VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY HYDERABAD
B.TECH. Ill YEAR
(MECHANICAL ENGINEERING)

V SEMESTER R19
Course Contact
Title of the Course L T P Hours/ Credits
Code
Week
19PCIMET0 | Automation and Robotics 3 0 0 3 3
19PCIME11 | Dynamics of Machinery 3 0 0 3 3
19PCIMET12 | Turbomachinery 3 0 0 3 3
19HS1MG02 Engineering Economics and 3 0 0 3 3
Accountancy
Professional Elective -I
19PETMEOT | Non-Conventional Energy Source
19HS 1 MG04 Prmop.les pf Monogemen’r and
Organizational Behaviour
19PETMEO2 | Advanced Strength of Materials 3 0 0 3 3
19PC1EEQS | Control Systems
19PETMEQ3 | Enterprise Resource Planning
Open Elective -I 3 0 0 3 3
19PC2MEO7 | Automation and Robotics Laboratory 0 0 2 2 1
19PC2MEQO8 | Dynamics of Machinery Laboratory 0 0 2 2 1
19PW4MEQ2 | Internship 0 0 2 2 1
Total 18 0 6 24 21
19MN6HS03 | Gender Sensitization 2 0 0 2 0




VI SEMESTER R19
Course Contact
Code Title of the Course L T P Hours/ Credits
Week
19PCIME13 | Heat Transfer 3 0 0 3 3
19PCIMET4 | CAD/CAM 3 0 0 3 3
19PCIME1S5 | Design of Machine Elements 3 1 0 4 4
Professional Elective -II
19PETMEQO4 | Refrigeration and Air Conditioning
19PETMEO5 | Operations Research
19PETMEQ6 | Finite Element Methods 3 0 0 3 3
19PETMEQO7 | Mechatronic Systems
19PETMEO8 | Unconventional Machining Processes
Open Elective -l 3 0 0 3 3
19PC2MEQ? | Heat Transfer Laboratory 0 0 2 2 1
19PC2MET0 | CAD/ CAM Laboratory 0 0 2 2 1
19HS2ENO5 SASE?_rC\‘ZeO?OEgrgJish Communication 0 0 o 5 :
19PWAMEQ3 | Design Thinking 0 0 4 4 2
Total 15 1 10 26 21
L - Lecture T - Tutorial P — Practical




OE TRACKS BASED ON MEZZANINE TECHNOLOGIES:

OE TRACKS
(Parent V SEMESTER VI SEMESTER VIl SEMESTER VIl SEMESTER
Department)
o . - . Intelligent
Smart Cities Smart Cities Planning and Green Building Smart Materials Transportation
(CE) Development Technology and Structures Systemn
(190OE1CEO01) (190E1CE02) (190E1CE03) (190E1CE04)
Waste Solid Waste Management Hcr‘rfg;%%ir:eor?:e Waste to Energy n'gf!ggﬂ;:?gﬁ d
Management (190E1CE05) (190E1CE06) (190E1CEO7) recycling system.
(CE) (190E1CE08)
Renewable Energy Storage Energy
Green Energy Renewable Energy sources Energy. Technologies Management and
(19OE1EEO1) Technologies -
(EEE) (190E1EE02) (190E1EE03) Conservation
(190E1EE04)
Introduction to 3D Prinfing -
3D Printing & Elements of CAD 3D Printin Machines, Reverse
Design (190E1MEQ1) (190E1ME(?2) Tooling & Engineering
(ME) Systems (190E1ME04)
(190E1ME03)
Internet of Sensors Transducers and Introduction fo Fundamentals of Wireless Sensor
. Microcontrollers .
Things Actuators and Inferfacin Internet of Things Networks
(ECE) (190OE1ECO01) (19OE1EC02)g (190E1ECO03) (190E1EC08)
Augmented

Reality (AR) /

Intfroduction to C Sharp

Introduction to

Introduction to Fundamentals of

Signal Processin Image & Video R:ﬁm:r\]/fiﬁm
Virtual Reality (190E1ECO04) 9 S Processing Y&
(190E1ECO05) Reality
(VR) (ECE) (190E1EC06) (190E1EC07)
Artificial Mathematics for Artificial FU”dO”.‘?r.”O'S of MOCh.me .
Intelligence Intelligence AI’T'IfICIO| Leorrjlng Deep Learning
(190ETMTO1) Intelligence Techniques (190E1CS03)
(CSE) (190E1C501) (190E1C502)
Fundamentals of Computer Crvotoaranh
Blockchain Networks Distributed Data O%’g Nge;’rw?)rky Blockchain
Technologies (190E1CS04) / Relational Bases Securit Technology
(CSE) Data Base Management (190E1CS05) a 9OE1CS%6) (190E1CS07)
Systems (190E1CS08)
Kinematics and Drives and Robot
Robofics Fundamentals of Robotics Dynamics of confrol system programming and
EIE (19O0E1EIOT) Robots for Robotics Intelligent conftrol
(EIE) (190E1EI02) (190E1EI03) systems
(190E1EI04)
Fundamentals of Computer Cryptography
. Networks Essentials of Computer
Cyber ISTecurliy (190E1CS04) / Relational onsdelii:i\;vork Cyber Security Forensics
(iIm Data Base Management (19OE1CSy06) (190E1ITO1) (190E11T02)
Systems (190E1CS08)
Data Sciences i
Bi / Statistical Methods for Data Co_mpu’rohc_mol Fundamentals of | Data Analysis and
ig Data & ; Thinking using - oE
Analytics Science Python Data Mining Visualization
(m (190E1MT02) (190E11T03) (190E1IT04) (190E1ITO05)
- . Modern Electric, Hybrid
Autonomous Principles Pf Au.’romobne Automotive and Fuel Cell Connected and
. Engineering - . Autonomous
Vehicles (190E1AEOT) Technologies Vehicles Vehicles
(AME) (190E1AE02) (190E1AEO03) (190E1AE04)




GENERAL POOL OF OE COURSES:

Fundamentals of Robotics and Drones (19O0E1EI05)
Fundamentals of Cyber Security (190E11T08)
Fundamentals of Data Science (190E1IT09)

OE TRACKS
(Parent COURSES
Departments)
e Programming through Java (190E1IT06)
General- e Relational Data Base Management Systems (190E1CS08)
Computing e Computational Thinking using Python (19OE1IT03)
(CSE / IT) e Infroduction to Data Analytics (190E11T07)
e Fundamentals of Computer Algorithms (190OET1CS11)
e Professional Ethics & Human Values (19OETHSO01)
General e Entrepreneurship (19OETHS02)
(H&S) e Personality Development and Public Speaking (19OETHS03)
e Foreign Language-French (190E1HS04)
e Smart Cities (190E1CE09)
e Trendsin Energy Sources for Sustainable Development (190E1EEQ5)
e 3D Printing and Design (190E1MEQ5)
e Embedded Systems for loT (190E1EC09)
e Artificial Intelligence - A Beginner's Guide (190E1CS09)
e Blockchain Technology Essentials (190OE1CS10)
General .

Intfroduction to Advanced Vehicle Technologies (190E1AEQ5)
Infroduction to Application Development with C# (190E1CS12)
Infroduction to Application Development with Java (190E1CS13)

Intfroduction to Application Development with Python (190E1CS14)




VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. V Semester L T/p/D C
3 0 3
(19PC1ME10) AUTOMATION AND ROBOTICS

COURSE PREREQUISITES: Kinematics, SOM, Design, Advanced Calculus, etc

COURSE OBJECTIVES:

e To analyze the concepts of automation, diagnosis, error detection and recovery

¢ To analyze and evaluate the concepts of Robot and its motion analysis,
kinematics, dynamics, and types of robot motions

e To study the different actuators and sensors used to control the robots

e To analyze the basics of robot programming, its languages, industrial applications
of robots and concepts of PLC

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Evaluate the positions, angles of the manipulators given the required motion
analysis, kinematics, dynamics and trajectory planning concepts

CO-2: Analyze the different types of feedback components and sensors used in
robots

CO-3: Create and analyse the program for a robot using the programming
languages

CO-4: Analyze the applications of robots in manufacturing by studying different work
cells of the robots

UNIT-I:

Introduction:

Automation: Definition and fundamentals of automation, reasons for Automating,
basic elements of an automated system: safety, maintenance & repair diagnosis,
error detection and recovery. Levels of automation Automation principles and
strategies: USA principle, ten strategies of automation and production system,
automation migration strategy.

UNIT-II:

Infroduction: History of robofts, Classification of robots, Present status, and future
trends. Basic components of robofic system. Basic ferminology- Accuracy,
Repeatability, Resolution, Degree of freedom. End effectors, Grippers-different
methods of gripping, Mechanical grippers-Slider crank mechanism, Screw type,
Rotary actuators, Cam type gripper, Magnetic grippers, Vacuum grippers, Air
operated grippers; Specifications of robot.

UNIT - 111

Drive Systems and Sensors: Drive system- hydraulic, pneumatic and electric systems
Sensors in robot — Touch sensors, Tactile sensor, Proximity and range sensors, Force
sensor, Light sensors, Pressure sensors. Robotic vision systems, image representation,
object recognition and categorization, depth measurement, image data
compression, visual inspection



UNIT-IV:

Kinematics and Dynamics:

Manipulator Kinematics: D-H notations, Joint coordinates and world coordinates,
Forward and Inverse kinematics, Problems(2P/2R).

Trajectory Planning: Joint space scheme, Cubic polynomial fit, Avoidance of
obstacles, Types of motions: Slew motion, Joint interpolated motion, Straight line
motion, Problem:s.

UNIT-V:

Robot Programming and Languages: Lead through programming, Motion
programming, Motion interpolation, Robot programming language, interlock and
sensor commands, Simulation and Off-Line programming.

Robot Applications in Manufacturing: Material Handling and transfer, Welding,
Assembly, Inspection, Future applications

UNIT - VI:

PLC Basics:

Programmable Logic Controllers (PLCs): Infroduction; definition Principles of
Operation; Various Parts of a PLC, advantage & disadvantage; PLC Application.
Fundamentals of Logic Binary Concept, AND, OR and NOT functions, Boolean
Algebra, Timers, Counters, PLC Ladder Programs(basic).

TEXT BOOKS:

1. Industrial Robotics by M. P. Groover; Publisher: Pearson Education

2. Programmable logic controller, Frank D. Petrusella Publisher: Tata McGraw-Hill
publication

3. Introduction to programmable logic conftroller, Gary dunning, Publisher: Thomson
Asia Pte Ltd, Publication

REFERENCES:

1. Robot Dynamics and Control by M.W.Sponge and M.Vidyasagar; Publisher: John
Wiley, 2, Robotics by K.S.Fu; Publisher: McGraw Hill

Robotic Engineering by Richard Klafter, Publisher: Prentice Hall

Robot Analysis and Intelligence by Asada & Slotine, Publisher: Wiley Interscience
Robotics & Control by Mittal R. K. & Nagrath 1. J., Publisher: Tata McGraw Hill
Programmable Logic Controllers, W. Bolton, Publisher: Elsevier Newnes
publication

A



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. V Semester L T/p/D C
3 0 3
(19PC1ME11) DYNAMICS OF MACHINERY

COURSE PRE-REQUISITES: Engineering Mechanics, Kinematics of Machinery

COURSE OBJECTIVES:

e To study the construction methods like Klien's, velocity polygons, acceleration
diagrams etc. for drawing various mechanisms

e To identify the significance of the principles of equilibrium, super position, virtual
work& D' Alembert’s principle

e To familiarize with the methods of static & dynamic stability

¢ To study the Mechanical vibrations on various systems

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Show the engineering applications involving the selection and design of
machine components with respect to  the forces developed

CO-2: Check whether the proposed design is satisfactory

CO-3: Analyze and design flywheels, governors and gyroscopes to withstand forces
CO-4: Analyze the different vibration system using equilibrium, energy, Rayleigh's
dunker’s, etc. method

UNIT-I:

Static and Dynamic Force Analysis of Planar Mechanisms: (NEGLECTING FRICTION)
Infroduction-free  body diagrams-conditions of equilibrium-two and three force
members-Inertia forces and D’Alembert’s principle.

Synthesis of Linkages: Three position synthesis- four position synthesis- precision
positions-structural error- Chebyshev's spacing, Freudenstein’s Equation, problems.

UNIT-II:

Precession: Gyroscopes, effect of precessional motion on the stability of moving
vehicles such as motor car, motorcycle and aero planes, Gyroscopic effect on ships
like steering, pitching and rolling conditions.

UNIT - 111

Turning Moment Diagrams and Flywheels:

Turning Moment: Inertia torque-angular velocity and acceleration of connecting
rod, crank effort and torque diagrams- Fluctuation of energy-design of flywheels.
Governors: Types of Governors — Watt governor, Porter and Proell governors, Spring
loaded governors- Hartnell and Hartung with auxiliary springs, Sensitiveness,
isochronism and hunting of governor.

UNIT - IV:

Clutches: Friction clutches, Single disc or plate clutch, multiple disc clutch, cone
clutch& centrifugal clutch.

Brakes and Dynamometers: Simple block brakes, band brake of vehicle and working
of internal expanding brake. Dynamometers - absorption and transmission types-
general description and method of operation.



UNIT-V:

Balancing: Balancing of rotating masses — single and multiple-single and different
planes-balancing of reciprocating masses-primary and secondary balancing-
analytical and graphical methods.

Unbalanced Forces and Couples: Balancing of multi cylinder inline and radial
engines for primary, secondary balancing and locomotive balancing.

UNIT - VI:

Vibrations: Free vibration of mass attached to a vertical spring - simple problems on
forced damped vibration, Vibration isolation and transmissibility - Whirling of shafts,
crifical speeds, torsional vibrations, two and three rotor systems.

TEXT BOOKS:

1. Kinematics and Dynamics of Machinery, R. L. Norton, McGraw Hill
2. Theory of Machines, S. S. Ratan, Tata McGraw Hill

3. Theory of Machines, R.S. Kurmi, J. K. Gupta

REFERENCES:

1. Theory of Machines and Mechanisms, P. L. Ballaney, Khanna

2. Theory of Machines, Thomas Bevan, Pearson Education

3. Theory of Machines and Mechanisms, J.E. Shigley, Tata Mcgraw Hill



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. V Semester L T/p/D C
3 0 3
(19PC1ME12) TURBO MACHINERY

COURSE PRE-REQUISITES: Mathematics, Basics of Thermodynamics, Basic Concepts of
Thermal Engineering

COURSE OBJECTIVES:

e To analyze and understand various energy conversations that take place in a
turbo machines

e To apply the principles of furbo machines

e To evaluate governing mathematical equations to perform theoretical
calculations

e To create a model for condensers, compressors and furbines

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Model and analysis of boiler and its accessories

CO-2: To understand the performance of steam condenser and nozzle

CO-3: To understand the behaviour & performance of steam turbine

CO-4: Evaluate the performance of gas turbines and jet propulsions

UNIT-I:

Basic Concepts, Steam Generators: Introduction, Classification of Boilers, Working
Principles of Fire Tube and Water Tube Boilers, Low Pressure boilers, High Pressure
Boilers — Babcock and Wilcox, Lamont Boiler, Boiler draught and performance of
boilers, Equivalent evaporation.

UNIT - 1I:

Steam Condensers: Requirements of steam condensing plant — Classification of
condensers — working principle of different types of condensers, vacuum efficiency
and condenser efficiency — air leakage, sources and its affects, air pump- cooling
water requirement.

UNIT - 111

Steam Nozzles: Functions of nozzle, applications, types, flow through nozzles,
Thermodynamic analysis, assumptions, velocity at nozzle exit, Ideal and actual
expansion in nozzle, velocity coefficient, condition for maximum discharge, nozzle
efficiency, Critical pressure ratio, Supersaturated flow and its effects, degree of super
saturation, degree of under cooling, Wilson line.

UNIT-IV:

Steam Turbines:

Impulse Turbine: Mechanical details, velocity diagram, effect of friction, power
developed, axial thrust, diagram efficiency, Condition for maximum efficiency,
Methods to reduce rotor speed - velocity compounding, pressure compounding,
combined velocity and pressure compounding, velocity and pressure variation
along the flow.



Reaction Turbine: Mechanical details, principle of operation, Thermodynamic
analysis of a stage, Degree of reaction, velocity diagram, parson's reaction turbine,
condition for maximum efficiency.

UNIT-V:

Rotary Compressors: Working Principles of - Root’s blower, vane blower and Screw
compressor.

Centrifugal Compressors: Mechanical details and principle of operation, velocity
and pressure variation, Energy fransfer. Impeller blade shape-losses, slip factor,
power input factor, pressure co-efficient and adiabatic co-efficient, velocity
diagrams.

Axial Flow Compressors: Mechanical details and principle of operation, velocity
triangles and energy transfer per stage, degree of reaction, work done factor,
isentropic efficiency, pressure rise calculations, Polytrophic efficiency.

UNIT - VI:

Gas Turbines: Classification of Gas Turbines, |deal cycle, essential components,
parameters of performance, actual cycle, regeneration, inter cooling and
reheating, closed and semi closed cycles, merits and demerits, Combustion
chambers and turbines for Gas Turbine plants.

Jet Propulsion: Principle of operation, Classification of Jet propulsion engines,
working principles with schematic diagram and representation on T-s diagram,
Thrust, Thrust power and propulsion efficiency. Needs and demands met by Turbo
Jet Engines, Schematic diagram, Thermodynamic cycle, performance evaluation
thrust augmentation methods.

Rockets: Application - working principle, Classification, Propellant type, Thrust,
Propulsive efficiency — Specific impulse, solid and liquid propellant Rocket Engines.

TEXT BOOKS:
1. Thermal Engineering, Mahesh M. Rathore, 15t Edition, Tata McGraw Hill, 2016
2. Thermal Engineering, R.K Rajput, 101 Edition, Lakshmi Publications, 2017

REFERENCES:

1. Gas Turbines, V. Ganesan, 39 Edition, Tata McGraw Hill, 2010

2. Thermal Engineering, P. L. Ballaney, 5™ Edition, Khanna, 2010

3. Fundamentals of Turbo Machinery, B. K. Venkanna, Prentice Hall International,
2019

4. Thermal Engineering, P. L. Bellaney, 5" Edition, Khanna Publishers, 2010

5. Thermal Engineering, M. L. Marthur & Mehta, 39 Edition, Jain Bros. Publishers, 2014



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. V Semester L T/p/D C
3 0 3

(19HSTMGO02) ENGINEERING ECONOMICS AND ACCOUNTANCY
(Common to all branches)

COURSE OBJECTIVES:

e To explain the basic nature of pure economics and to analyse certain concepts
of both Micro & Macro Economics and to know the role of managerial
economics in solving problems of business enterprises

¢ To understand different forms of organizing private-sector and public-sector
business enterprises and problems which have been encountered by public
enterprises in India

e To describe each stage of product life cycle with the help different costs and
their role in maintaining optimum cost of production and overall profitability by
considering different market competitions

e To analyse the process involved in preparation of project proposals, to estimate
capital required to commence and carry on business projects, to know the
various sources of mobilizihg required amount of capital and to evaluate
investment opportunities

e To apply the basic accounting concepts & conventions and to analyse financial
position of business enterprise

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Perform decision making function effectively in an uncertain framework by
applying the concepts of economics, manage demand efficiently and plan future
course of action

CO-2: Select suitable form of business organization which meets the requirements of
business

CO-3: Fix the right price which can best meet the pre-determined objectives of the
business under different market conditions

CO-4: |dentify the best source of mobilising capital, select most profitable investment
opportunity, carry out & evaluate benefit/cost, life-cycle and Break-even analysis on
one or more economic alternatives

CO-5: Prepare book of accounts and understand overall position of the business
enterprise, therefore, take appropriate measures to improve the situation

UNIT - I:

Infroduction to Economics: Definition, nature, scope and types of Economics.
Concepts of Macro-Economics: Gross Domestic Product (GDP), Gross National
Product (GNP), National Income (NI) & Rate of Inflation.

