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MS8713                INDUSTRIAL TRAINING V                    L   T  P  C 
                            (MANAGERIAL SKILLS, CREATIVITY, SOFT SKILLS, HRM)               0    0   0  2 
Managerial skills, soft skills and HRM, Generation of creative and innovative ideas, SWOT analysis 
Executive Skills-Group Discussions-Communication Skills-Project Report preparation methods-Focus 
on customer needs-Visual Management-Scheduling systems-Maintenance Management-Vendor 
Developments-Model Preparations-Production, Planning & Controls-Storage & Inventory 
Management-Supply Chain Management-Lean Methods-Wastage Identifications - Equipment Up 
Time-Kaizen & Lean Practices, human Resource Management Skills-Innovation & Adaptation Skills- 
Creative Skills- Patent Right knowledge-Competitive Skills- Interview focusing skills- Product 
Development Skills- Reverse Engineering Skills- Concurrent Engineering Skills-Prototyping Skills- 
Costing Skills- Analyzing Skills- Marketability Analysis Skills. 
 
 
 
 
 
MS8801     DESIGN FOR MANUFACTURE AND ASSEMBLY        L  T  P  C 
                                                                                                                                                   3   2  0  4 
OBJECTIVES: 

 Apply the principle of geomatic tolerance in assembly. 
 Use of datum system for assembly 
 Use of systematic assembly procedure for manufacturing assembly. 

 
UNIT I   DFM APPROACH, SELECTION AND SUBSTITUTION OF MATERIALS 

IN INDUSTRY                       9+6 
DFM approach, DFM guidelines, standardisation, group technology, value engineering, comparison of 
materials on cost basis, design for assembly, DFA index, Poka - Yoke principle; concept; design 
creativity. 
 
UNIT II  TOLERANCE ANALYSIS                     9+6 
Process capability, process capability metrics, Cp, Cpk , cost aspects, feature tolerances, geometric 
tolerances, surface finish, review of relationship between attainable tolerance grades and different 
machining process, cumulative effect of tolerances, sure fit law, normal law and truncated normal law. 
SELECTIVE ASSEMBLY: Interchangeable and selective assembly, deciding the number of groups, 
Model-I: group tolerances of mating parts equal; Model-II: total and group tolerances of shaft, control 
of axial play-introducing secondary machining operations, laminated shims, examples. 
 
UNIT III  DATUM SYSTEMS            9+6 
Degrees of freedom, grouped datum systems-different types, two and three mutually perpendicular 
grouped datum planes, grouped datum system with spigot and recess, pin and hole, grouped datum 
system with spigot and recess pair and tongue-slot pair, computation of translational and rotational 
accuracy, geometric analysis and applications. 
 
UNIT IV  TRUE POSITION TOLERANCING THEORY        9+6 
Comparison between co-ordinate and convention method of feature location, tolerancing and true 
position tolerancing, virtual size concept, floating and fixed fasteners, projected tolerance zone, 
assembly with gasket, zero true position tolerance, functional gauges, paper layout gauging, 
compound assembly, examples. 
 
FORM DESIGN OF CASTINGS AND WELDMENTS: 
Redesign of castings based on parting line considerations, minimising core requirements, redesigning 
cast members using weldments, use of welding symbols  design considerations for plastic 
component manufacturing. 
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UNIT V  TOLERANCE CHARTING TECHNIQUE:                                                                   9+6 
Operation sequence for typical shaft type of components, preparation of process drawings for different 
operations, tolerance worksheets and centrality analysis, examples, design features to facilitate 
machining, datum features - functional and manufacturing, component design-machining 
considerations, redesign for manufacture, examples. LEAN MANUFACTURING: Need for lean 
concepts, different types of waste, metrics of manufacturing, an overview of value stream mapping- 
present state map, future state map, evaluation of benefits  Process FMEA, Design FMEA. 

 
TOTAL :75 PERIODS 

OUTCOMES: 
 Upon completion of this course the student and able to apply the principle of geomatic tolerance 

in assembly, 
 Use of datum system for assembly and use of systematic assembly procedure for manufacturing 

assembly. 
 

TEXT BOOKS: 
1.  Harry Peck, "Designing for Manufacture", Pitman Publications, London, 1983. 
2.  Matousek R, "Engineering Design- A Systematic Approach", Blackie and Son Ltd., London, 1974. 
 
