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(G0N BASIC MATHEMATICS - |

Hours Per Week :

Course Description and Objectives:

In this course the fundamental concepts of mathematics are introduced. A treatise of Matlab
is also introduced in the practical session.

The objective of the course is to impart knowlege on progressions, partial fractions and
binomial theorem. This course also deals with elementary concepts in geometry, trigonometry,
differential and integral calculus. Numerical methods are also introduced for finding
approximate solutions of algebraic equations. Besides, interpolation techniques and MATLAB
environment are emphasized.

Course Outcomes:

Upon completion of the course, the student will be able to

CO1: Understanding progression, partial fractions, binomial theorem, trigonometry and
geometry.
CO2:  Evaluate limits, test the continuity and differentiability of functions.
CO3: Evaluate integrals of functions.
CO4:  Apply numerical methods and interpolation techniques to find functional values.
CO5:  Apply software tools to obtain and verify the solutions.
SKILLS:
v' Compute sum of terms of given progression.
v' Differentiate the given function.
v' Evaluate the integral of given function.
v' Interpret interpolation techniques to estimate the functional values.
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ACTIVITIES:

O Compute the
derivative and
compare with
Matlab output.

0 Evaluate the
integral and
compare with
Matlab output.

0 Interpet the
given data and
estimate the
functional
values at a
given point.

| Year | Semester m

UNIT -1 L-9, T-3

MATHEMATICAL PRELIMINARIES: Progressions, partial fractions and binomial theorem.

UNIT - 2 L-9, T-3

TRIGONOMETRY AND GEOMETRY: Coordinate system, straight line, trigonometric functions and
trigonometric identities.

UNIT - 3 L-9, T-3

DIFFERENTIAL CALCULUS : Limits, continuity and differentiability.

UNIT - 4 L-9, T-3

INTEGRAL CALCULUS: Concepts of integration - rules, integration by parts, integration by partial
fractions and integration by inspection (standard forms).

UNIT -5 L-9, T-3

NUMERICAL METHODS: Bisection method, Newton-Raphson method, finite differences, forward
and backward difference tables, interpolation by Lagrange's method, Newton's forward and backward
methods, Gauss forward and backward methods.

VFSTR UNIVERSITY 4



Basic Mathematics- 1 m

LABORATORY EXPERIMENTS

LIST OF EXPERIMENTS Total hours: 30

Introduction to MATLAB environment.

Basic mathematical operations using MATLAB.

1.  Solving simple expressions.

2. Trigonometric function values.

3. Limits.

4. Continuity.

5.  Symbolic differentiation-1.

6. Symbolic differentiation-2.

7.  Symbolic integration-1.

8.  Symbolic integration-2.

9.  Real roots of functions.

10. Newton-Raphson method.

11. Interpolation.

TEXT BOOKS:

1. C.W.Evans, “Engineering Mathematics, A Programmed Approach”, Stanley Thornes (Special
Indian Edition) 2011.

2. P. S. Rao, “Atext book of Remedial Mathematics”, 1% edition, Parma Med Press, Hyderabad,
2008.

REFERENCE BOOKS:

1. A.Jeffrey, “Mathematics for Engineers and Scientists”, 6" edition, (Special Indian
Edition),CRC Press, 2013.

2. R. Pratap, “Getting started with MATLAB”, Oxford University Publication, 2009.

VFSTR UNIVERSITY 5



| Year | Semester m

(GgRIld ENGINEERING PHYSICS

Hours Per Week :

L T P
3 - - 3

Course Description and Objectives:

Technology is the experimental information for the physicist, where the theories can be tested.
Recent technical developments have been the results of collaboration of physicists and
engineers.

Study of engineering physics is a unique opportunity to learn the fundamental concepts of
physics and apply this knowledge to both scientific and engineering problems.

The present course deals with various fields such as lasers, optical fibres, photonics, nano
and funcational materials, make the students to enrich basic knowledge in various fields of
physics and apply the same in engineering fields.

Course QOutcomes:

Upon completion of the course, the student will be able to

CO1: Recognize the relevant applications of Ultrasonic waves by the grasp over their
production and properties.

CO2:  Analyze the characteristics of Laser for suitable applications in the field of industry,
medicine and communication and to foster the knowledge on optical fibers to realize
fiber optic communication and fiber optic sensors.

CO3:  Apply the principles of quantum mechanics to learn the dynamics of free electrons
in metals.

CO4: Evaluate efficiency of Solar cell and to understand the functioning of Photonic devices.

CO5: Demonstrate the knowledgeon fabrication and applications ofNano-materialsand
latest advanced materials.

SKILLS:

v' Determine the velocity of ultrasonics in a given liquid using interferometer.

v' Study the wavelengths of light sources and lasers.

v' Estimate the efficiency of a given solar cell.

v' Learn about the type of the optical fibre and their ability to propagate light waves from
its numerical aperture.

v" Know voltage — current characteristics of a given light emitting diode.
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Engineering Physics m

UNIT -1 L-9

ULTRASONICS : Introduction — production of ultrasonic waves, piezoelectric method, properties
of ultrasonic waves, types of ultrasonic waves, determination of velocity of ultrasonic waves in
solids and liquids; SONAR - medical applications.

NDT: Introduction- types, visual inspection and liquid penetrate testing; Ultrasonic testing systems;
X - ray radiography.

UNIT - 2 L-9

LASERS : Characteristics of laser light — spontaneous and stimulated emission of radiation, He-Ne
laser, CO, laser, semiconductor laser and applications.

HOLOGRAPHY: Holography and applications.

FIBER OPTICS : Principle of optical fibre — acceptance angle, numerical aperture, types of fibres,
dispersion and attenuation in optical fibres, optical fibre communication system and fibre optic sensors.

UNIT -3 L-9

QUANTUM MECHANICS : Introduction- matter waves, Schroedinger’s time independent wave
equation, physical significance of the wave function, particle in one dimensional potential well and
tunneling phenomenon.

FREE ELECTRON THEORY OF METALS : Introduction — classical free electron theory, electrical
conductivity of metal, quantum free electron theory, Fermi - Dirac distribution function and its
variation with temperature

PARTICLE ACCELERATORS: Introduction- cyclotron, synchrocyclotron, betatron and applications.

UNIT - 4 L-9

SOLAR ENERGY: Solar radiation, photovoltaic effect, solar cells, efficiency of solar cell and solar
thermal energy conversion systems.

PHOTONICS: LED, LCD, photo conducting materials, photo detectors, photonic crystals, non- linear
optical behaviour of materials and applications.

UNIT -5 L-9

NANO MATERIALS: Introduction, fabrication of nano materials, ball milling, sol-gel, physical and
chemical properties of nano materials and applications.

FUNCTIONAL MATERIALS: Smart materials, shape memory alloys, chromic materials (thermo, photo
and electro), metallic glasses, advanced ceramics, composites, fiber reinforced plastics/ metals and
biomaterials.

TEXT BOOKS:
1. V. Rajendran, “Engineering Physics”, 7" edition, TMH Publications, 2014

2. D.K. Bhattacharya and P. Tandon, “Engineering Physics”, Oxford University Press, 2015.

REFERENCE BOOKS :

1. M.R. Srinivasan, “Engineering Physics”, 1%t edition, New Age International
Publishers, 2008.

2. M.N. Avadhanulu and P.G. Kshirsagar, “Engineering Physics”, 1% edition, S. Chand and
Company Ltd, 1992.

3. S.P. Sukhatme, “Solar Energy”, 2" edition, TMH Publication, 2005.

4. Dr. Arumugam, “Materials Science”, 3" edition, Anuradha Publications, 2002.
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ACTIVITIES:

O Estimate
acoustic
impedance of a
given material.

0 Measurement
of distances
using ultrasonic
range finder.

0 Study of linear
density of yarn/
fibre using
Melde’s
experiment.

0 Determination
of refractive
index of a given
liquid using
laser.

0 Find height of a
room using
laser.

0 Identify the
type of semi-
conductor using
Hall effect.

0 Study of
numerical
aperture of
optical fibres
made of
different
materials.

0 Design of solar
panel to obtain
required
voltage.

0 Evaluate
thermal
conductivity of
materials.

0 Measure
temperature
using thermo
couple.



| Year | Semester m

seabeyiesy TECHNICAL ENGLISH

COMMUNICATION

Hours Per Week :

T

Course Description and Objectives :

To introduce students the specific use of English for the purpose of Technical Communication
that would strengthen their skills in the areas of writing and speaking and thereby enable them
to function effectively in their professional sphere. The teaching efforts in this course will be
directed towards making students develop their technical writing skills in particular and overall
language proficiency in general. It will be done by making students peruse good samples of
technical writing covering a wide range of contemporary issues relevant to the engineering
profession. Students will, also be revisiting, the fundamentals of grammar to get trained on use
of standard English.

Course Outcomes:

Upon completion of the course, the student will be able to

CO1: Understand and apply the rules of grammar to speak in technical context.

COo2: Strengthen reading and listening comprehension skills to follow academic
discussions in the engineering context.

COa: Develop appropriate vocabulary for carrying out academic writing tasks.

CO4:  Attain adequate proficiency to participate in the classroom discussions and make
simple presentations.

CO5: Understand and apply the mechanics of writing to produce simple texts for academic
purpose.

SKILLS:

v' Apply different sub skills like skimming, scanning, reading for information, reading for
inference etc to understand different kinds of text.

v Apply different sub skills like top down, bottoms up approachs to listening, and
understand phonetic and phonological features of the English language to deconstruct
long spoken discourses.

v Use functional vocabulary relevant to subject areas like environment, tourism,
engineering, technology and media to express ideas lucidly.

v' Use appropriate sentence structure, cohesive devices and diction to construct simple
text in writing and regular correspondence like e-mails, letters etc.

v/ Capture and understand key points during class room discourses through applying

sub skills of writing like note-making, paraphrasing and summarizing.
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Technical English Communication m

UNIT -1

° Text

° Grammar
° Vocabulary
° Composition

° Laboratory Practice

UNIT - 2

° Text

° Grammar

° Vocabulary

° Composition

° Laboratory Practice
UNIT -3

° Text

° Grammar
° Vocabulary
Composition

° Laboratory Practice

UNIT - 4

° Text

° Grammar
° Vocabulary

Composition

° Laboratory Practice

L-9
Environmental consciousness

(Climate change, green cover, pollution, renewable vs. non
renewable energy sources (from energy unit)

Articles, prepositions, sentence types and construction
Root, prefixes and suffixes
Paragraph writing (descriptive and narrative)

Introduction to phonetics (Organs of speech- consonants, vowels
and diphthongs; Syllable, stress and intonation)

L-9

Emerging technologies
(Solar power, cloud computing, nanotechnology, wind energy (to
be covered from energy unit)

Time and tense (Present, past and future; Helping verbs; Modals)
Synonyms and antonyms
Letter writing (Informal)
Grammar practice (Speaking of past, present and future)
L-9

Travel and tourism
(Advantages and disadvantages of travel, tourism, atithi devo
bhava- Tourism in India)

Subject-Verb agreement and sentence construction
Idioms and Phrases
Letter writing (Formal)

Situational conversations — Role plays (Introducing, greeting,
enquiring, informing, requesting and inviting)

L-9

Engineering Ethics

(Challenger disaster, biotechnology, genetic engineering,
protection from natural calamities, how pertinent is the nuclear
option? An environment of energy (from energy unit)) Avoiding
sexist language (Gender sensitization)

Sentence transformation (Degrees, voice, speech and synthesis)
Phrasal verbs

Note-making on Nandan Nilekani’s “In search of our energy
solutions” (from energy unit) Summarizing on “Flight from
conversation” (New York Times)

Situational conversations — Role plays (Emotions, directions,
descriptions, agreements, refusals and suggestions).

VFSTR UNIVERSITY

ACTIVITIES:

0 Doing phonetic
transcription of
selected words
from the list
provided using
talking
dictionaries of
AHD and
CALD.

0 Complete
graded
grammar
exercises in
Rosetta Stone.

0 Complete
graded
listening and
reading
comprehension
exercises in
Rosetta Stone.

0 Watch TED
videos and
making notes.

0 Watch TED
videos to
paraphrase
and summarize.

0 Ad- making.

0 Prepare
brochure.

0 Dialogue
writing followed
by role play.

O Poster
designing.

0 Team
presentation
with PPTs and

group
discussion.



| Year | Semester m

UNIT -5

° Text

. Grammar
° Vocabulary

° Composition

° Laboratory Practice

TEXT BOOK:

L-9

Media matters: (History of media, language and media,
milestones in media, manipulation by media, thousands march
against nuclear power in Tokyo (from energy unit), entertainment
media and interviews)

Common errors
One-word substitutes

E-mail, short message service (SMS), writing advertisements,
reporting; Social Media- blogging, facebook, twitter (acceptable
and non acceptable content)

Group discussions (topics from energy unit) — Dumping of nuclear
wastes, exploration of eco-friendly energy options, lifting of
subsidies on petrol, diesel, LPG etc)

1 “Mindscapes - English for Technologists and Engineers”, Orient Black Swan, 2012.

REFERENCE BOOKS:

1. V. R. N. Swamy, “Strengthen Your Writing”, 1% edition, Orient Longman, 2003.

2. T. E. Berry, “The Most Common Mistakes in English Usage”, 1 edition, Tata McGraw Hill,

2004.

3. T. Balasubramanian, “A Textbook of English Phonetics for Indian Students”,

Macmillan Ltd., 2000.

4. V. Sasikumar and P.V. Dhamija, “Spoken English: A Self-Learning Guide to Conversation
Practice”, 34" Reprint, Tata McGraw Hill, New Delhi, 1993.

5. M. M. Maison, “Examine your English”, 1% edition, Orient Longman, 1999.

6. A. Rizwi, “Effective Technical Communication”, Tata McGraw Hill, 2005.

VFSTR UNIVERSITY

10



ilseieylol] BASICS OF COMPUTERS AND
INTERNET

Hours Per Week :

L T P
3 - 2 4

Course Description and Objectives:

This course provides students with a working knowledge of the terminology, processes and
components associated with computers and internet. Students will get exposure to building
blocks of computers, operating systems, application software, networking, internet, world wide
web, security, maintenance, information systems and the application development processes.
Course Outcomes:

Upon completion of the course, the student will be able to

CO1: Demonstrate the disassembling and assembling of a personal computer system.

CO2: Install the operating system and other software required in a personal computer
system.

CO3:  Analyze and visualize the data using various operations in Excel.
CO4: Identify the various threats to users and data.

CO5: Understand the concept of cyber security

SKILLS:

v' Assemble and disassemble the personal computer system.

Install different desktop operating systems.

v' Use the basic text processing, simple data analysis and data presentation tools.
v' Configure network parameters.
v' Secure the personal computer and information from various external threats.

VFSTR UNIVERSITY 11
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ACTIVITIES:

o

Prepare a
report on
various
generations of
computers and
their
peripherals.

Disassemble
and assemble
of a personal
computer
system.

Install the Linux
operating
system and
other software
required in a
personal
computer
system.

Connect the
system to an
ethernet and
configure the
same.

Prepare an MS
word
document.

Prepare a
spread sheet
with various
mathematical
operations,
charts, sorting
etc.

Make a report

on power point
presentation for
the given topic.

| Year | Semester m

UNIT -1 L-10

COMPUTING SYSTEMS : Introduction to computer, computers for individuals, importance of
computers, parts of computer system, memory devices, input and out devices, types of monitors,
types of printers, number systems, bits and bytes, text codes and types of processors.

UNIT - 2 L-10

OPERATING SYSTEMS : Types of operating systems, user interfaces, PC operating systems, network
operating systems, types of software, programming languages, compiler and interpreter, program
control flow and algorithm.

UNIT - 3 L- 08

NETWORKS AND DATABASES : Networking basics, uses of network, types of networks, network
hardware, introduction to data bases and database management systems.

UNIT - 4 L-8

INTERNET AND WWW : Internet’s services, world wide web, browser setups, using search engine,
email and other internet applications.

UNIT -5 L-9

CYBER SECURITY : The need of computer security, basic security concepts, threats of users, online
spying tools, threats to data, cybercrime and protective measures.

VFSTR UNIVERSITY 12



Basics of Computers and Internet m

LABORATORY EXPERIMENTS

Course Outcomes:
The student will be able to:
° know the usage of the computer systems.
° setup the IDEs for the computer programming languages.
° get exposure on office automation tools like Microsoft Word, Excel, and power point.

° identify the different computer system and data threats and also protect them by installing
antivirus software.

LIST OF EXPERIMENTS Total hours: 30

1. Demonstrate the personal computer peripherals and get a report on each peripheral.
2. Demonstrate the personal computer assembling procedure and do the same.
3. Install wide varieties of free and open source operating systems.

4. Demonstrate network interface card (NIC) configuration and any internet browsers
options setup.

5. Demonstrate the Java development kit (JDK) installation and environmental variable
(PATH) setup.

6. Demonstrate the following experiments using Office automation tools
a. Text formatting and table.
b. Mathematical equations.
c.  Watermarking using analysis tool.
d. Calculate student mark details.
e. Create four types of charts.
f.  Import external data, sort and filter using powerpoint tool.
g. Create text and images with effects.
h.  Create animation and sound effects.
7. Demonstrate the installation of anti-virus software to detect different types of virus programs.
TEXT BOOK :
1.  P. Norton, “Introduction to Computers”, 7™ edition, Tata-McGraw Hill, 2010.
REFERENCE BOOKS:

1. ITL Education Solution Limited, “Introduction to Computer Science”, 2" edition, Pearson
Education, 2011.

2. E. Maiwald, “Fundamentals of Network Security”, 3" edition, Tata-McGraw Hill, 2004.

VFSTR UNIVERSITY 13



| Year | Semester m

L 2

T [N COMPUTER PROGRAMMING
1.-%: !t“,ﬁ::ﬁh@' -
e

H.ﬁlll

Hours Per Week :

Course Description and Objectives:

This course is aimed at offering fundamental concepts of programming language to the
students. It starts with the basics of C-programming and deals with the structure and various
attributes required for writing a ‘C’ program. It also introduces various operators and control
statements used in programming. Then it switches to functions and arrays. It goes on with
strings, pointers, files and the user defined data types. As a first-level course in computer
science, it forms the basis to understand usage of various attributes in writing a program.

Course Outcomes:

Upon completion of the course, the student will be able to

CO1: Understanding of how to write simple, but complete C programs.
Co2: Identification of suitable data types for operands and design of expressions having
right precedence.
COa3: Application of decision making and iterative features of C Programming language
effectively.
CO4: Design and development of problem specific data structures and accessing methods
to build large modular programs.
CO5: Development of C programs that is understandable, debuggable, maintainable and
more likely to work correctly in the first attempt.
SKILLS:
v' Identify suitable data types for an application.
v' Apply control statements for decision making problems.
v' Use multidimension array for matrix application.
v' Design a program to calculate average of a class.
v" Analyze the difference between static and dynamic memory allocation.

VFSTR UNIVERSITY 14
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Computer Programming m

UNIT - 1 L-9, T-3

INTRODUCTION TO C PROGRAMMING : Structure of C program- comments, processor statement, ACTIVITIES:

function header statement, variable declaration statement and executable statement; C character

set - constants, identifiers, operators, punctuations, keywords, modifiers, identifiers, variables, c 0 Implement

scopes, basic data types, type qualifiers, storage classes, reading and writing characters and formatted matrix

I/0. operations.
o Implement

UNIT - 2 L-9, T-3 malloc and

OPERATORS AND CONTROL STATEMENTS : Operators- assignment, arithmetic, relational, logical,

bitwise, ternary, address, indirection, size of, dot, arrow and parentheses operators; Expressions (0]
precedence of operators and associative rules; Control statements- category of statements, selection,
iteration, jump, label, expression and block.

UNIT - 3 L-9, T-3 g

FUNCTIONS AND ARRAYS : Function- declaration, prototype, definition, calling by value and call by
address, standard library functions and recursive functions; Array- declaration, initialization, reading,
writing, accessing and passing as a parameter to functions, 2D-arrays and multidimensional arrays.

UNIT - 4 L-9, T-3

STRINGS AND POINTERS : Strings- declaration, string library functions, array of strings and command
line arguments; Pointers- declaration, initializing pointers, multiple indirection, relationship between
arrays and pointers; Scaling up- array of arrays, array of pointers, pointer to a pointer, pointer to an
array; pointer to functions and dynamic memory allocation functions.

UNIT -5 L-9, T-3

STRUCTURES AND FILES : Structures - declaration, initialization and accessing, array of structures
and passing structures to functions, structure pointers, arrays and structures within structures, unions,
bit-fields, types and enumerations; Files - I/O and processing operations on text and binary files; Pre-
processor directives.

LABORATORY EXPERIMENTS

Course Outcomes:

Upon successful completion of this course, the student will be able to:

° write, compile and debug programs in C language.

o formulate problems and implement algorithms in C.

o choose programming components that efficiently solve computing problems in real-world.
LIST OF EXPERIMENTS Total hours: 30

1. Compute the factors of a number.

2. Compute the average of ‘n’ numbers.

3. Find whether a number is palindrome or not.

4. Find whether a number is a power of 2 or not.

5. Compute the factorial of a number.

6. Implement any kind of operation (+,-,*,/,%) using a switch case.

VFSTR UNIVERSITY 15
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Copy the
content of one
file into the
other.

Implement
string
manipulations

functions.



| Year | Semester m

7. Swap two values useing call by value and call by reference.
8. Using structure of arrays.
9. Find the reversal of a number.

10. Find the frequency of each number in the array.

11. Which takes 0’s and 1's as input and the array should consist of all Qs first and then 1's.
12.  Copy the first 10 words of a file into the other file.

13.  Count the number of words in a file.

14.  Create a structure which stores the student’s information in a class.

15. Reverse the contents of the array.

16.  Implement pointer of pointers.

17.  Give n" term of the Fibonacci number.

18. Find the factorial of a number using recursion.

19.  Find the number of vowels in a file.

20. Access the structure and union members.

TEXT BOOK:
1. A. Mittal, “Programming in C - A Practical Approach”, Pearson Education, India, 2015

REFERENCE BOOKS:

1. R. Thareja, “Introduction to C Programming”, 2" edition, Oxford University
Press India, 2015.

2. C. H. Schildt, “The Complete Reference”, 4" edition, Tata McGraw-Hill, 2000.

3. E. Balagurusamy, “Programming in ANSI C”, 4" edition, Tata McGraw-Hill, 2008.

VFSTR UNIVERSITY 16



s==klef] BASICS OF ENGINEERING
PRODUCTS

Hours Per Week :

L T P
3 - 2 4

Course Description and Objectives:

This course enables the students to understand the basics of civil, mechanical, electrical
and electronics systems and components used in day-to-day life. It deals with construction
materials, power generation principles and working of a few commonly used household
appliances. Besides, the student will be able to identify/appreciate various concepts, service
and maintainance of engineering products.

Course Outcomes:

Upon completion of the course, the student will be able to

CO1: Describe the working principle of Refrigeration and Air conditioning systems.
CO2: Gain awareness on choosing appropriate construction materials.

COs3: Operate and maintenance of basic electrical engineering appliances.

CO4: Analyze the different lighting sources and its features.

SKILLS:

Identify UPS requirements for a given load.

Provide a lighting scheme for specific working environment.

Design a composition of hHeating element for a particular application.
Troubleshoot issues relating to immersion heater and induction heater.

Provide an earthing for domestic outlet.

AN NN

Select, configure and maintain a few engineering appliances such as TV, radio,
telephone, mobile phone, wifi router, micro oven, PA system, etc.

VFSTR UNIVERSITY 17
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ACTIVITIES:

0 Trouble
shooting of
immersion
heater and
induction
heaters.

0 Disassemble
and Assemble
of Domestic
Appliances
such as Mixer
Grinder, Fan
etc.,

0 Provide
Earthing for
Domestic
Qutlet.

0 Design Electric
Wiring system
for a prototype
house.

0 Design UPS for
a defined load.

O Practice
assembly of a
FM radio.

0 Configure a
Wifi Router for
required
number of
users.

| Year | Semester m

UNIT -1 L-9

WORKING PRINCIPLE OF AC, REFRIGERATOR, PUMPS, IC ENGINES AND SCREW JACK:
Working principle of air-conditioner and refrigerator- components, assembly and disassembly, working
principle of centrifugal and reciprocating pumps; Types, parts and applications, working principle of
screw jack and its components; Working principle of IC engines- 2 stroke and 4 stroke.

UNIT - 2 L-10

BRICKS : General, qualities and classification of bricks; Tests for bricks; Size and weight of bricks;
Timber- definition, qualities of good timber, decay of timber and advantages of timber in construction.

CEMENTS : Types and composition of cement, setting of cement, tests for physical properties of
cement, and different grades of cement.

AGGREGATES : Classification of aggregates, source, size and shape of aggregates; Tests for
aggregates.

STEEL: Types of steel, physical properties and mechanical properties of steel. Simple layout design,
paints, tiles, fittings, ventilation, furniture and green house aspects.

UNIT - 3 L-8

ELECTRIC ENERGY SYSTEMS : Overview of power system structure; Conventional and non
conventional generations - types of turbines, generators, substations, towers, earthing procedure,
protection schemes, single phase and three phase systems.

Methods of electrical wiring systems - wiring procedure and calculations; Wiring methods.

Uninterruptible power supply (UPS)- components in UPS, its functionality and calculation of ratings
for UPS components to a specific load.

UNIT - 4 L-10

LIGHT : Light energy, evolution of light sources, working of incandescent, fluorescent, MV, SV and
LED lamps, comparison and applications.

HEAT : Heat energy, modes of heat transfer, resistance and induction heating, comparison and
applications.

MOTOR : Electric motors, classification, construction and working principles of motors used in domestic
applications, mixer grinder, ceiling and exhaust fan, hair dryer, washing machine, water pump, air
coolers, vacuum cleaner, computer cooling motor and electric bike.

UNIT -5 L-8

HOUSE HOLD ELECTRONIC APPLIANCES: Working principles of television, radio, remote control,
telephone, microwave oven, cell phone, PA system, induction stove, wifi router and DTH.
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LABORATORY EXPERIMENTS

LIST OF EXPERIMENTS Total hours: 30

Demonstration of Modelling / functioning / disassembly / assembly / fault rectification / understanding
of the following.

1.  Air-conditioners and Refrigerators

2. 2 Stroke and 4 Stroke Engines

3.  Reciprocating Pumps

4.  Power Screw Jack

5.  Size and Water absorption capacity of Bricks

6. Initial and final setting time of Cement

7.  Toughness value of coarse aggregates

8.  Bulking of Sand

9.  Earthing Schemes

10. Electric Wiring

11. UPS system

12. Immersion Heater, Induction Heater and Iron Box.

13. Ceiling Fan and Mixer.

14. Television

15 Radio

16. Remote Control

17. Telephone

18. Fax Machine

19. Mobile Phone

20. PA System

TEXT BOOKS:

1. M.S.Shetty, “Concrete Technology”, 1% edition, S.Chand and Co, 2005.

2. S. C. Rangwala, “Engineering Materials”, 36" edition., Charotar Publishing House, Anad,
2009.

3. Govindasamy, A. Ramesh et al, “Electrical engineering - Electrical machines and Appliances
Theory, 1 edition, Tamilnadu Textbook Corporation, 2010.

4. Janakaraj, A Sumathi et al, “Electrical engineering - Electrical machines and Appliances
Theory”, 1t edition, Tamilnadu Textbook Corporation, 2011.

5. M. Brain, “How Stuff Works”, 1% edition, John Wiley and Sons, 2001.

6. P. Kumar, “Basic Mechanical Engineering”, 1 edition, Pearson Publishers, 2013.
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eyl ENGLISH PROFICIENCY AND

COMMUNICATION SKILLS

Hours Per Week :

L T

0 -

Course Description and Objectives:

To equip students with functional English by exposing them to a wide range of language use
in different contexts and thereby encourage them to use the language comfortably in real life
situations. Students will strengthen their comprehension skills of listening and reading by
acquiring adequate vocabulary through perusing authentic materials gathered from news papers,
journals and other mass communication media.

Course Outcomes:

Upon completion of the course, the student will be able to

CO1:  Can understand routine information and factual articles in the news papers and
understand general instructions, notifications, announcements, monologues and
conversations. (Understand)

CO2:  Use functional English to speak and express themselves in everyday social contexts.
(Apply & Create)

CO3:  Applying sentence structures and word collocations to produce simple and accurate
sentences and create short compositions.

CO4:  Analyse complex reading and listening materials and draw inferences to evaluate
the intentions of the writers and speakers.

CO5:  Creating concise and precise communication by analysing the relevance of the
context and applying suitable formats.

SKILLS:

v' Use appropriate words in right order for effective sentence formation, and writing
short texts.

v' Read and extract information from different texts & draw inferences by
understanding elements like tone and transitional words.

v" Understand short and long spoken discourses through analysis of elements like
stress and intonation.

v" Articulate clearly thoughts and ideas on simple every day topics.
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English Proficiency and Communication Skills m

UNIT - 1 P-6
Functions : Introducing self/others; Expressing needs/feelings/opinions (SWOT Analysis)
Skill Focus:

Reading - Understanding factual information

Writing - Word order and sentence formation

Listening - Decoding for meaning following elements of stress, intonation and
accent

Speaking - Articulating syllables clearly, speaking fluently with correct
pronunciation

Vocabulary - Discerning to use right word for the given context

Grammar - Spellings, use of nouns, adjectives, verbs, prepositions in the
sentencestructure

Practice: Objective PET Units 1 - 6

UNIT - 2 P-6
Functions Defining and describing people, places, things and process.

Skill Focus:

Reading - Inferences from sentences and short messages — true/false
Writing - Rewording, sentence transformation and convincing
Listening - Understanding the short messages and conversations
Speaking - Role plays and short conversations

Vocabulary / Grammar — Use of adjectives/adverbs, comparatives and superlatives
Practice Objective PET Units 7 — 12

UNIT - 3 P-6
Functions Describing spatial and temporal relations; Giving directions/

instructions

Skill Focus :

Reading - Reading between the lines, inferences, true/false
Writing - Developing hints - Writing short messages/paragraphs
Listening - Searching for factual information - Gap filling
Speaking - Snap talks, JAM and elocution

Vocabulary / Grammar - Prepositions, phrasal verbs; PET word list

Practice: Objective PET Units 13 - 18

UNIT - 4 P-6

Functions Narrating, predicting, negotiating and planning

Skill Focus:

Reading - Reading for evaluation and appreciation, comprehension

Writing - Letters — e-mails — 7 C’s

Listening - Following long conversations/interviews

VESTR UNIVERSITY 21
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Speaking - Discussions, debate and descriptions

Vocabulary / Grammar - Modals, conditionals and verb forms (time and tense)

Practice: Objective PET Units 19 — 24

UNIT -5 P-6

Functions: Requesting, denying, suggesting and persuading

Skill Focus:

Reading - Understanding factual information

Writing - Short stories and explanatory paragraphs
Listening - Inferences from long speeches/conversations
Speaking - Announcements and presentations
Vocabulary / Grammar - Punctuation and cloze tests

Practice: Objective PET Units 25 — 30

TEXT BOOK:

1. L. Hashemi and B. Thomas, “Objective PET”, Student’'s Book with Answers, 2" edition,
Cambridge University Press, 2015.

REFERENCE BOOKS :
1. Cambridge Preliminary English Test Without Answers 8.

2. A. Capel and R. Nixon, “Introduction to PET”, Oxford University Press.
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s akeykls] ENGINEERING PHYSICS
LABORATORY

Hours Per Week :

L T P C
- - 3 2

Course Description and Objectives:

This lab is intended to make the students realize the theoretical concepts of physics having
hands on experience in conducting the following experiments.The students have to perform at
least 10 experiments from the list of experiments.

Course Outcomes:

Upon completion of the course, the student will be able to

CO1: Realize the concept of resonance by conducting the experiments of AC sonometer
and Melde’sexperiment.

CO2:  Acquire the knowledge on magnetic field theory and thermal conductivity by conducting
experiments,

COa3: Understand Magnetic field along the axis of a circular coil and thermal conductivity of
bad conductor through experiments.

CO4: Understand the concepts of light by conducting the experiments of determination of
wavelength,

CO5: Understand the numerical aperture of an optical fibre and also from VV—I characteristics
of Solar celland LED.

LIST OF EXPERIMENTS

1. Determination of velocity of ultrasonic waves in liquids.

2. Melde’s experiment - transverse and longitudinal modes.
3. Determination of wave length — Helium - Neon laser.

4. Determination of Planck’s constant.

5. Determination of Frequency of alternating current.

6. Field along the axis of a circular coil — Stewart and Gee’s apparatus.
7. Band gap of semiconductor.

8.  Hall coefficient.

9.  Thermal conductivity of bad conductor - Lee’s method.
10. Optical Fibre — Determination of numerical aperture.

11. Solar Cell — efficiency.

12. Study of V — | characteristics of LED.

13. Seebeck effect.

REFERENCE BOOKS :

1. Jayaraman, “Engineering Physics Laboratory manual”, 1%t edition, Pearson Education, 2014.

2. Engineering Physics Laboratory Manual — Department of Physics, VFSTR University, 2016.

VFSTR UNIVERSITY
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(GaN¥IS] BASIC MATHEMATICS -l

Course Description and Objectives:

This course offers basic concepts on matrices, system of equations, differential equations of
firstand higher order. Further, numerical methods to solve differential equations are introduced.

The objective of the course is to provide the knowledge on the properties of matrices and
solving system of equations using matrices. It is also aimed to offer various methods (analytical
as well as numerical) to solve first and second order ordinary differential equations.
Course Outcomes:

Upon completion of the course, the student will be able to

CO1: Understanding the algebra of matrices, rank of matrix.

CO2:  Apply various methods to solve system of linear equations.

COs3: Solve ordinary differential equationsof first and second order.

CO4:  Apply numerical methods to solve integrals and ordinary differential equations.

CO5:  Use software tools to obtain and verify the solutions.

SKILLS:

v' Compare the inverse of matrix.
v' Solve given system of linear equations.

v" Solve given differential equations.
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Basic Mathematics- || m

UNIT -1 L-9, T-3

MATRICES: Definition, types of matrices, algebra of matrices, determinant, minor, cofactor, adjoint,
and inverse of a matrix; Elementary row operations, inverse by row operations, rank, determination
of rank using Echelon form and normal form.

UNIT -2 L-9, T-3

SYSTEM OF EQUATIONS: System of linear equations, consistency of system of equations, solution
by Cramer's rule, matrix inversion method, Gauss-Jordan method and Gauss elimination method.

UNIT -3 L-9, T-3

FIRST ORDER ORDINARY DIFFERENTIAL: Introduction, variable separable, linear equations,
Bernoulli equation, homogenous equations and non-homogenous equations.

UNIT - 4 L-9, T-3

SECOND ORDER ORDINARY DIFFERENTIAL EQUATIONS : Linear differential equations of second
order with constant coefficients with RHS of type €%, sin ax, cos ax, X".

UNIT -5 L-9, T-3

NUMERICAL METHODS - II: Numerical integration by trapezoidal rule and Simpson's rules; Numerical
solutions to Differential equations - Euler's method and Runga-Kutte method.

LABORATORY EXPERIMENTS

LIST OF EXPERIMENTS Total hours: 30

Matrix algebra.

Rank of a matrix.

System of equations (Direct method).

System of equations (Cramer's rule).

System of equations (Matrix inversion method).
Solutions of first order ODE.

Trapezoidal rule.

Simpson's one-third rule.

© ® N o 0~ 0 N Bk

Simpson's three-eight rule.

[EnY
©

Euler's method.

11. RK Method.

Text BOOKS :

1. H. K. Dass and Er. R. Verma, “Higher Engineering Mathematics”, S. Chand and Co., 3
edition, 2014.

2. B. S. Grawel, “Engineering Mathematics”, Khanna Publishers, 44" edition, 2014.

Reference BookS :
1. K. S. Rao, “Numerical Methods”, 3 edition, PHI Publishers, 2007.

2. R. Pratap, “Getting started with MatLab”, Oxford University Publication, 2009.
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(G N¥d ENGINEERING CHEMISTRY

Hours Per Week :

L T

p

3 -

- 3

Course Description and Objectives:

This course aims to develop fundamental knowledge on new engineering materials and
their significance in science and engineering applications. In addition, characterization of
materials using basic and advanced experimental techniques is also offered. Besides,
analysis of water sample and treatment method for domestic, commercial and industrial
applications are also covered.

Course Outcomes:

Upon completion of the course, the student will be able to

CO1l:  Analyze the quality of the water and design a suitable water purification mechanism.
CO2:  Apply the principle of electrochemistry for designing various batteries and fuel cells.
CO3:  Analyze various factors effecting corrosion and apply proper corrosion control and
prevention methods.
CO4: Familiarize the preparation, properties and applications of various polymers.
CO5:  Apply the electromagnetic radiation to the spectroscopic methods for the analysis of
engineering materials.
SKILLS:
v' Analyse the total hardness of water sample.
v" Understand the basic principles involved in various batteries.
v" Understand the mechanisms of corrosion and various controlling methods.
v' Synthesize various polymers.
v

Identify the functional groups present in chemical compounds using Infrared and
Ultraviolet instruments.
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Engineering Chemistry m

UNIT -1 L-9

WATER TECHNOLOGY : Introduction, WHO, BIS standards of water; Hardness of water-
determination of hardness by EDTA (numerical problems), disadvantages of hard water, scales
and sludges, caustic embrittlement, boiler corrosion, priming and foaming; Softening methods - zeolite
process, ion exchange process; Desalination of brackish water- reverse osmosis and electrodialysis.

UNIT - 2 L-9

ELECTRO CHEMISTRY: Electrode potential; Electrochemical series; Nernst equation; Reference
electrodes - Calomel and standard hydrogen electrode, ion selective electrode and glass electrode;
Determination of pH by pH meter, primary cell and secondary cell (lead-acid storage cell and lithium
ion battery); Fuel cell - hydrogen oxygen and methanol oxygen.

UNIT -3 L-9

SCIENCE OF CORROSION : Introduction, dry corrosion, wet corrosion and mechanisms of wet
corrosion; Bimetallic corrosion - concentration cell corrosion; Factors influencing the rate of corrosion;
Corrosion control methods - cathodic protection, electroplating, electrolessplating and corrosion
inhibitors.

UNIT - 4 L-9

POLYMERS: Introduction; Types of polymerization - preparation, properties and applications of
polyethylene, PVC, teflon, bakelite, urea, formaldehyde and silicones; Rubber — vulcanization;
Synthetic rubbers - buna-S, buna-N and neoprene; Introduction to conducting polymers - poly
thiophene.

UNIT -5 L-9

INSTRUMENTAL TECHNIQUES: Interaction of radiation with matter, UV - Visible Spectroscopy, Beer
- Lambert’s law, qualitative and quantitative analysis; Block diagram of UV-Visible spectrophotometer;
IR Spectroscopy - types of vibrations and block diagram of IR spectrophotometer.

TEXT BOOKS :

1. P.C Jain and M. Jain, “Engineering Chemistry”, 17" edition, Dhanpat Rai Publications,
2010.

2. S.Chavala, “AText book of Engineering Chemistry Engineering Materials and Applications”,
34 edition, Dhanpat Rai Publications, 2015.

REFERENCE BOOKS:

1. K.S. Maheswaramma and M. Chugh, “Engineering Chemistry”, 1%t edition, Pearson
publication, 2015.

2. M.R. Senapati, “Advanced Engineering Chemistry”, 2" edition, Lakshmi Publications, 2006.

3. H. W. Wilard and DeMerit, “Instrumental methods of Analysis”, 7" edition, CBS
Publications,1986.

4.  G.Rajand C. Anand, “Instrumental Methods of Analysis”, 5" edition, Himalaya Publications,
2007.

5. J.D. Bares, M.Thomas, B. S. Sankar, J.Mendham and R.C Denney, “Vogel’'s Text book of
Qualitative Chemical Analysis”, 6™ edition, Pearson Publications, 2009.

6. Dr.S. Rattan, “Experiments in Applied Chemistry”, S.K. Kataria and Sons
Publications, 2008.
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IGIVI=M(0l ENGINEERING GRAPHICS

Hours Per Week :

T

Course Description and Objectives:

The main aim of this course is to familiarize the students with the conventional concepts of
engineering drawing and computer aided applications in various fields. Engineering graphics
is an “International language of Engineers”. It is the most effective method of communicating
technical ideas in 2D and 3D format.

Course Outcomes:

Upon completion of the course, the student will be able to

CO1: Communicate the ideas and thoughts to other in the form of pictures.
CO2: Develop the drawing skills while drawing engineering objects
COa3: Implement the concept of quadrant system in drawing practice.
CO4: Construct different engineering objects using drawing tools.
CO5: Sketch simple objects and their pictorial views using Auto CAD.
SKILLS:
v' Draw free hand sketches, layouts, circuit diagrams, plan and elevations.
v' Draw geometrical objects like polygons, solids of different types.
v' Visualize the objects in real time situations.
v' Develop 3D views (isometric views).

VFSTR UNIVERSITY
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Engineering Graphics m

UNIT -1 L-3, P-10

INTRODUCTION TO ENGINEERING DRAWING: Introduction to engineering drawing- types of lines,
lettering, dimensioning, construction of polygon and conics (ellipse, parabola and hyperbola by general
method) and ellipse by oblong method.

UNIT -2 L-3, P-8

ORTHOGRAPHIC PROJECTIONS: Principle of projection-planes of projections, projections of points,
projection of straight lines; Inclined to one plane and both the planes; Projections of planes; Simple
planes; Planes inclined to one reference planes.

UNIT -3 L-3, P-8

PROJECTIONS OF SOLIDS: Projections of prisms, pyramids, cylinders, cones and solid axis inclined
to one plane.

UNIT - 4 L-3, P-10
AUTOCAD: Introduction to AutoCAD

ISOMETRIC VIEWS: Isometric drawing of simple objects; Isometric view of prisms; Pyramids; Cone
and cylinder; Simple orthographic views into isometric views through AutoCAD.

UNIT -5 L-3, P-9

ORTHOGRAPHIC VIEWS: Conversion of pictorial views into orthographic views through AutoCAD.

TEXT BOOKS :
1. N.D.Bhatt, “Engineering Drawing”, 53 edition, Charotar Publication, 2014.

2. B.Agrawal and C.M.Agrawal, “Engineering Drawing” , 2" edition, Tata McGraw Hill, 2014.

REFERENCE BOOKS :
1.  J. Hole, “Engineering Drawing”, 2" edition, Tata McGraw Hill, 2008.

