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Semester III 

Course 

Code 

 
Course Title 

Hours/Week 
Credits Marks 

Common to 
Programmes L T P 

19MABC1301 Numerical Methods 3 1 0 4 100 AU, ME 

19MESC1301 Engineering Mechanics 3 1 0 4 100 AU, ME, MC 

19MECC2301 Fluid Mechanics and 
Hydraulic Machinery 

3 0 2 4 100 
 

AU, ME, MC 

19MECN2301 Metrology and 
Measurement 3 0 2 4 100 

 
- 

19MECN1301 Manufacturing Processes 3 0 0 3 100 - 

19MECN3301 Computer Aided Modeling 
and Drafting Laboratory 

0 0 3 1.5 100 
 

- 

19MECN3302 Manufacturing Processes 
Laboratory 0 0 3 1.5 100 

 
- 

XXXXXXXXXX One Credit Course 0 0 2 1 100 - 

19PSHG6004 
 / Tamils and Technology**  2 0 0 1 100 All 

Total 15 2 12 24 800  

 
 

Semester IV 

Course 

Code 

 
Course Title 

Hours/Week 
Credits Marks 

Common to 
Programmes L T P 

19MABG1401 Probability and Statistics 3 1 0 4 100 AU, ME, CS, IT, 
EC, EE,CE 

19MECC2401 Strength of Materials 3 0 2 4 
100 AU, ME, MC 

19MECN2401 Theory of Machines 2 1 2 4 
100 - 

19MECN1401 Manufacturing Technology 3 0 0 3 
100 - 

19MECN3401 
Manufacturing Technology 
Laboratory 

0 0 3 1.5 100 
 

- 

19PSHG6002 
Universal Human Values 2: 
Understanding Harmony 

2 1 0 3 100 
 

All 

19MEPN6401 Mini Project 0 0 4 2 100  

XXXXXXXXXX One Credit Course 0 0 2 1 100 - 

Total 13 3 9 22.5 700  

 
 

Course 

Code 

 
Course Title 

 
Duration Credits Marks 

19MEPN6001 Internship or Skill 
Development* 2/4 Weeks 1 100 

*Refer to clause:4.8 in UG academic regulations 2019 
** Applicable only for 2022 Batch 

 

 



  

 

 

Semester V 
. 

 

Course 

Code 

 
Course Title 

Hours/Week 
Credits Marks 

Common to 
Programmes L T P 

19MECC1501 Mechanical Design 3 1 0 4 100 MC,ME 

19MECN2501 Applied Thermodynamics 3 0 2 4 100 - 

19MECN2502 
Electrical and Electronics 
Engineering 3 0 2 4 100 - 

 
19MECC2501 

Problem solving using 
PYTHON for Mechanical 
Sciences 

 
2 

 
0 

 
2 

 
3 

 
100 

 
AU, MC, ME 

19MEEXXXXX Professional Elective -I 3 0 0 3 100 - 

19MEEXXXXX 
Professional Elective II 
(Online) 

3 0 0 3 100 - 

19MEOCXXXX Open Elective - I 3 0 0 3 100 - 

19MECN3501 
Computer Aided Machine 
Drawing Laboratory 

0 0 3 1.5 100 - 

 
19PSHG6501 

Employability Skills 1 : 
Teamness and 
Interpersonal Skills 

 
0 

 
0 

 
2 

 
1 

 
100 

 
All 

Total 20 1 11 26.5 900  

 

Semester VI 

Course 

Code 

 
Course Title 

Hours/Week 
Credits Marks 

Common to 
Programmes L T P 

19MECC1601 Finite Element Analysis 3 1 0 4 100 AU, ME 

19MECN2601 Heat and Mass Transfer 2 1 2 4 100 - 

19MECC1602 Data Science for Engineers 3 0 0 3 100 AU, MC, ME 

19MEEXXXXX Professional Elective -III 3 0 0 3 100 - 

19MEEXXXXX 
Professional Elective IV 
(Online) 

3 0 0 3 100 - 

19MEOCXXXX Open Elective -II 3 0 0 3 100 - 

19PSHG6601 
Employability Skills 2 : 
Campus to Corporate 

0 0 2 1 100 
 

All 

19MEPN6601 
Innovative and Creative 
Project 

0 0 4 2 100 - 

Total 18 1 8 23 800  

 

Course 

Code 

 
Course Title 

 
Duration Credits Marks 

19MEPN6002 Internship or Skill 
Development* 2/4 Weeks 1 100 

*Refer to clause: 4.8 in UG academic regulations 2019 



  

 

 

Semester VII 

Course 

Code 

 
Course Title 

Hours/Week 
Credits Marks 

Common to 
Programmes L T P 

19MECN1701 Mechatronics 3 0 0 3 100 - 

19MECC1701 
Artificial Intelligence and 
Machine Learning 

3 0 0 3 100 
 

AU, MC, ME 

19MECN1702 
CNC Programming and 
Robotics 

3 0 2 4 100 - 

19MEEXXXXX Professional Elective  V 3 0 0 3 100 - 

19MEEXXXXX Professional Elective  VI 3 0 0 3 100 - 

19MEOCXXXX Open Elective - III 3 0 0 3 100 - 

19MECC3701 
Simulation and Analysis 
Laboratory 

0 0 3 1.5 100 
 

MC, ME 

19MECN3701 Mechatronics Laboratory 0 0 3 1.5 100 - 

Total 21 0 8 22 800  

 

Semester VIII 

Course 

Code 

 
Course Title 

Hours/Week 
Credits Marks 

Common to 
Programmes L T P 

19MEPN6801 Project 0 0 16 8 200 - 

Total 0 0 16 8 200 - 

 

Course 

Code 

 
Course Title 

 
Duration Credits Marks 

19MEPN6003 Internship or Skill 
Development* 8 /16 weeks 4 100 

*Refer to clause: 4.8 in UG academic regulations 2019 
 
 
 

Total Credits (2020 Batch): 168 

  Total Credits (2021 Batch): 170 

 
 
 
 
 
 
 
 
  



  

 

 

 

Course Code Course Title 
Hours / Week Credit s Marks Common to 

Programmes 
L T P 

                                       VERTICAL I DESIGN ELECTIVES  

19MEEN1023 Rapid Prototyping and Tooling 3 0 0 3 100 - 

19MEEN1001 Mechanical System Design 
3 0 0 3 100 

- 

19MEEN1024 Design for X 3 0 0 3 100 - 

19MEEC1007 Design for Sheet Metal 3 0 0 3 100 AU & ME 

19MEEN1004 Design for Welding 3 0 0 3 100 - 

19MEEN1025 Ergonomics in Design 3 0 0 3 100 - 

19MEEN1026 Reverse Engineering 3 0 0 3 100 - 

19MEEC1005 Design of Transmission Systems 3 0 0 3 100 MC & ME 

19MEEN1008 Nano materials synthesis and 
characterization 

3 0 0 3 100 - 

                              VERTICAL II MANUFACTURING ELECTIVES  

19MEEC1009 Additive Manufacturing 3 0 0 3 100 AU, MC & ME 

19MEEN1005 Process Planning and Cost 
Estimation 

3 0 0 3 100 - 

19MEEN1006 Advanced Manufacturing Processes 3 0 0 3 100 - 

19MEEC1012 Lean Manufacturing 3 0 0 3 100 AU & ME 

19MEEN1010 Manufacturing Systems Engineering 3 0 0 3 100 - 

19MEEN1027 Sustainable Manufacturing 3 0 0 3 100 - 

19MEEC1014 Engineering Economics and Cost 
Analysis 

3 0 0 3 100 
AU & ME 

19MEEC1008 Composite Materials 3 0 0 3 100 AU, MC & ME 

                             VERTICAL III ENERGY ELECTIVES  

19MEEN1028 Energy conservation in industry 3 0 0 3 100 - 

19MEEN1013 Power Plant Engineering 3 0 0 3 100 - 

19MEEN1029 Gas Dynamics and Space Propulsion 3 0 0 3 100 - 

19MEEN1030 Computational Techniques for Fluid 
Dynamics 

3 0 0 3 100 - 

19MEEN1031 Energy Storage Devices 3 0 0 3 100 - 

19MEEN1015 Solar and Wind Energy Engineering 3 0 0 3 100 - 

19MEEN1032 Alternative Fuels And Energy Systems 3 0 0 3 100 - 

19MEEN1014 Refrigeration and Air-Conditioning 3 0 0 3 100 - 

        

 

 

 
 

 



  

 

 

 
Course Code 

 
Course Title 

Hours /Week 
Cred 

its 
Mark s 

Common to 
Programme 

s L T P 

VERTICAL IV QUALITY ELECTIVES  

19MEEC1011 Non Destructive Testing Methods 3 0 0 3 100 AU, MC & ME 

19MEEN1033 Geometric Dimensioning & 
Tolerancing (GD&T) and Surface 
Texture 

3 0 0 3 100 - 

19MEEN1011 Operations Research 3 0 0 3 100 - 

19MEEN1012 Total Productive Maintenance 
 

3 0 0 3 100 - 

19MEEC1016 Quality Engineering 3 0 0 3 100 AU, MC & ME 

19MEEN1034 Lean Six sigma 3 0 0 3 100  

19MEEC1002 Design for Manufacture, Assembly 
and Environment 

3 0 0 3 100 AU, MC & ME 

19MEEC1015 Principles of Management 3 0 0 3 100 MC & ME 

19MEEC1017 Industrial Safety Management  
3 

 
0 

 
0 

 
3 

 
100 

 
AU, MC & ME 

VERTICAL V E-MOBILITY ELECTIVES  

19MEEN1003 Motor Cycle Dynamics 3 0 0 3 100 - 

19MEEN1035 Electric Vehicle Design  3 0 0 3 100 - 

19EEEC1049 Advanced Sensors for Electric 
Vehicle 

3 0 0 3 100 EE,EI &ME 

 

19EEEC1050 Testing and Certification of Electric 
Vehicle 

3 0 0 3 100 EEE & ME 

19AUEC1005 Electric Vehicle Architecture 
3 0 0 3 100 

AU& ME 

19MEEN1037 Electric Vehicle Thermal 
Engineering 3 0 0 3 100 

- 

19MEEN1016 Battery system for Electrical vehicle 
3 0 0 3 100 

- 

19MEEN1036 Electric Vehicle Powertrains 
Systems 3 0 0 3 100 

- 

19MEEN1040 Design of Electric Vehicle Charging 
System 3 0 0 3 100 

- 

VERTICAL VI AUTOMATION ELECTIVES  

19MEEC1019 Industrial IoT 3 0 0 3 100 AU, MC & ME 

19EEEC1053  Industry 4.0  Smart Factories 3 0 0 3 100 EEE & ME 

19MEEN1020 Fluid power system 3 0 0 3 100 - 

19MEEN1017 Embedded system for automobiles 3 0 0 3 100 - 



  

 

 

19MEEC1010 Flexible Manufacturing Systems 3 0 0 3 100 MC & ME 

19MEEN1022 Advanced Computer Integrated 
Manufacturing 

3 0 0 3 100 - 

19MEEN1038 Sensors and Instrumentation 3 0 0 3 100 - 

19MEEC1013 Logistics Engineering 3 0 0 3 100 AU & ME 

DIVERSIFIED COURSES I  ELECTIVES  

19MEEC1001 Product Lifecycle Management 3 0 0 3 100 AU, MC & ME 

19MEEC1023 Model based Systems Engineering 3 0 0 3 100 AU, MC & ME 

19MEEC1024 New Product  Development 3 0 0 3 100 
AU, MC & ME 

19MEEC1018 Automobile Engineering 3 0 0 3 100 MC & ME 

19MEEC1003 Vibration and Noise Engineering 3 0 0 3 100 MC & ME 

19MEEC1021 Java Programming For Mechanical 
Sciences 

3 0 0 3 100 AU& ME 

19SCEC2001 Cyber Security 3 0 0 3 100 All  B.E/B.Tech 

19MEEC1022 Data Structures and Object Oriented 
Programming with C++ 

3 0 0 3 100 AU& ME 

19MEEC1006 Automotive Engine and Its Systems 3 0 0 3 100 MC & ME 
 

19MEEC1025 Fundamentals of Entrepreneurship 3 0 0 3 100 All  B.E/B.Tech 

19MEEC1026 Design Thinking and Innovation 3 0 0 3 100 All  B.E/B.Tech 

19ITEC1001 Intellectual Property Rights 3 0 0 3 100 All  B.E/B.Tech 



OPEN ELECTIVES 

  

 

 

 

 
Course Code 

 
Course Title 

Hours/Week  
Credits 

 
Marks 

L T P 

19MEOC1001 Automation systems 3 0 0 3 100 

19MEOC1002 Entrepreneurship Development 3 0 0 3 100 

19MEOC1003 Telematics for Transport 3 0 0 3 100 

19MEOC1004 Industrial Automation and Robotics 3 0 0 3 100 

19MEOC1005 Vehicular Communication Electronics 3 0 0 3 100 

19MEOC1006 Total Quality Management 3 0 0 3 100 

19MEOC1007 Industrial Safety Engineering 3 0 0 3 100 

19MEOC1008 Industrial Engineering 3 0 0 3 100 

19MEOC1009 Renewable Sources of Energy 3 0 0 3 100 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

























































































Course Code: VAC101 
Course Title: HERITAGE OF TAMILS 
(Common to all B.E/B.Tech Programmes) 
(Regulation 2023) 

Course Category: Humanities Course Level: Introductory 

L:T:P (Hours/Week) 
1: 0 :0 

Credit: 1 
 
Total Contact Hours: 15 
 

 

Pre requisites 

 NIL 

Course Objectives 

CO.1  

 
CO.2
           

 

 

 

19PSHG6003

Max Marks:100



 

TOTAL : 15 PERIODS 

 

 

Course Outcomes 

Cognitive Level 

 
CO.1  

 

 

 Understand) 

CO.2    
 

         Understand) 

  

 

 
 

  



TEXT - CUM  REFERENCE BOOKS 
 

 
5.  Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL 

  (in print) 

6.  Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by: 

International Institute of Tamil Studies. 

7.  Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D. 

Thirunavukkarasu) (Published by: International Institute of Tamil Studies). 

8.  The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathi) (Published by: 

International Institute of Tamil Studies.) 

9.  Keeladi - 

by: 

 Department of Archaeology & Tamil Nadu Text Book and Educational Services 

Corporation, Tamil Nadu) 

10. Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay) 

(Published by: The Author) 

11. Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil 

Nadu Text Book and Educational Services Corporation, Tamil Nadu) 

12. Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL)   
      Reference Book. 
 



 
Course Articulation Matrix 
 

CO 
PO
1 

PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 - - - - - - - - - - - 1 - - 

CO2 - - - - - - - - - - - 1 - - 

 

High 3; Medium 2; Low 1  

Assessment Pattern 

End 
Semester 
Examination 

 

Assessment 
Component 

CO.No. Marks 
 

Total 
 

Part A    (20 Objective 
type)    All the questions 
are compulsory    

4 questions from each 
unit 

 

CO 1 
 &  

CO 2 

20x1 =  

20 marks 

 

 

 

 

 

50 marks  Part B    (10 questions)    
All the questions are 
compulsory     

2 questions from each 
unit 

10x2 = 

20 marks 

Part C    (2 questions)    
Answer any 2 out of 5    
1 question from each unit 

 

2x5 = 

10 marks 

 
 
 



100















































Course Code: VAC 201 
Course Title: TAMILS AND TECHNOLOGY 
(Common to all B.E/B.Tech Programmes) 
(Regulation 2023) 

Course Category: Humanities Course Level: Introductory 

L:T:P (Hours/Week) 
1: 0 :0 

Credit: 1 
 
Total Contact Hours: 15 
 

Pre requisites 

 NIL 

Course Objectives 

CO.1   

 
CO.2 

 

Max Marks:100



 

TOTAL : 15 PERIODS 

 

 

Course Outcomes 

Cognitive Level 

 
CO.1 

 

 Understand) 

CO.2  

 
 

 Understand) 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Course Articulation Matrix 
 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 - - - - - - - - - - - 1 - - 

CO2 - - - - - - - - - - - 1 - - 

 

High 3; Medium 2; Low 1  

Assessment Pattern 

End 
Semester 
Examination 

 

Assessment 
Component 

CO.No. Marks 
 

Total 
 

Part A    (20 Objective 
type)    All the questions 
are compulsory    

4 questions from each 
unit 

 

CO 1 
 &  

CO 2 

20x1 =  

20 marks 

 

 

 

 

 

50 marks  Part B    (10 questions) 
   All the questions are 

compulsory     

2 questions from each 
unit 

10x2 = 

20 marks 

Part C    (2 questions)    
Answer any 2 out of 5    
1 question from each unit 

 

2x5 = 

10 marks 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
TEXT - CUM  REFERENCE BOOKS 
 

 
5.  Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL  

 (in print) 

6.  Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by: 

International Institute of Tamil Studies. 

7.  Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D. Thirunavukkarasu) 

(Published by: International Institute of Tamil Studies). 

8.  The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathi) (Published by: 

International Institute of Tamil Studies.) 

9.  Keeladi -  

 Department of Archaeology & Tamil Nadu Text Book and Educational Services 

Corporation, Tamil Nadu) 

10. Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay) 

(Published by: The Author) 

11. Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu 

Text Book and Educational Services Corporation, Tamil Nadu) 

12. Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL)   
      Reference Book. 
 
 

 

 

 



Course Code: VAC 201 
Course Title: TAMILS AND TECHNOLOGY 
(Common to all B.E/B.Tech Programmes) 
(Regulation 2023) 

Course Category: Humanities Course Level: Introductory 

L:T:P (Hours/Week) 
1: 0 :0 

Credit: 1 
 
Total Contact Hours: 15 
 

 

Pre requisites 

 NIL 

Course Objectives 

The course is intended to:  
 

1. Understand Weaving and Ceramic Technology, Design and Construction Technology, 
Manufacturing Technology, Agriculture and Irrigation Technology.  

 
2. Understand the Scientific Tamil & Tamil Computing. 

 

TAMILS AND TECHNOLOGY 

 

UNIT I WEAVING AND CERAMIC TECHNOLOGY      3 

Weaving Industry during Sangam Age  Ceramic technology  Black and Red Ware 

Potteries (BRW)  Graffiti on Potteries. 

 

UNIT II DESIGN AND CONSTRUCTION TECHNOLOGY     3 

Designing and Structural construction House & Designs in household materials during 

Sangam Age - Building materials and Hero stones of Sangam age  Details of Stage 

Constructions in Silappathikaram - Sculptures and Temples of Mamallapuram - Great 

Temples of Cholas and other worship places - Temples of Nayaka Period - Type study 

(Madurai Meenakshi Temple)- Thirumalai Nayakar Mahal - Chetti Nadu Houses, Indo - 

Saracenic architecture at Madras during British Period. 

 

UNIT III MANUFACTURING TECHNOLOGY       3 

Art of Ship Building - Metallurgical studies - Iron industry - Iron smelting, steel -Copper 

and gold- Coins as source of history - Minting of Coins  Beads making-industries Stone 

beads -Glass beads - Terracotta beads -Shell beads/ bone beats - Archeological 

evidences - Gem stone types described in Silappathikaram. 

Max Marks:100



 

UNIT IV AGRICULTURE AND IRRIGATION TECHNOLOGY    3 

Dam, Tank, ponds, Sluice, Significance of Kumizhi Thoompu of Chola Period, Animal 

Husbandry - Wells designed for cattle use - Agriculture and Agro Processing - Knowledge 

of Sea - Fisheries  Pearl - Conche diving - Ancient Knowledge of Ocean - Knowledge 

Specific Society. 

 

 

UNIT V SCIENTIFIC TAMIL & TAMIL COMPUTING      3 

Development of Scientific Tamil - Tamil computing  Digitalization of Tamil Books  

Development of Tamil Software  Tamil Virtual Academy  Tamil Digital Library  Online 

Tamil Dictionaries  Sorkuvai Project. 

 

TOTAL : 15 PERIODS 

 

Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

 
CO.1  Understand Weaving and Ceramic Technology,  
 Design and Construction Technology, Manufacturing   
 Technology,  Agriculture and Irrigation Technology.  
  

 

Understand 

 
CO.2  Understand the Scientific Tamil & Tamil Computing. 