REFERENCES: 
1. Spotts M F, "Dimensioning and Tolerance for Quantity Production", Prentice Hall Inc., New Jersey, 

1983. 
2.  Oliver R Wade, "Tolerance Control in Design and Manufacturing", Industrial Press Inc., NewYork, 

1967. 
3.  James G Bralla, "Hand Book of Product Design for Manufacturing", McGraw Hill 

Publications,1983. 
4.  Trucks H E, "Design for Economic Production", Society of Manufacturing Engineers, Michigan, 

Second Edition, 1987. 
5.  Poka-Yoke, "Improving Product Quality by Preventing Defects", Productivity Press, 1992. 
6.  Creveling C M, "Tolerance Design - A Hand Book for Developing Optimal Specifications", Addison 

Wesley Longman Inc.,USA, 1997. 
7.  Pahl G and Beitz W, "Engineering Design-Systematic Approach", Springer Verlag Pub., 1996. 
8.  Mamboed M Farag, "Material Selection for Engineering Design", Prentice Hall, New Jersey, 1997. 
9.  

Publishing Inc., 2003. 
 
 
 
 
 

MG8491 OPERATIONS RESEARCH                                            L T P C 

  3 0    0 3 
   
  OBJECTIVE: 

 To provide knowledge and training in using optimization techniques under limited resources 
for the engineering and business problems. 

 
UNIT I             LINEAR MODELS                                                                                                     15 
The phase of an operation research study  Linear programming  Graphical method  Simplex 
algorithm  Duality formulation  Sensitivity analysis. 
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UNIT II            TRANSPORTATION MODELS AND NETWORK MODELS                                   8 
Transportation Assignment Models Traveling Salesman problem-Networks models  Shortest 
route  Minimal spanning tree  Maximum flow models Project network  CPM and PERT 
networks  Critical path scheduling  Sequencing models. 

 
UNIT III           INVENTORY MODELS                                                                                               6 
Inventory  models    Economic  order  quantity  models    Quantity  discount  models    
Stochastic inventory models  Multi product models  Inventory control models in practice. 

 
UNIT IV           QUEUEING MODELS                                                                                                6 
Queueing models - Queueing systems and structures  Notation parameter  Single server and 
multi server models  Poisson input  Exponential service  Constant rate service  Infinite 
population  Simulation. 

 
UNIT V           DECISION MODELS                                                                                                 10 
Decision models  Game theory  Two person zero sum games  Graphical solution- Algebraic 
solution  Linear Programming solution  Replacement models  Models based on service life  
Economic life  Single / Multi variable search technique  Dynamic Programming  Simple Problem. 

TOTAL: 45 PERIODS 
OUTCOME: 

 Upon completion of this course, the students can able to use the optimization techniques 
for use engineering and Business problems 

 
TEXT BOOKS: 

1. Hillier and Libeberman, Operations Research , Holden Day, 2005 
2. Taha H.A., Operations Resear  Sixth Edition, Prentice Hall of India, 2003. 

 
REFERENCES: 
1. Bazara M.J., Jarvis and Sherali H., Linear Programming and Network Flows , John Wiley, 

2009. 
2. Budnick F.S., Principles of Operations Research for Management , Richard D Irwin, 1990. 
3. Philip D.T. and Ravindran A., Operations Research , John Wiley, 1992. 
4. Shennoy G.V. and Srivastava U.K., Operation Research for Management , Wiley Eastern, 

1994. 
5. Tulsian and Pasdey V., Quantitative Techniques , Pearson Asia, 2002. 

 
 
 
 
 

ME8091       AUTOMOBILE ENGINEERING L T    
P

P C 

  3 0    0 3 
 
OBJECTIVES: 

 To understand the construction and working principle of various parts of an automobile. 
 To have the practice for assembling and dismantling of engine parts and transmission system 

 
UNIT I  VEHICLE STRUCTURE AND ENGINES                      9 
Types of automobiles vehicle construction and different layouts, chassis, frame and body, Vehicle 
aerodynamics (various resistances and moments involved), IC engines components-functions and 
materials, variable valve timing (VVT). 
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UNIT II            ENGINE AUXILIARY SYSTEMS                                                                               9 
Electronically     controlled     gasoline     injection     system     for     SI     engines, Electronically 
controlled    diesel    injection    system    (Unit    injector    system,    Rotary    distributor    type  
and common rail direct injection system), Electronic ignition system (Transistorized coil ignition 
system, capacitive discharge ignition system), Turbo chargers (WGT, VGT), Engine emission 
control by three way catalytic converter system, Emission norms (Euro and BS). 
 
UNIT III           TRANSMISSION SYSTEMS                                                                                       9 
Clutch-types and construction, gear boxes- manual and automatic, gear shift mechanisms, Over 
drive, transfer box, fluid flywheel, torque converter, propeller shaft, slip joints, universal joints, 
Differential and rear axle, Hotchkiss Drive and Torque Tube Drive. 

 
UNIT IV           STEERING, BRAKES AND SUSPENSION SYSTEMS                                           9 
Steering geometry and  types  of   steering  gear   box-Power   Steering,  Types  of   Front  Axle, 
Types of Suspension Systems, Pneumatic and Hydraulic Braking Systems, Antilock Braking System 
(ABS), electronic brake force distribution (EBD) and Traction Control. 

