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B.E. MECHANICAL ENGINEERING  

REGULATION – 2023 
CHOICE BASED CREDIT SYSTEM  

I TO VIII SEMESTERS CURRICULUM AND SYLLABI 
  

I SEMESTER 
 
Code 
No. 

 
Course 

 
Category Periods / 

Week 

 
C Maximum Marks 

L T P CA FE Total 

Theory Course(s) 

23MA102 
Matrices and Calculus 

BS 3 2 0 4 40 60 100 

23EE103 
Basics of Electrical 
and Electronics 
Engineering 

ES 
3 0 0 3 40 60 100 

23ME102 
Fundamentals of 
Mechanical Engineering PC 3 0 0 3 40 60 100 

23LET07 
Heritage of Tamils 
(தமிழர் மரபு) 

HSS 1 0 0 1 100 0 100 

Theory with Practical Course(s) 

23ENEXX Language Elective – I HSS 2 0 2 3 50 50 100 

23CH102 Chemistry for Materials 
Science 

BS 3 0 2 4 50 50 100 

23ME101 Engineering Graphics ES 1 0 4 3 50 50 100 

Mandatory Course- I 

23MC001 Induction Programme MC 2 Weeks 0 100 0 100 

TOTAL 16 2 8 21 370 330 700 

 
 

Language Electives – I 

 
Code No. 

 
Course 

 
Category 

Periods / 
Week 

 
   C 

Maximum Marks 

L T P CA FE Total 

23ENE01 Communicative English HSS 2 0 2 3 50 50 100 

23LEE02 Advanced Communicative 
English 

HSS 2 0 2 3 50 50 100 
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II SEMESTER 

 
Code No. 

 
Course 

 
Category 

Periods / 
Week 

 
C 

Maximum Marks 

L T P CA FE Total 

Theory Course(s) 

23MA202 Mathematical Foundation for 
Engineering 

BS 3 2 0 4 40 60 100 

23ME201 Engineering Mechanics ES 3 2 0 4 40 60 100 

23LET08 
Tamils & Technology 

(தமிழரும் ததொழில்நுட்பமும்) 

HSS 1 0 0 1 100 0 100 

Theory with Practical Course(s) 

23ENEXX Language Elective – II HSS 2 0 2 3 50 50 100 

23PH202 Material Physics BS 3 0 2 4 50 50 100 

23CS203 
Problem Solving using Python 
Programming 

ES 3 0 2 4 50 50 100 

Practical Course(s) 

23ME202 Mechanical Engineering 
Practices Laboratory ES 0 0 2 1 60 40 100 

Mandatory Course 

23MCXXX Mandatory course -II MC 2 0 0 0 100 - 100 

Total  17 4 8 21 490 310 800 
 

Language Electives – II 

 
Code No. 

 
Course 

 
Category 

Periods / 
Week 

 
C 

Maximum Marks 

L T P CA FE Total 

23LEE02 Advanced Communicative 
English HSS 2 0 2 3 50 50 100 

23LEH03 Hindi HSS 2 0 2 3 50 50 100 

23LEF04 French HSS 2 0 2 3 50 50 100 

23LEG05 German HSS 2 0 2 3 50 50 100 

23LEJ06 Japanese HSS 2 0 2 3 50 50 100 
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III SEMESTER 

 
Code 
No. 

 
Course 

 
Category Periods / Week 

 
 
C 

Maximum Marks 

L T P CA FE Total 

Theory Course(s) 

23ME301 Engineering Thermodynamics ES 3 2 0 4 40 60 100 

23ME302 Engineering Materials and 
Metallurgy PC 3 0 0 3 40 60 100 

23ME303 Fluid Mechanics 
and Machinery 

PC 3 0 0 3 40 60 100 

23UH001 Universal Human Values HSS 3 0 0 3   100 

          

 Theory with Practical Course(s) 

23MA301 
Transforms and 
Boundary Value 
Problems  

BS 3 2 0 4 50 50 100 

23ME304 Manufacturing 
Technology – I PC 3 0 2 4 50 50 100 

Practical Course(s) 

23ME305 Computer Aided Machine 
Drawing Laboratory PC 0   0 2 1 60 40 100 

23ME306 
Fluid Mechanics 
and strength of 
materials laboratory 

PC 0 0 2 1 60 40 100 

Mandatory Course 

23MCXXX Mandatory Course - III MC 2    0 0 0 100 - 100 

TOTAL  20    4 6 23 540 360 900 

 
 

IV SEMESTER 

 
Code No. 

 
Course 

 
Category 

Periods / 
Week  

C 

Maximum Marks 

L T P CA FE Total 

Theory Course(s) 

23ME401 Strength of Materials ES 3 0 0 3 40 60 100 

23ME402 Thermal Engineering  PC 3 0 0 3 40 60 100 

23ME403 
Manufacturing 
Technology – II PC 3 0 0 3 40 60 100 

Theory with Practical Course(s) 

23MA401 Numerical Analysis and Statistics  BS 3 2 0 4 50 50 100 

23ME404 Engineering Metrology  PC 3 0 2 4 50 50 100 

23EE409 Electrical Drives and 
Microprocessor ES 3 0 2 4 50 50 100 

Practical Course(s) 

23ME405 Thermal Engineering Laboratory PC 0 0 2 1 60 40 100 

100 0
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23ME406 Manufacturing Technology  
Laboratory – II 

PC 0 0 2 1 60 40 100 

Mandatory Course 

23MCXXX Mandatory Course -IV MC 2 0 0 0 100 - 100 

Total  20 2 8 23 490 410 900 
 
 

V SEMESTER 

 
Code No. 

 
Course 

 
Category 

Periods / 
Week C 

Maximum Marks 

L T P CA FE Total 

 Theory Course(s) 

23ME501 Design of Machine Elements PC 3 0 0 3 40 60 100 

23ME502 Heat and Mass Transfer PC 3 0 0 3 40 60 100 

23ME503 Computer Aided Manufacturing  PC 3 0 0 3 40 60 100 

23MEEXX Professional Elective – I PE 3 0 0 3 40 60 100 

23YYOXX Open Elective – I OE 3 0 0 3 40 60 100 

Theory with Practical Course(s) 

23ME504 Dynamics of Machinery  PC 3 0 2 4 50 50 100 

 Practical Course(s) 

23ME505 Heat Transfer Laboratory  PC 0 0 2 1 60 40 100 

23ME506 Computer Aided Manufacturing   
Laboratory  PC 0 0 2 1 60 40 100 

Mandatory Course 

23MCXXX Mandatory Course -V MC 2 0 0 0 100 - 100 

TOTAL  20 0 6 21 470 430 900 

 
 
 

VI SEMESTER 

 
Code No. 

 
Course 

 
Category 

Periods / 
Week C 

Maximum Marks 

L T P CA FE Total 

Theory Course(s) 

23ME601 Design of Transmission System  PC 3 1 0 4 40 60 100 

23ME602 Finite Element Analysis PC 3 0 0 3 40 60 100 

23MEEXX Professional Elective - II PE 3 0 0 3 40 60 100 

23YYOXX Open Elective – II OE 3 0 0 3 40 60 100 
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Theory with Practical Course(s) 

23ME603 Mechatronics Engineering PC 3 0 2 4 50 50 100 

Practical Course(s) 

23ME604 Modeling Laboratory PC 0 0 4 2 60 40 100 

23ME605 Design Thinking & Mini Project  EEC 1 0 2 2 60 40 100 

23ME606 Internship EEC Two Weeks 1 100 0 100 

 
Total  16 1 8 22 430 370 800 

 

VII SEMESTER 

Code No. Course Category 
Periods / Week 

C 
Maximum Marks 

L T P CA FE Total 

Theory Course(s) 

23ME701 Entrepreneurship and 
Professional Ethics PC 3 0 0 3 40 60 100 

23ME702 Total Quality Management        HSS 3 0 0 3 40 60 100 

23MEEXX Professional Elective - III PE 3 0 0 3 40 60 100 

23MEEXX Professional Elective - IV PE 3 0 0 3 40 60 100 

23MEEXX Professional Elective - IV PE 3 0 0 3 40 60 100 

23YYOXX Open Elective – III OE 3 0 0 3 40 60 100 

 Practical Course(s) 

23ME704 Simulation and Analysis 
Laboratory PC 0 0 2 1 60 40 100 

23ME705 Design Project EEC 0 0 2 1 60 40 100 

TOTAL  18 0 4 20 320 380 700 

 
 

VIII SEMESTER 

 
Code No. 

 
Course 

 
Category 

Periods / 
Week 

 
C 

Maximum Marks 

L T P CA FE Total 

23MEEXX Professional Elective - V PE 3 0 0 3 40 60 100 

23MEEXX Professional Elective – VI PE 3 0 0 3 40 60 100 

23ME801 Major Project EEC 0 0 16 8 50 50 100 

Total  6 0 16 14 130 170 300 
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MANDATORY COURSES (MC) 

 
Code No. 

 
Course 

 
Category 

Periods / Week  
C 

Maximum Marks 

L T P CA FE Total 

23MEEXX Induction Programme MC 2 Weeks 0 100 - 100 

23MEEXX Environmental Sciences MC 2 0 0 0 100 - 100 

23MEEXX Interpersonal Skills MC 2 0 0 0 100 - 100 

23MEEXX Indian Constitution  MC 2 0 0 0 100 - 100 

23MEEXX Yoga and Values for Holistic 
Development  MC 2 0 0 0 100 - 100 

 
 

PROFESSIONAL ELECTIVES  (PE) 

Stream – I  Design Engineering 
 

Code No. 
 

