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School of Mechanical Engineering 
Program Structure of B. Tech. Four Year Full Time Degree   

(Entry Batch 2018 Onwards) 
1

st 
Semester 2018-22  2

nd
Semester 

Sl. 

No. 

Course 

Code 

Course Title L T S/

P 

C Sl. 

No. 

Course 

Code 
Course Title L T 

S/

P 
C 

1. 
MTL1012 Engineering 

Mathematics-I 
3 0 0 3 1 

 
MTL1026 

Engineering 
Mathematics-II 

3 0 0 3 

2 ECL1010 Basic Electronics  3 0 2 4 2 ECP 1200 Engineering Graphics 0 0 4 2 

3  Engineering Physics 3 0 2 4 3  PYTHON-I 1 0 4 3 

4 
ECL1020 Introduction to ‘C’ 

Programming- 
1 0 4 3 4 

MEL1112  Materials Science and 
Engineering  

3 0 2 4 

5 LNL1411 
Communication Skills 

2 0 2 3 5 
MEL1012  Engineering 

Mechanics  
3 1 0 4 

6 

MEL1001 Introduction to 
Mechanical Engineering 

RKM 
1 0 0 1 6 PCL 1067 

Discourse of Human 
Values –AICTE MC-HS 2 0 0 2 

7  Engineering Workshop 0 0 2 1 7 LMP1142 Language Lab-I-HS 0 0 2 1 

  Induction Program            

8  NSS (Non-Credit)-UGC 40 Hrs        

              

Total Credits                                                                                              19 Total Credits                                                                                             19 

    

3
rd

Semester 4
th

Semester 
Sl. 

No. 

Course 

Code 
Course Title L T 

S/

P 
C 

 Sl. 

No 
Course Code Course Title L T 

S/

P 
C 

1 
 Environmental Studies- 

AICTE  
3 0 0 N

C 
1 

MEL 2232  Fluid Machines  
3 0 2 4 

2 
PCL2042 Introduction to Logic- 

AICTE 
3 0 0 3 

2 MEL 2212  Thermal Engineering  3 0 2 4 

3 
MEL2015  Kinematics of Machines  

3 0 0 4 
3 MEL 2113  Manufacturing 

Processes  
3 0 2 4 

4 
MEL2231  Fluid Mechanics  

3 0 2 4 
4 MEL 2018  Dynamics of 

Machines  
3 0 2 4 

5 MEL2014  Strength of Materials  3 1 2 5 5 MEL 2017  Machine Design  3 1 0 4 

6 
MTL6066   Numerical Methods 

3 1 0 4 
6 MEL 2016  Mechanics of 

Materials  
3 0 0 3 

7 
MEL1211  Thermodynamics  

3 0 0 3 7 
 Constitutional of 

India- AICTE  
2 0 0 2 

              

              

              

Total Credits 23 Total Credits 25 

5
th

Semester  6
th

Semester 
Sl. 
No
. 

Course 
Code 

Course Title L T 
S
/
P 

C 

 Sl
. 
N
o. 

Course 
Code 

Course Title L T 
S
/
P 

C 

1 MEL3221  Heat and Mass Transfer  3 0 2 4 1  Open Elective-I 3 0 0 3 

2 MEL3131  Industrial Engineering  3 0 0 3 2  School Elective –II 3 0 0 3 

3 MEL3019  Design of Machine 

Elements  

3 0 0 3 
3 

MEL3121  Metrology and 

Measurements  
3 0 2 4 

4 MEL3114  Machining Processes  3  0
  

0  3  
4 

MEL3222  Internal Combustion 
Engines  

3 0 2 4 

5 MEL3021  CAD/CAM  3 0 2 4 5 MEL3022  Mechanical Vibrations  3 1 2 4 

6  School Elective –I 3 0 0 3 6 MEL2133  Operations Research  3 0 0 3 

7  Finite Element Analysis 3 0 0 3        

              

       
7 

MED 
4921  
 

Minor Project- Projects    2 

  Minor Project-I –     2   Advance CAD/CAM Lab 0 0 3 2 

              

              

Total Credits 25 Total Credits 25 



 
  7

th
Semester  8

th
Semester 

Sl. 

No. 
Course 

Code 
Course Title L T 

S

/

P 

C 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sl. 

No. 
Course 

Code 
Course Title L T 

S/

P 
C 

1 

ECC 
4980 

Summer Internship 
Evaluation- 

   2 

1 

ECD 
4992 / 
ECC 
4982 

(Major Project + 
Open Elective-III) 
(9+3) / Internship 
(12) 

   12 

2   Open Elective-II 3 0 0 3        

3 ECL4170 OFC (Compulsory)  3 0 2 4 

 

 

     

4 M EL 
4223 

Refrigeration and Air-
conditioning  

3 0 2 4 

 
5 MEL 

4031  
Automobile Engineering  3 0 2 4 

 
6  Disaster management –

AICTE-MC 
2 0 0 2 

       
              

7 MEC 
4913  

Colloquium  0 0 2 1 
       

8 
MED 
4921  

Project- Phase-I 
0 0 4 2        

              

Total Credits 22 Total Credits 12 

 
 
 
 
LIST OF SCHOOL ELECTIVES 
School Elective –I 

 

 

 

 

 
 

 

 

 
 
 

 
School Elective-II 

 
 

 
 
 

 
 
 
 
 
 
 

Open Elective 
 
 

 

 
 

 
 

 

Course 
Code  

Course Title  L-T-P  Credits  

MEE 3224  Power Plant Engineering  3-0-0  3  

MEE 3134  Work Study Ergonomics  3-0-0  3  

MEE 3122  Computer Integrated Manufacturing Systems  3-0-0  3  

MEE 3024  Concurrent Engineering  3-0-0  3  

MEE 3032  Industrial Automation  3-0-0  3  

MEE 3233  Gas Dynamics and Jet Propulsion  3-0-0  3  

MEE 3033  Control Systems  3-0-0  3  

    

    

Course 
Code  

Course Title  L-T-P  Credits  

MEE 4234  Computational Fluid Flow and Heat Transfer  3-0-0  3  

MEE 4025  Design for Manufacturing and Assembly  3-0-0  3  

MEE 4034  Environmental Science and Engineering  3-0-0  3  

MEE 4141  Maintenance Engineering  3-0-0  3  

MEE 4026  Mechanical System Design  3-0-0  3  

 THE FUTURE OF THE AUTOMOBILE   

MEE 4027  Product Design & Developments  3-0-0  3  

MEE 4035  Tool Design  3-0-0  3  

MEE 4143  Total Quality Management  3-0-0  3  

MEE 4235  Energy Management  3-0-0  3  

Course 
Code  

Course Title  L-T-P  Credits  

 Industrial Psychology  3-0-0  3  

 Artificial Intelligence 3-0-0  3  

MEE 3225  Fuel Combustion and Pollution  3-0-0  3  

MEE 4142  Injection Moulding and Mould Design  3-0-0  3  

 INTRODUCTION TO SENSORS 3-0-0  3  

  3-0-0  3  

  3-0-0  3  

  3-0-0  3  



 

