks) 

9 23MC101 
Mandatory Course – I 
(Induction 
Programme) 

1 WEEK  100/0 MC 

TOTAL 28 21 900  

 
 

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 23ME201 
Engineering 
Mechanics 

3/0/0 3 3 40/60 PCC 

2 23ME202 Industrial Metallurgy 3/0/0 3 3 40/60 BSC 

3 23MA204 
Calculus and Fourier 
Series 

3/1/0 4 4 40/60 BSC 

4 23TA201 
Tamils and 
Technology 

1/0/0 1 1 40/60 HSMC 
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Theory with Practical (Internal 50 Marks & External 50 Marks) 

5 23EN101 
Oral and Written 
Communication 
Skills 

2/0/2 4 3 50/50 HSMC 

6 23IT211 
Introduction to 
Python Programming 

1/0/4 5 3 50/50 ESC 

7 23CD201 
Database 
Management 
System 

1/0/4 5 3 50/50 ESC 

Mandatory Course (Internal 100 Marks) 

8 23MCZZZ Mandatory Course-II 2/0/0 2 0 100/0 BSC 

TOTAL 27 20 800  

 
 
 

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 23ME301 
Applied 
Thermodynamics 

3/1/0 4 4 40/60 PCC 

2 23ME302 
Mechanics of 
Deformable Solids 

3/1/0 4 4 40/60 PCC 

3 23MA303 Numerical methods  3/1/0 4 4 40/60 BSC 

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

4 23ME303 
Manufacturing 
Practices Workshop 

1/0/4 5 3 50/50 BSC 

5 23CS311 
Fundamentals of Java 
Programming 

1/0/4 5 3 50/50 ESC 

Practical (Internal 60 Marks & External 40 Marks) 

6 23ME304 
Strength of Materials 
Laboratory 

0/0/2 2 1 60/40 PCC 

7 23ME305 
Design Thinking and 
Idea Lab 

0/0/2 2 1 60/40 ESC 

Mandatory Course (Internal 100 Marks) 

8 23MCZZZ Mandatory Course-III 2/0/0 2 0 100/0 MC 

TOTAL 28 20 800  
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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 23ME401 
Measurements and 
Metrology 

3/0/0 3 3 40/60 PCC 

2 23ME402 
Kinematics and 
Dynamics of 
Machines 

3/1/0 4 4 40/60 PCC 

3 23ME403 
Fluid Mechanics and 
Hydraulic Machines 

3/1/0 4 4 40/60 PCC 

4 23ME404 
Heat Transfer and 
Thermal Machines 

3/1/0 4 4 40/60 PCC 

5 23GE301 
Universal Human 
Values 

3/0/0 3 3 40/60 HSMC 

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

6 23ME405 
Manufacturing 
Technology 

3/0/2 5 4 50/50 PCC 

Practical (Internal 60 Marks & External 40 Marks) 

7 23ME406 
Thermal and Fluid 
Mechanics 
Laboratory 

0/0/2 2 1 60/40 PCC 

8 23ME407 
Metrology and 
Dynamics Laboratory 

0/0/2 2 1 60/40 PCC 

Mandatory Course (Internal 100 Marks) 

9 23MCZZZ 
Mandatory Course-
IV 

2/0/0 2 0 100/0 MC 

TOTAL 29 24 900  

 
 
 

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 23ME501 
Machine Element 
Design 

3/1/0 4 4 40/60 PCC 

2 23MEZZZ Professional Elective-I 3/0/0 3 3 40/60 PEC 

3 23XXZZZ 
Open / Emerging / 
Industrial Elective- I 

3/0/0 3 3 40/60 OEC 

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

4 23ME502 Vehicle Technology 3/0/2 5 4 50/50 PCC 

5 23ME503 
Mechatronics and 
Robotic Control 

3/0/2 5 4 50/50 PCC 
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Systems 

6 23ME504 
AI for Mechanical 
Engineers 

3/0/2 5 4 50/50 PCC 

Mandatory Course (Internal 100 Marks) 

7 23MCZZZ Mandatory Course - V 1/0/0 1 0 100/0 MC 

TOTAL 26 22 700  

 
 
 

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 23ME601 
Applied Data 
Analytics 

3/0/0 3 3 40/60 ESC 

2 23ME602 
Production and 
Operation 
Management 

3/1/0 4 4 40/60 HSMC 

3 23ME603 
Product Innovation 
and Entrepreneurship 

3/0/0 3 3 40/60 ESC 

4 23XXZZZ 
Open / Emerging/ 
Industrial Elective- II 

3/0/0 3 3 40/60 OEC 

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

5 23ME604 
Computer Aided 
Design and Analysis 

3/0/2 5 4 50/50 PCC 

6 23ME605 Smart Factory 3/0/2 5 4 50/50 PCC 

Mini Project (Internal 60 Marks & External 40 Marks) 

7 23ME606 Prototype Lab 0/0/2 2 1 60/40 PRJ 

TOTAL 25 22 700  

 
 
 

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 23XXZZZ 
Open / Emerging/ 
Industrial Elective- III 

3/0/0 3 3 40/60 OEC 

2 
23XXZZZ Professional Elective 

– II 
3/0/0 3 3 40/60 PEC 

3 
23XXZZZ Professional Elective 

– III 
3/0/0 3 3 40/60 PEC 

4 
23XXZZZ Professional Elective 

- IV 
3/0/0 3 3 40/60 PEC 
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5 
23XXZZZ Professional Elective 

- V 
3/0/0 3 3 40/60 PEC 

Project & Internship (Internal 60 Marks & External 40 Marks) 

6 23ME701 Project Phase-I 0/0/6 6 3 60/40 PRJ 

7 23ME702 Internship 28 Days  2 100/0 INT 

TOTAL 21 20 700  

 
 
 

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 23ME801 Project Phase-II 0/0/24 24 12 60/40 PRJ 

TOTAL 24 12 100  

 
 

SCHEME OF CREDIT DISTRIBUTION – SUMMARY  

S.No. Stream 
Credits/Semester 

C % 
 

I II III IV V VI VII VIII  

1 
Humanities & Social 
Sciences Including 
Management (HSMC) 

1 4 - 3 - 4 - - 12 7.41 
 

2 Basic Sciences (BSC) 10 7 7 - - - - - 24 14.81  

3 
Engineering Sciences 
(ESC) 

10 6 4  4 6 - - 30 18.52 
 

4 Professional Core (PCC) - 3 9 21 12 8 - - 53 32.72  

5 
Professional Electives 
(PEC) 

- - - - 3  12 - 15 9.26 
 

6 
Open/Emerging/Industry 
(OEC) 

- - - - 3 3 3 - 9 5.56 
 

7 Project Work (PROJ) - - - - - 1 5 12 18 11.11  

8 
Mandatory Course (MC) 
/ Spoken Hindi 

- - - - - - - - - - 
 

Total 21 20 20 24 22 22 20 12 161 100  
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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* 12 

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

29* 24 

3. 

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

27* 30 

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

58* 53 

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

9* 15 

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

9* 9 

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

16* 18 

8. Mandatory Courses (MC)  Non-credit  

Total 160 161 
*Minor Variations is allowed as per need of the respective disciplines 

 

 

HUMANITIES & SOCIAL SCIENCES INCLUDING MANAGEMENT (12 Credits) 

S.No 
Course 
Code 

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

C Int/Ext Cat. 

1. 23TA101 Heritage of Tamils 1/0/0 1 1 40/60 HSMC 

2. 23EN101 
Oral and Written Communication 
Skills 

2/0/2 4 3 50/50 HSMC 

3. 23TA201 Tamils and Technology 1/0/0 1 1 40/60 HSMC 

4. 23GE301 Universal Human Values 3/0/0 3 3 40/60 HSMC 

5. 23ME602 
Production and Operation 
Management 

3/1/0 4 4 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 Int/Ext Cat. 

1.  23MA101 Mathematics I 3/1/0 4 4 40/60 BSC 

2.  23ME202 Industrial Metallurgy 3/0/0 3 3 40/60 BSC 

3.  23MA204 Calculus and Fourier Series 3/1/0 4 4 40/60 BSC 

4.  23PS101 Physical Science 4/0/0 4 4 40/60 BSC 

5.  23PS102 Physical Science Laboratory 0/0/4 4 2 60/40 BSC 

6.  23MA303 Numerical methods 3/1/0 4 4 40/60 BSC 

7.  23ME303 Manufacturing Practices Workshop 1/0/4 5 3 50/50 BSC 

 
 
 

ENGINEERING SCIENCE COURSES (30 Credits) 

S.No 
Course 
Code 

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

C Int/Ext Cat. 

1.  23EE113 
Fundamentals of Electrical and 
Electronics Engineering 

2/1/0 3 3 40/60 ESC 

2.  23ME101 Engineering Drawing 1/0/4 5 3 50/50 ESC 

3.  23CS101 Problem Solving using C++ 1/0/4 5 3 50/50 ESC 

4.  23EE115 
Fundamentals of Electrical and 
Electronics Engineering 
Laboratory 

0/0/2 2 1 50/50 ESC 

5.  23IT211 
Introduction to Python 
Programming 

1/0/4 5 3 50/50 ESC 

6.  23CD201 Database Management System 1/0/4 5 3 50/50 ESC 

7.  23CS311 
Fundamentals of Java 
Programming 

1/0/4 5 3 50/50 ESC 

8.  23ME305 Design Thinking and Idea Lab 0/0/2 2 1 50/50 ESC 

9.  23ME503 
Mechatronics and Robotic Control 
Systems 

3/0/2 5 4 50/50 ESC 

10.  23ME601 Applied Data Analytics 3/0/0 3 3 40/60 ESC 

11.  23ME603 
Product Innovation and 
Entrepreneurship 

3/0/0 3 3 40/60 ESC 
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PROFESSIONAL CORE COURSES (62 Credits) 

S.No 
Course 
Code 

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

C Int/Ext Cat. 

1.  23ME201 Engineering Mechanics 3/0/0 3 3 40/60 PCC 

2.  23ME301 Applied Thermodynamics 3/1/0 4 4 40/60 PCC 

3.  23ME302 Mechanics of Deformable Solids 3/1/0 4 4 40/60 PCC 

4.  23ME304 Strength of Materials Laboratory 0/0/2 2 1 50/50 PCC 

5.  23ME401 Measurements and Metrology 3/0/0 3 3 40/60 PCC 

6.  23ME402 
Kinematics and Dynamics of 
Machines 

3/1/0 4 4 40/60 PCC 

7.  23ME403 
Fluid Mechanics and Hydraulic 
Machines 

3/1/0 4 4 40/60 PCC 

8.  23ME404 
Heat Transfer and Thermal 
Machines 

3/1/0 4 4 40/60 PCC 

9.  23ME405 Manufacturing Technology 3/0/2 5 4 50/50 PCC 

10.  23ME406 
Thermal and Fluid Mechanics 
Laboratory 

0/0/2 2 1 50/50 PCC 

11.  23ME407 
Metrology and Dynamics 
Laboratory 

0/0/2 2 1 50/50 PCC 

12.  23ME501 
Machine Element and System 
Design 

3/1/0 4 4 40/60 PCC 

13.  23ME502 Vehicle Technology 3/0/2 5 4 50/50 PCC 

14.  23ME504 AI for Mechanical Engineers 3/0/2 5 4 50/50 PCC 

15. 5 23ME604 
Computer Aided Design and 
Analysis 

3/0/2 5 4 50/50 PCC 

16. 6 23ME605 Smart Factory 3/0/2 5 4 50/50 PCC 
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PROFESSIONAL ELECTIVE COURSES (15 Credits) 

S.No 
Course 
Code 

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

C 
Int/ 
Ext 

Cat. 

ELECTIVE STREAM I – MODERN MOBILITY SYSTEMS 

1. 23ME901 
Electric and Hybrid Vehicle 
Technology  

3/0/0 3 3 40/60 PEC 

2. 23ME902 Vehicle Dynamics 3/0/0 3 3 40/60 PEC 

3. 23ME903 
Alternate Energy Source for 
Automobiles 

3/0/0 3 3 40/60 PEC 

4. 23ME904 
Automotive Component 
Manufacturing 

3/0/0 3 3 40/60 PEC 

5. 23ME905 Smart and Intelligent Mobility 3/0/0 3 3 40/60 PEC 

6. 23ME906 Drone and UAV Technologies 3/0/0 3 3 40/60 PEC 

ELECTIVE STREAM II - DIGITAL AND ROBOTIC SYSTEMS 

1. 23ME907 Digital Manufacturing  3/0/0 3 3 40/60 PEC 

2. 23ME908 Modern Robotics 3/0/0 3 3 40/60 PEC 

3. 23ME909 Applied Hydraulics and Pneumatics 3/0/0 3 3 40/60 PEC 

4. 23ME910 PLC SCADA 3/0/0 3 3 40/60 PEC 

5. 23ME911 Immersive Technologies 3/0/0 3 3 40/60 PEC 

6. 23ME912 Farm Automation 3/0/0 3 3 40/60 PEC 

ELECTIVE STREAM III - ADVANCED MATERIALS AND MANUFACTURING SYSTEMS 

1. 23ME913 Composite and Smart Materials 3/0/0 3 3 40/60 PEC 

2. 23ME914 Advanced Manufacturing Techniques 3/0/0 3 3 40/60 PEC 

3. 23ME915 Failure Analysis and NDT Techniques 3/0/0 3 3 40/60 PEC 

4. 23ME916 Green and Sustainable Manufacturing 3/0/0 3 3 40/60 PEC 

5. 23ME917 Additive Manufacturing 3/0/0 3 3 40/60 PEC 

6. 23ME918 Nano Materials 3/0/0 3 3 40/60 PEC 

ELECTIVE STREAM IV – THERMAL SYSTEM AND ENERGY TECHNOLOGY 

1. 23ME919 Power Plant Engineering  3/0/0 3 3 40/60 PEC 

2. 23ME920 Bioenergy Conversion Technologies 3/0/0 3 3 40/60 PEC 

3. 23ME921 Gas Dynamics and Jet Propulsion 2/1/0 3 3 40/60 PEC 

4. 23ME922 
Heating, Ventilation and Air-
Conditioning Systems 

3/0/0 3 3 40/60 PEC 

5. 23ME923 Renewable Energy Technologies 3/0/0 3 3 40/60 PEC 

6. 23ME924 
Energy Storage and Thermal 
Management 

3/0/0 3 3 40/60 PEC 

ELECTIVE STREAM V – ADVANCED DESIGN AND COMPUTATIONAL ENGINEERING 

1. 23ME925 Finite Element Analysis 3/0/0 3 3 40/60 PEC 

2. 23ME926 Computational Fluid Dynamics  3/0/0 3 3 40/60 PEC 
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3. 23ME927 
Theory on Computation and 
Visualization 

3/0/0 3 3 40/60 PEC 

4. 23ME928 Computational Bio-Mechanics 3/0/0 3 3 40/60 PEC 

5. 23ME929 Computer Aided Engineering 3/0/0 3 3 40/60 PEC 

6. 23ME930 
Machine Learning for Intelligent 
Systems 

3/0/0 3 3 40/60 PEC 

ELECTIVE STREAM VI – DIVERSIFIED COURSES / HONORS (18 Credits) 

1. 23ME931 Product Life Cycle Management 3/0/0 3 3 40/60 PEC 

2. 23ME932 Non-traditional Machining Processes 3/0/0 3 3 40/60 PEC 

3. 23ME933 Design of Transmission System 3/0/0 3 3 40/60 PEC 

4. 23ME934 
Design for Manufacturing and 
Assembly 

3/0/0 3 3 40/60 PEC 

5. 23ME935 Surface Engineering 3/0/0 3 3 40/60 PEC 

6. 23ME936 Product Design and Development 3/0/0 3 3 40/60 PEC 

ELECTIVE STREAM - ENGINEERING MANAGEMENT 

1. 23ME937 Lean Six Sigma 3/0/0 3 3 40/60 HSMC 

2. 23ME938 
Industrial Layout, Safety and 
Production Management 

3/0/0 3 3 40/60 HSMC 

3. 23ME939 
Engineering Management and 
Financial Accounting 

3/0/0 3 3 40/60 HSMC 

4. 23ME940 Supply Chain Management 3/0/0 3 3 40/60 HSMC 

5. 23ME941 Operations Research 3/0/0 3 3 40/60 HSMC 

6. 23ME942 
Principles of Management and 
Industrial Psychology 

3/0/0 3 3 40/60 HSMC 

 
 

OPEN ELECTIVES FOR OTHER BRANCH STUDENTS 

S.No 
Course 
Code 

Course Title 
L/T/

P 
Contact 
hrs./Wk. 

C 
Int/ 
Ext 

Cat. 

1. 23ME001 Industrial Safety 3/0/0 3 3 40/60 OEC 

2. 23ME002 MEMS/NEMS 3/0/0 3 3 40/60 OEC 

3. 23ME003 Total Quality Management 3/0/0 3 3 40/60 OEC 

4. 23ME004 Product Development 3/0/0 3 3 40/60 OEC 

5. 23ME005 Principles of Additive Manufacturing 3/0/0 3 3 40/60 OEC 
6. 23ME006 Technology Management 3/0/0 3 3 40/60 OEC 
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EMERGING ELECTIVE COURSES 

S.No 
Course 
Code 

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

. 
C 

Int/ 
Ext 

Cat. 

1. 23ME007 Advances in Control Systems  3/0/0 3 3 40/60 EEC 

2. 23ME008 
Micro Processors and 
Applications 

2/0/2 4 3 40/60 EEC 

3. 23ME009 
MEMS Devices - Design and 
Fabrication 

3/0/0 3 3 40/60 EEC 

4. 23ME010 Society 5.0 3/0/0 3 3 40/60 EEC 

5. 23ME011 
Internet of Things for Mechanical 
Engineers 

2/0/2 4 3 40/60 EEC 

6. 23ME012 
Expert System and Machine 
Learning 

3/0/0 3 3 40/60 EEC 

 
 

MINORS – LIST OF COURSES (18 Credits) 

S.No 
Course 
Code 

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

. 
C 

Int/ 
Ext 

Cat. 

1. 23ME905 Smart and Intelligent Mobility 3/0/0 3 3 40/60 PEC 

2. 23ME908 Modern Robotics 3/0/0 3 3 40/60 PEC 

3. 23ME917 Additive Manufacturing 3/0/0 3 3 40/60 PEC 

4. 23ME923 Renewable Energy Technologies 3/0/0 3 3 40/60 PEC 

5. 23ME931 Product Life Cycle Management 3/0/0 3 3 40/60 PEC 

6. 23ME936 Product Design and Development 3/0/0 3 3 40/60 PEC 

7. 23ME938 
Industrial Layout, Safety and 
Production Management 

3/0/0 3 3 40/60 PEC 

8. 23ME940 Supply Chain Management 3/0/0 3 3 40/60 PEC 

 
 

PROJECT WORK (16 Credits) 

S.No 
Course 
Code 

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

C Int/Ext Cat. 

1. 23ME605 Prototype Lab 0/0/2 2 1 60/40 PROJ 

2. 23ME701 Project Phase-I 0/0/6 6 3 60/40 PROJ 

3. 23ME801 Project Phase-II 0/0/24 24 12 60/40 PROJ 
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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 
SYSTEMS 

Vertical IV 
 

THERMAL SYSTEM 
AND ENERGY 
TECHNOLOGY 

Vertical V 
 

COMPUTATIONAL 
ENGINEERING 

Vertical VI 
 

DIVERSIFIED 
COURSES GROUP 

Electric and Hybrid 
Vehicle Technology 

Digital Manufacturing 
Composite and 
Smart Materials 

Power Plant 
Engineering 

Finite Element Analysis 
Product Life Cycle 
Management 

Vehicle Dynamics Modern Robotics 
Advanced 
Manufacturing 
Techniques 

Bioenergy 
Conversion 
Technologies 

Computational Fluid 
Dynamics 

Non-traditional 
Machining Processes 

Alternate Energy 
Source for 
Automobiles 

Applied Hydraulics 
and Pneumatics 

Failure Analysis and 
NDT Techniques 

Gas Dynamics and 
Jet Propulsion 

Theory on Computation 
and Visualization 

Design of 
Transmission System 

Automotive 
Component 
Manufacturing 

PLC SCADA 
Green and 
Sustainable 
Manufacturing 

Heating, Ventilation 
and Air-Conditioning 
Systems 

Computational Bio-
Mechanics 

Design for 
Manufacturing and 
Assembly 

Smart and Intelligent 
Mobility 

Immersive 
Technologies 

Additive 
Manufacturing 

Renewable Energy 
Technologies 

Computer Aided 
Engineering 

Surface Engineering 

Drone and UAV 
Technologies 

Farm Automation Nano Materials 
Energy Storage and 
Thermal 
Management 

Machine Learning for 
Intelligent Systems 

Product Design and 
Development 
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INTERN (2 Credits) 

S.No 
Course 
Code 

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

C 
Int/ 
Ext 

Cat. 

1. 23ME702 Internship  28 Days 2 100/0 PROJ 

 

 

VALUE ADDED COURSES 
(Based on student’s interest) 

S.No Course Code Course Title Sem 

1. 23VA500 Fusion 360 - Autodesk III 

2. 23VA501 
Design and Development of Drone - AVPL 
International, Haryana  

IV 

3. 23VA502 Certificate in Internet of Things (IoT) - AICRA V 

4. 23VA503 CATIA -Harita TVS VI 

5. 23VA504 Titan LeAP - COINDIA VII 
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MANDATORY COURSES (Non-Credits) 
(Courses conducted either by internal faculty or through MOOCs) 

S.No 
Course 
Code 

Course Title L/T/P 

Conta
ct 

hrs./
Wk. 

C 
Int/ 
Ext 

Cat
. 

1.  23MC101 Induction Program 1 Week 0 - MC 

2.  23MC102 Environmental Sciences 2/0/0 2 0 - MC 

3.  23MC103 Soft Skills 2/0/0 2 0 - MC 

4.  23MC104 
Management Organizational 
Behavior 

2/0/0 2 0 - MC 

5.  23MC105 General Aptitude 2/0/0 2 0 - MC 

6.  23MC106 Life Skills and Ethics 2/0/0 2 0 - MC 

7.  23MC107 Stress Management 2/0/0 2 0 - MC 

8.  23MCC01 Indian Constitution 2/0/0 2 0 - MC 

9.  23MC109 
Essence of Indian Traditional 
Knowledge 

2/0/0 2 0 - MC 

10.  23MC110 Biology  2/0/0 2 0 - MC 

11.  23MC500 Sports and Yoga 2/0/0 2 0 - MC 

 
 

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 

 
 
 
 
 



 

 Sri Krishna College of Engineering and Technology Batch: 2023-2027 

 

 

 

19Page B.E – Mechanical Engineering 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
SEMESTER – V 
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23ME501 MACHINE ELEMENT DESIGN  3/1/0/4 

Nature of Course Analytical 
Pre-Requisites Mechanics of Deformable Solids, Mechanics of Machines 

Course Objectives: 
1 To analyze stresses in machine components and apply failure theories for safe 

design. 
2 To design shafts and couplings for strength and rigidity in power transmission. 

3 To design mechanical joints including bolted, welded and riveted connections. 
4 To design energy-storing elements like springs and flywheels for dynamic 

applications. 
5 To recall the selection of bearings and design of gears for efficient mechanical 

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

C501.1 Apply stress analysis techniques to design machine components under 
various loading conditions. 

[AP] 

C501.2 Design and evaluate shafts and couplings for mechanical power 
transmission. 

[AN] 

C501.3 Develop and analyze mechanical joints to ensure structural integrity 
under different loads. 

[AN] 

C501.4 Design and optimize energy-storing elements like springs and 
flywheels for performance efficiency. 

[AN] 

C501.5 Design and analyze suitable bearings and gears based on load 

conditions and operational requirements. 

[AN] 

C501.6 Design and Fabrication of Machine Element model for mechanical 
system 

[C] 

Course Contents: (Usage of PSG Design Data Book has permitted) 

Steady Stresses and Variable Stresses in Machine Members                                   20 
Introduction to the design process, Factors influencing Machine Design, Selection of 
materials based on mechanical properties, Preferred numbers, Fits and Tolerances, Direct, 
Bending and torsional stress equations, Impact and Shock loading, Calculation of principle 
stresses for various load combinations, Eccentric Loading, Curved Beams, Crane Hook, 
Factor of safety, Theories of failure, Design based on strength and stiffness, Stress 
concentration, Design for variable loading. 
 
Design of Shafts Couplings Springs and Flywheels                                            20 
Design of Solid and Hollow shafts based on strength, rigidity and fatigue, Keys, Introduction 
to Keys, Design of Rigid and flexible couplings (Muff, Split-Muff, and Flange). Various types 
of springs, Design of helical springs, Leaf springs for Automobiles, Flywheels considering 
stresses in rims and arms for engines and punching machines. 
 
Design of Fasteners Bearings and Gears                                                                   20 
Threaded Fasteners, Bolted Joints including Eccentric Loading, Knuckle Joints, Welded 
Joints including eccentric loading, Riveted Joints (Failure Types), Theory of bonded joints. 
Introduction to Bearings and its Classification, Selection of Bearings, Bearing lifetime, 
Sommerfeld Number, Design of Hydrodynamic journal bearings, Introduction to Gear and its 
classification, Design of Spur and Helical gears 

Total 60 Periods 
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Text Books: 

1 Bhandari V B, “Design of Machine Elements”, 5th Edition, Tata McGraw-Hill Book 
Co, 2020. 

2 Joseph Shigley, Richard G. Budynas and J. Keith Nisbett “Mechanical Engineering 
Design”, 10th Edition, Tata McGraw-Hill, 2017. 