2. K.L. Narayana, “Engineering drawing”, 2™ edition, Scitech Publications, 2008.
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.~ ==ty BASICS OF ELECTRICAL AND
ELECTRONICS ENGINEERING

Hours Per Week :

L T P
3 - 2 4

Course Description and Objectives:

This course provides an in-sight into the functioning of basic electrical components like
resistor, inductor and capacitor. It deals with the constructional and operational details of
both DC and AC machines. It also deals with the basic electronic components like P-N
junction Diode, Zener diode, transistor and their characteristics.

Course Outcomes:

Upon completion of the course, the student will be able to

CO1:  Analyse the resistive circuits and solution of resistive circuits with independent
sources.

CO2:  Solve the AC (single and three phases) and DC circuits using different methods.
COa3: Familiarize the concepts of electro magnetism and it's applications.
CO4: Explain the types of electrical equipment, machines and its applications.

CO5:  Acquire the knowledge about the characteristics and working principles of
semiconductor diodes, Bipolar Junction Transistor.

SKILLS:

v' Distinguish between linear and nonlinear elements by looking at VI characteristics.

Develop a simple loop generator.

v' Design a voltage regulator using Zener diode.
v' Design a half wave rectifier using PN junction diode.
v' Design a full wave rectifier using PN junction diodes.
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Basics of Electrical and Electronics Engineering m

UNIT -1 L-9

FUNDAMENTALS OF DC CIRCUITS: Circuit Concepts; Concepts of network- active and passive
elements, voltage and current sources, concept of linearity and linear network, unilateral and bilateral
elements, R, L and C as linear elements; Ohm'’s Law; Kirchhoff's Laws; Application to simple series,
parallel circuits, mesh and nodal analysis of simple resistive circuits (simple numerical problems).

UNIT - 2 L-9

FUNDAMENTALS OF AC CIRCUITS: Generation of AC voltage - frequency, average value, RMS
value, form factor, peak factor for sinusoidal only; Phasor representation of alternating quantities;
Analysis of simple series and parallel AC circuits (simple numerical problems).

BALANCED THREE PHASE SYSTEMS: Relation between phase and line quantities of voltages and
currents in star and delta connected systems (elementary treatment only).

UNIT - 3 L-9

FUNDAMENTALS OF ELECTROMAGNETISM: Concepts of magneto motive force, reluctance, flux
and flux density, concept of self Inductance and mutual Inductance, coefficient of coupling (only
elementary treatment and simple numerical problems).

TRANSFORMERS: Principle of operation of single phase transformer, constructional features, EMF
equation (simple numerical problems).

UNIT - 4 L-9

DC MACHINES: Constructional details of a DC machine, DC generator, principle of operation; EMF
equation, types of DC generators (simple numerical problems).

DC motor- principle of operation, torque equation, types of DC motors (simple numerical problems)

AC MACHINES: Principle of operation of three phase induction motors, slip ring and squirrel cage
motors, torque equation, constructional details of synchronous machine.

UNIT -5 L-9

SEMICONDUCTOR DEVICES: Classification of solids based on energy band theory; Intrinsic and
extrinsic semiconductors, P-type and N-type semiconductors, P-N junction diode and its characteristics;
Half and full wave rectifiers; Zener diode and its characteristics; Voltage regulator; Bi polar junction
transistor, operation, types and applications.

LABORATORY EXPERIMENTS

LIST OF EXPERIMENTS Total hours: 30
1.  Verification of Ohm'’s law.

2. Verification of Kirchhoff's current law.

3. Verification of Kirchhoff's voltage law.

4. Measurement of energy in single phase resistive load circuit.

5. Measurement of Power in single phase resistive load circuit.

6.  Transformation ratio of a single phase transformer at different loads.

7.  Verification of PN junction diode characteristics under both forward and reverse bias.
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8. Verification of Zener diode characteristics under both forward and reverse bias.
9. Implementation of half wave rectifier without filter.

10. Implementation of full wave rectifier without filter.

TEXT BOOKS:

1. V.K. Mehta, “Principles of Electrical Engineering and Electronics”, 3" edition, S. Chand
Publications, New Delhi, 2010.

2. D.P. Kothari, “Basic Electrical and Electronics Engineering”, 1%t edition, TMH, New Delhi,

2014.

REFERENCE BOOKS:
1. Millman and Halkias, “Integrated Electronics”, McGraw Hill, 1979.
2. A.K. Thereja and B.L. Thereja, “Electrical Technology”, Vol- I, S. Chand Publications, 2007.
3. U. Bakshi and A. Bakshi, “Basic Electrical Engineering”, 1stedition, Technical Publications,

Pune, 2005.

WEB LINKS:
1.  http://Inptel.ac.in/courses/108108076/

2. https://books.google.co.in/books/about
Basic_Electrical_Engineering.html?id=xN8gZFRkLpYC
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syl ENGINEERING CHEMISTRY
LABORATORY

Hours Per Week :

L T P C
- - 3 2

Course Description and Objectives:

This course is aimed at enlightening the importance of theoretical concepts of chemistry and
experimental techniques for characterization of materials.

Course Outcomes:

Upon completion of the course, the student will be able to

CO1l:  Analyse the quality of the water by volumetric methods.

CO2:  Apply the principle of electrochemistry to determine the relative strength of oxidizing/
reducing agents for the sample analysis.

CO3:  Analyse various factors effecting the rate of corrosion by using weight loss method
CO4: Synthesize and analyse various polymers useful for engineering applications.

CO5: Apply instrumentation methods for chemical analysis.

LIST OF EXPERIMENTS
1. Determination of total alkalinity of water.
Estimation of total hardness of water.
Find the percentage of available chlorine in bleaching powder.
Estimation of Fe (1) by dichrometry method.
Preparation of phenol - formaldehyde resin.
Synthesis of urea- formaldehyde resin.
Estimation of concentration of acid by pH metry.

Determination of strength of acid by conductometry.

© o N o O pr wD

Measurement of Mn*” by colorimetry.

=
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Determination of concentration of a salt by ion exchange method.

[
=

Find the concentration of Mn*” and Cr*¢ by UV-visible spectrophotometry.

=
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Find the rate of corrosion by weight loss method.

TEXT BOOKS :

1. J.Mendham, R.C.Denney, J.D. Bares, M.Thomas and B.S. Sankar, “Vogel's Text book of
qualitative Chemical Analysis”, Volume |, Pearson Publications, 2009.

2. Dr. S. Rattan, “Experiments in Applied Chemistry”, S.K. Kataria and Sons Publications, 2008.
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saaieyiele] ENVIRONMENTAL SCIENCE

AND TECHNOLOGY

Hours Per Week :

T

P Cc

- 2

Course Description and Objectives:

Environmental science and technology offers technological aspects of environmental science
and in maintaining environmental integrity in relation to human development. It helps every
engineer to plan appropriate strategies for addressing environmental issues and also contribute
to the development of innovative technologies for solving such issues. It produces professionals
who will ensure sustainable development of the nation in general and environmental in particular.

Course Outcomes:

Upon completion of the course, the student will be able to

CO1: Observation and integration of diverse information from variable sources outside of
the classroom and helps students to think critically, creatively, resourcefully, and
strategically, including identifying steps needed to reach goals, manage projects,
evaluate progress, and adapt approaches, developing both self reliance, and civic
mindedness

CO2: Collaborating across diverse disciplines and practices to identify and create solutions
that conserve and help manage biodiversity for the long term

CO3:  Analyze the sources of pollutants and their effects on atmosphere and Adapting eco-
friendly technologies and maintain hygienic conditions

CO4: Identify the evidence of Global warming, Ozone depletion and acid rain

CO5:  Recognize safe receiving storing and handling of raw and prepared food and maintain
hygienic conditions.

SKILLS:

v' Understand structural relationships, abstract models, symbolic languages and
deductive reasoning.

v' Gain perspectives to adrress the challenges, improvise and devise solutions.
Identify solutions to environment and development issues, using planning, analysis,
modeling, and new approaches.

v' Acquire fieldwork techniques to study, observe and prepare documents, charts, PPTs,
Models etc.

v' Understand how natural resources should be used judiciously, to protect biodiversity

and maintain ecosystem.
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Environmental Science and Technology m

UNIT -1 L-6

NATURAL RESOURCES : Environmental Studies- definition, scope and its importance; Need for
public awareness, natural resources, forest resources and deforestation; Water resources - properties
and conflicts; Mineral resources - extraction and impacts; Food resources - modern agriculture
methods, fertilizer-pesticide problems, water logging and salinity; Energy resources - renewable and
non-renewable energy resources, harness technology, solar energy technologies; Land resources -
land degradation, soil erosion; Role of an individual in conservation of natural resources.

UNIT - 2 L-6

ECOSYSTEMS AND BIODIVERSITY : Ecosystem - concept, structure and functions of an ecosystem;
Food chains, food webs, ecological pyramids, energy flow, energy regulation and succession;
Biogeochemical cycles; Aquatic ecosystems; Biodiversity - introduction, bio-geographical classification,
values of biodiversity, biodiversity at global, national and local levels, hot-spots of biodiversity, threats
to biodiversity, endangered and endemic species of India and conservation of biodiversity.

UNIT - 3 L-6

WASTE MANAGEMENT AND GREEN TECHNOLOGY : Solid waste management - causes, effects
and control measures of municipal and industrial wastes; Pollution - air, water, thermal, soil and
noise pollutions; Role of an individual in prevention of pollution; Remote sensing / GIS - introduction,
definitions, applications of the remote sensing; Innovative practices-objectives, innovative practices
in agriculture, forest-community and bio-villages; Green technology for sustainable development, life
cycle assessment and its concept.

UNIT - 4 L-6

SOCIAL ISSUES AND EIA : Sustainable development, water conservation, cloud seeding, rainwater
harvesting methods, watershed management, global warming, acid rain, ozone layer depletion;
Environmental legislation; wildlife protection act, water act, forest conservation act, air act,
environmental protection act; Environmental impact assssment (EIA) - introduction, definition of EIA
and EIS, scope and objectives, importance of EIAin proposed projects/industry/developmental activity.
UNIT -5 L-6

ENVIRONMENTAL SANITATION : Food sanitation - food and drugs act, food preservations, milk
sanitation, tests for milk, pasteurization of the milk; Water, air, soil and food borne diseases;
Maintenance of sanitary and hygienic conditions; Role of youth in the development; Promoting activities
-youth as initiators and activities; Field work/environmental visit - visit to a local area to document
environmental assets river/ forest/grassland/hill/mountain; Study of local environment - common plants,
insects, birds; Study of simple ecosystems - pond, river, hill slopes etc., Visit to industries/water
treatment plants/effluent treatment plants.

TEXT BOOKS:
1. A. Kaushik and C.P. Kaushik, “Perspectives in Environmental Studies”, 5"" edition, 2016.
2. B. Joseph, “Environmental studies”, 2" edition, McGraw Hill Education, 2015.
REFERENCE BOOKS:
1. Dr. M. Chandrasekhar, “A Text book of Environmental Studies”, HI-TECH publications, 2006.

2. Dr. M. Anji Reddy, “A Text book of environmental science and Technology”, B S Publications,
2008.

Dr. K. Mukkanti, “A Text book of Environmental Studies”, S.Chand and Company Ltd, 2009.
EHILRS and ST, “Text book of Municipal and Rural Sanitation”, M.S Hill, 1998.
C. S. Rao, “Environmental Pollution Control Engineering”, New Age International Ltd, 2001.

Dr. M. Anji Reddy, “Introduction to Remote Sensing”, B S Publications, 2004.
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K. Joseph and R.Nagendram, “Essentials of environmental studies”, Pearson
Education Pt Ltd, Delhi, 2007. Education Pt Ltd, Delhi, 2007.
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ACTIVITIES:
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Painting
contests on
environmental
issues and
themes.

Models of
energy
resources,
Pollution and
Solid Waste
Management-
3R strategy.

Quiz
competition.

Essay writing
competition.

Skit, JAM and
debate.

Field work and
documentation.

Assignments.
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iG=amled BIOPRODUCTS AND

BIOENTREPRENEURSHIP

Hours Per Week :

P

-1 a

Course Description and Objectives:

The course offers knowledge on various bio-products and their marketing. The objective of
the course is to create awareness on a wide array of biologically derived products. In addition,
it also encourages students to explore entrepreneurship in the arena of bioproducts.

Course Outcomes:
Upon completion of the course, the student will be able to

CO1: Understand the importance of wide range Bio-products from renewable biological
resources.
CO2:  Apply the knowledge for development of new Bio-products for food, nutraceuticals,
and pharmaceuticals.
COa: Develop new methods for the production of Bio-products.
CO4:  Analyze and perceive green entrepreneurship and awareness on start-ups.
COEb: Design small scale industry setup.
SKILLS:
v" Evaluate the scope for bioentrepreneurship.
v' Recycle and reuse biowaste.
v" Design small scale industry setup.
v' Analyze bioproducts market trend.
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Bioproducts and Bioentrepreneurship m

UNIT -1 L-9, T-3

INTRODUCTION TO BIOPRODUCTS: Definition of bioproducts; Categories of bioproducts; ACTIVITIES:
Importance of bioproducts; Bioproducts industry - strategies and action plans, global trends and

current situation; Bioproducts used for decoration; Biofertilisers; Examples of clonal propagation 0 Models on

of plants; Socio-economic and environmental impact of bioproducts. renewable
energy-
biomass,
UNIT -2 L-9, T-3 biofuels,
ENERGY RELATED BIOPRODUCTS: Liquid fuels - ethanol and biodiesel; Carbon neutrality; biogas.
Conversion mechanisms; Solid biomass for combustion to generate heat and power; Gaseous o Prepare

fuel such as biogas; Renewable energy opportunities for Indian entrepreneurs. vermicompost.

o Case studies
on green

BIOMATERIALS: Bioplastics from plant oils and sugars; Biofoams and biorubber from plant oils entrepreneurship.

and latex; Biocomposites manufactured from agricultural (e.g., hemp, flax, kenaf) and forestry;

Biofibres.

UNIT - 3 L-9, T-3

UNIT - 4 L-9, T-3

BIOCHEMICALS: Industrial - basic and specific chemicals, resins, lubricants and solvents;
Pharmaceuticals - examples of monoclonal therapeutic antibodies, interleukins, enzymes
(therapeutic and detergent), hormones and vaccines; Antibiotics; Omega 3 fatty acids; Biocosmetics
- soaps, body creams and lotions; Biorepellents - case study; Trichoderma.

UNIT -5 L-9, T-3

ENTREPRENEURSHIP RELATED TO BIOPRODUCTS: Entrepreneurship ecosystem and
bioeconomy; Perception and analysis of green entrepreneurship ecosystem by its stakeholders;
Green entrepreneurship - case studies; Bioproducts manufacturers and suppliers in India.

TEXT BOOKS :

1. N.T. Dunford, “Food and industrial bioproducts and bioprocessing”, Wiley-Blackwell
publishers, 2012.

2. J.C. Philp and K.C. Pavanan, “Perspectives- bio-based production in a bioeconomy”,
Asian Biotechnology and Development Review, Vol. 15, No.2, pp 81-88, 2012.

Reference Books :

1. J. W. Lee, "Advanced Biofuels and Bioproducts", Springer New York, 2013.

2. C.T. Houand J.F. Shaw, "Biocatalysis and Bioenergy", Wiley publishers, 2008.
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IGVI=xeE] \WORKSHOP PRACTICE

Hours Per Week :

L

T

Course Description and Objectives:

This course is aimed to impart knowledge and provide hands-on experience in Carpentry,
Fitting, Tinsmithy, Blacksmithy and House wiring. In addition it also provides knowledge on
various manufacturing processes such as Foundary, Welding, Machine Shops and CNC
Machines.

Course Outcomes:

Upon completion of the course, the student will be able to

CO1: Identify various tools connected to the trades such as Carpentry, Fitting, Tinsmithy,
Blacksmithy and House wiring.
CO2: Fabrication of wooden joints and understanding joining of metals.
COs3: Make metal joints and sheet metal work.
CO4:  Understand various advance machine tools and its components; make metal tools
like knives, needles, swords, arrows etc.
CO5: Develop methodology as per specifications of the product.
SKILLS:
v Prepare wooden and metal furniture.
v' Electrical wiring and power supply in residences.
v' Make funnels, trays, locker, steel almirahs, etc.
v' Fabrication of various agriculture tools, hooks, axes, axels, rims, etc.
v" CNC machines and various machining operations and processes.
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Workshop Practice m

EXERCISES IN THE FOLLOWING TRADES :
1. Carpentry.

2. Fitting.

3. Tin Smithy and Black Smithy.

4.  House Wiring.

5.  Foundry and Welding (Demonstration).

6. Machine shop and CNC (Demonstration).

Note: In each trade, the student has to perform at least two jobs.

TEXT BOOKS :

1. S.K. Hazra Choudhury, “Elements of workshop Technology”, 11" edition, Media Promoters,
1997.

2. Gopal, T.V,, Kumar, T., and Murali, G., “Afirst course on workshop practice: Theory, Practice
and Work Book”, Suma Publications, Chennai, 2005.

3. Venkatachalapathy, V. S., “First year Engineering Workshop Practice”, Ramalinga
Publications, Madurai, 1999.
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ACTIVITIES:

o To make

wooden joints
like Mortise and
Tenon joint,
T-lap Joint
which are used
to prepare a
wooden
furniture.

To prepare
metal joints and
metal sheet
products like
V-Joint and
trays by using
mild steel flats
and Galvonised
iron sheets.

Trials on
electrical circuit
connections.






B.Tech.

BIOTECHNOLOGY

| SEMESTER

Il SEMESTER

16HS202 Probability and Statistics

16MS201 Management Science

16BT201 Biochemistry

16BT202 Cell Biology

16BT203 Microbiology

16BT204 Process Engineering Principles
Employability and Life Skills Elective

16BT205 Genetics

16BT206 Heat and Mass Transfer

16BT207 Instrumental Methods of Biological Analysis

16BT208 Molecular Biology

16EL102 Soft Skills Laboratory

Department Elective

Department / Open Elective

Employability and Life Skills Elective

COURSE CONTENTS
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IGgRY{yd PROBABILITY AND STATISTICS

Hours Per Week :

p

- | 4

CO1:
CO2:
COa:
CO4:

CO5:

Course Description and Objectives:

This course deals with descriptive statistics, correlation, regression, and their applications,
probability, theoritical distributions and testing of hypothesis. The objective of this course is to
enable the student to understand and apply statitical techniques, curve fitting, correlation and
regression, probability and also to make the student familiar with discrete, continuous
distributions and testing of hypothesis.

Course Outcomes:

Upon completion of the course, the student will be able to

Determine values of various measures of central Tendencies.
Learning the concept of curve fitting process and apply it in correlation and regression.
Apply the concept of random variable in probability theory.

Learning and apply various probability distributions and their properties to a given
situation.

Analyze a given hypothesis for acceptance or rejection.
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UNIT -1 L-12

DESCRIPTIVE STATISTICS: Basic definitions, frequencies, graphical representation, histogram,
Ogive curves; Measures of central tendency - arithmetic mean, median, mode, mean deviation and
standard deviation; Symmetry and skewness, Karl Pearson’s coefficient of skewness.

UNIT - 2 L-12

CURVE FITTING, CORRELATION AND REGRESSION: Least squares method, curve fitting (straight
line and parabola only), covariance, correlation, types, Pearson’s coefficient of correlation, rank
correlation, Spearman’s rank correlation, regression and regression lines.

UNIT -3 L-12

PROBABILITY: Introduction, definition (classical and axiomatic approach), addition theorem,
conditional probability, multiplication theorem, total probability, Bayes theorem.

UNIT - 4 L-12

DISTRIBUTIONS: Random variables, discrete and continuous variables, introduction to distributions.

BINOMIAL DISTRIBUTION: Definition, mean and standard deviation, recurrence relation, applications,
fitting of binomial distribution.

POISSON DISTRIBUTION: Definition, mean and standard deviation, recurrence relation, Poisson
distribution is an approximation of binomial distribution, applications, fitting of Poisson distribution.

NORMAL DISTRIBUTION: Definition, normal curve, mean and standard deviation, median, mode,
normal distribution applications.

UNIT -5 L-12

TESTING OF HYPOTHESIS: Population and sampling, parameters and statistics, types of sampling;
Test of hypothesis and test of significance - null hypothesis, errors, level of significance, confidence
limits, testing large samples, sample distribution of proportion, t-distribution for small sample, difference
between means of small sample; Chi square test for goodness of fit, chi-square test for test of
independence.

TEXT BOOKS:

1. Miller and Freund, “Probability and Statistics for Engineers”, 8" edition, Pearson publishers,
2013.

2. H. K. Dass and Er. R. Verma, “Higher Engineering Mathematics”, S. Chand and Co.,
3" revised edition, 2014.

REFERENCE BOOK:

1. S.C. Gupta and V.K. Kapoor, “Fundamentals of Mathematical Statistics”, S.Chand and Co.,
New Delhi, 2005.
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(Syiell MANAGEMENT SCIENCE

Hours Per Week :

T| P

- 3

Course Description and Objectives:

This course offers the framework for improving managerial skills and leadership qualities.
The objective of the course is to provide skills related to making decisions, organization
structure, production operations, marketing, human resource management, product

management and other management strategies.

Course Outcomes:

Upon completion of the course, the student will be able to

CO1:  Understand the economic principles and nature and scope of Managerial Economics
and its role of economic environment in managerial decision making.

CO2: Estimate future demand for the product using survey and stastical methods.

CO3:  Examine the factors affecting the demand for the product.

CO4: Differentiate long-run and short-run production function.

CO5: Interpret companies financial position using Break-Even-Analysis and cost output
Relationship.

CO6: Design Competitive strategies like pricing, product differentiation etc. and marketing
according to the market structure.

SKILLS:

v

Improve productivity and marketing through production, sales and time management
techniques.

Create better ambience in the shop floor using better interpersonal relationship.
Conduct / organise meetings, seminars and conferences in a professional manner.

Effective managment of human resources.
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ACTIVITIES:

(o]

Identify various
operational
functions of
management
using case
studies.

Analyze and
improve
marketing
strategies.

Estimate
human
resources
requirement
and understand
the
interpersonal
relationships in
industries.

Il Year | Semester m

UNIT -1 L-9

INTRODUCTION TO MANAGEMENT: Concepts of management and organization; Nature, importance
and functions of management; Systems approach to management; Taylor’s scientific management
theory, Fayol's principles of management, Mayo’s Hawthorne experiments, Maslow’s Theory of human
needs, Douglas McGregor’s theory X and theory Y, Herzberg's two-factor theory of motivation,
leadership styles; Social responsibilities of management.

UNIT - 2 L-9

OPERATIONS MANAGEMENT: Principles and types of plant layout; Methods of production (job,
batch and mass production); Work study - basic procedure involved in method study and work
measurement.

UNIT - 3 L-9

MATERIALS MANAGEMENT AND STATISTICAL QUALITY CONTROL: Objectives, need for
inventory control, EOQ, ABC analysis, purchase procedure, stores management and stores records;
Statistical quality control - control charts for variables and attributes (simple problems), acceptance
sampling.

UNIT - 4 L-9

HUMAN RESOURCES MANAGEMENT (HRM): Concepts of HRM, basic functions of HR manager;
Manpower planning, recruitment, selection, training and development, placement, wage and salary,
administration, promotion, transfer, separation, performance appraisal, grievance handling and welfare
administration, job evaluation and merit rating.

UNIT -5 L-9

MARKETING MANAGEMENT: Evolution of marketing, functions of marketing selling Vs marketing;
4 Ps of marketing — product mix, product life cycle, place mix, channels of distribution; Price mix —
pricing methods, promotion mix and tools of promaotions.

TEXT BOOKS :

1. P. V. Kumar, N. A. Rao and A. Chnalill, “Introduction to Management Science”, Cengage
Learning India, 2012.

2. Stoner, Freeman and Gilbert, “Management”, 6" edition, Pearson Education, New Delhi,

2004.

REFERENCE BOOKS :
1. K. Philip and K. K. Lane, “Marketing Mangement” 12" edition, PHI, 2005.

2. Koontz and Weihrich, “Essentials of Management”, 6" edition, TMH, 2005.
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(G130} BIOCHEMISTRY

Hours Per Week :

T

Course Description and Objectives:

This course provides various chemical processes associated with living cell machinery. In
addition, it offers a clear-cut idea about various molecular mechanisms, metabolic pathways
and biochemical processes regulating the production of energy for the functioning of cells. The
objective of this course is to familiarize students on the complex structures of biomolecules,

their synthesis, interaction and metabolism.

Course Outcomes:

Upon completion of the course, the student will be able to

CO1l: Understand the structure and functions of biomolecules.
CO2: Interpret biochemical pathways for carbohydrates and their bioenergetics.
CO3:  Classify structures of amino acids, protein and their metabolism.
CO4:  Evaluate the role of fatty acid synthesis and their metabolism.
CO5:  Depict the intermediary metabolism of biomolecules.
CO6:  Carry out qualitative and quantitate analysis of macromolecules.
SKILLS:

v~ Identify biomolecules by colorimetric and biochemical assays.

v" Quantify macromolecules using UV-VIS Spectrophotometer.

v" Proficiency in paper, thin layer and gel chromatographic techniques.

v" Operation of HPLC.
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ACTIVITIES:

@ Analyze bio-

molecules in
food samples.

Estimate
macromolecules
in biological
fluids.

Model
exercises on
building
structures of
macromolecules.

Il Year | Semester m

UNIT - 1 L-9
CARBOHYDRATES: Structure and properties of mono-, di-, oligo- and polysaccharides, complex
carbohydrates; Confirmation of pyranose and furanose ring, glycosidic bond; Structure and function
of glycogen, starch, dextran, cellulose, glycoproteins, glycosaminoglycans and lectins.

UNIT - 2 L-9
BIOENERGETICS AND METABOLISM OF CARBOHYDRATE: Aerobic and anaerobic respiration-
glycolysis, glucogenesis, glycogenolysis and gluconeogenesis; Entner—-Doudoroff (ED) pathway;
Pentose phosphate shunt and TCA cycle.

UNIT - 3 L-9
METABOLISM OF AMINO ACIDS: Amino acids - classifications, physico-chemical properties; Protein
structure, folding and function; Nitrogen cycle; Nitrogen balance; Reductive amination; Transamination
and urea cycle; Synthesis of amino acids - glutamate pathway, serine pathway and shikimate pathway.
UNIT - 4 L-9
LIPIDS AND THEIR METABOLISM: Classification, structure and roles of fatty acids; Synthesis and
breakdown of fatty acid; Synthesis and metabolism of triglycerides; Cholesterol structure and function;
Lipoproteins - classification and function.

UNIT -5 L-9
NUCLEIC ACIDS AND INTERMEDIARY METABOLISM: Structure and properties of purines,
pyrimidines, nucleosides and nucleotides; Biosynthesis and degradation of nucleic acids;
Interconnection of pathways and metabolic regulation.

LABORATORY EXPERIMENTS

LIST OF EXPERIMENTS Total hours: 30

Preparation of buffers and pH measurement.

Qualitative and quantitative tests for carbohydrates by 3,5-dinitro salicylic acid (DNS) method.
Qualitative and quantitative tests for amino acids.

Protein estimation by Biuret / Lowry / Bradford methods.

Separation of different macromolecules by paper and thin layer chromatography.
Extraction of lipids through solvents.

Analysis of cholesterol by Zak method.

Estimation of RNA by orcinol methods.

© © N o g M 0 N PR

Separation of proteins by electrophoresis.

TEXT BOOKS:

1. A.L. Lehninger, O.L. Nelson and M.M. Cox , "Principles of Biochemistry", 3 edition, CBS
Publications, 2005.

2. J.L. Jain , "Fundamentals of Biochemistry ", 7" edition, S. Chand Publishers, 2009.

REFERENCE BOOKS:

1. L. Stryer, J.M. Berg and J.L. Tymockzo, "Biochemistry", 5" edition, WH Freemen and Co.,
2002.

2.K. Mathews, K.E. Van Holde, K. G. A. Hern, "Biochemistry", 3 edition, Pearson education,
2005.

3. K. Wilson and J. Walker, “Techniques of Practical Biochemistry", 5" edition, Cambridge
University Press, 2000.
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Hours Per Week :

L T P
3 - 2 4

Source:
Prof. S.Krupanidhi, HoD, BT, VU

Course Description and Objectives:

This course provides an understanding of various cell organelles, their functions and inter-
organellar interactions. The objective of the course is to impart knowledge on complexity involved
in cell signaling and cell cycle. In addition, laboratory experiments are designed to familiarize
students with the functioning of cell and its organelles.

Course Outcomes:

Upon completion of the course, the student will be able to

CO1:  Understand the basic structure of cell and their organelles.

CO2:  Analyze various stages of cell cycle to regulate cell cycle and cancer.

COa3: Apply the knowledge in in-vitro fertilization.

CO4: Evaluate cell to cell communication.

CO5: Demonstrate various stages of embryo development.

SKILLS:

v' Differentiate various blood cells for hematological profile.
v'Identify various stages of cell division and differentiation.

v' Handle fluorescence microscope.
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ACTIVITIES:

o Demonstrate
various stages
of chick embryo
development.

o Culture
different cell
lines.

0 Assess cell
viability.

o Identify
individual cell
organelles by
staining.

Il Year | Semester m

UNIT - 1 L-9
STRUCTURE OF CELLS: Structure of prokaryotic and eukaryotic cells; Overview of organelles-
mitochondria, chloroplasts, endoplasmic reticulum, golgi complex, nucleus; Cytoskeletal proteins -
contractile proteins - actin, myosin and nebulin.

UNIT -2 L-9

TRANSPORT ACROSS CELL MEMBRANES: Organization of plasma membrane; Passive and active
transport; Na-K pump; Ca?* ATPase pump; Lysosomal and vacuolar membrane; ATP dependent proton
pumps - cotransport, symport, anti-port, ion-gated and ligand gated channels; Endocytosis and
exocytosis.

UNIT - 3 L-9

REGULATION OF CELL CYCLE AND CANCER: Cell division- mitosis and meiosis; Cell cycle and
regulation; Cancer- types, development and causes; Mutagenesis - tumor suppressor genes and
oncogenes.

UNIT - 4 L-9
CELL SIGNALING: Intracellular signaling; types of signal receptors; signal transduction by hormones
- steroid/peptide hormones; secondary messengers - cCAMP, cGMP, protein kinases; G Proteins -
receptor mediated tyrosine kinases.

UNIT - 5 L-9

GAMETE BIOLOGY: Heterogamy in eukaryotes; Leydig cells- morphology and differentiation;
Spermatogenesis; Semen formation; Sperm bank; Artificial insemination; in vitro fertilization; Stages
of development - zygote, blastula, gastrula and neurula.

LABORATORY EXPERIMENTS

List of Experiments Total Hours-30

Media Preparation for in vitro animal cell culture and propagation.
Microscopic analysis of cells and cell organelles.

In vitro primary cell culture and maintenance.

Quantitative assessment of cell attachment to different surfaces.
Trypsinization of cells from cell culture plates.

Cell Counting by Haemocytometer.

Passaging of cells for further culturing of cells in vitro.

Differential cell count by staining to differentiate between cell types.

© ©® N o 0 &~ 0w bR

Smear preparation for microscopy and immunohistochemistry.
TEXT BOOKS :

1. P.S.Verma and V.K. Agarwal, "Cell Biology, Genetics and Molecular Biology", S. Chand
and company, New Delhi, 2000.

2. E.D.P. De Robertis and E.M.F. De Robertis, "Cell and Molecular Biology", 8" edition, B.I.
Waverly Pvt. Ltd., New Delhi, 2006.

3.  G.M. Cooper, “The Cell-A Molecular Approach", 3 edition, Sinauer Publications, 2004.
REFERENCE BOOKS :

1. G Karp, "Cell and Molecular Biology", 5" edition, Wiley Publishers, 2008.

2. B. Alberts, et al., "Molecular Biology of the Cell", 4" edition, Garland Science Publishers,
2002.
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(G12apdee] MICROBIOLOGY

Hours Per Week :

T| P

Course Description and Objectives:

This course provides the classification of microorganisms, culturing methods and their control.
The objective of this course is to impart knowledge on scope and relevance of microbes and
microscopic examination. In addition, the course also imparts knowledge on microbial genetics
and genetically modified microbes suitable for industries.

Course Outcomes:

Upon completion of the course, the student will be able to

CO1:  Ability to understand different characteristic features of microorganisms.
CO2: Maintain sterile conditions by applying knowledge of physical and chemical
sterilization techniques.
COs3: Classify the microorganisms by using staining and 16S rDNA analysis.
CO4:  Design media for isolation and cultivation of microorganisms.
CO5:  Analyze the infectious diseases caused by pathogenic bacteria, viruses and
parasites.
SKILLS:
v' Handle different microscopes.
v Isolate microbes.
v' Differentiate between microbial species.
v' Aseptic maintenance of lab and hood.
v' Maintain stock cultures.
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ACTIVITIES:

(o]

Isolate
microbes from
different
sources — air,
soil and water.

Identify
pathogens from
local hospitals
and dairy
farms.

Purify different
strains of
bacteria and
fungi.

Carryout
sterilization
processes.

Il Year | Semester m

UNIT -1 L-9

INTRODUCTION TO MICROBIOLOGY: Discovery of microorganisms; Theory of spontaneous
generation, Germ theory of diseases; Major contribution and events in the field of Microbiology;
Scope and relevance of microbiology; Microscopy-types; Fixation of microorganisms; Principle dyes,
principles of different staining techniques- simple staining, differential staining, spore staining, flagellar
staining, acid fast and capsular staining.

UNIT - 2 L-9

MAJOR GROUPS OF MICROORGANISMS: Diversity classification proposed by Woese et al; Three
Domains of life; Classification systems- phylogenetic, phenetic, genetic; Taxonomic ranks; Major
characteristics used in taxonomy; Molecular approaches to microbial taxonomy.

UNIT - 3 L-9

NUTRITION FOR MICROORGANISMS: Nutritional classes of microbes, Macro and micronutrients,
their sources and physiological functions of nutrients, growth factors and their functions in metabolism;
aerobic and anaerobic metabolism; growth curve and kinetics.

CULTIVATION OF MICROORGANISMS: Culture media-synthetic and complex media; solidifying
agents; types of media - selective, differential and enrichment media; Pure culture methods - spread
plate, pour plate and streak plate; special techniques for cultivation of anaerobes.

UNIT - 4 L-9

MICROBIAL DISEASES AND HOST PATHOGEN INTERACTION: Classification of infectious
diseases; Emerging infectious diseases; Molecular basis of pathogenicity and identification methods;
Human diseases caused by viruses, bacteria and fungi.

UNIT -5 L- 09

STERILIZATION AND CONTROL OF MICROORGANISMS: Sterilization processes- autoclaves, UV
radiations, filter sterilization, disinfection; Physical agents - moist and dry heat; Chemical agents -
characteristics and mode of action of antimicrobial agents; Classes of disinfectants - phenol, phenolics,
alcohol, halogens (chlorine, chloramines, bromine, iodine, tinctures of iodine, iodophores), surfactants
(soaps and detergents), alkylating agents (formaldehyde, glutaraldehyde, 3-propiolactone and ethylene
oxide), heavy metals (mercury, silver and copper containing compounds); Evaluation of effectiveness
of antimicrobial agents.
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LABORATORY EXPERIMENTS

LIST OF EXPERIMENTS Total hours: 30

1.  Sterilization techniques in microbiology: wet method, dry method and filter sterilization
methods.

2. Study of Microscopes- dark field, bright field, phase contrast and fluorescence microscopy.
3. Microscopical identification of bacterial cells in permanent fixed slides.

4.  Preparation of nutrient broth and agar for culturing E. coli.

5.  Different inoculation methods of microorganisms in culture media.

6. Isolation of pure culture by streak plate and pour plate technique.

7.  Gram staining of bacteria and observation under microscope.

8.  Hanging drop method to observe bacterial motility.

9. Biochemical tests.

TEXT BOOKS:
1. L.M.Prescott, J.P. Harley and D.A.Klein, "Microbiology", 2" edition, McGraw Hill, 2005.

2. A.Nigam and A. Ayyagari, "Lab manual in Biochemistry, Immunology and
Biotechnology"”, 1% edition, Tata McGraw Hill, 2007.
REFERENCE BOOKS:

1. J.L.Ingraham and C.A.Ingraham, "Introduction to Microbiology - A Case History Approach" 3™
edition, Thomson Publications, 2004.

2. K.R. Aneja, "Experiments in Microbiology, Plant Pathology and Biotechnology”, 4" edition,
New Age International Publishers, 2007.

3.  M.J.Pelczar, E.C.S.Chan and N.R. Krieg, "Microbiology", 5"" edition, Tata McGraw Hill, 2006.

VFSTR UNIVERSITY 53



Il Year | Semester m

" el PROCESS ENGINEERING

PRINCIPLES

Hours Per Week :

P

- | 4

Source:
http://tad-associates.com

Course Description and Objectives:

This course offers the basic engineering principles and calculations used in bioprocess
engineering. This will offer them a clear-cut idea about basic concepts of fluid flow and its
applications in biotech industries. The main objective of the course is to familiarize students
about the basic unit operations, fluid mechanics, fluid measuring devices, size reduction
machinary and estimation of average particle size.

Course Outcomes:

Upon completion of the course, the student will be able to

CO1: Understand the application of engineering principles in Biotech industry.
CO2: Solve material and energy balance problems by using the principles of chemical
reaction stoichiometry
COa3: Determine energy losses for fluid flowing through solid boundaries.
CO4: Evaluate the design parameters of packed beds and settling operations.
CO5: Investigate various fluid transport machinery, valves and fittings.
SKILLS:
v" Determine types of fluid flow.
v" Estimate pressure drop and frictional losses in pipe flow.
v" Estimate average particle size.
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Process Engineering Principles m

UNIT -1 L-9, T-3

BASIC CONCEPTS AND CALCULATIONS: Application of engineering principles in biotech Industries;
Introduction to unit operations and unit processes; Units and dimensions, basic quantities and derived
units; Conversion of units; Chemical reaction, stoichiometry, conversion, yield; Analysis of degrees
of freedom; Material and energy balances for physical and chemical processes, recycle, bypass,
purge calculations, excess air and theoretical oxygen requirement.

UNIT - 2 L-9, T-3

FLUID STATICS AND DYNAMICS: Nature of fluids, hydrostatic equilibrium, barometric equation,
manometers; Newton's law of viscosity; Concept of Newtonian and Non - Newtonian fluids; Different
types of Non-Newtonian fluids with examples in bioprocesses; Reynolds number, flow in boundary
layers, boundary layer formation and separation.

UNIT -3 L-9, T-3

FLUID MECHANICS: Bernoulli's equation and its application; Calculation of power required for
pumping fluids; Examples from bioprocesses systems; Flow through pipes; Laminar and turbulent
flow characterization by Reynolds number; Average velocity pressure drop due to skin friction and
foam friction, friction factor chart; Hagen- Poiseuille equation.

UNIT - 4 L-9, T-3

FLOW PAST IMMERSED BODIES: Definition of drag and drag coefficient; Introduction of packed
beds; Friction in flow through beds of solids, derivation of friction factor equations and pressure drop
expressions; Motion of particles through fluids, terminal velocity.

UNIT -5 L-9, T-3

FLUID TRANSPORTATION MACHINERY: Different types of pumps; Calculation of pump horse power;
Flow measuring devices- orifice meter, venturi meter and rotameter; Size reduction unit operations,
calculation of average particle size, efficiency of size reduction and screening; Different types of
valves used in bioprocess industries.

TEXT BOOKS :

1. P. M.Doran, "Bio-Process Engineering Principles"”, 1%t edition, Academic Press, 2007.

2. W.L. McCabe, J.C. Smith and P. Harriot, "Unit Operations of Chemical Engineering”, 7"
edition, McGraw Hill Publications, 2005.

REFERENCE BOOKS :

1. D.G.Rao, "Introduction to Biochemical Engineering”, 1% edition, Tata McGraw Hill Publications,
2005.

2. S.K.Ghosal, S. K. Sanyal and S. Dutta, "Introduction to Chemical Engineering", 1%t edition,
Tata McGraw Hill Publications, 2007.
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o Verify
Bernoulli's
theorem.

o Estimate
centrifugal
pump
efficiency.

0 Measure fluid
velocity in a
pipe.

o Estimate
pressure drop
in fluidized bed
reactor.
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(IGEAPAS) GENETICS

Hours Per Week :

P

- | a

Course Description and Objectives:

The course introduces basic principles of Mendelian laws of Genetics and organization of
genetic material. It also describes fine structure and function of chromosomes. The objective
of this course is to provide insight into Laws of inheritance, chromosomes, genetic aberrations,

genetic linkage and extra-chromosomal inheritance.

Course Outcomes:

Upon completion of the course, the student will be able to

CO1:  Accomplish the genetic basis of heredity by linkage mapping.
CO2:  Attain knowledge on organization and packing of chromosome and its functions.
CO3:  Enable to understand the structure of DNA, mutations and cloning strategy.
CO4: Enable to understand the detail structure of Phages and its mechanism of infection.
CO5: Comprehend the basics of population genetics and epigenetics.
SKILLS:

v' Solve genetics problems related to Mendelian Laws of inheritance.

v' Disease mapping by pedigree.

v/ Karyotype human chromosome.

v Map chromosome.
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Genetics m

UNIT -1 L-9, T-3

PHYSICAL BASIS OF HEREDITY: Historical perspectives of genetics; Mendelian laws/Basic laws of
inheritance- monohybrid, dihybrid and trihybrid cross; Modification of Mendel's ratios due to gene
interactions; Multiple alleles and lethality; Multiple factors of inheritance; The concept of linkage,
crossing over and recombination; Two point, three-point test crosses and gene mapping; Probability
in Mendelian inheritance.

UNIT - 2 L-9, T-3

GENETIC MATERIAL AND ITS ORGANIZATION: Identification of the genetic material; Classical
experiments- Hershey-Chase, Avery—MacLeod—McCarty and Meselson-Stahl. Packing and
organization of genetic material in prokaryotes and eukaryotes; Chromosome morphology,
classification and karyotyping; Special chromosomes.

UNIT -3 L-9, T-3

BACTERIAL GENETICS AND EXTRA CHROMOSOMAL INHERITANCE: Conjugation,
transformation and transduction; Phages and their life cycles; Retroviruses; Introduction to extra
chromosomal inheritance with examples; Petite phenotypes in yeast; Uniparental inheritance in algae.