Course 
 

Category 
Periods / 

Week 
 

C 
Maximum Marks 

L T P CA FE Total 

23MEE01 Design Thinking PE 3 0 0 3 40 60 100 

23MEE02 Product Design  PE 3 0 0 3 40 60 100 

23MEE03 Tool and Die Design PE 3 0 0 3 40 60 100 

23MEE04 Design of  Hydraulic and Pneumatic 
Systems PE 3 0 0 3 40 60 100 

23MEE05 Design for Manufacturing and 
Assembly PE 3 0 0 3 40 60 100 

23MEE06 Optimization Techniques in 
Engineering Design PE 3 0 0 3 40 60 100 

23MEE07 Computational Fluid Dynamics PE 3 0 0 3 40 60 100 

23MEE08 Engineering Tribology PE 3 0 0 3 40 60 100 

23MEE09 Mechanical Vibrations PE 3 0 0 3 40 60 100 

23MEE10 Design of pressure vessels PE 3 0 0 3 40 60 100 

23MEE61 Automobile Engineering PE 3 0 0 3 40 60 100 

23MEE62 Automotive transmission systems PE 3 0 0 3 40 60 100 

23MEE63 Vehicle body engineering PE 3 0 0 3 40 60 100 

Stream – II Thermal Engineering 

23MEE21 Non-Conventional Energy Sources PE 3 0 0 3 40 60 100 

23MEE22 Power Plant Engineering PE 3 0 0 3 40 60 100 



  B.E. Mechanical Engineering (R-2023) 
[Type text] [Type text] [Type text] 

Passed in Board of Studies  Approved in Academic Council 
 

23MEE23 Refrigeration and Air Conditioning PE 3 0 0 3 40 60 100 

23MEE24 Turbo Machines PE 3 0 0 3 40 60 100 

23MEE25 Gas Dynamics and Jet Propulsion PE 3 0 0 3 40 60 100 

23MEE26 Internal Combustion Engines PE 3 0 0 3 40 60 100 

23MEE27 Cryogenic Engineering PE 3 0 0 3 40 60 100 

23MEE28 Design of Heat exchangers PE 3 0 0 3 40 60 100 

23MEE29 Refrigerants PE 3 0 0 3 40 60 100 

23MEE30 Gas turbines PE 3 0 0 3 40 60 100 

23MEE64 Alternate fuels for automobiles PE 3 0 0 3 40 60 100 

23MEE65 Automotive emission and control PE 3 0 0 3 40 60 100 

23MEE68 Electric and hybrid vehicles PE 3 0 0 3 40 60 100 

Stream – III Manufacturing Engineering 

23MEE41 Additive Manufacturing PE 3 0 0 3 40 60 100 

23MEE42 Industrial Automation PE 3 0 0 3 40 60 100 

23MEE43 Modern Manufacturing Processes PE 3 0 0 3 40 60 100 

23MEE44 Industrial Robotics PE 3 0 0 3 40 60 100 

23MEE45 Advanced casting techniques PE 3 0 0 3 40 60 100 

23MEE46 Advanced welding techniques PE 3 0 0 3 40 60 100 

23MEE47 Process Planning and cost estimation PE 3 0 0 3 40 60 100 

23MEE48 Operations Research PE 3 0 0 3 40 60 100 

23MEE49 Manufacturing of composite materials PE 3 0 0 3 40 60 100 

23MEE50 CNC Machine tools PE 3 0 0 3 40 60 100 

23MEE51 Supply chain management PE 3 0 0 3 40 60 100 

23MEE66 Two and three wheelers PE 3 0 0 3 40 60 100 

23MEE67 Off road vehicles PE 3 0 0 3 40 60 100 

23MEE69 Vehicle maintenance PE 3 0 0 3 40 60 100 

23MEE70 Smart mobility PE 3 0 0 3 40 60 100 
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OPEN ELECTIVE COURSES (For Other Branches) 
 

Code No. 
 

Course 
 

Category 
Periods / 

Week 
 

C 
Maximum Marks 

L T P CA FE Total 

23MEO01 Integrated Product Development OE 3 0 0 3 40 60 100 

23MEO02 Manufacturing processes OE 3 0 0 3 40 60 100 

23MEO03 Automotive Technology OE 3 0 0 3 40 60 100 

23MEO04 Alternate energy sources OE 3 0 0 3 40 60 100 

23MEO05 Robotics OE 3 0 0 3 40 60 100 

23MEO06 Principles of management OE 3 0 0 3 40 60 100 

23MEO07 Industrial Automation OE 3 0 0 3 40 60 100 

23MEO08 Machine Learning  OE 3 0 0 3 40 60 100 

23MEO09 Autotronics  OE 3 0 0 3 40 60 100 

23MEO10 Thermal Management systems OE 3 0 0 3 40 60 100 

 

ONE CREDIT COURSES 
 

Code No. 
 

Course 
 

Category 
Periods / Week  

C 
Maximum Marks 

L T P CA FE Total 

23MEA01 Lean Manufacturing EEC 1 0 0 1 100 0 100 

23MEA02 Internet of things EEC 1 0 0 1 100 0 100 

23MEA03 Plastics – Processing, Tooling, 
Assembly and Testing EEC 1 0 0 1 100 0 100 

23MEA04 Automotive Electronics EEC 1 0 0 1 100 0 100 

23MEA05 CNC Programming EEC 1 0 0 1 100 0 100 

23MEA06 PLC Programming EEC 1 0 0 1 100 0 100 

23MEA07 Vehicle testing and certification EEC 1 0 0 1 100 0 100 

23MEA08 Welding technology EEC 1 0 0 1 100 0 100 

23MEA09 Casting engineering  EEC 1 0 0 1 100 0 100 

23MEA10 Fuel Cell technology EEC 1 0 0 1 100 0 100 
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CREDIT SUMMARY  

 

S. 
No 

  
CATEGOR

Y 

CREDITS PER SEMESTER TOTAL 
CREDITS 
(AICTE) 

CREDITS 
in % 

I II III IV V VI VII VIII 

1.  HSS 4 4 3    3  14 
(10-14) 8.48% 

2.  BS 8 8 4 4     24 
(22-28) 14.55% 

3.  ES 6 9 4 7     26 
(24) 16.36% 

4.  PC 3  12 12 15 13 4  59 
(48) 36.97% 

5.  PE     3 3 9 6 21 
(18) 10.91% 

6.  OE     3 3 3  9 5.45% 

7.  EEC      3 1 8 12 
(12-16) 7.27% 

8.  MC 0 0 0 0 0 0 0 0 0 0.00% 

Total 21 21 23 23 21 22 20 14 165  100% 

 
HSS - Humanities and Social Sciences 

BS - Basic Sciences 

ES - Engineering Sciences 

PC - Professional Core 

PE - Professional Electives 

OE - Open Electives 

EEC - Employability Enhancement Courses 

MC - Mandatory Courses (Non-Credit Courses) 

CA - Continuous Assessment 

FE - Final Examination 
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23ME102 Fundamentals of Mechanical Engineering 
L T P C 
3 0 0 3 

Nature of Course   Engineering Sciences 

Pre requisites Nil 

Course Objectives 

The course is intended to  

1. Impart knowledge of mechanical engineering fundamentals of application. 
2. Gain knowledge of mechanical process and their applications. 
3. Learn the principles of power plant engineering with suitable properties. 
4. Develop a clear understanding about internal combustion engines. 
5. Explore the knowledge on thermodynamics for refrigeration cycles 

 
Course Outcomes 

On successful completion of the course, students will be able to 

 
CO. No. Course Outcome Bloom's 

Level 

CO1 Summarize the metal casting process. Understand 

CO2 
The joining process of metal to arc, electrode and gas welding 
process 

Understand 

CO3 Compare the properties of water tube and tube boilers Understand 

CO4 Infer and compare the performance of I.C engines Understand 

CO5 Contrast the refrigeration and air conditioning systems Understand 

 

 
 

 
 

Metal Joining Process                                                               9 
Arc welding, Arc welding equipment, electrode, welding process, defects in welding Gas welding, 

 

Power Plant Engineering         9 

 

        

  

 

Total: 45 Periods 
 

 
Text Books 

Course Contents

Module  I  Metal Casting Process                                                                                     9
Manufacturing  Process:  Casting,  pattern,  pattern  materials,  types,  allowances,  molding  tools,
preparation  of  green  sand  mould,  and  manufacturing  of  cast  iron,  Cupola  furnace,  and  operation,
casting defects, causes and remedies.

Module  II

equipment

Module  III
Thermal  systems:  Introduction,  Classification  of  Power  Plants,  Working  principle  of  steam,  fire  tube
and water tube boilers

Module  IV   Internal  Combustion Engines                                                                          9
Internal  combustion  engines  as  automobile  power  plant,  working  principle  of  Petrol  and  Diesel
Engines, Four stroke and two stroke cycles, Comparison of four stroke and two stroke engines

Module  V  Refrigeration and Air Conditioning Systems                                                 9 
Terminology  of  Refrigeration  and  Air  Conditioning,  Principle  of  vapor  compression  refrigeration
system, Layout of typical domestic refrigerator, Window and Split type room Air conditioner
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1. Shanmugam G. , Palanichamy M.S., “Basic Civil and Mechanical Engineering”, McGraw Hill 
Education,  2018. 
2. Hajra Choudhury, “Elements of Workshop Technology, Vol. I and II”, Media Promotors Pvt Ltd., 

Mumbai, 2010. 
3.Rao P.N., ”Manufacturing Technology”, Tata  McGraw-Hill Publishing Limited, II Edition, 2018 
 
Reference Books 
1. Magendran Parashar B.S. and Mittal R.K.”Elements of Manufacturing Processes”, Prentice Hall of   
India, 2003. 
2. Gowri S., Hariharan P. and Suresh Babu A., “Manufacturing Technology 1”, Pearson Education , 
2008. 
3. Sharma, P.C., “A text book of Production Technology”, Chand, S and Company, IV Edition, 2003. 
 

Mapping of Course Outcomes (COs) with Programme Outcomes (POs) Programme Specific 
Outcomes (PSOs) 

 
COs 

POs PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 3 3 2          1   

CO2 3 3 2          1   

CO3 3 3 2          1   

CO4 3 3 2          1   

CO5 3 3 2          1   

 3 High 2 Medium 1 Low  

 
Formative assessment 

Bloom’s 
Level 

 
Assessment Component 

 
Marks 

Total 
marks 

Understand Direct Measures : Quiz / Presentation/Tutorial 5  
15 

Understand Indirect measures : Assignment/Video presentation 5 
 Attendance 5 

 
 

Summative Assessment 

Bloom’s Category 
Exams 

Final Examination 

(60) 
IAE 1 

(5) 
IAE 2 

(5) 
IAE 3 
(10) 

Remember 10 10 10 20 
Understand 10 10 10 20 
Apply 30 30 30 60 
Analyse 0 0 0 0 
Evaluate 0 0 0 0 
Create 0 0 0 0 

 
 
 
 
 
 
 
 
 
 
 
 

https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=G+Shanmugam&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=M+S+Palanichamy&search-alias=stripbooks
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23ME101 
Engineering Graphics 

(Common to Aeronautical, Agriculture, Civil, Mechanical, Safety 
and Fire Engineering & Food Technology) 

L T P C 

1 0 4 3 

Nature of Course Engineering Sciences  
Prerequisites Nil  

 

Course Objectives: 

The course is intended to 

1. Understand technical drawings in various fields of engineering 

2. Imagine and visualize the geometric details of engineering objects. 

3. Translate the geometric information of engineering objects into engineering drawings. 

4. Develop the graphical skills for communication of concepts, ideas and design of 

engineering products through technical drawings. 

5. Visualize and draw isometric and perspective views 
 

Course Outcomes 
On successful completion of the course, students will be able to 
 

CO. No. Course Outcome Bloom's Level 

 
CO 1 

Develop the conic sections, special curves, and draw orthographic 
views from pictorial views. Apply 

CO 2 
Apply the principles of orthographic projections of points in all 
quadrants, lines and planes in first quadrant. Apply 

CO 3 
Construct the projections of simple solids like prisms, pyramids, cylinder 
and cone. Apply 

CO 4 
Build the sectional views of solids like cube, prisms, pyramids, cylinders 
& cones and development of its lateral surfaces. Apply 

CO 5 Organize and draw isometric view of simple solids. Apply 

 
 

 

 

 

Course Contents

Concepts and Conventions (Not for Examination)  1
  Importance  of  graphics  in  engineering  applications  –  Use  of  drafting  instruments  –  BIS
conventions  and  specifications  –  Size,  layout  and  folding  of  drawing  sheets  –  Lettering  and
dimensioning.