3 Robert C Juvinall and Kurt M. Marshek, “Fundamentals of Machine component 
design”, 6th Edition, Wiley, 2020 

Reference Books: 
1 R.S. Khurmi and J.K.Gupta, “A Text Book of Machine Design", S.Chand 

Publications, 2019. 
2 William Cawthorne Unwin “The elements of machine design” Norderstedt Hanse 

books, GmbH, 2017 
3 HG Patil , SC Pilli, RR Malagi MS Patil, “Elements of machine design”, IK 

International, 1st edition, 2019. 
Web References: 

1 https://nptel.ac.in/courses/112105124/5 
2 https://www.coursera.org/learn/machine-design1  
3 https://www.machinedesignonline.com/ 

4 https://www.udmey.com/course/machine-element-design-basics 
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23ME502 VEHICLE TECHNOLOGY 3/0/2/4 

Nature of Course Theory 

Pre-Requisites Applied Thermodynamics 

Course Objectives: 

1 To enable the students to understand the working of various engine and 
their systems 

2 To impart knowledge about engine emission control techniques and 
alternate energy source.  

3 To enable the students to learn recent technological development in 
autotronics and transmission line  

4 To recall the mechanism of various vehicle control systems. 

5 To assist the students to design and fabricate the vehicle components. 

Course Outcomes: 

Upon completion of the course, students shall have ability to 

C502.1 Explicit the basic concepts of engine and their technology [U] 

C502.2 Explore the emission control techniques and alternate energies 

used in automobiles 

[AP] 

C502.3 Survey the various vehicle autotronics and transmission lines [AP] 

C502.4 Recollect the various vehicle control systems [AP] 

C502.5 Design and analyse the components of an automotive system. [C] 

Course Contents: 

Engine Technology                                                                                              15 

Vehicle chassis layout and types – aerodynamic resistance and force – engine major 

components –IC engines working, Combustion process - an overview of cooling, 

lubrication and fuel supply system, MPFI, CRDI - GDI engine, VCR engine - 

supercharging and turbo charging. On-Board Diagnostic - II. Engine Emission Control: 

An overview, BS-VI Phase 2 emission norms, EGR, SCR, catalytic converter. Alternate 

Energy Source: Overview, CNG engine, electric vehicle, hybrid vehicle, hydrogen fuel 

cell.  

 

Autotronics and Transmission System                                                             15 

Vehicle electrical major circuits - various sensors and actuators. Transmission Lines: 

Power train: Clutch, diaphragm clutch, multi plate clutch, centrifugal - gear box, 

synchromesh gear box, automatic gearbox, AMT, CVT- gear changing mechanisms. 

Drive Line: Universal joints and propeller shaft types Final Drive: rear axle - Differential 

unit, limited slip differential.  

 

Vehicle Control Systems                                                                                     15 

Steering System: Front axle - Ackermann principle, wheel geometry - electronic power 

steering systems Suspension system: coil spring, leaf spring, shock absorber, air 

suspension, hydro assisted suspension, electronic control suspension system. Brake 

system: hydraulic drum brake, disc brake, air brake, power assisted brake, ABS - 

Wheels and Tyres: Types of wheels, tyres and tubes.  
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Lab Component 

 

S. 

No 
List of Experiments 

CO 

Mapping 
RBT 

1 Analyze Valve Events in a 4-Stroke Engine and Their 

Influence on Efficiency Using a Cutaway Model 
C502.1 [AN] 

2 Performance test on a Twin cylinder diesel engine with 

Electrical dynamometer. 
C502.3 [AP] 

3 Performance and combustion test on computerized 

Kirloskar engine with eddy current dynamometer. 
C502.3 [AP] 

4 Disassembly and Reassembly of petrol / diesel Engine. C502.4 [AP] 

5 Disassembly and Reassembly of clutch assembly and 

analyze the mechanism for effective power transfer 
C502.4 [AP] 

6 Disassembly and Reassembly of gear box with    

calculate the gear ratio        
C502.4 [AP] 

7 Disassembly and Reassembly of steering systems with 

backlash adjustment.                                     
C502.4 [AP] 

8 Disassembly and Reassembly of disc brake system 

with brake bleeding 
C502.4 [AP] 

9 Disassembly and Reassembly of electric vehicle 

components with range performance testing.  
C502.4 [AP] 

10 Capstone project work on Vehicle design and 

fabrication 
C502.5 [C] 

 

Total (Theory and Lab) 75 Periods 

Text Books: 
1 Anil chhikara, "Automobile engineering”, Vol. 1&2, Tech India Publications, 

New Delhi,4th edition, 2022. 
2 Kirpal Singh, “Automobile Engineering”, Vol. 1&2, Standard Publishers, 

Delhi,15th edition, 2023. 
3 J. Y. Wong, Theory of Ground Vehicles, Publisher: Wiley, 5th Edition, 2022. 

4 James D. Halderman, Automotive Technology: Principles, Diagnosis, and 
Service, Pearson Publisher, 6th Edition, 2020). 

Reference Books: 
1 Crouse and Anglin, “Automotive Mechanics”, McGraw Hill Education, 11th 

edition, 2022. 
2 Julian Happian-Smith “Introduction to Modern Vehicle Design”, Publisher: 

Society of Automotive Engineers Inc, 2021. 
3 Er.R.K. Rajput, “A Textbook of Automobile Engineering”, Laxmi 

Publications, New Delhi, 2021  
4 K.U. Siddiqui, A Textbook of Automobile Engineering, New Age 

International (P) Ltd., Publishers, 2023. 

Web References: 
1 https://www.tatatechnologies.com/us/solutions/i-get-it-online-training-

platform/ 
2 https://onlinecourses.nptel.ac.in/noc20_de06/preview 
3 https://www.coursera.org/specializations/autonomous-vehicle-engineering 

4 https://www.edx.org/learn/automotive-engineering 
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23ME503 MECHATRONICS AND ROBOTIC CONTROL SYSTEMS 3/0/2/4 

Nature of Course Theory & Practical Application 
Pre-Requisites Fluid Mechanics & Hydraulic Machines 
Course Objectives: 

1 To provide students with a comprehensive understanding of the sensors. 
2 To familiarize commonly used actuators in mechatronic systems. 
3 To explore various types of robot configurations and gain an understanding of 

their applications across various industries. 
4 To learn how to design machine control systems and to apply these designs to 

real-world engineering problems. 

5 To learn how to simulate machine control systems using specialized software 
tools. 

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

C503.1 Recognize mechatronics key elements, and understand how they 
contribute to integrated systems for automation and control in industrial 
applications. 

[U] 

C503.2 Integrate sensors and actuators into a cohesive mechatronic system. [AP] 
C503.3 Integrate robotics with other mechatronic systems for enhanced 

functionality and performance in real-world applications. 
[AP] 

C503.4 Design and implement control systems using PLCs for various 
applications, including simple automation tasks. 

[A] 

C503.5 Design, simulate, and analyze pneumatic and electro-pneumatic 
circuits. 

[C] 

Course Contents: 

Mechatronics approach                                                                                         15 

Definition, Key elements, Mechatronics approach for Design process, Concept of Siemens 

Totally Integrated Architecture. Industrial Networking, HMI systems and Wireless controls. 

Sensors and Actuators: Sensor for motion and position measurement - Force sensor, 

Pressure sensor, Torque sensor, Tactile sensor, Temperature sensor, Ultrasonic sensor, 

Piezoelectric sensor. Application of sensors in modern industry. Pneumatic and hydraulic 

actuators - Electric motors including DC, AC, BLDC, servo and stepper motors - Solenoids 

and relays - Active materials - piezoelectric and shape memory alloys. 

 

Robotics                                                                                                                 15 

Robot configurations - serial and parallel - Denavit–Hartenberg parameters, Manipulators 

kinematics - Rotation matrix, Homogenous transformation matrix - Direct and inverse 

Kinematics for robot position and orientation - Workspace estimation and path planning - 

Robot vision - Motion tracking - Robot programming and control - Industrial robots - Pick 

and place robots, sorting, assembly, welding and inspection. 

 

Machine Controls and Systems                                                                            15 
Microprocessors and their architecture - Memory and peripheral interfacing - Programming 
- Microcontrollers - Programmable Logic Controllers - PLC principle and operation - 
Analog and digital input/output modules - Memory module - Timers, internal relays, 
counters and data handling - Industrial automation systems - Basic PLC programming. 
Basic control concepts - Feedback - Open and closed loop control - Concept of block 
diagrams - P, PI and PID controllers - Tuning the gain of controllers. 
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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. 

C503.2 
[AP] 

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

C503.2 
[AP] 

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

C503.2 
[AP] 

4 Measurement of displacement using LVDT. C503.3 [AP] 

5 
Measurement of torque using Torque Measurement 
device. 

C503.3 
[AP] 

6 Measurement of pressure using bourdon gauge. C503.3 [AP] 

7 
Robot Teaching Using VAL (Versatile Assembly 
Language) - VLab 

C503.3 
[AP] 

8 TCP teaching to Robot. C503.4 [AP] 

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

C503.5 
[C] 

10 
Servomotor control for linear applications using PLC 
programming 

C503.5 
[C] 

 

Total 75 Periods 
Text Books: 

1 William Bolton, “Mechatronics: Electronic Control Systems in Mechanical and 

Electrical Engineering”, 7th Edition, Pearson India, 2023. 

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

3 Indri Marina and Oboe Roberto, “Mechatronics and Robotics: New Trends and 
Challenges”, CRC Press, 2022. 

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

2 https://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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23ME504 AI for Mechanical Engineers 3/0/2/4 

Nature of Course Theory with Practical 

Pre-Requisites Basic Python Programming,  

Engineering Mathematics (Linear Algebra, Probability & Statistics) 

Course Objectives: 

1 To study the role of Artificial Intelligence (AI), Machine learning and Cyber-Physical 
Systems in mechanical systems. 

2 To demonstrate the functions of core CPS technologies. 

3 To develop skills in applying supervised and unsupervised machine learning 
algorithms. 

4 To explore deep learning techniques and their applications. 
5 To familiarize the emerging AI-based technologies. 

Course Outcomes: 

Upon completion of the course, students shall have ability to 

C504.1 
Recognize the core concepts of AI, Machine Learning, and Cyber-

Physical Systems and their relevance in mechanical engineering. 
[U] 

C504.2 
Identify and discuss the role of enabling technologies in Cyber-Physical 

Systems.  
[U] 

C504.3 
Apply various supervised and unsupervised machine learning 

algorithms to address real-world mechanical engineering challenges. 
[AP] 

C504.4 
Interpret the functions, architectural distinctions and appropriate 

applications of ANN, CNN and RNN.  
[AP] 

C504.5 Infer the key characteristics of AI-driven smart systems.  [AN] 

Course Contents: 

Foundations of AI and Cyber-Physical Systems (CPS)                                                      15 

Overview of AI and ML in mechanical engineering – Machine learning and its classifications - AI 

applications in mechanical systems – Keytechnologies empowering artificial intelligence. 

Introduction to CPS - Concept and characteristics of CPS - Cyber-Physical Systems: Architecture 

and layers - Data science and core technologies enabling CPS: sensors, actuators, edge devices 

and Real-Time Operating Systems (RTOS) - Applications of CPS in mechanical systems. 

Intelligent Algorithms for Smart Mechanical Systems                                                        15 

Supervised learning: Linear and Logistic Regression - Polynomial Regression - Support Vector 

Machine (SVM) - K-Nearest Neighbors (KNN) - Decision Tree and Random Forest – Applications. 

Unsupervised learning: K-Means clustering - Hierarchical clustering – Applications. Importance of 

using ML algorithms in predictive maintenance and fault detection. 

Deep Learning and AI-Driven Smart Systems                                                                      15 

Neural Networks: Functions of neural network and its types – Overview of Artificial neural network 

(ANN), Convolution neural network (CNN) and Recurrent neural network (RNN) – Applications. 

AI-Driven Smart Systems: AI in supply chain and manufacturing optimization - Cybersecurity in 

connected systems - AR/VR in mechanical systems and route towards Industry 5.0. 

Lab Component 

S. No List of Experiments CO Mapping 

1.  CPS enabled remote control of mechanical devices using blynk. CO1 

2.  Simulation of sensor-based data acquisition using Tinkercad. CO2 
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3.  Measurement of temperature and humidity using Arduino. CO2 

4.  Cloud based visualization of mechanical system data using 

ThingSpeak. 

CO2 

5.  Write a program for data Manipulation and cleaning using python. CO1 

6.  Build a linear regression model using Scikit-learn to predict student 

scores based on hours studied. 

CO3 

7.  Write a program to demonstrate K-Nearest Neighbors (KNN) 

algorithm using breast cancer Wisconsin dataset in python. 

CO3 

8.  Write a program to demonstrate a decision tree classifier in python 

using the iris data set. 

CO3 

9.  Write a program to implement K-means algorithm in python to 

classify the iris data set. 

CO3 

10.  Write a program for fault detection using Artificial Neural Networks 

(ANNs) in Python with Scikit-learn. 

CO4/CO5 

 

Total 75 Periods 

Text Books: 

1 Stuart Russell and Peter Norvig, "Artificial Intelligence: A Modern Approach," 
Pearson, 2020. 

2 Pedro H. J. Nardelli, “Cyber-physical Systems: Theory, Methodology, and 
Applications”, Wiley-IEEE Press, 2022. 

3 AurelienGeron, “Hands-on machine learning with Scikit-Learn, Keras, and 
TensorFlow: Concepts, tools, and techniques to build intelligent systems”. " O'Reilly 
Media, Inc.", 2022. 

Reference Books: 

1 Ian Goodfellow, YoshuaBengio, and Aaron Courville, "Deep Learning", MIT Press, 

2021.  

2 Radanliev P, De Roure D, Van Kleek M, Santos O, Ani U, “Artificial intelligence in 

cyber physical systems”, AI & society, 2021. 

3 Peter Flach, "Machine Learning: The Art and Science of Algorithms that Make 

Sense of Data", Cambridge University Press, 2022. 

Web References: 

1 https://onlinecourses.nptel.ac.in/noc22_cs56/preview 

2 https://onlinecourses.nptel.ac.in/noc21_cs24/preview 

3 https://ocw.mit.edu/courses/mechanical-engineering 

4 www.coursera.org/specializations/ai-for-mechanical-engineers 
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SEMESTER – VI 
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23ME601 APPLIED DATA ANALYTICS 3/0/0/3 

Nature of Course Theory 

Pre-Requisites Probability and statistics 

Course Objectives: 

1 To introduce data analytics techniques relevant to mechanical engineering 

applications. 

2 To equip students with statistical and machine learning tools for engineering 

problem-solving. 

3 To apply predictive modelling, optimization, and data-driven decision-making 

in mechanical systems. 

4 To prepare students to apply statistical Inference. 

5 To familiarize the real time applications of data analytics. 

Course Outcomes: 

Upon completion of the course, students shall have ability to 

C601.1 Outline the concepts of data analytics, machine learning 
techniques, and their applications in mechanical engineering. 

[U] 

C601.2 Explicit key data analytics techniques such as regression 
analysis, time series modelling, and predictive maintenance in 
mechanical systems. 

[U] 

C601.3 Utilize statistical and machine learning tools to analyze sensor 
data, detect faults, and improve the performance of mechanical 
components. 

[AP] 

C601.4 Examine real-world mechanical engineering problems using data 
analytics to identify patterns, trends, and anomalies for decision-
making. 

[AN] 

C601.5 Assess the effectiveness of data-driven approaches in predictive 
maintenance, fault detection, and reliability engineering, 
recommending optimal solutions based on data insights. 

[E] 

Course Contents: 

Data Analytics                                                                                                         15 

Introduction, Types of Data, Time-series, Data Collection Methods in Mechanical Systems, 

Data Pre-processing, Exploratory Data Analysis (EDA) and Feature Engineering, 

Introduction to Python/R for Data Analytics. Probability Distributions and Their Applications 

in Engineering, Sampling, Distribution of a single variable, Relationship among variables, 

Forecasting Techniques, Hypothesis Testing, Regression Analysis, Time Series Analysis 

for Predictive Maintenance, Statistical Quality Control in Manufacturing 

 

Machine Learning, Data-Driven Fault Detection and Prognostics                     15 

Introduction to Supervised and Unsupervised Learning, Clustering Techniques for 

Mechanical System Optimization, Principal Component Analysis (PCA) for Dimensionality 

Reduction, Case study. Introduction to Fault Detection and Diagnostics (FDD), Condition 

Monitoring Techniques in Mechanical Systems, Simulation-Based Analytics, Digital Twin 

Technology and Real-Time Data Analytics 
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Industrial Applications                                                                                           15 

  Internet of Things (IoT) and Sensor Data Analytics, Data-Driven Decision-Making in 

Manufacturing (Industry 4.0), Artificial Intelligence in Mechanical Engineering Applications, 

Data Visualization and Statistical Reporting for Engineering Insights. 

Total  45 Periods 

Text Books: 

1 Kim, D. S. “Engineering Data Analytics”. Cognella Academic Publishing. 2023. 

2 Albright, S. C., Winston, W. L., Zappe, C. J., &Broadie, M. N. “Data analysis and 

decision making (Vol. 577)”. 2022 

3 Anil M, “Data Analytics”. McGraw Hill Education, 2017 

Reference Books: 

1 Hastie, T., Tibshirani, R., & Friedman, J. The Elements of Statistical Learning: 

Data Mining, Inference, and Prediction, 2nd edition, Springer. 2023. 

2 Raj Kamal and Preethi Saxana, “Big data analytics”, Mcgraw Hill, 2022. 

3 Kumar, U. D. Business Analytics: The Science of Data driver decision making, 

Wiley, 2020 

 

Web References: 

1 https://nptel.ac.in/courses/106/107/106107220/ 

2 https://onlinecourses.nptel.ac.in/noc21_cs69/preview 

3 https://www.udemy.com/course/the-data-analyst-course-complete-data-analyst-

bootcamp/ 

4 https://www.coursera.org/courses=data%20analytics 
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23ME602 PRODUCTION AND OPERATION MANAGEMENT 3/1/0/4 

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

1 To create awareness about the basic industrial engineering concepts.  

2 To apply management principles, basics of quality and statistical quality 
control. 

3 Ability to apply the suitable mathematical technique to solve the practical 
problems 

4 To cultivate awareness of ethical, environmental and economic considerations 
in industrial engineering practices. 

5 To prepare students for life-long learning, innovation, and adaptation to 
evolving industrial technologies and global challenges 

Course Outcomes: 
Upon completion of the course, students shall have ability to 
C602.1 Demonstrate knowledge on fundamental concepts of industrial 

engineering.  
[U] 

C602.2 Apply the quality concepts for continuous improvement.  [AP] 

C602.3 Solve quality related problems in manufacturing using control charts [AN] 

C602.4 Make important business decisions using statistical and analytical 
methods.  

[AP] 

C602.5 Solve the real-world problems using suitable operation research 

techniques. 

[AN] 

Course Contents: 
Industrial Engineering and Management                                                          15  
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                                        15  
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                                                                                 15  
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 
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Text Books: 

1 Alistair Brandon-Jones, Nicola Burgess, Nigel Slack, Operations Management, 

10th Edition Pearson, 2022.  

2 R.B. Chase, F.R. Jacobs and N.J. Aquilano, Operations Management for 
Competitive Advantage, Tata McGraw Hill, 2021. 

3 Adam Jr., Ebert Ronald J, Production and Operations Management, PHI 
Publication, 2020. 

Reference Books: 

1 Chary S.N, Production and Operations Management, TMH Publications, 2022. 
2 Mahadevan. B., Operations Management: Theory and Practice, Pearson, 2018.  
3 Taha H. A., Operations Research, 10th Edition, PHI India, 2019 

Web References: 
1 https://nptel.ac.in/courses/112107146 

2 https://lecturenotes.in/subject/260/strength-of-materials-som 
3 https://archive.nptel.ac.in/courses/110/107/110107141/ 

4 https://www.coursera.org/learn/fia-operations-management 
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23ME603 PRODUCT INNOVATION AND ENTREPRENEURSHIP 3/0/0/3 

Nature of Course Theory 
Pre-Requisites Design Thinking and Idea Lab 
Course Objectives: 

1 To develop an in-depth understanding of product innovation, identifying 
market needs to prototyping and manufacturing. 

2 To recall entrepreneurial principles and develop innovative business models 
that align with market demands. 

3 To equip students with the skills to market products, secure funding, and 
establish sustainable entrepreneurial ventures. 

4 To familiarize the financial supports available in the society.   
5 To inculcate the entrepreneurial thought in the student’s mind set. 

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

C603.1 Examine the market needs and apply creative design thinking 
from product design to testing phase. 

[AP] 

C603.2 Illustrate the role of entrepreneurship in economic development 
and validate the product-market fit. 

[U] 

C603.3 Select the appropriate marketing strategies and the sources of 
funding for start-up ventures. 

[AN] 

C603.4 Develop innovative business models using customer insights, 
value propositions, and low-cost automation. 

[C] 

C603.5 Employ sustainability principles in the venture development 
process to achieve positive social and environmental outcomes. 

[AP] 

Course Contents: 
Product Innovation                                                                                               15 
Definition and significance in competitive markets; Types of innovation - Incremental, 
disruptive, radical, and architectural; Opportunity scanning, market survey, need 
identification and problem definition; Creative design thinking for concept generation; 
Detailed design and prototyping; Functionality and manufacturability; Bill of materials and 
components supply chain; Manufacturing and assembly plan; Product testing and quality 
assurance; Intellectual property rights management. 
 
Entrepreneurship                                                                                                 15 
Role of entrepreneurship in economic development; Entrepreneurial mindset, motivation 
and competencies; Market pull and technology push factors; New product development 
lifecycle; Technology readiness levels; Product-market fit validation; Commercialization 
pathways. Marketing and Finance: Market segmentation and market sizing; Customer 
value proposition; Marketing strategy; Distribution channels and sales network; Funding 
requirement (based on stage); Source of funding for start-up ventures; Financial 
projections and accounting; Startups to scale up financing. 
 
Entrepreneurial Venture Creation                                                                       15 
Sustainable business options and pathways; Business model and business canvas; 
Integration of Low-cost automation with business model; Startups team and business 
partners; Startups ecosystem and stakeholders; Technology business incubators and 
parks; Proposal pitching and agreements; Startups company incorporation; Social impact 
and responsibility. 
Case study: Innovative business plan development for successful entrepreneurship. 

Total  45 Periods 
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Text Books: 

1 Peter F. Drucker, “Innovation and Entrepreneurship”, 1st edition, Harper 
Business, 2020.  

2 Byers, Dorf, and Nelson, Technology Ventures: From Ideas to Enterprise, 
McGraw Hill, 2019. 

3 Donal F Kuratko, Entrepreneurship Theory, Process, Practice, Cengage 
Learning, 2020. 

Reference Books: 
1 S S Khanka, “Creativity and Innovation in Entrepreneurship”, Sultan Chand 

& Sons, 2021. 
2 Steve Blank, “The Startup Owner's Manual”, Wiley, 2020. 
3 Paul Trott, Innovation Management and New Product Development, 4e, 

Pearson, 2022. 
Web References: 

1 https://onlinecourses.nptel.ac.in/noc22_ge03/preview 
2 https://onlinecourses.nptel.ac.in/noc21_mg63/preview 
3 https://onlinecourses.swayam2.ac.in/ntr24_ed05/preview 
4 https://onlinecourses.swayam2.ac.in/imb24_mg32/preview 
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23ME604 COMPUTER AIDED DESIGN AND ANALYSIS 3/0/2/4 

Nature of Course  Theory Cum Practical 

Pre-Requisites Engineering Drawing, Computer Aided Machine Drawing 

Course Objectives: 

1 To familiarize the basic concepts of CAD. 
2 To impart the principles of analysis and its applications in the industries. 

3 To design products and processes at the continuum scale, addressing both 
the theoretical and practical aspects of engineering challenges 

4 To enable the students to understand the principle involved in discretization, 
the purpose of stiffness matrices and force vectors. 

5 To enable the students to apply the concepts of finite element analysis for 
solving engineering problems. 

Course Outcomes: 

Upon completion of the course, students shall have ability to 

C604.1 Transform a conceptual idea into a detailed CAD model using 

geometric modelling techniques. 

[U] 

C604.2 Summarize the governing equations for continuum and 

implementation aspects of FEA. 

[U] 

C604.3 Apply the appropriate element for the given structural problems. [AP] 

C604.4 Solve for stresses, strains and deformation of a structural component 

due to axial load, transverse load and bending 

[AN] 

C603.5 Solve simple structural, thermal and fluid flow problems using 

simulation software. 

[AN] 

Course Contents: 

Computer Aided Design                                                                                              15 

Role of computers in design process; Computer aided design, analysis and 

manufacturing; Computer integrated manufacturing; Popular CAD software used in 

industry; Input and output devices. Transformations: Matrix representation of points, 

lines and planes; 2D transformation for translation, scaling, rotation and reflection; 

Homogeneous representation & concatenation; 3D transformations. 

Finite Element Methods                                                                                              15   

Historical background, application to the continuum, governing equations for continuum, 

discretization, matrix algebra, Rayleigh-Ritz method (Problems on cantilever beam, simply 

supported beam subjected to point load, uniformly distributed load (UDL) and combination 

of both point load and UDL), weighted residual method, finite element software packages - 

advantages and limitations, Introduction to FDM and difference between FEM and FDM. 

