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DEPARTMENT OF MECHANICAL ENGINEERING 

 

VISION OF THE DEPARTMENT 

Department of mechanical engineering is committed to prepare graduates, post graduates and 

research scholars by providing them the best outcome based teaching-learning experience and 

scholarship enriched with professional ethics. 

 

MISSION OF THE DEPARTMENT 
 

M-1: Prepare globally acceptable graduates, post graduates and research scholars for their lifelong 

learning in Mechanical Engineering, Maintenance Engineering and Engineering 

Management. 

M-2: Develop futuristic perspective in Research towards Science, Mechanical Engineering 

Maintenance Engineering and Engineering Management. 

M-3: Establish collaborations with Industrial and Research organizations to form strategic and 

meaningful partnerships. 

 

PROGRAM SPECIFIC OUTCOMES (PSOs) 
 

PSO1 Apply modern tools and skills in design and manufacturing to solve real world 

problems. 

PSO2 Apply managerial concepts and principles of management and drive global economic 

growth. 

PSO3 Apply thermal, fluid and materials fundamental knowledge and solve problem 

concerning environmental issues. 

 

PROGRAM EDUCATIONAL OBJECTIVES (PEOS) 

 

PEO1: To apply industrial manufacturing design system tools and necessary skills in the field of 

mechanical engineering in solving problems of the society. 

PEO2: To apply principles of management and managerial concepts to enhance global economic 

growth. 

PEO3: To apply thermal, fluid and materials engineering concepts in solving problems 

concerning environmental pollution and fossil fuel depletion and work towards 

alternatives.  

 

  



 

PROGRAM OUTCOMES (POS)  

 
PO1 Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex 

engineering problems.  

PO2 Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

PO3 Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified needs 

with appropriate consideration for the public health and safety, and the cultural, 

societal, and environmental considerations.  

PO4 Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, 

and synthesis of the information to provide valid conclusions.  

PO5 Modern tool usage: Create, select, and apply appropriate techniques, resources, and 

modern engineering and IT tools including prediction and modeling to complex 

engineering activities with an understanding of the limitations.  

PO6 The engineer and society: Apply reasoning informed by the contextual knowledge to 

assess societal, health, safety, legal and cultural issues and the consequent 

responsibilities relevant to the professional engineering practice.  

PO7 Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate the 

knowledge of, and need for sustainable development.  

PO8 Ethics: Apply ethical principles and commit to professional ethics and responsibilities 

and norms of the engineering practice.  

PO9 Individual and team work: Function effectively as an individual, and as a member or 

leader in diverse teams, and in multidisciplinary settings.  

PO10 Communication: Communicate effectively on complex engineering activities with 

the engineering community and with society at large, such as, being able to 

comprehend and write effective reports and design documentation, make effective 

presentations, and give and receive clear instructions.  

PO11 Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a 

member and leader in a team, to manage projects and in multidisciplinary 

environments.  

PO12 Life-long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of technological 

change. 
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DEPARTMENT OF MECHANICAL ENGINEERING 

 
 Scheme of Teaching and Examination for B.E (Mechanical Engineering) 

 

 
 

 

Semester   Credits 

I 25.0 

II 25.0 

III 27.0 

IV 27.0 

V 27.0 

VI 27.0 

VII 19.0 

VIII 23.0 

Total 200 
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Scheme of Teaching and Examination 
 

B.E Mechanical Engineering  
III Semester  

 

 

 

Sl. 

No. 

Course 

Code 

Course Title Teaching 

Department 

CREDITS Contact 

Hours 

Marks Exam 

duration 

in Hrs. 
L T P TOTAL CIE SEE TOTAL 

1.  
MA310 Numerical Methods 

 

Mathematics 4 0 0 4 4 50 50 100 03 

2.  

ME310 Material Science & 

Metallurgy 

Mechanical 4 0 0 4 4 50 50 100 03 

3.  
ME320 

 

Basic Thermodynamics Mechanical 4 0 0 4 4 50 50 100 03 

4.  

ME330 

 

Kinematics of 

Machines 

Mechanical 4 0 0 4 4 50 50 100 03 

5.  

ME340 Manufacturing Process 

– I 

Mechanical 4 0 0 4 4 50 50 100 03 

6.  

ME35L Computer Aided 

Machine Drawing 

Mechanical  

2 

 

0 

 

4 

4 6 

 

50 50 100 03 

7. 

ME36L 

 

Foundry and Forging 

Laboratory 

 

Mechanical 0 0 3 1.5 3 50 - 50 - 

8. 
ME37L Basic Material Testing 

Laboratory 

Mechanical 0 0 3 1.5 3 50 - 50 - 

9. 

HU310 Constitution of India, 

Professional Ethics & 

Human Rights 

Humanities - - - - 2 50 - 50 - 

TOTAL    27 34 Total 

Marks 

750 - 
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Scheme of Teaching and Examination 
 

B.E Mechanical Engineering  
IV Semester  

 

 

 

 

 

 

 

 

 

 
  

Sl. 

No. 
Course Code 

Course Title  
Teaching 

Department 

CREDITS  

Contact 

Hours  

Marks Exam 

duration 

in Hrs. L T P TOTAL CIE SEE TOTAL 

1.  
MA410 

 

Fourier Series, 

Integral transforms 

and Applications 

Mathematics 

4 0 0 4 4 50 50 100 03 

2.  

ME410 

Dynamics of 

Machines 

Mechanical 

4 0 0 4 4 50 50 100 03 

3.  
ME420 

 

Manufacturing 

Process –II  

Mechanical 

4 0 0 4 4 50 50 100 03 

4.  
ME430 

 

Metrology and 

Measurements 

Mechanical 

4 0 0 4 4 50 50 100 03 

5.  
ME440 

Fluid Mechanics Mechanical 
4 0 0 4 4 50 50 100 03 

6.  

ME450 

Applied 

Thermodynamics 

Mechanical 

4 0 0 4 4 50 50 100 03 

7.  ME46L 

 

Machine shop Mechanical 

 
0 0 3 1.5 3 50 - 50 

- 

8.  

ME47L 

 

Metrology and 

Measurements 

Laboratory 

Mechanical 

0 0 3 1.5 3 50 - 50 

- 

9.  
HU420 

Environmental 

Studies  

Environmental 
- - - - 2 50 - 50 

- 

 

TOTAL 

    

27 

 

32 

 

Total Marks 

 

750 

- 
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Scheme of Teaching and Examination 
 

B.E Mechanical Engineering  
V Semester  

 

LIST OF ELECTIVE I 
 

DESIGN GROUP 

Sub code Subject 

ME561D Theory of Elasticity 

THERMAL GROUP 

ME561T Power plant Engineering 

ME562T Alternate Fuels 

MANAGEMENT GROUP 

ME561M Industrial Engineering 

ME562M Professional Communication and Report Writing 

Sl. 

No. 

Course 

Code Course Title  
Teaching 

Department 

CREDITS  

Contact 

Hours  

Marks Exam 

duration 

in Hrs. L T P TOTAL CIE SEE TOTAL 

1.  ME510 Management and 

Entrepreneurship   

Mechanical 

4 0 0 4 4 50 50 100 03 

2.  ME520 

 

Manufacturing Process 

–III 

Mechanical 

4 0 0 4 4 50 50 100 

03 

3.  ME530 

 

Design of Machine 

Elements-I  

Mechanical 

4 0 0 4 4 50 50 100 

03 

4.  ME540 CAD/CAM Mechanical 
4 0 0 4 4 50 50 100 

03 

5.  ME550 

 

Fluid Machinery Mechanical 
4 0 0 4 4 50 50 100 

03 

6.  ME56X Elective – I   
Mechanical 4 0 0 4 4 50 50 100 03 

7.  ME57L CAD/CAM Laboratory Mechanical 
0 0 3 1.5 3 50 - 50 

- 

8.  ME58L 

 

Energy Conversion 

Laboratory 

Mechanical 

0 0 3 1.5 3 50 - 50 

- 

TOTAL    27 30 Total Marks 700 - 
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Scheme of Teaching and Examination 
 

B.E Mechanical Engineering  
VI Semester  

 

LIST OF ELECTIVE II 
DESIGN GROUP 

Sub code Subject 

ME661D Mechanics of Composite Materials 

THERMAL GROUP 

ME661T Biomass Energy System 

ME662T Refrigeration and Air- Conditioning 

PRODUCTION GROUP 

ME661P Computer Integrated Manufacturing 

MANAGEMENT GROUP 

ME661M Organizational Behavior 

ME662M Statistical Quality Control 

 

Sl. 

No. 

Course 

Code Course Title  
Teaching 

Department 

CREDITS  

Contact 

Hours  

Marks Exam 

duration 

in Hrs  L T P TOTAL CIE SEE TOTAL 

1. 
ME610 

 

Design of Machine 

Elements  -II 
Mechanical 4 0 0 4 4 50 50 100 03 

2. 
ME620 

 

Mechatronics   
Mechanical 4 0 0 4 4 50 50 100 03 

3. ME630 
Heat and Mass Transfer 

Mechanical 4 0 0 4 4 50 50 100 03 

4. ME640 
Engineering Economics 

Mechanical 4 0 0 4 4 50 50 100 03 

5. ME650 
Finite Element Methods 

Mechanical 4 0 0 4 4 50 50 100 03 

6. ME66X 
Elective –II 

Mechanical 4 0 0 4 4 50 50 100 03 

7. ME67L Design Laboratory Mechanical 0 0 3 1.5 3 50 - 50 - 

8. ME68L 

Heat & Mass Transfer 

Laboratory Mechanical 0 0 3 1.5 3 50 - 50 - 

TOTAL    27 30 Total 

Marks 

700 - 
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Scheme of Teaching and Examination 
 

B.E Mechanical Engineering  
VII Semester  

 

LIST OF ELECTIVE III 
 

DESIGN GROUP 

Sub code Subject 

ME751D Tribology and Bearing Design 

ME752D Design Drawing and Analysis 

THERMAL GROUP 

ME751T Design of Heat Exchangers 

ME752T Non conventional Energy Resources 

MANAGEMENT GROUP 
 

ME751M Human  Factors in Engineering Design 

INTERDISCIPLINARY GROUP 
 

ME751G Robotics 

 

 

 

Sl. 

No. 

Course 

Code Course Title  
Teaching 

Department 

CREDITS  

Contact 

Hours  

Marks Exam 

duration 

in Hrs. L T P TOTAL CIE SEE TOTAL 

1 
ME710 

 

Mechanical Vibrations Mechanical 
4 0 0 4 4 50 50 100 

03 

2 
ME720 

 

Hydraulics and 

Pneumatics   

Mechanical 

4 0 0 4 4 50 50 100 

03 

3 
ME730 

 

Operations Research Mechanical 
4 0 0 4 4 50 50 100 

03 

4 ME740 
Automotive Mechanics Mechanical 

4 0 0 4 4 50 50 100 
03 

5 
ME75X 

 

Elective - III Mechanical 
4 0 0 4 4 50 - 50 

- 

TOTAL    20 20 Total 

Marks 

500 - 
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Scheme of Teaching and Examination 
 

B.E Mechanical Engineering  
VIII Semester  

 

LIST OF ELECTIVE IV 
 

DESIGN GROUP 

Sub code Subject 

ME831D Experimental Stress Analysis 

ME832D Fracture Mechanics 

 

THERMAL GROUP 
 

ME831T Internal Combustion Engines 

 

MANAGEMENT GROUP 
 

ME831M Project Management 

  

Sl. 

No. 
Course 

Code Course Title  
Teaching 

Department 

CREDITS  

Contact 

Hours  

Marks Exam 

duration 

in Hrs  L T P TOTAL 
CIE SE

E 

TOTA

L 

1. 
ME810 

 

Operations 

Management  

Mechanical 

4 0 0 4 4 50 50 100 

03 

2. 
ME820 

 

Automatic Control 

Engineering 

Mechanical 

4 0 0 4 4 50 50 100 

03 

3. 
ME83X 

 

Elective –IV Mechanical 
4 0 0 4 4 50 50 100 

03 

4. 
ME84L 

 

Project Work Mechanical 
0 0 15 10 - 100 - 100 

03 

TOTAL    22 12 Total 

Marks 

400 - 
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NUMERICAL METHODS  

 
Subject Code 

Subject Code 

: MA310 No. of Credits : 4-0-0 

No. of Lecture Hours / Week : 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 

COURSE OBJECTIVE:  
 

1. To understand how machine computation is done and the error analysis arising out of this. 

2. To interpolate the given data using appropriate techniques. 

3. To obtain values of various functions arising out of engineering problems using 

appropriate techniques. 

4. To handle matrix computations that come up in linear algebra like accurate / approximate 

solutions of systems of linear equations, eigen values, eigen vectors, inverses, etc. 

5. To make differential and integral calculus related computations to determine physical 

quantities like area, volume, velocity, acceleration, etc., and numerically solve differential 

equations. 

 

COURSE CONTENT 

UNIT – 1 

Number representation on the computer – floating point arithmetic; machine precision and 

errors – truncation errors and round-off errors; random number generation.     

10 Hours 

UNIT – 2 

Curve fitting – Newton / Lagrange interpolation techniques, difference formulas, Bezier curves  

           10 Hours 

UNIT – 3 

Root finding – bisection method, method of false-position, Newton-Raphson's method, hybrid 

method and roots of polynomials.  

       10 Hours 

UNIT – 4 

 Linear system of equations: Eigen values and eigenvectors; Cayley-Hamilton theorem and 

applications; LU-factorisation, Gauss-Jordan elimination, Gaussian elimination; iterative methods, 

Jacobi's method, Gauss-Seidel method; eigen values by power method; finding inverses of 

matrices; application to search engines and image processing.      

10 Hours  

UNIT – 5 

Numerical differentiation and integration: computing first and second derivatives, Richardson 

extrapolation; Newton-Cotes integration formulas, Trapezoidal rules, Simpson's rules; Gauss 

quadrature; Romberg integration; numerical methods of solving differential equations.  

          12 Hours 
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TEXT BOOK: 

 

1. Applied Numerical Methods for Engineers, Schilling and Harris 

 

REFERENCE BOOK: 

 

1. Advanced Engineering Mathematics, Kreyzig (9
th

 Edition) 

 

COURSE OUTCOMES: 

 

Upon completion of this course, students should be able to: 

CO1 Explain how machine computation is done and the error analysis arising out of this. 

CO2 Interpolate the given data using appropriate techniques. 

CO3    Obtain values of various functions arising out of engineering problems using appropriate 

techniques. 

CO4 Handle matrix computations that come up in linear algebra like accurate / approximate 

solutions of systems of linear equations, eigen values, eigen vectors, inverses, etc. 

CO5 Make differential and integral calculus related computations to determine physical 

quantities like area, volume, velocity, acceleration, etc., and numerically solve differential 

equations. 

 
 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

CO2 
 

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

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

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

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

Total                
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MATERIAL SCIENCE & METALLURGY 

 
Subject Code 

Subject Code 

: ME310 No. of Credits : 4-0-0 

No. of Lecture Hours / Week : 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 

COURSE OBJECTIVES: 

 

1. To understand the importance of materials in engineering systems and design and the scope 
for the applications. 

2. To learn importance of solid solutions and also the rules for solidification and the factors 

which affect the process of solidification. 

3. To understand the methods of obtaining equilibrium diagrams or phase diagrams for binary 

ferrous and non-ferrous alloys. 

4. To evaluate various heat treatment processes for ferrous and non-ferrous alloys. 

5. To have basic knowledge of advanced materials and composites and non-conventional 

powder metallurgy process and basic information on Micro and Nano materials used in the 

new technology fields. 
 

COURSE CONTENT 

UNIT – 1 

Crystal Structure: Classification of Materials, crystalline and amorphous materials, aggregates. 

Coordination number and atomic packing factors for various types of crystal structures, crystal 

imperfections – point, line, surface and volume imperfections. Electron defect, Atomic diffusion: 

Phenomenon, Fick’s laws of diffusion, factors affecting diffusion. Kirkendall effect.    

              10 Hours 
 

UNIT – 2 

Deformation of Materials: Plastic deformation in metals, Types of fracture brittle and ductile 

fracture, Creep stages of creep, Stress Strain diagram for ferrous and non-ferrous alloys, 

Properties, stress concentration and relaxation. Fatigue, Types of fatigue loading with example, 

Mechanism of fatigue, fatigue properties, Fatigue testing and SN diagram.                    

10 Hours 
 

UNIT – 3 

Solidification: Mechanism of solidification, Homogenous and Heterogeneous nucleation, Phase 

diagram: Solid solutions Hume-Rothary rules, Types of Solid solutions-substitutional, and 

interstitial solid, intermediate phases, Gibbs phase rule, construction of equilibrium diagrams, 

equilibrium diagrams involving different solubility, lever rule, Crystal growth – dendritic 

structure, Cast metal structures-zones of formation, growth of single crystal and application of 

single crystals.  Iron Carbon Diagram: Iron carbon equilibrium diagram description of phases, 

Solidification of steels and cast irons, invariant reactions. TTT curves, Continuous cooling 

curves.         

10 Hours 
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UNIT – 4 

Heat Treatment of Metals: Purpose of Heat Treatment, Classification of Heat treatment 

processes based on body or surface treatments, Study of Heat treatment Processes:  Annealing, 

Normalizing, Hardening and Tempering. Surface Hardening methods like Carburizing, 

Cyaniding, Nitriding, Phosphating, Induction and flame hardening. Applications in mechanical 

engineering parts.                                                              

10 Hours 

                                                                                                                                           

UNIT – 5 

Advanced Materials: Composite materials – definition, need for composites, Classification of 

matrix materials & materials for reinforcements, fundamentals of production of FRPs and 

MMCs, advantages and application of composites, Fundamentals of production of FRP like 

Filament winding, and MMC like Squeeze casting, Pultrusion Techniques, Metal Injection 

Moulding. Introduction to Micro and Nano materials Application of Nano materials in - 

electronics, energy, automobiles, textile, sports, domestic appliances, bio-technology, polymer 

technology, medicine, space and defence. Introduction to powder metallurgy, process and 

application, merits and demerits.                                        

12 Hours 

 

TEXT BOOKS: 

 

1.  Materials Science and Engineering by V. Raghavan, PHI, 5th Edition, 2006. 

2.  Materials Science and Engineering by William D. Callister Jr., John Wiley & Sons. Inc. 7th 

Edition, 2010. 

3.  Material Science & Metallurgy For Engineers, Dr. V.D. Kodgire& S. V. Kodgire, Everest 

Publication 

 

REFERENCE BOOKS: 

 

1.  Elements of Materials Science and Engineering by H. Van Vlack, Addison –Wesley Edition., 

5th Edition 2006. 

2.  Foundations of Materials Science and Engineering by Smith, 3rd Edition McGraw Hill, 2003. 

3.  Structure and Properties of Engineering Materials by Murthy, Tata McGraw Hill, 2003. 

4.  The Science and Engineering of Materials, Donald R. Askland and Pradeep.P. Phule, Cengage 

Learning, 4th Ed., 2003.  

5.  Smart Materials and Structures - M. V. Gandhi and B. So Thompson - Chapman & Hall, 

London; New York - 1992 (ISBN: 0412370107). 
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COURSE OUTCOMES: 

 

Upon completion of this course, students should be able to: 

CO1 Describe various aspects of crystal structures, with emphasis on defects in materials and 

their impact on engineering applications. 

CO2 Classify and Comprehend various material testing concepts and draw and correlate 

different methods of deformation of materials and related failures in ferrous and non–

ferrous materials. 

CO3 Solve problems on equilibrium diagrams and analyze the process of solidification and 

illustrate different equilibrium diagrams for ferrous and non-ferrous alloys with a special 

focus on binary systems. 

CO4 Study and evaluate the importance of heat treatment, analyze various phases in different 

methods attached to heat treatment processes and draw various heat treatment related 

diagrams. 

CO5 Classify, analyze various composites and identify various applications of Nano-materials 

for mechanical engineering to develop new products. 

 
 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

CO2 
 

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

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

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

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

Total                
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BASIC THERMODYANMICS 
 

Subject Code 

Subject Code 

: ME320 No. of Credits : 4-0-0 

No. of Lecture Hours / Week : 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 

COURSE OBJECTIVES: 
 

1. To apply concepts of TD and Zeroth Law in solving numerical problems with relevant units. 

2. To analyze and evaluate different forms work, heat and other properties by applying 1
st
 Law of TD. 

3. To evaluate COP, EER, Efficiency and entropy by applying second law of TD and its corollaries. 

4. To explain pure substance with various diagrams, explain with sketches different calorimeters and to 

solve numerical problems using steam tables or fundamental equations.   

5. To apply ideal and real gases laws in solving related numerical problems for various conditions. 

 

COURSE CONTENT 

UNIT – 1 

Fundamental Concepts & Definitions: Application of thermodynamics: microscopic and 

macroscopic approach, some basic definitions thermodynamics systems, processes, cycle, 

properties, state and equilibrium, Zeroth law of thermodynamics, Temperature; concepts, scales, 

international fixed points and measurement of temperature and related numerical examples.                  

                                                                                                                                             10 Hours 
 

UNIT – 2 

Work and Heat; Mechanics concept of work and its limitations. TD concepts of work and heat, 

sign convention, expressions for displacement work in various TD processes through P-V 

diagrams, other types of works. First Law of Thermodynamics for closed systems, work and 

heat during cyclic and non-cyclic processes. Specific heats, internal energy and enthalpy for ideal 

gases. The first law for open systems. The steady flow energy equation and its important 

application. PMM-I and related numerical examples. 

                                                                                                            12 Hours 
 

UNIT – 3 

Second Law of Thermodynamics: Limitations of the first law of Thermodynamics - Thermal 

energy reservoirs, Heat engine and efficiency, Refrigerator and Heat pump and COP, The Carnot 

heat engines, statements of the second law of thermodynamics. Reversibility, causes of 

irreversibility. Thermodynamic Temperature Scale, Clausius inequality, Definition of entropy, 

entropy change in various processes and related numerical example.                                

10Hours 

UNIT – 4 

Pure Substances: Definition of pure substance, P-T and P-V diagrams, triple point and critical 

points, concept and determination of dryness fraction and its measurement using throttling 

calorimeter and separating and throttling calorimeter, Thermodynamics properties of steam, 

Steam table and its use, related numerical examples.                                              

  10Hours 
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UNIT – 5 

Ideal gases: Ideal gas mixtures, Daltons law of partial pressures, Amagat’s law of additive 

volumes, evaluation of properties of perfect and ideal gases and related numerical examples. 

Real gases –Van-der Waal's Equation of state, Van-der Waal's constants in terms of critical 

properties, Beattie-Bridgeman equation, Law of corresponding states, compressibility factor; 

compressibility chart. Difference between Ideal and real gases.                                         

10 Hours 

 

TEXT BOOKS: 

 

1.  Basic and Applied Thermodynamics,P.K.Nag, 2
nd

 Ed., Tata McGraw Hill Pub. 2002. 

2.  Thermodynamics, An Engineering Approach, YunusA.Cengel and Michael A.Boles, Tata 

McGraw Hill publications, 2002. 

3.  Thermal Science and Engineering, D.S. Kumar, S.K. Kataria& Sons,2013 

 

REFERENCE BOOKS: 

 

1.  Engineering Thermodynamics, R.K.Rajput, 4
th

 Edition, Laxmi Publications. 

2.  Fundamentals of Classical Thermodynamics, G.J.VanWylen and R.E.Sonntag, Wiley Eastern. 

3.  An Introduction to Thermodynamics, Y.V.C. Rao, Wiley Eastern, 1993. 

4.  Basic Thermodynamics, B.K Venkanna, Swati B. V, PHI, New Delhi, 2010. 

 

COURSE OUTCOMES:  

 

Upon completion of this course, students should be able to: 

CO1 Apply concepts of TD and Zeroth Law in solving numerical problems with relevant units. 

CO2 Analyze and evaluate different forms work, heat and other properties by applying 1
st
 Law 

of TD. 

CO3 Evaluate COP, EER,Efficiency, temperature and entropy by applying second law of TD 

and its corollaries.   

CO4 Illustrate problem solving procedure related to pure substances using PT, PV, TH 

diagrams. 

CO5 Apply ideal and real gases laws in solving related numerical problems for various 

conditions. 

 
 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO

1 

PO2 P

O 

PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

CO2 
 

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

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

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

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

Total                
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KINEMATICS OF MACHINES 

 

Subject Code : ME330 No. of Credits : 4 - 0 - 0 

No. of Lecture Hours / Week   : 04 Exam Hours   : 3 

Total No. of Lecture Hours      : 52 Exam Marks   : 100 

 
 

COURSE OBJECTIVES 
 

1.  To provide basic concept of kinematics and kinetics of machine elements. 

2.  Ability to analyze and interpret data of degree of freedom and degree of movability of 

mechanisms. 

3.  

 

To study how velocity and acceleration of linkages changes with the position with 

reference to change position of points by different methods. 

4.  To study basics of power transmission and different types of gears. 

5.  

 

To study about different types of cams & followers by their working, design, construction 

of cam profile for different motion of the follower. 

 

COURSE CONTENT 

UNIT – 1  

Introduction: Definitions motion, types of motions, Link or element, kinematic pairs, 

kinematic chain, Types of kinematic chain, Degrees of freedom, Grubler's criterion (without 

derivation), Kinematic chain, Mechanism, Structure,  Inversion, Machine.  Kinematic Chains 

and Inversions: Inversions of Four bar chain; Single slider crank chain and Double slider crank 

chain. Mechanisms: Quick return motion mechanisms- Whitworth mechanism and Crank and 

slotted lever Mechanism. Straight line motion mechanisms Peaucellier's mechanism and 

Robert's mechanism. Intermittent Motion mechanisms -Geneva wheel mechanism and Ratchet 

and Pawl mechanism. Toggle mechanism, Pantograph, Ackerman steering gear mechanism. 

                                                                               10 Hours  

UNIT – 2  

Velocity and Acceleration Analysis of Mechanisms (Graphical Methods) Velocity and 

acceleration analysis of Four Bar mechanism, slider crank mechanism and Simple Mechanisms 

by vector polygons: Relative velocity and acceleration of particles in a common link, relative 

velocity and accelerations of coincident Particles on separate links- Coriolis component of 

acceleration. Angular velocity and angular acceleration of links.                                   

10 Hours 

UNIT – 3 

Klein's Construction: Analysis of velocity and acceleration of single slider crank mechanism. 

Velocity Analysis by Instantaneous Center Method: Definition, Kennedy's Theorem, 

determination of linear and angular velocity using instantaneous center method of four bar 

chain and single slider crank mechanism. Velocity and Acceleration Analysis of Mechanisms 

(Analytical Method): Analysis of four bar chain and slider crank chain using analytical 

expressions. (Use of complex algebra and vector algebra)                                            

 10Hours 
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UNIT – 4 

Spur Gears: Gear terminology, law of gearing, Characteristics of involute action, Path of 

contact. Arc of contact, Contact ratio of spur, helical, bevel and worm gears, Interference in 

involute gears. Methods of avoiding interference, Back lash. Comparison of involute and 

cycloidal teeth. Gear Trains: Simple gear trains, Compound gear trains for large speed. 

Revered and Epicyclic gear trains. Algebraic and tabular methods of finding velocity ratio of 

epicyclic gear trains. Torque calculations in epicyclic gear trains.  

                                  12 Hours                                                                                                                             

UNIT – 5 

Cams: Types of cams, Types of followers. Displacement, Velocity and, Acceleration time 

curves for cam profiles. Disc cam with reciprocating follower having knife-edge, roller and flat-

face follower, Disc cam with oscillating roller follower. Follower motions including SHM, 

Uniform velocity, uniform acceleration and retardation and Cycloidal motion. 

10 Hours 

TEXT BOOKS: 

1.  "Theory of Machines”, Rattan S.S, Tata McGraw-Hill Publishing Company Ltd., New 

Delhi, and 3rd edition -2009. 

2.  "Theory of Machines”, Sadhu Singh, Pearson Education (Singapore) Pvt. Ltd, Indian 

Branch New Delhi, 2nd Edi. 2006. 
 

REFERENCE BOOKS: 

1.  “Theory of Machines & Mechanisms", J.J. Uicker, G.R. Pennock, J.E. Shigley. OXFORD 

3
rd

 Edition. 2009. 

2.  Mechanism and Machine theory, Ambekar, PHI, 2007. 

 

COURSEOUTCOMES 
 

Upon completion of this course, students should be able to: 
 

CO1 Illustrate various elements and components of mechanisms to provide specific motion. 

CO2 Draw velocity and acceleration diagrams of various mechanisms by graphical method. 

CO3 Draw velocity and acceleration diagrams of various mechanisms by Klein’s, 

Instantaneous center and analytical method.  

CO4 Select and analyze appropriate gear and power transmission in mechanisms. 

CO5 Construct and analyze CAM profile for the specific follower motion. 

 
 

 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 P

O 

PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

CO2 
 

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

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

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

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

Total                
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MANUFACTURING PROCESSES-I 

 
Subject Code : ME340 No. of Credits : 4 -0 -0 

No. of Lecture Hours / Week : 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 

COURSE OBJECTIVES: 

 

1. To define various terms associated with casting processes. 

2. To explain methods of construction of moulds. 

3. To introduce the types and working principle of furnaces. 

4. 

To examine the principles associated with basic operations involving welding, soldering 

and brazing. 