Module -I  Plane Curves and Free Hand Sketching                                               (3+12)
  Basic  Geometrical  constructions,  Curves  used  in  engineering  practices:  Conics  –
Construction of ellipse, parabola and hyperbola by eccentricity method  –  Construction of cycloid
–  construction of involutes of square and circle  –  Drawing of tangents and normal to the above
curves.  Visualization  concepts  and  Free  Hand  sketching:  Visualization  principles  –
Representation of Three- Dimensional objects  –  Layout of views- Free hand sketching of multiple
views from pictorial views of objects

Module  –II  Projection of Lines and Plane Surface                                                 (3+12)
Orthographic  projection-  principles-Principal  Planes-First  angle projection-  Projection  of  points -
Projection  of  straight  lines  (only  First  angle  projections)  inclined  to  both  the  principal  planes  -
Determination  of  true  lengths and true  inclinations  by  rotating  line  method.  Projection  of  planes
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1. Venugopal K. and Prabhu Raja V., “Engineering Graphics”, New Age International (P) 

Limited, 2011 
2. Natarajan K.V., “A text book of Engineering Graphics”, Dhanalakshmi Publishers, 

Chennai, 2012. 

 
REFERENCE BOOKS 
1. Bhatt N.D. and Panchal V.M., “Engineering Drawing”, Charotar Publishing House, 50th 
Edition, 2010. 
2. Basant Agarwal and Agarwal C.M., “Engineering Drawing”, Tata McGraw Hill 

Publishing Company Limited, New Delhi, 2008. 
3. Parthasarathy N S and Vela Murali, “Engineering Graphics”, Oxford University, Press, 

New Delhi, 2015. 

Web References 
1. http://nptel.ac.in/courses/112103019/Engineering drawing 
2. http://pioneer.netserv.chula.ac.th/~kjirapon/self-practice.html 

 
Publication of Bureau of Indian Standards 
1. IS 10711 – 2001: Technical products Documentation – Size and lay out of drawing sheets. 
2. IS 9609 (Parts 0 & 1) – 2001: Technical products Documentation – Lettering. 
3. IS 10714 (Part 20) – 2001 & SP 46 – 2003: Lines for technical drawings. 
4. IS 11669 – 1986 & SP 46 – 2003: Dimensioning of Technical Drawings. 
5. IS 15021 (Parts 1 to 4) – 2001: Technical drawings – Projection Methods. 

 
Special points applicable only to Final Examinations of Engineering Graphics: 
1. There will be five questions, each of either-or type covering all units of the syllabus. 
2. All questions will carry equal marks of 20 each making a total of 100. 
3. The answer paper shall consist of drawing sheets of A3 size only. The students will be 
permitted to use appropriate scale to fit solution within A3 size. 
4. The examination will be conducted in appropriate sessions on the same day 

 
 
 

(polygonal and circular surfaces) inclined to both the principal planes by rotating object method.

Module  –III  Projection of Solids                                                                               (3+12)
Projection of simple solids like prisms, pyramids, cylinder and cone when the axis is inclined to
one of the principal planes by rotating object method.

Module-  IV  Projection of Sectioned Solids and Development  of  Surface           (3+12)
Sectioning of above solids in simple vertical position when the cutting plane is inclined to the one
of  the  principal  planes  and  perpendicular  to  the  other  –  obtaining  true  shape  of  section,
Development of lateral surfaces of simple and sectioned solids  –  Prisms, pyramids cylinders and
cones. Development of lateral surfaces of solids with cut-outs and holes

Module -V  Isometric Projections                                                                            (3+12)
Principles  of  isometric  projection  –  isometric  scale  –Isometric  projections  of  simple  solids  and
truncated solids - Prisms, pyramids, cylinders, cones- combination of two solid objects in simple
vertical positions and miscellaneous problems.

TOTAL: (15+60) Periods

TEXT BOOKS

http://nptel.ac.in/courses/112103019/Engineering
http://pioneer.netserv.chula.ac.th/~kjirapon/self-practice.html
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Mapping of Course Outcomes (COs) with Programme Outcomes (POs) Programme 
Specific 

Outcomes (PSOs) 
 

COs 
POs PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 3 2          1 2   

CO2 3 2          1 2   

CO3 3 2          1 2   

CO4 3 3          1 2   

CO5 3 2          1 2   

 
3 High 2 Medium 1 Low 

 
 

Summative assessment 

  

Bloom’s

Level 

Continuous Assessment 
Final 

Examination 

(Theory) 

[50 marks] 

Theory Practical 

IAE-I 

[ 5 ] 

IAE-II 

[10] 

IAE-III 

[10] 

Attendance 

[5] 

Rubric based 

CIA 

[20 Marks] 

Remember 10 10 10  20 20 

Understand 20 20 20  40 40 

Apply 20 20 20  40 40 

Analyse       

Evaluate       

Create       
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23MC101 INDUCTION PROGRAMME L T P C 
2 0 0 0 

Nature of 
Course 

Mandatory, Non Credit 

Pre requisites Completion of Schooling at Higher Secondary Level 

 

Course Objectives 

The course is intended to 

1. To nurture the character and behavior as a student. 

2. To have broad understanding of society andrelationships. 

3. To impart interpersonal and softskills. 

4. To inspire the students in the field ofengineering. 

5. To provide exposure toindustries. 

 

Course Outcomes 

On successful completion of the course, students will be able to 

 
CO. No. Course Outcome Bloom's Level 

CO 1 Perform curricular and co-curricular activities excellently. Knowledge 

CO 2 Do the skill based training with excellence. Understand 

CO 3 Work as team for the given task Apply 

CO 4 Gain character and behaviour Knowledge 

CO 5 Demonstrate the acquired skills effectively Apply 

 
Course Contents 

PHYSICAL ACTIVITY 

Yoga, Sports 
 

CREATIVE ARTS (students can select any one of their choice) 

Painting, sculpture, pottery, music, craft making and so on 

 

UNIVERSAL HUMAN VALUES 

Enhancing soft skills 

 

LITERARY AND PROFICIENCY MODULES 

Reading, Writing, Speaking- Debate, Role play etc., Communication and computer skills 

 

 



B.E/B.Tech Programmes (R-2023) 
 

 
 
LECTURES BY EMINENT PEOPLE 

Guest lecture by subject experts 

 
VISIT TO LOCAL CITIES 

Meditation centers / Industry 

 

FAMILARIZATION TO DEPARTMENT / BRANCH INNOVATION 

Lectures by Departments Head and senior faculty members 
 

Total Hours: 45 

 

Mapping of COs with POs and PSOs 
 

Mapping of Course Outcomes (COs) with Programme Outcomes (POs) Programme Specific 

Outcomes (PSOs) 

 
COs 

POs PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

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   

 3 High 2 Medium 1 Low  

 
 
 

Bloom’s 

Level 

Continuous Assessment (Non-Credit, Mandatory) 

Test -I 
[20 ] 

Test -II 
[20] 

Test - III 
[20] 

Assignment/ 
Activity 

[20] 

 
Attendance 

[20] 
Remember 10 10 10   

Understand 20 20 20 10  

Apply 20 20 20 10  

Analyse      

Evaluate      

Create      
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23ME201 

Engineering Mechanics 
(Common to Mechanical, Aeronautical, Agriculture, 

Civil, Safety and Fire Engineering) 

L T P C 

3 2 0 4 

Nature of course Engineering Science 
Pre requisites Fundamentals of Physics and Mathematics  

Course Objectives 
The course is intended to 

1. Develop the capacity among students to predict the effect of forces and motion. 

2. Make the students to understand the vector and scalar representation of forces and 

moment and the static equilibrium of particles. 

3. Understand the effect of friction on equilibrium, laws of motion, motion kinematics and 

the interrelationship. 

4. Make the students to understand the properties of surfaces and solids, prediction of 

behavior of particles and rigid bodies under the motion. 

5. Make the students to familiar in laws of friction and applications of friction. 

Course Outcomes 

On successful completion of the course, students will be able to 

COs. 

No. 
Course Outcome 

Bloom's 

Level 

CO 1 Illustrate the Scalar and Vector representation of forces and moments. Understanding 

CO 2 Identify the Equilibrium of rigid bodies.  Apply 

CO 3 Determination of properties of Surfaces and solids. Apply 

CO 4 Calculate dynamic effect of forces exerted in rigid bodies. Apply 

CO 5 Examine the laws of friction and its effects. Apply 

  
   

   

    

   

    

    
     

   

 

   
  

  

  

moment of inertia. 

Course  Contents
Module  –I  Statics of Particles                                                                                                12
Introduction  -  Units  and  Dimensions  -  Laws  of  Mechanics  -  Lami's  theorem,  Parallelogram  and

triangular Law of forces-Vectorial representation of  forces  -  Vector operations of  forces  -  additions,

subtraction, dot product, cross product  -  Coplanar Forces  -  rectangular components  -  Equilibrium

of a particle  -  Forces in space-  Equilibrium of  particle in  a  space  -  principle of transmissibility.

Module  –II  Equilibrium of Rigid Bodies                                                                                 12
Free body diagram  -  Types  of supports  -action and reaction forces  -  stable equilibrium  –  Moments

and  Couples  -  Moment  of  force  about  a  point  and  an  axis  -  Varigon's  theorem  -  Equilibrium  of

Rigid bodies in two  and three  dimensions.

Module–III  Properties of Surfaces and Solids                                                                       12
Centroid  and  centre  of  gravity  of  masses  -  Centroid  of  lines  and  areas  -  Rectangular,  circular,

triangular  areas  by  integration  -  T  section,  I  section,  -  Angle  section,  Hollow  section  by  using

standard  formula  -  Pappus  Theorem  -  Parallel  axis  and  perpendicular  axis  theorem  -Principal
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Mapping of Course Outcomes (COs) with Programme Outcomes (POs) & Programme 

Specific Outcomes (PSOs) 
 

COs 
POs             PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO 1 3 2  1        2 3   

CO 2 3 2  1        2 3   

CO 3 3 2  1        2 3   

CO 4 3 2  1        2 3   

CO 5 3 2  1        2 3   

 3-High 2- Medium 1-Low 

 
Formative assessment 

Bloom’s 
Level 

Assessment Component        Marks Total marks 

Understand   Quiz 5  
15 Apply Tutorial Class / Assignment 5 

 Attendance 5 

 

Module–  IV  Dynamics of Particles                                                                                              12
Displacement,  Velocity  and  acceleration  and  their  relationship  -  Relative  motion  -  Curvilinear

motion  Newton's  laws  of  motion  -  Work  Energy  Equation-  lmpulse  and  Momentum  -  lmpact  of

elastic bodies.

Module  –V  Friction and Elements of Rigid  Body Dynamics                                                    12
Friction force  -  Laws of sliding friction  -  equilibrium analysis of simple systems with sliding friction

wedge  friction-  Rolling  resistance  -Translation  and  Rotation  of  Rigid  Bodies  -  General  Plane

motion of simple rigid bodies  -  cylinder and fly wheel dynamics.

  Total :  60  Periods

Text  Books
1. Rajasekaran,  S.  and  Sankarasubramanian.  G,  'Fundamentals  of  Engineering  17

Mechanics",Vikas Publishing House Pvl. Ltd., New Delhi, 2009.