 

One Dimensional Elements                                                                                        15 

General procedure of FEM, coordinates and shapes functions, quadratic shape functions, 

Galerkin’s approach-Element stiffness matrices and load vector, finite element equations: 

1D-bar, beam and plane truss elements, Temperature effects. 
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Lab Component 

 

S. 
No 

List of Experiments 
CO 

Mapping 
RBT 

1 3D Modelling and assembly of Connecting rod. C604.1 [U] 
2 3D Modelling and assembly of Pedestal bearing. C604.1 [U] 
3 Stress analysis of L bracket/ Plate with Hole. C604.4 [A] 

4 Stress analysis of axisymmetric component. C604.5 [A] 

5 
Stress analysis in Beam under different loading conditions 
(Point load and UDL) 

C604.5 [A] 

6 
Simulation of Casting Defects in Lightweight Composite 
Molds Using AutoCAST. 

C604.5 [A] 

7 Thermal stress analysis in 2D components. C604.5 [A] 
8 Conductive and convective heat transfer analysis. C604.5 [A] 

9 Simulation of Fused Deposition Modelling (FDM) Process C604.5 [A] 

10 
3D Machining – Toolpath generation for complex 3D 
Shapes suitable for machining on the CNC minimal 
machine 

C604.5 [A] 

 

Total  75 Periods 

Text Books: 

1 Ibrahim Zeid, “Mastering CAD CAM,” Tata McGraw Hill Publishing Co. 2022 

2 Logan D.L, “A First Course in the Finite Element Method”, Thomson Learning, 

Sixth Edition, Cengage learning India pvt ltd, 2023. 

3 Nitin S. Gokhale, “Practical Finite Element Analysis”, Finite to Infinite, 2025 

Reference Books: 

1 C. McMohan and J. Browne, “CAD/CAM Principles,” Pearson Education, 2nd 

Edition, 2020. 

2 Tirupathi R. Chandrupatla and Ashok D. Belugundu, “Introduction to Finite 

Elements in Engineering”, Fifth Edition by Cambridge University, 2022. 

3  Ibrahim Zeid (Author), R Sivasubramanian, “CAD/CAM: Theory and Practice”, 
McGraw Hill, 2014. 

Web References: 

1 https://nptel.ac.in/courses/112102101 

2 https://nptel.ac.in/courses/112104031 

3 https://www.coursera.org/courses?query=cad 

4 https://www.coursera.org/learn/3d-cad-fundamental 
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23ME605 SMART FACTORY 3/0/2/4 

Nature of Course Theory Application 
Pre-Requisites Manufacturing Technology-I (with lab), Manufacturing Technology-II 

(with lab), and Electrical Drives and Microprocessor Laboratory 
Course Objectives: 

1 To introduce the fundamental concepts of manufacturing automation and smart 
factory systems. 

2 To recollect core technologies enabling Industry 4.0. 
3 To recall the basics of IoT. 
4 To develop practical knowledge of integrating IoT, robotics, and automation for 

smart manufacturing. 

5 To familiarize the practical applications IoT, robotics and automation for smart 
manufacturing. 

Course Outcomes: 
Upon completion of the course, students shall have ability to 
C605.1 Recollect key principles of manufacturing automation and Industry 4.0 

technologies 
[U] 

C605.2 Analyze the role of IIoT, sensors, and CPS in smart factory 
environments. 

[AN] 

C605.3 Develop automation workflows using CNC machines, robots, and 
feedback systems. 

[AP] 

C605.4 Integrate digital tools like cloud, analytics, and 3D printing into production 
systems. 

[AP] 

C605.5 Create immersive factory simulations and real-time monitoring solutions 
using AR/VR and Digital Twins. 

[C] 

Course Contents: 
Manufacturing Automation and Industry 4.0                                                               15 
Industrial Revolutions and their evolution; Characteristics of Industry 4.0; Drivers and 
challenges of automation; Automation strategies and levels; Comparison between 
conventional factories and smart factories; Introduction to digitalization. Role of industrial big 
data and predictive analytics in business transformation; Fundamentals of machine learning 
in automated systems. 
 
Technologies for Manufacturing Automation                                                           15 
Industrial Internet of Things (IIoT) and its applications in manufacturing; Cyber-physical 
systems and their role in smart production; Robotic automation and collaborative robots 
(cobots); Basics of Numerical Control (NC, CNC, DNC) and adaptive machine controls; 
Integration of sensors, actuators, and feedback systems for automation; Cloud computing for 
scalable manufacturing, cyber security in connected systems. 
 
Applications and Future Trends in Smart Manufacturing                                       15 
Applications of automation in assembly systems, material handling, and process optimization; 
Advanced manufacturing systems like industrial 3D printing. Smart manufacturing for lean 
and sustainable production; Digital twins for process monitoring and optimization; Emerging 
trends towards Industry 5.0; Augmented Reality (AR) and Virtual Reality (VR) in education 
and production; Concept of connected factories. 
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Lab Component 

S.No List of Experiments 
(Using analysis and simulation softwares) 

CO 
Mapping 

RBT 

1 Smart Devices: Introduction to basic smart devices like 
smart watch, smart mat, smart shoe etc. 

C605.1 [U] 

2 IoT System Setup: Design and implement an IoT 
system to monitor factory parameters (e.g., temperature, 
humidity, or vibration) using sensors and visualize real-
time data on a cloud platform. 

C605.2 [AP] 

3 CNC Programming and Machining: Write and execute 
CNC programs to machine basic geometries on soft 
materials like wood or wax, demonstrating automated 
manufacturing concepts. 

C605.3 [AP] 

4 3D Scanning and Printing: Perform 3D scanning of a 
physical object (e.g., a mechanical part) and replicate it 
using a 3D printer, showcasing reverse engineering 
capabilities. 

C605.4 [AP] 

5 Automated Assembly System: Design an automated 
assembly system incorporating sensors and actuators to 
perform a simple pick-and-place operation. 

C605.3 [AP] 

6 Smart Foundry Process Monitoring: Implement real-
time monitoring of temperature and other parameters in 
a foundry furnace using IoT sensors, and predict molten 
metal quality using data analytics. 

C605.4 [AP] 

7 Augmented Reality for Factory Visualization: Use AR 
tools (e.g., Microsoft HoloLens or mobile AR apps) to 
overlay live factory data on physical equipment and 
enhance real-time monitoring and decision-making. 

C605.5 [AP] 

8 Virtual Reality for Factory Workflow Simulation: 
Develop a virtual environment using VR tools (e.g., Unity 
or Unreal Engine) to simulate factory operations, 
visualize workflows, and train personnel in a safe, virtual 
space. 

C605.5 [AP] 

9 Digital Twin Implementation for Predictive 
Maintenance 
To create a digital replica of a simple mechanical system 
(e.g., a conveyor or pump system) and use it to monitor 
wear and predict failure based on simulated data inputs. 

C605.5 [C] 

10 Cybersecurity Simulation in Smart Manufacturing 
Systems 
Simulate and analyze basic cybersecurity threats (e.g., 
data spoofing, unauthorized access) on a mock IIoT 
network and demonstrate countermeasures like 
authentication, encryption, or firewall implementation. 

C605.5 [A] 

 

Total  75 Periods 
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Text Books: 
1 M. P. Groover, “Automation, Production Systems, and Computer-integrated 

Manufacturing”, Prentice Hall, 2018. 
2 Alasdair Gilchrist, “Industry 4.0: The Industrial Internet of Things”, A Press, 2016. 
3 Rajkumar E and VG Sridhar, “Introduction to smart manufacturing and Automation”, 

Namya Press, 2017. 

Reference Books: 
1 Lane Thames & Dirk Schaefer, “Cyber Security for Industry 4.0”, Springer, 2017. 
2 Kalpakjian and S. R. Schmid, Manufacturing – Engineering and Technology, 

Pearson., 2016. 

3 AvinshPawar and Meenakshi Singh, “Industry 4.0”, Thakkur Publication, 2023. 
Web References: 

1 https://www.coursera.org/courses?query=industry%204.0 

2 https://www.coursera.org/learn/industry-4-plm-value-chain-and-smart-factory 

3 https://www.sap.com/india/products/scm/what-is-a-smart-factory.html 
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23ME901 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. 

4 To familiarize the e-vehicle market trend.  
5 To impart the scope of electric and hybrid vehicles in automobile sector. 

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                                                         15          
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. Introduction to Smart Charging Infrastructure & V2G (Vehicle-to-Grid) 
Technology. 
 
Electric Vehicle Propulsion Systems                                                                     15 
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                                                                                         15 
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, and regenerative braking system 
for EV/HEV.  

Total 45 Periods 
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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. 
4 Amir Khajepour, M. Saber Fallah, AvestaGoodarzi, Electric and Hybrid 

Vehicles: Technologies, Modeling and Control – A Mechatronic Approach, 1st 
Edition, Wiley Publisher, 2022. 

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. 
4 Nitesh Tiwari and Shekhar Yadav, Electric and Hybrid Vehicle (Green and 

Sustainable Transportation) (2nd Edition), S.K. Kataria& Sons Publisher, 2023 
Web References: 

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 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 

C902.1 Demonstrate the forces acting on vehicle for the given conditions [AP] 
C902.2 Illustrate the forces and moments developed at the vehicle tire [U] 

C902.3 
Demonstrate the concept and dynamics involved in suspension system 
of the vehicle. 

[AP] 

C902.4 Distinguish the lateral stability and cornering behaviour of the vehicle. [A] 

C902.5 
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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23ME903 ALTERNATE ENERGY SOURCE FOR AUTOMOBILES 3/0/0/3 

Nature of Course Theory  
Pre-Requisites Engineering Thermodynamics and Vehicle Technology 
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. 
4 To recall the need of alternate energy sources. 

5 To understand the alternate energy sources and its impacts on environment. 
Course Outcomes: 
Upon completion of the course, students shall have ability to 
C903.1 Recollect 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                                                                                                       15 
Introduction, Need and 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                                                             15  
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. Renewable Oils: Esterification, Performance and 
emission characteristics in engines. Hybrid oils in engines. Renewable Fuel Standard 
(RFS) 
 
Electric, Hybrid, Fuel Cell and Solar Cars                                                            15  
Layout of an electric vehicle, advantages 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 Avinash Kumar Agarwal, Ashok Pandey, Sunita Varjani, "Alternative Fuels and 
Advanced Vehicle Technologies for Improved Environmental Performance" (2nd 
Edition) – Elsevier – ISBN: 978-0-323-90979-2, 2022. 

2 Paul Richards, "Automotive Fuels Reference Book" (4th Edition) – SAE 
International – ISBN: 978-1-4686-0791-3, 2023. 

3 Patrick Plötz, "Age of Auto Electric: Environment, Energy, and the Quest for the 
Sustainable Car" – MIT Press – ISBN: 978-0-262-04728-3, 2023. 
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Reference Books: 

1 Richard Van Basshuysen, Fred Schäfer, "Alternative Propulsion for 
Automobiles" – Springer – ISBN: 978-3-319-31930-8, 2022. 

2 Ahmad A. Pesaran, "Renewable Energy for Plug-In Electric Vehicles: 
Challenges, Approaches, and Solutions for Grid Integration" – Elsevier – ISBN: 
978-0-443-28955-2, 2023. 

3 National Research Council, "Transitions to Alternative Vehicles and Fuels" – 
National Academies Press – ISBN: 978-0-309-26843-0, 2021. 

Web References: 
1 https://afdc.energy.gov/fuels 
2 https://www.mdpi.com/2411-5134/9/6/125 
3 https://library.ship.edu/c.php?g=309493&p=2066074 
4 https://fivebooks.com/best-books/batteries-lukasz-bednarski/ 

 
 
 
 
  



 

 Sri Krishna College of Engineering and Technology Batch: 2023-2027 

 

 

 

47Page B.E – Mechanical Engineering 

 

23ME904 AUTOMOTIVE COMPONENT MANUFACTURING 3/0/0/3 

Nature of Course Theory 

Pre-Requisites Vehicle Technology, 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 know the fundamentals of modern manufacturing methods in the 
automotive industry. 

4 To recall the support of manufacturing and automobile sector. 
5 To understand the dependency between manufacturing and automobile 

sector. 
Course Outcomes: 
Upon completion of the course, students shall have ability to 
C904.1 Recollect 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                                                                                              15 
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                                                                                   15    
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                            15 
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 
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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. 

3 G.K. AwariV.S. Kumbhar,” Automotive Manufacturing Processes” CRC Press 
Taylor and Francis Group, 2023. 

Reference Books: 
1 Kalpakjian, “Manufacturing Engineering and Technology”, Publisher: Pearson, 

2018. 
2 Sanjay K Mazumdar, “Composites Manufacturing”, CRC Press, NY, 2018. 
3 He Tang “Manufacturing System and Process Development for Vehicle Assembly” 

SAE Publications 2019. 

 

Web References: 
1 https://www.youtube.com/watch?v=hs7bABMtOMI&t=71s 

2 https://www.youtube.com/watch?v=H_RgFXjg-5s 
3 https://www.youtube.com/watch?v=53wnXWu2iVc 

4 https://www.youtube.com/watch?v=zqiim0gi-Hs&t=37s 
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23ME905 SMART AND INTELLIGENT MOBILITY 3/0/0/3 

Nature of Course Theory 
Pre-Requisites Vehicle Technology 

Course Objectives: 
1 To recall the basics of smartness in various applications. 
2 To familiarize the basics of autonomous and connected vehicle. 

3 To elaborate various technologies used in autonomous vehicle. 
4 To understand the connectivity of intelligence in automobile filed. 

5 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                                                                 15 

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                                                                           15 

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                                         15 
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’, A press, 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 References: 
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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23ME906 DRONE AND UAV TECHNOLOGIES 3/0/0/3 

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

1 To recall the basics concepts, fabrication and programming of drone. 

2 To impart the knowledge of a drone components and systems 
3 To acquaint knowledge about drone design and development 

4 To familiarize the various drones control systems 
5 To provide an insight regarding various drone testing methods 

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

C906.1 Explicit the various types of drones, UAVs and its components. [U] 
C906.2 Select appropriate components and sensors required for drones [AP] 
C906.3 Design and development of a drones for specific applications [AP] 

C906.4 Analysis the various drone control systems and programming 
methods. 

[AN] 

C906.5 Recollect various testing methods and applications for drones [AN] 
Course Contents:  
Drones                                                                                                                     15 
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                                             15 
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                                                            15 
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.  

3 
J. B. Sharma, Applications of Small Unmanned Aircraft Systems: Best 
Practices and Case Studies, 1st Edition, CRC Press/Taylor & Francis Group, 
2021 

4 
Daniel Tal, Jon Altschuld, Drone Technology in Architecture, Engineering and 
Construction: A Strategic Guide to Unmanned Aerial Vehicle Operation and 
Implementation, 1st Edition, Wiley, 2021 
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Reference Books: 

1 
Terry Kilby and Belinda Kilby, “Make:Getting Started with Drones “,Maker 
Media, Inc, 2022. 

2 
John Baichtal, “Building Your Own Drones: A Beginners' Guide to Drones, 
UAVs, and ROVs”, Que Publishing, 2022. 

3 
Zavrsnik, “Drones and Unmanned Aerial Systems: Legal and Social Implications 
for Security and Surveillance”, Springer, 2021. 

4 
Serge A. Wich, Lian Pin Koh, Conservation Drones: Mapping and Monitoring 
Biodiversity, 1st Edition, Oxford University Press, 2021 

Web References: 
1 https://nptel.ac.in/courses/101104073 
2 https://www.edx.org/learn/drones 
3 https://www.coursera.org/learn/drones-for-environmental-science 
4 https://www.clemsondrone.com/courses 
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23ME907 DIGITAL MANUFACTURING 3/0/0/3 

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

1 
To familiarize 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.  
4 To recall the scope of digitalization in manufacturing. 
5 To understand the real time applications in digital computer.  

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

C907.1 Outline 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                                                                                             15 
Introduction – need – overview of digital manufacturing. Technologies behind digital 
manufacturing – benefits of digital manufacturing. Smart Factory: Smart factory – levels 
of smart factories, key principles of a smart factory – creating a smart factory – 
Technologies used in smart factory- smart factories and cyber security. 
 
IoT and Industry 4.0                                                                                               15 
Industry 4.0 – internet of things – 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                                                                                                             15 
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, 2020. 

3 Zhuming Bi, “Practical Guide to Digital Manufacturing”, springer,2021 
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Reference Books: 

1 Lihui Wang and Andrew YehChing Nee, Collaborative Design and Planning for 
Digital Manufacturing, Springer-Verlag London Limited, 2020. 

2 Andrew Yeh Chris Nee, Fei Tao, and Meng Zhang, “Digital Twin Driven Smart 
Manufacturing”, Elsevier Science., United States, 2021. 

3 Alp Ustundag and Emre Cevikcan, “Industry 4.0: Managing the Digital 
Transformation”, Springer Series in Advanced Manufacturing., Switzerland, 
2020. 

Web References: 
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 
3 https://iitmpravartak.org.in/digitalmfg_practice 
4 https://onlinecourses.nptel.ac.in/noc20_mg70/preview 
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23ME908 MODERN ROBOTICS 3/0/0/3 

Nature of Course Concept and Theory 

Pre-Requisites Engineering Mechanics, Kinematics and Dynamics of Machines 

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 familiarize the mobile robots, its manipulation and applications. 

5 To understand the future scope of robots. 

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 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                                                               15 

Robot: Definition, history of robotics, robot anatomy, co-ordinate 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                                               15  

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 control, computed torque 

control, and impedance control. Classification of end effectors - drive system for grippers - 

mechanical-adhesive-vacuum-magnetic-grippers, active and passive grippers. 

 

Mobile Robots and Applications of Robots                                                          15  

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 
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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. 

3 Harry Henderson, “Modern Robotics: Building Versatile Machines”, Facts on File 

Inc; Illustrated edition, 2006. 

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. 

3 
Francis X. Govers, “Artificial Intelligence for Robotics”, Packt Publishing Limited; 
Standard Edition, 2018. 

Online Resources: 

1 http://www.robotics.org/ 
2 http://www.robotbooks.com/general-robotics-links.htm 

3 https://www.edx.org/course/robotics-columbiax-csmm-103x 
4 https://www.edx.org/course/robot-mechanics-control-part-i 
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23ME909 APPLIED HYDRAULICS AND PNEUMATICS 3/0/0/3 

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

1 To familiarize 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 and Fundamentals                                                              15  
Introduction to fluid power, advantages of fluid power, application of fluid power system. 
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                                                                                 15  
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                                                                  15  
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 
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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. Low cost automation and IoT in Hydraulics and Pneumatics 

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. 

3 Md.Abdus Salam “Fundamentals of Pneumatics and Hydraulics”, Springer, 
2022. 

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. 

3 M.Galal Rabie, “Fluid Power Engineering”, McGraw-Hill Education, 2018. 
Web References: 

1 http://www.nfpa.com 
2 http://www.fluidpowerjournal.com 

3 https://www.accessengineeringlibrary.com/content/book/9781265515478?implic
it-login=true 

4 https://www.wisc-online.com/learn/technical/hydraulics-
pneumatics#google_vignette 
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23ME910 PLC SCADA 3/0/0/3 

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

1 To recall the building blocks of PLC and SCADA.  

2 To recall the PLC and SCADA characteristics and taxonomy of industrial 
automation and control levels. 

3 To recollect the value creation for an industry through PLC and SCADA. 
4 To gain knowledge on the real time application of PLC and SCADA. 

5 To familiarize the future scope 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. [U] 

C910.2 Recollect 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 & Control System                                                                               15 
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)                                                                15 
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)                                         15 
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 
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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. 

Reference Books: 
1 Frank Petruzella, "Programmable Logic Controllers", 2016. 
2 Francis G. L , “SCADA: Beginner's Guide”, 2016. 
3 Stuart A Boyer, “SCADA: Supervisory Control and Data Acquisition”, Fourth 

Edition 4th Edition, 2016. 
4 PLC Handbook,Practical Guide to Programmable Logic Controllers. 

Web References: 
1 https://electrical-engineering-portal.com/scada-systems 
2 https://www.automationdirect.com/plc-training/ 

Online Resources: 
1 https://www.coursera.org/lecture/intelligent-machining/programmable-logic-

controllers-plc-fGz3r 
2 https://www.plcacademy.com/ 
3 https://www.coursera.org/lecture/electrical-power-distribution/introduction-to-

scada-4bqDt 
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23ME911 IMMERSIVE TECHNOLOGIES 3/0/0/3 

Nature of Course Theory 
Pre-Requisites - 
Course Objectives: 

1 To familiarize the various immersive technologies via VR, AR and MR.  

2 To learn software related to immersive technologies.  
3 To grasp the logic of developing AR applications, VR and unreal engine  

4 To gain knowledge on the real time application of immersive technologies 
5 To familiarize the future scope technologies. 

Course Outcomes: Upon completion of the course, students shall have ability to 
C911.1 Elucidate the fundamentals of immersive technologies. [U] 

C911.2 
Analyze 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 Develop the applications related to AR/VR systems.  [C] 

Course Contents: 

Immersive Technologies                                                                                     15  
Introduction on virtual reality – augmented reality – mixed reality – extended reality – VR 
devices – AR devices – applications. 
 
Software Tools                                                                                                      15 
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                                                                    15 
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. 

3 Kelly S. Hale, Kay M. Stanney, “Handbook of Virtual Environments: Design, 
Implementation, and Applications”, Second Edition (Human Factors and 
Ergonomics), 2014. 

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. 
3 SagayaAureila, “Immersive Technologies: Navigating the Impacts, Challenges, and 

Opportunities (Prospects in Smart Technologies)”, CRC Press, 2024. 
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Web References: 

1 https://www.vistaequitypartners.com/insights/an-introduction-to-immersive-
technologies/ 

2 https://www.t-systems.com/in/en/immersive-technology 
3 https://www.sciencedirect.com/topics/social-sciences/immersive-technology 
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23ME912 FARM AUTOMATION 3/0/0/3 
Nature of Course Theory 

Pre-Requisites Manufacturing Technology 
Course Objectives: 

1 To grasp the role of automation in agriculture. 
2 To learn about ploughing tools and machinery systems. 
3 To gain knowledge on role of hydraulics and pneumatics in agricultural 

application. 
4 To develop skills in applying automation to solve real-world agricultural 

challenges. 
5 To familiarize the future scope automation agriculture. 

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

C912.1 Recall the basics of farming methods and agricultural machines. [U] 

C912.2 Recognize the tractor hitching principles, procedures and matching 

implements. 

[AP] 

C912.3 Identify suitable soil tillage methods and tools.  [AP] 

C912.4 Recollect the types of agricultural machinery and applications. [U] 

C912.5 Analyze the power requirement and cost calculations of agricultural 

machinery. 

[AN] 

Course Contents: 

Agricultural Mechanization and Automation                                                         15  
Overview of agriculture in the context of engineering, History and evolution of agricultural 
mechanization, Classification and function of farm machinery, Tractor types and 
attachments. Basics of power sources: IC engines, electric motors in agri-machines, 
Introduction to automation in agricultural practices. 
 
Mechatronic Systems in Agriculture                                                                       15 
Farming Operations and Related Machines, Sensors – types and agricultural applications, 
Irrigation types –Traditional and modern. Flood, Drip, Sprinkler, Traveller and Pivot 
irrigation. Actuators and sensors for soil, crop, and machinery monitoring, Hydraulic and 
pneumatic systems in precision farm equipment, Autonomous vehicles in agricultural 
applications- Autonomous seeder or sprayer mechanism.  
 
Smart Farming Technologies and Applications                                                      15 
Precision agriculture: Mechanical systems for targeted operations, Integration of IoT with 
mechanical farm systems, Drones/UAVs: mechanical configuration and applications, 
Smart irrigation systems: valves, actuators, and flow control, Maintenance and diagnostics 
of automated mechanical systems, Future trends: AI-driven machinery, sustainable agri-
tech. 

Total 45 Periods 
Text Books: 

1 Ajit K. Srivastava, Carroll E. Goering, Roger P. Rohrbach, Dennis R. 
Buckmaster, "Engineering Principles of Agricultural Machines", ASAE 
Publication,2nd Edition 2023. 

2 Myer Kutz , "Handbook of Farm, Dairy and Food Machinery Engineering", 

Academic Press, 3rd Edition 2019. 

3 Qin Zhang, Francis J. Pierce , "Agricultural Automation Fundamentals and 
Practices", CRC Press, 2013. 
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Reference Books: 

1 StephenL.Young, Francis J.Pierce , "Automation: The Future of Weed Control 
in Cropping Systems", Springer, Dordrecht Heidelberg New York London, 
2014 

2 R.A.Kepner, Roy Bainer, E.L.Barger , "Principles of Farm Machinery", 3rd 
Edition, CBS Publishers, New Delhi, 2017 

3 GuangnanChen , "Advances in Agricultural Machinery and Technologies", 1st 
Edition, CRC Press, 2018. 

Online Resources: 
1 https://agrimachinery.nic.in/ 
2 https://www.coursera.org/learn/agriculture-economics-nature 
3 https://www.coursera.org/learn/sustainable-agriculture 
4  https://onlinecourses.nptel.ac.in/noc19_ag01/preview 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 Sri Krishna College of Engineering and Technology Batch: 2023-2027 

 

 

 

65Page B.E – Mechanical Engineering 

 

23ME913  COMPOSITE AND SMART MATERIALS  3/0/0/3 

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

1 To recall 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 familiarize the fundamentals of smart materials. 
4 To understand the importance of smart materials in industries.  

5 To familiarize the future scope composites. 
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 Discover the principles of smart materials and its characteristics. [AP] 

C913.5 Analyze the role of sensors and actuators in smart technologies [A] 
Course Contents: 

Polymer matrix composites                                                                                 15 
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                                                                                       15 
Concepts of MMC, types of matrix and reinforcement, applications of MMC. Processing 
of MMC – Powder metallurgy process - diffusion bonding, stir casting – squeeze casting, 
friction stir processing, Ceramic matrix composites:  Concepts of ceramic matrix 
composites, and various types of Ceramic Matrix composites, applications of CMC. 
Processing of CMC: Sintering - hot pressing, cold isostatic pressing, hot isostatic 
pressing - comparison study of various composites. 
 
SMART MATERIALS                                                                                             15  
Electro rheological and magneto rheological Fluids. Piezoelectric, Magneto strictive 
materials, active smart polymer and shape-memory alloy. Material characteristics of smart 
materials, applications. Smart Sensors, Accelerometers - Force Sensors Load Cells, 
Torque Sensors, Pressure Sensors, Microphones, Impact Hammers - MEMS Sensors – 
Fiber Optic Sensors - Role of Actuators and Actuator materials 

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. 

