
 

  

P
ag

e1
 

School of Engineering and Technology 
Department of Mechanical Engineering 

 

Year: BE B.Tech Semester: VIII 

Course : Finite Element Analysis Course Code: 17YMEE--05 

 

Teaching 

Scheme 

(Hrs/Week) 
Continuous Internal Assessment (CIA) 

End Semester 

Examination 
Total 

L T P C CIA-1 CIA-2 CIA-3 CIA-4 Lab Theory Lab  

3 0 0 3 10 20 10 10 - 50 - 100 

Max. Time, End Semester Exam (Theory) -3Hrs End Semester Exam (Lab) - NA 

 

Prerequisite 

1. Mechanics of materials 

2. DME I and DME II (Static and dynamic failure theories ) 

3. Engineering Graphics 

4. Fundamentals of Programming Language 

 
 

Course Objectives 

1 To familiarize students with the displacement-based finite element method for displacement 

and stress analysis and to introduce related analytical and computer tools. 

2 To provide a bridge between hand calculations based on mechanics of materials and machine 

design and numerical solutions for more complex geometries and loading states. 

3 To study approximate nature of the finite element method and convergence of results are 

examined. 

4 To provide some experience with a commercial FEM code and some practical modeling 

exercises.  

 

Course Content 

Unit 

No. 

Module 

No. 
Content Hours 

1 
I 

 

 Fundamentals Concepts of FEA 

Introduction– Brief History of FEM, Finite Element Terminology 

(nodes, elements, domain, continuum, Degrees of freedom, loads & 

constraints) General FEM procedure, Applications of FEM in 

various fields, Advantages and disadvantages of FEM. Essential and 

natural boundary conditions Review of Matrix Algebra (Vectors, 

Matrices, Symmetric banded matrix, Determinants, Inverses), 

banded skyline solutions. Introduction to different approaches used 

in FEA such as direct approach, Variational approach, weighted 

residual, energy approach, Galerkin and Raleigh Ritz approach. 

9 Hr 

2 II 
1D Element 

Types of 1D elements. Displacement function, Global and local 
9 Hr 
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coordinate systems, Order of element, primary and secondary 

variables, shape functions and its properties. Formulation of 

elemental stiffness matrix and load vector for spring, bar, beam, truss 

and Plane frame. Transformation matrix for truss and plane frame, 

Assembly of global stiffness matrix and load vector, Properties of 

stiffness matrix, half bandwidth, Boundary conditions elimination 

method and penalty approach, Symmetric boundary conditions, 

Stress calculations. 

3 
III 

 

2D Elements  

Types of 2D elements, Formulation of elemental stiffness matrix and 

load vector for Plane stress/strain such as Linear Strain Rectangle 

(LSR), Constant Strain Triangles (CST), Pascal‘s triangle , primary 

and secondary variables, properties of shape functions. Assembly of 

global stiffness matrix and load vector, Boundary conditions, solving 

for primary variables (displacement), Overview of axi-symmetric 

elements. 

10 Hr 

4 
 

IV 

Isoparametric Elements  

Concept of isoparametric elements, Terms Isoparametric, super 

parametric and subparametric. Isoparmetric formulation of bar 

element. Coordinate mapping - Natural coordinates, Area 

coordinates (for triangular elements), higher order elements 

(Lagrangean and serendipity elements). Convergence requirements- 

patch test, Uniqueness of mapping - Jacobian matrix. Numerical 

integration – 2 and 3 point Gauss Quadrature, full and reduced 

integration. Sub-modeling, substructuring. 

9Hr 

5 V 

Dynamic Analysis 

Types of dynamic analysis, General dynamic equation of motion, 

point and distributed mass, lumped and Consistent mass, Mass 

matrices formulation of bar and beam element. Undamped-free 

vibration- Eigenvalue problem, Evaluation of eigenvalues and 

eigenvectors (natural frequencies and mode shapes). 
 

8Hr 

 Total No. of Hrs. 45Hrs 

 

Beyond the Syllabus 

1.  

 

Course Outcome 

Students should able to 

CO1 Derive and use 1-D and 2-D element stiffness matrices and load vectors from various 

methods to solve for displacements and stresses. 

CO2 Apply mechanics of materials and machine design topics to provide preliminary results 

used for testing the reasonableness of finite element results.  

CO3 Explain the inner workings of a finite element code for linear stress, displacement, 

temperature and modal analysis  

CO4 Interpret the results of finite element analyses and make an assessment of the results in 

terms of modeling (physics assumptions) errors, discretization (mesh density and 

refinement toward convergence) errors, and numerical (round-off) errors.  
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Recommended Resources  

Text 

Books 

1. A First Course in the Finite Element Method, Daryl L. Logan 

2. Concepts and Applications of Finite Element Analysis, R. D. Cook, et al. Wiley, India 

Reference 

Books 

 

1. Chandrupatla T. R. and Belegunda A. D., ―Introduction to Finite Elements in 

Engineering‖, Prentice 

Hall India. 

2. Seshu P., ―Text book of Finite Element Analysis‖, PHI Learning Private Ltd. New 

Delhi, 2010. 

3. Bathe K. J., ―Finite Element Procedures‖, Prentice-Hall of India (P) Ltd., New Delhi. 

4. Fagan M. J., ―Finite Element Analysis, Theory and Practice‖, Pearson Education 

Limited 

5. Kwon Y. W., Bang H., ―Finite Element Method using MATLAB‖, CRC Press, 1997 

6. S. Moaveni, ―Finite element analysis, theory and application with Ansys‖, 

7. Fundamental of Finite Element Analysis, David V. Hutton, Tata McGraw-Hill 

 

E-

Resources 

1. https://nptel.ac.in/courses/112106135/ 

2. https://nptel.ac.in/courses/105105041/ 
3. https://www.engr.uvic.ca/~mech410/lectures/FEA_Theory.pdf 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://nptel.ac.in/courses/112106135/
https://nptel.ac.in/courses/105105041/
https://www.engr.uvic.ca/~mech410/lectures/FEA_Theory.pdf
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School of Engineering and Technology 
Department of Mechanical Engineering 

 

Year: BE B.Tech Semester: VIII 

Course : Design of Pumps & Blowers Course Code: 17YMEE-06 

 

Teaching 

Scheme 

(Hrs/Week) 
Continuous Internal Assessment (CIA) 

End Semester 

Examination 
Total 

L T P C CIA-1 CIA-2 CIA-3 CIA-4 Lab Theory Lab  

3 0 0 3 10 20 10 10 - 50 - 100 

Max. Time, End Semester Exam (Theory) -3Hrs End Semester Exam (Lab) - NA 

 

Prerequisite 

Basics of  

1. Turbo Machines. 
2. Engineering Thermodynamics. 

3. Engineering Mathematics. 
 

Course Objectives 

1 To understand different applications of Pumps, Fans, & blowers. 

2 To understand different types of Pumps, Fans & blowers. 

3 To understand the different parameters in design of Pumps, Fans & blowers. 

4 To get acquainted with the techniques, skills and modern engineering tools necessary for 

designing Pumps, Fans & blowers.  

5 To test the performance of Pumps, Fans & blowers. 

 

Course Content 

Unit 

No. 

Module 

No. 
Content Hours 

1 I 

Fundamentals of Fluid Machinery: 

Introduction to pumps, Introduction to blowers and compressors, Basic 

equations of energy transfer between fluid and rotor, Performance 

characteristics, Dimensionless parameters, Specific speed, stage velocity 

triangles, work and efficiency. 

9 

2 I 

Reciprocating Pumps: 

Introduction: Types, Component and Working of Reciprocating pump, 

Discharge, Work done and power required to drive for single acting and 

double acting, Coefficient of discharge, slip, Effect of acceleration of 

piston on velocity and pressure, indicator diagram, Air Vessel, Operating 

characteristics. 

9 

3 I 

Design of Pumps: 

Design procedure and design optimization of Pumps, selection of pumps, 

Thermal design- Selection of materials for high temperature and corrosive 

fluids. Hydraulic design- Selection of impeller and casing dimension using 

industrial manuals. 