2. Kumar, K.L., 'Engineering Mechanics", Tata McGraw-Hill Publishing Company, New Delhj,

3rd  Revised Edition, 2008.

Reference  Books
1. Beer, F.P and Johnston Jr. E.R., "Vector Mechanics for Engineers (ln Sl Units):  Statics and 

Dynamics", Tata McGraw-Hill Publishing Company, New Delhi, 8th Edition 2004.
2. Hibbeller, R.C and Ashok Gupta, "Engineering Mechanics: Statics and Dynamics", Pearson 

Education. 11th Edition. 2010.

Online Resources
1. http://nptel.ac.in/courses/122104015/
2. http://nptel.ac in/courses/112103109/
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Summative Assessment 
 

Bloom’s Category 
Internal Assessment Examinations  

Final Examination 
(60) IAE – I   

(5) 
IAE – II 

(10) 
IAE – III 

(10) 

Remember 10 10 10 30 

Understand 20 10 10 30 

Apply 20 30 30 40 

Analyze     

Evaluate     

Create     
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23ME202 
MECHANICAL ENGINEERING PRACTICES 

LABORATORY 
L T P C 
0 0 2 1 

Nature of Course Engineering Sciences 

Prerequisites Fundamentals of Science 

 

Course Objectives 

The course is intended to 

1. To practice butt joints, lap joints, and T-joints by metal arc welding. 
2. To fabricate models using sheet metal  
3. To make joints using carpentry tools. 
4. To provide hands-on training in drilling practice 
5. To build pipeline as per location and functional requirements. 

Course Outcomes 

On successful completion of the course, the students will be able to 

CO. No Course Outcome Bloom's Level 

CO 1  Experiment with arc welding equipment to join the structures Apply 

CO 2  Make the models using sheet metal Apply 

CO 3  Fabricate joints in carpentry components Apply 

CO 4  Construct the methods of a drilling operation Apply 

CO 5  Carry out basic types of pipe connections including plumbing works Apply 

 

List of Exercises 

S.No Exercises CO Mapping RBT Level 

Welding 
1 Lab Joint Using Arc Welding   
2 Butt Joint Using Arc Welding   
3 Tee Joint Using Arc Welding   

Sheet Metal 
4 Fabrication of Tray Using Sheet Metal   
5 Fabrication of Cone Using Sheet Metal   

Carpentry 
6 Cross Lab Joint Using Wood   
7 Tee Lab Joint Using Wood   
8 Dove-Tail Joint Using Wood   

Special Machines 
9 Drilling of Hole in The Given Work Piece   

Plumbing 
10 External Thread Cutting   
11 Domestic Water Pipe Line Connection.   
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Mapping of Course Outcomes (COs) with Programme Outcomes (POs) Programme 
Specific Outcomes (PSOs) 

COs 
POs PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO 1    3         2 2   

CO 2    3         2 2   

CO 3    3         2 2   

CO 4    3         2 2   

CO 5    3         2 2   

 3-High  2-Medium  1-Low  

 

 

 

Summative Assessment based on continuous and Final Examination 

Bloom’s Category 
Rubrics-based continuous assessment 

[ 60 Marks] 
Final Examination 

[40 Marks] 

Remember   

Understand 30 20 

Apply 30 20 

Analyse   

Evaluate   

Create   
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23ME301 Engineering Thermodynamics 
L T P C 

3 1 0 4 

Nature of course  Professional Core 
Pre requisites Engineering Mathematics and Physics 
 

Course Objectives  
The course is intended to 

1. Acquire knowledge on thermodynamic systems, properties, laws of thermodynamics, 
entropy. 

2. Examine different thermal systems using the first and second laws of 
thermodynamics. 

3. Improve your ability to solve thermodynamic system problems utilizing a variety of 
relations. 

4. Study the thermodynamic properties of pure substances and its phase change 
processes. 

5. Identify the ideal and real gases equations of state. 
6. Use thermodynamic relations to estimate the various properties of the gas mixture. 

 

Course Outcomes  

 On successful completion of the course, students will be able to 

CO. No Course Outcome 
Bloom's 

Level 

CO 1 
Explain the thermodynamic properties and Solve the problems 
related to closed and open systems. 

Understand 

CO 2 
Select the second law of thermodynamics and entropy principle to 
various thermodynamic systems. 

Apply 

CO 3 
Use the various thermodynamic relations to available and 
unavailable energy. 

Apply 

CO 4 
Calculate the properties of steam using PV diagrams, H-S 
diagrams and steam power cycle. 

Apply 

CO 5 
Determine the properties of ideal gases, real gases and gas 
mixtures using gas laws. 

Apply 

 

Course Contents 

Module – I Basic Concepts and First Law of Thermodynamics 12 

Basic Concepts: Microscopic and Macroscopic approaches, Thermodynamic systems, 
Control volume, Thermodynamic properties, Processes, Cycle, Thermodynamic equilibrium, 
Quasi-static process, Work and Heat transfer, Displacement work and other modes of work, 
Point and path function, Specific heats, Zeroth law of thermodynamics, First Law of 
Thermodynamics: First law for flow and non flow processes, various modes of energy, 
internal energy and enthalpy, Steady Flow Energy Equation (SFEE), Examples of steady 
flow processes, PMM-1, Limitations of the First Law. 

SEMESTER III 
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Module – II Second Law of Thermodynamics and Entropy 12 
Second law of thermodynamics: Definition of heat engine, heat pump and refrigerator,  
thermal efficiency and COP, Kelvin-Planck and Clausius statements, Equivalence of Kelvin-
Planck and Clausius statements, Reversibility and Irreversibility, Carnot cycle. Entropy: 
Clausius Inequality, Definition of Entropy, Entropy change in reversible and Irreversible 
process, Principle of increase of entropy, Entropy generation in a closed system and open 
system. 
Module – III Availability and Thermodynamic Relations 12 
Availability: Available and unavailable energy, concept of availability, irreversibility, 
Maximum Work in a Reversible Process, Availability applied to Non - Flow and Flow 
Processes. Thermodynamic relations: Helmholtz and Gibbs functions, Maxwell relations, 
Coefficient of volume expansion and isothermal compressibility, T-ds relations, Joule-
Thomson coefficient, Clausius Clapeyron equation. 

Module – IV Properties of Pure Substance and Rankine cycle 12 
Properties of pure substances: Formation of steam and its thermodynamic properties, P-V, 
P-T,T-S and H-S Diagrams for a Pure Substance, Quality and Dryness Fraction, Use of 
Steam Tables and Mollier Chart for thermodynamic Processes, Determination of dryness 
fraction, Application of thermodynamic laws for pure substances, Rankine Cycle: Basic 
Rankine cycle – Rankine cycle with reheating and regeneration. 

Module – V Ideal, Real Gases and Gas Mixtures 12 
Ideal and Real Gases: Definition, Equations of state for ideal and real gases -Vander 
Waal’s equation, Reduced properties-.Compressibility factor, Generalized Compressibility 
Chart and its use. Gas mixtures: Mole Fraction, Mass fraction, Dalton’s Law of partial 

pressure, Equivalent Gas constant and Molecular Internal Energy, Enthalpy, Specific Heats 
and Entropy of Mixture of perfect gases and vapour. 

Total : 60 Periods 

Note: Steam Tables with Mollier Chart and Compressibility Chart shall be supplied during 
Examination. 
 

Text Books 
1. Yunus A. Cengel and Michael A. Boles, Thermodynamics: An Engineering 

Approach, Tata-McGraw Hill Pub, 10th Edition, 2023. 
2. P. K. Nag, Engineering Thermodynamics, Tata-McGraw Hill Pub, 6th Edition, 2017. 

Reference Books 
1. Rajput, Engineering Thermodynamics, Laxmi Publications, 5th Edition,  2010 
2. Gordon J. Van Wylan& Richard E. Sonntagg, Fundamentals of Thermodynamics, 

Wiley Eastern Ltd, 7th Edition, 2009. 
3. Dr.R.Yadav, Fundamentals of Engineering Thermodynamics, Central Publishing 

House, Revised 7th Edition, 2016. 
Additional References 

1. http://nptel.ac.in/courses/112104113/ 
2. http://nptel.ac.in/courses/112108148/ 
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Mapping of Course Outcomes (COs) with Programme Outcomes (POs) Programme 
Specific Outcomes (PSOs) 

 
COs 

POs PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 
CO 1 3 2 1          3   

CO 2 3 2 1          3   

CO 3 3 3 2          2   

CO 4 3 3 2          2   

CO 5 3 3 1          2   

 3 High 2 Medium 1 Low  
 

Formative assessment 

Bloom’s 
Level 

 
Assessment Component 

 
Marks 

Total 
marks 

Remember Quiz 5 

15 Understand/Apply Tutorial Class / Assignment 5 

 Attendance 5 

 

Summative 
Assessment 

Bloom’s Category 

Internal Assessment Examinations 
Final Examination 

(100) IAE – 1 (5) IAE – 2 (10) IAE – 3 (10) 

Remember 20 10 10 20 

Understand 30 10 10 20 

Apply  30 30 60 

Analyze     

Evaluate     

Create     
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23ME302 

Engineering Materials and Metallurgy 
(Common to Aero & Mech) 

L T P C 

3 0 0 3 
Nature of course Professional Core 
Pre requisites Material Physics 

Course Objectives 
The course is intended to 

1. Develop the knowledge on the phase diagram of Iron and Steel. 
2. Transfer knowledge on ferrous and non ferrous alloys. 
3. Give the awareness on Heat treatment of Steels. 
4. Acquire the knowledge on non metallic materials. 
5. Identify the testing methods to determine the properties of materials. 
6. Provide the knowledge on material science and their applications. 

Course Outcomes 
On successful completion of the course, students will be able to 

CO. 
No. 

Course 
Outcome 

Bloom's 
Level 

CO 1 Interpret the phase changes, structures, properties and applications 
of steel and cast iron Understand 

CO 2 Relate the behaviour of Ferrous and Non Ferrous Alloys Understand 
CO 3 Demonstrate the heat treatment process of steels. Understand 

CO 4 Outline the process, structure and applications of Non metallic 
materials and composites. Understand 

CO 5 Prefer the actions of materials under several loading conditions. Apply 
 

Course Contents 
Module –I Alloys and Phase Diagrams 9 

Constitution of alloys – Phase diagrams, Isomorphous, eutectic, eutectoid, peritectic, and 
peritectoid reactions, Iron – Carbon equilibrium diagram. Classification of steels and cast 
Iron. 
Module -II  Ferrous and Nonferrous Alloys  9 

Effect of alloy additions on steel - Stainless and tool steels – HSLA, Maraging steels - Al-Cu 
alloys – precipitation strengthening treatment – Bearing alloys, Mg-alloys, Ni-based super 
alloys and Titanium alloys. 
Module-III Heat Treatment of Steel 9 
Definition – Full annealing, stress relief, recrystallization and spheroidising – normalizing, 
Hardenability-Jominy end quench test - case hardening, carburizing, nitriding and cyaniding 
– Flame and Induction hardening. 