Managerial Economics: Definition, nature, scope & significance. Elements of
Managerial Economics: Demand Analysis, Law of Demand, Elasticity of Demand
and Demand Forecasting.

UNIT - 1I:
Private Sector Business Enterprises: (i) Sole Proprietorship - Definition, features, merits,
limitations & suitability. (i) Partnership - Definition, Partnership Act, features, types,



merits, limitations, suitability. (i) Joint-Stock Company - Definition, Companies Act,
features, types, merits, limitations, suitability.
Public Sector Business Enterprises: Definition, features, objectives, merits, problem:s.

UNIT - 111

Market Structures: Definition & common features of market and classifications of
markets. Evaluation of market structures-Perfect Competition, Monopoly,
Monopolistic Competition and Oligopoly.

Product life-Cycle and Pricing: Definition, various stages of PLC, and Life-Cycle
Costs; objectives and methods of pricing.

Introduction to Financial Accounting: Definition, basic principles and double-entry
book-keeping, practice of accounting process-Journal, ledger, trial balance and
final accounts (simple problems)

UNIT-IV:

Financial Analysis through Ratios: Meaning, computation of ratios

(i) Liquidity Ratios: Current Ratio and Quick Ratio,

(ii) Solvency Ratios: Interest Coverage Ratio and Debt- Equity Ratio,

(i) Activity Ratios: Stock/Inventory Turnover Ratio and Debt Turnover Ratio,

(iv) Profitability Ratios: Gross Profit Ratio, Net Profit Ratio & Earning Per Share(EPS)
Ratio.

UNIT-V:

Management Accounting: Definition & nature of Management Accounting. Capital:
Types of capital, factors influencing capital requirements, sources of mobilising Fixed
and Working Capital.

UNIT -VI:

Cost Accounting: Definition, Types of costs — Opportunity cost, Explicit/Out-of-Pocket
cost, Implicit/Imputed cost, Fixed cost, Variable cost, Semi-Variable cost, Differential
cost, Sunk cost, Total cost, Average cost & Marginal cost. Break-Even/Cost-Volume-
Profit (CVP) Analysis (Simple Problem:s).

TEXT BOOKS:

1. Managerial Economics and Financial Analysis, Aryasri, Tata McGraw Hill, 2009

2. Managerial Economics, Varshney & Maheswari, Sultan Chand, 2009

3. Principles of Marketing: A South Asian Perspective, Kotler Philip, Gary Armstrong,
Prafulla Y. Agnihotri, and Eshan ul Haque, 2010, 13t Edition, Pearson Education/
Prentice Hall of India

REFERENCES:
1. Indian Economy, Misra S. K. and Puri, Himalaya Publishers
2. Textbook of Business Economics, Pareek Saroj, Sunrise Publishers
3. Financial Accounting for Management: An Analytical Perspective, Ambrish
Gupta, Pearson Education
4. Managerial Economics, H. Craig Peterson & W. Cris Lewis, Prentice Hall of India
Guide to Proposal Writing, Jane C. Geever & Patricia McNeill, Foundation Centre



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. V Semester L T/P/D
3 0
(19PETMEO1) NON-CONVENTIONAL ENERGY SOURCE

w N

COURSE PRE-REQUISITES: Thermodynamics, Fluid Mechanics and Heat Transfer

COURSE OBJECTIVES:

¢ To understand about different types of Non-Conventional Energy Sources

¢ To understand about different equipments used in generation of energy

¢ To understand about design and fabrication of equipments for collection and
conversion of energy

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Select any Non-Conventional Energy Source equipment and apply concept
of heat fransfer and obtain the results

CO-2: Able to design a windmill

CO-3: Able to design a solar collector for different applications

CO-4: Evaluate the performance of solar refrigerator

UNIT-I:

Introduction:

Principles of Renewable Energy: Infroduction; Energy and sustainable development;
Fundamentals; Scientific principles of renewable energy; Technical implications;
Social implications.

Principles of Solar Radiation: the solar energy option, Environmental impact of solar
power, physics of the sun, the solar constant, extraterrestrial and terrestrial solar
radiation, solar radiation on titled surface, instruments for measuring solar radiation
and sun shine, solar radiation data.

UNIT - 1I:

Solar Energy Collection: Flat plate and concentrating collectors, classification of
concentrating collectors, orientation and thermal analysis, advanced collectors.
Solar Energy Storage and Applications: Different methods, Sensible, latent heat and
stratified storage, solar ponds. Solar Applications- solar heating/cooling technique,
solar distillation and drying, photovoltaic energy conversion.

UNIT -l

Wind Energy: Sources and potentials, horizontal and vertical axis windmills,
performance characteristics, Betz criteria.

Geothermal Energy: Resources, types of wells, methods of harnessing the energy,
potential in India.

UNIT-IV:

Bio-Mass: Principles of Bio-Conversion, Anaerobic/aerobic digestion, types of Bio-gas
digesters — design calculations, gas yield, combustion characteristics of bio-gas,
utilization for cooking, I.C. Engine operation and economic aspects.

UNIT - V:
Ocean Energy: OTEC, Principles utilization, setting of OTEC plants, thermodynamic
cycles.



Tidal and Wave Energy: Potential and conversion techniques, mini-hydel power
plants, and their economics.

UNIT - VI:

Direct Energy Conversion: Need for DEC, Carnot cycle, limitations, principles of DEC.
Thermo-electric generators, Seebeck, Peltier and Joul Thomson effects, Figure of
merit, materials, applications, MHD generators, principles, dissociation and ionization,
hall effect, magnetic flux, MHD accelerator, MHDENngine, power generation systems,
electron gas dynamic conversion, economic aspects. Fuel cells, principles, faraday’s
law’s, thermodynamic aspects, selection of fuels and operating conditions.

TEXT BOOKS:
1. Renewable Energy Resources, Tiwari and Ghosal, Narosa
2. Non-Conventional Energy Sources, G.D. Rai

REFERENCES:

Renewable Energy Sources, Twidell & Weir

Solar Energy, Sukhatme

Solar Power Engineering, B. S. Magal, Frank Kreith & J. F. Kreith
Principles of Solar Energy, Frank Krieth & John F. Kreider
Non-Conventional Energy, Ashok V. Desai, Wiley Eastern

A Sl



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. V Semester L T/p/D C
3 0 3

(T9HSTMGO04) PRINCIPLES OF MANAGEMENT AND ORGANIZATIONAL BEHAVIOUR
COURSE PRE-REQUISITES: Engineering Economics and Accounting (EEA)

COURSE OBJECTIVES:

¢ Understand the principles, functions and theories of management and expose
with a systematic and critical understanding of organizational theory, structures
and design

¢ Comprehend the conceptual knowledge relating to Organizational Behaviour

e Provide a basic understanding of the behavior of individuals and groups in the
organizations

e Develop theoretical and practical insights and problem-solving capabilities for
effectively managing the organizational processes

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Apply theories to improve the practice of management and describe and
assess the basic design elements of organizational structure and evaluate their
impact on employees

CO-2: Analyse the behaviour of individuals and groups in organizations in terms of
the key factors that influence organizational behaviour

CO-3: Appreciate the management challenges associated with high levels of
change in the organizations

CO-4: Evaluate the appropriateness of various leadership styles, conflict
management strategies and motivational strategies used in a variety of
organizational settings

UNIT-I:

Introduction to Management:

Concepts of Management - Nature, Importance, and Functions of management;
Taylor's Scientific Management Theory; Fayol's Principles of Management; Social
Responsibilities of Management; Planning-definition and types of plans; decision
making-definition and process

Organizing - Definition and Principles of Organization; Organization chart; Types of
mechanistic and organic structures of organization - Line Organization, Line And
Staff  Organization, Functional Organization, Committee Organization, Matrix
Organization, Virtual Organization, Cellular Organization, Team  Structure,
Boundaryless Organization, Inverted Pyramid Structure, And Lean And Flat
Organization Structure; features and suitability.

UNIT - 1I:

Motivation and Leadership:

Motivation- Definition; Theories: Maslow’s need of Hierarchy, Herzberg two Factor,
Mc Gregor Theory X and theory Y and Alderfer’'s ERG.

Leadership- Definition; Styles and Theories: Trait, Behavioural and Contingency.



UNIT - 111

Introduction to Organizational Behaviour:

Organizational Behaviour- Definition; Historical Background; Nature, Scope and
Importance; Linkages with other social Sciences; Approaches and Models.

UNIT-IV:
Perception and Personality:
Perception- Definition;  Factors influencing; Perceptual Selectivity;

Perceptual Organisation and Social Perception.
Personality- Definition; Determinants; Theories; Traits; Big Five Personality Model.

UNIT-V:

Interpersonal Skills:

Communication- Definition; Process; Direction; Interpersonal and Organizational and
Barriers.

Teams and Groups- Definition; Types of teams and groups; Five-Stage Model;
Characteristics of an effective teams; Johari Window & Transactional Analysis

UNIT - VI:

Organizational - Conflict, Stress Management, Change and Development:
Organizational Conflict- Definition; Reasons; Types and Levels; Handling Styles.

Stress Management-Definition; Types; Model; Consequences and Strategies to
manage

Organizational Change - Definition; Types; Resistance; Overcoming and
Approaches: Lewin's Three-Step Change Model, Kotter's Eight-Step Plan for
Implementing Change.

Organizational Development- Definition; Nature and Interventions.

TEXT BOOKS:

1. Management, James Arthur, Finch Stoner, R. Edward Freeman, and Daniel R.
Gilbert, 6™ Edition, Pearson Education/Prentice Hall

2. Organizational Behaviour, Stephen P. Robbins, Prentfice Hall, 2013

3. Organizational Behaviour, Fred Luthans, McGraw-Hill, 2013



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. V Semester L T/p/D C
3 0 3
(19PETMEO2) ADVANCED STRENGTH OF MATERIALS

COURSE PRE-REQUISITES: Mechanics of Solids basics, Engineering Mechanics and
Mathematics

COURSE OBJECTIVES:

e To understand the concept of stress and strain in 3-D, cauchy’s formula, Mohr's
circle, Drucker-pager yield criteria, shear effect on inelastic bending etc.

e To understand the concept of torsion, buckling and stability, columns with
eccenftric axis loads

e To understand method of superposition, principal of work, power and energy
and its importance

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Solve solid mechanics problems effectively using softwares

CO-2: Understand the concept of torsion, buckling and stability, columns with
eccentric axis loads

CO-3: Analyze stresses build in various members in a given applications

CO-4: Apply the concepts of torsion, buckling and stability, columns with eccentric
axis loads for real life situations

UNIT-I:

Three Dimensional Stresses: Infroduction, Stress and Strains in 3-D — Cauchy's formulag,
Principal Stress, hydrostatic stress, deviatoric stress, stress fransformations, Mohr circle,
octahedral shear stress, strain energy densities, etc.

Theories of Failure: Yield criteria: general concepts — maximum principal stress
criterion, maximum principal strain criterion, and strain-energy density criterion;
Yielding of ductile metals — maximum shear stress (Tresca) criterion, distortional
energy density (von mises) criterion, and effect of hydrostatic stress and the =« -
plane; alternative yield criteria — mohr-coulomb yield criterion, Drucker-Prager yield
criterion, and Hill’s criterion for orthotropic materials; General yielding — elastic-plastic
bending, fully plastic moment, shear effect on inelastic bending, modulus of rupture,
comparison of failure criteria and interpretation of failure criteria for general yielding.

UNIT - 1I:

Unsymmetrical Bending: Introduction; Doubly symmetric beams with skew loads;
Pure bending of unsymmetric beams; Generalized theory of pure bending; Bending
of beams by lateral loads; Shear centre; Shear stresses in beams of thin-walled open
cross sections; Shear centers of thin-walled open sections; General theory for shear
stresses.

Bending of Curved Beams: Intfroduction; Circumferential stresses in a curved beam -
location of neutral axis of cross section; Radial stresses in curved beams — curved
beams made from anisotropic materials; Correction of circumferential stresses in
curved beams having |, T, or similar cross sections — Bleich's correction factors;
Deflections of curved beams — cross sections in the form of an |, T, etc.; Statically
indeterminate curved beams - fully plastic versus maximum elastic loads for curved
beams.



UNIT - 111

Torsion: Torsion of a cylindrical bar of Circular cross Section; Saint-Venant's semi-
inverse methods; Linear elastic solution; Prandtl elastic membrane (Soap-Film)
Analogy; Narrow rectangular cross Section; Hallow thin wall torsion members,
Multiply connected Cross section, Thin wall torsion members with restrained ends Axi-
Symmetric Problems: Rotating Discs — Flat discs, Discs of uniform thickness, Discs of
Uniform Strength, Rotating Cylinders.

UNIT - IV:
Columns: Buckling and stability; Columns with pinned ends; Columns with other
support conditions; Columns with eccentric axis loads; Secant formula; Imperfections
in columns; Elastic and inelastic column behavior; Inelastic buckling; Column design
formulas.

UNIT-V:

Beam on Elastic Foundations: General theory; Infinite beam subjected to
concentrated load: boundary conditions — method of superposition, and beam
supported on equally spaced discrete elastic supports; Infinite beam subjected to a
distributed load segment — uniformly distributed load; semi-infinite beam subjected
to loads at its end; semi-infinite beam with concentfrated load near its end; Short
beams.

UNIT - VI:

Energy Methods: Introduction; Principal of virtual work; unit load method for
calculating displacements; Reciprocal theorems; Strain-energy and complementary
energy; Strain-energy methods; Complementary energy methods; Castigliano’s
second theorem; Shear deflections of beams. Introduction to Photoelasticity.

TEXT BOOKS:

1. Advanced Mechanics of Materials, Arthur P. Boresi and Richard J. Schmidf, 6™
Edition, John Wiley

2. Mechanics of Materials, J. M. Gere and S. Timoshenko; CBS

REFERENCES:

1. Strength of Materials (Part 2): Advanced Theory and Problems, Stephen
Timoshenko, CBS

2. Engineering Mechanics of Solids, E.P. Popov, Pearson Education

3. Strength of Materials, Schaum'’s Series



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. V Semester L T/P/D C
3 0 3
(19PC1EE05) CONTROL SYSTEMS
(Common to ECE and EIE)

COURSE PREREQUISITES: Ordinary Differential Equations and Laplace Transform

COURSE OBJECTIVES:

e To understand the different ways of system representations such as Transfer
function representation and state space representations and to assess the system
dynamic response

e To assess the system performance using fime domain analysis and methods for
improving it

e To assess the system performance using frequency domain analysis and
techniques for improving the performance

e To design various controllers and compensators to improve system performance

COURSE OUTCOMES: After completion of the course, the student will be able to
CO-1: Analyze the system steady state and transient performance

CO-2: Evaluate the effects of feedback on system performance

CO-3: Obtain the tfransfer function/ state space models

CO-4: Design suitable controller and compensator for the improvement of system
performance

UNIT-I:

Introduction to Control Problem: Open-Loop and Closed-loop systems, benefits of
Feedback. Mathematical models of physical systems. Transfer function models of
linear time-invariant systems —RLC Circuits, DC and AC servo motors. Block diagram
algebra and Signal Flow Graphs.

UNIT - 1I:

Time Response Analysis: Standard test signals. Time response of first and second
order systems for standard test inputs. Application of initial and final value theorem:s.
Design specifications for second-order systems based on the time-response.

UNIT - 1II:
Stability and Root Locus: Concept of Stability, Routh-Hurwitz Criterion, Relative
Stability analysis. Root-Locus technique. Construction of Root-loci.

UNIT-IV:

Frequency-Response Analysis: Relationship between time and frequency response.
Bode plots- fransfer function from bode plot-phase and gain margins- stability
analysis. Polar and Nyquist plots, Nyquist stability criterion. Relative stability using
Nyquist criterion — gain and phase margins.

UNIT-V:

Introduction to Controller Design: Stability, steady-state accuracy, transient
accuracy, disturbance rejection, insensitivity and robustness of control systems. Root-
loci method of feedback controller design- Application of Proportional, Integral and



Derivative Controllers. Design specifications in frequency-domain. Frequency
domain methods of design- Lead and Lag compensators.

UNIT - VI:

State Space Analysis: Concepts of state variables. State space model - RLC circuits
and DC motors. State Transition Matrix and its properties- Transformations: State
space to Transfer function and vice versa. Eigenvalues and Stability Analysis.
Concept of controllability and observability.

TEXT BOOKS:

1. Confrol Systems Engineering, by J. Nagrath and M. Gopal, New Age
International, 2009

2. Modern Control Engineering, by K. Ogata, Prentice Hall, 1991

REFERENCES:

1. Modern Conftrol Systems by Richard C. Dorf and Robert H. Bishop

2. Automatic Control System, by B. C. Kuo, Prentice Hall, 1995

3. Conftrol Systems: Principles and Design, M. Gopal, McGraw-Hill Education, 1997



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. V Semester L T/p/D C
3 0 3
(19PETMEOQ3) ENTERPRISE RESOURCE PLANNING

COURSE PRE-REQUISITES: None

COURSE OBJECTIVES:

¢ To understands the evolution and the modules of ERP

e To get the knowledge of ERP technologies and system

e To understands the market and its software in ERP and life cycle of ERP
e To knows the ERP technologies and its related technologies like SCM

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Understands and explain the definitions and the evolution of ERP

CO-2: Applies the BPR, DSS, EPR related technologies

CO-3: Analyzes, applies and suggests for the development and implements the ERP
software

CO-4: Evaluates the ERP vendors and related SCM in ERP

UNIT-I:

Introduction to ERP: Evolution of ERP; what is ERP¢ Reasons for the Growth of ERP;
Scenario and Justification of ERP in India; Evaluation of ERP; Various Modules of ERP;
Advantage of ERP.

An Overview of Enterprise: An Overview of Enterprise; Integrated Management
Information; Business Modeling; ERP for Small Business; ERP for Make to Order
Companies; Business Process Mapping for ERP Module Design; Hardware
Environment and its Selection for ERP Implementation.

