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The following open elective courses are offered by the various departments for the VIl semester
students for the AY 2021-22. The students may opt any one of the courses based on the VTU
guidelines. The syllabus of open elective courses is published on the college website for the
students’ reference.

Guidelines
Students can select any one of the open electives offered by other Departments expect those that
are offered by the parent Department Selection of an open elective shall not be allowed if,

[1] The candidate has studied the same course during the previous semesters of the

programme.

[2] The syllabus content of open elective is similar to that of the Departmental core courses or

professional electives.

[3] A similar course, under any category, is prescribed in the higher semesters of the
programme. Registration to electives shall be documented under the guidance of
Programme Coordinator/ Advisor/Mentor.

Sl. Dept. Subject Subject Title Name of the Faculty
No. Code
1 Civil Engineering 18CV753 | Environmental Protection Dr.P.Nagabhushana
and Management
Computer Engineerin
2 - . gineering 18CS751 | Introduction to Big Data
Science Analytics
Electronics and

3 Communication 18EC751 Communication Theory Ms. GunasagariG S

Engineering

Electronics & 18EI753 Smart Sensors and Mr. P Praveen
4 Instrumentation Intelligent Instrumentation

Engineering
5 Industrial Engineering 18IM751 | Human Resource

Management Management
6 18IM752 Organizational Behaviour

Information Science L

7 . . 18CS752 | Python Application

Engineering Programming
8 18ME751 Enerev & Environment Dr. B G Prashantha

Mechanical Engineering &Y Dr. Santhoshkumar B M

? 18ME753 Industrial Safety Dr. Anandkumar R Annigeri
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Sl. Dept. Subject Subject Title Name of the Faculty
No. Code

10 Chemistry 18CHETS2 Advanced Polymer Dr. B. Mahesh
Chemistry for Engineers

Principal

Note :
The following Google form shall be used for selecting your open elective:

https://docs.google.com/forms/d/e/1FAlpQLSdTtj AB W3skmWS8IIBJO8IiVVxdxpdiLgcUcO7hHP
myhK62w/viewform?usp=sf link

For any clarification, please contact:

e Dr. BHIMASEN SORAGAON, Dean — Academics at dean academics@jssateb.ac.in

e HODs of the Departments offering open electives
e Dr. VEERABHADRAPPA S T, Associate Professor, Department of Electronics and
Communication Engineering. (veerabhadrappast@jssateb.ac.in)
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2 1 JAN 2021

CIRCULAR

Subject: Clarification regarding OPEN ELECTIVE subjects regarding...
Reference;

1. Telephonic enquiry from colleges
2. 2018 scheme for 6t and 7t semester

Open Elective subjects are offered to the students of 6% and 7t semesters of the B.E./ B.Tech.,
programmes of 2018 scheme. All the colleges are hereby informed to note the following points in connection
with open elective subjects-

Students can select any one of the open electives offered by other
Departments expect those that are offered by the parent Department.
Selection of an open elective shall not be allowed if,
* The candidate has studied the same course during the previous
semesters of the programme.
* The syllabus content of open elective is similar to that of the
Departmental core courses or professional electives.

* Asimilar course, under any category, is prescribed in the higher
semesters of the programme,

Registration to electives shall be documented under the guidance of
Programme Coordinator/ Advisor/Mentor.

The principals are informed to bring this to the notice of all the concerned and advice the students
accordingly.

Sd/-
REGISTRAR
To,

All the Principals of Constituent / Affiliated Engineering Colleges coming under the ambit of University.

Copy to:

1. The Hon'ble Vice-Chancellor through the Secretary to VC VTU Belagavi

2. The Registrar (Evaluation) for information.

3. The Special Officer, Academic Section, VTU Belagavi, for information. ‘
4. The Special Officer CNC section to upload the circular on the VTU web portal.

o\ g
’REGISTRAR

/ ¥
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B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)
SEMESTER - VII

ENVIRONMENTAL PROTECTION AND MANAGEMENT

Course Code 18CV753 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to gain knowledge in Environmental protection
and Management systems

Module -1

Environmental Management Standards: Unique Characteristics of Environmental Problems - Systems
approach to Corporate environmental management - Classification of Environmental Impact Reduction Efforts -
Business Charter for Sustainable Production and Consumption — Tools, Business strategy drivers and Barriers -
Evolution of Environmental Stewardship. Environmental Management Principles - National policies on
environment, abatement of pollution and conservation of resources - Charter on Corporate responsibility for
Environmental protection.

Module -2

Environmental Management Objectives: Environmental quality objectives — Rationale of Environmental
standards: Concentration and Mass standards, Effluent and stream standards, Emission and ambient standards,
Minimum national standards, environmental performance evaluation: Indicators, benchmarking. Pollution control
Vs Pollution Prevention - Opportunities and Barriers — Cleaner production and Clean technology, closing the
loops, zero discharge technologies.

Module -3
Environmental Management System: EMAS, ISO 14000 - EMS as per ISO 14001— benefits and barriers of
EMS — Concept of continual improvement and pollution prevention - environmental policy — initial

environmental review — environmental aspect and impact analysis — legal and other requirements- objectives and
targets — environmental management programs — structure and responsibility — training awareness and
competence- communication — documentation and document control — operational control — monitoring and
measurement — management review.

Module -4

Environmental Audit: Environmental management system audits as per ISO 19011- — Roles and qualifications
of auditors - Environmental performance indicators and their evaluation — Non conformance — Corrective and
preventive actions -compliance audits — waste audits and waste minimization planning — Environmental statement
(form V) - Due diligence audit.

Module -5

Applications: Applications of EMS, Waste Audits and Pollution Prevention Control: Textile, Sugar, Pulp &
Paper, Electroplating, , Tanning industry. Hazardous Wastes - Classification, characteristics Treatment and
Disposal Methods, Transboundary movement, disposal.

Course outcomes: After studying this course, students will be able to:

1. Appreciate the elements of Corporate Environmental Management systems complying to international
environmental management system standards.

2. Lead pollution prevention assessment team and implement waste minimization options.

3. Develop, Implement, maintain and Audit Environmental Management systems for Organizations.

Question paper pattern:
e The question paper will have ten full questions carrying equal marks.
e Each full question will be for 20 marks.
e There will be two full questions (with a maximum of four sub- questions) from each module.
e Each full question will have sub- question covering all the topics under a module.
e The students will have to answer five full questions, selecting one full question from each module.

Reference Books:

1. Christopher Sheldon and Mark Yoxon, “Installing Environmental management Systems — a step by step
guide” Earthscan Publications Ltd, London, 1999.
2. IS0 14001/14004: Environmental management systems — Requirements and Guidelines — International




Organisation for Standardisation, 2004

ISO 19011: 2002, “Guidelines for quality and/or Environmental Management System auditing, Bureau of
Indian Standards, New Delhi, 2002

Paul L Bishop ,,Pollution Prevention: Fundamentals and Practice, McGraw- Hill International, Boston, 2000.
Environmental Management Systems: An Implementation Guide for Small and Medium-Sized Organizations,
Second Edition, NSF International, Ann Arbor, Michigan, January 2001.