5. To appreciate the importance of non-destructive testing. 

 
COURSE CONTENT 

UNIT– 1 

Metal casting and Sand Moulding:  Concept of manufacturing process, its importance, 

introduction to casting process, steps involved. Varieties of components produced by casting 

process, Advantages & limitations of casting process, Types of sand, requirements of sand, 

Moulding sand mixture, ingredients for different sand mixtures. Methods used for sand 

moulding, such as Green sand, dry sand and skin dried moulds. Patterns: Definition, functions, 

materials for patterns, various allowances and their importance. Classification of patterns, BIS 

color coding of patterns. Binder: Definition, types of binder used in molding sand. Additives: 

Need, types of additives used and their properties. Cores: Definition, need, types. Methods of 

making cores, binders used, Core sand moulding. Gating &Risers: Principle and types, Casting 

defects, Causes, features and remedies. 

         12 Hours 

UNIT– 2 

Special moulding Process and Furnaces:  Moulding machines: Jolt type, Squeeze type, Jolt 

& Squeeze type and Sand slinger. Process: Study of important moulding processes, No bake 

moulds, Flask-less moulds, Sweep moulding, CO2 moulding, Shell moulding, Investment 

moulding.  Metal moulds: Gravity die-casting, Pressure die casting, Centrifugal casting, 

Squeeze Casting, Slush casting, and Continuous Casting Processes.  Classification of furnaces: 

Constructional features & working principle of coke fired, oil fired and gas fired pit furnace, 

Resistance furnace, Coreless induction furnace, Electric arc furnace and Cupola furnace.    

                                                                                                                     12 Hours 

UNIT– 3 
 

Welding process:  Definition, principles, classification, applications, advantages & limitations of 

welding. Arc Welding: Principle, Metal Arc welding (MAW), Flux Shielded Metal Arc Welding 

(FSMAW), Inert Gas Welding (TIG & MIG), Submerged Arc Welding (SAW) and Atomic 

Hydrogen Welding processes (AHW). Gas Welding: Principle, Oxy – Acetylene welding, 
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Chemical Reaction in Gas welding, Flame characteristics. Gas torch construction & working, 

forward and backward welding.  Resistance welding - principles, Seam welding, Butt welding, 

Spot welding and Projection welding. 

                                                                                                                            10 Hours    

UNIT– 4 
 

Metallurgical aspects in welding:  Friction welding, Explosive welding, Thermit welding, 

Laser welding and Electron beam welding. Structure of welds, formation of different zones 

during welding. Heat affected zone. Parameters influencing heat affected zone. Effect of carbon 

content on structure and properties of steel.Shrinkage in welds & residual stresses. Electrodes, 

filler rod and fluxes. Welding defects – Detection, causes & remedy.  

10 Hours 

UNIT– 5 

Principles of soldering & brazing: Mechanism, different types of soldering & brazing methods. 

Inspection Methods – Methods used for inspection of castings and welded joints. Visual, 

Magnetic particle, Fluorescent, Ultrasonic, Radiography, Eddy current, Holography methods of 

inspection.                                                                                                                             

08 Hours  

  

TEXT BOOK: 
 

1. Manufacturing Process-I, Dr.K. Radhakrishna, Sapna Book House, 5th Revised. 

 

REFERENCE BOOKS: 
 

1. Manufacturing & Technology: Foundry Forming and Welding”, P.N.Rao, 3rd Ed., Tata 

McGraw Hill, 2009. 

2. Process and Materials of Manufacturing”, Roy A Lindberg, 4th Ed.PearsonEdu. 2006. 

3. Manufacturing Technology, Serope Kalpakjian, Steuen. R. Sechmid, Pearson Education 

Asia, 5th Ed. 2006. 

4. Principles of Metal Casting, Heine, Rosenthal & others – TMH2001. 

 

COURSE OUTCOMES: 

 

Upon completion of this course, students should be able to: 

 

CO1 Describe the fundamentals of foundry and identify different types of pattern, gating 

systems and core making. 

CO2 Explain basic concepts used in construction of moulds and analyze the working of various 

moulding machines and melting furnaces. 

CO3 Select the appropriate welding process depending on the type of joint required to produce 

the desired product. 

CO4 Recognize modern joining processes with their applications and explain core concept of 

Metallurgical factors affecting welding. 

CO5 Discuss the fundamentals of soldering and brazing and realize the significance of Non-

Destructive Testing's (NDT's). 
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CO 

s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

 

CO2 
 

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

CO3 
 

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

CO4 
 

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

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

Total                
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COMPUTER AIDED MACHINE DRAWING 

 
Subject Code : ME35L No. of Credits : 2 -0 -4 

No. of Lecture Hours / Week : 02 + 04 Exam Hours : 3 

Total No. of Contact Hours : 26 + 52 Exam Marks : 100 

 

COURSE OBJECTIVES: 
 

1. To apply general projection principles and draw sectional views of different solids with an 

emphasis and to analyze three-dimensional objects and draw two-dimensional views. 

2. To draw various thread forms, different types of fasteners and their locking arrangements. 

3. To draw various types of Keys, Cotters, Knuckle and Riveted joints. 

4. To draw principal views of couplings and various components and assemble using 

Computer Aided Drafting (CAD). 

5. To create3-D geometric models of machine parts including assemblies and generate 2-D 

production drawings. 

 
COURSE CONTENT 

 

UNIT– 1 

Sections of Solids: Sections of Pyramids, Prisms, Cubes, Tetrahedrons, Cones and Cylinders 

resting only on their bases (No problems on axis inclinations, spheres and hollow solids).True 

shape of sections.   

Orthographic Views: Conversion of pictorial views into orthographic projections of simple 

machine parts with and without section.(Bureau of Indian Standards conventions are to be 

followed for the drawings) line and material conventions.  

12 Hours 

UNIT– 2 

Thread Forms: Thread terminology, sectional views of threads.ISO Metric (Internal & 

External) BSW, square, ACME and Sellers thread (American Standard thread). 

Fasteners: Hexagonal headed bolt and nut with washer (assembly), square headed bolt and nut 

with washer (assembly)stud bolts with nut, wing nut, locknut. Flanged nut, slotted nut, taper and 

split pin for locking, counter sunk head screw, grub screw, Allen screw.  

12 Hours 

UNIT– 3 

Keys& Joints: Parallel key, Taper key, Feather key, Gib head key and Woodruff key. 

Riveted Joints: Single and double riveted lap joints, butt joints with single/double cover straps 

(Chain and Zigzag, using snap head rivets).Cotter joint (socket and spigot),knuckle joint(pin 

joint) for two rods. 

12Hours 
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UNIT– 4 
 

Couplings: Split Muff coupling, Protected and unprotected type flanged coupling, pin (bush) 

type flexible coupling, Oldham’s coupling and universal coupling(Hook’s Joint).  

12 Hours 

UNIT– 5 

3 D Assembly Drawings (Part drawings should be given) 
 

1. Plummer block (Pedestal Bearing). 

2. Screw jack (Bottle type). 

3. Machine vice (Simple). 

15 Hours 

2 D Assembly Drawings (Part drawings should be given) 
 

1. Tool Head of a shaper. 

2. I C Engine connecting rod. 

3. Tail stock of lathe. 

15 Hours 

TEXT BOOKS: 
 

1. Machine Drawing, K.R.Gopalakrishna, Subhash Publications 5
th

Edition,2003. 

2. Machine Drawing, K L Narayanan, PKannaiah, Venkatashiva Reddy, New age international 

publisher, 3
rd 

Edition 2006. 

REFERENCE BOOKS: 

 

1. Machine Drawing, N. Siddeshwar, P. Kanniah, V.V.S.Sastri, Tata McGrawHill, 2006. 

2. Machine Drawing with Auto CAD, Goutam Pohit & Goutham Ghosh, 

1
st
IndianprintPearsonEducation, 2005. 

 

COURSE OUTCOMES: 

 

At the end of the course the students shall have the abilities to: 

 

CO1 Read engineering drawings with different views, including orthographic views, hidden 

lines and sectional views based on the standards of machine drawing practiced by Bureau 

of Indian standards (B.I.S). 

CO2 Recognize types of thread forms and fastening systems, their basic principles, and where 

they may be applicable. 

CO3 Distinguish between different types of Keys, Riveted joints and the process of riveting. 

CO4 Classify different types of couplings and their uses in mechanical industries. 

CO5 Draw different principal views of the equipment or machine parts and their assemblies 

using software. 
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CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

CO2 
 

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

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

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

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

Total                
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FOUNDRY AND FORGING LABORATORY 
 

 

Subject Code : ME36L No. of Credits : 0 – 0 - 1.5  

No. of Practical Hours / Week   : 03 
CIE Marks : 50 

Total No. of Practical  Hours      : 39 

 

COURSE OBJECTIVE: 

1. To provide students with the knowledge and necessary skills to perform sand testing and 

preparation of moulds.  

2. To provide students with the knowledge and necessary skills to perform metal forging 

operations and sheet metal work.  

COURSE CONTENT 

 

PART-A 
 

Testing of Moulding sand and Core sand: 

 

Preparation of sand specimen’s and conduction of the following tests: 

1. Compression, Shear and Tensile tests on Universal Sand Testing Machine. 

2. Permeability test 

3. Core hardness &Mould hardness tests. 

4. Sieve Analysis to find Grain Fineness number of Base Sand 

5. Clay content determinations in Base Sand                

 

Foundry Practice 
 

Use of foundry tools and equipment. Preparation of moulds using two moulding boxes using 

patterns or without patterns. (Split pattern, Match plate pattern and Core boxes). Preparation of 

one casting (Aluminum or cast iron-Demonstration only) 

 

PART-B 
 

Forging Operations: 

 

1. Calculation of length of the raw material required to do the model. 

2. Preparing minimum three forged models involving upsetting, drawing and bending 

operations.  

3. Out of these three models, at least one model is to be prepared by using Power Hammer. 
 

Sheet Metal Work:           

 

Preparation of four models involving development of surfaces of regular solids, transition pieces 

and trays           
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COURSE  OUTCOMES: 
 

Upon completion of this course, students should be able to: 

CO1 Demonstrate the knowledge and necessary skills to perform sand testing and preparation 

of moulds.  

CO2 Demonstrate the knowledge and necessary skills to perform metal forging operation and 

sheet metal work.  

 

  
 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

CO2 
 

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

Total                

 

 

 

  



 

18 
 

BASIC MATERIALS TESTING LABORATORY 

 
Subject Code : ME37L No. of Credits : 0 – 0 - 1.5  

No. of Practical Hours / Week   : 03 
CIE Marks : 50 

Total No. of Practical  Hours      : 39 

 

 

COURSE OBJECTIVES: 

 

1. To conduct Tension, Compression, Bending & Shear tests on UTM and evaluate material 

properties. 

2. To carry out Torsion, Hardness & Impact tests and determine various moduli, hardness 

numbers and impact energy. 

 

COURSE CONTENT 
 

   

1. Hardness Test: Estimating the Hardness of different Engineering materials using 

Brinell’s & Rockwell Hardness Testers. 

2. Impact Test: Determining the impact strength of a given material using Charpy & 

IZOD tests.  

3. Tension Tests using Universal Testing Machine: Tension test on the given 

specimens (at least 2 materials for comparison) and to plot the stress strain graphs.  

4. Compression Tests using Universal Testing Machine : Compression test on the 

given specimens and to plot the stress strain graphs  

5. Bending and Double Shear Tests using Universal Testing Machine: Bending test, 

Double Shear test on the given specimens and to plot the stress strain graphs.  

 

COURSE OUTCOMES 

 

Upon completion of this course, students should be able to: 

CO1 Conduct Tension, Compression, Bending & Shear tests on UTM and evaluate material 

properties. 

CO2 Conduct Torsion, Hardness & Impact tests and determine various moduli, hardness 

numbers and impact energy 

 
 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO

1 

PO2 PO

3 

PO4 PO

5 

PO

6 

PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

CO2 
 

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

Total                
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CONSTITUTION OF INDIA, PROFESSIONAL ETHICS & HUMAN RIGHTS 

 

 
Subject Code 

Subject Code 

: HU310 No. of Credits :0-0-0 

No. of Lecture Hours / Week : 02 
CIE  : 50 Total No. of Contact Hours : 26 

 

COURSE OBJECTIVES: 

 

1. To understand basic information about Indian constitution. 

2. To identify individual role and ethical responsibility towards society. 

3. To understand the electoral and amendment procedures in India. 

4. To understand human rights and its implications. 

5. To understand the ethics and responsibility of engineers. 

 

COURSE CONTENT 

 
UNIT – 1 

Introduction to the Constitution of India, The Making of the Constitution and Salient features 

of the Constitution. Preamble to the Indian Constitution Fundamental Rights & its limitations.

 5 Hours  

UNIT – 2 

Directive Principles of State Policy & Relevance of  Directive  Principles  State  Policy 

Fundamental Duties. Union Executives – President, Prime Minister Parliament Supreme Court of 

India.  

5  Hours 

UNIT – 3 

State Executives – Governor Chief Minister, State Legislature High Court of State. Electoral 

Process  in India, Amendment Procedures, 42
nd

, 44th, 74th, 76th, 86th  &91
st 

Amendments.

 5 Hours 

UNIT – 4 

Special Provision for SC & ST Special Provision for Women, Children & Backward Classes 

Emergency Provisions. Human Rights –Meaning and Definitions, Legislation Specific Themes 

in Human Rights- Working of National  Human Rights Commission in India.  Powers and 

functions of Municipalities, Panchyats and Co - Operative Societies.  

6 Hours 

UNIT – 5 

Scope & Aims of Engineering Ethics, Responsibility of Engineers Impediments to 

Responsibility. Risks, Safety  and  liability of Engineers, Honesty, Integrity & Reliability in 

Engineering. 

   5 Hours 



 

20  

TEXT BOOKS: 

 

1. Durga Das Basu: “Introduction to the Constitution on India”, (Students Edn.) Prentice  –Hall  

EEE, 19
th 

/ 20
th 

Edn., 2001 

2. Charles E. Haries, Michael S Pritchard and Michael J. Robins “Engineering Ethics”  

Thompson Asia, 2003-08-05. 

 

REFERENCE BOOKS: 

 

1. M.V.Pylee, “An Introduction to Constitution of India”, Vikas Publishing, 2002. 

2. M.Govindarajan, S.Natarajan, V.S.Senthilkumar, “Engineering Ethics”, Prentice –Hall of 

India Pvt. Ltd. New Delhi, 2004 

3. Brij Kishore Sharma,“Introduction to the Constitution of India”, PHI Learning Pvt. Ltd., 

New Delhi, 2011. 

4. Latest Publications of Indian Institute of Human Rights, New Delhi. 

 

COURSE OUTCOMES: 

 

Upon completion of this course, students should be able to: 

CO1 Explain basic information about Indian constitution. 

CO2 Identify individual role and ethical responsibility towards society. 

CO3 Explain the electoral and amendment procedures in India. 

CO4 Explain human rights and its implications. 

CO5 To understand the ethics and responsibility of engineers. 

 

 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

P

O

1 

PO2 PO3 PO4 P

O5 

PO

6 

PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

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

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

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

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

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

Total                
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FOURIER SERIES, INTEGRAL TRANSFORMS AND APPLICATIONS 

 
Subject Code 

Subject Code 

: MA410 No. of Credits :4-0-0 

No. of Lecture Hours / Week : 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 

COURSE OBJECTIVES: 

 

1. To understand expansions of functions as Fourier series / half-range Fourier series in a 

given range of values of the variable. Obtaining the various harmonics of Fourier series 

expansion for the given numerical data;  

2. To understand fourier transforms, Fourier sine and cosine transforms of functions.  

3. To understand Laplace transforms and inverse Laplace transforms; solve differential 

equations using Laplace transforms; 

4. To solve PDEs arising in engineering applications using integral transforms techniques;  

5. To compute Z-transforms and inverse Z-transforms; solve difference equations using Z-

transformation. 
 

COURSE CONTENT 

UNIT – 1 

Fourier series: Introduction, Fourier series (in terms of Trigonometric as well as complex 

exponential functions) for even and odd functions; half-range expansions; practical harmonic 

analysis.                   

10 Hours 

UNIT – 2 

Fourier transforms, finite and infinite Fourier transforms, basic properties, convolution 

theorem; inverse transforms; applications to solution of ordinary and partial differential 

equations; discrete Fourier transforms; brief introduction to wavelets.    

10 Hours 

UNIT – 3 

Laplace transforms, basic properties, convolution theorem; inverse Laplace transforms; 

applications to solution of ordinary and partial differential equations.   

12 Hours 

UNIT – 4 

Partial Differential Equations:  Recapitulation; solution of Lagrange's linear PDE; 

D'Alembert's solution of wave equation; two-dimensional Laplace's equation; boundary value 

problems.           

10 Hours 

UNIT – 5 

Z-transforms: z-transforms and inverse z-transforms; solution of difference equations.  

 

10 Hours 
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TEXT BOOK: 

 

1. Advanced Engineering Mathematics, Erwin Kreizyg. 

 

REFEREBCE BOOK: 

 

1. An Introduction to Laplace Transforms and Fourier Series, P P G Dyke. 

 

 

COURSE OUTCOMES: 

 

Upon completion of this course, students should be able to: 

CO1  Explain expansions of functions as Fourier series / half-range Fourier series in a given 

range of values of the variable. Obtaining the various harmonics of Fourier series 

expansion for the given numerical data.  

CO2  Explain fourier transforms, Fourier sine and cosine transforms of functions.  

CO3  Explain Laplace transforms and inverse Laplace transforms; solve differential 

equations using Laplace transforms. 

CO4  Solve PDEs arising in engineering applications using integral transforms techniques.  

CO5  Compute Z-transforms and inverse Z-transforms; solve difference equations using Z-

transformation. 

 
 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

CO2 
 

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

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

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

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

Total                
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DYNAMICS OF MACHINES 

 
Subject Code 

Subject Code 

: ME410 No. of Credits :4-0-0 

No. of Lecture Hours / Week : 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 

COURSE OBJECTIVES: 

 

1. To analyze static and dynamic equilibrium of simple mechanisms subjected to force. 

2. To describe friction and its effects on belt drives and bearings during power transmission. 

3. To explain with sketches the process of static and dynamic balancing and analyze 

rotating and     reciprocating masses. 

4. To analyze energy storage in flywheel and flow control using governors and gyroscopic 

action and stability of ships, planes, two wheeled and four wheeled automobiles. 

5. To draw the standard profiles of cams and its construction to estimate displacement, 

velocity and acceleration of the followers. 

 

COURSE CONTENT 

UNIT – 1 

Static and Dynamic Force Analysis: Introduction: Static equilibrium. Equilibrium of two 

and three force members. Members with two forces and torque. Free body diagrams. 

Principle of virtual work. Static force analysis of four bar and slider-crank mechanisms 

without friction.  D'Alembert's principle, Inertia force, inertia torque. Dynamic force analysis 

of four-bar and slider crank mechanisms. Dynamically equivalent systems. Turning moment 

diagrams and flywheels. Fluctuation of Energy. Determination of size of flywheels.  

                       12 Hours                                                      

UNIT – 2 

Friction and Belt Drives: Definitions: Types of friction: laws of friction, Friction in pivot 

and collar bearings. Belt drives: Flat belt drives. Ratio of belt tensions, centrifugal tension, 

and power transmitted.                                                                                                   

10 Hours               
 

UNIT – 3 

Balancing of Rotating and Reciprocating Masses: Static and dynamic balancing. 

Balancing of single rotating mass by balancing masses in same plane and in different planes. 

Balancing of several rotating masses by balancing masses in same plane and in different 

planes.   Inertia effect of crank and connecting rod, single cylinder engine, balancing in  

multi cylinder-inline engine (primary & secondary forces), V-type engine; Radial engine – 

Direct and reverse crank method.                                                                                                                

10 Hours 
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UNIT – 4 

Governors: Types of governors; force analysis of Porter and Hartnell governors. 

Controlling force. Stability, sensitiveness. Isochronism, effort and power.  Gyroscope: 

Victorial representation of angular motion. Gyroscopic couple. Effect of gyroscopic couple 

on ship, plane disc, aero plane, stability of two wheelers and four wheelers. 

                                                                                                                                               10 Hours 

UNIT – 5 

Analysis of Cams: Analysis of Tangent cam with roller follower and Circular arc cam 

operating on flat faced followers. Undercutting in Cams.                                            

10 Hours                                              

TEXT BOOKS: 

 

1.  Theory of Machines, Rattan S.S. Tata McGraw Hill Publishing Company Ltd., New  

Delhi, 3
rd

 Edition, 2009. 

2.  Theory of Machines, Sadhu Singh, Pearson Education. 2
nd

 Edition.2007. 

 

REFERENCE BOOKS: 

 

1.  Theory of Machines & Mechanisms", J.J.Uicker, G.R. Pennock, J.E. Shigley.OXFORD 

3
rd

Edition, 2009. 

2.  Mechanism and Machine theory, A. G. Ambekar,  Prentice-Hall, India, 2007 

3.  Mechanism and Machine Theory; J S Rao and Dukkipati; Wiley Eastern, New Delhi 

4.  Theory of Mechanism and Machine; Ghosh and A K Malik, East West Press (Pvt.) Ltd., 

New Delhi. 

5.  Theory of Machines by RS Khurmi and JK Gupta; S.Chand and Company Ltd., New 

Delhi. 

 

COURSE OUTCOMES: 

 

Upon completion of this course, students should be able to: 

CO1 Carry out graphical and analytical analysis of static and inertial force on mechanisms.  

CO2 Design and develop power transmission system using flat belt drives considering 

friction. Similarly calculate the torque in bearings using friction.  

CO3 Explain and illustrate balancing of  rotating and reciprocating parts of the machinery 

CO4 Explain with sketches functions and design of Porter and Hartnell governors. Similarly 

analyze effect of gyroscope on different vehicles like Air plane, ship, two and four 

wheeler    

CO5 Design and develop standard cam profile to study the displacement, velocity and 

acceleration of the follower. 
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CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 P

O 

PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

CO2 
 

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

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

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

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

Total                
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MANUFACTURING PROCESS-II 

 
Subject Code 

Subject Code 

: ME420 No. of Credits : 4-0-0 

No. of Lecture Hours / Week : 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 

COURSE OBJECTIVES: 

 

1. Understand principles of material removal by cutting, effect of material properties, tool 

shape on chip formation and select tool for a given set of cutting conditions and 

economic considerations 

2. Learn constructional and operational features of lathe, drilling machines. 

3. Learn constructional and operational features of shaper, planer and milling machines. 

4. Classify and describe methods and applications of grinding and finishing processes and 

principles of various non-conventional processes. 

5. Be able to design and select appropriate jigs and fixtures necessary for producing a 

machine part. 

 

COURSE CONTENT 

UNIT – 1 

Metal cutting – Introduction, chip formation, shear zone, orthogonal and oblique cutting, 

shear angle and its expressions, cutting tool materials, thermal aspects, tool wear and tool life, 

surface finish, cutting fluids, economics.  Machine tools – Classification, generation of 

surfaces, basic elements of machine tools, support structures, power transmission, actuation 

systems, guide ways, general work holding methods. 

10 Hours 

 

UNIT – 2 
 

Lathe – Classification, constructional features of a centre lathe, cutting tools, machining 

operations, taper turning methods, thread cutting. Capstan lathe, Turret lathe and Special 

purpose lathes.  Drilling machines - Classification, plain, radial, gang and multi-spindle 

drilling machines, cutting tools, machining operations.   

10 Hours 
 

UNIT – 3 

Reciprocating machine tools – Shaper and its operations, Planer and its operations and 

Slotter.  Milling machines - Classification, constructional features of horizontal and vertical 

milling machines, cutting tools, up milling and down milling, machining operations, tool and 

work holding devices. Indexing – need and methods.  Gear cutting – gear tooth 

nomenclature, gear manufacturing methods. 

12 Hours 
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UNIT – 4 

Abrasive machining – Grinding, grinding wheel – materials, selection and designation. 

Traverse and plunge grinding, Grinding machines – classification, horizontal, vertical and 

cylindrical surface grinders. Lapping, honing, super-finishing.  Unconventional machining – 

Classification, USM, EDM, ECM, EBM, LBM, PAC, AJM, WJM techniques. 

12 Hours 

UNIT – 5 

Jigs and fixtures – Introduction, functional surfaces, location principles, locating devices, 

clamps, jigs, fixtures. 
08 Hours 

TEXT BOOKS: 
 

1.  Manufacturing technology – Vol.IIby P N Rao, 2
nd

 Edition, TMH 2012 

2.  Fundamentals of metal machining and machine tools – G Boothroyd, McGraw-Hill, 2008 

 

REFERENCE BOOKS: 
 

1.  Material and Processes in Manufacturing by E Paul Degarmo & others, PHI-2006 

2.  Production Technology by HMT, TMH2001 

3.  Manufacturing Engg., & Technology -By SeropeKalpakjian& others PEA 4
th

 Edition 

2005 

4.  Modern manufacturing processes – Pandey& Shah ,2001 

5.  Workshop Technology by HazaraChoudhry, Vol-II, Media Promoters & Publishers Pvt. 

Ltd. 2004 

6.  Production Technology by R.K.Jain, Khanna Publications, 2003 

 

COURSE OUTCOMES:  

 

Upon completion of this course, students should be able to: 

 

CO1 To apply the knowledge of forces, material properties, surface generation to 

understand production processes by material removal, cutting conditions and tool 

selection criteria with due consideration to cost and time involved  

CO2 To identify machine tools suitable for producing axi-symmetric features and sequence 

the operations to produce machine parts 

CO3 To analyse production processes for cutting flat features, grooves and profiles and 

select appropriate machine tools with understanding of construction, tooling and 

operations on them 

CO4 To select suitable finishing operations and to perform them with the help of suitable 

machine tools,  compare conventional with non-conventional production processes 

and use them depending on the need 

CO5 To design and select suitable jigs and fixtures to machine a component on a machine 

tool. 
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CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

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

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

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

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

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

Total                
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METROLOGY AND MEASUREMENTS 

Subject Code : ME430 No. of Credits : 4 - 0 - 0 

No. of Lecture Hours / Week   : 04 Exam Hours   : 3 

Total No. of Lecture Hours      : 52 Exam Marks   : 100 

 

COURSE OBJECTIVES 

 

1.  To explain with sketches standards of measurement Limits, Fits, Tolerance and Gauging 

and solve related numerical problems. 

2.  To describe measurement systems, errors and with sketches explain measurement of force 

torque and pressure. 

3.  To explain with sketches various types Comparator’s working principles.  

4.  To describe with sketches interferometer, screw thread and gear measurement. 

5.  To describe various modifying and terminating devices / transducers.   

 

COURSE CONTENT 

 

UNIT – 1  

Standards of measurement: Definition and Objectives of metrology, Standards of length 

International prototype meter, Imperial standard yard, Wave length standard, subdivision of 

standards, line and end standard, calibration of end bars (Numerical), Slip gauges, Wringing 

Phenomena, Indian Standards (M-81, M-87), Numerical problems on building of slip gauges. 

Limits, Fits, Tolerance and Gauging: Definition of tolerance, Specification in assembly, 

Principle of interchangeability and selective assembly limits of size, Indian standards, 

concept of limits of size and tolerances, compound tolerances, accumulation of tolerances, 

definition of fits, types of fits and their designation (IS 919-1963), hole basis system, shaft 

basis system, classification of gauges, brief concept of design of gauges (Taylor's principles), 

Wear allowance on gauges, Types of gauges-plain plug gauge, ring gauge, snap gauge, limit 

gauge and gauge materials.                                                                                       12 Hours 

                                                                     

UNIT – 2  

Measurements and measurement systems: Definition, significance of measurement, 

generalized measurement system, definitions and concept of accuracy, precision, calibration, 

threshold, sensitivity, hysteresis, repeatability, linearity, loading effect, system response-

times delay. Errors in measurement, classification of errors. Transducers- transfer 

efficiency, primary and secondary transducers, electrical, mechanical, electronic transducers, 

advantages of each type transducers.  Measurement of force, torque and pressure: 

Principle, analytical balance, platform balance, proving ring. Torque measurement, Prony 

brake, hydraulic dynamometer. Pressure measurements, principle, use of elastic members, 

Bridgeman gauge, McLeod gauge, pirani gauge. 

                                                                                                                       

 10 Hours 
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UNIT - 3   

Comparators Introduction to comparators, characteristics, classification of comparators, 

mechanical comparators-Johnson Mikrokator, sigma comparators, dial indicator, optical 

comparators principles- Zeiss ultra optimeter, electric and electronic comparators principles- 

LVDT, pneumatic comparators- back pressure gauges, solex comparators.  Angular 

measurement:  Introduction to angular measurements, bevel protractor, sine principle and 

use of sine bars, sine center, use of angle gauges (numerical on building of angles), 

clinometers.                                                                                                              

10 Hours 

  

UNIT – 4 Interferometer and screw thread, gear measurement: Interferometer, 

interferometry, autocollimator. Optical flats. Terminology of screw threads, measurement of 

major diameter, minor diameter, pitch, angle and effective diameter of screw threads by 2-

wire and 3-wire methods, best size wire. Tool maker's microscope, gear tooth terminology, 

use of gear tooth vernier caliper and micrometer. 

                       10 Hours                                                                 

UNIT – 5 Modifying and terminating devices: Mechanical systems, inherent problems, 

electrical intermediate modifying devices, input circuitry, ballast circuit, electronic amplifiers 

and telemetry.   Terminating devices: Introduction to terminating devices, mechanical, 

cathode ray oscilloscope, oscillographs, X-Y plotters  

   10 Hours 

 

TEXT BOOKS 

 

1.  Mechanical Measurements, Beckwith Marangoni and Lienhard, Pearson Education, 6
th

 

Edition. 2006. 