UNIT - II:

ERP and Related Technologies: ERP and Related Technologies; Business Process
Reengineering (BPR); Management Information System (MIS); Executive Information
System (EIS); Decision support System (DSS); Supply Chain Management (SCM).

ERP System: ERP system Infroduction; Finance, Plant Maintenance, Quality
Management, Materials Management.

UNIT - 111

ERP Market: Intfroduction, SAP AG, Baan Company, Oracle Corporation, People Soft,
JD Edwards World Solutions Company, System Software Associates, Inc. (SSA); QAD;
A Comparative Assessment and Selection of ERP Packages and Modules.

UNIT-IV:

ERP Implementation Lifecycle: ERP Implementation Lifecycle: Issues in Implementing
ERP Packages; Pre-evaluation Screening; Package Evaluation; Project Planning
Phase; Gap Analysis; Reengineering; Configuration; Implementation; Team Training;
Testing; Going Live; End-User Training; Post Implementation (Maintenance Mode).

UNIT-V:
Selection of ERP Vendors: Vendors; Consultants and Users; In-House Implementation -
Pros and Cons; Vendors; Consultants; End User.



Future Directions In ERP: Future Directions in ERP; New Markets; New Channels; Faster
Implementation Methodologies; Business Modules and BAPIs; Convergence on
Windows NT; Application Platform; New Business Segments; More Features; Web
Enabling; Market Snapshot.

UNIT - VI:

Other Related Technologies of SCM: Relation to ERP; E-Procurement; E-Logistics;
Internet Auctions; E-markets; Electronic Business Process Optimization; Business
Objects in SCM; E commerce.

TEXT BOOKS:

1. Manufacturing Resource Planning (MRP II) with Infroduction to ERP, SCM an CRM,
Khalid Sheikh, McGraw-Hill

2. The Impact of Enterprise Systems on Corporate Performance: A Study of ERP,
SCM, and CRM System Implementations [An article from: Journal of Operations
Management], K.B. Hendricks, V.R. Singhal and J.K.Stratman, Elsevier

REFERENCES:
1. ERP and Supply Chain Management, Christian N. Madu, CHI
2. Implementing SAP ERP Sales & Distribution, Glynn C. Williams, McGraw-Hill



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. V Semester L T/p/D C
0 2 1
(19PC2ME07) AUTOMATION AND ROBOTICS LABORATORY

COURSE PREREQUISITES: Kinematics, SOM, Design, MMS, BEE etc

COURSE OBJECTIVES:

e To conduct the experiments for understanding the working of hydraulic,
pneumatic, electric and electronic conftrols used in automation

e To understand the concepts of PLC's, microprocessor in automation by
conducting experiments

e To demonstrate the robotics manipulator motions using the robotic programming
and simulation software

¢ To demonstrate working of sensors like strain, angular measuring unit, LVDT

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Design hydraulic and pneumatic circuits

CO-2: Understand PLC ladder logic
CO-3: Control kinematic motions of robot
CO-4: Understand various sensors

LIST OF EXPERIMENTS:

1. To design a pneumatic circuit to actuate a single acting pneumatic cylinder
using 3/2 manual push button and roller lever type DCV's
2. To control double acting single hydraulic cylinder by manually operated DCV
3. To determine the torque vs. speed characteristics using VVVF Electrical drive
system
To control single acting pneumatic cylinder using Cam Conftroller
To control a robot by applying direct and inverse kinematics using robot
simulation software and actuate a robot with feach pendant
Demonstration on PLC with ladder logic
To observe the working of sensors like strain, angular measuring unit, LVDT
Determination of Water level using capacitive transducer
Demonstration on microprocessor based stepper motor
.To compare an open loop and closed loop control system
.To develop and simulate single acting and double acting pneumatic circuit
using Automation studio software
12. To develop and simulate double acting hydraulic circuit using Automation studio
software

o~

500N

— O



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. V Semester L T/p/D C
0 2 1
(19PC2ME08) DYNAMICS OF MACHINERYLABORATORY

COURSE PRE-REQUISITES: Kinematics of Machinery, Mechanics of Solids, Engineering
Mechanics

COURSE OBJECTIVES:

¢ To understand the static and dynamic balancing and the gyroscopic effects

¢ To find the whirling speed of shaft

e To analyze the natural frequencies for undamped and damped vibration systems
e To evaluate the working of various governors

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Determine balancing mass for rotating system and identify the effect of
gyroscopic couple

CO-2: Calculate the natural frequency of Undamped and damped vibration
system

CO-3: Analyse the various governors

CO-4: Evaluate the critical speed of shaft and solve torsional vibrations

LIST OF EXPERIMENTS: (Any ten experiments)

Experimental analyses of the motion of a motorized gyroscope

To balance the masses statically and dynamically of a rotating mass system

To study the effect of varying initial spring compression for Hartnell governor

Determine the effect of varying mass on the center of sleeve in Porter governor

Determine the effect of varying mass on the center of sleeve in Proell governor

To determine whirling speed of shaft and study the modes of vibration

To determine the frequency of undamped free vibration of spring mass system

To determine the frequency of the forced damped vibration of spring mass

system

9. To determine the natural frequency of undamped torsional vibration of a single
and double rotor shaft system

10. To determine the frequency of the forced vibration of simply supported beam for
different damping

11. Verification of Dunkerley's Rule

12. Determine the pressure distribution of lubricating oil at various load and speed of

a Journal bearing
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VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. V Semester L T/p/D C
2 0 0
(T9MN6HS03) GENDER SENSITIZATION

COURSE DESCRIPTION:

This course offers an introduction to Gender Studies, an interdisciplinary field that
asks critical questions about the meanings of sex and gender in society. The primary
goal of this course is to familiarize students with key issues, questions and debates in
Gender Studies, both historical and contemporary. It draws on multiple disciplines —
such as literature, history, economics, psychology, sociology, philosophy, political
science, anthropology and media studies — to examine cultural assumptions about
sex, gender, and sexuality. This course integrates analysis of current events through
student presentations, aiming to increase awareness of contemporary and historical
experiences of women, and of the multiple ways that sex and gender interact with
race, class, caste, nationality and other social identities. This course also seeks to
build an understanding and initiate and strengthen programmes combating
gender-based violence and discrimination. The course also features a number of
exercises and reflective activities designed to examine the concepts of gender,
gender-based violence, sexuality, and rights. It will further explore the impact of
gender-based violence on education, health and development.

ACTIVITIES:
Classes will consist of a combination of activities: dialogue-based lectures,
discussions, collaborative learning activities, group work and in-class assignments.

COURSE OBJECTIVES:

e To sensitize students on issues of gender in contemporary India

To provide a critical perspective on the socialization of men and women

To expose the students to debates on the politics and economics of work

To enable students to reflect critically on gender violence

To expose students to more egalitarian interactions between men and women

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Understand important issues related to gender in contemporary India

CO-2: Attain a finer grasp of how gender discrimination works in our society and how
to counter it

CO-3: Acquire insight info the gendered division of labour and its relation to politics
and economics

CO0-4: Respond to put an end to gender violence

CO-5: Equipped to work with the other gender freating them as equals

MODULE 1: Introduction to Gender
Definition of Gender
Basic Gender Concepts and Terminology
Exploring Attitudes towards Gender
Social Constfruction of Gender



MODULE 2: Gender Roles and Relations
Types of Gender Roles
Gender Roles and Relationships Matrix
Gender-based Division and Valuation of Labour

MODULE 3: Gender Development Issues
ldentifying Gender Issues
Gender Sensitive Language
Gender, Governance and Sustainable Development
Gender and Human Rights
Gender and Mainstreaming

MODULE 4: Gender-based Violence
The concept of violence
Types of Gender-based violence
The relationship between gender, development and violence
Gender-based violence from a human rights perspective

MODULE 5: Gender and Culture
Gender and Film
Gender and Electronic Media
Gender and Advertisement
Gender and Popular Literature

MODULE é: Gender and Studies
Knowledge: Through the Lens of Gender Point of View, Gender and the Structure
of Knowledge
Whose History: Questions for Historians and Others, Reclaiming a Past, Writing
Other Histories

TEXT BOOK:

1. Towards a World of Equals: A Bilingual Textbook on Gender, A. Suneetha, Uma
Bhrugubanda, Duggirala Vasanta, Rama Melkote, Vasudha Nagaraj, Asma
Rasheed, Gogu Shyamala, Deepa Sreenivas and Susie Tharu, Telugu Akademi,
Telangana Government, 2015

REFERENCES:

1. Sen, Amartya, More than One Milion Women are Missing, New York Review of
Books 37.20 (20 December 1990). Print. ‘We Were Making History' Life Stories of
Women in the Telangana People’s Struggle. New Delhi: Kali for Women, 1989

2. Tripti Lahiri, By the Numbers: Where Indian Women Work, Women's Studies
Journal (14 November 2012) Available online at: http://blogs.wsj.com/India real
time/2012/11/14/by-the-numbers-where-India-women-work/&gt;

3. Abdulali  Sohaila | Fought For My Life ..and Won Available online
at:http://www.thealternative.in/lifestyle/i-fought-for-my-lifeand-won-sohailo-
abdulal/

4, K. Kapadia, The Violence of Development: The Politics of Identity, Gender and
Social Inequalities in India, London: Zed Books, 2002



http://blogs.wsj.com/India
http://www.thealternative.in/lifestyle/i-fought-for-my-lifeand-won-sohaila-abdulal/
http://www.thealternative.in/lifestyle/i-fought-for-my-lifeand-won-sohaila-abdulal/

VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. VI Semester L T/p/D C
3 0 3
(19PC1ME13) HEAT TRANSFER

COURSE PREREQUISITES: Basic integral and differential calculus, thermodynamics

COURSE OBJECTIVES:

¢ To Measure the conduction mode of heat transfer in physical environment and
to derive general mathematical equation

e To measure the heat transfer through Homogeneous slabs, hollow cylinders,
sphere, extended surfaces and fins

e To measure convective mode of heat transfer

e To measure heat transfer during radiation, boiling and condensation and through
different types of heat exchangers

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Derive the general conduction equation in Cartesian, cylindrical and
spherical coordinates and Apply equations in problems related to conduction heat
transfer through Homogeneous slabs, hollow cylinders, sphere, extended surfaces
and fins

CO-2: Derive and apply the convective heat transfer equations to any flow and
Quantify amount of Heat Transfer in Phase Change Heat Transfer

CO-3: Apply principles of Radiation to analyze and design Heat Transfer aspects of
engineering systems

CO-4: Design the devices that transfers heat and measure their effectiveness

UNIT-I:

Introduction: Modes and mechanisms of heat transfer - Basic laws of heat transfer -
Simple general discussion about applications of heat fransfer. Conduction Heat
Transfer: Fourier heat conduction equation - General heat conduction equation in
Cartesian, Cylindrical and Spherical coordinates - simplification and forms of the
field equation steady, unsteady and periodic heat fransfer - Initial and boundary
conditions.

UNIT - 1I:

One Dimensional Steady State Conduction Heat Transfer: Homogeneous slabs,
hollow cylinders and sphere - overall heat transfer coefficient - electrical analogy -
Critical radius of insulation - systems with heat sources or Heat generation -
extended surfaces and fins. One Dimensional Transient Conduction Heat Transfer:
Systems with negligible internal resistance - chart solutions of transient conduction
systems.

UNIT - llI:

Convective Heat Transfer: Classification of systems based on causatfion of flow,
condition of flow, configuration of flow and medium of flow - Dimensional analysis as
a tool for experimental investigation - Concepts about hydrodynamic and thermal
boundary layers - Buckingham Pi- Theorem and method, application for developing



Semi - empirical non-dimensional correlation for convection heat transfer -
Significance of non -dimensional numbers - use of empirical correlations for
convective heat transfer- Forced Convection: Flat plates and horizontal pipes. Free
Convection: Vertical plates and pipes.

UNIT-IV:

Heat Transfer with Phase Change: Heat fransfer with boiling - pool boiling and film
boiling - boiling curve for pool boiling - simple correlations for pool boiling -
Condensation plates heat transfer: fim wise and drop wise condensation - film
condensation on vertical and horizontal cylinders using empirical correlations.

UNIT-V:

Radiation Heat Transfer: Emission characteristics and laws of black-body radiation -
incident radiation - total and monochromatic quantities -laws of Planck, Wien,
Kirchhoff, Lambert, Stefan and Boltzmann - heat exchange between two black
bodies -concepts of shape factor - emissivity - heat exchange between grey bodies
- radiation shields - electrical analogy for radiation networks.

UNIT - VI:
Heat Exchangers: Classification of heat exchangers - overall and fouling resistance -
problems using LMTD NTU methods for parallel flow and counter flow

TEXT BOOKS:

1. Fundamentals of Engineering Heat and Mass Transfer, Sachdeva R.C., 5™ Edition,
New Age International, 2017

2. Heat and Mass Transfer Data Book, Kothandaraman C.P., ?th Edition, New Age
International, 2018

3. Fundamentals of Heat and Mass Transfer, Thirumaleshwar M., Pearson Publisher,
2006

REFERENCES:

Heat Transfer: A Basic Approach, Ozsik, McGraw-Hill International Edition, 1985
Heat Transfer, Holman J.P., Mcgraw-Hill College, 1990

A Textbook on Heat Transfer, Sukhatme S.P., 3@ Edition, Sangam Books Ltd.
Heat and Mass Transfer, Kumar D. S., Katson Books, 2013

Fundamentals of Heat & Mass Transfer, Incopera, Dewitt, Wiley, 2006

o0~



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. VI Semester L T/p/D C
3 0 3
(19PC1ME14) CAD/CAM

COURSE PRE-REQUISITES: Engineering Graphics, Engineering Design, Production
Technology

COURSE OBJECTIVES:

¢ To understand the mathematics behind the transformations and projections in
design of products on CAD devices

e To know the various types of modeling and drafting

e To learn the fundamentals of part programming required for manufacturing a
product

e To appreciate the integration of design and manufacturing functions through
CAD and CAM

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Select the types of computer devices and solve the problems on
transformations and use them in CAD software

CO-2: Compare the different types of models and perform drafting

CO-3: Prepare part programs involving various operations for the manufacturing of
simple and complex products

CO-4: Integrate the knowledge learnt in CAD and CAM

UNIT-I:

Introduction: Computers in Industrial Manufacturing, Product cycle, CAD and CAM,
Overview of CAD / CAM Hardware, Display devices, Hard copy devices.

Computer Graphics: Raster scan graphics, Coordinate systems, Database structure
for graphics modeling, Transformation of geometry, 3D Transformations,
Mathematics of projections, Clipping, Hidden surface removal.

UNIT-II:
Geometric Modeling: Introduction to Geometric Model, Types of modeling,
Geometric construction methods, Curve representation, Surface representation
methods

UNIT - llI:
Solid Modeling: Infroduction, advantages, limitations and applications, Solid Entities,
Solid Representation schemes - Boundary Representation (B-Rep) scheme,

Constructive Solid Geometry (CSG) scheme.
Drafting Systems: Basic geometric commands, Layers, Display control commands,
Editing, Dimensioning.

UNIT - IV:

Computer Numerical Control: Infroduction to NC machines and CNC machines,
Structure of CNC machine tools, Features of Machining center, Concept of ATC &
APC, Feedback control.



CNC Part Programming: Fundamentals, Introduction to G & M codes, Manual part
programming methods, Computer Aided Part Programming.

UNIT-V:

Group Technology: Philosophy of Group Technology, Part families, Methods of Parts
Classification and Coding, Advantages and Limitations.

Computer Aided Process Planning: Introduction, Retrieval type and Generative type,
Benefits.

UNIT - VI:

Computer Aided Quality Control: Infroduction, Terminology in quality control, The
computer in QC, Contact inspection methods, Noncontact inspection methods-
optical and non-optical, Computer aided testing, Integration of CAQC with
CAD/CAM.

Computer Integrated Manufacturing Systems: Infroduction, Types of Manufacturing
systems, Machine tools and related equipment, Material handling systems,
Computer Control Systems, Human labor in the manufacturing systems, CIMS
benefits.

TEXT BOOKS:

1. CAD / CAM, A. Zimmers and P. Groover, Prentice Hall International/Pearson
Education

2. CAD/CAM Principles and Applications, P. N. Rao, Tata McGraw Hill

REFERENCES:

1. CAD / CAM Theory and Pracftice, Ibrahim Zeid, Tata McGraw Hill

2. Automation, Production Systems and Computer integrated Manufacturing,
Groover, Pearson Education

3. CAD/ CAM / CIM, Radhakrishnan and Subramanian, Pearson Education

4. Principles of Computer Aided Design and Manufacturing, Farid Amirouche,
Pearson Education

5. CAD/CAM: Concepts and Applications, Alavala, Prentice Hall International



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. VI Semester L T/p/D C
3 0 3
(19PCT1ME15) DESIGN OF MACHINE ELEMENTS

COURSE PRE-REQUISITES: Mathematics, Engineering Mechanics, Mechanics of Solids,
Kinematics of Machinery, and Dynamics of Machinery

COURSE OBJECTIVES:

e To understand different properties of Materials and relationship between them

e To understand the principles of stress, strain and Principal stresses as applied to
Solid bodies or structural and machine elements under the action of loads
including fatigue

e To understand to form mathematical equation and analyze problems by making
appropriate assumptions and learn systematic engineering method to solve the
practical design engineering problems

¢ To understand different types of elements like fasteners, joints, bearings etc. and
their design

e To understand the overview of different types of gears and their applications,
force analysis

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Predict modes of failure in materials or machine elements caused by different
types of loads under operation

CO-2: Apply knowledge of design procedures to design the shafts and fasteners
CO-3: Apply the knowledge for the design of bearings and engine parts

CO-4: Apply the design concepts for the design of belt drives and gear drives

UNIT-I:

Engineering Materials and Design Considerations: The Design Phase / Methodology,
and identification of need, Evaluation and Presentation, Reliability and Product
liability. Mechanical Properties of Engineering Materials, overall design
considerations, Factor safety, Preferred Numbers. Standard and codes, design data
handbook. Definition of stress, simple stress, combined stress, complex stress.
Members subjected to axial, bending, torsion and shear loading, impact stresses.
Design Against Static Load: Theories of Failure (Yield and Fracture Ciriteria) -
Maximum normal stress theory, Maximum shear stress theory, Maximum distortion
energy theory, comparison of various theories of failure, Direct loading and
combined loading

UNIT-I:

Design Against Fluctuating Load: Stress concentration, stress concentration factors,
Reduction of stress concentration, fluctuating stresses. Fatigue strength, Endurance
Limit, fatigue test, S-N diagrams for different structural materials. Low cycle and high
cycle fatigue, Notch sensitivity. Gerber theory Soderberg and Goodman lines for
fatigue strength, modified Goodman theory.

Design of Shafts: Transmission shafts, Design of solid and hollow shafts based on
strength, rigidity.