ECP 1200 Engineering Graphics Pre Requisites  

Version R-01  Co-requisites  

L T S/P C Minor 

Duration  

Major  

Duration 

Internal 

Marks 

Minor-I         

Marks 

Minor-II         

Marks 

Major 

Marks 

Total 

Marks 

0 0 4 2 1 Hour 3 Hours 10 20 20 50 100 
 

Engineering Graphics 

ECP 1200  0-0-4=2 
 

Section-A 
Introduction of Engineering Graphics: Drawing instruments and their uses, Orthographic Projections: Planes of 

projection–Projection of points in different quadrants. Orthographic Projection of Straight Line parallel to one 
plane and inclined to the other plane–Straight Line inclined to both the planes–True Length and inclination of 
lines with reference planes–Traces of line–Projection of Planes, Projection of Solids, Isometric Drawing: Types of 
Projection-Orthographic, Isometric, Oblique and Perspective Projections, exercises on Isometric drawings. 
Section of Solids: Classification of Solids, Section plane perpendicular to one plane and parallel to other, Section 

plane inclined to one plane and perpendicular to other plane. 
Development of Surfaces: Principle, Engineering applications and Methods of development. 

 

Section-B 

Introduction: Introduction to Computer Aided Drafting (CAD), Reasons for implementing CAD, Applications of 
CAD, Benefits/limitations of CAD, Hardware of CAD system, Types of CAD software. Introduction to other 
drafting software suchas Mechanical Desktop and Auto Cad Electrical 
Introduction to Auto CAD: Starting AutoCAD, AutoCAD screen components, creating a drawing on AutoCAD, 
invoking different commands, Dialog boxes, Coordinate Systems, Exercises on Drawing of Line, Circle, Arc, 
Ellipse, Polygon, etc. 
Drawing Aids and Editing Commands: Layers, Drafting Settings, Object Snaps, Function and Control keys, 
various Editing Commands, Editing the Objects with Grips, Grip Types. 
Creating Text, Dimensions and Tolerances in AutoCAD: Creating Text, Editing Text, Styles of 
Dimensioning, Dimensioning System Variables, Editing/Updating Dimensions, Adding Tolerances. 

 

Recommended Books: 

1. Ellen Filkensten-AutoCAD 2006 & AutoCAD LT2006 Bible, Wiley, New York. 
2. Sham Tickoo -AutoCAD 2005,Tata McGraw Hill, New Delhi. 
3. George Omura - AutoCAD, Sybex Inc. 
4. Bhat, N.D. and Panchal, V. M. - Engineering Drawing, Charotar Publishers, Anand. 

5. Narayana, K.L. and Kannaiah, P.-Engineering Graphics, Tata McGrawHill, New Delhi. 

6. Gill, P.S-Engineering Drawing, S.K Kataria & Sons, New Delhi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MEL 1112 Material Science & Engineering  Pre Requisites  

Version R-01  Co-requisites  

L T S/P C Minor 

Duration  

Major  

Duration 

Internal 

Marks 

Minor-I         

Marks 

Minor-II         

Marks 

Major 

Marks 

Total 

Marks 

3 0 2 4 1 Hour 3 Hours 10 20 20 50 100 
 

Materials Science & Engineering 

MEL 1112 3-0-2=4 
 

Unit I Crystallography: Review of Crystal Structure, Space Lattice, Crystal Planes and Crystal Directions, 
Coordination Number, Number of Atoms Per Unit Cell, Atomic Packing Factor. 

Unit II Imperfection & Deformation of Metal: Crystal Imperfections, Type of Defects and Effects on Metal 
Properties, Deformation of Metal. Mechanism, Yield Point Phenomena, Strain Ageing, Work 
Hardening, Bauschinger Effect, Season Cracking, Recovery, Re-Crystallization and Grain Growth. 

Unit III Solid Solution and Phase Diagram: Introduction to Single and Multiphase Solid Solutions and Types of 
Solid Solution, Importance and Objective of Phase Diagram Systems, Phase and Structure 
Constituents, Cooling Curves, Unary & Binary Phase Diagrams, Gibbs’s Phase Rule, Lever Rule, 

Eutectic, and Eutectoid Systems, Peritectic and Peritectoid Systems. Iron Carbon Equilibrium Diagram 
and TTT Diagram. 

Unit IV Heat Treatment: Principles, Purpose, Classification of Heat Treatment Processes, Annealing, 
Normalizing, Stress Relieving, Hardening, Tempering, Carburing, Nitriding, Cyaniding, Flame and 
Induction Hardening, Allotropic Transformation of Iron and Steel, Properties of Austentic, Ferrite, 
Pearlite and Martensite. 

Unit V  Creep Concept, Creep Curve, Mechanism, Factors, Testing and Prevention. Corrosion-Type and 
Prevention of Corrosion. Fracture, Failures of Metals-Failure Analysis. Fatigue-Characteristics, 
Mechanism and Factors Affecting Fatigue. 

Unit VI    Plastic. Composite and Ceramics, Powder Metallurgy Techniques. 
 

Recommended Books 

1. Elements of Material Science and Engineering Van Vlack. Wesley Pub. 
2. Material Science –Narula, Narula and Gupta, New Age Publishers. 
3. Material Science and Engineering- V. Raghvan, Prentice Hall of India Pvt. 

4. A test Book of Material Science & Metallurgy-O.P Khana, Dhanpat Rai 

5. Material Science and Engineering- an Introduction–Callister; W.D., John Wiley & Sons, Delhi. 
6. Engineering Materials: Kenneth G. Budinski, Prentice Hall of India, and 
7. Essentials of Materials Science & engineering–Donald R. Askeland, Pradeep P. Phale 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MEL 1012 Engineering Mechanics Pre Requisites  

Version R-01  Co-requisites  

L T S/P C Minor 

Duration  

Major  

Duration 

Internal 

Marks 

Minor-I         

Marks 

Minor-II         

Marks 

Major 

Marks 

Total 

Marks 

3 1 0 4 1 Hour 3 Hours 10 20 20 50 100 
 

Engineering Mechanics 
MEL 1012 3-1-0=4 

 

Unit I:  Force and Force Systems: Coplanar, Concurrent and Non-Concurrent Force Systems, Resultant and 
Resolutions, Forces in Space, Vectors, Operations on Force using Vectors, Moment of Force, 
Varignon’s Theorem, Couple and Its Properties, Resultant of a Spatial Force System. 

Unit II: Equilibrium-Equilibrium of a Particle, External & Internal Forces, Equilibrium of a Rigid Body, Types of 
Supports, Structural Members and Beams, Reactions of Beams. 
Properties of Lines, Areas and Solids: Centre of Gravity, Centroid of Lines (Basic and Composite 
Areas), Built-Up Sections, Product of Inertia, Mass Moment of Inertia. 

Unit III:  Trusses, Frames and Mechanisms: Connected Bodies, Two Force and Three Force Members, Trusses, 
Method of Joints, Method of Sections, Determinateness of Truss, Rigid and Non Rigid Frames, Simple 
Mechanisms, Space Frames. 