INTRODUCTION TO BIG DATA ANALYTICS
(OPEN ELECTIVE)
(Effective from the academic year 2018 -2019)
SEMESTER - VII

Course Code 18CS751 CIE Marks 40

Number of Contact Hours/Week 3:0:0 SEE Marks 60

Total Number of Contact Hours 40 Exam Hours 03
CREDITS -3

Course Learning Objectives: This course (18CS751) will enable students to:

® Interpret the data in the context of the business.
® Identify an appropriate method to analyze the data
® Show analytical model of a system

Module - 1

Teaching
Hours

Introduction to Data Analytics and Decision Making: Introduction, Overview of the
Book, The Methods, The Software, Modeling and Models, Graphical Models, Algebraic
Models, Spreadsheet Models, Seven-Step Modeling Process.Describing the Distribution
of a Single Variable:Introduction,Basic Concepts, Populations and Samples, Data
Sets,Variables,and Observations, Types of Data, Descriptive Measures for Categorical
Variables, Descriptive Measures for Numerical Variables, Numerical Summary Measures,
Numerical Summary Measures with StatTools,Charts for Numerical Variables, Time Series
Data, Outliers and Missing Values,Outliers,Missing Values, Excel Tables for
Filtering,Sorting,and Summarizing.

Finding Relationships among Variables: Introduction, Relationships among Categorical
Variables, Relationships among Categorical Variables and a Numerical Variable, Stacked
and Unstacked Formats, Relationships among Numerical Variables, Scatterplots,
Correlation and Covariance, Pivot Tables.

Textbook 1: Ch. 1,2,3

RBT: L1,L2,L3

08

Module -2

Probability and Probability Distributions:Introduction,Probability Essentials, Rule of
Complements, Addition Rule, Conditional Probability and the Multiplication Rule,
Probabilistic Independence, Equally Likely Events, Courseive Versus Objective
Probabilities, Probability Distribution of a Single Random Variable, Summary Measures of
a Probability Distribution, Conditional Mean and Variance, Introduction to Simulation.
Normal,Binormal,Poisson,and Exponential Distributions:Introduction,The Normal
Distribution, Continuous Distributions and Density Functions, The Normal
Density,Standardizing:Z-Values,Normal Tables and Z-Values, Normal Calculations in
Excel, Empirical Rules Revisited, Weighted Sums of Normal Random Variables,
Applications of the Normal Random Distribution, The Binomial Distribution, Mean and
Standard Deviation of the Binomial Distribution, The Binomial Distribution in the Context
of Sampling, The Normal Approximation to the Binomial, Applications of the Binomial
Distribution, The Poisson and Exponential Distributions, The Poisson Distribution, The
Exponential Distribution.

Textbook 1: Ch. 4,5

RBT: L1,L2,L3

08

Module - 3

Decision Making under Uncertainty:Introduction,Elements of Decision Analysis, Payoff

08




Tables, Possible Decision Criteria, Expected Monetary Value(EMY),Sensitivity Analysis,
Decision Trees, Risk Profiles, The Precision Tree Add-In,Bayes' Rule, Multistage Decision
Problems and the Value of Information, The Value of Information, Risk Aversion and
Expected Utility, Utility Functions, Exponential Utility, Certainty Equivalents, Is Expected
Utility Maximization Used?

Sampling and Sampling Distributions: Introduction, Sampling Terminology, Methods for
Selecting Random Samples, Simple Random Sampling, Systematic Sampling, Stratified
Sampling, Cluster Sampling, Multistage Sampling Schemes, Introduction to Estimation,
Sources of Estimation Error, Key Terms in Sampling, Sampling Distribution of the Sample
Mean, The Central Limit Theorem, Sample Size Selection, Summary of Key Ideas for
Simple Random Sampling.

Textbook 1: Ch. 6,7

RBT: L1,L2,L3

Module - 4

Confidence Interval Estimation: Introduction, Sampling Distributions, The t Distribution,
Other Sampling Distributions, Confidence Interval for a Mean, Confidence Interval for a
Total, Confidence Interval for a Proportion, Confidence Interval for a Standard Deviation,
Confidence Interval for the Difference between Means, Independent Samples, Paired
Samples, Confidence Interval for the Difference between Proportions, Sample Size
Selection, Sample Size Selection for Estimation of the Mean, Sample Size Selection for
Estimation of Other Parameters.

Hypothesis Testing:Introduction,Concepts in Hypothesis Testing, Null and Alternative
Hypothesis, One-Tailed Versus Two-Tailed Tests, Types of Errors, Significance Level and
Rejection Region, Significance from p-values, Type II Errors and Power, Hypothesis Tests
and Confidence Intervals, Practical versus Statistical Significance, Hypothesis Tests for a
Population Mean, Hypothesis Tests for Other Parameters, Hypothesis Tests for a Population
Proportion, Hypothesis Tests for Differences between Population Means, Hypothesis Test
for Equal Population Variances, Hypothesis Tests for Difference between Population
Proportions, Tests for Normality, Chi-Square Test for Independence.

Textbook 1: Ch. 8,9

RBT: L1,L2,L3

08

Module - 5

Regression Analysis: Estimating Relationships: Introduction, Scatterplots : Graphing
Relationships, Linear versus Nonlinear Relationships,Outliers,Unequal Variance, No
Relationship,Correlations:Indications of Linear Relationships, Simple Linear Regression,
Least Squares Estimation, Standard Error of Estimate, The Percentage of Variation
Explained:R-Square,Multiple Regression, Interpretation of  Regression Coefficients,
Interpretation of Standard Error of Estimate and R-Square, Modeling Possibilities, Dummy
Variables, Interaction Variables, Nonlinear Transformations, Validation of the Fit.
Regression Analysis: Statistical Inference:Introduction,The Statistical Model, Inferences
About the Regression Coefficients, Sampling Distribution of the Regression Coefficients,
Hypothesis Tests for the Regression Coefficients and p-Values, A Test for the Overall Fit:
The ANOVA Table,Multicollinearity,Include/Exclude Decisions, Stepwise
Regression,Outliers, Violations of Regression Assumptions,Nonconstant Error
Variance,Nonnormality of Residuals,Autocorrelated Residuals ,Prediction.

Textbook 1: Ch. 10,11

RBT: L1,L2,L3

08

Course outcomes: The students should be able to:

® Explain the importance of data and data analysis
® Interpret the probabilistic models for data




® Define hypothesis, uncertainty principle
® Evaluate regression analysis

Question Paper Pattern:

® The question paper will have ten questions.

® Each full Question consisting of 20 marks

® There will be 2 full questions (with a maximum of four sub questions) from each module.

® Each full question will have sub questions covering all the topics under a module.

® The students will have to answer 5 full questions, selecting one full question from each module.

Text Books:

1. S C Albright and W L Winston, Business analytics: data analysis and decision making,
5/e Cenage Learning

Reference Books:

1. ArshdeepBahga, Vijay Madisetti, "Big Data Analytics: A Hands-On Approach", 1st Edition, VPT
Publications, 2018. ISBN-13: 978-0996025577

2. Raj Kamal and Preeti Saxena, “Big Data Analytics Introduction to Hadoop, Spark, and Machine-
Learning”, McGraw Hill Education, 2018 ISBN: 9789353164966, 9353164966




PYTHON APPLICATION PROGRAMMING
(OPEN ELECTIVE)
(Effective from the academic year 2018 -2019)
SEMESTER - VI

Course Code 18CS752 IA Marks 40

Number of Lecture Hours/Week 3:0:0 Exam Marks 60

Total Number of Lecture Hours 40 Exam Hours 03
CREDITS - 03

Course Learning Objectives:This course (18CS752) will enable students to

e Learn Syntax and Semantics and create Functions in Python.

e Handle Strings and Files in Python.

e Understand Lists, Dictionaries and Regular expressions in Python.