9 
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4 I 

Theory of Fans and Blowers: 

Classification of blowers, Basics of stationary and moving air, Eulers 

characteristics, velocity triangles and operating pressure conditions, 

Equations for blowers, Losses and hydraulic efficiency, flow through 

impeller casing, inlet nozzle, Volute, diffusers, leakage, mechanical losses, 

surge and stall, Applications of blowers and fans. 

9 

5 I 

Design of Fans and Blowers: 

Rotor design airfoil theory, vortex theory, cascade effects, degree of 

reaction, Design procedure for selection and optimization of Blowers. 

Stage pressure rise, stage parameters and design parameters. Design of 

impeller and casing dimension in aerodynamic design. 

9 

 Total No. of Hrs 45 Hrs 

 

Beyond the Syllabus 

1. To design the pump, fan & blower as per the requirement. 

2. To test the pumps, fans & blowers for their performance. 
 

Course Outcome 

Students should able to 

CO1 Select suitable Pump, Blower, fan or compressor for a given application. 

CO2 Design Pump, Blower & fan for a given application. 

CO3 Test the Pump, Blower or fan for their performance at various working conditions. 

CO4 To suggest suitable modifications in design for optimal performance. 

 

 

RecommendedResources  

Textbooks: 

 

1. Turbine, ―Compressors and Fans― S.M.Yahya, Tata Mc-Graw Hill Publishing 

Company, 1996 R. K. Rajput, ―Fluid Mechanics and Hydraulic Machines‖ S. Chand 

2. R. K. Bansal, ―Fluid Mechanics and Hydraulic Machines‖, Laxmi Publication 

3. V. Ganeshan ―Gas Turbines‖ II edition, Tata Mc-Graw Hill Publishing Company 

4. R.. Yadav‖Steam and Gas Turbine‖ Central Publishing House, Allahabad. 

Reference Books 

1. Shepherd, D.G., ―Principles of Turbomachinery―, Macmillan, 1969. 

2. John Tuzson, ―Centrifugal Pump Design,― John Wiley 

3. Stepanff, A.J., "Blowers and Pumps ", John Wiley and Sons Inc., 196 

4. Austin H. Chruch, ―Centrifugal pumps and blowers―, John Wiley and Sons, 

1980. 

5. Val S.Labanoff and Robert Ross, ―Centrifugal Pumps Design and Applications― 

Jaico P House. 

6. Igori Karassik, ―Pump Hand Book,― McGraw-Hill International Edition. 

7. G.K.Sahu ―Pumps― New age international publishers. 

E-Resources 
1. https://nptel.ac.in/courses/112104117/39 
2. http://textofvideo.nptel.ac.in/112105048 

 

  

https://nptel.ac.in/courses/112104117/39
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School of Engineering and Technology 
Department of Mechanical Engineering 

Year: BE B.Tech Semester: VIII 

Course : Operation Research Course Code: 17YMEE--07 

 

Teaching 

Scheme 

(Hrs/Week) 
Continuous Internal Assessment (CIA) 

End Semester 

Examination 
Total 

L T P C CIA-1 CIA-2 CIA-3 CIA-4 Lab Theory Lab  

3 0 0 3 10 20 10 10 - 50 - 100 

Max. Time, End Semester Exam (Theory) -3Hrs End Semester Exam (Lab) - NA 

 

Prerequisite Engineering Mathematics, Theory of probability, Statistics 
 

Course Objectives 

1 To familiarize the students with the use of practice oriented mathematical applications for 

optimization functions in an organization. 

2 To familiarize the students with various tools of optimization, probability, statistics and 

simulation, as applicable in particular scenarios in industry for better management of various 

resources. 

 

Course Content 

Unit 

No. 

Module 

No. 
Content Hours 

1 

I 

Introduction: Definition, Evolution and Classification of Quantitative 

Methods and Operations Research Techniques, Methodology, 

Advantages and Limitations. Linear Programming: Introduction, 

Formulation, Simplex Method (Big – M and Two Phase Methods), Dual 

Simplex Method (Conversion of primal to dual) 

6 

II 

Transportation problem: Introduction - Formulation - Solution of the 

transportation problem (Min and Max): Northwest Corner rule, row 

minima method, column minima method, Least cost method, Vogel’s 

approximation method – Optimality test: MODI method. 

4 

2 

I 

Assignment and Sequencing Models: Assignment problems – 

Applications - Minimization and Maximization; Sequencing - Problem 

with N jobs and 2 machines – n jobs and 3 machines problem - n jobs 

and m machines problem. 

5 

II 

Project Management: Introduction - Phases of project management- 

Construction of Network diagrams- Critical path method (CPM) and 

Project evaluation and review technique (PERT) - Crashing of project 

network. 

4 

3 I 

Inventory control: Necessity for maintaining inventory - Inventory 

costs - Inventory models with deterministic demand - inventory models 

with probabilistic demand - Inventory models with price breaks - Buffer 

stock. 

4 
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II 

Queuing models: Poisson arrivals and Exponential service times – 

Single channel models and Multi-channel models - Simulation: Basic 

concepts, Advantages and disadvantages - Random number generation - 

Monte Carlo Simulation applied to queuing problems. 

5 

4 I 
Game theory: Competitive games - Useful terminology - Rules for 

game theory - Two person zero sum game – Property of dominance – 

Graphic solution – Algebraic method. 
4 

5 I 

Replacement models: Replacement of items that deteriorate with time: 

No changes in the value of money, changes in the value of money - 

Items that fail completely: Individual replacement and group 

replacement policies. 

4 

 Total No. of Hrs 36Hrs 

 

Beyond the Syllabus 

1. Contemporary Discussion. 
 

Course Outcome 

Students should able to 

CO1 Illustrate the need to optimally utilize the resources in various types of industries. 

CO2 Apply and analyze mathematical optimization functions to various applications. 

CO3 Demonstrate cost effective strategies in various applications in industry. 

 

RecommendedResources  

Text Books 
1. Hamdy A Taha (2014), Operations Research: An Introduction, 9th edition, 

Pearson Education, Inc. 

Reference Books 

1. Hira D S and Gupta P K (2014), Operations Research, Revised edition, S. 

Chand & Sons. 

2. Panneerselvan. R. (2009), Operation Research, 2nd edition, Prentice Hall 

of India Pvt Ltd. 

3. KantiSwarup, Gupta P.K., and Man Mohan (2015), Operations Research, 

18th edition, S. Chand &Sons. 

4. JK Sharma (2012), Operations Research: Theory and Applications, 5th 

edition, Lakshmi Publications, New 

5. Delhi 

6. Manohar Mahajan (2013), Operations Research, Dhanpat Rai & Co. 
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School of Engineering and Technology 
Department of Mechanical Engineering 

Year: BE B.Tech Semester: VIII 

Course : Product Lifecycle Management Course Code: 17YMEE--08 

 

Teaching 

Scheme 

(Hrs/Week) 
Continuous Internal Assessment (CIA) 

End Semester 

Examination 
Total 

L T P C CIA-1 CIA-2 CIA-3 CIA-4 Lab Theory Lab  

3 0 0 3 10 20 10 10 - 50 - 100 

Max. Time, End Semester Exam (Theory) -3Hrs End Semester Exam (Lab) - NA 

 

Prerequisite 

1. Basic concepts of Industrial Engineering. 

2. Application of ERP. 

3. Basic concepts of CAD. 
 

Course Objectives 

1 Exposit legal, social, economic, ethical and environmental interests, values, requirements and 

expectations of key stakeholders.  

2 Identify and assess risks (including OH&S) as well as the economic, social and 

environmental impacts of engineering activities. 

3 Develop and operate within a hazard and risk framework appropriate to engineering 

activities 

 

Course Content 

Unit 

No. 

Module 

No. 
Content Hours 

1 

I 

Introduction To Product Life Cycle Management   

Introduction: growth, maturity & decline, Product Life cycle 

Management- Definition & Overview.  

2 

II 

Background for PLM 

Corporate challenges, Need of PLM, Elements of PLM, Emergence 

of PLM, Significance of PLM - life cycle problems to be resolved, 

product development problems to be resolved, Customer 

Involvement.   

4 

2 

I 

Constructing Product Life Cycle Management  

PLM Life cycle model- plan, design, build, support & dispose. 