 
UNIT V           ALTERNATIVE ENERGY SOURCES                                                                       9 
Use    of    Natural   Gas, Liquefied    Petroleum   Gas,    Bio-diesel,    Bio-ethanol,    Gasohol    
and Hydrogen in Automobiles- Engine modifications required Performance, Combustion and 
Emission Characteristics of SI and CI engines with these alternate fuels - Electric and Hybrid 
Vehicles, Fuel Cell Note: Practical Training in dismantling and assembling of Engine parts and 
Transmission Systems should be given to the students. 

TOTAL: 45 PERIODS 
   OUTCOMES: 

Upon the completion of this course the students will be able to 
CO1 recognize the various parts of the automobile and their functions and materials.   
CO2 discuss the engine auxiliary systems and engine emission control.   
CO3 distinguish the working of different types of transmission systems.   
CO4 explain the Steering, Brakes and Suspension Systems.   
CO5 predict possible alternate sources of energy for IC Engines.    

 
TEXT BOOKS: 
1. Jain K.K. and Asthana .R.B, Automobile Engineeri  Tata McGraw Hill Publishers, New 

Delhi, 2002. 
2. Kirpal Singh, Automobile Engineering , Vol 1 & 2, Seventh Edition, Standard Publishers, New 

Delhi, 13th Edition 2014. . 
 
REFERENCES: 
1. Ganesan V. nternal Combustion Engines , Third Edition, Tata McGraw-Hill, 2012. 
2. Heinz Heisler, Advanced Engine Technology,  SAE International Publications USA, 1998. 
3. Joseph Heitner, Automotive Mechanics,  Second Edition, East-West Press, 1999. 
4. Martin W, Stockel and Martin T Stockle , Automotive Mechanics Fundamentals,  The Good 

heart - Will Cox Company Inc, USA ,1978. 
5. Newton ,Steeds and Garet, Motor Vehicles , Butterworth Publishers,1989. 
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ME8693 HEAT AND MASS TRANSFER                           L T P C 

  3 2 0 4 
OBJECTIVES: 

 To understand the mechanisms of heat transfer under steady and transient 
conditions. 

 To understand the concepts of heat transfer through extended surfaces. 
 To learn the thermal analysis and sizing of heat exchangers and to understand the 

basic concepts of mass transfer. 
(Use of standard HMT data book permitted) 

 
UNIT I             CONDUCTION                                                                                                         9+6    
General Differential equation of Heat Conduction  Cartesian and Polar Coordinates  One 
Dimensional Steady State Heat Conduction  plane and Composite Systems  Conduction with 
Internal Heat Generation  Extended Surfaces  Unsteady Heat Conduction  Lumped Analysis  
Semi Infinite and Infinite Solids Use of Heisler s charts. 

 
UNIT II            CONVECTION                                                                                                         9+6           
Free and Forced Convection - Hydrodynamic   and Thermal   Boundary Layer.   Free and 
Forced Convection during external flow over Plates and Cylinders and Internal flow through tubes . 

 
UNIT III           PHASE CHANGE HEAT TRANSFER AND HEAT EXCHANGERS                      9+6 
Nusselt s theory of condensation - Regimes of Pool boiling and Flow boiling.  Correlations in boiling 
and condensation. Heat Exchanger Types - Overall Heat Transfer Coefficient  Fouling Factors - 
Analysis  LMTD method - NTU method. 

 
UNIT IV          RADIATION                                                                                                              9+6    
Black Body Radiation  Grey body radiation - Shape Factor  Electrical Analogy  Radiation 
Shields. Radiation through gases. 

 
UNIT V           MASS TRANSFER                                                                                                  9+6 
Basic Concepts  Diffusion Mass Transfer  Fick s Law of Diffusion  Steady state Molecular 
Diffusion  Convective Mass Transfer  Momentum, Heat and Mass Transfer Analogy 
Convective Mass Transfer Correlations. 
                   TOTAL : 75 PERIODS 

  OUTCOMES: 
Upon the completion of this course the students will be able to 
CO1 Apply heat conduction equations to different surface configurations under steady state and 

transient conditions and solve problems  
 

CO2 Apply free and forced convective heat transfer correlations to internal and external flows 
through/over various surface configurations and solve problems  

 

CO3 Explain the phenomena of boiling and condensation, apply LMTD and NTU methods of thermal 
analysis to different types of heat exchanger configurations and solve problems  

 

CO4 Explain basic laws for Radiation and apply these principles to radiative heat transfer between 
different types of surfaces to solve problems  

 

CO5 Apply diffusive and convective mass transfer equations and correlations to solve problems for 
different applications  

 

 
TEXT BOOKS: 
1. Holman, J.P., "Heat and Mass Transfer", Tata McGraw Hill, 2000 
2. Yunus A. Cengel, "Heat Transfer A Practical Approach", Tata McGraw Hill, 5th Edition 2015 
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REFERENCES: 
1. Frank P. Incropera and David P. Dewitt, "Fundamentals of Heat and Mass Transfer", John 

Wiley & Sons, 1998. 
2. Kothandaraman, C.P., "Fundamentals of Heat and Mass Transfer", New Age International, 

New Delhi, 1998. 
3. Nag, P.K., "Heat Transfer", Tata McGraw Hill, New Delhi, 2002 
4. Ozisik, M.N., "Heat Transfer", McGraw Hill Book Co., 1994. 
5. 