¢ Implement Object Oriented Programming concepts in Python

Build Web Services and introduction to Network and Database Programmingin Python.

Module — 1 Teaching
Hours

Why should you learn to write programs, Variables, expressions and statements, Conditional | 08
execution, Functions
Textbook 1: Chapters 1 —4
RBT: L1,L2,L3

Module -2

Iteration, Strings, Files 08
Textbook 1: Chapters 5-7
RBT: L1,12,1L3

Module - 3

Lists, Dictionaries, Tuples, Regular Expressions 08
Textbook 1: Chapters 8 - 11
RBT: L1,L2,L3

Module - 4

Classes and objects, Classes and functions, Classes and methods 08
Textbook 2: Chapters 15 - 17
RBT: L1,L2,L3

Module - 5

Networked programs, Using Web Services, Using databases and SQL 08
Textbook 1: Chapters 12— 13, 15
RBT: L1,L2,L3

Course Outcomes: After studying this course, students will be able to

e Examine Python syntax and semantics and be fluent in the use of Python flow control and
functions.
Demonstrate proficiency in handling Strings and File Systems.

e (Create, run and manipulate Python Programs using core data structures like Lists, Dictionaries and
use Regular Expressions.
Interpret the concepts of Object-Oriented Programming as used in Python.

¢ Implement exemplary applications related to Network Programming, Web Services and Databases
in Python.

Question paper pattern:

e The question paper will have ten questions.
e Each full Question consisting of 20 marks
e There will be 2 full questions (with a maximum of four sub questions) from each module.




e Each full question will have sub questions covering all the topics under a module.
e The students will have to answer 5 full questions, selecting one full question from each module.

Text Books:

1.

Charles R. Severance, “Python for Everybody: Exploring Data Using Python 3”, 1* Edition,
CreateSpace Independent Publishing Platform, 2016. (http://do1.dr-
chuck.com/pythonlearn/EN_us/pythonlearn.pdf )

Allen B. Downey, "Think Python: How to Think Like a Computer Scientist”, 2"Edition,

Green Tea Press, 2015. (http://greenteapress.com/thinkpython2/thinkpython2.pdf) (Download pdf
files from the above links)

Reference Books:

1.

2.

3.

Charles Dierbach, "Introduction to Computer Science Using Python",1* Edition, Wiley India
Pvt Ltd, 2015. ISBN-13: 978-8126556014

Gowrishankar S, Veena A, “Introduction to Python Programming”, 1% Edition, CRC
Press/Taylor & Francis, 2018. ISBN-13: 978-0815394372

Mark Lutz, ‘“Programming Python”,4lh Edition, O’Reilly Media, 2011.ISBN-13: 978-
9350232873

Roberto Tamassia, Michael H Goldwasser, Michael T Goodrich, ‘“Data Structures and
Algorithms in Python”,1*Edition, Wiley India Pvt Ltd, 2016. ISBN-13: 978-8126562176

Reema Thareja, ‘“Python Programming Using Problem Solving Approach’, Oxford university
press, 2017. ISBN-13: 978-0199480173




OPEN ELECTIVE-B OFFERED BY EC/TC BOARD

B.E.ECE
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)
SEMESTER - VII

COMMUNICATION THEORY
Course Code 18EC751 CIE Marks 40
Number of Lecture Hours/Week 3 SEE Marks 60
Total Number of Lecture Hours 40 (8 Hours/Module) Exam Hours 03
CREDITS - 03

Course Learning Objectives: This course will enable students to:
* Describe essential elements of an electronic communications.
e Understand Amplitude, Frequency & Phase modulations, and Amplitude demodulation.
* Explain the basics of sampling and quantization.
e Understand the various digital modulation schemes.
e The concepts of wireless communication.

Module -1 RBT Level
Introduction to Electronic Communications: Historical perspective, Electromagnetic
frequency spectrum, signal and its representation, Elements of electronic communications
system, primary communication resources, signal transmission concepts, Analog and digital | L1, L2
transmission, Modulation, Concept of frequency translation, Signal radiation and propagation
(Text 1: 1.1 to1.10)

Module -2
Noise: Classification and source of noise (TEXT1:3.1)
Amplitude Modulation Techniques: Types of analog modulation, Principle of amplitude
modulation, AM power distribution, Limitations of AM, (TEXT 1: 4.14.2,4.4, 4.6)
Angle Modulation Techniques: Principles of Angle modulation, Theory of FM-basic L1, 12
Concepts, Theory of phase modulation (TEXT1: 5.1,5.2, 5.5)
Analog Transmission and Reception: AM Radio transmitters, AM Radio Receivers
(TEXT1:6.1,6.2)

Module -3
Sampling Theorem and pulse Modulation Techniques: Digital Versus analog
Transmissions, Sampling Theorem, Classification of pulse modulation techniques, PAM, | L1, L2
PWM, PPM, PCM, Quantization of signals (TEXT 1: 7.1 to 7.8)

Module -4
Digital Modulation Techniques: Types of digital Modulation, ASK,FSK,PSK,QPSK (TEXT
1: 9.1 t0 9.5)

. L . . . L1,L.2

Source and Channel Coding: Objective of source coding, source coding technique,
Shannon’s source coding theorem, need of channel coding, Channel coding theorem, error
control and coding (TEXT 1: 11.1 to 11.3, 11.8, 11.9,11.12)

Module -5
Evolution of wireless communication systems: Brief History of wireless communications,
Advantages of wireless communication, disadvantages of wireless communications, wireless
network generations, Comparison of wireless systems, Evolution of next-generation networks,
Applications of wireless communication(TEXT 2: 1.1 to 1.7) L1. L2

b

Principles of Cellular Communications: Cellular terminology, Cell structure and Cluster,
Frequency reuse concept, Cluster size and system capacity, Method of locating cochannel cells,
Frequecy reuse distance(TEXT 2: 4.1 to 4.7)




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

e Describe operation of communication systems.

e Understand the techniques of Amplitude and Angle modulation.

¢ Understand the concept of sampling and quantization.

¢ Understand the concepts of different digital modulation techniques.
e Describe the principles of wireless communications system.

Question paper pattern:

Examination will be conducted for 100 marks with question paper containing 10 full questions, each of 20
marks.

Each full question can have a maximum of 4 sub questions.

There will be 2 full questions from each module covering all the topics of the module.

Students will have to answer 5 full questions, selecting one full question from each module.

The total marks will be proportionally reduced to 60 marks as SEE marks is 60.

Text Book:

1. Analog and Digital Communications by T L Singal, McGraw Hill Education (India) Private Limited.
2. Wireless Communications by T L Singal, McGraw Hill Education (India) Private Limited.