Threads of PLM-computer aided design (CAD), engineering data 

management (EDM), Product data management (PDM), computer 

integrated manufacturing (CIM). Weaving the threads into PLM, 

comparison of PLM to Engineering resource planning (ERP).  

4 

II 

Driving Environment 

PLM characteristics - singularity, cohesion, traceability, 

reflectiveness, Information Mirroring Model. External drivers- 

4 
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scale, complexity, cycle times, globalization & regulation. Internal 

drivers - productivity, innovation, collaboration & quality. Board 

room drivers – income, revenues & costs. 

3 

 

 

I 

Digital Life Cycle 

Collaborative Product Development, Mapping Requirements to 

specifications. Part Numbering, Engineering Vaulting, Product 

reuse, Engineering Change Management, Bill of Material and 

Process Consistency. Digital Mock up and Prototype development. 

Virtual testing and collateral.   Introduction to Digital 

Manufacturing. 

6 

4 

I 

Product Life Cycle Management System 

Product life cycle management system- system architecture, 

Information models and product structure, Information model, the 

product information data model, the product model, functioning of 

the system. Reasons for the deployment of PLM systems.                                                                          

6 

II 

Product Life Cycle Environment   

Product Data issues – Access, applications, Archiving, Availability, 

Change, Confidentiality. Product Workflow, The Link between 

Product Data and Product Workflow, Key Management Issues 

around Product Data and Product Workflow, Company’s PLM 

vision, The PLM Strategy, Principles for PLM strategy, Preparing 

for the PLM strategy, Developing a PLM strategy. 

6 

5 

I 

Components of Product Life Cycle Management    

Different phases of product lifecycle and corresponding 

technologies, Foundation technologies and standards e.g. 

visualization, collaboration and enterprise application integration, 

Core functions e.g., data vaults, document and content 

management, workflow and program management, Functional 

applications and Human resources in product lifecycle. PLM Case 

Study. 

8 

II 

RECENT ADVANCES  

Intelligent Information Systems - Knowledge based product and 

process models - Applications of soft computing in product 

development process - Advanced database design for integrated 

manufacturing.   

5 

 Total No. of Hrs 45 Hrs 

 

Beyond the Syllabus 

1. Development of knowledge based product. 

2. Deployment of PLM systems                                                                          
 

Course Outcome 

Students should able to 

CO1 Plan for the new product development. 

CO2 Integrate the various stages of PLM into engineering product ranges and portfolios that 

will eventuate into commercial success.  
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CO3 Communicate information to the supply chain and valuable supplier quotation to ensure 

sustainable solutions.  

CO4 Develop new and/or formulate appropriate engineering design solutions in engineering 

environment. 

 

 

 

 

 

 

 

 

 

 

 

  

RecommendedResources  

Text Books 1. Lecture notes and reading material will be provided during the class. 

Reference Books 

1. Grieves, Michael. Product Lifecycle Management, McGraw-Hill, 2006. 

ISBN 0071452303  

2. Saaksvouri, A. and Immonen, A., Product Lifecycle Management, 3rd 

Ed., Springer, 2008, ISBN: 978-3-540-78173-8 

3. Crnkovic, I., Asklund, U., and Dahlqvist, A. P., Implementing and 

Integrating Product Data Management and Software Configuration 

Management, Artech House Publisher, 2003, ISBN-10 1580534988. 

4. Grieves, M., Product Lifecycle Management, McGraw-Hill, 2006, ISBN 

0-07-145230-3. 

5. Stark, J., Product Lifecycle Management: 21st Century Paradigm for 

Product Realization, Springer, 2005, ISBN: 978-1-85233-810-7. 

6. Kemper, S., Reinventing the Wheel, Harvard Business School Press, 

2005, ISBN: 0-06-076138-5. 

7. Abele, E. et al., Environmentally-friendly Product Development Methods 

and Tools, Springer, 2005, ISBN: 1-85233-903-9. 

E-Resources 1. https://nptel.ac.in/courses/112107217/2  

https://nptel.ac.in/courses/112107217/2
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School of Engineering and Technology 
Department of Mechanical Engineering 

 

Year: BE B.Tech Semester: VIII 

Course : : Tribology Course Code: 17YMEE--09 

 

Teaching 

Scheme 

(Hrs/Week) 
Continuous Internal Assessment (CIA) 

End Semester 

Examination 
Total 

L T P C CIA-1 CIA-2 CIA-3 CIA-4 Lab Theory Lab  

3 0 0 3 10 20 10 10 - 50 - 100 

Max. Time, End Semester Exam (Theory) -3Hrs End Semester Exam (Lab) - NA 

 

Prerequisite 
1. Theory of Machines & Mechanisms. 

2. Machine design. 

 

Course Objectives 

1 To know about properties of lubricants, modes of lubrication, additives etc. 

2 To Select suitable/proper grade lubricant for specific application. 

3 To select suitable material combination for tribological contact. 

4 To Apply the basic theories of friction, wear and lubrications about frictional behaviour. 

5 To suggest an explanation to the cause of tribological failures. 

 

Course Content 

Unit 

No. 

Module 

No. 
Content Hours 

1 I 

Basics of Tribology: 

Tribology definition. Tribology in design- bearing material its 

properties and construction Tribological design of oil seals and 

gasket. Tribology in industry. Lubrication-Definition, basic modes of 

lubrication, properties of lubricants, additives, EP lubricants, 

Recycling of used oil, oil conservation, oil emulsion. Bearing 

Terminology-Types of Sliding contact, rolling contact bearings. 

Comparison between sliding and rolling contact bearing. 

(Theoretical treatment only) 

9 

2 I 

Friction and wear: 

Friction- Introduction, laws of friction, Friction classification, causes 

of friction. Theories of dry friction. Friction measurement. Stick-slip 

motion and friction instabilities. Wear-classification, wear between 

solids, wear between solid and liquids, factors affecting wear. 

Theories of wear.  Wear measurement. Approaches to friction 

control and wear prevention. 

9 

3 I 
Hydrodynamic lubrication: 

Theory of hydrodynamic lubrication, mechanism of pressure 
9 
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development in oil film. Two dimensional Reynolds’s equation and 

its limitations, Petroff`s equation. Infinitely long journal bearing, 

infinitely short journal bearing and finite bearing, Designing journal 

bearing using Raimondi and Boyd approach. Hydrodynamic thrust 

bearing-Introduction, types. Flat plate thrust bearing-Pressure 

equation, load, centre of pressure, frictional force equation. Tiltling 

pad thrust bearing- bearing-Pressure equation, load, centre of 

pressure, frictional force equation. 

4 I 

Hydrostatic lubrication: 

Hydrostatic lubrication-Basic concept, advantages, limitations, 

viscous flow through rectangular slot, load carrying capacity, flow 

requirement of hydrostatic step bearing, energy losses, optimum 

design of stepped bearing, compensators and their actions. Squeeze 

film lubrication- Basic concept, circular and rectangular plate 

approaching a plane. 

9 

5 I 

Elasto-hydrodynamic lubrication and Gas/Air lubrication: 

Elasto-hydrodynamic lubrication-Principle and applications, pressure 

viscosity term in Reynolds’s equation, Hertz theory, Ertel-Grubin 

equation, lubrication of spheres. Gas(air) lubricated bearings-

Introduction, advantages, disadvantages, applications of tilting pad 

bearing, hydrostatic and hydrodynamic bearing with air lubrication, 

Active and passive magnetic bearings. (No Numerical) 

 

9 

 Total No. of Hrs 45Hrs 

 

Beyond the Syllabus 

Self-Lubricating Bearings 
 

Course Outcome 

Students should able to 

CO1 Students prove them self to be excellent practical engineer in any tribological industry. 

CO2 Students will be able to design bearing, friction, wear test rigs. 

CO3 Students will able to analyze the frictional behaviour commonly encountered sliding 

surfaces. 

CO4 Understand the concepts of hydrostatic lubrications. 

CO5 Students will understand the difference between hydrostatic & hydrodynamic 

lubrication. 

 

 

RecommendedResources 

Text Books 

1. Cameron A., ―Basic Lubrication Theory‖, Wiley Eastern Ltd.  

2. Bharat Bhushan, ―Principles and Applications of Tribology‖ 2nd Edition, 

Wiley India  

3. Mujumdar B. C., ―Introduction to Tribology and Bearings‖, S. Chand and 
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Company Ltd. New Delhi.  

