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Course
Code Course Title Credits

Professional Elective — V

Professional Elective - VI

Open Elective - III

MES01PC Project Stage — II including seminar

Total Credits

*MC - Satisfactory/Unsatisfactory
PROFESSIONAL ELECTIVES OFFERED IN

R22

Professional Elective - I

MEG611PE Unconventional Machining Processes

ME612PE Production Planning & Control

ME613PE Operations Research

ME614PE Microprocessors in Automation

Professional Elective — II

ME721PE Additive Manufacturing

ME722PE Automation in Manufacturing

ME723PE Artificial Intelligence in Mechanical Engineering

ME724PE Mechatronics

Professional Elective — III

ME731PE Power plant Engineering
ME732PE Automobile Engineering

ME733PE Non-Conventional Energy Sources

ME734PE Solar Energy Technology

Professional Elective — IV

ME741PE Re-Engineering

ME742PE Computational Fluid Dynamics

ME743PE Turbo Machinery

ME744PE Fluid Power System
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MES851PE

Industrial Robotics

MES852PE

Mechanical Vibrations

MES8S3PE

Composite Materials

MES854PE

Energy Conservation and Management

Professional Elective — VI

ME861PE

Industry 4.0

MES862PE

Fuzzy Logic and ANN

ME863PE

Electric and Hybrid Vehicles

MES864PE

Total Quality Management
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MESS51PE INDUSTRIAL ROBOTICS (PROFESSIONAL ELECTIVE - V)

B.Tech. IV Year II Sem.

L T PC
3 0 0 3

Pre-requisites: Basic principles of Kinematics and mechanics

Course Objectives: The goal of the course is to familiarize the students with the concepts and
techniques in robotic engineering, manipulator kinematics, dynamics and control, chose, and
incorporate robotic technology in engineering systems.
e Make the students acquainted with the theoretical aspects of Robotics
e Enable the students to acquire practical experience in the field of Robotics through design
projects and case studies.
Make the students to understand the importance of robots in various fields of
engineering.
Expose the students to various robots and their operational details.

Course Outcomes: At the end of the course, the student will be able to:
e understand the basic components of robots.
o Differentiate types of robots and robot grippers.
e Model forward and inverse kinematics of robot manipulators.
e Analyze forces in links and joints of a robot.
e Programme a robot to perform tasks in industrial applications.
e Design intelligent robots using sensors.

UNIT -I:

Introduction: Automation and Robotics — An over view of Robotics — present and future
applications. Components of the Industrial Robotics: common types of arms. Components,
Architecture, number of degrees of freedom - Requirements and challenges of end effectors,
Design of end effectors, Precision of Movement: Resolution, Accuracy and Repeatability,
Speed of Response and Load Carrying Capacity.

UNIT - II:

Motion Analysis: Basic Rotation Matrices, Equivalent Axis and Angle, Euler Angles,
Composite Rotation Matrices. Homogeneous transformations as applicable to rotation and
translation — problems. Manipulator Kinematics-H notation-H method of Assignment of frames-
H Transformation Matrix, joint coordinates and world coordinates, Forward and inverse
kinematics — problems on Industrial Robotic Manipulators.

UNIT - III:

Differential transformation of manipulators, Jacobians — problems. Dynamics: Lagrange — Euler
and Newton — Euler formations — Problems.

Trajectory planning and avoidance of obstacles, path planning, Slew motion, joint interpolated
motion — straight line motion.

UNIT - IV:

Robot actuators and Feedback components: Actuators: Pneumatic, Hydraulic actuators,
electric & stepper motors, comparison of Actuators, Feedback components: position sensors —
potentiometers, resolvers, encoders — Velocity sensors, Tactile and Range sensors, Force and
Torque sensors — End Effectors and Tools

UNIT V:

Robot Application in Manufacturing: Material Transfer - Material handling, loading and
unloading- Processing - spot and continuous arc welding & spray painting - Assembly and
Inspection. Robotic
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Programming Methods - Languages: Lead Through Programming, Textual Robotic
Languages such as APT, MCL.