2.  Engineering Metrology, R.K. Jain, Khanna Publishers, 1994. 

3.  Mechanical Measurements and Metrology, T Chandrasekhar, Subash Stores, 2011 

 

REFERENCE BOOKS 

 

1.  Engineering Metrology, I.C. Gupta, DhanpatRai Publications, Delhi. 

2.  Industrial Instrumentation, Alsutko, Jerry. D. Faulk, Cengage Asia Pvt. Ltd. 2002. 

3.  Measurement Systems Applications and Design, Ernest O. Doebelin, 5th Ed., McGraw 

Hill Book Co. 
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COURSE OUTCOMES: 

 

CO1  Explain standers of measurement and solve numerical problems on end bars and ship 

gauges.  Describe with sketches limits, fits, Tolerance and Gauging.  

CO2  Describe measurement systems, Errors and with sketches explain working principle of 

various devices used for Force, Torque and Pressure measurement. 

CO3  Explain with sketches the working principles of mechanical, Electrical, Electronic and 

Pneumatic comparators.  

CO4  Explain with sketches Interferometer, screw thread & gear measurement and various 

devices used for the purpose.   

CO5 Describe with sketches working principles of various modifying and terminating   

          devices. 

 

 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 PO3 PO4 P

O5 

PO

6 

PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

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

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

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

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

Total                
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FLUID MECHANICS 

Subject Code 

Subject Code 

: ME440 No. of Credits : 4-0-0 

No. of Lecture Hours / Week : 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 
 

COURSE OBJECTIVES: 

 

1. To have a working knowledge of the basic properties of fluids and understand the 

continuum approximation. 

2. To develop understanding about Pascal law, hydrostatic law, forces exerted by a fluid at 

rest on submerged surfaces,  principle of buoyancy and stability of a floating body and 

application of mass, momentum and energy equation in fluid flow. 

3. To describe the behavior of fluids in static and dynamic conditions of fluids motion and 

imbibe basic laws and equations used for analysis of static and dynamic fluids. 

4. To inculcate the importance of fluid flow measurement and its applications in Industries. 

5. To determine the losses in a flow system, flow through pipes, boundary layer flow and 

flow past immersed bodies. 

COURSE CONTENT 

 

UNIT – 1 

Properties of Fluids: Introduction, Types of fluid, Properties of fluids-mass density, weight 

density, specific volume, specific gravity, viscosity, thermodynamic properties, 

compressibility and bulk modulus- relationship between modulus and pressure of gas, 

surface tension, capillarity, Vapour pressure and Cavitation                                     

10 Hours                                                      

UNIT – 2 

Fluid Statistics and Buoyancy: Fluid pressure at a point, Pascal’s law, pressure variation in 

a static fluid, absolute, gauge, atmospheric and vacuum pressures, simple manometers and 

differential manometers. Total pressure and center of pressure on submerged plane surfaces; 

horizontal, vertical and inclined plane surfaces, curved surface submerged in liquid.  

Buoyancy, center of buoyancy, conditions of equilibrium of floating and submerged bodies. 

 10 Hours 

UNIT – 3 

Fluid KinematicsandFluid Dynamics: Kinematics: Types of fluid flow, continuity 

equation in 2D and 3D (Cartesian Co-ordinates only), velocity and acceleration, velocity 

potential function and stream function. Introduction equation of motion, Euler’s equation of 

motion, Bernoulli’s equation from first principles and also from Euler’s equation, limitations 

of Bernoulli’s equation.  

      10 Hours 

UNIT – 4 

Fluid Flow Measurements and Flow through pipes: Venturi meter, orifice meter, Pitot-

tube, vertical orifice, V-Notch and rectangular notches. Minor losses through pipes. Darey’s 

and Chezy’s equation for loss of head due to friction in pipes. HGL and TEL. 

        10 Hours                     
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UNIT – 5 

Laminar flow, compressible flow and Flow past immersed bodies : Reynolds’s number, 

critical Reynolds’s number, laminar flow through circular pipe-Hagen Ponselle’s equation, 

laminar flow between parallel and stationary plates. Drag, Lift, expression for lift and drag. 

Introduction to compressible flow: Velocity of sound in a fluid, Mach number, Mach cone, 

propagation of pressure waves in a compressible fluid.                   

12 Hours 

TEXT BOOKS: 

 

1.  Fluid Mechanics (SI Units), Yunus A. Cengel John M. Cimbala, 3rd Ed., Tata McGraw 

Hill, 2014.  

2.  Fluid Mechanics, Dr. Bansal, R.K.Lakshmi Publications, 2004 

3.  Fluid Mechanics, F M White, McGraw Hill Publications Eighth edition. 2016  

 

REFERENCE BOOKS: 

 

1.  Fluid Mechanics and hydraulics, Dr.Jagadishlal: Metropolitan Book Co-Ltd., 1997. 

2.  Fundamentals of Fluid Mechanics by Munson, Young, Okiishi&Huebsch, John Wiley 

Publications.7
th

 edition 

3.  Fluid Mechanics, John F.Douglas, Janul and M.Gasiosek and john A.Swaffield, Pearson 

Education Asia, 5th ed., 2006. 

4.  Fluid Mechanics and Fluid Power Engineering, Kumar.D.S, Kataria and Sons. 2004. 

5.  Fluid Mechanics -. Merle C. Potter, Elaine P.Scott. Cengage learning. 

 

COURSE OUT COMES:  

 

Upon completion of this course, students should be able to: 

CO1 Identify and calculate the key fluid properties used in the analysis of fluid behavior. 

CO2 Understand and apply the principles of pressure, pressure measurement, fluid statics, 

buoyancy and floatation. 

CO3 Understand and apply the principles of kinematics and dynamics while addressing 

problems of mechanical engineering. 

CO4 Understand and apply the principle of Bernoulli’s equation for fluid flow 

measurement and to identify the major and minor energy losses that is involved in a 

fluid flow and their accountability. 

CO5 Understand and apply the concept of laminar flow, boundary layer, compressible flow 

and Flow past immersed bodies. 
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CO s 

 

CO 

% 

PO sand PSOs Mapping 

P

O

1 

PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

CO2 
 

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

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

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

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

Total                
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APPLIED THERMODYNAMICS 
 

Subject Code 

Subject Code 

: ME450 No. of Credits : 4-0-0 

No. of Lecture Hours / Week : 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 

COURSE OBJECTIVES: 

 

1. To understand and determine air standard cycle efficiency, work output and means 

effective pressure with a given set of operating parameters. 

2. To understand the operational parameters and constraints, determine cycle efficiency, its 

power output, and required heat input and will be able to make modifications to improve 

the overall cycle efficiency for the steam power cycle 

3. To understand and determine cycle efficiency, work output, and required heat input for a 

gas turbine cycle for a given set of operating parameters. 

4. To understand and determine work required to compress the air the air for required 

application and optimize the work by multi staging with intercoolers 

5. To optimize a refrigeration system given the requirements and constraints of a 

refrigeration system and will be able to understand and apply thermodynamic laws of air 

conditioning to determine the capacity requirements of it. 

 

COURSE CONTENT 

UNIT – 1 

Air standard cycles: Assumptions, network output, air standard efficiency and mean 

effective pressure of Carnot cycle, Otto cycle, Diesel cycle, Dual combustion cycle, Sterling 

cycle, Atkinson cycle. Comparison of Otto, Diesel and Dual combustion cycle.       

12 Hours                                                                                               
 

UNIT – 2 

Vapour power cycles: Introduction, Carnot cycle, Simple Rankine cycle, Comparison of 

Rankine and Carnot cycle, Effect of condenser pressure, boiler pressure and super heating on 

simple Rankine cycle, Rankine cycle with reheat and regeneration.                     

10 Hours   
 

UNIT – 3 

Gas Turbines: Principle of working, classification of gas turbine, comparison of open and 

closed cycle turbines, Brayton cycle, pressure ratio for maximum output, optimum pressure 

ratio for maximum cycle thermal efficiency, multistage compression with inter-cooling and 

multistage expansion with reheating, regeneration of heat.                                      

10 Hours 
 

UNIT – 4 

Reciprocating Compressors: Introduction, general description and classification, volumetric 

efficiency, work done, need for multi staging, optimum intermediate pressure for two stage air 
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compressor with inter-cooling, work required for Multistage compressor and its efficiency. 

                                                                                                                  10 Hours 

UNIT – 5 

Refrigeration and Air Conditioning: Introduction, cop, unit of refrigeration, air 

refrigeration, Carnot cycle, Bell-Coleman cycle, vapour compression refrigeration cycle, p-h 

chart, calculation of work and cop of vapour compression cycle, effect of operating 

conditions, vapour absorption cycle. Introduction to air conditioning, principle, psychometric, 

psychometric processes, types of air conditioning with simple numerical.  

                                                                                                                                    10 Hours 
 

TEXT BOOKS: 

1.  Basic and Applied Thermodynamics by P K Nag, Tata Mcgraw Hill pub. Co., 2002. 

2.  Thermodynamics – An Engineering Approach by Yunus A Cenegal and Michael A  

Boles, Tata McGraw Hill pub co., 2002. 

 

REFERENCE BOOKS: 

 

1.  Fundamental of classical Thermodynamics by G J Van Wylen and RE Sonntag, Wiley 

Eastern. 

2.  Internal combustion engines by M.L. Mathur and R.P. Sharma, Dhanpatrai publications, 

2003. 

3.  Thermal Engineering by B K Sarkar, Tata McGraw-Hill Education Pvt. Ltd., 2004 

 

COURSE OUTCOMES: 

 

Upon completion of this course, students should be able to: 

CO1 Understand and determine air standard cycle efficiency, work output and mean effective 

pressure with a given set of operating parameters. . 

CO2 Understand the operational parameters and constraints, determine cycle efficiency, its 

power output, and required heat input and will be able to make modifications to 

improve the overall cycle efficiency for the steam power cycle. 

CO3 Understand and determine cycle efficiency, work output, and required heat input for a 

gas turbine cycle for a given set of operating parameters.    

CO4 understand and determine work required to compress the air the air for required 

application and optimize the work by multi staging with intercoolers 

CO5 Optimize a refrigeration system given the requirements and constraints of a refrigeration 

system and will be able to understand and apply thermodynamic laws of air 

conditioning to determine the capacity requirements of it. 
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CO s 

 

CO 

% 

PO sand PSOs Mapping 

P

O1 

PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

CO2 
 

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

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

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

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

Total                
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MACHINE SHOP PRACTICE 

Subject Code : ME46L No. of Credits : 0 – 0 - 1.5  

No. of Practical Hours / Week   : 03 
CIE Marks : 50 

Total No. of Practical  Hours      : 39 

 

COURSE OBJECTIVES: 

 

1. To impart practical and working knowledge of Machine Tools and operations. 

2. To develop machining skills with appropriate selection of tools. 

 

COURSE CONTENT 
 

PART – A 

 

Preparation of three models on lathe involving Plain turning, Taper turning, Step turning, Thread 

cutting, Facing, Knurling, Drilling, Boring, Internal Thread cutting and Eccentric turning. 

 

PART – B 

 

Cutting of V Groove/ dovetail / Rectangular groove using a shaper. Cutting of Gear Teeth using 

Milling Machine. 

 

COURSE OUTCOMES: 

 

Upon completion of this course, students should be able to: 

CO1 Demonstrate practical and working knowledge of Machine Tools and operations. 

CO2 Demonstrate machining skills with appropriate selection of tools. 

 

 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO

1 

PO2 PO

3 

PO4 PO

5 

PO

6 

PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

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

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

Total                
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METROLOGY AND MEASUREMENT LABORATORY  

Subject Code : ME47L No. of Credits : 0 – 0 - 1.5  

No. of Practical Hours / Week   : 03 
CIE Marks : 50 

Total No. of Practical  Hours      : 39 

 

COURSE OBJECTIVES: 

1. To provide students with the necessary skills for calibration and testing of different gauges and 

instruments. 

2. To provide students with the necessary skills to collect data, perform analysis and interpret 

results to draw valid conclusions through standard test procedures using various metrology 

instruments.  

COURSE CONTENT 

 

PART-A 

MECHANICAL MEASUREMENTS 
 

1. Calibration of Pressure Gauge 

2. Calibration of Thermocouple 

3. Calibration of LVDT 

4. Calibration of Load cell 

5. Determination of modulus of elasticity of a mild steel specimen using strain gauges. 

 

PART-B 

METROLOGY 

 

1. Measurements using Optical Projector / Toolmaker Microscope. 

2. Measurement of angle using Sine Center / Sine bar / bevel protractor 

3. Measurement of alignment using Autocollimator / Roller set 

4. Measurement of cutting tool forces using 

a) Lathe tool Dynamometer 

b) Drill tool Dynamometer. 

5. Measurement of Screw threads Parameters using two wire or Three-wire methods. 

6. Measurements of Surface roughness, Using Tally Surf/Mechanical Comparator 

7. Measurement of gear tooth profile using gear tooth vernier /Gear tooth micrometer 

8. Calibration of Micrometer using slip gauges 

9. Measurement using Optical Flats 
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COURSE OUTCOMES: 

 

Upon completion of this course, students should be able to: 

 

CO1 Demonstrate the necessary skills for calibration and testing of different gauges and 

instruments. 

CO2 Demonstrate the necessary skills to collect data, perform analysis and interpret results to 

draw valid conclusions through standard test procedures using various metrology 

instruments.  

 

 
 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO

1 

PO2 PO

3 

PO4 PO

5 

PO

6 

PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

CO2 
 

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

Total                
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ENVIRONMENTAL STUDIES 

 
Subject Code 

Subject Code 

: HU420 No. of Credits : 0-0-0 

No. of Lecture Hours / Week : 02 CIE  : 50 

Total No. of Contact Hours : 26 

 

COURSE OBJECTIVES: 

 

1.  To understand the basic concepts of earth’s spheres, ecosystem and food chain. 

2.  To understand the different types of pollution sources and their impacts on the 

environmental compartments such as water, air, land and ecosystems. 

3.  To understand the different forms of energy and assess energy requirement. 

4.  To understand the current environmental issues of concern such as urbanization, 

population, climate change, ozone layer depletion. 

5.  To understand the role of individuals and other related agencies including governmental 

organizations involved in Environmental Protection and Pollution control. 

 

Unit-1 

Environmental spheres of earth (Lithosphere, Hydrosphere, Atmosphere, Biosphere); Ecosystem-

Balanced ecosystem, Biome, food chain and food web. 

5 Hours 

Unit-2 

Effects of human activities on environment-agriculture, Housing, Industry, Mining and 

Transportation activities, Environmental Impact Assessment (EIA), Sustainable Development. 

Natural resources – Water resources-Availability and quality aspects. Water borne disease, water 

induced diseases, Fluoride problems in drinking water. Mineral resources; Forest resources. 

Biogeochemical cycles- Carbon, Nitrogen, Phosphorus and Sulphur cycles. 

6 Hours 

Unit-3 

 Energy – Different types of energy, Electro-magnetic radiation. Conventional energy sources. Non-

conventional source- hydro electric fossil fuel based Nuclear, Solar, Biomass and Biogas. Hydrogen 

as an alternative future source of energy, Environmental pollution and their effects. 

5 Hours 

 

Unit-4 Water pollution. Land pollution, noise pollution, public health aspects.  Current 

Environmental issues of importance: Population growth, Climate change, global warming –effects, 

Urbanization, automobile pollution. Acid rain, ozone layer depletion, animal husbandry.  

5 Hours 

 

Unit-5: Environmental protection- role of government, legal aspects, initiatives by non-

governmental organization, environmental education, women education.  

5 Hours 
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TEXT BOOKS 

1. Anil Kumar De and Arnab Kumar De. (2011), “Environmental Studies”, Revised 2
nd

 Edition, 

New Age International (P) Ltd., 

 

COURSE OUTCOMES:  

 

Upon completion of this course, students should be able to: 

 

CO1 Explain the basic concepts of earth’s spheres, ecosystem and food chain. 

CO2 Analyze the different types of pollution sources and their impacts on the 

environmental compartments such as water, air, land and ecosystems. 

CO3 Demonstrate the different forms of energy and assess energy requirement. 

CO4 Analyze and demonstrate the current environmental issues of concern such as 

urbanization, population, climate change, ozone layer depletion. 

CO5 Explain the role of individuals and other related agencies including governmental 

organizations involved in Environmental Protection and Pollution control. 
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MANAGEMENT AND ENTREPRENEURSHIP 

 
Subject Code 

Subject Code 

: ME510 No. of Credits : 4-0-0 

No. of Lecture Hours / Week : 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 
 

COURSE OBJECTIVES: 

 

1.  To appreciate the concept of management from both academic and practitioner 

perspectives. 

2.  To understand and describe the planning and organizing functions of management for 

efficient and effective achievement of goals. 

3.  To understand and describe the staffing, directing and control functions of management 

for efficient and effective achievement of goals. 

4.  To understand the various forms of ownership in Industry and the entrepreneurial 

process. 

5.  To describe and analyze the factors of Entrepreneurship development and 

characteristics of small scale industries. Describe and analyze the different forms of 

ownership and Entrepreneurship. 

 
COURSE CONTENT 

 

UNIT-1 

Introduction: Management- definitions, types of managers; managerial roles and functions; 

science or art-Administration versus management, External Environment-Managing for 

competitive advantage- challenges in management-corporate social responsibility, 

Managerial ethics. Perspectives On Management: Scientific Management (F W Taylor), 

Administrative movement (Henry Fayol), Human Relations (Elton Mayo, Theory, X and Y, 

Williams theory Z), Systems approach, contingency approach.  

10Hours 

UNIT-2 

Functions Of Management:-Planning & Organising-Planning-Nature of planning, steps 

in planning, types of plans, levels of planning-The planning process, Importance and 

limitations of planning. Organising-Organizing-principles of organizations, types, 

departmentation, centralization and decentralization, MBO and management by Exception. 

10 Hours 

UNIT-3 

Functions Of Management-Staffing, Directing& Controlling-Staffing: Functions of 

staffing, recruitment, selection, training, induction and placement, wage and salary 

administration, performance appraisal. Directing-Nature and Characteristics of direction, 

principles of effective direction, Importance of direction, Motivation, nature and types of 

Motivation, Theories of Motivation, Leadership, Nature and characteristics of good leaders, 

Leadership styles, leadership functions, Communication-Characteristics or nature of 

Communication, Elements of communication, purpose and process of communication, 

barriers to communication, importance and types of communication. Controlling-
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Characteristics of controlling, steps in controlling, importance and limitations of control, 

Essentials of sound control systems, use of budgets in control. 

12 Hours 

UNIT-4 

Forms of Ownership: Types of Business-Sole Trade Concern, Partnership Firm, Joint Stock 

Company, Cooperative Society. Entrepreneurship: Introduction-Evolution of the concept-

Definition of an Entrepreneur-Inherent Features-Characteristics of an Entrepreneur, stages in 

entrepreneurial process, Functions of an entrepreneur, Types of entrepreneurs, Characteristics 

of entrepreneurs. 

10Hours                                                                                                      

UNIT-5 

Entrepreneurship Development: Role of Entrepreneurship in the Economic development, 

benefits of Entrepreneurship, Importance of Entrepreneurship, Skills of an Entrepreneur, 

Barriers to Entrepreneurship. Small Scale Industry: Definition; Characteristics; Need and 

rationale: Objectives, Scope and role of SSI in Economic Development. Advantages of SSI. 

Steps in starting an SSI. Impact of Liberalization, Privatization, Globalization on SSI. 

Supporting Agencies of Government for SSI. 

10Hours  

TEXT BOOKS: 

 

1.  Principles of Management-Koontz and O’Donnell, TMH  

 

REFERENCE BOOKS: 

 

1.  Industrial Management- Earnest Dale, McGraw Hill 

2.  Management and Entrepreneurship-Manjunatha and Amit Kumar Guoder-University Science 

Press  

3.  Industrial Organization and Engineering Economics- T.R. Banga and S.C. Sharma-Khanna 

Publications, New Delhi  

 
COURSE OUTCOMES:  

 

Upon completion of this course, students should be able to: 

 

CO1 Appreciate management skills from both academic and practioners perspective 

CO2 Describe and analyze planning and organizing functions of management with 

examples and flow charts. 

CO3 Describe and analyze staffing, directing and control functions of management with 

examples.  

CO4 Describe and analyze the different forms of ownership and Entrepreneurship. 

CO5 Describe and analyze the factors of Entrepreneurship development and characteristics 

of small scale industries.  
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CO s 

 

CO 

% 

PO sand PSOs Mapping 

P

O

1 

PO2 PO3 PO4 P

O5 

PO

6 

PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

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

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

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

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

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

Total                
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MANUFACTURING PROCESS - III 

 
Subject Code 

Subject Code 

: ME520 No. of Credits : 4-0-0 

No. of Lecture Hours / Week : 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 
 

COURSE OBJECTIVES: 
 

1.  To understand the principles of metal forming, effect of material properties, 

temperature, friction on plastic deformation and workability of a material. 

2.  To learn constructional features of forging machines, rolling mills their applications for 

producing formed parts along with necessary calculations on deforming loads. 

3.  To classify and describe various drawing and extrusion operations and necessary 

tooling.  

4.  To learn different sheet-metal working operations, tooling and equipment. 

5.  To understand the principles and applications of powder metallurgy and nano-

technology 

 
COURSE CONTENT 

UNIT-1  

Introduction to metal working: Classification of metal working processes, characteristics of 

products produced by metal forming, advantages and limitations of metal working processes. Theory 

of plastic working - Concepts of true stress, true strain, tri-axial & bi-axial stresses. Determination 

of flow stress, principal stresses, Tresca & Von-mises yield criteria, concepts of plane stress & strain. 

Brief description of methods of metal deformation analysis. Factors influencing plastic working - 

Effects of temperature, strain rate, friction & lubrication, hydrostatic pressure in metalworking, 

deformation zone theory, and workability of materials, residual stresses in wrought products  

12 Hours 

UNIT-2 

Forging: Classification of forging processes, forging machines & equipment. Expressions for 

forging pressures & load in open die forging & closed die forging by slab analysis, concepts of 

friction hill and factors affecting it. Die-design parameters, forging defects, residual stresses in 

forging. Rolling: Classification of rolling processes, types of rolling mills, expression for rolling 

load, frictional losses in bearing etc., power required for rolling. Effects of - front & back tensions, 

frictions, roll diameter on rolling load, friction hill, Maximum possible reduction, and defects in 

rolled products  

12 Hours 

UNIT-3 

Drawing: Drawing equipment & dies, expressions for drawing loads by slab analysis, power 

requirement, redundant work & its estimation, optimal cone angle & dead zone formation. 

Extrusion: Types of extrusion processes, extrusion equipment & dies, lubrication, defects in 

extrusion, extrusion of seamless pipes & tubes.  

10 Hours 
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UNIT-4 

Sheet metal forming: Forming methods, dies & punches, progressive die, compound die, 

combination die, rubber forming, open-back0020inclinable (OBI) press, piercing & blanking, 

bending, stretch forming, roll bending & contouring.  Deep drawing: Principles, stresses & 

deformation in drawing, die & punch design parameters, total punch load, limiting drawing ratio, 

forming limit criteria & diagrams, defects in deep drawing products. 

9 Hours 

UNIT-5 

Powder metallurgy: Basic steps in powder metallurgy, brief description of methods of production of 

metal powders, conditioning & blending of powders, compaction & sintering, applications, powder 

metallurgy components.  Nano-technology – Overview of Nano-Science & Nanotechnology, 

historical background, applications, economic and social implications 

9 Hours  

TEXT BOOKS: 

1.  Mechanical metallurgy by G E Dieter, GH2001 

2.  Material and Processes in manufacturing by E Paul Degarmo & others PHI-2006 

3.  Manufacturing Engg., & technology -By Serope Kalpakjian & others PEA 4e 2005 

4.  Metal forming – W.F.Hosford& Robert M Caddell, CU press 2011 

 
REFERENCES: 

 

1. Manufacturing science by Amitabhaghosh & A K Malik, EWP2001 

2. Deformation processing by W A Backofen, AW1973 

3. Principles of industrial metal working processes by G W Rowe CBS2002 

4. Introduction to Nanotechnology – Parthasarathy B K, Gyan books 

5. Introduction to Nanotechnology, Charles P Poole Jr, Frank J Owens, Wiley India 

Pvt. Ltd., New Delhi, 2007. 
 

COURSE OUTCOMES: 

Upon completion of this course, students should be able to: 

CO1 Apply the knowledge of parameters influencing metal deformation, stress-states, forming 

pressure to understand metal forming 

CO2 Estimate forming loads in rolling & forging processes and use the knowledge of operations 

to produce a formed part 

CO3 Analyse drawing & extrusion processes to calculate forming loads and identify tools and 

dies to produce a drawn or extruded product 

CO4 Apply knowledge of sheet metal operations, select appropriate set of tools & dies and plan 

the sequence of operations to produce a sheet metal part 

CO5 Identify the principles of special production processes in powder-metallurgy and nano-

technology 
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CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 PO3 PO4 P

O5 

PO

6 

PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

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

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

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

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

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

Total                
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DESIGN OF MACHINE ELEMENTS – I 

 
Subject Code 

Subject Code 

: ME530 No. of Credits : 4-0-0 

No. of Lecture Hours / Week : 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 

 

COURSE OBJECTIVES: 
 

1. To understand stress, strain, type of loads, design cycle, material selection and standard failure 
theories for design of machine elements. 

2. To understand fatigue and impact load analysis to develop safety factor for design of machine 

elements. 

3. To learn different types of thread, thread profiles, design of v-thread, power screws for static 

and fatigue loading 

4. To understand design of shafts subjected to static, dynamic and combined loads. 

5. To understand and design different types of mechanical joints, under static and fatigue loads 

for different applications.  

 

 

COURSE CONTENT 

UNIT–1 

Introduction: Design cycle, Design procedure and Basic requirement for machine elements, 

Engineering Materials and their selection, stress analysis, and type of loads. Design for Static 

Strength: Definition for static strength, stress concentration factor, problems relative to stress 

concentration factor under static loading, Theories of failure. 

                                                                                                                          10 Hours 

UNIT– 2 

Design for fatigue and Impact loading: Types of fatigue loading, S.N diagram, Goodman’s and 

Soderberg Equation, problems relative to the uni-axial and combined fatigue loading. Types of 

impact load, design for static and dynamic impact loading. 

                                                                                                               10 Hours 

UNIT–3 

Fasteners: Types of thread, thread forms, Design for dynamics and impact loading, Bolts subjected 

to shear and eccentric loading. Power Screws: Thread profile, design for basic dimension, 

efficiency, overhauling and self-locking. 

                                                                                                                                            11 Hours  
 

UNIT– 4 

Design of shafts: Causes of failure, materials, ASME code, design of shafts for fatigue loading 

considering the rigidity and stiffness. 

11 Hours 
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UNIT – 5 

Mechanical joints (welding, riveting, knuckle joint and cotter joint): Types of welding, design 

for strength of fillet and butt weld, design for eccentric loading, problem relative to fillet weld under 

static, fatigue and eccentric loading, design of riveted joint for efficiency, design for typical joints 

like boiler joints,   Tank and  structural joints. Design of cotter joints and knuckle joint.                                                                                                                                     

                                                                                                                                    10 Hours 

TEXT BOOKS: 

 

1.  Mechanical Engineering Design, Joseph E Shigley and Charles R.Mischke. McGraw Hill 

International edition, 6th Edition 2003. 

2.  Design of Machine Elements, V. B Bhandari, Tata McGraw Hill Publishing Company Ltd., New 

Delhi, 2nd Edition 2007 

 

REFERENCE BOOKS: 

 

1.  Machine Design, Robert L. Norton, Pearson Education Asia, 2001 

2.  Design of Machine Elements, M. F. Spotts, T. E. Shoup, L. E.Hornberger, S. R Jayramand C. V. 

Venkatesh, Pearson Education, 2006. 

3.  Machine Design, Hall, Holowenko, Laughlin (Schaum’s Outlines series) Adapted by S.K. 

Somani, Tata McGraw Hill Publishing Company Ltd., New Delhi, Special Indian Edition, 2008. 

 

DESIGN DATA HANDBOOK 

 

1. Design Data Hand Book, K. Lingaiah, McGraw Hill, 2nd Ed. 

2. Data Hand Book, K. Mahadevan and Balaveera Reddy. 

 

COURSE OUTCOMES: 

Upon completion of this course, students should be able to: 

CO1 Analyze, apply and evaluate stress, strain, design cycles, material selection and theories of 

failure for design of machine elements. 

CO2 Analyze, apply the safety factors for design of machine components under fatigue and impact 

loading. 

CO3 Select and analyze different types of thread and profiles, design of v-thread and power screws 

for static fatigue loading. 

CO4  Analyze and design shafts subjected to static and dynamic loads. 

CO5 Analyze, select and design different types of mechanical joints for different applications. 
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CO 
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PO sand PSOs Mapping 

P
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PO2 PO3 PO4 P

O5 

PO

6 
PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

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

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

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

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

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

Total                
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CAD/CAM 

 
  

Subject Code : ME540 No. of Credits : 4 - 0 – 0 

No. of Lecture Hours / Week   : 04 Exam Hours   : 3 

Total No. of Lecture Hours      : 52 Exam Marks   : 100 

 

COURSE OBJECTIVES: 

 

1.  To understand the role of computer in design and manufacturing, computerized manufacturing 

environment. CAD/CAM Their advantages. Hardware of computer system used in CAD/CAM 

2.  To understand the role of computer graphics using geometric modeling solid modeling  and 

surface modeling.   

3. To understand the ascertain about the development and principles of NC technology, the basics 

of CNC and DNC hardware’s , control systems, CNC tooling an work holding devices 

4. To understand the different types of CNC machining centers and their capabilities for large 

volume production. 

5. To understand the types of robots configurations robot motions end effectors robot 

programming methods and their application. 