Understand 

 
 
 
 

 



 

Course Articulation Matrix 
 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 - - - - - - - - - - - 1 - - 

CO2 - - - - - - - - - - - 1 - - 

 

High 3; Medium 2; Low 1 

  

 
 
 
Assessment Pattern 
 

End 
Semester 
Examination 

Assessment Component CO.No. Marks 
 

Total 
 

Part A    (20 Objective 
type)    All the questions 
are compulsory              

4 questions from each unit 

CO 1 
 &  

CO 2 

20x1 =  

20 marks 

 

 

 

 

 

50 marks  

Part B    (10 questions)    
All the questions are 
compulsory  2 questions 
from each unit 

10x2 = 

20 marks 

Part C    (2 questions)    
Answer any 2 out of 5     

1 question from each unit 

 

2x5 = 

10 marks 

 
 

 

 



TEXT - CUM  REFERENCE BOOKS 
 

 
5.  Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL 

  (in print) 

6.  Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by: 

International Institute of Tamil Studies. 

7.  Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D. 

Thirunavukkarasu) (Published by: International Institute of Tamil Studies). 

8.  The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathi) (Published by: 

International Institute of Tamil Studies.) 

9.  Keeladi - Published 

by: Department of Archaeology & Tamil Nadu Text Book and Educational Services 

Corporation, Tamil Nadu) 

10. Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay) 

(Published by: The Author) 

11. Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil 

Nadu Text Book and Educational Services Corporation, Tamil Nadu) 

12. Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL)   
      Reference Book. 
 







































































































































































































































































































































































Course Code: 19EEEC1049 Course Title: ADVANCED SENSORS FOR ELECTRIC 
VEHICLE 

(Common to EEE ,EI & ME) 
Course Category: Professional        Elective Course Level: Mastery 

L:T:P(Hours/Week) 
3: 0: 0 

Credits:3 Total Contact Hours:45 Max Marks:100 

Pre-requisites 

 Electronic devices 
 

 Engineering physics 
 

Course Objectives 

The course is intended to: 

1. Inculcate knowledge of digital transducers 

2. Understand the seven generations of IoT sensors to appear. 

3. Introduce the sensor technology for advanced driver assistance systems. 

4. Disseminate the knowledge of sensor networks. 

5. Provide the basic concepts of intelligent sensor systems. 
 

Unit I Digital Transducers 
9 

 

Digital voltmeter -Ramp type, Integrating type, ADC, Digital frequency meter - Working principle 

and applications. Frequency meter, Electronic counters - Transducers for the measurement of 

DC and AC voltages and currents - CTs, PTs for supply frequency as well as high frequency, 

Hall Effect Current Sensors, High Voltage Sensors. 

Unit II          Seven Generations of IoT Sensors 9 

Industrial sensors Description and Characteristics First Generation Description and 

Characteristics Advanced Generation Description and Characteristics Integrated IoT 

Sensors Description and Characteristics Polytronics Systems Description and 

Characteristics Sensors' Swarm Description and Characteristics Printed Electronics  

Description and Characteristics IoT Generation Roadmap 

Unit III     Sensor Technology for Advanced Driver Assistance Systems 9 

Basics of Radar Technology and Systems - Ultrasonic Sonar Systems - Lidar Sensor 

Technology and Systems - Camera Technology - Night Vision Technology - Use of Sensor 

 



Data Fusion - Integration of Sensor Data to On-Board Control Systems 
 

Unit IV Sensor Networks 9  

Introduction to sensor network, Unique constraints and challenges, Localization and Tracking, 

Networking Sensors, Infrastructure establishment, Sensor Tasking and Control, Sensor 

network databases, Sensor Network Platforms and tools, Industrial Applications and Research 

directions. 

Unit V         Intelligent Sensor Systems 9 

Intelligent Sensor Systems- Intelligent pressure, Flow, Level, Temperature Sensors - Intelligent 

sensor, Complex sensors, biometric sensors - Application of intelligent sensor in electric 

vehicles. 

Course Outcomes 
Cognitive 

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

CO1. Explain the concept digital transducers Understand 

CO2. Describe the seven generations of iot sensors to appear. Understand 

CO3. Make use of the sensor technology for advanced driver assistance 

systems. 

Apply 

CO4. Outline the sensor networks. Understand 

CO5. Make use of the different intelligent sensor systems. Apply 

Text Book(s): 

T1. Hybrid Electric Vehicle System Modeling and Control - Wei Liu, General Motors, USA, 

John Wiley & Sons, Inc., 2017. 

T2. Electric and Hybrid Vehicles, Tom Denton, Taylor & Francis, 2018 
 
 

Reference Book(s): 
 

R1. Robert Bosch Gmbh, Automotive Electrics and Automotive Electronics, Systems and 

Components, Networking and Hybrid drive, 5th Edition, Springer Vieweg, Wiesbaden 

1998. 

 



R2. Mehrdad Ehsani Yimin Gao Stefano Longo Kambiz M. Ebrahimi, Modern Electric, Hybrid 

Electric, and Fuel Cell Vehicles, Taylor & Francis Group, LLC, 2018. 

R3. Denton.T , Automobile Electrical and Electronic Systems: Automotive Technology: Vehicle 

Maintenance and Repair, 2012 

Web References: 

1. http://nptel.ac.in/courses/117106093/ 
 

Course Articulation Matrix 
 
CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 2 1 - - - - - 1 - 1 - - 1 1 

CO2 2 1 - - - - - 1 - 1 - - 1 1 

CO3 2 1 - - - - - 1 - 1 - - 1 1 

CO4 3 2 1 1 - - - 1 - 1 - - 1 1 

CO5 3 2 1 1 - - - 1 - 1 - 3 1 1 
High-3; Medium-2;Low-1 

 
 
 
 
 
 
 
 
 
 
 



Course Code: 19EEEC1050 Course Title: TESTING AND CERTIFICATION OF 
ELECTRIC VEHICLE 

(Common to EEE & ME) 
Course Category: Professional  Elective 

Course Level: Mastery 

L: T:P (Hours/Week): 
3:0:0 

Credit :3 Total Contact 
Hours: 45 

Total Marks: 100 

Pre-requisites: 

 Basics of Electrical, Automobile and Mechanical engineering 
 

Course objectives: 

The course is intended to 
1. Define the parameters, instruments and types of testing of vehicles 

 
2. Explain the static testing of vehicles 

 
3. Describe the dynamic testing of vehicles 

 
4. Enumerate various component Testing in vehicles 

 
5. Indicate tests for retro-fitment and charging station 

 
Unit I Introduction 9  
Specification and Classification of Vehicles (M, N and O layout), Homologation and its 

Types, Regulations overview (EEC, ECE, FMVSS, AIS, CMVR), Type approval Scheme, 

Homologation for export, Conformity of Production, various Parameters, Instruments and 

Types of test tracks, Hardware in The Loop concepts for EV/HEVs. 

Unit II Static Testing of Vehicle 9  
Photographs, CMVR physical verification, Tyre Tread Depth Test, Vehicle Weightment, 

Horn installation, Rear view mirror installation, Tell Tales, External Projection, Wheel 

Guard, Arrangement of Foot Controls for M1 Vehicle, Angle & Dimensions Measurement 

of Vehicle, The Requirement of Temporary Cabin For Drive  Away  Chassis, 

Electric vehicle  Safety Norms, Energy consumption and Power test 

Unit III Dynamic Testing of Vehicle 9  
Hood Latch, Gradeability, Pass-by Noise, Interior Noise, Turning Circle Diameter & 

Turning Clearance Circle Diameter, Steering Effort, Constant Speed Fuel Consumption, 

Cooling Performance, Speedo-meter Calibration, Range Test, Maximum Speed, 

Acceleration Test, Coast-down test, Brakes Performance ABS Test, Broad band / Narrow 

band EMI Test, Electric vehicle  Range Test. 

 



Unit IV          Vehicle Component Testing 9  
Horn Testing, Safety Glasses Test: Windscreen laminated and toughened safety glass, 

Rear View Mirror Test, Hydraulic Brakes Hoses Fuel Tank Test: Metallic & Plastic, Hinges 

and Latches Test, Tyre& Wheel Rim Test, Bumper Impact Test, Side Door Intrusion, 

Crash test with dummies, Demist test, Defrost Test, Interior Fittings, Steering Impact test 

(GVW<1500 kg), Body block test, Head form test, Driver Field Of Vision, Safety belt 

assemblies, Safety belt anchorages, Seat anchorages & head restraints test, Airbag Test, 

Accelerator Control System, Motor power, Safety Requirements of Traction Batteries, EMI- 

EMC (CI, BCI, RE,RI and CTE). 

 
Unit V Tests for Hybrid Electric Vehicles, Retrofitment and Charging Station 9  

 
Hybrid Electric Vehicles Tests (M and N category), Tests for Hybrid Electric System 

Intended for Retrofitment on Vehicles of M and N Category (GVW < 3500 kg), Test for 

Electric Propulsion kit intended for Conversion, Test for Electric Vehicle Conductive AC 

Charging System, and Test for Electric vehicle conductive DC charging system. 

 

Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO1 
Define the parameters, instruments and types of testing of 

vehicles 

 
Apply 

CO2 Explain the static testing of vehicles Apply 

CO3 Describe the dynamic testing of vehicles Apply 

CO4 Enumerate various component Testing in vehicles Apply 

CO5 Identify tests for retro-fitment and charging station Apply 

 

Text Books 
T1. Vehicle  JJ Keller and Associates ,Inc,2020 

T2. Michael Plint& Anthony Martyr,  Testing &  Butterworth Heinmenn, 

3rd Edition, 2007 

 



 

Reference Book(s): 
 

R1. Proceedings- Automotive Testing & Certification held on 20th to 24th July 2010 

 R2. Bosch Automotive Handbook, Robert Bosch, 7th Edition, 2007 

R3. Arvey Segler, " Body Language: Discovering & Understanding the Psychological secrets behind

reading & Benefiting from Body  Kindle Edition, 2016 

R4. M. Ehsani, Y. Gao, S. Gay and A. Emadi, Modern Electric, Hybrid Electric, and Fuel Cell 

Vehicles, CRC Press, 2005. 

 
Course Articulation Matrix 

 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3 2 1 1 - - - 1 - 1 - - - - 
CO2 3 2 1 1 - - - 1 - 1 - - - - 
CO3 3 2 1 1 - - - 1 - 1 - - - - 
CO4 3 2 1 1 - - - 1 - 1 - - - - 
CO5 3 2 1 1 - - - 1 - 1 - 3 - - 

High-3; Medium-2; Low-1 
  



Course Code: 19AUEC1005 Course Title: ELECTRIC VEHICLE ARCHITECTURE 

Course Category: Professional Elective 
Course Level: Mastery 

L: T:P (Hours/Week): 
3:0:0 

Credit :3 Total Contact Hours: 
45 

Total Marks: 100 

 
COURSE OBJECTIVES: 

1. Understand the structure of Electric Vehicle 

2. Explain the vehicle mechanics 

3. Describe about the EV conversion components 

4. Understand about the details and specifications for Electric Vehicles 

5. Apply the concepts of Plug-in Hybrid Electric Vehicle 

UNIT I VEHICLE ARCHITECTURE AND SIZING                  9  

Electric Vehicle History, and Evolution of Electric Vehicles. Series, Parallel and Series parallel 

Architecture, Micro and Mild architectures. Mountain Bike - Motorcycle- Electric Cars and Heavy 

Duty EVs. -Details and Specifications.  

UNIT II VEHICLE MECHANICS          9  

Vehicle mechanics- Roadway fundamentals, Laws of motion, Vehicle Kinetics, Dynamics of vehicle 

motion, propulsion power, velocity and acceleration, Tire Road mechanics, Propulsion System 

Design.  

UNIT III POWER COMPONENTS AND BRAKES        9  

Power train Component sizing- Gears, Clutches, Differential, Transmission and Vehicle Brakes. EV 

power train sizing, HEV Powertrain sizing, Example.  

UNIT IV HYBRID VEHICLE CONTROL STRATEGY                9  

Vehicle supervisory controll, Mode selection strategy, Modal Control strategies.  

UNIT V PLUG-IN HYBRID ELECTRIC VEHICLE         9  

Introduction-History-Comparison with electrical and hybrid electrical vehicle-Construction and 

working of PHEV-Block diagram and components-Charging mechanisms-Advantages of PHEVs. 

Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO1: Summarize the History and Evolution of EV 
 

Understand 

CO2: Describe the basics of Vehicle mechanics 
Understand 

CO3: Explain the different power components and brakes for EVs 
Understand 

CO4: Describe the control strategy in the Plug-In Hybrid Electric Vehicles 
Apply 

CO5: Design Hybrid Electric Vehicle for different applications 
Understand 

 



Text Book(s): 

 1. Mehrdad Ehsani, YiminGao, Sebastian E. Gay, Ali Emadi, 'Modern Electric, Hybrid Electric and Fuel 

Cell Vehicles: Fundamentals, Theory and Design', CRC Press, 2004.  

2. Build Your Own Electric Vehicle,Seth Leitman , Bob Brant, McGraw Hill, Third Edition 2013.  

3. Advanced Electric Drive Vehicles, Ali Emadi, CRC Press, First edition 2017.  

4. The Electric Vehicle Conversion Handbook: How to Convert Cars, Trucks, Motorcycles, and Bicycles 

-- Includes EV Components, Kits, and Project Vehicles Mark Warner, HP Books, 2011. 

 5. Heavy-duty Electric Vehicles from Concept to Reality, Shashank Arora, Alireza Tashakori Abkenar, 

Shantha Gamini Jayasinghe, Kari Tammi, Elsevier Science, 2021  

Reference(s): 

1. Electric Vehicles Modern Technologies and Trends, Nil Patel, Akash Kumar Bhoi, Sanjeevikumar 

Padmanaban, Jens Bo Holm-Nielsen Springer, 2020  

2. Hybrid Electric Vehicles: A Review of Existing Configurations and Thermodynamic Cycles, Rogelio 

León , Christian Montaleza , José Luis Maldonado , Marcos Tostado-Véliz and Francisco Jurado, 

Thermo, 2021, 1, 134 150. https://doi.org/10.3390/thermo1020010. 

 
Course Articulation Matrix 

 
CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 2 1 - - - - - 1 - 1 - - 1 1 

CO2 2 1 - - - - - 1 - 1 - - 1 1 

CO3 2 1 - - - - - 1 - 1 - - 1 1 

CO4 3 2 1 1 - - - 1 - 1 - - 1 1 

CO5 2 1 - - - - - 1 - 1 - - 1 1 

High-3; Medium-2; Low-1 
 

 



  

Pre-requisites: NA 

Course Objectives: 

The course is intended to 

1. Explain about thermal management system. 

2. Acquire knowledge on HV battery. 

3. Describe the features of 3D Thermal simulation. 

4. Design thermal cooling system. 

5. Acquire knowledge on controller design. 

 

Unit I           Introduction 

 Introduction on Electric Power train Systems - Introduction to thermal management systems in EV 

- Source of heat generation in electric power train- Types of cooling architecture   in EVs- 

Introduction to Thermodynamics and Heat transfer- Modes to heat transfer 

 
Unit II           Thermal Management of electric Motor and HV Battery 

 Motor types and applications- Motor performance characteristics- Electric Motor thermal system  

Modeling and simulation- HV battery classifications- Factors effecting battery performance- Types of 

battery cooling methods- Control system design for Battery management system-Motor 

specifications for EVs 

 
Unit III          Thermal Management of Power electronics and 3D Thermal simulation 

Introduction- Power Loss Modeling- Parameter Identification- Sensitivity Analysis- Heat transfer 

Mechanism- Thermal influence & component protection, evaluation on Battery management system- 

Heat network across vehicle sub system[motor]- Concept design & different type of cooling channel 

design. 

 
Unit IV          HVAC Cooling 
 Introduction- Components of HVAC system- Power consumption from HVAC system-Impact of 

HVAC operation on EV performance- Modeling& Simulation of HVAC system. 

 
Unit V           Controller design for Thermal system 
 State space control & Design of Observer- Introduction to Vehicle Control unit & Thermal controls- 

Performance Optimization by Thermal control- Parameter Identification- Sensitivity analysis. 

 

Course Code:19MEEN1037 Course Title:   ELECTRIC VEHICLE THERMAL 
ENGINEERING 

Course Category: Professional Electives Course Level: Mastery 

L:T:P (Hours/Week) 3: 0: 0 Credits:3 Total Contact Hours: 45 Max. Marks:100 



Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

 
CO1 

Explain about thermal management system.  
Understand 

CO2 Acquire knowledge on HV battery. Understand 

CO3 Describe the features of 3D Thermal simulation. Understand 

CO4 Design thermal cooling system. Apply 

CO5 Acquire knowledge on controller design. Understand 

 
Text Book: 
1. Ibrahim Dincerm, Halilm S Hamut and Nader  Management of Electric Vehicle 

 John Wiley2017 

2. Bruno Sacrasati and Werner Tillmatz  in Battery Technology for Electric Vehicles  

Elsevier Woodhead Publishing Series in Energy 2015 

 
References: 
1. Ali Emadi,  Electric Drive  CRC Press, 2014. 

2. Micah Toll, "The Ultimate Do It Yourself Ebike Guide: Learn How To Build Your Own Electric 
Bicycle" ISBN 978-09899067- 9 1, 2013. 

Course Articulation Matrix 
 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 
CO1 2 1 - - - - - 1 - 1 - - 1 1 
CO2 2 1 - - - - - 1 - 1 - - 1 1 
CO3 2 1 - - - - - 1 - 1 - - 1 1 
CO4 3 2 1 1 - - - 1 - 1 - - 1 1 
CO5 2 1 - - - - - 1 - 1 - - 1 1 

High-3; Medium-2; Low-1 
 

 

  



Course Code: 19MEEN1016 Course Title: BATTERY SYSTEM FOR ELECTRIC VEHICLES 

Course Category:   Professional Elective  Course Level:   Mastery   

L:T:P (Hours/Week) 3: 0: 0 Credits:3 Total Contact Hours: 45 Max. Marks:100 

 

 

Pre-requisites: 

 Computer Aided Machine Drawing Laboratory 

Course Objectives: 

The course is intended to: 

1. Select suitable Li-Ion battery cells. 

2. Prepare mechanical assembly drawings of battery systems.  

3. Design battery management systems. 

4. Prepare vehicle layout for sub-systems . 

5. Perform cost benefit analysis of battery sub systems. 

 

UNIT I  LI-ION BATTERY                                      7                                                                          

Significance of Li-ion batteries - Classification of Li-Ion batteries - Construction of Li-Ion 

batteries - Energy density - Charging and discharging profiles - influence of temperature 

- life and ageing issues - Safety aspects and thermal runaway. 

 

UNIT II  LI-ION BATTERY SYSTEMS                                                8 

Battery systems and subsystems - Battery modules - Cells in series and parallel 

configurations - Battery cooling systems - Battery management systems - Cell balancing 

- Battery housing - Assembly of battery systems - Production aspects - Regulations on 

battery systems. 

  

UNIT III  BATTERY MANAGEMENT SYSTEM                10                                                    

Battery management systems: functions and architecture, performance parameter 

measurement, equalization management circuit, data communication, logic and safety 

control, testing stability. 

 

UNIT IV INTEGRATION ASPECTS IN AN ELECTRIC VEHICLE (2 & 4 WHEELER)  10                         

Expectations from an electric vehicle - Vehicle design, body styles - Vehicle layout - 

- Vehicle concepts - Longitudinal dynamics of an electric vehicle, 

torque demand - Crash requirements and vehicle's safety requirements.                                                                        



UNIT V TRENDS AND OUTLOOK                                         10                             

Study of battery systems in electric passenger vehicles (Bus, Car and Two Wheeler) - 

Production and cost analysis - Mass production demands - Cell manufacturing - 

Demands on cooling systems - Fast charging and charging stations - Second life use for 

battery packs - Solid state batteries - Ecosystem for electric vehicles. 

Course Outcomes Cognitive 

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

CO1: Select suitable Li-Ion battery cells for use in electric vehicles based 

on the calculation of various cell parameters 
Apply 

CO2: Prepare mechanical assembly drawings of battery systems for 

electric vehicles using available CAD software 
Apply 

CO3: Design battery management system for various battery systems to 

obtain peak performance by monitoring and charge equalization. 
Apply 

CO4: Prepare vehicle layout for sub-systems in TWO and FOUR wheelers 

using available CAD software 
Apply 

CO5: Perform cost benefit analysis of battery sub systems based on 

market conditions and manufacturability   
Apply 

 

Text Book(s): 

T1. -

978-3-662-53069-6 

Reference(s): 

R1. -Ion Batteries in 

 

ISBN 978-1-118-41478-1 

R2.  978-0-

07-177056-9 

R3. 