Publishers, 2009 
 
 
 
 
MS8811         HEAT AND MASS TRANSFER LABORATORY                   L  T  P  C 
                                                                                                                                                   0  0  4   2 
OBJECTIVES: 

 To impart practical knowledge in conducting experiments using heat and mars transfer devices 
like tubes, tins etc.  

 To make the students to understand different modes of heat transfer mechanisms 
 

LIST OF EXPERIMENTS: 
1. Experiment on Pin Fin apparatus 
2. Experiment on natural convective heat transfer from vertical cylinder 
3. Experiment on forced heat transfer inside tube 
4. Determination of Stefan-Boltzmann constant 
5. Determination of emissivity of grey surface 
6. Effectiveness of parallel /counter flow heat exchanger 
7. Experiment on boiling and condensation apparatus 
8. Study on heat transfer in compressor and IC engine cylinder heads using finite element 
analysis software. 

TOTAL: 60 PERIODS 
OUTCOMES: 

 Understanding the various heat and mass transfer mechanisms using experiments. 
 Ability to use FEA for analysis of Engine components. 

 
LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS 

 
S.No. NAME OF THE EQUIPMENT  Qty. 

1 Guarded plate apparatus 1 no 
2 Lagged pipe apparatus 1 no 
3 Natural convection-vertical cylinder apparatus 1 no 
4 Forced convection inside tube apparatus 1 no 
5 Pin-fin apparatus 1 no 
6 Stefan-Boltzmann apparatus 1 no 
7 Emissivity measurement apparatus 1 no 
8 Parallel/counter flow heat exchanger apparatus 1 no 
9 Finite element thermal loading analysis  

softwares licenses 
 
5 nos 
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MS8812                TECHNICAL SEMINAR           L  T  P C 
                                                                                                                                                    0  0  2  1 
The depth of understanding of the courses studied by the students will be evaluated by a panel of 
faculty. 

TOTAL: 30 PERIODS 
 
 
 
 
 
MS8813           INDUSTRIAL TRAINING VI                                L  T  P  C 
                                       (INDUSTRIAL VISITS AND COLLOQUIUM I)          0  0  0   2 
 
Industrial profile - Product range - Catalogue - Infrastructure - Turn over - Quality system - Labor force 
- Industrial structure - Location - Layout - ISO 9000 and other standards - Material handling system - 
R & D - Product development - Manufacturing system - Advanced quality systems - Types of 
industry1) Auto mobile 2) Foundry 3) Steel 4) Cement 5) Machining 6) Forging 7) Fabrication 8) 
Electrical. - Industry Lecture-Seminars-Quiz programmes. Training at external industries. 
 
 
 
 
 
GE8077                                        TOTAL QUALITY MANAGEMENT                                     L  T  P  C 
                            3  0   0  3 
 
OBJECTIVE:  

 To facilitate the understanding of Quality Management principles and process. 
 

UNIT I  INTRODUCTION                                                           9 
Introduction - Need for quality - Evolution of quality - Definitions of quality - Dimensions of product and 
service quality - Basic concepts of TQM - TQM Framework - Contributions of Deming, Juran and 
Crosby - Barriers to TQM - Customer focus - Customer orientation, Customer satisfaction, Customer 
complaints, Customer retention. 
    
UNIT II             TQM PRINCIPLES                                                           9 
Leadership - Quality Statements, Strategic quality planning, Quality Councils - Employee involvement 
- Motivation, Empowerment, Team and Teamwork, Recognition and Reward, Performance appraisal -  
Continuous process improvement - PDCA cycle, 5S, Kaizen - Supplier partnership - Partnering, 
Supplier selection, Supplier Rating. 
 
UNIT III TQM TOOLS AND TECHNIQUES I                                              9 
The seven traditional tools of quality - New management tools - Six sigma: Concepts, Methodology, 
applications to manufacturing, service sector including IT - Bench marking - Reason to bench mark, 
Bench marking process - FMEA - Stages, Types. 
 
UNIT IV TQM TOOLS AND TECHNIQUES II                                              9 
Quality Circles - Cost of Quality - Quality Function Deployment (QFD) - Taguchi quality loss function - 
TPM - Concepts, improvement needs - Performance measures. 
 
 
 