UNIT - 111

Design of Fasteners: Temporary Fasteners (Bolted and Screwed Fasteners)

Bolted joints, bolted joint under initial loading, eccentrically loaded Bolted Joints
under different static load conditions.

Permanent Fasteners (Riveted and Welded Fasteners)

Riveted Joints eccentrically loaded Riveted Joints, Design of Boiler Riveted joints,
and Welding symbols, butt and fillet welds, stress in the welded joints carries tension
bending and shear loading, Design of various types of Welding joints and
eccentrically loaded welded joints under different static load conditions.

UNIT-IV:

Design of Belt Drives: Infroduction, classification of belts, belt materials, design of flat
(rectangular) belts, ratio of belt tensions, condition for maximum power V-Belts,
power transmitted through V-Belt, design of V-Belts.

Design of Engine Parts: Pistons, Forces acting on piston — Construction, design and
proportions of piston, Connecting Rod, thrust in connecting rod — stress due to
whipping action on connecting rod ends.

UNIT-V:

Design of Bearings: Types of Journal bearings — Lubrication — Bearing Modulus — Full
and partial bearings — Clearance ratio — Heat dissipation of bearings, bearing
materials — journal bearing design — Ball and roller bearings — Static loading of ball
and roller bearings, Bearing life, Bearing selection.

UNIT - VI:

Design of Spur and Helical Gear Drives: Spur gears- Helical gears - Load
concentration factor — Dynamic load factor. Surface compressive strength —
Bending strength — Design analysis of spur gears — Estimation of centre distance,
module and face width, check for plastic deformation. Check for dynamic and
wear considerations.

Design of Bevel Gear Drives: Bevel gears — Load concentration factor — Dynamic
load factor. Surface compressive strength- Bending strength — Design analysis of
Bevel gears- Estimation of centre distance, module and face width, check for plastic
deformation, Check for dynamic and wear considerations.

TEXT BOOKS:

1. Design of Machine Elements, V.B. Bhandari, Tata McGraw Hill, New Delhi, 2008

2. Machine Design: An Integrated Approach, R.L. Nortan, Pearson Education
Singapore, 2001

REFERENCES:

1. Mechanics of Materials (SI Units) by Beer & Johnson; Publisher: McGraw Hill

2. Data Books: P.S.G. College of Technology

3. Mechanical Engineering Design, J.E. Shigley and C. Mischke, McGraw Hill, 7
Edition, 2004

Machine Design by R. S. Khurmi & J. S. Gupta; Publisher: Sultan Chand

5. Machine Design (SI Units) by Schaums Outline Series; Publisher: McGraw Hill

»



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. VI Semester L T/P/D C
3 0 3
(19PE1MEOQ4) REFRIGERATION AND AIR CONDITIONING

COURSE PRE-REQUISITES: Thermodynamics, Heat & Mass Transfer

COURSE OBJECTIVES:

e To apply the fundamentals of Thermodynamics and its relative laws and effect
on the system

e To analyze the concept of Heat and Mass Transfer on the system

¢ To evaluate performance of various thermodynamic cycles used in RAC

e To evaluate the performance of vapour compression and vapour absorption
system

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Develop and analyze a system which totally based on the refrigeration
concept

CO-2: Apply the basic principles on the Thermodynamics to solve an engineering
problem related to Refrigeration and Air conditioning

CO-3: Select suitable Refrigeration cycle and apply the concept of Heat and Mass
Transfer and obtain the result

CO-4: Develop and Evaluate the performance of air conditioning system

UNIT- I

Introduction to Refrigeration: Necessity and applications — unit of refrigeration and
C.0O.P. — Mechanical Refrigeration — Types of Ideal cycles of refrigeration. Air
Refrigeration: Bell Coleman cycle and Brayton Cycle, Open and Dense air systems —
Actual air refrigeration system problems - Refrigeration needs of Air crafts.
Refrigerants — Desirable properties — classification refrigerants used — Nomenclature —
Ozone Depletion— Global Warming.

UNIT - 1I:

Vapour Compression Refrigeration: Working principle and essential components of
the plant — simple Vapour compression refrigeration cycle — COP — Representation of
cycle on T-S and p-h charts — effect of sub cooling and super heating — cycle
analysis — Actual cycle Influence of various parameters on system performance - Use
of p-h charts — numerical Problem:s.

UNIT - 1lI:
System Components: Compressors — General classification — Multistage or
Compound Compression — comparison — Advantages and Disadvantages.

Condensers — classification — Working Principles Evaporators — Multi Operator System,
Cascade System — classification — Working Principles Expansion devices — Types —
Working Principles.

UNIT-IV:

Vapor Absorption System: Calculation of max COP — description and working of NH3
— water system and Li Br -water (Two shell & Four shell) System. Principle of operation
Three Fluid absorption system, salient features.



Steam Jet Refrigeration System — Working Principle and Basic Components. Principle
and operation of (i) Thermoelectric refrigerator (i) Vortex tube or Hilsch tube.

UNIT-V:
Infroduction to Air Conditioning: Psychometric Properties & Processes -
Characterization of Sensible and latent heat loads — Need for Ventilation,

Consideration of Infiltration — Load concepts of RSHF, GSHF- Problems, Concept of
ESHF and ADP.

Requirements of human comfort and concept of effective temperature - Comfort
chart —-Comfort Air conditioning — Requirements of Industrial air conditioning , Air
conditioning Load Calculations.

UNIT - VI:

Air Conditioning Systems: Classification of equipment, cooling, heating
humidification and dehumidification, filters, grills and registers, fans and blowers.
Heat Pump - Heat sources — different heat pump circuits. Infroduction to
refrigeration and air-conditioning controls — basic elements of conftrols

TEXT BOOKS:

1. Refrigeration and Air Conditioning, CP Arora, Tata McGraw-Hill India

2. A Course in Refrigeration and Air Conditioning, S.C. Arora & Domkundwar,
Dhanpat Rai, 1973

REFERENCES:

Refrigeration and Air Conditioning, Manohar Prasad, New Age

Principles of Refrigeration, Dossat, Pearson Education

Refrigeration and Air Conditioning, P.L. Ballaney

Basic Refrigeration and Air-Conditioning, Ananthanarayanan, TMH

Refrigeration and Air Conditioning, R.S. Khurmi & J.K. Gupta, S. Chand, Eurasia
Publishing

o0~



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. VI Semester L T/p/D C
3 0 3
(19PETMEO5) OPERATIONS RESEARCH

COURSE PRE-REQUISITES: Mathematics, Industrial Engineering

COURSE OBJECTIVES:

e To analyze linear programming models in practical and their practical use

e To apply the Transportation, Assignment and sequencing models and their
solution methodology for solving problems

o To apply the Theory of games, Replacement, Inventory and Queuing models and
their solution methodology for solving problems

e To evaluate the Dynamic programming and simulation models

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Evaluate the Problems using Linear Programming

CO-2: Analyze Assignment, Transportation, Sequencing, Replacement, Inventory
and Queuing problems

CO-3: Apply Theory of games in various applications

CO-4: Apply dynamic programming problem solving and simulation models

UNIT-I:

Introduction: Origin, Development-Definition-Characteristics and  Phases-Types of
OR models- applications, limitations.

Allocation: Linear Programming Problem Formulation- Graphical solution-Simplex
method-Artificial variables technique-Two phase method, Big-M Method-Duality
Principle.

UNIT - 1I:

Transportation Problem: Formulation-Optimal solution-unbalanced transportation
problem-Degeneracy. Assignment problem-Formulation-Optimal solution-Variations
of Assignment Problem- Travelling Salesman Problem.

UNIT - 111

Sequencing: Infroduction-Flow Shop sequencing-n jobs through two machines-n
jobs through three machines-Job shop sequencing-two jobs through m machines.
Replacement: Introduction-Replacement of items that deteriorate with time-when
money value is not counted and counted-Replacement of items that fail
completely, group replacement.

UNIT - IV:

Theory of Games: Introduction-Minimax (maximin) - criterion and optimal strategy-
Solution of games with saddle points-Rectangular games without saddle points-
principles of dominance-M X 2and 2 X n games-graphical method.

Waiting Lines: Infroduction-Single channel-Poisson arrivals-exponential service fimes-
with infinite population and finite population models-Multichannel-Poisson arrivals-
exponential service times with infinite population single channel Poisson arrivals.



UNIT-V:

Inventory: Infroduction-Single item-Deterministic models-Purchase inventory models
with one price break and multiple price breaks-shortages not allowed-Stochastic
models-demand may be discrete variable or continuous variable-Instantaneous
production, Instantaneous demand and continuous demand and no set up cost-
single period model.

UNIT - VI:

Dynamic Programming: Intfroduction-Terminology-Bellman’s Principle of optimality-
Applications of dynamic programming- shortest path problem-linear programming
problem.

Simulation: Definition-Types of simulation models-phases of simulation-applications of
simulation- Inventory and Queuing Problems-Advantages and Disadvantages-Brief
Infroduction of Simulation Languages.

TEXT BOOKS:
1. Operations Research, J. K. Sharma, MacMilan
2. Operations Research, R. Pannerselvam, Prentice Hall International

REFERENCES:

1. Operations Research, A. M. Natarajan, P. Balasubramani, A. Tamilarasi, Pearson
Education

2. Operations Research: Methods and Problems, Maurice Saseini, Arthur Yaspan
and Lawrence Friedman

3. Infroduction to OR, Taha, Prentice Hall International



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. VI Semester L T/p/D C
3 0 3
(19PETMEOQ6) FINITE ELEMENT METHODS

COURSE PRE-REQUISITES: Mathematics, Strength of Materials, Mechanical Vibrations

COURSE OBJECTIVES:

e To quote different concepts of traditional methods to evaluate FEM

e To summarize the boundary conditions, formulations and other functional
approaches of FEM

¢ To demonstrate simulation process using FEM software

e To explain real life applications in dynamic analysis

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Name and tabulate various approaches leads to FEM to solve a given
problem

CO-2: Describe the given problem for finding solution using finite element technique
CO-3: Apply the concept of FEM to solve different field problems

CO-4: Assess real life problems using dynamic analysis

UNIT-I:

Fundamental Concepts: Introduction; Historical background; Stresses and
equilibrium; Boundary conditions; Straindis placement relations; Stress-strain relations;
Temperature effects. ONE-DIMENSIONAL PROBLEMS: Introduction; Finite element
modeling; Co- ordinates and shape functions; The potential energy approach;
Rayleigh-Ritz method; Galerkin's method, The Galerkin approach; Assembly of the
global stiffness matrix (K) and load vector; Properties of K; The finite element
equations; Treatment of boundary conditions; Quadratic shape functions;
Temperature effects.

UNIT - 1I:

Trusses: Infroduction; Plane frusses; Three-dimensional trusses; Assembly of global
stiffness matrix for the banded and skyline solutions.

Two-Dimensional Problems Using Constant Strain Triangles: Introduction; Finite
element modeling; Constant strain triangle (CST); Problem modeling and boundary
conditions.

UNIT - il

Two-Dimensional Isoperimetric Elements and Numerical Integration:
Infroduction; The four-node quadrilateral; Numerical integration; Higher-order-
elements. DYNAMIC ANALYSIS USING FINITE ELEMENT METHOD: Introduction; Vibration
problems; Equations of motion based on weak form; Longitudinal vibrations of bars;
consistent mass matrices; element equations; solution of Eigen value problems.

UNIT - IV:

Axisymmetric Solids Subjected to Axisymmetric Loading: Introduction; Axisymmetric
formulation; Finite element modeling - triangular element; Problem modeling and
boundary conditions.



Steady State Heat Transfer Analysis: One dimensional analysis of Slab, fin and two-
dimensional analysis of thin plate.

UNIT-V:

Beams: Infroduction; Finite element formulation; Hermite shape function, Load
vector; Boundary considerations; Shear force and bending moment; Beams on
elastic supports.

UNIT - VI:
Non-Linearity: Infroduction, Non-linear problems, Geometric non-linearity, Non-linear
dynamic problems, Analytical problem:s.

TEXT BOOKS:

1. Introduction to Finite Elements in Engineering, Tirupathi R. Chandrupatia, Ashok D.
Belegundu, 2E, Prentice Hall of India

2. Textbook of Finite Element Analysis, Seshu

REFERENCES:

1. Finite Element Analysis using ANSYS 11.0, Srinivas et al
2. Finite Element Method, Zienkiewicz

3. AnInfroduction to Finite Element Methods, J. N. Reddy
4. Finite Element Method, S. S. Rao



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. VI Semester L T/p/D C
3 0 3
(19PETMEQ07) MECHATRONIC SYSTEMS

COURSE PRE-REQUISITES: Analog and Digital Electronics, Control Power Systems,
Instrumentation and Control system

COURSE OBJECTIVES:

e To design Mechatronics system and simulation for ergonomics and safety

e Theoretfical and practical aspects of computer interfacing, real time data
acquisition and conftrol

e To Design of motion control, motion converter and temperature control

e To Realize the concepts of real time interfacing and data acquisition

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Understand the basics and key elements of Mechatronics design process
CO-2: Familiar with basic system modeling

CO-3: Understand the concepts of engineering system and dynamic response of
the system

CO-4: Understanding the concepts of design of Mechatronics system through case
studies

UNIT-I:

Introduction to Design of Mechatronics System: Key elements — Mechatronics design
process — design parameters — mechatronics and fraditional design — Advanced
approaches in mechatronics design — Infroduction to industrial design, modelling,
simulation and analysis — Ergonomics and safety.

UNIT - 1I:

Basic System Modelling: Infroduction — model catagories — model development —
Simulation using softwares — verification and validation — Mathematical modelling:
Basic system modelling — mechanical electrical, fluid and thermal.

UNIT - 111

Mechatronic System Modelling: Engineering systems: Rotational — translational,
electro-mechanical, pneumatic- mechanical, hydraulic-mechanical, micro electro
mechanical system — Dynamic responses of system: first order, second order system —
Performance measures

UNIT - IV:

Real Time Interfacing: Infroduction — Selection of interfacing standards- elements of
data acquisition and control systems — Overview of 1/O process — general purpose
I/O cards and its installation — Data conversion process — Application softwares —
Man machine interface

UNIT-V:
Case Studies on Design of Mechatronics System: Motion control using DC Motor, AC
Motor and Servomotor - Temperature control of hot/cold reservoir — Pick and place



robot — Car parking barriers — Motion and temperature control of washing machine -
Auto focus cameraq, exposure control

UNIT -VI:

Robotic Vision System - Image Acquisition: Vidicon, charge coupled device (CCD)
and charge injection device (CID) cameras. Image processing techniques:
histogram processing: sliding, stretching, equalization and thresholding. Case studies
of Mechatronics systems: Automatic camera, bar code reader, pick and place
robot, automatic car park barrier system, automobile engine management system.

TEXT BOOKS:

1. Mechatronics System Design, Devdas Shetty, Richard A. Kolk

2. Mechatronic Systems: Modeling and Simulation with HDL's, Georg Pelz, 2nd
Edition, John Wiley and Sons Ltd., 2003

REFERENCES:

1. Mechatronics Handbook, Bishop, Robert H., CRC Press, 2002

2. Mechatronics: Electronics in Products and Processes, Bradley, D. Dawson, N.C.
Burd and A.J. Loader, CRC Press 1991, First Indian print 2010

3. Mechatronics: A Foundation Course, De-Silva, Indian Reprint, Taylor & Francis,
2013



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. VI Semester L T/p/D C
3 0 3
(19PETMEO8) UNCONVENTIONAL MACHINING PROCESSES

COURSE PRE-REQUISITES: Manufacturing Technology & Engineering Materials

COURSE OBJECTIVES:

e Toknow the importance of classification of various Non-Traditional machining
processes and their applicability to various metals, non - metals & alloys

¢ To understand the working principles of mechanical energy based and spark
energy-based material removal processes

e To remember the working principles of chemical and electro-chemical based
material removal processes

e Toremember the working principles of thermal energy-based  material removal
processes

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Summarize various Non-Traditional machining methods which are applicable
for difficult-to-cut materials, defense and aerospace sectors

CO-2: Analyze and decide the process parameters to be adopted and
applicability of various materials that are suitable for mechanical energy and spark
energy-based machining processes

CO-3: Analyze and decide the process parameters to be adopted and
applicability of various materials that are suitable for chemical and electro-chemical
energy-based machining processes

CO-4:. Analyze and decide the process parameters to be adopted and
applicability of various materials that are suitable for thermal based machining
processes

UNIT-I:
Introduction: Unconventional Machining Process, Need, Classification, Brief overview
of all techniques, Study of material removal phenomena.

UNIT - II:

Mechanical Energy Based Processes: Abrasive Jet Machining — Water Jet Machining
— Abrasive Water Jet Machining- Ultrasonic Machining (AJM, WJM, AWJM, USM).
Working Principles — equipment used — Process parameters — MRR — Applications.

UNIT - 111

Electrical Energy Based Processes: Electric Discharge Machining (EDM) - working
Principles-equipments-Process Parameters- MRR- electrodes Used — Power Circuits —
Dielectric — Flushing — Applications, Wire Cut EDM- Applications

UNIT - IV:

Chemical and Electro-Chemical Energy Based Processes: Chemical Machining and
Electro-Chemical machining (CHM and ECM)-Etchants- maskants -techniques of
applying maskants-Process Parameters — MRR-Applications- Principles of ECM-
equipments - MRR-Processes Parameters.



UNIT-V:

Thermal Energy Based Processes: Laser Beam Machining (LBM), Plasma Arc
Machining (PAM) and Electron Beam Machining (EBM), Principles-Equipment-
Process Parameters - Applications.

UNIT - VI:
Advanced Machining Processes: Magnetic abrasive finishing, Abrasive flow finishing,
Electro stream drilling, shaped tube electrolyte machining.

TEXT BOOKS:

1. Advanced Machining Processes, Vijay K. Jain, Allied Publishers

2. Modern Machining Processes, P. C. Pandey, H. S. Shan, Tata McGraw- Hill
Education

REFERENCES:

1. Nontraditional Manufacturing Processes, Benedict. G. F, Marcel Dekker

2. Advanced Methods of Machining, McGeough, Chapman and Hall, London
3. Unconventional Machining Processes, P. K. Mishra, Narosa



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. VI Semester L T/P/D
0 2
(19PC2MEO09) HEAT TRANSFER LABORATORY
(Common to ME & AE)

COURSE PREREQUISITES: Heat and mass transfer, thermodynamics.