UNIT - 4 L-9, T-3

GENE STRUCTURE AND MUTATIONS: Spontaneous and induced mutations; Selection of mutants-
Ames test; Chromosomal aberrations; Fine structure of genes in prokaryotes and eukaryotes; Genetic
control of development in Drosophila.

UNIT -5 L-9, T-3

CONCEPTS OF HUMAN GENETICS (SEX DETERMINATION, LINKAGE AND DOMINANCE):
Introduction - population genetics, eugenics and euthenics; Mechanisms of sex determination and
differentiation; Sex influenced dominance; Sex linked inheritance and sex limited gene expression;
Molecular basis of genetic diseases and applications.

TEXT BOOKS:
1. P.K. Gupta, "Genetics", 3" edition, Rastogi Publications, 2005.

2. E. J. Gardner, M.J. Simmons and D. P. Snustad, "Principles of Genetics", 8" edition, Wiley
India, 2007.

REFERENCE BOOKS:
1. M.W. Strickberger, "Genetics", 3 edition, Prentice Hall of India Publications, 2006.

2. W. H. Elliott and D.C. Ellioit, "Biochemistry and Molecular Biology", 3 edition, Oxford
University Press, 2007.
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mutation.
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Conduct
conjugation
experiment
using E. coli
model.



Il Year |1 Semester m

IIERPS] HEAT AND MASS TRANSFER

Hours Per Week :

T

Source:
http://www.engineersindia.com

Course Description and Objectives:

The course provides the basics of major heat and mass transfer operations. The objective of
this course is to impart knowledge on design of heat and mass transfer equipments . In addition,
it also imparts knowledge on optimization of the cost of heat transfer operations used in

bioprocess industries.

Course Outcomes:

Upon completion of the course, the student will be able to

CO1l: Understand the basic modes of heat and mass transfer.
CO2:  Apply principles of heat and mass transfer to predict transfer coefficients
CO3:  Analyze working of various heat transfer equipment
CO4: Design heat and mass transfer equipment.
CO5: Evaluate no. of stages required for given mass transfer problem.
SKILLS:

v" Design heat exchangers.

v' Estimate heat and mass transfer coefficients.

v' Estimate Log Mean Temperature Difference (LMTD) in heat exchangers.
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Heat and Mass Transfer m

UNIT -1 L-9

MODES OF HEAT TRANSFER: Modes of heat transfer; Fourier's law, thermal conductivity, steady
state conduction in plane wall and composite walls; Heat flow in cylinder and spheres, countercurrent
and parallel current flows; Energy balances, rate of heat transfer, overall heat transfer coefficient,
logarithmic mean temperature difference, individual heat transfer coefficients, and fouling factors.

UNIT - 2 L-9

HEAT TRANSFER TO FLUIDS WITHOUT PHASE CHANGE AND WITH PHASE CHANGE: Thermal
boundary layer, heat transfer by forced convection in laminar flow and turbulent flow; Natural convection
to air from vertical and horizontal planes, heat transfer from condensing vapors and heat transfer to
boiling liquids.

UNIT - 3 L-9

DESIGN OF HEAT TRANSFER EQUIPMENTS: General design of heat exchange equipment, heat
exchangers, condensers, boilers and calandrias; Liquid characteristics, types of evaporators,
performance of tubular evaporators, enthalpy balances for single effect evaporator.

UNIT - 4 L-9

DIFFUSION AND MASS TRANSFER: Mass transfer operations, molecular diffusion in fluids, binary
solutions, Fick's law of diffusion, equation of continuity, steady state equimolar counter current diffu-
sion, Stefan's estimation of diffusivity in gases and liquids, application of molecular diffusion, theories
of mass transfer.

UNIT -5 L-9

MASS TRANSFER OPERATIONS: Introduction, counter and cocurrent isothermal absorption and
stripping of single component, operating lines, minimum flow rate, determination of number of transfer
units and height of continuous absorber, determination of number of plates; Steam distillation, flash
vaporization and differential distillation for binary and multi component mixtures.
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ACTIVITIES:

o Handle
sterilizers.

o Estimate heat
transfer area
for condensers,
evaporators
and boilers.

o Control
temperature in
bio-reactars.
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LABORATORY EXPERIMENTS
LIST OF EXPERIMENTS Total hours: 30
1.  Verification of Bernoulli's equation for variable cross sectional pipe.
2.  Determination of coefficient of discharge for Venturi meter.
3.  Estimation of coefficient of discharge for Orifice meter.
4.  Determination of pressure drop for fluidized bed reactor.
5. Determination of various characteristic curves of single stage centrifugal pump.
6.  Determination of minor losses for flow through pipes.
7.  Calculation of heat transfer coefficient through natural convection.
8.  Calculation of heat transfer coefficient through forced convection.

9. Assessment of LMTD and rate of heat transfer for double pipe heat exchanger in cocurrent
and counter current pattern.

TEXTBOOKS:

1. A. Suryanarayana, "Mass Transfer Operations”, 1% edition, New - Age, International,
2006.

2. McCabe, W.L. Smith J.C. and Harriot P., "Unit Operations of Chemical Engineering", 7"
edition, McGraw Hill, 2004.

REFERENCE BOOKS:
1. D. Q. Kern, "Process Heat Transfer", McGraw-Hill, 2001.

2. C. J. King, "Separation Processes", 2™ edition, McGraw Hill, 2014.
3. P.M. Doran, "Bioprocess Engineering Principles”, 2" edition, Academic Press, 2012.

4, R.E.Treybal, "Mass Transfer Operations”, 3 edition, Mc-Graw Hill, 2012.
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=apdeyd INSTRUMENTAL METHODS OF

BIOLOGICAL ANALYSIS

Hours Per Week :

T

Course Description and Objectives:

The course provides an understanding of principles and functions of various scientific
instruments used for analysis of biological molecules. The objective of this course is to impart
technical knowledge on applications, advantages and limitations of the various analytical and

separation tools and techniques.

Course Outcomes:

Upon completion of the course, the student will be able to

CO1: Understand the basic principles of different bio analytical methods.
CO2:  Analyze error, repeatability, precision and accuracy of instruments.
COa3: Understand the advantages and limitations of various analytical techniques.
CO4: Knowledge about techniques related to centrifugation and electrophoresis.
CO5: Separate biomolecules using membrane and chromatographic techniques.
SKILLS:

v' Skilled handling of microscope.

v" Handling of UV Visible spectrophotometer.

v' Chromatography techniques.

v/ Experience in working with data sets.
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ACTIVITIES:

0 Qualitative and

quantitative
analysis of
biomolecules.

Purify
biomolecules
from plants.

Disrupt differnt
cells using
sonicator.

Compare
different
analytical
methods to
estimate
enzymes.
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I UNIT L- 09

INTRODUCTION TO IMA AND MICROSCOPY: Types of analytical methods; Instruments used for
analysis; Uncertainties in instrumental measurements - sensitivity and detection limit for instruments;
Microscopy- bright field, dark field, fluorescent, phase contrast, confocal microscopy, SEM and TEM;
Flow cytometry.

I UNIT L- 09

UV-VISIBLE AND IR SPECTROSCOPY: General principles; Types of spectra and their biochemical
applications; Basic laws of light absorption; Electromagnetic radiation, Beer-Lambert's Law and
apparent deviations; UV-Visible spectrophotometer and Infra-Red spectroscopy.

111 UNIT L- 09

NMR AND X-RAY SPECTROSCOPY: NMR- chemical shift, spin-spin coupling, applications of proton
NMR, quantitative analysis and qualitative analysis, application of NMR in biology; Principle mode of
operation and applications of X-ray spectroscopy.

IV UNIT L- 09

CENTRIFUGATION AND ELECTROPHORESIS: Centrifugation-introduction, types of centrifuge
rotors, RPM-RCF, ultra centrifugation, velocity sedimentation, density gradient centrifugation;
Electrophoresis - principles, types (disc, isoelectric focusing, immuno-electrophoresis,
isotachophoresis) and supporting materials-paper, starch, agarose and polyacrylamide.

V UNIT L- 09

SEPARATION EQUIPMENTS - PRINCIPLES AND OPERATIONS: HPLC, gas chromatography, ion-
exchange chromatography, gel - filtration chromatography, affinity chromatography, membrane
separations, ultra filtration and reverse osmosis.
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Instrumental Methods of Biological Analysis m

LABORATORY EXPERIMENTS

LIST OF EXPERIMENTS Total hours: 30
1.  Verification of Lambert -Beers Law by UV -VIS spectrophotometer.
2. Estimation of reducing sugars (Benedict's method).
3.  Estimation of proteins and nucleic acids by U.V. method.
4.  Separation of different macromolecules by HPLC.
5.  Estimation of vitamin B by turbidometry method.
6.  Estimation of turbidity by U.V. method.
7.  Estimation of chlorophyll by colorimetric method.
8.  Determination of lambda max.
9.  Calibration of pH meter.
TEXT BOOKS:
1. J. Jayaraman, "Laboratory Manual in Biochemistry", 1%tedition, New Age International
Publications, 2007.
2. K. Wilson and J. Walker, “Principles & Techniques of Practical Biochemistry", 6" edition,
Cambridge University Press, 2007.
3. R.F. Boyer, “Modern Experimental Biochemistry”, 3" edition, Pearson Education, 2001.

REFERENCE BOOKS:

1.

K.Wilson, K. H. Goulding, "A Biologist Guide to Principles and Techniques of Practical
Biochemistry", 3 edition, ELBS Series 2006.

A. Douglas, Skoog & West, "Fundamentals of Analytical Chemistry”, 8" edition, Harcourt
Publications, 2006.

F. Settle, "Hand Book of Instrumental Techniques for Analytical Chemistry", Prentice Hall
Publications, 1997.

H. H Willard, D. L. Merritt and J. R. J. A. Dean, "Instrumental Methods of Analysis", CBS
Publishers and Distributors, 1992.

G. Chatwal and K. Anand, "Instrumental Methods of Chemical Analysis", 5" edition, Himalaya
Publications, 2006.
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IEapA0s] MOLECULAR BIOLOGY

Hours Per Week :

L T P
3 - 2 4

Course Description and Objectives:

This course describes the structure, synthesis and processing of nucleic acids and protein
synthesis in prokaryotes and eukaryotes. The objective of this course is to impart the concepts
of genetic materials, central dogma, mutations and DNA repair.

Course Outcomes:

Upon completion of the course, the student will be able to
CO1: Appreciate the structure of genetic materials.
CO2: Interpret the concepts of central dogma of life.

CO3:  Analyze biochemical synthesis and molecular processes that occur during cell
growth.

CO4:  Apply concepts of genetic code in recombinant technology.

CO5:  Create the bacterial mutants using physical or chemical mutagens.

SKILLS:
v Determining purine-pyrimidine complementation.
v' Handling of micro-pipette.
v' Setting up chemical reactions in micro-volumes.

v' Handling reagents, enzymes and biochemicals related to molecular biology.
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Molecular Biology m

UNIT -1 L-9

STRUCTURE OF DNA AND RNA: Discovery-structure of DNA; B, A and Z models; Denaturation and
melting curves; m-RNA, r-RNA, t-RNA structures.

UNIT - 2 L-9

DNA REPLICATION: Models of DNA replication: semi-conservative model, mitochondrial (D-loop),
viral DNA (Rolling circle); Single stranded- DNA phages (M13, phi-174); Mechanism of DNA replication
in E.coli (bi- directional); Inhibitors of DNA replication; Enzymes involved in replication; Eukaryotic
telomeres.

UNIT -3 L-9

RNA BIOSYNTHESIS AND POST TRANSCRIPTIONAL PROCESSING: Transcription apparatus;
Mechanism of transcription in prokaryotes and eukaryotes; RNA polymerases and proteins involved
in transcription; Inhibitors of transcription; Post transcriptional processing of mRNA.

UNIT - 4 L-9

PROTEIN BIOSYNTHESIS IN PROKARYOTES AND EUKARYOTES: The genetic code and Wobble
Hypothesis; Protein synthesis in prokaryotes and eukaryotes; Differences between prokaryotic and
eukaryotic protein synthesis; Post translation modifications; Inhibitors of protein synthesis.

UNIT -5 L-9

MUTAGENESIS: Types of mutagens and their actions; Types of mutations- spontaneous, induced
and lethal; Characteristics of mutations and applications; Site- directed mutagenesis and reverse
genetics; DNA damage and repair mechanisms; Nucleotide excision repair mechanisms; Mismatch
repair mechanism and base excision repair mechanism.

LABORATORY EXPERIMENTS

LIST OF EXPERIMENTS Total hours: 30

1. Isolation of genomic DNA from plants.

Isolation of genomic DNA from animals.

Isolation of genomic DNA from bacteria.
Quantification of DNA by UV Spectrophotometer.
Isolation of RNA.

Quantification of RNA by UV Spectrophotometer.

N o g > ow DN

Agarose gel electrophoresis to visualize and quantify DNA isolated from bacteria, plants or
animals.
SDS-PAGE technique for separation of proteins.
9.  Staining of PAGE gels with Coomassie brilliant blue.
10. Staining of PAGE gels with silver nitrate.
TEXT BOOKS :
1. D. Freifelder, "Molecular Biology", 2™ Edition, Narosa Publishing Home 1987.

2. Channarayappa, "Molecular Biotechnology: Principles and Practices", 1% Edition, Universities
Press, 2006.

3. M.R.Green and J. Sambrook. "Molecular Cloning: A Laboratory Manual", 4" Edition, Cold
Spring Harbor Lab. 2013.

REFERENCE BOOKS:

1. H.Lodish, A. Berk, S.L. Zipursky, P. Matsudaira, D. Baltimore and J. Darnell, "Molecular Cell
Biology", 6™ edition, W.H. Freeman & Company, 2007.

2. J.E. Krebs, E.S. Goldstein, S.T. Kilpatrick, "Lewin’s Genes XI", 11st Edition, 2015.
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O Model the

double-helix of
DNA using ball
and stick Kit.

Identify
complements,
palindromes,
loops and
bends.

Predict DNA
complexity by
gel
electrophoresis.

Amplify gene
using PCR.
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(G5l SOFT SKILLS LABORATORY

Hours Per Week :

L

T

Course Description and Objectives:

The Soft Skills Laboratory course is aimed at training undergraduate students on employability
skills. Designed to impart work related skills, the course will enable trainees to develop
interpersonal communication, leadership, preparing resumé, group discussion and interview
skills. It will give them the required competence and confidence to handle professional tasks.

Course Outcomes:

Upon completion of the course, the student will be able to

CO1: Develop formal communication skills in a work place.
CO2:  Acquire team skill by working in group activities, Present them confidently in job
interviews.
COs3: Equip them with suitable language and speech patterns in a workplace.
CO4: Enhance the ability of critical & lateral thinking while addressing the issues at any
situation.
CO5: Understand the usage of language at all the circumstances and can enhance his
professionalism.
SKILLS:
v' Communicate and understand the difference between soft skills and hard skills.
v' Professionalism and employability skills.
v" Plan career by drawing their SWOT, setting the goal, learn the importance of time and
stress management.
v' Vocabulary, situational english, group discussion, reading comprehension and listening

comprehension which are essential for all competitive examinations.
Prepare resumé and learn how to face interview.

Gender sensitive language, good manners, emotional intelligence and essential skills.

VFSTR UNIVERSITY

66



konatham.hanumohan@gmail.com
Highlight


Soft Skills Laboratory m

UNIT -1 p-8

A) COMMUNICATION: Need for effective communication - the process of communication, levels of
communication, flow of communication, choice of diction and style with reference to setting (formal,
semi-formal or informal); communication networks, barriers to communication, miscommunication,
noise and ways to overcome the barriers.

B) SOFT SKILLS: Difference between soft and hard skills, need for soft skills, professionalism,
employability skills.

C) CAREER PLANNING:

Job vs. career, goal setting, SWOT analysis, planning and prioritization, four quadrant time management
system, self-management, stress-management.

ACTIVITY: Johari Window for SWOT analysis; Setting a SMART goal using the provided grid; Writing
a statement of purpose (SOP).

UNIT -2 P-8

A) VOCABULARY BUILDING: Word etymology, roots, prefixes & suffixes, synonyms and antonyms,
collocations, one-word substitutes, analogies, idioms and phrases, contextual guessing of unfamiliar
words, task-oriented learning (50 words).

ACTIVITY: Making a flash card (one per day by each student) — vocabulary exercises with hand-outs;
Vocabulary quiz (evaluation will be a combination of the 50 words provided by the instructor and the
flash cards made by the student (one per day).

B) FUNCTIONAL ENGLISH: Situational dialogues, role plays (including small talk), self introduction,
opening and closing a telephonic conversation, making an appointment, making a query, offering/
passing on information, communicating with superiors, expressing agreement/objection, opening bank
account (combination of prepared and impromptu situations given to each student).

C) GROUP DISCUSSION: Articulation and flow of oral presentation, dynamics of group discussion,
intervention, summarizing and conclusion, voice modulation, content generation, key word approach
(KWA), social, political, economic, legal and technical approach (SPELT), view point of affected part
(VAP), language relevance, fluency and coherence.

ACTIVITY: Viewing a recorded video of GD and Mock sessions on different types of GD topics-
controversial, knowledge, case study (including topics on current affairs).

UNIT -3 P-4

A) RESUME-WRITING: Structure and presentation, defining career objective, projecting one’s
strengths and skill-sets, summarizing, formats and styles and covering letter.

ACTIVITY: Appraising some samples of good and bad resumes, preparing the resume, writing an
effective covering letter.

B) FACING INTERVIEWS: Interview process, understanding employer expectations, pre-interview
planning, opening strategies, impressive self-introduction, answering strategies, other critical aspects
such as body language, grooming, other types of interviews such as stress-based interviews, tele-
interviews, video interviews, frequently asked questions (FAQs) including behavioural and HR questions
and the aspect looked at by corporate during interviews.

ACTIVITY: Writing responses and practicing through role plays and mock interviews on the FAQs
including feedback.
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management
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Reading
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watching the
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video.

Emotional
intelligence,
etiquette quiz.
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UNIT - 4 P-4

A) READING COMPREHENSION: Reading as a skill, techniques for speed reading, understanding
the tone, skimming and scanning, appreciating stylistics, impediments for speed reading, eye fixation,
sub-vocalization, critical reading, reading based on purpose, reading for information, reading for
inference.

ACTIVITY: Reading comprehension exercises with texts drawn from diverse subject areas (handouts);
Newspaper activity with students divided into 4 groups; Each group looks at critical component of
communication such as listening, speaking, reading and writing enabling them to be better
communicators as well as be more aware about the current affairs, which help in group discussion.

B) LISTENING COMPREHENSION: Listening as a skill, different types of listening, active and passive
listening, top-down approach, bottom-up approach, understanding the non verbal cues of
communication; intonation and stress.

ACTIVITY: Narration of a story, Speech excerpts with different accents (Indian, British and American),
listening comprehension exercises with audio and video excerpts.

UNIT -5 P-6

IMPACT OF LANGUAGE ON PERSONALITY: Gender sensitive language in MNCs, cultural sensitivity,
social awareness, emotional intelligence, good manners, self-grooming, positive body language,
accepting and handling responsibility, assertiveness, problem solving, negotiating skills, networking
and creating a good first impression.

Seven essential skills for ateam player; attentive listening, intelligent questioning, gently persuading,
respecting other’s views, assisting others, sharing and participating actively.

ACTIVITY: Johari window, games and case studies.

Reference books:

1. E. Holffman, “Ace the Corporate Personality”, McGraw Hill,2001.

2. A. Furnham, “Personality and Intelligence at Work”, Psychology Press, 2008.

3. J.A. K. Page, “Leadership for Innovation” 1%t edition, Kogan, 2007.

4. M.A. Rizvi, “Effective Technical Communication”, 1% edition, Tata McGraw Hill, 2005.
5. K. Mohan and N.P. Singh, “Speaking English Effectively” 1% edition, Macmillan, 2008.
6.  Soft Skills Material of Infosys Under the Academic Initiative of Campus Connect.

7. Dr. S.P. Dhanvel, “English and Soft Skills”, Orient Blackswan, 2011.

8. R. K. Mishra, “Personality Development”, Rupa and Co., 2004.
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Il Year B.Tech. Biotechnology | - Semester L T P To C
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BT 301 MOLECULAR BIOLOGY

Course Description & Objective:

To acquaint the student about the structure, synthesis and processing
of nucleic acids and protein synthesis in prokaryotes and eukaryotes.
Also to make the students aware about the classification and types
of mutations and how they effect the gene and its expression and
how DNA will repair the damage.

Course Outcomes:

1. To provide anin-depth knowledge of the core principles of biological
and/or medicinal processes to manipulate genes.

2. Imparts an understanding of biochemical synthesis and molecular
processes that occur during cell growth.

3. Able to describe and explain processes that leads to the
determination of characteristics of living organisms

4. Gives an insight into the most significant molecular and cell?
based methods used in bietech industries.

UNIT | : Structure of DNA and RNA:

Detailed structure of DNA, variation from Watson & Crick model, Z -
DNA, A & B DNA, Denaturation & melting curves, m-RNA, r-RNA,
t-RNA structures.

UNIT Il : DNA Replication:

Models of DNA replication: semi conservative model, Mitochondrial
(D-loop), Viral DNA (Rolling circle), Single stranded- DNA phages
(M13,f 174), Mechanism of DNA replication in E.coli (bi- directional),
step by step process, Inhibitors of DNA Replication. Enzymes
involved in replication, Eukaryotic telomeres and its replication.
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UNIT Il : RNA Biosynthesis and Post transcriptional processing:

Ribosomes, Transcription apparatus, Mechanism of transcription in
prokaryotes and eukaryotes, RNA polymerases and proteins involved
in transcription, Inhibitors of transcription, Post transcriptional
processing of RNA ‘s t-RNA, r-RNA, m- RNA splicing..

UNIT IV: Protein Biosynthesis in Prokaryotes and Eukaryotes:

The genetic code and Wobble Hypothesis, Protein synthesis in
Prokaryotes and Eukaryotes, Differences between prokaryotic and
eukaryotic protein synthesis, Post translation modifications. Inhibitors
of protein synthesis.

UNIT V: Mutagenesis:

Types of mutagens and their actions, Types of mutations-
spontaneous, induced, lethal, characters of mutations and
applications, Site - directed mutagenesis and reverse genetics. DNA
damage and repair mechanisms.

TEXT BOOKS:

1. David Friefeldur - Molecular Biology, 2™ Ed., Norasa Publishing Home
1987.

2. Channarayappa Molecular Biotechnology Principles and Practices,
1" Edition, 2006. University Press.

REFERENCE BOOKS:

1. Lodish & Baltimore, Molecular Cell Biology, 5" Ed., W.H. Freeman
& Company, 2003.

2. Benjamin Lewin - Gene - VIlI, 1 * Edition,2004.

3. Gerald Karp - Cell and Molecular Biology, Concepts and Experiments,
5' Ed|t|on John Wiley and Sons Pvt. Ltd., 2008.
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BT 303 BIOCHEMICAL REACTION ENGINEERING

Course Description & Objectives:

Develop familiarity with chemical reaction kinatics,D ev el o p
familiarity with types of reactions,Giving basic concepts of reactor
design. Making familiarity with reactor operation.

Course Outcomes:
Students will be able to
1. Familiar with types of reactions & chemical reaction kinetics.
2. Familiar with reactor design.
3. Acquire skills with various modes of reactor operations.
4. Analyze concepts of elemental and electron balances, yield and
maintenance coefficients.
5. Understand about the structured and unstructured models.
6. Learn growth and inhibition models.
7. Understand concepts of RTD & scale-up.

UNIT | : Fundamentals of reaction engineering:

Concept of order, molecularity of a reaction, searching a
mechanism for a reaction, evaluation of rate constants, temperature
using Arrhenius equation. Irreversible unimolecular type first order
reactions, irreversible bimolecular type second order reactions,
Interpretation of batch reactor data.

UNIT Il : Microbial growth kinetics

Stoichiometry of cell growth and product formation - elemental
and available electron balances, degrees of reduction, maintenance
coefficient. Kinetics of microbial growth: Monods model, inhibitory
growth kinetics- substrate inhibition models, product inhibiton models,
Logistic models, Mixied growh kinetics, Product production kinetics.

UNIT Il : Bioreactor Design & Analysis:

Definition of bioreactor, Concepts of reactors based on flow
characteristics, design of ideal reactors using material and energy
balance. Performace equation for bateh; continuous (Cchemostat &
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turbidostat) and fed batch bioreactor. Multiple stage chemostat, recycle
flow in chemostat, Design of plug flow reactors, comparison of
productivity in plug flow and single stage single flow chemostat.

UNIT IV: Multiple Reactions:

Parallel series, series — parallel reactions, calculation of yield
and selectivity, role of thermodynamic parameters, Design principles-
non isothermal reactions and pressure effects.

UNIT V: Non- Ideal Reactors & Reactor Applications:

Concepts of residence time distribution, micro mixing and macro
mixing, Reasons for non-ideality, concept of macro using — RTD
analysis (E-C-F functions), diagnosing the ills of non-ideal bioreactors.
Design and analysis of fed-batch and airlift bioreactors. Application in
animal cell culture. Basic concept of scale-up, non - dimensional
analysis.

TEXT BOOKS:

1. Octave Levenspiel- Chemical Reaction Engineering, 3 rd Edition,
John Wiley and sons, 1999.

2. P.M. Doran- Bioprocess Engineering Principles, Academic press-
1995.

REFERENCE BOOKS:

1. D.G. Rao - Introduction to Biochemical Engineering, 1 st Edition,
Mc Graw-Hill, 2005.

2. M. L.Shuler and F Kargi — Bioprocess Engineering, Prentice Hall
of India, 1992.

3. James F Bailey- Biochemical Engineering Fundamentals, 2 ™
Edition, David F. Ollis, 1986.

4. H.S Fogler — Elements of Chemical Reaction Engineering, 2 ™
Edition, PHI, 1992.

5. J.M. Smith — Chemical Engineering Kinetics, 3 ™ Edition, Mc Graw
Hill, 1981.
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lll Year B.Tech. Biotechnology | - Semester L T PTo C
4 - - 4 4

BT 305 GENETIC ENGINEERING

Course Description & Objectives:

The course is oriented at making the student understand about
the process of gene expression and its regulation. Also to give
awareness about different vectors used for gene transfer, enzymes,
cloning methods, expression and detection of clones, molecular
methods and markers and applications of r-DNA technology.

Course Outcomes:

Students gain knowledge on
Gene expression and regulation

Structure and organization of different vectors used in gene transfer

1

2

3. Engymes used in gene manipulation

4. Cloning methods, expression and detection of clones
5

Molecular technigues, markers and applications of r-DNA technalegy
UNIT | : Gene Regulation in Prokaryotes and Eukaryotes:

Prokaryotes - Lactose, Arabinose and Tryptophan operons,
Repressors and activators, Sigma switch in Bacillus subtilis.,
Eukaryotes - Gene regulation, Promoters, enhancer elements, Gene
rearrangement, gene amplification.

UNIT Il : Plasmids, Transposons / Vectors for Gene Transfers:

Plasmids: Definition, types, ldentification, classification and
purifications and transfer of Plasmids. Host restriction in transfer;
Transposable elements: Definition, detection of transposition in
bacteria, types of bacterial transposons, mechanisms of transposition
and excision, applications of transposons, retrotransposons; enzymes
involved in genetic engineering, different types of cloning vectors
(Plasmid — pUC 19, I-phage, cosmid, M13, BAC,YAC & YEP).
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UNIT Ill : Expression and Detection of clones :

Cloning strategies, sequencing, DNA fingerprinting; Blot analysis
- Southern, Northern Western blot; dot and slot blot; PCR- Principles,
designing of primers, methodology, Types of PCR, RT - PCR, multiplex
PCR, identification of PCR product, application of PCR technology.

UNIT IV : Molecular Techniques :

Purification of genemic DNA fram living cells, Manipulation of
purified DNA; Introduction of DNA into living cells - methods of Gene
transfer, DNA methylation, DNA hybridization, DNA sequencing, DNA
fingerprinting; Blot analysis - Southern, Northern & Western blot; dot
and slot blot; PCR- Principles, designing of primers, methodology,
Types of PCR, RT - PCR, multiplex PCR, identification of PCR product,
application of PCR technology.

UNIT V: Molecular Markers and Applications of r-DNA Technology:

Molecular markers: RFLP, RAPD, AFLP, Restriction mapping,
16s r-RNA typing, gene chip and microarray; applications in disease
profile; Gene cloning in medicine (Insulin, Blood clotting factor VIII),
High level expression of proteins in different host systems (E. coli,
yeast, Insect, mammalian cells), Introduction to Gene therapy (Ex
vivo & In vivo), case study of ADA as an example., Advantages and
limitations of Gene therapy and novel technologies.

TEXT BOOKS::
1. T.A.Brown - Gene Cloning & DNA analysis, 5" Ed., Balckwell,
2006.

2. B.D. Singh,m Plant Biotechnology, 1 Edtion.Kalyani Publishers.

REFERENCE BOOK :

1. Primrose SB - Principles of Gene manipulation and Genomics,
5th edition, Blackwell Scientific Publications, 2006.

2. David Friefelder- Essentials of Molecular Biology, 4™ ed.,
Noragam Publishing house, 1995.
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lll Year B.Tech. Biotechnology |- Semester L T P To C
- - 4 4

MS 310 MANAGERIAL ECONOMICS

Coursedescription and Objectives:

To make the students familiar with Economic, Accounting &
Financial concepts used to help the managers in taking Business
Decisions.

Course Outcomes:

1. Student will be able to undesrastand the basic concepts of
managerial economics

2. They will gain adequate knowledge in cost analysis

3. They will acquire sufficient skills to interpret pricing and profit
management

4. Theywill be able to perform various ratio analyse
UNIT — I : Introduction to Managerial Economics :

Nature & Scope relation of Managerial Economics with the
functional areas of business organization. Role of Managerial Economist

Demand Analysis: Types of Demand, Demand determination, Demand
elasticities, Demand forecasting, Survey & Statistical methods.

UNIT -1l : Production and Cost Analysis production function:

Marginal rate of technical substitution, iso-quants and iso-costs,
production function with one/two variables, cobb-douglas production
function, Factor productivities and returns to scale.

Cost Analysis: Cost concepts, cost determinants, cost output
relationship in the short and long run.
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UNIT — Il : Pricing and Profit Management:

Features and types of different competitive situations — Perfect competition,
monopoly, monopolistic and oligopoly, pricing methods in practice.

UNIT — IV : Profit Management:
Nature and theories of profit. Cost — Volume — Profit Analysis.
UNIT -V

Ratio Analysis — Introduction to ratios, Advantages and disadvantages of
ratio analysis, Types of ratios — liquidity, solvency, turnover and profitability
ratios.

TEXT BOOKS:
1. Gupta, “Managerial Economics” TMH, 1/e, 2005.

2. M.E. Thukaram, “Accounting for Managers” TMH, 2/e, 2006.

REFERENCE BOOKS:
1. Dominic Salvatore, “Managerial Economics”, Thomson, 3/e, 2006.
2. Mote Paull, “Managerial Economics” TMH, 1/e, 2004.

3.  S.N.Maheswari, “Financial Accounting” Thomson, 2/e, 2006.
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Il Year B.Tech. Biotechnology |- Semester L T P To C
4 - - 4 4
BT 307 PLANT BIOTECHNOLOGY (ELECTIVE -1)

Course Description & Objectives:

The Course is designed to provide concepts and industrial
applications in the field of agricultural biotechnology. Production of high
yielding,disease resistant crop varieties by using plant transformation
technology. Concepts of Plant Molecular farming and production of
plantibodies from Genetically modified organisms. To enable students
to participate in R&D projects, develop laboratory and research skills.

Course Outcomes:

The students will develop fundamental knowledge in Plant Biotechnology
and its application in laboratory and industry settings.

The students will:

1. Acquaint with principles, technical requirement, scientific and
commercial applications in Plant Biotechnology,

2. Become familiar with sterile techniques, media preparation, DNA
extraction methods, gene isolation and sequence analysis,

3. A knowledge of Agrobacterium and its development as a
transformation vector & critically assess various plant genetic
modification strategies

4. Knowledge of how plants can be transformed with respect to
pest resistance, herbicide tolerance,

5. Support methodologies in plant tissue/cell culture to plant
improvement, understanding how breeding strategies can be
targeted to crops

6. Become motivated to set goals towards pursuing graduate school
and higher level positions, such as lab manager and key scientist
in plant biotechnological research institutes and industries:

UNIT | : INTRODUCTION TO TISSUE CULTURE & APPLICATIONS:
Introduction to cell and tissue culture; Tissue culture media
(composition, preparation); Initiation and maintenance of callus and cell
suspension culture, organogenesis; Protoplast isolation culture and
fusion;Production of haploids, Somaclonal variations,Germplasm
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conservation (Cryopreservation); Hardening & Field transformation of
cultured Plants; Bioreactors systems and models for mass cultivation of
plant cells.

UNIT II: PLANT TRANSFORMATION TECHNOLOGY:

Agrobacterium mediated gene transfer; Agrobacterium based
vectors, viral vectors and their application. Direct gene transfer methods;
chemical methods, electroporation, microinjection, particle bombardment.

UNIT lII:PLANT GENETIC ENGINEERING FOR PRODUCTIVITY AND
PERFORMANCE (BIOTIC STRESS & ABIOTIC STRESS):

Herbicide resistance, Insect resistance, Disease resistance, virus
resistance,. Abiotic stress tolerance ;(Drought, temperature, salt).

UNIT IVIIMOLECULAR FARMING & INDUSTRIAL PRODUCTS:

Application of Plant biotechnology for the production of quality
oil, Industrial enzymes, Therapeutic Proteins ,Antigens (edible vaccine)
and plantibodies.

UNIT V: METABOLIC ENGINEERING:

Concepts of Production of secondary metabolites from plant;
Metabolic engineering for plant primary metabolites and secondary
metabolites.

TEXT BOOKS:
1. H.S. Chawla, AText Book of “Plant Biotechnology”, 2nd ed., Oxford
& IBH, New Delhi, 2002.
2. H.K.Das, Text Book of Biotechnology -Wiley India, (P) Ltd. New
Delhi, 5th edition, 2007.

REFERENCEBOOKS:

1. Roberta Smith, Plant Tissue Culture: Techniques and
Experiments. 2nd ed.Academic Press, 2000.

2. Freifelder D, Molecular Biology, Jones and Bartlett Publishers
inc. 1987.

3. Bhojwani, S.S. and Rajdan, Plant Tissue Culture: Theory and
Practice. 2004

4. R.C., Dubey, “A Text Book of Biotechnology” 4 th ed. S. Chand
, Publishers,2006

5. Primrose, S B, Twyman, Richard M Old, R W, Principles of gene
manipulation, Blackwell Scientific publishers, 2001
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Ill Year B.Tech. Biotechnology |- Semester L T PTo C
4 - - 4 4

BT 309 PLANT METABOLISM (ELECTIVE - 1)

Course Description & Objectives:

The course is intended for students in the plant sciences. All
topics are taught in the context of plant biology. Successful completion
of this course will provide students with fundamental knowledge of
biochemistry and specific knowledge of compounds and biochemical
pathways that occur in plants.

Course Outcomes:

1. Students will learn the structure, function and biosynthetic pathways
of essential biochemical molecules including their key chemical
and physical properties.

2. Students will learn how membranes form and function and how the
building blocks of membranes are made

3. Students will learn amino acid structures and relate their chemical
properties to the synthesis and function of proteins, enzymes and
other metabolites:

4. Students will learn about the rich diversity of secondary compounds
and metabolism in plants and how such compounds contribute to
human health.

Unit —I: Structure and biochemical aspects of specialized plant
cell organelles Cell plate, primary and secondary cell walls,
plasmodesmata, importance of vacuoles, characteristics of meristematic
cells Cell division - Mitosis, Meiosis, extension, differentiation and their
controls. Water relations of plants - role of water, absorption, adsorption,
conduction and transpiration, guttation water balance and stress.

Unit-1l Photosynthesis:

Structure of organelles involved in Photosynthesis of plants and
bacteria. Electron transfer in chloroplasts of plants difference from
mitochondria. photophosphorylation and reduction of CO,; differences in
C,.C, & CAM Photosystems (PS | & PS lI) light receptors and light
harvesting ferrodoxin, Plastocyanin plasto quirone, carotenoids; Hill
reaction, plants.Nitrogen assimilation and Biological nitrogen fixation.
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Unit-1ll: Plant Hormones :

Growth regulating substances and their mode of action. Role of
auxins, gibberelic acid, abscisic acid, cytokinins and brassinosteriods in
the regulatory cell extension, germination, growth and development. Signal
transduction and gene expression Secondary metabolism-Special features
of secondary plant metabolism formation and functions of phenolic acids,
tannins lignins, flavonoid pigments, surface waxes, cutin and suberin -
the plant protective wats, terpenes Mineral metabolism - role of different
minerals absorption and translocation of inorganic and organic substances.

Unit-IV: Photomorphogenesis :

Physiology of flowering & Vernalization Responding to light:
Photomorphogenesis: Phytochrome, Phytochrome in dark grown seeding,
Physiological effects of Phytochrome, Phytochrome in green plants,
Phytochrome under natural conditions, mechanism of Phytochrome
action. Temperature and Plant Development: Temperature in the Plant
environment, Influence of temperature on growth and plant distribution,
and development.

Unit-V: Photoperiodism and Rhythmic Phenomena :

Photoperodism; the Biological Clock,Genetic approaches to
photoperiodism, and rhythms; Photoperiodism in nature. Biochemistry of
fruit ripening, senescence and abscission; Seed Germination and
Dormancy Defence system in plants (ethylene, Jasmonic acid and
Salicylic acid), Pathogenesis Related (PR) Proteins.

Text Books:

1. Heldt, H. 2005. Plant Biochemistry (3rd Edn.) Indian Reprint,
Elsevier, New Delhi.

2. Hopkins, W. G., Introduction to Plant Physiology. 3rdEdition. John
Wiley & Sons, New York.2009.

Reference Books:

1. Dey, P. M. & Harborne, J. B. (Eds.) 1997. Plant Biochemistry,
Academic Press, London

2. Salisbury, F.B., & C.W. Ross,”Plant Physiology”, 4th ed., Thomson
Wadsworth Pub., 2007. California.
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Il Year B.Tech. Biotechnology |- Semester L T P To C

4 - - 4 4

BT 311 PLANT PHYSIOLOGY (ELECTIVE - 1)

Course Description & Objectives:

To make the student to understand about the uptake of water,
absorption of minerals and different transport mechanisms in plants. To
acquaint the student with biochemical processes like photosynthesis,
respiration, nitrogen fixation; biosynthesis of secondary metabolites and
strategies to improve their production. To gain knowledge on growth,
differentiation, morphogenesis, development, mineral nutrition, plant
movements and plant hormones; effect of different stresses on plant
growth and development and responses of plants to stress.

Course Outcomes :
1. Absorption of water and minerals; transport mechanisms

2. Bioechemical processes like phaotesynthesis, respiration, nitregen
fixation and biesynthesis of secondary metabolites

3. Growth, differentiation, morphogenesis, development, plant
hormones, plant movements, photoperiodism

4. Effect of different types of stresses and response of plants to
stresses.

Unit - I: Water Potential :

Plants and water, Diffusion, bulk flow, chemical and water potential;
osmosis, transpiration, Ascent of Sap, mineral nutrition, absorption of
mineral salts, nature of membranes, solute absorption, passive and active
transport, ATPase pumps, proton pumps, carriers and channels, transport
in phloem.

Unit - II: Plant Biochemistry :

Photosynthesis — chloroplasts, Emerson effect, Photosystem |
and I, Electron transport, Calvin eycle,c4 pathway, photorespiration, CO,
fixation, factors affecting photosynthesis; Respiration - Respiratory
Quotient, glycolysis, fermentation, Krebs cycle; electron transport system
and their energitics, Pentose phasphate pathway, factors affecting
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respiration; Nitregen cycle; fixation, assimilation of nitrates and
ammonium.

Unit-lll : Plant secondary metabolites :

Definition of stress , stressful environments, water stress —drought,
cold and salt; chilling injury, high temperature stress, oxidative stress,
Mechanisms of plant response to water and related stresses, plant
defense systems. Introduction; Classification, structure, function and
biosynthesis of secondary metabolites ; important pathways of
biosynthesis - phenyl propanoid pathway; Mevalonate pathway and acetate
6mevalonate pathway. Strategies and approaches for the over production
of plant secondary metabolites — plant cell suspension cultures, hairy
root cultures, metabolic engineering, bioreactors.

Unit-1V : Plant growth, Development and Regulation :

Growth, patterns of growth and development, growth kinetics,
morphogenesis, principles of differentiation, dormancy, germination,
flowering and senescence. Concepts of hormones and their action,
Biosynthesis and physiological significance of auxins, cytokinins,
gibberellins, abscisic acid, ethylene; Basic principles of plant movements-
nastic movements, tropisms, photomorphogesis, photoperiodism
Unit- V: Stress Physiology :

Definition of stress , stressful environments, water stress —drought,
cold and salt; chilling injury, high temperature stress, oxidative stress,
Mechanisms of plant response to water and related stresses, plant
defense systems.

TEXT BOOKS:

1. Plant Physiology , Frank B. Salisbury and Cleon W. Ross 2004,
4™ Edition, Thomson Asia Pte Ltd., Singapour

2. Plant Biochemistry; P. M. Dey and J. B. Harborne, Academic
Press (1997).

REFERENCE BOOKS

1. Plant Biochemistry, P.M. Dey & J.B. Harborne(2000) Hart Court
Asia Pte Ltd.

2. Introduction to plant Biochemistry. Goodwin and Mercer, CBS
Publisher (2000).

3. Biochemistry and Molecular Biology of Plants. Buchanan,
Greussem and Jones, AAPS (2000).
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Il Year B.Tech. Biotechnology |- Semester L T P To C
- -1 1 1
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IIl Year B.Tech. Biotechnology | - Semester L T P To C
- - 3 3 2

BT313 BIOCHEMICAL REACTION ENGINEERING LAB

Course Description & Objectives:

Provides practical knowledge of different chemical reactors
used in chemical engineering industries.
Course Outcomes:
1. Able to determine the kinetics of a given reaction in different types
of reactors
2. Would be familiar with the working models of various types of
reactors
3. Able to Characterize lab reactors through residence time
distributions (measured or model based).
4. Gain knowledge oneffects combined reactors on kinetics of the
reaction.

List of Experiments:

Kinetic Studies in C.S.T.R

Kinetic Studies in P.F.R

Kinetic Studies in Combined Reactor
Kinetic Studies in Batch Reactor
Adiabatic Batch Reactor

R.T.D Studies in C.S.T.R

R T D Studies in C.S.T.R’s in Series
R.T.D Studies in Plug Flow Reactor
R.T.D Studies in Combined Reactor.