4. Fuller D. D., ―Theory and Practice of Lubrication for Engineers‖, John 

Wiley and Sons 

Reference Books 

1. Halling J., ―Principles of Tribology‖, McMillan Press Ltd.  

2. Bhushan B. and Gupta B. K., ― Handbook of Tribology: Material, 

Coatings and Surface Treatments‖, McGraw Hill Ltd.  

3. Davis J., ―Surface Engineering for Corrosion and Wear Resistance‖, 

Woodhead Publishing, 2001.  

4. Tadausz Burakowski, ―Surface Engineering of Metals: Principles, 

Equipments and Technologies‖, Taylor and Francis. 

E-Resources 1.  
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School of Engineering and Technology 
Department of Mechanical Engineering 

Year: BE B.Tech Semester: VIII 

Course : Heating, Ventilation and Air Conditioning Course Code: 17YMEE--010 

 

Teaching 

Scheme 

(Hrs/Week) 
Continuous Internal Assessment (CIA) 

End Semester 

Examination 
Total 

L T P C CIA-1 CIA-2 CIA-3 CIA-4 Lab Theory Lab  

3 0 0 3 10 20 10 10 - 50 - 100 

Max. Time, End Semester Exam (Theory) -3Hrs End Semester Exam (Lab) - NA 

 

Prerequisite 

1. Applied Thermodynamics 

2. Heat Transfer 

3. Refrigeration and Air Conditioning 

 

Course Objectives 

1 To study refrigeration cycles i.e. trans-critical cycle, cascade cycle, etc. 

2 To understand materials and designs of refrigeration and air conditioning equipment like 

controls, evaporators, condensers, cooling towers. 

3 To learn low temperature systems (Cryogenics). 

4 To acquire knowledge of various safety controls in HVAC. 

5 To learn the concept of heat pipes and its applications. 

 

Course Content 

Unit 

No. 

Module 

No. 
Content Hours 

1 

I 

Advanced Vapor Compression Cycle. 

Review of vapor compression cycle, Trans-critical cycle and their 

types, presentation of cycle on P-h and T-s chart, Multi evaporator 

and multi compression systems, ammonia-CO2 cascade cycle. 

04 

II 

Compressor: classifications, applications, Characteristic curves & 

capacity controls for reciprocating & centrifugal compressors, sizing 

of reciprocating compressor. 

04 

2 

I 

Safety Controls. 

HP/LP  and  Oil  pressure  failure  control,  Thermal  overload  

protection  for  hermetic  motors,  reduced voltage  protection,  motor  

over  current  protection,  adjustable  speed  drives,  variable  

frequency  drives, flow failure switches, safety valves, purge valves, 

level controller Operating Control - Solenoid valve, regulating valves 

05 

II 

Defrost methods for sub-zero applications. 

Methods of defrosting: manual and auto, water, electric, hot gas, re-

evaporator coils, defrosting: multiple evaporator systems, reverse 

04 
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cycle defrosting, vapour defrosting 

3 

I 

Introduction to Cryogenics. 

Introduction,  Figure  of  Merit,  Limitations  of  VCS  for  the  

production  of  low  temperatures,  Joule Thompson  effect,  Linde  

and  Claude  system, Liquefaction  of  gases  such  as  N2  and  He.  

Properties  of cryogenic fluid 

06 

II 
Insulation. 

Types and materials 
02 

4 

I 

Condensers 

Types, thermal design and operational considerations: Shell and tube 

condensers  -  horizontal & vertical types, 

05 

II 

Evaporators 

Types, rating & selections, and design considerations, Standards for 

evaporators & condensers 
 

03 

III 

Cooling Towers. 

Types  -  basic relation  -  heat balance and heat transfer  -  

characteristics, effects of  -  packing  -  geometry, design of cooling 

towers, spray design, cooling tower thermal performance, cooling 

tower theory, tower efficiency. 

04 

5 I 

Heat Pipes. 

Structures  -  applications  -  basic  relations  -  performance  

characteristics  -  effects  of  working  fluid  and operating 

temperature, wick - selection of material - pore size (basic concepts 

only) Non-Conventional Refrigeration systems:  vortex tube, pulse 

tube, thermoelectric refrigeration, magnetic refrigeration, steam-jet 

refrigeration. 

09 

 Total No. of Hrs 45Hrs 
 

Beyond the Syllabus 

1. Liquefaction of Gases 

2. Heat Pump Applications 

 

Course Outcome 

Students should able to 

CO1 Select the different components of refrigeration system i.e. condensers, evaporators, 

controls etc. for given applications. 

CO2 Demonstrate the concepts of design of evaporators and condensers for unitary systems 

CO3 Analyses the performance of cooling tower and heap pipe. 

CO4 Illustrate the methods for production of ultralow temperature. 

CO5 Undertstanding the concept of Cryogenics 
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RecommendedResources  

Text Books 

1. Arora R.C., Refrigeration and Air Conditioning, PHI, India 

2. Dossat Ray J., Principal of Refrigeration, Pearson, India 

3. Arora C P, Refrigeration and Air Conditioning, Tata McGraw Hill  

4. Manohar Prasad, Refrigeration and Air-conditioning, Wiley Eastern 

Limited, 1983 

Reference Books 

1. Threlkeld J.L., Thermal Environmental Engineering, Prentice Hall Inc. 

New Delhi  

2. ASHRAE Handbook ( HVAC Equipments)  

3. Stocker W.F. and Jones J.W., Refrigeration and Air-conditioning, 

McGraw Hill International editions 1982. 

4. Shan Wang, Handbook of Refrigeration and Air Conditioning, 

McGrawHill Publications  

5. Wilbert Stocker, Industrial Refrigeration, McGrawHill Publications  

6. ASHRAE, Air Conditioning System Design Manual, IInd edition, 

ASHRAE 
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School of Engineering and Technology 
Department of Mechanical Engineering 

Year: BE B.Tech Semester: VIII 

Course : Advanced Engineering Materials Course Code: 17YMEE--011 

 

Teaching 

Scheme 

(Hrs/Week) 
Continuous Internal Assessment (CIA) 

End Semester 

Examination 
Total 

L T P C CIA-1 CIA-2 CIA-3 CIA-4 Lab Theory Lab  

3 0 0 3 10 20 10 10 - 50 - 100 

Max. Time, End Semester Exam (Theory) -3Hrs End Semester Exam (Lab) - NA 

 

Prerequisite 

1. Basic concepts and properties of Material Science 

2. Application of different Metals & Alloys 

3. Basic concepts of Heat Treatment. 
 

Course Objectives 

1 To study the classification, selection criteria of materials and requirements of advanced 

materials. 

2 To study various and analyse the various Non-Metallic Materials with applications. 

3 To understand various High Strength Materials and its various applications. 

4 To know Low & High Temperature Materials and its various applications. 

5 To understand Composite Materials and Nano materials and their applications. 

 

Course Content 

Unit 

No. 

Module 

No. 
Content Hours 

1 I 

Design and Selection of Materials 

Introduction to selection of materials, Properties of engineering 

materials, Properties trade off, Factors influencing materials selection, 

material selection vs. materials processing, techno-economic aspects 

of 

Materials selection, Selection of materials for static strength, stiffness, 

fracture toughness, Design for yielding and fracture toughness fatigue, 

creep and wear resistance. 

9 

2 II 

Non Metallic Materials 

Classification of non-metallic materials, Rubber: Properties, 

processing and applications, Plastics: Thermosetting and 

Thermoplastics, Applications and properties, Ceramics: Properties and 

applications, Adhesives: Properties and applications, Optical fibers: 

Properties and applications. 

9 

3 

 

 

I 

High Strength Materials 

Methods of strengthening of alloys, Materials available for high 

strength applications, Properties required for high strength materials, 

Applications of high strength materials. 