Module-IV Non Metallic Materials 9 
Polymers – types of engineering polymers, Properties and applications of various thermo 
and thermosetting polymers–PE, PP,PVC, ABS, PMMA, PS, Urea and Phenol 
formaldehydes- Engineering Ceramics - Al2O3, SiC, Si3N4 and SIALON –Introduction to 
composite materials. 

Module-V Testing of Materials 9 

Testing of materials under tension, compression and shear loads – Brinel, Rockwell and 
Vickers Hardness tests, Impact test - lzod and Charpy, fatigue and creep tests. Mechanism 
of plastic deformation-slip and twinning. 
  Total : 45 Periods 
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Text Books 
1. Kenneth G.Budinski and Michael K. Budinski, “Engineering Materials”, Prentice Hall 

of India Private Limited, 9th Indian Reprint 2009. 
2. Williams D Callister, “Material Science and Engineering” 2nd edition Wiley India 

Pvt Ltd, Revised Indian Edition 2014. 

Reference Books 
1. Dieter, G.E. ”Mechanical Metallurgy”,3rd Edition McGraw-Hill, 2017. 
2. Raghavan.V, “Materials Science and Engineering”, Prentice Hall of India Pvt. Ltd., 6th 

Edition 2015. 
3. Upadhyay. G.S. and Anish Upadhyay, “Materials Science and Engineering”, Viva 

Books Pvt. Ltd., New Delhi, 9th Edition, 2013. 
Additional / Web References 

1.  https://nptel.ac.in/courses/112/108/112108150/# 
2. http://www.issp.ac.ru/ebooks/books/open/Materials_Science_and_Technology.pdf 

 
Mapping of Course Outcomes (COs) with Programme Outcomes (POs) Programme 

Specific Outcomes (PSOs) 
 

COs 
POs PSO

s 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 
CO 1 3 2 2          2 2  

CO 2 3 2 2          2 2  

CO 3 3 2 2          2 2  

CO 4 3 2 2          2 2  

CO 5 3 2 2          2 2  

 3 High 2 Medium 1 Low  
 

Formative assessment 

Bloom’s 
Level 

 
Assessment Component 

 
Marks Total marks 

Remember Quiz 5  
15 Understand Assignment 5 

 Attendance 5 
 

Summative Assessment 
 

Bloom’s Category 

Internal Assessment 
Examinations 

Final Examination 

(60) IAE – I 
(5) 

IAE – II  
(10) 

IAE – III 
 (10) 

Remember 10 10 10 20 

Understand 40 40 20 60 

Apply   20 20 

Analyze     

Evaluate     

Create     

 

http://www.issp.ac.ru/ebooks/books/open/Materials_Science_and_Technology.pdf
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20ME303 

 
Fluid Mechanics and Machinery 

L T P C 

3 0 0 3 

Nature of course Professional Core 
Pre requisites Engineering mechanics 

 

Course Objectives 
The course is intended to 

1. Know the properties of fluids and concept of control volume. 
2. Learn the conservation laws of flow through pipes. 
3. Understand the importance of dimensional analysis 
4. Understand the importance of various types of flow in pumps. 
5. Understand the importance of various types of flow in turbines. 

 
Course Outcomes 
On successful completion of the course, students will be able to 

CO. No Course Outcome 
Bloom's 

Level 
CO 1 Identify the fluid properties and measure the flow characteristics Apply 
CO 2 Evaluate the loss of energy in flow through pipes Evaluate 
CO 3 Model the relationships for the flow parameters of fluids. Apply 
CO 4 Examine the performance of pumps for a given application Analyse 

CO 5 Select suitable turbine for given application and evaluate the operating 
characteristics Apply 

 
 

 
   

   
 

   

 
    

   

  9 

Need for dimensional analysis – methods of dimensional analysis – Similitude –types of similitude - 
Dimensionless parameters- application of dimensionless parameters – Model analysis. 

  9 
    

     
 

   

   
   

   
   

Passed in Board of Studies Meeting                 Passed in Academic Council Meeting

Course Contents
Module  –I      Fluid Properties and Flow Characteristics                                                               9

Units and dimensions-  Properties of fluids, Flow characteristics  –  concept of control volume  -
application of continuity equation, energy equation and momentum equation.

Module  –II  Flow Through Circular Conduits                                                                              9

Hydraulic and energy gradient  -  Laminar flow through circular conduits and circular annuliBoundary
layer  concepts  –  Darcy  Weisbach  equation  –friction  factor-  Moody  diagram-  commercial  pipes-
minor losses  –  Flow through pipes in series and  parallel.

Module  –III Dimensional Analysis

Module  –IV Pumps
Impact of jets  -  Euler‟s equation  -  Theory of roto-dynamic machines  –  various efficiencies–  velocity
components at entry and exit of the rotor-  velocity triangles  -  pumps–  working principle  -  work done-
performance curves.

Module  –V  Turbines                                                                                                                     9

Classification  of  turbines  –  heads  and  efficiencies  –  velocity  triangles.  working  principles  -  work
done by water on the runner  –  draft tube. Specific speed  -  unit quantities  –  performance curves for
turbines  –  governing of  turbines.

Total : 45 Periods
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Text Books 

1. Modi P.N. and Seth, S.M. "Hydraulics and Fluid Mechanics", Standard Book House, New 
Delhi, 22nd edition, 2019. 

2. Kumar K. L., "Engineering Fluid Mechanics", Tata-McGraw Hill , 4th Edition, 2017. 

Reference Books 
1. Graebel. W.P, "Engineering Fluid Mechanics", Taylor & Francis, Indian Reprint, 2011 
2. Robert W.Fox, Alan T. McDonald, Philip J.Pritchard, “Fluid Mechanics and Machinery”, 

2011. 
3. Streeter, V. L. and Wylie E. B., "Fluid Mechanics", McGraw Hill Publishing Co.,9th edition 

2017 
 

Additional / Web References 
1. http://www.efluids.com/ 
2. https://www.quora.com/What-is-fluid-machines 
3. https://nptel.ac.in/courses/112104117/ 

 
Mapping of Course Outcomes (COs) with Programme Outcomes (POs) Programme Specific 

Outcomes (PSOs) 
 

Cos 
POs PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO 1 3 2 3          1 2  

CO 2 3 2 3          1 2  

CO 3 3 2 3          1 2  

CO 4 3 3 2          1 2  

CO 5 3 2 3          1 2  

 3 High 2 Medium 1 Low  

 
Formative assessment 

Bloom’s 
Level 

 
Assessment Component 

 
Marks 

Total marks 

Understand Online Quiz 5  

15 Apply Tutorial Class / Assignment 5 
 Attendance 5 

 
 

Summative Assessment 
 

Bloom’s Category 

Internal Assessment Examinations 
Final Examination 

(60) 
 
 

 
 

IAE – III 
(10) 

Remember     

Understand 20 20 20 40 

Apply 30 30 30 60 

Analyze     

Evaluate     

Create     

IAE – I
   (5)

IAE – II
  (10)

Passed in Board of Studies Meeting                        Passed in Academic Council Meeting

http://www.efluids.com/
http://www.quora.com/What-is-fluid-machines


B.E. Mechanical Engineering (R-2023) 
 

Passed in the Board of Studies                                                                           Approved in Academic Council 
 

 
23ME305 Manufacturing Technology-I 

L T P C 

3 0 2 4 

Nature of course Professional Core 
Pre-requisites Fundamentals of Mechanical Engineering 

 
Course Objectives: 
The course is intended to  

1. Describe the various aspects of different manufacturing techniques and casting 
methods 

2. Developing a broad knowledge of welding methods for making various joints 
using different techniques. 

3. Demonstrate the metal forming processes such as Hot and Cold Working, 
Rolling, Forging, Extrusion, and Drawing. 

4. Acquire knowledge about the tools, equipment, machinery, and operations 
required for these metal forming processes. 

5. Developing the basic concepts of plastic components in manufacturing processes.  
6. Understand and compare the functions and applications of different 

manufacturing technology process tools. 

Course Outcomes: 

On successful completion of the course, students will be able to  

CO. No. Course Outcome Bloom's Level 

CO 1 Choose different metal casting processes, associated defects, 
merits and demerits. 

Understand 

CO 2 Categories and select appropriate different metal joining 
processes using various techniques. 

Understand 

CO 3 Identify various hot-working and cold-working methods of metals. Understand 
CO 4 Design various sheet metal-making processes. Apply 
CO 5 Organize various methods of manufacturing plastic components. Apply 

 
Course Contents 

Module– I Metal Casting Processes 9 

Principles of special casting processes; advantages and applications of metal casting, patterns, 
pattern making, pattern materials, pattern types, pattern allowances, and mold materials. Sand 
Casting, Molding machines – Melting furnaces, shell molding, investment casting, pressure die 
casting, centrifugal casting, CO2 process, stir casting, Defects in Sand casting process 
remedies.  

Module– II Metal Joining Processes 9 

Introduction: Gas tungsten arc welding, Gas metal Arc welding, submerged arc welding, 
resistance welding, plasma arc welding, thermit welding, friction stir welding, brazing and 
soldering, Welding defects – inspection & remedies – Adhesive bonding.  
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Module– III Metal Forming Process 9 

Hot working and cold working of metals – Forging processes – Open, impression and closed 
die forging Types of Rolling, Defects in rolled parts – Principle of rod and wire drawing – Tube 
drawing Principles of Extrusion – Types – Hot and Cold extrusion.   
Module– IV Sheet Metal Processes 9 
Sheet metal forming methods – Bending Operation, Shearing, Bending, Blanking, Stretch 
Forming, Deep Forming. Spinning. High-velocity forming, Explosive forming, Electro-hydraulic 
forming - magnetic pulse forming, pneumatic and mechanical high velocity forming.  
Module– V Manufacture of Plastic Components   9 

Types and characteristics of plastics – Molding of thermoplastics & Thermosetting polymers– 
working principles and typical applications – introduction to blow molding, Rotational molding, 
Film blowing, injection molding, extrusion, Thermoforming, bonding of thermoplastics.  

Total: 45 Periods 

 Laboratory Component: 

S.No. Name of the Experiment 
CO 

Mapping 
RBT 

1 Preparation of greensand mold for solid pattern CO1 Apply 

2 Preparation of greensand mould for split pattern CO1 Apply 

3 Joining of Lap Joint Using Arc Welding CO2 Apply 

4 Joining of Butt Joint Using Arc Welding CO2 Apply 

5 Joining of Tee Joint Using Arc Welding CO2 Apply 

6 Cold forming of round shape to square CO3 Apply 

7 Cold forming of round shape to hexagon CO3 Apply 

8 Preparation of Tray Using Sheet Metal CO4 Apply 

9 Preparation of Funnel Using Sheet Metal CO4 Apply 

10 
Basic Connection Involving PVC / GI Pipes and Pipe 
Fittings 

CO5 Apply 

11 Joining process of T-Joint in plastics  CO5 Apply  

Total: 30 Periods 
Text Books 
1. P.N .Rao Manufacturing Technology Volume 1 Mc Graw hill Education 5th edition, 

2018.  
2. Kalpakjian. S, “Manufacturing Engineering and Technology”, Pearson Education 

India,4th Edition, 2013. 