TEXT BOOKS:
1. Industrial Robotics / Groover M P /Mc Graw Hill
2. Introduction to Industrial Robotics / Ramachandran Nagarajan / Pearson

REFERENCE BOOKS:
1. Robot Dynamics and Controls / Spony and Vidyasagar / John Wiley
2. Robot Analysis and control / Asada, Slotine / Wiley Inter-Science.
3. Robotics — Fu et al / TMH Publications.
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MES852PE MECHANICAL VIBRATIONS (PROFESSIONAL ELECTIVE - V)

B.Tech. IV Year II Sem.

Pre-requisites: Engineering Mechanics.
Course objectives: To Understand various types of vibrations.

Course Outcomes: At the end of the course, the student will be able to,
e Understand the causes and effects of vibration in mechanical systems.
e Develop schematic models for physical systems and formulate governing equations of
motion
Understand the role of damping, stiffness and inertia in mechanical systems
Analyze rotating and reciprocating systems and compute critical speeds.
Analyze and design machine supporting structures, vibration isolators and absorbers.

UNIT -I:

Single degree of Freedom systems - I: Undamped and damped free vibrations; forced vibrations
coulomb damping; Response to excitation; rotating unbalance and support excitation; vibration
isolation and transmissibility.

UNIT - II:

Single degree of Freedom systems - II: Response to Non-Periodic Excitations: unit impulse, unit
step and unit Ramp functions; response to arbitrary excitations, The Convolution Integral; shock
spectrum; System response by the Laplace Transformation method.

UNIT - III:

Two-degree freedom systems: Principal modes- undamped and damped free and forced
vibrations; undamped vibration absorbers;

Multi degree freedom systems: Matrix formulation, stiffness and flexibility influence
coefficients; Eigen value problem; normal modes and their properties; Free and forced vibration
by Modal analysis; Method of matrix inversion; Torsional vibrations of multi- rotor systems and
geared systems; Discrete- Time systems.

UNIT - IV:

Continuous system: Free vibration of strings — longitudinal oscillations of bars- traverse
vibrations of beams- Torsional vibrations of shafts.

Critical speeds of shafts: Critical speeds without and with damping, secondary critical speed.
Numerical Methods: Rayleigh’s stodola's, Matrix iteration, Rayleigh- Ritz Method and
Holzer's methods.

Vibration measuring instruments: Vibrometers, velocity meters & accelerometers

UNIT - V:

Sound level and subjective response to sound: Subjective response to sound, frequency
dependent human response to sound, sound-pressure dependent human response, the decibel
scale, relationship among sound power, sound intensity and sound pressure level, relationship
between sound power level and sound intensity, relationship between sound intensity level and
sound pressure level, sound measuring instruments.

TEXT BOOKS:

1. Elements of Vibration Analysis / Meirovitch/ Mc Graw Hill

2. Principles of Vibration / Benson H. Tongue/Oxford
REFERENCE BOOKS:

1. Mechanical Vibrations / SS Rao / Pearson

2. Mechanical Vibration /Rao V. Dukkipati, J Srinivas/ PHI

3. Mechanical Vibrations/ G.K. Grover/ Nemchand & Brothers.
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MESS53PE COMPOSITE MATERIALS (PROFESSIONAL ELECTIVE - V)

B.Tech. IV Year II Sem.

L TPC
3 0 0 3

Course objectives:

e Develop understanding of the structure of ceramic materials on multiple length scales.

e Develop knowledge of point defect generation in ceramic materials, and their impact
on transport properties.
To describe key processing techniques for producing metal, ceramic-, and polymer-
matrix composites.
To demonstrate the relationship among synthesis, processing, and properties in
composite materials.

Course Outcomes: At the end of the course student will be able to
e Understand the crystal structures of a wide range of ceramic materials and glasses.
e explain how common fibers are produced and how the properties of the fibers are related
to the internal structure.
select matrices for composite materials in different applications.
describe key processing methods for fabricating composites.

UNIT - I:

Introduction: Definition, Classification of Composite materials based on structure, based on
matrix, Advantages of composites, Applications of composites, Functional requirements of
reinforcement and matrix.