978-81-265-5670-8 

 

 

 

 

 

 

 

 



Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3 2 1 1 - - - 1 - 1 - 1 - - 

CO2 3 2 1 1 - - - 1 - 1 - 1 - - 

CO3 3 2 1 1 - - - 1 - 1 - 1 - - 

CO4 3 2 1 1 - - - 1 - 1 - 1 - - 

CO5 3 2 1 1 - - - 1 - 1 - 1 - - 

High-3; Medium-2; Low-1 

  



 

Course Code: 19MEEN036 Course Title: ELECTRIC VEHICLE POWERTRAINS 
SYSTEMS 

 

Course Category: Professional Elective Course Level: Mastery 

L:T:P (Hours/Week) 3 : 1 : 0 Credits: 3 Total Contact Hours: 45 Max. Marks: 100 

 
Pre-requisites: 

 Nil 

Course objective: 

Course is intended to: 

1. Calculate battery and pack parameters for electric vehicles 

2. Select traction machines for electric vehicles 

3. Select converters and controllers for electric vehicles 

4. Select sensors for electric vehicles 

5. Perform cost benefit analysis of electric vehicles 

 

UNIT I ELECTRIC VEHICLE AND BATTERY PACKS                                                 9 

Longitudinal vehicle dynamics: vehicle load forces, vehicle acceleration, drive cycle. 

Electric vehicle architecture: subsystems, BEV, PHEV, HEV, FCEV. 

Energy source: introduction to batteries, lifetime and sizing considerations, battery 

charging, management and protection systems, battery chemistries and models. Battery 

pack design: parameters, configuration, capacity, range, C-rates, SoC, SoH, SoF. 

 
UNIT II 

 
TRACTION MACHINES 

 
9 

Introduction to traction machines: propulsion machine, machine specifications, 

characteristic curves, conversion factors for machine units. Machine structure, operation, 

specifications, characteristic curves, using machine for EV powertrain, thermal 

characteristics of Brushed DC machine, Brushless DC machine, Induction machine, 

PMSM machine. 

UNIT III CONVERTERS AND CONTROLLERS 9 

DC DC converters: power conversion basic principles, buck converter, boost converter, 

power semiconductors, passive components, interleaving. Inverters: three phase 

inverters, modulation schemes, sinusoidal modulation, inverter power losses. 

Controller: introduction to control of traction machines, control of DC machines, control of 

induction machines, control of PMSM, BLDC, DC machines. 



UNIT IV BMS, SENSORS AND COMMUNICATION 9 

BMS: significance, cell balancing, architecture, types. Sensors: current, voltage, 

temperature, pressure and position. SoC, SoH and SoF measurement. ASICs. 

Communication: protocols, CAN, CANOpen, FlexRay. 

 
UNIT V COST ANALYSIS 

 
9 

Market trends: batteries, traction motors, converters, controllers, BMS, sensors and 

communication. Technology updates in electric vehicles. System component layout: 

design of mechanical structures, optimization of space and layout. Renewable energy: 

charging infrastructure, types, GHG reduction potential. 
 
 

Course Outcomes: Cognitive 

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

CO1. Calculate parameters associated with electric vehicle batteries and 

packs for various two, three, four wheeler, and special applications. 
Apply 

CO2. Select traction machines based on the requirements using machine 

characteristic curves, specifications and performance. 
Evaluate 

CO3. Select converters and controllers based on the technical specifications 

and electric vehicle system requirements. 
Evaluate 

CO4. Select sensors for measurement as part of management of the vehicle 

performance. 
Evaluate 

CO5. Perform cost benefit analysis of electric vehicle powertrains based on 

market trends, technology, environment, and sustainability. 
Apply 

 
 
 

Text Book(s): 

T1.John G. Hayes and G. Abas Goodarzi, Electric , First Edition, John 

Wiley and Sons, 2018. ISBN:9781119063667 

T2.Luis Romeral Martinez and Miguel Delgado Prieto, New Trends in Electrical 

Vehicle Powertrains, Intechopen, 2019. ISBN:9781838816988. 

T3.Sam Davis,  Electric Vehicle , SAE International, 2020. 

ISBN:9781468601442 



 

Reference Book(s): 

R1. Xudong Zhang, Modeling and Dynamics Control for Distributed Drive Electric 

, Springer, 2021. 

R2. Sang-Hoon Kim, Electric Motor Control: DC,  AC, and BLDC ,  Elsevier, 

2017.. 

Web References: 

1. https://nptel.ac.in/courses/108/106/108106182/ 
 
 

Course Articulation Matrix 

 

 

 
 
 
 
 
 
 

High-3; Medium-2; Low-1  

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3 2 1 1 - - - 1 - 2 - 1 - - 

CO2 3 3 2 2 - - - 1 - 2 - 1 - - 

CO3 3 3 2 2 - - - 1 - 2 - 1 - - 

CO4 3 3 2 2 - - - 1 - 2 - 1 - - 

CO5 3 2 1 1 - - - 1 - 2 - 1 - - 



 

Course Code: 19MEEN1040 
Course Title: DESIGN OF ELECTRIC VEHICLE CHARGING  

SYSTEM 
Course Category: Professional Elective Course Level:  Introductory 

L:T:P(Hours/Week) 3: 0: 0 Credits:3 Total Contact Hours: 45 Max Marks:100 

 

Prerequisites 

The student should have undergone the courses:  

 Automotive Electrical and Electronics 

 

Course Objective 

The course is intended to 

1. Explain the charging station and standards 

2. Describe the concepts of power converters in charging 

3. Understand the charging scheme in renewable based EV charging 

4. Demonstrate the wireless power transfer technique 

5. Design of power factor correction circuits 

UNIT I CHARGING STATIONS AND STANDARDS        9 

Introduction-Charging technologies- Conductive charging, EV charging infrastructure, International 

standards and regulations - Static and dynamic charging, Bidirectional power flow, International 

standards and regulations.  

UNIT II POWER ELECTRONICS FOR EV CHARGING         9 

Layouts of EV Battery Charging Systems-AC charging-DC charging systems- Power Electronic 

Converters for EV Battery Charging- AC DC converter with boost PFC circuit, with bridge and 

without bridge circuit - Bidirectional DC DC Converters- Non-isolated DC DC bidirectional converter 

topologies- Half-bridge bidirectional converter. 

UNIT III EV CHARGING USING RENEWABLE AND STORAGE SYSTEMS 9 

Introduction - EV charger topologies , EV charging/discharging strategies - Integration of EV 

charging-home solar PV system , Operation modes of EVC-HSP system , Control strategy of EVC- 

HSP system - fast-charging infrastructure with solar PV and energy storage. Protocols for EV 

charging system. 

 



 

 

UNIT IV WIRELESS POWER TRANSFER           9 

Introduction - Inductive, Magnetic Resonance, Capacitive types. Wireless Chargers for Electric 

Vehicles - Types of Electric Vehicles - Battery Technology in EVs -Charging Modes in EVs - Benefits 

of WPT. WPT Operation Modes - Standards for EV Wireless Chargers, SAE J2954, IEC 61980. ISO 

19363 

UNIT V POWER FACTOR CORRECTION IN CHARGING SYSTEM        9 

Need for power factor correction- Boost Converter for Power Factor Correction, Sizing the Boost 

Inductor, Average Currents in the Rectifier and calculation of power losses 

Course Outcomes Cognitive 

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

CO1. Illustrate various charging techniques and to know charging 

standards and regulations. 
Understand 

CO2. Demonstrate the working of DC-DC converters used for charging 

systems and principles 
Understand 

CO3. Illustrate the advantages of renewable system based charging 

systems 
Understand 

CO4. Demonstrate the principles of wireless power transfer Understand 

CO5. Design the required parameters for power factor correction Apply 

 

Text Book(s): 

T1. Mobile Electric Vehicles Online Charging and Discharging, Miao Wang Ran Zhang Xuemin 

(Sherman) Shen, Springer 2016, 1st Edition. 

T2. Alicia Triviño-Cabrera, José M. González-González, José A. Aguado, Wireless Power Transferor 

Electric Vehicles: Foundations and Design Approach, Springer Publisher 1st Edition. 2020. 

T3. Nil Patel, Akash Kumar Bhoi, Sanjeevikumar Padmanaban, Jens Bo Holm-Nielsen, Electric 

Vehicles Modern Technologies and Trends. Springer Publisher 1st Edition, 2021. 

 

Reference Book(s): 

R1. Cable Based and Wireless Charging Systems for Electric Vehicles, Technology and control, 

management and grid integration, Rajiv Singh, SanjeevikumarPadmanaban, Sanjeet Dwivedi, 

Marta Molinas and Frede Blaabjerg, IET 2021, 1st Edition. 

R2. Electric and Hybrid Electric Vehicles, James D Halderman, Pearson, 2022, 1st Edition. 



 

R3. Handbook of Automotive Power Electronics and Motor Drives, Ali Emadi, Taylor & Francis, 2005. 

Course Articulation Matrix 

 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 
CO1 2 1 - - - - - 1 - 1 - - 1 1 
CO2 2 1 - - - - - 1 - 1 - - 1 1 
CO3 2 1 - - - - - 1 - 1 - - 1 1 
CO4 3 2 1 1 - - - 1 - 1 - - 1 1 
CO5 2 1 - - - - - 1 - 1 - - 1 1 

High-3; Medium-2; Low-1 

  



 

 

Pre-requisites: 

 Nil 

Course Objectives: 

The course is intended to: 

1. Explain the basic concepts of IIoT. 

2. Explain the various Architectures of IIoT. 

3. Explain the sensors available in IIoT based on application requirement. 

4. Explain the basics of Big Data and IoT Analytics. 

5. Explain the various applications of IoT . 

 

UNIT I      INTRODUCTION                                            9 

Introduction to IoT, IoT Vs. IIoT, History of IIoT, Components of IIoT -Sensors, Interface, Networks, 

Industry 4.0: Globalization and Emerging Issues, The Fourth Revolution, LEAN Production Systems, 

Smart and Connected Business Perspective, Smart Factories, Role of IIoT in Manufacturing 

Processes, Sustainability through Business excellence tools Challenges & Benefits in implementing 

IIoT. 

 

UNIT II     ARCHITECTURES                           9  

Overview of IOT components, various architectures of IOT and IIOT, Advantages & 

Disadvantages, IIOT System components: Sensors, Gateways, Routers, Modem, Cloud brokers, 

servers and its integration, WSN, WSN network design for IoT, IIoT Business Model and Reference 

Architectures, Industrial IoT-Sensing,IIoT-Processing and   Communication, IIoT Networking. 

 

UNIT III      SENSOR AND INTERFACING                              9 

 

Introduction to sensors, Transducers, Classification, Roles of sensors in IIOT, Various types of 

sensors, special requirements for IIOT sensors, Role of actuators, types of actuators. Hardwire the 

sensors with different protocols such as HART, MODBUS-Serial & Parallel, Ethernet and BACNet. 

Course Code: 19MEEC1019 
Course Title:  INDUSTRIAL IOT 

                       (Common to AU, MC & ME) 

Course Category:   Professional Elective  Course Level:   Mastery   

L:T:P (Hours/Week) 3: 0: 0 Credits:3 Total Contact Hours:45 Max. Marks:100 



 

.  

UNIT IV  BIG DATA AND IOT ANALYTICS                                   9    

Big Data, Characteristics of Big Data, Types of Big Data, Analysing of Data, Applications, Big Data 

tools, Introduction to  Machine Learning and Data Science ,R and Julia Programming, IOT Analytics,  

Role of Analytics in IOT, Data visualization Techniques. 

 

UNIT V  IoT APPLICATIONS                              9 

Internet of Things Applications : City Automation, Automotive Applications, Home Automation, Smart 

Cards, Plant Automation, Real life examples of IIoT in Manufacturing Sector, Industrial IoT- 

Application Domains: Oil, chemical and pharmaceutical industry, Applications of UAVs in Industries. 

 

Course Outcomes Cognitive 

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

CO1: Explain the basic concepts of IIoT. Understand 

CO2: Explain the various Architectures of IIoT. Understand 

CO3: Explain the sensors available in IIoT based on application 

requirement. 
Understand 

CO4: Explain the basics of Big Data and IoT Analytics. Understand 

CO5: Explain the various applications of IoT. Understand 

Text Book(s): 

T1. Sudip  Introduction to Industrial Internet of 

,1st edition 2020. 

T2. 

edition, 2013. 

T3. ernet of Things for Architects: Architecting IoT solutions by implementing 

Publishing Ltd., 2018. 

T4. -on App

Blackswan Private Limited - New Delhi, 1st edition 2015. 

Reference(s): 

R1. 

Sons,2018. 

R2. Solution:   The Edge, The 

 

R3.  



 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 2 1 - - - - - 1 - 1 - 1 - - 

CO2 2 1 - - - - - 1 - 1 - 1 - - 

CO3 2 1 - - - - - 1 - 1 - 1 - - 

CO4 2 1 - - - - - 1 - 1 - 1 - - 

CO5 2 1 - - - - - 1 - 1 - 1 - - 

High-3; Medium-2; Low-1 

  



 

Course Code: 19EEEC1053 Course Title: INDUSTRY 4.0  SMART FACTORIES 

Course Category: Professional Elective Course Level: Mastery 

L:T:P(Hours/Week) 

3: 0: 0 
Credits:3 Total Contact Hours:45 Max Marks:100 

Pre-requisites 

 Industrial IoT 

 

Course Objectives 

The course is intended to: 

1. Understand manufacturing systems in terms of material flow and storage 

2. Illustrate the structure of specific factory model. 

3. Provide knowledge on manufacturing and assembly line 

4. Understand the planning and simulation of smart factory 

5. Explain the sustainable and digital business model. 

 

Unit I Factory Models 9  

Introduction to Factory models, single workstation factory models, processing time variability, 

Single-Part-Type Systems, Multi-stage single product and multi-product systems. 

Unit II Special Factory Models 9  

Models of various forms of batching, WIP limiting control strategies, serial limited buffer 

models. 

Unit III Manufacturing and Assembly Lines 9  

Manual Assembly lines, Automated Production lines, Automated Assembly systems, Group 

technology and cellular manufacturing, Flexible manufacturing cells and systems, Toyota 

Production System. 

Unit IV Smart Factory Planning 9  

Material Requirements Planning, Multi-Stage Control and Reactive Scheduling, Simulation 

Techniques. 

Unit V Sustainable and Digital Business Models 9 

Sustainability and Supply Chain  Industry 4.0 and Its Applications- Reflection of 

Sustainability on Business Models- Integration of I 4.0 with Sustainability- Scenarios 

Countering Strategies for Obsolescence. 



 

Course Outcomes 
Cognitive 

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

CO1. Identify the manufacturing systems in terms of material flow and storage Apply 

CO2. Illustrate the structure of specific factory model. Understand 

CO3. Make use of manufacturing and assembly line Apply 

CO4. Understand the planning and simulation of smart factory Understand 

CO5. Explain the sustainable and digital business model Understand 

Text Book(s): 

 

T1. -Integrated 

 4th Edition, Pearson Education, 2016. 

T2.  

Fourth Industrial st Edition, Springer, 2019 

Reference Book(s): 

 

R1.  

Kindle Edition, 2016, 

R2. Jan Holler, Vlasios Tsiatsis, Catherine Mulligan, Stefan Avesand, StamatisKarnouskos, 

David Boyle,  Machine-to-Machine to the Internet of Things: Introduction to a New 

Age of st Edition, Academic Press, 2014. 

R3. Vijay Madisetti and ArshdeepBahga  of Things (A Hands-on- st 

Edition, VPT, 2014. 

Web References: 

1. https://nptel.ac.in/courses/117/105/117105079/ 

2. https://nptel.ac.in/courses/117/105/117105135/ 

3. https://nptel.ac.in/courses/117/104/117104020/ 



Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 3 2 1 1 - - - 1 - 1 - - 1 1 

CO2 2 1 - - - - - 1 - 1 - - 1 1 

CO3 3 2 1 1 - - - 1 - 1 - - 1 1 

CO4 2 1 - - - - - 1 - 1 - - 1 1 

CO5 2 1 - - - - - 1 - 1 - - 1 1 

High-3; Medium-2; Low-1 

  



Course Code: 19MEEN1020 Course Title: FLUID POWER SYSTEMS 

Course Category:  Professional Elective Course Level:  Mastery 

L:T:P (Hours/Week) 3: 0: 0 Credits:3 Total Contact Hours: 45 Max. Marks:100 

 

Prerequisites 

The student should have undergone the courses:  

 Fluid Mechanics and Hydraulic Machinery 

Course Objectives 

The course is intended to: 

1. Explain the fluid power systems.  

2. Explain construction and working of hydraulic components. 

3. Develop a hydraulic circuit. 

4. Explain construction and working of pneumatic components. 

5. Develop a pneumatic circuit. 

 

UNIT I  FLUID POWER SYSTEM AND FUNDAMENTALS                                   9                                           

Introduction to Fluid power - Types of fluid power systems - Hydraulic system components -

Pneumatic system components - -Advantages of fluid 

power system -Applications of Fluid power system -Properties of hydraulic fluids - Types of 

fluids. 

UNIT II      HYDRAULIC SYSTEM AND COMPONENTS                               9                                                                                    

Pumping theory - Pump classification - Construction and working of gear pumps, Vane 

pumps, Piston pumps - Construction and working of linear actuators - Special cylinder - 

Rotary actuator  Construction and operation of direction control valves (DCV), Pressure 

control valve, Flow control valve  Construction and operation of accumulators, Intensifiers..  



UNIT III       HYDRAULIC CIRCUITS                                                               9  

Hydraulic symbols - Hydraulic circuits for linear actuators - Hydraulic circuits using different 

actuating devices - Speed control circuits - Sequencing circuit  - Synchronizing circuit - 

Regenerative circuit - Accumulator circuit  Application of   

intensifier - Hydraulic circuit for Milling operation, Grinding Machine - Hydraulic braking in 

Automobile. 

UNIT IV   PNEUMATIC SYSTEM AND COMPONENTS                      9 

Properties of air  Compressor - Types of compressor - Construction and operation of air 

filter, air regulator, air lubricator - Pneumatic linear actuator - Rotary actuator -  

Constriction and working of pneumatic direction control valve  Flow control valve - 

Pneumatic symbols. 

UNIT V  PNEUMATIC CIRCUITS                                                                      9                                                                                    

Pneumatic circuits for single acting cylinder, Double acting cylinder - Pneumatic circuits using 

manual, mechanical, electrical actuating devices - Cascade method for sequencing: two and 

three Cylinders - Step counter method- Hydro-Pneumatic circuit - Material handling system 

circuit - Multiple operation Machining. 

Course Outcomes Cognitive 

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

CO1: Explain the construction and working of hydraulic system 

components. 
Understand 

CO2: Develop a hydraulic circuit for milling, grinding and automobile 

braking application.   
Apply 

CO3: Explain the construction and working of pneumatic system 

components. 
Understand 

CO4: Develop a pneumatic circuit for material handling and machining 

application. 
Apply 

CO5: Explain the construction and working of hydraulic system 

components. 
Understand 



Text Book(s): 

T1. 

York, 2015. 

T2.  

McGraw-Hill, New Delhi, 2010. 

Reference Book(s): 

R1. Srinivasan.R,  and Pneumatic  Vijay Nicole, 2011. 

R2. 

Third Edition, Butterworth-Heinemann, 2011. 

R3.  Principles and Maintenance

McGraw-Hill, New Delhi, 2012. 

Web References: 

1. http://www.nptel.ac.in/courses/112106175/ 

2. http://www.nptel.ac.in/courses/112105046/ 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 2 1 - - - - - 1 - 1 - 1 - - 

CO2 3 2 1 1 - - - 1 - 1 - 1 - - 

CO3 2 1 - - - - - 1 - 1 - 1 - - 

CO4 3 2 1 1 - - - 1 - 1 - 1 - - 

CO5 2 1 - - - - - 1 - 1 - 1 - - 

High-3; Medium-2; Low-1 

 



Pre-requisites: 

 Nil 

Course Objectives 

The course is intended to: 

1. Develop Knowledge on program using microcontroller.  

2. Develop Knowledge to Interface peripherals with microcontroller.  

3. Develop Knowledge to Interface Automotive sensors and actuator using 

microcontroller.  