Reference Books 
1. Hajra Choudhury S.K, Hajra Choundhury A.K, and Nirjhar Roy, “Elements of 

Workshop Technology”, Vol. 1, 2017 2.  
2. HMT, “Production Technology”, “McGraw Hill Education”, 2017.  
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3. Rajput.R.K, “A Textbook of Manufacturing Technology”, 2nd ed., Laxmi Publications (P) 
Ltd, 2016 

Additional / Web References 
1. https://nptel.ac.in/courses/112107145/17  
2. https://nptel.ac.in/courses/112107083/ 

 
Mapping of Course Outcomes (COs) with Programme Outcomes (POs) Programme 

Specific Outcomes (PSOs) 

 
COs 

POs PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO 1 3 3 2          1 2  

CO 2 3 3 2          1 2  

CO 3 3 3 2          1 2  

CO 4 3 3 2          1 2  

CO 5 3 3 2          1 2  

 3 High 2 Medium 1 Low  
 

 

Formative assessment 
Bloom’s     Level Assessment Component Marks Total marks 

Remember Quiz 5  
15 Understand 

Tutorial Class / Assignment 5 
Apply 

 Attendance 5 
 

  
Summative Assessment 

 

Bloom’s Category 

Internal Assessment 
Examinations 

Final  

Examination          

(100) IAE – I (5) IAE – II (10) IAE – III (10) 

Remember 10 10 10 20 

Understand 30 30 30 60 

Apply 10 10 10 20 

Analyze     

Evaluate     

Create     

 

 
 

https://nptel.ac.in/courses/112107145/17
https://nptel.ac.in/courses/112107083/
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 Computer Aided Machine Drawing Laboratory 
L T P C 

0 0 2 1 

Nature of course  Professional Core (PC) 
Pre requisites Engineering Drawing 
 

Course Objectives  
The course is intended to 

1. Apply the Indian Standards and practice thread forms, fasteners, keys, joints, and couplings 
to impart knowledge 

2. Visualize the machine components drawing leading to the preparation of Assembly drawings 
manually and using CAD with Geometric Dimensioning and Tolerancing (GD&T). 

3. Experiment with the basic principles associated with CAD and demonstrate common drafting 
techniques and shortcuts used by professionals. 

4. Utilize the advancements of CAD and their capabilities that can be used to increase the 
productivity. 

5. Suggest information about the CAD in the industry and use its resources. 
6. Prepare part and assembly drawings, bill of material of machine components and values 

using CAD Software. 

Course Outcomes  
 On successful completion of the course, students will be able to 

CO. No Course Outcome 
Bloom's 

Level 

CO1 
Develop the draft of components such as flange couplings and screw 
jacks, adhering to industry standards and conventions, and including 
detailed annotations and dimensioning. 

Apply 

CO2 Construct 2D drawings of mechanical components such as plumber 
blocks and universal joints. Apply 

CO3 Draft sleeve and cotter joints as per industry standards and conventions 
including detailed annotations, dimensioning. Apply 

CO4 Demonstrate a clear understanding of the design principles and 
mechanical functions of the knuckle joints component. Apply 

CO5 Apply industry standards and conventions in drafting crossheads 
including detailed manufacturing and professional communication. Apply 

CO6 Interpret and create detailed and precise technical drawings of 
mechanical components stuffing boxes and connecting rods  Apply 

Introduction to GD&T- Size (S)- Form (F)- Datums Control- Location (L)- Orientation (O)- Material 
Modifiers- Profile Tolerances- Runout Tolerances- Outcast Symbols to Avoid Concentricity, 
Symmetry 

Geometric Modeling And Assembly 

S.no Particulars CO’s Blooms Taxonomy  

Study Study of AutoCAD CO1 Understand 

1.  2D Drafting of Flange Coupling CO1 Apply 

2.  2D Drafting of Screw Jack CO1 Apply 

3.  2D Drafting of Plumber Block CO2 Apply 

4.  2D Drafting of Universal Joint CO2 Apply 

5.  2D Drafting of Sleeve and Cotter Joint CO3 Apply 

6.  2D Drafting of Knuckle Joint CO4 Apply 

23ME305
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7.  2D Drafting of Cross Head CO5 Apply 

8.  2D Drafting of Stuffing Box CO6 Apply 

9.  2D Drafting of Connection Rod CO6 Apply 

Total : 30 Periods 

 
 
Text Books 

1. Gopalakrishna K.R., “Machine Drawing”, 22nd Edition, Subhas Stores Books Corner, 
Bangalore, 2013 
 

Reference Books 
1. N. D. Bhatt and V.M. Panchal, “Machine Drawing”, 50th Edition, Charotar Publishers, 2014. 
2. Junnarkar, N.D., “Machine Drawing”, 1st Edition, Pearson Education, 2004. 
3.  N. Siddeshwar, P. Kanniah, V.V.S. Sastri, ”Machine Drawing” , published by Tata 

McGrawHill,2006 
 

Mapping of Course Outcomes (COs) with Programme Outcomes (POs) Programme Specific 
Outcomes (PSOs) 

 
COs 

POs PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO 1 3  3 1 3     2   3 1  

CO 2 3  3 1 3     2   3 1  

CO 3 3  3 1 3     2   3 1  

CO 4 3  3 1 3     2   3 1  

CO 5 3  3 1 3     2   3 1  

CO 6 3  3 1 3     2   3 1  

 3 High 2 Medium 1 Low  

 

Assessment based on Continuous and Final Examination 

Bloom’s Level 

 
  

 
 

 

 

  

 
 

 

Remember    

Understand 40 40 40 

Apply 60 60 60 

Analyze    

Evaluate    

Create    

 

Continuous Assessment (60 marks)
  (Attendance – 5 marks)
  Final 

Examination
[40 marks]

Rubric based 
Continuous 

Assessment

[30 marks]

Model 
Examination 
[25 marks]
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Strength of Materials and Fluid Mechanics 

Laboratory 
L T P C 
0 0 2 1 

Nature of course  Professional core  

Pre requisites  
Strength of Materials and Fluid Mechanics, Engineering materials and 
metallurgy  

Course Objectives: 

The course is intended to  

1. Learn the principles in Fluid Mechanics theory by performing experiments in lab. 

2. Study the mechanical properties of materials when subjected to different types of loading. 

3. Know the principles studied in Fluid Mechanics theory by performing experiments in lab. 

4. Experiment the fundamental principles of mechanics of materials (strength of materials) 

5. Measure mechanical properties of deformable bodies.  

Course Outcomes  

On successful completion of the course, students will be able to 

CO. No Course Outcome 
Bloom's 

Level 

CO 1 Select the measurement equipment’s for flow measurement. Apply 

CO 2 Examine the performance of different fluid machineries. Apply 

CO3 Experiment with Tensile and double shear tests Apply 

CO4 Utilize torsion and Impact tests. Apply 

CO5 Make use of Hardness and Deflection tests. Apply 

 

S.No. Fluid Mechanics - List of Experiments 
CO 

Mapping 
Bloom’s 

Level 

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

CO 1 Apply 

2 Calculation of the rate of flow using Rota meter  CO 1 Apply 

3 
Conduct experiments and drawing the characteristic 
curves of Gear pump. 

CO 1 Apply 

4 
Conducting experiments and drawing the 
characteristic curves of centrifugal pump / submergible 
pump  

CO 2 Apply 

5 
theConducting experiments and drawing

characteristic curves of reciprocating pump  
CO 2 Apply 

6 
thedrawingConducting experiments and

characteristic curves of Pelton wheel.  
CO 2 Apply 
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Total : 30 Periods  

S.No. Strength of Materials - List of Experiments 
CO 

Mapping 
Bloom’s 

Level 
1. Tension test on a mild steel rod  CO3 Apply 

2. Double shear test on Mild steel and Aluminium rods  CO3 Apply 

3. Torsion test on mild steel rod  CO4 Apply 

4. Impact test on metal specimen  CO4 Apply 

5. 
Hardness test on metals - Brinnell and Rockwell 

Hardness Number  
CO5 Apply 

6. Deflection test on beams  CO5 Apply 

Total : 30 Periods  

 

Mapping of Course Outcomes (COs) with Programme Outcomes (POs) Programme 

Specific  Outcomes (PSOs) 

COs 
POs PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO 1  3 2  3         1 2  

CO 2 3 2  3         1 2  

CO 3 3 2  3         1 2  

CO 4 3 2  3         1 2  

CO 5 3 2  3         1 2  

3 High 2 Medium 1 Low 

 

Assessment based on Continuous and Final Examination  

Bloom’s Level 

 
  

 
 

 
 

Remember    
Understand 40 40 40 

Apply 60 60 60 
Analyze    
Evaluate    
Create    

 

Continuous Assessment (60 marks)
  (Attendance – 5 marks)

Rubric based Continuous 
Assessment
[30 marks]

Model Examination
  [25 marks]

Final Examination
  [40 marks]









23ME402 Thermal Engineering 
L T P C 

3 0 0 3 

Nature of course Professional Core 

Prerequisites Engineering Thermodynamics 

Course Objectives 
The course is intended to 
1. Use the concepts, laws, and methodologies from the first course in 

thermodynamics into the analysis of cyclic processes 
2. Construct the various parts of IC engines in thermal applications.  
3. Select the steam boilers, their mountings and accessories according to its 

working principle.  
4. Justify the shape of nozzles based on the required performance in the steam 

turbines. 
5. Compare the vapour compression and vapour absorption refrigeration 

systems. 
6. Integrate the thermodynamic and psychometric processes in the air 

conditioning systems. 
 

Course Outcomes 
On successful completion of the course, students will be able to 

CO. No. Course Outcome 
Bloom's 

Level 

CO 1 
Implement the thermodynamic concepts to different air standard 
cycles and solve problems. Apply 

CO 2 
Demonstrate the I.C. engine components, actual and theoretical P-
V diagram, valve and port timing diagram of two-stroke and four-
stroke engines. 

Apply 

CO 3 
Select the low and high-pressure boilers and its mountings based 
on its construction and operation. Apply 

CO 4 
Compare the impulse and reaction turbines based on the shapes 
and functions of the steam nozzle. 

Analyse 

CO 5 
Differentiate the operation and principle of thermal cooling systems 
used in refrigeration and air-conditioning systems. 

Analyse 

 
Course Contents 
Module-I Gas Power Cycles 9 
Introduction - Air Standard Cycles – Assumptions, Otto, Diesel, Dual, and Brayton – 
Cycle Performance Analysis and Comparisons. 

Module-II Internal Combustion Engines  9 
IC engine Classification, components, and functions. P-V diagram - Valve and port 
timing diagram, Two-stroke, and four-stroke engines - Petrol and diesel engine – 
Ignition, Fuel injection system, Cooling systems  

Module-III Steam Boilers  9 
Classification of steam boilers - Difference between fire tube and water tube, low 
pressure and high-pressure boilers - super-critical boiler - Boiler mountings and 
accessories  
 

SEMESTER IV 
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Module-IV Steam Nozzles and Steam Turbines  9 
Nozzles and their shapes, Friction in a nozzle, Maximum discharge through a nozzle. 
Introduction - Classification of steam turbines, compounding. 