 

COURSE CONTENT 

UNIT – 1 

INTRODUCTION AND HARDWARE IN CAD: Role of computers in design and 

manufacturing. Influence of computers in manufacturing environment. Product cycle in 

conventional & computerized manufacturing environment. Introduction to CAD, Introduction to 

CAM. Advantages and disadvantages of CAD and CAM.  Basic Hardware structure, working 

principles, usage and types of hardware for CAD - input and output Devices, memory, CPU, 

hardcopy and Storage devices                                                                           

10 Hours  

UNIT – 2 COMPUTER GRAPHICS: Software configuration of a graphic system, function of a 

Graphics package, construction of geometry, wire frame and solid modelling. Introduction to 

exchange of modelling data – Basic features of IGES, STEP, DXF, and DMIS. 

                 10 Hours 

UNIT – 3 

NC, CNC, DNC TECHNOLOGY: NC, CNC, DNC modes, NC elements, advantages and 

limitations of NC, CNC. Functions of computer in DNC. 

                                                                                                                                  10 Hours                                                                                                                        
 

UNIT – 4 

CNC MACHINE TOOLS AND CNC PROGRAMMING: Turning tools geometry, milling 

tooling systems, tool presetting, ATC work holding. CNC machine tools, Overview of different 

CNC machining centres, CNC turning centres, high speed machine tools. Part program 

fundamentals – steps involved in development of a part program. Manual part programming-milling 

& turning.                                                                                               

                                                                                                                                          10 Hours 
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UNIT – 5  

Robotics and rapid Prototyping: Introduction, Robot Configuration, Robot Motions, 

Programming the Robots, Robot- Programming Languages, End effectors, Work Cell, Control and 

Interlock, Robot Sensor, Robot Applications. Rapid prototyping, Stereo lithography, selective Laser 

sintering, 3D-printing fused deposition modelling and Laminated object manufacturing. 

                                             12 Hours 
 

TEXT BOOKS: 

 

1.  CAD / CAM Principles and Applications - P.N. Rao, TMH, New Delhi, 2002 

2.  CAD/CAM- Mikell P-groover, Emory W. Zimrners Jr Pearson Education inc, 2003 

 

REFERENCE BOOKS: 

 

1.  Principles of Interactive Computer Graphics - Newman and Sproull, Tata McGraw Hill, 1995. 

2.  NC Machine programming & software Design -Chno-Hwachang, Michel.A. Melkanoff, Prentice 

Hall, 1989. 

3.  Computer Graphics by Steven Harrington, McGraw Hill Book Co 

4.  CAD/CAM -Ibrahim Zeid, Tat McGraw Hill, 1999.  

5.  Computer Aided Manufacturing - P.N. Rao, N.K. Tewari and T.K. Kundra Tata  McGraw Hill 

1999.  

 

COURSE OUT COMES:  

 

Upon completion of this course, students should be able to: 

CO1  Explain the role of computer in design and manufacturing, computerized manufacturing 

environment. CAD/CAM Their advantages. Hardware of computer system used in 

CAD/CAM 

CO2  Explain the role of computer graphics using geometric modeling solid modeling and surface 

modeling.   

CO3 Explain the ascertain about the development and principles of NC technology, the basics of 

CNC and DNC hardware’s , control systems, CNC tooling an work holding devices 

CO4 Explain the different types of CNC machining centers and their capabilities for large volume 

production. 

CO5 Explain the types of robots configurations robot motions end effectors robot programming 

methods and their application. 
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CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO

1 
PO2 PO3 PO4 P

O5 

PO

6 
PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

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

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

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

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

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

Total                
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FLUID MACHINERY 
 

Subject Code 

Subject Code 

: ME550 No. of Credits : 4-0-0 

No. of Lecture Hours / Week : 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 

COURSE OBJECTIVES: 
 

1. To differentiate the positive displacement Machines and Turbo machines, and application of I 

and II law of TD and Dimensional Analysis to Turbo machines.  

2. To understand the energy transfer in impulse and reaction type machines along with Euler’s 

energy equations and the concept of inlet and outlet velocity triangles for the power developing 

and power absorbing turbo machines.  

3. To know the concept of working principles, working proportions along with velocity triangles 

and apply the knowledge to solve the numerical problems of Hydraulics Turbines. 

4. To understand working principle and classification of Pumps and apply the knowledge to solve 

the problems numerical of Pumps 

5. To understand and analyze the working principles, pressure and velocity compounding and 

condition for maximum utilization factor for multistage steam turbines and to solve the 

numerical problems. 

COURSE CONTENT 

UNIT – 1  

Introduction: Definition, comparison between turbo machines and positive displacement machines, 

application of I and II law of thermodynamics to turbo machine. Dimensional analysis as applied to 

turbo machines, performance characteristics, the flow coefficient, speed ratio, speed coefficient, 

power coefficient, the specific speed. Unit quantities (unit rate of flow, unit speed, unit power), 

specific speed of turbines and pumps-selection of turbines. Similarity condition of model and 

prototype of hydraulic turbines and pumps. 

10 Hours 
 

UNIT – 2  

Energy Transfer in Turbo Machines: The Euler turbine equation, fluid energy changes, impulse 

and reaction types, utilization factor for different types of turbines, condition for maximum 

utilization factor for impulse and reaction stages, degree of reaction, degree of reaction for impulse 

and reaction types. Velocity triangle for centrifugal and axial compressor stages.  

10 Hours 
 

UNIT – 3 

Hydraulic Turbines: Hydraulic power utilization, classification of hydraulic turbines, the Pelton 

wheel turbine efficiency and volumetric efficiency, working proportions of Pelton wheels; Francis 

and Deriaz turbines; velocity triangles and efficiencies. Design on Francis turbine for slow speed. 

The draft tube, propeller and Kaplan turbines, Application of aero foil theory to propeller blades. 

                                                                                   12 Hours 
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UNIT – 4 

Centrifugal and Axial Pumps: Definition, working principle, classification, Definition of terms 

used in the design of centrifugal pumps like mano metric head, Suction head, Delivery head, Mano 

metric efficiency.  Minimum starting speed of centrifugal pumps, Types of casing, Cavitation, 

Characteristic curves. Axial flow pumps. 

10 Hours 

UNIT – 5 

Steam Turbines: Impulse staging and need for compounding, Velocity and pressure compounding-

condition for maximum utilization factor for multi stage turbine with equiangular blades, Effects of 

blade and nozzle losses, Reaction staging, Reheat factor in turbines. 

10 Hours 

TEXT BOOKS: 

1.  Principles of Turbo machinery by D.G Shepherd. 

2.  
Turbo machinery An Introduction to energy conversion, Vol III-by V Kadambi and Manohar 

Prasad. 

 

REFERENCE BOOKS: 

1.  Turbines, compressors and Fans by S.M. Yahya, Tata Mcgraw Hill. 

2.  Hydraulic Machinery by Bansal. 

 

COURSE OUTCOMES:  

 

Upon completion of this course, students should be able to: 

CO1 Differentiate the positive displacement Machines and Turbo machines, and application of I 

and II law of TD and Dimensional Analysis to Turbo machines. 

CO2 Understand the energy transfer in impulse and reaction type machines along with Euler’s 

energy equations and the concept of inlet and outlet velocity triangles for the power 

developing and power absorbing turbo machines. 

CO3 Know the concept of working principles, working proportions along with velocity triangles 

and apply the knowledge to solve the numerical problems of Hydraulics Turbines. 

CO4 Understand working principle and classification of Pumps and apply the knowledge to solve 

the problems numerical of Pumps 

CO5 Understand and analyze the working principles, pressure and velocity compounding and 

condition for maximum utilization factor for multistage steam turbines and to solve the 

numerical problems. 

 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO

1 

PO2 PO3 PO4 P

O5 

PO

6 

PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

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

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

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

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

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

Total                
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CAD/CAM LABORATORY 

 
Subject Code : ME57L No. of Credits : 0-0-1.5 

No. of Contact Hours / Week : 03  

CIE Marks 

 

: 50 Total No. of Contact Hours : 39 

 

COURSE OBJECTIVES: 

 

1. To impart the students with necessary computer aided modeling skills using standard CAD 

packages.   

2. To understand and apply the knowledge in writing ISO programs for turning and milling and 

to generate G & M codes using standard CAM packages.  

 

COURSE CONTENT 
 

PART – A  
 

COMPUTER AIDED DESIGN 
 

Study of Solid modeling Package (UG-NX).   Solid Modeling of simple machine parts and assembly. 

  

PART – B 
 

COMPUTER AIDED MANUFACTURING 
 

Writing of manual part programming using ISO codes for turning and milling operations. Use of tool 

radius compensation and canned cycles.  Check the program for syntax errors, lists errors and 

locations, show the tool path through graphical simulation using EXSL-WIN or other CAM 

Packages. 

Modelling of simple machine parts (Turning and Milling) and generating machine codes using 

standard NX CAM or other CAM Packages  

 

COURSE OUTCOMES  
 

Upon completion of the course, students shall be able to: 

 

CO1  Develop 3D models of the machine parts & assembling of machine parts.  

CO2 Write the ISO part program and perform the simulation for turning operations & Milling 

operations and Generate G & M codes for turning and milling operations.  

 

CO s 
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PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

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

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

Total                
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ENERGY CONVERSION LABORATORY 

 
Subject Code 

Subject Code 

: ME58L No. of Credits : 0- 0 – 1.5 

No. of Contact Hours / Week : 03 
CIE Marks : 50 Total No. of Contact Hours : 39 

 

COURSE OBJECTIVES: 

 

1. To understand properties of different fuels and its measurements and also use various types of 
measuring devices 

2. To understand the principles of energy conversion and analyze the results of the performance 

tests carried out on I C engines using standard procedure.  
 

COURSE CONTENT 

PART – A 

Introduction  

1. Lab layout, Location of instruments and Panels for carrying out experiments 

2. List of Instruments with specifications 

3. Calibration of instruments and standards to be discussed. 

Experiments 

4. Determination of Flash point and Fire point of lubricating oil using Abel Pensky and Marten’s 

(closed) Apparatus. 

5. Determination of Calorific value of solid, liquid and gaseous fuels. 

6. Determination of Viscosity of a lubricating oil using Redwoods and Saybolt Viscometers 

7. Valve Timing/port opening diagram of an I.C. Engine.  

6. Use of Planimeter – Computation of area of irregular planes. 
 

PART – B 

1. Performance Tests on I.C. Engines, Calculations of IP, BP, Thermal efficiencies, Volumetric 

efficiency, Mechanical efficiency, SFC, FP, A:F Ratio heat balance sheet for 

 

(a) Four stroke Diesel Engine 

(b) Four stroke Petrol Engine 

(c) Multi Cylinder Diesel/Petrol Engine, (Morse test) 

(d)Two stroke Petrol Engine 

(e) Variable Compression Ratio I.C. Engine. 

 

COURSE  OUTCOMES: 

 

Upon completion of this course, students should be able to: 

CO1 Conduct tests and determine the properties of fuels and oils. 

CO2 Conduct performance tests on IC engines and draw characteristics plots. 
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CO s 
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CO1  3 2 3 3 2 2 2 1 3 2 1 2 2 1 3 

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

Total                
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THEORY OF ELASTICITY 
 

Subject Code : ME561D No. of Credits :4-0-0 

No. of Lecture Hours / Week   : 04 Exam Hours   : 3 

Total No. of Lecture Hours      : 52 Exam Marks   : 100 
 

COURSE OBJECTIVES: 
 

1.  To understand the basic concepts of Equilibrium, Principal stresses and their directions, normal 

and shear stress on octahedral planes. 

2.  To know the concept of strain and displacement, strain displacement relations and compatibility 

conditions. Understand the concept of principal stress and their directions.   

3.  To develop stress- strain relation using elastic constants and understand St.Venants and super 

position principle. 

4.  To analyses the stress on beams, bars, thick and thin cylinder, solid and hallow disks using stress 

functions. 

5.  Understand the concept of torsional strength and rigidity of hallow non –circular tubes using 

soap film analogy. 
 

COURSE CONTENT 

 

UNIT–1 

Analysis of Stress: Definition and notation of stress, equations of equilibrium in differential form, 

stress components on an arbitrary plane, equality of cross shear, stress invariants, principal stresses, 

octahedral stress, planes of maximum shear, stress transformation, plane state of stress, Numerical 

problems 

10 Hours 

UNIT–2 

Analysis of Strain: Displacement field, strains in term of displacement field, infinitesimal strain at a 

point, engineering shear strains, strain invariants, principal strains, octahedral strains, plane state of 

strain, compatibility equations, strain transformation, Numerical Problems. 

10 Hours 

UNIT–3 

Stress-Strain Relations: linear elasticity, Generalized Hook’s law, transformation of compatibility 

conditions from strain components, St Venant’s principle, principle of super position, uniqueness 

theorem. 
 

10 Hours 

UNIT–4 

General Equations In Cylindrical Co-Ordinates: Thick cylinder under uniform internal and / or 

external pressure, rotating disks of uniform thickness, solid disks, circular disk with a hole, stress 

concentration  
 

10 Hours 
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UNIT–5 

Torsion of circular, elliptical and triangular bars, Prandtl’s membrane analogy, torsion of thin walled 

thin tubes, torsion of thin walled multiple cell closed sections. Numerical Problems.  

12 Hours 

TEXT BOOKS: 

 
1.  Advanced Mechanics of solids, L. S. Srinath, Tata Mc. Grew Hill, 2003 

2.  Theory of Elasticity, S. P. Timoshenko and J. N Goodier, Mc.Graw Hill International, 3
rd

 

Edition, 2003. 

 

REFERENCE BOOKS: 

 
1.  Theory of Elasticity, Dr. Sadhu Singh, Khanna Publications, 1988. 

2.  Applied Elasticity, Seetharamu & Govindaraju, Interline Publishing. 

 

COURSE OUTCOMES: 

 

Upon completion of this course, students should be able to: 

CO1 Derive equations of Equilibrium for 2D and 3D state of stress, estimation of principal stress 

and its directions; calculate of normal and shear stress on octahedral plane. 

CO2 Derive strain displacement and compatibility equations, principal strains and its directions, 

determination of strains in arbitrary planes. 

CO3 Derive stress-strain relations, estimate of Lame’s constant for different types of materials. 

Apply super position, Uniqueness and Reciprocal and Saint vents principles to estimate stress 

and strain. 

CO4 Estimate the stress in beams, bars, thick and thin walled cylinders using stress function. 

CO5 Estimate torsional strength, rigidity and angle of twist in thin hallow tubes using soap film 

analogy. 

 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 P

O 

PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

CO2 
 

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

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

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

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

Total                
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POWER PLANT ENGINEERING 

 
Subject Code 

Subject Code 

: ME561T No. of Credits : 4-0-0 

No. of Lecture Hours / Week : 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 

COURSE OBJECTIVES: 
 

1. 

 

To make students familiar with the different types of Fuels, Equipment for burning and Fuel 

handling in Thermal power plants. 

2. To make understand the different types of Steam generators, Accessories, Chimneys, Cooling 

towers in Thermal power plants 

3. To study the different types of Hydro Electric Power Plants. 

4. To study the different types of Nuclear reactors and different methods of radioactive waste 

disposal. 

5. To study the different types of Diesel Engine Plants and gas turbine plants. 
 

COURSE CONTENT 

UNIT – 1  

Thermal Power Plants: Selection of a site for  thermal power plants , Different types of fuels used 

for steam generation, Equipment for burning coal in lump form-stokers, different types of stokers, 

Advantages and Disadvantages of using  pulverized fuel, Equipment for preparation and burning of 

pulverized coal, Unit system and bin system, Pulverized fuel furnaces, Coal and ash handling 

equipment. 

                                                                                                 10 Hours 

UNIT – 2 

Chimneys: Natural, forced, Induced and balanced draught, height of chimney. Boiler: Generation of 

steam using forced circulation, a brief account of Benson, Velox and Ramson steam generators. 

Boiler Accessories: Super heaters, Economizers, Air Pre- heaters.  Cooling Towers and Cooling 

Ponds: natural and mechanical draught cooling towers.  

10 Hours 
 

UNIT – 3 

Hydro Electric Power Plants: Storage and pondage type, Flow duration and mass curves, 

Hydrographs, Low, medium and high head plants, pumped storage plants, Penstock, Surge tanks, 

Gates and valves, Power house, general layout. Choice of site for power station, Load estimation, 

Load duration curve, Load factor, Capacity factor, use factor, Diversity factor, Demand factor. 

Numerical problems. 

      12 Hours 

UNIT – 4 

Nuclear Power Plants: Principles of release of nuclear energy, Fusion and Fission reactions. 

Nuclear fuels used in the reactors, Elements of a nuclear reactor, Moderator, control rod, fuel rods, 

Coolants.  Brief description of reactors of the following types -  Pressurized water reactor, Boiling 
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water reactor, Sodium graphite reactor, Fast Breeder reactor, Homogeneous graphite reactor and gas 

cooled reactor, Radiation hazards, Shielding, Radioactive waste disposal. 

10 Hours  

UNIT – 5 

Diesel Engine Plants: Introduction, Advantages and disadvantages, Layout of a diesel power plant, 

methods of starting diesel engine, cooling system. Lubrication systems, Exhaust systems, Gas 

Turbine Plant: Introduction, Classification, Open cycle gas turbine power plant, Advantages of 

open cycle, Disadvantages of open cycle, Closed cycle gas turbine power plant, Advantages and 

disadvantages of closed cycle, Methods of improving the thermal efficiency of a gas turbine plant, 

Re-heater, Inter Cooler, Regeneration. 

10 Hours 

TEXT BOOKS: 

 

1.  Power Plant Engineering, P.K. Nag, TMH 2nd Ed, 2001. 

2.  Power Plant Engineering, G R Nagpal, khanna 2002. 

 

REFERENCE BOOKS: 

 

1.  Power Plant Engineering, Morse F.T., Van Nstrand, 1998. 

2.  Power Plant Engineering, M.M El-Wakil, McGraw Hill, International, 1994. 

3.  Power Plant Engineering, Domakundawar, DhanpathRai sons, 2003. 

 

COURSE OUTCOMES:  

 

Upon completion of this course, students should have knowledge about: 

CO1 The principles of power generation in thermal power plants. 

CO2 The principles of steam generation, Methods of cooling and methods of producing draught. 

CO3 The types of Hydroelectric power plants and Principle of power generation. 

CO4 The different types of nuclear reactors and Principle of power generation. 

CO5 The different types of Diesel power plants and gas turbine plants. 

 
  

CO s 

 

CO 

% 

PO sand PSOs Mapping 

P

O

1 

PO2 P

O 

PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

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

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

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

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

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

Total                
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ALTERNATE FUELS 

Subject Code 

Subject Code 

: ME562T No. of Credits : 4-0-0 

No. of Lecture Hours / Week : 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 

COURSE OBJECTIVES: 
 

1. To explain the importance of alternate fuels, their availability, properties and to delineate the 

types of them. 

2. To analyze and apply the effects of use of alcohols on Performance and Emission in SI and CI 

engines. 

3. To modify SI and CI engines which use CNG, LPG, H2, Biogas as fuels, to analyze 

Performance and Emission Characteristics of them. 

4. To test the Performance and Emission parameters of Vegetable oils and Bio-diesels on CI 

engines. 

5. To examine different energy sources available for hybrid engines and to explain with sketches 

ECS, Fuel cell and Batteries. 
 

COURSE CONTENT 

UNIT – 1 

Introduction: Need for alternate fuel, availability and properties of alternate fuels, LPG, hydrogen, 

ammonia, CNG and LNG, vegetable oils and biogas, merits and demerits of various alternate fuels, 

introduction to alternate energy sources. Like EV, hybrid, fuel cell and solar energy. 

      10 Hours 

UNIT – 2 

Alcohols: DME, DEE and their blends and their effects on performance of SI and CI engines and 

Combustion and Emission characteristics related numerical problems. 

10 Hours 

UNIT – 3 

Natural Gas, LPG, Hydrogen and Biogas: modification required in engines, Performance and 

Emission Characteristics of CNG, LPG in SI and CI engines, Hydrogen as fuel, its storage, handling, 

performance and safety.                                                                  

12 Hours 

UNIT – 4 

Vegetable Oils: Various vegetable oils for engines, esterification, performance in engines, 

performance and emission characteristics, biodiesel and its characteristics.   

10 Hours 

UNIT – 5 

New Generation Energy Sources (NGES): Energy sources for hybrid engines, advantages and 

limitations, required system components and Electronic Control Systems (ECS), for use of NGES in 

engines, High energy and power density batteries, fuel cell. 

10 Hours 
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TEXT BOOKS: 

 

1.  Alternative Fuels Guide Book, Richard L. Bechfold, SAE International Warren dale - 1997 

2.  Energy Today & Tomorrow, Maheswar Dayal, I & B Horsier India - 1982. 

 

REFERENCE BOOKS: 

 

1.  Power Plant Engineering, Nagpal, Khanna Publishers - 1991. 

2.  Alcohols as motor fuels progress in technology, Series No.19, SAE Publication USE - 1980. 

 

COURSE OUTCOMES:  

 

Upon completion of this course, students should be able to: 

CO1 Explain the importance of alternate fuels, their availability, properties and to delineate the 

types of them. 

CO2 Analyze and apply the effects of use of alcohols on Performance and Emission in SI and CI 

engines. 

CO3 Modify SI and CI engines which use CNG, LPG, H2, Biogas as fuels, to analyze 

Performance and Emission Characteristics of them. 

CO4 Evaluate the Performance and Emission parameters of Vegetable oils and Bio-diesels on CI 

engines. 

CO5 Examine different energy sources available for hybrid engines and to explain with sketches 

ECS, Fuel cell and Batteries. 

 
 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO

1 

PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

CO2 
 

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

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

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

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

Total                
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INDUSTRIAL ENGINEERING  
 

Subject Code : ME561M No. of Credits : 4 - 0 - 0 

No. of Lecture Hours / Week   : 04 Exam Hours   : 3 

Total No. of Lecture Hours      : 48 Exam Marks   : 100 

 

COURSE OBJECTIVES 

 

1.  To provide the knowledge of basic principles of productivity & work study as a tool for 

increasing the efficiency and effectiveness of the organizational system. 

2.  To Apply the basic knowledge of work system design. 

3.  To systematically Examine the activities and processes involved in completing any given 

engineering task. 

4.  To question the sequence in the series of tasks to be carried out in completing any job and 

critically examining if there is a better way of doing the same. 

5.  To propose better ways of completing tasks and improving productivity. 

 

COURSE CONTENT 

 

UNIT - 1 Productivity & Work Study: Definition of productivity, factors affecting 

productivity, definition, objective & scope of work study, human factors in work study, work study 

& management, work study & supervisor, work study &worker.  Method Study: Definition, 

objective & scope, charts to record movements in shop, process charts, flow process charts, multiple 

activity charts, two handed process charts, SIMO chart, and principles of motion economy. 

       12 Hours 

UNIT – 2  

Work Measurement: Definition, objectives, techniques of work measurement, work sampling, need 

of confidence levels, sample size determination, random observation with simple problems.  Time 

Study: Definition, time study equipments, selection of jobs, steps in time study, breaking jobs into 

elements, recording information, rating, standard performance, scales of rating, factors affecting rate 

of working, allowances, standard time determination.  

12 Hours 

UNIT – 3  

Introduction to Industrial Design: elements of design structure for industrial design in engineering 

application in modern manufacturing systems. Ergonomics and Industrial Design: Introduction, 

general approach to the man-machine relationship, workstation design-working position.  

      

10 Hours 

UNIT – 4  

Visual Effects of Line and Form: The mechanics of seeing-psychology of seeing general influences 

of line and form. Color Models: RGB, CMY, HSV, Color and light, color and objects-color 

and the eye-color consistency-color terms reactions to color and color continuation-color on 

engineering equipments.      

12 Hours 
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UNIT – 5  

Aesthetic Concepts: Concept of unity-concept of order with variety-concept of purpose style and 

environment –Aesthetic expressions. Style –components of style house style, observation style in 

capital goods, case study.       

08 Hours 

TEXT BOOKS: 

 

1. Work study, ILO, 3rd edition, 2006. 

2. Human Factor Engineering: Sanders & McCormick, 7th Ed., McGraw Hill Publications. 

REFERENCE BOOKS: 

 

1. Applied Ergonomics Hand Book, Brain Shakel, Butterworth Scientific, London 1988. 

2. Introduction to Ergonomics, R. C. Bridger, McGraw Hill Publications. 

3. Industrial Design for Engineers, Mayall W. H. London Hiffee Books Ltd., 1988. 

4. Work Study & Ergonomics, Suresh Dalela & Saurabh, standard publishers & Distributors, 1999. 

 

COURSE OUTCOMES: 

 

Upon completion of this course, students should be able to: 

 

CO1   Apply their Knowledge about utilizing tools and techniques of Work Study. 

CO2  Demonstrate his skills to effectively and efficiently design small activities, production 

systems, projects etc and explain how it is productive. 

CO3    Design simple products and processes that meets the needs of the society. 

CO4    Demonstrate analytical skills and develop better ways of performing a task. 

CO5    Appraise and choose the most efficient method among the alternative methods developed. 

 

 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO

1 

PO2 P

O 

PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

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

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

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

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

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

Total                
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PROFESSIONAL COMMUNICATION AND REPORT WRITING 

 
Subject Code 

Subject Code 

: ME562M No. of Credits : 4-0-0 

No. of Lecture Hours / Week : 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 
 

COURSE OBJECTIVES: 

 

1.  To understand and learn the scope and importance of professional communication. 

2.  To demonstrate the capability of explaining and making others understand through oral 

Communication 

3.  To plan and prepare Technical Reports for documentation and analysis as a part of 

effective and professional written communication. 

4.  To appreciate the use of appropriate channel to maximize the reach of any 

communication channel. 

5.  To manage the organizational communication in very effectively and solve cases 

through group and individual tasks 

 
COURSE CONTENT 

 

UNIT – 1  

Communication: Importance of communication, oral and written communication, role of oral and 

written communication in effectiveness, communication process with basic model, formal and 

informal communication in management , barriers to communication, feedback and its effectiveness, 

conflict communication.   

10 Hours 

UNIT – 2  

Oral communication: factors: factors influencing effective oral communication, role of trust self-

confidence motivational factors, styles of oral communication, importance of listening, grapevine 

and its role, role of visual aids, advantages and disadvantages over written communication , 

informative and persuasive communication. 

         10 Hours 

UNIT – 3  

Written communication: Writing style, importance of writing skills, books review and its 

importance. Letter writing: Personal correspondence, formal and informal letters, official and 

Demi-official letters, business and commercial letter and other technical correspondence , choice of 

stationary. Technical report writing: Synopsis writing, formats for reports, report types- 

introductory report, progress report, incident report, feasibility report, marketing report, field report 

laboratory test report. Project report: Reference work, synopsis, general objective, specific 

objective, introduction, body, tabular and graphical representation, use of visual aids, conclusion, 

bibliography.    

12 Hours 
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UNIT – 4  

Effective Meetings: Meeting as a decision making body, psychology of member, chairmanship-

outside meeting, chairmanship control of progress, chairmanship control of the member, behavior in 

meeting, effective secretary and his role, Types of meetings, symposia, conference, convections. 

Effective interviews: Interviewing, types of interview, selection interview, grievance interview, 

employee appraisal interview, informational interview, interrogational interview, organizing 

interview, types of question, effective questioning in the interview, responsibilities of an interviewer 

and an interviewee, interview assessment form and its importance. 

          10 Hours 

UNIT – 5  

Problem Solving In Communication: periodic training, role of conflicts, evaluation through 

possible solutions. Individual Tasks: business correspondence, restructuring/reforming of some 

business correspondence, preparation of synopsis, role play, case studies, seminar on selected topics, 

other oral and written communication exercise.   Group Tasks: preparation of project report, 

meeting, interviews, seminars, role play.   

    10 Hours 

 

TEXT BOOKS: 

 

1.  Effective Communication- Made Simple Series, Rupa and Co., 1985. 

2.  Urmila Raj and S.M Rai, Business Communication, Himalaya publishing house, 1989. 

 

REFERENCE BOOKS: 

 

1.  Cheryl Hamilton and Parker, Communication for Results, Macmillan publication, 1986. 

2.  Bill Scoot, The Skill of Communicating for Professional Engineers, Thomas Telford Ltd., 

London. 

3.  Gart side Pitman, Modern Business Correspondence, 4th edition, 1986. 

4.  EM McGrath, Basic Managerial Skill for All, 3rd Edition, Prentice Hall of India, 1986. 

5.  Houp and Pearsall, Reporting Technical Information, 5th edition, MacMillan, 1986. 
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COURSE OUTCOMES: 

 

 Upon completion of this course, students should be able to: 

 

CO1 List different types of communication, describe salient features of each type, list 

formal and informal communication, list barriers to communication 

CO2 List Salient features of oral communication, describe the importance of listening and 

describe types of oral communication 

CO3 Classify letters, draft letters and reports of different types for different situations for 

various agencies and stakeholders. 

CO4 Describe the role of chairperson, secretary in professional meetings, classify 

interviews and describe the role of interviewer and interviewee in effective 

interviews. 

CO5 Describe the role of problems solving, solve case studies on effective communication 

through group task and individual tasks. 

 
 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 PO PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

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

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

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

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

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

Total                
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DESIGN OF MACHINE ELEMENTS – II 

 
Subject Code 

Subject Code 

: ME610 No. of Credits : 4-0-0 

No. of Lecture Hours / Week : 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 

 

COURSE OBJECTIVES: 

 

1. To understand design of curved beams of standard cross section, stresses in cylinder and 

cylinder heads, ropes and chains. 

2. To understand and design of different types of spring for different applications. 

3. To understand different types of gears, terminology of gears, gear tooth failure and design of 

spur and helical gears. 