4. To aware on Advance concept in power train management system.  

5. To aware on Advance concept in chassis electronics systems. 

UNIT I  INTRODUCTION                                                                  9 

Architecture of Microcontroller- Memory organization in microcontroller, Arithmetical and 

logical instruction - simple programs using microcontroller- programs using branching 

instructions- addressing modes, branching instruction 

UNIT II  PERIPHERAL INTERFACING                                                               9  

Analog to Digital converter (ADC) - Interface ADC - Digital to Analog converter (DAC)- 

Interface DAC- stepper motor- Interface stepper 

UNIT III             ARDUINO                                                                                   9 

Digital Input and output port interfacing- Analog Input and Output interfacing- Sensor 

interfacing- Delay generation- Pulse generation- Motor- Head light interfacing- Interrupts  

Serial communication. 

Course Code:19MEEN1017 Course Title:  EMBEDDED SYSTEM FOR AUTOMOBILES 

Course Category:   Professional Elective  Course Level:   Mastery   

L:T:P (Hours/Week) 3: 0: 0 Credits:3 Total Contact Hours:45 Max. Marks:100 



UNIT IV ENGINE AND TRANSMISSION MANAGEMENT SYSTEM                     9                                 

 

SI Engine management system, CI Engine management system including emission control, 

Transmission management system. 

UNIT V CHASSIS ELECTRONICS                                                  9 

Vehicle pitch, roll, yaw - Vehicle Gyro sensor and interfacing- Tyre Slip- ABS- TCS- ESP- 

EBD. Body electronics system wiper. 

Course Outcomes Cognitive 

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

CO1: Execute simple program using microcontroller for controlling simple 

applications  
Apply 

CO2: Interface the required peripherals with  microcontroller for given 

application  

Apply 

CO3: write program to Interface sensors and actuator using 

microcontroller 

Apply 

CO4: Explain the working principle of power train management system of 

an automobile 
Understand 

CO5: Explain the working principle of chassis electronics systems of an 

automobile 
Understand 

Text book(s): 

T1. 

 

T2. Muhammad Ali Mazidi, 

education, 2009. 



References book(s): 

R1.  

R2.  

R3. Halfacree, Gareth, and Upton, Eben. Raspberry Pi User 

Guide. Germany, Wiley, 2012. 

R4. Hughes, J. M.. Arduino: A Technical Reference: A Handbook for Technicians, 

Engineers, and Makers. United States, O'Reilly Media, 2016. 

Website references: 

1. https://nptel.ac.in/courses/108/102/108102045/ 

2. https://www.arduino.cc/en/Tutorial/HomePage 

 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3 2 1 1 - - - 1 - 1 - 1 - - 

CO2 3 2 1 1 - - - 1 - 1 - 1 - - 

CO3 3 2 1 1 - - - 1 - 1 - 1 - - 

CO4 2 1 - - - - - 1 - 1 - 1 - - 

CO5 2 1 - - - - - 1 - 1 - 1 - - 

High-3; Medium-2; Low-1 

 



Course Code: 19MEEC1010 
Course Title: FLEXIBLE MANUFACTURING SYSTEMS

                       (Common to MC & ME)                   

Course Category:   Professional Elective  Course Level:   Mastery   

L:T:P (Hours/Week) 3: 0: 0 Credits:3 Total Contact Hours: 45 Max. Marks:100 

Prerequisites 

The student should have undergone the course:  

 Metal Forming, Joining and Casting Processes. 

 Metal Cutting Processes. 

 

Course Objectives 

The course is intended to: 

1. Classify and distinguish FMS and other manufacturing systems.  

2. Explain processing stations and material handling systems used in FMS 

environments. 

3. Understand tool management and analyze the production management 

problems in planning, loading, scheduling, routing and breakdown in a 

typical FMS. 

4. Understand the concepts of group technology in FMS. 

5. Design and analyze FMS using simulation and analytical techniques. 

 

UNIT I   UNDERSTANDING  AND CLASSIFICATION OF FMS                        9  

Evolution of Manufacturing Systems, Definition, objective and Need, Components, 

Merits, Demerits and Applications Flexibility in Pull and Push type Classification of 

FMS Layout - Layouts and their Salient features, Single line, dual line, loop, ladder, 

robot centre type etc 



UNIT II  PROCESSING STATIONS AND MATERIAL HANDLING SYSTEM     9                   

Processing stations: Salient features Machining Centers, Turning centre, Coordinate 

measuring machine (CMM), Washing/ Deburring station. Material Handling System: 

An introduction, Conveyor, Robots, Automated Guided Vehicle (AGV), Automated 

Storage Retrieval System (ASRS) 

UNIT III  MANAGEMENT TECHNOLOGY                                               9   

Tool Management, tool magazine, Tool preset, identification, Tool monitoring and fault 

detection, routing, Production Planning and Control, Scheduling and loading of FMS 

UNIT IV  GROUP TECHNOLOGY                              9   

Introduction, Definition, Reasons for Adopting Group Technology, Benefits of Group 

Technology Affecting Many Areas of a Company, Obstacles to Application of GT  

UNIT V  DESIGN OF FMS                                                9    

Performance Evaluation of FMS, Analytical model and Simulation model of FMS, 

Application of simulation  model of FMS  simulation software  limitation  

manufacturing data systems  data flow  FMS database systems  planning for FMS 

database 

Course Outcomes Cognitive 

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

CO1: Classify and distinguish FMS and other manufacturing 

systems 
Understand 

CO2: Explain processing stations and material handling systems 

used in FMS environments 
Understand 

CO3: Understand tool management and analyze the production 

management problems in planning, loading, scheduling, 

routing and breakdown in a typical FMS 

Understand 

CO4: Understand the concepts of group technology in FMS Understand 

CO5: Design and analyze FMS using simulation and analytical 

techniques 
Apply 



Text Book(s): 

T1.  

T2. 

Prentice Hall of India Pvt.Ltd. New Delhi 2009. 

 

Reference(s): 

R1. Hall of Inc New Jersey, 2012.  

R2.  

Web References 

1. https://nptel.ac.in/courses/112107143/36 

2. https://nptel.ac.in/courses/112104228/31 

 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 
PSO

2 

CO1 2 1 - - - - - 1 - 1 - 1 - - 

CO2 2 1 - - - - - 1 - 1 - 1 - - 

CO3 2 1 - - - - - 1 - 1 - 1 - - 

CO4 2 1 - - - - - 1 - 1 - 1 - - 

CO5 3 2 1 1 - - - 1 - 1 - 1 - - 

High-3; Medium-2; Low-1 

 



Course Code: 19MEEN1022
Course Title: ADVANCED COMPUTER INTEGRATED 

MANUFACTURING 

Course Category:  Professional Elective Course Level:  Mastery 

L:T:P (Hours/Week) 3: 0: 0 Credits:3 Total Contact Hours: 45 Max. Marks:100 

Prerequisites 

The student should have undergone the course(s):  

 Manufacturing technology 

Course Objectives 

The course is intended to: 

1. Write NC, DNC and CNC program in CIM. 

2. Design manufacturing solution based on CAD System in CIM. 

3. Select Materials handling and Storage in CIM. 

4. Write coding for Group Technology in CIM 

5. Design automated manufacturing based on Artificial Intelligent system, Expert 

system and FMS in CIM. 

UNIT I              INTRODUCTION TO CIM                                     9 

Automated Manufacturing system  Needs, Types.CIM  - CIM wheel - Components, 

Evolution, needs, Benefits. NC system - Components, NC motion control system, 

application, advantages and disadvantages. Computer Numerical control System  

Components, functions, advantages. Direct Numerical Control System  Components, 

functions, advantages.  

UNIT II               COMPUTER AIDED DESIGN                                     9 

Concept of CAD as drafting and designing facility, desirable features of CAD package, 

drawing features in CAD  Scaling, rotation, translation, editing, dimensioning, labeling, 

Zoom, pan, redraw and regenerate. - typical CAD command structure -  Types CAD 

modeling - wire frame modeling, surface modeling and solid modeling.  

UNIT III             MATERIAL HANDLING AND STORAGE SYSTEMS                  9 

Materials handling and Storage Systems - Automated storage and retrieval systems, 



carousel storage systems - Interfacing of Handling and Storage with Manufacturing 

system.  AGVs - types, advantages and application. Robot  Basic concepts, 

applications. 

UNIT IV    GROUP TECHNOLOGY                                      9 

Group Technology  Role of G.T in CAD/CAM Integration, part families, part Classification 

and coding DCLASS and MICLASS and OPITZ coding systems -  facility design using G.T,  

benefits of G.T  -Cellular Manufacturing. 

UNIT  V  ARTIFICIAL INTELLIGENT SYSTEM, EXPERT SYSTEM  AND FMS        9                         

Artificial Intelligence System, Basic concepts of Artificial intelligence, Intelligent systems and 

expert systems. Flexible manufacturing systems  Configurations, workstations, planning, 

applications and benefits  Automated inspection and testing - Machine vision.  

Course Outcomes Cognitive 

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

CO1: Write program for NC, DNC and CNC in Automated Manufacturing 

systems such as CIM 
Apply 

CO2: Design manufacturing solution with the features of CAD System  

such as Scaling, rotation, translation, editing, dimensioning, 

labeling, Zoom, pan, redraw and regenerate in design and 

modeling for CIM. 

Apply 

CO3: Select appropriate Materials handling and storage systems such as 

AGVs, AS/RS and Robots for material handling and Storage 

System in CIM. 

Apply 

CO4: Write codes using DCLASS, MICLASS and OPITZ for Group 

Technology in CIM. 

Apply 

CO5: Design Automated Manufacturing based on Artificial Intelligent 

system, Expert system and FMS to gradually convert Traditional 

Manufacturing environment in CIM. 

Apply 



Text Books 

T1. 

 

T2.  Pvt. Ltd., 

2013. 

References 

R1. 

Pearson Education second edition, 2015. 

R2. 

econd edition, 2010. 

R3. 

2005. 

Web References 

1. https://en.wikipedia.org/wiki/Computer-integrated_manufacturing 

 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3 2 1 1 - - - 1 - 1 - 1 2 1 

CO2 3 2 1 1 - - - 1 - 1 - 1 2 1 

CO3 3 2 1 1 - - - 1 - 1 - 1 2 1 

CO4 3 2 1 1 - - - 1 - 1 - 1 2 1 

CO5 3 2 1 1 - - - 1 - 1 - 1 2 1 

High-3; Medium-2; Low-1 

 



Course Code: 19MEEN1037 Course Title: SENSORS AND INSTRUMENTATION 

Course Category:   Professional Elective  Course Level:   Mastery   

L:T:P (Hours/Week) 3: 0: 0 Credits:3 Total Contact Hours: 45 Max. Marks:100 

Prerequisites 

 NIL 

 

Course Objectives 

 

The course is intended to:  

1. To understand the concepts of measurement technology. 

2. To learn the various sensors used to measure various physical parameters. 

3. To learn the fundamentals of signal conditioning, data acquisition 

and communication systems used in mechatronics system 

development 

4. To learn about the optical, pressure and temperature sensor 

5. To understand the signal conditioning and DAQ systems 

 

 

UNIT I   INTRODUCTION                                                                                      9                        

Basics of Measurement  Classification of errors  Error analysis  Static and dynamic 

characteristics of transducers  Performance measures of sensors  Classification of 

sensors  Sensor calibration techniques  Sensor Output Signal Types. 

 

UNIT II  MOTION, PROXIMITY AND RANGING SENSORS                          9  

Motion Sensors  Potentiometers, Resolver, Encoders  Optical, Magnetic, Inductive, 

Capacitive, LVDT  RVDT  Synchro  Microsyn, Accelerometer  GPS, Bluetooth, 

Range Sensors  RF beacons, Ultrasonic Ranging, Reflective beacons, Laser Range 

Sensor (LIDAR). 

 

 



UNIT III FORCE, MAGNETIC AND HEADING SENSORS 
Strain Gage, Load Cell, Magnetic Sensors types, principle, requirement and 

advantages: Magneto resistive  Hall Effect  Current sensor Heading Sensors  

Compass, Gyroscope, Inclinometers. 

UNIT IV  OPTICAL, PRESSURE AND TEMPERATURE SENSORS 
Photo conductive cell, photo voltaic, Photo resistive, LDR  Fiber optic sensors  

Pressure  Diaphragm, Bellows, Piezoelectric  Tactile sensors, Temperature  

IC, Thermistor, RTD, Thermocouple. Acoustic Sensors  flow and level measurement, 

Radiation Sensors - Smart Sensors 

UNIT V SIGNAL CONDITIONING AND DAQ SYSTEMS 
Amplification  Filtering  Sample and Hold circuits  Data Acquisition: Single 

channel and multi- channel data acquisition  Data logging - applications - Automobile, 

Aerospace, Home appliances, Manufacturing, Environmental monitoring. 

 

Course Outcomes Cognitive 

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

CO1: Recognize with various calibration techniques and signal types for 

sensors. 
Understand 

CO2: Describe the working principle and characteristics of force, 

magnetic, heading, pressure and temperature, smart and other 

sensors and transducers. 

Understand 

CO3: Apply the various sensors and transducers in various applications  Understand 

CO4: Select the appropriate sensor for different applications. Apply 

CO5: Acquire the signals from different sensors using Data acquisition 

systems. 
Apply 

 

Text Book(s): 

1.  

McGraw-Hill, 2009. 



2.

 

 

Reference(s): 

1. C. Sujatha ... Dyer, S.A., Survey of Instrumentation and Measurement, John 

Wiley & Sons, Canada, 2001. 

2. -

VCH April 2001. 

3. 

Oxford Science Publications, 1999. 

4. Patranabis D,  and  2nd Edition, PHI, New Delhi, 2011. 

5. Richard Zurawski, nd edition, 

CRC Press, 2015. 

 

Course Articulation Matrix 

 

High-3; Medium-2; Low-1 

 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 2 1 - - - - - 1 - 1 - 1 - - 

CO2 2 1 - - - - - 1 - 1 - 1 - - 

CO3 2 1 - - - - - 1 - 1 - 1 - - 

CO4 3 2 1 1 - - - 1 - 1 - 1 - - 

CO5 3 2 1 1 - - - 1 - 1 - 1 - - 



Course Code: 19MEEC1013
Course Title: LOGISTICS ENGINEERING

(Common to AU & ME) 

Course Category:   Professional Elective  Course Level:   Mastery   

L:T:P (Hours/Week) 3: 0: 0 Credits:3 Total Contact Hours: 45 Max. Marks:100 

Pre-requisites: 

 Manufacturing Processes 

Course Objectives: 

The course is intended to: 

1. Assess the potential failure modes in material storage and handling between 

POM/POS to POC. 

2. Apply REBA/RULA tools and techniques in storage and material handling design. 

3. Verify produced part quality is delivered to the point of consumption. 

4. Design material storage and handling system to prevent potential failure modes. 

5. Develop standardized storage and handling work procedures. 

UNIT I MATERIAL HANDLING - SYSTEMS AND FACILITIES            9 

Material Handling System - Need, scope, definitions and terminologies, types, elements, 

Organization for logistics management and control. Introduction Process flow 

charting/mapping techniques. 

Material Handling Facilities - Types of Material Handling Equipments (AGVs, Fork lift, 

prime movers, stackers, lifts etc), selection criteria for MHES.  Design considerations, 

selection of materials. Estimation of number of facilities required; cost estimation and 

control. Introduction to thermoforming/injection molded crate design and manufacturing for 

kitting of the parts. 

UNIT II ERGONOMICS IN DESIGN                 9 

Application of RULA & REBA in MHF design, MHF design considerations for plastic parts, 

painted Parts, machined parts, fragile parts, c class parts, inter-plant material movement, 

and in-direct areas. 



UNIT III MEASURES OF MATERIAL HANDLING SYSTEM             9 

Reliability, maintainability, serviceability, availability factors, Supply supports, TPM for MHF, 

manufacturing consideration: processes, methods and tools,  assembly and dismantling of 

MHF, system feasibility analysis, system operational requirements, Supportability analysis, 

functional analysis, MTBF and MTTR for MHFs, flexibility in MHFs, traceability of MHFs and 

MHEs, salvaging of MHFs and MHEs  

UNIT IV STORAGE SYSTEMS                   9 

Creation of modern stores and storage systems: concept of stores, types of stores, storage 

facilities, considerations for  creation of stores, estimation of docks, truck turn-around time, 

truck window  time, inventory and types, WIP, material retention point, model store concept

  

UNIT V ANALYSIS OF MATERIAL TRANSPORT  SYSTEMS             9 

Analysis of Vehicle based system- determination of number of vehicles in AGVs and 

determination of delivery distance.  Conveyor analysis  single direction, continuous loop 

and re-circulating conveyors. 

Course Outcomes Cognitive 

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

CO1: Identify the potential failure modes in material storage and handling 

between POM/POS to POC. 
Understand 

CO2: Use REBA/RULA tools and techniques to study ergonomics in 

storage and material handling design. 
Understand 

CO3: Verify produced part quality is delivered to the point of consumption. Understand 

CO4: Design material storage and handling system to prevent potential 

failure modes. 
Apply 

CO5:  Develop standardized storage and handling work procedures Apply 



Text Book(s): 

T1. -Integrated   

 

T2. 

International Edition, Prentice Hall Inc, 2015. 

Reference Book(s): 

R1. - Creating Value Adding 

 

R2.  

R3. Multiplier - a Study of Environmental Protection and Supply 

 

R4.  

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 2 1 - - - - - 1 - 1 - 1 - - 

CO2 2 1 - - - - - 1 - 1 - 1 - - 

CO3 2 1 - - - - - 1 - 1 - 1 - - 

CO4 3 2 1 1 - - - 1 - 1 - 1 - - 

CO5 3 2 1 1 - - - 1 - 1 - 1 - - 

High-3; Medium-2; Low-1 

 



Pre-requisites: 

 Nil 

Course Objectives: 

The course is intended to: 

1. To explain the fundamentals of PLM  

2. To provide an in-depth understanding of business processes in the PLM. 

3. To explain the management concept for product development in PLM.  

4. To explain the importance of Digital Manufacturing in PLM. 

5. To explain the use case scenarios through various customer case studies. 

UNIT I BUSINESS STRATEGY IN THE PLM                                                               9 

Definition, PLM Lifecycle Model, Threads of PLM, Need for PLM, Opportunities and Benefits 

of PLM, Views, Components and Phases of PLM, PLM feasibility Study, PLM Visioning, 

Strategy, Impact of strategy, Implementing a PLM strategy, PLM Initiatives to Support 

Corporate Objectives, Infrastructure Assessment, Assessment of Current Systems and 

Applications.  

UNITII   BUSINESS PROCESSES IN THE PLM                                                          9  

Characteristics of PLM, Environment Driving PLM, PLM Elements, Drivers of PLM, 

Conceptualization, Design, Development, Validation, Production, Support of PLM. 

Engineering Vaulting, Product Reuse, Smart Parts, Engineering Change Management, 

Workflow Management.  

Course Code:19MEEC1001 
Course Title:   PRODUCT LIFE CYCLE MANAGEMENT 

                          (Common to AU, MC & ME) 

Course Category:   Professional Elective  Course Level:   Mastery   

L:T:P (Hours/Week) 3: 0: 0 Credits:3 Total Contact Hours:45 Max. Marks:100 



UNIT III   PRODUCT DEVELOPMENT  CONCEPTS IN THE PLM                9 

Bill of Materials (E-BOM, M-BOM, S-BOM) and Process Consistency, Product Structure, 

Configuring BOM, Simulation Process Management, Variant Management, Digital Mock-Up 

and Prototype Development, Design for Environment, Virtual Testing and Validation, 

Marketing Collateral.  

UNIT IV  DIGITAL MANUFACTURING IN THE PLM                                 9 

Digital Manufacturing, Benefits of Digital Manufacturing, Manufacturing the First-One, Ramp 

Up, Virtual Learning Curve, Manufacturing the Rest, Production Planning.  