Reference Books:

1. Modern Digital and Analog Communication Systems B. P. Lathi, Oxford University Press., 4th ed, 2010,
2. Communication Systems: Analog and Digital, R.P.Singh and S.Sapre: TMH 2nd edition, 2007
3. Introduction to Wireless Telecommunications systems and Networks by Gray J Mullett, Cengage

learning.




B.E.EC/TC
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)
SEMESTER - VII

NEURAL NETWORKS
Course Code 18EC752 CIE Marks 40
Number of Lecture Hours/Week 03 Exam Marks 60
Total Number of Lecture Hours 40 ((;3[(1)-}1(:11;:)5 per Exam Hours 03
CREDITS - 03

Course Learning Objectives: This course will enable students to:
¢ Understand the basics of ANN and comparison with Human brain.

Acquire knowledge on Generalization and function approximation of various ANN architectures.

[ ]
e Understand reinforcement learning using neural networks
® Acquire knowledge of unsupervised learning using neural networks.

Module -1 RBT Level

Introduction: Biological Neuron — Artificial Neural Model -Types of activation
functions — Architecture: Feedforward and Feedback, Convex Sets, Convex Hull and Linear
Separability, Non-Linear Separable Problem. XOR Problem, Multilayer Networks. L1L2
Learning: Learning Algorithms, Error correction and Gradient Descent Rules, ’
Learning objective of TLNs, Perceptron Learning Algorithm, Perceptron Convergence
Theorem.

Module -2
Supervised Learning: Perceptron learning and Non Separable sets, a-Least Mean Square
Learning, MSE Error surface, Steepest Descent Search, u-LMS approximate to gradient L1,L2,L.3
descent, Application of LMS to Noise Cancelling, Multi-layered Network Architecture,
Backpropagation Learning Algorithm, Practical consideration of BP algorithm.

Module -3
Support Vector Machines and Radial Basis Function:
Learning from Examples, Statistical Learning Theory, Support Vector Machines, SVM
application to Image Classification, Radial Basis Function Regularization theory, Generalized
RBF Networks, Learning in RBFNs, RBF application to face recognition.

Module -4
Attractor Neural Networks: Associative Learning Attractor Associative Memory, Linear
Associative memory, Hopfield Network, application of Hopfield Network, Brain State in a Box| L1,L2,L3
neural Network, Simulated Annealing, Boltzmann Machine, Bidirectional Associative
Memory.

Module -5
Self -organization Feature Map: Maximal Eigenvector Filtering, Extracting Principal
Components, Generalized Learning Laws, Vector Quantization, Self L1.L213

ks ks

-organization Feature Maps, Application of SOM, Growing Neural Gas.

Course Outcomes: At the end of the course, students should be able to:

¢ Understand the role of neural networks in engineering, artificial intelligence, and cognitive modelling.
¢ Understand the concepts and techniques of neural networks through the study of the most important

neural network models.
e Evaluate whether neural networks are appropriate to a particular application.

®  Apply neural networks to particular application, and to know what steps to take to improve performance.




Question paper pattern:

Examination will be conducted for 100 marks with question paper containing 10 full questions, each of 20
marks.

Each full question can have a maximum of 4 sub questions.

There will be 2 full questions from each module covering all the topics of the module.

Students will have to answer 5 full questions, selecting one full question from each module.

The total marks will be proportionally reduced to 60 marks as SEE marks is 60.

Text Book:

Neural Networks A Classroom Approach —Satish Kumar, McGraw Hill Education (India) Pvt. Ltd,
Second Edition.

Reference Books:

1. Introduction to Artificial Neural Systems - J.M. Zurada, Jaico Publications 1994.
2. Artificial Neural Networks- B. Yegnanarayana, PHI, New Delhi 1998.




B.E. Electronics and Instrumentation Engineering (EI)
Choice Based Credit System (CBCS)
Semester — VII: Open Elective-B

Biomedical Instrumentation

Subject Code : 18EI751 CIE Marks : 40
Number of Lecture + | : 02+02 )
Tutorial Hours/Week SEE Marks 60

Total Number of

Lecture Hours 140 Exam Hours : 03

Credits — 3 (Each module — 8 Hours)

Module -1

Fundamentals of Biomedical Instrumentation: Sources of biomedical signals, Basic Medical
Instrumentation system, Performance requirements of medical instrumentation systems. PC based
medical instruments, General constraints in design of biomedical instrumentation systems.

Bioelectric Signals and Electrodes : Origin of Bioelectric signals, Types of bioelectric signals-ECG,
EEG, EMG, Recording electrodes: Electrode — Tissue interface, polarization, skin contact- impedance,
Silver-silver chloride

electrodes, Electrodes for ECG, EEG, EMG, Microelectrodes.

Module -2

Electrocardiograph: Physiology of the heart, Electrical activity of the heart and Electrocardiogram
(ECG), Normal & Abnormal cardiac Rhythms, Block diagram-description of an Electrocardiograph,
ECG leads, Effects of artifacts on ECG Recordings, Multi- channel ECG machine.
Electroencephalograph: Block diagram description of an Electroencephalograph, 10-20 electrode
systems, computerized analysis of EEG.

Electromyograph, Biofeedback instrumentation.

Module -3

Patient Monitoring System: Bedside patient monitoring systems, Central monitors, Measurement of
heart rate — Average heart rate meter, Instantaneous heart rate meter, Measurement of pulse rate,
Definition of oximeter & Pulse oximeter.

Blood Pressure Measurement: Introduction, Indirect methods of blood pressure measurement:
Korotkoff’s method, Rheographic method, differential auscultatory technique, Oscillometric technique.
Measurement of Respiration Rate: Impedance pneumography, CO, method of respiration rate
measurement, Apnoea detectors.

Module -4

Blood Flow Measurement: Electromagnetic blood flow meter- Principle and Square wave
electromagnetic flowmeter. Doppler shift blood flow velocity meter, Blood flow measurement by
Doppler imaging.

Cardiac Output Measurement: Measurement of continuous cardiac output derived from the aortic
pressure waveform, ultrasound method.

Cardiac Pacemakers and Defibrillators: Need for cardiac pacemaker, External pacemaker, Implantable
pacemaker, Types of Implantable pacemakers, Programmable pacemakers, Power sources for
Implantable pacemaker.

Cardiac Defibrillator: Need for a Defibrillator, DC defibrillator, Pacer-Cardioverter-Defibrillator.

Module -5
Therapeutic Instruments:
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Cardiac-assist devices, Pump oxygenators, Total artificial heart, Hemodialysis, Lithotripsy, Ventilators,
Infant incubators, Drug infusion pumps, Ambulatory and Implantable Infusion systems, Anesthesia
Machines, Electrosurgical unit.

Patient Safety: Electric shock hazards, Leakage currents, Electrical safety analyzer, Testing of
Biomedical equipment

Course Outcome: After studying this course, students will able to:

1. Acquire knowledge about origin of bio-potential, bio-signals and their measurement

2. Describe the problem, identify and formulate solution in the field of Bio-Medical Engineering for

current and future issues

3. Describe the cardiac, brain and muscular physiological systems with the related diagnostic
measurement methods.
Recognize the therapeutic methods of treatment and the associated instrumentation.
Identify and judge patient safety issues related to biomedical instrumentation.
Describe the principle and working of cardiac pacemakers, defibrillators, BP measurement, blood
flow meters, CO measurement, respiration measurements and their implementation.