3 Srinivasan A V and Michael McFarland, “Smart Structures: Analysis and 
Design”, Cambridge University Press, UK, 2021. 
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Reference Books: 

1 Deborah D.L. Chung, “Composite Materials”, Second Edition, Springer, 2022.. 
2 Nikhilesh Chawla, Krishan K. Chawla, “Metal Matrix Composites”, Second 

Edition, Springer, 2019. 
3 Ricky Peyret, “Smart Materials: Advanced Concepts and Research”, NY 

Research Press ,2021. 
Web References: 

1 https://nptel.ac.in/courses/112104168/ 
2 http://nptel.ac.in/courses/101104010/ 

Online Resources: 
1 https://archive.nptel.ac.in/courses/112/104/112104229/ 
2 https://www.pnas.org/doi/10.1073/pnas.96.15.8330 
3 https://archive.nptel.ac.in/courses/112/104/112104221/ 
4 https://nptel.ac.in/courses/112104173 
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23ME914 ADVANCED MANUFACTURING TECHNIQUES 3/0/0/3 

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

1 To familiarize 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. 
4 To recall the customer requirements in product finish. 
5 To understand the applications of advanced manufacturing techniques. 

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

C914.1 
Recognize 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 Recollect 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                                                                 15 
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                                                                             15 
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                                                                                                15 
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 
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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. 

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, 2021. 

Web References: 
1 https://nptel.ac.in/courses/112/107/112107078/ 
2 https://nptel.ac.in/courses/113/105/113105086/ 
3 https://www.udemy.com/course/non-conventional-machining-processes/ 
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23ME915 FAILURE ANALYSIS AND NDT TECHNIQUES 3/0/0/3 

Nature of Course Theory Application 
Pre-Requisites Manufacturing Technology, Industrial Metallurgy, Mechanics of 

Deformable Solids 
Course Objectives: 

1 To introduce the scope of failure analysis and fundamental sources of failures. 
2 To recall 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 familiarize 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.  [U] 

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                                                                                                       15  
Introduction, need and scope of failure analysis. 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. identify the consequences of failures 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. 
 
Introduction to Non-Destructive Testing                                                           15  
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                                                                                              15  
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. Optical 
Coherence Tomography: Principle and application, limitation. Neutron Radiography (NR) 
& Neutron Imaging: Principle, application and limitation. In Situ Metallographic 
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Examination: Approach to the selection of site for metallographic examination, 
significance of microstructure observation, applications, codes and standards Introduction 
about ASME codes and standards. 

Total 45 Periods 
Text Books: 

1 Steven Lampman, Matthew Mulherin, Roch Shipley, Non-destructive testing in 
failure analysis, Springer, 2022 

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

3 ASME BPVC Section V – Non-destructive Examination (NDE), ASME BPVC 
Section XI, ASME PCC-3, ASME API 579 / ASME FFS-2021 

 

Reference Books: 

1 ASM Metals Handbook, Non-Destructive Evaluation and Quality Control, 

American Society of Metals, Metals Park, Ohio, USA, 200, Volume-10, 2018. 

2 ASNT, American Society for Non-Destructive Testing, Columbus, Ohio, NDT 
Handbook, Vol. 1 to 7, 2012. 

3 Ravi Prakash, “Non-Destructive Testing Techniques”, New Age Science, 2018. 
Web References: 

1 https://onlinecourses.nptel.ac.in/noc21_me14/preview 
2 https://onlinecourses.nptel.ac.in/noc20_mm07/preview 

3 https://www.udemy.com/course/non-destructive-testing-methods/ 
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23ME916 GREEN AND SUSTAINABLE MANUFACTURING 3/0/0/3 

Nature of  Course Theory  
Pre-requisites  Environmental Science, Manufacturing Technology  

Course Objectives: 
1 To present 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 familiarize the concept of green co-rating and its need. 
4 To select an appropriate method for sustainable manufacturing. 
5 To recall the connectivity between manufacturing sustainability. 

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.  

[U] 

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. [AP] 

Course Contents: 
Sustainable Green Manufacturing                                                                        15 
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                                                          15 
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                                                                                                    15 
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. 

3 
Dornfeld, David (Ed), “Green manufacturing: fundamentals and applications”, 
Springer Science & Business Media, 2021. 
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Reference Books: 

1  
Ni-Bin Chang and Ana Pires, “Sustainable Solid Waste Management A 
Systems Engineering Approach”, Wiley, 2019. 

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. 

Web References: 

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/  

3 https://study.com/learn/lesson/green-design-sourcing-manufacturing.html 
4 https://onlinecourses.nptel.ac.in/noc21_mg85/preview 
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23ME917 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 provide an insight regarding AM processing and Design concepts 
3 To demonstrate liquid, solid and powder based additive manufacturing process 

4 To impart knowledge about recent development in AM process 
5 To acquaint students to learn various post processing techniques 

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

C917.1 Elucidate the concept of additive manufacturing [U] 
C917.2 Analyze the various AM data processing and design concepts [AN] 
C917.3 Evaluate post processing technologies in developed AM parts. [AP] 

C917.4 Summarize the various types of additive manufacturing techniques [AP] 
C917.5 Study the various recent development in AM process [AP] 

Course Contents: 
Additive Manufacturing                                                                                             15 
Overview of AM - scope and need - applications. Classification, AM process chain, reverse 
engineering, digitization techniques. Data Processing and Design for AM: AM data 
processing, AM software’s, Need for DfAM, generative design - topology optimization. 
Post-Processing Techniques: non-thermal and thermal techniques.   
 
Liquid Based AM Process                                                                                         15 
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                                                                                      15 
Selective laser sintering, selective laser melting, electron beam melting, process detail and 
parameter effects. Directed Energy Deposition: Overview of Laser metal deposition - 
laser engineered net shaping - direct metal deposition, electron beam-based metal 
deposition - Recent development: binder jetting technique, friction stir and wire arc AM.  

Total 45 Periods 

Text Books: 

1 C. P. Paul, A. N. Jinoop, Additive Manufacturing, 1st Edition, McGraw Hill India, 
2021 

2 Mohit Hemanth Kumar, SasmitaBal, A Textbook on Additive Manufacturing 
Technologies, 1st Edition, Nova Science Publishers, 2021,   

3 S. K. Sahu, D. K. Tripathi, M. K. Gupta, Additive Manufacturing: A Tool for 
Industrial Revolution 4.0, 1st Edition, Woodhead Publishing, 2021 

4 Ram K. Singh, J. Paulo Davim, Additive Manufacturing: Applications and 
Innovations, 1st Edition, Routledge Publisher, 2021 
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Reference Books: 

1 Duc Pham, S.S. Dimov, “Rapid Manufacturing Technologies and Applications of 
Rapid Prototyping and Rapid Tooling”, 2021 

2 Gibson, Ian, David W. Rosen, Brent Stucker, and MahyarKhorasani, “Additive 
Manufacturing Technologies”, Springer, 2022. 

3 EmrahCelik, Additive Manufacturing, 1st Edition, De Gruyter Publisher, 2021 

4 Leila Ladani, Additive Manufacturing of Metals: Materials, Processes, Tests, 
and Standards, 1st Edition, DEStech Publications, 2021 

Web References: 

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

2 https://nptel.ac.in/courses/112107078/37 

3 https://www.coursera.org/specializations/additive-manufacturing 

4 https://online.mines.edu/advanced-manufacturing-systems-online/ 

Online Resources: 
1 https://online.umich.edu/courses/additive-manufacturing-3d-printing/ 

2 https://www.worldcampus.psu.edu/degrees-and-certificates/penn-state-online-
additive-manufacturing-and-design-graduate-certificate 

3 https://www.coursera.org/learn/additive-manufacturing-3d-printing 
4 https://www.open.edu/openlearn/science-maths-technology/additive-

manufacturing/content-section-0?active-tab=description-tab 
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23ME918 NANO MATERIALS 3/0/0/3 

Nature of Course Theory 
Pre-Requisites Industrial Metallurgy 
Course Objectives: 

1 To familiarize the fundamental principles and unique features of Nano 
materials. 

2 To explain various synthesis techniques and characterization methods used 

for nanomaterials 

3 To discuss the structure-property relationship of nanomaterials and their 

influence on properties and relevant applications 

4 To understand the importance of nano materials in industries.  

5 To familiarize the future scope nano materials. 

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

C918.1 Clarify the fundamental concepts of nanoscale materials [U] 

C918.2 Compare different synthesis techniques for nanomaterials, 

distinguishing between top-down and bottom-up approaches. 

[U] 

C918.3 Demonstrate the use of advanced characterization techniques for 

analysing nanomaterials 

[AP]  

C918.4 Determine the influence of size and shape on the optical, 
electronic, and mechanical properties of nanomaterials 

[AP] 

C918.5 Utilize nanomaterials to enhance technologies in medicine, 

energy and many more 

[AP] 

Course Contents: 
Nano Materials and Synthesis Techniques                                                        15 

Nano-materials: Features of Nano systems, Characteristic length scales of materials and 

their properties, Density of states in 1-D, 2-D and 3-D bands, Variation of density of states 

and band gap with size of crystal. Synthesis techniques: Top-down approach – 

mechanical methods – cutting, etching, grinding and ball milling – lithographic techniques 

– photo and electron – bottom-up approach – physical vapour deposition and chemical 

vapour deposition 

Nano Materials Characterization Techniques                                                    15 

X-Ray Diffraction (XRD), Small Angle X-ray scattering (SAXS), Scanning Electron 

Microscopy (SEM), Transmission Electron Microscopy (TEM), Atomic Force Microscopy 

(AFM), Scanning Tunnelling Microscope (STM), Field Ion Microscope (FEM), Three-

dimensional Atom Probe (3DAP), Nanoindentation. 

Properties and Application of Nano Materials                                                   15 

Properties - size and shape dependence of optical, electronic, photonic, mechanical, 

magnetic and catalytic properties.  Application: Medical – drug delivery system, tissue 

engineering, biosensing and implant – Electronics – solar cells – Energy – battery 

technology, fuel cell – Water treatment and the environment – water purification, soil 

remediation, air filtration – Nano catalysts. 

Total 45 Periods 
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Text Books: 

1 Chris Binns, “Introduction to nanoscience and nanotechnology”, Wiley, 2021 
2 Thomas Varghese and Balakrishna KM, “Nanotechnology-An introduction to 

synthesis properties and applications of nanomaterials, Atlantic Publisher, 
2023 

3 Shah MA and Shah KA, “Nanotechnology: The science of small”, 2nd Edition, 
John Wiley & Sons, 2019 

Reference Books: 
1 Philip Moriarty, “Nanotechnology: A very short introduction”, Oxford university 

press, 2022. 
2 Gerrard Eddy Jai Poinerm, “A laboratory course in nanoscience and 

nanotechnology”, CRC press, 2021 
3 Das A, “An introduction to Nanomaterials and Nanoscience, CBS, PB2020 

Web Resources: 
1 https://archive.nptel.ac.in/courses/113/104/113104102/ 

2 https://nptel.ac.in/courses/118104008 

3 https://onlinecourses.nptel.ac.in/noc24_me80/preview 

4 https://archive.nptel.ac.in/courses/113/106/113106093 
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23ME919 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 recall the construction, working principles and advantages of thermal, gas 
turbine, and steam turbine power plants. 

3 To recall the construction, working principles and advantages of hydro, diesel 
and nuclear power plants. 

4 To create awareness about existing energy sources and tariff levels. 
5 To understand the importance economics and power plants. 

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

C919.1 
Demonstrate the layout and various components of the steam power 
plant. 

[U] 

C919.2 Explain the layout, construction and working of diesel and gas turbine 
power plants. 

[U] 

C919.3 Illustrate the layout of nuclear power plants and the working of 
different nuclear reactors. 

[AP] 

C919.4 Discover the ways to extract power from renewable energy sources. [AP] 
C919.5 Analyze the economic feasibility and its implications on power 

generating units. 
[AN] 

Course Contents: 
Coal based thermal power plant                                                                             15 
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 – superheaters – 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                                                                                                   15 
Components and layout, selection of engine type, starting and stopping – heat balance – 
supercharging of diesel engines. Gas turbine power plant: Components and layout, 
open and closed cycles – intercooling – reheating and regenerating – combined cycle 
power plant. 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 – CANDU Reactor - fast breeder reactor – reactor materials – 
radiation shielding. 
 
Non-conventional energy-based power plant                                                       15 
Hydro power plant: Classification of hydro-electric power plants – selection of prime 
movers – governing of turbines - construction and working of wind, tidal, solar 
photovoltaic, 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 
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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, 
2021. 

3 El-Wakil M M, Power plant Engineering, Tata McGraw-Hill Publishing Company 
ltd, New Delhi, 2020. 

Reference Books: 
1 Dipak Kumar Mandal, Somnath Chakrabarti, Arup Kumar Das, Prasanta Kumar 

Das, “Power Plant Engineering: Theory and Practice”, Wiley, 2020. 
2 R. Yadav, “Fundamentals of Power Plant Engineering (Conventional and Non-

conventional) An Innovative Approach”, 2nd Edition, IK International Publishing 
House Pvt Ltd, 2022.  

3 P.K Das, A.K Das, “An Introduction to Thermal Power Plant Engineering and 
Operation”, 1st Edition, 2021. 

Web Resources: 
1 https://www.academia.edu/28181314/Power_Plant_Engineering 
2 https://link.springer.com/book/10.1007/978-1-4613-0427-2 
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23ME920 BIOENERGY CONVERSION TECHNOLOGIES  3/0/0/3 

Nature of Course Theory Technology 
Pre-Requisites Engineering Thermodynamics 

Thermal Engineering 
Course Objectives: 

1 To familiarize the biomass, types, availability, and characteristics  
2 To recall the bio-methanation process.  

3 To impart knowledge on combustion of biofuels  
4 To recollect 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 

C920.1 Study the surplus biomass availability of any given area.  [U] 
C920.2 Analyze the biogas plant required for variety of biofuels.  [AN] 
C920.3 Determine and compare the cost of steam generation from biofuels 

with that of coal and petroleum fuels.  
[U] 

C920.4 Analyze the influence of governing parameters in thermochemical 
conversion of biomass.  

[AN] 

C920.5 Evaluate the properties of Synthesize liquid biofuels used for power 
generation. 

[AP] 

Course Contents: 
Bio-methanation                                                                                                      15 
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, Bio-
methenation process – influencing parameters – typical feed stocks – biogas plants: types 
and design. 
 
Combustion and Application                                                                                  15 
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                                                                       15 
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.  
3 Sergio Capareda, “Introduction to Biomass Energy Conversions”, CRC Press, 

2013. 
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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  
3 Pratima Bajpai, “Biomass to Energy Conversion Technologies: The Road to 

Commercialization”, Elsevier Science, 2019. 
Web References: 

1 https://onlinecourses.nptel.ac.in/noc22_ch28/preview 
2 https://onlinecourses.nptel.ac.in/noc19_bt16/preview 

Online Resources: 
1 https://www.intechopen.com/chapters/73832 
2 https://www.energy.gov/eere/bioenergy/conversion-technologies 
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23ME921 GAS DYNAMICS AND JET PROPULSION 2/1/0/3 

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

1 To familiarize the basic difference between incompressible &compressible flow. 

2 To analyze the phenomenon of shock waves and its effect on flow. 
3 To gain basic knowledge about jet propulsion. 

4 To familiarize the principles of jet propulsion commercial applications. 
5 To recall the future scope of gas dynamics jet propulsion. 

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

C921.1 Recall the behaviour of various flow regimes. [U] 
C921.2 Assess the properties of fluid flow under different conditions. [AP] 
C921.3 Analyze the flow behaviour and consequent loads due to flow. [AN] 

C921.4 Analyze the shock in flows. [AN] 
C921.5 Estimate propulsion efficiency and design inlets and nozzles. [E] 

Course Contents: 
Compressible flow fundamentals:                                                                        15 
Energy and momentum equations for compressible fluid flows, velocity of sound, Mach 
number, (significance and characteristics), effect of Mach number on compressibility, 
types of waves – Mach cone and Mach angle, Isentropic flow through variable area ducts, 
mass flow rate through nozzles and diffusers, choking. 
 
Fanno and Rayleigh flow                                                                                       15 
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                                                                                                         15 
Governing equations, variation of flow parameters like static pressure, static temperature 
density, stagnation pressure and entropy across the normal shock, Basic concepts of 
oblique shock. Jet propulsion: types of jet engines, energy flow through jet engines, 
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. 

3 A. J. Kornecki, "Compressible Fluid Flow and Heat Transfer: A Practical Guide 
to Advanced Topics" – CRC Press – ISBN: 978-0367330865, 2020. 

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. 
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Web References: 

1 https://archive.nptel.ac.in/courses/112/106/112106166/ 
2 https://ocw.mit.edu/search/ocwsearch.htm?q=gas%20dynamics 

3 http://www.grc.nasa.gov/WWW/K-12/airplane/bgp.html 
4 https://www.colorado.edu/aerospace/gas-dynamics-jet-propulsion 
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23ME922 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 and ventilation and air 
conditioning. 

2 To acquire the knowledge of HVAC design. 

3 To grasp the construction and working principle of sensors and auxiliary 
devices, electric controls and pneumatic controls.  

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

5 To understand the future scope of HVAC. 
Course Outcomes: 
Upon completion of the course, students shall have ability to 

C922.1 Recall the various techniques used for air-conditioning systems. [U] 
C922.2 Recollect the functioning of components in air-conditioning systems. [U] 
C922.3 Sketch the design layout and explain the working of AC circuits, 

variable speed drives, valves and dampers 
[AP] 

C922.4 Identify the accuracy, range and reliability of various sensors used in 
the HVAC systems.  

[AP] 

C922.5 Analyze the water vapor, relative humidity and temperatures in the 
HVAC system.  

[AN] 

Course Contents: 
HVAC Control Systems                                                                                        15 
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. 
 
Basics of Electricity                                                                                               15 
Simple circuits and ohm’s law, 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                                                                               15 
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. 

3 Siddhartha Yadav, Kishore B And Sujith Mishra “A Text Book on HVAC: 

Heating, Ventilation and Air Conditioning “, Notion Press, 2018. 
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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.  

3 John W. Mitchell, James E. Braun, “Principles of Heating, Ventilation, and Air 
Conditioning in Buildings, Wiley, 2020.  

Web References: 
1 http://www.digimat.in/nptel/courses/video/112107208/L35.html  
2 https://www.digimat.in/nptel/courses/video/112105128/L13.html  
3 https://archive.nptel.ac.in/courses/112/105/112105129/ 

4 https://www.coursera.org/specializations/design-of-ventilation-and-air-
conditioning-system-for-buildings 
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23ME923 RENEWABLE ENERGY TECHNOLOGIES 3/0/0/3 

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

1 To familiarize 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. 

4 To understand the role of renewable energy in environmental protection. 
5 To recall the real domestic applications of solar energy. 

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

C923.1 Recall the various sources of energy. [U] 
C923.2 Elucidate the various means of utilizing the solar energy resources. [U] 

C923.3 Infer the impact of Wind energy resources on the environment. [AP] 

C923.4 
Analyze the scope of ocean energy, geothermal energy, Biomass and 
their application. 

[AN] 

C923.5 Analyze the new energy sources like OTEC energy, MHD energy. [AN] 
Course Contents: 
Role and potential of renewable source                                                                 15 
Renewable energy sources – types, energy the solar energy option– solar cells – pv 
systems, solar thermal collectors – flat plate and concentrating collectors – solar 
applications. Solar radiation: Availability, measurement and estimation, introduction to 
solar collectors flat, plate collectors and concentrating collectors, solar pond, solar 
refrigeration, solar water heating systems, passive heating and cooling of buildings, solar 
distillation, solar drying. 
 
Energy available from wind                                                                                     15 
Basis of wind energy conversion, general formula, lift and drag, 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, Biodiesel production and economics. principle of ocean thermal energy 
conversion,  
 
Power plants based on ocean energy                                                                     15 
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, 

2021. 
3 Panwar NL, Sunil N and Swathi Narnaware “Renewable energy sources”, Ne 

India Publishing Agency, 2023 
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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. 

3 C. Godfrey Boyle, Renewable Energy, Power for a Sustainable Future, Oxford 
University Press, U.K., 2012. 

Web References: 
1 https://www.nrdc.org/stories/renewable-energy-clean-facts#sec-whatis 
2 https://www.energy.gov/eere/renewable-energy 
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23ME924 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 

C924.1 
Paraphrase the working of various energy storage devices and their 
importance. 

[U] 

C924.2 
Elucidate the basic characteristics of batteries for mobile and hybrid 
systems. 

[U] 

C924.3 Choose the different types of Batteries. [AP] 

C924.4 Evaluate a Battery pack with appropriate PCM. [AN] 
C924.5 Analyze different thermal management systems used in E-vehicles. [AN] 
Course Contents: 
Energy Storage                                                                                                  15 
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                                                                  15 
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                                                  15 
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 
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23ME925 FINITE ELEMENT ANALYSIS 3/0/0/3 

Nature of Course Theory 

Pre-Requisites Engineering Mathematics I & II, Solid Mechanics, Fluid mechanics 
and machinery 

Course Objectives: 
1 To recall the pre-processing, processing and post- processing principles in 

analysis. 
2 To assist the students to apply the concepts of finite element analysis for 

solving engineering problems. 
3 To familiarize the FEA applications in different engineering domains. 

4 To assist the students to verify and validate the FEA results. 

5 To create confidence among students to solve complex problems in the field of 
fluid flow. 

Course Outcomes: 
Upon completion of the course, students shall have ability to 
C925.1 Summarize the governing equations for continuum and 

implementation aspects of FEA. 
[U] 

C925.2 Solve the engineering problems using functional approximation 
methods. 

[AP] 

C925.3 Calculate the stiffness matrix, stresses and strains for 1D and 2D 
structural problems subjected to axial load, transverse load and 
bending. 

[AN] 

C925.4 Determine the shape functions and Jacobian matrix for iso-parametric 
and serendipity element. 

[AN] 

C925.5 Derive and apply the appropriate governing equations for fluid 
dynamics. 

[AP] 

Course Contents: 
Numerical Methods in Continuum Mechanics                                                       15 
Historical background, application to the continuum, governing equations for continuum, 
discretization, matrix algebra – Gaussian Elimination, Rayleigh-Ritz method (Problems on 
cantilever beam, simply supported beam subjected to point load, uniformly distributed 
load (UDL) and combination of both point load and UDL), weighted residual method, finite 
element software packages - advantages and limitations, Introduction to FDM and 
difference between FEM and FDM. 
 
One Dimensional Elements                                                                                   15 
General procedure of FEM, coordinates and shapes functions, quadratic shape functions, 
Galerkin’s approach-Element stiffness matrices and load vector, finite element equations: 
1D-bar, beam and plane truss elements, Temperature effects, Numerical integration 
(Gauss quadrature method) - one dimensional heat transfer problems. Two-Dimensional 
Element: Triangular Element (CST) - shape functions, element stiffness matrix and force 
vector, application of plane stress and plane strain conditions in stress-strain relationship 
matrix. 
 
Isoperimetric Formulation                                                                                   15 
Isoperimetric elements-four node quadrilateral element, shape functions, element 
stiffness matrix and force vector, Serendipity element (8 node rectangular element) – only 
shape function derivation, Six noded triangular element. Introduction to CFD: Purpose – 
Applications - Fundamental physical principles, Models of the flow-Governing equations 
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of fluid dynamics – the continuity, momentum and energy equations (for an infinitesimally 
small fluid element moving with the flow). 

Total 45 Periods 
Text Books: 

1 Logan D.L, “A First Course in the Finite Element Method”, Thomson Learning, 
Sixth Edition, Cengage learning India pvt ltd, 2023. 

2 John D. Anderson, Jr, “Computational fluid dynamics,” Indian Edition, McGraw 
Hill Education, 2017. 

3 J.N. Reddy, “Introduction to Finite Element Method”, Fourth Edition, McGraw-Hill 
Publication, 2020. 

Reference Books: 
1 Tirupati R. Chandrupatla and Ashok D. Belugundu, “Introduction to Finite 

Elements in Engineering”, Fifth Edition by Cambridge University, 2022. 
2 Muralidhar.K, Sundararajan.T, “Computational fluid flow and heat transfer”, 

Second edition, Narosa publishers, 2016. 
3 S.Unnikrishnan Nair,” Introduction to Finite Element Analysis”, Springer 

Publications,2023. 
Web References: 

1 http://www.nptel.ac.in/courses/105105041/1 
2 http://nptel.ac.in/courses/112105045/ 

3 https://www.cfd-online.com/ 
4 https://www.edx.org/course/hands-introduction-engineering-cornellx-engr2000 
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23ME926 COMPUTATIONAL FLUID DYNAMICS 3/0/0/3 

Nature of Course Theory Application 

Pre-Requisites Fluid Mechanics and Machinery 
Course Objectives: 

1 To recall the governing equations of fluid flow. 

2 To learn the discretization of systems using finite difference and finite volume 

techniques. 

3 To formulate diffusion–convection problems using finite volume method. 

4 To interpret the flow field for different types of grids. 

5 To experience the need for turbulence models and its types. 

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

C926.1 Recall the fundamentals of CFD, and develop case specific 
governing equations. 

[AP] 

C926.2 Evaluate the results of steady and transient diffusion problems 
using finite difference and finite volume method. 

[E] 

C926.3 Implement various discretization schemes under finite volume 
method for convention diffusion. 

[AP] 

C926.4 Solve complex problems in the field of fluid flow using appropriate 
algorithms. 