9 
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4 

II 

Low Temperature Materials 

Properties required for low temperature applications, Materials 

available for low temperature applications, Applications of low 

temperature materials 

4 

I 

High Temperature Materials 

Requirements of materials for high temperature applications, Materials 

available for high temperature applications, Applications of low and 

high temperature materials 

5 

5 I 

Introduction to Composite Materials 

Definition-Matrix materials-polymers-metals-ceramics - 

Reinforcements: Particles, whiskers, inorganic fibers, metal filaments- 

ceramic fibers. Mechanical properties and applications of composites, 

Particulate-Reinforced composite Materials, Dispersion-Strengthened 

composite. 

5 

 II 

Nanomaterials 

Definition, Types of nanomaterials including carbon nanotubes and 

nanocomposites, Physical and mechanical properties, Applications of 

nanomaterials. 

4 

 Total No. of Hrs 45 Hrs 

 

Beyond the Syllabus 

1. Testing of Materials. 

2. Development of new composite materials. 
 

Course Outcome 

Students should able to 

CO1 Able to identify engineering materials, understanding and apply insight to the solution of 
real problems in development of new devices. 

CO2 To understant the various applications of non-metallic materials. 

CO3 Able to analysis a component to meet desired needs during advanced material selection. 

CO4 Able to identify new material to meet desired needs for high/Low temperature 
applications. 

 

RecommendedResources  

Text Books 1. Material science and Metallurgy V.D. Kodgire Everest Publishing House 

Reference Books 

1. Elements of Material Science And Engineering Van Vlack Pearson 

Education India 

2. The Science and Engineering of Materials D. R. Askeland and P. P. Phule 

Thomson Publication 

3. Physical Metallurgy-II Gulaev MIR Publication 

4. Nano Technology Gregory Tirp Springer 

E-Resources 

1. https://nptel.ac.in/courses/113105081/ 

2. https://ocw.mit.edu/courses/materials-science-and-engineering/3-021j-

introduction-to-modeling-and-simulation-spring-2012/part-ii-lectures-videos-

and-notes/lecture-8/ 

https://nptel.ac.in/courses/113105081/
https://ocw.mit.edu/courses/materials-science-and-engineering/3-021j-introduction-to-modeling-and-simulation-spring-2012/part-ii-lectures-videos-and-notes/lecture-8/
https://ocw.mit.edu/courses/materials-science-and-engineering/3-021j-introduction-to-modeling-and-simulation-spring-2012/part-ii-lectures-videos-and-notes/lecture-8/
https://ocw.mit.edu/courses/materials-science-and-engineering/3-021j-introduction-to-modeling-and-simulation-spring-2012/part-ii-lectures-videos-and-notes/lecture-8/
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School of Engineering and Technology 
Department of Mechanical Engineering 

Year: BE B.Tech Semester: VIII 

Course : Industrial Engineering Course Code: 17YMEE--012 

 

Teaching 

Scheme 

(Hrs/Week) 
Continuous Internal Assessment (CIA) 

End Semester 

Examination 
Total 

L T P C CIA-1 CIA-2 CIA-3 CIA-4 Lab Theory Lab  

3 0 0 3 10 20 10 10 - 50 - 100 

Max. Time, End Semester Exam (Theory) -3Hrs End Semester Exam (Lab) - NA 

 

Prerequisite 
1. Basic concepts of efficiency. 

2. Basic concepts of planning. 
 

Course Objectives 

1 To produce graduates to perform as industry leaders in the global marketplace, capable of  

2 successfully production planning, controlling, and implementing large-scale projects. 

3 To concern the design, improvement, installation, and management of integrated systems of  

people, material, and equipment. 

 

Course Content 

Unit 

No. 

Module 

No. 
Content Hours 

1 I 

Method Study & Work Measurements   

Productivity, Introduction to work study, method study, definition, 

importance, selection, recording, different recording techniques, 

principal of motion economy. charts and diagrams for recording 

data, therbligs, micro motion study and, principles of motion 

economy.  

Introduction to work measurement, time study, Step in time study.  

Various techniques to measure time, standard time, normal time, 

observed time. Allowances, measurement & significance. Industry 

4.0 

9 

2 I 

Production Planning and Control 

Objectives, production planning and control functions, Factors 

affecting production planning and control.  Aggregate production 

planning; master production scheduling; MRP, Scheduling & Shop 

floor Control. 

9 

3 

 

 

I 

Facility Design 

Facility location factors and evaluation of alternate locations; types 

of plant layout and their evaluation; computer aided layout design  

techniques; assembly line balancing; materials handling systems. 

9 

4 I Quality Control 9 
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Concept of quality control, quality assurance elements of quality 

control, statistical quality control, acceptance sampling, control 

charts for variables and attributes, Uses of X, R, P, C chart, OC 

curves, Concept of total quality management. 

5 I 

Operation Research 

Linear programming – problem formulation, simplex method, 

duality and sensitivity analysis; transportation and assignment 

models; Introduction to CPM & PERT.  

9 

 Total No. of Hrs 45 Hrs 

 

Beyond the Syllabus 

1. Case Study of various industries on time management. 
 

Course Outcome 

Students should able to 

CO1 Adapt automation. 

CO2 Utilization of resources effectively. 

CO3 Implement knowledge of quality control in industries. 

 

 

 

 

 

 

RecommendedResources  

Text Books 

1. Kanawaty G., “Introduction to work study” International Labor Office, 

Geneva, 1992  

2. Barnes, R.M. “Motion and Time Study” John Wiley and Sons, 1980 

3. Mahajan M.,” Statistical Quality Control” Dhanpat Rai & Co.  

4. Gupta & Hira “Operations Research” S. Chand Publications 

5. Chary S.N., “Production & Operations Management” Tata McGraw Hills 

Reference Books 

1. Barnes Ralph M., “Motion & Time study: Design and Measurement of 

Work”, Wiley Recommended Books, 2001.  

2. Marvin E, Mundel& David L, “Motion & Time Study: Improving 

Productivity”, Pearson Education, 2000.  

3. Patil S.B, Karad, Kushare, “Industrial Engineering and Management” 

Technical Publication Pune, 2008  

4. Chapman S.N, “The Fundamentals Of Production Planning And Control” 

Pearson Education, 2006. 

E-Resources 1. http://www.nptelvideos.in/2012/12/industrial-engineering.html  

http://www.nptelvideos.in/2012/12/industrial-engineering.html
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School of Engineering and Technology 
Department of Mechanical Engineering 

Year: BE B.Tech Semester: VIII 

Course: Automobile Engineering Course Code: 17YMEE--013 

Teaching 

Scheme 

(Hrs/Week) 
Continuous Internal Assessment (CIA) 

End Semester 

Examination 
Total 

L T P C CIA-1 CIA-2 CIA-3 CIA-4 Lab Theory Lab  

3 0 0 3 10 20 10 10 - 50 - 100 

Max. Time, End Semester Exam (Theory) -3Hrs End Semester Exam (Lab) - NA 

 

 

Prerequisite 

1. Knowledge of strength of materials 

2. Knowledge of drive systems 

3. Knowledge of stiffness 
 

Course Objectives 

1 The anatomy of the automobile in general 

2 The location and importance of each part 

3 The functioning of the engine and its accessories, gear box, clutch, brakes, steering, axles 

and wheels 

4 Suspension, frame, springs and other connections 

5 Emissions, ignition, controls, electrical systems and ventilation 

 

Course Content 

Unit 

No. 

Module 

No. 
Content Hours 

1 I 

Introduction to Automobile Engineering 

Automobile history and development, current scenario in Indian 

auto/ ancillary industries, Role of the automobile industry in national 

growth, Classification, types of chassis layout with reference to 

power plant locations and drive, Vehicle frames, Various types of 

frames. Constructional details, Unitised frame body construction, 

Loads acting on vehicle frame, details of chassis material. 

9 

2 

I 

Drive Train & Transmission 

Classification of clutches, Single plate & with dual flywheel effect, 

Multi plate, Cone, diaphragm spring, Centrifugal, Clutch materials, 

Clutch plate, Electromagnetic, vacuum operated 

4 

II 

Necessity of gear box, Manual gear box-Constant mesh, Sliding 

mesh, Synchromesh, Epicyclic, fluid flywheel, Torque convertor, 

Continuous variable transmission, Electronic transmission control, 

overdrive, Propeller Shaft, Universal Joint, Differential and final 

drive, Hotchkiss drive, torque tube drive. 