AN

Question Paper Pattern:
e The question paper will have TEN questions
e Each full question carry 20 marks
® There will be TWO full questions (with maximum of THREE sub questions) from each module.
e Each full question will have sub questions covering all the topics under a module.
e The students will have to answer FIVE full questions, selecting ONE full question from each module.

Text Books:
1. Handbook of Biomedical Instrumentation - R.S.Khandpur, ond Edition, Tata McGraw- Hill, 2003
(Module 1, 2, 3, 4 & Module 5- Patient Safety)
2. Medical Instrumentation: Application and Design — John G Webster, 3" Edition, John Wiley &
Sons, 2006. (Module 5- Therapeutic Instruments)

Reference Book:
1. Biomedical Instrumentation & Measurement - Leslie Cromwell, Fred J Weibell& Erich A
Pfeiffer, ond Edition, Prentice Hall of India, 2001.
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B.E. Electronics and Instrumentation Engineering (EI)
Choice Based Credit System (CBCS)
Semester — VII: Open Elective-B

Robotics and Automation

Subject Code : 18EI752 CIE Marks : 40
Number of Lecture + : 02+02 )
Tutorial Hours/Week SEE Marks : 60
Total Number of 1 40 Exam Hours 103
Lecture Hours

Credits — 3 (Each module — 8 Hours)

Module -1

Fundamentals of Robotics &Automation: Automation and robotics, history of robotics, robotics
market and future prospects, robot anatomy, work volume, robot drive systems, control systems,
precision of movement, end effectors, robotic sensors, robot programming and work cell control, robot
applications, problems.[Textbook-1]

Automation Concepts: SCADA, introduction and brief history of SCADA, SCADA systems software,
distributed control system (DCS), introduction to the PLC, considerations and benefits of SCADA
system. [Textbook-2]

Module -2

Robot Motion Analysis, Sensors and Control: Introduction to manipulator kinematics, homogeneous
transformations and robot kinematics, manipulator path control, robot dynamics, configuration of a robot
controller, types of end effecters, mechanical grippers, other types of grippers, tools as end effectors,
robot/end effector interface, consideration in gripper selection and design, problems.

Sensors in Robeotics: Transducers and sensors, sensors in robotics, tactile sensors, proximity and
rangesensors, uses of sensors in robotics, problems. [Textbook-1]

Module -3

Machine Vision, Robot Programming & Artificial Intelligence:Introduction to machine vision,
sensing and digitizing function in machine vision, image processing and analysis, training the vision
system, robotic applications, problems. Robot Programming: Methods of robot programming, lead -
through programming methods, a robot program as a path in space, motion interpolation, wait, signal and
delay commands, branching, capabilities and limitations of lead-through methods, problems.

Artificial Intelligence (AI): Introduction & goals of Al in research, Al techniques, LISP programming,
Al& robotics, LISP in factory, robotic paradigms, and problems. [Textbook-1]

Module -4

Robotics in Manufacturing/Automation , Material Transfer, Machine Loading/Unloading:

Robot cell layouts, multiple robots and machine interference, considerations in work -cell design, work-
cell control, interlocks, error detection and recovery, work -cell controller, robot cycle time analysis,
graphic simulation of robotic work-cells, problems.

Material Transfer, Machine Loading/Unloading: General considerations in robot material handling,
material transfer applications, machine loading and unloading. [Textbook-1]

Module -5

Robots in Automatic Processing Operations, Assembly &Inspection: Introduction, spot welding,
continuous arc welding, spray coating, other processing operations. Assembly and robotic assembly
automation, parts presentation methods, assembly operations, compliance and remote center compliance
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(RCC) device, assembly system configurations, adaptable programmable assembly system, designing for
robotic assembly, inspection automation. [Textbook-1]

Autonomous Mobile Robots: Introduction, Planning &Navigation: Introduction, basic control
scheme for mobile robots (only basic understanding of perception, localization, path planning & motion
control). [Textbook-3]

Course Outcomes: After studying this course, students will able to:
1. Identify basic components of robot system and its functionality
2. Identify DH representation of robot and homogenous transformation for various arm
configurations.
Analyze the functions of sensors in the robot.
Solve forward and inverse kinematic problems.
Evaluate and compare the use Robots in different applications.
Recognize material-handling applications, processing operations, assembly and inspection
operations to increase product quality and uniformity in minimize cycle times and effort.

oL W

Question Paper Pattern

e The question paper will have TEN questions.
Each full question carry 20 marks.
There will be TWO full questions (with maximum of THREE sub questions) from each module.
Each full question will have sub questions covering all the topics under a module.
The students will have to answer FIVE full questions, selecting ONE full question from each
module.

Text Books:

1. Mikell P. Groover, Mitchel Weiss, Roger N. Nagel, Nicholas G. Odrey and AshishDutta,
“Industrial Robotics: Technology, Programming and Applications”, 2" Edition, Tata
McGraw Hill, 2012.

2. SrinivasMedida, Pocket Guide on Industrial Automation: For Engineers and Technicians, 1™
Edition, IDC Technologies, 2007. _(http://www.pacontrol.com/download/Industri al-Automation-
Pocket-Guide.pdf)

3. Roland Siegwart, Illah R. Nourbakhsh, and DavideScaramuzza, “Introduction to Autonomous
Mobile Robots”, 2"Edition, PHI, 2011.

Reference Books:
1. Ghosh, Control in Robotics and Automation: Sensor Based Integration, Allied Publishers,
Chennai, 1998.
2. Asfahl C.R., Robots and manufacturing Automation, John Wiley, USA 1992.
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B.E. Electronics and Instrumentation Engineering (EI)
Choice Based Credit System (CBCS)
Semester — VII: Open Elective-B

Smart Sensors and Intelligent Instrumentation

Subject Code : 18E1753 CIE Marks 140
Number of Lecture +

Tutorial Hours /Week | ° 2+2 SEE Marks + 60
Total Number of 140 Exam Hours 103

Lecture Hours

Credits — 3 (Each module — 08 Hours)

Module -1

Basics of smart sensors and micromachining: Introduction, Mechanical-Electronic transitions in
sensing, nature of sensors, overview of smart sensing and control systems, integration of micromachining
and microelectronics, introduction to micromachining, bulk micromachining, wafer bonding, surface
micromachining, other micromachining techniques.

Module -2
MCUs and DSPs for sensor: Introduction, MCU control, MCUs for sensor interface, DSP control,
Software, tools and support, sensor integration.

Module -3

Sensor Communication and MEMS: Wireless zone sensing, surface acoustical wave devices,
intelligent transportation system, RF-ID, Micro optics, micro-grippers, micro-probes, micro- mirrors,
FEDs, communications for smart sensors - sources and standards, automotive protocols, industrial
networks, office and building automation, home automation, protocols in silicon, other aspects of network
communications.

Module -4

Packaging, Testing and Reliability of Smart Sensors: Introduction, Semiconductor packaging applied
to sensors, hybrid packaging, packaging for monolithic sensors, reliability implications, testing smart
sensors. Unit Standards for Smart Sensors: Introduction, setting the standards for smart sensors and
systems, IEEE 1451.1, IEEE 1451.2, IEEE P1451.3, IEEE 1451 .4, extending the systems to network.