Unit IV:   Friction: Type of Friction, Characteristics of a Dry Friction, Equilibrium on Rough Inclined Place, The 
Wedge, The Screw Jack, Journal Bearing, Axle Friction, Thrust Bearing, Disc Friction, Clutches. 

UnitV: Introduction to Dynamics, Kinematics and Kinematics of Particle in Rectilinear and Curvilinear 
Motions, Projectile, Kinematics and Kinematics of a Rigid Body. 
Usage of D’Alembert’s Principle, Work and Energy, Impulse and Momentum Principles. 

 

Recommended Books: 

1. Jurnarkar, S.B. and Shah, H.J.–Applied Mechanics, Charotar 
2. Merium and Kraige–Engineering Mechanics, John Wiley & Sons. 
3. Sharma, S.M.–Engineering Mechanics, Kirti Publications, Jammu. 
4. Engineering Mechanics by Huges and Martin, E.L.B.S. and Macmillan. 
5. Beer and E.R. Johnstons–Vector Mechanics, McGraw-Hill, New York 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MEL 2015 Kinematics of Machines Pre Requisites  

Version R-01  Co-requisites  

L T S/P C Minor 

Duration  

Major  

Duration 

Internal 

Marks 

Minor-I         

Marks 

Minor-II         

Marks 

Major 

Marks 

Total 

Marks 

3 0 0 4 1 Hour 3 Hours 10 20 20 50 100 

 

Kinamatics Of Machines 

MEL 2015 3-0-0=4 
 

Unit I: Introduction-Links, Mechanisms, Kinematic Pair and Chains, Principles of Inversion, Inversion of a Four 
Bar Chain, Slider-Crank-Chain, Double Slider-Crank Chain and Their Inversions, Kinematic Pairs, Graphical 

(Relative Velocity Vector and Instant aneous Center Methods), Analytical Methods for Displacement, Velocity, 
and Acceleration of Mechanisms Including Corriolis Components. 
Lower Pairs-Universal Joint, Calculation of Maximum Torque, Steering Mechanisms (Ackerman and davis 
Approximate Steering Mechanism), Engine Indicator, Pantograph, Straight Line Mechanisms. 
Unit II: Belts, Ropes and Chains-Material, Types of Drives, Idle Pulley, Intermediate or Counter Shaft Pulley, 
Angle and Right Angle Drive, Quarter Turn Drive, Velocity Ratio, Crowning Shaft Pulley, Loose and Fast Pulley, 

Stepped or Cone Pulleys, Ratio of Tension on Tight and Slack Sides of Belts, H.P Transmitted by Belts with 
consideration of Creep and Slip, Centrifugal Tensions and Its Effect on H.P Transmitted, Use of Gravity, Idle, 
Flat, V-Beltsand Rope Materials, Length of Belt, Rope and Chain Drives. 
Unit III: Cams- Types of Cams and Followers, Definitions of Connected Terms, Displacement Velocity and 
Acceleration Diagrams (Cam and Followers), Analytical and Graphical Design of Cam Profiles with Various 
Motions, Analysis of Follower Motion (Circular, Convex, Tangent Cam Profiles), Calculation of Pressure Angle. 
UnitIV: Friction Devices-Concepts of Frictions and Wear Related to Bearings and Clutches, Types of Brakes, 
Principle of Function of Brakes of Various Types, Braking of Front and Rear Tyres of a Vehicle, Problems to 
Determine Braking Capacity, Types of Dynamometers. 
Unit V: Flywheels-Turning Moment and Crank Effort Diagrams for Reciprocating Machines, Fluctuations of 
Speed, Coefficient of Fluctuation of Speed and Energy, Determination of Flywheel Mass and Dimensions for 
Engines and Punching Machines 
Governors-Function, Types and Characteristics of Governors, Watt, Porter and Proell Governor. Hartnell and 
Willson-Hartnell, Spring Loaded Governors, Sensitivity, Stability, Isochronisms And Hunting of Governors, 
Governor Effortand Power. 

 

Recommended Books: 

1. Rao, J.S. andDukkipati, R.V. – Mechanism and MachineTheory, Wiley-Eastern, New Delhi. 
2. Ballaney, P.L. – Theory of Machines, Khanna Publishers, New Delhi. 
3. Khurmi, R.S. and Gupta, J.K. - Theoryof Machines, Eurasia Publishing House (P) Ltd, New Delhi. 
4. Ghosh, A. and Mallick A.K.-Thoery of Mechanisms and Machines, Affiliated East-West Press Pvt. Ltd., New 

Delhi. 
5. Rattan S.S.-Theory of Machines, Tata McGraw Hill, New Delhi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 



 

 

MEL 2231 Fluid Mechanics Pre Requisites  

Version R-01  Co-requisites  

L T S/P C Minor 

Duration  

Major  

Duration 

Internal 

Marks 

Minor-I         

Marks 

Minor-II         

Marks 

Major 

Marks 

Total 

Marks 

3 0 2 4 1 Hour 3 Hours 10 20 20 50 100 
 

 

Fluid Mechanics 

MEL 2231 3-0-2=4 
 

Unit I: Introduction-Properties of Fluids-Pressure, Force, Density, Specific Weight, Compressibility, Capillarity, 
Surface Tension, Dynamic and Kinematic Viscosity-Pascal’s Law, Newtonian and Non-Newtonian Fluids, Fluid 
Statics-Measurement of Pressure-Variation, Manometry-Hydrostatic Pressure on Plane and Curved Surfaces, 
Centre of Pressure, Buoyancy, Floation, Stability of Submerged and Floating Bodies, Metacentric Height, Period 
of Oscillation. 
Unit II: Kinematics of Fluid Motion, Eulerian and Lagrangian Approach, Classification and Representation of Fluid 

Flow, Path Line, Stream Line and Streak Line. Basic Hydrodynamics, Equation for Acceleration, Continuity 
Equation, Rotational and Irrotational Flow, Velocity Potential and Stream Function, Circulation and Vorticity, 
Vortex Flow, Energy Variation Across Stream Lines, Basic Field Flow suchas Uniform Flow, Spiral Flow, Source, 
Sink, Doublet, Vortex Pair, Flow Pasta Cylinder with a Circulation. 
Unit III: Euler’s Momentum Equation-Bernoulli’s Equation and Its Limitations, Momentum and Energy 
Correction Factors, Pressure Variation across uniform Conduit and uniform Bend-Pressure Distribution in 
Irrotational Flow and in Curved Boundaries, Flow Through Orifices and Mouthpieces, Notches and Weirs, Time of 
Emptying a Tank, Application of Bernoulli’s Theorem, Orifice Meter, Venturimeter and Pitot Tube. 
Unit IV: Navier-Stoke’s Equation, Body  Force, Hagen-Poiseullie Equation, Boundary Layer Flow Theory, 
Velocity Variation, Methods of Controlling, Applications, Diffuser, Boundary Layer Separation, Wakes, Drag 
Force, Coefficient of Drag, Skin Friction, Pressure, Profile and Total Drag-Stream Lined Body, Bluff Body, Drag 
Force on a Rectangular Plate, Drag Coefficient for Flow around a Cylinder, Lift and Drag Force on an Aerofoil. 
UnitV: Flow of a Real Fluid, Effect of Viscosity on Fluid Flow, Laminar and Turbulent Flow, Boundary Layer 
Thickness, Displacement, Momentum and Energy Thickness, Flow Through Pipes, Laminar and Turbulent Flow in 
Pipes, Critical Reynolds Number, Darcy-Weisback Equation, Hydraulic Radius, Moody; S Chart-Pipes in Series 
and Parallel, -Siphon Losses in Pipes, Power Transmission through Pipes, Water Hammer Equivalent Pipe, Open 
Channel Flow, Chezy’s Equation, Most Economical Cross Section. 