Module-V Refrigeration and Air Conditioning systems 9 
Refrigeration systems - Vapour compression, vapour absorption system- Comparison 
- Simple air-conditioning cycle- working principle of the air-conditioning system.  

Total: 45 Periods 
Text Books 

1. Arora.C.P, “Refrigeration and Air conditioning”, McGraw Hill publication, 4th edition, 
2021  

2. R.S.Khurmi and J.K.Guptha, “Thermal Engineering”, 15th Edition, S.Chand publisher, 
2013 

Reference Books 
1. Rajput, “Thermal Engineering”, Laxmi Publications, 10th edition, 2018 
2. C.P.Kothandaraman, S.Domkundwar and A.V.Domkundwar, “A course in Thermal 

Engineering”, Dhanpat Rai & Sons, 2014. 
3. Rudramoorthy R, “Thermal Engineering”, Tata McGraw-Hill, New Delhi, 2003. 

Additional References: 
1. https://ocw.mit.edu/courses/mechanical-engineering/ 
2. http://nptel.ac.in/courses/112104033/ 

 
Mapping of Course Outcomes (COs) with Programme Outcomes (POs) 

Programme Specific Outcomes (PSOs) 

 
COs 

POs PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO 1 2 3 2          2 3  

CO 2 2 3 2 
         2 3 

 

CO 3 2 3 2 
         2 3 

 

CO 4 2 3 2 
         2 3 

 

CO 5 2 3 2          2 3  

 3 High 2 Medium 1 Low  
 

Formative assessment 

Bloom’s 
Level 

 
Assessment Component 

 
Marks Total marks 

Understand Online Quiz 5 

 
15 

Apply Tutorial Class / Assignment 5 

 Attendance 5 
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Summative Assessment 

 
Bloom’s Category 

Internal Assessment Examinations Final Examination 
(100) IAE – I (5) IAE – II (10) IAE – III (10) 

Remember     

Understand 20 20 20 40 
Apply 30 30 30 60 

Analyze     

Evaluate     
Create     
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23ME403 Manufacturing Technology - II 
L T P C 
3 0 0 3 

Nature of Course Professional Core 

Pre requisites Manufacturing Technology-I 

Course Objectives 

The course is intended to 

1. List and outline the various metal removal processes. 
2. Gain knowledge on various operations of lathe machine. 
3. Demonstrate the process of making special components using special purpose machines. 
4. Expose the students to various advanced super finishing processes. 
5. Recognize the basic concept and various types of  broaching machines 
6. Examine the basic concepts of rapid prototyping and tooling technology and its applications. 

Course Outcomes 

On successful completion of the course the students will be able to 

CO.No Course Outcome Bloom's Level 

CO 1  Recall  the mechanism of material removal processes  Understand 

CO 2  Demonstrate the Constructional and operational features of special 
purpose machines.  Remember 

CO 3  Identify the operational features of advanced super finishing 
Processes and Broaching machines Apply 

CO 4  Describe the types of computer numerical control machines and 
Basic concepts of CAD/CAM technology. 

Apply 
 

CO 5  Apply the appropriate tooling for rapid prototyping process 
Apply 

 
 

Course Contents 

Module – I Theory of metal cutting 
9 

 
Types of metal cutting processes: Mechanics of chip formation, single point cutting tool, forces in 
machining, Types of chip, cutting tools– nomenclature, orthogonal metal cutting, thermal aspects, 
cutting tool materials, tool wear, tool life, surface finish, cutting fluids and Machinability. 
Module – II  Special Purpose Machines 9 
Shaper — Types of operations. Drilling Machine, reaming, boring, Tapping. Milling operations-
types of milling cutter. Gear cutting — forming and generation principle and construction of gear 
milling, hobbing and gear shaping processes –finishing of gears. 
Module – III  Advanced Super finishing Technology  9 
Abrasive processes: grinding wheel — specifications and selection, types of grinding process– 
cylindrical grinding, surface grinding, centreless grinding and internal grinding- Typical applications. 
Introduction, Lapping, Horning, Buffing, Barrel Tumbling, Burnishing, Powder coating, Polishing. 
Broaching machines: broach construction — push, pull, surface and continuous broaching 
machines 
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Module – IV  Computer Numerical Controlled Machines 9 
Numerical Control (NC) machine tools — CNC types, constructional details, special features, 
machining centre, part programming fundamentals CNC — manual part programming. Basic 
concepts of CAD/CAM and their Integration Tools 
Module – V Rapid prototyping and Tooling 9 
Introduction to Rapid Prototyping & Rapid Tooling, Green manufacturing. Challenges to 
manufacturing technology- evolution of precision in manufacturing, tooling and current scenario, 
requirements and applications 

Total : 45 Periods 
Text Books 

1. Hajra Choudhury, “Elements of Workshop Technology”, Vol.II., Media Promoters 
2014 

2. SeropeKalpakjian and Steven R. Schmid, “Manufacturing Engineering and Technology”, 
Pearson publication, Singapure, 4th edition, 2014. 

3. Rao. P.N “Manufacturing Technology - Metal Cutting and Machine Tools", Tata McGraw-Hill, 
New Delhi, 4thEdition, 2018.  

 

Reference Books 

1. R.K. Jain, “Production Technology” Khanna Publishers, New Delhi, 2015. 
2. Rajput, R.K., “A Textbook of Manufacturing Technology”, Laxmi publications Ltd, New Delhi, 

2nd edition, 2017. 
3. Rapid prototyping: Principles and applications, second edition, Chua C.K., LeongK.F., and Lim 

C.S., World Scientific Publishers, 2003. 
 

Additional References 
1. https://nptel.ac.in/courses/112/105/112105126/ 
2. https://nptel.ac.in/courses/112/104/112104204/ 
3. https://nptel.ac.in/noc/courses/noc17/SEM1/noc17-me03/ 

Mapping of Course Outcomes (CO’s) with Programme Outcomes (PO’s) and  
ProgrammeSpecific Outcomes (PSO’s) 

COs 
PO’s PSO’s 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO 1  3 1 1   1 1 1     1 3 

CO 2  3 1 1   1 1 1     1 3 

CO 3  3 1 1   1 1 1     1 3 

CO 4  3 1 1   1 1 1     1 3 

CO 5  3 1 1   1 1 1     1 3 

 3-High  2-Medium  1- Low   
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Formative Assessment 

Blooms Taxonomy Assessment Component Marks Total marks 

Remember Quiz  5 

15 
Understand 

Tutorial class / Assignment  5 
Apply 

 Attendance 5 

 

Summative Assessment 

Bloom’s Category 

Internal Assessment Examinations (IAE) 
(40) 

Final 
Examinations (FE) 

IAE – I (5) IAE – II (10) IAE – III (10) (100) 

Remember  20 10 10 20 

Understand  20 20 10 20 

Apply  10 20 30 60 

Analyse      

Evaluate      

Create      
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23ME401 Strength of Materials 
L T P C 
3 0 0 3 

Nature of course Engineering Sciences 

Pre requisites Engineering Mechanics 

 
Course Objectives 
The course is intended to 

1. Understand the concepts of stress, strain, principal stresses and principal planes. 

2. To provide knowledge about stress structures subjected to axial and thermal loads. 

3. Study the stresses and deformations induced in thin and thick shells. 

4. Study the concept of shear force and bending moment due to external loads in determinate 

beams and their effect on stresses. 

5. Know the slopes and deflections in determinate beams by various methods. 

6. Learn the stresses and deformation in circular shafts and helical spring due to torsion. 

Course Outcomes 
On successful completion of the course, students will be able to 

CO. No. Course Outcome 
Bloom's 

Level 

CO 1 
Solve the concepts of stress and strain in simple and compound bars with 

the importance of principal stresses and principal planes. Apply 

CO 2 
Examine thin and thick shells for the applied internal and external 
pressure 

Apply 

CO 3 
Develop the load transferring mechanism in beams and stress distribution 
due to shear force and bending moment Apply 

CO 4 Construct the slope and deflection in beams using different methods Apply 

CO 5 
Apply basic equation of simple torsion in designing of shafts and helical 

Spring Apply 

 
Course Contents 
Module –I Stress, Strain and Deformation of Solids 12 
Rigid bodies and deformable solids – Tension, Compression and Shear Stresses – Deformation of 

simple and compound bars–Thermal stresses–Elastic constants–Volumetric strains–Stresses on 

inclined planes – principal stresses and principal planes. 

Module –II Thin Cylinders, Spheres and Thick Cylinders 12 
Stresses in thin cylindrical shell due to internal pressure circumferential and longitudinal stresses 

and deformation in thin and thick cylinders–spherical shells subjected to internal pressure– 

Deformation in spherical shells–Lame‟s theorem. 

Module –III Transverse Loading on Beams and Stresses in Beam 12 
Beams–types transverse loading on beams–Shear force and bending moment in beams– 

Theory of simple bending– bending stress distribution – Load carrying capacity – Proportioning of 

sections – Shear stress distribution. 

Module –IV Deflection of Beams and Columns 12 
Slope and Deflection of cantilever and simply supported beams by Double integration method and    

Macaulay''s method. Theory of Columns - Slenderness ratio, End Conditions, Equivalent length, Euler 

and Rankine''s formulae. 

Module –V Torsion & Springs 12 
Torsion formulation, stresses and deformation in circular and hollows shafts–Stepped shafts– 

Deflection in shafts fixed at the both ends–Stresses in helical springs–Deflection of helical 

springs. 
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Text Books 
1. Ferdinand P Been, Russell Johnson,J.r. and John J.Dewole "Mechanics of Materials", Tata 

McGraw Hill Publishing „co. Ltd., New Delhi, 8th edition, 2020. 

2. Bansal,R.K., "Strength of Materials", Laxmi Publications (P) Ltd.,6thedition, 2018. 

Reference Books 
 

1. R. S.Khurmi, N. Khurmi “Strength of Materials”, S.Chand & Co., Ram Nagar, New Delhi, 
26th edition, 2018. 

2. Hibbeler, R.C., "Mechanics of Materials ", 9th edition, 2013 
3. Subramanian R., "Strength  of  Materials", Oxford University Press, 3rd edition, 2016 

Additional References: 
1. nptel.ac.in/courses/Web course contents/.../strength%20of%20materials/homepage.htm 
2. http://em2.yolasite.com/ 

 

MappingofCourseOutcomes(COs)withProgrammeOutcomes(POs)ProgrammeSpecific 
Outcomes(PSOs) 

 
COs 

POs PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO 1 3 3 3 1         2 1  

CO 2 3 3 3 1 
        

2 1 
 

CO 3 3 3 3 1 
        

2 1 
 

CO 4 3 3 3 1 
        

2 1 
 

CO 5 3 3 3 1         2 1  

 3 High 2 Medium 1 Low  

 
 

Formative assessment 

Bloom’s 
Level Assessment Component Marks 

Totalmarks 

Remember Online Quiz 5 
 

15 Understand Tutorial 5 

 Assignment 5 

Summative 
Assessment 

 

 
Bloom’s Category 

Internal Assessment Examinations Final Examination 

(60) 
IAE–I  
   (5) 

IAE–II    
(10) 

IAE–III  
(10) 

Remember     

Understand 20 20 20 40 

Apply 30 30 30 60 

Analyze     

Evaluate     

Create     
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20ME404 

 
Engineering Metrology 

L T P C 

3 0 2 4 

Nature of course Professional Core 
Pre requisites Physics for Mechanical Sciences 

 
Course Objectives 

The course is intended to 

1. Demonstrate the basics of measurement system and experimental errors. 
2. Introduce the linear, angular and optical measuring instruments. 
3. Impart knowledge on fits, tolerances and gauges design. 
4. Determine with surface roughness measurement.  
5. Examine the measurement of Displacement, Stress and Strain, and Force and Torque. 
6. Use the measurement techniques of Pressure, Fluid flow and Temperature. 