Module -5

Implications of Smart Sensor Standards and Recent Trends: Introduction, sensor plug-and-play,
communicating sensor data via existing wiring, automated/remote sensing and web, process control over
the internet, alternative standards, HVAC sensor chip, MCU with integrated pressure sensors,
alternative views of smart sensing, smart loop.

Course Outcomes: After studying this course, students will be able to:

1. Describe the principle of smart sensors and process of micromachining in development of smart
Sensors.
Develop intelligent systems by interfacing the smart sensors to MCUs and DSPs.
Analyze the use of smart sensors in communication, MEMS and automation.
Evaluate the standards of smart sensors by the assessment of reliability testing and packaging.
Discuss the applications of smart sensors in different fields and recent development.
Develop/sketch the simple models of intelligent instrumentation.

SNk W
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Question Paper Pattern

e The question paper will have TEN questions.
Each full question carry 20 marks
There will be TWO full questions (with maximum of THREE sub questions) from each module.
Each full question will have sub questions covering all the topics under a module.
The students will have to answer FIVE full questions, selecting ONE full question from each
module.

Text Books:
1. Understanding Smart Sensors- Randy Frank, 2nd Edition. Artech House Publications, 2013.

Reference Books:
1. G. K. Ananthasuresh, K. J. Vinoy, S. Gopalakrishnan, K. N. Bhat, V. K. Aatre, Micro and Smart
Systems: Technology and modeling, Willey Publications,2012.
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B. E. Industrial Engineering & Management
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)
SEMESTER - VII

HUMAN RESOURCE MANAGEMENT

Course Code 18IM751 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:
1. Recognize the importance of Human Resource in an organization.

2. Explain the importance of Recruitment and Training in staffing an organization.

3. Recognize the training and development needs and identify the training methods.

4. Use special methods to enhance HR systems.

5. Identify the importance of industrial relations and industrial disputes and settlement

Module-1

INTRODUCTION: Evolution of HRM, Objectives, Functions and Policies.
HUMAN RESOURCE PLANNING: Uses and benefits, Man Power Inventory, Man Power Forecasting,
Methods of Man Power Forecasting, job Description, Job Specification.

Module-2

RECRUITMENT: Sources of Man power, Advertisement, Short Listing of Candidates calling Candidates for
selection Process.

SELECTION: Selection procedure — Written Test, Group Discussion. Interview — Different methods, advantages
and limitations, Psychological testing — Advantages and limitations, Induction procedure, transfers, promotion,
exit interview, (Tutorial on written test, Group Discussion, Interviews

Module-3

TRAINING AND DEVELOPMENT: Identification of Training needs, Training Evaluation, Training Budget,
Executive Development — Different Approaches, Non-executive development — Different methods.
PERFORMANCE APPRAISAL: Components (all round performance appraisal), Methods. Advantages and
limitations of different methods, Personal Counselling based on Annual Confidential Reports

Module-4

COUNSELLING AND HUMAN RESOURCE ACCOUNTING:

Characteristics, Need, Function, Types, Suggestions for personnel development, communication function,
communication process, effective communication. Human resource records, Advantages of HR accounting,
Various methods of accounting

Module-5

INDUSTRIAL RELATIONS: Indian trade union act, standing orders act, Indian factories act

INDUSTRIAL DISPUTES AND SETTLEMENT: Indian Industrial Disputes act, Industrial disputes settlement
machinery. Works committee, Board of Conciliation, Voluntary Arbitration, Compulsory arbitration, Court of
inquiry, Industrial tribunal, Adjudication.

Course Outcomes: At the end of the course the student will be able to:
e Recall and explain the importance of HR in an organization

® Demonstrate skills in identifying the right man for the right job and carry out scientific selection.
® Interpret the training requirement and use the right method of training.
® Employ the right techniques for employee performance enhancement.

® Appraise the importance of industrial relations and correlate the existing legislations to settlement of
industrial disputes.

Question paper pattern:
e The question paper will have ten full questions carrying equal marks.

e Each full question will be for 20 marks.

e There will be two full questions (with a maximum of four sub- questions) from each module.

e Each full question will have sub- question covering all the topics under a module.

¢ The students will have to answer five full questions, selecting one full question from each module.
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SINo Title of the Book Name of the |, 6 of the Publisher | Fdition and
Author/s Year
Textbook/s
1 Human Resources Management | Dr. K Tata McGraw Hill 1999.
Ashwathappa

2 Management of Human CB Mamoria Himalaya Publication 2003.
Resources House

Reference Books

3 Personnel / Human Resource Decenzo and PHI 2002
Management Robbins

4 Human Resources Management | VSP Rao

5 Industrial Relations Arun Monappa | TMH - ISBN - 0-07-

451710-8.
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B. E. Industrial Engineering & Management
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)
SEMESTER - VII

ORGANIZATIONAL BEHAVIOR

Course Code 18IM752 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:

1. To make students understand fundamental concepts and principles of management, including the basic
roles, skills, and functions of management.

2. To make students knowledgeable of historical development, theoretical aspects and practice application of
managerial process.

3. To understand the basic concepts and theories underlying individual behaviour besides developing better
insights into one’s own self.

4. To make students aware of Individual behaviour in groups, dynamics of groups and team building besides
developing a better awareness of how they can be better facilitators for building effective teams as leaders
themselves.

Module-1

Introduction: Definition of Organization Behaviour and Historical development, Environmental context
(Information Technology and Globalization, Diversity and Ethics, Design and Cultural, Reward Systems).
Foundations of individual behavior: individual differences. Ability: Intellectual abilities, Physical ability, the
role of disabilities. Attitude: Meaning, Formation, components of attitudes, relation between attitude and
behavior, Aptitude, interests. Values.

Module-2

Personality: Meaning, formation, determinants, traits of personality, big five and MBTI, personality attributes
influencing OB. Personality Job Fit Theory.

Learning: Definition, Theories of Learning, Individual Decision Making, classical conditioning, operant
conditioning, social learning theory, continuous and intermittent reinforcement.

Module-3

Perception: Meaning, Process of perception, factors influencing perception, link between perception and
individual decision-making.

Module-4

Motivation: Maslow's Hierarchy of Needs theory, Mc-Gregor's theory X and Y, Hertzberg's motivation Hygiene
theory, David Mc-Clelland’s three needs theory, Victor Vroom's expectancy theory of motivation.

Leadership: Meaning, styles of leadership, leadership theories, trait theory, behavioural theories, managerial grid,
situational theories.

Module-5

Group Behavior: Definition and classification of groups, Factors affecting group formation, stages of group
development, Norms, Hawthorne studies, group processes, group tasks, group decision making.

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

1. Demonstrate their conceptual skills understanding and application of principles and functions of
management and to enable students basic understanding of dynamics of OB

2. Evaluate the global context for taking managerial actions of planning, Organizing and Controlling and
application of concepts of planning like MBO and Managerial decision making.

3. The Student will demonstrate ability to analyze predicting and to control behaviour of people at work for
organization effectiveness.