4. To understand different types of gears, terminology of gears, gear tooth failure and design of 

bevel and worm gears. 

5. To understand and design of different types of clutch, brakes, lubrication and bearings.  

 

COURSE CONTENT 

UNIT – 1 

Curved Beams: Stresses in curved beams of standard cross sections used in crane hook, punching 

presses & clamps, closed rings and links. Cylinders & Cylinder Heads: Stresses due to different 

types of fits, cylinder heads, and flats. Ropes and Chain drives: Ropes and chains for different 

applications.   

     12 Hours                                                                                                                             

UNIT – 2 

Springs: Types of springs - stresses in Helical coil springs of circular and non-circular cross 

sections. Tension and compression springs, springs under fluctuating loads, Leaf Springs: Stresses 

in leaf springs. Equalized stresses, Energy stored in springs, Torsion, Belleville and Rubber springs. 

                                                                                                                          10 Hours 

UNIT – 3 

Spur & Helical Gears: Spur Gears: Definitions, stresses in gear tooth: Lewis equation and form 

factor, Design for strength, Dynamic load and wear load. Helical Gears: Definitions, formative 

number of teeth, Design based on strength, dynamic and wear loads.                                                                                                                  

10 Hours 

UNIT – 4 

Bevel and Worm Gears: Bevel Gears: Definitions, formative number of teeth, Design based on 

strength, dynamic and wear loads. Worm Gears: Definitions, Design based on strength, dynamic, 

wear loads and efficiency of worm gear drives.    

 10 Hours 
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UNIT – 5 

Clutches & Brakes: Design of Clutches: Single plate, multi plate and cone clutches. Design of 

Brakes: Block and Band brakes: Self-locking of brakes: Heat generation in Brakes. Lubrication 

and Bearings: Lubricants and their properties, Mechanisms of Lubrication bearing modulus, 

coefficient of friction, minimum oil film thickness, Heat Generated, Heat dissipated, Bearing 

Materials, Examples of journal bearing and thrust bearing design.   

 10 Hours 

TEXT BOOKS: 

 

1.  Mechanical Engineering Design, Joseph E Shigley and Charles R.Mischke. McGraw 

HillInternational edition, 6th Edition 2003. 

2.  Design of Machine Elements, V. B Bhandari, Tata McGraw Hill Publishing Company Ltd., New 

Delhi, 2nd Edition 2007 

 

REFERENCE BOOKS: 

 

1.  Machine Design, Robert L. Norton, Pearson Education Asia, 2001 

2.  Design of Machine Elements, M. F. Spotts, T. E. Shoup, L. E.Hornberger, S. R Jayramand C. 

V. Venkatesh, Pearson Education,2006. 

3.  Machine Design, Hall, Holowenko, Laughlin (Schaum’s Outlines series) Adapted by S.K. 

Somani, Tata McGraw Hill Publishing Company Ltd., New Delhi, Special Indian Edition, 

2008. 

 

DESIGN DATA HANDBOOK 

 

1. Design Data Hand Book, K. Lingaiah, McGraw Hill, 2nd Ed. 

2. Data Hand Book, K. Mahadevan and Balaveera Reddy. 

 

COURSE OUTCOMES:  

 

Upon completion of this course, students should be able to: 

CO1 Analyze and design curved beam, stresses in cylinder and cylinder heads, ropes and chain. 

CO2 Identify and design helical springs subjected to static and fatigue loading, also design 

concentric springs and leaf springs. 

CO3 Analyze and select right kind of gear for the application and design spur and helical gears. 

CO4  Analyze and select right kind of gear for the application and design bevel and worm gears. 

CO5 Analyze and design single plate, multi-plate clutches, cone clutches, block and band brakes. 

Lubrication mechanism, design of journal and thrust bearings. 
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CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO

1 

PO2 P

O 

PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

CO2 
 

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

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

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

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

Total                
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MECHATRONICS 

 

COURSE CONTENT 

 

UNIT- 1 

Introduction to Mechatronics: Systems development- Manual, automated and microprocessor 

based embedded systems, multidisciplinary approach to system development, Important 

characteristics of system, Evolution of Mechatronics, Scope of the present generation of integrated 

system with emphasis on smart and intelligent systems with innovative control, Block diagram of 

Mechatronics design process,  Sequential Control and use of PLCs, Examples of Mechatronics-

consumer durables, automotive systems and other applications. Sensors and Transducers: Sensors 

and Transducers – Classification and Comparison, Performance terminology, static and dynamic 

characteristics, Importance of Resistance Capacitance and Inductance in sensor/transducer designs, 

Simple Linear and Rotary Potentiometer, Importance of non-contact sensors, Proximity Sensors, 

Optical encoders, Eddy current Sensors, Hall Sensors and application of proximity sensors.  

                     12 Hours 
UNIT- 2 

Signal Conditioning: Introduction- Importance of Signal Conditioning, Protection – Zener-Diodes, 

Use of Amplifiers, Types and applications of inverting and non-inverting amplifiers, Functions of 

Operational amplifier, Filters – Classification and use of filters, Conversion – Analog to digital and 

Digital – Analog, Multiplexers and application, Data acquisition systems DAQs, Signal Processing 

and  Digital signal processing, Pulse Modulation. 

       10 Hours 

UNIT- 3 

Electrical Actuation Systems: Importance of actuators, classification of Actuators, Mechanical 

Switches, Bouncing and De-bouncing in Mechanical Switches, Principles of Solenoids and relays, 

Classification of motors, Application of various motors - Block Diagram - Spindle motors – basic 

principles, DC motors with field applications, brushless permanent magnet DC motors, Stepper 

motors, Solid State Switches: transistors, Darling ton pair, Thyristors, Triacs. 

    10 Hours 

Subject Code : ME 620 No. of Credits : 4 - 0 - 0 

No. of Lecture Hours / Week   : 04 Exam Hours   : 3 

Total No. of Lecture Hours      : 52 Exam Marks   : 100 

COURSE OBJECTIVES: 

1.  To learn about the integration of various engineering disciplines for designing and 

developing mechatronics system. 

2.  To understand the types of sensors and transducers and signal conditioning techniques in 

applications 

3.  To evaluate for various needs for electrical actuation adaptable in automation process. 

4.  To have complete knowledge of Microprocessors in smart and intelligent controls in 

mechatronics. 

5.  To explain the importance of Microcontrollers and differentiate between serial and parallel 

communication. 
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UNIT- 4 

Introduction to Digital Systems: Introduction to Digital Controls, Evolution of Microprocessors, 

Microprocessor family past and present, Microprocessor based digital control, Importance of logic 

functions, Basic elements of control systems, Intel - 8085A processor architecture, CPU, memory 

and address, ALU, assembler, data, registers, Read Cycle, Fetch cycle, Write cycle, State, Bus, 

Interrupts. Organization &Programming Of Microprocessors: Introduction To Organization Of 

INTEL 8085-Data And Address Buses, Instruction Set Of 8085, Programming The 8085, Assembly 

Language Programming.    

10 Hours 

UNIT- 5 

Microcontrollers: Introduction and applications of microcontrollers, applications of 

Microcontrollers, difference between microprocessor and microcontrollers, requirements for control 

and their implementation in microcontrollers, importance of Communication Systems serial and 

parallel communication, Digital communications: Centralized, hierarchical and distributed control. 

Importance of band and width in communication, special topics related to applications of 

microprocessors and microcontrollers in mechatronics system designs.  Central Processing Unit of 

Microprocessors: Introduction, Timing And Control Unit Basic Concepts, Instruction And Data 

Flow, System Timing, Examples Of INTEL 8085 And INTEL 4004 Register Organization.     

10 Hours 

TEXT BOOKS 

1. Mechatronics – W.Bolton, Longman, 2Ed, Pearson Publications, 2007. 

2. Microprocessor Architecture, Programming & Applications With 8085/8085A – R.S. 

Ganokar, Wiley Eastern. Ramachandran K P and others – Wiley  2013 

REFERENCE BOOKS 

1. Mechatronics – Principles,Concepts and Applications – Nitiagour and PremchandMohalik – 

Tata McGraw Hill – 2003. 

2. Mechatronics Principles &Applications by Godfrey C. Onwubolu, Elsevier. 

3. Mechatronics – Rajput – S. Chand & Co. – 2013. 

COURSE OUTCOMES:  

Upon completion of this course, students should be able to: 

CO1 Classify and identify applications of sensors/ transducers for various system automation and 

control applications which involves system integration. 

CO2 Learn the cope and importance of signal conditioning system and integration of various 

mechanical switches, relays and solenoids. Explain the Classification of motors and 

applications transistors. 

CO3 Understand types of various actuators and applications of electrical actuators in mechatronics 

system design applications. 

CO4 Learn the importance of Microprocessors with a clear understanding of architecture and 

apply functional aspects for programming in mechanical applications. 

CO5 Conceive, design and develop alternate solutions to real world problems through Micro 

controllers systems which could be augmented to a system with an integrated approach. 
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CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 PO PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

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

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

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

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

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

Total                
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HEAT AND MASS TRANSFER 

 
Subject Code 

Subject Code 

: ME630 No. of Credits : 4-0-0 

No. of Lecture Hours / Week : 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 

COURSE OBJECTIVES: 

 

1. To explain mechanisms of modes of heat transfer, related governing equations and related 

numerical examples. 

2. To establish relationship between temperature and rate of heat transfer and overall heat transfer 

coefficients in various configurations including extended surface and to calculate time 

dependent parameters in unsteady state heat transfer.   

3. To explain the mechanisms of free and forced convection, dimensionless numbers for flows, 

boiling and condensation heat transfer, define mechanisms of mass transfer and solve related 

numerical problems. 

4. To state various laws and explain radiation and terms related to it and solve related numerical 

problems. 

5. To classify heat exchangers and estimate Overall heat transfer coefficient, area, length and rate 

of heat transfer using LMTD and NTU methods and solve related numerical problems. 
 

COURSE CONTENT 

UNIT – 1 

Introduction and Concepts: Modes of heat transfer, Fourier’s, Newton’s and Stefan Boltzman’s 

Laws, Combined modes of heat transfer, thermal resistance, thermal diffusivity, Appropriate 

Numerical Examples. General form of conduction equations in Cartesian coordinates, Reduction of 

the equation with simpler conduction problems.  Boundary conditions of I, II and III kinds, 

Conduction equations is cylindrical and spherical coordinates (no derivations) 

10 Hours 

 

UNIT – 2 

One Dimensional Steady State Conduction Heat flow through a plane and composite wall, 

cylinder and sphere, overall heat transfer coefficient, thermal contact resistance, critical thickness of 

insulation, Effect of variable thermal conductivity, Conduction with heat generation in slabs and 

cylinders. Numerical Problems. Fins: Types, general conduction analysis, fins of uniform cross-

sectional area. Heat dissipated by a fin. Effectiveness and Efficiency of fins.  Solution for different 

boundary condition. Use of fin analysis for measuring temperature error of the thermometer. 

Numerical Problems.  Transient conduction and use of Temperature Charts: Conduction in 

solids with negligible internal temperature gradient (Lumped system analysis), Use of transient 

temperature charts (Heisler’s charts) for transient conduction in slab, cylinder and sphere; use of 

charts for transient conduction in semi- infinite solids. Numerical problems. 

10 Hours 
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UNIT – 3 

Convection: Flow over a body, velocity and thermal Boundary layer. Drag coefficient and heat 

transfer coefficient, flow inside a duct, hydrodynamic and Thermal entry lengths, fully developed 

and developing flows (qualitative only).  Expressions for pressure drop and pumping power, 

problems related to the same.  Concepts of turbulence, Prandtl’s mixing length theory for turbulent 

flow dimensionless parameters in convection and their physical significance. Numerical Problems. 

Forced Convection: Dimensional analysis of forced convection, velocity and Thermal Boundary 

layer, Flow over plates, Flow across cylinders and spheres, Flow in tubes, Reynolds’s analogy. 

Numerical Problems.  Natural Convection: Dimensional analysis of natural convection; empirical 

relationship for Vertical plates and pipes. Numerical Problems. Boiling and condensation: Pool 

boiling – Regimes Calculations on Nucleate boiling, Critical Heat flux and Film boiling. 

Condensation: Film wise and drop wise condensation – Nusselt’s Theory of Condensation on a 

vertical plate - Film condensation on vertical and horizontal cylinders using empirical correlations. 

Numerical Problems. Mass transfer definition and terms used in mass transfer analysis, Fick’s First 

Law of diffusion (no numerical problems). 

12 Hours 
 

UNIT – 4 

Thermal Radiation: Emission characteristics and laws of black-body radiation – Irradiation – total 

and monochromatic quantities – laws of Planck, Wien, Kirchhoff, Lambert, Stefan and Boltzmann–

heat exchange between two black bodies – concepts of shape factor – Emissivity – heat exchange 

between Grey bodies–radiation shields. 

10 Hours 

UNIT – 5 

Heat Exchangers: Classification of heat exchangers – overall heat transfer Coefficient and fouling 

factor – Concepts of LMTD and NTU methods - Problems using LMTD and NTU methods. 

Numerical Problems. 

10 Hours 

TEXT BOOKS: 

1.  Heat Transfer, J.P.Holman, 9th edition, Tata McGraw Hill, 2007 

2.  Heat and Mass transfer, Tirumaleshwar, Pearson education, 2006. 

 

REFERENCE BOOKS: 

1.  Heat transfer A Basic Approach, Ozisik, McGraw Hill Book Company edition, 2002 

2.  Heat transfer – a practical approach, Yunus A Cengel, 2
nd

 edition, Tata McGrawHill 

3.  Heat transfer, R.K.Rajput, S Chand and Company Ltd., 2008 

4.  Heat transfer, P.K.Nag, Tata McGraw Hill 2002. 
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COURSE OUTCOMES:  

 

Upon completion of this course, students should be able to: 

CO1 Explain mechanisms of modes of heat transfer, related governing equations and related 

numerical examples. 

CO2 Establish relationship between temperature and rate of heat transfer and overall heat transfer 

coefficients in various configurations including extended surface and to calculate time 

dependent parameters in unsteady state heat transfer.   

CO3 Explain the mechanisms of free and forced convection, dimensionless numbers for flows, 

boiling and condensation heat transfer, define mechanisms of mass transfer and solve related 

numerical problems. 

CO4 State various laws and explain radiation and terms related to it and solve related numerical 

problems. 

CO5 Classify heat exchangers and estimate Overall heat transfer coefficient, area, length and rate 

of heat transfer using LMTD and NTU methods and solve related numerical problems. 

 

 

 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 PO3 PO4 PO

5 

PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

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

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

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

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

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

Total                
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ENGINEERING ECONOMICS 

 
Subject Code 

Subject Code 

: ME640 No. of Credits : 4-0-0 

No. of Lecture Hours / Week : 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 

COURSE OBJECTIVES: 

 

1. To explain engineering economics decision making process, state and explain the law of 

demand and supply, law of diminishing returns and solve problems on interest factors.  

2. To understand the relevance of present worth and future worth comparisons and compare the 

Net present worth and Net future worth of co-terminated assets, assets with unequal lives and 

infinite lives.  

3. To understand the relevance of Equivalent annual worth comparisons and compare the 

equivalent annual worth of co-terminated assets and assets with unequal lives and infinite lives.    

4. To appraise investments using non-discounted and discounted cash flow techniques, show the 

depreciation calculations using straight line and declining balance methods and explain the 

procedure for determining the corporate income tax.  

5. To explain the various cost concepts, cost estimation methods, the principles of cost accounting, 

the elements of balance sheet and profit and loss account and the use of financial ratios for 

measuring financial performance.  
 

COURSE CONTENT 

UNIT– 1 

Introduction: Engineering Decision-Making, Engineering and Economics, Problem solving and 

Decision making, Intuition and Analysis, Tactics and Strategy. Engineering Economic Decision, 

Maze. Law of demand and supply, Law of returns, Interest and Interest factors: Interest rate, Simple 

interest, Compound interest, Cash - flow diagrams, Personal loans and EMI Payment, Exercises and 

Discussion. 

10 Hours 
 

UNIT – 2 

Present-Worth and Future worth Comparisons: Conditions for present worth comparisons, Basic 

Present worth comparisons, Present-worth equivalence, Net Present-worth, Assets with unequal 

lives, infinite lives, Future-worth comparison, Pay-back comparison, Exercises, Discussions and 

problems. 

10 Hours 

UNIT – 3 

Equivalent Annual-Worth Comparisons: Equivalent Annual-Worth Comparison methods, 

Situations for Equivalent Annual-Worth Comparisons, Consideration of asset life, Comparison of 

assets with equal and unequal lives, Use of sinking fund method, Annuity contract for guaranteed 

income, Exercises, Problems. 

12 Hours 
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UNIT – 4 

Rate-Of-Return Calculations and Depreciation: Rate of return, Minimum acceptable rate of 

return, IRR, IRR misconceptions, Cost of capital concepts. Causes of Depreciation, Basic methods of 

computing depreciation charges, Tax concepts, corporate income tax.   

10 Hours 

UNIT – 5 

Introduction to and Scope of Finance Functions: Statements of Financial Information: 

Introduction, Source of financial information, financial statements, Balance sheet, and Profit and 

Loss account, relation between Balance sheet and Profit and Loss account. Financial performance 

analysis using financial ratios, Simple Numerical. 

10 Hours 

TEXT BOOKS: 

1.  James L Riggs, Engineering Economy, McGraw Hill, 2002. 
 

REFERENCE BOOKS: 

1.  Gerald J Thuesen, Engineering economy, Prentice-Hall-India, Pvt Ltd, 2002.   

2.  Prasanna Chandra, Financial Management, Tata Mc Graw Hill, 2004. 
 

COURSE OUTCOMES:  

 

Upon completion of this course, students should be able to: 

CO1 Explain engineering economics decision making process, state and explain the law of 

demand and supply, law of diminishing returns and solve problems on interest factors.  

CO2 Understand the relevance of present worth and future worth comparisons and compare the 

Net present worth and Net future worth of co-terminated assets, assets with unequal lives and 

infinite lives. 

CO3 Understand the relevance of Equivalent annual worth comparisons and compare the 

equivalent annual worth of co-terminated assets and assets with unequal lives and infinite 

lives. 

CO4 Appraise investments using non-discounted and discounted cash flow techniques, show the 

depreciation calculations using straight line and declining balance methods and explain the 

procedure for determining the corporate income tax. 

CO5 Explain the various cost concepts, cost estimation methods, the principles of cost accounting, 

the elements of balance sheet and profit and loss account and the use of financial ratios for 

measuring financial performance. 
 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 PO3 PO4 PO

5 

PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

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

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

CO3 
 3 3 3 3 1 1 1 1 1 1 1 1 1 3 1 

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

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

Total                
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FINITE ELEMENT METHODS 
 

Subject Code : ME650 No. of Credits :4-0-0 

No. of Lecture Hours / Week   : 04 Exam Hours   : 3 

Total No. of Lecture Hours      : 52 Exam Marks   : 100 

 
 

COURSE OBJECTIVES: 

 

1.  To understand the basic concepts of finite element analysis, node and node numbering 

methods. Derive potential energy functional using principle of virtual work.  

2.  To be able to derive the weak formulation for various types of basic engineering problems, 

such as heat conduction, solid mechanics etc., using the principle of variation. 

3.  To be able to conduct engineering analysis of basic heat conduction, structural mechanics 

problems use finite element methods. 

4.  To work as a team member to pursue analysis of engineering applications. 

5.  To be capable of making a fine presentation of their analysis works to their classmates and 

instructor. 

 
COURSE CONTENT 

 

UNIT – 1 

Introduction: Equilibrium equations in elasticity subjected to body force, traction forces, and stress-

strain relations for plane stress and plane strains. General description of Finite Element Method, 

Application and limitations. Types of elements based on geometry. Node numbering, half band 

width.  Basic Procedure: Euler - Lagrange equation for bar, beam (cantilever /simply supported 

fixed) Principle of virtual work, principle of minimum potential energy, Raleigh’s Ritz method. 

Direct approach for stiffness matrix formulation of bar element. Galerkin’s method.               

10 Hours 

UNIT – 2 

Interpolation Models: Interpolation polynomials- Linear, quadratic and cubic. Simplex complex 

and multiplex elements. 2D PASCAL’s triangle. CST elements-Shape functions and Nodal load 

vector, Strain displacement matrix and Jacobin for triangular and rectangular element.  Higher 

Order Elements: Lagrange’s interpolation, higher order one dimensional elements-Quadratic and 

cubic element and their shape functions. Shape function of 2-D quadrilateral element-linear, quadric 

element Iso-parametric, Sub parametric and Super parametric elements. Numerical integration: 1, 2 

and 3 gauge point for 1D and 2Dcases.  

12 Hours 

UNIT – 3 

Solution of 1-D Bars: Solutions of bars and stepped bars for displacements, reactions and stresses 

by using penalty approach and elimination approach. Gauss-elimination technique.   Trusses: 

Stiffness matrix of Truss element. Numerical problems. 

10 Hours 
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UNIT – 4 

Beams: Hermits shape functions for beam element, Derivation of stiffness matrix. Numerical 

problems of beams carrying concentrated, UDL and linearly varying loads. Finite element analysis of 

1D, 2d and 3D problems using ANSYS Software. 

10 Hours 

UNIT – 5 

Heat Transfer: Steady state heat transfer, 1D heat conduction governing equations. Functional 

approach for heat conduction. Galerkin’s approach for heat conduction. 1D heat transfer in thin fins. 

10 Hours 
 

TEXT BOOKS: 

 
1.  Introduction to Finite Elements in Engineering, Ashok D.Belegundu, Tirupathi 

R.Chandrupatla3
rd

 Edition PHI. 

2.  An Introduction to the Finite Element Method, J N Reddy, 3
rd

 Edition McGraw-Hill, 2005. 

 

REFERENCE BOOKS: 

 

1.  Concepts and applications of finite element analysis Robert DCook 2
nd

Edition Wiley, 1981. 

2.  The Finite Element Method for Engineers, Kenneth H. Huebner 4
th

Edition,John Wiley and Sons, 

1982. 

3.  Finite Element Method in Engineering, S.S. Rao, 4
th

 Edition, Elsevier, 2006 

 

COURSE OUTCOMES: 

 

Upon completion of this course, students should be able to: 

CO1 Apply the basic knowledge of elasticity to solve continuum mechanics problems, use 

numerical technique like Rayleigh –Ritz method, Gelrkins method to solve partial differential 

equations of structural engineering problems. 

CO2 Derive strain displacement matrix, interpolation functions for linear, quadratic and cubic 

elements using Lagrange’s formula.  

CO3 Solve one dimensional bar and stepped bar problems using elimination and penalty approach.  

Similarly derive stiffness matrix for Truss element and determine of stress and reactions at the 

support for the truss members.  

CO4 Derive Hermitz shape functions for the beam element, derive load vector matrix for different 

types of loads and determine deflection and slope for different beams. 

CO5 Derive stiffness matrix for steady state heat transfer problems with conduction and to solve 

heat transfer problems using finite element approach. 
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CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 P

O 

PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

CO2 
 

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

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

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

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

Total                
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DESIGN LABORATORY 

 

Subject Code : ME67L No. of Credits : 0-0-1.5 

No. of Contact Hours / Week : 03  

CIE Marks 

 

: 50 Total No. of Contact Hours : 39 

COURSE OBJECTIVES: 

 

1. To demonstrate the concepts discussed in Design of Machine Elements, Mechanical Vibrations 

& Dynamics of Machines courses. 

2. To visualize and understand the development of stresses in structural members and 

experimental determination of stresses in members utilizing the optical method of reflected 

photo-elasticity.  

COURSE CONTENT 

Part-A 

1. Determination of natural frequency of a spring mass system. 

2. Determination of natural frequency logarithmic decrement, damping ratio and damping Co-

efficient in a single degree of freedom vibrating systems (longitudinal and torsional)  

3. Determination of critical speed of rotating shaft.  

4. Balancing of rotating masses.  

Part-B 

5. Determination of fringe constant of Photo-elastic material using Circular disk subjected 

diametric compression, Pure bending specimen (four point bending)  

6. Determination of equilibrium speed, sensitiveness, power and effort of Porter/Hartnell 

Governor. 

7. Determination of pressure distribution in Journal bearing  

8. Experiments on Gyroscope (Demonstration only)  

  

REFERENCE BOOKS: 

1.  “Shigley’s Mechanical Engineering Design”, Richards G. Budynas and J. Keith Nisbett, 

McGraw-Hill Education, 10
th 

Edition, 2015.  

2.  “Design of Machine Elements”, V.B. Bhandari, TMH publishing company Ltd. New Delhi, 2
nd

 

Edition 2007.  

3.  “Theory of Machines”, Sadhu Singh, Pearson Education, 2
nd

 Edition, 2007.  

4.  “Mechanical Vibrations”, G.K. Grover, Nem Chandand Bros, 6
th

 Edition, 1996. 

 

COURSE OUTCOMES: 

 

Upon completion of this course, students should be able to: 

CO1 To practically relate to concepts discussed in Design of Machine Elements, Mechanical 

Vibrations & Dynamics of Machines courses. 

CO2 To measure strain in various machine elements using strain gauges and determine strain 

induced in a structural member using the principle of photo-elasticity. 
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CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

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

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

Total                
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HEAT & MASS TRANSFER LABORATORY 

 

Subject Code : ME68L No. of Credits : 0-0-1.5 

No. of Contact Hours / Week : 03  

CIE Marks 

 

: 50 Total No. of Contact Hours : 39 

 

COURSE OBJECTIVES: 

1.  To provide students with the necessary skills to conduct experiments on conduction and 

convection of heat; collect data, perform analysis and interpret results to draw valid 

conclusions through standard test procedures  

2.  To determine thermal properties and performance of radiation heat transfer, heat exchanger, 

vapour compression refrigerator and air conditioner 

 

COURSE CONTENT 

PART – A 

1. Determination of Thermal Conductivity of Metal Rod. 

2. Determination of Thermal Conductivity of Liquid 

3. Determination of Thermal Conductivity of Insulating Material 

4. Determination of Overall Heat Transfer Coefficient of a Composite wall. 

5. Determination of Effectiveness on a Metallic fin. 

6. Determination of Heat Transfer Coefficient in a free Convection on a vertical tube. 

7. Determination of Heat Transfer Coefficient in a Forced Convention Flow through a Pipe. 

PART – B 

8. Determination of Critical Heat Flux. 

9. Determination of Emissivity of a Surface. 

10. Determination of Stefan Boltzman Constant. 

11. Determination of LMDT and Effectiveness in a Parallel Flow and Counter Flow Heat 

Exchangers. 

12. Performance Test on Vapour Compression Refrigeration. 

13. Performance Test on a Air – Conditioner 

COURSE OUTCOMES: 

 

Upon completion of this course, students should be able to: 

CO1 Conduct experiments on conduction, convection and radiation of heat; collect data, perform 

analysis and interpret results to draw valid conclusions through standard test procedures  

CO2 Determine thermal properties and performance of heat exchanger, vapour compression 

refrigerator and air conditioner 
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CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 90.04 3 3 2 3 2 2 2 1 2 2 2 2 2 1 3 

CO2 87.51 3 3 2 3 2 2 2 1 2 2 2 2 2 1 3 

Total                
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MECHANICS OF COMPOSITE MATERIALS 

Subject Code : ME661D No. of Credits : 4 - 0 - 0 

No. of Lecture Hours / Week   : 04 Exam Hours   : 3 

Total No. of Lecture Hours      : 52 Exam Marks   : 100 

    

COURSE OBJECTIVES; 

 

1.  To understand the concept of the composite materials and its terminologies used. 

2.  To  analyze  the  different  processing/ fabrication  techniques  of  composite  

materials especially fiber components 

3.  To analyze brief descriptions for the polymer materials and its applications which are 

having better improved properties to suit with conventional materials. 

4.  To analyze the fiber and matrix properties for structural applications. 

5.  To analyze the optimum fabrication techniques for metal matrix materials and powder 

metallurgy techniques to enhance material properties. 

 

COURSE CONTENT 
 

UNIT – 1 

Introduction: Definition of composite material, Classification of composites, desirable 

characteristics of fiber reinforced composites, characteristics of laminar composite, 

particulate reinforced composites, advantages and limitations of composites, Fibers, Types of 

fibers, comparison of fibers, ceramic matrix materials, interface in composites, types of 

interface in composites, wettability and bonding, types of bonding, examples of composite 

classification and its applications, Prepregs, advantages and disadvantages of prepregs, 

Hybrid composites, carbon-carbon composites, uses of C-C composites, sandwich structures, 

terminologies used in composites, shape memory alloy and its applications. 

10 Hours 

UNIT – 2 

Fiber reinforced plastic processing: Fabricating processes, needs, requirements, Moulding 

processes and its types, Hand layup moulding process and its different stages, spray up 

moulding and its different stages, Bag moulding process and its technique, Fabrication of 

tooling, Water jet cutting, Laser cutting, Lay-up, Bagging, Curing, Filament winding, 

Winding methods, basic winging materials, winding patterns, mandrels, variables affecting 

the performance of filament wound parts, Polar winding machine, helical winding and its 

types, advantages  and disadvantages of filament winding process, Pultrusion, Pulforming, 

thermo-plast and thermo forming processing, Injection moulding, Applications of Injection 

moulding.  

12 Hours 

UNIT – 3 

Polymer Matrix composites: Introduction to Polymer matrix, types of polymers, Matrix 

materials used in polymer matrix composites, Application of Polymer Matrix composites, 

current status and future potential, specific applications of PMC’s in aircraft, missiles and 
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space, applications of marine, automobile, sports goods, electrical and electrical industries. 