Recommended Books: 

1.   Som S.K. and Biswas, G-Introduction to Fluid Mechanics and Fluid Machines, Tata McGraw-Hill, New Delhi. 
2. Agrawal S.K.-Fluid Mechanics and Machinery,Tata McGraw-Hill, New 
3. Kumar, D.S.-Fluid Mechanics and Fluid Power Engineering, Kataria & Sons Publishers, New Delhi. 
4. Bansal R.K.-Fluid Mechanics and Hydraulic Machines, Laxmi Publications 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

MEL 2014 Strength of Materials Pre Requisites  

Version R-01  Co-requisites  

L T S/P C Minor 

Duration  

Major  

Duration 

Internal 

Marks 

Minor-I         

Marks 

Minor-II         

Marks 

Major 

Marks 

Total 

Marks 

3 1 2 5 1 Hour 3 Hours 10 20 20 50 100 
 

 

Strength Of Materials 

MEL 2014 3-1-2=5 
 

Unit I: Simple Stresses and Strains-Concept of Stress and Strain, St. Vernants Principle, Stress and Strain 
Diagram, Hooke’s Law, Young’s Modulus, Poisson Ratio, Stress at a Point, Stress and Strains in Bars subjected to 
Axial Loading, Modulus of Elasticity, Stress Produced in Compound Bars subject to Axial Loading, Temperature 
Stresses and Strain Calculations Due To Application of Axial Loads and Variation of Temperature in Single and 
Compound Bars. Compound Stress and Strains, Two Dimensional System, Stress at a Point on a Plane, Principal 
Stresses and Principal Planes, Mohr’s Circle of Stresses, Hook's Law, Principal Stresses Related to Principal 
Strains. 

Unit II: Bending Moment and Shear Force Diagrams-S.F and B.M Definitions. BM and SF Diagrams for 
Cantilevers, Simply Supported Beams with or Without Overhangs and Calculation of Maximum BM and SF and 
the Point of Contra flexure  Under A) Concentrated Loads, B) Uniformity Distributed Loads Over Whole Span or 
Part of Span, C) Combination of Concentrated Loads and Uniformly Distributed Loads, D) Uniformity Varying 
Loads, and E) Application of Moments. 
Unit III: Slope and Deflection-Relationship between Moment, Slope and Deflection, Moment Are a Method; 
Methods of Integration; Macaulay’s Method: Use of these Methods to Calculate Slope and Deflection for A) 
Cantilevers, B) Simply Supported Beams With or Without Overhang, C) Under Concentrated Loads, Uniformly 
Distributed Loads or Combination of Concentrated and Uniformly Distributed Loads. 
Unit IV: Theory of Bending Stresses in Beams Due to Bending-Assumptions in Simple Bending Theory, 

Derivation of Formula: Its Application to Beams of Rectangular, Circular and Channel, I & T-Sections, Combined 
Direct and Bending Stresses in aforementioned Sections, Composite Beams. 
Torsion-Derivation of Torsion Equation and its Assumptions, Applications of the Equation to Hollow and Solid 
Circular Shafts, Torsional Rigidity, Combined Torsion and Bending of Circular Shafts Principal Stress and 
Maximum Shear Stresses Under Combined Loading of Bending and Torsion, Analysis and Close-Coiled-Helical 
Springs. 
Unit V: Columns and Struts-Failure of Columns, Euler’s Formulas, Rankine-Gordon’s Formula, Johnson’s 
Emperical Formula for Axially Loaded Columns and their Applications. 

 

Recommended Books: 

1. Singer, F.P.andPytel, A.- Strengthof Materials, Harperand Row H.Kogakusha Publishers, New York 
2. Popov, E.P.-Mechanics of Materials, Prentice Hall India, New Delhi 
3. Bedi, D. S.- Strength of Materials, Khanna Book Publishing Company, New Delhi. 
4. Lehri, R.S. and Lehri, A.S.-Strength of Materials, Kataria & Sons Publishers, New Delhi 
5. Khurmi, R.S.-Strength of Materials, Khanna Publishers, New Delhi 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

MEL 1211 Thermodynamics Pre Requisites  

Version R-01  Co-requisites  

L T S/P C Minor 

Duration  

Major  

Duration 

Internal 

Marks 

Minor-I         

Marks 

Minor-II         

Marks 

Major 

Marks 

Total 

Marks 

3 0 0 3 1 Hour 3 Hours 10 20 20 50 100 

 

 

Thermodynamics 

MEL 1211 3-0-0=3 
 

Unit I: Introduction–Macroscopic and Microscopic Approaches; Thermodynamic Systems-Closed, Open and 

Isolated; Property, State, Path and Process; Quasi-Static Process; Temperature, Zeroth Law of 
Thermodynamics, Concept of Ideal Gas, Type of Thermometers, Work Transfer as a Path Function, P-dv Work in 
Various Quasi-Static Processes, Free Expansion, Heat Transfer as a Path Function. 

First Law of Thermodynamics-Application to Closed System undergoing a Cycle, Closed System undergoing a 
Change of State, Different forms of Stored Energy, Enthalpy, PMM1. 

First Law applied to Flow Processes, Mass and Energy Balance in a Simple Steady Flow Process, Some 
Examples. 

Second Law of Thermodynamics–Statements of Kelvin-Planck and Clausius, Refrigerator and Heat Pump, 

Reversibility and Irreversibility, Causes of Irreversibility, Conditions of Reversibility, Carnot Cycle, Introduction 
to Entropy, Temperature-Entropy Plot. 

Unit II: Elements of Heat Transfer: Basic Concepts, Conduction Heat Transfer, Convection Heat Transfer, 
Radiation Heat Transfer, Heat Exchangers. 

Unit III: Properties of Pure Substance-PV-T, PT, TS Diagram, Mollier Diagram–Mixture of Gaseous and Vapours-

Mixtures of Ideal Gases–Dalton’s Law-Thermodynamic. Properties of Mixture–Mixtures of Ideal Gases and 
Vapours-Psychrometric Principles-Psychometrics Chart-Applications. Introduction to Refrigeration–Vapour 
Compression Refrigeration. 
Unit IV: Vapour Power & Gas Power Cycles: Simple Steam Power Cycle, Rankine Cycle, Actual Vapour Cycle 
Processes, Comparison of Rankine and Carnot’s Cycle, Reheat and Regenerative Cycles, Ericsson Cycle, Otto 
Cycle, Diesel Cycle and Dual Cycle. 