[AN] 

C926.5 Apply various turbulence models for different flow scenarios. [AP] 

Course Contents: 

Core Concepts in CFD                                                                                            15 

Basics of Computational Fluid Dynamics – Governing equations– Continuity, Momentum 

and Energy equations – Boundary conditions & Types– Time-averaged equations for 

Turbulent Flow – Classification and Mathematical behaviour of PDEs on CFD - Elliptic, 

Parabolic and Hyperbolic equations, comparison between Analytical, Experimental and 

Numerical techniques, Techniques of Discretisation and Numerical errors. 

Finite Difference and Finite Volume Methods for Diffusion                               15 

Finite difference and Finite volume method (FVM) for 1D steady and unsteady diffusion 

problems: Euler, Crank-Nickolson, and pure implicit methods, Numerical stability and 

convergence. FINITE VOLUME METHOD FOR CONVECTION-DIFFUSION: Steady 1D 

convection and diffusion problems; Central, upwind differencing, Hybrid and QUICK 

Schemes – Properties, assessments and comparison of discretization schemes. 

Finite Volume Method for Incompressible Flow                                                  15 
Incompressible Navier-Stokes equation - Vorticity-Stream function formulation and Primitive 
variable formulation - Staggered and Collocated grids – SIMPLE algorithm and its variants – 
PISO Algorithms. TURBULENCE MODELING: Turbulence model requirement and types, 
mixing length model, Two equation (k-Є) models - High and low Reynolds number models, 
Large Eddy Simulation (LES), Direct Numerical Simulation (DNS) - Mesh Generation and 
refinement Techniques. 

Total 45 Periods 
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Text Books: 

1 Versteeg, H.K., and Malalasekera, W.,”An Introduction to Computational Fluid 
Dynamics”: The finite volume Method, Pearson Education, 2022. 

2 Ghoshdastidar, P.S., “Computational Fluid Dynamics and Heat Transfer”, Cengage 
Learning, 2019. 

3 Anderson J.D., “Computational Fluid dynamics: The basics with Applications”, 

McGraw Hill Education, 2021. 

Reference Books: 

1 Clavis Malika “Fundamentals of Computational Fluid Dynamics” The finite volume 
Method, Springer, 2022. 

2 James Benton. “Computational Fluid Dynamics: An Overview of Methods”, 
Springer, 2019. 

3 Joel H. Ferziger, Milovan Peric, Robert L. Street, Computational Methods for Fluid 

Dynamics, 4th Edition, Springer Publisher, 2020. 

 

Web References: 
1 https://onlinecourses.nptel.ac.in/noc21_me126/preview 

2 https://www.coursera.org/learn/applied-computational-fluid-dynamics 

3 https://nptel.ac.in/courses/112105045 

4 https://onlinecourses.nptel.ac.in/noc24_ae23/preview 
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23ME927 THEORY ON COMPUTATION AND VISUALIZATION 3/0/0/3 

Nature of Course Theory 
Pre-Requisites Engineering Mathematics 

Course Objectives: 
1 To recall the processing principles computational analysis. 

2 To familiarize the concepts and techniques of discrete mathematics for 
theoretical computer science. 

3 To learn different formal languages and their relationship. 
4 To grasp Visualization design and data Ink 
5 To familiarize the applications of computational analysis and visualization. 

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

C927.1 Illustrate the concepts and techniques of discrete 

mathematics for theoretical computer science.  

[U] 

C927.2 Explain the different formal languages and their relationship. [AN] 

C927.3 Illustrate the construction of grammars for different 

languages and vice-versa. 

[U] 

C927.4 Explain the visualization, Graphics and Quantitative 
Information. 

[AN] 

C927.5 Apply the visualization design and data Iink. [AP] 

Course Contents: 

Discrete Structures and Automata Theory                                                15 
Sets, Functions, Logical statements, Proofs, Relations, Languages, Principal of 
Mathematical Induction, Strong Principle, Recursive Definitions, Structural Induction. 
Regular Expressions, Regular Languages, Application of Finite Automata, Automata with 
output – Moore machine & amp; Mealy machine, Finite Automata, Memory requirement in 
a recognizer, Definitions, union- intersection and complement of regular languages. 
Kleene’s Theorem, Minimization of Finite automata, Regular and Non-Regular Languages 
– pumping lemma. 
 
Context Free Grammar (CFG) and Pushdown Automata                          15 
Definitions and Examples, Unions Concatenations and Kleene’s of Context free 
language, Regular Grammar for Regular Language, Derivations and Ambiguity, 
Unambiguous CFG and Algebraic Expressions, BacosNaur Form (BNF), Normal Form – 
CNF. Definitions, Deterministic PDA, Equivalence of CFG and PDA &amp; Conversion, 
Pumping lemma for CFL, Intersections and Complements of CFL, Non-CFL.  
 
Value of Visualization and Design                                                               15 
Information Visualization, In Readings in Information Visualization, Graphical Excellence, 
Graphical Integrity, Sources of Graphical Integrity, The Visual Display of Quantitative 
Information. The Power of Representation, Data-Ink and Graphical Redesign, Data-Ink 
Maximization and Graphical Design. 

Total 45 Periods 
Text Books: 

1 Michael Sipser, “Introduction to the Theory of Computation”, Prentice-Hall, 2018. 

2 Automata Theory, Languages, and Computation By John Hopcroft, Rajeev 
Motowani, and Jeffrey Ullman 2019 

3 V. Rajaraman, Computer Programming in C, Prentice-Hall, 2019.  
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Reference Books: 

1 Introduction to Languages and the Theory of Computation, 4th by John Martin, 
Tata Mc Graw Hill 2020. 

2 An introduction to automata theory and formal languages By Adesh K. 
Pandey, Publisher: S.K. Kataria and Sons, 2021. 

3 Donald Hearn and M. Pauline Baker.Computer Graphics Prentice-Hall, Inc., 
Upper Saddle River, NJ, USA., 2019 

Web References: 
1 https://onlinecourses.nptel.ac.in/noc23_cs31/preview 
2 https://www.youtube.com/playlist?list=PL85CF9F4A047C7BF7 
3 https://www.youtube.com/watch?v=TOsMcgIK95k&list=PLbtzT1TYeoMjNOG

EiaRmm_vMIwUAidnQz 
4 https://www.youtube.com/watch?v=LFKZLXVO-Dg 
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23ME928 COMPUTATIONAL BIO-MECHANICS 3/0/0/3 

Nature of Course Theory 
Pre-Requisites Basic Engineering Mechanics, Physics and Anatomy 
Course Objectives: 

1 To familiarize biomechanics principles. 
2 To recall the kinematic and kinetic analysis of human motion and the 

mechanical behavior of bones, muscles, and tissues. 
3 To analyze the biomechanical behavior of various joints and their 

contributions to human motion, focusing on kinematic and kinetic aspects 
and equilibrium conditions 

4 To apply computational techniques like finite element analysis and 3D 
modeling for studying biomechanical systems, gait, and performance 
analysis. 

5 To understand the future scope of biomechanics. 
Course Outcomes: 
Upon completion of the course, students shall have ability to 

C928.1 Recollect kinematic and kinetic concepts and mechanical properties 
of bones, muscles, tendons, ligaments, and soft tissues. 

[U] 

C928.2 Recollect human movement and address musculoskeletal issues. [U] 

C928.3 Implement kinematic and kinetic principles to evaluate joint 
movements in the knee, hip, and other major joints of the human 
body. 

[AN] 

C928.4 Analyze joint mechanics and equilibrium to evaluate movement 
efficiency and detect biomechanical issues. 

[AN] 

C928.5 Investigate biomechanical systems using finite element models for 
prosthetics, exoskeletons, and sports performance. 

[AN] 

Course Contents: 
Biomechanics                                                                                                           15 
Introduction -Perspective of biomechanics, Terminologies, Kinematic and kinetic concepts 
for analysing human motion, Mechanical properties of soft tissues, bones, and muscles. 
Biomechanics of Bone, Biomechanics of Articular Cartilage, Tendons and Ligaments, 
Peripheral Nerves and Spinal Nerve Roots, Skeletal Muscle. 
 
Biomechanics of Joints and Motion                                                                      15 
Knee, Hip, Foot and Ankle, Lumbar Spine, Cervical Spine, Shoulder, Elbow Wrist, and 
Hand, Linear kinematic and kinetic aspects of human movement, angular kinematic and 
kinetic aspects of human movement, equilibrium and human moment. 
 
Computational and Applied Biomechanics                                                          15 
Finite Element Analysis in Biomechanics, Computational modelling of Vancouver 
Periprosthetic Fracture in Femur, Scaffolds, artificial hip and knee joints, Aortic Valve. 
Exoskeleton design, Ergonomics, Sports mechanics, Performance Analysis, 
Biomechanical analysis, 3D printing.  

Total 45 Periods 
Text Books: 

1 Susan J Hall, ―Basic Biomechanics, 6th Edition, The McGraw-Hill Companies 

Inc., 2022  

2 Jay D Humphrey and Sherry L Delange, ―An Introduction to Biomechanics: 

Solids and Fluids, Analysis and Design, 1st edition, Springer-Verlag, 2020  
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Reference Books: 

1 Margareta Nordin and Victor H Frankel, ―Basic Biomechanics of the 
Musculoskeletal System, 3rd Edition, Lippincott Williams and Wilkins, 2021.  

2 Ozkaya, Nihat, Nordin, and Margareta, ―Fundamentals of Biomechanics: 
Equilibrium, Motion, and Deformation, 2nd Edition, Springer, 2020.  

Web References: 
1 https://archive.nptel.ac.in/noc/courses/noc21/SEM2/noc21-me130/ 
2 https://onlinecourses.nptel.ac.in/noc25_hs22/preview 
3 https://pmc.ncbi.nlm.nih.gov/articles/PMC5619267/ 

 
 
  



 

 Sri Krishna College of Engineering and Technology Batch: 2023-2027 

 

 

 

97Page B.E – Mechanical Engineering 

 

23ME929 COMPUTER AIDED ENGINEERING 3/0/0/3 

Nature of Course Theory Application 
Pre-Requisites Engineering Drawing, Computer Aided Machine Drawing 
Course Objectives: 

1 To design products and processes at the continuum scale, addressing both the 
theoretical and practical aspects of engineering challenges. 

2 To convert complex physical problems into well-defined engineering problems 
by means of geometric modeling and numerical modeling capabilities. 

3 To impart knowledge of recent advancement in computer aided engineering  
and software packages. 

4 To familiarize the utility software in CAE.  
5 To understand the future scope of computer aided engineering. 

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

C929.1 Transform a conceptual idea into a detailed CAD model using 

geometric modelling techniques. 

[AP] 

C929.2 Generate mathematical representation of curves, surfaces and 
solids using interpolation and approximation concepts. 

[C] 

C929.3 Apply suitable product data exchange techniques to convert 

geometric model into numerical model. 

[AP] 

C929.4 Derive and apply the appropriate governing equations for the 1D 
elements. 

[AP] 

C929.5 Analyze the real time problems using CAE tools. [AN] 

Course Contents: 
Computer Aided Design                                                                                           15 
Introduction -Design process - sequential and concurrent engineering - Computer aided 
design - CAD system architecture - Computer graphics and its standards - co-ordinate 
systems - 2D and 3D transformations- homogeneous coordinates - Line drawing – Clipping - 
viewing transformation. 
 
Geometric Modeling& CAD Standards                                                                    15 
Representation of curves - Hermite curve- Bezier curve - B-spline curves - Techniques for 
surface modeling - surface patch - Coons and bicubic patches- Bezier and B-spline 
surfaces. Solid modeling techniques - CSG and B-rep. CAD STANDARDS: Standards for 
computer graphics - Graphical Kernel System (GKS) – standards for exchange images - 
Open Graphics Library (OpenGL) - Data exchange standards - IGES, STEP, CALS etc. - 
communication standards. 
 
Computer Aided Engineering (CAE)                                                                      15 
Historical Background – Weighted Residual Methods - Basic Concept of FEM – Variational 
Formulation of Boundary Value Problems – Ritz Method – Finite Element Modelling – 
Element Equations – Linear and Higher order Shape functions – Bar, Beam Elements –
Applications to Heat Transfer problems. -Mesh 
quality- Error estimate- Introduction to Analysis Software. 

Total 45 Periods 

Text Books: 
1 Ibrahim Zeid, “Mastering CAD/CAM”, McGraw Hill Education (India) P Ltd., SIE, 

2022. 
2 J.N.Reddy, Introduction To Finite Element Method, 4th Edition 2020. 

3 Logan D.L, “A First Course in the Finite Element Method”, Thomson Learning, 
Sixth Edition, Cengage learning India pvt ltd, 2023 
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Reference Books: 

1 E Zimmer, M Groover, “CAD/CAM: Computer-aided Design and Manufacturing”, 
Pearson Education Ltd., 2023. 

2 YongtaoLyu , Finite Element Method Element Solutions, 2022. 

3 Alberto Paoluzzi, “Geometric Programming for Computer Aided Design”, Wiley 

Publication, 2018. 

Web References: 
1 https://www.ptc.com/en/technologies/cad 

2 http://nptel.ac.in/courses/112105045/ 
3 https://archive.nptel.ac.in/courses/112/104/112104031/ 
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23ME930 MACHINE LEARNING FOR INTELLIGENT SYSTEMS 3/0/0/3 

Nature of Course Theory 
Pre-Requisites Mathematics 

Course Objectives: 
1 To impart the knowledge about the concepts of machine learning. 

2 To recall the fundamental concepts of clustering and segmentation methods 
3 To enable the students to understand the concepts of neural networks 
4 To familiarize the application areas of ML. 

5 To understand the future scope of computer aided engineering. 
Course Outcomes: 
Upon completion of the course, students shall have ability to 

C930.1 Summarize the basic machine learning techniques [U] 

C930.2 Explain different supervised and unsupervised learning techniques. [U] 
C930.3 Evaluate and design fuzzy logic-based systems, employing fuzzy 

set operations. 
[E] 

C930.4 Apply the machine learning models to solve real-world problems. [AP] 

C930.5 Develop and implement neural network architectures to a real-
world problem. 

[AP] 

Course Contents: 
Machine Learning (ML)                                                                                           15 

Introduction -Types of ML - Supervised, Unsupervised, and Reinforcement Learning, 

Mathematical foundations: Probability, Statistics, and Linear Algebra, Data Pre-processing 

and Feature Engineering, Evaluation Metrics: Accuracy, Precision, Recall, F1 Score. 

SUPERVISED LEARNING: Supervised Learning: Linear Regression, Logistic Regression, 

Decision Trees, Random Forests, Support Vector Machines (SVM). 

 

Unsupervised Learning                                                                                           15 

Introduction to clustering, Types of Clustering, Agglomerative clustering, K-means 

clustering, Mean Shift clustering. Principal Component Analysis (PCA), t-SNE for 

Dimensionality Reduction. FUZZY LOGIC: Introduction to Fuzzy Sets, Classical and 

Fuzzy Sets. Fuzzy rule generation - Operations on Fuzzy Sets - Fuzzy Arithmetic and 

Fuzzy Logic 

 

Neural Networks                                                                                                       15 
Introduction to Neural Networks, Mathematical Models of Neurons, Artificial Neural 
Networks (ANNs), ANN architecture, Learning rules, Multi-layer Perceptron’s, Back 
propagation. Convolutional Neural Networks (CNNs) for Image Processing, Recurrent 
Neural Networks (RNNs). Predictive maintenance in smart factory by using intelligent 
systems algorithms. 

Total 45 Periods 
Text Books: 

1 Bernhard Mehlig, “Machine Learning with Neural Networks”, Cambridge 
University Press, 2021.  

2 Sebastian Raschka, Yuxi (Hayden) Liu, Vahid Mirjalili, "Machine Learning with 
PyTorch and Scikit-Learn", Packt Publishing, 1st Edition, 2022. 

3 M. Gopal, “Introduction to Machine Learning”, McGraw Hill Education (India), 
2021. 
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Reference Books: 

1 S. Rajasekaran and G. A. Vijayalakshmi Pai, “Neural Networks, Fuzzy 
Systems, and Evolutionary Algorithms: Synthesis and Applications” PHI 
Learning, 2nd Edition, 2021. 

2 EthemAlpaydın “Introduction to Machine Learning”, MIT Press, 4th edition, 
2020 

3 Ian Goodfellow, YoshuaBengio, Aaron Courville, "Deep Learning", MIT Press, 
2023. 

Web References: 
1 https://lms.decibelslab.com/courses/Machine-Learning-for-Mechanical-

Engineers 
2 https://skill-lync.com/blogs/technical-blogs/design-applications-of-machine-

learning-and-ai-in-mechanical-engineering 
3 https://www.cs.cornell.edu/courses/cs4780/2018fa/page18/ 
4 https://onlinecourses.nptel.ac.in/noc23_cs18/preview 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 

 Sri Krishna College of Engineering and Technology Batch: 2023-2027 

 

 

 

101Page B.E – Mechanical Engineering 

 

 

23ME931 PRODUCT LIFECYCLE MANAGEMENT 3/0/0/3 

Nature of Course Theory  

Pre-requisites - 

Course Objectives: 

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

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

3 To learn integration of PLM technologies. 

4 To familiarize the product development process that provides competitive 
advantage to industries of various sectors to deliver innovative products. 

5 To understand life cycle pattern of various fast-moving gadgets. 

Course Outcomes: 

Upon completion of the course, students shall have ability to 

C931.1 
Familiarize with the fundamentals of the product lifecycle and 
thus acquire the capability to apply them.                                                                                   

[U] 

C931.2 
Recall the methods and technologies for adopting PLM 
strategies.  

[U] 

C931.3 
Manage and analyze the challenges in different stages of 
product development. 

[AN] 

C931.4 
Apply the tools/techniques of product life cycle management to 
industrial problems. 

[AP] 

C931.5 
Apply digital manufacturing framework in product development 
process with business considerations. 

[AP] 

Course Contents: 

Motivation and Introduction                                                                               15 
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 and service bill of materials. 
 
Product Development Process and Methodologies                                       15 
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                                        15 
Business Process Reengineering; Enterprise Resource Planning; Managing a design project; 
Introduction to Digital Manufacturing; Applications of soft computing in product development 
process; PLM Software over view; Use of visualization in several stages of lifecycle – Case 
studies. 

Total Hours 45 Periods 
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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, 2023. 

3 John Stark, Product Lifecycle Management (Volume 5), Springer, 2024. 

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 

3 Abele, E. et al., Environmentally-friendly Product Development Methods and Tools, 
Springer, 2005. 

4 Christopher A. Mattson, Carl D. Sorensen, Product Development, Principles and 
Tools for Creating Desirable and Transferable Designs, Springer, 2020 

Web References: 

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 

4 https://www.coursera.org/in/articles/plm 
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23ME932 NON-TRADITIONAL MACHINING PROCESSES 3/0/0/3 

Nature of Course Theory 
Pre Requisites Manufacturing technology  
Course Objectives: 

1 To recollect the material removal using diverse energy forms and achieve high-
accuracy machining of new materials and complex parts through non-traditional 
methods 

2 To address real-world machining challenges through case studies and practical 

exposure to non-traditional machining techniques 

3 To provide a thorough understanding of the machining process principles. 

4 To recollect the mechanisms and working of various non-traditional machining 

processes 

5 To recall the recent advancement in non-traditional machining. 

Course Outcomes: 
Upon completion of the course, students shall have ability to 
C932.1 Elucidate the necessity of Non-traditional machining processes and 

classify them based on material removal principles 

[U] 

C932.2 Summarize the principles, process parameters of various mechanical 

and electrical non-traditional machining processes 

[U] 

C932.3 Apply knowledge of chemical and electrochemical machining process 
to select suitable etchants, electrolyte and process parameters for 
given applications 

[AP] 

C932.4 Apply the principles of high energy beam machining methods to solve 
machining problems involving hard-to-machine materials 

[AP]. 

C932.5 Analyze and compare various non-traditional machining techniques to 

select the most suitable process for specific industrial applications 

based on material properties and machining requirements 

[AN] 

Course Contents: 
Advanced Machining Processes                                                                             15 
Need of Non-Traditional Machining Processes – Classification - Mechanical and 
Electrical Process– Principles, process parameters, advantages, disadvantages and 
applications of Ultrasonic Machining, Abrasive Jet Machining, Water Jet Machining and 
Electrical Discharge Machining. Electrical Discharge Wire Cut and Grinding: Principle, 
advantages, limitations and applications 
 
Chemical and Electro Chemical Machining                                                           15 
Chemical Machining: fundamentals, Principle –classification and selection of Etchant -
chemical milling, Engraving, Blanking – Advantages, disadvantage and applications. 
Electro Chemical Machining: Electrolytes - Electrolyte and their Properties – Design for 
Electrolyte Flow – Process Variables – Advantages, disadvantage and applications - 
Electro Chemical Grinding: principle. 
 
High Energy Machining Process                                                                            15 
Electron Beam Machining: Principle –Generation and control of electron beam-
Advantages, disadvantages and applications. Laser Beam Machining: Principle –Solid 
and Gas Laser Application – advantages, limitations and applications. Ion Beam 
Machining: Equipment – process characteristics – Advantages, limitations and 
applications. Plasma Arc Machining: Principle –Gas mixture– advantages, limitations and 
applications. Ion Beam Machining – Principle – advantages, limitation, applications. 

Total 45 Periods 
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Text Books: 

1 Omkar IK, “Non-traditional machining”, Notion press, 2021 

2 Dr.A.ShadrachJeya Sekaran, “Unconventional machining process”, 

Edurights Global, 2021. 

3 Helmi Youssef, “Non-traditional and advanced machining technologies”, 

CRC press, 2022 

Reference Books: 
1 Arumuganaianar, “Non-traditional machining process”, IIP interactive 

international publisher, 2023 

2 P.C PandeyAnd H.S. Shan, “Modern Machining Process”, Tata Mc Graw – 

Hill Publishing Company Limited, New Delhi, 2017. 

3 Siddheshkumar, “Inception to non-traditional machining”, Notion Publishers, 

2021 

Online Resources: 
1 https://www.udemy.com/course/non-conventional-machining-processes/ 

2 https://archive.nptel.ac.in/courses/112/105/112105212/ 

3 https://archive.nptel.ac.in/courses/112/103/112103202/ 

4 https://onlinecourses.nptel.ac.in/noc24_me72/preview 
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23ME933 DESIGN OF TRANSMISSION SYSTEMS 3/0/0/3 

Nature of Course Theory analytical 

Pre-Requisites Machine Element and System Design 
Course Objectives: 

1 To familiarize the different types of flexible transmission systems. 
2 To recall the terminology, geometry and basic kinematic concepts of gears. 
3 To learn the design of brakes, clutches and gear box. 
4 To familiarize the procedure of designing various transmission elements.  
5 To enable the students to design real time transmission system elements. 

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

C933.1 Interpret the design concepts of transmission systems. [U] 
C933.2 Design and develop the flexible transmission elements for 

engineering applications by selecting the standard data from 
design data book and manufacturers catalog. 

[AN] 

C933.3 Compute and analyze the stresses in gear drives for power 
transmission. 

[AN] 

C933.4 Apply the standard procedure to design gear box for engineering 
applications. 

[AP] 

C933.5 Estimate the forces in clutch and brake systems for varies 
transmission systems. 

[AN] 

C933.6 Design and fabricate a model of the transmission system [C] 
Course Contents: 
Design of Flexible Elements                                                                               15 
Belt Drives - types, selection of belt drives-Belt materials and applications. Selection of V 
belts and pulleys, flat belts and pulleys, Introduction to toothed belts, design of chain 
drives and sprockets. 
 
Spur Gears and Helical Gears                                                                             15 
Gears – classification of gears, introduction to ANSI/AGMA standards. Parallel axis gears 
- design of spur gear and design of helical gear. Bevel and Worm Gears: Straight bevel 
gear – Beam strength, wear strength, design of bevel gears. Worm Gear – thermal 
capacity, estimating the size of the worm gear pair, force analysis. 
 
Design of Gear Boxes                                                                                        15 
Step ratio, ray diagram, kinematics layout. Design of sliding mesh gearbox, constant mesh 
gear box, multi speed gear box, Theory of variable speed gear box. Design of Clutches 
and Brakes: Design of clutches – Plate clutches–Axial clutches, Centrifugal Clutches. 
Design of block brake, disc brakes. 

Total 45 Periods 
Text Books: 

1 Bhandari, V.B., “Design of Machine Elements”, Fifth Edition, Tata McGraw-Hill 
Publishing Company Ltd., 2020. 

2 Juvinall R. C., Marshek K.M., “Fundamentals of Machine component Design”, 
John Wiley & Sons Third Edition, 2019. 

3 Dr. N.C. Pandya and Dr. C.S. Shah, “Machine Design”, Charotar Publishing 
House Pvt. Ltd, 2022. 
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Reference Books: 

1 Richard G. Budynas and J. Keith Nisbett, “Shigley’s Mechanical Engineering 
Design”, Eleventh Edition, Tata McGraw-Hill, 2020. 

2 Prabhu. T.J., “Design of Transmission Elements”, Mani Offset, Chennai, 2019. 
3 R.S. Khurmi& J.K. Gupta, “A Textbook of Machine Design”, S Chand 

Publisher, 2022. 

Web References: 
1 https://nptel.ac.in/courses/112105124/39 
2 https://nptel.ac.in/courses/112/106/112106137/ 
3 https://onlinecourses.nptel.ac.in/noc24_me71/preview 
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23ME934 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 interpret the principles and design rules pertaining to 
design for casting, welding, machining and assembly. 

4 To outline the features of DFMA software. 
5 To understand the connectivity between manufacturing and assembly process. 

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

C934.1 Recall the design procedure of engineering products in order to 
minimize the cost/time. 

[U] 

C934.2 Analyze the importance of tolerance and process capability in 
promoting interchangeability and selective assembly. 

[AN] 

C934.3 Analyze the design process of engineering products for ease of 
assembly. 