UNIT - II:

Types of reinforcements and their properties: Fibers: Carbon, Boron, Glass, Aramid, Al1203, SiC,
Nature and manufacture of glass, carbon and aramid fibres, Comparison of fibres. Role of
interfaces: Wettability and Bonding, The interface in Composites, Interactions and Types of
bonding at the Interface, Tests for measuring Interfacial strength.

UNIT - III:

Fabrication of Polymeric Matrix Composites, Structure and properties of Polymeric Matrix
Composites, Interface in Polymeric Matrix Composites, Applications; Fabrication of Ceramic
Matrix Composites, Properties of Ceramic Matrix Composites, Interface in Ceramic Matrix
Composites, Toughness of Ceramic Matrix Composites Applications of Ceramic Matrix
Composites.

UNIT - IV:

Fabrication of Metal Matrix Composites: Solid state fabrication, Liquid state fabrication and In-
situ fabrication techniques; Interface in Metal Matrix Composites: Mechanical bonding, Chemical
bonding and Interfaces in In-situ Composites; Discontinuously reinforced Metal Matrix
Composites, Properties and Applications. Fabrication of Carbon fiber composites, properties,
interface and applications.

UNIT - V:

Micromechanics of Composites: Density, Mechanical Properties: Prediction of Elastic constants,
Micro mechanical approach, Halpin-Tsai equations, Transverse stresses; Thermal properties:
Hydrothermal stresses and Mechanics of Load transfer from matrix to fiber.

TEXTS BOOKS:
1. Composite Materials — Science & Engineering, K.K. Chawla, Springer-Verlag, New
York, 1987.
2. An Introduction to Composite Materials, Hull, Cambridge, 2nd Edt. 1997.

REFERENCE BOOKS:
1. Composites, Engineered Materials Handbook, Vol. 1, ASM International, Ohio, 1988.
2. Structure and Properties of Composites, Materials Science and Technology, Vol.
13, VCH, Weinheim, Germany, 1993.
Composite Materials: Engineering and Science, F.L. Matthews and R.D. Rawlings,
Chapman & Hall, London, 1994.
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MES8S54PE ENERGY CONSERVATION AND MANAGEMENT
(PROFESSIONAL ELECTIVE - V)

B.Tech. IV Year II Sem.

Course Objectives:
e To understand the principles of energy conservation
e To understand thermal insulation & refractors.
e To know waste heat recovery systems.
e To gain knowledge about engineering economics.
e To impart knowledge Energy management programs.

Course Outcomes: At the end of the course, student will be able to

e Understand the basic concept of energy conservation and its role in energy management.

e Focus on thermal Insulation & refractors, classification and applications.

e Discuss the energy conservation opportunities in the energy intensive industries by waste
heat recovery system.
Analyze the quantum of electrical energy that can be saved by the use of energy
efficient lighting systems and energy audit parameters.
Understand concept of Project management and energy management Programs

UNIT-I:

Energy Conservation: Rules for efficient energy conservation — technologies for energy
conservation - outline of waste heat and material reclamation, load management, alternate
energy sources, and energy storage.

UNIT-II:

Thermal Insulation & Refractors: Heat loss through un-insulated surfaces, effects of insulation
on current carrying wires — economic thickness of insulation — critical radius of insulation -
properties of thermal insulators — classification of insulation materials — classification of
refractors — properties of refractors — criteria for good refractory material — applications of
insulating & refractory materials.

UNIT-III:

Waste Heat Recovery Systems: Guideline to identify waste heat — feasibility study of waste heat
— shell and tube heat exchanger — thermal wheel — heat pipe heat exchanger — heat pump — waste
heat boilers — incinerators.

Heat Recovery Systems & Heat Exchanger Networks: Liquid to liquid heat exchangers — gas
to liquid heat recovery systems, regenerators, recuperators, rotating regenerators -
miscellaneous heat recovery methods — selection of materials for heat exchangers — combined
radiation and convective heat exchanger, U tube heat exchanger, tube heat exchanger,
fluidized bed heat exchanger — economizer.