RecommendedBooks: 

1. Nag, P.K.- Engineering thermodynamics, Tata McGraw Hill Publishers, 
2. Vasandani, V.P.and Kumar, D.S.-Heat Engineering, metropolitan book 
3. Kumar, D.S.-thermal science and engineering, Kataria & Sons Publishers, 
4. Gupta and Prakash –Engineering thermodynamics, S.Chand Publishers, 
5. Kothandaraman, C.P, and Dornkundwar, S.-thermal Engineering, Dhanpat Rai & Sons, New Delhi. 
6. Cengel and Boles Thermodynamics & Engineering Approach, Tata Mc GrawHill Publishers, New Delhi. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 



 

MEL 2232 Fluid Machines Pre Requisites  

Version R-01  Co-requisites  

L T S/P C Minor 

Duration  

Major  

Duration 

Internal 

Marks 

Minor-I         

Marks 

Minor-II         

Marks 

Major 

Marks 

Total 

Marks 

3 0 2 4 1 Hour 3 Hours 10 20 20 50 100 
 
 

FLUID MACHINES 

MEL 2232 3-0-2=4 
 

Unit I: Impact of Free Jets: Impulse–Momentum Principle, Jet Impingement- on a Stationary Flat Plate, Inclined 
Plate and a Hinged Plate, at the Center of a Stationary Vane, on a Moving Flat Plate, Inclined Plate, A Moving 
Vane and a Series of Vanes, Jet Striking Tangentially at the tip of a Stationary Vane and Moving Vane (s), Jet 
Propulsion of Ships. Problems. 

Unit II: Impulse Turbines: Classification–Impulse and Reaction Turbines, Water Wheels, Component Parts, 

Construction, Operation and Governing Mechanism of a Pelton Wheel, Work Done, Effective Head, Available 

Head and Efficiency of a Pelton Wheel, Design Aspects, Speed Ratio, Flow Ratio, Jet Ratio, Number of Jets, 
Number of Buckets and Working Proportions, Performance Characteristics, Governing of Impulse Turbines. 
Problems 

Unit III: Francis Turbines: Component Parts, Construction and Operation of a Francis Turbine, Governing 
Mechanism, Work Done by the Turbine Runner, Working Proportions and Design Parameters, Slow, Medium and 
Fast Runners, Degree of Reaction, Inward/Outward Flow Reaction Turbines, Performance Characteristics, 
Problems. 

Unit IV: Propeller and Kaplan Turbines: Component Parts, Construction and Operation of a Propeller, Kaplan 

Turbine, Differences Between the Francis and Kaplan Turbines, Draft Tube-Its Function and Different Forms, 
Performance Characteristics, Governing of Reaction Turbine, Introduction to New Types of Turbine, Deriaz 
(Diagonal), Bulb, Tubular Turbines, Problems. 

Unit V: Dimensional Analysis and Model Similitude: Dimensional Homogeneity, Rayleigh’s Method and 

Buckingham’s Π-Theorem, Model Studies And Similitude, Dimensionless Numbers and their Significance. Unit 
Quantities, Specific Speed and Model Relationships for Turbines, Scale Effect, Cavitations–Its Causes, Harmful 
Effects and Prevention, Thomas Cavitation Factor, Permissible Installation Height, Problems. 

Unit VI: Centrifugal Pumps: Classification, Velocity Vector Diagrams and Work Done, Manometric Efficiency, 
Vane Shape, Head Capacity Relationship and Pump Losses, Pressure Rise in Impeller, Minimum Starting Speed, 
Design Considerations, Multi-Stage Pumps. Similarity Relations and Specific Speed, Net Positive Suction Head, 
Cavitation and Maximum Suction Lift, Performance Characteristics. Brief Introduction to Axial Flow, Mixed Flow 
and Submersible Pumps, Problems. 

Unit VII: Reciprocating Pumps: Construction and Operational Details, Discharge Coefficient, Volumetric 

Efficiency and Slip, Work and Power Input, Effect of Acceleration and Frictionon Indicator Diagram (Pressure–
Stroke Length Plot), Separation, Air Vessels and their Utility, Rate of Flow into or From the Air Vessel, Maximum 
Speed of the Rotating Crank, Characteristic Curves, Centrifugal Vs Reciprocating Pumps, Brief Introduction to 
Screw, Gear, Vane and Radial Piston Pumps, Problems. 

Unit VIII: Hydraulic Systems: Function, Construction and Operation of Hydraulic Accumulator, Hydraulic 
Intensifier, Hydraulic Crane, Hydraulic Lift and Hydraulic Press, Fluid Coupling and Torque Converter, Hydraulic 
Ram, Problems. 

Recommended Books: 

1. Som S.K. And Biswas, G-Introduction To Fluid Mechanics And Fluid Machines, Tata Mcgraw-Hill, New 
Delhi. 

2. Agrawal S.K.-Fluid Mechanics And Machinery, Tata Mcgraw-Hill, New Delhi. 
3. Kumar, D.S.-Fluid Mechanics And Fluid Power Engineering, Kataria & Sons Publishers, New Delhi. 
4. Bansal R.K.-Fluid Mechanics And Hydraulic Machines, Laxmi Publications (P) Ltd., New Delhi. 
5. Ramamrutham S., Fluid Mechanics, Hydraulics And Fluid Machines, Dhanpat Rai & Sons, Delhi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

MEL 2212 Thermal Engineering Pre Requisites  

Version R-01  Co-requisites  

L T S/P C Minor 

Duration  

Major  

Duration 

Internal 

Marks 

Minor-I         

Marks 

Minor-II         

Marks 

Major 

Marks 

Total 

Marks 

3 0 2 4 1 Hour 3 Hours 10 20 20 50 100 
 

 

 

Thermal Engineering 

MEL 2212 3-0-2=4 
 

Unit I: Steam Generators–Classification of Boilers with Details, Merits and Demerits of Fire Tube and Water 

Tube Boilers, High Pressure Boilers, Boiler Mounting sand Accessories, Draught and Performance of Boilers. 

Unit II: Steam Nozzles– Types of Nozzles, Steam Flow Through Nozzles, Condition for Maximum Discharge, 
Supersaturated Flow Through Nozzles. 

Unit III: Fuels and Combustion–Types of Fuels, Calorific Value of Fuels, Combustion Equation for Hydrocarbon 

Fuel, Conversion of Volumetric Analysis to Mass Analysis, Determination of Excess Air Supplied. Determination of 

Percentage Carbon in Fuel Burning to CO And CO2. Determination of Minimum Quantity of Air Supplied to 
Gaseous Fuels, Flue Gas Analysis, and Bomb Calorimeter Orsat Apparatus. 

Unit IV: Compressors: Compression Processes, Work of Compression, Single-Stage Reciprocating Air 
Compressor, Volumetric Efficiency, Multi-Stage Compression, Rotary Compressors. 

Unit V: Turbines: Impulse and Reaction Principles of Turbines, Compounding, Single and Multistage Turbines, 

Speed Regulations. 

Unit VI: Steam Condenser: Types, Various Efficiencies, Air Leakage, Cooling Towers and Applications. 