COURSE OBJECTIVES:

e To analyze various modes of heat transfer experimentally

e To measure heat tfransfer through conduction

¢ To measure heat transfer through natural and forced convection
¢ To measure heat transfer through radiation

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Identify and analyse the mode of heat fransfer

—

CO-2: Evaluate thermal conductivity of composite wall, lagged pipe, metal bar and

insulating powder

CO-3: Evaluate Heat transfer coefficient for natural ,forced convection and

unsteady heat transfer
CO-4: Evaluate emissivity and Stefan Boltzmann constant of the given metal

LIST OF EXPERIMENTS:
Any 10 experiments to be conducted from the following

Determination of thermal conductivity of given metal rod
Determination of Stefan Boltzmann constant
To find out critical heat flux
Determination of overall heat transfer coefficient of composite wall
Determination of thermal conductivity of lagged Pipe
Determination of heat fransfer coefficient in forced convection apparatus
Determination of heat fransfer coefficient in natural convection apparatus
Determination of thermal conductivity of insulating powder
Determination of effectiveness of heat exchanger

. Measurement of emissivity of given test plate

. Heat transfer in dropwise and film wise condensation

VONOO AW~
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for transient heat conduction

. Determination of heat transfer coefficient and instantaneous heat transfer rate



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. VI Semester L T/p/D C
0 2 1
(19PC2ME10) CAD/CAM LABORATORY

COURSE PRE-REQUISITES: CAD, CAM and SOM

COURSE OBJECTIVES:

e To understand the ways in which 2D sketches and 3D models — solid and surface
are made using appropriate CAD packages

e To know the procedure of building assembly drawings and obtain drafted views
from it

e To learn the part programming techniques in turning, miling and drilling
operations.

e To understand the determination of stresses and strains in systems like trusses and
beams

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Summairize the skills learnt in sketching and modeling using CAD packages
CO-2: Design product assemblies and obtain drafted views from it

CO-3: Produce components with different features using CNC machines and
machining centers

CO-4: Analyze the stress and strain in various structures

LIST OF EXPERIMENTS:

12 exercises from the following syllabus:

1. CAD:
i. 2D Drawing using Sketcher workbench - 1 exercise containing at least
3 drawings
i. 3D modeling wusing 3D features -1 exercise containing at least
3 models
ii.  Assembly and drafting - 1 exercise containing 1 assembly
iv.  Surface Modeling - 1 exercise
v. Sheet Metal Working - 1 exercise

Softwares: AutoCAD, IronCAD, CATIA, CREO

2. CAM:

i. Part programming for Turning, Facing, Chamfering, Grooving, Step furning,
Taper turning operations.

i. Part programming for Point to point motions, Linear motions, Circular
interpolation, Contour motion, Pocket miling - Circular, Rectangular and
Mirror commands.

ii. Part Programming using Fixed or Canned Cycles for Drilling, Peck driling,
Boring, Tapping, Turning, Facing, Taper turning, Thread cutting.

iv.  Generation of tool path, NC part program and its simulation.



V.  Machining of small components using CNC Lathe, CNC Mill and CNC Turning
center.
Softwares: CNC Offline Simulation, EdgeCAM

3. CAE:
i. Determination of deflection and stresses in 2D and 3D trusses and beams.
i. Determination Principal/ Von-mises stresses and deflections, in plane stress/
plane strain/ axisymmetric models.
ii. Determination of stresses in 3D and shell structures.
Softwares: Ansys



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. VI Semester L T/Pp/D C
0 2 1
(19HS2ENO5) ADVANCED ENGLISH COMMUNICATION SKILLS LABORATORY
(Common to all branches)

COURSE OBJECTIVES:

e To enable students to understand the principles and process of Technical Writing

e To train students to write technical documents such as Applications, Resumes,
SOPs, Proposals and Technical Reports

e To ftrain students to speak accurately and fluently for participation in
Presentations, Group Discussions and interviews.

e To train students in soft skills to make them effective individuals

COURSE OUTCOMES: After completion of the course the student is able to:

CO-1: Summarize and synthesize information and produce technical writing that is
required in academics as well as in the engineering profession

CO-2: Employ principles of TW and writing process to produce technical documents
such as cover letters, resume, SOP, Project Proposals and Technical Reports

CO-3: Actively participate in group discussions/interviews and prepare & deliver
effective presentations

CO-4: Become an effective individual through goal sefting & Career Planning &
function effectively in multi-disciplinary and heterogeneous teams through the
knowledge of teamwork, Inter-personal relationships, conflict management and
leadership quality

UNIT-I:

The Concept of Technical Communication:

1. Understanding the concept of Technical Communication
2. Technical Writing (TW)- Definition, Principles and Processes
3. Summarizing and Synthesizing

4, Editing

UNIT - 1I:

Application Writing:

1. Formal Letters (Indian and Western styles); Cover Letter
2. Resumé and SoP Writing

3. E-Correspondence and Netiquette

UNIT -l

Presentation Skills:

1. SWOC Analysis

2. Self -Infroduction

3. Oral Presentations

4, Powerpoint Presentations



UNIT-IV:
Report Writing:

1.

Technical Report —Categories, Formats, Styles and Types

2. Proposal Writing
3. Writing Agenda & Minutes
UNIT-V:

Employability Skills-1:

1.

Self Assessment; Values & Beliefs; Self Esteem

2. Nonverbal Communication
3. Group Discussions
UNIT - VI:

Employability Skills-2:

1.

Personal goal setting & Career Planning

2. Interview Skills — Face to Face

3. Interview Skills — Telephonic / Video

TEXT BOOKS:

1. Technical Writing Essentials, Suzan Last, University of Victoria, 2019
(Technical Writing Essentials by Suzan Last is licensed under a Creative Commons
Attribution 4.0 International License)

2. Technical Communication: A Practical Approach, Wiliam S. Pfeiffer, 7th Edition,
Longman, 2012

3. Reports In Paul V. Anderson's Technical Communication: A Reader-Centered
Approach, Anderson, Paul V. 5" Edition, Boston Heinle 2003

REFERENCES:

1. "Communication in the workplace: What can NC State students expecte" J.
Swartz, S. Pigg, J. Larsen, J. Helo Gonzalez, R. De Haas, and E. Wagner,
Professional Writing Program, North Carolina State University, 2018 [Online]
Available:https://docs.google.com/document/d/TpMpVBbDRWIN6HssSQQQ4MeQ
6U-0B-sGUrtRswD7feuRBO/edit ¢

2. Technical Communication, Burnett, Rebecca, 5™ Edition, Heinle 2001

3. Technical Writing Process and Product, Gerson Sharon J. and Steven Gerson: 3
Edition, New Jersey: Prentice Hall 1999

4. Technical Communication: Situations and Strategies, Markel, Mike, 8t Edition
2006-2007

5. https://kupdf.net/download/learner-english-pdf

1pdf_5%9beb5ec08bbc55c18686ee6_pdf


https://kupdf.net/download/learner-english-pdf

VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. VI Semester L T/p/D C
0 4 2
(19PWA4AMEO03) DESIGN THINKING

COURSE OBJECTIVES:

e To inculcate core design principles and applied creativity to develop innovative
strategies that better connect engineers with their end users

¢ To build mindset leading to flow of creative ideas, validating those ideas and
prioritizing the best ones

e To incorporate tools that designers need to take a design project from inspiration
and insights to ideation and implementation

e To instil full scope of organizational innovation and strategy through knowledge,
insight and analytical skills

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Use design thinking and hypothesis-driven innovation processes to develop
viable solutions to user challenges

CO-2: Use multiple brainstorming techniques to find innovative solutions

CO-3: Develop and test a business model or business case to support the viability of
the solution

CO-4: Prototype a solution to a user challenge

CO-5: Investigate the cultural, emotional, technological and business factors
relevant to developing new product or service design concept

Module 1: Revisiting Design Thinking

Creative thinking as basis of innovation; Empathy process for deep understanding of
challenge with practical ingenuity; Making sense of observations and insights;
Defining a point of view and context

Design thinking skills for Problem Discovery, Definition, and Ideation — Identifying
problems in daily lives and in the world at large, Understanding user and customer
perspectives, Thinking from the problem before thinking of a solution

Module 2: Ideation Process

Clear Articulation of problem statement with focus on latent needs; Brainstorming
potential solutions; Ideation methods with case-study based approach to using
Systematic Inventive Thinking (SIT) Methods such as Addition, Subftraction,
Multiplication, Division and Task Unification

Strategic Innovation for competition in future: Linear Innovation vs. non-linear
innovation, Understanding and identifying weak signals, 3-box thinking, 3-Box
framework and Box-3 ideation

Module 3: Desighing Customer Experience

Understanding Innovation through Design Thinking; Enhancing Customer Experience;
Service Design and Development Process and Case Studies; Service Experience
Cycle and Case Studies

Module 4: Sustainable Design Approaches

Concern for Environment and Sustainability in Design, Case Studies to understand
good Design For Environment (DFE) Decisions; Design Considerations in the five
stages of the Product Life Cycle



Module 5: Integrative Engineering Design Solutions

ldentifying and resolving issues with working in diverse teams, Modularising,
prototype building by different engineering disciplines within the team, validated
learning with accessible metrics

Module 6: Capstone Project (Interdisciplinary)
Applying Design Thinking Principles and Methods for Ideation and Prototyping,
Testing Solution, Refining Solution, and Taking the Solution to the Users

TEXT BOOKS:

1.

2.
3.

101 Design Methods: A Structured Approach for Driving Innovation in Your
Organization, Vijay Kumar, John Wiley & Sons, ISBN: 978-1118083468, 2012

Living with Complexity, Donald A Norman, MIT Press, ISBN: 978-0262528948, 2016
Design Thinking for Enfrepreneurs and Small Businesses: Putting the Power of
Design to Work, Beverly Rudkin Ingle, A Press, ISBN: 978-1430261810, 2013

REFERENCES:

1.

2.

Emotionally Durable Design: Objects, Experiences and Empathy, Jonathan
Chapman, 2nd Edition, Routledge, ISBN: 978-0415732161, 2015

Innovation Design: How Any Organization Can Leverage Design Thinking to
Produce Change, Drive New ldeas, and Deliver Meaningful Solutions, Thomas
Lockwood, Edgar Papke, New Page Books, ISBN: 978-1632651167, 2017

Design Thinking Business Analysis: Business Concept Mapping Applied, Thomas
Frisendal, Springer, ISBN: 978-3642434822, 2012

Chapter 1: A Simple Framework for Leading Innovation, The Three Box Solution,
HBR Press, 2016

Design a Better Business: New Tools, Skills and Mindset for Strategy and
Innovation, Patrick Van Der Pijl, Justin Lokitz, Lisa Kay Solomon, Erik van der Pluijm,
Maarten van Lieshout, Wiley, ISBN: 978-8126565085, 2016
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SMART CITIES



SMART CITIES

In the twenty-first century, engineers are being tasked with solving ever more
complex and subtle societal challenges — from climate change to unprecedented
urbanisation that is materially affecting the lives of many urban populations. As
engineers become ever more interdisciplinary and the boundaries of disciplines
soften, they need to reflect as a community as to the appropriateness of the
engineering paradigm to address these needs. Currently the engineering
community is pointing to the digital tfechnologies and the ‘smart city’ as a deliverer
of efficiency and resilience without fully acknowledging the intricate socio-political
context in which it is situated.

The domain of EIE was developed to modernise and automate these operations
using the technological advancements in the realm of electronics. Even outside the
industry, common household appliances — such as washing machine, air-
conditioner, geyser, and microwave oven — cannot attract customers without
features such as auto cut-off after certain time or temperature, which is again an
example of instrumentation. The field of Instrumentation Engineering is also core to
the recent advances such as smart home appliances, smart cities and automobiles.
It is thus not far from the truth to claim that the fourth industrial revolution.

The world population is continuously growing and reached a significant evolution of
the society, where the number of people living in cities surpassed the number of
people in rural areas. This puts national and local governments under pressure
because the limited resources, such as water, electricity, and transports, must thus
be opfimized to cover the needs of the citizens. Therefore, different tools, from
sensors to processes, service, and arfificial intelligence, are used to coordinate the
usage of infrastructures and assets of the cities to build the so-called smart cities.

Different definitions and theoretfical models of smart cities are given in literature.
However, smart city can usually be modelled by a layered architecture, where
communication and networking layer plays a central role. In fact, smart city
applications lay on collecting field data from different infrastructures and assets,
processing these data, taking some intfeligent control actions, and sharing
information in a secure way. Thus, a two-way reliable communications layer is the
basis of smart cities. This chapter infroduces the basic concepts of this field and
focuses on the role of communication technologies in smart cities. Potential
technologies for smart cities are discussed, especially the recent wireless
technologies adapted to smart city requirements.

What is the concept of a smart city?

There is no universally accepted definition for a smart city because people can
interpret different meanings for it. Hence, it means different things to different
people. Here, you will get a basic definition that captures the essence of what a
smart city is and what it does. While the concept varies from area to area
depending on the resources, the basic idea behind it remains the same. A smart city
aims to bring various components together to live harmoniously and attempts to do
with the least environmental damage or impact. In other words, a smart city is a
place with high standards of living, which survives and thrives on eco-friendly means.



The size and amenities within a smart city vary according to geography, resources
available, geopolitical scenario and investment received.

Growth in Global population continues to drive citizens from rural areas to cities. With
rapid expansion of urban areas, cities need to become intelligent to handle this
large scale urbanization. This is driving city operators to look at smarter ways to
manage complexities, increase efficiencies and improve quality of life. Today we
need cities that monitor& integrate infrastructure to better optimize resources while
maximizing service to its citizens. So to meet all the needs we need our cities to be
smarter which brings a concept “Smart cities” Smart cities optimize the use of
technology in the design & operation of infrastructure and buildings in such a way
which meets the current and future needs of their citizens. To be truly smart they also
require  consideration of governance  &growth, urban  development
and infrastructure, the environment & natural resources, society and community.

Smart city programs provide a range of technologies that can be applied to solve
infrastructure problems associated with ageing infrastructure and increasing
demands. The potential for infrastructure and urban improvement remains
unrealized, however, due to technical, financial, and social constraints and criticisms
that limit the Iimplementation of smart cities concepts for infrastructure
management. The discussion presented here provides a review of smart
technologies including sensors, crowdsourcing and citizen science, actuators, data
transmission, Internet of Things, big data analytics, data visualization, and
blockchain, which can be used for infrastructure management. Smart infrastructure
programs are reviewed to explore how enabling technologies have been applied
across civil engineering domains, including transportation systems, water systems, air
quality, energy infrastructure, solid waste management, construction engineering
and management, structures, and geotechnical system:s.

Making cities “smarter” by efficient management of resources and infrastructure,
greener environment, and smart governance resulting in a better quality of living of
its citizens. This can be enabled by the effective use of information and
communication technologies (ICTs) tools, which have the ability to provide eco-
friendly and economically viable solutions for cities.

Setting up a smart city is more than improving the old system with technology by
simply adding sensors, remote supervision, and confrol to essential city services. It
should be a complete shift of a paradigm in daily life when using new technologies,
especially new ICT leading to smart outcomes.

Smart solutions

Another important feature of smart cities is that they will provide smart solutions to
modern problems. These include:

Public information systems

Redressal of grievances

Electronic service delivery

Maximum engagement of citizens
Reduced energy and fuel usage
Reduces the development of wastes
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Smart water monitoring

Treatment of wastewater

Sustainable monitoring water quality

Maximum utilization of renewable energy sources
Usage of green building techniques

Smart parking to reduce clutter

Intelligent fraffic management system.

Advantages of a smart cities,

1. Promotion of mixed land usage resulting in higher efficiency and reduced
wastage of land.

2. Expanded housing opportunities.

3. Reduced congestion, air pollution and resource depletion.

4. Helps to boost local economies by promoting localized trade and interactions.

5. Efficient use of public tfransport to reduce fuel wastage.

6. Safe and secure localities.

7. Preservation of open spaces.

8. Reduction in urban heating.

9. Promotion of transit-oriented development.

10. Making governance more people-friendly and cost-effective.

Here's a look at some projects that have taken inspiration from the concepts used
for the design of smart cities. These projects will help you build energy-efficient
systems that will help heal the world.

1. Home Automation using loT

2. Smart Irrigation System

3. Smart Building using loT

4. Smart Energy Meter using GSM

5. Solar and Smart Energy Systems

6. Smart Water Monitoring

7. Automated Street Lighting

8. Automated Railway Crossing

9. Intelligent Transportation Systems

10. Smart Sewage Maintenance Systems.

Soclety =

Muo:;

To develop new smart cities and to tfransform
our cities info smart cities the engineers in
particular are stepping up as leaders.

Environmant

Civil & Environmental Engineers are working to harness the potential of latest
technologies and data for our urban infrastructure, which is among the most
complex system in the world. They provide sustainable, resilient and advanced
means of fransportation system, green building, better water management system
and better waste management system. This not only develop physical infrastructure
but also develop institutional & social infrastructure that enable our societies to
function. Modelling these systems of systems will require managing data at an
unprecedented scale.



To support them Computer and Electronics & Communication Engineers help in
creating future cities that are digital, build and operate cities ICT landscape across
application and infrastructure like IOT (Internet of Things), e-payment, e-market, the
latest communication devices etc which is leveraging next generation technologies.
They create a platform for conveyance of different city services, leverage big data
analytics to manage city performance and proactive crisis management.

Electrical Engineers developing new renewable source of energy to meet ever
increasing power demands. They also develop methods of effective power
transmission with minimum losses which is more economical and safer. They also
work on developing microchips to micro sensors which are helping in making our
households, institution efficient and safer.

Conclusion

It is clear that dreaming of a smart city without active contribution of engineers is a
myth. So, there will always be demand of Engineers and because of which even
after crises in the placement scenario sfill the maximum science students choose
Engineering as their first career choice in hope of a better future.



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. V Semester L T/p/D C
3 0 3
(190E1CEO1) SMART CITIES PLANNING AND DEVELOPMENT

COURSE PRE-REQUISITES: None

COURSE OBJECTIVES:

¢ To Introduce students on smart city basic concepts, global standards and Indian
context of smart cities

e To understand smart community, smart transportation and smart buildings

e To understand Energy demand, Green approach to meet Energy demand and
their capacities

e To identify Smart Transportation Technologies in cities and concepts towards
smart city

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Recognize smart city concepts and their international and national standards
CO-2: Recognize smart community, transportation and building concepts

CO-3: Develop and calibrate energy demand and their capacity limits

CO-4: Predict the various smart urban fransportation systems and the fransition from
existing city towards a smart city

UNIT-I:

Introduction to Smart Urban Infrastructures and Smart Cities: Infroduction to City
Planning - Understanding Smart Cities - Dimensions of Smart Cities - Global
Experience of Smart Cities — Global Standards and Performance Benchmarks,
Practice Codes -Indian scenario - India *“100 Smart Cities” Policy and Mission.

UNIT - 1I:

Smart Cities Planning and Development: Introduction to Smart Community - Smart
community concepts: Concept of Smart Community - Smart Transportation - Smart
Building and Home Device - Smart Health - Smart Government - Smart Energy and
Water — Cyber Security, Safety, and Privacy - Internet of Things, Blockchain, Artificial
Intelligence, Alternate Reality, Virtual Reality.