© ©® N o g > w NP

TEXT BOOKS:

1. Octave Levenspiel - Chemical Reaction Engineering , 3" Ed.
John Wiely & Sons,1999.
2. H.S. Fogler - Elements of Chemical Reaction Engineering, 2"

ed. PHI, 1992.
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Il Year B.Tech. Biotechnology | - Semester L T P To C
- - 3 3 2

BT 329 CELL & TISSUE CULTURE LABORATORY

Course Description & Objectives:

To introduce the advanced laboratory skills that reinforce basic
principles and techniques learned in introductory biology, chemistry of
various cells and tissue systems. The enhancement of general and
advanced laboratory experiences, facilitates that further for future
independent research. To provide research outcomes that develops
critical thinking and analytical skills. towards the changing trends in
technology and the modern aspects of biochemical and molecular biology
questions asked in plant biology and allied areas.

Course OQutcomes:

1. The laboratory teaching of this course will provide students an
opportunity to get hands on training with some of the most basic,
yet widely utilized techniques in micropropagation etc.

2. Become familiar with sterile technigues, media preparation,
methodologies in plant tissue/cell culture, effect of BRGH on plant
tissues ete:

List of Experiments:
1. Introduction to Cells, plant tissues
2. Observation of Algal & Fungal cultures,Mitotic & Meiotic Cells
3. Preparation of different Media for plant cell/tissue culture
4. Surface sterilization
5. Raising of Aseptic Seedlings
6. Callusinduction

7. Organogenesis
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8. Effect of Auxins on root induction

9. Effect of Cytokinins on shoot induction

10. Protoplast iselation & culture

11. Hardening & Field transformation of cultured Plants

12. Agrobacterium mediated gene transfer, selection of transformants,
reporter gene (GUS) assays.

TEXT BOOKS:

1. C.C.Giri &ArchanaGiri, Plant Biotechnology Practical Manual,
2007.

2. Bhojwani, S.S. and Rajdan, Plant Tissue Culture: Theory and
Practice.,Elsevier Publishers, Amsterdam, 2004.

REFERENCE BOOK:

1. Laboratory manual for Microbiology by P Gaunasekharan,Newage
International Publishers. 2004.
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Il Year B.Tech. Biotechnology Il - Semester L T P To C
- - 3 3 2

BT 331 BIOLOGICAL DATABASE LABORATORY

Course Description & Objectives:

The data pertaining to Biology is diverse and numerous. Hence a
few data banks with details on genes, proteins, ligands, SNP etc.... are
being maintained by Governmental and non-governmental agencies for
the percolation of information. These data bases are to be practiced in
the lab.

Course Outcomes:
1. Students will be able to retrieve data from online databases
2. Theywill understand the significance of biological databases
They will be able to submit annotated data to the databases
They will understand the importance of accession IDs

Mhey will be able to utilize various tools in databases for research
works in future.

Explaining and mining of the following Data Banks
a) NCBI
b) DDBJ
¢) UCSC GENOME BROWSER
d) Biogrid (India)
e) Protein Data Bank
f) EMBL-EBI
g) HLA/IMGT data base
h) SNP database
TEXT BOOK:

1. Bioinformatics: Sequence and Genome Analysis, Second
Edition, David Mount, 2004.

a bk w
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Il Year B.Tech. Biotechnology 1l-Semester L T P To C
4 - - 4 4
BT 302 ANIMAL BIOTECHNOLOGY (ELECTIVE-II)

Course Description & Objectives:

The course provides an overview of current developments in different
areas of animal biotechnology. Itimparts in vitro reproductive techniques
for sperm, ovum and embryo manipulation.It helps in ellucidating
structural, functional and comparative genomics of farm animals and its
application for livestock improvement.The course comprehends the
application of immunological techniques in biotechnology and appreciates
the principles of animal cell culture and its application.

Course Outcomes:
At the end the students will demonstrate the ability in / to
1. Development of primary cultures
2. Development of established cell culture.
3. Assess the effect of factors and their role in cell functions.
4

. Develop awareness in interlinking of different fields for the
development of biological organs:

UNIT- I: Animal cell culture techniques and media :

Cell culture techniques including primary and secondary culture,
cell lines, suspension culture, organ culture etc. Different type of cell
culture media, growth supplements, serum free media, balanced salt
solution, culture of different tissues and its applications. Behavior of cells
in culture conditions, division, growth pattern and metabolism, estimation
of cell number and cell viability, Ml assay. Quantification of cells by
trypan blue dye exclusion method!

UNIT-II: Development and maintenance of Cell Lines

Development of cell lines, characterization and maintenance of
celllines, stem cells, cryopreservation, common cell culture contaminants.
Cryopreservation of primary cell cultures and cell lines. Effect of viruses
on cultured mammalian cells. Cloning of domestic animals. Conservation
of endangered species.
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UNIT-IIl: Immunodiagnostics :

Somatic cell hybridization, hybridoma technology, commercial
production of antibodies using monoclonal antibodies, screening of hybrids
for production of monoclonal antibodies. Application of antibodies in
chemiluminescence and fluorescence assay used, antibody based nucleic
acid probes and their applications in ELISA.

UNIT-1V : Reproductive Technology

Assisted reproductive biotechnology in man and animal, introduction
to embryo biotechnology, endocrine therapeutics. methodology of super
ovulation, in vitro fertilization, embryo culture and micromanipulation,
preparation of sperm for IVF. Different methods of gene transfer and their
limitations, sperm mediated gene transfer, embryo splitting, production
of transgenic livestock by nuclear transfer and its application, regulatory
issues.

Unit-V : Animal Genomics

Characterization of animal genomes, SNP, STR, QTL, RFLP, RAPD,
genetic basis for disease resistance, transgenic animal production and
application in expression of therapeutic proteins. Nucleic acid based
methods for identification of animal species, detection of meat adulteration
using DNA based methods, identification of wild animal species using
DNA based methods. Brief introduction on Software tools for molecular

phylogeny.
TEXT BOOKS:

1. M M Ranga (2014) Animal Biotechnology, 2" Ed. Riddhi
International.

2. P C Trivedi (2014) Advances in Biotechnology, Riddhi International

REFERENCE BOOKS:
1. Gordonl. 2005. Reproductive Techniques in Farm Animals, CABI.

2. KindtTJ, Goldsby RA & Osbrne BA. 2007. Kuby Immunology. WH
Freeman.

3. Kun LY. 2006. Microbial Biotechnology, World Scientific.
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Il Year B.Tech. Biotechnology Il-Semester L T P To C
4 - - 4 4
BT 304 THERMODYNAMICS FOR
BIOTECHNOLOGISTS

Course Description & Objectives:

Develop familiarity with thermal energy concept..To estimate
properties of chemical compounds and biomass.Develop familiarity with
heat of reactions.Develop familiarity with phase and chemical equilibria.

Course Outcomes

1. Understand the terminology associated with engineering
thermodynamics.

2. Reiterate the first and second laws of thermodynamics, and
understand the practical implications of these laws in engineering
design.

3. Understand the concepts of heat, work and energy conversion,
and can calculate heat and work quantities for industrial processes.

4. Calculate the properties of ideal and real mixtures based on
thermodynamic principles.

5. Explain the underlying principles of phase equilibrium in two-
component and multi-component systems.

6. Apply mass, energy and entropy balances to flow processes.
UNIT - I : The first law and other basic concepts:

The scope of thermodynamics. The first law of thermodynamics,
thermodynamic state and state functions, enthalpy, steady-state steady
flow process, equilibrium, phase rule, reversible process, constant - V
and constant - P processes, heat capacity. Calculation of Wark, energy
and property changes in reversible processes:

UNIT - Il : Behavior of Fluids :

The PVT behavior of pure substances, virial equations, ideal gas,
applications of the virial equations, second virial coefficients from potential
functions. Thermodynamics of flow processes; principles of conservation
of mass and energy for flow systems.
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UNIT - 1ll : Second Law of Thermodynamics :

Statements of the second law, thermodynamic temperature
scales Entropy, Entropy changes of an ideal gas, third law of
thermodynamics, entropy from the microscopic view point.

UNIT - IV : Thermodynamic Properties of Fluids & Solution
Thermodynamics :

Estimation of thermodynamic properties using equations of state;
Maxwell relationships and their applications; Calculation of flow processes
based on actual property changes, Partial molar properties, concepts of
chemical potential and fugacity, Ideal non ideal solutions, Gibbs Duhem
equation; Excess properties of mixtures; Activity Coefficient.

UNIT - V : Phase Equilibria & Chemical Reaction Equilibria :

Criteria for phase equilibrium; Vapor-liquid equilibrium calculations
for binary mixtures, Liquid — Liquid equilibrium and Solid-liquid equilibrium,
Equilibrium criteria for homogeneous chemical reactions; Evalt@tien &i
gquilibnium consiamt and effeel of pressuie AN [Em gensitiie an gou liBum
eensi@nfi Balculation of equilibrium conversions and yields for single and
multiple chemical reactions.

TEXT BOOKS:

1. JM.Smith,H.C.Van Ness and M.M. Abbott. “Introduction to Chemical
Engineering Thermodynamics”, 5" ed., McGraw Hill, 2005.

2. Y.V. C.Rao, “Chemical Engineering Thermodynamics”, 1st ed.,
University Press, 2004.

REFERENCE BOOKS:

1. K. V. Narayanan, “A Text Book of Chemical Engineering
Thermodynamics”, 1%t ed., PHI Publications, 2001.

2. Y.V.C.Rao, “Engineering Thermodynamics”, 1% ed., University
Publications, 2004.

3. M.D.Koretsky, “Engineering and Chemical Thermodynamics”,
1t ed., John Wiley and sons, 2004.
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Il Year B.Tech. Biotechnology 1Il-Semester L T P To C
4 - - 4 4

BT 306 BIOPROCESS ENGINEERING

Course Description & Objectives:

This course helps to familiarize various aspects of bioreactors, to
understand the media requirements and working conditions for profitable
run of bioprocess industries.

Course Outcomes

1. The student understands about biological and kinetic concepts
underlying bioprocesses engineering.

2. The student able to learn procedures for the design and control of
industrial scale fermentation and biological waste treatment
processes

3. The student will be able to apply different biotechnological methods
used in the recombinant pi@ieim production, in fermentation
processes and in protein purification.

4. The student will be able to analyze the research results and to
present them both in written and oral farm:

5. The student will be able to prepare a research plan for practical
laboratory training research project in bioprocess field.

UNIT -1 : Introduction to Bioprocesses & Media Design :

An overview of traditional and modern applications of biotechnology
industry, outline of an integrated bioprocess and the various (upstream
and down stream) unit operations involved in bioprocesses, generalized
process flow sheets. Medium requirements for fermentation processes,
carbon, nitrogen, minerals, vitamins and other complex nutrients, oxygen
requirements, medium formulation for optimal growth and product
formation, examples of simple and complex media, design and usage of
various commercial media for industrial fermentations.

UNIT - Il : Metabolic Stoichiometry & Energetics :

Stoichiometry of Cell growth and product formation, elemental
balances, degrees of reduction of substrate and biomass, available electron
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balances, vyield coefficients of biomass and product formation,
maintenance coefficients. Energetic analysis of microbial growth and
product formation, oxygen consumption and heat evolution in aerobic
cultures, thermodynamic efficiency of growth.

UNIT - Il : Kinetics of Microbial Growth & Product Formation :

Phases of cell growth in batch cultures, Simple unstructured kinetic
models for microbial growth, Monod model, Growth of filamentous
organisms. Growth associated (primary) and non - growth associated
(secondary)

UNIT - IV :Transport process in bioreactors :

Mixing equipments, flow patters in agitated tanks, radial and axial
flow impellers, mechansim of mixing, power requirement for ungassed
and gassed mixing, scale-up of mixing system, improvement of mixing in
fermenters and effect of shear in bioreactors. Oxygen transfer in fermenters,
measuring dissolved oxygen concentratins, parameters affecting dissolved
oxygen concentrations, measurement of K a and scale up of oxygen
transfer in larger bioreactors.

UNIT -V : Sterilization Kinetics :

Thermal death kinetics of microorganisms, batch and continuous
heat sterilization of liquid media, filter sterilization of liquid media, air
sterilization and design of depth filters, design of sterilization equipment
- batch and continuous.

TEXT BOOKS:

1. M.L.Shuler and F. Kargi “Bioprocess Engineering”, 2" ed., Prentice
Hall of India, 2008.

2. P.M. Doran, “Biochemical Process Principles,1% ed., Elsivier
Publications, 2009

REFERENCE BOOKS:

1. Harvey W. Blanch, Douglas S. Clark “Biochemical Engineering”,
1%t ed., Marcel Dekker Publications, 2007.

2. Bailey Ollis, David F. Ollis, “Biochemical Engineering
Fundamentals”, 2"ed., McGraw-Hill Publications, 1986.
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Il Year B.Tech. Biotechnology Il - Semester L T P To C
4 - - 4 4

BT 308 ENZYME TECHNOLOGY

Course Description & Objectives:

To acquaint the student with classification of enzymes, mechanism
of action, isolation methods, kinetics and applications. Also about
immobilization techniques and bioreactor designing.

Course Outcomes:
After completing this course, the student should be able to:

1. Describe various classes of enzymes, concept of active site and
energetics of enzyme substrate complex.

2. Gainthe knowledge on key structural and energetic factors which
give rise to increased enzyme stability important for industrial
application.

3. Summarize current processes involved in industrial enzyme
production and purification from plants, animals and
microarganisms:

4. Understand the selection and optimization of industrial enzymes
using genetic and biochemical techniques,

5. Understand the different immobilization methods and analyze the
bioconversions in immobilized reactors.

UNIT I: Introduction to Enzymes :

Classification of enzymes, Applications of Enzymes, Principles of
catalysis — collision theory, transition state theory, role of entropy in
catalysis, Comparison of chemical and enzyme catalysis. Stability,
deactivation & catalytic activities. Mechanisms of enzyme action, Concept
of active site and energetics of enzyme substrate complex formation,
Specificity of enzyme reaction.

UNIT II: Isolation of Enzymes :

Extraction and Purification of Crude Enzyme extracts from plant,
animal and microbial sources. Methods of characterization of enzymes
and different characteristics, Development of enzymatic assays.
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UNIT llI: Kinetics of Enzyme Action :

Kinetics of single substrate reactions; Estimation of Michaelis —
Menten parameters, Importance of K, Multisubstrate reaction
mechanisms and kinetics, Turnover number. Types of Inhibition- kinetic
models, Substrate and Product Inhibition, Allesteric regulation of enzymes;
Deactivation kinetics.

UNIT IV : Enzyme Immobilization

Physical and Chemical techniques for enzyme Immobilization -
adsorption. matrix entrapment, encapsulation, cross-linking, covalent
binding — examples, Advantages and disadvantages of different
Immobilization techniques, Overview of applications of immobilized enzyme
systems.

UNIT V: Immobilized Enzyme Reactors

Design of Immobilized Enzyme Reactors-Packedbed,
Fluidizedbed Membrane reactors, Bioconversion calculations in free=
enzyme CSTRs and immobilized enzyme reactors. Stability, Deactivation
& Catalytic activities.

TEXT BOOKS:
1. Trevor palmer - Enzymes, First edition, East west Press, 2004.
2. James E Bailey, David F., Ollis - Biochemical Engineering
Fundamentals, 2" edition. Mc Graw Hill Intl., 1986.

REFERENCE BOOKS:
1. James Lee - Biochemical Engineering , First edition, PHI, 1992.
2. Harvey W. Blanch, Douglas S. Clark - Biochemical Engineering, First
Indian edition, Marcel Dekker, Inc. 2007.
3. Shuler, M.L. and Kargi,F. “ Bioprocess Engineering - Basic concepts
Second Edition Prentice Hall of India Pvt. Ltd., 2005
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Il Year B.Tech. Biotechnology Il - Semester L T P To C
4 - - 4 4

BT 310 BIOETHICS, SAFETY AND IPR

Course Description and Objectives:

This course helps to adhere to the ethical practices appropriate
to the discipline at all times and to adopt safeworking practices relevant
to the bioindustries & field of research :

Course outcomes:

1. Students will gain awareness about Intellectual Property Rights
(IPRs) to take measure for the protecting their ideas

2. They will able to devise business strategies by taking account of
IPRs

3. They will be able to assists in technology upgradation and
enhancing competitiveness.

4. They will acquire adequate knowledge in the use of genetically
modified organisms and its effect on human health

5. They will gain mare insights into the regulatory affairs.

UNIT I: Engineering Ethics & Bioethics :

Senses of “Engineering Ethics™ - variety of moral issued -
types of inquiry - moral dilemmas - moral autonomy - Kohlberg'’s theory
- Gilligan’s theory - consensus and controversy — Models of
Professional Roles - theories about right action - Self-interest - customs
and religion - uses of ethical theories. Introduction to Bioethics. Social
and ethical issues in Biotechnology Definition of Biosafety. Biosafety
for human health and environment. Social and ethical issues. Use of
genetically modified organisms and their release in to the environment.
Special procedures for r=-DNA based products, Transgenic plants and
Animals:

UNIT Il : Regulatory Affairs :
Regulation, national and international guidelines of Biosafety, r-

DNA guidelines, Regulatory requirements for drugs and Biologics GLP
and GMP.
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UNIT Il : Intellectual Property Rights :

Intellectual property rights and protection, patents and methods
of application of patents, Trade Secrets copyrights, Trade Marks, legal
implications, farmer’s rights, plant breeder’s rights. International and
National conventions on biotechnology and related areas, WTO
guidelines.

UNIT IV : Safety, Responsibilities and Rights:

Safety and risk - assessment of safety and risk - risk benefit
analysis and reducing risk — the three mile island and case studies.
Collegiality and loyalty - respect for authority - collective bargaining -
confidentiality - conflicts of interest - occupational crime - professional
rights - employee rights.

UNIT V : Global Issues :

Multinational corporations - Environmental ethics - computer
ethics - weapons development and bioterrorisms - engineers as managers-
consulting engineers - engineers as expert witnesses and advisors - moral
leadership-sample code of Ethics.

TEXT BOOKS:

1. Mike Martin and Roland Schinzinger, “Ethics in Engineering”,
McGraw-Hill, New York 1996.

2. Govindarajan M, Natarajan S, Senthil Kumar V. S, “ Engineering
Ethics”, Prentice Hall of India, New Delhi, 2004.

REFERENCE BOOKS:

1. Sasson A, Biotechnologies and Development, UNESCO
Publications, 1988.

2. Sasson A. Biotechnologies in developing countries present and
future, UNESCO publishers, 1993. 7. John R Boatright, “Ethics
and the Conduct of Business”, Pearson Education, New

3. Edmund G Seebauer and Robert L Barry, “Fundamentals of Ethics
for Scientists and Engineers”, Oxford University Press, Oxford,
2001. 9. Singh K. “Intellectual Property Rights on Biotechnology”,
BCIL, New Delhi.
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Il Year B.Tech. Biotechnology Il-Semester L T P To C
4 - - 4 4

BT 312 STEM CELL BIOLOGY(ELECTIVE - II)

Course Description & Objectives:

This course is an examination of the goals, practices, and
accomplishments of contemporary stem cell biology. It impart in students
an understanding about embryonic and adult stem cell culture; their role
in drug discovery.

Course Outcomes:

At the end the students will demonstrate the ability
1. Establishment of embryonic & adult stem cells culture.
2. Assess the role of stem cells in drug discovery.

3. Develop awareness in interlinking of genetic engineering in the field
of stem cell biology

UNIT I: STEM CELL BASICS:

Unigue properties of stem cells — embryonic stem cells - adult
stem cells — umbilical cord stem cells — similarities and differences
between embryonic and adult stem cells. Properties of stem cells —
pluripotency — totipotency.

UNIT Il: EMBRYONIC STEMCELLS:

In vitro fertilization —culturing of embryos-isolation of human
embryonic stem cells — blastocyst — inner cell mass — growing ES cells
in lab — laboratory tests to identify ES cells — stimulation ES cells for
differentiation — properties of ES cells.

UNIT Il : ADULT STEM CELLS:

Somatic stem cells — test for identification of adult stem cells —
adult stem cell differentiation — trans differentiation — plasticity — different
types of adult stem cells.
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UNIT IV : STEM CELL IN DRUG DISCOVERY AND TISSUE
ENGIEERING:

Target identification — Manipulating differentiation pathways — stem
cell therapy Vs cell protection - stem cell in cellular assays for screening
— stem cell based drug discovery, drug screening and toxicology:

UNIT V: GENETIC ENGINEERING AND THERAPEUTIC APPLICATION
OF STEM CELLS:

Gene therapy — genetically engineered stem cells — stem cells
and Animal cloning — transgenic animals and stem cells — Therapeutic
applications — Parkinson disease - Neurological disorder — limb amputation
— heart disease - spinal cord injuries — diabetes —burns - HLA typing-
Alzheimer’'s disease —tissue engineering application — production of
complete organ - Kidney — eyes - heart — braim:

TEXT BOOKS:
1. Embryonic Stem cells by Kursad and Turksen. 2002.Humana Press.

2. Stem cell and future of regenerative medicine . By committee on
the Biological and Biomedical applications of Stem cell
Research.2002.National Academic press

REFERENCE BOOKS:

1. Cell Growth and Division: A Practical Approach. Ed. R. Basega,
IRL Press.

2. Cell Culture Lab Fax. Eds. M Butler & M. Dawson, Bios Scientific
Publications Ltd..Oxford.

3. Animal Cell Culture Techniques. Ed. Martin Clynes, Springer.

4. Methods in Cell Biology, Vol. 57, Animal Cell Culture Methods.
Ed. Jenni P Mather and David Barnes. Academic Press.
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Il Year B.Tech. Biotechnology 1l-Semester L T P To C
4 - - 4 4
BT 330 ANIMAL CELL SCIENCE & TECHNOLOGY
(ELECTIVE - 1)

Course Description & Objectives:

This course intends to impart in students an understanding of the
primary cell culture and methods that convert them to long term
established cultures. They will also be exposed to all the factors which
could impact cell culture and equipment requirements for propagation.
Awareness is generated about recent advances in the area of stem cell
technology, organ culture, tissue engineering etc.,

Course Outcomes:

1. Students will demonstrate the ability to develop primary established
cell culture.

2. They could assess the effect of factors and their role in cell
functions.

3. Theywill develop awareness in interlinking of different fields for the
development of biological organs.

4. They will have indepth knowlege em engineering of Animal Cells
and their applications

UNIT-1 BASICS OF ANIMAL CELL AND ITS CULTURING :

Structure and organization of an animal cell, Types of animal cell
culture - cell culture, organ/tissue culture, organotypic culture and
histotypic culture, Equipments and materials needed for animal cell culture
technology.

UNIT-Il ANIMAL CELL CULTURE MEDIUM AND ITS COMPONENTS
AND THEIR SIGNIFICANCE:

Introduction to the balanced salt solutions and growth medium,
Brief discussion on the chemical, physical and metabolic functions of
different constituents of culture medium, Role of carbon-di-oxide and role
of serum and its supplements in maintaining cells in culture medium,
Serum and protein free defined media and their application.
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UNIT-IIl BASIC TECHNIQUES OF MAMMALIAN CELL CULTURE IN
VITRO:

Primary and established cell lines, Biology and characterization of
the cultured cells, measuring parameters of growth. Maintenance of cell
culture, Cell separation, Cell transformation, Cell synchronization,
Measurement of viability and cytotoxicity, Apoptosis - characteristic
features and molecular mechanisms, Measurement of cell deathi

UNIT-IV ENGINEERING ANIMAL CELLS:

Somatic cell genetics, Cell culture based vaccines, Genetic
engineering of mammalian cells in culture, Scaling up of animal cell culture,
Stem cell cultures - embryonic and adult stem cells and their applications.

UNIT-V APPLICATIONS OF ANIMAL CELL CULTURE:

Three dimensional culture and tissue engineering, Applications of
animal cell culture technology (heterologous, Primary culture/CEF
culturing, Protein Expression).

TEXT BOOKS:

1. Culture of Animal Cells, Fl. lan Froshney. Wiley-Liss.

2. Animal Cell Culture - Practical Approach, Ed. John R.W. Masters,
OXFORD,

REFERENCE BOOKS:

1. Cell Growth and Division: A Practical Approach. Ed. R. Basega,
IRL Press.

2. Animal Cell Culture Techniques. Ed. Martin Clynes, Springer.
Methods in Cell Biology, Vol. 57, Animal Cell Culture Methods.
Ed. Jenni P Mather and David Barnes. Academic Press
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- -1 1 1

SR005 SEMINAR
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Il Year B.Tech. Biotechnology Il - Semester L T P To C
- - 3 3 2

BT 332 MOLECULAR BIOLOGY AND GENETIC
ENGINEERING LABORATORY

Course Description & Objectives:

To familiarize students with Molecular Biology and Genetic
Engineering Techniques like isolation of DNA agarose gel electrophoresis;
PAGE, silver staining, blotting techniques, restriction enzyme digestion,
ligation, restriction mapping, cloning of DNA & Transformation.

Course Outcomes:

The course is oriented at providing insights into
1. Isolation of genomic DNA from tissues
2. Amplifying DNA by PCR
3. Quantification of Nucleic acids by PCR
4

. In-depth knowledge of various experiments to execute projects
independently

List of Experiments:

Isolation of Plant, Bacterial Genomic DNA and Plasmid DNA.
Agarose Gel Electrophoresis.

Molecular Weight Determination DNA

Restriction digestion.

Restriction mapping and ligation.

Blotting Techniques — Northern/Western blots

N o gk~ DN RE

Cloning of DNA into plasmid vector.
8. Expression of Beta — galactosidase assay.

TEXT BOOKS:

1. Ausubel etal, Current Protocols in Molecular Biology, Green
Publishing associates, 1988.

2. Arati Nigam & Archana Ayyagari, Lab Manual in Biochemistry,
Immunology and Biotechnology, 1 sted., 2007.
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Ill Year B.Tech. Biotechnology Il-Semester L T P To C

- -3 3 2

BT 334 BIOPROCESS ENGINEERING LABORATORY

Course Description & Objectives:

To learn - microbial process fundamentals, enzyme catalysis.

Bioreactor design and analysis.
Course Outcomes :

1.

2.

The student understands about biological and kinetic concepts
underlying bioprocesses engineering.

The student able to learn procedures for the design and control of
industrial scale fermentation and biological waste treatment
processes

LIST OF EXPERIMENTS:

1. Kinetics of growith in batch cultivation- estimation of Monod kinetic
parameters
2. Temperature effect on growth-estimation of energy of activation and
Arrhenius Constant for microorganisms.
3. Development of enzyme assays and guantification of enzyme
activity and specific activity
4. Enzyme kinetics
5. Effect of pH and temperature an enzyme activity
6. Technigues of enzyme immobilization - matrix entrapment, ionic
and cross linking.
TEXT BOOKS:
1. K.R. Aneja, “Experiments in Microbiology, Plant Pathology &
Biotechnology”, 4" ed., New Age International Publishers. 2007.
2. P. Gunasekharan, “Laboratory Manual in Microbiology”, 1%ed.,
Newage International Publishers. 2005.
REFERENCE BOOKS:
1. J.Jayaraman , “Laboratory Manaual in Biochemistry”,1 * ed.,
New Age International Publications, 2007.
2. Eisenthal, R. & Danson N.J. (Eds) Enzyme Assays: “A Practical
Approach”, 2" ed., IRI Press, Oxford, UK, 1992.
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IV Year B.Tech. Biotechnology |- Semester L T PTo C
4 - - 4 4

BT 401 BIOINFORMATICS

Course Description & Objectives:

To equip students with computational skills and to help them use
computational methods to study, organise, analyse and interpret biological
information at molecular, genetic and genomics levels.

Course Outcomes :

This course contributes to the development of the following program
learning outcomes

1. Willdemonstrate an advanced understanding of biological sciences
by articulating the methods of science, explaining why current
biological knowledge is both contestable and testable through further
inquiry, and explaining the role and relevance of biotechnology in
society.

2. Will have an understanding of recent developments in a specialized
area of biotechnology

3. Advanced skills to critically analyze and solve problems in
biotechnology.

4. Willdemonstrate cognitive skills in mastery of advanced theoretical

knowledge in biotechnology and apply this knowledge to solve
complex problems in existing and new areas.

5. Will be able to query biological data, interpret and model biological
information and apply this to the solution of biological problems in
any arena involving molecular data.

UNIT I: Introduction to Bioinformatics :

Basics of Bioinformatics, Elementary commands and protocols,
ftp, telnet, http,html. Scope of Bioinformatics.

UNIT II: Sequencing Alignment & Dynamic Programming

Heuristic Alignment algorithms. Global sequence alignments -
Neddleman - Wunsch Algorithm, Smith - Waterman Algorithm - Local
sequence alignments (Amino acid substitution Matrices (PAM, BLOSUM).
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UNIT IlI: Biological Databases & Their Use

Introduction to Biological databases, Organization and manage-
ment of databases. Searching and retrieval of information from the World
Wide Web. Structure databases - PDB (Protein Data Bank), Molecular
Modeling Databases (MMDB). Primary Databases NCBI,EMBL,
DDBJ,Introduction to Secondary Databases Organization and manage-
ment of databases Swissprot, PIR,KEGG,Introduction to BioChemical
databases-organization and Management of databases. KEGG,
EXPASY,BRENDA, WIT.

UNIT IV: Evolutionary Trees & Phylogeny

Ultrasonic trees — parsimony — Ultrametric problem — Perfect phy-
logeny — Phylogenetic alignment — connection between multiple align-
ment and tree construction.

UNIT V: Applications of Bioinformatics

DNA Mapping and sequencing —Map alignment — Large scale se-
quencing and alignment — Shotgun — DNA sequencing — Sequence as-
sembly — Gene predictions — Molecular predictions with DNA strings.

TEXT BOOKS:

1. D. Baxivanis and Foulette - Bioinformatics: A Practical Guide to
the Analysis of Genes and Proteins, Wiely Indian Edition, 2001.

2. Mount. D. - Bioinformatics: Sequence and Genome Analysis, In-
dian Edition, Cold Spring Harbor Lab, 2001.

REFERENCE BOOKS:

1. C SV Murthy - Bioinformatics, 1% Edition , Himalaya Publishing
House, 2003.

2. Harshawardhan P. Bal - Bioinformatics — Principles and Applica-
tions, First Reprint, Tata McGraw-Hill, 2006.

3. T K Attwood, D J parry-Smith, Introduction to Bioinformatics,
Pearson Education, 1st Edition, 11th Reprint 2005.
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IV Year B.Tech. Biotechnology |- Semester L T P To C
4 - - 4 4

BT 403 IMMUNOLOGY

Course Description & Objectives:

The course enables students to acquire knowledge and
understanding of theoretical concepts of Immunology.It also helps in
acquiring skills and provides competence in specialized immunological
techniques in the diagnosis and management of health related disorders.
It also imparts knowledge and understanding of research methods
employing immunological techniques for application in biomedical and
clinical research.

Course Outcomes:

The learning outcomes are the following:

1. The immune system of the vertebrate host will be comprehensively
known

2. The blood cells and their defense roles will be familiar
3. The transplantation techniques and principles involved will be known

4. The techniques to asses immune surveillance help students to
undertake clinical immunology as a profession.

UNIT I: Immune system and immune responses:

Cells and organs of immune system; innate and acquired immunity,
types of immune responses, theory of clonal selection. Development,
maturation, activation and differentiation of T-cells and B-cells; antigen
presenting cells, major histocompatibility complex, antigen processing
and presentation; regulation of T-cell and B-cell responses. TCR and its
diversity.

UNIT II: Antigen and antibodies:

Ntigens: Chemical and molecular nature;
haptens;adjuvants;Antibodies: structure and functions of antibodies;
genetic control of Ab production. Isotype, allotypes, ldiotypes; antigen-
antibody reactions and their significance in diagnosis; monoclonal and
polyclonal antibody production: principles and applications, Immunotoxic
chimeric antibodies and abzymes.
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UNIT IlI: Infection and Immunity:

Injury and inflammation; immune responses to infections: immunity
to viruses, bacteria, fungi and parasites, cytokines, complement;
immunosuppression, tolerance, allergy and hypersensitivity, AIDS and
Immunodeficiencies, resistance and immunization, vaccines.

UNIT IV: Transplantation and Tumor Immunology:

Transplantation: genetics of transplantation; laws of transplantation;
Graft rejection evidence and mechanisms of graft rejection,prevention of
graft rejection, tumor immunology. Autoimmunity, Autoimmune disorders
and diagnosis.

UNIT V: Immuno-Techniques:

Immunoelectrophoresis, SDS-PAGE, HB electrophoresis, ELISA,
RIA, non-isotopic methods for detection of ntigens,chemiluminescence
assay, immunohistochemistry, purification techniques of antigens and
antibodies. Flowcytometer, PCR, RTPCR, application of recombinant DNA
technology for the study of the immune system, Immunotherapy with
genetically engineered antibodies.

TEXT BOOKS:

1. Kuby Immunology, 5th Edition . Richard A Goldsby, Thomas J Kindt
Barbara A Osborne . W H Freeman and Company.

2. Tizard, Immunology., 4th Edition.
REFERENCE BOOKS::
1. Nandini Shetty-Immunology Introductory Text Book.
2. Fundamentals of Immunology-William Paul
3. Cooper E.L General Immunology.

4. Roitt. Essential Immunology, Vaccines conventional, subunit and
recombinant, antidiotypic vaccine, Blackwell Scientific publications,
Oxford,1991.
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IV Year B.Tech. Biotechnology |- Semester L T PTo C
4 - - 4 4

BT 405 DOWNSTREAM PROCESSING

Course Description & Objectives:

To make the student regarding role and importance of downstream
processing in biotechnology and its problems associated with product
purification. Also about the different separation, purification and new
emerging methods and technologies for product recovery.

Course Outcomes:

1. Imparts an understanding of principles of major unit operations
used in downstream processing of biopharmaceuticals (e.qg.,
homogenization, centrifugation, chromatography, and ultra
filtration).

2. Gives aninsight focuses on designing processes for the recovery
and subsequent purification of a target therapeutic protein.

3. Able to perform basic scale-up calculations for downstream unit
operations

4. Able to describe and explain about process of recombinant proteins
purification.

UNIT I: Role Of Downstream Processing In Biotechnology:

Role and importance of downstream processing in biotechnological
processes. Problems and requirements of bioproduct purification.
Economics of downstream processing in Biotechnology, characteristics
of biological mixtures, process design criteria for various classes of
bioproducts.

UNIT II: Physical Separation Methods:

Separation of intracellular, extra-cellular, heat and photosensitive
materials. Cell disruption: chemical, mechanical and enzymaticmeth -
ods Physicochemical basis of separation; Physical separation processes:
solid and liquid system, flocculation, centrifugation,precipitation, filtra-
tion, settling.
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UNIT IlI: Product Recovery Methods:

Extraction, liquid-liquid extraction, aqueous two-phase extraction,
absorption, adsorption and leaching. Membrane-based separations (mi-
cro, ultrafiltration, reverse osmosis,dialysis), theory, design and configu-
ration of membrane separation equipment applications.

UNIT IV: Product Purification:

Chromatographic techniques- Paper, TLC, Adsorption, lon
exchange, Gel filtration, affinity chromatographic separation processes,
GC, HPLC, FPLC, Chromato focusing electrophoretic separations.
Elecrtrophoresis of proteins and nucleic acids, 1D-2D Gels, Types of
Electrophoretic techniques (Capillary and Pulse field).

UNIT V: Product Finishing and Emerging Technologies:

Crystallization and drying. Pervaporation, super liquid extraction
foam based separation case study with examples for processing of Two
Industrial Products (Citric acid / Penicillin and Low volume high value
product like recombinant proteins).

TEXT BOOKS:

1. BIOTOL.” Series - Product Recovery in Bioprocess Technology,
1+t edition, Butterworth Publications, 2004.

2. B. Sivasankar - Bioseparations Principles and Techniques,
1%t edition, PHI Publications, 2009.

REFERENCE BOOKS:

1. Wankat PC- Rate Controlled Separations, 1st edition, Spinger,
2005.

2. S.N. Mukhopadhyay - Process Biotechnology Fundamentals, 2"
edition,Viva Books Private Limited, 2005.

3. P F Stanbury, AWhitaker - Principles of Fermentation Technology,
2 edition, Elsevier Publication, 2008.

4. Keith Wilson, John Walker, John M. Walker - Principles and Tech-
nigues of Practical Biochemistry, 7" edition, Camebridge Publica-
tion, 2010.
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IV Year B.Tech. Biotechnology |- Semester L T P To C
4 - - 4 4

BT 407 BIOPHYSICS (ELECTIVE - Ill)

Course Description & Objectives:

The course helps in understanding physical principles that governs
the resulting structures. It helps in familiarizing with different types of
spectroscopy and analyzing various types of structures.It enables to
determine higher order structures of proteins, nucleic acids and
carbohydrates and provided understanding of transport mechanism of
organisms.

Course Outcomes:
Students will be able to

1. Understand basic principles of physics, biology and chemistry that
will govern cell structures.

2. Get familiarized with working principle of different spectroscopy.
3. Analyze various types of structures.

4. Determine higher order structures of proteins, nucleic acids and
carbohydrates.

5. Understand various transport mechanisms of organisms.

6. Compare different types of transport systems across membranes.

UNIT-I : Basic thermodynamics Ligand binding and co-operativity in
biological systems, kinetics, diffusion and sedimentation.

UNIT-II : Principles and biological applications of UV-Vis, fluorescence,
vibrational and circular dichroism spectroscopy. Mass spectrometry and
basics of one- and two-dimensional NMR spectroscopy with applications
to peptide and protein structure determination.
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UNIT-III : Crystal morphology and symmetry :

Symmetry elements and symmetry operations, point groups,
lattice space groups. Production and properties of X-rays, diffraction of
X-rays by crystals, Laue equations, Bragg'sLaw, Fourier transformation
and structure factor, reciprocal lattice, experimental techniques, rotating
crystals and moving film methods. Basic ideas of structure determination,
Patterson and Fourier methods, chemical crystallography, structures of
organic, inorganic compounds and minerals, powder diffraction.

UNIT-IV : Basic ideas on structure and conformation of simple molecules
structural features of proteins, nucleic acids and carbohydrates, aspects
of biomolecular forces .Higher order structural organisation of proteins
and nucleic acid.

UNIT-V : Membrane Biology : Lipid structure and their organization,
comparison of different membrane models, diffusion and permeability,
different types of transport systems across membranes, liposome and
its applications

TEXT BOOKS:

1. Tinoco, I, Sauer K, Wang J C. Physical Chemistry, Principles
and Applications in Biological Sciences Prentice Hall, New Jersey,
USA, 978.

2. Horst Friebolin, Basic One-and Two-Dimensional NMR
Spectroscopy (Fourth Edition), Wiley-VCH.

REFERENCE BOOKS:

1. Cantor, C.R., and Schimmel P.R., Biophysical Chemistry, Vols. I-
111, W.H. Freeman and Co., San Francisco, USA, 1980.

2. Buerger M.J., Elementary Crystallography Woolfson M.M., An
Introduction to X-ray Crystallography.Stout H. and Jenson L.H., X-
ray Structure Determination, Macmillion, 1968.

3. A.R. Leach, Molecular Modelling : Principles and Applications,
Prentice Hall (2001).

4. Schulz and Schirmer, Principles of Protein Structure, Springer-
Verlag (1979).
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BT 409 BIOSENSORS AND BIOELECTRONICS
(ELECTIVE-III)
Course Description & Objectives:
This course helps to understand the use of biomolecues as recogni

tion elements for detection of a particular analyte and the use of biological
elements such as proteins in place of silicon chips.

Course Outcomes:
Upon undergoing this course students are expected to:

1. Extend principles of engineering to the development of bio-analytical
devices and the design of sensors

2. Understand the basic configuration and distinction among biosensor
systems

3. Explore and extend the technical limits of biosensor performance.
4. Overview of current developments in biosensors and bioelectronics.
UNIT I: INTRODUCTION:

Biosensors- Advantages and limitations, various components of
biosensors Biocatalysis based biosensors, Bioaf finity based biosensors
& Microorganisms based biosensors, Biologically active material and
analyte. Types of membranes used in biosensor constructions.

UNIT II: TRANSDUCERS IN BIOSENSORS:

Various types of transducers; principles and applications -
Calorimet- ric, Optical, Potentiometric / Amperometric, Conductometric /
Resistom etric, Piezoelectric, Sem iconductor, Impedim etric,
Chemiluminiscenebased Biosensors.

UNIT lll: APPLICATION AND USES OF BIOSENSORS:

Biosensors in clinical chemistry, medicine and health care,
biosensorsfor veterinary, agriculture and food Low cost - biosensor for
industrial processes for online monitoring; biosensors for environmental
monitoring. Application of enzymes in analysis; design of enzyme
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electrodes and their application as biosensors in industry, healthcare,
food and environment.

UNIT IV: BIOELECTRONICS:

Potential advantages & Developments towards a biomolecular
computer, development of molecular arrays as memory stores; molecular
wires and switches; mechanisms of unit assembly.

UNIT V: DESIGN FOR ABIOMOLECULAR PHOTONIC COMPUTER:

Assembly of photonic biomolecular memory store; Information
processing; commercial prospects for biomolecular computing systems.

TEXT BOOKS:

1. Brian R Eggins - Biosensors an Introduction , First edition, John
Wiley & Sons Publishers, 1996.

2. Loic J Blum, Pierre R Coulet - Biosensors Principles and
Applications, First edition, Marcel Dekker,Inc, 1991.

REFERENCE BOOKS:

1. Donald G. Buerk - Biosensors Theory and Applications, First Edition
Technomic Publishing. Co, Inc, 1993.

2. Elizabeth A Hall - Biosensors, First Edition, Open University,
Milton Keynes, 1990.

3. Graham Ramsay - Commercial Biosensors, First edition, John Wiley
& Sons, Inc. 1998.

4. Tran Minh Canh - Sensor Physics & Technology - Biosensors ,
First  Edition, Champan & Hall, 1993.
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BT 411 NANO BIOTECHNOLOGY (ELECTIVE-III)

Course Description & Objectives:

This course combines physical laws, chemical procedures and
biological principles on the nano-scale and enrich the students with
important applications in a range of fields like medical diagnosis, drug
delivery, detection of bio-macromolecules in complicated biochemical
systems etc.