Recommended Books: 

1. Nag, P.K.- Engineering Thermodynamics, Tata McGraw Hill Publishers, New Delhi. 
2. Vasandani, V.P. and Kumar, D.S.-Heat Engineering, Metropolitan Book Co. 
3. Kumar, D.S.-Thermal Science and Engineering, Kataria & Sons Publishers, New Delhi. 
4. Gupta And Prakash –Engineering Thermodynamics, S.Chand Publishers, New Delhi. 
5. Kothandaraman, C.P, and Dornkundwar, S.-Thermal Engineering, Dhanpat Rai & Sons, New Delhi. 
6. Cengeland Boles Thermodynamics & Engineering Approach, Tata Mc Graw Hill Publishers, New Delhi. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 



 

 

MEL 2113 Manufacturing Processes Pre Requisites  

Version R-01  Co-requisites  

L T S/P C Minor 

Duration  

Major  

Duration 

Internal 

Marks 

Minor-I         

Marks 

Minor-II         

Marks 

Major 

Marks 

Total 

Marks 

3 0 2 4 1 Hour 3 Hours 10 20 20 50 100 
 

 

 

Manufacturing Processes 

MEL 2113 3-0-2=4 
 

Unit I: Engineering Materials- Classification, Selection of Materials for Mechanical Design, Mechanical, Physical 
and Thermal Properties, Common Ferrous and Non-Ferrous Metals, Introduction to Ceramics & Composite 
Materials. Classification of Manufacturing Processes of Materials. 

 

Unit II: Casting -Scope, Pattern, Pattern Allowances, Solidification, Gating and Risering, Sand Mould, 

Permanent Mould, Cold and Hot Chamber Die Casting, Shell Moulding, Investment Casting and Centrifugal 
Casting, Casting Defects and Remedies. 
Unit III: Forming-Scope, Fundamentals of Forming, Hot & Cold Working Processes, Rolling, Extension, Wire 
Drawing, Forging, Fundamentals of Sheet Metal Operation, High Energy Rate Forming Processes. 
Unit IV: Powder Metallurgy-Scope, Basic Steps, Production of Powders, Powder Characteristics, Advantages and 
Disadvantages. 
Unit V: Welding-Scope, Classification, Fundamental of Welding, Heat Affected Zone, Welding Metallurgy and Its 
Effecton Performance of Weldments, Residual Stresses and Distortion of Weldments, SMAW, TIG, MIG, SAW, 
PAW and Gas Welding Process (Principles & Applications), Brazing and Soldering Operations. 
Unit VI: Classification, Specifications, Operations and Machining Parameters of Lathe, Milling, Shaper, Drilling, 

Cylindrical Surface Grinder and Abrasive Wheels. 

 

Recommended Books: 

1. Kalpakjian, S.- Manufacturing Engineering and Technology, Pearson Education, Singapore 
2. Hajra Choudhry, S. K.- Elements of Workshop Technology, Vol I, Media Promoters & Publishers Pvt., Ltd. 
3. Jain, R. K.-A Text Book of Production Technology, Khanna Publishers, New Delhi. 
4. Rao, P.N.–Manufacturing Technology (Casting, Forming and Welding), Tata McGraw Hill, New Delhi. 
5. De Garmo, E.P.- Materials and Processes in Manufacturing, Prentice Hall of India, New Delhi. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 



 

MEL 2018 Dynamics of Machines Pre Requisites  

Version R-01  Co-requisites  

L T S/P C Minor 

Duration  

Major  

Duration 

Internal 

Marks 

Minor-I         

Marks 

Minor-II         

Marks 

Major 

Marks 

Total 

Marks 

3 0 2 4 1 Hour 3 Hours 10 20 20 50 100 
 

 

Dynamics Of Machines 

MEL2018 3-0-2=4 
 

Unit I: Static Force Analysis-Static Equilibrium of Mechanism, Concept of Force and Couple, Free Body Diagram, 
Conditions of Equilibrium, Methods of Static Force Analysis of Simple Mechanisms and Power Transmission 
Elements, Consideration of Frictional Forces, Determination of Forces and Couples for a Crank, Inertia of 
Reciprocating Parts, Dynamically Equivalent System, Analytical and Graphical Method, Inertia Force Analysis of 
Basic Engine Mechanism, Torque Required to Overcome Inertia and Gravitational Force of a Four Bar Linkage. 
Unit II: Balancing-Balancing of Rotating Masses in One Plane and in Several Planes, Unbalanced Forces in 
Reciprocating Engines, Balancing of In-Line Engines, Firing Order, Radial and V-Engines, Balancing of Machines, 

Balancing of Linkages, Fisher's Method of Principal Vectors, Method of Linearly Independent Vectors, Balancing 
of Shaking Moment. 

Unit III: Gears-Toothed Gears and Spur Gears, Types of Toothed Gears, Definitions: Pressure Angle, Path of 

Contact, Arc of Contact, Conditions for Correct Gearing, Forms of Teeth, Involute and Its Variants, Interference 
and Methods of Removal, Calculation of Minimum No. of Teeth on Pinion/Wheel For Involute Rack, 
Helical/Spiral/Bevel/Worm Gears. 

Gear Trains- Types of Gear Trains, Simple, Compound and Epicyclic Gear Trains, Problems and their 

Applications, Estimation of Velocity Ratio of Worm and Worm Wheel. 

Unit IV: Single Degree Vibration-Natural Frequency of Free Oscillations, Equivalent System, Energy Method, 

Single Degree Damped Systems, Forced Vibrations, Support Isolation, Measurement of Vibrations, Critical Speed 
of Simple Shafts; Two and Multi Degree Vibration –Two Degree Freedom Systems, Generalized Coordinates, 
Principal Coordinates, Coordinate Coupling, Lagrange’s Equation, Vibration Absorbers, Multi Degree Freedom 
Systems-Calculation of Natural Frequencies by Matrix Methods, Stodola, Ralyeigh and Holzer Methods. 

Unit V: Kinematic Synthesis of Mechanisms– Freudenstien’s Equation, Function Generation Errors in Synthesis, 
Two/Three Point Synthesis, Transmission Angles, Least Square Techniques. 