UNIT V   CUSTOMER USE CASES OF THE PLM                                          9 

Impact and Challenges faced while implementing a successful PLM strategy -Rolls Royce, 

Nissan Motor, Sunseeker International and  Xtrac  

Course Outcomes Cognitive 

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

CO1: Understand PLM strategy based on the business needs                                                                          
Understand 

CO2: Explain various business processes in the PLM Understand 

CO3: Understand the product development concepts involved in the PLM Understand 

CO4: Explain the use of Digital Manufacturing environment in the PLM. Understand 

CO5: Understand the various customer use cases of the PLM  Understand 

Text Book(s): 

T1. 
rd edition, 2015. 

T2. - Driving the Next Generation of 

-Hill, 2010.  

T3. Wang, Lihui; Nee, Andrew Y.C. (Eds.) Collaborative Design and Planning for Digital 

Manufacturing, Springer, 2009. 



Reference(s): 

R1. Elangovan, 

2020. 

R2. Fabio Giudice, Guido La Rosa, Product Design for the environment-A life cycle 

approach, Taylor & Francis 2006. 

R3. -  Anselmi Immonen, Springer, 

1st Edition, 2003. 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 
PSO

1 
PSO2

CO1 2 1 - - 1 - - 1 - 1 - 1 2 1 

CO2 2 1 - - 1 - - 1 - 1 - 1 2 1 

CO3 2 1 - - 1 - - 1 - 1 - 1 2 1 

CO4 2 1 - - 1 - - 1 - 1 - 1 2 1 

CO5 2 1 - - 1 - - 1 - 1 - 1 2 1 

High-3; Medium-2; Low-1 

 



Course Code: 19MEEC1023 
Course Title: MODEL BASED SYSTEMS ENGINEERING  

                           (Common to AU, MC & ME)                   

Course Category:  Professional Elective Course Level:  Introductory 

L:T:P(Hours/Week) 3: 0: 0 Credits:3 Total Contact Hours: 45 Max Marks:100 

Prerequisites 

The student should have undergone the courses:  

 Nil 

Course Objective 

The course is intended to  

1. Explain the basis of system modeling  

2. Explain the system specification 

3. Develop a system architecture  

4. Develop a handoff to downstream engineering 

5. Demonstration of meeting needs 

UNIT I            BASICS OF SYSTEMS MODELING                                             9 

Concept Generation and Selection-Product Architecture - Design for Manufacturing and 

Product Development  Managing backlog -  Managing risk- Product roadmap- Release plan 

Iteration plan  Estimating effort  Work item prioritization- Organizing your models. 

UNIT II SYSTEM SPECIFICATION                                                            9 

Functional analysis with scenarios, activities, state machine and user stories- Model based 

safety and threat analysis- specific logical system interfaces  Creating the logical data 

schema- Technological forecasting.     

UNIT III DEVELOPING SYSTEM ARCHITECTURES                                     9                               

General architectural guidelines  Architectural merging  Pattern driven architecture  

Subsystem and component architecture  Architectural allocation -  Creating subsystem 

interfaces.      



UNIT IV HANDOFF TO DOWNSTREAM ENGINEERING                                     9 

Preparation for handoff  Federating models for handoff  Logical to physical interfaces  

Deployment architecture  Allocation to engineering facets  Interdisciplinary interfaces. 

UNIT V VERIFICATION AND VALIDATION                                                        9 

Demonstration of meeting needs- Model simulation  Model based testing  Computable 

constraint modeling  Traceability  Effective reviews  Test driven models. 

Course Outcomes Cognitive 

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

CO1: Explain the concept generation and selection of model based 

systems engineering.   
Understand 

CO2: Design the logical data schema based on the systems specifications 

using functional analysis. 
Apply 

CO3: Design the systems architectures for proper interface between sub 

systems and components. 
Apply 

CO4: Design the handoff using transformation of logical to physical 

interfaces and interdisciplinary interfaces. 
Apply 

CO5: Design the verification and validation phases for effective traceability 

and reviews. 
Apply 

Text Book 

T1. -

Publishing Ltd, UK, 1st edition, 2021. 

T2. -Base  Systems 

Jersey, 1st edition, 2016. 

References 

R1. st edition, 

2021. 

R2. 

John Wiley & Sons, Inc., Hoboken, New Jersey, 1st edition, 2017. 



Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 
PSO

2

CO1 2 1 - - 1 - - 1 - 1 - 1 2 1

CO2 3 2 1 1 1 - - 1 - 1 - 1 2 1

CO3 3 2 1 1 1 - - 1 - 1 - 1 2 1

CO4 3 2 1 1 1 - - 1 - 1 - 1 2 1

CO5 3 2 1 1 1 - - 1 - 1 - 1 2 1

High-3; Medium-2; Low-1 

 



Course Code:19MEEC1024 Course Title: NEW PRODUCT DEVELOPMENT

Course Category: Professional Elective Course Level:   Mastery 

L:T:P (Hours/Week) 3: 0: 0 Credits:3 Total Contact Hours: 45 Max. Marks:100 

Prerequisites 

The student should have undergone the courses:  

 Manufacturing Technology 

 Design of Machine Elements 

Course Objectives 

The course is intended to: 

1. Understand the need of product development. 

2. Identify the customer needs. 

3. Select appropriate materials for a new product. 

4. Select appropriate processes for a new product. 

5. Understand the value analysis in costing. 

6. Understand the Product Teardown. 

UNIT I  PRODUCT DEVELOPMENT               9 

Need for developing products, the importance of engineering design, types of design, the 

design process. product lifecycle- relevance of product lifecycle issues in design, design 

using codes and standards. societal considerations in engineering design, fisher product 

classification, generic product development process, various phases of product 

development, planning for products, establishing markets, market segments, relevance of 

market research- market requirement specification and product requirement specification. 

UNIT II  PRODUCT MORPHOLOGY METHODS AND ANALYSIS    9 

Identifying customer needs voice of customer customer populations- hierarchy of human 

needs-need gathering methods  affinity diagrams  needs importance- identify the 

technical requirement of customer need - establishing engineering characteristics. 

competitive benchmarking- quality function deployment- house of quality. product design 

specification- generating design concepts -systematic methods for design functional 

decomposition  physical decomposition functional representation. morphological methods 

and analysis -TRIZ- axiomatic design. 



Unit III   MATERIAL, AND MANUFACTURING PROCESS SELECTION  9 

Selection of material for mechanical properties- Strength, toughness and fatigue- Material 

selection for durability, surface wear and Corrosion resistance- Functional relation between 

materials and processing. Manufacturing Processes - advantages and limitations. Selection 

of Processes- Process Capabilities - Design Guidelines. Product Design- Manufacturing 

Perspective. 

UNIT IV  VALUE ENGINEERING         9 

Value Engineering Function- Approach of Function, Evaluation of Function, Determining 

Function, Classifying Function. Evaluation of costs- Evaluation of Worth,  Evaluation of 

Value, FAST Diagram, categories of cost  overhead costs  activity based costing 

methods of developing cost estimates  manufacturing cost value analysis in costing. 

UNIT V  PRODUCT TEARDOWN        9 

Teardown Process- List Design Issues-Prepare for Product Teardowns, Examine the 

Distribution and Installation-Disassemble, Measure and Analyse Data by Assemblies, Form 

a Bill of Materials. Teardown methods-Subtract and Operate Procedure, Force Flow (Energy 

Flow Field) Diagrams, Measurement and Experimentation, product verification and 

validation, Case studies. 



Course Outcomes Cognitive 

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

CO1: Design the various phases of product development based on the 

relevance of market research 
Apply 

CO2: Design the House of Quality to identify the customer needs and 

product design specification for a new product development. 

Apply 

CO3: Identify the appropriate materials and manufacturing process for 

a new product development based on manufacturing 

perspective. 

Apply 

CO4: Integrate the various functions of value engineering in new 

product development. 

Apply 

CO5: Examine the types Teardown process and methods using in new 

product development. 
Apply 

Text Book(s): 

T1. Anita Goyal, Karl T Ulrich, Steven D Eppinger, Product Design and Development, 6th 

Edition, 2019, Tata McGraw-Hill Education. 

T2. Kevin Otto, Kristin Wood, Product Design, Indian Reprint 2018, Pearson Education. 

T3. 

 

Reference Book(s): 

R1. Clive L.Dym, Patrick Little, Engineering Design: A Project-based Introduction, 

3rd Edition, John Wiley and Sons, 2019. 

R2. George E.Dieter, Linda C.Schmidt, Engineering Design, McGraw-Hill 

International Edition, 4th Edition, 2009. 

R3. YousefHaik, T. M. M. Shahin, Engineering Design Process, 2nd Edition 

Reprint, Cengage Learning, 2010. 



Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3 2 1 1 1 1 1 1 - 1 - 2 2 1 

CO2 3 2 1 1 1 1 1 1 - 1 - 2 2 1 

CO3 3 2 1 1 1 1 1 1 - 1 - 2 2 1 

CO4 3 2 1 1 1 1 1 1 - 1 - 2 2 1 

CO5 3 2 1 1 1 - - 1 - 1 - 2 2 1 

High-3; Medium-2; Low-1 

 



Course Code: 19MEEC1018
Course Title: AUTOMOBILE ENGINEERING

(Common to MC & ME) 

Course Category:   Professional Elective  Course Level:   Mastery   

L:T:P (Hours/Week) 3: 0: 0 Credits:3 Total Contact Hours: 45 Max. Marks:100 

Pre-requisites: 

 Applied Thermodynamics 

Course Objectives: 

The course is intended to: 

1. Explain the vehicle structure and components. 

2. Explain the IC Engines and lubricating systems.  

3. Explain the construction and working principle of Transmission system. 

4. Explain the construction and working principle of steering, braking and suspension 

system.   

5. Explain electrical system, accessories and emission norms.      

UNIT I  VEHICLE STRUCTURE AND ENGINES                     9 

Types of automobiles , vehicle construction and different layouts chassis, frame and body, 

resistances to vehicle motion and need for a gearbox, Introduction to IC Engines-types, 

working principles, components of engines-their forms functions and materials. Air bags- Air 

pollution control- Catalytic converter working principle-Emission norms- Bharat and Euro 

emission Standards 

UNIT II FUELS AND LUBRICATION SYSTEM           9 

Petrol fuel feed system: Feed pump  mechanical, electrical type  Carburetors  fixed 

venturi type (carter), variable venturi type (SU), multiple barrel type (Solex, Mikuni), 

carburetors for two wheelers -Petrol injection  Multi Point Fuel Injection (MPFI), VVT 

(petrol engines),Turbo chargers, Diesel fuel system: Jerk type fuel injection pump Methods 

of fuel injection common rail, distributor types-Nozzles Cold starting aids, Cooling system: 

Direct and indirect cooling, Lubricating system: Mist, wet and dry sump. Ignition system- coil 

ignition and magneto ignition system  Spark plug 

UNIT III TRANSMISSION SYSTEMS                 9 



Clutch-types and construction , gear boxes- manual and automatic, gear shift mechanisms, 

Over drive, transfer box, fluid flywheel torque converter, propeller shaft,  slip joints, 

universal joints ,Differential, and rear axle, Hotchkiss Drive and Torque Tube Drive 

UNIT IV      STEERING, BRAKES AND SUSPENSION SYSTEMS                     9                                                                                            

Steering geometry and types of steering gear box-Power Steering, Types of Front Axle, 

Types of Suspension Systems, Pneumatic and Hydraulic Braking Systems, Antilock Braking 

System and Traction Control. Battery Construction and maintenance, Starter motor  

types, alternator, distributor, generator, cut out relay, panel board instruments 

UNIT V       ELECTRIC VEHICLE                                                                         9                                                                                                                      

EV Historical background, Benefits of using EVs, comparison with IC engine drive 

vehicles, Types of EVs, Motor drive technology, Energy sourcing, and charging technology, 

EV charging standards-V2G, G2V, V2B, and V2H, EV subsystem and 

configuration,  Introduction to Hybrid electric vehicle,  

Course Outcomes Cognitive 

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

CO1: Explain the vehicle structure chassis layouts and different types 

of IC Engines 
Understand 

CO2: Describe the fuels and lubrication system used in SI & IC 

engines. viz carburetors, APFI, VVT, Turbo charger, CRDI, 

Lubrication system viz mist, wet and dry sump system     

Understand 

CO3: Explain the construction and working principle of various 

components of a Transmission system viz gear box,, clutch, 

torque converter, fluid flywheel, differential etc. 

Understand 

CO4: Describe the construction and working principle of steering and 

suspension system of a Automotive vehicle  
Understand 

CO5: Explain the electrical vehicle  and its sub systems. Understand 



Text Book(s): 

T1. th Edition, 

2012. 

T2. -Hill, 2003. 

Reference(s): 

R1.  

Publishers, New Delhi, 2002. 

R2.  nd edition, Tata McGraw-Hill, 2003. 

R3. nd edition, East-West Press, 1999. 

Web References: 

1. https://en.wikipedia.org/wiki/Automotive_engineering 

2. http://auto.howstuffworks.com/  

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 
PSO

2 

CO1 2 1 - - - - - 1 - 1 - 1 - - 

CO2 2 1 - - - - - 1 - 1 - 1 - - 

CO3 2 1 - - - - - 1 - 1 - 1 - - 

CO4 2 1 - - - - - 1 - 1 - 1 - - 

CO5 2 1 - - - - - 1 - 1 - 1 - - 

High-3; Medium-2; Low-1 

 



Course Code: 19MEEC1003 
Course Title: VIBRATION AND NOISE ENGINEERING 

                        (Common to MC & ME) 

Course Category:   Professional Elective  Course Level:   Mastery   

L:T:P (Hours/Week) 3: 0: 0 Credits:3 Total Contact Hours: 45 Max. Marks:100 

Prerequisites 

The student should have undergone the courses:  

 Theory of Machines 

Course Objectives 

The course is intended to: 

1. Calculate the natural frequency of the given systems. 

2. Calculate natural frequency of continuous system using approximate methods. 

3. Identify the required vibration measuring instruments. 

4. Calculate the basic noise parameters from the given condition. 

5. Analyze the industrial noise and apply the control techniques. 

UNIT I  BASICS OF VIBRATION                                     9 

Introduction, classification of vibration: free and forced vibration, linear and non-linear 

vibration, response of damped and undamped systems under harmonic force, Free and 

forced vibration of multi-degree of freedom systems. 

UNIT II VIBRATION OF CONTINUOUS SYSTEMS                                      9 

Vibration of continuous systems: exact methods, boundary value problem, Eigen value 

problem, axial vibration of rods, transverse vibration of beams, response of system by modal 

analysis, General elastic waves, approximate methods to analyse system, different methods 

like Rayleigh's energy method, Rayleigh-  

UNIT III VIBRATION ANALYSIS AND CONTROL TECHNIQUES               9 

Vibration isolation, tuned absorbers, untuned viscous dampers, damping treatments, 

application dynamic forces generated by IC engines, engine isolation, crank shaft damping, 

Experimental Methods in Vibration Analysis.-Vibration Measuring Instruments - Selection of 



Sensors- Accelerometer Mountings. Vibration Exciters-Mechanical, Hydraulic, 

Electromagnetic And Electrodynamics Frequency Measuring Instruments. 

UNIT IV      BASICS OF NOISE                                                                                  9 

Introduction, amplitude, frequency, wavelength and sound pressure level, addition, 

subtraction and averaging decibel levels, noise level, legislation, measurement and analysis 

of noise, measurement environment and equipment, frequency analysis, tracking analysis, 

sound quality analysis. 

UNIT V  INDUSTRIAL NOISE AND CONTROL                                               9 

Noise Characteristics of engines, engine overall noise levels, assessment of combustion 

noise, assessment of mechanical noise, engine radiated noise, intake and exhaust noise, 

engine accessory contributed noise, transmission noise. Introduction to -Methods for control 

of engine noise, combustion noise, mechanical noise, predictive analysis, palliative 

treatments and enclosures, automotive noise control principles. 

Course Outcomes Cognitive 

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

CO1: Calculate the natural frequency of the given systems. Apply 

CO2: Calculate natural frequency of continuous system using 

approximate methods like Rayleigh's energy method, Rayleigh-Ritz 

method and Dunkerleys method. 

Apply 

CO3: Identify the required measuring instruments for vibration analysis in 

engine system. 

Apply 

CO4: Calculate the basic noise parameters from the given condition. Apply 

CO5: Analyze the industrial noise and apply the control techniques in 

automobile. 

Apply 



Text Book(s): 

T1. 

Ltd, 2008.  

T2. SingiresuS.Rao - - Pearson Education, 6th edition, 2018. 

Reference(s): 

R1 Rao V. - Prentice Hall of India Pvt. Ltd, 

2008.  

R2 Kewal  Rai& Sons, 1992.  

R3 .  

R4 Rao, J.S., & Gup

New Age International (P) Ltd., 1999.  

R5 

2000. 

Web References: 

1. http://nptel.ac.in/courses/112107088/ 

2. http://nptel.ac.in/courses/112104040/ 

3. http://www.journals.elsevier.com/journal-of-sound-and-vibration/most-downloaded-

articles/ 

4. http://www.kineticsnoise.com/industrial/ 

5. http://www.nerc.ac.uk/about/policy/safety/procedures/procedure-vibration/ 

6. https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/290397

/sp4-079-tr-1-e-e.pdf 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3 2 1 1 - - - 1 - 1 - 1 - - 

CO2 3 2 1 1 - - - 1 - 1 - 1 - - 

CO3 3 2 1 1 - - - 1 - 1 - 1 - - 

CO4 3 2 1 1 - - - 1 - 1 - 1 - - 

CO5 3 2 1 1 - - - 1 - 1 - 1 - - 

High-3; Medium-2; Low-1 

 



Prerequisites 

The student should have undergone the course(s):  

 Nil 

Course Objectives 

The course is intended to: 

 

Course Code: 19MEEC1021 

Course Title :  JAVA PROGRAMMING  FOR MECHANICAL 

SCIENCES  

(Common to AU, ME) 

Course Category:   Professional Elective  Course Level:   Mastery   

L:T:P (Hours/Week) 3: 0: Credits:3 Total Contact Hours:45 Max. Marks:100 

1. Describe the distinct properties and features of Java. 

2. Implement name spaces, concurrency and handle exceptional conditions. 

3. Employ Java standard library functions. 

4. Apply Java utility, input/output functions and file manipulators. 

5. Develop Java applications using user interfaces and database connectivity. 

UNIT I      INTRODUCTION  9 

Overview of Java  Data types, operators, control flows Class fundamentals, objects and 

constructors Method overloading- argument passing, Returning objects, recursion  

Method Overriding and Dynamic Method dispatch- Abstract class. 

UNIT II      PACKAGES, EXCEPTIONS AND THREADS   9 

Packages and access protection  Interfaces and extending interfaces  Exception 

fundamentals and types  Try, catch, throw, throws and finally; Chained Exceptions  

Thread model, Creating threads and thread priorities  Synchronization Inter thread 

communication. 

UNIT III     JAVA UTILITIES   9 

String Handling String Buffer class and functions  Library Functions  Math  Process  

Clone  System Functions. 



Course Outcomes Cognitive 

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

CO1: Describe the distinct properties and features of Java  Understand 

CO2: Implement name spaces, concurrency and handle exceptional 

conditions in programs 
Apply 

CO3: Employ Java standard library functions for solving complex 

problems 
Apply 

CO4: Apply Java utility, input/output functions and file manipulators Apply 

CO5: Develop Java applications using user interfaces and database 

connectivity. 
Apply 

Text Book(s):  

Reference Book(s):  

R1. 

 

R2. 

Education, Ninth Edition, 2014. 

UNIT IV     COLLECTIONS AND I/O STREAMS 9

Collections  Classes and Interfaces  Iterators and User defined collections  String 

Tokenizer  Java I/O classes and Interfaces -  Streams  Byte Streams  - Character 

Streams  File concepts. 

UNIT V     EXPLORING SWING   9 

Java Swing  Features Components and Containers  Event handling  Exploring Swing  

Menus  Java Database Connectivity. 

T1. 

Edition, 2014 

T2. Problem-Solution 

 



R3. James M Slack, Programming and Problem solving with JAVA, Thomson Learning, 

2002. 