UNIT-1I

Smart Urban Energy Systems - I: Conventional vs. Smart, City components, Energy
demand, Green approach to meet Energy demand, Index of Indian cities towards
smartness — A stafistical analysis -Meeting energy demand through direct and
indirect solar resources - Efficiency of indirect solar resources and its utility, Capacity
limit for the indirect solar resources - Effectiveness in responsive environment in smart
city; Smart communication using green resources.

UNIT-IV:
Smart Urban Energy Systems - II: Infroduction to PV technology - PV of various scale
for smart city applications - Energy efficiency - Policies of Solar PV in smart domains



(RPO, REC, Carbon credit, etc.) Definition, Structure of Smart Grid- Indian
Perspective- Advantage & limitation.

UNIT-V:

Smart Urban Transportation Systems: Smart Transportation Technologies - Driverless
and connected vehicles - Ride sharing solutions - The "improve" pathway - The "shift"
pathway — Smart Roads and Pavement systems.

UNIT - VI:

Towards Smart Cities: The transition of legacy cities to Smart -. Right transition process
- The benefit of citizens, cities to adopt effective management and governance
approaches - Factors in the transition phase of legacy cities to smart cities and their
managerial implications.

TEXT BOOKS:

1. Internet of Things in Smart Technologies for Sustainable Urban Development, G. R.
Kanagachidambaresan, R. Maheswar, V. Manikandan, K. Ramakrishnan,
Springer, 2020

2. Society 5.0: A People-centric Super-smart Society, Hitachi-UTokyo Laboratory (H-
UTokyo Lab), Springer, 2020

3. The Routledge Companion to Smart Cities, Katharine S. Willis, Alessandro Aurigi,
Routledge International Handbooks, 2020

REFERENCES:

1. Smart Cities in Asia: Governing Development in the Era of Hyper-Connectivity Yu-
min Joo, Yu-Min Joo, Teck-Boon Tan, Edward Elgar Pub, 2020

2. Urban Systems Design: Creating Sustainable Smart Cities in the Internet of Things
Era, Yoshiki Yamagata, Perry P. J. Yang, Elsevier, 2020

3. Smart Cities and Artificial Inteligence: Convergent Systems for Planning, Design,
and Operations, Christopher Grant Kirwan, Zhiyong Fu, Elsevier, 2020



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. VI Semester L T/p/D C
3 0 3
(190E1CE02) GREEN BUILDING TECHNOLOGY

COURSE PRE-REQUISITES: Smart Cities Planning and Development

COURSE OBJECTIVES:

e To expose the students to green buildings, their features and importance in the
present context of sustainable development

¢ Toinfroduce various sustainable building materials for green buildings

¢ To acquire knowledge on various design concepts and construction aspects of
green buildings

¢ To learn the various policies and incentives for green buildings and also different
green building rating systems and codes

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Explain the importance, features and requisites of a green building

CO-2: Identify suitable sustainable building materials for construction of green
building

CO-3: Plan and design various systems for green buildings

CO-4: Explain various codal provisions of green buildings and accordingly rate a
building

UNIT-I:

Introduction: Definition of Green Buildings - Typical features of green buildings -
Benefits of Green Buildings - Green Building Materials and Equipment in India - Key
Requisites for Constructing a Green Building - Important Sustainable features for
Green Building - Climate responsive buildings - Carbon footprint and eco footprints
of buildings.

UNIT - II:

Green Building Materials: Introduction to sustainable building materials — Sustainable
Concrete — Partial replacements in concrete - Natural building materials -  Bio
materials - Mycelium - Engineered Wood - Structural insulated panels (SIPs) - Natural
Fiber - Nontoxic materials: low VOC paints, organic paints, coating and adhesives -
Use of waste materials such as paper, Cellulose, glass bottles, fires, shipping
containers - Use of industrial waste such as fly-ash, bags, building demolition waste.

UNIT - 111

Design of Green Buildings: Indoor environmental quality requirement and
management: Thermal comfort - HVAC - Visual perception - llumination requirement
- Auditory requirement — Energy Efficiency - Lighting and day lighting - Steady and
non-steady heat tfransfer through the glazed window and the wall — Indoor air
quality - Local climatic conditions — temperature, humidity, wind speed and
direction.



UNIT-IV:

Construction of Green Buildings: 0T Integrated Automated Building Systems -
Synthetic Roof Underlayment - Green Roofs - Grid Hybrid System - Passive Solar -
Greywater Plumbing Systems - Electrochromic Glass - Solar Thermal Cladding -
Structural 3D Printing - Self-healing Concrete - Bird Friendly Design - Landscaping for
Parking Lot Runoff - Composting Toilets - Proactive Maintenance - Green Cleaning.

UNIT - V:

Green Building Policies and Incentives: Green products and material certification -
parameters making products green - products transparency movement - Cradle to
cradle certification - Product emission testing - Carbon trust - carbon credit - returns
on investments - savings Policies towards electrical power in India — Case study - Tax
credits & Grants - Green construction guide.

UNIT - VI:

Green Building Rating Systems and Codes: Green building rating systems: BREAM,
LEED and GRIHA, ISO 14020 - Green building codes: ECBC and NBC 2016 - Green
materials: Standard specifications — Case Studies: Dockland Building in Hamburg,
SOKA Building in Wiesbaden, KSK Tuebingen, Nycomed, Constance, DR Byen,
Copenhagen.

TEXT BOOKS:

1. Green Building Handbook, Tomwoolley and Samkimings, 2009

2. Sustainable Construction: Green Building Design and Delivery, Charles J. Kibert,
2012

REFERENCES:

1. Green Building Fundamentals-ll, Mike Montoya, Pearson, USA, 2010

2. Sustainable Construction - Green Building Design and Delivery, Charles J. Kibert,
John Wiley & Sons, New York, 2008

3. Sustainable Construction and Design-ll, Regina Leffers, Pearson / Prentice Hall,
USA, 2009

4. Infroduction to Environmental Economics, Nick Hanley, Jason, F. Shogren and
Ben White, Oxford University Press, 2001



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. VIl Semester L T/p/D C
3 0 3
(190E1CE03) SMART MATERIALS AND STRUCTURES

COURSE PRE-REQUISITES: Smart Cities Planning and Development, Green Building
Technology

COURSE OBJECTIVES:

¢ Toinfroduce the students to various smart materials and their working principles

¢ To acquire knowledge on different measuring techniques

e To learn about various smart sensors, actuators and their application in structural
health monitoring

e To acquire knowledge on different smart composite materials and their
modelling concepts

e To learn about the data acquisition and processing and their application in
engineering domain

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Explain the different smart materials and their principles

CO-2: Explain and understand different measuring techniques

CO-3: Identify suitable smart sensors and actuators for a specific engineering
application

CO0-4: Gain the knowledge on data acquisition and processing and advantages in
smart materials and smart structures

UNIT-I:

Introduction: Introduction to Smart Materials and Structures — Instrumented structures
functions and response - Sensing systems — Self -diagnosis — Signal processing
consideration — Actuation systems and effectors.

UNIT - 1I:

Measuring Techniques: Measuring techniques: Strain Measuring Techniques using
Electrical strain gauges, Types - Resistance - Capacitance - Inductance -
Wheatstone bridges - Pressure fransducers - Load cells - Temperature

Compensation — Strain Rosefttes.

UNIT - 111

Sensors: Sensing Technology — Types of Sensors — Physical Measurement using Piezo
Electric Strain measurement — Inductively Read Transducers — LVDT - Fiber optic
Techniques- Absorptive chemical sensors — Spectroscopes — Fibre Optic Chemical
Sensing Systems and Distributed measurement, Application of Smart Sensors for
Structural Health Monitoring (SHM), System Identification using Smart Sensors

UNIT-IV:
Actuators: Actuator Techniques — Actuator and actuator materials — Piezoelectric
and Electrostrictive Material — Magneto structure Material — Shape Memory Alloys —



Electro rheological fluids — Electromagnetic actuation — Role of actuators and
Actuator Materials - IPMC and Polymeric Actuators, Shape Memory Actuators

UNIT-V:

Signal Processing and Control Systems: Data Acquisition and Processing — Signal
Processing and Control for Smart Structures — Sensors as Geometrical Processors —
Signal Processing — Control System — Linear and Non-Linear

UNIT -VI:

Advances in Smart Structures & Materials: Self-Sensing Piezoelectric Transducers,
Energy Harvesting Materials, Autophagous Materials, Self Healing Polymers,
Intelligent System Design, Emergent System Design

TEXT BOOKS:

1. Smart Materials and Structures, Gandhi M V and Thompson B S, Chapman & Hall,
Madras, 1992

2. Dynamics and Confrol of Structures, Meirovitch L., John Wiley, 1992

REFERENCES:

1. Smart Structures: Analysis and Design, A. V. Srinivasan, D. Michael McFarland,
Cambridge University Press, 2009

2. Smart Materials and Technologies: For the Architecture and Design Professions,
Michelle Addington and Daniel L. Schodek, Routledge 2004

3. Smart Structures and Materials, Brian Culshaw, Artech House — Borton, London,
1996



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. VIl Semester L T/p/D C
3 0 3
(190E1CEO04) INTELLIGENT TRANSPORTATION SYSTEM

COURSE PRE-REQUISITES: Smart Cities Planning and Development, Green Building
Technology, Smart Materials and Structures

COURSE OBJECTIVES:

e To understand ITS architecture and standards

To apply appropriate ITS technology depending upon site specific conditions
To design and implement ITS components

To understand concept and application of Automated Highway Systems

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Differentiate different ITS user Services

CO-2: Apply ITS for road user safety

CO-3: Interpret importance of AHS in ITS

CO-4: Extend future research and special project

UNIT-1I:

Introduction To ITS: System Architecture, Standards, Database — Tracking Database —
Commercial Vehicle Operations — Intelligent Vehicle Initiative - Metropolitan ITS -
Rural ITS — ITS for Rail network.

UNIT - II:

ITS Travel Management: Autonomous Route Guidance System — Infrastructure based
systems — Telecommunications — Vehicle — Roadside communication — Vehicle
Positioning System — Electronic Toll Collection — Electronic Car Parking

UNIT - 111

ITS Designs: Modeling and Simulation Techniques - Peer — to — Peer Program — ITS for
Road Network — System Design — Mobile Navigation Assistant — Traffic Information
Center — Public Safety Program.

UNIT-IV:

Introduction to Automated Highway Systems: Evolution of AHS and Current Vehicle
Trends - Vehicles in Platoons — Aerodynamic Benefits - Integration of Automated
Highway Systems — System Configurations - Step by Step to an Automated Highway
System.

UNIT-V:

Evaluation and Assessment of AHS: Spacing and Capacity for Different AHS
Concepts — Communication Technologies for AHS - The Effects of AHS on the
Environment — Regional Mobility - Impact Assessment of Highway Automation.



UNIT - VI:
Implementation of ITS: ITS programs globally- overview of ITS in developed countries
and developing countries — ITS at Toll Plazas — Parking lots — Highways.

TEXT BOOKS:

1.

Intelligent Transport Systems Handbook: Recommendations for World Road
Association (PIARC), Kan Paul Chen, John Miles, 2000

2. Intelligent Transport Systems — Cases and Policies, Roger R. Stough, Publisher:
Edward Elgar, 2001

3. Intermodal Freight Transport, David Lowe, Elsevier Butterworth-Heinemann
Publishers, 2005

REFERENCES:

1. Positioning Systems in Intelligent Transportation Systems, Chris Drane and Chris
Rizos, Artech House Publishers, London, 2000

2. Perspectives on Intelligent Transport Systems, Joseph M. Sussman, Springer
Publishers, 2000

3. Intelligent Transport System, Inteligent Transportation Primer, Washington, US,

2001
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WASTE MANAGEMENT

The courses such as solid waste management (SWM), hazardous waste
management (HWM), waste to energy (WTE) and infelligent waste management
and recycling system (IWM&RS) are the courses available in the waste management
track stream which having a potential syllabus content to meet out the industrial
and research needs.

Solid waste management is an interesting track course which actual
highlights the day-to-day problems where everybody is facing due to the improper
management of industrial, domestic and household waste. Further, the enthusiastic
aspects involved in the track courses such as: awareness on its impact over on
environment, formal or scientific way of handling and management of waste and
disposal scenarios.

In hazardous waste management course, handling and management of
nuclear waste at national and international level have been highlighted. Further, the
content enlightens about the legal process of state, central and industrial responses
toward any emergency situations arise by hazardous waste. Finally, it deals about
natural resource damage assessment and restoration.

Waste to energy is a pioneering course available in the frack; it is one of the
interesting and mindboggling course in the track which highlights the importance of
converting the waste materials into wealth. It gives enough space to understand the
basic process technologies in a theoretical and industrial way such as: thermal,
chemical and biological conversion process. From the above, biological conversion
process is in its embryonic state and having potential to expands its technological
wings in the near future and having enormous scope of industrial applications where
students can be benefited. Finally, conversion devices is an innovative module have
been framed to explore the young minds in the line of designing and creating a
demand based conversion device products which even lays an enfrepreneurial
pathway to them.

First of its kind, even at both international and national level a dedicated and
extensive course for intelligent waste management and recycling system have been
framed with conventional and advanced modules. It is really an interesting course
where a student can apply his/her innovative creations to solve the existing and
futuristic problems in a smart way with the help of smart tools. Optimistic modules
such as: life cycle assessment and carbon-footprint-based IWMS, principles of
systems engineering and regulatory frameworks have been incorporated to meet
out the international requirements.

In the pathway of exploring the fundamentals and basic knowledges about
the course, the six units of all the courses have been formulated keeping in the mind
that the students can be able to competitive among the international community at
the end of semester. In this context, comprehensive theoretfical and industrial
processes have been incorporated in each and every module of courses. Further, it
is highly believed that the framed syllabus modules having 100% industrial
applications which can make the students to feel motivated, satisfied and
confidence to compete with the international community.



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. V Semester L T/P/D C
3 0 3
(190E1CE05) SOLID WASTE MANAGEMENT

COURSE PRE-REQUISITES: None

COURSE OBJECTIVES:

e To understand the concepts of solid waste management

¢ Toremember the characteristics of solid waste and source reduction techniques

e To acquire the knowledge & skills in the collection, storage, transport and
engineering principles of solid waste

¢ Toremember and Understand the treatment, disposal and recycling and various
laws and regulation of solid waste management

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Apply the fundamental concepts of solid waste management

CO-2: Apply the acquired knowledge to resolve the practical problems on source
reduction

CO-3: Apply the knowledge on collection, storage, transport and waste processing
of solid waste in real time situation

CO-4: Impart the gained knowledge and skills and various laws & regulations on
freatment of SW in real time societal problems

UNIT-I:

Sources and Classification: Types and Sources of solid and hazardous wastes - Need
for solid and hazardous waste management — Elements of integrated waste
management and roles of stakeholders - Financing and Public Private Parficipation
for waste management- Integrated solid waste management.

UNIT - II:

Waste Characterization and Source Reduction: Waste generation rates and variation
- Composition, physical, chemical and biological properties of solid wastes —
Hazardous Characteristics — TCLP tests — waste sampling and characterization plan -
Source reduction of wastes -Waste exchange - Extended producer responsibility -
Recycling and reuse.

UNIT - llI:

Storage, Collection and Transport of Wastes: Handling and segregation of wastes at
source - storage and collection of municipal solid wastes — Analysis of Collection
systems - Need for transfer and fransport — Transfer stations Optimizing waste
allocation—- compatibility, storage, labeling and handling of hazardous wastes —
hazardous waste manifests and fransport.

UNIT-IV:

Waste Processing Technologies: Objectives of waste processing - material
separafion and processing technologies — biological and chemical conversion
technologies — methods and confrols of Composting - thermal conversion



technologies and energy recovery — incineration — solidification and stabilization of
hazardous wastes- freatment of biomedical wastes - Health considerations in the
context of operation of facilities.

UNIT-V:

Waste Disposal: Waste disposal options — Disposal in landfills - Landfill Classification,
types and methods - site selection - design and operation of sanitary landfills, secure
landfills and landfill bioreactors — leachate and landfill gas management — landfill
closure and environmental monitoring — Rehabilitation of open dumps-remediation
of contaminated sites.

UNIT - VI:

Regulatory Frameworks: Salient features of Indian legislations on management and
handling of municipal solid wastes, hazardous wastes, biomedical wastes, nuclear
wastes - lead acid batteries, electronic wastes, plastics waste, bio-medical waste,
construction and demolition waste and fly ash waste.

TEXT BOOKS:

1. Integrated Solid Waste Management, George Tchobanoglous, Hilary Theisen and
Samuel A, Vigil, Mc-Graw Hill Infernational edition, New York, 1993

2. CPHEEO, Manual on Municipal Solid Waste Management, Central Public Health
and Environmental Engineering Organization, Government of India, New Delhi,
2014

REFERENCES:

1. Handbook of Solid Waste Management, Frank Kreith, George Tchobanoglous,
Mc Graw Hill, 2002

2. Waste Management Practices, John Pitchtel, CRC Press, Taylor and Francis
Group, 2014

3. Municipal Solid Waste Management, Processing, Energy Recovery, Global
Examples, P. Jayarama Reddy, BS Publications, CRC Press, Taylor and Francis
Group, 2011

4. Gol, Ministry of Environment and Forest and Climate Change, Various Recent
Laws and Rules of Solid Waste Management



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. VI Semester L T/p/D C
3 0 3
(190E1CE06) HAZARDOUS WASTE MANAGEMENT

COURSE PRE-REQUISITES: Solid Waste Management

COURSE OBJECTIVES:

e To understand the concepts of hazardous waste management

e To understand the principle of waste characterization, storage, transport and
processing

e To understand the principles of nuclear waste and Hazardous Management (HM)
and emergency Response

e To understand the principle and process of landfils and natural resource
Damage Assessment & Restoration

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Apply the fundamental concepts of hazardous waste management

CO-2: Apply the knowledge to resolve the problems on storage, transport and
processing

CO-3: Apply the knowledge to resolve the practical problems on nuclear waste and
HM & emergency response

CO-4: Impart the gained knowledge and skills to resolve the practical problems on
landfills and natural resource damage assessment & restoration on field

UNIT-I:

Introduction: Need for hazardous waste management — Sources of hazardous
wastes — Effects on community — terminology and classification — Storage and
collection of hazardous wastes — Problems in developing countries — Protection of
public health and the environment.

UNIT - 1I:

Waste Characterization, Storage, Transport and Processing: Hazardous Waste
Characterization and Definable Properties - Analytical- Analytical methods -
Hazardous waste inventory- Source reduction of hazardous wastes - Handling and
storage of Hazardous wastes —-Waste Compatibility Chart — Hazardous Waste
Transport- Manifest system — Transboundary movement of wastes — Basal Convention
- Hazardous waste tfreatment technologies — Physical, chemical and thermal
tfreatment of hazardous waste — Solidification — Chemical fixation — Encapsulation —
Incineration.