5 

3 I 

Front & Rear Axle, Steering System, Wheel &Tyres 

Axle: Purpose and requirement of front & rear axle, live and dead 

axles types & arrangement, types of loads acting on rear axles, full 

6 
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floating, three quarter floating and semi floating rear axles. Steering 

System: Steering mechanism, steering geometry, cornering force, 

slip angle, scrub radius, steering characteristic, steering linkages & 

gearbox, power steering, collapsible steering, reversibility of 

steering, four-wheel steering. 

II 

Wheel and Tyres: Wheel construction, alloy wheel, wheel 

alignment and balancing, type of tyres, tyre construction, tyre 

materials, factors affecting tyre life. 

3 

4 

I 

Suspension, Brakes System & batteries 

Sprung and un-sprung mass, types of suspension linkages, types of 

suspension springs- leaf, coil, air springs, hydro gas, rubber 

suspension, interconnected suspension, self-levelling suspension 

(active suspension), damping and shock absorbers 

5 

II 

Types of brake systems: drum, disc, operation-mechanical, 

hydraulic, air brakes, servo and power braking, hand brake, ABS. 

Batteries: Principles and construction of lead-acid battery, 

characteristics of battery, rating capacity and efficiency of batteries, 

various tests on battery condition, charging methods. 

4 

5 

I 

Vehicle Performance, Safety, Modern Trends, maintenance and 

garage practices 

Vehicle performance parameters, road resistance, traction and 

tractive effort, power requirement for propulsion, road performance 

curves (Numerical treatment expected), Stability of vehicles, roll 

over safety regulations, Vehicle safety- active, passive safety, air 

bags, seat belt, Vehicle interior and ergonomics, comfort. 

5 

II 

NVH in automobiles, electrical car layout, hybrid vehicles, Solar 

operated vehicle, measuring instruments for wear, speed, 

acceleration, vibration, noise. 

Schedule maintenance chart of a vehicle, maintenance, overhauling 

& servicing of chassis, clutch, gear box, propeller shaft, differential, 

axles, steering system, wheels, tyres, suspension, brakes system, 

electrical system. 

4 

 Total No. of Hrs 45 
 

Course Outcome 

Students should able to 

CO1 Identify the different parts of the automobile 

CO2 Explain the working of various parts like engine, transmission, clutch, brakes 

CO3 Describe how the steering, suspension systems operate and working of wheels and tyres 

CO4 Understand the suspension, breaking system with function of battery 

CO5 Develop a strong base for understanding future developments in the automobile industry 

 

Recommended Resources  

Text Books 
1. Dr. Kirpal Singh, “Automobile Engineering”, Volume 1, Standard 

Publishers distributors. 
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2. Dr. Kirpal Singh, “Automobile Engineering”, Volume 2, Standard 

Publishers distributors. 

3. Kamaraju Ramakrishna, “Automobile Engineering”, PHI Learning, New 

Delhi, 1st Print, 2012. 

4. Jain & Asthana, “Automobile Engineering”, Tata McGraw-Hill, New 

Delhi, 2002. 

Reference Books 

1. K. Newton and W. Seeds, T.K. Garrett, “Motor Vehicle”, 13thEdition, 

Elsevier publications. 

2. Hans Hermann Braess, Ulrich Seiffen, “Handbook of Automotive 

Engineering “, SAE Publications. 

3. William H. Crouse., “Automotive Mechanics”, Tata McGraw Hill 

Publishing House. 

4. Joseph Heitner, “Automotive Mechanics”, C.B.S Publishers and 

Distributors. 

5. SAE Manuals and Standards 

6. Automobile Mechanics -. N. K. Giri 

7. Automobile Electrical Equipment -P. S. Kohali, Tata McGraw Hill 

Publishing House. 

8. Narang G. B. S, “Automobile Engineering”, S. Chand and Company Ltd. 

9. R. B. Gupta, “Automobile Engineering”, Satya Prakashan. 
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School of Engineering and Technology 
Department of Mechanical Engineering 

Year: BE B.Tech Semester: VIII 

Course : Design of Heat Exchangers Course Code: 17YMEE--014 

 

Teaching 

Scheme 

(Hrs/Week) 
Continuous Internal Assessment (CIA) 

End Semester 

Examination 
Total 

L T P C CIA-1 CIA-2 CIA-3 CIA-4 Lab Theory Lab  

3 0 0 3 10 20 10 10 - 50 - 100 

Max. Time, End Semester Exam (Theory) -3Hrs End Semester Exam (Lab) - NA 

 

Prerequisite 

1. Fundamentals of Heat Transfer 

2. Fundamentals of Heat Exchangers. 

3. The usage of property table and steam table and necessary charts. 

 
 

Course Objectives 

1 To understand the methodology of design for heat exchangers. 

2 To have adequate knowledge of fouling and its effect. 

3 To get acquainted application of double pipe heat exchanger and its methodology. 

4 To estimate performance of shell and tube heat exchangers. 

5 To apply the knowledge of design of condensers and evaporators. 

 

Course Content 

Unit 

No. 

Module 

No. 
Content Hours 

1 
I 

Basics of heat exchanger: Classification of heat exchanger, 

selection of heat exchanger, overall heat transfer coefficient, LMTD 

method for heat exchanger analysis for parallel, counter, multi-pass 

and cross flow heat exchanger, e-NTU method for heat exchanger 

analysis, heat exchanger design methodology 

7 

II heat exchanger design methodology 2 

2 

I 

Fouling of Heat Exchangers: fouling, cleanliness factor, percent 

over surface, techniques to control fouling, additives, rating and 

sizing problems, Effects of Fouling, Aspects of Fouling 

4 

II 
Design of Heat Exchangers Subject to Fouling, Operations of Heat 

Exchangers Subject to Fouling, Techniques to Control Fouling 
5 

3 I 

Double-Pipe Heat Exchangers : Introduction, Thermal and 

Hydraulic Design of Inner Tube, Thermal and Hydraulic Analysis of 

Annulus, Parallel–Series Arrangements of Hairpins, Total Pressure 

Drop, Design and Operational Features 

9 

4 I 
Shell-and-Tube Heat Exchangers : Introduction, Basic 

Components, Shell Types, Tube Bundle Types, Tubes and Tube 
4 
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Passes, Tube Layout, Baffle Type and Geometry, Basic Design 

Procedure of a Heat Exchanger 

II 

Shell-Side Heat Transfer and Pressure Drop, Shell-Side Pressure 

Drop, Tube-Side Pressure Drop, Bell–Delaware Method (Numerical 

Treatment) 

5 

5 I 

Condensers and Evaporators : Plate Condensers, Air-Cooled 

Condensers, Direct Contact Condensers, Thermal Design of Shell-

and-Tube Condensers, Condensers for Refrigeration and Air-

Conditioning, Thermal Analysis: Shah Correlation, Kandlikar 

Correlation, Gungor and Winterton Correlation, Standards for 

Evaporators and Condensers 

9 

 Total No. of Hrs 45Hrs 

 

Beyond the Syllabus 

1. Study of design methodology of compact  heat exchanger. 
 

Course Outcome 

Students should able to 

CO1 To understand various types and applications of heat exchangers. 

CO2 To learn and calculate effect of fouling factor and its remedial solutions. 

CO3 To estimate performance of heat exchangers. 

CO4 To get acquainted with basic information of various types of condensers and evaporators 

as their need of applications.  