[AN] 

C934.4 Apply the design concepts for engineering products for casting, 
welding and machining operations. 

[AP] 

C934.5 Familiarize the design parameters of a product using DFMA software. [U] 
Course Contents: 
Design for Manufacturing                                                                                       15 
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. Evaluation methods for material 
selection. 
 
Design for Casting, Welding and Machining                                                       15 
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 assembly and DFMA software                                                              15 
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, 2022. 

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

 

Reference Books: 
1 Eggert, R.J. “Engineering Design” Pearson Education, Inc. New Jersey, 2020. 
2 Peck, H. “Designing for Manufacture”, Pitman Publications, London, 2019. 

3 Kalandar Saheb, S.D and Prabhakar, O. “Engineering Design for Manufacture”, 
ISPE 2020. 

4 Geoffrey Boothroyd, Peter Dewhurst and Winston Knight, “Product design for 
manufacture and assembly”, Second edition, Taylor and Francis, 2020. 

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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23ME935 SURFACE ENGINEERING 3/0/0/3 

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

1 To provide greater insight into the science and technology of interacting 
surfaces in relative motion. 

2 To recollect in detail about surfaces, friction, wear, lubrication and their 
effects. 

3 To apply the concepts to the design of hydro dynamic, hydro static and rolling 
element bearings. 

4 To acquire the knowledge of hydro static and dynamic applications. 
5 To familiarize the future trend of surface engineering. 

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

C935.1 Outline the fundamentals of friction, wear and lubrication. [U] 

C935.2 Summarize the concept of wear and lubrication to solve inter-
disciplinary engineering problems. 

[U] 

C935.3 Apply the concepts of lubrication to design of rolling element 
bearings. 

[AP] 

C935.4 Analyze the different types of surface coating techniques. [AN] 

C935.5 Correlate the surface coating techniques with nano tribology. [AN] 

Course Contents: 

Friction and wear                                                                                               15 
Topography of Engineering surfaces - Contact between surfaces - Sources of sliding 
Friction - Friction of metals - Friction of non-metals. Friction of Ceramic materials and 
polymers - Rolling Friction - Source of Rolling Friction - Stick slip motion - Measurement 
of Friction - Thermal considerations in sliding contact. Types of wear - Simple theory of 
Sliding Wear Mechanism of sliding wear of metals - Abrasive wear - Materials for 
Adhesive and Abrasive wear situations - Corrosive wear - Surface Fatigue wear situations 
- Brittle Fracture wear - Wear of Ceramics and Polymers - Wear Measurements. 
 
Lubrication and Film Lubrication Theory                                                        15  
Types and properties of Lubricants –Lubrication Regimes - Testing methods - 
Hydrodynamic Lubrication - Elasto hydrodynamic lubrication - Boundary Lubrication - 
Solid Lubrication Hydrostatic Lubrication. Fluid film in simple shear – Viscous flow 
between very close parallel plates – Shear stress variation Reynolds Equation for film 
Lubrication – High speed loaded/unloaded journal bearings - The Somerfield diagram 
 
Surface Engineering and Nano tribology                                                         15 
Surface modifications – Transformation Hardening, surface fusion – Thermo chemical 
processes – Surface coatings Recent development in coatings DLC, CNC thick coatings 
– Coating of polymers and plastics - Measuring techniques - Plating and anodizing – 
Fusion Processes – Vapour Phase processes. Nano tribology - Introduction, SFA studies- 
AFM/FFM studies. Introduction about self-healing process. 

Total 45 Periods 
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Text Books: 

1 
Bharat Bhusan, ‘Introduction to Tribology’, 2nd Edition, John Wiley & sons, Ltd, 
2022 

2 
Harish Hirani, “Fundamentals of Engineering Tribology with Applications”, 
Cambridge University Press, 2022. 

3 
Aniket BhanudasKolekar, “Surface Engineering”, First edition, Tech knowledge 
Publications, 2023. 

Reference Books: 

1 
Ramsey Gohar “Fundamentals of Tribology” World Scientific Publishing Europe 
Ltd, 2020. 

2 
V.B.Bhandari “Design of Machine Elements “Fourth Edition. Tata McGraw hill 
Edition Pvt, 2022. 

3 
M. Martin, “Introduction to Surface Engineering”, Scrivener Publishing Ltd, 
2021. 

Web References: 
1 https://nptel.ac.in/courses/113/105/113105086/ 

2 https://nptel.ac.in/courses/113/108/113108083/ 
3 https://www.coursera.org/learn/corrosion 

4 http://kcl.digimat.in/nptel/courses/video/113105086/L07.html 
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23ME936 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 interpret the standard procedure available for 
concept development.  

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

4  To make the students familiarize with the intellectual property rights.  

5 To familiarize the advancements in product design software applications.   

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

C936.1  Summarize the basic product development process.   [U]  

C936.2  Apply the design thinking process for product development.  [AP]  

C936.3  Elaborate the environmental impacts in decision making  [U]  

C936.4  Discover the IPR related issues and patent registration.  [U]  

C936.5  Analyze the feasibility of the proposed project.  [AN] 

Course Contents: 

Principles and Practices of Product Development                                               15 
Introduction - Characteristics of successful product development, Challenges of product 
development, the product development process, 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                                                                                                       15 

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                                         15 

Intellectual Property Rights, Write the description of the invention, Refine Claims, Pursue 

application. Economics and Management. Project Execution.  

Total 45 Periods 

Text Books: 

1  
Karl T Ulrich & Steven D Eppinger, “Product design and development” New 
York, McGraw-Hill Education, 2022.     

2  
Ken Hurst, “Engineering Design Principles”, Elsevier Science and 
Technology Books, 2020.  

3 Stacy Stevenson “Product Creation Mastery”, author’s republic, 2022. 

4 
Steven Selikoff “The complete book of Product Design, Development, 
Manufacturing, and Sales”, Product Development Academy; 2nd edition, 
2020. 
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Reference Books: 

1  G. E. Dieter, “Engineering Design”, McGraw – Hill International, 2022.  

2  
Kevin N A otto, Kritine I Wood, “Product Design”, Prentice Hall Publications, 
2020.  

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

4 Don Norman, “The design of everyday things”, USI, 2023. 

Online References: 

1  http://www.electrical4u.com/digital-electronics.htm  

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

3 
https://www.edx.org/course/product-design-delft-design-approach-
delftxdda691x- 

4  www.nptel.ac.in/courses/112107217/ 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 

 Sri Krishna College of Engineering and Technology Batch: 2023-2027 

 

 

 

113Page B.E – Mechanical Engineering 

 

23ME937 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 recall 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 

C937.1 Recall the various applications of lean six sigma tools in 

industries. 

[U] 

C937.2 Recollect the challenges in implementing six sigma. [U] 

C937.3 Illustrate the various principles of lean six sigma in different 

sectors. 

[AN] 

C937.4 Reduce the process variation and improve the efficiency of the 
process using the tools of lean six sigma. 

[AP] 

C937.5 Evaluate the various industrial projects and to improve the 
performance. 

[E] 

Course Contents: 
Lean Six Sigma                                                                                                      15 
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                                                                                        15 
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                                                                                 15 
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 
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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. 

3 Hemanth Urdhwareshe, “Six Sigma for Business Excellence”, Pearson, 
2012. 

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 References: 
1 http://nptel.ac.in/courses/110105039 
2 https://www.tutorialspoint.com/six_sigma/six_sigma_introduction.html 
3 https://www.coursera.org/courses?query=six%20sigma 

4 https://www.coursera.org/specializations/six-sigma-green-belt 
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23ME938 
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 recall the importance of production planning and control in industry. 
3 To learn the students about the production scheduling and material 

requirement planning in industries. 
4 To enable the students, estimate the cost for various products after process 

planning. 
5 To recall the importance of management in layout and safety engineering.  

Course Outcomes: 
Upon completion of the course, students shall have ability to 
C938.1 Identify the key factors influencing plant location decision and 

different types of plant layouts for better industrial layout design. 
[U] 

C938.2 Indicate the workplace hazards and safety training procedures 
followed in industries. 

[U] 

C938.3 Construct the various concepts of production, process and capacity 
planning to solve various production problems. 

[AP] 

C938.4 Illustrate the concepts of production scheduling techniques. [AP] 

C938.5 Calculate the manufacturing cost for machining, foundry, and welding 
operations. 

[AN] 

Course Contents: 
Plant Ecology                                                                                                         15 
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                                                      15 
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                                                                                        15 
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, 
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estimation of foundry and welding costs. 

Total 45 Periods 
 

Text Books: 

1 Seán Moran, “Process Plant Layout” Butterworth-Heinemann publishers, 
2021. 

2 Martand T. Telsang, “Introduction to process planning”, S. Chand and Co, 
2020. 

3 L. M. Deshmukh, “Industrial Safety Management: Hazard Identification and 

Risk Control”, Tata McGraw-Hill Publishing Co. Ltd., 2021. 

Reference Books: 
1 Jack Greene “Plant Design, Facility Layout, Floor Planning”, CreateSpace 

Independent Publishing Platform, 2019. 
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 References: 

1 http://nptel.ac.in/courses/107103004/31 
2 http://www.treehugger.com/sustainable-product-design 
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23ME939 
ENGINEERING MANAGEMENT AND  

FINANCIAL ACCOUNTING 
3/0/0/3 

Nature of Course Theory application 
Pre-Requisites Nil 
Course Objectives: 

1 To impart the fundament knowledge on demand and supply analysis. 
2 To make the students understand the methods of calculating production cost 

and fix the price of a product thereof. 
3 To enable the students to understand the principles, functions and practices 

adapted in industry for the successful management of financial accounting. 
4 To provide the fundamental knowledge on capital budgeting to evaluate a 

project. 
5 To familiarize the students in various financial concepts.  

Course Outcomes: 
Upon completion of the course, students shall have ability to 
C939.1 Demonstrate the fundamental knowledge on demand and supply 

analysis.  
[U] 

C939.2 Calculate the production cost and fix price tag for a product based 
on the gross expenses and market scenario 

[AP] 

C939.3 Apply the basic principles, functions and practices for managing 
the financial accounts. 

[AP] 

C939.4 Make investment decisions based on the projected return on 
investments. 

[AN] 

C939.5 Interpret the importance of cost analysis and application of 
accounting software 

[U] 

Course Contents: 
Engineering Management                                                                                   15 
Introduction -Managerial concepts - Relationship with other disciplines - Firms: Types, 
objectives and goals -- Enterprise Performance Management - Managerial decisions - 
Decision analysis. Demand and Supply Analysis Break even analysis - Demand – 
Supplier demand - Types of demand - Determinants of demand - Demand function - 
Demand elasticity -Demand forecasting - Supply - Determinants of supply - Supply 
function - Supply elasticity. 
 
Production and Cost Analysis                                                                           15 
Production function - Returns to scale – Production optimization - Least cost input – 
Isoquants - Managerial uses of production function, Decision making-make/buy. Cost 
Concepts- Cost function - Determinants of cost - Short run and Long run cost curves - 
Cost Output Decision - Estimation of Cost – Pricing - Determinants of Price - Pricing 
under different objectives and different market structures- Price discrimination – Pricing 
methods in practice - Dynamic Pricing Models and Their Application in Digital Markets - 
Cost analysis using Software-Overview. 
 
Financial Accounting (Elementary Treatment)                                                 15 
Balance sheet and related concepts – Profit & Loss Statement and related concepts - 
Financial Ratio Analysis – Break even analysis - Cash flow analysis -Funds flow analysis 
- Comparative financial statements - Analysis & Interpretation of financial statements 
Capital Budgeting (Elementary Treatment) Investments - Risks and return evaluation 
of investment decision - Average rate of return- Payback Period - Net Present Value - 
Internal rate of return. Introduction to Accounting software packages -Predictive analytics 
in financial decision-making 

Total 45 Periods 
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Text Books: 

1 Paul A. Samuelson, William D. Nordhaus, Sudip Chaudhuri, AnindyaSen, 
Economics, McGraw Hill, 21st Edition, 2020. 

2 John M. Nicholas, Herman Steyn, Project Management for Engineering, 
Business, and Technology, Routledge, Sixth Edition, 2023. 

3 Peter Brewer, Ray Garrison, Eric Noreen, Introduction to Managerial 
Accounting, McGraw Hill, 9th Edition, 2024. 

Reference Books: 
1 N. Gregory Mankiw, Principles of Economics, 10th Edition, Cengage Learning, 

2021. 
2 Narayana Swamy R., “Financial Accounting: A Managerial Perspective”, PHI 

Learning Private Limited; 6th Revised edition, 2017.  
3 Ronald Hilton, Managerial Accounting: Creating Value in a Dynamic Business 

Environment, 13th Edition, McGraw Hill, 2021 
Web References: 

1 https://nptel.ac.in/courses/110101003/ 
2 https://archive.nptel.ac.in/courses/112/102/112102107/ 
3 https://www.coursera.org/learn/management-accounting  

4 https://www.coursera.org/courses?query=engineering%20management 
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23ME940 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 familiarize the performance measurement and cost management role in 
redefining value chain excellence of firms. 

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

4 To impart knowledge on circular and green supply chain concepts.  
5 To familiarize the importance of supply chain in cost control. 

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

C940.1 Elucidate the importance of supply chain management in the 
formulation of the business strategy and the conduct of supply chain 
operations. 

[U] 

C940.2 Recall the supply chain strategies, purchasing aspects and 
modeling systems. 

[U] 

C940.3 Predict the demand in the supply chain and formulate strategies for 
effective supply chain management. 

[AP] 

C940.4 Examine the importance of cost management in the supply and 
customer satisfaction. 

[AP] 

C940.5 Analyze and improve supply chain processes through Inventory 
models. 

[AN] 

Course Contents: 
Supply Chain Management                                                                                     15 
Fundamentals - 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                                                                                         15 
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                      15 
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", 4 th 
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 

Online 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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23ME941 OPERATIONS RESEARCH 3/0/0/3 

Nature of Course Theory  
Pre-Requisites Nil  

Course Objectives: 
1 To learn Selecting the constraints on the availability of resources and 

developing a model and rendering an optimal solution for the given 
circumstances. 

2 To familiarize Appraising the challenges in the transportation and production 

problems and furnishing a rational solution to maximize the benefits.  

3 To Investigate the nature of the project and offering methodical assistance 
towards decision making in maintenance. 

4 To recall the applications in project management. 

5 To familiarize the software usages to solve OR problems. 
Course Outcomes: 
Upon completion of the course, students shall have ability to 

C941.1 Select the constraint on the availability of resources and develop 

a model to render Optimal solution for the given circumstances.  

[U] 

C941.2 Appraise the challenges in the transportation and production 

problems and furnish a rational solution to maximize the benefits  

[AP] 

C941.3 Analyze the optimal way to solve LPP and TP problems.   [AN] 

C941.4 Investigate the nature of the project and project completion time. [AN] 

C941.5 Investigate the methodical assistance towards decision making 

in maintenance.  

[AN] 

Course Contents: 
Operations Research and Linear Programming                                               15 
Introduction -Operation Research: Definition – Models – Steps – Important topics – Scope 
- Tools. Linear Programming (LP): Introduction – Concept (Problem mix, Assumption, 
Properties) –Development (Problem formulation) – Problems in: Graphical method, 
Simplex methods, Big M method.  
 
Transportation and Assignment Problems                                                      15 
Transportation problems: Introduction, Model, Types – Problems in: Initial Basic (feasible) 
solution: Northwest Corner Cell method; Least Cost Cell method; Vogel’s Approximation 
method and Optimal solution MODI (U-V) method. Assignment problems: Introduction, 
Types, Problems in Hungarian method.  
 
Project Management and Replacement Models                                              15 
Project Management: Introduction; Guidelines for Networking AOA Diagrams – Problems 
in Critical Path Method (CPM) & Program Evaluation Review Technique (PERT) – 
Differences of CPM & PERT. Replacement Problems: Types – Problems in: 
Determination of Economic Life of an Asset – Problems in: Individual and Group 
Replacement Policies, Application of software in OR problems. 

Total 45 Periods 

Text Books: 
1 Hamdy A. Taha, “Operations Research an Introduction”, 10th Edition, 

PHI/Pearson, Education, 11th Edition 2022  

2 Frederick S. Hillier, Gerald J. Lieberman and Bodhibroto Nag, “Introduction to 
Operations Research” 11th Edition, Mcgraw Hill,  2021 

3 V K Kapoor, “Operations Research: Concepts, Problems and Solutions”, 



 

 Sri Krishna College of Engineering and Technology Batch: 2023-2027 

 

 

 

122Page B.E – Mechanical Engineering 

 

Sultan Chand, 2017. 

Reference Books: 

1 Srinivasan G, “Operations Research Principles and Applications”, 3rd Edition 

EEE PHI, 2017 

2 Ravindran, Phillips and Solberg, “Operations Research Principles and 

Practice”, 2nd Edition, Wiley India, 2017  

3 Pannerselvam R, “Operations Research”, 3rd Edition, PHI, 2023 

Online Resources: 
1 https://www.techtarget.com/whatis/definition/operations-research-OR 

2 https://avidnote.com/operations-research/ 

3 https://www.coursera.org/courses?query=operations%20research 

4 https://www.coursera.org/courses?query=operations%20research 
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23ME942 
PRINCIPLES OF MANAGEMENT AND  

INDUSTRIAL PSYCHOLOGY 
3/0/0/3 

Nature of Course Theory application 
Pre-Requisites Nil 
Course Objectives: 

1 To provide foundational knowledge of management principles, including 
managerial roles, skills, and the evolution of management thought. 

2 To familiarize students with various types of business organizations, 
organizational culture, and environmental factors. 

3 To equip students with essential skills in planning, organizing, directing, and 
decision-making using modern tools and techniques. 

4 To introduce the concepts of industrial psychology and psychological 
principles. 

5 To create awareness on the application of psychological principles to 
workplace behavior and organizational challenges 

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

C942.1 Demonstrate a clear understanding of the fundamental concepts 
of management, including its evolution and current trends.  

[U] 

C942.2 Differentiate between types of business organizations and their 
structures, and analyze the impact of organizational culture and 
environment. 

[U] 

C942.3 Apply planning tools, decision-making techniques, and 
organizational principles to real-world management scenarios. 

[AP] 

C942.4 Analyze individual and group behavior in organizations, applying 
motivational theories and techniques to enhance performance 

[AN] 

C942.5 Apply psychological principles to address workplace issues such 
as selection, training, job design, and employee well-being 

[AP] 

Course Contents: 
Management                                                                                                         15 
Introduction - Definition of Management - Science or Art - Manager Vs Entrepreneur - 
types of managers -managerial roles and skills - Evolution of Management - Scientific, 
human relations, system and contingency approaches - Types of Business organization - 
Sole proprietorship, partnership, company-public and private sector enterprises - 
Organization culture and Environment - Current trends and issues in Management. 
 
Planning, Organizing and directing                                                                    15 
Nature and purpose of planning - planning process - types of planning -Planning Tools 
and Techniques - Decision making steps and process - organization structure - types- 
Line and staff authority - departmentalization- delegation of authority - centralization and 
decentralization-Foundations of individual and group behaviour - motivation - motivation 
theories - motivational techniques-budgetary and non-budgetary control techniques-use 
of computers and IT in Management control 
 
Industrial Psychology                                                                                            15 
The role of the psychologist in industry, the field of occupational Psychology: Study of 
behaviour in work situation and applications of Psychological principles to problems of 
selection, Placement, Counselling and training Design of Work Environments: Human 
engineering and physical environment techniques of job analysis, Social environment: 
Group dynamics in Industry Personal psychology, Selection, training, placement, 
promotion, counselling, job motivations, job satisfaction. Special study of problem of 
fatigue, boredom and accidents. 
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Total 45 Periods 

Text Books: 
1 Stephen P. Robbins, Mary Coulter, Neharika Vohra, Management, Pearson 

Education, 14th Edition, 2020. 

2 Koontz, H., Weihrich, H., Aryasri, A. R., Essentials of Management, McGraw 

Hill, 10th Edition, 2021. 

3 Stephen P. Robbins, Timothy A. Judge, Neharika Vohra, Organizational 

Behavior, Pearson Education, 18th Edition, 2022. 

Reference Books: 
1 Stoner, J. A. F., Freeman, R. E., Gilbert, D. R., Management, Pearson 

Education, 6th Edition, 2021. 

2 John W. Newstrom, Keith Davis, Organizational Behavior: Human Behavior at 

Work, McGraw Hill, 14th Edition, 2019. 

3 Henry Mintzberg, Bruce Ahlstrand, Joseph Lampel, Strategy Safari: A Guided 

Tour Through the Wilds of Strategic Management, Free Press, 2022. 

Online Resources: 

1 https://onlinecourses.nptel.ac.in/noc24_hs182/preview 
2 https://onlinecourses.nptel.ac.in/noc24_mg47/preview 

3 https://www.coursera.org/learn/principles-of-management 
4 https://www.coursera.org/courses?query=organizational%20psychology 
5 https://www.coursera.org/learn/illinois-tech-industrial-psychology-bit 
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23ME001 INDUSTRIAL SAFETY 3/0/0/3 

Nature of Course Theory 
Pre-Requisites Nil 
Course Objectives: 

1 To enable students to understand the basic Industrial safety engineering 
acts and rules. 

2 To impart knowledge on OSHAS (Occupational Safety and Health 
Assessment Series) in engineering Industry. 

3 To enable the students to identify the causes of accidents and its 
preventions. 

4 To train students to identify hazards and assess the risks using suitable 
techniques. 

5 To recollect the scope of industrial safety. 
Course Outcomes: 
Upon completion of the course, students shall have ability to 

C001.1 Identify the evolution of industrial safety acts, rules and 
health standards. 

[U] 

C001.2 Summarize different safety management activities in 
industry. 

[U] 

C001.3 Prepare accident investigation report and preventive 
guidelines to industry. 

[AP] 

C001.4 Analyze the process to avoid, prevent and control 
workplace hazards. 

[AN] 

C001.5 Analyze the role of government agencies and private 
consulting agencies in safety training. 

[AN] 

Course Contents: 
Basics of Safety Engineering & Acts: Evolution of modern safety concept – safety 
audit; Acts– factories act– 1948–statutory authorities–inspecting staff–Tamil Nadu 
factories Rules 1950 under safety and health – environment act 1986 – air act 1981, 
water act 1974 – labour laws; safety in industries – general safety concepts, machine 
guarding, hazards in metal removing process, Hazardous Wastes (management, handling 
and Transboundary Movement) Rules 2016, safety precautions using CNG. Introduction 
to OHSAS 18000 and 14000, National Disaster Management Act. 
 
Safety Management: History of Safety movement – general concepts of management – 
planning for safety for optimization of productivity -productivity, quality and safety-line staff 
functions for safety -budgeting for safety - safety policy. Incident Recall Technique (IRT), 
disaster control, job safety analysis, safety survey, safety inspection, safety sampling. Fire 
Explosion and toxicity Index. Accident Investigation and Reporting: Concept of an 
accident, reportable and non-reportable accidents, unsafe act and condition – principles 
of accident prevention, Supervisory role- Role of safety committee – Accident causation 
models - Cost of accident. Overall accident investigation process-Response to accidents, 
Records of accidents - Class exercise with case study. 
 
Safety Performance Monitoring: Reactive and proactive monitoring techniques - 
Permanent total disabilities, permanent partial disabilities, temporary total disabilities 
Calculation of accident indices, frequency rate, severity rate, frequency severity 
incidence, incident rate, accident rate, safety “t” score, safety activity rate. Safety 
Education and Training: Importance of training – identification of training needs – 
training methods – programme, seminars, conferences, competitions – method of 
promoting safe practice - motivation – communication - role of government agencies and 
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private consulting agencies in safety training–creating awareness, awards, celebrations, 
safety posters, safety displays, safety pledge, safety incentive scheme, safety campaign – 
Domestic Safety and Training, Evaluating employee’s training performance. 

Total 45 Periods 
Text Books: 

1 Charles D. Reese “Occupational Health and Safety Management: A Practical 
Approach”, 3rd Edition CRC press 2020 

2 Mark A. Friend, James P. Kohn “Fundamentals of Occupational Safety and 
Health” 6th Edition Bernan press, 2021. 

3 Krishnan N.V., “Safety Management in Industry”, Jaico Publishing House, 
Bombay, 2020. 

Reference Books: 
1 Joel M. Haight, “Principles of Industrial Safety”, ASSE publishers, 2021 
2 R.K.Mishra, “Safety Management”, AITBS publishers,2022 
3 Relevant India Acts and Rules, Government of India, 2020 
4 C. Ray Asfahl, David W. Rieske “Industrial Safety and health management”, 

Practice,7th Edition, Pearson,2021 
Web References: 

1 https://nptel.ac.in/courses/110105094 
2 https://www.shiksha.com/online-courses/industrial-safety-courses-

certification-training-st575-tg1307 
3 https://alison.com/courses?query=industrial%20safety 

4 http://dce.mst.edu/credit/certificates/safetyengineering 
 

 
 
 

  



 

 Sri Krishna College of Engineering and Technology Batch: 2023-2027 

 

 

 

128Page B.E – Mechanical Engineering 

 

23ME002 MEMS/NEMS 3/0/0/3 

Nature of Course Theory 
Pre-requisites Nil 
Course Objectives: 

1 To encourage the students to learn MEMS/NEMS fundamentals. 

2 To motivate students to learn various techniques available to make micro 
shapes using various materials. 

3 To impart the methodologies to be followed in micro fabrication and forming. 
4 To enhance the students’ knowledge about MEMS / NEMS devices and their 

applications. 
5 To understand the scope of MEMS/NEMS in various industrial applications. 

Course Outcomes: 
Upon completion of the course, students shall have ability to 
C002.1 Comprehend the importance of MEMS/NEMS and diverse 

application, and related engineering concepts. 
[U] 

C002.2 Evaluate and select appropriate material for MEMS devices and 
fabrication process. 