Course Outcomes:

1. This course will give a general description about Nanomaterials
based on their dimensionality.

2. ltgives the information about importance of reduction in materials
dimensionality, and its relationship with materials properties.

3. This course will give a general description about Nanomaterials
based on their dimensionality.

4. Imparts an understanding of approaches for Nanomaterial
fabrication & Nanotechnology tools.

5. Imparts an understanding of approaches for Nanomaterial
fabrication & Nanotechnology tools.

6. Gives an insight into the use of Nanotechnology in biomedical,
microelectronics and optical applications.

Unit | : Introduction:

Scope and Overview, Length scales , Importance of Nanoscale
and Technology, History of Nanotechnology, Future of Nanotechnology:
Nano Technology Revolution, Silicon based Technology, Benefits and
challenges in Molecular manufacturing: The Molecular assembler
concepts.

Unit Il : Nano Particles :

Introduction, Types of Nanoparticles. Techniques to Synthesize
Nanoparticles, Characterization of Nanoparticles, Applications, Toxic
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effects of Nanomaterials, Significance of Nanoparticles Nanofabrications-
MEMS/NEMS, Atomic Force Microscopy, Self assembled monolayers/
Dip-pen Nanolithography, Soft Lithography, PDMS Molding, Nano wires
and Nanotubes.

Unit lll : Applications - | :

Nanobiosensor and Nanofluids. Nanocrystals in biological
detection, Electrochemical DNA sensors and Integrated Nanoliter systems.
Nano-Biodevices and Systems. Fabrication of Novel Biomaterials through
molecular self assembly- Small scale systems for in vivo drug delivery-
Future nanomachine.

Unit IV : Applications- Il :

Clinical applications of nanodevices. Artificial neurons. Real-time
nanosensors- Applications in cancer biology. Nanomedicine. Synthetic
retinyl chips based on bacteriorhodopsins. High throughput DNA
sequencing with nanocarbon tubules. Nanosurgical devices.

Unit V : Ethical Issues in Nanotechnology :

Introduction, Socioeconomic Challenges, Ethical Issues in
Nanotechnology: With special Reference to Nanomedicine, Nanomedicine
Applied in Nonmedical Contexts. Nanotechnology and Future Socio-
economic Challenges.

TEXT BOOKS:

1. Christof M. Niemeyer, Chad A. Mirkin - Nanobiotechnology:
Concepts, Applications and Perspectives. 1stEd. Wiley-VCH, 2006.

2. Jian-Qin Liu, Katsunori Shimohara - Biomolecular Computation by
Nanobiotechnology, 1sEd., Artech House, 2007.

REFERENCE BOOKS:

1. Ralph S. Greco - Nanoscale Technology in Biological Systems.
1t Ed. CRC Press. 2005.

2. Hari Singh Nalwa - Handbook of Nanostructural Biomaterials and
Their Applications in Nanobiotechnology. 15 Ed.American Scientific
Publishers, 2005.
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BT 413 ENVIRONMENTAL BIOTECHNOLOGY
(Elective-IlI)

Course Description & Objectives:

The main objective of this course is to impart students an
understanding of pollution of environment by air, water and soil responsible
for degradation of natural resources and degradation of biodiversity. The
course also provides a fundamental knowledge of biological methods
used in safeguarding the environment by waste treatment, energy
production from waste and biological methods for minimum pollution
formation.

Course Outcomes:
Upon completion of the course, the student will:

1. Be able to conceptually differentiate old biotechnology from modern
biotechnology.

2. Become aware of the importance of conserving soil microorganisms
in order to maintain the ecological balance

3. Acquire thorough understanding about the various waste water
treatment systems.

4. Be able to design and develop small scale waste water
management systems

5. Be able to utilize the potential of microorganisms for bioremediation
and biodegradation.

UNIT 1: INTRODUCTION:

Origin and Definition of old and new biotechnology, Biotechnology
a multidisciplinary growing tree, scope and importance of Biotechnology
in India. Environmental Pollution-soil, water air, oil and heavy metal
pollution, Types and causes and its effects on environment. Microbial
flora of soils.
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UNIT II: BIOGEOCHEMICAL ROLE OF SOIL MICROORGANISMS :

Microbial flora of soil-Interactions among soil microorganisms—
Nitrogencycle—Carboncycle ulfurcycle—Phosphorouscycle
UNIT Il : BIOMASS :

Types and composition of biomass, waste as renewable source of
energy, methods of energy production, energy and fuel using
microorganisms, conversion of methane to synthetic gas, cellulose as a
source of energy, conservation of energy.

UNIT IV: INDUSTRIAL WASTE WATER MANAGEMENT :

Aerobic and anaerobic waste water treatment, sewage disposal
and treatment — physical and biological treatment, effluent treatment —
primary and secondary treatment. Biological nitrogen and phosphate
removal waste water treatment in diary, distillery, tannery, sugar and
industry pulp.

UNIT V : BIOREMEDIATION AND BIODEGRADATION :

Pseudomonas for bioremediation, types and reactions of
bioremediation, biodegradation of hydrocarbons and pesticides, microbes
in leaching of metals — leaching of copper and uranium, Control of air
pollution, control devices for gaseous pollutants, volatile organic pollutants.

TEXT BOOKS::

1. Casida Jr, L.E., Industrial Microbiology, New Age International (P)
Ltd.2007

2. Bhattacharya, B.C. and Banerjee, R., “Environmental
Biotechnology”, OxfordUniversityPress,2007.

REFERENCE BOOKS::

1. Bioremediation Engineering: Design and application — John T,
Cookson Jr., McGraw Hill, Inc., (1985).

2. Environmental Biotechnology (2005)by A. H. Scragg (Author),
Alan Scragg, Oxford University Press.

3. Foster C.F. John ware D.A. Environmental Biotechnology, Ellis,
Honwood Ltd. 1987.
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BT 415 BIOPHARMACEUTICAL TECHNOLOGY
(ELECTIVE-IV)

Course Description & Objectives:

To give awareness to the student about history, sources of drugs,
pharmocodynamics, pharmacokinetics and drug manufacturing. It also
deals with production and applications of biopharmaceuticals and drug
delivery systems.

Course Outcomes:
Student gains knowledge on

1. History and sources of drugs, different dosage forms and routes of
drug administration.

2. Pharmacodynamic and pharmacokinetic mechanisms

3. GMP, Manufacturing facilities, sources, production procedures,
analysis and formulation of drugs and Biopharmaceuticals

4. Production and medical applications of therapeutic proteins like
interferons, interleukins, insulin, erythropoietin, hGH etc.,

5. Biomaterials and different drug delivery systems.
UNIT I : Introduction to Pharmaceuticals:

History & Definition of Drugs. Sources of Drugs - Plant, Animals,
Microbes and Minerals, Different dosage forms, Routes of drug
administration.

UNIT Il : Pharmacodynamics and Pharmacokinetics:

Physico-Chemical Principles, Pharmacodynamics- Mechanism of
drug action, Drug receptors, and Physiological receptors: structural and
functional families. Pharmacokinetics - Drug absorption, Factors that affect
the absorption of drugs, Distribution of drugs, Biotransformation of drugs,
Bioavailability of drugs.

Biotechnology 139


Praveen
Highlight

Praveen
Highlight

Praveen
Highlight

Praveen
Highlight

Praveen
Highlight

Praveen
Highlight


VFSTR UNIVERSITY

UNIT Il : Drug manufacturing processes:

Good manufacturing practices, Manufacturing facilities, Sources
of Biopharmaceuticals, Production & analysis of Biopharmaceuticals.
Recent advances in the manufacture of drugs using r-DNAtechnology.

UNIT IV : Production and Applications of Biopharmaceuticals:

Production of Therapeutic Proteins, Hormones, Cytokines -
Interferon’s, Interleukins | & II, Tumor Necrosis Factor (TNF); Nucleic
acids. Role of Biopharmaceuticals in treatment of various health disorders

UNIT V: Drug Delivery Systems, Biomaterials & their Applications:

Controlled and sustained delivery of drugs. Biomaterial for the
sustained drug delivery. Liposome mediated drug delivery. Drug delivery
methods for therapeutic proteins.

TEXT BOOKS:

1. Leon Lachman, H.A. Lieberman & J.L.Kanig, Theory & Practice
of Industrial Pharmacy, 3" ed. Varghese Publishg House, Bombay,
1987.

2. Gary Walsh - Biopharmaceuticals: Biochemistry & Biotechnology;,
2" Ed. John Wiley & Sons Ltd., England. 1998.

REFERENCE BOOKS:

1. Milo Gibaldi - Biopharmaceutics and Clinical Pharmocokinetics,
First edition, Pharma Book Syndicate, 2006.

2. Remington’s Pharmaceutical Sciences, Mark Publications & Co.

3. Tripathi K.D. - Essentials of Medical Pharmacology, 6th edition,
Jaypee Publication, 2006.

4. Brahmankar, D.M., Sunil, B.Jaiswals - Biopharmaceutics &
Pharmacokinetics a Treatise , 2™ edition, M.K.Jain Publication,
Delhi, 2009.
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BT 417 CANCER BIOLOGY
(ELECTIVE-IV)

Course Description & Objectives:

To acquaint students with the biological principles of cancer as
well as the human dimensions of the disease and its therapies. To
introduce the students to important and current concepts in Cancer Biology
and Cancer Genetics and the lectures are organized into broad thematic
groups dealing with Cell - Autonomous Mechanisms, Non Cell-Autonomous
Mechanisms Organ Systems and Therapeutic Approaches.

Course Outcomes
Student acquires knowledge on
1. Causes of cancer at molecular level like cell cycle regulation and
mutations
2. Differentforms of cancer, diet and cancer
3. Physical and chemical carcinogenesis
4. Molecular cell biology of cancer like signal targets of cancer,

oncogenes, tumor suppressor genes, growth factors and receptors
etc.,

5. Invasion and metastasis of cancer

UNIT-I: Fundamentals of Cancer Biology :

Regulation of cell cycle, mutations that cause changes in signal
molecules, effects on receptor, signal switches, tumour suppressor genes,
modulation of cell cycle in cancer,different forms of cancers, diet and
cancetr.

UNIT- 1l : Principles of Carcinogenesis :

Natural History of carcinogensis, Theory of carcinogenesis, Chemi-
cal carcinogenesis, targets of chemical carcinogenesis.metabolism of
carcinogenesis.principles of physical carcinogenesis, x-ray radiation-
mechanisms of radiation carcinogenesis.
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UNIT- Il : Principles of Molecular Cell Biology of Cancer :

Signal targets and cancer, activation of kinases; Oncogenes,
identification of oncogenes, retroviruses and oncogenes, detection of
oncogenes. Oncogenes / proto oncogene activity. Growth Factor and
Growth Factor receptors that are Oncogenes.Growth factors related to
transformation.

UNIT-IV : Principles of Cancer Metastasis :

Clinical significances of invasion, heterogeneity of metastatic phe-
notype, metastatic cascade,Basement membrane disruption three - step
theory of invasion, proteinases and tumour cell invasion

UNIT-V : Detection & Cancer Therapy :

Cancer screening, early and advanced detection, Detection using
biochemical assays, tumor markers, molecular tools for early diagnosis
of cancer.Different forms of therapy, chemotherapy, radiation therapy, Use
of signal targets towards therapy of cancer; Gene therapy. Immuno therapy:
advantages and limitations.

TEXT BOOKS:

1. Maly B.W.J -“Virology A Practical Approach”, IRLI Press, Oxford,
1987.

2. Dunmock N.J And Primrose S.B. - “Introduction to Modern Virol-
ogy”, Blackwell Scientific Publications, Oxford, 1988.

REFERENCE BOOKS:

1. MargaretAKnowlies, Peter J Selby - Introduction to the Cellular &
Molecular Bioilogy of Cancer, Oxford, 4th Edition, 2005.

2. Raymond W. Ruddon - Cancer Biology, Wiley Publications, 4" Edi-
tion, 2007.

3. Robert T.A. Weinburg - The Biology of Cancer, Garland Science,
First Edition, 2007.
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BT 419 FERMENTATION TECHNOLOGY
(ELECTIVE-IV)

Course Description & Objectives:
This course helps to familiarize important aspects of fermentation

technology like media, process optimization, inoculum levels, solid state
fermentation and bioprocess considerations for animal and plant cell
cultivation

Course Outcomes:

1. After completing this course, students will be able to verbally
describe the most common equipment, materials and methods
rel ated to biotechnological processes, microbial growth and
cultivation and sterilization.

2. Understand the difference in bioprocess of various reactors and
develops the processes for bioproducts.

3. Student can design the medium requirements for bioprocess of
plant cells, animal cells and microorganisms.

4. Be Able to apply different mathematical formulas for biocatalysis
and for the bioreactor performance and use those to plan and
analyze bioprocesses.

5. The student will also be able to produce, analyze and interpret
data from bioprocesses.

UNIT - | : Fermentation Process:

General requirements of fermentation processes, Basic design and
construction of fermentor and ancillaries, Main parameters to be monitored
and controlled in fermentation processes; An overview of aerobic and
anaerobic fermentation processes and their application in the
biotechnology industry, solid-substrate, slurry fermentation and its
applications, whole cell immobilization, behaviour of microbes in different
reactors (air lift, fluidized, batch, continuous and fed batch condition).
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Unit - Il: Fermentation inputs:

Nutrient requirement for fermentation process, carbon, nitrogen
source, macro and micronutrients, renewable energy sources (carbon
and nitrogen), C/N ratio, development of inocula for microbial, plant and
animal cell cultivations, supply of air/nitrogen for aerobic and anaerobic
process

UNIT - lll : Bioproces optimization :

Conventional optimization process (one variable at a time approach),
need for statistical experimental desing, screening techniques-Plackett
Burman design, response surface methodology-Box-Benken desing,
central composite desing and self directing optimization

UNIT - IV : Solid state fermentation :

Introduction to solid state fermentation (SSF), comparison of SSF
with submerged fermentation, applications in industry, growth kinetics in
SSF, Heat and Mass transfer problems in SSF, SSF bioreactors, Scale
up of SSF.

UNIT - V: Plant and animal cell cultivation :

Plant and animal cells compared to microbial cultivation, Bioreactor
considerations for plant cell-suspension culture, immobilazation culture
and organized tissues. Methods used for cultivation of animal cells,
Bioreactor conideration for animal cell culture-suspension culture,
anchorage dependent cultivation. Imporant industrial products from plant
and animal cell cultivation.

TEXT BOOKS:

1. Stanbury P.F, Stephen J. Hall and Whitaker A - Principles of
Fermentation Technology, 2nd edition, Butter Worth - Heinemann,
An imprint of Elsevier, India pvt. Ltd., 2005.

2. Shuler, M.L. and Kargi - F. “ Bioprocess Engineering - Basic
concepts Second Edition, Prentice Hall of India Pvt. Ltd., 2005.

REFERENCE BOOKS:

1. Bailey and Ollis - “ Biochemical Engineering Fundamentals”, 2"
Edition, McGraw Hill , 1986.

2. Pauline M. Doran - Bioprocess Engineering Calculations, First
edition, BlackwellScientific Publications, 2005.
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BT 421 IMMUNOLOGY LABORATORY

Course Description & Objectives :

This laboratory course is designed to help students become familiar
with and proficient in the performance of principles and protocols in cellular
immunology immunochemistry and clinical serology.

Course Outcomes:

1. The cellular components of immune system would make students
to think of adoptive immunity which constitutes the basic principle
of vaccination.

2. The student will be aware of chemical diagnostics and its
significance

3. The student will be able to acquire the functioning of ELISA
List of Experiments :
1. Isolation of lymphocytes from the mouse spleen and thymus
2. Examination of mouse lymph nodes.
3. ldentification and enumeration of mouse and human leukocytes
4. Complement fixation test
5. Hemagglutination test
6. Ouchterlony double immunodiffusion
7
8
9

. Immunoelectrophoresis
. ELISA
. Preparation of antigen and adjuvant emulsion
10.Immunization of mouse
11. Harvesting of polyclonal antibodies
Text Book :

1. Immunology: A laboratory manual Editor: Richard L Myers,
Publisher: Brown (William C)
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BT423 DOWNSTREAM PROCESSING LABORATORY

Course Description & Objectives:

To aquaint the student to learn about various cell disruption

techniques and product recovery methods.
Course Outcomes:
1.

4.

Students will acquire adequate knowledge in physical separation
technigues

They will be able to purify protein using precipitation methods

They will understand the basic practical principles of
various chromatographical technigues.

The will be able to perform various unit operations in downstream
processing.

List of Experiments:

1.
. Protein precipitation methods

. Dialysis

. lon-exchange chromatography
. Gelfiltration chromatography

. Agueous Two-phase extraction,
. HPLC

. Product preservative methods
9.

0 N O 0ok~ WDN

Solid separation methods-filtration, sedimentation, centrifugation,

Adsorption process in batch and continuous mode

TEXT BOOKS:
1. Scopes AK - “Protein Purification “, IRL Press, 1993.
2. JJayaraman - Laboratory Manaual in Biochemistry , First

Edition, New Age International, 1993.

REFERENCE BOOK:
1.

Eisenthal, R. & Danson N.J. (Eds) - Enzyme Assays - A
Practical Approach, First Edition, IRI Press, Oxford, UK, 1992.
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BT 425 BIOINFORMATICS LABORATORY

Course Description & Objectives:

To gain practical knowledge in retrieving biological information and
analysing them & to use bioinformatics tools to solve biological
problems.

Course Outcomes:

1. Students will be able to explore biological database.

2. The software tools adopted in the practical exercies make students
to analye the biological data.

3. They will be be able toutilize various tolls embedded in public
databases

4. They will be able to perform annotation of unknown query sequences

5. They will acquire adequate skills to perform proetin-ligand
interactions and molecular simulation.

List of Experiments:

1. To retrieve Nucleotide and protein sequences from Biological Da-
tabases like NCBI, SwissProt

2. Toretrieve structure data for query protein from PDB

3. Toretrieve Pathways from Pathway Databases (KEGG, BRENDA,
METACYC, ECOCYC

To retrieve Biological Information from Pub Med of NCBI

To retrieve Open reading frame of given query nucleotide sequence
by Gene prediction methods .

Analysis of protein sequence using Expasy.

Sequence similarity searching of nucleotide sequences
Sequence similarity searching of protein sequences

9. Docking Studies.

TEXT BOOKS:

1. Andreas D. Baxevanis, B.F. Francis Ouellette, Bioinformatics A
Practical Guide to the analysis of Genes and Proteins, 3™ edition,
Wiley-Intersicence Publications, 2005.
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MS 402 PRINCIPLES AND PRACTICE OF
MANAGEMENT

Course Description & Objectives:

The main object of the course is to explain about concepts,

principles and practice of management.
Course Outcomes:
By the end of this course it is expected that the student will be able to:

1. Understand what is management and evolution of management
thought
Importance of planning and decision making in organizations
Process of organizing and delegation of authority
Theories of motivation and leadership styles

5. Coordination and control process in the organizations
UNIT - I : Management :

Overview: Definition, nature, purpose and scope of management -
Functions and Roles of a manager - an overview of planning, organizing
and controlling - Is managing a science or art? Ethics in managing and
social responsibility of managers - Evolution of management thought.
Contributions made by Taylor, Fayol, Weber, Elton Mayo, Maslow,
Herzberg, and McGergor. Various approaches to Management - Decision
Theory approach. Systems Approach: Key concepts in systems - Closed
system versus open system. Subsystems, System Boundary. McKinsey's
7-S Approach needs - Leadership:

UNIT — Il : Planning & Decision Making:

Types of plans, steps in planning, and process of planning.Nature
of objectives, setting objectives. Concept and process of Managing by
Objectives.Nature and purpose of strategies and policies. Strategic
planning process. SWOT analysis,Portfolio matrix, premising and
forecasting. Decision Making: Meaning, Importance and steps in Decision
Making - Traditional approaches to decision-making - Decision making
under certainty, programmed decisions — Introduction to decision-making
under uncertainty,non-programmed decisions, decision tree- group-aided
decisions; Brain storming — Creativity, creative problem solving.

pwDn
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UNIT - Ill Organizing :

Concept of organization, process of organizing, bases of
Departmentation,Authority & power - concept & distinction. Various types
of organization structures -Delegation - concept of delegation; elements
of delegation - authority, responsibility, accountability. Reasons for failure
of delegation & how to make delegation effective.Decentralization -
concept, reasons for decentralization and types (or methods) of
decentralization. Span ofManagement - concept, early ideas on span of
management.

UNIT — IV Directing :

Motivation and Motivators: Concept, Theories of Motivation:
Hierarchy of Needs, Motivation-Hygiene Expectancy, Equity,
Reinforcement, McClelland’s needs - Leadership: Meaning, Definition,
Ingredients of Leadership — Trait Approaches of Leadership — Leadership
Behavior and Styles — Contingency Approaches to Leadership —
Communication: Meaning, Process, and Importance in Functions of
Organization — Barriers in Communication — Effective Communication
UNIT —V Coordination and Control :

Concept and importance of coordination; factors which make
coordination difficult; techniques or methods to ensure effective
coordination. Control: Concept, planning-control relationship, process of
control - setting objectives, establishing standards, measuring
performance, correcting deviations. Human response to control.
Dimensions or Types of Control: Feed forward control, Concurrent Control
(Real Timelnformation & Control), Feedback Control - Techniques of
Control: Brief review of Traditional and Modern Techniques of Control.
TEXT BOOKS:

1. Stoner, Freeman and Gilbert, Jr. Management, 6/e, Pearson
Education, New Delhi, 2006.

2. Heinz Weihrich, Harold Koontz: Management A Global Perspective,
10/e, Tata McGraw Hill, 2007.

REFERENCE BOOKS:
1. Datft, The New Era of Management, Thomson, 7/e New Delhi, 2007.
2. Schermerhorn : Management 8ed, Wiley India 2006.
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BT 402 REGULATORY AFFAIRS & CLINICAL TRAILS
(ELECTIVE-V)

Course Description & Objectives:

To make the student learn about rules, regulations and guidelines
for clinical trails and how they are applicable in different countries. Also
to acquaint with medical ethics, IVF, audit types, audit processing, and
preparation, packaging, labeling and approval of investigational products
and quality management.

Course Out Comes:

Student will be familiar with
1. Rules, regulations and guidelines for clinical trails and their
applicability in different countries.
2. Medical ethics, IVF, audit types and audit processing,
3. Preparation, packaging, labeling and approval of investigational
products
4. Quality management

UNIT I : Regulations of Clinical Research:

ICH-GCP guidelines, Licensing authorities -roles and
responsibilities of FDA, EU Clinical Trial Directive, Data Protection Act ,
Declaration of Helsinki 2000 amendment and codes of practice, Regulations
relating to electronic signatures, drug preparation and packaging, EMEA,
European directives and MRECSs,Ethics committees — history and
structure.

UNIT Il : Medical Ethics and Auditing:

Ethics in all aspects of health care, Historical cases, Negligence,
informed consent, mental competence Up —to — date cases: cloning,
human embryos and IVF, Shared responsibilities for decisions and the
understanding of risk: INDIAN / USA / EU Ethics approval system —
Overview and Recent developments: Regulations in clinical research, The
purpose of audits, Types of audits, Preparing for audits, In company, On
site, The audit process, Typical audit finding.
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UNIT 1l : Clinical Research and Clinical Trails:

History and purpose of GCP development, Roles and
responsibilities in clinical research according to ICH GCP-Sponser Monitor
Investigator Audit, IRB/IEC Investigational brochure Essential
documentation. The INDIAN / USA / EU Directives on GCP in Clinical
Trials - Purpose, How will the introduction affect clinical research, Extracts
from the guidance documents; Possible sanctions for non- compliance -
Legal and regulatory, Commercial and Professional.

UNIT IV: Regulatory Affairs and Product Approval:

History of regulatory affairs, Main concepts QSE, Sources of
information, Regulatory affairs for studies in human subjects and required
data. Current and future European ,US perspectives,requirements and
procedures. Regulatory submissions for new products, Requirements for
gaining approval, US perspective, Regulating control over marketing and
sales of medical products, Regulations, Codes of practice, Promotional
materials. Inputs of Indian guidelines & Indian perspectives.

UNIT V : Latest Developments and issues in Clinical Research:

Latest developments in ICH, Confidentiality issues, Medicines for
human use (clinical trials) regulations 2003 and other relevant issues.

Related Web resources:
1. Code of Federal Regulation by USFDA - Download

2. ICH-GCP Guidelines — http//www.ich.org

3. Drugs and Cosmetics Act, 1940 or Download

4. WHO - http//www.who.in  5.http//www.oecd.org

6. http//www.unep.org 7.http//www.unido.org

8. http//www.fao.org 9.http//www.isaaa.org
TEXT BOOKS:

1. Good Clinical Practices, Central Drugs Standard Control
Organisation, Govt. of India

2. Dominique P.Brunier and Gerhardt Nahler - International Clinical
Trial, Volume 1 & 2 Interpharm Press, Denver, Colorado.

REFERENCE BOOK:

1. Biosafety issues related to genetically modified organism , Biotech
Consortium India Limited, New Delhi.
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BT 404 PROTEOMICS AND GENOMICS
(ELECTIVE - V)

Course Description & Objectives :

To acquaint the student with genome organization, gene
identification, expression and applications of genomics analysis. Also
about proteomics, analysis and its applications.

Course Outcomes:

1. Be able to explore various genomes sequenced

2. Be able to gain adequate knowledge on various tools available
annotation of genomes

3. Be able to utilize the principle of two- dimensional gel
electrophoresis for analysis of various proteins

4. Be able to utilize the principle of mass spectrometry and micro
array for analysis of proteins.

UNIT I: Introduction to Genomics and Proteomics:

Introduction — Organization and structure of genomes, Genome
size, Sequence complexity, Introns and Exons, Genome structure in
viruses and prokaryotes, Isolation of Chromosomes, chromosome micro
dissection, Retrofitting. Introduction to Proteomics — The Proteome, Mining
proteomes, Bridging Genomics and Proteomics. Proteomics and the new
biology.

UNIT II: Gene Identification and Expression:

Genome annotation, traditional routes of gene identification,
detecting open-reading Frames, software programs for finding genes,
Identifying the function of a new gene, gene ontology, overview of
comparative and genomics, Protein structural genomics, determining gene
function by sequence comparison and through conserved protein structure
Global expression profiling — Introduction, traditional approaches to
expression profiling, Analysis of RNA expression, applications of genome
analysis and genomics.
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UNIT Ill: Analysis of Proteomes I

Analysis of proteomes - Two-dimensional polyacrylamide gel elec-
trophoresis, Sample Preparation, Solubilization, Reduction, Resolution,
Reproducibility of 2-DE- Detecting proteins in polyacrylamide gels, Im-
age analysis of 2-DE gels.

UNIT IV: Analysis of Proteomes Il

Mass spectrometry based methods for protein identification- De
novo sequencing using mass spectrometric data- Correlative mass
spectrometric based identification strategies, 2-DE gel electrophoresis
coupled with mass spectrometry, Micro array techniques- Types of
micorarrays, Designing a microarray experiment, Microarray Technology
in Treating Disease.

UNIT V: Applications of Genomics and Proteomics Analysis:

Analysis of Genomes — Human, Mouse, Plasmodium
falsiparum,Saccharomyces cerevisiae, Mycobacterium tuberculosis.
Application of proteome analysis- drug development and toxicology,
Pharmaceutical Applications, Proteomics in drug Discovery in human,
phage antibodies as tools, Glycobiology and Proteomics in plant genetics
and breeding.

TEXT BOOKS:

1. S.B.Primrose and R.M. Twyman - Principles of Genome Analysis
and Genomics, 7" Edition, Blackwell Publishing, 2006.

2. S. Sahai - Genomics and Proteomics, Functional and Computational
Aspects, Plenum Publication, 1999.

REFERENCE BOOKS:

1. Andrezej K Konopka and James C. Crabbe, Compact Hand Book
Computational Biology, Marcel Dekker, USA, 2004.

2. Pennington & Dunn - Proteomics from Protein Sequence to
Function, 1 s edition, Academic Press, San Diego, 1996.
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BT 406 INDUSTRIAL PROCESS CONTROL
(ELECTIVE - V)

Course Description & Objectives:

The course is aimed at Choosing the control strategy for a process,
distinguishing between feed forward and feedback control strategies. It
also enables to choose the appropriate control action (P,PI,PD,PID) for
a particular process.It helps in developing the Block diagram from process
identification, analyzing the stability of a dynamic system. It provides
insights in knowing the main types of Instruments and their working
principles along with understanding of the working principle of different
types of control loops.

Course Outcomes:
Students will be able to

1. Understand process dynamics and control.

2. Develop the block diagram for process identification.

Analyze the stability of dynamic system.

Know main types of instruments and their working principle.
Understand working principle of different types of control loops.
Choose appropriate control for a particular process.

7. Understand various types of multiloop control systems.

o o~ w

UNIT I: Process dynamics : Introduction to process dynamics and
control. Response of First Or- der Systems. Physical examples of first
order systems. Response of first order systems in series, Higher order
systems

UNIT Il: Process controllers :

Block digram of chemical reactor control, Servo & Regulator opera- tions.
flow, level, temperature and pressure control, Basic control actions-
characteristics of two position, two position control of single capacitance
process, single speed floating control. P, P+D, P+l and P+I+D control
modes.
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UNIT IlIl: Controller settings:

Optimum Controller Settings- Ziegler - Nichols tuning technique,
Cohen-Coon settings, determination of optimum settings for
mathematically described process using time response and frequency
response. Evaluation criteria, 1/4th decay ratio, IAE. ISE, ITAE.

UNIT IV: Multiloop Control System :

Feed forward control - Feed back control, Ratio control - Cascade
control - Split range control -Multivariable control and examples from
distillation column and Boiler system.

UNIT V: Bioprocess Instrumentation:

Introduction to process instrumentation, pH probes, DO probes,
introduction to biosensors, online glucose sensors and biomass sensors.
umps, pneumatic, hydraulic and electronic controllers. Pneum atic, electric
nd hydraulic actuators. control v alv es- characteristics of control valves-
alve body-Globe, butterfly, diaphragm valves.

TEXT BOOKS:

1. D.R. Coughanowr - Process Systems Analysis and Control , 2nd
Ed. Mc Graw - Hill, 1991.

2. Harriott P. - Process control, Tata Mc Graw- Publishing Co., New
Delhi, 1972.

REFERENCE BOOKS:
1. G. Stephanopolous - Chemical Process Control, PHI,1998.
2. Eckman D.P. - Automatic Process Control , Wiley Eastern Ltd.

3. Heinemann & Pollard A. - Process Control, Educational Books,
Lon-don, 1971.
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BT 408 COMPUTATIONAL MOLECULAR BIOLOGY
(ELECTIVE-VI)

Course Description & Objectives :

It helps the student to be familiar with the various Bioinformatics
tools. Helps in Predicting the 3 Dimensional structure of proteins (without
wet lab) giving information about function of protein and hence It gives
knowledge about finding the function of gene and identifying disease
causing genes by comparative genomics.

Course Outcomes:
1. Be able to perform nucleic acid sequence analysis
2. Be able to identify motifs in biological sequences

3. Gain adequate knowledge about various secondary structures of
RNA and also about discrete models of lattice proteins

4. Be able to predict structure of proteins by alignment based methods

5. Be able to use various available tools to annotate eukaryotic and
prokaryotic genomes.

UNIT | : Introduction to Computational Biology :

Introduction, Biomolecular sequence analysis — Nucleic acid
sequences, Motifs — localization and extraction, Protein sequence
analysis and prediction of secondary structural features.

UNIT Il : Discrete Models of Biopolymers:

Discretized structure models — Lattice proteins, contact graphs.
Combinatorial considerations — secondary structure graphs. Random graph
models of sequence structure maps, RNA secondary structures.
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UNIT Il : Protein Structure Folding & Prediction and DNA- Protein
Interaction:

Overview of protein structure, Protein folding invitro and invivo,
Theoretical models of folding, Insilico folding, Protein structure prediction
- Alignment based methods. DNAProtein Interaction — Target prediction,
sequence based methods, Structure based method, Ab inito method.

UNIT IV : Computational Genomics:

Sequences and contigs, Sequence data description, Advanced
Sequence data description,Genome annotation- Eukaryotic and
Prokaryotic genome annotation tools. Computer simulated functions.
UNIT V : Computation in Comparative Genomics:

Introduction, Evolutionary basis, Tools for comparative genomics —
data selection, Alignment, Visualization .

TEXT BOOKS:

1. Andrezej K Konopka and James C. Crabbe, Compact Handbook -
Computational Biology, Marcel Dekker, USA, 2004.

2. Peter Clote, Rolf Backofen - Computational Molecular Biology An
Introduction, John Wiley & Sons Itd.1997.

REFERENCE BOOKS:

1. David W. Mount - Sequence and Genome Analysis, Published by
CSHL Press Science, 2004.

2. S. Salzberg, D. Searls,and S. Kasif - Computational Methods in
Molecular Biology, Elsevier Science, 1998.

3. Joao Setubal and Joao Meidanis - Introduction to Computational
Molecular Biology Publisher: PWS Publishing Company, Boston,
1997.

4. SC Rastogi,N.Mendiratta.P.Rastogi - Bioinformatics Methods and
Applications:Genomics,Proteomics and Drug Discovery, Prentice
Hall India Publications, 2005.
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BT 410 BIOSTATISTICS (ELECTIVE-VI)

Course Description & Objectives:

The course enables the students to make themselves aware of
various concepts of sampling. The course provides adequate knowledge
about multivariate as well as non parametric statistical methods. It helps
in acquiring basic concepts regarding markov chain models

Course Outcomes:
Upon completion of the course, the student will:
1. Be able to design an experiment statistically

2. Be able to perform various multivariate statistical methods for the
interpretation of multi dimensional data

3. Be familiar with the cases for which non-parametric test can be
applied

4. Dtilize the concept of markov chain models in biological sequence
analysis

UNIT - I: SAMPLING THEORY AND TESTS OF SIGNIFICANCE

Sampling Concepts: Methods of sampling — simple random
sampling, stratified and systematic sampling (description only) - Concept
of sampling distributions and standard error —tests of hypothesis critical
region, two types of errors — level of significance - Student’s t test for
single mean, two sample mean, paired t test - z test for single mean, two
sample mean, single proportion and two sample proportion.

UNIT - II: CHI SQUARE TEST AND DESIGN OF EXPERIMENT

Chi square test of goodness of fit and independence of attributes,
Completely randomized Design, Randomized Block Design, Latin Square
Design and their analysis of Variance.
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UNIT - lll: MULTIVARIATE ANALYSIS

Multiple regression analysis, Principal Component analysis,
Canonical Correlation analysis, Factor Analysis,Descriminant Analysis,
Cluster nalysis (No derivations, theory only).

UNIT-IV: NON PARAMETRIC TESTS

Sign test, Wilcoxon signed rank test, One sample Run Test, Median
test, Kruskal Wallis H test, Kolmogorov Smirnov test, Mann Whitney U
test.

UNIT-V: MARKOV CHAIN MODELS

Definition, Classification, Markov Chain,Transition Probability
Matrix, chapman Kolmogrov theorem, Classification of states and chains,
Poisson Process, Postulates, Properties. Hidden Markov Models Basic
Algorithms, Viterbi Algorithm, Estimation, Forward and Backward
Algorithm, Applications - Multiple Sequence Alignment, Pfam and Gene
finding.

TEXT BOOKS:

1. Veerarajan T, Probability, “Statistics and Random Process”, 4th
Edition, Tata Mcgraw Hill, 2008.

2. Ronald E. Walpole, Raymond H. Myers, Sharon L. Myers, Keying
Ye, “Probability & Statistics for Engineers & Scientists”, 8th
Edition, Prentice Hall, 2006.

REFERENCE BOOKS:

1. Stephen Bernstein, “Schaum’s Outline of Elements of Statistics I:
Descriptive Statistics and Probability”, McGraw-Hill, 1998.

2. Jerrold H zar, “Biostatistical Analysis”, 5th Edition, Prentice Hall,
2010.

3. Irivin Miller, John E Freund, “Probability and Statistics for
Engineers”, Prentice Hall, 1977.
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BT 412 PLANT DESIGN AND ECONOMICS
(ELECTIVE- VI)

Course Description & Objectives:

Perform economic evaluation of chemical processes and chemical
projects, Become familiar with professional and forma for representing
engineering results.

Course Outcomes:
1. Understand concepts of process design and project management
2. Synthesize feasible and optimum flow-sheet

3. Estimation of capital investment, total product costs, and
profitability. 4. Optimum design of equipments based on economics
and process considerations.

5. Estimation of alternative investments and optimum profitability
analysis.

UNIT I : Process Design and Cash Flow:

Introduction — Process design development, design, Cost and
asset accounting, Cash flow for industrial operations, Factors effecting
investment, Production cost.

UNIT Il : Capital Estimation and Interest:

Estimation of capital investments, Cost indices, Cost factors,
Interest and investment cost, types of interest nominal and effective interest
rates.

UNIT Il : Annuities and Taxes:

Continuous interest, Present worth and discount annuities, Interest
on investment, source of capital taxes and types of taxes, Insurance —
Types of insurances, Self insurance.
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UNIT IV : Depreciations:

Depreciation. Types of depreciation, Services life, Salvage
value,Present Value, Methods for determining depreciation, group depre-
ciation.

UNIT V : Profitability Analysis:

Profitability, Alternative investments and replacements, Profitability
standards, discounted cash flow, Capitalized cost payout period, Al-
ternative investments, Optimum design, Design strategy, Optimum
condition, Optimum production rates, fluid dynamics.

TEXT BOOK:

1. M.S. Peters and K.D.Timmerhaus - Plant Design and Economics,
4th Edition, McGraw - Hill, 1991.

REFERENCE BOOKS:

1. Coulson and Richardson. - Chemical Engineering Plant Design
and Economics. Vol 6, 4th Edition, McGraw-Hill.
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BT 414 PROJECT WORK
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BT 416 INTERNSHIP
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B.Tech.

CHEMIGAL
ENGINEERING

| SEMESTER

Il SEMESTER

n 16HS103 Engineering Mathematics - |

n 16HS102 Engineering Physics

n 16HS105 Technical English Communication

I3 16Cs101 Basics of Computers and Internet

n 1665102 Computer Programming

n 16EE101 Basics of Engineering Products

n 16HS104 English Proficiency and Communication Skills
[ 16HS110 - Engineering Physics Laboratory

n 16HS108 Engineering Mathematics - Il

[ 16Hs107 Engineering Chemistry

n 16ME101 Engineering Graphics

n 16EE102 Basics of Electrical and Electronics Engineering
n 16HS111 Engineering Chemistry Laboratory

n 16HS109 Environmental Science and Technology

[ 16ME103 - Workshop Practice

n 16CH101 Basics of Chemical Engineering

COURSE CONTENTS

| SEM & Il SEM






(G RYI0X] ENGINEERING MATHEMATICS - |

Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA S BS
3 1 2 5 45 | 15 | 30 10 45 - - - -

Course Description and Objectives:

It is aimed to offer various analytical as well as numerical methods to solve first and second
order ordinary differential equations; to impart the knowledge of partial differentiation; to acquaint
with the various methods to solve first and second order partial differential equations; to make
the student familiar with applications of first order ordinary differential equations. To make the
student to use different mathematical tools of MATLAB related to above concepts.
Course Outcomes:
The student will be able to:

. recognise and solve different types of first order ordinary differential equations.

. find the complementary functions and particular integral of second and higher order
ordinary differential equations with constant coefficients.

° apply the knowledge of ordinary differential equations in some instances.
. solve ordinary differential equations, with initial conditions, numerically.
. find the local maxima/minima of given function of two variables.

. eliminate arbitrary constants/functions from given relations to form partial differential
equations.

° solve linear and non-linear partial differential equations of standard types.

. classify second order partial differential equations and solve them.

SKILLS:

Solve given differential equation by suitable method.

v
v" Compute numerical solutions of differential equation by apt method.
v/ Compute maxima/minima of given function.

v

Solve given partial differential equation by appropriate method.

VFSTR UNIVERSITY 3
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ACTIVITIES:

o

Differentiate
methods to
solve given
differential
equation.

Compute
numerical
solutions to
differential
equation and
compare the
result with
MATLAB
output.

Compute
maxima/minima
of given
function.

Differentiate
methods to
solve given
partial
differential
equation.

Estimation of
acoustic
impedance of a
given material.

| Year | Semester m

UNIT -1 L-9, T3

FIRST ORDER DIFFERENTIAL EQUATIONS: Variable separable, Homogeneous differential
equations, Linear differential equations, Bernoulli’'s differential equations, Exact and non-exact
differential equations.

UNIT - 2 L-9, T-3

SECOND ORDER DIFFERENTIAL EQUATIONS: Linear differential equations with constant
coefficients, Homogeneous differential equations of second and higher order, Methods to find particular
integral when RHS is of the form - ¥, sinax, cosax and x".

UNIT - 3

APPLICATIONS OF FIRST ORDER DIFFERENTIAL EQUATIONS: Orthogonal trajectories (including
polar form), Newton’s law of cooling, Law of natural growth and decay.

L-9, T-3

NUMERICAL METHODS TO SOLVE DIFFERENTIAL EQUATIONS: Taylor series method, Picard’s
method, Euler’'s and modified Euler’'s method, Runge-Kutta method.

UNIT - 4 L-9,T-3

MAXIMA/MINIMA OF FUNCTIONS OF TWO VARIABLES: Review of partial differentiation - Partial
derivatives, Partial derivatives of higher order; Homogeneous function, Euler’s theorem, Total
differential coefficient, Maxima and Minima of a function of two variables, Conditions for extreme
values, Lagrange method of undetermined multipliers.

JACOBIANS : Definition, Properties, Jacobian of implicit functions.

UNIT -5 L-9, T-3

PARTIAL DIFFERENTIAL EQUATIONS: Formation of partial differential equations, Linear (Lagrange)
equations, Method of multipliers, Non-linear partial differential equations (Types), Charpit’s method,
Second order linear equations with constant coefficients only, Classifications, Rules to find
complimentary function and particular integral (special cases).

LABORATORY EXPERIMENTS

LIST OF EXPERIMENTS Total hours-30
1. Basic mathematical operations using MATLAB.