UNIT-IV:

Engineering Economics: Managerial objectives, steps in planning — efficiency of organization-
capital budgeting — classification of costs — interest — types — nominal and effective interest
rates — discrete and continuous compounding — discounting - time value of money — cash flow
diagrams — present worth factor, capital recovery factor, equal annual payments — equivalent
between cash flows. ENERGY AUDITING: A definition — objectives — level of responsibility —
control of energy — uses of energy — check lists — energy conservation schemes — energy index
— cost index - pie charts - sankey diagrams — load profiles — types of energy audits —
questionnaire — energy audit of industries — general energy audit — detailed energy audit — energy
saving potential.




UNIT-V:

Project Management

Method of investment appraisal — rate of return method, pay back method, net present value
method (NPV) — adoption of the methods in energy conservation campaign — types of projects —
propose of project management — classification — role and qualities of project manager — types of
budgets - budget committee — budgeting.

Energy Management Programs: Necessary steps of energy management programme — concepts
of energy management — general principles of energy management — energy management in
manufacturing and process industries — qualities and functions of energy managers — duties of
energy manager - language of energy manager — checklist for top management.

TEXT BOOKS:
1. Waste heat recovery systems -D.A. Reay/Pergmon Press.
2. Energy Management -W.R. Murphy & G. Mickay, Butterworths

REFERENCE BOOKS:
1. Energy Conservation -P.W.0O’ Callaghan, Pargamon Press 1981.
2. Engineering Heat Audits -C.P. Gupta & Rajendra Prakash, Nechand & Bros.

3. Hand book of energy audits -Albert Thumann, The F.Airmont Press Inc., Atlanta
Georgia, 1979.

Energy Management Principles -Craig B. Smithm, Pergarmon Press.
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MES861PE INDUSTRY 4.0 (PROFESSIONAL ELECTIVE - VI)

B.Tech. IV Year II Sem.

L T PC
3 0 0 3

Course Objectives: The objectives of this course are
e To understand the basics of Industry 4.0
e To understand the Business model and impact of IIoT
e To understand the concepts of virtual reality, lean manufacturing
e To gain knowledge of various sensors and actuators.
e To understand various data transmission technologies.

Course Outcomes: After completion of the course the student will be able to
e Explain Smart Business Perspective, Cyber security, Impacts of Industry 4.0.
e Understand the basics of the Industrial Internet of Things.
e Understand various key technologies.
e Implement various sensors and actuators.

e Understand different industrial transmission technologies and IIOT applications in real
life

UNIT -I:

Industry 4.0 Basics: Industrial revolution: Phases, Evolution of Industry4.0, Environmental
impacts of industrial revolution, Applications, Design requirements, Drivers of Industry4.0,
Sustainability Assessment of industries, Smart Business Perspective, Cyber security, Impacts
of Industry 4.0.

UNIT - II:

Industrial Internet of Things- Basics: IloT and Industry 4.0, IIC, Industrial Internet Systems,
Design of industrial internet systems, Impact of industrial internet, Benefits of industrial
internet, Industrial sensing, Industrial Processes, Features of IloT for industrial processes,
Industrial plant-The future architecture, Digital Enterprise

Business Models and Reference Architecture of IIoT: Definition of a business model, Business
models of IIoT, Industrial Internet Reference Architecture

UNIT -III:

Key Technologies: Off-site Technologies, Cloud Computing, Fog Computing

Key Technologies: On-site Technologies, Augmented Reality, Virtual Reality, Smart factories,
Lean manufacturing system, Big Data and Advanced Analytics

UNIT -1IV:

Sensors: Various sensor types and their underlying working principles, Characteristics of
Sensors — Resolution, calibration, accuracy and others, Sensor Categories — Thermal,
Mechanical, Electrical, Optical and Acoustic sensors.

Actuators: Thermal, Hydraulic, Pneumatic, Electro mechanical Actuator

UNIT - V:

Industrial Data Transmission and Acquisition: Architecture of various data transmission
technologies like Foundation Fieldbus, Profibus, Highway Addressable Remote Transducer
(HART), Interbus, Bitbus, Digital STROM, Controller Area Network, and other recent and
upcoming Technologies. Distributed Control System, SCADA and PLC System.