[E] 

C002.3 Apply various fabrication techniques to develop a MEMS / NEMS 
System. 

[AP] 

C002.4 Select appropriate fabrication and micro manufacturing process for 
building MEMS devices. 

[AN] 

C002.5 Analyze the importance of scaling laws in MEMS, and predict the 
scaling effect in related phenomenon. 

[AN] 

Course Contents: 
MEMS/NEMS:  Introduction – MEMS vs NEMS - Evolution of Micro-sensors and MEMS - 
Overview of typical MEMS Products; Applications of MEMS in industries – Automotive, 
Healthcare, Aerospace, Telecommunications, Industrial products, Consumer Products; 
Review of essential concepts – Electrical and Mechanical; Trends in MEMS – 
Technology, application and market. Materials for MEMS/NEMS: Single crystal silicon – 
crystal structure and atomic arrangements, extraction process; Silicon compounds – 
Silicon Carbide, Silicon Nitride, polycrystalline silicon. Silicon piezo-resistors; Gallium 
Arsenide; Germanium and other Metals and non-metals. 

MEMS Fabrication Process and Micro Manufacturing: Microfabrication Processes-

Photolithography, Ion implantation, Diffusion, Oxidation, Physical Vapour Deposition 

(PVD), Chemical Vapour Deposition (CVD), Deposition by epitaxy; Bulk micro 

manufacturing- Etching, Isotropic and Anisotropic etching, Wet etching, Etchants, Dry 

etching, Plasma etching, Deep reactive Ion Etching. Surface micromachining. LIGA: 

Advantages and limitation, Materials, SLIGA; Soft lithography and its application; Wafer 

bonding; Microsystems packaging. 

 
Miniaturization Techniques: Introduction - Absolute and Relative Tolerance in 
Manufacturing - Introduction to Top-Down Manufacturing Methods and Bottom-Up 
Approaches, Silicon on Insulator Technology (SOI). Micromachining: Bulk 
Micromachining - Surface Micromachining - Dry Micromachining - Brains in 
Miniaturization- Packaging, Substrate Choice. Miniaturization Applications: Introduction 
- Scaling, Need for scaling laws, Types of scaling laws - Scaling in Analytical Separation 
Equipment. Actuators, Fluidics - Motivation for Miniaturization. Other Actuators - 
Integrated Power miniaturization applications - Definitions and Classification Method. 
MOEMS – Principles and Applications to Automotive, Telecom and Biomedical. 
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Total 45 Periods 

Text Books: 
1 EunSok Kim, “Fundamentals of Microelectromechanical Systems (MEMS)”, 1st 

Edition, 2021. 
2 Tai-Ran-Hsu, “MEMS and Microsystems: Design, Manufacture, and Nanoscale 

Engineering”, Wiley, 2nd edition, 2020. 
3 Tuhin S. Santra, “Microfluidics and Bio-MEMS Devices and Applications”, CRC 

Press, 2021. 
Reference Books: 

1 V.K. Jain, “Micromanufacturing Processes”, CRC Press, 2016. 
2 P. Elamurugan and K. Siva, “Micro Electro Mechanical Systems: A fundamental 

approach”, Notion Press; 1st edition, 2020. 
3 Chang Liu, “Foundations of MEMS”, Pearson education India limited, 2nd 

Edition, 2016. 
Web References: 

1 https://nptel.ac.in/courses/117105082/ 
2 https://www.coursera.org/learn/MEMS/NEMS 
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23ME003 TOTAL QUALITY MANAGEMENT 3/0/0/3 

Nature of Course D (Theory Application) 
Pre-Requisites Nil 
Course Objectives: 

1 To recollect the engineering and management aspects of quality planning 
and control. 

2 To familiarize the methodology of improving quality in manufacturing and 
service sectors. 

3 To implement the concepts of quality management system. 
4 To create awareness on quality consciousness. 
5 To recollect the application of TQM in industrial applications. 

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

C003.1 Recall the basic concepts of quality management. [U] 
C003.2 Recollect the fundamentals of TQM and its tools. [U] 

C003.3 Examine the role of TQM tools and techniques in 
elimination of wastages and reduction of defects. 

[AN] 

C003.4 Inculcate the concepts of quality and continuous 
improvement as a passion and habit. 

[AP] 

C003.5 Analyze and understand the industrial problem and suggest 
process improvements. 

[AN] 

Course Contents: 
Quality Concepts: Definition of quality, dimensions of quality, quality planning, quality 
costs. Cost estimation and principles, leadership, quality council, quality statements, 
strategic, Quality Guru’s, Criteria for Deming’s Prize. PRODUCT DESIGN AND 
ANALYSIS: Basic Design Concepts and TQM Principles, Failure Mode Effect Analysis, 
Fault Tree Analysis, Design for Robustness, Value Analysis. 
 
Process Improvement and Modern Production Management Tools: Six Sigma 
Approach, Total Productive Maintenance, Just-In-Time, Lean Manufacturing, Paradigms, 
Quality Improvement Tools and Continuous Improvement. Q-7Tools, New Q-7 Tools, 
Quality Function Deployment, Kaizen, 6S, 8D (Disciplines), Poka- Yoke. 
 
Quality Management Systems: Quality Management Systems, Introduction to ISO9000, 
Benefits of ISO Registration, TS16949: 2002 and EMS 14001certifications. OHSAS 
18001 Occupational Health & Safety Assessment Series. 

Total 45 Periods 
Text Books: 

1 DaleH. Besterfield “Total Engineering Quality Management”, 6thEdition, 
Pearson Education, 2021. 

2 Sunil Sharma, “Total Engineering Quality Management”, 6thEdition, Mac 
Millan India Limited, 2019. 

Reference Books: 
1 Poornima M. Charantimath, “Total Quality Management”, 5thEdition, 

Pearson Education, 2019. 
2 James R Evans, “Quality and Performance Excellence”, 8thEdition, 

Cengage Learning, 2019. 
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Web References: 

1 https://onlinecourses.nptel.ac.in/noc17_mg18/preview 
2 https://managementhelp.org/quality/total-quality-management.htm 

3 https://www.apnacourse.com/course/quality-management 
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23ME004 PRODUCT DEVELOPMENT 3/0/0/3 

Nature of 
Course 

Theory 

Pre-requisites  Nil 

Course Objectives: 

1 To recollect the basic concept of product development 

2 
To learn the concepts and tools that are necessary for product design and 
manufacturing. 

3 
To apply the new product development process by devising a new product or 
service and an introductory launch plan. 

4 
To make the students familiarize with the intellectual property rights on product 
development.  

5 To familiarize the advancements in product design software applications.   
Course Outcomes: 
Upon completion of the course, students shall have ability to 
C004.1 Identify concept generation activities and summarize the methodology 

involved in concept selection and testing.  
[U] 

C004.2 Recollect the different stages in product development. [U] 

C004.3 Analyze the relative importance of customer needs in establishing 
product specifications. 

[AN] 

C004.4 Apply the design knowledge in design for manufacturing. [AP] 
C004.5 Devise an innovative product development plan with environmental 

and societal consideration. 
[AN] 

Course Contents: 
Introduction: Importance of engineering design, characteristics of successful product 
development, New product development process, Identifying customer needs – Concept 
generation – Concept selection – Pugh matrix method – concept screening and scoring – 
concept testing. 
 
Design Thinking Techniques: Product Specifications - Product Architecture – Industrial 
Design - User Interface Design – Function based design – Designing to codes and 
standards. TRIZ – axiomatic design – Robust design. 
 
Design for the Manufacturing: Design for Manufacturing – Design for Assembly – Factors 
affecting DFM. Prototyping - product validation and implementation. Design for 
Environment: Design for the Environment - Product Lifecycle Management – Role of PLM 
in industries (Aero, Auto, and Electronics), Human factors in design. 

Total 45 Periods 
Text Books: 

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

2 George E. Dieter, Linda C. Schmidt, “Engineering Design”, McGraHill 
International Edition, 4th edition, 2017 

3 Ken Hurst, “Engineering Design Principles”, Elsevier Science and Technology 
Books, 2020.  

4 Don Norman, “The design of everyday things”, USI, 2023. 
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Reference Books: 

1 Steven Selikoff “The complete book of Product Design, Development, 
Manufacturing and sales”, Product Development Academy; 2nd edition (2020)    

2 Kevin N A Otto, Kristin, “Product Design”, Indian reprint, Pearson education 
2014. 

3 Falk Uebernickel, Li Jiang, Walter Brenner, Britta Pukall, “Design Thinking: 
Handbook”, World2020.  

4 Stacy Stevenson “Product Creation Mastery”, author’s republic, 2022. 

Web Resources: 
1 www.nptel.ac.in/courses/112107217/ 
2 https://ocw.mit.edu/ 

3 https://www.edx.org/learn/product-design 
4 https://www.coursera.org/courses?query=product%20development 
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23ME005 PRINCIPLES OF ADDITIVE MANUFACTURING 3/0/0/3 

Nature of Course Theory application 
Pre-Requisites - 
Course Objectives: 

1 To provide a detailed insight on the additive manufacturing processes. 
2 To support the need, types, application, method of operation and the future of 

AM system in industrial applications. 
3 To enhance innovative thinking and solve business case studies in AM 

technique. 
4 To recall the various applications of additive manufacturing. 
5 To familiarize the advances in additive manufacturing techniques. 

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

C005.1 
Illustrate the basic concepts of additive manufacturing technologies 
along with recent trends in advanced manufacturing. 

[U] 

C005.2 
Summarize the different methods used for pre-processing and post 
processing of additive manufactured products. 

[U] 

C005.3 
Demonstrate the uses of additive manufacturing in automobile, 
aerospace and biomedical fields. 

[AP] 

C005.4 
Select the appropriate CAD formats in the manufacturing of 3D 
printed parts. 

[AP] 

C005.5 Design the product using additive manufacturing techniques. [E] 
Course Contents: 

Rapid Manufacturing: Prototyping fundamentals - Historical development - 
Fundamentals of Additive Manufacturing (AM)- Advantages and Limitations of AM - 
Commonly used Terms - AM Process Chain: Fundamental Automated Processes - 
Process Chain - CAD Model - 3D modelling -3D solid modelling software and their role in 
AM –Input file formats - Classification of AM systems- AM Benefits. 
 
Types of Additive Manufacturing Process: Liquid based systems: Stereolithography – 
Solid Ground Curing – Polyjet printing –Applications. Solid based systems: Fusion 
Deposition Modelling – Laminated Object Manufacturing – Solid Deposition 
Manufacturing –Applications. Powder based systems: Selective Laser Sintering – 3-
Dimensional Printers – Laser Engineered Net Shaping –Electron Beam Melting Process – 
Applications. Other Systems: Metal Additive Manufacturing (SLM, Inkjet, etc), 
Sand/Ceramics Printing. Advanced materials – Electronic Materials, Bio printing - Food 
Printing. 
 
Applications of Additive Manufacturing: Rapid Tooling and Applications of AM: Direct 
Rapid Tooling, Indirect Rapid Tooling: Soft tooling and Hard tooling –Conversion of CT / 
MRI scan data –Customized implant -Reverse engineering –Case studies on current 
application of AM –Novel Application of AM systems –Future trends of AM system. 
Application of AM in Medical, Automotive, Aeronautical, Space and Construction 
Industries. Reverse Engineering -3D Scanner. 

Total 45 Periods 
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Text Books: 

1 C.K. Chua, K.F. Leong, C.S. Lim, “Rapid prototyping Principles & Application, 
3rd Edition, World Scientific Publication, 2018. 

2 Steinarkilli, “Additive Manufacturing Design, Methods and Processes”, Taylor & 
Francis Publication, 2017. 

3 Paul CP and Jinoop AN, “Additive Manufacturing”, McGraw Hill, 2021. 
Reference Books: 

1 Liou, W.F., “Rapid Prototyping and Engineering Applications, A toolbox for 
prototype development”, CRC Press, Taylor & Francis, 2018. 

2 Hopkinson, N., Hague, R.J.M, and Dickens, P.M., Rapid Manufacturing, An 
Industrial Revolution for the Digital Age, John Wiley & Sons, Ltd, UK, 2019. 

3 Ian Gibson, David Rosen and MahyarKhorasani, “Additive Manufacturing 
Technologies”, Springer, 2021. 

Web References: 
1 http://nptel.ac.in/courses/112107077/382 
2 http://nptel.ac.in/courses/112107078/37 
3 http://nptel.ac.in/courses/112102103/16 
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23ME006 TECHNOLOGY MANAGEMENT 3/0/0/3 

Nature of Course Theory 
Pre-Requisites Nil 
Course Objectives: 

1 To recall the basic concepts of management and to get equipped with the 
nuances of management functions 

2 To create an awareness about the impact of technology and innovation on 
business management. 

3 To gain knowledge to build an effective communication model and to manage 
innovation 

4 To recollect importance of IPR and product innovation. 
5 To familiarize in the field of international business. 

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

C006.1 Recognize the role and significance of technology management [U] 

C006.2 
Interpret the human issues and ethics involved in the technology 
usage and implementation. 

[U] 

C006.3 Illustrate the environmental impact of technological change. [AN] 

C006.4 Relate the issues in deployment of technology management concepts [AN] 
C006.5 Develop strategies for business units to attain global recognition [AP] 
Course Contents: 
Technology Management: Introduction - Concept and Meaning of Technology and 
Technology Management; Technology management, Evolution and Growth of 
Technology, Role and Significance of Technology Management, Impact of Technology on 
Society and Business- components of technology management -Technology and 
competition; Forms of Technology- Process technology; Product technology, Case 
studies. 
 
Managing Technology Based Innovation: Innovation and Technology- Role of 
technology in innovation; Technological innovation and management, Process of 
Technology – Based Innovation, IPR and Patents, Characteristics of Innovative Work 
Environment, Information Technology for Business Measures for Building High- 
Performing Innovative Technology- Based Organizations. International Business and 
Strategic Alliances, Management of R&D and Innovation 
 
Social Issues in Technology Management: Social Issues, Technological Change and 
Industrial Relations; Technology Assessment and Environmental Impact Analysis- 
Environmental impact analysis process- Performance Appraisal and Counselling, 
Leadership and Change Management, Sustainable Technology Management. 
Technology Clusters, Tech Parks & Innovation Hubs. 

Total 45 Periods 

Text Books: 
1 Sanjiva Shankar, Technology and innovation management, Dubey publisher: 

PHI learning, 2020. 
2 Margaret A. White, Garry D. Bruton, The Management of Technology and 

Innovation: A Strategic Approach, 2nd Edition, 2019. 
3 Fitzsimmon, “Service Management”, McGraw-Hill, 2017.  
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Reference Books: 

1 Joe Tidd, John Bessant, Managing Innovation: Integrating Technological, 
Market and Organizational Change, 6th Edition 2018. 

2 Hellriegel, Jackson and Slocum, Management: A Competency-Based Approach, 
South Western, 11th edition, 2015. 

3 Koontz, Essentials of Management, Tata McGraw-Hill, 10th Edition, 2015. 
Web References: 

1 https://nptel.ac.in/courses/110107141 
2 https://in.coursera.org/specializations/technology-management 
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23ME012 EXPERT SYSTEM AND MACHINE LEARNING 3/0/0/3 

Nature of Course Theory Application 

Pre-Requisites Probability and Statistical Applications 
Course Objectives: 

1 To recollect the basic concepts of artificial intelligence and neural network 
techniques. 

2 To familiarize with the various steps involved in applying Artificial Intelligence. 
3 To understand the basic concepts of machine learning. 
4 To identify the basic concepts of expert systems. 
5 To familiarize the real time applications of machine learning and expert systems. 

Course Outcomes: 
Upon completion of the course, students shall have ability to 
C007.1 Recollect the fundamental problems in several sub-

disciplines/domains of artificial intelligence, expert systems and 
machine learning. 

[U] 

C007.2 Conduct intensive problem-solving and inquiry-based efforts to 
formulate proto-types of AI domain constructs. 

[AP] 

C007.3 Apply fundamental mathematics to formulate probabilistic models of 
intelligent systems such as expert systems, neural nets and 
Bayesian inference systems. 

[AP] 

C007.4 Apply classical logic in AI context to solve complex problems. [AP] 

C007.5 Recall the fundamentals of machine learning its types and 
applications. 

[U] 

Course Contents: 
Expert Systems: Introduction – Difference between expert system and conventional 
programs. Basic activities of expert system-Interpretation-Prediction-Diagnosis-Design-
Planning –Monitoring –Debugging-Repair-Instruction-Control-Basic Aspects of expert system 
– Acquisition module frames –Knowledge base, Production rules-Semantic net, Interference 
engine –Backward chaining and forward chaining – Explanatory interface.  
 
Al and Production Systems: Introduction to AI-problem formulation, Problem definition -
Production systems, Control strategies, Search strategies. Problem characteristics, Production 
system characteristics -Specialized production system- Problem solving methods – Problem 
graphs, matching, Indexing and heuristic functions -Hill Climbing-Depth first and breath first, 
Constraints satisfaction – Related algorithms, Measure of performance and analysis of search 
algorithms. 
 
MACHINE LEARNING: Introduction –Types of machine learning – Supervised learning – The 
brain and the neuron – Design a learning system – Perspectives and issues in machine 
learning – Concept learning task – Concept learning as search – Finding a maximally specific 
hypothesis – Version spaces and the candidate elimination algorithm. 

Total 45 Periods 

Text Books: 
1 D.W. Rolston, “Principles of AI & Expert System Development”, TMH, New Delhi, 

2018. 
2 I. Gupta, G. Nagpal - Artificial Intelligence and Expert Systems, Mercury Learning, 

Dullus, 2020. 
3  Hui Jiang, - “Machine Learning Fundamentals A Concise Introduction”, Cambridge 

University Press,2021 
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Reference Books: 

1 E. Rich & K. Knight - Artificial Intelligence, 2/e, TMH, New Delhi, 2017. 
2 P.H. Winston - Artificial Intelligence, 3/e, Pearson Edition, New Delhi, 2014. 

3 Stuart Russel and Peter Norvig, “Artificial Intelligence: A modern approach”, 4th 
Edition, Pearson, 2022 

Web Resources: 
1 https://nptel.ac.in/courses/106105077/25 
2 https://nptel.ac.in/courses/106105077/17 
3 https://www.coursera.org/courses?query=artificial%20intelligence 
4 https://www.coursera.org/specializations/machine-learning-introduction 
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23MC102 ENVIRONMENTAL SCIENCES 2 /0 /0 /0 

Nature of Course :C (Theory Concept) 
Pre-requisites : Basics in Environmental Studies 
Course Objectives: 

1 To learn the integrated themes on various natural resources. 

2 To gain knowledge on the type of pollution and its control methods 

3 
To acquire an awareness about the current environmental issues and the 
social problems. 

4 To recall the environmental safety measures. 

5 To understand the importance environmental and social needs. 

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

C102.1 Recall and play an important role in transferring a healthy 
environment for future generation. 

[U] 

C102.2 Illustrate the importance of natural resources and conservation of 
biodiversity. 

[U] 

C102.3 Interpret and analyze the impact of engineering solutions in a global 
and societal context. 

[AN] 

C102.4 Apply the gained knowledge to overcome pollution problems. [AP] 

C102.5 Apply the acquired knowledge in various environmental issues and 
sustainable development. 

[AP] 

Course Contents: 
Natural Resources: 
Introduction-Forest resources: Use and abuse, case study-Major activities in forest-Water 
resources-over utilization of water, dams-benefits and problems. Mineral resources-Use 
and exploitation, environmental effects of mining- case study–Food resources- World food 
problems, case study. Energy resources -Renewable and non-renewable energy sources 
Land resources- Soil erosion and desertification – Role of an individual in conservation of 
natural resources.  
 
Environmental Pollutions: 
Definition – causes, effects and control measures of: a. Air Pollution-Acid rain - 
Greenhouse effect-Global warming- Ozone layer depletion – case study- Bhopal gas 
tragedy. Water pollution c. Soil pollution - Solid waste management-Recycling of plastics-
Pyrolysis method- causes, effects and control measures of municipal solid wastes d. 
Noise pollution. e. Nuclear hazards-case study-Chernobyl nuclear disaster-Role of an 
individual in prevention of pollution. 
 
Social issues and the Environment: 
Sustainable development-water conservation, rain water harvesting, E-Waste 
Management – Environmental ethics: 12 Principles of green chemistry-Scheme of 
labelling of environmental friendly products (Eco mark) – Emission standards – ISO 
14001 standard. 

Total 30 Periods 
Text Books: 

1 AnubhaKaushik and C P Kaushik “Perspectives in Environmental Studies”4th 
Edition, Newage International (P) Limited, Publisher Reprint 2014. New 
Delhi 

2 William Cunningham and Mary Cunningham, “Environmental Science”, 13th 
Edition, McGraw Hill,2015  

3 Vir Singh, “Environment and Ecology”, Springer, 2024. 
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Reference Books: 
1 Tyler Miller, Jr., “Environmental Science”, Brooks/Cole a part of Cengage 

Learning, 2014. 
2 Rajagopalan, R, “Environmental Studies-From Crisis to Cure”, Oxford 

University Press 2015. 
3 Gilbert M. Masters, “Introduction to Environmental Engineering and 

Science”, Third Edition, Pearson Education, 2014. 
Web References: 

1 http://nptel.ac.in/courses/104103020/20 
2 http://nptel.ac.in/courses/120108002 

3 https://www.coursera.org/learn/environmental-science 
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23MC103 SOFT SKILLS 2/0/0/0 

Nature of Course:   Theory Concept 
Pre-Requisites:  Technical Communication Skills 
Course Objectives: 

1 To develop the student’s competency level and their capabilities.  
2 To teach the students to be effective in workplace and social environments.  

3 To create self confidence among the students and to resolve stress and 
conflict within themselves.  

4 To help the students to enhance their career skills by increasing their 
productivity and performances.  

5 To concentrate more on conversation skills, presentation skills, verbal ability, 
critical and creative thinking. 

Course Outcomes: 
Upon completion of the course, students shall have ability to 
C103.1 Recall the principles of soft skills required for their profession.  [U] 
C103.2 Understand the importance of Interpersonal communication 

Skills among individuals, groups and cultures.  
[U] 

C103.3 Apply verbal and non-verbal communication skills in corporate 
environment.  

[AP] 

C103.4 Analyze and apply creativity skills, critical thinking skills and 
problem-solving skills.  

[AN] 

C103.5 Articulate oral and written messages in an appropriate and 
persuasive manner to suit specific purposes, audiences and 
contexts at work place.  

[AP] 

C103.6 Apply good teamwork skills and Leadership Skills [AP] 
Course Contents: 

Professional Communication Skills  
Introduction to the Soft Skills, Performance Evaluation 1 – Significance of Soft Skills - 
Understanding the basic Communication Principles –Listening Skills- Listening Exercises 
Speaking Skills- How to start and Sustain a Conversation- Speaking in Groups- 
Understanding self and Personal Branding, attitude, types of attitudes, Positive Attitude, 
Self Confidence and Self-Motivation - Personal Application/Action Taken. Advanced 
Writing Skills-Principles of Business Writing- E mails- Writing Reports- Types of Reports- 
Strategies for Report Writing-Personal Application/Action Taken. Verbal Ability- Analogy- 
Classification- Odd One Out-Idioms and Phrases- Sentence Correction- Empathy and its 
importance in career -Personal Application/Action Taken.                                                                                                                              
 
Interpersonal Communication  
Nonverbal Communication- Individual, Groups and Cultures- Body Language- Attire and 
Etiquettes- Interpersonal Skills- dealing with diverse People- Networking- Emotional 
Intelligence and its importance. Personal Application/Action Taken. Developing Creativity-
Critical Thinking and Problem-Solving Skills- Making the Right Choice- Never Give Up- 
Begin to Grow- Personal Application/Action Taken. Interviews- Facing Job Interviews - 
Planning and Preparing- Effective Resume along with Covering Letter- Planning and 
Preparing- Personal Application/Action Taken. Self-Discipline - Self Presentation - 
Personal Application/Action Taken.  

 
Teamwork and Leadership Skills  
Industry Expectations- Universal Hiring Rule- Personal Application/Action Taken. 
Importance of Human Values-Importance of Team Work- Developing Key Traits in 
Motivation, Persuasion, Negotiation and Leadership Skills- Being an Effective Team 
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Player- Personal Application/Action Taken. Planning- Prioritization - Delegation- Conflict 
Management-Decision and its necessity in crucial situations- Group Discussion- Personal 
Application/Action Taken. Essential Skills in working Strategies- Presentation and 
Interaction Skills- What to Present and How- Being Assertive- Multimedia Presentation-
Making Effective Presentations. Interview Skills- Do’s and Don’ts - Body Language – 
Answering the Common Questions of Interview- Performance Evaluation 2- Mock 
Interview                                                                                                             (10 Hours) 

Total 30 Periods 

 

Text Books: 
1 Penrose, “Business Communication for managers: An advanced approach”, 

Cengage learning.  

2 H.E. Sales, “Professional Communication in Engineering”, Palgrave Macmillan 
2009.  

3 W. P. Scott, Bertil Billing, “Communication for Professional Engineers”, 
Thomas Telford, 1998. 

Reference Books: 
1 Peter Davson-Galle, “Reason and Professional Ethics”, Ashgate Publishing, 

Ltd., 2009.  
2 William B. Gudykunst, “Cross Cultural and Inter Cultural Communication”, 

Sage Publications India Pvt Ltd, New Delhi, 2003.  
3 Joep Cornelissen, “Corporate Communications: Theory and Practice”, Sage 

Publications India Pvt Ltd, New Delhi, 2004. 
Web References: 

1 https://onlinecourses.nptel.ac.in/noc16_hs15/preview 
2 https://www.getinternship.switchidea.com/NTAT/syllabus/InterpersonalCommu

nication 
3 https://smude.edu.in/smude/programs/bca/soft-skills.html 

4 https://swayam.gov.in/course/4047-developing-soft-skills-and-personality 
5 https://www.clearias.com/interpersonal-skills-including-communication-skills-

for-csat/ 
6 https://www.bizlibrary.com/soft-skills-training/ 
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23MC104 MANAGEMENT ORGANIZATIONAL BEHAVIOUR 2/0/0/0 

Nature of Course Theory Concept 
Pre-requisites Nil 
Course Objectives: 

1. 
To provide basic knowledge about management to familiarize the students 
with the management principles and organizational behavior. 