Recommended Books: 

1. Rao, J.S. and Dukkipati, R.V.-Mechanism and Machine Theory, Wiley-Eastern, New Delhi. 
2. Ballaney, P.L. – Theory of Machines, Khanna Publishers, New Delhi. 
3. Khurmi, R.S. and Gupta, J.K. – Theory of Machines, Eurasia Publishing House (P)Ltd, New Delhi. 
4. Ghosh, A. and Mallick A.K.- Thoery of Mechanisms and Machines, Affiliated East-West Press Pvt.Ltd.,New 

Delhi. 
5. Rattan, S.S.- Theory of Machines, Tata McGraw Hill, New Delhi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

MEL 2017 Machine Design Pre Requisites  

Version R-01  Co-requisites  

L T S/P C Minor 

Duration  

Major  

Duration 

Internal 

Marks 

Minor-I         

Marks 

Minor-II         

Marks 

Major 

Marks 

Total 

Marks 

3 1 0 4 1 Hour 3 Hours 10 20 20 50 100 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

MEL 2016 Mechanics of Materials Pre Requisites  

Version R-01  Co-requisites  

L T S/P C Minor 

Duration  

Major  

Duration 

Internal 

Marks 

Minor-I         

Marks 

Minor-II         

Marks 

Major 

Marks 

Total 

Marks 

3 0 0 3 1 Hour 3 Hours 10 20 20 50 100 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

MEL 3221 Heat and Mass Transfer Pre Requisites  

Version R-01  Co-requisites  

L T S/P C Minor 

Duration  

Major  

Duration 

Internal 

Marks 

Minor-I         

Marks 

Minor-II         

Marks 

Major 

Marks 

Total 

Marks 

3 0 2 4 1 Hour 3 Hours 10 20 20 50 100 
 

 

Heat And Mass Transfer 

MEL 3221 3-0-2=4 
 

Unit I: Modes of Heat Transfer, Conduction-Fourier's Law, Thermal Conductivity of Solids, Liquids and Gases, 
Factors influencing Thermal Conductivity, General Three Dimensional Heat Conduction Equation in Cartesian, 
Cylindrical and Spherical Co-ordinates, Heat Flow through Plane Walls, Cylinders and Spheres, Heat Source 
Systems, Plane Wall and Cylinder, Critical Thickness of Insulation, Different Types of Fins, Heat Transfer from 
Fins of Uniform Cross Section, Heat Flow in a Semi Infinite Solid with Sudden Change of Surface Temperature, 
Periodic Variation of Surface Temperature. 

Unit II: Convection-Free and Forced Convection, Basic Concepts of Hydrodynamic and Thermal Boundary 
Layers, Similarity Conditions of Heat Transfer Processes, Equations of Motion and Energy, Application of 
Dimensional Analysis, Empirical Equation of Convective Heat Transfer-Reynolds Analogy, Fundamentals of 
Boiling Heat Transfer, Pool Boiling, Heat Transfer in Condensation, Drop Wise and Film Condensation, Emperical 
Equations. 

Unit III: Radiation-Thermal Radiation, Monochromatic and Total Emissive Power Absorptivity, Reflectivity and 

Transmissivity, Black, Grey and Real Surfaces, Planck's Distribution-Law, Wien's Displacement Law, Stefan-
Boltzmann's Law, Kirchhoff's Law, Heat Transfer  by Radiation between Black Surface and Grey 

Surfaces, Heat Transfer in Presence of Re-Radiating Surface, Electrical Network Method of Solving Radiation 

Problems, Radiation Shields, Shape Factors. 

Unit IV: Heat Exchangers-Basic Type of Heat Exchangers, Fouling Factor, Overall Heat Transfer Co-efficient, 
Logarithmic Mean Temperature Difference (LMTD), Effectiveness-NTO Methods of Design of Single and Multiple 
Pass Heat Exchangers. 

Unit V:Mass Transfer-Rate Equations, Mass Diffusion in Binary Mixtures, Evaporation in a Column, Forced 
Convective Mass Transfer, Heat and Mass Transfer Analogies. 

Recommended Books: 

1. Yadav, R.-Heat and Mass Transfer, Central Publishing House, Allahabad. 
2. Sachdeva,R. C.- Fundamentals of Engineering Heat and Mass Transfer, New Age International Publishers, 

NewDelhi. 
3. Holman J.P.- Heat and Mass Transfer, Tata McGraw Hill, New Delhi. 
4. Ozisik, M. N.- Heat Transfer, McGraw Hill, New York. 
5. Kothandaraman, C.P.-Fundamentals of Heat and Mass Transfer, New Age International Publishers, New 

Delhi. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

MEL 3131 Industrial Engineering Pre Requisites  

Version R-01  Co-requisites  

L T S/P C Minor 

Duration  

Major  

Duration 

Internal 

Marks 

Minor-I         

Marks 

Minor-II         

Marks 

Major 

Marks 

Total 

Marks 

3 0 0 3 1 Hour 3 Hours 10 20 20 50 100 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

MEL 3019 Design of Machine Elements Pre Requisites  

Version R-01  Co-requisites  

L T S/P C Minor 

Duration  

Major  

Duration 

Internal 

Marks 

Minor-I         

Marks 

Minor-II         

Marks 

Major 

Marks 

Total 

Marks 

3 0 0 3 1 Hour 3 Hours 10 20 20 50 100 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

MEL 3114 Machining Processes Pre Requisites  

Version R-01  Co-requisites  

L T S/P C Minor 

Duration  

Major  

Duration 

Internal 

Marks 

Minor-I         

Marks 

Minor-II         

Marks 

Major 

Marks 

Total 

Marks 

3 0 0 3 1 Hour 3 Hours 10 20 20 50 100 
 

 

 

 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

MEL 3021 CAD/CAM Pre Requisites  

Version R-01  Co-requisites  

L T S/P C Minor 

Duration  

Major  

Duration 

Internal 

Marks 

Minor-I         

Marks 

Minor-II         

Marks 

Major 

Marks 

Total 

Marks 

3 0 2 4 1 Hour 3 Hours 10 20 20 50 100 
 

 

 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 Finite Element Analysis Pre Requisites  

Version R-01  Co-requisites  

L T S/P C Minor 

Duration  

Major  

Duration 

Internal 

Marks 

Minor-I         

Marks 

Minor-II         

Marks 

Major 

Marks 

Total 

Marks 

3 0 0 4 1 Hour 3 Hours 10 20 20 50 100 

Finite Element Analysis 

 3-0-0=4 

Section - I 

1Introduction to the Finite Element Method: 03 

General theory, A simple one-dimensional element, Pin-jointed bar, Stress analysis of a stepped bar, Thermal rod, 
Heat conduction through wall. 

2 Discritization of the Problem: 03 

Introduction, Geometrical approximations, Simplification through symmetry, Basic element shapes and behaviour, 
Choice of element type, Size and number of elements, Element shape and distortion, Location of nodes, Node and 
element numbering 

3 Interpolation Functions And Simplex Elements: 03 

Introduction, simplex, complex and multiplex elements, linear interpolation polynomials for simplex elements, 
Natural co-ordinates, vector quantities, an axi-symmetric element 

4 Formulation of the Elements Characteristic Matrices And Vectors For Elasticity Problems: 06 

Introduction, the variational formulation, one dimensional elasticity, two dimensional elasticity, axi-symmetric 
elasticity 

5 Formulation Of The Elements Characteristic Matrices And Vectors For Field Problems: 06 

Introduction, Formulation procedures, The variational formulation, The weighted residual method. Thermal 
problems, One dimensional heat transfer, two dimensional heat transfer, three dimensional heat transfer, axi-
symmetric heat transfer. Torsional problems, Fluid flow problems 

Section II 

6 Assembly And Solution Of The Finite Element Equations: 05 

Introduction, co- ordinate transformations, assembly of element equations, incorporation of the boundary 
conditions, solution of the equations, elimination method, penalty method. 