IIOT Applications: IoT Applications on Industrial automation, Factories and Assembly line,
Plant Security and Safety, Transportation, Agriculture, Healthcare, Home Automation, Oil,
Chemical and Pharmaceutical Industry and others.
TEXT BOOKS:
1. Introduction to Industrial Internet of Things and Industry 4.0 by Sudip Misra,
Chandana Roy, Anandarup Mukherjee, CRC Press
2. Vijay Madisetti, Arshdeep Bahga, Internet of Things, “A Hands-on Approach”, University
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Press.

REFERENCE BOOKS:

1.

Dr. SRN Reddy, Rachit Thukral and Manasi Mishra, “Introduction to Internet of
Things: A practical Approach”, ETI Labs

Pethuru Raj and Anupama C. Raman, “The Internet of Things: Enabling
Technologies, Platforms, and Use Cases”, CRC Press

Adrian McEwen, “Designing the Internet of Things”, Wiley.

Raj Kamal, “Internet of Things: Architecture and Design”, McGraw Hill.

Cuno Pfister, “Getting Started with the Internet of Things”, O Reilly Media
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MES862PE FUZZY LOGIC AND ANN (PROFESSIONAL ELECTIVE - VI)

B.Tech. IV Year II Sem.

L TPC
3 0 0 3

Prerequisite: Operations research, Optimisation Techniques, Control Systems

Course Objectives: The goal of this course is to give a good basic understanding of Neural
Networks and Fuzzy Logic. This course is mainly intended for engineers who desire to learn more
about these techniques

Course outcomes: After completion of this course, the student will be able to
e Understand the concepts of neural networks and fuzzy logics
e Understand the topology of multi-layer perceptron, recurrent neural networks and
e Fuzzification & Defuzzification.
e Understand the basic structure and operation of Fuzzy logic control systems

UNIT-I:

Evolution of neural networks; Artificial Neural Network: Basic model, Classification, Feed
forward and Recurrent topologies, Activation functions; Learning algorithms: Supervised, Un-
supervised and Reinforcement; Fundamentals of connectionist modeling: McCulloch - Pits
model, Perceptron, Adaline, Madaline.

UNIT-II:

Topology of Multilayer perceptron, Back propagation learning algorithm, limitations of
Multilayer perceptron. Radial Basis Function networks: Topology, learning algorithm; Kohenen’s
self-organising network: Topology, learning algorithm; Bidirectional associative memory
Topology, learning algorithm, Applications.

UNIT-III:

Recurrent neural networks: Basic concepts, Dynamics, Architecture and training algorithms,
Applications; Hopfield network: Topology, learning algorithm, Applications; Industrial and
commercial applications of Neural networks: Semiconductor manufacturing processes,
Communication, Process monitoring and optimal control, Robotics, Decision fusion and pattern
recognition.

UNIT-IV:

Classical and fuzzy sets: Introduction, Operations and Properties, Fuzzy Relations: Cardinality,
Operations and Properties, Equivalence and tolerance relation, Value assignment: cosine
amplitude and max-min method; Fuzzification: Membership value assignment- Inference, rank
ordering, angular fuzzy sets. Defuzzification methods, Fuzzy measures, Fuzzy integrals,
Fuzziness and fuzzy resolution; possibility theory and Fuzzy

arithmetic; composition and inference; Considerations of fuzzy decision-making.

UNIT-V:
Basic structure and operation of Fuzzy logic control systems; Design methodology and
stability analysis of fuzzy control systems; Applications of Fuzzy controllers. Applications of fuzzy
theory.

TEXT BOOKS:
1. Neural Networks in Computer Intelligence by Limin Fu, McGraw Hill, 2003.
2. Soft Computing and Intelligent Systems Design, Theory, Tools and Applications
by Fakhreddine O. Karray and Clarence De Silva., Pearson Education, India, 2009.
REFERENCE BOOKS:
1. Fuzzy Logic with Engineering Applications by Timothy J. Ross, McGraw Hill, 1995.
2. Artificial Neural Networks by B. Yegnanarayana, PHI, India, 2006.
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MES863PE ELECTRIC AND HYBRID VEHICLES (PROFESSIONAL ELECTIVE - VI)

B.Tech. IV Year II Sem.

Course Objectives:
e Explain the history of Electric vehicles and development

e Discuss the Social and environmental importance of hybrid and electric vehicles,
impact of modern drive-trains on energy supplies
Explore to basic concept of electric traction, Configuration and control of DC Motor
drives, Configuration and control of Induction Motor drives etc.