2. Solving simple expressions.

3. Limits.

4.  Continuity.

5.  Symbolic differentiation.

6.  Symbolic integration.

7.  Plotting of curves.

8.  Plotting of surfaces.

9. Maxima & minima of functions of one variable.

10. Maxima & minima of functions of two variable.

VFSTR UNIVERSITY 4



Engineering Mathematics - | m

11. Solving first order O.D.E.

12. Euler's Method and R-K Method.

TEXT BOOKS:

1. H. K. Dass and Er. Rajanish Verma, “Higher Engineering Mathematics”,
31 edition, S. Chand & Co, 2014.

2. B. S. Grewal, “Higher Engineering Mathematics”, 44" edition, Khanna Publishers, 2014.

3. Rudra Pratap, “Getting started with MATLAB”, Oxford University Publication, 2009.

REFERENCE BOOKS:
1.  Srimanta Pal and Subodh C. Bhunia, “Engineering Mathematics”, Oxford Publications, 2015.

2. B. V. Ramana, “Advanced Engineering Mathematics”, McGraw Hill education,
25" reprint, 2015.

VFSTR UNIVERSITY 5
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(GgR¥ld ENGINEERING PHYSICS

Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA S BS
3 - - 3 45 - - 10 45 - 10 - 10

Course Description and Objectives:

Technology is the experimental information for the physicist, where the theories can be tested.
Recent technical developments have been the results of collaboration of physicists and
engineers.

Study of engineering physics is a unique opportunity to learn the fundamental concepts of
physics and apply this knowledge to both scientific and engineering problems.

The present course deals with various fields such as Lasers, Optical fibers, Photonics, Nano
and functional materials, make the students to enrich basic knowledge in various fields of
physics and apply the same in engineering fields.

Course Outcomes:

The student will be able to:

° understand the applications of ultrasonics and to calculate the velocity of ultrasonic
waves in liquids.

° acquire basic knowledge in Non-destructive techniques.

° understand basic concepts of laser and optical fiber which help in designing and
developing new devices in emerging fields.

° grasp the basics of quantum mechanics.
. understand the fabrication of solar devices.
. use nano science and technology for innovative and compact design.

. demonstrate synthesis, properties and applications of nanomaterials and functional
materials.

SKILLS:

v' Determine the velocity of ultrasonics in a given liquid using interferometer.

v' Study the wavelengths of light sources and lasers.

v' Estimate the efficiency of a given solar cell.

v' Learn about the type of the optical fiber and its ability to propagate light waves from
its numerical aperture.

v" Know voltage — current characteristics of a given light emitting diode.
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Engineering Physics m

UNIT -1 L-9

ULTRASONICS: Introduction, Production of ultrasonic waves - Piezoelectric method; Properties of
ultrasonic waves, Types of ultrasonic waves, Determination of velocity of ultrasonic waves in
solids and liquids, SONAR - Medical applications.

NON-DESTRUCTIVE TESTING: Introduction, Types, Visual inspection, Liquid penetrate testing,
Ultrasonic Testing Systems, X - Ray radiography.

UNIT - 2 L-9

LASERS: Characteristics of laser light, Spontaneous and Stimulated emission of radiation, He-Ne
laser, CO, laser, Semiconductor laser, Applications.

HOLOGRAPHY: Holography and applications.

FIBER OPTICS: Principle of optical fiber, Acceptance angle, Numerical aperture, Types of fibers,
Dispersion and attenuation in optical fibers, Optical fiber communication system, Fiber optic sensors.

UNIT -3 L-9

QUANTUM MECHANICS: Introduction, Matter waves, Schroedinger’s time independent wave
equation, Physical significance of the wave function, Particle in one dimensional potential well,
Tunneling phenomenon.

FREE ELECTRON THEORY OF METALS: Introduction, Classical free electron theory, Electrical
conductivity of metal, Quantum free electron theory, Fermi - Dirac distribution function and its variation
with temperature.

PARTICLE ACCELERATORS: Introduction, Cyclotron, Synchrocyclotron, Betatron and applications.

UNIT - 4 L-9

SOLAR ENERGY: Solar radiation, Photovoltaic effect, Solar cells, Efficiency of solar cell, Solar thermal
energy conversion systems.

PHOTONICS: LED, LCD, Photo conducting materials, Photo detectors, Photonic crystals, Non- linear
optical behaviour of materials, Applications.

UNIT -5 L-9
NANO MATERIALS: Introduction, Fabrication of nano materials - Ball milling - Sol-Gel method; Physical
and chemical properties of nano materials, Applications.

FUNCTIONAL MATERIALS: Smart materials, Shape memory alloys, Chromic materials (Thermo,
Photo and electro), Metallic glasses, Advanced ceramics, Composites, Fiber reinforced
plastics/metals, Biomaterials.

TEXT BOOKS:

1. V.Rajendran, “Engineering Physics”, 7" edition, McGraw Hill Education (India) Pvt.Ltd.,
2014.

2. D.K. Bhattacharya and Poonam Tandon, “Engineering Physics”, Oxford University Press,
2015.

REFERENCE BOOKS :
1. M.R. Srinivasan, “Engineering Physics”, 1% edition, New Age International
Publishers, 2008.

2. M.N. Avadhanulu & P.G. Kshirsagar, “Engineering Physics”, 1 edition, Chand and
Company Ltd., 1992.

Sukhatme S.P., “Solar Energy”, 2" edition, TMH publication, 2005.
Dr. Arumugam “Materials Science”, 3 edition, Anuradha Publications, 2002.

VFSTR UNIVERSITY 7

ACTIVITIES:

o Estimation of
acoustic
impedance of a
given material.

O Measurement
of distances
using ultrasonic
range finder.

o Study of linear
density of yarn/
fibre using
Melde’s
experiment.

o Determination
of refractive
index of a given
liquid using
laser.

o Find the height
of a room using
laser.

O ldentify the
type of semi-
conductor using
Hall effect.

O Study of
numerical
aperture of
optical fibres
made of
different
materials.

o Design of solar
panel to obtain
required
voltage.

o Evaluation of
thermal
conductivity of
materials.

O Measure the
temperature
using thermo
couple.



| Year | Semester m

seabeylesy TECHNICAL ENGLISH
COMMUNICATION

Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA S BS
3 - 2 4 45 - 30 10 15 5 6 4 5

Course Description and Objectives :

To introduce students the specific use of English for the purpose of Technical Communication
that would strengthen their skills in the areas of writing and speaking and thereby enable them
to function effectively in their professional sphere. The objective of this course is to direct the
students towards developing their technical writing skills in particular and overall language
proficiency in general. It will be done by making students peruse good samples of technical
writing covering a wide range of contemporary issues relevant to the engineering profession.
Students will, also be revisiting, the fundamentals of grammar to get trained on use of standard
English.

Course Outcomes:
The student will be able to:

° acquire an understanding of the rules of grammar.

. strengthen their reading and listening comprehension skills to follow the academic
discourse in the engineering classroom.

. have a command of basic vocabulary related to different subject areas.

. have a grasp on the mechanics of writing and express their ideas through construction
of simple texts.

° attain language proficiency to participate in the classroom discussions.

SKILLS:

v' Apply different sub skills like skimming, scanning, reading for information, reading for
inference etc to understand different kinds of text.

v' Apply different sub skills like top down, bottom up approaches to listening, and
understand phonetic and phonological features of the English language to deconstruct
long spoken discourses.

v' Use functional vocabulary relevant to subject areas like environment, tourism,
engineering, technology and media to express ideas lucidly.

v' Use appropriate sentence structure, cohesive devices and diction to construct simple
text in writing and regular correspondence like e-mails, letters etc.

v' Capture and understand key points during class room discourses through applying
sub skills of writing like note-making, paraphrasing and summarizing.
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Technical English Communication m

UNIT -1 L-9
e Text ENVIRONMENTAL CONSCIOUSNESS
(Climate Change, Green Cover, Pollution, Renewable vs. Non
renewable energy sources (from Energy Unit)
e Grammar Articles, Prepositions, Sentence types and construction
e Vocabulary Root, Prefixes, Suffixes
e Composition Paragraph writing (Descriptive and narrative)
e Laboratory
Practice Introduction to phonetics
(Organs of Speech, Consonants, Vowels and Diphthongs, Syllable,
Stress and Intonation)
UNIT - 2 L-9
e Text EMERGING TECHNOLOGIES
(Solar power, Cloud computing, Nanotechnology, Wind energy (to
be covered from Energy unit))
e Grammar Time and tense (Present-past-future; Helping verbs, Modals)
e Vocabulary Synonyms, Antonyms
e Composition Letter writing (Informal)
e Laboratory
Practice Grammar Practice (Speaking of past, present and future)
UNIT - 3 L-9
e Text TRAVEL AND TOURISM
(Advantages and disadvantages of travel-tourism, Atithi devo bhava,
Tourism in India)
e Grammar Subject-Verb agreement, Sentence construction
e Vocabulary Idioms and phrases
e Composition Letter writing (Formal)
e Laboratory
Practice Situational conversations — Role - Plays
(Introducing, Greeting, Enquiring, Informing, Requesting, Inviting)
UNIT - 4 L-9
o Text ENGINEERING ETHICS
(Challenger disaster, Biotechnology, Genetic engineering, Protection
from natural calamities, How pertinent is the nuclear option? An
environment of energy (from Energy Unit))
Avoiding sexist language (Gender Sensitization)
e Grammar Sentence transformation (Degrees, Voice, Speech and Synthesis)
e Vocabulary Phrasal verbs
Composition Note-making, Text, Nandan Nilekani’s In Search of Our Energy
Solutions (from Energy Unit)
Summarizing, Text on “Flight from conversation” (New York Times)
e Laboratory
Practice Situational conversations, Role-Plays (Emotions, Directions,
Descriptions, Agreements, Refusals, Suggestions)
VFSTR UNIVERSITY 9

ACTIVITIES:

o Doing phonetic

transcription of
selected words
from the list
provided using
talking
dictionaries of
AHD and
CALD.

Completing
graded
grammar
exercises in
Rosetta Stone.

Completing
graded
listening and
reading
comprehension
exercises in
Rosetta Stone.

Watching TED
videos and
making notes.

Watching TED
videos to
paraphrase
and summarize.

Ad- making.

Preparing
brochure.

Dialogue
writing followed
by role play.

Poster
designing.

Team
presentation
with PPTs and
Group
Discussion.



| Year | Semester m

UNIT -5

Text

Grammar
Vocabulary

Composition

Laboratory

Practice

TEXT BOOK:

1

REFERENCE BOOKS:
1.

2.

L-9
MEDIA MATTERS
(History of media, Language and media, Milestones in media, Manipulation

by Media, Thousands march against nuclear power in Tokyo (from Energy
Unit), Entertainment media, Interviews)

Common errors
One-word substitutes

E-mail — Short message service (SMS), Writing advertisements, Reporting;
Social media - Blogging, Facebook, Twitter (acceptable and non acceptable
content)

Group discussions — (Topics from Energy Unit), Dumping of nuclear wastes,
Exploration of eco-friendly energy options, Lifting of subsidies on petrol,
Diesel, LPG etc)

“Mindscapes - English for Technologists and Engineers”, Orient Black Swan, 2012.

V. R. Narayana Swamy, “Strengthen Your Writing”, 1 edition, Orient Longman, 2003.

Thomas Elliott Berry, “The Most Common Mistakes in English Usage”, 1%t edition,
Tata McGraw Hill, 2004.

T. Balasubramanian, “A Textbook of English Phonetics for Indian Students”,
Macmillan Ltd., 2000.

Sasikumar.V and P.V. Dhamija,. “Spoken English: A Self-Learning Guide to Conversation
Practice”, 34" Reprint, Tata McGraw Hill, New Delhi, 1993.

Margaret M Maison, “Examine Your English”, 1%t edition, Orient Longman, 1999.

Ashraf Rizwi, “Effective Technical Communication”, Tata McGraw Hill, 2005.

VFSTR UNIVERSITY
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ilseieylol] BASICS OF COMPUTERS AND
INTERNET

Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA BS
3 - 2 4 45 - 30 5 40 - 8 5 -

Course Description and Objectives:

processes.

Course Outcomes:

The student will be able to:

(hardware, software, networking, security, Internet/Web, and Technologies).
o use the products and services of computers.
o use Internet/Web services as a resource for developing shared applications.

° install different operating systems and application software.

This course provides students with a working knowledge of the terminology, processes, and
components associated with Computers and Internet. Students will get exposure to Building
blocks of Computers, Operating Systems, Application software, Networking, Internet, World
Wide Web, Security, Maintenance, Information Systems, and the application development

° understand the terms and concepts of Computer Science and Information Technology

SKILLS:
v Assemble and disassemble the personal computer system.

Install different desktop operating systems.

v" Use the basic text processing, simple data analysis and data presentation tools.
v' Configure network parameters.
v

Secure the personal computer and information from various external threats.

VFSTR UNIVERSITY
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ACTIVITIES:

O

Prepare a
report on
various
generations of
computers and
its peripherals.

Disassembling
and assembling
of a personal
computer
system.

Install the Linux
operating
system and
other software
required in a
personal
computer
system.

Connect the
system to an
Ethernet and
configure the
same.

Prepare an MS
Word
Document.

Prepare a
spread sheet
with various
mathematical
operations,
charts and
sorting etc.

Make a report

on power point
presentation for
the given topic.

| Year | Semester m

UNIT -1 L-10

COMPUTING SYSTEMS: Introduction to computer, Computers for individuals, Importance of
computers, Parts of computer system, Memory devices, Input and output devices, Types of monitors,
Types of printers, Number systems, Bits and bytes, Text codes and types of processors.

UNIT - 2 L-10

OPERATING SYSTEMS: Types of operating systems, User interfaces, PC operating systems, Network
operating systems, Types of software, Programming languages, Compiler and interpreter, Program
control flow and algorithm.

UNIT - 3 L-8

NETWORKS AND DATABASES: Networking basics, Uses of network, Types of networks, Network
hardware, Introduction to data bases and database management systems.

UNIT - 4 L-8

INTERNET AND WWW: Internet’s services, World wide web, Browser setups, Using search engine,
Email and other internet applications.

UNIT -5 L-9

CYBER SECURITY: The need of computer security, Basic security concepts, Threats of users, Online
spying tools, Threats to data, Cybercrime, Protective measures.

LABORATORY EXPERIMENTS

Course Outcomes:
The student will be able to:
° know the usage of the computer systems.
o setup the IDEs for the computer programming languages.
o get exposure on office automation tools like Microsoft Word, Excel, and power point.
. identify the different computer system and data threats and also protect them by installing

antivirus software.

LIST OF EXPERIMENTS Total hours-30

1. Demonstrate the Personal Computer Peripherals and get a report on each peripheral.
2. Demonstrate the Personal computer assembling procedure and do the same.
3. Install wide varieties of free and open source operating systems.

4. Demonstrate Network Interface Card (NIC) configuration and any internet browsers
options setup.

5. Demonstrate the Java Development Kit (JDK) installation and environmental variable
(PATH) setup.

VFSTR UNIVERSITY 12



Basics of Computers and Internet m

6. Demonstrate the following experiments using Office automation tools.

g.
h.

Text formatting and table.

Mathematical equations.

Watermarking using Analysis tool.

Calculate student mark details.

Create four types of charts.

Import external data, sort & filter using Power Point tool.
Create text and images with effects.

Create animation and sound effects.

7. Demonstrate the installation of anti-virus software to detect different types of virus programs.

TEXT BOOK :

1.  Peter Norton, “Introduction to Computers”, 7" edition, Tata-McGrawHill, 2010.

REFERENCE BOOKS:

1. ITL Education Solution Limited, “Introduction to Computer Science”, 2" edition, Pearson
Education, 2011.

2. Eric Maiwald, “Fundamentals of Network Security”, 3" edition, Tata-McGrawHill, 2004.

VFSTR UNIVERSITY 13



| Year | Semester m

I S COMPUTER PROGRAMMING

Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA S BS
3 1 2 5 48 | 15 | 30 5 40 5 8 5 5

Course Description and Objectives:

This course is aimed at offering fundamental concepts of programming language to the students.
It starts with the basics of C-programming and deals with the structure and various attributes
required for writing a ‘C’ program. It also introduces various operators and control statements
used in programming. Then it switches to functions and arrays. It goes on with strings, pointers,
files & the user defined data types. As a first-level course in computer science, it forms the
basis to understand usage of various attributes in writing a program.

Course Outcomes:
The student will be able to :

° understand the basic terminology used in computer programming to write, compile &
debug programs in ‘C’ language.

o use different data types to design programs involving decisions, loops and functions.
° understand the allocation and Usage of dynamic memory.

o understand the usage of files & structures.

SKILLS:
v' Identify suitable data types for an application.
v' Apply control statements for decision making problems.
v' Use multidimension array for matrix application.
v' Design a program to calculate average of a class.
v

Analyze the difference between static & dynamic memory allocation.

VFSTR UNIVERSITY 14
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| Year | Semester m

UNIT - 1 L- 10, T-3

INTRODUCTION TO C PROGRAMMING: Structure of C program - Comments, Processor statement, ACTIVITIES:

Function header statement, Variable declaration statement and Executable statement; C character

set, Constants, ldentifiers, Operators, Punctuations, Keywords, Modifiers, Identifiers, Variables, C o Implement

scopes, Basic data types, Type qualifiers, Storage classes, Reading and writing characters, Formatted matrix

I/0. operations.

UNIT - 2 L-9, T-3 o  |HREIEHE
malloc and

OPERATORS AND CONTROL STATEMENTS: Operators - Assignment, Arithmetic, Relational, calloc functions.

Logical, Bitwise, Ternary, Address, Indirection, Sizeof, Dot, Arrow, Parentheses operators; Expressions

- Operator precedence, Associative rules; Control statements - Category of statements, Selection, o Copy the

Iteration, Jump, Label, Expression and Block. content of one
file into the

UNIT - 3 L-9, T-3 other.

FUNCTIONS AND ARRAYS: Function - Declaration, Prototype, Definition, Calling by value and call o Implement

by address, Standard library functions and Recursive functions; Array - Declaration, Initialization, string

Reading, Writing, Accessing and Passing as a parameter to functions, 2D-arrays, Multidimensional manipulations

arrays. functions.

UNIT - 4 L-9, T-3

STRINGS AND POINTERS: Strings - Declaration, String library functions, Array of strings, Command
line arguments; Pointers - Declaration, Initializing pointers, Multiple indirection, Relationship between
arrays and pointers; Scaling up - Array of arrays, Array of pointers, Pointer to a pointer, Pointer to an
array; Pointer to functions, Dynamic memory allocation functions.

UNIT -5 L-8, T-3

STRUCTURES AND FILES: Structures - Declaration, Initialization and accessing, Array of structures
and passing structures to functions, Structure pointers, Arrays and structures within structures, Unions,
Bit-fields, Types and enumerations; Files - 1/O and processing operations on text and binary files;
Pre-processor directives.

LABORATORY EXPERIMENTS

Course Outcomes:
Upon successful completion of this course, the student will be able to:
. write, compile and debug programs in C language.
. formulate problems and implement algorithms in C.
° develop programming components that efficiently solve computing problems in real-world.

LIST OF EXPERIMENTS Total hours-30
1. Compute the factors of a number.

2. Compute the average of ‘n’ numbers.

3. Find whether a number is palindrome or not.
4.  Find whether a number is a power of 2 or not.
5.  Compute the factorial of a number.

6. Implement any kind of operation (+,-,*,/,%) using a switch case.

VFSTR UNIVERSITY 15



| Year | Semester m

7.  Swap two values useing call by value and call by reference.
8.  Using structure of arrays.
9.  Find the reversal of a number.
10. Find the frequency of each number in the array.
11. Which takes 0’'s & 1's as input and the array should consist of all Qs first and then 1's.
12. Copy the first 10 words of a file into the other file.
13. Count the number of words in a file.
14. Create a structure which stores the student’s information in a class.
15. Reverse the contents of the array.
16. Implement pointer of pointers.
17. Give n" term of the Fibonacci number.
18. Find the factorial of a number using recursion.
19. Find the number of vowels in a file.
20. Access the structure and union members.
TEXT BOOK:
1. Ajay Mittal, “Programming in C - A practical Approach”, 1t edition, Pearson Education,

India, 2015.

REFERENCE BOOKS:

1.

3.

Reema Thareja, “Introduction to C Programming”, 2" edition, Oxford University
Press India, 2015.

Herbert Schildt, C, “The Complete Reference”, 4" edition, Tata McGraw-Hill, 2000.

E. Balagurusamy, “Programming in ANSI C”, 4™ edition, Tata McGraw- Hill, 2008.
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ils==xlej] BASICS OF ENGINEERING
PRODUCTS

Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA S BS
3 - 2 4 45 - 30 5 40 - 8 5 -

Course Description and Objectives:

This course enables the students to understand the basics of civil, mechanical, electrical and
electronics systems and components used in day-to-day life. It deals with construction materials,
power generation principles and working of a few commonly used household appliances. Besides,
the student will be able to identify/appreciate various concepts, service and maintainance of
engineering products.

Course Outcomes:
The student will be able to:
° gain knowledge and hands-on experience on various engineering products.

° install, operate, maintain and troubleshoot basic mechanical, electrical and electronic
appliances.

° understand the concept of conservation of energy.

° gain awareness on choosing appropriate construction materials.

SKILLS:

v'Identify UPS requirements for a given load.

Provide a Lighting scheme for specific working environment.

Design a composition of Heating element for a particular application.
Trouble shoot issues relating to Immersion Heater and Induction Heater.

Provide an earthing for Domestic Outlet.

AN N NN

Select, Configure and maintain a few engineering appliances. Such as TV, Radio,
Telephone, Mobile phone, Wifi Router, Micro oven, PA system etc.

VFSTR UNIVERSITY 17
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ACTIVITIES:

o Trouble

shooting of
immersion
heater and
induction
heaters.

Disassembe
and Assembe
the Domestic
Appliances
such as Mixer
Grinder, Fan
etc.,

Provide
Earthing for
Domestic
Qutlet.

Design the
Electric Wiring
system for a

prototype
house.

Design the
UPS for a
defined load.

Practice
assembly of a
FM radio.

Configure a
Wifi Router for
required
number of
users.

| Year | Semester m

UNIT -1 L-9

WORKING PRINCIPLE OF AC, REFRIGERATOR, PUMPS, IC ENGINES AND SCREW JACK:
Working principle of Air - Conditioner and Refrigerator, Components, Assembly and disassembly;
Working principle of Centrifugal and Reciprocating pumps - Types, Parts and applications, Working
principle of Screw jack and its components, Working principle of IC engines- 2 stroke and 4 stroke.

UNIT - 2 L-10
BRICKS: General, Qualities and Classification of bricks, Tests for bricks, Size and Weight of bricks,
Timber - Definition, Qualities of good timber, Decay of timber and Advantages of timber in construction.
CEMENTS: Types and composition of Cement, Setting of cement, Tests for physical properties of
cement, Different grades of cement.

AGGREGATES: Classification of aggregates, Source, Size and Shape of aggregates, Tests for
aggregates.

STEEL: Types of steel, Physical properties and Mechanical properties of steel, Simple layout design,
Paints, Tiles, fittings, Ventilation, Furniture and green house aspects.

UNIT - 3 L-8

ELECTRIC ENERGY SYSTEMS: Overview of Power System Structure, Conventional and Non
Conventional Generations, Types of Turbines, Generators, Substations, Towers, Earthing procedure,
Protection schemes, Single Phase and Three Phase Systems, Methods of Electrical Wiring Systems,
Wiring procedure and calculations, Wiring methods, Un-Interruptible Power Supply (UPS),
Components in UPS, Its functionality, Calculation of ratings for UPS components to a specific load.

UNIT - 4 L-10

LIGHT: Light Energy, Evolution of Light sources, Working of Incandescent, Fluorescent, MV, SV and
LED Lamps, Comparison and Applications.

HEAT: Heat Energy, Modes of Heat Transfer, Resistance and Induction Heating, Comparison and
applications.

MOTOR: Electric Motors, Classification, Construction and working principles of motors used in
Domestic applications, Mixer grinder, Ceiling and exhaust fan, Hair dryer, Washing machine, Water
pump, Air coolers, Vacum cleaner, Computer cooling motor, Electric bike.

UNIT -5 L-8

HOUSE HOLD ELECTRONIC APPLIANCES: Working principles of television, Radio, Remote control,
Telephone, Microwave oven, Cell phone, PA system, Induction stove, WiFi router and DTH.

LABORATORY EXPERIMENTS

LIST OF EXPERIMENTS Total hours-30

Demonstration of Modelling / functioning / disassembly / assembly / fault rectification /
understanding of the following.

1.  Air-conditioners and Refrigerators
2. 2 Stroke and 4 Stroke Engines

3. Reciprocating Pumps

VFSTR UNIVERSITY 18
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4.  Power Screw Jack

5.  Size and Water absorption capacity of Bricks

6. Initial and final setting time of Cement

7. Toughness value of coarse aggregates

8.  Bulking of Sand

9.  Earthing Schemes

10. Electric Wiring

11. UPS system

12. Immersion Heater, Induction Heater and Iron Box

13. Ceiling Fan and Mixer

14. Television

15 Radio

16. Remote Control

17. Telephone

18. Fax Machine

19. Mobile Phone

20. PA System

TEXT BOOKS:

1. M.S.Shetty, “Concrete Technology”, 1%t edition, S.Chand and Co, 2005.

2. S. C. Rangwala, “Engineering Materials”, 36" edition, Charotar Publishing House,
Anad, 2009.

3.  Govindasamy and A Ramesh, “Electrical engineering - Electrical machines and Appliances
Theory, 1 edition, Tamilnadu text book corporation, 2010.

4.  Janakaraj, A Sumathi et al, “Electrical engineering - Electrical machines and Appliances
Theory”, 1t edition, Tamilnadu text book corporation, 2011.

5. Marshall Brain, “How Stuff Works”, 1 edition, John Wiley&Sons, 2001.

6.  Pravin Kumar, “Basic Mechanical Engineering”, 1t edition, Pearson Publishers, 2013.
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| Year | Semester m

eyl ENGLISH PROFICIENCY AND
COMMUNICATION SKILLS

P rOﬁCiencyT
A

dvanc?

ngfﬂ“e'r
Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA S BS
o -1]21]1 0| - | 30 - - - - - -

Course Description and Objectives:

To equip the students with Functional English by exposing them to a wide range of language
use in different contexts and thereby encourage them to use the language comfortably in real
life situations. The objective of this course is to strengthen the comprehension skills of listening
and reading by acquiring adequate vocabulary through perusing authentic materials gathered
from news papers, journals and other mass communication media.

Course Outcomes:
The student will be able to:

° use functional English to speak and express themselves in different social contexts

° write simple letters, narratives, factual reports and descriptive passages for both
academic and non-academic purposes in English.

. gain proficiency to undergo Preliminary English Test (PET), an Intermediate Level
English Certification Test administered by Cambridge English Language
Assessment, UK.

SKILLS:

v' Use appropriate words in right order for effective sentence formation, and writing
short texts.

v' Read and extract information from different texts and draw inferences by understanding
elements like tone and transitional words.

v" Understand short and long spoken discourses through analysis of elements like stress
and intonation.

v' Atrticulate clearly thoughts and ideas on simple every day topics.

VFSTR UNIVERSITY
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English Proficiency and Communication kills m

UNIT - 1 P-6
FUNCTIONS: Introducing Self/Others, Expressing needs/feelings/opinions (SWOT Analysis)

SKILL FOCUS:

Reading — Understanding factual information

Writing — Word order and sentence formation

Listening — Decoding for meaning following elements of stress, Intonation and accent
Speaking — Articulating syllables clearly, Speaking fluently with correct pronunciation
Vocabulary — Discerning to use right word for the given context

Grammar — Spellings, Use of Nouns, Adjectives, Verbs, Prepositions in the sentence structure

PRACTICE: Objective PET Units 1 - 6

UNIT - 2 P-6
FUNCTIONS: Defining; Describing People, Places, Things and Process.

SKILL FOCUS:

Reading — Inferences from sentences and short messages, True or False
Writing — Rewording, Sentence transformation, Convincing

Listening — Understanding the short messages and conversations
Speaking — Role-plays, Short conversations

Vocabulary / Grammar — Use of Adjectives/Adverbs, Comparatives and Superlatives

PRACTICE: Objective PET Units 7 — 12

UNIT - 3 P-6

FUNCTIONS: Describing Spatial and Temporal Relations, Giving Directions/Instructions

SKILL FOCUS:

Reading - Reading between the lines, Inferences, True/False
Writing — Developing hints, Writing short messages/paragraphs
Listening — Searching for factual information, Gap filling

Speaking Snap Talks, JAM, Elocution
Vocabulary / Grammar — Prepositions, Phrasal Verbs, PET word list

PRACTICE: Objective PET Units 13 - 18

UNIT - 4 P-6
FUNCTIONS: Narrating, Predicting, Negotiating, Planning

SKILL FOCUS:

Reading — Reading for evaluation and appreciation, Comprehension
Writing — Letters, e-mails, 7 C’s

Listening — Following long conversations / Interviews

VFSTR UNIVERSITY 21

ACTIVITIES:

o SWOT
Analysis.

O Snap talks.
o Spell Bee.

o Short
conversations.

o Role play.
O Quiz.
o Elocution.
o JAM.

o Group.
Discussion
Debate.

o Team
presentations.



| Year | Semester m

Speaking — Discussions, Debate, Descriptions
Vocabulary / Grammar — Modals, Conditionals, Verb forms (Time and Tense)

PRACTICE: Objective PET Units 19 — 24

UNIT -5 P-6
FUNCTIONS: Requesting, Denying, Suggesting, Persuading

SKILL FOCUS:

Reading — Understanding factual information

Writing — Short Stories, Explanatory Paragraphs
Listening — Inferences from long speeches/conversations
Speaking — Announcements, Presentations

Vocabulary / Grammar - Punctuation, Cloze tests

PRACTICE: Objective PET Units 25 — 30

TEXT BOOK:

1. Louise Hashemi and Barbara Thomas, “Objective PET”, Student’s Book with Answers,
2" edition, Cambridge University Press, 2015.

REFERENCE BOOKS :
1. Cambridge Preliminary English Test Without Answers 8.

2. Annette Capel and Rosemary Nixon, “Introduction to PET", Oxford University Press.
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ekl ENGINEERING PHYSICS
LABORATORY

Hours Per Week : Total Hours :
L|T|P|C L|T|P
- - 3] 2 - - | 45

Course objectives and Description:

This lab is intended to make the students realize the theoretical concepts of physics having hands on
experience in conducting the experiments.The students have to perform at least ten from the list of
experiments.

Course Outcomes:
The student will be able to:

° realize the concept of resonance by conducting the experiments of AC sonometer and Melde’s
experiment.

° acquire the knowledge on magnetic field theory and thermal conductivity by conducting
experiments, field along the axis of a circular coil and thermal conductivity of bad conductor

° understand the concepts of light by conducting the experiments of determination of wave
length, numerical aperture of an optical fibre and also from V-I characteristics of Solar cell
and LED.

LIST OF EXPERIMENTS

1. Determination of Velocity of ultrasonic waves in liquids.

2. Melde’s Experiment - Transverse and Longitudinal modes.
3. Determination of wave length — Helium - Neon laser.

4.  Determination of Planck’s constant.

5.  Determination of Frequency of Alternating current.

6. Field along the axis of a circular coil — Stewart and Gee’s apparatus.
7. Band gap of semiconductor.

8.  Determination of Hall coefficient.

9.  Thermal conductivity of bad conductor - Lee’s method.

10. Optical Fibre — Determination of numerical aperture.

11. Solar Cell — Efficiency.

12. Study of V — | characteristics of LED.

13. Seebeck effect - Determination of Seebeck coefficient of a thermo couple.

REFERENCE BOOKS:
1. Jayaraman, “Engineering Physics Laboratory manual”, 1%t edition, Pearson Education, 2014.

2. Engineering Physics laboratory Manual — Department of Physics, VFSTR University, 2016.
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/w\ \ S 7/‘ I g8Ye] ENGINEERING MATHEMATICS - I
» /;. |
-3 J .

Hours Per Week : Total Hours :
7 / e ) L T P C L T P WA/RA|SSH/HSH| CS | SA S BS
e, . [ 3] 1|25 45 | 15 | 30 10 as | - |- |- 1-

Course Description and Objectives:
It is aimed to offer different methods for finding rank of a matrix, solving linear equations using
matrices, to compute Eigen values and Eigen vectors, to verify C.H.T and apply it to find
power of a matrix. Also, to make the students familiarize with double and triple integrals, to
make the student acquainted with the concepts of vector differentiation and integration. To
make the student to use different mathematical tools of MATLAB related to above concepts.
Course Outcomes:
The student will be able to:

. carry out the basic operations of matrix algebra.

° use row operations to reduce a matrix to echelon form, normal form.

. determine consistency of a system linear equations.

° compute eigen values and eigen vectors.

. evaluate double integrals and triple integrals.

. evaluate double integrals in polar coordinates.

° utilize Cartesian and polar coordinates to find area.

. understand the concept of gradient, divergance and curl.

° apply vector integral theorems in finding surface and volume integrals.

SKILLS:
v' Appreciate various methods to find the rank of a matrix.
v' Solve given system of linear equations.
v Compute Eigen values and Eigen vectors of a matrix.
v' Compute the power of a matrix by suitable method.
v' Evaluate Multiple integrals.
v' Evaluate surface and volume integrals through vector integral theorems.
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Engineering Mathematics - Il m

UNIT -1 L-9, T-3

RANK OF MATRIX AND LINEAR EQUATIONS: Rank of a matrix, Normal form, Triangular form,
Echelon from, Consistency of system of linear equations, Gauss-Jordan method, Gauss elimination
method, Gauss-Siedal method.

UNIT - 2 L-9, T-3

EIGEN VALUES AND EIGEN VECTORS: Eigen values, Eigen vectors, Properties (without proofs),
Cayley-Hamilton theorem (without proof), Power of a matrix, Diagonalisation of a matrix.

UNIT - 3 L-9, T-3

MULTIPLE INTEGRALS: Double integrals, Evaluation, Evaluation in polar coordinates, Change of
order of integration, Change of variables, Applications to area in cartesian coordinates and polar
coordinates, Triple integrals, Fundamentals, Evaluation of triple integrals.

UNIT - 4 L-9, T-3

VECTOR DIFFERENTIATION: Vector function, Differentiation, Scalar and vector point function,
Gradient, Normal, Divergence, Directional derivative, Curl, Vector identities.

UNIT -5 L-9, T-3

VECTOR INTEGRATION: Line integral, Surface integral, Volume integral, Green’s theorem, Stoke’s
theorem, Gauss theorem of divesergence (without proofs).

LABORATORY EXPERIMENTS

LIST OF EXPERIMENTS Total hours-30

1. Matrix Algebra.
2. Rank of a matrix.
3.  System of equations (Direct method).
4.  System of equations (Cramer’s Rule).
5.  System of equations (matrix inversion method).
6.  Eigen values and Eigen vectors of a matrix.
7. Powers of matrix & Cayley-Hamilton Theorem.
8.  Vector algebra.
9. Gradient.
10. Divergence.
11. Curl.
12. Multiple Integrals (Area etc).
13. Interpolation.
TEXT BOOKS:

1. H. K. Dass and Er. Rajanish Verma, “Higher Engineering Mathematics”, 3" edition,
S. Chand & Co., 2014.

2. B. S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers, 44" edition, 2014.
3. Rudra Pratap, “Getting started with Matlab”, Oxford University Press, 2009.

REFERENCE BOOKS:

1. Srimanta Pal and Subodh C. Bhunia,
Publications, 2015.

2. B. V. Ramana, “Advanced Engineering Mathematics”, 25" reprint, McGraw Hill
Education, 2015.

3. R KJain and S R K lyengar, “Advanced Engineering Mathematics”, 2" edition, Narosa
Publishing House, 2007.

4. Erwin Kreyszig, “Advanced Engineering Mathematics”, 8" edition, John Wiley & Sons (Asia)
Pvt. Ltd., 2001.

“Engineering Mathematics”, Oxford
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ACTIVITIES:

o

Differentiate
the methods to
find the rank of
a matrix.

Solve given
system of linear
equations and
compare with
MATLAB
output.

Compute Eigen
values and
Eigen vectors
of a matrix and
compare with
MATLAB
output.

Compute the
power of a
matrix by
suitable
method.

Evaluate
multiple
integrals and
compare with
MATLAB
output.

Evaluate
surface and
volume
integrals
through vector
integral
theorems.



| Year || Semester m

(IGIaN¥ld ENGINEERING CHEMISTRY

Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA | S BS
3 | - - | 3 45 | - - 20 45 - |10 | - |-

Course Description and Objectives:

This course aims to develop fundamental knowledge on new engineering materials and their
significance in science and engineering applications. In addition, characterization of materials
using basic and advanced experimental techniques is also offered. Besides, analysis of water
sample and treatment method for domestic, commercial and industrial applications are also
covered.

Course Outcomes:

The student will be able to:

understand the limitations of using hard water for domestic and industrial purposes.

choose and apply suitable methods to soften the hard water for industrial and domestic
applications.

understand electrochemistry and its importance for applications such as fuel cells,
modern lithium ion batteries etc.

understand the types of corrosion and their implications followed by their control and
prevention methods.

familiarize the preparation, properties and applications of various polymers.

SKILLS:

NS NE NN

Analyse the total hardness of water sample.

Understand the basic principles involved in various batteries.

Understand the mechanisms of corrosion and various controlling methods.
Synthesize various polymers.

Identify the functional groups present in chemical compounds using Infrared and
Ultraviolet instruments.
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Engineering Chemistry m

UNIT -1 L-9

WATER TECHNOLOGY: Introduction, WHO, BIS standards of water, Hardness of water,
Determination of hardness by EDTA (Numerical Problems), Disadvantages of hard water, Scales
and sludges, Caustic embrittlement, Boiler corrosion, Priming and foaming, Softening methods -
Zeolite process, lon Exchange process; Desalination of brackish water - Reverse osmosis,
Electrodialysis.

UNIT - 2 L-9

ELECTRO CHEMISTRY: Electrode potential, Electrochemical series, Nernst equation, Reference
electrodes, Calomel and standard hydrogen electrode, lon selective electrode, Glass electrode,
Determination of pH using glass electrode; Primary cell, Secondary cell - Lead-acid storage cell,
Lithium ion battery; Fuel cells - Hydrogen oxygen, Methanol oxygen.

UNIT - 3 L-9

SCIENCE OF CORROSION: Introduction, Dry corrosion, Wet corrosion, Mechanisms of wet
corrosion, Bimetallic corrosion, Concentration cell corrosion, Factors influencing the rate of corrosion;
Corrosion control methods - Cathodic protection, Electroplating, Electrolessplating, Corrosion
inhibitors.

UNIT - 4 L-9

POLYMERS: Introduction, Types of polymerization - Preparation, Properties and applications of
polyethylene, PVC, Teflon, Bakelite, Urea formaldehyde, Silicones; Rubber, Vulcanization, Synthetic
rubbers - Buna-S, Buna-N, Neoprene; Introduction to conducting polymers; Poly thiophene.

UNIT -5 L-9

INSTRUMENTAL TECHNIQUES: Interaction of radiation with matter, UV-Visible spectroscopy - Beer,
Lambert’s law, Qualitative and quantitative analysis, Block diagram of UV-Visible spectrophotometer,
IR spectroscopy - Types of vibrations, Block diagram of IR spectrophotometer.

TEXT BOOKS:

1. P.C Jain and Monica Jain, “Engineering Chemistry”, 17" edition, Dhanpat Rai
Publications, 2010.

2. Shashi Chavala, “A Text book of Engineering Chemistry Engineering Materials and
Applications”, 3" edition, Dhanpat Rai Publications, 2015.

REFERENCE BOOKS:

1. K.S. Maheswaramma and Mridula chugh, “Engineering Chemistry”, 1 edition,
Pearson publication, 2015.

2. M.R. Senapati, “Advanced Engineering Chemistry”, 2nd edition,
Lakshmi Publications, 2006.

3. H. W. Wilard and Demerit, “Instrumental methods of Analysis”, 7™ edition,
CBS Publications,1986.

4.  Gurudeep Raj and Chatwal Anand, “Instrumental Methods of Analysis”, 5" edition,
Himalaya Publications, 2007.
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ACTIVITIES:

o

Collect water
samples from
different
villages near
VFSTR
University and
determine the
total hardness,
and total
alkalinity.

Present the
water analysis
report to the
villagers and
suggest proper
measures to be
taken.

Measure the
rate of
corrosion of
iron objects by
weight loss
method.

Identify some
of the functional
groups like
carboxylicacid,
aldehyde and
ketones by I.R.
Spectroscopy.

Collect water
sample from
different
villages and
estimate the
fluoride present
in the raw water
and suggest
some steps for
the removal of
fluoride.



| Year |l Semester m

IS ENGINEERING GRAPHICS

Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA S BS
1 - 3 3 15 45 6 15 - 5 - -

Course Description and Objectives:

The main aim of this course is to familiarize the students with the conventional concepts of
engineering drawing and computer aided applications in various fields. Engineering graphics
is an “International language of Engineers”. It is the most effective method of communicating
technical ideas in a 2D and 3D format.

Course Outcomes:

The student will be able to:

[ sketch engineering objects in the freehand mode.

° create geometric construction with hand tools.

[ create dimensions of objects.

° prepare plan and elevation of any pictorial view.

[ draw freehand lettering.

° make isometric sketches using graphics.

° draw orthographic multi-view sketches using graphics.

SKILLS:

v Draw free hand sketches, layouts, circuit diagrams, plan and elevations.
v' Draw geometrical objects like polygons, solids of different types.
v' Visualize the objects in real time situations.
v' Develop 3D views (isometric views).

VFSTR UNIVERSITY
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Engineering Graphics m

UNIT -1 L-3, P-10

INTRODUCTION TO ENGINEERING DRAWING: Types of lines, Lettering, Dimensioning, Construction
of polygon and conics (Ellipse, Parabola and Hyperbola by general method), Ellipse by oblong method.

UNIT - 2 L-3, P-8

ORTHOGRAPHIC PROJECTIONS: Principle of projection, Planes of projections, Projections of points,
Projection of straight lines, Inclined to one plane and both the planes, Projections of planes, Simple
planes, Planes inclined to one reference planes.

UNIT - 3 L-3, P-8

PROJECTIONS OF SOLIDS: Projections of prisms, Pyramids, Cylinders, Cones, Solid axis inclined
to one plane.

UNIT - 4 L-3, P-10
AUTOCAD: Introduction to AutoCAD

ISOMETRIC VIEWS: Isometric drawing of simple objects, Isometric view of prisms, Pyramids, Cone
and cylinder, Simple orthographic views into isometric views through AutoCAD.

UNIT -5 L-3, P-9

ORTHOGRAPHIC VIEWS: Conversion of pictorial views into orthographic views through AutoCAD.

TEXT BOOKS:
1. N.D.Bhatt, “Engineering Drawing”, 53 edition, Charotar Publication, 2014.