Web Reference:  

1. https://docs.oracle.com/javase/tutorial/java/index.html 

2. http://javabeginnerstutorial.com/core-java/ 

3. http://www.w3schools.in/java/ 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 2 1 - - 1 - - 1 - 1 - 1 - -

CO2 3 2 1 1 1 - - 1 - 1 - 1 - -

CO3 3 2 1 1 1 - - 1 - 1 - 1 - -

CO4 3 2 1 1 1 - - 1 - 1 - 1 - -

CO5 3 2 1 1 1 - - 1 - 1 - 1 - -

High-3; Medium-2; Low-1 

 



Course Code: 19SCEC2001 
Course Title: CYBER SECURITY  
(Common to all B.E/B.Tech Programmes) 

Course Category: Elective Course Level: Introductory 

L:T:P(Hours/Week) 
2: 0: 2 

Credits:3 
Total Contact Hours:60 
 

Max Marks:100 
 

Pre-requisites 

 Nil 

Course Objectives 

The course is intended to: 

1. Discuss the various concepts in Cyber security and infrastructures involved. 

2. Describe the cyber-crimes, reporting procedures and legal remedies. 

3. Explain various social media related security issues and reporting flaws. 

4. Explain various settings related to E-Commerce and digital 
payments. 

5. Demonstrate the security aspects related to digital devices and technology. 

Unit I  Introduction to Cyber Security 6  

Defining Cyberspace and Overview of Computer and Web-technology, Architecture of 

cyberspace, Communication and web technology, Internet, World wide web, Advent of internet, 

Internet infrastructure for data transfer and governance, Internet society, Regulation of 

cyberspace, Concept of cyber security, Issues and challenges of cyber security 

Unit II  Cyber crime and Cyber law 6  

Classification of cyber crimes, Common cyber crimes- cyber crime targeting computers and 

mobiles, cyber crime against women and children, financial frauds, social engineering attacks, 

malware and ransomware attacks, zero day and zero click attacks, Cybercriminals modus-

operandi , Reporting of cyber crimes, Remedial and mitigation measures, Legal perspective of 

cyber crime, IT Act 2000 and its amendments, Cyber crime and offences, Organisations 

dealing with Cyber crime and Cyber security in India, Case studies. 

Unit III Social Media Overview and Security 6  

Introduction to Social networks. Types of Social media, Social media platforms, Social media 

monitoring, Hashtag, Viral content, Social media marketing, Social media privacy, Challenges, 

opportunities and pitfalls in online social network, Security issues related to social media, 



Flagging and reporting of inappropriate content, Laws regarding posting of inappropriate 

content, Best practices for the use of Social media, Case studies 

Unit IV E - C o m m e r c e and Digital Payments 6  

Definition of E- Commerce, Main components of E-Commerce, Elements of E-Commerce 

security, E-Commerce threats, E-Commerce security best practices, Introduction to digital 

payments, Components of digital payment and stake holders, Modes of digital payments- 

Banking Cards, Unified Payment Interface (UPI), e-Wallets, Unstructured Supplementary 

Service Data (USSD), Aadhar enabled payments, Digital payments related common frauds and 

preventive measures. RBI guidelines on digital payments and customer protection in 

unauthorised banking transactions. Relevant provisions of Payment Settlement Act,2007. 

Unit V  Digital Devices S e c u r i t y , Tools and Technologies for    
Cyber Security 

6  

End Point device and Mobile phone security, Password policy, Security patch management, 

Data backup, Downloading and management of third party software, Device security policy, 

Cyber Security best practices, Significance of host firewall and Ant-virus, Management of host 

firewall and Anti-virus, Wi-Fi security, Configuration of basic security policy and permissions. 

List of Experiments                                                                                                           30 

1. Prepare checklist for following scenarios : 

a) Reporting cybercrime at Cybercrime Police Station. 

b) Reporting cybercrime online. 

c) Using popular social media platforms. 

d) Secure net banking. 

2. Demonstrate the following: 

a) Reporting phishing emails, email phishing attack and preventive measures. 

b) Reporting and redressal mechanism for violations and misuse of 

Social media platforms. 

3. Manage the following activities: 

a) Privacy and security settings for popular Social media platforms, 

Mobile Wallets and UPIs. 

b) Application permissions in mobile phone. 

4. Perform the following activities: 



a) Setting, configuring and managing three password policy in the 

computer (BIOS, Administrator and Standard User). 

b) Setting and configuring two factor authentication in the Mobile phone. 

5. Demonstrate the following: 

a) Security patch management and updates in computer and mobiles. 

b) Wi-Fi security management in computer and mobile. 

Course Outcomes 
Cognitive 
Level 

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

CO1: Understand the concept of Cyber security and issues and 

challenges associated with it. 
Understand 

CO2: Understand the cyber-crimes, their nature, legal remedies and as to 

how report the crimes through available platforms and procedures. 
Understand 

CO3: Appreciate various privacy and security concerns on online Social 

media and understand the reporting procedure of inappropriate 

content, underlying legal aspects and best practices for the use of 

Social media platforms. 

Understand 

CO4:      Understand the basic concepts related to E-Commerce and digital  

payments.  

Understand 

CO5:    Understand the basic security aspects related to Computer and  
Mobiles.  

Understand 
 
 

Text Book(s) 

1. Electronic Commerce by Elias M. Awad, Prentice Hall of India Pvt Ltd.  

Cyber Laws: Intellectual Property & E-Commerce Security by Kumar K, Dominant 

Publishers. 

2. Network Security Bible, Eric Cole, Ronald Krutz, James W. Conley, 2nd 

Edition,Wiley India Pvt. Ltd. 

3. Fundamentals of Network Security by E. Maiwald, McGraw Hill 

 



Reference Book(s) 

1. Cyber Crime Impact in the New Millennium, by R. C Mishra , Auther Press. Edition  

2010. 

2. Cyber Security Understanding Cyber Crimes, Computer Forensics and Legal  

Perspectives by Sumit Belapure and Nina Godbole, Wiley India Pvt. Ltd. (First  

Edition, 2011) 

3. Security in the Digital Age: Social Media Security Threats and Vulnerabilities by  

Henry A. Oliver, Create Space Independent Publishing Platform. (Pearson , 13th  

November, 2001) 

Course Articulation Matrix 
CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
2 1 - - - - - 2 3 2 - - - - 

CO2
2 1 - - - - - 2 3 2 - - - - 

CO3
2 1 - - - - - 2 3 2 - - - - 

CO4
2 1 - - - - - 2 3 2 - - - - 

CO5
2 1 - - - - - 2 3 2 - - - - 

High-3; Medium-2; Low-1 

 



Prerequisites 

The student should have undergone the course(s):  

 Nil 

Course Objectives 

The course is intended to: 

1. Write simple C++ programs.  

2. Write advanced C++ programs.  

3. Implement linear data structures and sorting & searching algorithms. 

4. Implement non-linear data structures such as Trees   and   Graphs. 

5. Explain Data mining in Knowledge discovery process.  

 

UNIT I   PRINCIPLESOFOBJECTORIENTEDPROGRAMMING                                             8 

Introduction-Tokens-ControlStructures  Functions& Pointers Concepts of  

OOP -  Classes and Objects - Constructors and Destructors- Inheritance. 

UNIT II  ADVANCED OBJECT ORIENTED PROGRAMMING 
9 

Polymorphism  Overloading: Function loading & Operator overloading - Overriding- Virtual 

Functions FileHandling: Read & Write operations  Introduction to Exception Handling. 

UNIT III   LINEARDATASTRUCTURES 
11 

lgorithm Analysis-Abstract Data Types-List ADT-array and Linked List Implementation  

Stack ADT - Queue ADT  Applications of Linear Data structure -Sorting Techniques: 

Bubble sort - Merge sort-Quick sort-Searching Techniques:Linear Search Binary Search. 

Course Code:19MEEC1022 

Course Title : DATA STRUCTURES AND OBJECT 

ORIENTED PROGRAMMING WITH C++ 

(Common to AU, ME) 

Course Category:   Professional Elective  Course Level:   Mastery   

L:T:P (Hours/Week) 3: 0: 0 Credits:3 Total Contact Hours:45 Max. Marks:100 



UNIT IV  TREES AND GRAPHS 9 

Trees: Binary Trees-Binary Search Tree ADT - Graph Algorithms: Topological Sort-Single 

Source Shortest Path Algorithm-All Pairs Shortest Path Algorithm - Minimum Spanning Tree 

- ru gorithm. 

UNIT V- INTRODUCTION TO DATA MINING 8 

Data Mining Overview  Knowledge Discovery in Databases process  Different Kinds of 

Data  Kinds of Patterns Mined  Technologies Used  Kinds of Applications  Issues in 

Data Mining  Data Warehouse Basic Concepts. 

Course Outcomes Cognitive 

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

CO1: Write C++ programs using classes, objects and Inheritance 

paradigms. 
Apply 

CO2: Write C++ programs using polymorphism, File and Exception 

handling operations. 

Apply 

CO3: Implement linear data structures and sorting& searching 

algorithms. 

Apply 

CO4: Implement non-linear data structuressuch as Trees andGraphs. Apply 

CO5: Explain Data mining in Knowledge discovery process and its  

applications. 
Understand 

Text Book(s): 

T1. 

edition, 2002. 

T2. MarkAllenW ataStructuresandAlgorithmAnalysisinC PearsonEducation 

Asia, New Delhi, Third Edition, 2007. 

T3. JiaweiHan, MichelineKamber, J ata Mining Concepts and Techniques

Elsevier,ThirdEdition, 2012.  



Reference Book(s): 

R1. Balagurusamy edProgrammingwithC+ ,TataMcGrawHill, New 

Delhi, Fourth Edition,2008. 

R2. Alfred V.Aho,JohnE. Hopcroft and Jeffry D.Ullman, Data Structures and 

Alg arson Education, New Delhi, 2006. 

R3. Data Structures 

algotia Publication, NewDelhi, Third Edition, 2009. 

R4. Seymour Lipschutz, ata Structures , McGraw-Hill,NewDelhi, Third 

Edition,2007. 

R5. Michael Berthold, David.J.Hand,  Data Analysis , Springer, Second 

Edition, 2007. 

Web Reference:  

1. https://nptel.ac.in/courses/117/103/117103063/  

2. https://nptel.ac.in/courses/108/108/108108111/  

3. https://nptel.ac.in/courses/108/104/108104091/  

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3 2 1 1 1 - - 1 - 1 - 1 - - 

CO2 3 2 1 1 1 - - 1 - 1 - 1 - - 

CO3 3 2 1 1 1 - - 1 - 1 - 1 - - 

CO4 3 2 1 1 1 - - 1 - 1 - 1 - - 

CO5 2 1 - - 1 - - 1 - 1 - 1 - - 

High-3; Medium-2; Low-1 

 



Course Code: 19MEEC1006 
Course Title: AUTOMOTIVE ENGINE AND ITS SYSTEMS

                        (Common to MC & ME) 

Course Category:   Professional Elective  Course Level:   Mastery   

L:T:P (Hours/Week) 3: 0: 0 Credits:3 Total Contact Hours: 45 Max. Marks:100 

Prerequisites 

The student should have undergone the course(s):  

 Thermal Engineering 

Course Objectives 

The course is intended to: 

1. Explain the construction details of the power train.  

2. Describe the combustion and emission characteristics of IC engines. 

3. Describe the functions of various engine subsystems.  

4. Interpret the performance characteristics of the vehicle.  

5. Examine various advanced engines and alternate fuels.  

UNIT I INTRODUCTION TO POWER TRAIN                                9 

Power train  Types  Engine (SI and CI)  Torque converter  Valve train layout & crank 

train layout- valve timing and timing chain layout  Piston components  importance of B/S 

and L/r  Crank offset. 

UNIT II COMBUSTION AND EMISSION IN IC ENGINES               9 

Chemistry of combustion, Stoichiometric equations of combustion  Introduction to SI and CI 

combustion  Engine knocking  Combustion chamber and its types Combustion chamber 

design  Temperature  Fuel (include load /speed)  Fuel properties/characteristics 

(temperatures, Octane, Cetane no. etc)  Emission norms (Indian, European  US emission 

norms  Emission testing and certification)  Fuel Norms(BS1, BS2)  Environmental effects 

of Emissions  Emission relation with AFR  After treatment devices (include SAI,2WC ), 

Chemical reactions involved in after treatment.  



UNIT III ENGINE SUBSYSTEMS                 9 

Energy balance and cooling load estimation  Typical operating temperatures of engine 

parts  Types of cooling system  Cooling system design (Air cooled and water cooled)  

Schematic layout of Cooling system for a two wheeler engine  Engine friction  Lubrication 

requirements of engine  Functions of Lubricating oil  Parts to be lubricated and not to be 

lubricated  Schematic  layout of lubricating system  Oil filtering  Lubricating oils, types 

and properties   Functions of induction system   Schematic layout (2W and 4W)  Air 

Filtering and its importance  Exhaust and after treatment  Functions of exhaust system  

Muffler layout  Schematic layout of exhaust system (2W and 4W)..   

UNIT IV PERFORMANCE CHARACTERISTICS                9 

Volumetric efficiency  Factors affecting volumetric efficiency, ram effect, engine tuning, 

Fuel control systems (Carburetor, Fuel Injection)  Meeting demands of Vehicle (drivability, 

emissions and fuel economy) by controlling air and fuel  sensors  Vehicle performance 

characteristics, Road resistance, Wheel force in different gears, predict acceleration from 

engine performance graph  Various relations between AFR, Ignition timing and injection 

timing  Emission, performance (fuel consumption)  Sensors and devices used for 

performance and emission measurements.  

UNIT V ADVANCED ENGINE CONCEPTS               9 

Engines (Wankel, six stroke, lean burn, GDI, HCCI etc.) Hybrid vehicles  VVT, Turbo/super 

charging  Benefits of different engine concepts  Alternate fuels, compare performance  

Fuel economy & emission with fuels (alcohol, vegetable oils, LPG, CNG etc.)  Limiting 

factors and practical problems.    

 



Course Outcomes Cognitive 

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

CO1: Explain the construction details of the power train such as Valve & 

crank train layout used in four stroke IC engines. 
Understand 

CO2: Describe the combustion characteristics such as chemistry, 

knocking, temperature & fuel and emission characteristics  such as 

norms, environmental effects, after treatment devices of four stroke 

IC engines. 

Understand 

CO3: Describe the functions of various engine subsystems such as 

cooling system, induction system and exhaust system of an 

automobiles. 

Understand 

CO4: Interpret the performance characteristics like volumetric efficiency, 

ram effect, engine tuning, Fuel control systems of the vehicle 

considering the relationship between volumetric efficiency of engine  

and emission norms. 

Understand 

CO5: Examine various advanced engines like Wankel, lean burn, GDI, 

HCCI and alternate fuels like alcohol, vegetable oils, LPG, CNG 

used in automobiles. 

Understand 

Text Books: 

T1. Edward F. Obert, 

Addison-Wesley Educational Publishers, Incorporated, reprint, 2012. 

 

T2. -Hill, reprint 2012. 

Reference Books: 

R1. -Hill, 

reprint 2012. 

R2. 

of Automotive Engineers, Incorporated 1999. 

 

 



Web References: 

1. https://en.wikibooks.org/wiki/Automotive_Systems 

2. https://bajatutor.net/online-baja-crash-course-for-atv-enthusiasts/ 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 2 1 - - - - - 1 - 1 - 1 - - 

CO2 2 1 - - - - - 1 - 1 - 1 - - 

CO3 2 1 - - - - - 1 - 1 - 1 - - 

CO4 2 1 - - - - - 1 - 1 - 1 - - 

CO5 2 1 - - - - - 1 - 1 - 1 - - 

High-3; Medium-2; Low-1 

 



Course Code:19MEEC1025 Course Title: DESIGN THINKING AND INNOVATION 

Course Category: Professional 

Elective 
Course Level: Introductory 

L: T: P(Hours/Week) 

3: 0: 0 
Credits:3 Total Contact Hours:45 Max.Marks:100 

Pre-requisites 

 Nil 

Course Objectives 

The course is intended to: 

1. Disseminate the fundamental concepts and principles of design thinking 

2. Explain the design thinking methods in each stage of the problem 

3. Conceptualize  innovative ideas using prototypes 

4. Explain the significance of Evaluating and Testing Ideas 

5. Describe the design thinking approach to real world problems 

UNIT I     INTRODUCTION TO DESIGN THINKING  9  

Design thinking overview - Impact of Design Thinking - Design Process  Principles of Design 

Thinking  Creating Ideal Conditions  Case Study: Identify problem in AI 

UNIT II  UNDERSTAND THE PROBLEM  9  

Information Gathering  Analysis  Storytelling tool- Innovation- Ideation Finding and 

Evaluating Ideas Mind Mapping Tool. Case Study: Analysis of the Identified Problem. 

UNIT III DEFINING PROTOTYPES 8  

Tasks in Prototyping  Understanding Different Prototypes - Developing different prototypes  

Demonstration  Prototyping Tools. Case Study: Prototype the solution. 

UNIT IV EVALUATING AND TESTING IDEAS                    10  

Finding Ideas  Developing Ideas Intuitively and Creatively - Selecting Evaluation method  

Evaluating Ideas with checklist Testing Ideas and Assumptions  Tasks in the Test Phase  



Testing with Interviews  Testing with Online Studies  Case Study: Evaluate the solution. 

UNIT V  APPLICATIONS 9  

Politics and Society  Business  Strategic technology Plan  Creativity  Visioning, Listening 

and Diagramming - HealthCare and Science  Approach to treat Cancer  Law  Problem 

Definition  Alternatives. 

Course Outcomes Cognitive 

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

CO1: Apply the key concepts of design thinking Apply 

CO2: Relate design thinking in all stages of problem solving Apply 

CO3: Identify the diverse methods employed in design thinking and establish 

a workable design thinking framework to use in their practices 

Analyze 

CO4: Determine the significance of testing and evaluating the solution Analyze 

CO5: Apply design thinking skills to solve real time user experience problems Apply 

Text  Book(s): 

1. Muller-Roterberg "Design thinking for dummies" John Wiley & Sons,2020.(Unit-I,III & IV) 

2. Andrew Pressman "Design Thinking A Guide to Creative Problem Solving for Everyone", 

Routledge Publication, 2019.(Unit-II & V) 

Reference Book(s):  

1. Robert Curedale, "Design Thinking Process & Methods" Design Community College, 5th 

Edition, 2019. 
2. Alyssa Gallagher and Kami Thordarson, "Design Thinking in Play: An Action Guide for 

Educators", ASCD Book, 2020 

3.Brown.T, "Change by design: How design thinking transforms organizations and inspires 

innovation", HarperCollins,2009. 

Web References:  

1. https://www.open.edu/openlearn/science-maths-technology/design-innovation/design-

thinking/content-section-6 

2. https://www.interaction-design.org/literature/topics/design-thinking  

3. https://venturewell.org/class-exercises/  



Course Articulation Matrix 

  CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO PSO2

CO1 3 2 1 1 - - - 1 - 2 - 2 - - 

CO2 3 2 1 1 - - - 1 - 2 - 2 - - 

CO3 3 3 2 1 - - - 1 - 2 - 2 - - 

CO4 3 3 2 1 - - - 1 - 2 - 2 - - 

CO5 3 2 1 1 - - - 1 - 2 - 2 - - 

High-3; Medium-2; Low-1 

 



Course Code:19MEEC1026 Course Title: FUNDAMENTALS OF ENTREPRENEURSHIP 

Course Category: Professional 

Elective 
Course Level : Introductory 

L: T: P(Hours/Week) 

3: 0: 0 
Credits:3 Total Contact Hours:45 Max. Marks:100 

Pre-requisites 

 Nil 

Course Objectives 

The course is intended to: 

1. Describe the types, characteristics of entrepreneurship and its role in economic development. 

2. Define the types of entrepreneurship. 

3. Explain the appropriate form of business ownership in setting up an enterprise. 

4. Disseminate the support and management to entrepreneurs in the growth strategies in 

enterprise. 

5.Explain the techniques involved in development of industries 

UNIT I         ENTREPRENEURSHIP                                                                                        9  

Entrepreneur  Characteristics  Entrepreneurial Decision Process-Types of Entrepreneurs  

Difference between Entrepreneur and a manager-Intrapreneur-Social Entrepreneur 

Entrepreneurial Growth- Role of Entrepreneurship in Economic Development. 

UNIT II        TYPES OF ENTREPRENEURSHIP                                                                                     9  

Women Entrepreneurship-Rural Entrepreneurship-Tourism Enterprise, Entrepreneurship-Policy 

Measure of Tourism Entrepreneurship-Eco-Tourism/Nature Tourism/Rural Tourism-Need, 

Opportunities, Challenges for Developing Agri-preneurship-Social Entrepreneurship.   