Analyse the Fuel Cell based energy storage and Super Capacitor based energy storage
etc.

Explore to types of Driving Cycles, Range modelling for Battery Electric Vehicle, Hybrid
(ICE & others) etc.

Course Outcomes: At the end of the course student will be able to

e Choose the appropriate source of energy for the hybrid electric vehicle based on driving
cycle.

Analyze the power and energy need of the various hybrid electric vehicle and Measure
and Estimate the energy consumption of the Hybrid Vehicles

Evaluate energy efficiency of the vehicle for its drive trains

Elaborate the types of storage systems such as battery based, fuel cell based etc.
Explain the types of Driving Cycles, Fuel Cell EV, Solar Powered Vehicles

UNIT-I:

Introduction To Electric Vehicle: History of Electric Vehicles, Development towards 21st
Century, Types of Electric Vehicles in use today — Battery Electric Vehicle, Hybrid (ICE & others),
Fuel Cell EV, Solar Powered Vehicles. Motion and Dynamic Equations of the Electric Vehicles:
various forces acting on the Vehicle in static and dynamic conditions.

UNIT- II:

Introduction To Hybrid and Electric Vehicles: Social and environmental importance of hybrid
and electric vehicles, impact of modern drive-trains on energy supplies. Hybrid Electric Drive-trains:
Basic concept of hybrid traction, introduction to various hybrid Drive-train topologies, power flow
control in hybrid drive-train topologies, fuel efficiency analysis

UNIT- III:

Electric Drive Trains: Basic concept of electric traction, introduction to various electric drivetrain
topologies, power flow control in electric drive-train topologies, fuel efficiency analysis. Electric
Propulsion wunit: Introduction to electric components used in hybrid and electric vehicles,
Configuration and control of DC Motor drives, Configuration and control of Induction Motor drives,
configuration and control of Permanent Magnet Motor drives, Configuration and control of Switch
Reluctance Motor drives, drive system efficiency

UNIT- IV:

Types of Storage Systems: Introduction to Energy Storage Requirements in Hybrid and Electric
Vehicles, Battery based energy storage and its analysis, Fuel Cell based energy storage and
its analysis, Super Capacitor based energy storage and its analysis, Flywheel based energy
storage and its analysis, Hybridization of different energy storage devices. Sizing the drive
system: Matching the electric machine and the internal combustion engine (ICE), Sizing the
propulsion motor, sizing the power electronics, selecting the energy storage technology,
Calculation for the rating.

UNIT- V:

Modelling of Hybrid Electric Vehicle Range: Driving Cycles, Types of Driving Cycles, Range
modelling for Battery Electric Vehicle, Hybrid (ICE & others), Fuel Cell EV, Solar Powered
Vehicles. Case study of 2 wheeler, 3 wheeler and 4 wheeler vehicles.
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TEXT BOOKS

1.

James Larminie, J. Lowry, “Electric Vehicle Technology Explained”, John Wiley &
Sons Ltd. 2003.

M. Ehsani, Y. Gao, S. E. Gay and A. Emadi, “Modern Electric, Hybrid Electric,
and Fuel Cell Vehicles: Fundamentals, Theory, and Design”, CRC Press, 2004.

REFERENCE BOOKS

1.

S. Onori, L. Serrao and G. Rizzoni, “Hybrid Electric Vehicles: Energy Management
Strategies”, Springer, 2016.

Igbal Hussein, “Electric and Hybrid Vehicles: Design Fundamentals”, CRC Press,
2010.
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ME864PE TOTAL QUALITY MANAGEMENT (PROFESSIONAL ELECTIVE - VI)

B.Tech. IV Year II Sem.

L TPC
3 0 0 3

Course Objectives:
e Develop an understanding of the necessary information and skills needed to manage,
control and improve quality practices in the organizations through TQM philosophy.
To understands customer and supplier relationship and Bench marketing.
Apply TQM in traditional organizations.
Analysis of quality in cost and management.
To understand various ISO around the world.