2. The enable the students to adapt & apply theoretical concepts in business 
3. To know about the role of manager in the area of management. 
4. To create and implement team building strategies for organization building. 
5 To recall the scope of organizational behavior in industries. 

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

C104.1 
Identify and understand different management principles 
techniques in business environment. 

[U] 

C104.2 
Apply management fundamentals and planning to solve 
organization problems and make effective decisions. 

[AP] 

C104.3 
Understand and analyze the changes within an individual will 
change the group as well as the organization 

[AN] 

C104.4 
Understand and analyze the leadership style and organization 
theories to create a productive environment to workforce. 

[AN] 

C104.5 
Analyze the organizational climate and change management 
strategies and tactics 

[AN] 

C104.6 Apply the empowerment strategy and tactics for productivity  [AP] 

Course Contents: 
Fundamentals of Management, Planning and Decision Making       
Introduction to Management- Concept and functions- Thought Managerial roles and 
styles-Principles of Management - Levels of Management- Theories of Management - 
Classical, Scientific, Administrative, Behavioral, Management Sciences Theories. 
Organizational planning - Vision, Mission and goals, Types of plans, steps in planning 
process, approaches to planning, Planning in Dynamic Environment. Decision making 
process, types of decisions, decision making styles, Behavioural influences on decision 
making - Group decision making - Vroom’s Participative decision-making model. 
 
Individual, interpersonal and group behavior 
Definition, need and importance of Organizational behavior –Learning-Nature -Importance 
of Learning- Introduction and theories Motivation: Content and process theories-
Leadership: Styles and Theories - Perception-Personality – Attitudes- Definition, need and 
importance -Nature and scope-Importance of Groups and Teams- Role relationships and 
conflict-Group dynamics- Work values. Organization Theories: Maslow’s needs hierarchy 
theory, two factor theory of motivation, McGregor’s theory, ERG theory, McClelland’s 
needs theory, Valance Theory. 
 
Organizational Development                                                           
Organizational culture: Elements - Organizational climate– Factors affecting organizational 
climate-Organizational Commitment, Organizational change- Importance- Stability Vs 
Change- Proactive Vs Reaction change- Change process– Resistance to change- 
Managing changes- Managing International Workforce – Productivity- Alternative change 
management approaches and cultural contingencies - power to manage effectively; 
Empowerment and Participation strategies and tactics. 

Total 30 Periods 
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Text Books: 

1. Nelson, Quick, Khandelwal, “Organizational Behavior”, 2nd Edition, Cengage 
Learning, 2016. 

2. Williams, Tripathy, “Principles of Management”, Cengage Learning, 2016. 
3. Aswathappa, K, “Organizational Behavior”, 12th Edition, Himalaya Publication, 

2016. 
4. Stephen Robbins, Timothy A. Judge, “Organizational Behavior”, 16th Edition, 

Prentice Hall India Pvt. Ltd, 2014. 
Reference Books: 

1. 
Chandrani Singh, Aditi Khatri, “Principles and Practices of Management and 
Organizational Behavior”, Sage Publications, 2016. 

2. 
Richard L. Daft, “Understanding the Theory and Design of Organizations”, 11th 
Edition, Cengage Learning, 2013. 

3. 
John M Ivancevich and Robert Konopaske, “Organizational Behavior and 
Management”, McGraw-Hill Education, 2013. 

4. 
UdaiPareek, Sushama Khanna, “Organization Behavior”, 3rd Edition, Oxford 
Publishing, 2012. 

Web References: 
1. https://nptel.ac.in/syllabus/110105034/ 
2. https://nptel.ac.in/courses/110/105/110105033/ 

3. https://nptel.ac.in/courses/110/106/110106145/ 

4. 
https://www.studocu.com/in/document/vellore-institute-of-
technology/organizational-behaviour/lecture-notes/ob-notes/3208134/view 
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23MC105 GENERAL APTITUDE 2/0/0/0 

Nature of Course:   Problem analytical  
Pre-Requisites: Basic Mathematical calculations  
Course Objectives: 

1 To ensure that students learn to think critically about mathematical models for 
relationships between different quantities and use those models effectively to 
solve problems and reach conclusions about them. 

2 To impart skills that enable students to effectively use and interpret data, 
formulas, and graphs in the workplace. 

3 To create confidence in facing technical aptitude questions interviewed by 
recruiters 

4 To inculcate critical thinking process.  
5 To prepare them on problem solving skills.  

Course Outcomes: 
Upon completion of the course, students shall have ability to 
C105.1  Recall the basics of Quantitative Techniques in a graded 

manner.  
[U]  

C105.2  Outline the verbal and non-verbal nature of problems in reality 
and know the shortcut methods of solving it.  

[U]  

C105.3  Solve problems using their general mental ability.  [AP]  

C105.4  To give intense focus on improving and increasing the ability of 
solving real problems.  

[AP]  

C105.5  Think critically about mathematical models for relating different 
quantities to reach conclusion.  

[AP]  

C105.6  Enable effective use of data interpretation, formulas, graphs and 
assumptions.  

[AP]  

Course Contents: 
Number Theory and Statistics  
Number Systems– HCF and LCM of Numbers – Decimal Fractions – Simplification – 
Square Root and Cube Root of a number – Surds and Indices – Problems on numbers – 
Percentage – Ratio and Proportion – Divisibility – Mixtures – Averages- Polynomials – 
Solving Equations and Inequalities – Discard’s rule of signs – Problems on ages – Chain 
rule – Time and Work – Time and Distance – Problems on Trains – Problems on Boats 
and Streams- Measures of central tendency – Mean, Median and Mode – Variance and 
Standard deviation Logarithms – Profit and Loss – Simple Interest – Compound Interest.                                                                                        
 
Logic and Decision Making  
Analogy – Classification – Series completion – Coding and Decoding – Blood Relations – 
Puzzle Test – Direction Sense test – Logical Venn Diagrams - Number Ranking and Time 
Sequence Test – Decision Making – Assertion and Reason– Inserting the missing one – 
Logical Sequence of words – Syllogisms.                                                                                                                    
 
Reasoning  
Logic – Statement and Arguments – Statements and Assumptions – Statements and 
Course of Action – Statements and Conclusions – Deriving conclusions from passages – 
Functions – Different kinds of functions – Miscellaneous sets- Series – Analogy – 
Classifications – Analytical Reasoning – Problems on Cubes and Dice – Mirror Images – 
Water Images – Rule Detection.   

Total 30 Periods 

 

Text Books: 
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1  Aggarwal R. S, “Quantitative Aptitude” Revised Edition, S. Chand Publication, 
2017. 

2 Abhijit Guha, “Quantitative Aptitude: Best for Competitive Examination”, 
McGraw Hill, 2021. 

3 Dinesh Kattar, “Quantitative Aptitude”, Pearson Edu, 2019. 
Reference Books: 

1 Edgar Thorpe “Mental Ability & Quantitative Aptitude” 3rd Edition, McGraw Hill 
Education.  

2 Anand Dinesh Kattar, “Quantitative Aptitude”, Wiley, 2015. 
3 Shambhu Nath Jah, “Quantitative Aptitude”, Ramesh Publishing House, 2020. 

Web References: 

1  https://nptel.ac.in/courses/114106041/8 
2  https://nptel.ac.in/courses/111103020/2 
3  https://www.wiziq.com/tutorial/815468-quantitative-aptitude-reasoning-data-

interpretation-video-lectures 
4  https://learningpundits.com/contest?referrer=harsh.cse15@nituk.ac.in 
5 http://aptitudetraining.in/home/index.php 
6  https://www.udemy.com/vedicmaths/ 
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23MC106 LIFE SKILLS AND ETHICS 2/0/0/0 

Nature of Course:   Theory Concept 
Pre-Requisites: Nil 
Course Objectives: 

1  To develop communication competence in prospective engineers.  
2  To enable them to convey thoughts and ideas with clarity and focus.  

3  To develop report writing skills.  
4  To equip them to face interview & Group Discussion.  
5  To provide symbolic, verbal, and graphical interpretations of statements in a 

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

C106.1  Identify different life skills required in personal and professional 
life.  

[U]  

C106.2  Develop an awareness of the self and apply well-defined 
techniques to cope with emotions and stress.  

[AP]  

C106.3  Explain the basic mechanics of effective communication and 
demonstrate these through presentations.  

[AN]  

C106.4  Use appropriate thinking and problem-solving techniques to solve 
new problems.  

[AP]  

C106.5  Recall the basics of teamwork and leadership  [U]  

Course Contents: 
Communication Skill:  
Introduction to Communication, The Process of Communication, Barriers to 
Communication, Listening Skills, Writing Skills, Technical Writing, Letter Writing, Job 
Application, Report Writing, Non-verbal Communication and Body Language, Interview 
Skills, Group Discussion, Presentation Skills, Technology-based Communication.                                                                       
 
Critical Thinking & Problem Solving:  
Creativity, Lateral thinking, Critical thinking, Multiple Intelligence, Problem Solving, Six 
thinking hats Mind Mapping & Analytical Thinking. Teamwork: Groups, Teams, Group Vs 
Teams, Team formation process, Stages of Group, Group Dynamics, Managing Team 
Performance & Team Conflicts.                                                                                                                          
 
Ethics, Moral & Professional Values:  
Human Values, Civic Rights, Engineering Ethics, Engineering as Social Experimentation, 
Environmental Ethics, Global Issues, Code of Ethics like ASME, ASCE, IEEE. Leadership 
Skills: Leadership, Levels of Leadership, Making of a leader, Types of leadership, 
Transactions Vs Transformational Leadership, VUCA Leaders, DART Leadership, 
Leadership Grid & leadership Formulation. 

Total 30 Periods 

Text Books: 

1  Barun K. Mitra, “Personality Development & Soft Skills”, First Edition, Oxford 
Publishers, 2011.  

2  Kalyana, “Soft Skill for Managers”, 1st Edition, Wiley Publishing Ltd, 
2015.  

3  Larry James, “The First Book of Life Skills”, 1st Edition, Embassy 
Books, 2016  
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Reference Books: 

1 Shalini Verma, “Development of Life Skills and Professional 
Practice”, 1st Edition, Sultan Chand (G/L) & Company, 2014  

2  John C. Maxwell, “The 5 Levels of Leadership”, Centre Street, A 
division of Hachette Book Group Inc, 2014.  

Web References: 

1 https://www.coursera.org/courses?query=ethics 

2 https://www.coursera.org/browse/personal-development 

3 https://www.coursera.org/learn/success-with-integrity-business-
ethics-foundation 

4 https://library.shu.edu/philosophy/ethics 
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23MC107 STRESS MANAGEMENT 2/0/0/0 

Nature of Course:   Theory Concept 
Pre-Requisites: Nil 
Course Objectives: 

1 Recollect the basic principles of stress management  
2 Recognize your stress triggers and how to manage them  

3 Develop proactive responses to stressful situations  
4 Use coping tips for managing stress both on and off the job  
5 Learn to manage stress through diet, sleep and other lifestyle factors  
6 Develop a long-term action plan to minimize and better manage stress  

Course Outcomes: 
Upon completion of the course, students shall have ability to 
C107.1  Recall the basic principles of stress management  [U]  
C107.2  Apply the concept of recognizing your stress triggers and find was to 

manage them.  
[AP]  

C107.3  Develop proactive responses to stressful situations  [AN]  
C107.4  Develop a long-term action plan to minimize and better manage stress  [AP]  
Course Contents: 
Scientific Foundations of Stress:  
What is stress? – Sources of Stress – Types of Stress – Personality Factors and stress – 
Stress and the college student. Stress Psychophysiology: Stress and nervous system – 
Hypothalamic – Pituitary – Adrenal (HPA) Axis – Effect of Stress on Immune system – 
Health risk associated with chronic stress – Stress and Major Psychiatric disorders.                                                 
 
Developing Resilience to Stress:  
Understanding you stress level – Role of personality pattern, Self-esteem, Locus of control 
– Role of Thoughts Beliefs and Emotions – I & II – Life situation Intrapersonal: 
(Assertiveness, Time Management).                                                                                            
 
Strategies for Relieving Stress:  
Developing cognitive coping skills – Autogenic training, imagery and progressive relaxation 
– Other relaxation techniques – Exercise and Health – DIY strategies stress management. 

Total 30 Periods 
Text Books: 

1  Jonathan C. Smith, “Stress Management: A Comprehensive Handbook of 
Techniques and Strategies”, 1st Edition, Springer Publishing Company, 2011.  

2  Bob Stahl, Elisha Goldstein, Jon Kabat-Zinn, “A Mindfulness–based 
Stress Reduction Workbook”, 2nd Edition, New Harbinger Publications, 
2019.  

Reference Books: 
1  Ryan M. Niemiec, “The Strengths-based Workbook for Stress Relief”, 1st 

Edition, New Harbinger Publications, 2019.  

2 Viswanathan Gopalan, “Stress Management: An Integrated Approach”, Gyan 
Books, 2016. 

Web References: 
1  https://thiswayup.org.au/courses/coping-with-stress-course/ 

2  https://www.classcentral.com/course/swayam-stress-management-14309 

3 https://www.coursera.org/courses?query=stress%20management 
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23MCC01 INDIAN CONSTITUTION 1/0/0/0 

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

1 To familiarize with basic information about Indian constitution  
2 To understand the fundamental rights and duties as citizens of India 

Course Outcomes: 
Upon completion of the course, students shall have ability to 
C108.1 Explain the objectives of the Constitution of India and its formation  [U] 
C108.2 Recall state and central policies (Union and State Executive), fundamental 

Rights and their duties. 
[U] 

C108.3 Make use of legal directions in developing solutions to societal issues [AP] 
C108.4 Solve for competitive exams that requires knowledge of Indian Constitution [AP] 
Course Contents: 
Historical perspective, the making of the Constitution, The Role of the Constituent Assembly - 
Preamble and Salient features of the Constitution of India. Fundamental Rights, Directive 
Principles of State Policy, Fundamental Duties, Citizenship Article 5-11.                       

 
Federal structure, Powers of the Union and the states, Centre-State Relations, Union Executive 
– President, Prime Minister, Union Cabinet, Parliament, Supreme Court of India, State 
Executives – Governor, Chief Minister, State Cabinet, State Legislature, High Court and 
Subordinate Courts, Elections, Electoral Process, and Election Commission of India, Election 
Laws. Powers and Functions of Municipalities and Panchayat                               

 
Amendments - Methods, Emergency Provisions, National Emergency, President Rule, Financial 
Emergency, Provisions for SC & ST, OBC, women, children and backward classes, Right to 
Property, Freedom of Trade and Commerce. Agricultural Law. 

Total 30 Periods 

Text Books: 

1 D. D. Basu, “Introduction to the Constitution of India”, LexisNexis, New Delhi, 
22ndedition, 2016. 

2 “Bare act-constitution of India”, The universal Publications, LexisNexis 2020, New 
Delhi, India. 

Reference Books: 

1 Subhash. C. Kashyap, “Our Constitution: An Introduction to India’s Constitution and 
Constitutional Law”, National Book Trust, India, 5th edition, 2019. 

2 M. Laxmikanth, “Constitution of India”, Cengage Learning India. 1st edition 2018. 
Web References: 

1 https://unacademy.com/course/the-indian-constitution/NSKQ8XXQ 

2 https://unacademy.com/goal/upsc-civil-services-examination-ias-preparation/KSCGY 
3 https://www.coursera.org/learn/constitution 
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23MC109 ESSENCE OF INDIAN TRADITIONAL KNOWLEDGE 2/0/0/0 

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

1 To make understand the contribution of Indian mind in various fields. 

2 To cultivate critical appreciation of the thought content and provide insights 
relevant for promoting cognitive ability, health, good governance, aesthetic 
appreciation and right values. 

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

C109.1 Relate classical Indian traditions with contemporary traditions and culture. [U] 
C109.2 Recollect the thoughts of Indians in different disciplines. [U] 
C109.3 Apply the knowledge to the present context. [AP] 

C109.4 Discover a better appreciation and understanding of Indian traditions. [AP] 
Course Contents:                                                                                                        
Indian Ethics: Individual and Social – Society state and Polity (Survey) - Education systems 
– Agriculture (Survey) – Early & Classical Architecture – Medieval & Colonial Architecture.  

 
Astronomy in India – Martial Arts Traditions (Survey) - Indian Literatures - Indian 
Philosophical Systems - Indian Traditional Knowledge on Environmental Conservation - 
Ayurveda for Life, Health and Well-being.                                                                                                 

 
The Historical Evolution of Medical Tradition in Ancient India - Music in India - Classical & 
Folk dance - Theatre and Drama in India. 

Total 30 Periods 

Text Books: 
1 Kapil Kapoor and Michel Danino, Textbook of “Knowledge Traditions and Practices 

of India”, Central Board of Secondary Education, 2017. 
2 Yogesh Atal, “Indian Society: Continuity and Change”, Pearson Education India, 

2016. 
Reference Books: 

1 Douglas Osto, “An Indian Tantric Tradition and Its Modern Global Revival”, 
Routledge publications, 2020. 

2 Rao C.N. Shankar, “Sociology: Principles of Sociology with an Introduction to 
Social Thoughts”, S Chand Publisher, 2019. 

Web References: 
1 http://nopr.niscair.res.in/handle/123456789/43  
2 https://nptel.ac.in/courses/109/104/109104102/ 
3 https://www.iks.org 
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23MC110 BIOLOGY 2/0/0/0 

Nature of Course: Theory  
Pre-requisites: Nil 
Course Objectives: 

1 To understand the basic biological concepts related to engineering systems 
2 To have adequate knowledge about the various human anatomy and 

physiological systems.  
3 To impart the knowledge about biological systems in the environment. 
4 To enable the students to enter in to inter-disciplinary field.   
5 To recall the importance of biology in engineering applications. 

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

C110.1 Relate the biological system with engineering concepts [U] 

C110.2 Understands the anatomy and physiology of human system. [U] 

C110.3 
Understand the concept of plant, animal and microbial systems and 
growth in real life situations 

[U] 

C110.4 
Apply the knowledge of applications of biological systems in 
relevant industries. 

[AP] 
 

Course Contents: 

Introduction, Science and Engineering – Phylogeny, Motivation, Methods, Synthesis, 
Biological Classification, Biology as whole, Applications of Biology, Principles of biology – 
Genetic Basics, substance for life – Basic organic chemical structure, chemical bonding, 
acid, base reactions, physicochemical interactions.                                                                          
 
Cell – prokaryotes and eukaryotes, biological membrane, membrane transport, eukaryotic 
cell structure and function. Plant – plant division, Animal – reproductive strategies, Human – 
Skin, skeletal system, muscular system, nervous system, cardiovascular system, respiratory 
system, digestion, nutrition, excretory system.                                                                              
 
Industrial Microbiology and its Applications, Relationship between Engineering and Biology - 
Living things as solution, models, recipients, inadvertently affected. Biological solutions to 
Industrial Problems.  Cell organization, signalling and deciphering human genetic variation. 

Total 30 Periods 

Text Books: 
1. A Text book of Biotechnology, R.C.Dubey, S. Chand Higher Academic 

Publications, 2015. 
2. ThyagaRajan.S., Selvamurugan. N., Rajesh.M.P., Nazeer.R.A., Richard W. 

Thilagaraj, Barathi.S., and Jaganthan.M.K., “Biology for Engineers”, Tata 
McGraw-Hill, New Delhi, 2017. 

Reference Books: 
1. Biology for Engineers, Arthur T. Johnson, CRC Press, Taylor and Francis, 

2014. 
2. David A. Vaccari, Peter F. Strom, James E. Alleman,” Environmental Biology for 

Engineers and Scientist”, A John Willey Inc. publication, 2018. 
Web References: 

1. https://www.cellsalive.com/ 
2. https://www.visiblebody.com/teaching-anatomy/courseware 
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23MC500 SPORTS AND YOGA 2/0/0/0 

Nature of Course Practical concepts 

Pre-Requisites NIL 

Course Objectives: 
1 Understand the importance of sound health and fitness principles as they relate 

to better health 
2 Stimulate their continued inquiry about Yoga, physical education, health and 

fitness. 
3 Create a safe, progressive, methodical and efficient activity-based plan to 

enhance improvement and minimize risk of injury. 
4 Develop physical activities as a lifetime pursuit and a means to better health. 

5 To understand the importance sports in global visibility. 
Course Outcomes: 
Upon completion of the course, students shall have ability to 

C500.1 Identify techniques for increasing concentration and decreasing 
anxiety which leads to stronger academic performance. 

[U] 

C500.2 Recollect various combination and forms and assess current personal 
fitness levels 

[U] 

C500.3 Understanding of psychological problems associated with the age and 
lifestyle. 

[U] 

C500.4 Apply biomechanical and physiological principles related to exercise 
and training. 

[AP] 

Course Contents: 
Introduction to Physical Education: Meaning and objectives of Physical Education, 
Changing trends in Physical Education. Ancient & Modern Olympics (Summer & Winter), 
Awards and Honours in the field of Sports in India. Physical Fitness, Wellness & Lifestyle: 
Components of Physical fitness, Health related fitness, Preventing Health Threats through 
Lifestyle Change, Concept of Positive Lifestyle. 
 
Fundamentals of Anatomy: Define Anatomy, Effect of exercise on the functioning of 
Various Body Systems. (Circulatory System, Respiratory System, Neuro-Muscular System 
etc.). Postures: Concept of Postures, Causes of Bad Posture, Common Postural 
Deformities and advantages of Correct Posture. Yoga and Lifestyle: Introduction - Asanas, 
Pranayama, Meditation & Yogic Kriyas.  
 
Training and Psychology in Sports: Meaning, Warming up, Skill, Technique & Style. 
Meaning, Concept & Types of Aggressions in Sports. Adolescent Problems and their 
Management, Psychological benefits of exercise. Anxiety & Fear and its effects on Sports 
Performance. Doping: Meaning, Side Effects of Prohibited Substances. Sports Medicine: 
First Aid, Sports injuries and Management of Injuries. 

Total 30 Periods 

Text Books: 
1 Ajmer Singh, “Modern Trends and Physical Education”, Kalyani Publication, 

2019. 
2 B.K.S. Iyengar, “Light on Yoga”, Thorsons Publication, 2006 

3 Health and Physical Education – NCERT (11th and 12th Classes).2024. 
4 “Yoga Your Home Practice Companion”, Sivanandha Yoga Practice 

Centre.2018. 
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23ME111 ENGINEERING GRAPHICS 1/0/4/3 

Nature of Course Practical application 
Pre-Requisites - 
Course Objectives: 

1 To understand the method to construct the conic curves used in engineering 
applications. 

2 To recall the conversion of Isometric to orthographic views and vice versa. 
3 To learn the basic projection of straight lines and plane surfaces.  
4 To develop the imagination of solids inclined to one reference plane.  
5 To understand the development of surfaces used in various fields. 

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

C111.1 Recollect the basic concepts of engineering graphics. [U] 
C111.2 Sketch isometric projections and orthographic projections 

from pictorial views 
[AP] 

C111.3 Draw the projections of lines, planes and solids. [AP] 

C111.4 Develop lateral surfaces of solids including prisms and 
pyramids 

[AN] 

C111.5 Construct projections of lines, planes, solids and isometric 
views using modelling software. 

[AP] 

Course Contents: 
Concepts and conventions: Drafting instruments, BIS conventions, drawing sheets, general 
principles of projection in quadrants: First angle projection – Third angle projection - Layout 
of views- Lettering and Dimensioning. 

S.No List of Experiments 
CO 

Mapping 
RBT 

1 Introduction to drafting software. C111.1 [U] 
2 Construction of conic curves (Ellipse, Parabola and 

Hyperbola) 
C111.1 [U] 

3 Construction of special curves (Cycloid and Involutes) C111.1 [U] 
4 Isometric to orthographic projections – manual sketches C111.2 [AP] 
5 Isometric to orthographic projections – software sketches C111.2 [AP] 

6 Projection of lines - inclined to HP, VP and Both HP & VP C111.3 [AP] 
7 Projection of plane surfaces (Hexagon, Pentagon and 

circle) – inclined to any one of the principle planes 
C111.3 [AP] 

8 Projection of solids (Prism and Pyramid) – inclined to HP C111.4 [AP] 
9 Projection of solids (Cone and Cylinder) – inclined to VP C111.4 [AP] 

10 Development of surfaces (Prism, Pyramid, Cone and 
Cylinder) 

C111.5 [AN] 

11 Introduction to Perspective projection  C111.5 [AN] 

Total 75 Periods 
Text Books: 

1 Varghese P.I., “Engineering Drawing”, McGraw Hill Education Pvt. Ltd., 3e-2019. 
2 Basant Agarwal and C M Agarwal. “Engineering Drawing”, 2e, McGraw Hill 

Education, 2019. 
3 Venugopal K. and Prabhu Raja V., “Engineering Graphics”, New Age International 

(P) Limited, 2018. 
Reference Books: 

1 Kumar VP, “Engineering Graphics”, CBSE-Book, 2024. 
2 Anand CM and Suresh V, “Engineering Graphics”, Nation Press, 2019. 
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Web References: 
1 http://nptel.ac.in/courses/112102101/ 
2 www.solidworks.com 

3 https://www.coursera.org/learn/introduction-to-engineering-design 
4 https://www.coursera.org/learn/fundamental-skills-in-engineering-design 

 