UNIT - 1II:

Nuclear Waste: Characteristics — Types — Nuclear waste — Uranium mining and
processing — Power reactors — Refinery and fuel fabrication wastes — spent fuel —
Management of nuclear wastes — Decommissioning of Nuclear power reactors —
Health and environmental effects.



UNIT-IV:

Management of Hazardous Wastes: Identifying a hazardous waste — methods -
Quantities of hazardous waste generated — Components of a hazardous waste
management plan — Hazardous waste minimization — Disposal practices in Indian
Industries — Future challenges - Emergency Response - National Response Team and
Regional Response Teams; National Contingency Plan and Regional Contingency
Plans; National Response Center; State, Local and Industry Response Systems.

UNIT-V:

Secure Landfills: Hozardous waste landfills — Site selections — landfill design and
operation — Regulatory aspects — Liner System- Liners: clay, geomembrane, HDPE,
geonet, geotextile — Cover system- Leachate Collection and Management -
Environmental Monitoring System- Landfill Closure and post closure care -
Underground Injection Wells.

UNIT - VI:

Natural Resource Damage Assessment and Restoration: Natural Resource Damage
Assessment Laws and Regulations - Central and State government agencies -
Damage Assessment and Restoration Procedures - Groundwater Hydrology and
Contamination Processes - Groundwater Contamination Detection, Analysis and
Monitoring - Overview of CERCLA - Remedial Action Process and RCRA Correction
Action Program - Preliminary Assessments and Site Inspections - Hazard Ranking
System - National Priorities List - State Priorities List - Remedial Investigations and
Feasibility Studies - Records of Decision and the Administrative Process - Remedial
Design - Remedial Action - NPL Deletion Process.

TEXT BOOKS:

1. Haozardous Waste Management, Charles A. Wentz., 2nd Edition, McGraw Hill
International, 1995

2. Standard Handbook of Hazardous Waste Treatment and Disposal, Harry M.
Freeman, McGraw Hill, 1997

REFERENCES:

1. Hazardous Waste (Management and Transboundary Movement) Rules, Ministry
of Environment and Forests, Government of India, New Delhi

2. Guidelines and Criteria for Hazardous Waste Landfills and Hazardous Waste

Treatment Disposal Facilities, Central Pollution Control Board, New Delhi, 2010

Hazardous Waste Management, Prof. Anjaneyulu

Hazardous Waste Management, M. LaGrega and others, McGraw-Hill Publication

>



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. VIl Semester L T/p/D C
3 0 3
(190E1CEOQ7) WASTE TO ENERGY

COURSE PRE-REQUISITES: Solid Waste Management, Hozardous Waste Management

COURSE OBJECTIVES:

e To understand the concepts of energy from waste

¢ To understand the principle and process of thermal conversion technology (TCT)

e To understand the principle and process of chemical and biological conversion
technology (CCT & BCT)

e To understand the principles and processes of biomass energy technology (BET)
and conversion process and devices (P&D) for solid wastes

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Apply the fundamental concepts of energy from waste

CO-2: Apply the acquired knowledge to resolve the practical problems on TCT
CO-3: Apply the knowledge to resolve the practical problems on CCT and BCT
CO-4: Impart the gained knowledge and skills to resolve the practical problems on
BET and P&D

UNIT-I:

Introduction to Energy from Waste: Classification of waste as fuel — agro based, forest
residue, industrial waste, MSW — conversion devices — incinerators, gasifiers, digesters,
Environmental monitoring system for land fill gases, Environmental impacts; Measures
to mitigate environmental effects due to incineration.

UNIT - 1I:

Thermal Conversion Technologies: Fundamentals of thermal processing -
combustion system — pyrolysis system — gasification system — environmental conftrol
system — energy recovery system — incineration.

UNIT - 1Il:

Chemical Conversion Technologies: Acid & Alkaline hydrolysis — hydrogenation;
solvent extraction of hydrocarbons; solvolysis of wood; biocrude; biodiesel
production via chemical process; catalytic distfillation; fransesterification methods;
Fischer-Tropsch diesel: chemicals from biomass - various chemical conversion
processes for oil, gas, cellulose acetate.

UNIT-IV:

Biological Conversion Technologies: Nuftritional requirement for microbial growth —
types of microbial metabolism - types of microorganisms — environmental
requirements - aerobic biological transformation - anaerobic biological
transformation — aerobic composting — low solid anaerobic digestion — high solid
anaerobic digestion — development of anaerobic digestion processes and
technologies for treatment of the organic fraction of MSW - Biodegradation and



biodegradability of substrate; biochemistry and process parameters of
biomethanation - other biological transformation processes.

UNIT-V:

Biomass Energy Technologies: Biomass energy resources — types and potential;
Energy crops - Biomass characterization (proximate and ultimate analysis); Biomass
pyrolysis and gasification; Biofuels — biodiesel, bioethanol, Biobutanol; Algae and
biofuels; Pellets and bricks of biomass; Biomass as boiler fuel; Social, economic and
ecological implications of biomass energy.

UNIT - VI:

Conversion Devices: Combustors (Spreader Stokes, Moving grate type, fluidized
bed), gasifier, digesters. Briqueting technology: Production of RDF and briquetted
fuel. Properties of fuels derived from waste to energy technology: Producer gas,
Biogas, Ethanol and Briquettes — conversion process with basic device formulation
for agricultural residues and wastes including animal wastes; industrial wastes;
municipal solid wastes; E-waste; Bio-medical waste; C&D waste; plastic waste and
batteries waste.

TEXT BOOKS:

1. Integrated Solid Waste Management, George Tchobanoglous, Hilary Theisen and
Samuel A, Vigil, Mc-Graw Hill Infernational Edition, New York, 1993

2. Energy from Waste - An Evaluation of Conversion Technologies, C. Parker and T.
Roberts (Ed), Elsevier Applied Science, London, 1985

REFERENCES:

1. Infroduction to Biomass Energy Conversion, Capareda S., CRC Press, 2013

2. Thermo-chemical Processing of Biomass: Conversion into Fuels, Chemicals and
Power, Brown RC and Stevens C, Wiley and Sons, 2011

3. Biomass Conversion Processes for Energy and Fuels, Sofer, Samir S. (ed.), Zaborsky,
R. (ed.), New York, Plenum Press, 1981

4. Energy Recovery from Municipal Solid Waste Thermal Conversion Technologies, P.
Jayarama Reddy, CRC Press, Taylor & Francis Group, London, UK, 2016



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. VIl Semester L T/p/D C
3 0 3
(190E1CEO08) INTELLIGENT WASTE MANAGEMENT SYSTEM AND RECYCLING SYSTEM

COURSE PRE-REQUISITES: Solid Waste Management, Hazardous Waste
Management, Waste to Energy

COURSE OBJECTIVES:

e To understand the concepts of Solid waste

e To understand the principle and process of IWMS Tools

e To understand the applications of loT, ML, DL, BC and LCA & Carbon Foot Print
(CFP) based SWM

e To understand the principles of Process Systems Engineering (PSE) and various
laows and regulation of SWM

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Apply the fundamental concepts of Solid waste

CO-2: Apply the knowledge to resolve the practical problems with the help of IWMS
Tools

CO-3: Apply the knowledge of loT, ML, DL, BC and LCA & CFP to resolve the
practical problems in SWM

CO-4: Impart the PSE knowledge and various laws and regulation to resolve the
practical problems in SWM

UNIT-I:

Introduction to Solid Waste: Sources, Generation, Classification and Types of Solid
Waste — Biomedical Waste — E-Waste — Construction and Demolition Waste — Plastic
Waste — Batteries Waste — Hazardous Waste - Waste Management Through Waste
Hierarchy: Reduce, Reuse, Recycle, Recover, and Disposal - Waste Operational
Units: Equipment and Facilities: Collection and Transportation - Mechanical
Treatment - Biological Treatment - Thermal Treatment — Disposal.

UNIT-II:

Introduction to IWMS Tools: Introduction — Need of the IWMS — functional elements of
IWMS — Ultrasonic Sensor, Arduino Board, GSM Module, Bread Board, Power Supply
(Battery) — Jump Wires - Navigation system — Cloud Services - Zero Waste Principle.

UNIT - 111

Applications in Intelligent Waste Management System: Infroductory Applications of
loT, Machine Learning, Deep Learning and Block Chain Technology in Waste
Characterization and Source Reduction, Storage, Collection and Transport of
Wastes, Waste Processing Technologies and Waste Disposal.

UNIT-IV:

Life Cycle Assessment and Carbon-Footprint-Based IWMS: Phases of Life Cycle
Assessment: Goal and Scope Definition - Life Cycle Inventory - Life Cycle Impact
Assessment — Interpretation - LCA Waste Management Software - Umberto Software



- SimaPro Software - LCA Assessment Methodology: Life Cycle Inventory Analysis -
Life Cycle Impact Assessment — Interpretation - Sensitivity Analysis - Carbon-Footprint-
Based SWM - The Global-Warming Potential Impact - GHG Accounting - GWP
Assessment for Solid Waste Management.

UNIT-V:

Principles of Systems Engineering: Systems Engineering Principles and Tools for SWM -
Planning Regional Material Recovery Facilities - Optimal Planning for Solid Waste
Collection, Recycling, and Vehicle Routing - Multiattribute Decision Making with
Sustainability Considerations - Decision Analysis for Optimal Balance between Solid
Waste Incineration and Recycling Programs - Environmental Informatics for
Integrated Solid Waste Management - Future Perspectives.

UNIT - VI:

Regulatory Frameworks: Salient features of Indian legislations on management and
handling of municipal solid wastes, hazardous wastes, biomedical wastes, nuclear
wastes - lead acid batteries, electronic wastes, plastics waste, bio-medical waste,
construction and demolition waste and fly ash waste.

TEXT BOOKS:

1. Sustainable Solid Waste Management - A Systems Engineering Approach, Ni-Bin
Chang and Ana Pires, IEEE & John Wiley & Sons, Inc., Hoboken, New Jersey, 2015

2. Integrated Solid Waste Management, George Tchobanoglous, Hilary Theisen and
Samuel A, Vigil, McGraw Hill International edition, New York, 1993

REFERENCES:

1. Manual on Municipal Solid Waste Management, CPHEEO, Central Public Health
and Environmental Engineering Organization, Government of India, New Delhi,
2014

2. Smart Waste Management- Nutshell, Vishal Gupta, Amazon.com Services LLC,
September 11, 2017

3. Recyclable Household Waste Management System for Smart Home in 10T,
Manpreet Kaur & Dr. Kamaljit Singh Saini, Independently Published, June 12, 2018

4. Gol, Ministry of Environment and Forest and Climate Change, Various Recent
Laws and Rules of Solid Waste Management



GREEN ENERGY



1. RENEWABLE ENERGY SOURCES

What we are studying?

The climate landscape is changing rapidly, and new technologies and solutions
keep arising to respond to global and local challenges.

Renewable energy sources course makes you discover how Solar Thermal Energy
conversion system works. It makes you understand how a Solar Photo voltaic
generation system generates electricity. Scope of the course also includes wind
energy generation. It also navigates you through Biomass and geo thermal
energy generation systems.

Job opportunities:

When it comes to the hottest and most buzzing careers in the 21st century, the
majority of people think of hardcore technical domains such as data science,
machine learning & artificial inteligence. Few people might also come up with
biotechnology (or biosciences). But, quite often people forget about one of the
dark horses — the Renewable Energy sector. Even Bill Gates lobbied for the Energy
sector as one of the top three career choices for making an impactful career.

Reference:
https://www.stoodnt.com/blog/careers-in-renewable-energy-job-opportunities-fields-of-study-
and-top-universities/

2. RENEWABLE ENERGY TECHNOLOGIES
Within Crisis, there are seeds of opportunity..! We are at the wedge of fossil fuel
end. After few years you can witness fuel crisis all over the world, as an engineer
one must aware of the solution. To design sustainable systems those last for
decades, one must use renewable energy as main or auxiliary source of energy.
The application may be electrical or mechanical or chemical, one must convert
energy from renewable source into electricity for ease of use.
Renewable Energy Technologies course will infroduce you to Different types of
Solar PV systems and their characteristics. Students will know the functionality of
Power Converters such as Inverters etc., through block diagram approach. Fuel
cell technology, which is one of the solutions for energy crisis will be discussed in
detail. Course will conclude by discussing impact of PV panel production on
environment and disposal of it.
Job Opportunities:
Green jobs in the renewable energy sector are expected to touch new figures
with 6 digit monthly income. Following link may describe the interesting
interdisciplinary careers for budding engineers.

Reference:
https://www.businessinsider.in/slideshows/miscellaneous/21-high-paying-careers-for-people-
who-want-to-save-the-planet-and-also-have-job-
security/slidelist/70677782.cms#slideid=70677804



https://www.cnbc.com/2017/05/21/bill-gates-artificial-intelligence-energy-bioscience-best-jobs.html
https://www.cnbc.com/2017/05/21/bill-gates-artificial-intelligence-energy-bioscience-best-jobs.html
https://www.stoodnt.com/blog/careers-in-renewable-energy-job-opportunities-fields-of-study-and-top-universities/
https://www.stoodnt.com/blog/careers-in-renewable-energy-job-opportunities-fields-of-study-and-top-universities/
https://www.businessinsider.in/slideshows/miscellaneous/21-high-paying-careers-for-people-who-want-to-save-the-planet-and-also-have-job-security/slidelist/70677782.cms#slideid=70677804
https://www.businessinsider.in/slideshows/miscellaneous/21-high-paying-careers-for-people-who-want-to-save-the-planet-and-also-have-job-security/slidelist/70677782.cms#slideid=70677804
https://www.businessinsider.in/slideshows/miscellaneous/21-high-paying-careers-for-people-who-want-to-save-the-planet-and-also-have-job-security/slidelist/70677782.cms#slideid=70677804

3. ENERGY STORAGE TECHNOLOGIES

Battery technology is an essential skill for every engineer in present scenario.
Course on energy storage technologies will enable student to, Design storage
system Residential loads integrated to Renewable and storage systems for
Electric Vehicles. It will make student to understand various electrochemical
storages such as Lead acid, Li lon cell etc. and their characteristics. The course
enables student to compare non-electric, electric storage systems and analyze
application of them to various domains.

Job opportunities:
Upon successful completion of course student will enhance the chances of
getting into EV industry , which almost open fact. Job Profiles include
i. Battery algorithms engineer
i. Batftery management engineer
ii. Battery modeling expert
iv.  Design engineer — EV

4. ENERGY MANAGEMENT AND CONSERVATION

Energy Management And Conservation course is mainly infended to monitor
Energy consumption of industries and to manage energy systems. This course
also deals with methods of improving efficiency of electric machinery and to
design a good illumination system. It also teaches student calculate pay back
periods for energy saving equipment.



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. V Semester L T/p/D C
3 0 3
(190E1EE01) RENEWABLE ENERGY SOURCES

COURSE PRE-REQUISITES: None

COURSE OBJECTIVES:

e To understand the role of solar power

e To know components of PV system conversion

e To learn Operation of windmills

e To understand the principle operation of biomass and geo thermal energy
systems

COURSE OUT COMES: After completion of the course, the student should be able to
CO-1: Understand Solar Thermal Energy conversion systems

CO-2: Understand Solar Photo voltaic systems

CO-3: Analyze wind energy conversion system

CO-4: Understand the principle operation of Biomass and geo thermal energy
systems

UNIT-I:

Principles of Solar Radiation: Role and potential of new and renewable source, the
solar energy option, Environmental impact of solar power, physics of the sun, The
apparent motion of the sun, the solar constant, extraterrestrial and terrestrial solar
radiation, solar radiation on titled surface, instruments for measuring solar radiation
and sunshine, solar radiation data.

UNIT - 1I:

Solar Thermal Energy Conversion:

Solar Heating: Some basic calculations, The performance of solar heating devices,
Evaluation of sunlight received by a collector, Flat solar panels - Different
technologies of thermal solar collectors-Evaluation of the performance of solar
collectors- Selective coatings for collectors and glazing, Solar heating systems -
Individual and collective solar water heaters- Combined solar systems for the
heating of buildings

Power Stations: Concentric Solar Power Plants- Concentrating systems- Components
for production of heat and conversion into electricity

UNIT - 111

Solar PV Conversion: The PV Cell-Crystalline Solar cells-Thin film solar cell, Module,
Array, Equivalent Electrical circuit, Open circuit voltage and Short circuit current, |-V,
P-V Corves, Array design- Sun angle- effect of Temperature-Sun tracking, PV system
components

UNIT-IV:

Wind Energy: Sources and potentials, horizontal and vertical axis windmills,
performance characteristics, Betz criteria, Maximum power Tracking of wind mills,
and peak power operation Site selection of Wind mills, working Induction generator
(Principle only)



UNIT-V:

Bio-Mass: Principles of Bio-Conversion, Anaerobic/aerobic digestion, types of Bio-gas
digesters, gas yield, combustion characteristics of bio-gas, utilization for cooking, I.C.
Engine operation and economic aspects.

UNIT - VI:

Geothermal & Ocean Energy: Resources, types of wells, methods of harnessing the
energy (brief discussion) potential in India. OTEC, Principles utilization, setting of OTEC
plants, thermodynamic cycles. Tidal and wave energy: Potential and conversion
technigues, mini-hydel power plants, and their economics.

TEXT BOOKS:

1. Non-Conventional Energy Sources, G. D. Rai, Khanna Publishers

2. Renewable Energies, John Claude Sabbonedere, ISTE & John Wiley Publishers,
2007

3. Renewable Energy Resources, Twidell & Wier, CRC Press (Taylor & Francis), 2016

REFERENCE:
1. Wind & Solar Power Systems, Mukund R. Patel, CRC Press, 2003



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. VI Semester L T/p/D C
3 0 3
(190E1EEO02) RENEWABLE ENERGY TECHNOLOGIES

COURSE PRE-REQUISITES: Renewable Energy Sources

COURSE OBJECTIVES:

e To provide necessary knowledge about the modeling, design and analysis of
various PV systems

e To show that PV is an economically viable, environmentally sustainable
alternative to the world's energy supplies

e To understand the power conditioning of PV and WEC system’s power output

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Model, analyze and design various photovoltaic systems

CO-2: Know the feasibility of PV systems as an alternative to the fossil fuels

CO-3: Design efficient stand alone and grid connected PV and WEC power systems

UNIT-I:

Behavior of Solar Cells-Basic Structure and Characteristics: Types - equivalent circuit-
modeling of solar cells including the effects of temperature, iradiation and
series/shunt resistances on the open-circuit voltage and short-circuit current-Solar
cell arrays- PV modules-PV generators- shadow effects and bypass diodes- hot spot
problem in a PV module and safe operating area.