2. Basant Agrawal , C.M.Agrawal “Engineering Drawing” , 2" edition., Tata McGraw Hill,2014.

REFERENCE BOOKS:
1. J. hole, “Engineering Drawing”, 2" edition, Tata McGraw Hill, 2008.

2. K.L. Narayana, “Engineering drawing”, 2" edition, Scitech Publications, 2008.
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ACTIVITIES:

o

Draw line
diagram of
different
machineries.

Draw plan and
elevations of
buildings and
engineering
products.

Understand,
visualize 3-D
components/
products and
develop
drawings.

Draw different
curves used in
several
engineering
applications
such as
bridges, dams
etc.



| Year |l Semester m

is==kleyd BASICS OF ELECTRICAL AND
ELECTRONICS ENGINEERING

Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA S BS
3 - 2 4 45 - 30 5 40 - 8 5 5

Course Description and Objectives:

This course provides an in-sight into the functioning of basic electrical components like resistor,
inductor and capacitor. It deals with the constructional and operational details of both D.C & A.C
machines. It also deals with the basic electronic components like P-N Junction Diode, Zener
diode, Transistor and their characteristics.

Course Outcomes:
The student will be able to:
. understand the notation and usage of components in electric circuits.

. analyze AC (single and three phase) and DC, AC circuits using different methods
and laws.

. operate various electrical machines.

° understand the concepts of semiconductor devices and their operation.

SKILLS:

v/ Distinguish between linear and nonlinear elements by looking at VI characteristics.
Develop a simple loop generator.
Design a voltage regulator using Zener diode.

Design a half wave rectifier using PN junction diode.

LSRN NN

Design a full wave rectifier using PN junction diodes.
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Basics of Electrical and m

UNIT -1 L-9

FUNDAMENTALS OF DC CIRCUITS: Circuit concepts, Concepts of network, Active and passive
elements, Voltage and current sources, Concept of linearity and linear network, Unilateral and bilateral
elements, R, L and C as linear elements, Ohm'’s Law, Kirchhoff’'s Laws - Application to simple series,
Parallel circuits, Mesh and nodal analysis of simple resistive circuits (Simple numerical problems).

UNIT - 2 L-9

FUNDAMENTALS OF A.C. CIRCUITS: Generation of A.C. voltage - Frequency, Average value, R.M.S.
value, Form factor, Peak factor for sinusoidal only, Phasor representation of alternating quantities,
Analysis of simple series and parallel A.C. circuits (simple numerical problems).

BALANCED THREE PHASE SYSTEMS: Relation between phase and line quantities of voltages
and currents in star and delta connected systems (Elementary treatment only).

UNIT -3 L-9

FUNDAMENTALS OF ELECTROMAGNETISM: Concepts of Magneto motive force, Reluctance, Flux
and flux density, Concept of self Inductance and mutual Inductance, Coefficient of coupling (only
elementary treatment and Simple numerical problems).

TRANSFORMERS: Principle of operation of single phase transformer, Constructional features, EMF
equation (simple numerical problems).

UNIT - 4 L-9

DC MACHINES: Constructional details of a D.C. Machine, D.C. Generator, Principle of operation,
EMF equation, Types of D.C. generators (simple numerical problems), D.C. Motor, Principle of
operation, Torque equation, Types of D.C. motors (simple numerical problems).

A.C MACHINES: Principle of operation of three phase induction motors, Slip ring and squirrel cage
motors, Torque equation, Constructional details of synchronous machine.

UNIT -5 L-9

SEMICONDUCTOR DEVICES: Classification of solids based on energy band theory, Intrinsic and
Extrinsic semiconductors, P-type and N-type semiconductors, P-N junction diode and its
characteristics, Half and Full wave rectifiers, Zener diode and its characteristics, Voltage regulator, Bi
polar junction transistor, Operation, Types, Applications.

LABORATORY EXPERIMENTS

Course Outcomes:
The student will be able to:
. apply the ohm’s law, KVL and KCL laws to different circuits.
° calculate the power and energy in electric circuits.
° operate and find the transformation ratio of transformer at different loads.
° study and verify the characteristics of semiconductor devices.
. calculate the efficiency of both HWR and FWR.

LIST OF EXPERIMENTS Total hours-30

VFSTR UNIVERSITY 31

ACTIVITIES:

o

Decoding the
value of
resistors.

Design and
fabricate a
simple loop
permanent
magnet
generator.

Design and
fabricate a
simple air
cored
transformer.

Fabricate full
and half wave
rectifiers

using PN
junction diodes.

Fabricate a
voltage
regulator using
Zener diode.



| Year Il Semester m

1.  Verification of Ohm's law.
2. Verification of Kirchhoff's current law.
3. Verification of Kirchhoff's voltage law.
4. Measurement of Energy in single phase resistive load circuit.
5. Measurement of Power in single phase resistive load circuit.
6.  Transformation ratio of a single phase transformer at different loads.
7.  Verification of PN junction diode characteristics under both forward and reverse bias.
8.  Verification of Zener diode characteristics under both forward and reverse bias.
9. Implementation of Half Wave Rectifier without filter.
10. Implementation of Full Wave Rectifier without filter.
TEXT BOOKS:
1. V.K.Mehta, “Principles of Electrical Engineering and Electronics”, 3 edition, S. Chand
Publications, New Delhi, 2010.
2. D.P Kothari, “Basic Electrical and Electronics Engineering”, 1%t edition., TMH, New Delhi,

2014.

REFERENCE BOOKS:

1. Millman & Halkias, “Integrated Electronics”, McGraw Hill, 1979.

2. A.K. Thereja and B.L. Thereja, “Electrical Technology”, Vol.— I, S Chand Publications,
2007.

3. U.Bakshi & A.Bakshi, “Basic Electrical Engineering”, 1stedition., Technical Publications, Pune,
2005.

WEB LINKS:
1.  http:// nptel.ac.in/courses/108108076/
2. https:// books.google.co.in/books/about

Basic_Electrical_Engineering.html?id=xN8gZFRKkLpYC
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syl ENGINEERING CHEMISTRY

LABORATORY

Hours Per Week : Total Hours :
L T P C L T P
- - 3 2 - - 45

Course description and Objectives:

This course is aimed at enlightening the importance of theoretical concepts of chemistry and
experimental techniques for characterization of materials.

Course Outcomes:

The student will be able to:

analyse the total hardness present in water samples.
determine the total alkalinity of water used in industries.
acquire the knowledge on polymers used as insulators.

familiarize advanced techniques in chemical analysis using conductometer and pH meter.

LIST OF EXPERIMENTS

© o N o 0~ w0 P

[EnY
©

[EnY
=

12.

Determination of Total Alkalinity of water.

Estimation of Total hardness of water.

Find the percentage of available chlorine in Bleaching powder.
Estimation of Fe (Il) by Dichrometry method.

Preparation of Phenol - Formaldehyde Resin.

Synthesis of Urea- Formaldehyde Resin.

Estimation of Concentration of acid by pH metry.

Determination of Strength of acid by Conductometry.
Measurement of Mn*” by Colorimetry.

Determination of concentration of a salt by ion exchange method.
Find the concentration of Mn*” and Cr*® by UV-Visible Spectrophotometry.

Find the rate of corrosion by weight loss method.

TEXT BOOKS:

1.

J.Mendham, R.C.Denney, J.D. Bares, M.Thomas and B.Siva Sankar, “Vogel's Text book of
qualitative Chemical Analysis”, Pearson Publications - Volume 1, 2009.

Dr.Sunita Rattan “Experiments in Applied Chemistry”, S.K. Kataria & Sons Publications,
2008.
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| Year Il Semester m

e aieyiele] ENVIRONMENTAL SCIENCE

AND TECHNOLOGY

Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA S BS
2 - - 2 30 - - 10 20 4 - 4 -

Course Description and Objectives:

Environmental Science and Technology offers technological aspects of environmental science
and in maintaining environmental integrity in relation to human development. It helps every
engineer to plan appropriate strategies for addressing environmental issues and also contribute
to the development of innovative technologies for solving such issues. It produces professionals
who will ensure sustainable development of the nation in general and environmental in particular.

Course Outcomes:

The student will be able to:

observe and integrate the diverse information from sources outside the classroom.

think critically, creatively, resourcefully and strategically, including identifying steps
needed to reach goals, manage projects, evaluate progress, and adapt approaches,
developing both self reliance, and civic mindedness.

adapt eco-friendly technologies in order to maintain hygienic conditions.
understand the human activities that are detrimental to environment.

collaborate across diverse disciplines to identify and create solutions that conserve
and help maintain biodiversity in the long term.

discuss the issues involved in the generation of renewable energy resources.

SKILLS:

v

Understand structural relationships, abstract models, symbolic languages and
deductive reasoning.

Gain perspectives to adrress the challenges, improvise and devise solutions.

Identify solutions to environment and development issues, using planning, analysis,
modeling, and new approaches.

Acquire fieldwork techniques to study, observe and prepare documents, charts, PPTs,
Models etc.

Understand how natural resources should be used judiciously, to protect biodiversity
and maintain ecosystem.
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Environmental Science and Technology m

UNIT -1 L-6

NATURAL RESOURCES: Environmental studies - Definition scope and its importance, Need for
public awareness; Natural resources - Forest resources, Deforestation, Water resources, Properties
and conflicts, Mineral resources, Extraction and impacts, Food resources, Modern agriculture methods,
Fertilizer pesticide problems, Water logging, Salinity, Energy resources, Renewable and non-renewable
energy resources, Harness technology, Solar energy technologies, Land resources, Land degradation,
Soil erosion; Role of an individual in conservation of natural resources.

UNIT - 2 L-6

ECOSYSTEMS AND BIODIVERSITY: Ecosystem - Concept, Structure and functions of an ecosystem,
Food chains, Food webs, Ecological pyramids, Energy flow, Energy regulation, Succession,
Biogeochemical cycles, Aquatic ecosystems; Biodiversity - Introduction, Bio-geographical
classification, Values of biodiversity, Biodiversity at global, National and local levels, Hot-spots of
biodiversity, Threats to biodiversity, Endangered and endemic species of India, Conservation of
biodiversity.

UNIT - 3 L-6

WASTE MANAGEMENT AND GREEN TECHNOLOGY: Solid waste management - Causes, Effects
and control measures of municipal and Industrial wastes; Pollution - Air, Water, Thermal, Soil and
noise pollutions, Role of an individual in prevention of pollution; Remote sensing / GIS - Introduction,
definitions, Applications of the remote sensing; Innovative practices - Objectives, Innovative practices
in agriculture and forest community, Bio-villages; Green technology for sustainable development;
Life cycle assessment and its concept.

UNIT - 4 L-6

SOCIAL ISSUES AND EIA: Sustainable development, Water conservation, Cloud seeding, Rainwater
harvesting methods watershed management, Global warming, Acid rain, Ozone layer depletion,
Environmental legislation - Wildlife protection act, Water act, Forest conservation act, Air act,
Environmental protection act; Environmental Impact Assssment (EIA) - Introduction, Definition of
E.I.A and E.I.S, Scope and objectives, Importance of E.I.A in proposed projects / industry /
developmental activity.

UNIT -5 L-6

ENVIRONMENTAL SANITATION: Food sanitation - Food and drugs Act, Food preservations, Milk
sanitation, Tests for milk, Pasteurization of the milk; Water, Air, Soil and food borne diseases,
Maintenance of sanitary and hygienic conditions; Role of youth in the development, Promoting activities,
Youth as initiators, Field work/environmental visit - Visit to a local area to document environmental
assets river/ forest/ grassland / hill /mountain, Study of local environment, Common plants, Insects,
Birds; Study of simple ecosystems - Pond, River, Hill slopes etc., Visit to industries/water treatment
plants/effluent treatment plants.

TEXT BOOKS:

1. Anubha Kaushik and CP Kaushik, “Perspectives in Environmental Studies”, 5" edition,
2016

2. Benny Joseph, “Environmental studies”, 2" edition, McGraw Hill Education, 2015.

REFERENCE BOOKS:
1. Dr. M. Chandrasekhar, “A Text book of Environmental Studies”, HI-TECH publications, 2006.

2. Dr. M. Anji Reddy, “A Text book of environmental science and Technology”,
B S Publications, 2008.

Dr. K. Mukkanti, “A Text book of Environmental Studies”, S.CHAND and Company Ltd, 2009.
4. EHILRS and ST, “Text book of Municipal and Rural Sanitation”, M.S Hill, 1998.

5. C. S. Rao, Wiley Eastern Ltd, “Environmental Pollution Control Engineering”, New Age
International Ltd, 2001.

6.  Dr. M. Anji Reddy, “Introduction to Remote Sensing”, B S Publications, 2004.

7. Kurian Joseph and R.Nagendram, “Essentials of environmental studies”, Pearson
Education Pt Ltd, Delhi, 2007.
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ACTIVITIES:

Q

Painting
contests on
environmental
issues and
themes.

Models of
energy
resources,
Pollution and
Solid Waste
Management-
3R strategy.

Quiz

competition.

Essay writing
competition.

Skit, JAM and
debate.

Field work and
documentation.

Assignments.



| Year Il Semester m

\I=ulee] WORKSHOP PRACTICE

Hours Per Week : Total Hours :
L T P c L T P WA/RA|SSH/HSH| CS | SA BS
- - 3|2 - - | 45 - - - |20 -

Course Description and Objectives :

Course Outcomes :

The student will be able to:

This course is aimed to impart knowledge and provide hands-on experience in Carpentry,
Fitting, Tinsmithy, Blacksmithy and House wiring. In addition it also provides knowledge on
various manufacturing processes such as Foundary, Welding, Machine Shops and CNC
Machines.

identify various tools connected to the trades such as Carpentry, Fitting, Tinsmithy,

Blacksmithy and House wiring.
fabrication of wooden joints and understand joining of metals.
make metal joints and sheet metal work.

make metal tools like knives, needles, swords, arrows etc.

SKILLS:

AN NN

Prepare wooden and metal furniture.

Electrical wiring and power supply in residences.

Make funnels, trays, locker, steel almirahs etc.

Fabrication of various agriculture tools, hooks, axes, axels, rims etc.

CNC machines and various machining operations and processes.

VFSTR UNIVERSITY
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Workshop Practice m

EXERCISES IN THE FOLLOWING TRADES :

5.

6.

Carpentry.

Fitting.

Tin smithy and Black smithy.

House wiring.

Foundry and welding (Demonstration).

Machine shop and CNC (Demonstration).

Note: In each trade, the student has to perform at least two jobs.

TEXT BOOKS:

1.

S.K. Hazra Choudhury, “Elements of workshop Technology”, 11" edition, Media Promoters,
1997.

Gopal, T.V., Kumar, T., and Murali, G., “A first course on workshop practice: Theory, Practice
and Work Book”, Suma Publications, Chennai, 2005.

Venkatachalapathy, V. S, “First year Engineering Workshop Practice”, Ramalinga Publica-
tions, Madurai, 1999.
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ACTIVITIES:

o

To make
wooden joints
like Mortise and
Tenon joint,
T-lap Joint
which are used
to prepare a
wooden
furniture.

To prepare
metal joints and
metal sheet
products like
V-Joint and
trays by using
mild steel flats
and Galvonised
iron sheets.

Trials on
electrical circuit
connections.



ekl BASICS OF CHEMICAL
ENGINEERING

Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA S BS
3 1 - 4 45 | 15 - 7 45 3 10 - -

Course Description and Objectives:

This course deals with the fundamentals of chemical engineering and methods to solve practical
problems. The objective of the course is to make the students learn about various unit operations
in chemical process industries.

Course Outcomes:

The student will be able to:

° have an insight into the fundamentals of Momentum transfer, Heat transfer, Mass
transfer etc.

. familiarize with the typical chemical engineering terminology that they will come across
in their future courses.

SKILLS:

v' Choose a type of extraction for given chemical process.

v' Differentiate various heat exchangers.

VFSTR UNIVERSITY
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UNIT - | L-9

INTRODUCTION : Introduction, Unit operations, Unit processes, Basic laws, Useful mathematical
methods, Units and dimensions, Conversion factors, Dimensional analysis.

UNIT - 1l L-9

PHYSICO-CHEMICAL CALCULATIONS : Energy, Equivalent mass (weight), Electrochemical
processes, Hardness of water, Humidity and saturation.

MATERIAL AND ENERGY BALANCES : Material balance, Energy balance.

UNIT - 1l L-9

FLOW OF FLUIDS : Introduction, Nature of a fluid, Viscosity, Flow field, Flow of a fluid past a solid
surface, Conservation of mass, Conservation of energy, Friction losses in laminar flow through a
circular tube, Friction losses in turbulent flow, Pressure drop in flow through porous media, Fluidization,
Cavitation, Water hammer, Pumping of fluids.

UNIT - IV L-9

HEAT TRANSFER : Conduction, Convection, Radiation, Flow arrangements in heat exchangers,
Variation of fluid temperatures in heat exchangers, Heat transfer equipment, Evaporation.

CHEMICAL KINETICS : Introduction, Thermodynamics review, Determination of rate equation, Effect
of temperature on reaction rate, Catalysis, Reactors.

UNIT -V L-9

MASS TRANSFER : Diffusion, Interphase mass transfer, Absorption, Vapor-liquid equilibrium, Relative
volatility, Distillation, Reflux, Calculation of number of theoretical stages by McCabe-Thiele method.
Liquid liquid extraction, Single stage equilibrium extraction, Multistage extraction process, Drying,
Adsorption.

TEXT BOOK:

1. Salil K Ghosal, Shyamal K Sanyal and Siddhartha Datta, “Introduction to Chemical
Engineering”, Tata McGraw- Hill, 2001.

REFERENCE BOOK:

1. Mc. Cabe W. L, Smith. J. C and Harriot. P, “Unit Operations in Chemical Engineering”,
7™ edition, McGraw-Hill, 2005.

VFSTR UNIVERSITY 39

ACTIVITIES:

o

Identification of
various mass
transfer
equipment.

Identification off
various heat
transfer
equipment.






B.Tech.

CHEMICAL
ENGINEERING

| SEMESTER

Il SEMESTER

[ 16Hs202 Probability and Statistics
n 16EL102 Soft Skills Laboratory
" 1605202 DATA Structures
u 16CH102 Materials Science and Technology
n 16CH201 Chemical Process Calculations
n 16CH202 Momentum Transfer
n 16CH203 Process Instrumentation
Employability and Life Skills
n 16EL103 Professional Communications Laboratory
n 16CH204 Chemical Engineering Thermodynamics-I
n 16CH205 Mechanical Unit Operations
3] 16CH206 - Organic Chemistry
3] 16CH207 - Process Heat Transfer
n Department Elective
O Department / Open Elective
n Employability and Life Skills

COURSE CONTENTS

| SEM & Il SEM






stics

i ghydeyd PROBABILITY AND STATISTICS Probability and Stau

Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA S BS
4 - - 4 60 - - 20 35 - 10 2 -

Course Description and Objectives:

This course deals with descriptive statistics, correlation and regression and their applications,
probability, theoritical distributions and testing of hypothesis.

The objective of this course is to enable the student to understand and apply statitical techniques,
curve fitting, correlation and regression, probability and also to make the student familiar with
discrete, continuous distributions and testing of hypothesis.

Course Outcomes:

The student will be able to:

. distinguish between quantitative and categorical data and represent the data in
graphical and tabular forms.

° calculate and interpret measures for the centre and spread of a data set.
. decide how and when to use the normal model.

. calculate and interpret correlation coefficient and regression lines.

. understand the rules of probability and apply them.

. compute probabilities using theoritical distributions.

° test hypothesis for population parameters.
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UNIT -1 L-9

STATISTICS : Basic definitions, Frequencies, Graphical representation, Histogram, Ogive curves,
Measures of central tendency, Arithmetic mean, Median, Mode, Mean deviation, Standard deviation,
Symmetry and skewness, Karl Pearson’s coefficient of skewness.

UNIT - 2 L-9

CURVE FITTING, CORRELATION & REGRESSION : Least squares method, Curve fitting (straight
line and parabola only). Covariance, Correlation, Types, Pearson’s coefficient of correlation, Rank
correlation, Spearman’s rank correlation. Regression, Regression lines.

UNIT - 3 L-8

PROBABILITY : Introduction, Definition (classical and axiomatic approach), Addition theorem,
Conditional probability, Multiplication theorem, Total probability, Bayes theorem.

UNIT - 4 L-8

DISTRIBUTIONS: Random variables, Discrete and continuous variables, Introduction to
distributions.

BINOMIAL DISTRIBUTION : Definition, Mean and Standard deviation, Recurrence relation,
Applications, Fitting of binomial distribution.

POISSON DISTRIBUTION : Definition, Mean and standard deviation, Recurrence relation, Poisson
Distribution is an approximation of Binomial distribution, Applications, Fitting of Poisson distribution.

NORMAL DISTRIBUTION : Definition, Normal curve, Mean and standard deviation, Median, Mode,
Normal distribution applications.

UNIT -5 L-12

SAMPLING METHODS : Population and sampling, Parameters and statistics, Types of sampling-
Test of hypothesis and test of significance: Null hypothesis, Errors, Level of significance, Confidence
Limits, Testing large samples, Sample distribution of proportion; T-distribution for small sample,
difference between means of small sample, Chi square test for goodness of fit, Chi square test for
test of independence.

TEXTBOOKS:

1. Miller and Freund, “Probability and Statistics for Engineers”, 8" edition, Pearson
Publishers, 2013.

2. H. K. Dass & Er. Rajanish Verma, “Higher Engineering Mathematics”, 3" revised edition,
S. Chand and Company, 2014.

REFERENCE BOOK:

1. S.C. Gupta and V.K. Kapoor, “Fundamentals of Mathematical Statistics”, Sultan Chand
and Company, New Delhi, 2005.
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(G150 SOFT SKILLS LABORATORY

Hours Per Week : Total Hours :

L|T|P|C L | T| P | |WARA|SSHHSH|CS |SA | S | BS
- -T2 1 - | -] 30 - - - -] -

Course Description and Objectives:

The Soft Skills Laboratory course is aimed at training undergraduate students on employability
skills. Designed to impart work related skills, the course will enable trainees to develop
interpersonal communication, leadership, Preparing Resume, Group Discussion, and Interview
Skills. It will give them the required competence and confidence to handle professional tasks.

Course Qutcomes:
The student will be able to:

° equip with requisite professional and inter-personal skills.

° possess the ability to think critically on issues for informed decision making and know
how to communicate effectively, through choice of appropriate language and speech,
while dealing with others at the workplace.

° identify and introspect on individual strengths and weaknesses, will emerge with
improved levels of self-awareness and self-worth, for greater efficacy at workplace.

SKILLS:

v' Communicate and understand the difference between soft skills and hard skills.
v' Learn professionalism and Employability skills.

v" Plan Career by drawing their SWOT, Setting the Goal, learn the importance of Time
and Stress Management.

v' Learn Vocabulary, Situational English, Group Discussion, Reading Comprehension
and Listening Comprehension which are essential for all competitive examinations.

Prepare Resume and learn how to face interview.

Learn Gender sensitive language, Good manners, emotional intelligence and essential
skills.
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ACTIVITIES:

o

Formal and
informal

communication.

SWOT
analysis.

Stephen covey
Time
Management
matrix.

Stress
Management
techniques.

Vocabulary
flash cards.

Situational
Dialogues.

Group
Discussion.

Resume
preparation.

Mock
Interview.

Reading
comprehension
activities.

Listening
comprehension
Activity by
watching the
American
accent video.

Emotional
intelligence,
etiquette quiz.

Il Year | Semester m

UNIT - 1 pP-8

A) COMMUNICATION : Need for effective communication - The process of communication, Levels of
communication, Flow of communication, Choice of diction and style with reference to setting (formal,
semi-formal or informal); Communication networks, Barriers to communication, Miscommunication,
Noise and ways to overcome the barriers.

B) SOFT SKILLS: Difference between soft and hard skills, Need for soft skills, Professionalism,
Employability skills.

C) CAREER PLANNING: Job vs career, Goal setting, SWOT analysis, Planning and prioritization,
Four quadrant time management system, Self-management, Stress-management.

ACTIVITY : Johari Window for SWOT analysis, Setting a SMART goal using the provided grid, Writing
a statement of purpose (SOP).

UNIT - 2 p-8

A) VOCABULARY BUILDING: Word etymology, Roots, Prefixes and suffixes, Synonyms and
antonyms, Collocations, One-word substitutes, Analogies, Idioms and phrases, Contextual guessing
of unfamiliar words, Task-oriented learning (50 words).

ACTIVITY: Making a flash card (one per day by each student), Vocabulary exercises with hand-outs,
Vocabulary quiz (evaluation will be a combination of the 50 words provided by the instructor and the
flash cards made by the student (one per day).

B) FUNCTIONAL ENGLISH : Situational dialogues, Role plays (including small talk), Self introduction,
Opening and closing a telephonic conversation, Making an appointment, Making a query, Offering/
Passing on information, Communicating with superiors, Expressing agreement/objection, Opening
bank account (combination of prepared and impromptu situations given to each student).

C) GROUP DISCUSSION : Articulation and flow of oral presentation, Dynamics of group discussion,
Intervention,Summarizing and conclusion, Voice modulation, Content generation, Key word approach
(KWA), Social, Political, Economic, Legal and technical approach (SPELT), View point of affected
part (VAP), Language relevance, Fluency and coherence.

ACTIVITY : Viewing a recorded video of GD and Mock sessions on different types of GD topics -
Controversial, Knowledge, Case study (including topics on current affairs).

UNIT - 3 P-4

A) RESUME-WRITING : Structure and presentation, Defining career objective, Projecting one’s
strengths and skill-sets, Summarizing, Formats and styles and covering letter.

ACTIVITY : Appraising some samples of good and bad resumes, Preparing the resume, Writing an
effective covering letter.

B) FACING INTERVIEWS : Interview process, Understanding employer expectations, Pre-interview
planning, Opening strategies, Impressive self-introduction, Answering strategies, Other critical aspects
such as body language, Grooming, Other types of interviews such as stress-based interviews, Tele-
interviews, Video interviews, Frequently asked questions (FAQSs) including behavioural and HR
questions and the aspect looked at by corporate during interviews.

ACTIVITY: Writing responses and practicing through role plays and mock interviews on the FAQs
including feedback.

UNIT - 4 P-4

A) READING COMPREHENSION : Reading as a skill, Techniques for speed reading, Understanding
the tone, Skimming and scanning, Appreciating stylistics, Impediments for speed reading, Eye fixation,
Sub-vocalization, Critical reading, Reading based on purpose, Reading for information, Reading for
inference.
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ACTIVITY : Reading comprehension exercises with texts drawn from diverse subject areas (Hand-
outs), Newspaper activity with students divided into 4 groups, Each group looks at critical component
of communication such as Listening, Speaking, Reading and writing enabling them to be better
communicators as well as be more aware about the current affairs, Which help in group discussion.

B) LISTENING COMPREHENSION : Listening as a skill, Different types of listening, Active and
passive listening, Top-down approach, Bottom-up approach, Understanding the non verbal cues of
communication, Intonation and stress.

ACTIVITY : Narration of a story, Speech excerpts with different accents (Indian, British, American),
listening comprehension exercises with audio and video excerpts.

UNIT -5 P-6

IMPACT OF LANGUAGE ON PERSONALITY : Gender sensitive language in MNCs, Cultural
sensitivity, Social awareness, Emotional intelligence, Good manners, Self-grooming, Positive body
language, Accepting and handling responsibility, Assertiveness, Problem solving, Negotiating skills,
Networking and creating a good first impression, Seven essential skills for a team player, Attentive
listening, Intelligent questioning, Gently persuading, Respecting other’s views, Assisting others,
Sharing, Participating actively.

ACTIVITY : Johari Window, Games and case studies.

REFERENCE BOOKS:
1. Edward Holffman, “Ace the Corporate Personality”, McGraw-Hill,2001.

2. Adrian Furnham, “Personality and Intelligence at Work”, Psychology Press, 2008.

3. John Adair Kegan Page, “Leadership for Innovation”, 1%t edition, Kogan, 2007.

4.  M.Ashraf Rizvi, “Effective Technical Communication”, 1 edition, Tata McGraw-Hill, 2005.
5. Krishna Mohan and NP Singh, “Speaking English Effectively”, 1%t edition, Macmillan, 2008.
6.  Soft Skills Material of Infosys Under the Academic Initiative of Campus Connect.

7. Dr. S.P. Dhanvel, “English and Soft Skills”, Orient Blackswan, 2011.

8.  Rajiv K. Mishra, “Personality Development”, Rupa and Co, 2004.
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GOy DATA STRUCTURES

Hours Per Week : Total Hours :
L T P C L T P WA/RA |SSH/HSH| CS | SA S BS
3 - 2 4 45 - 30 5 40 - 8 5 -

Course Description and Objectives:

This course is aimed at offering fundamental concepts of data structures and explaining how to
implement them. It begins with the basic concepts of data and data structures and introduces
the primitive and non-primitive data structures in detail. It forms the basis for understanding
various ways of representing data and its usage in different computing applications.
Course Outcomes:

The student will be able to:

. apply advanced C programming techniques such as pointers, dynamic memory
allocation, structures to develop solutions for particular problems.

. analyze characteristics of various data structures.
° differentiate between Graphs and Trees.
. understand the importance of sorting and applying it wherever useful.

° understand the usefulness of data structures in solving problems.

SKILLS:

v' Identify the required data structures for various applications.

Identify the sorting algorithm suitable for a given scenario.

v Implement array or linked list for a given problem.
v" Analyse Pros & Cons of each of the data structure.
v' Usage of trees and graphs.
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Data Sructures m

UNIT - 1 L-9

SORTING AND SEARCHING: Introduction - Data, Data type, Data structure, Primitive and Non-
primitive - Data type, Data structure; Storage structures - Sequential and linked storage representations;
Applications of structures, Hashing.

SORTING: Selection sort, Bubble sort, Insertion sort, Quick sort, Merge sort.

SEARCHING: Binary search and linear search.

UNIT - 2 L-9

LINKED LISTS: Introduction, Types of linked list - Singly linked list, Doubly linked list, Circular linked
List; Operations - Insertion, Deletion, Traverse forward/reverse order; Multi lists, Applications of
linked lists.

UNIT - 3 L-9

STACKS AND QUEUES: Stacks - Introduction, Array and linked representations, Implementation
and their applications; Queues - Introduction, Array and linked representations, Implementation and
their applications, Types - Linear, Circular and doubly ended queues; Applications.

UNIT - 4 L-9

TREES: Introduction, Properties, Binary Tree - Introduction, Properties, Array and linked
representations; Tree traversals and their Implementation, Expression trees, BST definition and
implementation; AVL Trees - Definition and implementation.

UNIT -5 L-9

GRAPHS: Introduction, Properties, Modeling problems as graphs representations - Adjacency matrix,
Adjacency list; Traversals - Breath first search and depth first search; Application of graphs.

LABORATORY EXPERIMENTS

Course Outcomes:

The student will be able to:

. understand the importance of structure, abstract data type and their basic usability in different

applications through different programminglanguages.
. understand the linked implementation and its uses both in linear and non-linear data structure.

° understand various data structures such as stacks, queues, trees, graphs, etc. to solve
various computing problems.

. decide a suitable data structure to solve a real world problem.
LIST OF EXPERIMENTS Total hours-30
1.  Selection, Bubble, Insertion, Quick and Merge sorting algorithms.

2. Linear and Binary search algorithms.
3. Single linked list, doubly linked list, and circular linked list.

4.  Stack using an array and linked list.

5. Queue using an array and linked list.
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o

Design and
Implement a
School
Management
System.

Design and
Implement a
Social
Networking
Site.

Implement a
project to find
out the most
common words
in the articles.

Design and
Implement a
Library Book
Management
System.

Design and
Implement a
CricBuzz
Application.



Il Year | Semester m

6. Tree using an array and linked list.

7. Check if given expression is fully parenthesis or not using stack.
8.  Tree traversing techniques.

9. BST using an array and linked list.

10. Graph traversal techniques.

TEXT BOOK:

1. ReemaThareja, “Data Structures Using C”, 2" edition, Oxford University Press, 2014.

REFERENCE BOOKS :

1. Richard F. Gilberg and Bhrouz A. Forouzan, “Data Structures: A Pseudocode Approach with
C”, 2" edition, Cengage Learning, 2004.

2. Jean Paul Tremblay and Paul G. Sorenson, “An Introduction to Data Structures with
Applications”, 2™ edition, Tata Mc-Graw Hill, 2004.

3. Mark Allen Weiss, “Data Structures and Algorithm Analysis in C”, 2" edition, Pearson
Education, 2006.
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ekl MATERIALS SCIENCE AND
TECHNOLOGY

Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA S BS
3 1 - 4 45 | 15 - 8 60 - 10 - -

Course Description and Objectives:

to study structure of materials at all length scales.

Course Outcomes:

The student will be able to:

determination.
e understand the influence of defects on the properties of materials.

e understand the fundamentals of equilibrium phase diagrams.

engineering materials.

This course will emphasize the structure-property relationships of engineering materials. The
objective of this course is to provide knowledge in basic principles of material science and also

e understand crystal structure of various materials and techniques used for structure

e gain knowledge on various fabrication techniques used for manufacturing common

SKILLS:

v' Identify the type of material: ceramic, polymer, metal or composite.
Select materials with suitable properties for a given application.
Predict the type of fracture/failure in a material.

Read and draw conclusion from binary phase diagrams.

Suggest manufacturing methods for metals, ceramics and polymeric materials.

AN N NN

Determine basic mechanical properties of materials using universal testing
machine.
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ACTIVITIES:

o

Testing the type
of failures.

“Gee Whiz":
Wonder
presentations.

Analysis of load
test results.

Study of micro
structures of
materials.

Segregation of
the given
materials.

Identification of
phases in the
given phase
diagram.

Il Year | Semester m

UNIT -1 L-9, T-3

BONDING IN SOLIDS : Inter atomic forces and potential energy, Types of bonds: Primary and
secondary, Variation in bonding character and resulting properties.

CRYSTAL STRUCTURE : Classification of crystal systems—SC, BCC, FCC & HCP crystal structures
with examples, Atomic packing factor, Coordination number, Determination of miller indices of planes
and directions of cubic and hexagonal crystals, Linear and planar densities, Separation between
successive planes, Crystal structure determination: Bragg law, Powder method.

UNIT - 2 L-10, T-3

CRYSTAL DEFECTS : Point defects, Dislocations: Edge, Screw and mixed, Burgers vectors, Energy
of dislocation, Motion of dislocation, Dislocation density. Grain boundary, Stacking faults and twin
boundary.

PHASE DIAGRAMS : Gibb’s phase rule and terms involved—Reduced phase rule, Tie line and lever
rules, Two component systems—invariant reactions—Eutectic system and Iron-Carbon system.

UNIT - 3 L-9, T-3

MATERIALS FABRICATION TECHNIQUES : Fabrication of Metals: Forming operations, Casting,
Fabrication of Ceramics: Particulate forming processes, Cementation. Forming techniques of Plastics:
Compression, Transfer and injection molding, Extrusion, Blow molding.

MECHANICAL PROPERTIES : Stress-Strain relations of various solids—Elastic, Anelastic, Visco-
elastic and plastic deformations in solids, Creep and fatigue, Fracture: Brittle and Ductile, Fracture
toughness, Ductile to brittle transitions.

UNIT - 4 L-8, T-3

ELECTRICAL & SEMICONDUCTING PROPERTIES : Ohm's Law, Electrical conductivity, Electronic
and lonic conduction, Energy band structures in Solids, Classification of solids based on band models,
Electron mobility, Electrical resistivity of metals, Intrinsic semiconduction, Extrinsic Semiconduction,
The temperature dependence of carrier concentration, Factors that affect carrier mobility.

UNIT -5 L-8, T-3

DIELECTRIC AND MAGNETIC PROPERTIES : Dielectric behavior, Capacitance, Polarization,
Frequency Dependence of dielectric constant, Dielectric strength. Types of magnetism,
Ferromagnetism-Domain theory-hystersis behavior, Ferrimagnetism, Soft and hard magnets—
application of magnetic materials.

TEXT BOOKS:
1. W. D. Callister, “Materials Science and Engineering: An Introduction,” 8" edition, John Wiley
& Sons Inc, 2009.

2. V.Raghavan, “Materials Science and Engineering:A First Course”, 5" edition, Prentice Hall of
India Learing Pvt. Ltd., 2013.

REFERENCE BOOKS:
1. L. H.VanVlack, Elements of Materials Science and Engineering, 6" edition, Addison Wesley,
1989.
2. W.F. Smith and J. Hashemi, “Foundations of Materials Science and Engineering”, 4" edition,
McGraw-Hill, 2005.
3. N.W. Dowling, “Mechanical Behavior of Materials”, 3 edition, Prentice Hall of India, 2006.

J.F. Shackelford, Introduction to Materials Science for Engineers, 6™ edition, Prentice Hall
of India, 2004.

5. P. Haasen and B. L. Mordike, Physical Metallurgy, 3 edition, Cambridge University Press,
1996.
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ieitplsil CHEMICAL PROCESS
CALCULATIONS

Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA S BS
3 1 - 4 45 | 15 - 20 50 - 5 5 5

Course Description and Objectives:
This course deals with fundamentals of material and energy balances involved in chemical
processes. The objective of this course is to develop basic understanding pertaining to prin-
ciples of chemical engineering processes and calculations.
Course Outcomes:
The student will be able to:

e use mole concepts and perform calculations involving concentrations.

e apply gas laws to solve problems related to ideal gas mixtures.

e carry out detailed material and energy balance for any chemical plant having
different unit operations and unit processes.

SKILLS:

v' Material balance calculations for different chemical processes.

v' Energy balance for any chemical plant.
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ACTIVITIES:

o

Mini project on
material and
energy balance
of a chemical
process.

Estimation of
physical
properties.

Il Year | Semester m

UNIT -1 L-10, T-2

STOICHIOMETRIC RELATIONS : Basis of calculations, Methods of expressing composition of
mixtures and solutions, Mole fraction and mole percent, Density and specific gravity, Baume and API
gravity scales.

BEHAVIOR OF IDEAL GASES : Kinetic theory of gases, Application of ideal gas law, Gaseous
mixtures, Gases in chemical reactions, Gas densities and specific gravities.

UNIT - 2 L-9, T-2

VAPOR PRESSURE : Liquefaction and liquid state, Vaporization, Boiling point, Effect of temperature
on vapor pressure, Antonie equation, Vapor pressure plots, Vapor pressure of immiscible liquids and
ideal solutions, Raoult's law, Non-volatile solutes, Basics of humidification.

UNIT - 3 L-9, T-3

MATERIAL BALANCE : Materials balance without reaction, Materials balance with reaction—recycle,
purge, bypass.

UNIT - 4 L-8, T-4

THERMO PHYSICS : Energy, Energy balances, Heat capacity of gases, Liquid and mixture solutions,
Kopp’s rule, Latent heats, Heat of fusion and heat of vaporization, Trouton’s rule, Kistyakowsky equation
for non-polar liquids, Enthalpy and its evaluations.

UNIT - 5 L-9, T-4

THERMO CHEMISTRY : Calculation and applications of heat of reaction, Combustion and formation,
Kirchoff's equation, Calculation of theoretical and actual flame temperatures, Combustion calculations.

TEXT BOOKS:

1. Hougen O.A., Watson K.M. and Ragatz .R. A., “Chemical Process Principles Part — I: Material
and Energy Balance”, John Wiley sons, 2" edition, CBS Publishers & Distributors, 2004.

2. Bhatt B. I., and Vora S. M., “Stoichiometry”, 4" edition, Tata McGraw-Hill, New Delhi 2004.

REFERENCE BOOKS:

1.  Himmelblau D.H., “Basic Principles and Calculations in Chemical Engineers”, 8" edition,
Prentice Hall of India, 2011.

2. Richard M.F,, and Ronald W.R., “Elementary Principles of Chemical Processes”, 3" edition,
John Wiley, 2004.
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(lsieigdeyd MOMENTUM TRANSFER

Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA S BS
3 - 2 4 45 - 30 20 45 - 5 5 5

Course Description and Objectives:
This course deals with fundamentals of fluid flow and its application to chemical process indus-
tries including pipe flow, fluid machinery. The objective of this course is to familiarize students
with basic concepts of fluid statics, fluid dynamics, compressible and incompressible fluids,
fluidization, transportation and metering of fluids.
Course Outcomes:
The student will be able to:

° understand basic principles of fluid mechanics.

° analyze fluid flow problems with the application of the momentum and energy equations.

° analyze pipe flows as well as fluid machinery.

SKILLS:
v" Application of fluid mechanics concepts to solve real life problems.
Estimate physical properties of fluids in motion and at rest.

Measurement of flowing fluids.

<X X

Selection of pumps for engineering applications.
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ACTIVITIES:

o

Calibration of
rotameter.

Separation of
immiscible
liquids using
decanter.

Calibration of
manometer.

Design of

Venturi meter.

Design of
Orifice meter.

Il Year | Semester m

UNIT -1 L-10

DEFINITIONS AND PRINCIPLES : Unit operations, Unit systems, Dimensional analysis, Basic
concepts. Fluid Statics: Nature of fluids, Hydrostatic equilibrium, Manometers.

FLUID FLOW PHENOMENA : Laminar flow, Shear stress, Viscosity, Turbulence, Eddy viscosity,
Flow in boundary layers.

UNIT - 2 L-9

BASIC EQUATIONS OF FLUID FLOW : Mass balance, Mass velocity, Momentum balance, Bernoulli
equation, Mechanical energy balance equation, Correction factors, Pump work.

UNIT - 3 L-9

FLOW OF INCOMPRESSIBLE FLUIDS : Shear stress distribution in pipes, Relation between skin
friction parameters, Laminar flow in pipes, Hagen-poiseuille equation, Laminar flow of non-Newtonian
liquids, Velocity distribution for turbulent flow, Friction factor chart.

FLOW OF COMPRESSIBLE FLUIDS : Mach number, Basic equations.

UNIT - 4 L-8

FLOW PAST IMMERSED BODIES : Drag, Drag Coefficient, Stagnation point, Friction in flow through
beds of solids, Motion of particles through fluids, Terminal velocity, Motion of spherical particles.
Fluidization: Conditions for fluidization, Minimum fluidization velocity.

UNIT - 5 L-9

TRANSPORTATION AND METERING OF FLUIDS : Pipes, Fittings, Valves, Joints, Pumps, Developed
head and Power requirement in pumps, Suction lift and cavitation, Positive displacement pumps,
Centrifugal pumps, Measurement of flowing fluids: Classification of measuring devices, Venturi meter,
Orifice meter, Rotameter.