4. Students to develop leadership skills and ability to motivate and work in groups to achieve organizational
goals.

5. Understand and demonstrate their exposure towards growing complexities and recent trends in
management.

Question paper pattern:
e The question paper will have ten full questions carrying equal marks.
Each full question will be for 20 marks.
There will be two full questions (with a maximum of four sub- questions) from each module.
Each full question will have sub- question covering all the topics under a module.
The students will have to answer five full questions, selecting one full question from each module.
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S1 No Title of the Book Name of the Name of the Publisher Edition and Year
Author/s

Textbook/s

1 Organizational Behaviour Stephen P -Pearson Education 14th Edition,
Robbins, 2012
Timothy A.
Judge,
SeemaSanghi

2 Ashwathappa, Himalaya Publication

Organization Behaviour House

Reference Books

3 Organizational Behavior Fred Luthans Tata Mc Graw HILL

4 Organizational Behavior. PG Aquinas Excel Books
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B. E. MECHANICAL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)
SEMESTER - VI
Professional Elective 1

ENERGY AND ENVIRONMENT

Course Code 18ME751 CIE Marks 40
Teaching Hours / Week (L:T:P) 3:0:0 SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:
e To understand the fundamentals of energy sources, energy use, energy efficiency, and resulting

environmental implications of various energy supplies.

e Tointroduce various aspects of environmental pollution and its control.

e Tounderstand the causes and remedies related to social issues like global warming, ozone layer
depletion, climate change etc.

e Tointroduce various acts related to prevention and control of pollution of water and air, forest
protection act, wild life protection act etc.

Module-1

Basic Introduction to Energy: Energy and power, forms of energy, primary energy sources, energy flows,
world energy production and consumption, Key energy trends in India: Demand, Electricity, Access to modern
energy, Energy production and trade, Factors affecting India’s energy development: Economy and
demographics Policy and institutional framework, Energy prices and affordability, Social and environmental
aspects, Investment.

Module-2

Energy storage systems: Thermal energy storage methods, Energy saving, Thermal energy storage systems
Energy Management: Principles of Energy Management, Energy demand estimation, Energy pricing
Energy Audit: Purpose, Methodology with respect to process Industries, Characteristic method employed in

Certain Fnerov Intencive Indiistrieg

Module-3

Environment: Introduction, Multidisciplinary nature of environmental studies- Definition, scope and
importance, Need for public awareness.
Ecosystem: Concept, Energy flow, Structure and function of an ecosystem. Food chains, food webs and

ecological pyramids, Forest ecosystem, Grassland ecosystem, Desert ecosystem and Aquatic ecosystems,
Ecological succession.

Module-4

Environmental Pollution: Definition, Cause, effects and control measures of - Air pollution, Water pollution,
Soil pollution, Marine pollution, Noise pollution, Thermal pollution and Nuclear hazards, Solid waste
Management, Disaster management Role of an individual in prevention of pollution, Pollution case studies.

Module-5

Social Issues and the Environment: Climate change, global warming, acid rain, ozone layer depletion, nuclear
accidents and holocaust. Case Studies. Wasteland reclamation, Consumerism and waste products,
Environment Protection Act, Air (Prevention and Control of Pollution) Act, Water (Prevention and control of
Pollution) Act, Wildlife Protection Act, Forest Conservation Act, Issues involved in enforcement of
environmental legislation.

Group assignments:

Assignments related to e-waste management; Municipal solid waste management; Air pollution control
systems; Water treatment systems; Wastewater treatment plants; Solar heating systems; Solar power plants;
Thermal power plants; Hydroelectric power plants; Biofuels; Environmental status assessments; Energy status
assessments etc.

Course Outcomes: At the end of the course, the student will be able to:
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CO1: Understand energy scenario, energy sources and their utilization.

CO2: Understand various methods of energy storage, energy management and economic analysis.
CO3: Analyse the awareness about environment and eco system.

CO4: Understand the environment pollution along with social issues and acts.

Question paper pattern:
The question paper will have ten full questions carrying equal marks.

Each full question will be for 20 marks.

There will be two full questions (with a maximum of four sub- questions) from each module.

Each full question will have sub- question covering all the topics under a module.

The students will have to answer five full questions, selecting one full question from each module.

Sl. Title of the Book Name of the Name of the Publisher Edition and
No. Author/s Year
Textbook/s
1 Textbook for Environmental University grant commission
Studies for Undergraduate and Bharathi Vidyapeeth
Courses of all Branches of Institute of environment
Higher Education education and Research,
Pune
2 Energy Management Audit & Barun Kumar De Vrinda Publication 2nd Edition
Conservation- for Module 2 2010
Reference Books
1 Energy Management Hand Turner, W. C., Doty, | Fairmont Press 7" Edition
book S. and Truner, W. C 2009
2 Energy Management Murphy, W. R Elsevier 2007
3 Energy Management Principles | Smith, C. B Pergamum 2007
4 Environment pollution control | CS Rao New Age International reprint 2015,
Engineering 2nd edition
5 Environmental studies Benny Joseph Tata McGraw Hill 2nd edition
2008
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B. E. MECHANICAL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)

SEMESTER - VI
OPEN ELECTIVE B
INDUSTRIAL SAFETY
Course Code 18ME753 CIE Marks 40
Teaching Hours / Week (L:T:P) 3:0:0 SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:
e The present course highlights the importance of general safety and its prevention.

e It enables students to understand about mechanical, electrical sand chemical safety.

e The Industrial safety course helps in motivating the students to understand the reason for fire

e |ts Controlling of fire by various means are highlighted.

e Importance of chemical safety, labelling of chemicals, hand signals during forklift operations in
industrial and aerodromes will help in to understand and apply the techniques in practical field.

e Avisit to campus, various labs, workshops, local industries and fire stations helps in analyzing the
importance of safety and corrective measures through case studies.

Module-1

Terms used: accident, safety, hazard, safe, safety devices, safety guard, security, precaution, caution,
appliance, slip, trip, fall. Ladders and scaffolding. Unsafe acts, reason for accidents, MSDS (material safety
data sheet), computer Aided Hazard Analysis, International acts and standards OSHA, WHO. Environment act,
control and abatement of environmental pollution-Biomedical waste. Lockout and tag out procedures. Safe
material handling and storage. Risk analysis quantification.

Case studies: Student should identify the unsafe acts near their surroundings like housekeeping, lab as well as
industrial layouts, road safety, campus layout, safety signs.

Module-2

Introduction, toxicity of products of combustion — vapour clouds — flash fire — jet fires — pool fires — auto-
ignition, sources of ignition . Class A, B, C, D and E fire. Fire triangle, Fire extinguishers, Fire hazard and
analysis, prevention of fire. Fire protection and loss prevention, steps after occurrence of fire. notice-first aid
for burns, Portable fire extinguishers. Fire detection, fire alarm and firefighting systems. Safety sign boards,

instruction on portable fire extinguishers. Case studies: demonstration of fire extinguishers, visit to local fire
fighting stations. Visit to fire accident sites to analyze the cause of fire and its prevention for future.

Module-3

PPE, safety guards, Mechanical hazards, workplace hazards, Forklift hazard control Safety while working with
machine tools like lathe, drill press, power and band saws, grinding machines. Safety during welding, forging
and pressing. Safety while handling Material, compressed gas cylinders, corrosive substance, waste drum and
containers.

Case studies: Visit to machine shop, workshops, foundry lab and local industries to record the practical

observation and report the same with relevant figures and comments.