Course Outcomes: After completion of the course the student will be able to
Understand the concept of TQM and various control charts
To analyze the relationship between customer and supplier
Implement TQM in an organization
To evaluate the cost of quality
Understand the third-party audit and documentation of various ISO audits

UNIT -I:

Introduction: The concept of TQM, Quality and Business performance, attitude and involvement
of top management, communication, culture and management systems. Management of Process
Quality: Definition of quality, Quality Control, a brief history, Product Inspection vs, Process
Control, Statistical Quality Control, Control Charts and Acceptance Sampling.

UNIT - II:

Customer Focus and Satisfaction: Process Vs. Customer, internal customer conflict, quality
focus, Customer Satisfaction, role of Marketing and Sales, Buyer — Supplier relationships. Bench
Marketing: Evolution of Bench Marketing, meaning of Bench marketing, benefits of bench
marketing, the bench marketing process, pitfalls of bench marketing.

UNIT - III:

Organizing for TQM: The systems approach, organizing for quality implementation, making the
transition from a traditional to a TQM organizing, Quality Circles. Productivity, Quality and
Reengineering: The leverage of Productivity and Quality, Management systems Vs. Technology,
Measuring Productivity, Improving Productivity Re-engineering.

UNIT - IV:
The Cost of Quality: Definition of the Cost of Quality, Quality Costs, Measuring Quality Costs,
use of Quality Cost Information, Accounting Systems and Quality Management.

UNIT - V:

ISO9000: Universal Standards of Quality: ISO around the world, The ISO9000 ANSI/ASQCQ-
90. Series Standards, benefits of ISO9000 certification, the third-party audit, Documentation
ISO9000 and services, the cost of certification implementing the system.

TEXT BOOKS:
1. Total Quality Management: Text, cases and Readings, Third Edition - Joel E. Ross.
2. Beyond TQM - Robert L. Flood.
REFERENCE BOOKS:
1. Statistical Quality Control — Eugene Grant, Richard McGraw-Hill, 2017.
2. Total Quality Management, Besterfiled D. H., Pearson Education Asia — 2015-4th
Edition
The Management and Control of Quality, Evans J. R, and Lindsay W. M.,
Southwestern (Thomson Learning), Fifth Edition.
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ME8310E ENTREPRENEURSHIP DEVELOPMENT (OPEN ELECTIVE - III)

B.Tech. IV Year II Sem.
L T POC
3 0 0 3
Course objectives: [| Study of this subject provides an understanding of the scope of an
entrepreneur, key areas of development, financial assistance by the institutions, methods of
taxation and tax benefits, etc.
Course Outcomes: [| Upon completion of the course, students will be able to
e Identify the factors affecting entrepreneurial growth
e Understand various programs supporting entrepreneurship
e Write preliminary project report
e Estimate the finances for the project
e Appraise and avail support rendered by the Government and other Appropriate Agencies

UNIT I

Entrepreneurship Entrepreneur — Types of Entrepreneurs — Difference between Entrepreneur
and Intrapreneur Entrepreneurship in Economic Growth, Factors Affecting Entrepreneurial
Growth.

UNIT II

Motivation Major Motives Influencing an Entrepreneur — Achievement Motivation Training, Self
Rating, Business Game, Thematic Apperception Test — Stress Management,
Entrepreneurship Development Programs — Need, Objectives.

UNIT III

Business Small Enterprises — Definition, Classification — Characteristics, Ownership Structures
— Project Formulation — Steps involved in setting up a Business — Identifying, selecting a Good
Business opportunity, Market Survey and Research, Techno Economic Feasibility Assessment —
Preparation of Preliminary Project Reports — Project Appraisal — Sources of Information -
Classification of Needs and Agencies.

UNIT IV

Financing and Accounting: Need — Sources of Finance, Term Loans, Capital Structure,
Financial Institution, Management of working Capital, Costing, Break Even Analysis,
Network Analysis Techniques of PERT / CPM - Taxation — Income Tax, Excise Duty — Sales
Tax.