10 Hours 

UNIT – 4 

Metal Matrix composites:  Introduction to Matrix materials, advantages and disadvantages, 

selection of base metals, types and characteristics of reinforcement materials, Boron fibers, 

Properties of boron fibers, carbon and graphite fibers, alumina fibers, silicon carbide fibers, 

chemical vapour deposition, Pyrolysis route for production SiC, SiC whiskers, particulates, 

metallic fibers, metallic glass ribbons, issues related to MMC’s, Applications of MMC’s, 

applications, future potential and need of MMC’s. 

10 Hours 

UNIT – 5 

Fabrication Processes for Metal Matrix composites:  Introduction, Fabrication methods, 

diffusion bonding, Flow chart, requirement, Explosive welding, high energy rate forming, 

advantages and limitations of high energy rate forming, Powder metallurgy technique, 

process, preparation, Water jet or inert gas jet technique, crushing(Gyratory crushers), 

Electrolytic deposition, characteristics of metal powder, Applications, advantages and 

limitations of Powder metallurgy  processes. 

10 Hours 

TEXT BOOKS: 

 
1.  Composite Science and Engineering, K. K. Chawla Springer Verlag 1998. 

2.  Mechanics of composite materials, Autar K. Kaw CRC Press New York. 

3.  Rober M.Jones “Mechanics of composite Materials” McGrawHill KogakushaLtd. 

4.  MichaelW,Hyer“Stress analysis of fiber Reinforced composite materials”, McGraw Hill 

International. 

5.  Krishnan K Chawla,“Composite material scienceandEngineering”,Springer 

6.  P.C.Mallik, “Fibrereinforcedcomposites” MarcelDecker 

 

REFERENCE BOOKS: 

 
1.  Fiber Reinforced Composites, P. K. Mallick, Marcel Dekker, Inc. 

2.  Mechanics of Composite Materials, Robert M. Jones, McGraw Hill Kogakusha. 

3.  Composite materials hand book, Meing Schwaitz,” McGraw Hill book company.1984. 

4.  Principles of composite Material mechanics, Ronald F. Gibron. McGraw Hill 

International,1994. 

5.  Mechanics of Composite Materials and Structures, Madhujit Mukhopadhyay, 

Universities   Press 2009. 

6.  Mechanics of Composite materials by Dr.V.P.Raghupathy 
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COURSE OUTCOMES: 

 
 

Upon completion of this course, students should be able to: 

CO1 Explain concept of the composite materials and its terminologies used. 

CO2 Analyze  the  different  processing/ fabrication  techniques  of  composite  materials 

especially fiber components 

CO3 Describe the polymer materials and its applications which are having better improved 

properties to suit with conventional materials. 

CO4 Analyze the fiber and matrix properties for structural applications. 

CO5 Evaluate the optimum fabrication techniques for metal matrix materials and powder 

metallurgy techniques to enhance material properties. 

 
 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 P

O 

PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

CO2 
 

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

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

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

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

Total                
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BIOMASS ENERGY SYSTEM 

Subject Code : ME661T No. of Credits : 4 - 0 - 0 

No. of Lecture Hours / Week   : 04 Exam Hours   : 3 

Total No. of Lecture Hours      : 52 Exam Marks   : 100 

 

COURSE OBJECTIVES: 

 

1. To explain Biomass Energy Sources, plantation, photosynthesis process, characteristics, 

extraction and their sustainability.   

2. To explain with neat sketches Agro, Thermo, and Biochemical processes, Briquetting, 

Pelletization. 

3. To describe chemical reactions in gasification processes, with sketches Fixed Bed and 

Fluidized Bed Gasifiers, Pyrolysis and methanol synthesis. 

4. To give basic principles of anaerobic digestion, explain Floating Gasholder and Fixed 

Dome digesters and to calculate the biogas plant sizing. 

5. To describe Bio power generation methods, with neat sketches of biomass based steam 

power plant using Thermodynamic cycles like Rankine, Sterling, Brayton and Combined 

Gas cycles.  
 

COURSE CONTENT 

UNIT – 1 

Introduction: Biomass Energy Sources and energy content, Biomass Plantation, 

Photosynthesis Process, Characteristics, extraction and their Sustainability of Biomass.     

10 Hours 

UNIT – 2 

Biomass Conversion Methods: Agro, Thermo and Biochemical processes. Briquetting, 

Pelletization, applications in Domestic Cooking & Heating. 

10 Hours 
 

UNIT – 3 

Biomass Gasification: Chemical reactions in Gasification, Producer gas and its 

Constituents, Gasifiers: Fixed Bed, Fluidized Bed Gasifiers. Liquefaction: Pyrolysis and 

Methanol Synthesis, Application of Producer Gas in I C Engines. 

10 Hours 
 

UNIT – 4 

Bio-methanization: Anaerobic Digestion - Basic Principles, Factors Influencing Biogas 

Yield, Classification of Biogas Digesters- Floating Gasholder and Fixed Dome Type - 

working principles with diagrams, sizing calculations for Biogas Plant.       

                                                                                                                                10 Hours 

UNIT – 5 

Bio Power Plants: Bio power generation methods, Thermodynamic cycles in Biomass 

based steam power plant.    

 12 Hours 
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TEXT BOOKS: 

1.  Non Conventional Energy Sources, G.D. Rai – Khanna Publishers, New Delhi, 1999 

2.  Bio Gas Technology, B.T. Nijaguna - New Age International, New Delhi, 2001-02 

3.  Energy Technology, S. Rao and B.B. Parulekar – Khanna Publishers, New Delhi, 1999. 

 

REFERENCE BOOKS: 

1.  Green House Technology for Controlled Environment, G.N. Tiwari, Alpha Science 

International Ltd., Pangbourne, England. 

2.  Renewable Energy Resources, John.W.Twidell, Anthony. D.Weir, EC BG , 2001 

3.  Biomass, Deglisc. X And P.Magne, Millennium Enterprise, New Delhi 

 

COURSE OUT COMES: 

 

Upon completion of this course, students should be able to: 

CO1 Understand biomass energy sources, plantation, photosynthesis process and 

sustainability of Biomass. 

CO2 Understand agro, thermo & biochemical processes, briquetting, pelletization, 

applications in domestic cooking & heating.  

CO3 Understand chemical reactions in Gasification, Liquefaction: Pyrolysis and Methanol 

Synthesis and application of Producer Gas in I C Engines.  

CO4 Understand anaerobic digestion, floating and fixed dome digesters. 

CO5 Understand bio power generation methods, Thermodynamic cycles in Biomass based 

steam power plant. 

 

 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 PO PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

CO2 
 

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

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

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

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

Total                
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REFRIGERATION AND AIR CONDITIONING 

 

Subject Code 

Subject Code 

: ME662T No. of 

Credits 

: 4-0-0 

No. of Lecture Hours / Week : 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam 

Marks 

: 100 

 

COURSE OBJECTIVES: 

 

1. To understand vapour compression refrigeration with P-h and T-S diagrams and to 

estimate operating conditions, cascaded systems and to enumerate system practices for 

multistage systems and solve numerical problems 

2. To understand vapour absorption refrigeration systems with P-h and T-S diagrams: solve 

problems with given sets of parameters  

3. To understand different refrigerants, their properties requirements, selection, distinguish 

between ethane and methane derivatives, comment on substitutes of CFC refrigerants, 

Refrigerants-azeotropic mixtures 

4. To understand with principles of Summer Air conditioning apparatus, winter air 

conditioning and to calculate Load requirements using psychometrics for various 

parameters. 

5. To understand controls in refrigeration, air conditioning equipments, air distribution and 

to estimate various losses in ducts and to design ducts based on various factors. 

 

COURSE CONTENT 

UNIT – 1 

Vapour compression refrigeration system: Vapour compression cycle, analysis using   P-

H and T-S diagrams, calculations of standard rating of operating conditions, vapour 

Compression Cycle, Compressors, Condensers, Expansion devices, Thermostatic expansion 

valves, capillary tube. Multi stage compression, Multi evaporator systems, Cascade systems, 

System practices for multistage system.                                  

10 Hours 

UNIT – 2 

Vapour absorption system: Common refrigerant absorbent combinations, Binary mixtures, 

Ammonia Water Absorption system, Actual vapour absorption cycle and its representation 

on P-H diagram, composition diagram and calculations, water-lithium Bromide absorption 

chiller.                                                              

10 Hours                 

UNIT – 3 

Refrigerants: Types of Refrigerants, Comparative study of Ethane and Methane derivatives, 

selection of Refrigerants, Requirements of Refrigerants, substitutes of CFC Refrigerants, 

Refrigerants-azeotropic mixtures.                                       

10 Hours 
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UNIT – 4 

Psychometric processes, Summer Air conditioning, Apparatus Dew point, winter air 

conditioning. Load calculations and applied psychometrics: Internal heat gains, system 

heat gains, break up of ventilation load and effective sensible heat factor, Bypass factor, 

cooling load estimate, Psychometric calculations for cooling, selection of air conditioning 

apparatus for cooling, dehumidification and evaporative cooling.                     

12 Hours 

UNIT – 5 

Transmission and distribution of air: Room Air Distribution, Friction loss in ducts, 

dynamic losses in ducts, Air flow through simple Duct system, Duct design, outside design 

conditions, choice of inside conditions, comfort chart, choice of supply design condition, 

controls in refrigeration and air conditioning equipments, high pressure and low pressure cut 

out, thermostats, pilot operated solenoid valve, motor controls, bypass control-damper 

motor. VAV controls.   

       10 Hours  

 

TEXT BOOKS: 

1.  Refrigeration and Air-Conditioning’ by C. P. Arora, Tata McGraw Hill Publication, 2nd 

Edition, 2001. 

2.  Refrigeration and Air-Conditioning’ by W. F. Stoecker, Tata McGraw Hill Publication, 

2nd Edition, 1982. 

 

REFERENCE BOOKS: 

1.  Principles of Refrigeration’ Dossat, Pearson-2006. 

2.  Heating, Ventilation and Air Conditioning’ by McQuistion, Wiley Students Edition, 5th 

Edition 2000. 

3.  Air conditioning’ by PITA, 4th Edition, pearson-2005 

COURSE OUTCOMES:  

 

Upon completion of this course, students should be able to: 

CO1 Analyze vapour compression refrigeration with P-h and T-S diagrams and to 

estimate operating conditions, cascaded systems and to enumerate system practices 

for multistage systems and solve numerical problems 

CO2 Analyze vapour absorption refrigeration systems with P-h and T-S diagrams: solve 

problems with given sets of parameters  

CO3 Demonstrate different refrigerants, their properties requirements, selection, 

distinguish between ethane and methane derivatives, comment on substitutes of 

CFC refrigerants, Refrigerants-azeotropic mixtures  

CO4 Explain principles of Summer Air conditioning apparatus, winter air conditioning 

and to calculate Load requirements using psychometrics for various parameters. 

CO5 Explain controls in refrigeration, air conditioning equipment, air distribution and to 

estimate various losses in ducts and to design ducts based on various factors. 
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CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 PO PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

CO2 
 

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

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

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

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

Total                
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COMPUTER INTEGRATED MANUFACTURING 

 
Subject Code 

Subject Code 

: ME661P No. of 

Credits 

: 4-0-0 

No. of Lecture Hours / 

Week 

: 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 

COURSE OBJECTIVES: 

 

1. To impart knowledge of CIM and Automation and different concepts of automation by 
developing mathematical models. 

2. To make students to understand the Computer Applications in Design and 

Manufacturing [CAD / CAM) leading to Computer integrated systems. Enable them to 

perform various transformations of entities on display devices. 

3. To expose students to automated flow lines, assembly lines, Line Balancing Techniques, 

and Flexible Manufacturing Systems. 

4. To expose students to computer aided process planning, material requirement planning, 

capacity planning etc. 

5. To expose the students to CNC Machine Tools, CNC part programming and industrial 

robots. To introduce the students to concepts of Additive Manufacturing, Internet of 

Things and Industry 4.0 leading to Smart Factory. 

 

COURSE CONTENT 

UNIT – 1 

Introduction to CIM and Automation: Automation in Production Systems, automated 

manufacturing systems- types of automation, reasons for automating, Computer Integrated 

Manufacturing, computerized elements of a CIM system, CAD/CAM and CIM.  

Mathematical models and matrices: production rate, production capacity, utilization and 

availability, manufacturing lead time, work-in- process, numerical problems.  Automated 

Production Lines and Assembly Systems: Fundamentals, system configurations, 

applications, automated flow lines, buffer storage, control of production line, analysis of 

transfer lines, analysis of flow lines without storage, partial automation, analysis of 

automated flow lines with storage buffer, fundamentals of automated assembly systems, 

numerical problems.  

     12 Hours                                                                                                                             

UNIT – 2 

CAD and Computer Graphics Software: The design process, applications of computers 

in design, software configuration, functions of graphics package, constructing the 

geometry.  Transformations: 2D transformations, translation, rotation and scaling, 

homogeneous transformation matrix, concatenation, numerical problems on 

transformations.  Computerized Manufacture Planning and Control System: Computer 

Aided Process Planning, Retrieval and Generative Systems, benefits of CAPP, Production 

Planning and Control Systems, typical activities of PPC System, computer integrated 

production management system, Material Requirement Planning, inputs to MRP system, 
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working of MRP, outputs and benefits, Capacity Planning, Computer Aided Quality 

Control, Shop floor control. 

                                                                                                                          10 Hours 

UNIT – 3 

Flexible Manufacturing Systems: Fundamentals of Group Technology and Flexible 

Manufacturing Systems, types of FMS, FMS components, Material handling and storage 

system, applications, benefits, computer control systems, FMS planning and design issues, 

Automated Storage and Retrieval Systems, AS/RS and Automatic parts identification 

systems and data capture. Line Balancing: Line balancing algorithms, methods of line 

balancing, numerical problems on largest candidate rule, Kil bridge and Wester method, and 

Ranked Positional Weights method, Mixed Model line balancing, computerized line 

balancing methods. 

10 Hours 

UNIT – 4 

Computer Numerical Control: Introduction, components of CNC, CNC programming, 

manual part programming, G Codes, M Codes, programming of simple components in 

turning, drilling and milling systems, programming with canned cycles. Cutter radius 

compensations.  Robot Technology: Robot anatomy, joints and links, common robot 

configurations, robot control systems, accuracy and repeatability, end effectors, sensors in 

robotics. Robot programming methods: on-line and off-line methods. Robot industrial 

applications: material handling, processing and assembly and inspection. 

  10 Hours 

UNIT – 5:  

Additive Manufacturing Systems: Basic principles of additive manufacturing, slicing 

CAD models for AM, advantages and limitations of AM technologies, Additive 

manufacturing processes: Photo polymerization, material jetting, binder jetting, material 

extrusion, Powder bed sintering techniques, sheet lamination, direct energy deposition 

techniques, applications of AM. Recent trends in manufacturing, Hybrid manufacturing.  

Future of Automated Factory: Industry 4.0, functions, applications and benefits. 

Components of Industry 4.0, Internet of Things (IOT), IOT applications in manufacturing, 

Big-Data and Cloud Computing for IOT, IOT for smart manufacturing, influence of IOT on 

predictive maintenance, industrial automation, supply chain optimization, supply-chain & 

logistics, cyber-physical manufacturing systems. 

  10 Hours 

TEXT BOOKS: 

 

1.  Automation, Production Systems and Computer-Integrated Manufacturing, by Mikell P 
Groover, 4

th
 Edition, 2015, Pearson Learning. 

2.  CAD / CAM Principles and Applications by P N Rao, 3
rd

 Edition, 2015, Tata McGraw-
Hill. 

3.  CAD/CAM/CIM, Dr. P. Radhakrishnan, 3
rd

 edition, New Age International Publishers, 

New Delhi. 
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REFERENCE BOOKS: 

 

1.  “CAD/CAM” by Ibrahim Zeid, Tata McGraw Hill. 

2.  “Principles of Computer Integrated Manufacturing”, S.Kant Vajpayee, 1999, Prentice 

Hall of India, New Delhi. 

3.  “Work Systems and the methods, Measurement and Management of Work”, Groover M. 

P., Pearson/Prentice Hall, Upper Saddle River, NJ, 2007. 

4.  “Computer Automation in Manufacturing”, Boucher, T. O., Chapman & Hall, London, 

UK, 1996. 

5.  “Introduction to Robotics: Mechanics And Control”, Craig, J. J., 2
nd

 Ed., Addison-Wesley 

Publishing Company, Readong, MA, 1989. 

6.  Internet of Things (IoT): Digitize or Die: Transform your organization. Embrace the 

digital evolution. Rise above the competition, by Nicolas Wind passinger, Amazon. 

7.  "Internet of Things: A Hands-on Approach", by Arshdeep Bahga and Vijay Madisetti 

(Universities Press) 

8.  Additive Manufacturing Technologies: Rapid Prototyping to Direct Digital 

Manufacturing, 2nd Ed. (2015), Ian Gibson, David W. Rosen, Brent Stucker 

9.  “Understanding Additive Manufacturing”, Andreas Gebhardt, Hanser Publishers, 2011 

10.  Industry 4.0: The Industrial Internet of Things, Apress, 2017, by Alasdair Gilchrist 

 

COURSE OUTCOMES:  

 

Upon completion of this course, students should be able to: 

CO1 Able to define Automation, CIM, CAD, CAM and explain the differences between 

these concepts.  Solve simple problems of transformations of entities on computer 

screen. 

CO2 Explain the basics of automated manufacturing industries through mathematical 

models and analyze different types of automated flow lines. 

CO3 Analyze the automated flow lines to reduce down time and enhance productivity. 

CO4  Explain the use of different computer applications in manufacturing, and able to 

prepare part programs for simple jobs on CNC machine tools and robot programming. 

CO5 Visualize and appreciate the modern trends in Manufacturing like additive 

manufacturing, Industry 4.0 and applications of Internet of Things leading to Smart 

Manufacturing. 

 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 P

O 

PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

CO2 
 

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

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

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

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

Total                
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ORGANIZATIONAL BEHAVIOUR 
 

Subject Code : ME661M No. of Credits : 4 - 0 - 0 

No. of Lecture Hours / 

Week   

: 04 Exam Hours   : 3 

Total No. of Lecture Hours      : 52 Exam Marks   : 100 

 

COURSE CONTENT 

UNIT-1 

The Foundations of Organization Behavior-Historical Background, Research Methodology, 

Theoretical Frameworks. OB in global context. Role of Technology. Individual Behavior-

Ability-Definition, Types of abilities-Physical Abilities and Intellectual Abilities, Ability job 

fit. Individual Behavior- Perception: Introduction- Perceptual process model, Factors 

influencing Perception, Attribution theory, Perceptual biases and errors, Perception and 

individual decision making. 

                                                   10Hours                                                                                                                                                                                       

UNIT-2 

Individual behavior– personality-Definition, Determinants of personality, personality traits, 

personality disorders. Personality attributes in influencing Ob.Individual Behavior-Learning–

Definition, theories of Learning-Classical conditioning, operant conditioning and social 

learning. Reinforcement: Positive reinforcement and Negative reinforcement, Behavior 

modifications and shaping behavior through learning.   

                                                                                                                                         

10Hours                                                                                                                                        

UNIT-3 

Individual Behavior–Motivation-Definition, Theories of Motivation, contemporary 

theories, Implications of the theories for the managers.  Individual Behavior Attitude, Values 

And Job Satisfaction: Definition, formation of attitude, theories of attitude, effect of job 

satisfaction on employee performance, Values: Types of values, Importance of values, loyalty 

and ethical behavior. Motivational and attitudinal attributes in influencing OB.                                                                                            

 12 Hours                                                                                                                                                                                                                                                                                                                                 

 

COURSE OBJECTIVES: 

 

1.  To introduce students to the theories of Psychology and research at individual, group   

and organizational levels. 

2.  To help students understand organizational behavior and management practices by 

examining psychological principles. 

3.  To facilitate a critical evaluation of organizational practices and their impact on Work 

behaviors, attitudes and performance. 

4.  To help students understand Group and individual dynamics in organizations. 

5.  To identify the organizational culture and describe the methods of resolving conflicts 

through effective communication techniques in a political and power cantered 

organizational climate. 
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UNIT-4 

Foundations Of Group Behavior- Groups and types of groups, Stages in group 

development. Performance and group size. Cohesive groups- advantages and disadvantages. 

Strengths and weaknesses of group decision making. Group decision making; Group decision 

making techniques. Group dynamics. Leadership Styles and Skills: Leadership and 

management, Types of trait theories; advantages and limitations, Types of Behavioral 

theories: advantages and limitations. Communication and Skills and Inter-group Behavior.    

                                                                                                                                         

10Hours                                                                                                                                                                                                           

UNIT-5 

 Organization Culture-organizational Change -Organizational Development, Organizational 

Climate -Work stress. Realities Of Organizational Life- Politics, Power and Conflict. Politics, 

Factors contributing to political behavior, Organizational politics and impression 

Management. Power: Definition, Bases of power, Power tactics, Power in groups: coalitions. 

Conflict: Definition, the conflict process, Incompatibility, cognition and personalization, 

Bargaining strategies in conflict resolution, the negotiation process. 

                                                                                                                              10Hours                                                                                                                                                                                               

 

TEXT BOOKS: 

1. Organizational behavior- Stephen P. Robbins & Timothy A Judge -Prentice Hall 

India, 12
th

 Edition 

 

 

REFERENCE BOOKS: 

1. Organizational behavior- Fred Luthans -Mcgraw Hill  

2. Human behavior at work -Keith Davis -Prentice Hall India  

3. Organizational psychology -Robin, Kolb, etc. 

 

 

COURSE OUTCOMES:  

 

Upon completion of this course, students should be able to: 

 

CO1 Explain the evolution of Organizational behavior and understand the importance of 

ability and perception in shaping human behavior. 

CO2 Describe and analyze the role of personality and learning as key variables in 

determining Individual behavior. 

CO3 Outline, Analyze, Compare and contrast various theories of motivation and attitude in 

shaping Individual behavior.  

CO4 Identify, describe & analyze the team dynamics in organizations with respect to group 

behavior.  

CO5 Evaluate the organizational change, development and climate.  
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CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 PO PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

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

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

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

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

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

Total                

 

  



 

103  

STATISTICAL QUALITY CONTROL 

 
Subject Code 

Subject Code 

: ME662M No. of 

Credits 

: 4-0-0 

No. of Lecture Hours / 

Week 

: 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 

COURSE OBJECTIVES: 

 

1. To understand the meaning of quality, statistics and statistical quality control, and brief 

history of quality and quality philosophies. 

2. To analyze and use the parameters of Mean, Median, Mode, Standard deviation and 

variance and understand the concept of Deming funnel experiment and Central limit 

theorem. To solve numerical problems using normal distribution charts. 

3. To understand methods and philosophy of statistical process control and solve the 

problems related to control chart for variables. 

4. To understand the basics of probability distribution and know the concept of control 

charts for attributes and solve the numerical problems. 

5. To know the concept of acceptance sampling for attributes and to solve the problems 

related to different acceptance sampling methods. 

 

COURSE CONTENT 

UNIT – 1 

Introduction: The Meaning of Quality and Quality Improvement; Brief History of Quality 

Methodology; Statistical Methods for Quality Control and Improvement; Total Quality 

Management (quality philosophy, links between quality and productivity, quality costs, legal 

aspects of quality implementing, quality improvement). 

 10 Hours 
 

UNIT – 2 

Modeling process quality: Mean, Median, Mode, Standard deviation, calculating area, The 

Deming funnel experiment, Normal distribution tables, finding the Z score, Central limit 

theorem. 

10 Hours 
 

UNIT – 3 

Methods and philosophy of statistical process control: Chance and assignable causes, 

Statistical Basis of the Control Charts (basic principles, choices of control limits, 

significance of control limits, sample size and sampling frequency, rational subgroups, 

analysis of pattern on control charts, warning limits, Average Run Length-ARL).  Control 

charts for variables: Control Charts for X-Bar and R- Charts, Type I and Type II errors, the 

probability of Type II error. Simple Numerical Problems. 

12 Hours 
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UNIT – 4 

Control Charts for Attributes: Binomial distribution, Poisson distribution (from the point 

of view of Quality control) Control Chart for Fraction Nonconforming, Control Chart for 

number Nonconforming, Control Charts for Nonconformities or Defects, Control Chart for 

Number of non-conformities per unit. Numerical problems. 

10 Hours 

UNIT – 5 

Lot-by-lot acceptance sampling for attributes: The acceptance sampling problem, single 

sampling plan for attributes, Double, Multiple, and Sequential sampling, AOQL, LTPD, OC 

curves, Military Standard 105E, the Dodge-Romig sampling plans. Numerical problems. 

10 Hours 

 

TEXT BOOKS: 

 

1.  
Statistical Quality Control: E.L. Grant and R.S. Leavenworth, 7th Edition, McGraw- Hill 

publisher. 

2.  Statistical Quality Control: M. Mahajan, Dhanpat Rai & Co (P) Ltd, New Delhi. 

3.  Statistical Quality Control: RC Gupta, Khanna Publishers, New Delhi. 

 

REFERENCE BOOKS: 

 

1.  
Statistical Process Control and Quality Improvement: Gerald M. Smith, Pearson Prentice Hall.  

ISBN 0 – 13-049036-9. 

2.  
Statistical Quality Control for Manufacturing Managers: W S Messina, Wiley & Sons, Inc. 

New York, 1987  

3.  
Statistical Quality Control: Montgomery, Douglas, 5th Edition, John Wiley & Sons, Inc. 

2005, Hoboken, NJ (ISBN 0-471-65631-3).  

 

COURSE OUTCOMES:  

 

Upon completion of this course, students should be able to: 

CO1 Understanding the meaning of quality, statistics and statistical quality control, and 

brief history of quality and quality philosophies. 

CO2 Analyzing and use of measures of central tendency and variations, understand Deming 

funnel experiment and practical use of normal distribution. 

CO3 Understanding the methods and philosophy of statistical process control and solve the 

problems related to control chart for variables. 

CO4 Understanding the basics of probability distribution and use of this for solving 

problems on control charts for attributes. 

CO5 Understanding concept of theory of acceptance sampling and solving the problems 

related to different acceptance sampling methods. 
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CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO

1 

PO2 PO3 PO4 P

O5 

PO

6 

PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

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

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

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

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

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

Total                
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MECHANICAL VIBRATIONS 
 

Subject Code : ME710 No. of Credits : 4- 0 - 0 

No. of Lecture Hours / Week   : 04 Exam Hours   : 3 

Total No. of Lecture Hours      : 52 Exam Marks   : 100 

 

COURSE OBJECTIVES:  
 

1.  To acquire knowledge of fundamental concepts of mechanical vibration and analysis. 

2.  To understand and appreciate the importance of vibrations in mechanical design of 

machine parts that operates in damped vibratory conditions. 

3.  To determine the effect of forced vibration and motion transmissibility. 

4.  To analyze the effect of Vibration Measuring Instruments for different applications. 

5.  To understand the effect of multi degree freedom system by different methods. 

 

COURSE CONTENT 

UNIT-1 

Introduction: Types of vibrations, Definitions, Simple Harmonic Motion (S.H.M.), Work 

done by harmonic force, Principle of super position applied to SHM, Beats, Fourier theorem 

and problems.  Undamped (Single Degree of Freedom) Free Vibrations: Derivations for 

spring mass systems, Methods of Analysis, Natural frequencies of simple systems, Springs in 

series and parallel, Torsional and transverse vibrations, Effect of mass of spring and 

Problems. 

     10  Hours 

UNIT-2 

Damped free vibrations (1DOF): Types of damping, Analysis with viscous damping - 

Derivations for over, critical and under damped systems, Logarithmic decrement and 

Problems. 

                 10 Hours  

UNIT-3 

Forced Vibrations (1DOF): Introduction, Analysis of forced vibration with constant 

harmonic excitation - magnification factor, rotating and reciprocating unbalances, excitation 

of support (relative and absolute amplitudes), force and motion transmissibility, Energy 

dissipated due to damping and Problems. 

            10 Hours  

UNIT-4 

Vibration Measuring Instruments and Whirling of shafts: Seismic Instruments – 

Vibrometer, Accelerometer, Frequency measuring instruments and Problems. Whirling of 

shafts with and without damping, discussion of speeds above and below critical speeds and 

Problems.  

              10 Hours  

UNIT-5 

 Systems with two degrees of Freedom: Principle modes of vibrations, Normal mode and 

natural frequencies of systems (without damping) – Simple spring mass systems, masses on 

tightly stretched strings, double pendulum, torsional systems, Numerical Methods for 
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multi degree freedom of systems: Introduction, Influence coefficients, , Stodola method, 

Holzer’s method, method of matrix iteration and Problems. 

                                     12 Hours 

TEXT BOOKS: 

 

1. Mechanical Vibrations, S. S. Rao, Pearson Education Inc, 4th edition, 2003. 

2. Mechanical Vibrations, V. P. Singh, Dhanpat Rai & Company, 3
rd

 edition, 2006. 

REFERENCE BOOKS 

 

1. Theory of Vibration with Applications, W. T. Thomson, M. D. Dahleh and C.  

Padmanabhan, Pearson Education Inc, 5th edition, 2008. 

2. Mechanical Vibrations: S. Graham Kelly, Schaum’s outline Series, Tata McGraw Hill, 

Special Indian Edition, 2007. 

3. Theory and Practice of Mechanical Vibrations: J. S. Rao & K 

 

COURSE OUTCOME 

 

Upon completion of this course, students should be able to: 

CO1 Appreciating the need and importance of vibration analysis in mechanical design of 

machine parts that operate in undamped vibratory conditions. 

CO2 Understand the concept of vibration to represent a system as a set of masses, springs 

and dampers to evaluate the vibration characteristics in damped conditions, 

CO3 Analytically solve the equations of motion for harmonic excitation, base excitation 

and force transmission in single degree of freedom systems.    