UNIT - 1I:

Types of PV Systems: Grid connected PV systems- Net-metering- Estimation of actual
a.c. output power from PV systems

Stand-alone system- Approach to designing an off-grid PV system with battery- with
battery and diesel generator- Stand-alone solar water pumping system-
Sizing/designing PV water pumping system- Problems

UNIT -l

Power Converters for PV and Wind: Basic switching devices, AC-DC Rectifier, DC-AC
inverter (Basic operation), DC DC converter - Buck, Boost converters Basic operation,
Battery charger (Basic operation), grid interface requirements in Renewable energy
integration

UNIT-IV:
Maximum Power Point Tracking: Various Sources of Losses is PV system, Charge
Conftrol in Battery Backed PV Systems, Maximum Power Point Tracking (MPPT)- Role
of DC-DC converter in MPP tracking- Perturb and Observe Method-pseudo program
for P&KO method, Advanced lIssues & Algorithms- search steps-variable step size
algorithm.

UNIT-V:
Fuel Cell Technology: History of Fuel cells, Fuel Cell Vehicle Emissions, Hydrogen
safety factors, Principle of Operation- Fuel cell Model- cell voltage, Power and



efficiency of fuel cell, Various types of fuel cells, Various storage systems for
Hydrogen, Applications

UNIT - VI:

Solar Thermal Electricity Generation: Sterling Engine, Solar Pond, Solar Chimney

Solar PV System Environment Impact: Potential Hazards in production of PV cell,
Energy payback and CO2 emission of PV systems, Procedure for decommissioning of
PV plant, Future Trends of Wind Energy system

TEXT BOOKS:

1. Handbook of Renewable Energy Technology, Ahmed F. Zobaa, World Scientific
Publishing Company, 2011

2. Wind and Solar Power Systems Design, Analysis, and Operation, Patel M. R., 2nd
Edition, CRC Press, New York, 2005

3. Practical Handbook of Photovoltaics - Fundamentals and Applications, Augustin
McEvoy, Tom Markvart, T. Markvart, L. Castaner, Elsevier Science, 2003

REFERENCE:

1. Electric Powertrain - Energy Systems, Power Electronics & Drives for Hybrid, Electric
& Fuel Cell Vehicles, Goodarzi, Gordon A., Hayes, John G, John Wiley & Sons,
2018



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. VIl Semester L T/p/D C
3 0 3
(190E1EE03) ENERGY STORAGE TECHNOLOGIES

COURSE PRE-REQUISITES: Renewable Energy Sources, Renewable Energy
Technologies

COURSE OBJECTIVES:

e To understand Techno economic analysis of various storage systems
¢ To know Feasibility of different storage technologies

¢ To learn Operation of several electrochemical storage systems

e To understand Functionality of non-electric storage systems

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Design storage system Residential loads integrated to Renewable and storage
systems for Electric Vehicles

CO-2: Understand various electrochemical storage system

CO-3: Understand terminology and characteristics of Electro chemical systems
CO-4: Compare non-electric and electric storage system

CO-5: Analyze application of storage systems to various domains

UNIT-I:

Techno-economic Analysis of Various Energy Storage Technologies: Electrical
Energy Storage (EES)-Definition-Role, Energy storage components, Applications and
Technical support, Financial Benefits of EES, Techno economic analysis, Classification
of Energy Storage systems, Comparison

UNIT - 1I:

Estimation of Energy Storage and Feasibility Analysis: Background-Solar Power-Wind
Power (Brief discussion), Estimation-daily residential load-daily available solar energy-
daily available wind energy-Importance, Estimation of Storage sizing- Steps for
Storage sizing- Grid connected residential PV-grid connected residential Wind-hybrid
system, Feasibility analysis of Storage systems- Various Terms involved- Case study of
comparison between Off grid and grid connected systems

UNIT - llI:

Electro Chemical Storage: Standard Batteries- Lead Acid- VRLA - Ni-cd, Modern
Batteries- Ni MH- Li lon, Flow Batteries — Br2 Zn-Vanadium Redox, Battery composition,
construction, Principle of operation, Types, Advantages and disadvantages to
above batteries.

UNIT-IV:

Terminology & Characteristics: Battery Terminology, Capacities, Definitions of various
characteristics, Different States of charge-DOD-SOC-SOE-SOH-SOF, Resistance,
Battery Design, Battery Charging, Charge Regulators, Battery Management, General
Equivalent Electrical Circuit, Performance Characteristics



UNIT-V:

Non-Electric Storage Technologies: Flywheel, Energy Relations, Flywheel System
Components, Benefits of Flywheel over Battery, Superconducting Magnet Energy
Storage, Compressed Air Energy storage, Overview Thermal Energy Storage.
Capacitor bank storage, Comparison of storage Technologies

UNIT -VI:

Applications: Domains of applications of Energy storage- Starter-Traction-stationary-
mobile or nomadic, Review of storage requirements, Storage for Electric Vehicle
application, Storage for hybrid vehicle-Regenerative Braking-Super capacitor-hybrid
capacitor

TEXT BOOKS:

1. Energy Storage Technologies and Applications, Ahmed Faheem Zobaa, InTech
Publishers, 2013

2. Lithium Batteries and Other Electrochemical Storage Systems, Christian Glaize,
Sylvie Genies, ISTE & John Wiley, 2013

3. Wind and Solar Power Systems, Mukund R. Patel, 2nd Edition, CRC Press, 2006

REFERENCES:
1. Rechargeable Batteries Applications Handbook, EDN Series for Design Engineers,
Elsevier



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. VIl Semester L T/p/D C
3 0 3
(190E1EE04) ENERGY MANAGEMENT AND CONSERVATION

COURSE PRE-REQUISITES: Renewable Energy sources, Renewable Energy
Technologies, Energy Storage Technologies

COURSE OBJECTIVES:

¢ To understand the necessity of conservation of Energy

¢ To Know the methods of Energy management

e To identity the factors to increase the efficiency of electrical equipment
e To know the benefits of carrying out energy Audits

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: To conduct Energy Audit of industries

CO-2: To manage energy Systems

CO0-3: To specify the methods of improving efficiency of electric motor

CO-4: To improve power factor and to design a good illumination system

CO-5: To calculate pay back periods for energy saving equipment

UNIT-I:

Basic Principles of Energy Audit: Energy audit- definitions, concept, types of audit,
energy index, cost index, pie charts, Sankey diagrams, load profiles, Energy
conservation schemes- Energy audit of industries- energy saving potential, energy
audit of process industry, thermal power station, building energy audit

UNIT - 1I:

Energy Management:. Principles of energy management, organizing energy
management program, initiating, planning, conftrolling, promoting, monitoring,
reporting- Energy manager, Qualities and functions, language, Questionnaire -
check list for top management

UNIT - 111

Energy Efficient Motors: Energy efficient motors, factors affecting efficiency, loss
distribution, constructional details, characteristics - variable speed, variable duty
cycle systems, RMS hp- voltage variation-voltage unbalance- over motoring- motor
energy audit

UNIT - 1IV:

Power Factor Improvement, Lighting and Energy Instruments: Power factor —
methods of improvement, location of capacitors, p.f with non-linear loads, effect of
harmonics on p.f., p.f motor conftrollers — simple problems

UNIT-V:

Lighting Energy Audit and Energy Instruments: Good lighting system design and
practice, lighting control, lighting energy audit - Energy Instruments- watt meter,
data loggers, thermocouples, pyrometers, flux meters, tongue testers, application of
PLC's



UNIT-IV:

Economic Aspects and Analysis: Economics Analysis-Depreciation Methods, time
value of money, rate of return, present worth method, replacement analysis, life
cycle costing analysis.

UNIT - VI:

Analysis of Energy Efficient Motor: Energy efficient motors- calculation of simple
payback method, net present worth method- Power factor correction, lighting -
Applications of life cycle costing analysis, return on investment.

TEXT BOOKS:

1. Energy Management, W. R. Murphy & G. Mckay, Butterworth-Heinemann
Publications

2. Energy Management, Paul o’ Callaghan, 1st Edition, McGraw Hill Book Company,
1998

REFERENCES:

1. Energy Efficient Electric Motors, John C. Andreas, 2@ Edition, Marcel Dekker Inc.
Ltd., 1995

2. Energy Management Handbook, W. C. Turner, John Wiley and Sons

3. Energy Management and Good Lighting Practice: Fuel Efficiency Booklet12-EEO



3D PRINTING AND
DESIGN



3D PRINTING AND DESIGN

3D Printing is a process for making a physical object from a three-dimensional digital
model by laying down many successive thin layers of a material. It brings a digital
CAD model into its physical form by adding layer by layer of materials. Thus called
‘Additive  Manufacturing’. It is the opposite of subfractive manufacturing i.e.,
removing material from an object using a mechanical machine. It enables to
produce complex shapes using less material than traditional manufacturing
methods. There are several different techniques to 3D print an object. It saves time
through prototyping and is also responsible for manufacturing impossible shapes.
Due to these, it has many applications in different fields like consumer products
(eyewear, footwear, design, furniture, industrial products (manufacturing tools,
prototypes, functional end-use parts, dental products, prosthetics, architectural
scale models, reconstructing fossils, replicating ancient artefacts, reconstructing
evidence in forensic pathology etc.

3D printing has good prospects from career perspective. Various positions that could
be available are CAD designers, engineers, technical developers, software
developers, electronics engineers, etc.

This OE track consists of 04 courses and is designed with an objective to provide an
overview of all the constituents of 3D Printing starting from elements of CAD that are
needed to create CAD models, followed by basics of 3D Printing required for setting
the parameters, then the machines and tools used in 3D Printing for thorough
understanding of systems and processes and finally the reverse engineering of 3D
printing models from actual objects.



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. V Semester L T/p/D C
3 0 3
(190E1MEQ1) ELEMENTS OF CAD

COURSE PRE-REQUISITES: None

COURSE OBJECTIVES:

e To understand the basics of CAD and devices used

¢ To know the various types of modeling used in CAD

e To appreciate the concept of feature-based modeling and geometric
transformations

e To comprehend the assembly modeling procedure and data exchange formats

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Know the fundamentals of CAD and devices used

CO-2: Identify the types of CAD modeling techniques and utilize them

CO-3: Evaluate the objects or models using geometric tfransformations and
manipulations

CO-4: Perform the assembly modeling and asses the various data exchange formats

UNIT-I:

Fundamentals of CAD: Introduction to Computer Aided Design (CAD), Design
process, Application of computers for Design and Manufacturing, Benefits of CAD,
Brief overview of computer peripherals for CAD.

UNIT - 1I:

Geometric Modeling: Introduction to Geometric Model, Types of modeling, Curve
representation

Wireframe Modeling: Infroduction, advantages, limitations and applications, Wire
frame entities-analytic and synthetic, Basic definitions of Cubic, Bezier and B-spline
curves

UNIT - 111

Surface Modeling: Introduction, advantages, limitations and applications, surface
entities, Basic definitions of analytic surfaces - planar surface, ruled surface,
tabulated cylinder, surface of revolution; Basic definitions of synthetic surfaces -
Bezier surface, B-spline surface

UNIT - IV:
Solid Modeling: Infroduction, advantages, limitations and applications, Solid Enfities,
Solid Representation schemes - Boundary Representation (B-Rep) scheme,

Constructive Solid Geometry (CSG) scheme.
Feature-based Modeling: Infroduction, Feature entities, Feature representation, 3D
Sketching, Parameter, Relations and Constraints

UNIT-V:

Geometric Transformations: Infroduction to 2D & 3D transformations, Brief tfreatment
on Translation, Scaling, Reflection and Rotation using Homogeneous and
concatenated fransformations



Manipulations: Displaying, Segmentation, Timming, Intersection, Projection

UNIT - VI:

Assembly Modeling: Introduction, Assembly modeling, Assembly Tree, Mating
Conditions, Bottom-up and Top-down approach

Product Data Exchange: Introduction, Graphics Standards, Types of translators,
Importance of formats in 3D Printing, Data exchange formats - IGES, STEP and STL

TEXT BOOKS:

1. CAD/CAM Theory and Practice, lbrahim Zeid, Tata McGraw Hill

2. Mastering CAD/CAM, lbrahim Zeid, Tata McGraw Hill

3. CAD/CAM-Computer Aided Design and Manufacturing, Mikell P. Groover, EW.
Zimmers, Pearson Education/Prentice Hall



VNR VIGNANA JYOTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

B.Tech. VI Semester L T/p/D C
3 0 3
(190E1ME02) INTRODUCTION TO 3D PRINTING

COURSE PRE-REQUISITES: Elements of CAD

COURSE OBJECTIVES:

e To understand the need of 3D Printing

e To understand about the process chain involved in 3D Printing

e To know about the two-dimensional layer by layer techniques, solid based
systems & 3D Printing data exchange formats

¢ To know the post processing methods involved in 3D Printing

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Summarize the importance of 3D Printing

CO-2: Explain the process chain involved in 3D Printing

CO-3: Explain about two-dimensional layer-by-layer techniques, solid based systems
and 3D printing data exchange formats

CO-4: Apply the knowledge gained in the post-processing methods

UNIT-I:

Introduction to 3D Printing: Introduction to 3D Printing, 3D Printing evolution,
Classification of 3D Printing, Distinction between 3D Printing & CNC Machining,
Advantages of 3D Printing

UNIT - II:
Generalized 3D Printing Process Chain: Process chain, Materials for 3D Prinfing,
Design for 3D Printing and Overview of Medical Modeling & Reverse Engineering.

UNIT - 111
Two-Dimensional Layer-By-Layer Techniques: Stereolithography (SL), Selective Laser
Sintering (SLS), Selective Powder Building (SPB), Advantages and Applications.

UNIT - IV:

Solid Based Systems: Introduction, basic principles, Fused Deposition Modeling, Multi-
Jet Modeling, Laminated Object Manufacturing (LOM), Advantages and
Applications.

UNIT-V:
3D Printing Data Exchange Formats: STL Format, STL File Problems, Brief Overview of
other translations like IGES File, HP/GL File and CT data only.

UNIT - VI:
Post-Processing: Introduction, Support Material Removal, Surface Texture
Improvements, Accuracy Improvements, Aesthetic Improvements.



TEXT BOOKS:

1.

2.

Additive Manufacturing Technologies: Rapid Prototyping to Direct Digital
Manufacturing, lan Gibson, David W Rosen, Brent Stucker, Springer, 2010

Rapid Prototyping: Principles & Applications, Chuaa Chee Kai, Leong Kah Fai,
World Scientific, 2010

REFERENCES:

1.

2.

3.

Rapid Prototyping: Theory and Practice, Ali K. Karmani, Emand Abouel Nasr,
Springer, 2006

Understanding Additive Manufacture: Rapid Prototyping, Rapid Tooling and
Rapid Manufacture, Andreas Gebhardt, Hanser Publishers, 2013

Rapid Manufacturing: Advanced Research in Virtual and Rapid Prototyping,
Hopkinson, N. Haque, and Dickens, Taylor and Francis, 2007
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B.Tech. VIl Semester L T/p/D C
3 0 3
(190E1MEQ03) 3D PRINTING-MACHINES, TOOLING AND SYSTEMS

COURSE PRE-REQUISITES: Elements of CAD, Infroduction to 3D Printing

COURSE OBJECTIVES:

e To understand the need of prototyping

e To understand about the liquid and solid based 3D printing systems
e To know about the liquid-based 3D printing systems & rapid tooling
e To know the applications of 3D Printing

COURSE OUTCOMES: After completion of the course, the student should be able to
CO-1: Summarize the importance of 3D Printing

CO-2: Explain the process involved in liquid and solid based 3D printing systems
CO-3: Explain about the liquid-based 3D printing systems and rapid tooling

CO-4: Adapt the knowledge gained in applications of 3D Printing

UNIT-I:

Infroduction: Prototype Fundamentals, Types of Prototypes, Roles of Prototypes,
Phases of Development Leading to Rapid Prototyping, Fundamentals of Rapid
Prototyping.

UNIT - Il
Liquid Based 3D Printing Systems: Infroduction, Principles, Processes and
Applications of Solid Ground Curing, Material Jetting & Binder Jetting

UNIT - 11l

Solid Based 3D Printing Systems: Infroduction, Principles, Processes and Applications
of Fused Deposition Modelling (FDM), Paper Lamination Technology (PLT) and
Laminated Object Manufacturing (LOM)

UNIT - IV:

Laser Based 3D Printing Systems: Selective Laser Sintering (SLS)-Principle, Process and
Applications, Three-Dimensional Printing- Principle, Process and Applications, Laser
Engineered Net Shaping (LENS)- Principle, Process and Applications

UNIT-V:
Rapid Tooling: Infroduction and need for Rapid Tooling, Overview of Indirect and
Direct Processes, Applications

UNIT - VI:
3D Printing Applications: Brief overview of Applications in Design, Engineering,
Aerospace Industry, Automotive Industry and Biomedical Industry

TEXT BOOKS:
1. Additive Manufacturing Technologies: Rapid Prototyping to Direct Digital
Manufacturing, lan Gibson, David W Rosen, Brent Stucker, Springer, 2010



2.

Rapid Prototyping: Principles & Applications, Chuaa Chee Kai, Leong Kah Fai,
World Scientific, 2010

REFERENCES:

1.

2.

3.

Rapid Prototyping: Theory and Practice, Ali K. Karmani, Emand Abouel Nasr,
Springer, 2006

Understanding Additive Manufacture: Rapid Prototyping, Rapid Tooling and
Rapid Manufacture, Andreas Gebhardt, Hanser Publishers, 2013

Rapid Manufacturing: Advanced Research in Virtual and Rapid Prototyping,
Hopkinson, N. Haque, and Dickens, Taylor and Francis, 2007
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(190E1MEO04) REVERSE ENGINEERING

COURSE PRE-REQUISITES: Elements of CAD, Introduction to 3D Printing, 3D Printing
Machines, Tooling & Systems

COURSE OBJECTIVES:

e To understand the Reverse Engineering (RE) and its methodologies

e To comprehend Data Acquisition Techniques for Reverse Engineering

e To understand Integration Between Reverse Engineering and Additive
manufacturing

e To know the applications of reverse engineering

COURSE OUTCOMES: After completion of the course, the student should be able to

CO-1: Basic understanding of Reverse Engineering and its methodologies

CO-2: Understanding the data acquisition techniques for reverse engineering

CO-3: Understanding of amalgamation Between Reverse Engineering and Additive
manufacturing

CO-4: Adapt the knowledge gained in reverse engineering for various applications

UNIT-I:
Introduction to Reverse Engineering: Need, Definition, The Generic Process, History of
Reverse Engineering, Overview of Applications

UNIT - II:

Methodologies and Techniques: Potential for Automation with 3-D Laser Scanners,
Computer-aided (Forward) Engineering, Computer-aided Reverse Engineering,
Computer Vision and Reverse Engineering

UNIT -l
Data Acquisition Techniques: Contact Methods: Coordinate Measurement Machine
and Robotic Arms

UNIT -1V
Data Acquisition Techniques: Noncontact Methods: Triangulation, Structured Light
and Destructive Method

UNIT-V:

Integration Between Reverse Engineering and Additive manufacturing: Modeling
Cloud Data, Integration of RE and AM for Layer-based Model Generation, Adaptive
Slicing Approach for Clo