UNIT V

Support to Entrepreneurs Sickness in small Business — Concept, Magnitude, Causes and
Consequences, Corrective Measures — Government Policy for Small Scale Enterprises — Growth
Strategies in small industry - Expansion, Diversification, Joint Venture, Merger and Sub
Contracting

TEXT BOOKS:
1. S.S. Khanka, “Entrepreneurial Development” S. Chand & Co. Ltd., 2020.
2. Kuratko & Hodgetts, “Entrepreneurship — Theory, process and practice”, Thomson
learning 6th edition.
REFERENCE BOOKS:

1. Hisrich R D, Peters M P, Dean Shepherd, “Entrepreneurship” 12th Edition McGraw-
Hill.

Mathew J Manimala,” Entrepreneurship theory at cross roads: paradigms and
praxis” Dream tech, 2nd edition 2006.

Rabindra N. Kanungo, “Entrepreneurship and innovation: Models for
Development”, Sage Publications, 1998.

EDII “Faulty and External Experts - A Hand Book for New Entrepreneurs
Publishers: Entrepreneurship Development”, Institute of India.

”
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MES8320E ELEMENTS OF ELECTRIC AND HYBRID VEHICLES (OPEN
ELECTIVE - III)

B.Tech. IV Year II Sem.

Course Objectives
e Explain the history of Electric vehicles and development

e Discuss the Social and environmental importance of hybrid and electric vehicles,
impact of modern drive-trains on energy supplies

Explore to basic concept of electric traction, Configuration and control of DC
Motor drives, Configuration and control of Induction Motor drives etc.

Analyse the Fuel Cell based energy storage and Super Capacitor based energy
storage etc.

Explore to types of Driving Cycles, Range modelling for Battery Electric Vehicle,
Hybrid (ICE & others) etc.

Course Outcomes: At the end of the course student will be able to

e Choose the appropriate source of energy for the hybrid electric vehicle based on
driving cycle.
Analyze the power and energy need of the various hybrid electric vehicle and
Measure and Estimate the energy consumption of the Hybrid Vehicles
Evaluate energy efficiency of the vehicle for its drive trains
Elaborate the types of storage systems such as battery based, fuel cell based etc.
Explain the types of Driving Cycles, Fuel Cell EV, Solar Powered Vehicles

UNIT-I:

Introduction to Electric Vehicle: History of Electric Vehicles, Development towards 21st
Century, Types of Electric Vehicles in use today — Battery Electric Vehicle, Hybrid (ICE & others),
Fuel Cell EV, Solar Powered Vehicles. Motion and Dynamic Equations of the Electric Vehicles:
various forces acting on the Vehicle in static and dynamic conditions.

UNIT- II:

Introduction to Hybrid and Electric Vehicles: Social and environmental importance of hybrid
and electric vehicles, impact of modern drive-trains on energy supplies. Hybrid Electric Drive-trains:
Basic concept of hybrid traction, introduction to various hybrid Drive-train topologies, power flow
control in hybrid drive-train topologies, fuel efficiency analysis

UNIT- III:

Introduction to Electric Drive Trains: Basic concept of electric traction, introduction to various
electric drive train topologies, power flow control in electric drive-train topologies, fuel efficiency
analysis. Electric Propulsion unit: Introduction to electric components used in hybrid and electric
vehicles, Configuration and control of DC Motor drives, Configuration and control of Induction Motor
drives, configuration and control of Permanent Magnet Motor drives, Configuration and control
of Switch Reluctance Motor drives, drive system efficiency

UNIT- IV:

Types of Storage Systems: Introduction to Energy Storage Requirements in Hybrid and Electric
Vehicles, Battery based energy storage and its analysis, Fuel Cell based energy storage and
its analysis, Super Capacitor based energy storage and its analysis, Flywheel based energy
storage and its analysis, Hybridization of different energy storage devices. Sizing the drive
system: Matching the electric machine and the internal combustion engine (ICE), Sizing the
propulsion motor, sizing the power electronics, selecting the energy storage technology,
Calculation for the rating.

UNIT- V:
Modelling of Hybrid Electric Vehicle Range: Driving Cycles, Types of Driving Cycles, Range
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modelling for Battery Electric Vehicle, Hybrid (ICE & others), Fuel Cell EV, Solar Powered
Vehicles. Case study of 2-wheeler, 3 wheeler and 4 wheeler vehicles.
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