CO4 To obtain natural frequency of vibration measuring instruments based on design 

parameters and to investigate the whirling problem on a rotating shaft and develop 

vibration isolators for harmonic shock loadings. 

CO5 Understand the concepts of vibration modes and natural frequencies and their 

measurement and estimation for two degree of freedom systems and multi degree of 

freedom systems. 

 

 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO

1 

PO2 PO3 PO4 P

O5 

PO

6 

PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

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

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

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

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

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

Total                
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HYDRAULICS AND PNEUMATICS 

 
Subject Code : ME720 No. of Credits : 4 - 0 - 0 

No. of Lecture Hours / Week   : 04 Exam Hours   : 3 

Total No. of Lecture Hours      : 52 Exam Marks   : 100 

 
COURSE OBJECTIVES 

1.   To understand the hydraulic power systems, hydraulic pumps and its applications. 

2.   To understand the hydraulic actuators and major working components of hydraulic 

systems for various applications.   

3.  Able to read the circuit diagram for an application and understand the maintenance of 

hydraulic systems. 

4.  To understand the pneumatic systems and its basic components for various industrial 

applications. 

5.  To understand the pneumatic circuits, its electrical working components using logic 

gates. 

COURSE CONTENT 

UNIT – 1  

Introduction To Hydraulic System: Introduction to Fluid Power System, historical 

background of Fluid Power Systems, advantages and applications of hydraulic systems, 

hydraulic power source and its properties, basic laws of hydraulic fluid like Pascal’s law and 

continuity equation. Hydraulic Pumps: Hydraulic Pumps and its classification, working 

principle of Gear pump, Vane pump and Piston pump, problems relating to efficiency of the 

pump, comparison of different pumps, pump noise and pump selection. 

                                                       10 Hours 

UNIT – 2. 

Hydraulic Actuator: Linear actuator (Hydraulic Cylinders) and Rotary actuators (Hydraulic 

Motors). Classification of hydraulics cylinder loading. Classification of hydraulic motors, 

working principle and calculation of performance parameters like Torque, Power and Flow 

rate for gear motors, vane motors and piston motors, problems on performance parameters of 

motors.  Major Components Of Hydraulic System: Components relating to control of 

Flow, Direction and Pressure. Classification and application of directional control valves with 

symbols, discussion of different center positions, discussion of different actuating methods of 

DCV, flow control valves and pressure control valves with their symbolic representation.                            

      12 Hours 

UNIT – 3  

Hydraulic Circuit Diagrams: Control of single acting and double acting hydraulic cylinders, 

regenerative circuit, meter-in and meter-out circuits, sequencing circuit, speed control of 

hydraulic cylinder and hydraulic motors, hydraulic cylinders synchronizing circuit, 

accumulators and its circuit.  Maintenance And Troubleshooting Of Hydraulic Systems: 

Steps to be followed in the maintenance of hydraulic system. Sealing devices, filters, 

strainers, particle contamination and wear. Trouble shooting in hydraulic system. 

                                   10 Hours 
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UNIT – 4 

Introduction to Pneumatics: Source of pneumatic system and its characteristics, its 

advantages and limitations and its application. Compressed air-production, preparation and 

distribution of compressed air. Basic Components of Pneumatic Systems: Major 

components of pneumatics circuit.  Compressor, filter regulator and lubricator (FRL), linear 

cylinders and its types. Symbolic representation of different types of valves like direction 

control valves, flow control valves and quick exhaust valves. 

                                                                                      10 Hours 

UNIT – 5  

Pneumatic Circuits: Direct and indirect actuation of Pneumatic cylinders, meter-in and 

meter–out throttle circuits, coordinated and sequential motion control. Electro pneumatics 

and use of relays. Simple single cylinder circuit using relays.                       

10 Hours                                                                                                             

 

TEXT BOOKS 

 
1.  Fluid Power with applications, Anthony Esposito, V Edition, Pearson education, 

Inc.2000. 
2.  Pneumatic and Hydraulics, Andrew Parr. Jaico Publishing company 2000. 

 

REFERENCE BOOKS 

 

1. Oil hydraulics and systems-principles and maintenance, S R Majumdar, Tata McGraw 

Hill publishing company limited 2001. 

2. Pneumatic systems, S R Majumdar, Tata McGraw Hill publishing company limited 

1995. 

3. Industrial Hydraulics, Pippenger, Hicks, McGraw Hill, New York. 

 

 

COURSE OUTCOMES: 

 

Upon completion of this course, students should be able to: 

 

CO1 Apply principles of Hydraulic system in industry automation. 

CO2 Apply principles of Hydraulic actuators and to design the hydraulic system. 

CO3 Design the circuit diagram for various hydraulic systems. 

CO4 Apply principles of pneumatic  system in industry automation 

CO5 Develop various pneumatic circuit using electrical components by applying 

principles of logic gates. 
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CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

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

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

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

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

Total                
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OPERATIONS RESEARCH  
 

Subject Code : ME730 No. of Credits : 4 - 0 - 0 

No. of Lecture Hours / Week   : 04 Exam Hours   : 3 

Total No. of Lecture Hours      : 52 Exam Marks   : 100 

 

COURSE OBJECTIVES: 

 

1. To explain the characteristics of OR and obtain a solution to an LP problem. 

2. To obtain a dual of the given LP problem and solve special types of LP problems like – 

Transportation Problem. 

3. To solve Assignment and Travelling salesman problem by using Hungarian algorithm. 

4. To solve (m x n) sequencing problems using Johnson’s algorithm and Campbel, Dudek 

and Smith algorithm and rectangular games using dominance principle and graphical 

method. 

5. To solve a network problem using CPM and PERT. 

 

COURSE CONTENT 

UNIT- 1  

Introduction to Operations Research: Definition, scope, objectives, phases, models and 

limitations of Operations Research. Linear Programming Problems – Formulation of LPP, 

Graphical solution of LPP. Simplex Method, Artificial variables, big-M method, two-phase 

method, degeneracy in LPP.                                                                                        10 Hours        

UNIT- 2 

Concept of Duality in LPP. Transportation Problem: Balanced and unbalanced 

Transportation problem. Finding basic feasible solutions – Northwest corner method, least 

cost method and Vogel’s approximation method. Optimality test; the stepping stone method 

and MODI method. 

                                                                                                                                    10 Hours 

UNIT -3 

Assignment model: Balanced and unbalanced Assignment problem Hungarian method for 

optimal solution. Solving unbalanced problem. Traveling salesman problem.           

                                                                                                                                   10 Hours                 

UNIT -4 

Sequencing models: Solution to Sequencing Problem by Johnsons Rule, – Processing n Jobs 

through 2 Machines – Processing n Jobs through 3 Machines – Processing 2 Jobs through m 

machines – Processing n Jobs through m Machines. Games Theory: Competitive games, 

rectangular game, saddle point, minimax maximin criteria, value of the game. Solution of 

games with saddle points, dominance principle. Rectangular games without saddle point – 

mixed strategy for 2 X 2 games. Graphical solution for 2 X m and n X 2 games.                

 12 Hours        

UNIT- 5 

Network Techniques: Applications, Network Construction-AOA and AON networks, 

Fulkerson’s Rule, CPM, PERT, Calculations of Early start and finish times, Latest start and 

finish times, Critical path identification through Event Slacks and Total Float and its 

significance. Concept of Crashing and resource leveling.                                          10 Hours       
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TEXT BOOKS: 

 

1. G D EPPEN and F J GOULD, Introductory Management Science, Prentice-Hall, 2002. 

 

REFERENCE BOOKS: 

 

1. R.L. Ackoff And M.W. Sasieni, Fundamentals of Operations Research, A Wiley  

    International Edition, 1968 

2. Hilier And Liberman, Introduction to Operations Research, Mc Grawhill, 2001. 

3. S D SHARMA, Operations Research Theory & Applications, Kedarnath Ramnath  

    Publishers, 2007. 

4. Roger g. Schroeder, Operations management-Decision making in the operations  

    function, McGraw-Hill, Inc,    

5. S N CHARY, Theory and Problems in Production and Operations Management, Tata 

    McGraw-Hill publishing company Ltd, 2001. 

 

 

COURSE OUTCOMES: 

 

Upon completion of this course, students should be able to: 

 

CO1 Obtain a solution to an LP problem by Simplex algorithm and Big M method. 

CO2 Write down the dual of a given LP problem and solve a Transportation problem using 

Stepping stone method and MODI method. 

CO3 Obtain a solution to Assignment and Travelling salesman problems using Hungarian 

algorithm. 

CO4 Obtain a solution to (m x n) sequencing problems using Johnson’s algorithm and CDS 

heuristic and solve Rectangular games using dominance principle and graphical 

method. 

CO5 Determine the critical path of a network using CPM and PERT. 

 
 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO

1 

PO2 PO3 PO4 P

O5 

PO

6 

PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

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

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

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

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

Total                
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AUTOMOTIVE MECHANICS  

Subject Code 

Subject Code 

: ME740 No. of Credits : 4-0-0 

No. of Lecture Hours / Week : 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 

COURSE CONTENT 

 

UNIT-1  

Engine Components and Cooling & Lubrication systems: cylinder - arrangements and 

their relatives merits, cylinder, Liners, Piston rings, connecting rod, crankshaft, valves, 

cooling requirements, Methods of cooling- Different lubrication arrangements.  

                            10 Hours  

UNIT-2  

Super Chargers And Turbochargers: Naturally aspirated engines, Forced Induction, 

Supercharging of SI Engines and CI Engines, Effects of supercharging on performance of the 

engines, supercharging limits. Methods of supercharging, Types of superchargers, 

Turbocharger construction and operation.  

           10 Hours  

UNIT-3  

Ignition Systems:  Introduction, Requirements of an ignition system, Battery Ignition 

systems components of Battery Ignition systems, magneto Ignition system- rotating armature 

type, rotating magnet type, Electronic Ignition system.    

10 Hours 

UNIT-4  

Transmission Systems: General arrangement of clutch, Principle of friction clutches, Torque 

transmitted, Constructional details, and Single plate, multi-plate and centrifugal clutches. 

Gear Box - Principle of gear box, Sliding mesh gear box, constant mesh gear box, 

synchromesh gear box and Epicyclical gear box, over drives, fluid coupling and torque 

converters, principle of automatic transmission.     

12 Hours 

UNIT-5 

Drive To Wheels: Propeller shaft, universal joints, differential, rear axle drives, Hotchkiss 

and torque tube drives, steering geometry, power steering, Brakes:Types of brakes, Disk 

COURSE OBJECTIVES: 

1. 

 

2. 

 

3. 

 

4. 

5. 

To understand functions of piston and piston rings, valves, cooling system and 

lubrication system. 

To understand between supercharger and turbocharger and their respective 

constructions. 

To understand the working principles of various ignition methods used and their 

operations. 

To understand different energy transmission systems and their applications. 

To understand steering types and different braking methods. 
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brakes, drum brakes, Hydraulic brakes and Air brakes, Antilock -Braking systems, purpose 

and operation of antilock-braking system.        

10 Hours 

TEXT BOOKS 

 

1. Automotive Mechanics, S. Srinivasan, Tata McGraw Hill 2003. 

2. Automobile engineering, Kirpal Singh. Vol I and II 2002. 

REFERENCE BOOKS 

 

1. A course in I.C. Engines, M.L. Mathur and R.P. Sharma 2001 

2. Internal Combustion Engines, Ganeshan, Tata McGraw Hill, 2ndEdition, 2003. 

COURSE OUTCOMES: 

 

Upon completion of this course, students should be able to: 

 

CO1 Explain functions of piston and piston rings, valves, cooling system and lubrication 

system. 

CO2 Differentiate between supercharger and turbocharger and their respective 

constructions. 

CO3 Demonstrate the working principles of various ignition methods used and their 

operations. 

CO4 Explain different energy transmission systems and their applications. 

CO5 Explain steering types and different braking methods. 

 
 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 PO3 PO4 PO

5 

PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

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

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

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

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

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

Total                
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TRIBOLOGY AND BEARING DESIGN 

Subject Code : ME751D No. of Credits : 4 - 0 - 0 

No. of Lecture Hours / Week   : 04 Exam Hours   : 3 

Total No. of Lecture Hours      : 52 Exam Marks   : 100 

 

COURSE OBJECTIVES: 

 

1 To educate the students on the importance of friction, the related theories/laws of 

sliding and rolling friction and the effect of viscosity of lubricants. 

2 To expose the students to the consequences of wear, wear mechanisms, wear 

theories and analysis of wear problems. 
3 To make the students understand the principles of lubrication, lubrication regimes, 

theories of hydrodynamic and the advanced lubrication techniques. 
4 To expose the students to the factors influencing the selection of bearing materials 

for different sliding applications. 
5 To introduce the concepts of surface engineering and its importance in tribology. 

 

COURSE CONTENT 

UNIT- 1 

Introduction to tribology:  Historical background, practical importance, and subsequent use 

in the field.  Lubricants: Types and specific field of applications. Properties of lubricants, 

viscosity, its measurement, effect of temperature and pressure on viscosity, lubrication 

types, standard grades of lubricants, and selection of lubricants. 

10 Hours 

UNIT- 2 

Friction: Origin, friction theories, measurement methods, friction of metals and non-metals. 

Wear: Classification and mechanisms of wear, delamination theory, debris analysis, testing 

methods and standards. Related case studies. 

10 Hours 

UNIT- 3 

Hydrodynamic journal bearings: Friction forces and power loss in a lightly loaded journal 

bearing, Petroff’s equation, mechanism of pressure development in an oil film and Reynold’s 

equation in 2D.  Introduction to idealized journal bearing, load carrying capacity, condition 

for equilibrium, Sommerfeld’s number and  it’s significance; partial bearings, end leakages 

in journal bearing, numerical examples on full journal bearings only. 

10 Hours 

UNIT- 4 

Plane slider bearings with fixed/pivoted shoe: Pressure distribution, Load carrying 

capacity, coefficient of friction, frictional resistance in a fixed/pivoted shoe bearing, center 

of pressure, numerical examples.  Hydrostatic Lubrication: Introduction to hydrostatic 

lubrication, hydrostatic step bearings, load carrying capacity and oil flow through the 

hydrostatic step bearing, numerical examples. 

12 Hours 

 



 

116  

UNIT- 5 

Bearing Materials:  Commonly used bearings materials, and properties of typical bearing 

materials.  Advantages and disadvantages of bearing materials.  Introduction to Surface 

engineering:  Concept and scope of surface engineering.  Surface modification – 

ransformation hardening, surface melting, thermo chemical processes. Surface Coating – 

plating, fusion processes, vapor phase processes.  Selection of coating for wear and corrosion 

resistance. 

10 Hours 

TEXTBOOKS: 

1.”Introduction to Tribology”, B. Bhushan, John Wiley & Sons, Inc., New York, 2002 

2. “Engineering Tribology”, Prasanta Sahoo, PHI Learning Private Ltd, New Delhi, 

2011. 

3. “Engineering Tribology”, J. A. Williams, Oxford Univ. Press, 2005. 

REFERENCES: 

1. “Introduction to Tribology in bearings”, B. C. Majumdar, Wheeler Publishing. 

2. “Tribology, Friction and Wear of Engineering Material”, I. M.Hutchings, Edward 

Arnold, London, 1992. 

3. “Engineering Tribology”, G. W. Stachowiak and A. W. Batchelor, Butterworth-

Heinemann, 1992. 

4. “Friction and Wear of Materials”, Ernest Rabinowicz, John Wiley & sons, 1995. 

5. “Basic Lubrication Theory”, A. Cameron, Ellis Hardwoods Ltd., UK. 

 

COURSE OUTCOMES: 

Upon completion of this course, students should be able to: 

 

CO1 Understand the fundamentals of tribology and associated parameters. 

CO2 Apply concepts of tribology for the performance analysis and design of 

components experiencing relative motion. 
CO3 Analyse the requirements and design hydrodynamic journal and plane slider 

bearings for a given application. 
CO4 Select proper bearing materials and lubricants for a given tribological application. 

CO5 Apply the principles of surface engineering for different applications of tribology. 

 

 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO

1 

PO2 PO3 PO4 P

O5 

PO

6 

PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

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

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

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

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

Total                
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DESIGN DRAWING & ANALYSIS 

 

Subject Code 

Subject Code 

: ME752D No. of Credits : 4-0-0 

No. of Lecture Hours / Week : 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 

COURSE OBJECTIVES: 

 

1. To design and conduct experiments, as well as to analyze and interpret data 

2. To design a system, component, or process to meet desired needs within realistic 

constraints. 

3. To identify, formulate and solve engineering problems. 

4. Explain the need for and an ability to engage in life-long learning 

5. To use the techniques, skills, and modern engineering tools necessary for engineering 

practice 

 

COURSE CONTENT 

 
Design and drawing of machine parts such as  

 

1.  Protected type flange coupling 

2. Screw clamp 

3. Screw jack 

4. Connecting rod  

5. Crank shaft 

6. Piston and cylinder for IC Engine 

7. Simple gear box consisting of spur gears 

8. Single plate clutches 

9. Flat and v- belt drives, chain drives 

Drawing and modeling of above components using any modeling software and Finite element 

analysis using ANSYS Software. 
 

TEXT BOOKS: 

1.  N.D.Bhatt, Machine Drawing 50/E Pb, 2014 

2.  Laxmi Narayan Machine Drawing, 2013 

 

REFERENCE BOOKS: 

 

1.  Machine Drawing  by Jones & Jones 

2.  Machine Design by N. C. Pandya & C.S. Shah 
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COURSE OUTCOMES: 

 

Upon completion of this course, students should be able to: 

CO1 Design and conduct experiments, as well as to analyze and interpret data. 

CO2 Design a system, component, or process to meet desired needs within realistic 

constraints. 

CO3 Identify, formulate, and solve engineering problems. 

CO4 Recognize the need for, and an ability to engage in life-long learning. 

CO5 Use the techniques, skills, and modern engineering tools necessary for engineering 

practice 

 
 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 PO3 PO4 PO
5 

PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

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

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

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

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

Total                
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DESIGN OF HEAT EXCHANGERS 

 
Subject Code 

Subject Code 

: ME751T No. of 

Credits 

: 4-0-0 

No. of Lecture Hours / 

Week 

: 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 

COURSE OBJECTIVES: 

1. To explain procedure for Design of Heat exchangers: Rating and sizing problems. 

2. To estimate pressure drop and heat transfer coefficients for shell and tube side heat 

exchangers considering fouling factors. 

3. To design steam condensers for configurations like 1-2 and 2-4 exchangers as per TEMA 

standards. 

4. To estimate (Design) shell side film coefficients, cut and twist factors, fin efficiency, 

overall heat transfer coefficient, mean temperature difference, surface area required, fin 

geometry and height, number of fins, tube side and shell side pressure drop for double 

pipe heat exchanger. 

5. To define terms like plate fin surface geometries and describe surface performance data, 

correlation of heat transfer and friction data, Goodness factor comparisons, Estimate 

(Design) rating and sizes according to standards.  
 

COURSECONTENT 

UNIT – 1 

Introduction to Design Heat exchangers: Overview of Heat exchangers, Constructional 

features, and Applications. Generalized design procedure, Rating and sizing problems. 

10 Hours 

UNIT – 2 

Shell and Tube Heat exchanger: Correlations for tube side pressure drop and heat transfer 

coefficients. Pressure drop and heat transfer coefficient correlations for shell side flow, Heat 

transfer correlations, Overall heat transfer coefficient, sizing of finned tube heat exchangers, 

U tube heat exchangers, fouling factors.                                                                                

 12 Hours 

UNIT – 3 

Steam Condensers: Design considerations for steam condensers, specifications and other 

details as per TEMA standards, Flow arrangements for increased heat recovery and lack of 

heat recovery in 1-2 exchangers, true temperature difference in a 2-4 exchanger. 

                   10 Hours 

UNIT – 4 

Double Pipe Heat Exchangers: Design considerations, calculations of tube side and shell 

side film coefficients, cut and twist factors, fin efficiency, overall heat transfer coefficient, 

mean temperature difference, surface area required, fin geometry and height, number of fins, 

tube side and shell side pressure drop.     

                                                                                         10 Hours 
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UNIT – 5 

Compact Heat Exchangers: Definitions of terms like plate fin surface geometries, and 

surface performance data, correlation of heat transfer and friction data, Goodness factor 

comparisons, specifications and procedure for rating and sizing problems. 

                                            10 Hours 

TEXT BOOKS: 

 

1.  Process Heat Transfer: Donald Q. Kern, Tata McGraw – Hill Edition, 1997. 

2.  Compact Heat Exchangers: W.M. Kays and A.L.London, McGraw- Hill co., 1997. 

 

REFERENCE BOOKS: 

 

1.  Heat exchanger – Sadik Kakac and Hongtan Liu, CRC Press, 1998. 

2.  
Heat transfer – A basic approach: Necati Ozisik, McGraw-Hill International Edition, 

1985. 

3.  
Heat exchanger Design Hand Book – Volumes 2 and 3, edited by Ernst U Schlunder et al. 

Hemisphere Publishing Co., 1983. 

 

COURSE OUTCOMES:  

 

Upon completion of this course, students should be able to: 

CO1 Enumerate and explain procedure for Design of Heat exchangers: Rating and sizing 

problems. 

CO2 Estimate pressure drop and heat transfer coefficients for shell and tube side heat 

exchangers considering fouling factors. 

CO3 Design steam condensers for configurations like 1-2 and 2-4 exchangers as per TEMA 

standards. 

CO4 Estimate (Design) shell side film coefficients, cut and twist factors, fin efficiency, 

overall heat transfer coefficient, mean temperature difference, surface area required, 

fin geometry and height, number of fins, tube side and shell side pressure drop for 

double pipe heat exchanger. 

CO5 Define terms like plate fin surface geometries, Describe surface performance data, 

correlation of heat transfer and friction data, Goodness factor comparisons, Estimate 

(Design) rating and sizes according to standards.  
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CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO

1 

PO2 PO3 PO4 P

O5 

PO

6 

PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

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

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

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

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

Total                
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NON CONVENTIONAL ENERGY RESOURCE 

 
Subject Code 

Subject Code 

: ME752T No. of 

Credits 

: 4-0-0 

No. of Lecture Hours / 

Week 

: 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 
COURSE OBJECTIVES: 

1.  To know the sources of energy and their conversion to useful form, understand the 

properties of wind, its availability and construction and working principles of 

different types of wind mills. 

2.  To understand the construction and working principles of solar radiation 

measurement, analyze the different applications of solar energy. 

3.  To understand the mechanics of tides, concept of ocean thermal energy and their 

conversion to useful form of energy by different methods. 

4.  To understand the principle of working geothermal energy conversion and 

construction of different types of geothermal stations and problems associated with it, 

understand the formation of biomass, construction and working of different types of 

bio gas plants, their advantages and limitations. 

5.  To understand the properties of hydrogen and their production by different methods, 

its storage, transportation and safe burning, working principle of fuel cells and 

construction and working of different types of fuel cells and their applications. 

 
COURSE CONTENT 

 
UNIT – 1 

Introduction: Energy sources, conventional and non-conventional energy sources advantages and 

disadvantages.   Wind Energy: Properties of wind, availability of wind energy in world, wind 

velocity and power from wind; major problems associated with wind power, wind machines; 

Types of wind machines and their characteristics, horizontal and vertical axis windmills. 

                                         10 Hours            

UNIT – 2 

Solar Energy: Introduction, extraterrestrial radiations, Terrestrial Solar radiations. Measurement 

of Solar Radiation: Pyrometer, sunshine recorder, schematic diagrams and principle of working.  

Solar Thermal Conversion: collection of solar energy, liquid flat plate collectors, thermal 

application of solar energy, water heating, solar furnace, solar pump, space heating, electricity 

generation, solar distillation, greenhouse effect, solar pond, solar cooking,  solar drying. 

12 Hours 

UNIT – 3 

Tidal Power: Tides and waves as energy suppliers and their mechanics; fundamental 

characteristics of tidal power, harnessing tidal energy, limitations.  Ocean Thermal Energy 

Conversion: Principle of working, Rankine cycle, OTEC power stations in the world, problems 

associated with OTEC.                                                            

10Hours          
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UNIT – 4 

Geothermal Energy Conversion: Principle of working, types of geothermal station with 

schematic diagram, geothermal plants in the world, problems associated with geothermal 

conversion, scope of geothermal energy.  Energy from Bio Mass: Photosynthesis, photosynthetic 

oxygen production, energy plantation, bio gas production from organic wastes by anaerobic 

fermentation, description of bio-gas plants, transportation of bio-gas, problems involved with bio-

gas production, application of bio-gas, application of bio-gas in engines, advantages.  

                                           10 Hours                                                                    

UNIT – 5 

Hydrogen  Energy: Properties of Hydrogen with respect to its utilization as a renewable form of 

energy, sources of hydrogen, production of hydrogen, electrolysis of water, thermal decomposition 

of water, thermo chemical production and bio-chemical production. Storage of Hydrogen, 

transportation of hydrogen, safe burning of hydrogen.  Fuel Cells: Fuel cells-principle, 

classification, advantage and disadvantage, application and recent developments.                                                                    

10 Hours 

TEXT BOOKS 

1. Solar energy: by Subhas P Sukhatme-Tata Mc Graw Hill, 2
nd

 Ed. 1996. 

2. Non Conventional energy sources by G.D. Rai K Khanna Publishers 2003. 

 

REFERENCE BOOKS 

1. Renewable energy sources and conversion technology by N.K. Bansal, Manfred Kleeman 

and Mechael Meliss, Tata Mc Graw Hill, 1990 

2. Renewable energy resources, John W. Twidell Anthony D. Weir. ELBS Pub, 2
nd

 Ed. 

2006. 

3. Solar Energy, Fundamentals and Applications, Garg, Prakash, Tata McGraw Hill.2006. 

 

COURSE OUTCOMES:  

 

Upon completion of this course, students should be able to: 

 

CO1 Know the sources of energy and their conversion to useful form, understand the 

properties of wind, its availability and construction and working principles of different 

types of wind mills. 

CO2 Understand the construction and working principles of solar radiation measurement, 

analyze the different applications of solar energy 

CO3 Understand the mechanics of tides, concept of ocean thermal energy and their 

conversion to useful form of energy by different methods 

CO4 Understand the principle of working geothermal energy conversion and construction 

of different types of geothermal stations and problems associated with it, understand 

the formation of biomass, construction and working of different types of bio gas 

plants, their advantages and limitations 

CO5 Understand the properties of hydrogen and their production by different methods, its 

storage, transportation and safe burning, working principle of fuel cells and 

construction and working of different types of fuel cells and their applications. 
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CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO

1 

PO2 PO3 PO4 P

O5 

PO

6 

PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

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

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

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

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

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

Total                
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HUMAN FACTORS IN ENGINEERING DESIGN 

 
Subject Code : ME751M No. of Credits : 4 - 0 - 0 

No. of Lecture Hours / Week   : 04 Exam Hours   : 3 

Total No. of Lecture Hours      : 52 Exam Marks   : 100 

 

 

COURSE OBJECTIVES: 

 

1.  To define the scope of ergonomics in work system design. 

2.  To demonstrate the application of anthropometric principle in workspace and 

equipment design. 

3.  To analyze the role of cognitive ergonomics in problem solving and decision making. 

4.  To design simple Man –Machine interfaces. 

5.  To recognize the importance displays in designing Work Spaces. 

 

COURSE CONTENT 

 

UNIT – 1  

Introduction  to human factors in engineering and Design: Human factors and  

ergonomics, psychology, engineering, bio mechanics, industrial design, graphics design, 

statistics, operation research and anthropometry Morphology of design and its relationship 

with cognitive abilities of human being.       

10 Hours 

UNIT – 2  

Scope of Human Factors; integrating human factors into systems development; the human-

centered approach to systems development; managing human factors integration; involving 

human factors throughout the development lifecycle; human factors techniques; checklist for 

human factors best practice.    

10 Hours 

UNIT – 3  

Physical Ergonomics : human anatomy, and some of the anthropometric, physiological and 

bio mechanical characteristics as they relate to physical activity. Cognitive: mental processes, 

such as perception, memory, reasoning, and motor response, mental workload, decision-

making, skilled performance, human-system interaction, and human reliability, work stress 

and training.Organizational ergonomics:  optimization of socio-technical systems, including 

their organizational structures, policies, processes. communication, crew resource 

management, work design, design of working times, teamwork, participatory design, 

community ergonomics, cooperative work, new work programs, virtual organizations, 

telework, and quality management. Environmental ergonomics:  human interaction with the 

environment- characterized by climate, temperature, pressure, vibration, light.  

      12 Hours 

 

 

http://en.wikipedia.org/wiki/Physical_ergonomics
http://en.wikipedia.org/wiki/Participatory_Ergonomics
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UNIT–4  

Man-Machine Interaction; Man-Machine interaction cycle,Man-machine 

interfaces,Displays:factors that control choice of display,visual displays- qualitative 

displays;moving pointer displays, moving scale displays, digital displays Indicators,auditory 

displays,tactile displays. Factors affecting effectiveness of displays. Quantitative displays, 

check- reading displays, representational displays. Types of controls and their integration 

with displays. 

          10 Hours 

UNIT - 5  

Design guidelines for displays and controls: viewing distance, Illumination, angle of view, 

reach etc., general design checklist for displays and controls. Standards for ergonomics in 

engineering and design, displays and controls. 

  10 Hours 

TEXT BOOKS 
 

1. Mark. S. Sanders and Ernest. J McCornick. “Human Factor in Engineering and Design”, 

McGraw-Hill Book Co., Inc., New York, 1993. 