7 Higher Order Element Formulations: 08 

Introduction, Natural co – ordinates systems and numerical integration, higher order one dimensional elements – 
quadratic and cubic elements, evaluation of the element equations, an alternative formulation. Higher order two 
and three dimensional elements – iso-parametric triangular elements, iso-parametric quadrilateral elements, 
isoparametric solid elements, stress and heat flow calculations. 
Structural beam, plate and shell elements, convergence requirements of interpolation functions. 

8 Modeling Procedures And Results Processing: 04 

Introduction, model validity and accuracy, mesh design and refinement, element distortions, result processing , 
model checking 

9 Further Applications Of The Finite Element Method: 04 

Introduction, nonlinear static elasticity problems – Material nonlinearity, Geometric nonlinearity. 



 

Buckling problems, Dynamic problems – Modal analysis, Transient response analysis, Harmonic response analysis, 
shock spectrum analysis, Transient thermal problems 

Reference Books: 

1 "Introduction to Finite Elements in Engineering"; Chandrapatala, Belgundu, PHI. 
2 "Concepts & Applications of Finite Element Analysis"; R. D. Cook, D. S. Malku; John Wiley & sons Publications 3/e 
1989 
3 "An Introduction to Finite Element Method"; J. N. Reddy; 2/e, McGraw Hill International Editions, ISBN 0-07-
112799-2 
4 "Finite Element Analysis- Theory and Practice"; Longman Scientific & Technical 
5 "Finite Element Method 1-2-3"; A. J. Baker; McGraw Hill International Editions, ISBN 0-07-909975-0 
6 "The Finite Element Method – Basic Concepts and Linear Applications"; O. C, Zienkiewicz; McGraw Hill 
International Editions; ISBN 0-07-084175-6 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

MEL 3121 Metrology and Measurements Pre Requisites  

Version R-01  Co-requisites  

L T S/P C Minor 

Duration  

Major  

Duration 

Internal 

Marks 

Minor-I         

Marks 

Minor-II         

Marks 

Major 

Marks 

Total 

Marks 

3 0 2 4 1 Hour 3 Hours 10 20 20 50 100 
 
 
 

Metrology And Measurements 
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MEL 3222 Internal Combustion Engines Pre Requisites  

Version R-01  Co-requisites  

L T S/P C Minor 

Duration  

Major  

Duration 

Internal 

Marks 

Minor-I         

Marks 

Minor-II         

Marks 

Major 

Marks 

Total 

Marks 

3 0 2 4 1 Hour 3 Hours 10 20 20 50 100 
 

 

Internal Combustion Engines 
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MEL 3022 Mechanical Vibrations Pre Requisites  

Version R-01  Co-requisites  

L T S/P C Minor 

Duration  

Major  

Duration 

Internal 

Marks 

Minor-I         

Marks 

Minor-II         

Marks 

Major 

Marks 

Total 

Marks 

3 1 2 4 1 Hour 3 Hours 10 20 20 50 100 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

MEL 2133 Operations Research Pre Requisites  

Version R-01  Co-requisites  

L T S/P C Minor 

Duration  

Major  

Duration 

Internal 

Marks 

Minor-I         

Marks 

Minor-II         

Marks 

Major 

Marks 

Total 

Marks 

3 0 0 3 1 Hour 3 Hours 10 20 20 50 100 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



 

 

MEL 4223 Refrigeration & Air Conditioning Pre Requisites  

Version R-01  Co-requisites  

L T S/P C Minor 

Duration  

Major  

Duration 

Internal 

Marks 

Minor-I         

Marks 

Minor-II         

Marks 

Major 

Marks 

Total 

Marks 

3 0 2 4 1 Hour 3 Hours 10 20 20 50 100 
 

 

 



 

MEL 4031 Automobile Engineering Pre Requisites  

Version R-01  Co-requisites  

L T S/P C Minor 

Duration  

Major  

Duration 

Internal 

Marks 

Minor-I         

Marks 

Minor-II         

Marks 

Major 

Marks 

Total 

Marks 

3 0 2 4 1 Hour 3 Hours 10 20 20 50 100 
 

 

 

Automobile Engineering 
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MEC 4913 Colloquium Pre Requisites  

Version R-01  Co-requisites  

L T S/P C Minor 

Duration  

Major  

Duration 

Internal 

Marks 
External Marks Total Marks 

0 0 2 1 - - 100 - 100 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ECD 4992/ 

ECC4982 

Major Project Pre Requisites  

Version R-01  Co-requisites  

L T S/P C Minor 

Duration  

Major  

Duration 

Internal 

Marks 
External Marks Total Marks 

   12 - - 50 50 100 
 

 

 

 

Major Project 

ECD 4992/ ECC 4982  
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List of Electives: 
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School Electives-II 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



 

 
 
 
 

 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
Open Elective: 

Injection Moulding And Mould Design 

MEE 4142 3-0-0=3 
 

Unit I: Introduction to Moulding Process- Injection Moulding Process, Compression /Transfer Moulding Process, 

Blow/Rotational Moulding Process, Thermo forming Process, Examples of Products. 

Unit II: Moulding Machines-Injection and Compression Moulding Machines-Classification, Specifications, Parts and  Their 

Functions, Hand Machines. 

Unit III: Injection Moulds- Main Parts and  Their Function, Feeding Systems, Runners, Gates, Parting 

Line, Ejection Systems, Ejector Return Mechanism, Under Cuts, Sliders, Spmlit Moulds, Multicavity Moulds, Moulds for 
Threaded Components, Draft Angle Placement of Cavities, Three Plate Moulds, Mould Cooling, Location and Guide System, 
Shrinkage Allowances, Clamping Force, Mould Ventilation, Moulding Defects, Moulding Cycle. 

Unit IV: Compression/Transfer Moulds-Main Parts of Compression Moulds and Their Function, Ejection System, Ejector 
Return, Mould Heating, Moulding Pressure, Tool Location. Hand Mould, Multicavity Mould, Semi Positive Mould, Flash Mould, 
Encapsulation, Work Cycle, Draft Angle, Transfer Moulds. Main Parts and Their Functions, Runners and Gates, Location of 
Gate Ventilation, Moulding Materials, Powder, Pre-Heating. 

Unit V: Material for Mould Parts-Materials Used for Various Mould Parts, Their Treatment Like Hardening, Tempering, 

Electroplating. 
Mould Maintenance- Maintenance, Storage and Safety of Moulds, Transportation/Handling. 
Making Drawings of Relevant Topics Learned, Design & Drawing of Multicavity, Mould for Simple Components, Injection & 
Compression. 

Recommended Books: 

1. Glanvill, A. B. and Denton, E.N. –Injection Mould Design Fundamentals, Industrial Press Inc. 
2. Athalye, A.S.-Plastic Material Handbook, Vol. I  & II, Multitech Publishers Co., Mumbai. 
3. Athalye, A.S.-Injection Moulding, Multitech Publishers Co., Mumbai. 

4. Chandra &  Mishra-Rubber& Plastic Technology, CBS Publishers, New Delhi. 
5. Harry, D.B. andWaynel,P.-PlasticsMouldEngineeringHandbook,VanNostrandRehnhold Company. 
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