 

 

RecommendedResources  

Text Books 

1. Fundamentals of Heat Exchanger Design by Ramesh K Shah, Wiley 

Publication  

2. Compact Heat Exchangers by Kays, V.A. and London, A.L., McGraw Hill  

3. Heat Exchanger Design Handbook by Kuppan, T, Macel Dekker, CRC 

Press  

Reference Books 

1. Heat Exchanger Selection, Rating and Thermal Design by Sadik, Kakac, 

CRC Press  

2. Heat Exchanger Design Hand Book by Schunder E.U., Hemisphere Pub.  

3.  Process Heat transfer by Donald Q Kern, McGraw Hill  

E-Resources 1.  
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School of Engineering and Technology 
Department of Mechanical Engineering 

Year: BE B.Tech Semester: VIII 

Course : Robotics Course Code: 17YMEE--015 

 

Teaching 

Scheme 

(Hrs/Week) 
Continuous Internal Assessment (CIA) 

End Semester 

Examination 
Total 

L T P C CIA-1 CIA-2 CIA-3 CIA-4 Lab Theory Lab  

3 0 0 3 10 20 10 10 - 50 - 100 

Max. Time, End Semester Exam (Theory) -3Hrs End Semester Exam (Lab) - NA 

 

Prerequisite 

1. Introduction of basic electronics and electrical components  

2. Basics of Mechanics 

3. Industrial Automation I and II 

 
 

Course Objectives 

1 To enlighten the students about the fundamentals of robotic systems. 

2 To aware students about various applications of robotics 

3 To aware student about robot cell design 

4 To aware student about Micro/Nano robotic systems 

 

Course Content 

Unit 

No. 

Module 

No. 
Content Hours 

1 
I 

 

INTRODUCTION  TO ROBOTICS  

Robot Anatomy, Definition, law of robotics, History and Terminology 

of Robotics, Accuracy and repeatability of Robotics, Specifications of 

Robot-Speed of Robot-Robot joints and links, Robot Classifications, 

Architecture of robotic systems, Robot Drive systems Hydraulic, 

Pneumatic and Electric system. 

9 

2 II 

END EFFECTORS AND ROBOT CONTROLS  

Mechanical grippers-Slider crank mechanism, Screw type, Rotary 

actuators, cam type-Magnetic grippers-Vacuum grippers-Air 

operated grippers-Gripper force analysis-Gripper design-Simple 

problems-Robot controls-Point to point control, Continuous path 

control, Intelligent robot-Control system for robot joint-Control 

actions-Feedback devices-Encoder, Resolver, LVDT-Motion 

Interpolations-Adaptive control. 

10 

3 
III 

 

ROBOT TRANSFORMATIONS AND SENSORS 

Robot kinematics-Types- 2D, 3D Transformation-Scaling, Rotation, 

Translation- Homogeneous coordinates, multiple transformation-

Sensors in robot – Touch sensors-Tactile sensor – Proximity and 

8 
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range sensors – Robotic vision sensor-Force sensor-Light sensors, 

Pressure sensors. 

4 
 

IV 

ROBOT CELL DESIGN AND APPLICATIONS  

Robot work cell design and control-Sequence control, Operator 

interface, Safety monitoring devices in Robot-Mobile robot working 

principle. Introductions-Robot applications-Material handling, 

Machine loading and unloading, assembly, Inspection, Welding, 

Spray painting and undersea robot. 

9 

5 V 

MICRO/NANO ROBOTICS SYSTEM  

Micro/Nano-robotics system overview-Scaling effect-Top down and 

bottom up approach- Actuators of Micro/Nano robotics system-Nano 

robot communication techniques-Fabrication of micro/nano grippers-

Wall climbing micro robot working principles-Biomimetic robot-

Swarm robot-Nano-robot in targeted drug delivery system 
 

9 

 Total No. of Hrs. 45 Hrs 

 

Beyond the Syllabus 

1.  

 

Course Outcome 

Students should able to 

CO1 Understand the fundamentals of robotic systems. 

CO2 Study various applications of robotics 

CO3 Design robot cell 

CO4 Understand the Micro/Nano Robotics system 

 

Recommended Resources  

Text 

Books 

1. Robotics by Appuu K.K. Kuttan  

2. ROBOTICS by Krishna Kumar Jha 

3. ROBOTICS AND CONTROL by R Mittle (Author), I Nagrath (Author) 

Reference 

Books 

 

1.S.R. Deb, Robotics Technology and flexible automation, Tata McGraw-Hill 

Education., 2009 

2. Mikell P Groover & Nicholas G Odrey, Mitchel Weiss, Roger N Nagel, Ashish Dutta, 

Industrial Robotics, Technology programming and Applications, McGraw Hill, 2012 

3. Richard D. Klafter, Thomas .A, Chri Elewski, Michael Negin, Robotics Engineering 

an Integrated Approach, Phi Learning., 2009. 

4. Francis N. Nagy, Andras Siegler, Engineering foundation of Robotics, Prentice Hall 

Inc., 1987. 

5. P.A. Janaki Raman, Robotics and Image Processing an Introduction, Tata McGraw 

Hill Publishing company Ltd., 1995. 

 1. https://nptel.ac.in/courses/112105249/ 

https://nptel.ac.in/courses/112105249/
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E-

Resources 

2. https://www.researchgate.net/publication/277712686_Introduction_to_Robotics_class_notes_

UG_level 
3. https://www.doc.ic.ac.uk/~ajd/Robotics/RoboticsResources/lecture1.pdf 

 

 

  

https://www.researchgate.net/publication/277712686_Introduction_to_Robotics_class_notes_UG_level
https://www.researchgate.net/publication/277712686_Introduction_to_Robotics_class_notes_UG_level
https://www.doc.ic.ac.uk/~ajd/Robotics/RoboticsResources/lecture1.pdf
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School of Engineering and Technology 
Department of Mechanical Engineering 

Year: BE B.Tech Semester: VIII 

Course : Machine Tool Design Course Code: 17YMEE--016 

 

Teaching 

Scheme 

(Hrs/Week) 
Continuous Internal Assessment (CIA) 

End Semester 

Examination 
Total 

L T P C CIA-1 CIA-2 CIA-3 CIA-4 Lab Theory Lab  

3 0 0 3 10 20 10 10 - 50 - 100 

Max. Time, End Semester Exam (Theory) -3Hrs End Semester Exam (Lab) - NA 

 

Prerequisite 

1. Basic concepts of design. 

2. Application of various transmission system. 

3. Basic concepts of engineering Mechanics. 
 

Course Objectives 

1 To explore various design aspects of machine tools elements like transmissions, structures, 

materials, kinematics, dynamics  

2 To understand concepts related to design of Jigs and Fixtures. 

3 To understand concepts related to design of Die and Punch. 

 

Course Content 

Unit 

No. 

Module 

No. 
Content Hours 

1 I 
Introduction: General requirement of machine tool design, techno-

economic prerequisites. 
9 

2 I 

Machine Tools: Kinematics structure & mechanical, hydraulic and 

electrical drives, design of hydrostatic, hydrodynamic and 

antifriction guideways, design of spindles, design of speed box and 

feed box, stepped and step less regulations of speed and feed 

diagram, ray diagram, layout of spindles drive and feed drive in 

machine tools, machine tool structures, design of bed, heard stock, 

spindle supports and power screws, machine tool dynamics.  

10 

3 

 

 

I 

Jigs and Fixtures Design: Applications in manufacturing, 

principle of location & clamping, types of locators and clamps, 

design of jigs and fixtures, selection of materials, Factors 

considered during design, Quick Clamping, Drill- Jig Bushing. 

9 

4 I 

Die and Punch Design: Applications in manufacturing, design of 

various type of dies, selection of materials for casting and forging 

dies. 

9 

5 I 

Control, Maintenance, Reliability & Installation of machine 

Tool: Machine Tool Operator's Control Systems: Need of 

Standardization, Classification, Controls in Conventional and 

9 
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NC/CNC Machines, Adaptive Control.  Machine Tool Installation 

and Maintenance, installations and maintenance of machine tool, 

Introduction to reliability of machine tool, availability and 

maintainability 

 Total No. of Hrs 45 Hrs 
 

Beyond the Syllabus 

1. Development techniques on jigs and fixtures. 

2. Utilization of Die and Punches for various application. 
 

Course Outcome 

Students should able to 

CO1 Develop the conceptual design, manufacturing framework and systematic analysis 
of design problems on the machine tools.  

CO2 Apply the design procedures for different types of design problems such as gear box 

design, guide way design, shaft loading and its associated parts, rolling bearings.  

CO3 Design jigs and fixtures for machine tool applications.   

CO4 Design, develop, and evaluate cutting tools, die, punches and work holders for a 

manufactured product 

 

 

 

 

  

RecommendedResources  

Text Books 

1. Mehta, N. K., Machine Tool Design & Numerical Control, McGraw Hill, 

New Delhi (2004).  