2. Vijay Gupta, P.N. Murthy, “An Introduction to Engineering Design Method’, McGraw-

Hill, 1980. 

REFERENCE BOOKS 
 

1. Joseph A. Birt and Michael Snyder, “Human Factors Design Guide”. National Technical 

Information Service, Springfield, Virginia. 

2. Wesley Woodson, Peggy Tillman and Barry Tillman, “Human Factors Design 

Handbook”, McGraw-Hill; 2ndedition, 1992 

COURSE OUTCOMES:  
 

Upon completion of this course, students should be able to: 

 

CO1 Define the scope of ergonomics in work system design. 

CO2 Demonstrate the application of anthropometric principle in workspace and equipment 

design. 

CO3 Analyze the role of cognitive ergonomics in problem solving and decision making. 

CO4 Design simple Man –Machine interfaces. 

CO5 Recognize the importance displays in designing Work Spaces. 

 
 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 PO PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

CO2 
 

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

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

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

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

Total                
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ROBOTICS 
 

Subject Code : ME751G No. of Credits : 4 - 0 - 0 

No. of Lecture Hours / Week   : 04 Exam Hours   : 3 

Total No. of Lecture Hours      : 52 Exam Marks   : 100 

 

 

COURSE OBJECTIVES: 

 

1.  To understand the basics of automation and brief history of robot and applications. 

2.  To understand the kinematics and dynamics of robots. 

3.  To understand about robot drive system and control systems. 

4.  To understand about Robot Programming methods & Languages of robot. 

5.  To understand about various Sensors and their applications in robots. 

 

COURSE CONTENT 

 

UNIT – 1 

Introduction: Automation and Robotics, brief history of robotics, social and economic 

aspects of robots, advantages and disadvantages of using robots in industries. An over view 

of Robots – present and future applications. Classification and structure of Robotic 

system: Classification, geometrical configurations, wrist and its motions, end effectors and its 

types, links and joints. 

      08 Hours 

UNIT – 2 

Robot drive system: Hydraulic, Electric and Pneumatic types of locomotion devices. 

Resolution, accuracy and repeatability, advantages and disadvantages of drive system. 

Control systems and components: Basic control system concepts and models, 

transformation and block diagram of spring mass system, controllers – ON and OFF, 

proportional, integral, proportional and integral, transient and response to second order 

system. Robot actuation and feedback components: position, velocity sensors, actuators.  

            10 Hours 

UNIT – 3 

Robot Arm Kinematics : Kinematics – Introduction, direct and inverse, kinematics, rotation 

matrix, composite rotation matrix, rotation matrix about an arbitrary axis, Euler angles 

representati0n, homogeneous transformations, links, joints and their parameters, D-H 

representation. Robot Arm Dynamics: Lagrange - Euler formulations – Joint velocities, 

kinetic energy, potential energy and motion equations of a robot manipulator. 

          12 Hours 

UNIT – 4  

Trajectory planning: Introduction, general considerations on trajectory planning, joint 

interpolated trajectories, 4-3-4 trajectory example. Planning of Cartesian path trajectories. 

Robot Programming: Introduction, manual teaching, lead through teaching, programming 

languages – AML and VAL (simple examples) programming with graphics, storing and 

operating task programs.                     12 Hours 
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UNIT – 5  

Sensors: Internal state sensors, tactile sensors, proximity sensing, range sensing, and force 

torque sensors. Elements of computer vision. Sensing and digitizing function in machine 

vision – image devices – lighting techniques, analog to digital conversion – sampling – 

quantization – encoding – image storage image processing and analysis, Feature Extraction 

and object recognition.      

10 Hours 

 

TEXT BOOKS 

 

1. Industrial Robotics / Groover M P /Pearson Edu. 

2. Robotics / Fu K S/ McGraw Hill. 

REFERENCE BOOKS 

 

1. Robotics, CSP Rao and V.V. Reddy, Pearson Publications (In press) 

2. Robotics and Control / Mittal R K &Nagrath I J / TMH. 

3. An Introduction to Robot Technology, / P. Coiffet and M. Chaironze / Kogam Page Ltd. 

1983 London. 

4. Robotic Engineering / Richard D. Klafter, Prentice Hall 

5. Robot Analysis and Intelligence / Asada and Slow time / Wiley Inter-Science. 

6. Introduction to Robotics / John J Craig / Pearson Edu. 

7. Robot Dynamics & Control – Mark W. Spong and M. Vidyasagar / John Wiley & Sons 

(ASIA) Pte Ltd. 

COURSE OUTCOMES: 

  

Upon completion of this course, students should be able to: 

 

CO1 Gain knowledge with the automation and brief history of robot and applications. 

CO2 Familiarize with the kinematic and dynamic motions of robot. 

CO3 Have good knowledge about robot end effectors. 

CO4 Demonstrate programming methods & various languages of robots. 

CO5 Explain the principles of various Sensors and their applications in robots. 

 
 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 PO PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

CO2 
 

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

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

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

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

Total                
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OPERATIONS MANAGEMENT 

 
Subject Code 

Subject Code 

: ME810 No. of Credits : 4-0-0 

No. of Lecture Hours / Week : 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 

COURSE OBJECTIVES: 

 

1. To identify, demonstrate and apply knowledge of fundamental concepts of operations 

management and decision-support tools to business decision making and forecasting 

techniques. 

2. To compare and analyze the factors affecting plant location and plant layout. 

3. To describe and analyze the functions of materials management and inventory control. 

4. To describe and apply methods and techniques of material requirement planning and 

production planning. 

5. To analyze the scheduling process and sequencing. 

COURSE CONTENT 

UNIT – 1 

Introduction: Definition of Operations Management, Major areas of contribution to the 

field of operations management, Goods and services: Production systems. Operations 

decision making: Characteristics of decisions, decision methodology decision support 

system, economic models, statistical models and decision tree. Forecasting: Need for 

forecasting, classification of forecasting techniques, Time series analysis, regression 

method, moving averages, exponential smoothing decomposition method, forecasting 

errors, qualitative forecasting techniques, computerized forecasting systems.   

                                                                                                                                  12 Hours                                                                                                                             

UNIT – 2 

Plant Location: Factors influencing plant location, Plant location cost determinants, 

dimensional analysis, Multi-plant location analysis using Break Even analysis, Factor 

comparison method.  Plant Layout: Types of production and production flows, Types of 

Layout, Product Layout, Process layout, Fixed position layout, Line balancing, load-

distance criterion, CRAFT, Minimizing nonadjacent, relationship diagrams, factors to be 

considered in designing a layout. 

                                                                                                                          10 Hours 

UNIT – 3 

Materials Management: Scope and function, Material planning and control purchasing 

decisions, Stores management. Duties of Purchase Manager.  Inventory control 

management: objectives and benefits of inventory control, techniques of inventory control, 

Elementary inventory models and selective Inventory control.                                                                                                                  

                                                                                                                                     10 Hours 
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UNIT – 4 

Materials Requirement Planning: Definition, procedure and benefits, Product tree 

structure, MRP computations. Production Planning: Type of production plans, aggregate 

planning, Strategies, Cost of pure strategies, Aggregate planning as distribution model.  

         10 Hours 

UNIT – 5 

Scheduling: Scheduling line processes, run-out method, scheduling intermittent processes, 

Input-output Analysis, Loading, Forward Loading, Backward Loading, Sequencing, 

Sequencing “n’ fobs on two machines, “n” jobs on three machines, (Johnson’s rule) CDS 

heuristic, Dispatching and prioritization.   

                                                                                                                          10 Hours 

TEXT BOOKS: 

 

1.  Production and Operations Management: Concepts, Models, and Behavior - Prentice 

Hall, 1992, Everett E. Adam, Ronald J. Ebert. 

2.  Theory and problems of Operations Management, Tata-McGraw-Hill publishing 

company limited, 2
nd

 edition 2004, Joseph  G Monks. 

 

REFERENCE BOOKS: 

1.  Production Systems, Planning, Analysis and Control JAMES.L. RIGGS. 

2.  Operations Management, ROGER.G. SCHROEDER, Mc Grawhill, 2002 

3.  S.N. CHARY, Production and Operations Management, Tata Mc Grawhil. 

 

COURSE OUTCOMES:  

 

Upon completion of this course, students should be able to: 

CO1 

 

Identify, demonstrate and apply knowledge of fundamental concepts of operations 

management and decision-support tools to business decision making and forecasting 

techniques. 

CO2 Compare and analyze the factors affecting plant location and plant layout. 

CO3 Describe and analyze the functions of materials management and inventory control. 

CO4 Describe and apply methods and techniques of material requirement planning and 

production planning. 

CO5 Analyze the scheduling process and sequencing. 

 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO

1 

PO

2 

P

O 

PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 
 

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

CO2 
 

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

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

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

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

Total                
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AUTOMATIC CONTROL ENGINEERING 

Subject Code 

Subject Code 

: ME820 No. of Credits : 4-0-0 

No. of Lecture Hours / Week : 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 

COURSE OBJECTIVES: 

 

1. To understand the fundamental concept ts of Control systems and different types of 
controllers. 

2. To Write the mathematical model for electrical and mechanical systems. 

3. To determine the transfer function using block diagram reduction technique and signal 

flow graphs. 

4. To Analyze the stability of the systems by applying RH criteria and root locus techniques. 

5. To understand the stability of the system using bode plot. 

COURSE CONTENT 

UNIT – 1 

Introduction: Concept of automatic controls, open and closed loop systems, concepts of 

feedback, Examples of open loop and closed loop systems. Major requirement of an ideal 

control system.  Controllers: Introduction, Types of controllers– Proportional, Integral, 

Proportional- Integral, Proportional -Integral -Differential controllers. 

                                                                              10 Hours                                                                                                                             

UNIT – 2 

Mathematical models: Transfer function models, models of mechanical systems, models of 

electrical circuits, DC and AC servomotors in control systems, models of thermal systems, 

models of hydraulic systems. Pneumatic system. Analogous systems: Force voltage, Force 

current. 

                                                                                                                          10 Hours 

 

UNIT – 3 

Block diagrams and signal flow graphs: Introduction, Definition of Transfer Function, 

Types of blocks, Reduction Techniques used in block diagrams, Signal flow graphs: 

Introduction, Mason’s gain formula, problems on SFG and conversion of block diagrams 

into SFG and verifying the answer.                                                                                                                  

                                                                                                                                 10 Hours 
 

UNIT – 4 

Transient and steady state response analysis: Introduction, first order and second order 

system response to step, ramp and impulse inputs, concepts of time constant and its 

importance in speed of response. System stability: Routh’s-Hurwitz Criterion. 

Root locus plots: Definition of root loci, general rules for constructing root loci, analysis 

using root locus plot .   

       12 Hours 
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UNIT – 5:  

Frequency response analysis using bode plots: Bode attenuation diagrams, stability 

analysis using Bode plots.  Control action and system compensation: Series and feedback 

compensation, physical devices for system compensation. 

                                                                                                                          10 Hours 

TEXT BOOKS: 

 

1.  Modern Control Engineering: Katsuhiko Ogata, Pearson Education, 2004. 

2.  Control Systems Principles and Design: M. Gopal, TMH, 2000. 

 

REFERENCE BOOKS: 

 

1.  Feedback Control Systems: Schaum’s series 2001. 

2.  Control systems: I.J.Nagarath & M.Gopal, New age International publishers 2002. 

3.  Automatic Control Systems: B. C. Kuo, F. Golnaraghi, John Wiley & Sons, 2003. 

 

COURSE OUTCOMES:  

 

Upon completion of this course, students should be able to: 

CO1 Describe and identify common control systems including feedback components. 

Design different types of feedback controller. 

CO2 Set up mathematical models for typical mechanical, thermodynamical and 

elctromechanical engineering systems. 

CO3 Compute transfer function of control systems using Block diagram reduction 

technique and Mason's gain formula. 

CO4 Defining the concept of stability and criteria of stability in control systems. Applying 

the Routh Hurwitz method. Calculating and analyzing root locus parameters to derive 

steady state response. 

CO5 Applying Bode plots technique to draw the frequency response of several types of 

feedback control systems. 

 
 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

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

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

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

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

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

Total                
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PROJECT WORK 

 
Subject Code 

Subject Code 

: ME84L No. of Credits : 11 

No. of Contact Hours / Week : 3 Exam Hours : 3 

  Exam Marks : 100 

 

 

COURSE OBJECTIVES: 

 

1. To carry out literature review, identify the gap, frame the objectives and define the 

problem. 

2. To execute the selected project work in group, collect the data and analyse the results. 

3. To prepare the report on the project work and present it effectively. 

 
 

PROJECT WORK  

 

 Groups of 3 to 5 students are made as a batch. Each group has students of low, medium 

and high CGPA.  

 The Department Advisory Board (DAB) consisting of senior faculty members with HOD 

as chairman, allots the guide to each batch. 

 Students select their project in consultation with guide. The project progress is evaluated 

in three stages by faculty members for 10%, 40% and 50% of total CIE marks 

respectively.  

 Students prepare the project report under the supervision of the concerned guide.  

 Final viva voce of the project is conducted by the DAB and concerned guide for 100 

marks (SEE). Total marks are awarded for the project by giving a weightage of 70% for 

CIE and 30% for SEE. 

 

COURSE OUTCOMES:  

 

Upon completion of this course, students should be able to: 

CO1 Carry out literature review, identify the gap and frame the objectives based on 

problem identified. 

CO2 Execute the selected project work in group, collect the data and analyze the results 

CO3 Prepare the report on project work and present it effectively. 
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EXPERIMENTAL STRESS ANALYSIS 

 

Subject Code 

Subject Code 

: ME831D No. of Credits :4-0-0 

No. of Lecture Hours / Week : 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 

COURSE OBJECTIVES: 
 

1. To use the method of electrical strain gauges to study and characterize the elastic 

behavior of solid bodies. 

2. To measure displacement and perform stress strain analysis of mechanical systems using 

electrical resistance strain gauges. 

3. To describe the photo elastic method to study and characterize the elastic behavior of 

solid bodies. 

4. To determine stress strain behavior of solid bodies using methods of coating 

5. To conduct stress strain analysis of solid bodies using the methods Holography 

 

COURSE CONTENT 

UNIT – 1 

Introduction: Definition of terms, Calibration, Standards, Dimension and units generalized 

measurement system. Basic concepts in dynamic measurements, system response, distortion, 

impedance matching, Analysis of experimental data, cause and types of experimental errors. 

General consideration in data analysis.  Electrical Resistance Strain Gages: Strain 

sensitivity in metallic alloys, Gage construction, Adhesives and mounting techniques, Gage 

sensitivity and gage factor, Performance Characteristics, Environmental effects, Strain Gage 

circuits. Potentiometer, Whetstone’s bridges, Constant current circuits. 

10 Hours 

UNIT – 2 

Strain Analysis Methods: Two element, three element rectangular and delta rosettes, 

Correction for transverse strain effects, Stress gage, Plane shear gauge, stress intensity 

factor.  Force, Torque and strain measurements: Mass balance measurement, Elastic 

element for force measurements, torque measurement. 

10 Hours             

UNIT – 3 

Photoelasticity: Nature of light, Wave theory of light - optical interference, Stress optic law 

–  effect of stressed model in plane and circular polariscopes, Isoclinic’s & Isochromatics, 

Fringe order determination Fringe multiplication techniques , Calibration photoelastic model 

materials.  Two Dimensional Photoelasticity: Separation methods: Shear difference 

method, Analytical separation methods, Model to prototype scaling, Properties of 2D 

photoelastic model materials, Materials for 2D photoelasticity. 

10 Hours 
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UNIT – 4 

Three Dimensional Photo elasticity: Stress freezing method, Scattered light 

photoelasticity, Scattered light as an interior analyzer and polarizer, Scattered light 

polariscope and stress data Analyses.  Photoelastic (Birefringent) Coatings: Birefringence 

coating stresses, Effects of coating thickness: Reinforcing effects, Poisson’s, Stress 

separation techniques: Oblique incidence. 

12 Hours 

UNIT – 5 

Brittle Coatings: Coatings stresses, Crack patterns, Refrigeration techniques, Load 

relaxation techniques, Crack detection methods, Types of brittle coatings, Calibration of 

coating.  Advantages and brittle coating applications.  Moire Methods: Moire fringes 

produced by mechanical interference .Geometrical approach, Displacement field approach to 

Moire fringe analysis, 0ut of plane displacement measurements, Out of plane slope 

measurements .Applications and advantages. 

10 Hours                                              
 

TEXT BOOKS: 
 

1.  Experimental Stress Analysis, Dally and Riley, McGraw Hill. 

2.  Experimental Stress Analysis, Sadhu Singh, Khanna publisher. 

3.  Experimental stress Analysis, Srinath L.S TaTa Mc Graw Hill. 

 

REFERENCE BOOKS: 
 

1.  Photoelasticity Vol I and Vol II, M.M.Frocht, John Wiley & sons. 

2.  Strain Gauge Primer, Perry and Lissner, 

3.  Photo Elastic Stress Analysis, Kuske, Albrecht & Robertson John Wiley & Sons. 

4.  Motion Measurement and Stress Analysis, Dave and Adams, 

5.  Holman, Experimental Methods for Engineers, Tata McGraw-Hill Companies, 7
th 

Edition, New York, 2007. 

6.  B. C. Nakra and K. K. Chaudhry, Instrumentation, Measurement and Analysis, Tata 

McGraw-Hill Companies, Inc, New York, 7
th

 Edition, 2006. 
 

COURSE OUTCOMES:  
 

Upon completion of this course, students should be able to: 

CO1 Explain characterize the elastic behavior of solid bodies. 

CO2 Describe stress strain analysis of mechanical systems using electrical resistance strain 

gauges. 

CO3 Discuss skills for experimental investigations an accompanying laboratory course is 

desirable 

CO4 Discuss experimental investigations by predictions by other methods. 

CO5 Describe various coating techniques. 
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CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

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

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

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

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

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

Total                
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FRACTURE MECHANICS 

 
Subject Code 

Subject Code 

: ME832D No. of Credits : 4-0-0 

No. of Lecture Hours / Week : 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 

COURSE OBJECTIVES: 

 

1. To distinguish mechanics of fracture and stress-concentration concepts and Classify the 
different mechanisms/modes of fracture. 

2. To Apply Griffith’s energy balance concepts to determine fracture energy for various 

crack geometry and loading conditions and relate the inherent toughness of materials to 

macroscopic toughness of the material. 

3. To Analyze initiation and growth of cracks in structures using, to avoid failure under 

service loading. Apply the governing equations of linear elastic fracture mechanics and 

the complex potential function to analyze the stresses and displacements around crack 

tips. 

4. To analyze initiation and growth of cracks in structures using nonlinear fracture 

parameters such as J-integral and CTOD to avoid failure under service loading. 

5. To apply the various models for initiation and growth of a crack subjected to Mode-I 

and Mode-II and mix mode loading within the scope of LEFM. 

 

COURSE CONTENT 

UNIT – 1 

Introduction:  History and overview, Fundamental concepts, Fracture mechanics in Metals, 

Ductile fracture, Cleavage, The Ductile-Brittle transition, Inter-granular fracture, Modes of 

Fracture Failure. 

                                                                              10 Hours                                                                                                                             

UNIT – 2 

Energy Release Rate: Introduction, The Griffith energy balance, The energy release rate,  
Instability and the R-Curve. Thin plate v/s Thick plate, Critical Energy release rate. Stress 

Intensity Factor: Introduction, Stress analysis of cracks, The stress Intensity Factor, Effect 

of Finite size, Principle of superposition, Weight Functions, Relationship between K and G, 

Crack tip plasticity, Plane stress versus plane strain, Effective crack length, Effect of plate 

thickness. 

                                                                                                                          10 Hours 

UNIT – 3 

Elastic Plastic Fracture Mechanics: Crack tip opening displacement, The J Contour 

Integral, Relationships between J and CTOD, Crack growth resistance curves, J-controlled 

fracture, Crack tip constraint under large scale yielding.  Mixed Mode fracture: Mixed 

Mode fracture A simple Elliptical Model, Maximum Tensile Stress Criterion, Strain Energy 

Density Criteria . Maximum Energy Release Rate Criterion.                                                                                                                  

                                                                                                                                 12 Hours 
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UNIT – 4 

Fracture Toughness testing of metals: General Considerations, KIC testing, K-R Curve 

testing, J testing of metals,. CTOD testing, Dynamic and crack arrest toughness, Fracture 

testing of weldments.  Fatigue Crack Propagation: Similitude in fatigue, Empirical fatigue 

crack growth equations, Crack Closure, Variable amplitude loading and retardation, Growth 

of short cracks, Micro-mechanisms of fatigue.   

       10 Hours 

UNIT – 5 

Crack Detection through Non-Destructive Testing: Crack Detection through Non-

Destructive Testing Introduction, Examination through Human Sense, Liquid Penetration 

Inspection, Ultrasonic Testing, Radiographic Imaging. Magnetic Particle Inspection. 

                                                                                                                       10 Hours 

 

TEXT BOOKS: 

 

1.  Fracture Mechanics -Fundamentals and Applications – CRC Press, T.L. Anderson, 

Second Edition, 1995 

2.  Fracture Mechanics- C.T.Sun and Z.H.Jin, Elsevier, 2012 

 

REFERENCE BOOKS: 

 

1.  Elements of Fracture Mechanics- Prashant Kumar  -Tata McGraw-Hill Education Pvt. 

Ltd. New Delhi,  2010 

2.  Elementary Engineering Fracture Mechanics David Broek, ArtinusNijhoff -, London, 

1999 Fundamentals of Fracture Mechanics J. F. Knott -, Bureworth, 2000 

 

COURSE OUTCOMES: 

 

Upon completion of this course, students should be able to: 

CO1 Distinguish mechanics of fracture and stress-concentration concepts and Classify the 

different mechanisms/modes of fracture 

CO2 Apply Griffith’s energy balance concepts to determine fracture energy for various 

crack geometry and loading conditions and relate the inherent toughness of materials 

to macroscopic toughness of the material. 

CO3 Analyze initiation and growth of cracks in structures using, to avoid failure under 

service loading. Apply the governing equations of linear elastic fracture mechanics 

and the complex potential function to analyze the stresses and displacements around 

crack tips. 

CO4 Analyze initiation and growth of cracks in structures using nonlinear fracture 

parameters such as J-integral and CTOD to avoid failure under service loading 

CO5 Apply the various models for initiation and growth of a crack subjected to Mode-I and 

Mode-II and mix mode loading within the scope of LEFM 
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CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

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

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

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

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

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

Total                
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INTERNAL COMBUSTION ENGINES 

 
Subject Code 

Subject Code 

: ME831T No. of Credits : 4-0-0 

No. of Lecture Hours / Week : 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 

 

COURSE OBJECTIVES: 

 

1. To make students familiar with the crude oil, refining process, structure of petroleum. 

2. To be able to study the working principle of carburetor and fuel injection process in IC 

engines. 

3. To be able to understand the process of combustion in SI engines. 

4. To be able to understand the process of combustion in CI engines. 

5. To introduce students the environmental and fuel economy challenges facing by the IC 

engines. 

 

COURSE CONTENT 

UNIT – 1 

Fuels: Introduction, Structure of petroleum, Refining process, Products of refining process,  

Fuels for S-I engines, effect of volatility on engine performance, Fuels for C-I engines, 

Knock rating of SI Engine fuels,  Knock rating of CI Engine fuels. 

                                                                              10 Hours                                                                                                                             

UNIT – 2 

Carburetion: Introduction, Mixture requirements for steady state operation, Transient 

mixture requirements, solex carburettor, Petrol injection, The Lucas petrol injection system.       

Fuel Injection: Introduction, Requirements of a diesel injection system, Types of injection 

systems, Air injection system, and Solid injection systems- jerk pump system, common rail 

system, distributor system, Types of nozzles. 

                                                                                                                          12 Hours 

UNIT – 3 

Combustion in SI Engines: Introduction, Ignition limits, Stages of combustion in SI 

engine, Effect of engine variables on ignition lag, Effect of engine variables on flame 

propagation, Abnormal combustion, Detonation or knocking, Effects of detonation, Effect of 

engine variables on knock or detonation, Control of detonation.                                                                                                                  

                                                                                                                                 10 Hours 
 

UNIT – 4 

Combustion in CI Engines: Introduction, Stages of combustion in C I engine, Delay period 

or ignition lag, Variables affecting delay period, Diesel knock, methods of controlling diesel 

knock. Methods of generating air swirl in the I C engines.   

       10 Hours 
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UNIT – 5 

Emission from IC Engine: Introduction, Pollutants from  SI Engines, Evaporative losses, 

Carburettor losses, Exhaust emissions, SI engine emission control, Total emission control 

package, Emissions from diesel engines and its control. 

                                                                                                                       10 Hours 

TEXT BOOKS: 

 

1.  A course in I.C. Engines, M.L. Mathur and R.P. Sharma 2001. 

2.  Internal Combustion Engines, Colin R. Ferguson C. John Wiley & sons, 1986. 

 

REFERENCE BOOKS: 

 

1.  I.C. Engines, Edward. F. Obert, Harper International Edition, 1973. 

2.  Internal Combustion Engines, Ganeshan, Tata McGraw Hill, 2nd Edition, 2003. 

3.  Engineering fundaments of the I C engine, Willard W. Pulkrabek. 1998. 

4.  Internal Combustion Engine Fundamentals. John B. Heywood . 

 

COURSE OUTCOMES:  

 

Upon completion of this course, students should be able to: 

CO1 Explain refining process and products of petroleum and structures. 

CO2 Recognize design flexibility of carburetor to work under steady state and transient 

operating conditions. Also Develop the knowledge on different fuel injection process 

and techniques of CI and SI engines. 

CO3 Understand the process of combustion in SI engine and the theory of detonation. 

CO4 Understand the process of combustion in CI engine. Also Differentiate detonation 

process among CI and SI engines. 

CO5 Develop an ability to optimize future engine designs for specific sets of constraints. 

(fuel economy, performance, emissions) 

 
 

CO s 

 

CO 

% 

PO sand PSOs Mapping 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

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

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

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

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

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

Total                
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PROJECT MANAGEMENT 

 
Subject Code 

Subject Code 

: ME831M No. of Credits : 4-0-0 

No. of Lecture Hours / Week : 04 Exam Hours : 3 

Total No. of Contact Hours : 52 Exam Marks : 100 

 

 

COURSE OBJECTIVES: 

 

1. To explain role, Project Cycle, importance of Project Management, project appraisal, 

planning and determine the feasibility of the project prior to implementation. 

2. To describe the phases of project cycle and various types of feasibilities that a project 

should be appraised for. 

3. To describe Project Management, compare costs and benefits, explain concepts of Time 

Value of Money and Resources. 

4. To describe the importance of Project Management of compounding and discounting in 

order to compare the present worth in alternative projects. 

5. To describe and analyze various techniques in the Critical Path Method, PERT and 

explain the importance of human factors in project management. 

 

 

COURSE CONTENT 

UNIT – 1 

Introduction: Capital investments, types of capital investments, Phases of capital 

budgeting, objectives of capital budgeting, common weakness in capital budgeting.  

Generation and screening of project ideas: Tools to identify investment opportunities, 

scouting for project ideas project rating index. 

                                                                              12 Hours                                                                                                                             

UNIT – 2 

Market and demand analysis: technical analysis, cost of project means of finance, cost 

of production, working capital requirement and its analysis.  Time Value for Money, 

Investment criteria- NPV, IRR, Benefit Cost Ratio, Payback period Project cash flow. 

Balance sheet and Budgetary control. 

                                                                                                                          10 Hours 

UNIT – 3 

Risk analysis: Sources measures and perspectives of Risk, discussion on different methods 

of Risk analysis, like sensitivity analysis, scenario analysis, break-even analysis and 

decision tree analysis.  Social Cost Benefit Analysis: rationale for SCABA, UNIDO 

approach, Little-Mirrless approach, shadow pricing, public sectors investment decision in 

India.                                                                                                                  

                                                                                                                                 10 Hours 
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UNIT – 4 

Project organizations: Types of project organizations structure for project management, 

Human aspects in project Management.  Networks Techniques in Project Management: 

Development of project network, time estimation, determination of critical path. PERT 

Model and CPM model. Network cost system.  

       10 Hours 

UNIT – 5 

Project review and administrative aspects: control of in-process projects, post completion 

audit Atonement Analysis. Discussion of case studies in project management. 

10 Hours                       

TEXT BOOKS: 
 

1.  Projects - appraisal, preparation, budgeting and implementation – Prasanna chandra -Tata 

MCgraw hill. 
 

REFERENCE BOOKS: 
 

1.  Hand book of project management -Dennis lock 

2.  Project management-Dennis lock. 
 

COURSE OUTCOMES:  
 

Upon completion of this course, students should be able to: 

CO1 Explain  role  of  project  management,  Project  Cycle  and  importance  of  Project 

Management of the project appraisal, planning and determine the feasibility of the 

project prior to implementation. 

CO2 Describe the phases of the project cycle and various types of feasibilities that a project 

should be appraised for. 

CO3 Describe Project Management of being able to compare costs and benefits, explain the 

concepts of Time Value of Money and Resources. 

CO4 Describe the importance of Project Management of compounding and discounting in 

order to compare present worth in alternative projects. 

CO5 Describe various techniques in Critical Path Method and when each should be used. 

Prepare the lists of activities, Gantt or Bar Charts, Precedence Diagrams, Arrow 

Diagrams and PERT, critical function of time estimate and explain the importance of 

human factors in project management. 
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PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1  3 3 3 3 3 2 2 2 3 3 2 2 3 3 3 

CO2  3 3 3 3 3 2 2 2 3 3 2 2 3 3 3 

CO3  3 3 3 3 3 2 2 2 3 3 2 2 3 3 3 
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