UNIT III       START-UP                                                                                                        9  

Small Enterprises-Micro and Macro Units-Essentials, Features and Characteristics-Relationship 

between Micro and Macro Enterprises-Scope of Micro and Small Enterprises-Enterprise and 

Society-Package for Promotion of Micro and Small-Scale Enterprises-Problems of Micro and 

Small Enterprises- Identification of Business Opportunity-Steps in Setting Up of a Small 

Business Enterprise  Content of Business Plan- Significance of Business Plan, Formulation of 

Business Plan  Guidelines for Formulating Project Report  Project Appraisal. 



UNIT IV           SUPPORT AND MANAGEMENT 9  

Institutional Finance-Types of Lease Agreements-Lease Financing-Concept and Procedure for 

Hire-Purchase-Institutional Support to Small Entrepreneurs-Tax Benefits-Depreciation, 

Rehabilitation Allowance- Investment Allowance-Expenditure to Scientific Research-Tax 

Concession in Rural and Backward Areas-Difference between Management and Administration-

Management of Working Capital-Methods of Inventory Management-Production Design-Market 

Segmentation-Marketing Mix 

UNIT V          DEVELOPMENT  9  

Accounting for Small Enterprise-Types of Growth Strategies-Signal and Symptoms, Causes and 

Consequences of Industrial Sickness-Forms of Export Business-Types of Documents-E-

Commerce Suitability for Small Enterprises-Types of Franchising-Evaluation of Franchise 

Arrangement-Corporate Citizenship. 

Course Outcomes Cognitive 

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

CO1: Explain the types, characteristics of entrepreneurship and its role in 

economic development. 
Apply 

CO2: Classify various types of entrepreneurship and highlight the opportunities 

to improve the economy of India. 

Apply 

CO3: Select the appropriate form of business ownership in setting up an 

enterprise. 

Apply 

CO4: Determine the financial planning to become an entrepreneur and 

manage tax benefits that can be provided to the small Entrepreneurs 
Analyze 

CO5: Identify the techniques involved in the development of the small 

enterprise for the growth of industries. Apply 

Text  Book(s): 

T1.  

Delhi,2020. 



Reference Book(s): 

R1.

Pearson, 2006. 
R2.

tech, 2nd edition 2006. 
R3.  

2003. 
R4.

2009. 

Course Articulation Matrix 

  CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO PSO2

CO1 3 2 1 1 - - - 1 - 2 - 2 - - 

CO2 3 2 1 1 - - - 1 - 2 - 2 - - 

CO3 3 2 1 1 - - - 1 - 2 - 2 - - 

CO4 3 3 2 1 - - - 1 - 2 - 2 - - 

CO5 3 2 1 1 - - - 1 - 2 - 2 - - 

High-3; Medium-2; Low-1 

 

Web References: 

1. https://nptel.ac.in/courses/127105007 

2. https://ncert.nic.in/ncerts/l/lebs213.pdf 



Course Code: 19ITEC1001 Course Title: INTELLECTUAL PROPERTY RIGHTS 

Course Category: Professional 

Elective 
Course Level : Introductory 

L: T: P(Hours/Week) 

3: 0: 0 
Credits:3 Total Contact Hours:45 Max. Marks:100 

Pre-requisites 

 Nil 

Course Objectives 

The course is intended to: 

1. Describe the basic concepts of Intellectual Property Law. 

2. Explain the classification of Patents and its Rights and Limitations. 

3. Explain the Patent Searching Process and Application Filling Process.  

4. Describe the concepts and principles of Trademark.  

5. Explain the principles of copyright and its sources. 

UNIT I                     INTELLECTUAL PROPERTY: AN INTRODUCTION                                                             9  

Intellectual Property Law: Patent Law-Copyright Law-Trademark Law- Trade secret Law-Right 

of Publicity-Paralegal tasks in Intellectual Property Law-Ethical obligations of the paralegal in 

Intellectual Property Law-Trade secrets: Protectible as a trade secret-Maintaining trade secrets-

Protecting an Idea 

UNIT II            PATENTS: RIGHTS AND LIMITATIONS                                            9  

Sources of patent law-Subject matter of Patents: Utility Patents-Plant Patents-Design Patents- 

Design Patents and copyright-Design Patents and trademarks-Computer Software, Business 

methods and Patent Protection-Rights under Patent Law-Patent Requirements-Limitations on 

Patent Rights-Patent Ownership  

UNIT III        PATENTS: RESEARCH, APPLICATIONS, DISPUTES, AND 

INTERNATIONAL CONSIDERATIONS 

          9  

Patent Search Process-Patent Application Process-Patent Infringement-Patent Litigation, 

International Patent laws 



UNIT IV     PRINCIPLES OF TRADEMARK                                                                                                           9  

Trademarks and Unfair Competition-Acquiring Trademark Rights-Types of Marks, Strong Marks 

Versus Weak Marks-Selecting and  Evaluating a Trademark-International Trademark Laws 

UNIT V     PRINCIPLES OF COPYRIGHTS                                                                           9  

Sources of Copyright Law- The Eight Categories of Works of Authorship-Derivative Works and 

Compilations- Rights and Limitations :Grant of Exclusive Rights Copyrights Ownership-

International Copyright Laws 

Course Outcomes 
Cognitive Level 

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

CO1: Describe the basics of Intellectual Property Law Apply 

CO2:  Identify the Rights and Limitations of various patents Apply 

CO3:  Apply the process of patent search and application filling process  Apply 

CO4:  Explain the concept of trademark and its types Apply 

CO5:  Classify the concepts of copyrights and its limitations 
Apply 

Text Book(s): 

T1. 

learning, 2nd edition 2012. 

Reference Book(s): 

R1.  The Law of Trademarks, Copyrights, 

 

R2. 

McGraw Hill Education, 2017. 

  

Web References: 

https://ipindia.gov.in/writereaddata/Portal/ev/sections-index.html 



Course Articulation Matrix 

  CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 3 2 1 1 - - - 1 - 2 - 2 - - 

CO2 3 2 1 1 - - - 1 - 2 - 2 - - 

CO3 3 2 1 1 - - - 1 - 2 - 2 - - 

CO4 3 2 1 1 - - - 1 - 2 - 2 - - 

CO5 3 2 1 1 - - - 1 - 2 - 2 - - 

High-3; Medium-2; Low-1 

 



 

   

 

 

 

Prerequisites 

The student should have undergone the course(s):  

 Nil 

Course Objectives 

The course is intended to: 

1. Describe the need of automation 

2. Describe various pneumatic control elements  

3. Describe the parts of PLC 

4. Describe the  PLC programming  

5. Analyze different type of automation systems 
 

UNIT I  FUNDAMENTAL CONCEPTS OF AUTOMATION                      9 

History and developments in industrial automation, vertical integration of industrial 

automation, fundamental concepts in manufacturing and automation, definition of 

automation, reasons for automating. Types of production and types of automation, 

automation strategies, and levels of automation control elements in industrial automation 
 

UNIT II PNEUMATIC SYSTEMS                                             10 

Pneumatic fundamentals - control elements, position and pressure sensing -logic circuits 

- switching circuits - fringe conditions modules and integration - sequential circuits - 

cascade methods - step counter method. Electrical elements to control pneumatic 

equipments - selection of components - design calculations -application - fault finding  

low cost automation - robotic circuits. 
 

UNIT III BASICS OFPROGRAMMABLE LOGIC CONTROLLERS                         9 

Basics of PLC, advantages, capabilities of PLC, architecture of PLC, scan cycle, types of 

plc, types of i/o modules, configuring a plc, plc wiring 

 

 

 

 

Course Code:19MEOC1001 Course Title: AUTOMATION SYSTEMS 

Course Category:  Open Elective Course Level:  Introductory 

L:T:P (Hours/Week) 3: 0: 0 Credits:3 Total Contact Hours:45 Max. Marks:100 



 

   

 

 

UNIT IV PLC PROGRAMMING                                                      10 

Types of programming - simple process control programs using relay ladder logic - PLC 

arithmetic functions - timers and counters data transfer-comparison and manipulation 

instructions 

 

UNIT V CASE STUDIES                                                      7 
 

Case studies of machine automation, process automation, and selection parameters for 

PLC and real time interfacing. 

 

Course Outcomes 
Cognitive 

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

CO1: Describe the need of automation for industrial applications Understand 

CO2: Describe various pneumatic control elements for low cost 

automation. 
Understand 

CO3: Describe the functional parts of PLC used for automation Understand 

CO4: Develop logic programmes for real time applications using PLC  Understand 

CO5: Analyze different type of systems such as machine and process 

automation 
Understand 

 

        Text Book(s): 
 

T1. with  education Inc., New 

York, 2013. 

T2. Petruzella, Frank D, McGraw-Hill Companies, 

Inc, 2018. 

Reference(s): 

R1. Devadas Cengage 

Learning Inc, 2010. 

Web references 

1. https://en.wikipedia.org/wiki/mechatronics 

2. http://www.cedrat.com/en/publications/categories/devicesystems/systems/mechat

ronics.html 

3. http://nptel.ac.in/courses/112103174/ 



 

   

 

 

 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 
PSO

1 

PSO

2 

CO1 2 1 - - - - - 2 1 2 - 1 2 - 

CO2 2 1 - - - - - 2 1 2 - 1 2 - 

CO3 2 1 - - - - - 2 1 2 - 1 2 - 

CO4 2 1 - - - - - 2 1 2 - 1 2 - 

CO5 1 1 - - - - - 2 1 2 - 1 2 - 

High-3; Medium-2; Low-1 
 

 

 

  



 

   

 

 

 

Prerequisites 

The student should have undergone the course(s):  

 Nil 

Course Objectives 

The course is intended to: 

1. Describe the requirement of entrepreneurship. 

2. Explain the different motivational theories and government policies. 

3. Classify the types of enterprises 

4. Explain the various processes in managing an enterprise 

5. Explain the government norms and policies 
 

UNIT I ENTREPRENEURSHIP 9

Definition, requirements to be an entrepreneur, entrepreneur and manager, growth of 

entrepreneurship in India, women entrepreneurship, rural and urban entrepreneurship. 
 

UNIT II ENTREPRENEURIAL MOTIVATION                               9 

Motivating factors, motivation theories-  

entrepreneurship development programmes. 
 

UNIT III TYPES OF ENTERPRISES AND OWNERSHIP STRUCTURE        9 

Small scale, medium scale and large scale enterprises, role of small enterprises in 

economic development; proprietorship, partnership, Ltd. companies and co-operatives: 

their formation, capital structure and source of finance. 
 

UNIT IV MANAGEMENT OF ENTERPRISES                               9 

objectives and functions of management, scientific management, general and strategic 

management; introduction to human resource management: planning, job analysis, 

training, recruitment and selection, etc.; marketing and organizational dimension of 

enterprises; enterprise financing : raising and managing capital, shares, debentures and 

bonds, cost of capital; break- even analysis, balance sheet its analysis.. 

Course Code:19MEOC1002 Course Title: ENTREPRENEURSHIP DEVELOPMENT 

Course Category:  Open Elective Course Level:  Introductory 

L:T:P (Hours/Week) 3: 0: 0 Credits:3 Total Contact Hours:45 Max. Marks:100 



 

   

 

 

 

UNIT V INSTITUTIONAL SUPPORT AND POLICIES                               9 

Institutional support towards the development of entrepreneurship in India, Technical 

consultancy organizations, government policies( MSME) for small scale enterprises. 
 

Course Outcomes Cognitive 

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

CO1: Describe the requirements for entrepreneurship  Understand 

CO2: Explain different motivational theories and policies for entrepreneur 

development  
Understand 

CO3: Explain the types of enterprises and ownership structure Understand 

CO4: Explain the various processes in managing an enterprise Understand 

CO5: Explain the government norms and policies that govern small scale 

enterprises  
Understand 

 

Text Book(s): 

T1. 1st edition, Tata McGraw Hill, 

New Delhi, 2008. 

T2. 7th edition, S Chand & Company 

Ltd. New Delhi, 2020. 

Reference Book(s): 

R1. 2nd 

edition, Deep & Deep Publications (P), Ltd, 2001. 

R2. & co. Ltd, 2013.  

R3. Himalayan 

Publishing House, Mumbai, 2013. 

Web References 

1. http://www.ediindia.org/ 

 

  



 

   

 

 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 
PSO

1 

PSO

2 

CO1 2 1 - - - - - 2 1 2 - 1 - - 

CO2 2 1 - - - - - 2 1 2 - 1 - - 

CO3 2 1 - - - - - 2 1 2 - 1 - - 

CO4 2 1 - - - - - 2 1 2 - 1 - - 

CO5 1 1 - - - - - 2 1 2 - 1 - - 

High-3; Medium-2; Low-1 
1.  

 

  



 

   

 

 

 

Course Code: 19MEOC1003 Course Title: TELEMATICS FOR TRANSPORT 

Course Category:  Open Elective Course Level:  Introductory 

L:T:P (Hours/Week) 3: 0: 0 Credits:3 Total Contact Hours: 45 Max. Marks:100 
 

 

Prerequisites 

The student should have undergone the course(s):  

 Nil 

Course Objectives: 

The course is intended to: 

1. Develop knowledge on the Vehicle Telematics and its Working and applications 

2. Develop knowledge on the Rail automation and transport 

3. Develop knowledge on Rail Telematics 

4. Develop knowledge on the Telematics Devices 

5. Develop knowledge on the Telematics best practices & real-world challenges 
 

UNIT I  INTRODUCTION TO  VEHICLE TELEMATICS                                  9 

Overview of Vehicle Telematics -Telematics Architecture- Services and Applications - 

Vehicle Safety and Security  
 

UNIT II  RAIL AUTOMATION AND TRANSPORT                                                     9 

Technical specification for interoperability (TSI) for telematics applications for passenger 

services (TAP). Regulations-  TSI-TAP- Telematics applications for freight services- 

Implementation and Application of Telematics in Rail Business 
 

UNIT III RAIL TELEMATICS                                                                             9 

Smart telematics enabling efficient rail transport-Single wagonload (SWL)- Communication 

technology in rail freight-on-line telematics data-  Necessity and Applications- Roads and 

Railways 

 

UNIT IV TELEMATIC DEVICES                                                                                  9 

Telematics devices-  Telematics Information Portal and Data Distribution- Smartphone Data 

Collection- Self-Powered Data Collection- On-Board Diagnostics(OBD)- Black Box - OEM 

Embedded Data Collection and RodoTAG. 

 
 



 

   

 

 

UNIT V TELEMATICS: BEST PRACTICES, REAL WORLD CHALLENGES          9 

Intelligent Transport Systems - Vehicle to Vehicle and In-Vehicle Communication - 

Telematics Market forecast, Telematics usages in Automotives and Railways. 
 
 

Course Outcomes Cognitive 

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

CO1: Describe the Architecture of Telematics Systems and 

components  
Understand 

CO2: Describe the application  of telematics in Rail Automation and 

Transport 
Understand 

CO3: Explain the  Architecture and working of  the Rail Telematics Understand 

CO4: Explain the  construction  and working of  various telematics 

devices  
Understand 

CO5: Explain the various application and challenges in telematics   Understand 
 

Text Book(s):  

T1. Axel Fuchs, Automotive Telematics: An Introduction to the Technical Aspects of 

Automotive With Reference to Business Model and User Needs , Society of 

Automotive Engineers, 2002. 

T2. V. Karevs, Railway automation and telematics system's monitoring and 

diagnostic , Lambert Publishing, 2019. 

Reference Book(s):  

R1. Development of Transport by Telematics, 19th International Conference on 

Transport  System Telematics, TST 2019, Jaworze, Poland, Feb 27 - March 2, 

2019. 
R2. Dennis Foy, Automotive Telematics: The One-stop Guide to In-vehicle 

Telematics and Infotainment Technology and Ap  Red Hat Books, Pg 1- 

228, 2002. 
Web Reference: 

1. https://www.mobility.siemens.com/global/en/portfolio/rail/automation/telematic-

systems.htm. 

2. https://www.sciencedirect.com/science/article/pii/S2352146516303714. 

3. https://www.researchgate.net/publication/234805517_A_telematics_approach_to_

documentation_on_railways. 

4. https://link.springer.com/book/10.1007/978-3-030-27547-1 



 

   

 

 

 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 
PS

O2 

CO1 2 1 - - - - - 2 2 3 - 2 - - 

CO2 2 1 - - - - - 2 2 3 - 2 - - 

CO3 2 1 - - - - - 2 2 3 - 2 - - 

CO4 2 1 - - - - - 2 2 3 - 2 - - 

CO5 2 1 - - - - - 2 2 3 - 2 - - 

High-3; Medium-2; Low-1 

 
 

  



 

   

 

 

Course Code: 19MEOC1004 Course Title: INDUSTRIAL AUTOMATION AND ROBOTICS 

Course Category:  Open Elective Course Level:  Introductory 

L:T:P (Hours/Week) 3: 0: 0 Credits:3 Total Contact Hours: 45 Max. Marks:100 

 

Prerequisites 

The student should have undergone the course(s):  

 Nil 

Course Objectives 

The course is intended to: 

1. Explain the basic concepts of Robots. 

2. Describe different robotic components and its operations. 

3. Explain various sensors and machine vision. 

4. Apply different robot programming to actuate robots. 

5. Explain the various industrial application of robots. 

 

UNIT I   INTRODUCTION                                9 

Definition of a Robot - Basic Concepts - Robot configurations - Types of Robot drive- 

Basic robot motions - Point to point control - Continuous path control. 
 

UNIT II            COMPONENTS AND OPERATION                                                  9 

Basic control system concepts - control system analysis - robot actuation and feedback, 

Manipulators  Forward and inverse kinematics, Coordinate transformation - Brief Robot 

dynamics. Types of end effectors and interfaces. 

 

UNIT III             SENSING AND MACHINE VISION                                           9 

Range sensing - Proximity sensing - Touch sensing - Force and Torque sensing. 

Introduction to Machine vision - Sensing and digitizing - Image processing and analysis. 
 

UNIT IV  ROBOT PROGRAMMING                                                                 9 

Methods - languages - Capabilities and limitation - Artificial intelligence - Knowledge 

representation - Search techniques  AI and Robotics. 

 

 

 



 

   

 

 

UNIT V INDUSTRIAL APPLICATIONS                                                      9 
 

Application of robots in machining - Welding - Assembly - Material handling - Loading 

and unloading - CIM - Hostile and remote environments. 

 

Course Outcomes Cognitive 

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

CO1: Explain the basic concepts of Robots used in various industries. Understand 

CO2: Describe different robotic components and its operations used in 

various industries. 
Understand 

CO3: Explain various sensors and machine vision used in various 

industrial robots. 
Understand 

CO4: Apply different robot programming to actuate robots for various 

industrial applications. 
Understand 

CO5: Explain the various industrial application of robots Understand 

 

Text Book(s): 

T1. Mikell P. Groover, mitchell 

and Applications ", McGraw Hill International Editions, 2017. 

T2. Richard D. Klafter, Thomas A. Chmielewski and Michael Negin, " Robotic 

engineering - An Integrated Approach ", Prentice Hall Inc, Englewoods Cliffs, NJ, 

USA, 1989. 

Reference(s): 

R1. rd edition S Chand 

Publishers, 2008. 



 

   

 

 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 2 1 - - - - - 2 1 2 - 1 2 - 

CO2 2 1 - - - - - 2 1 2 - 1 2 - 

CO3 2 1 - - - - - 2 1 2 - 1 2 - 

CO4 2 1 - - - - - 2 1 2 - 1 2 - 

CO5 2 1 - - - - - 2 1 2 - 1 2 - 

High-3; Medium-2; Low-1 
1.  