2. Sen, G.C. and Bhattacharya, A., Machine Tools, Central Book Agency, 

New Delhi (1989). 

Reference Books 

1. Pandey, P.C. and Singh, C.K., Production Engineering Sciences, Standard  

Publishers, New Delhi (2003). 

2. Basu, S. K. and Palo, D.K., Design of Machine Tools, Allied Publishers, 

New Delhi (2008). 

3. Acherkhan, N.S., Machine Tool Design, Mir Publishers, New Delhi 

(1983). 

E-Resources 
1. https://nptel.ac.in/courses/112105126/35 
2. https://ocw.mit.edu/courses/mechanical-engineering/2-830j-control-of-

manufacturing-processes-sma-6303-spring-2008/lecture-videos/lecture3.pdf 

https://nptel.ac.in/courses/112105126/35
https://ocw.mit.edu/courses/mechanical-engineering/2-830j-control-of-manufacturing-processes-sma-6303-spring-2008/lecture-videos/lecture3.pdf
https://ocw.mit.edu/courses/mechanical-engineering/2-830j-control-of-manufacturing-processes-sma-6303-spring-2008/lecture-videos/lecture3.pdf
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School of Engineering and Technology 
Department of Mechanical Engineering 

Year: BE B.Tech Semester: VIII 

Course : Project Stage II Course Code: 17YME811 

 

Teaching 

Scheme 

(Hrs/Week) 
Continuous Internal Assessment (CIA) 

End Semester 

Examination 
Total 

L T P C CIA-1 CIA-2 CIA-3 CIA-4 Lab Theory Lab  

- - 16 8 - - - - - - 100 100 

Max. Time, End Semester Exam (Theory) -NA End Semester Exam (Lab) – 2Hrs 

 

Prerequisite All the concepts of Engineering. 
 

 

Guidelines for Project Stage -II 

The candidate shall submit the synopsis of the project work to the evaluation committee at 

the starting of forth year (Semester-VIII). It shall include the problem definition, literature 

survey, the methodology for the project work etc. 

A report of the work shall be submitted at the end of Semester VIII after approval by the 

Guide and endorsement of the Head of Department. It will be assessed by the evaluation 

committee appointed by the Head of the Department, for appropriateness, sufficiency of 

contents and offer suggestions if any. 

The candidate shall prepare a report of about 55-60 pages. The report typed on A4 sized paper 

and bound in the prescribed format and shall be submitted after approval by the Guide and 

endorsement of the Head of Department. The report copies must be duly signed by the guide 

and Head of department (one copy for university, one copy for guide and one copy for the 

candidate). Attendance of all students for all presentations scheduled in between for smooth 

conduction of this course  is compulsory. 

Note: Maximum two groups of four students per group, shall work under one faculty member 

of department. The group of one student is strictly not allowed. 
 

INSTRUCTIONS FOR PROJECT WRITING 

Guidelines: - 

It is important that the procedures listed below be carefully followed by all the students of 

B.Tech. Mechanical Engineering. 

1. Prepare Three Hard Bound Copies of your manuscript.  

2. Limit your Dissertation report to 25 – 30 pages (preferably)  



 

  

P
ag

e3
2

 

3. The footer must include the following:  

University Name, B.Tech. Mechanical Engineering - Times New Roman 10 pt. and centrally 

aligned.  

4. Page number as second line of footer, Times New Roman 10 Pt, centrally aligned.  

5. Print the manuscript using  

a) Letter quality computer printing.  

b) The main part of manuscript should be Times New Roman 12 pt. with alignment - 

justified.  

c) Use 1.5 line spacing.  

d) Entire report shall be of 5- 7 chapters.  

6. Use the paper size 8.5’’ × 11’’ or A4 (210 × 197 mm). Please follow the margins given 

below.  

 

 

 

Margin Location Paper 8.5’’ × 11’’ Paper A4 (210 × 197 

mm) 

Top 1’’ 25.4 mm 

Left 1.5’’ 37 mm 

Bottom 1.25’’ 32 mm 

Right 1’’ 25.4 mm 

 

7. All paragraphs will be 1.5 line spaced with a one blank line between each paragraph. Each 

paragraph will begin with without any indentation.  

8. Section titles should be bold with 14 pt typed in all capital letters and should be left 

aligned.  

9. Sub-Section headings should be aligning at the left with 12 pt, bold and Title Case (the 

first letter of each word is to be capitalized).  

10. Illustrations (charts, drawings, photographs, figures) are to be in the text. Use only 

illustrations really pertinent to the text. Illustrations must be sharp, clear, black and white. 

Illustrations downloaded from internet are not acceptable.  

a. Illustrations should not be more than two per page.  

b. Figure No. and Title at bottom with 12 pt 

c. Legends below the title in 10 pt 

d. Leave proper margin in all sides  

e. Illustrations as far as possible should not be photo copied.  

11. Photographs if any should of glossy prints  

12.Use SI system of units only.  

13.Number the pages on the front side, centrally below the footer  

14. References should be either in order as they appear in the thesis or in alphabetical order 

by last name of first author  
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15. Symbols and notations if any should be included in nomenclature section only  

16. Following will be the order of report  

i. Cover page and Front page as per the specimen on separate sheet  

ii. Certificate from the Institute as per the specimen on separate sheet  

iii. Acknowledgements  

iv. List of Figures  

v. List of Tables  

vi. Nomenclature  

vii. Contents  

viii. Abstract (A brief abstract of the report not more than 150 words. The heading of 

abstract i.e. word “Abstract” should be bold, Times New Roman, 12 pt and should be typed at 

the centre. The contents of abstract should be typed on new line without space between 

heading and contents. Try to include one or two sentences each on motive, method, key-

results and conclusions in Abstract along with key words (preferably) 

1 Introduction (2-3 pages) (TNR – 14 Bold)  

1.1 Problem statement (TNR – 12)  

1.2 Objectives  

1.3 Scope  

1.4 Methodology  

1.5 Organization of Dissertation  

 

2 Literature Review (15-20 pages)  

Discuss the work done so far by researchers in the domain area and their significant 

conclusions. No derivations, figures, tables, graphs are expected.  

 

3 This chapter shall be based on your own simulation work (Analytical/ 

Numerical/FEM/CFD) (8- 10 pages) 

 

4 Concluding Remarks (1-2 pages)  

 

References  

ANNEXURE (if any) (Put all mathematical derivations, Simulation program etc. as 

Annexure) 

 

17. All section headings and subheadings should be numbered. For sections use numbers 1, 2, 

3, …. and for subheadings 1.1, 1.2, …. etc and section subheadings 2.1.1, 2.1.2, …. etc.  

 

18. References should be given in the body of the text and well spread. No verbatim copy or 

excessive text from only one or two references. If figures and tables are taken from any 

reference then indicate source of it. Please follow the following procedure for references : 

 

Reference Books  
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Doan, T. G. and Krenchel, A. J., Engineered interfaces in fibre reinforced composites, 4th 

ed., Shanghai University Press, China, 2003, pp. 218-224. 

 

Papers from Journal or Transactions  

Jung, D. S. and Radermacher, R., Transport properties and surface tension of pure and mixed 

refrigerants, ASHRAE Trans, 1991, 97 (1), pp. 90 – 98.  

Bansal, P. K., Rupasinghe, A. S. and Jain, A. S., An empirical correction for sizing capillary 

tubes, Int. Journal of Refrigeration, 1996, 19 (8), pp.123-126.  

 

Papers from Conference Proceedings  

Colbourne, D. and Ritter, T. J., Quantitative assessment of flammable refrigerants in room 

air conditioners, Proc. of the Sixteenth International Compressor Engineering Conference 

and Ninth International Refrigeration and Air Conditioning Conference, Purdue University, 

West Lafayette, Indiana, USA, 2002, pp. 34 – 40.  

 

Reports, Handbooks etc.  

United Nations Environmental Programme, Report of the Refrigeration, Air Conditioning and 

Heat Pumps, Technical Option Committee, 2002, Assessment - 2002.  

ASHRAE Handbook: Refrigeration, 1994 (Chapter 44)  

 

Patent  

Patent No., Country (in parenthesis), date of application, title, year.  

 

Internet  

www.(Site) [Give full length URL] 
 

 

 

 