Module-4

Introduction to electrical safety, Indian standards on electrical safety, Electric hazards, effect of electric
current on human body, causes of electrical accidents, prevention of electric accidents, PPE used. Protection
systems: Fuse, circuit breakers and overload relays — protection against over voltage and under voltage.
Electric shock. Primary and secondary electric shocks, AC and DC current shocks. Safety precautions against
shocks. Safety precautions in small and residential building installations. Safety procedures in electric plant.
Case studies: To visit electrical sub stations, local distribution systems, observe and share the experience and
report.
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Module-5

Introduction to Chemical safety, Labelling of chemicals, acid hoods. Handling of acids, eye washers and
showers. Safety thinking, accident investigation, safety policy of the company, safety, loss prevention and

control, check list for LPG installations, safety precautions using CNG, fire prevention and safety audit,

confined space entry, risk assessment.

Case studies: To visit chemical laboratory of the college and other chemical industries like LPG , CNG facilities

and report.

Course Outcomes: At the end of the course, the student will be able to:
CO1: Understand the basic safety terms and international standards.

CO2: Identify the hazards and risk analysis around the work environment and industries.

CO3: Use the safe measures while performing work in and around the work area of the available

laboratories. Able to recognize the sign boards and its application

CO4: Recognise the types of fires extinguishers and to demonstrate the portable extinguishers used for

different classes of fires.

CO5: Report the case studies by sharing experience of the employees working in housekeeping,

laboratories like workshops, electrical labs, machine shops, electronics and computer laboratories.
CO6: Recognise the chemical and electrical hazards for its prevention and control.

Question paper pattern:
The question paper will have ten full questions carrying equal marks.

Each full question will be for 20 marks.

There will be two full questions (with a maximum of four sub- questions) from each module.

Each full question will have sub- question covering all the topics under a module.

The students will have to answer five full questions, selecting one full question from each module.

Sl. Title of the Book Name of the Name of the Publisher Edition and
No. Author/s Year
Textbook/s
1 Industrial Safety and L M Deshmukh McGraw Hill Education ISBN-13:
Management (India) private Limited 978-0-07-
061768-1
2 Fire Prevention Hand Book Derek, James Butter Worth’s and 1986
Company, London
3 Electrical Safety, fire safety S.Rao, RKJainand | Khanna Publishers ISBN: 978-
and safety management Saluja 81-7409-
306-6
4 Industrial health and safety A.M.Sarma Himalya publishing house
management
5 Chemical process Industrial K 'S N Raju McGraw Hill Education ISBN-13:
safety (India) private Limited. 978-93-329-
0278-7
6 Environmental engineering Gerard Kiely McGraw Hill Education ISBN-13:
(India) private Limited 978-0-07-
063429-9
Reference Books
1 The Environment Act Commercial Law
(Protection) 1986 Publishers (India)
Pvt. Ltd.
New Delhi.
2 Water (Prevention and control | Commercial Law
of pollution) act 1974 publishers (India)
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Pvt. Ltd., New
Delhi.

To visit respective Institution: stores, office, housekeeping area, laboratories.
To visit local industries, workshops, district firefighting system facility and local electrical power
stations.
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B.E (OPEN TO ALL PROGRAMMES OF ENGINERRING)
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VI

OPEN ELECTIVE-B

ADVANCED POLYMER CHEMISTRY FOR ENGINEERS

Course Code 18CHE752 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives This course

« Introduce the concepts of polymer science to ingatd the synthesis, physical properties and ldgéti

of polymers.
» Explore the conformations and transitions usingrtieelynamic equilibrium and kinetics.
Module-1

Introduction to polymers: Definitions, origin, classification of Polymers;otacular weight (MW),

Determination of molecular weight — methods for mgmg number average, weight average, viscasity
average MW, gel permeation chromatography; spemtfws techniques to determine chemical composition

and molecular microstructure. Colligative propesti@smotic pressure, light scattering, refractimdek,
viscosity, small angle X-ray scattering.

Module-2

Mechanism and kinetics of polymerization Step-Growth Polymerization: Reactivity of functergroups;
kinetics; molecular weight in open and closed systgclisation vs. linear polymerization, cross-limd and
gel point; process condition. Free radical Polymadidon: Nature of chain polymerization and comparisf
step polymerization; radical and ionic polymeriaas; kinetics of chain polymerization; chain tramsj
inhibition, retardation, auto-acceleration; enameharacteristics; techniques of radical polymaian — bulk,
solution, emulsion and suspension polymerization.

r

Module-3

lonic Polymerization and Biopolymers: Propagation and termination of cationic polymer@atanionic and

ring opening polymerization, active polycarbanioi@opolymerization: types of copolymers, copolymer

compositions, reactivity ratio; radical and ionio-golymerizations; Block and Graft copolymer syrsikg
examples. Chemistry and synthesis of bio polymadsystrial applications. Production of smart polysweith
examples.

Module-4

Thermodynamics of polymer solutions: Flory-Huggins theory, theta conditions; solubiliparameters
fractionation of macromolecules, osmotic presstoeger critical solution temperature. Naturally oooing
polymers, biodegradability, biosynthesis, polynfeosn renewable resources.

Module-5

Polymers for Electronics Polymer resists for integrated circuit fabricatibthography and photolithograph
Electron beam, X-ray and ion sensitive resists, dDoting polymers, types, properties and applicati
electroluminescence, molecular basis of electgoalductivity, Photonic applications and non-linegtics,
optical information storage. Fibres: Polyesterscimamical requirements for fibers, drawing, orieintatand
crystallinity, stress strain curves; Carbon fibeesl nanotubes, Polymer blends and composites:atbasdics,
types and applications; Polymer films in sensotiaggons.

DN

Course OutcomesAfter studying this course, the students are able t

CO1: Relate polymer properties to their structur@é eonformation.

CO2: Analyze the mechanism of polymer formation syiithesis.

COa3: Distinguish between enthalpic and entropidrilomtions to polymerization.
CO4: Understand the thermodynamics of polymer sniat

COb5: Apply the knowledge of polymers for enginegrapplications.

Question paper pattern:
Note:- The SEE question paper will be set for 100 anks and the marks scored by the student
will be proportionately reduced to 60.
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The question paper will have ten full questionsyiag equal marks.
Each full question carries 20 marks.
There will be two full questions (with a maximumtbfee sub questions) from each module.
Each full question will have sub question covertighe topics under a module.
The students will have to answer five full quessioselecting one full question from each module.

Sl. Title of the Book Name of the Name of the Edition and
No Author/s Publisher Year
Textbooks
1 Introduction to Physical Polymer L. H. Sperling Wiley 2005
Science
2 Introduction to Soft matter I. W. Hamley John &yiland Sons 2007
3 Principles of Polymer Chemistry]  P. J. Flory Cdirbimiversity 1953
Press
Reference Books
4 Polymer chemistry and Physics pd. M. G. Cowie Stanley Thornes, UK 1998
Modern Materials,
5 | Contemporary Polymer H. R. Allcock, F. W. | Pearson 2004
Chemistry Lampe and J. E.
Mark
6 Polymers: Chemistry and Physi¢av.G. Cowie CRC Press 2007

of Modern Materials
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