  



 

   

 

 

 

 

Prerequisites 

The student should have undergone the course(s):  

 Nil 

Course Objectives 

The course is intended to: 

1. Acquire knowledge on the construction and  working Electronic 

Signal acquisition and conditioning devices   

2. Acquire Design knowledge on a signal processing circuit using Operational 

amplifier  for vehicular application  

3. Acquire knowledge on the various types of coding methods used for signal 

transmission and reception used in vehicle systems   

4. Acquire knowledge on the various types of modulation and demodulation 

technique used for signal transmission and reception used in vehicle 

communication   

5. Acquire knowledge on the various types of transmission and reception medium 

and signals  used in vehicle communication  
 

UNIT I  ELECTRONIC SIGNAL ACQUISITION AND CONDITIONING            9                                       

Introductions to diodes- Laser diodes, Photo diodes, IR diodes construction, working- 

LEDs and Displays-Acoustic sensor -Amplifier: transistors, amplifier types-Power 

amplifiers   
 

UNIT II SIGNAL PROCESSING USING OPERATIONAL AMPLIFIER             9                              

Introductions to operational amplifier-Inverting and Non-inverting modes-Signal operation 

on Op-Amp-signal filtering: High pass, low pass, Band pass, Band rejection  
 

UNIT III       SIGNAL CODING                                                              9 

Numbering systems, Signed magnitude, 2s Compliment, Fixed point, Floating points, 

Arithmetical operations-Parity-CRC-Gray codes-Binary coded decimals (BCD)-ASCII- 

Course Code:19MEOC1005 Course Title : VEHICULAR COMMUNICATION ELECTRONICS     

Course Category:  Open Elective Course Level:  Introductory 

L:T:P (Hours/Week) 3: 0: 0 Credits:3 Total Contact Hours:45 Max. Marks:100 



 

   

 

 

Analog , Digital signals - Serial in Serial out (SISO)- Parallel in parallel out (PIPO)- 

Parallel in Serial out (PISO)- Serial in parallel out (SIPO)  
 

UNIT IV SIGNALS AND MODULATIONS                                                              9 

Analog to Digital conversion- Signal Band width and frequency- signal sampling- Nyquist 

theorem-Aliasing- phase- frequency-Modulation and Demodulation: Amplitude, 

Frequency, Phase - Digital Modulation: FSK, ASK, PSK  

 

UNIT V COMMUNICATION MEDIUM                                                                   9 
 

Guided medium-Twisted-pair wire, Coaxial cable, construction and characteristic - Fiber-

optic cable, construction and characteristic. Unguided medium - Inferred -Microwave- 

RF- Antennas: Radiation, Gain, Polarization, Directionality, Antenna types and radiation 

patterns    

Course Outcomes Cognitive 

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

CO1: Explain the construction and  working Electronic 

Signal acquisition and conditioning devices used in  Vehicle 

Communication  

Understand 

CO2: Design a signal processing circuit using Operational amplifier    Understand 

CO3: Explain  the various types of coding methods used for signal 

transmission and reception   
Understand 

CO4: Explain the various types of modulation and demodulation technique 

used for signal transmission and reception.  
Understand 

CO5: Describe the various types of transmission and reception medium 
and signals    

Understand 

 
Text Book(s):  

T1. Roy Choudhury, Shail B. Jain, Linear Integrated Circuits, 2nd Edition, New Age 

International  

T2.  

Education   

T3. 

  

 
 
 



 

   

 

 

Reference Book(s):  
 

R1.  with Linear Integrated 

   

R2. 

  

R3. John G Proakis Masoud Salehi, Fundamentals of Communication 

   

Web Reference:  
 

1. https://nptel.ac.in/courses/117/103/117103063/  

2. https://nptel.ac.in/courses/108/108/108108111/  

3. https://nptel.ac.in/courses/108/104/108104091/  

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 2 1 - - - - - 2 2 3 - 2 - - 

CO2 2 1 - - - - - 2 2 3 - 2 - - 

CO3 2 1 - - - - - 2 2 3 - 2 - - 

CO4 2 1 - - - - - 2 2 3 - 2 - - 

CO5 2 1 - - - - - 2 2 3 - 2 - - 

High-3; Medium-2; Low-1 
  



 

   

 

 

 

 

Prerequisites 

The student should have undergone the course(s):  

 Nil  

Course Objectives 

The course is intended to:  

1. Explain the views of different quality gurus 

2. Explain the principles and concepts inherent in a Total Quality Management   

(TQM)  approach 

3. Evaluate an industrial process 

4. Explain the various quality tools for identifying appropriate process 

improvements 

5. Explain the quality management 

 

UNIT I  INTRODUCTION                                               9 

Definition of Quality, Dimensions of Quality, Quality Planning, Quality costs - Analysis 

Techniques for Quality Costs, Basic concepts of Total Quality Management, Historical 

Review, Principles of TQM, Leadership  Concepts, Role of Senior Management, Quality 

Council, Quality Statements, Strategic Planning, Deming Philosophy, Barriers to TQM 

Implementation. 

 

UNIT II TQM PRINCIPLES                                               9 

Customer satisfaction  Customer Perception of Quality, Customer Complaints, Service 

Quality, Customer Retention, Employee Involvement  Motivation, Empowerment, 

Teams, Recognition and Reward, Performance Appraisal, Benefits, Continuous Process 

Improvement  Juran Trilogy, PDSA Cycle, 5S, Kaizen, Supplier Partnership  

Partnering, sourcing, Supplier Selection, Supplier Rating, Relationship Development, 

Performance Measures  Basic Concepts, Strategy, Performance Measure  

 
 

 

 

Course Code:19MEOC1006 Course Title :  TOTAL QUALITY MANAGEMENT 

Course Category:  Open Elective Course Level:  Introductory 

L:T:P (Hours/Week) 3: 0: 0 Credits:3 Total Contact Hours:45 Max. Marks:100 



 

   

 

 

 

UNIT III STATISTICAL PROCESS CONTROL (SPC)                                  9 

The seven tools of quality, Statistical Fundamentals  Measures of central Tendency and 

Dispersion, Population and Sample, Normal Curve, Control Charts for variables and 

attributes, Process capability, Concept of six sigma, New seven Management tools. 

 

UNIT IV      TQM TOOLS                                                          9                                                                                            

Benchmarking  Reasons to Benchmark, Benchmarking Process, Quality Function 

Deployment (QFD)  House of Quality, QFD Process, Benefits, Taguchi Quality Loss 

Function, Total Productive Maintenance (TPM)  Concept, Improvement Needs, 

overview of FMEA  Stages of FMEA  
 

UNIT V QUALITY SYSTEMS                                                 9 

Need for ISO 9000 and Other Quality Systems, ISO 9000:2004 Quality System  

Elements, Implementation of Quality System, Documentation, Quality Auditing, TS 

16949, ISO 14000  Concept, Requirements and Benefits - AS9100  introduction. 
 

Course Outcomes Cognitive 

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

CO1: Explain the views of different quality gurus towards Total Quality 

Management.  
Understand 

CO2:  Explain the principles and concepts inherent in a Total Quality 

Management   (TQM)       approach for managing a manufacturing 

or service organization 

Understand 

CO3:  Evaluate an industrial process using control charts, process 

capability indices and six sigma. 
Understand 

CO4:  Explain the various quality tools for identifying appropriate process 

improvements such as Bench marking, QFD,TPM and FMEA. 
Understand 

CO5:  Explain the quality management with respect to the ISO 9000 & 

ISO 14000 quality management standards. 
Understand 



 

   

 

 

Text Book(s): 

T1. Dale H. Besterfiled, et al., Inc. 

2014.  

T2. -Hill, 2008.  

Reference(s): 

R1. James R.Evans& William M. Lidsay Quality   

7th Ed., South-Western (Thomson Learning), 2009.  

R2.  Oxford, 

2014.  

Web References: 

1. https://en.wikipedia.org/wiki/Total_quality_management 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 2 1 - - - - - 2 1 2 - 1 - - 

CO2 2 1 - - - - - 2 1 2 - 1 - - 

CO3 2 1 - - - - - 2 1 2 - 1 - - 

CO4 2 1 - - - - - 2 1 2 - 1 - - 

CO5 2 1 - - - - - 2 1 2 - 1 - - 

High-3; Medium-2; Low-1 
  



 

   

 

 

 

 

Pre-requisites: 

 Nil 

Course Objectives: 

The course is intended to: 

1. Explain the concepts of industrial safety. 

2. Explain the concepts of accidents, accident record and reporting to real life 

problems. 

3. Explain the evaluation of safety performance of an organization. 

4. Explain the hazards and hazard assessment tools and methods. 

5. Explain the role of Safety Management Systems.      

 

UNIT I   CONCEPT OF SAFETY                                                              9 

Definition and measurement of risk, reliability and hazard potential, Elements of risk 

assessment  risk analysis techniques  risk reduction resources Concepts of disaster 

control, job safety analysis, safety survey and safety inspection, Basic understanding of 

environmental, electrical, transport and nuclear safety, Safety in hazardous industries like 

chemical, mining and construction industry. 

 

UNIT II   ACCIDENT INVESTIGATION AND REPORTING                                 9           

Concept of an accident, unsafe act and condition, type of accidents: reportable and no 

reportable accidents, Principles of accident prevention  accident investigation and 

analysis  records for accidents, departmental accident reports, and concept of Zero 

Accident Potential (ZAP) and cost of accident. 

 

UNIT-III    MEASUREMENT OF SAFETY EFFICIENCY                      9 

Safety audit methods, safety records management, Calculation of accident indices, 

frequency rate, severity rate, frequency severity incidence, incident rate, accident rate, 

Course Code:19MEOC1007 Course Title :  INDUSTRIAL SAFETY ENGINEERING 

Course Category:  Open Elective Course Level:  Introductory 

L:T:P (Hours/Week) 3: 0: 0 Credits:3 Total Contact Hours:45 Max. Marks:100 



 

   

 

 

-if analysis, 

safety review, safety warning systems.  
 

UNIT-IV   HAZARDS AND HAZARD ASSESSMENT                            9    

Definition and types of Hazards, difference between Risk and Hazard, Hazard 

assessment, procedure, methodology; preliminary hazard analysis (PHA), human error 

analysis, hazard operability studies (HAZOP),Tools for Hazard Identification, Evaluating 

Hazards. 

 

UNIT V SAFETY MANAGEMENT SYSTEMS:                                        9 
 

Safety management systems in Indian industry, Engineering aspects of safety 

management, Safety legislations, implementation and monitoring of safety programs., 

Safety training, Introduction to OSHA, standards and guidelines, Personal Protective 

Equipment (PPE) - Requirements of PPE, Selection and Usage of PPE. 

 

Course Outcomes Cognitive 

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

CO1. Explain the concepts of industrial safety. Understand 

CO2. Explain the concepts of accidents, accident record and reporting to 

real life problems. 
Understand 

CO3. Explain the evaluation of safety performance of an organization. Understand 

CO4. Explain the hazards and hazard assessment tools and methods. Understand 

CO5. Explain the role of Safety Management Systems. Understand 

 

Text Book(s): 

T1.  New 

edition,2017. 

T2. C.RayAsfahl 

2003, 

T3. 

Approa  

 

 



 

   

 

 

Reference(s): 

R1. R.K. Jain And Prof. Sunil S. Rao, Industrial Safety, Health And Environment 

Management Systems, Khanna Publishers 4th ed. Edition, 2000. 

R2. 

1997. 

R3. Benjamin O. ALLI, Fundamental Principles of Occupational Health and Safety, 

Second Edition, ISBN -9221204545, International Labour Office, 2008. 

 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 
PSO

1 

PSO

2 

CO1 2 1 - - - - - 2 1 2 - 1 - - 

CO2 2 1 - - - - - 2 1 2 - 1 - - 

CO3 2 1 - - - - - 2 1 2 - 1 - - 

CO4 2 1 - - - - - 2 1 2 - 1 - - 

CO5 2 1 - - - - - 2 1 2 - 1 - - 

High-3; Medium-2; Low-1 



 

   

 

 

  



 

   

 

 

Course Code: 19MEOC1008 Course Title: INDUSTRIAL ENGINEERING 

Course Category:  Open Elective Course Level:  Mastery 

L:T:P (Hours/Week) 3: 0: 0 Credits:3 Total Contact Hours: 45 Max. Marks:100 

 

Prerequisites 

The student should have undergone the courses:  

 Nil 

Course Objectives 

The course is intended to: 

1. Explain the concept of industrial engineering 

2. Explain appropriate work and method study  

3. Identify the suitable forecasting techniques 

4. Explain the concept of ergonomics 

5. Explain the importance of property rights and Industrial legislation 

 

UNIT I      INTRODUCTION                                                                                    10                              

INDUSTRIAL ENGINEERING: Meaning, Definition, Objective, Need, Scope, Evolution 

and developments. Concept   of   quality   and   cost,   Logistics, Production planning and 

inventory control, Quality control PRODUCTIVITY: Definition of productivity, task of 

management Productivity of materials, land, building, machine and power. Measurement 

of productivity, factors affecting the productivity, productivity improvement programs, 

wages and incentives (simple numerical problems). PRODUCT DESIGN AND 

DEVELOPMENT: Principles of good product design, tolerance design; quality and cost 

considerations; product life cycle; standardization, simplification, diversification, value 

engineering and analysis, concurrent engineering. 

 

UNIT II    WORK AND METHOD STUDY                                                               10  

WORK STUDY: Definition, objective and scope of work study. Human factors in work 

study. Work study and management, work study and supervision, work study and worker. 

ivity  concepts and 

measurements METHOD STUDY: Definition, objective and scope of method study, 

activity recording and exam aids. Charts to record moments in shop operation  process 

charts, flow process charts, travel chart and multiple activity charts. principles of motion 



 

   

 

 

economy; work measurement  stop watch time study, work sampling, standard data, 

PMTS; ergonomics; job evaluation, merit rating, incentive schemes, and wage 

administration; business process reengineering. 

 

UNIT III     PRODUCTION PLANNING AND INVENTORY CONTROL                           9  

Forecasting techniques  causal and time series models, moving average, exponential 

smoothing, trend and seasonality; aggregate production planning; master production 

scheduling; MRP and MRP-II; order control and flow control; routing, scheduling and 

priority dispatching; push and pull production systems, concept of JIT manufacturing 

system; logistics, distribution, and supply chain management; Inventory  functions, 

costs, classifications, deterministic and probabilistic inventory models, quantity discount; 

perpetual and periodic inventory control systems.. 

                                                                                   

UNIT IV    ERGONOMICS                                                                                 9  

Introduction, areas of study under ergonomics, system approach to ergonomics model, 

man-machine system. Components of man-machine system and their functions  work 

capabilities of industrial worker, study of development of stress in human body and their 

consequences. Computer based ergonomics. DESIGN OF MAN-MACHINE SYSTEM: 

Fatigue in industrial workers, Quantitative qualitative representation and alphanumeric 

displays, Controls and their design criteria, control types, relation between controls and 

displays, layouts of panels and machines. Design of work places, influence of climate on 

human efficiency. Influence of noise, vibration and light. 

                                                                                      

UNIT V  PROPERTY RIGHTS AND INDUSTRIAL LEGISLATION                          7 

Definition of intellectual property, importance of IPR; TRIPS and its implications, patent, 

copyright, industrial design and trademark. Need for Industrial legislation, Factories act 

1948, Industrial dispute act 1947, The Indian trade unions act 1926, Industrial 

employment act 1946, Payment of wage act 1936, Workmen compensation act 1923, 

Payment of bonus act 1965, Employees provident fund scheme 1952  Group 

Discussion. 

 

 

 

 



 

   

 

 

Course Outcomes Cognitive 

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

CO1: Explain concept of industrial Engineering to take the right decisions 

to optimize resources utilization by improving productivity 
Understand 

CO2: Explain the work study to eliminate unproductive activities and 

method study to use the Charts to record the Activities of the 

people, materials and Equipment for minimizing the waste and 

implement the best method. 

Understand 

CO3: Identify the suitable forecasting techniques to improve the 

processes and find the Standard Time for given applications 
Understand 

CO4: Explain the concept of ergonomics to design the Man  Machine 

System to improve Human Efficiency and reduce the effort of the 

workers for a given resources 

Understand 

CO5: Explain the importance of property rights and Industrial legislation 

for the betterment of employees   
Understand 

 

Text Book(s): 

T1.  

T2. . 

T3. th revised 

edition 2013. 

Reference Book(s): 

R1. - S Sanders and E J McCormick, 7th 

Edition, 2016. 

R2. Industrial Engineering and Production management Martand  Telsang,  S.  

Chand Publisher, 2006. 

R3. 

Hall, New Jersey, 1998. 

 

Web References: 

1. http://www.nptel.ac.in/courses/112106175/ 

 

 

 



 

   

 

 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 2 1 - - - - - 2 1 2 - 1 - - 

CO2 2 1 - - - - - 2 1 2 - 1 - - 

CO3 2 1 - - - - - 2 1 2 - 1 - - 

CO4 2 1 - - - - - 2 1 2 - 1 - - 

CO5 2 1 - - - - - 2 1 2 - 1 - - 

High-3; Medium-2; Low-1 

 

  



 

   

 

 

Course Code: 19MEOC1009 Course Title: RENEWABLE SOURCES OF ENERGY 

Course Category:  Open Elective Course Level:  Mastery 

L:T:P (Hours/Week) 3: 0: 0 Credits:3 Total Contact Hours: 45 Max. Marks:100 

 

Prerequisites 

The student should have undergone the course(s):  

 Nil 

Course Objectives 

The course is intended to: 

1. Discuss the importance and Economics of renewable Energy 

2. Discuss the method of power generation from Solar Energy 

3. Discuss the method of power generation from Wind Energy 

4. Explain the method of power generation from Bio Energy 

5. Explain the Tidal energy, Wave Energy, OTEC, Hydro energy, Geothermal 
Energy, Fuel Cells and Hybrid Systems. 

 UNIT I              INTRODUCTION                                                   9 

World Energy Use  Reserves of Energy Resources  Environmental Aspects of Energy 

Utilisation  Renewable Energy Scenario in Tamil nadu, India and around the World  

Potentials - Achievements / Applications  Economics of renewable energy systems. 

 

UNIT II               SOLAR ENERGY                                                      9 

Solar Radiation  Measurements of Solar Radiation - Flat Plate and Concentrating 

Collectors  Solar direct Thermal Applications  Solar thermal Power Generation - 

Fundamentals of Solar Photo Voltaic Conversion  Solar Cells  Solar PV Power 

Generation  Solar PV Applications. 

 

UNIT III             WIND ENERGY                                  9 

Wind Data and Energy Estimation  Types of Wind Energy Systems  Performance  

Site Selection  Details of Wind Turbine Generator  Safety and Environmental Aspects 

 

 

 



 

   

 

 

UNIT IV            BIO ENERGY                                                                   9 

Biomass direct combustion  Biomass gasifiers  Biogas plants  Digesters  Ethanol 

production  Bio diesel  Cogeneration - Biomass Applications 

 

UNIT  V             OTHER RENEWABLE ENERGY SOURCES            9                                     

Tidal energy  Wave Energy  Open and Closed OTEC Cycles  Small Hydro-

Geothermal Energy  Hydrogen and Storage - Fuel Cell Systems  Hybrid Systems. 
 

Course Outcomes Cognitive 

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

CO1: Discuss the importance and Economics of renewable Energy Understand 

CO2: Discuss the method of power generation from Solar Energy Understand 

CO3: Discuss the method of power generation from Wind Energy Understand 

CO4: Explain the method of power generation from Bio Energy Understand 

CO5: Explain the Tidal energy, Wave Energy, OTEC, Hydro energy, 

Geothermal Energy, Fuel. 
Understand 

 

Text Book(s): 

T1. Rai. G.D., "Non Conventional Energy Sources", Khanna Publishers, New Delhi, 

2011. 

T2. Twidell, J.W. &Weir, A., "Renewable Energy Sources", EFN Spon Ltd., UK, 2006. 

Reference(s): 

R1. Chetan Singh Solanki, Solar Photovoltaics, "Fundamentals, Technologies  and 

Applications", PHI Learning Private Limited, New Delhi, 2015. 

R2. David M. Mousdale  "Introduction to Biofuels", CRC Press, Taylor & Francis 

Group, USA 2017. 

R3. Godfrey Boyle, "Renewable Energy, Power for a Sustainable Future", Oxford 

University Press, U.K., 2012. 

Web References: 

1. http://www.icebookshop.com 

2. http://nptel.ac.in/courses/112107143/40 

 

 



 

   

 

 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 2 1 - - - - - 2 1 2 - 1 - - 

CO2 2 1 - - - - - 2 1 2 - 1 - - 

CO3 2 1 - - - - - 2 1 2 - 1 - - 

CO4 2 1 - - - - - 2 1 2 - 1 - - 

CO5 2 1 - - - - - 2 1 2 - 1 - - 

High-3; Medium-2; Low-1 

 

 

 

 

 

 

 
 