 

Course Outcomes 
On successful completion of the course, students will be able to 

 

CO.No Course Outcome 
Bloom's 

Level 

CO1 Identify the fundamentals concepts of Measuring system and Errors in 
Measurement. 

Understand 

CO2 
Apply the principles of linear and angular measurement tools in 

Industrial applications. 
Apply 

CO3 
Demonstrate the working procedure of Laser Interferometer and 

Coordinate Measuring Machine (CMM). 
Apply 

CO4 
Discover the techniques of form measurement used for industrial 

Components. 
Apply 

CO5 
Choose the various measuring instruments used to measure the power, 

Flow and temperature. 
Apply 

 
Course Contents 

 
Module – I Basics of Metrology 9 

Introduction to Metrology – Need – Elements – Work piece, Instruments –Terms associated with 

measurement: sensitivity, readability, reliability and repeatability – Errors in Measurements – Types – 

Control – Types of standards. 

Module – II Linear and angular Measurements 9 

Linear Measuring Instruments – Limit gauges – gauge design – terminology –concepts of 

interchangeability and selective assembly – Angular measuring instruments – Bevel protractor 

clinometers angle gauges, spirit levels sine bar – Angle alignment telescope – Autocollimator. 

Module – III Advances in Metrology  9 

Basic concept of lasers Advantages of lasers – laser Interferometers – types – DC and AC Lasers 

interferometer – Applications – Straightness – Alignment. Basic concept of Coordinate Measuring 

Machine (CMM), Machine Vision System. 
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Module – IV Form Measurements 9 

Principles and Methods of straightness measurement, Flatness measurement, Thread measurement, 

gear measurement, surface finish measurement, Roundness measurement –Applications. 

Module – V Measurement of power, flow and temperature 9 

Force, torque, power - mechanical, Pneumatic, Hydraulic and Electrical type. Flow measurement: 

Venturimeter, Orifice meter, rotameter, pitot tube – Temperature:  bimetallic strip, thermocouples, 

electrical resistance thermometer – Reliability and Calibration. 

Total: 45 Periods 

Laboratory Component 
 

S.No. Name of the Experiment CO 

Mapping 
RBT 

1 Calibration of Vernier caliper and screw gauge CO1 Apply 

2 Calibration of Vernier height gauge CO1 Apply 

3 Calibration of depth micrometer and bore gauge CO2 Apply 

4 Measurement of angles using bevel protractor CO2 Apply 

5 Calibration using sine bar CO3 Apply 

6 Measurement of gear parameters CO3 Apply 

7 Measurement of surface finish (machined) CO4 Apply 

8 Measurement of surface finish (polished) CO4 Apply 

9 Measurement of force and torque CO5 Apply 

10 Measurement of temperature CO5 Apply 

 
Total: 30 Periods 

Text Books 

1. Beckwith, Marangoni, Lienhard, “Mechanical Measurements”, Pearson Education, 6th edition 
2020. 

2. Gupta.I.C.,“Engineering Metrology”,  Dhanpatrai Publications, 6th edition 2018. 

Reference Books 
1. Charles Reginald Shotbolt, “Metrology for Engineers”, Cengage Learning 

EMEA, 5th edition1990. 
2. Raghavendra, Krishnamurthy “Engineering Metrology & Measurements”, Oxford university 

press, 2016. 
3. Jain R.K.“Engineering Metrology”, Khanna Publishers, 2021. 

Additional / Web References 

1. https://www.mek.dtu.dk/english/Sections/MPP/Research/Manufacturing-

metrology 

2. https://tint.edu.in/tict-me-dept-laboratories/metrology-measurement-lab.html 

3. http://www.metrology.wat.edu.pl/index.php/links/ 
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Mapping of Course Outcomes (COs) with Programme Outcomes (POs) Programme Specific 
Outcomes (PSOs) 

 
COs 

POs PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 3   2        1 1 3  

CO2 3   2        1 1 3  

CO3 3   2        1 1 3  

CO4 3   2        1 1 3  

CO5 3   2        1 1 3  

 3 High   2 Medium  1 Low  

 
Summative assessment 

 
 
Bloom’s 
Level 

Continuous Assessment 
Final 

Examination 
(Theory) 

[100marks] 

Theory Practical 

IAE –I 
[5] 

IAE –II 
[10] 

IAE –III 
[10] 

Attendance 
[5] 

Rubric based 
CIA 

[20Marks] 
Remember 20 20 10  20 20 

Understand 30 20 20  20 20 

Apply  10 20  40 60 

Analyse       

Evaluate       

Create       
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23ME405 Thermal Engineering Laboratory 
L T P C 

0 0 2 1 

Nature of course  Professional Core 
Prerequisites Engineering Thermodynamics and Thermal Engineering 

 

Course Objectives  
 The course is intended to 

1. Evaluate the various performance tests on IC Engines 
2. Study the value timing and port timing diagram of four-stroke and two-stroke engines 
3. Determine the flash point and fire point of various oils and lubricants. 
4. Analyse the air compressor and blower performance and factors influencing its 

performance 
5. Examine the performance of refrigeration cycle and air conditioning systems. 
6. Use the properties of moist air and its application in air conditioning systems.  

 

Course Outcomes  
 On successful completion of the course, students will be able to 

CO. No Course Outcome 
Bloom's 

Level 
CO 1 Evaluate the various performances of I.C. engines. Apply 

CO 2 
Construct the valve timing and port timing diagram, along with the 
working principle and combustion process of IC engine. 

Apply 

CO 3 Determine the flash point and fire point of various oils and lubricants. Apply 

CO 4 
Explain the working of the air compressor and air blower along with 
factors influencing its performance 

Apply 

CO 5 
Compute the cooling load for air conditioning and COP of refrigeration 
systems. 

Apply 

 

S. No List of Experiments CO 
Mapping 

Revised 
Blooms 

Taxonomy 

1.  Performance test on 4 – stroke Diesel Engine. CO 1 Apply 

2.  Heat balance test on 4 – stroke Diesel Engine. CO 1 Apply 

3.  Retardation test to find Frictional Power of a Diesel 
Engine. CO 1 Apply 

4.  Valve timing diagram of a 4-stroke Diesel Engine CO 2 Apply 

5.  Port timing diagram of a 2-stroke Petrol Engine CO 2 Apply 

6.  Determination of flash point and fire point of various 
oils/lubricants. CO 3 Apply 

7.  Performance test on two stage reciprocating air 
compressor CO 4 Apply 

8.  Viscosity measurement using redwood Viscometer  CO 4 Apply 

9.  Performance test on air conditioning System CO 5 Apply 

10.  Determination of COP of a refrigeration system CO 5 Apply 

 
Total : 30 Periods 

 

Passed in Board of Studies Meeting Passed in Academic Council Meeting



Mapping of Course Outcomes (COs) with Programme Outcomes (POs) Programme Specific 
Outcomes (PSOs) 

 
COs 

POs PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO 1 3 3 3          1 3  

CO 2 3 3 3          1 3  

CO 3 3 3 3        
 

 1 3  

CO 4 3 3 3        
 

 1 3  

CO 5 3 3 3          1 3  

 3 High 2 Medium 1 Low  
 

 

Assessment based on Continuous and Final Examination 

Bloom’s Level 

 
  

 
 

 
 

 
 

 
Remember    
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Apply                  100    100      100 
Analyze    
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Create    
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Continuous Assessment (60 marks)
  (Attendance  –  5 marks)

Rubric based Continuou
Assessment
[30 marks]

Model 
Examinatio
[25 marks]

Final Examination
  [40 marks]



23ME406 Manufacturing Technology Laboratory- II 
L T P C 
3 0 0 3 

Nature of Course Professional Core 

Pre requisites Manufacturing Technology - I 
 

Course Objectives 

The course is intended to 

1. Examine the knowledge on various basic machining operations in special purpose 
Machines and its applications in real life manufacture of components in the industry. 

2. Analyse the objectives and emphasize the importance of manufacturing Sciences in 
the day-to-day life. 

3. Examine the conventional manufacturing processes using lathe and various special 
purpose machines. 

4. Identify the various machine tools and its working principles for various engineering 
applications. 

5. Apply the design of machine tool structures and special features of machine tool 
design. 

 
 Course Outcomes 
 

On successful completion of the course the students will be able to 

CO. No Course Outcome Bloom's Level 

CO 1 Examine the various lathe operations. Apply 

CO 2 Perform the various machining operations in drilling machines. Apply 

CO 3 Choose different machine tools for manufacturing gears. Apply 

CO 4 Utilize different machine tools for surface finishing and tool 
grinding operations. 

Apply 

CO 5 Select a suitable process for making key holes. Apply 
 

S.No List of Exercises 
CO 

Mapping 
Blooms 

Taxonomy 
1 Facing and Step turning in lathe machine. CO1 Apply 
2 Lathe - Taper turning and Thread cutting processes. CO1 Apply 
3 Drilling Machine – Drilling, Reaming processes. CO2 Apply 
4 Drilling Machine – Boring and Tapping processes. CO2 Apply 
5 Contour milling using vertical milling machine. CO3 Apply 
6 Spur and Helical Gear Cutting in milling machine. CO3 Apply 

7 
Grinding components using cylindrical and centerless 
grinding machine. 

CO4 Apply 

8 Grinding of cutting tools using tool and cutter grinder. CO4 Apply 
9 Machining key hole in a slotting machine. CO5 Apply 

10 Machining slot using a shaping machine. CO5 Apply 
Total: 60 Periods 

 
Passed in Board of Studies Meeting Passed in Academic Council Meeting



 
Mapping of Course Outcomes (COs) with Programme Outcomes (POs) Programme 

Specific Outcomes (PSOs) 

COs 
POs PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO 1  3 2 1  2    1 1  1 1 3  

CO 2  3 2 1  2    1 1  1 1 3  

CO 3  3 2 1  2    1 1  1 1 3  

CO 4  3 2 1  2    1 1  1 1 3  

CO 5  3 2 1  2    1 1  1 1 3  

 3-High  2-Medium  1-Low    

 

Summative Assessment 

Bloom’s Level 

 
  

 
 
 

 
 
 

 

 
 

 

Remember     

Understand  20 20 20 

Apply  80 80 80 

Analyse     

Evaluate     

Create     
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Continuous Assessment (60  marks)
  (Attendance  –  5 marks)

Final 
Examinatio
[40 marks]

Rubric base
Continuous 
Assessment
[30 marks]

Model 
Examinatio
[25 marks]
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