LABORATORY EXPERIMENTS

LIST OF EXPERIMENTS Total Hours-30
1. Identification of laminar and turbulent flows.
2. Verification of Bernoulli’'s Equation.
3. Measurement of flowing fluid using Venturi meter.
4. Measurement of flowing fluid using Orifice meter.
5. Determination of friction loss in fluid flow through pipes.
6. Determination of friction loss in fluid flow through fittings.
7. Determination of pressure drop in packed bed.
8. Determination of pressure drop in fluidized bed.
9. Determination of characteristics of centrifugal pump.

10. Determination of characteristics of reciprocating pump.
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TEXT BOOKS:

1. W.L. McCabe, J.C. Smith and P. Harriot, “Unit Operations of Chemical Engineering”,
7th edition, McGraw-Hill, 2005.

2. Chattopadhyay. P, “Unit Operations of Chemical Engineering Vol-1 “, 1%t edition, Khanna
Publishers, 2012.

REFERENCE BOOKS:

1. C. J. Geankoplis, “Transport Processes and Unit Operations”, 3™ edition, Prentice Hall of
India, 1993.

2. AS. Foust, “Principles of Unit Operations”, 2" edition, John Wiley & Sons, 1981.
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egpli¢] PROCESS INSTRUMENTATION

Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA S BS
3 1 - 4 45 | 15 - 20 48 - - 5 5

Course Description and Objectives:
The course provides insight into instruments that are used to measure physical properties in
chemical process industries. The objective of this course is to familiarize student with the
working principles of standard measurement devices used in engineering applications.
Course Outcomes:
The Student will be able to:

° discuss principles involved in the measurement and control of industrial processes.

° understand instruments and devices used for designing process control systems.

SKILLS:

v' Temperature measurement with electrical systems.
v' Flow measurement with different devices.

v' Select a suitable measurement device for a given application.
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UNIT -1 L-9, T-2

QUALITIES OF MEASUREMENT : Elements of Instruments, Static and dynamic characteristics,
Response of first order instruments.

TEMPERATURE MEASUREMENTS : Expansion thermometer- Thermoelectric temperature
measurements.

UNIT - 2 L-10, T-3

TEMPERATURE MEASUREMENT : Resistance and radiation, Thermal coefficients of resistance,
Industrial resistance thermometer bulbs and circuits, Radiation, Photoelectric and optical pyrometers.

COMPOSITION ANALYSIS : Spectroscopic analysis, Chromatography (GC, HPLC, GCMS/LCMS),
Color measurement spectrometers.

UNIT - 3 L-9, T-4

MEASUREMENT OF PRESSURE AND VACUUM : Liquid column manometers, Gauge pressure
and vacuum measurement, Indicating elements for pressure gauges, Measurement of absolute
pressure, Corrosive liquids, Static accuracy and response of pressure gauges.

UNIT - 4 L-8, T-3

MEASUREMENT OF HEAD AND LEVEL : Head, Density and specific gravity measurement, Direct
measurement of liquid level, Pressure measurement in open vessels measurement of interface level,
Density measurement.

UNIT- 5 L-9, T-3

FLOW METERING : Head Flow and area flow meters, Open channel meters, Viscosity measurements,
Quantity meters, Flow of dry materials. Recording, Indicating and signaling Instruments. Pl Diagrams,
Control center.

TEXT BOOKS :

1. Donald P. Eckman, “Industrial Instrumentation”, 1% edition, Wiley Eastern, 2004.

2. Patranabis, “Principles of Industrial Instrumentation”, 2" edition, Tata McGraw-Hill, 2007.

REFERENCE BOOKS :
1. D.M.Considine, “Hand Book of Instrumentation”, 2™ edition, McGraw-Hill, 1957.

2. Norman Anderson, “Instrumentation for Process Measurement and Control”, 3™ edition, CRC
Press, 1997.
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Il Year Il Semester m

= kle] PROFESSIONAL COMMUNICATION
LABORATORY

Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA S BS
- -l 2] 1 - - | 30 - - - - - -

Course Description and Objectives:

The Professional Communication Laboratory course is aimed at improving professional
communication skills (LSRW — Listening, Speaking, Reading and Writing) of undergraduate
students and preparing them for their profession as engineers and managers. This course will
help students to understand professional communication and personality as two interlinked
spheres of influence, and provide them with exposure to conventions of corporate communication
involved in the functioning of the business world.

Course Outcomes:

The student will be able to:

° be equipped to clear industry recognized certification such as BEC Vantage by the
University of Cambridge.

. equip them to stand out both in the professional setting as well as for further pursuits
in the academic world.

° since this certification looks at LSRW (Listening, Speaking, Reading and Writing)
components in great detail, we hope to equip students to confidently and successfully
attempt all the 4 critical components.

SKILLS:

v' Understand and use grammar rules in writing; sentences, paragraphs, paraphrasing.
Write business emails, memos, letters, reports and proposals.

Comprehend business articles, and documents.

SRR

Use expressions in Professional context, and acquire presentation skills like one
minute talk and pair discussion in professional context.

v' Familiarize and comprehend British accent by listening to recorded speeches and
discussions.
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Professional Communication Laboratory m

UNIT - 1 P-6

BUSINESS ENGLISH VOCABULARY: Glossary of most commonly used words (formal and informal
usage), Elements of technical writing - Sentence structure, Reducing verbosity, Arranging ideas
logically, Building coherence, Paragraph level and document level, Topic sentence, Cohesive devices,
Transitional words, Paraphrasing and précis-writing; Mechanics of writing - Stylistic elements, The
rapporteur, The purpose, The reader’s viewpoint (audience), Elementary rules of grammar, Choice
of diction, Elementary principles of composition, Matters of form, Punctuation, Conventions of business
communication, Language and professional tone, Weak links in business correspondence, Ethical
concerns in business writing, Code of conduct (not sending illegal, Offensive, Disparaging personal
remarks or comments) in written business communication.

UNIT -2 P-6

BUSINESS CORRESPONDENCE: E-mail - Nature and scope, E-mail etiquette, Clear call for action,
Common errors in composing e-mails, Office communication such as meeting agenda and minutes
of the meeting, Notice, Circular and memo; Letter-Writing - Formal and informal letters, Structure of
formal letters, Expressions of salutations, Different types of letters [Such as sales letter, Complaint
letter, Response to the complaint letter (dispute resolution), Letter of permission, Letter of enquiring,
claim letter, Letter of apology etc], Introductory and concluding paragraphs and clear call for action.

PROFESSIONAL PROPOSAL/REPORT: Differentiating proposals and reports, Drafting formal
business proposals, Types of reports such as factual reports, Feasibility reports and survey reports,
Parts ofa report (Such as title page, Declaration, Acknowledgements, Table of contents, Abstract,
Introduction, Findings, Conclusion and recommendations, Citations, References and appendices).

UNIT - 3 P-6

SPEAKING: Speaking in business context, Assertiveness, Politeness, Making requests, Queries
and questions, Negotiations, Asking for information, Offering suggestions, Conflict resolution,
Contacting clients, Initiating, Addressing delegates (in public), Features of a good power point
presentation (making the PPT), Delivering the presentation effectively, Telephone etiquettes, Delivering
seminar/proposal/report effectively, Team meeting etiquettes (face to face and conference call), Making
effective one minute presentations.

UNIT - 4 P-6

READING: Reading and comprehending business documents, Learning business register,
Regularizing the habit of reading business news, Suitable vocabulary, Skimming and scanning text
for effective and speedy reading and dealing with ideas from different sectors of corporate world in
different business contexts.

UNIT -5 P-6

LISTENING: Specific information in business context, Listening to telephonic conversations/messages
and understanding the correct intended meaning, Understanding the questions asked in interviews
or in professional settings, Summarizing speaker’s opinion or suggestion, Enable active listening.

TEXT BOOKS:

1.  Guy Brook Hart, “Cambridge English Business Bench Mark: Upper Intermediate”,
2" edition: CUP, 2014.

2. Cambridge: BEC VANTAGE: Practice Tests, CUP, 2002.
ONLINE REFERENCES:
1.  http://www.cambridgeenglish.org/exams/business-certificates/business vantage/preparation/

2. https://www.youtube.com/watch?v=qxFtn9pGaTI.
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Q

Basic grammar
practice, Framing
paragraphs on
topics allocated.

Paraphrase an
article ora video
intyour own words
Finding topic
sentences in
newspaper
articles.

Find out new
words from a
professional
viewpoint
Understanding the
meaning and its
usage.

Peruse samples
of well prepared
proposals and
reports.

Draft different
proposals/reports
on topics
assigned.

Watch videos/
listening to audios
of business
presentations.

Classroom
activities of team
and individual
presentations.

Use PPTs, mock
exercises for BEC
speaking.

Present
(speaking) the
written
components
completed in
Unit 1.

Hand-outs;
matching the
statements with
texts.

Find the missing
appropriate
sentence in the
text from multiple
choice, multiple
choices.

Use right
vocabulary as per
the given context
and editing a
paragraph.
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—— Tl CHEMICAL ENGINEERING
B THERMODYNAMICS-|

Additioral
heating

Parabolic Hours Per Week : Total Hours :
trough
0 < L|T|P]|C L | T| P | |WARA|SSHHSH|CS |[SA | S |BS
Heat transfer fuid Steom Cooling fow 3 1 _ 4 45 15 _ 25 50 _ _ 5 5

Course Description and Objectives:
This course deals with first, second and third laws of thermodynamics, volumetric properties,
refrigeration and liquefaction processes. The objective of this course is to provide understanding
in the theory and applications of classical thermodynamics, thermodynamic properties and
equations of state.
Course Outcomes:
The student will be able to :

° apply fundamental concepts of thermodynamics to engineering applications.

° estimate thermodynamic properties of substances in gas and liquid states.

° determine thermodynamic efficiency of various energy related processes.

SKILLS:

v/ Estimation of thermodynamic properties.
Determination of heat engine and pump efficiency.

Identification of reversible and irreversible processes.

SR NEEN

Selection of refrigeration process and refrigerant.
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Chemical Engineering Thermodynamics- | m

UNIT- 1 L-9, T-3

BASIC CONCEPTS : The scope of thermodynamics, Dimensions and units, Measures of amount or
size, Force, Temperature, Pressure, Work, Energy, Heat, Zeroth law.

UNIT - 2 L-9, T-3

FIRST LAW OF THERMODYNAMICS : Joule’s experiment, Internal energy, Statement of first law,
Energy balance for closed system, Thermodynamic state and state functions, Equilibrium, Phase
rule, Reversible processes, Constant-v and constant-p processes, Enthalpy, Heat capacity.

UNIT - 3 L-9, T-3

VOLUMETRIC PROPERTIES OF PURE FLUIDS : PVT behaviour of pure substances, Virial equations
of state, Ideal gas, Applications of the virial equations, Cubic equations of state.

UNIT - 4 L-9, T-3

THE SECOND LAW OF THERMODYNAMICS : Statements of the second law, Heat engines,
Thermodynamic temperature scales, Entropy, Mathematical statement of the second law, Third law
of thermodynamics (statement).

UNIT -5 L-9, T-3

REFRIGERATION AND LIQUEFACTION : Carnot refrigerator, Vapor compression cycle, Choice of
refrigerant, Absorption refrigeration, Liquefaction processes.

Production of Power from Heat: Steam power plant, Rankine cycle, Otto engine, Diesel engine.

TEXT BOOKS:

1. J.M.Smith, H.C,Vanness and M.M.Abbot, “Introduction to Chemical Engineering
Thermodynamics”, 6" edition, McGraw-Hill, 2005.

2. Y.V.C.Rao, “Chemical Engineering Thermodynamics”, 1%t edition, Universities Press, 2004.

REFERENCE BOOKS:

1. Dodge B.F, “Chemical Engineering Thermodynamics”, 1% edition, McGraw-Hill, 1944.

2. Kyle B.G., “Chemical and Process Thermodynamics”, 1 edition, Prentice Hall of India,1999.
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ACTIVITIES:

o Calibration of
thermometer.

o Conversion of
work into heat
using Joule’s
experiment.

o Expansion of
gas using
Joule-Thomson
effect.
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seigrdtlsy MECHANICAL UNIT
OPERATIONS

[

Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA BS
3 - 2 4 45 - 30 20 30 - - 5

Course Outcomes:

The student will be able to :

solids.

Course Description and Objectives:

This course provides knowledge in the basics of unit operations employed in chemical process
industries. The objective of this course is to familiarize student on the principles and practices
involved in transporting, separating and storing of solids and associated unit operations.

° carry size reduction and separation of solid materials.

o explain applications of unit operations and their operational principles.

o understand and apply the basic methods of characterization of particles and bulk

SKILLS:

v' Perform cumulative and differential particle size analysis.

v'Identify the suitable mixer required for mixing cohesive and non cohesive solids.

v" Recognize the required specifications of the size reduction equipment for a given

feed.

Identify the filtration equipment required for a specific application.

Compare the efficiency of separation equipment.
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Mechanical Unit Operations m

UNIT -1 L-9

PROPERTIES AND CHARACTERIZATION OF SOLIDS : Properties of particulate masses,
Characterization of solid-particles, Particle Shape, Particle size, Mixed patrticle sizes and size analysis,
Screen analysis, Standard screen series, Properties of particulate masses, Pressures in masses of
particles, Storage of solids, Pressures in bins and silos, Flow out of bins.

UNIT - 2 L-9

MIXING AND CONVEYING OF SOLIDS : Mixing of solids, Types of mixers, Mixers for cohesive
solids, Criteria of mixing effectiveness - mixing index ,Mixers for free flowing solids, Mixing index in
blending granular solids, Mixing index at zero time, Rate of mixing, Conveying of solids-Belt conveyor,
Screw conveyor, Pneumatic conveyor, Bucket elevator.

UNIT - 3 L-9

PRINCIPLES OF COMMINUTION : Criteria for comminution, Characteristics of comminuted products,
Energy and power requirements in comminution, Empirical relationships, Size reduction equipment-
Crushers, Grinders, Ultrafine Grinders, Cutting machines.

PARTICLE SIZE ANALYSIS : Screening, Screening equipment, Screen effectiveness.

UNIT - 4 L-9

FILTRATION : Introduction to filtration, Types of filters—pressure filters, Vacuum filters, Centrifugal
filters, Filter media, filter aids, Principles of cake filtration, Pressure drop through filter cake, Continuous
filtration, Principles of centrifugal filtration, Clarifying filters, Liquid clarification, Cross flow filtration.

UNIT -5 L-9

PARTICLE SEPARATION TECHNIQUES : Separations based on motion of particles through fluids,
Gravity settling processes, Gravity classifiers, Sorting classifiers, Clarifiers and thickeners, Flocculation,
Batch sedimentation, Clarifier and thickener design, Centrifugal settling processes, Electrostatic
precipitators, Cyclones and hydro clones.
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ACTIVITIES:

To compare
the working of
different types
of crushers.

To find the
optimum time
of sieving.

To compare
the working of
leaf filter and
plate and
frame filter
press.
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LABORATORY EXPERIMENTS

Total hours: 30
LIST OF EXPERIMENTS

1. Determination of particle size using screen analysis.

2. Finding the effectiveness of a screen.

3. Verification of size reduction laws using jaw crusher.

4. \Verification of size reduction laws using ball mill.

5. Verification of size reduction laws and finding efficiency using roll crusher.

6. Determination of compressibility coefficient using sedimentation process.

7. Determination of filter medium resistance and cake resistance using plate and frame
filter press.

8. Determination of percent recovery of coal from coal-sand mixture using froth flotation cell.

9. Determination of the efficiency of leaf filter.

10. Determination of the efficiency of cyclone separator.

TEXT BOOKS:

1. Mc Cabe, W. L., Smith J.C. and Peter Harriot, “Unit Operations of Chemical Engineering”,
7" edition, McGraw-Hill, 2005.

2. Foust et.al, “Principles of Unit Operations” 2" edition, Wiley, New York, 2004.

REFERENCE BOOK:

1. Perry R.H, and Green, D.W. “Chemical Engineer’'s Hand book”, 8" edition, McGraw-Hill,
New York, 2007.
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IG[e P[] ORGANIC CHEMISTRY

Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA S BS
3 1 2 4 45 12 30 20 45 - 10 - -

Course Description and Objectives:
This course offers fundamental concepts and preparation of most organic compounds and
pharmaceuticals and also reaction mechanism and stereo chemical aspects. The objective of
this course is to familarise the student about the reaction mechanisms involved in organic
synthesis.
Course Outcomes:
The student will be able to :

° write reaction mechanism.

° understand different named reactions.

° know characteristics and properties of various functional groups.

o understand stereochemical aspects.

° know medicinal aspects of heterocyclic chemistry.

o estimate retrosynthetic stratergy.

SKILLS:
v' Identify the purity of solid and liquid compounds.
Detection of unknown functional group present in the given organic compound.

Identify pharmaceutical intermediates.

N X

Preparation of organic compounds.
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ACTIVITIES:

O

Perform
preliminary
tests.

Identification of
extra elements

present in
organic
compounds.

Properties of
various
functional
groups.

Medicinally
important
reactions.

Concentrate

organic liquids
obtained from
plant extracts.

Fractional
distillation /
column
purification of

plants extracts.

Il Year || Semester m

UNIT -1 L-9, T-2

(A) REACTION INTERMEDIATES : Bond fissions, Carbanions, carbonium ions, Free radicals,
Nitrenes, Carbenes, Benzyne, Nucleophiles and electrophiles.

(B) POLAR EFFECTS : Inductive effect, Resonance, Hyper conjugation, Electromeric effect,
Mesomeric effect.

UNIT - 2 L-9, T-3

(A) TYPES OF ORGANIC REACTIONS : Electrophilic reactions: Friedal - Craft's reactions,
Fries Rearrrangement, Reimer - Tiemann reaction, Nucleophilic reactions: Aldol
condensation, Cannizaro reaction.

(B) FREE RADICAL REACTIONS : Halogenation of alkane, Addition of HBr to alkene in presence
of peroxide, Anti-Markovnikov’s rule.

UNIT - 3 L-9, T-2

PREPARATIONS AND REACTIONS : Preparations and reactions of alcohols, Phenols,
Carboxylic acids, Aldehydes, Ketones, Amines.

UNIT - 4 L-9, T-3

STEREO CHEMISTRY : Stereo isomerism, Optical isomerism, Symmetry, Optical Rotation,
Chirality,

Lactic acid, Tartaric acid, Enantiomers, Diastereomers, R and S nomenclature, Racemic
mixture and resolution methods. Geometrical Isomerism, E and Z nomenclature.

UNIT - 5 L-9, T-2
HETEROCYCLIC COMPOUNDS : Preparation and reactions of 1) Furan 2) Thiophene 3)
Pyrrole 4) Pyridine.

LABORATORY EXPERIMENTS
LIST OF EXPERIMENTS Total hours: 30
. Criteria of purity of solid and liquid compounds

a. Determination of Melting point

b. Determination of Boiling point

1. Detection of extra elements in organic compounds
c. Nitrogen
d. Sulphur

e. Halogens
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Organic Chemistry m

Ill. Identification of an unknown substance from the following organic compounds

f. Acids

g. Alcohols

h. Aldehydes

i. Amides

j. Amines

k. Carbohydrates

|. Esters

m. Ketones

n. Nitro Group

0. Phenols
IV. Preparations

a. Asprin

b. Preparation of DA Adduct

TEXT BOOK :

1.  Arun Bahl and B.S. Bahl , “Text Book to Organic Chemistry”, 18" edition, S. Chand, 2009.

REFERENCE BOOKS :

1. L L. Finar; “Organic Chemistry, Vol — I, 6" edition, Longman Scientific Publications, 2006.

2. Somendra Nadh Sanyal, “Named Reactions, Rearrangements and Reagents”,

Bharathi Bhavan Publications, 2003.

3 O.P. Agarwal, “Reactions and Reagents”, 46" edition, Goel Publications, 2005.

4 R.T Morrison and R.M. Boyd, “Organic Chemistry”, 6" edition, Pearson Publications, 2008.
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GOl PROCESS HEAT TRANSFER

Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA S BS
3 - 2 4 45 - 30 25 50 - 5 5 5

Course Description and Objectives:

This course deals with the phenomena of heat transfer and methodologies applied for solving
a wide variety of practical engineering problems. The objective of this course is to provide
theoretical and practical knowledge in various modes of heat transfer and its application for
designing of process equipments.

Course Outcomes:

The student will be able to :

understand the basic laws of heat transfer.

account for the consequence of heat transfer in thermal analyses of engineering
systems.

analyze problems involving steady state heat conduction in simple geometries.
obtain numerical solutions for conduction and radiation heat transfer problems.
understand the fundamentals of convective heat transfer process.

evaluate heat transfer coefficients for natural and forced convection.
understand the basic mechanism behind boiling and condensation processes.

analyze heat exchanger performance by using the method of log mean temperature
difference.

calculate radiation heat transfer between black and gray surfaces.

SKILLS:
v’ Estimate the rate of heat flow through a wall, cylinder or sphere
v' Calculate the insulation thickness for a specified heat loss target.
v' Determine heat transfer coefficient in simple geometries for forced and natural

convection.
Estimate area of heat exchanger required for specified conditions.
Design of heat exchanger.

Determine the emissivity of a given body.
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Process Heat Transfer m

UNIT -1 L-9

HEAT TRANSFER AND ITS APPLICATIONS : Nature of heat flow, Conduction, Convection, Radiation
Heat transfer by conduction: Fourier’s law of conduction, Thermal conductivity, Steady state conduction,
Compound resistances in series, Heat flow through cylinder, Principles of heat flow in fluids: Heat
exchange equipment, Counter current & parallel current flows, Energy balances, Rate of heat transfer,
LMTD, Individual heat transfer coefficients, Overall heat transfer coefficient.

UNIT - 2 L-9

HEAT TRANSFER TO FLUIDS WITHOUT PHASE CHANGE : Regimes of heat transfer, Thermal
boundary layer, Heat transfer by forced convection in laminar flow, Heat transfer by forced convection
in turbulent flow, Analogy between transfer of momentum and heat, Reynolds analogy, Colburn analogy,
Interpretation of dimensionless groups. Natural Convection: Dimensional analysis, Natural convection
to vertical shapes and horizontal planes.

UNIT - 3 L-9

HEAT TRANSFER TO FLUIDS WITH PHASE CHANGE : Drop wise and film type condensation,
Coefficients for film type condensation, Practical use of nusselt equations, Condensation of super
heated vapors,Pool boiling of saturated liquid, Maximum flux and critical temperature drop.

UNIT - 4 L-9

RADIATION HEAT TRANSFER : Fundamental facts concerning radiation, Emission of radiation,
Black body radiation, Laws of black body radiation, Absorption of radiation by opaque solids, Radiation
between surfaces, Non black surfaces.

UNIT -5 L-9

HEAT EXCHANGE EQUIPMENT : General design of heat exchange equipment, Heat exchangers,
Condensers, Boilers. Evaporation: Liquid characteristics, Types of evaporators, Performance of tubular
evaporators, Multiple effect evaporators.

LABORATORY EXPERIMENTS
LIST OF EXPERIMENTS Total hours: 30
1. Estimation of natural convection heat transfer coefficient.
2. Determination of overall resistance in composite wall.
3. Estimation of emissivity of a test plate.
4. \Verification of Stefan-Boltzmann’s law of radiation.
5. Determination of heat transfer coefficients of double pipe heat exchanger.
6. Estimation of heat transfer coefficient in forced convection.
7. Determination of thermal conductivity of liquid sample.
8. Determination of thermal conductivity of solid sample.

9. Determination of critical heat flux points of nichrome wire.

10. Determination of overall heat transfer coefficient of a given coil.
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o

Mix the heat.
Feel the heat.

Identification of
heat
exchangers.

Fabrication of
double pipe
heat
exchanger.

Connecting
shell and tube
heat exchanger
setup.
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TEXT BOOKS :

1. W. L. McCabe, J. C. Smith and P. Harriott, “Unit Operations of Chemical Engineering”,
6™ edition, McGraw-Hill, Inc., 2005.

2. D. Q. Kern, “Process Heat Transfer”, 1%t edition, Tata McGraw-Hill, 2002.
REFERENCE BOOKS :

1. J. P. Holman, “Heat Transfer”, 8" edition, McGraw-Hill, New York, 1997.

2. Y. V. C. Rao, “Heat Transfer”, 1%t edition., University Press, 2001.

3. D. Pitts, E. Leighton and Sissom, “Schaum’s Outline of Heat Transfer”, 2" edition., McGraw-
Hill publications, 1998.

4.  J.M. Coulson and J. F. Richardson, “Chemical Engineering,Vol-1", Oxford, Pergamon
Press,1968.
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Ill Year B.Tech. Chemical Engg. - |-Semester L T P To C
4 0 - 4 4

CH 301 PROCESS HEAT TRANSFER

Course Description & Objectives:

Study about heat transfer mechanisms conduction, convection, radiation and
various equipments used in chemical industries

To understand the fundamentals of heat transfer mechanisms and their
applications in various heat transfer equipment in process industries.

Course Outcomes:
1. Understand and use empirical equations to solve forced and natural
convection heat-transfer problems;
2. Analyze the heat transfer processes involved in boiling and
condensation;
3. Perform basic calculations of common heat exchangers to determine
relevant design parameters.

UNIT | — Heat Transfer and its Applications

Heat Transfer and Its Applications: Nature of heat flow, Conduction, Convection,
Radiation, Heat Transfer by Conduction: Fourier's law of conduction, Thermal
conductivity, Steady state conduction, Compound resistances in series, Heat
flow through cylinder, Unsteady state conduction, Semi-infinite solid.
Principles of heat flow in fluids: Heat exchange equipment, Counter current &
parallel current flows, Energy balances, Rate of heat transfer, LMTD, Individual
heat transfer coefficients, Over all heat transfer coefficient, Fouling factors,
Effective coefficients for unsteady state heat transfer.

UNIT Il - Heat Transfer to Fluids Without Phase Change

Regimes of heat transfer, Thermal boundary layer, Heat transfer by forced
convection in laminar flow, Heat transfer by forced convection in turbulent
flow, Analogy between transfer of momentum and heat, Reynolds analogy,
Colburn analogy, Heat transfer in transition region, Transfer to liquid metals,
Interpretation of dimensionless groups. Natural Convection: Dimensional
analysis, Natural convection to vertical shapes and horizontal planes.
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UNIT Ill - Heat Transfer to Fluids With Phase Change

Drop wise and film type condensation, Coefficients for film type condensation,
Practical use of nusselt equations, Condensation of super heated vapors,
Effect of non condensable gases on rate of condensation, Heat transfer to
boiling liquids, Pool boiling of saturated liquid, Maximum Flux and critical
temperature drop, Minimum flux and film boiling.

UNIT IV - Radiation Heat Transfer

Fundamental facts concerning radiation, Emission of radiation, Black body
radiation, Laws of black body radiation, Absorption of radiation by opaque
solids, Radiation between surfaces, Non black surfaces, Radiation to
semitransparent materials, Combined heat transfer by conduction-convection
and radiation.

UNIT V - Heat Exchange Equipment

General design of heat exchange equipment, Heat exchangers, Condensers,
Boilers, Calandrias, Extended surface equipment.

Evaporation: Liquid characteristics, Types of evaporators, Performance of
tubular evaporators, Enthalpy balances for single effect evaporator, Multiple
effect evaporators.

TEXTBOOKS
1. W.L.McCabe, J.C.Smith & P.Harriott,”"Unit Operations of Chemical
Engineering”, 6th ed., McGraw-Hill, Inc., 2001.
2. D.Q.Kern, “Process Heat Transfer”, 1St ed., Tata McGraw Hill, 2002.

REFERENCE BOOKS
1. J.P.Holman, “Heat Transfer”, gth ed., McGraw Hill, New York, 1997.
2. Y.\V.C.Rao, “Heat Transfer”, 15 ed., University Press, 2001.
3. Donald Pitts, Leighton E, Sissom, “Schaum’s Outline of Heat Transfer”,
2Nd ed., McGraw Hill publications, 1998.
4. J.M. Coulson. J.F.Richardson, “Chemical Engineering”, Vol-1, Oxford,
Pergamon Press, 1968.
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Ill Year B.Tech. Chemical Engg. - |-Semester L T P To C
4 0 - 4 4

CH 303 MASS TRANSFER OPERATIONS-I

Course Description & Objectives:

The course deals about various mass transfer operations like Absorption,
Stripping, Humidification, etc.

It includes the design of various equipments like Absorber, Humidifier, etc.

Course Outcomes:
The student will be able to recognize the various modes of mass transfer like
Determination of mass transfer rates using

1. Fick's Law

2. Estimation of diffusion coefficients

3. Solving of unsteady state diffusion problems

UNIT | - Diffusion and Mass Transfer

Mass transfer operations, molecular diffusion in fluids, Binary solutions, Fick’s
Law, equation of continuity, Steady state equimolar counter current diffusion;
Stefan’s diffusion estimation of diffusivity n gases and liquids, application of
molecular diffusion, theories of mass ransfer, diffusion in fluids, Reynolds
analogy, heat and mass transfer coefficients in laminar and turbulent flow,
diffusion through solids.

UNIT Il - Interphase Mass Transfer

Concept of equilibrium, diffusion between phases, material balances in steady
state, co — current and counter current stage processes, Sparged vessels
mechanically agitated vessels for liquid gas (single phase), Venturi scrubbers,
Sieve tray design for absorption tray tower vs. packed tower, Stage efficiencies
and point efficiencies.

UNIT Ill- Absorption and Stripping

Introduction, Counter and co — current isothermal absorption and stripping of
single component, operating lines, minimum flow rate, Determination of
number of transfer units and height of continuous absorber, determination of
no. of plates, absorption factor, Kremser - Brown equations.
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UNIT IV - Humidification

Introduction, Vapor — pressure curve, definitions, psychometric charts, Enthalpy
of vapor — gas mixtures, humidification and de humidification, operating lines
and design of packed humidifiers, cooling towers, spray chambers.

UNIT V- Drying

Introduction, Definitions of various moisture contents, drying conditions, Rate
of Batch drying under constant drying conditions, mechanism of batch drying,
Drying time, through circulation drying, batch and continuous drying,
equipment design of continuous counter current dryer.

TEXTBOOKS
1. R.E.Treybal “Mass Transfer Operations” 3rd ed., Mc-Graw Hill, 1981.
2. Binay. K.Dutta, “Principles of Mass Transfer and Separation
Processes”,Prentice Hall of India, New Delhi, 2007.

REFERENCE BOOKS
1. C. Judson King, “Separation Processes”, 2nd ed., McGraw Hill, 1982.
2. Seader. J. D, E. J. Henley & D.Keith Roper, “Separation
ProcessesPrinciples”, John Wiley & sons, New York, 2010.
3. Alapati Suryanarayana “Mass Transfer Operations”, 1st ed., New - Age,
International, 2006.

Il Year B.Tech. Chemical Engg. |- Semester

L TP To C
4 0 - 4 4

CH305 CHEMICAL REACTION ENGINEERING - |

Course Description & Objectives:

Chemical Reaction Engineering is the heart of a Chemical Process Industry,
especially the kinetics i.e. the rate at which chemical reactions occur. This
subject enables the students to learn about the different types of reactions
underlying a chemical process and thereby design chemical reactors.

Course Outcomes:
1. On having completed the course, the student will be in a position to
design reactor, with some additional inputs.
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2. The homogeneous reactions & hence the reactors are fairly easy to
design. But, with increasing complexity like in multiple rxns &
heterogeneous rxno.

3. The student has to exercise some caution in designing the reactors.

4. The reactor history coupled with personal experience and sound
judgment are necessary.

UNIT I - Reaction Kinetics

Rate equation, Elementary, Non Elementary Reactions and their mechanisms,
Theories of reaction rate and temperature dependency, Searching for
mechanism.

UNIT Il - Interpretation of Batch Reactor Data
Constant volume batch reactor, varying volume batch reactor, analysis of
batch reactor, temperature and reaction rate the search for a rate equation.

UNIT Ill - Ideal Reactors
Ideal batch reactors, steady state mixed flow reactors, steady state plug flow
reactors. Size comparison of single reactors, Case studies & problems.

UNIT IV - Multiple Reactions

Parallel reactions, Series reactions, Series — parallel reactions, Maximizing
the productivity of desired reactant. An alternative approach to using fractional
conversion; Net reaction rates and stoichiometry.

UNIT V - Temperature and Pressure Effects

Single reactions, Heat of reactions from thermodynamics, Heat of reaction
and temperature, equilibrium constant from thermodynamics, Conversion,
Graphical Design procedure.

TEXT BOOK
1. Octave Levenspiel, “Chemical Reaction Engineering”, 3rd ed., WEE, 1999.

REFERENCE BOOKS

1. H.S.Fogler, “Elements of Chemical Reaction Engineering”, 3rd ed., PHS,
1992.

2. J.M.Smith, “Chemical Engineering Kinetics”, 3rd ed., MGH, 1981.
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Il Year B.Tech. Chemical Engg. |- Semester
L T P To C
4 0 - 4 4

CH325 PROCESS DYNAMICS & CONTROL

Course Description & Objectives:

Study of dynamic behavior of chemical processes and techniques of
conventional process control, Mathematical modeling and analysis of open
loop and closed loop process, frequency domain analysis and stability
Provide a conceptual and methodological framework for describing a process
and its control system.

Course Outcomes:

. 1. Develop mathematical models of chemical processes by writing unsteady-
state mass and energy balances.

2. Ability to design controllers.

UNIT I - First Order System

Introduction to process dynamics and control, Response of first order
systems, Physical examples of first order systems, Response of first order
systems in series, Higher order systems, Second order systems and
transportation lag.

UNIT Il - Control System
Controllers and final control elements, Block diagram of a chemical reactor,
Control Systems, Closed loop transfer functions, Transient response of
simple control systems.

UNIT IIl - Stability Criteria
Stability, Routh array Root locus, Application of Root locus to control systems.

UNIT IV - Frequency Response Analysis
Introduction to frequency response, control systems design by frequency
response, Bode diagrams.

84 Dept. of Chemical Engineering


Anoar Ali Khan
Highlight

Anoar Ali Khan
Highlight

Anoar Ali Khan
Highlight


VFSTR UNIVERSITY

UNIT V- Advanced Control Strategies

Advanced control strategies, Cascade control, Feed Forward control ratio
control, Smith predictor, Dead time compensation, Internal mode control.
Controller tuning, Process Identification, Different types of control valves like
linear, on — off etc.

TEXTBOOKS
1. Donald R Coughanowr, “Process System Analysis and Control”
2" ed., Mc Graw Hill, 1993.
2. G.Stephanepolous, “Chemical Process Control”, 1st ed., Prentice
Hall, 1998.

REFERENCE BOOK
1. Peter Harriott, “Process Control”, Tata McGraw Hill, 2008.
2. R.W.Gaikwad,S.A.Misal “Process Dynamics and Control”,1
ed.,Central Techno publications,2004.

Il Year B.Tech. Chemical Engg. |- Semester
L T P To C
4 0 - 4 4

CH327 ENERGY ENGINEERING
(ELECTIVE - 1)

Course Description & Objectives:
The course programme focuses on understanding the sources of energy and
their contributions to the energy and power needs of the nation and the world.

Course Outcomes:

The student will be able to

1. Understand the present and future enery demands of the energy resources,
2. Know about various energy auditing and energy conservation methods.
3. Obtain in detail knowledge about the stem distribution and utilization.

4. Know about various renewable energy resources.
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UNIT I- Sources of Energy and Types of Fuels

Energy resources present and future, Energy demands with reference to
India. Coal: - Origin, occurrence reserves, petrography, rank, classification,
analysis, testing, storage, carbonization liquefaction, gasification.

UNIT Il - Liquid Fuels: Petroleum

Origin, occurrence, Reserves, Composition, classification, fractionation,
reforming cracking, petroleum products, specification for petroleum natural
gas, coke oven gas, producer gas, water gas, LPG.

UNIT Ill - Energy Auditing
Short term, medium term, long term schemes, energy conversion energy
index, energy cost, representation of energy consumption, Energy auditing.

UNIT IV - Steam Plant

Run time cycle, boiler plant, steam cost, steam distribution and utilization,
combined heat and power cycles. Energy from biomass, gas purification
solar energy, wind energy, energy storage, waste heat recovery.

UNIT V- Energy Conservation:
Energy conservation methods in process industries, practical applications
and theoretical analysis.

TEXTBOOKS
1. O.P.Gupta, “Elements of Fuels, Furnaces & Refractories”, 3" ed.,
Khanna Publications, 1996
2. Sami Sarkar, “Combustion”, 2nd ed., Orient Longman, 1998.

REFERENCE BOOKS
1. Conventional Energy Technology, Fuel and Chemical Energy, Tata Mc
Graw Hill, 1987.
2. G.D.Rai, “Non — Convectional Energy Sources”, 4th ed., Khanna
Publications, 1997.
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Il Year B.Tech. Chemical Engg. |- Semester
L T P To C
4 0 - 4 4

CH329 INDUSTRIAL SAFETY & HAZARD
MANAGEMENT (ELECTIVE - 1)

Course Description & Objectives:

To provide comprehensive knowledge of safety and hazards aspects in
industries and the management of hazards. To build in safety competency
of the participants in the Quantifying risk, Design for Safety, Investigating
accident.

Course Outcomes:
1. This course will enable the student to identify and understand safety
hazards in a business or industrial setting.

2. The principles learned in this course will allow the student to use
current safety theory and guidelines in making the workplace safer
for workers.

3. The intention is for the student to be able to: Identify basic safety
hazards.

4. Demonstrate the ability to document and record incidents and
accidents in the workplace, Identify basic methods of hazard control.

UNIT |- Safety
Safety programs, engineering ethics, accident and loss statistics, acceptable
risk, public perception.

UNIT II- Toxicology
How Toxicants enter biological organisms & are eliminated from biological
organisms, government regulations, Industrial Hygiene: identification,
evaluation, control.

UNIT Ill- Fires and Explosions

The fire triangle, distinction between fires and explosions, Definitions,
flammability characteristics of liquids and vapors, ignition energy, auto ignition,
auto oxidation, adiabatic compression, explosions.
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UNIT IV - Introduction to Relief's

Relief concepts, definitions, location of relief’s, relief types, relief systems,
conventional spring operated reliefs in liquid service and vapor or gas service,
rupture disc relief's in liquid service and vapor or gas service.

UNIT V - Hazard’s Identification
Process hazards checklists, hazards and operability studies, safety reviews.

TEXTBOOKS
1. DA.Crowl & J.F.Louvar, “Chemical Process Safety”, Vol. 2, Prentice
Hall, 1980.
2. H.H.Fawcett and W.S.Wood, “Safety & Accident Prevention in Chemical
Operations”, 2nd ed., John Wiley and Sons, New York, 1982.

REFERENCE BOOKS
1. R.K.Sinnoot, “Coulson and Richardson’s - Chemical Engineering”,
Vol 6, Butterworth - Heinmann Limited, 1996.
2. Roye Sanders, “Chemical Process Safety”, 1st ed., Elsevier, 2007.

Il Year B.Tech. Chemical Engg. |- Semester
L T P To C
4 0 - 4 4

CH331 DESIGN OF ANALYSIS & EXPERIMENTS
(ELECTIVE - 1)

Course Description & Objectives:

Understand the important role of experimentation in new product design,
manufacturing process development, process improvement and analyze the
results from such investigations to obtain conclusions

Course Outcomes:
1. Describe how to design experiments, carry them out, and analyze
the data they yield.

2. Understand the process of designing an experiment including factorial
and fractional factorial designs.
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3. Examine how a factorial design allows cost reduction, increases
efficiency of experimentation, and reveals the essential nature of a
process.

UNIT I- Introduction

Modeling and study of systems in Chemical Engineering leading to systems
of algebraic, ordinary differential and partial equations (both linear and non-
linear systems). Methods of solution of systems of linear algebraic equations,
linear homogeneous ordinary differential equations and linear non-
homogeneous ordinary differential equations observed in systems of interest
to chemical engineers.

UNIT Il - Differential Equations

Methods of solution of linear and non-linear finite difference equations,
solution of differential — difference equations, numerical solution to partial
differential equations by relaxation method, finite — difference method,
introduction to finite element method and application to problems of interest
in chemical engineering.

UNIT Ill - Basic Statistical Concepts

Probability distributions, sampling and sampling distributions; Inferences
about the differences in Means.

Randomized Designs: Hypothesis Testing — t-test, use of P-values;
Confidence intervals, Inferences about the difference in means, paired
comparison designs, inferences about the variances of normal distributions
F-test.

UNIT IV - Analysis of Variance

One-way and two way Analysis. Analysis of fixed effects model —
Decomposition of the total sum of squares, statistical analysis.

Factorial Experiments: Definitions, Interpretation of main effects and
interactions, design with factors at two levels — Calculation of effects and
Analysis of variance — Model adequacy testing, Estimating model parameters
Analysis of 2K factional design in detail.
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UNIT V - Regression Models

Linear Regression Models, Estimation of parameters, Multiple regression,
Hypothesis Testing in multiple regression, confidence intervals in multiple
regression.

Response Surface Methodology: Introduction, Method of Steepest Ascent,
Analysis of a second order response. Experimental designs for fitting
response surfaces Composite Designs. Introduction to other experimental
design: Mixture experiments, Evolutionary Operation, Robust Design (Taguchi
Methods).

TEXTBOOKS
1. S. Pushpavanam, “Mathematical Methods in Chemical Engineering”,
1st ed., Prentice Hall of India, New Delhi, 2005.
2. Douglas C. Montgomery, “Design and Analysis of Experiments”, 5th
ed., John Wiley and Sons INC, 2007.

REFERENCE BOOKS

1. W.L. Hines and D.C. Montgomery, “Probability and Statistics in
Engineering and Management”, John Wiley and Sons, 1980.

2. Ed. Oven L. Davies Longman Group, “Design and Analysis of Industrial
Experiments”, 2nd ed., 1978.

3. Jenson and Jeffereys, “Mathematical Methods in Chemical
Engineering”, Academic Press, 1963.

4. C.F. Jeff Wu & Michael Hamada 2009, Experiments-Panning, Analysis,
and Parameter Design Optimization, 2™ edn, John Wiley & Sons. Inc.
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Il Year B.Tech. Chemical Engg. |- Semester
L T P To C
- -3 3 2

CH333 PROCESS HEAT TRANSFER LAB

Course Description & Objectives:
To understand the fundamentals of heat transfer mechanisms and their
applications in various heat transfer equipment in process industries.

Course Outcomes:
The course will provide a sound practical knowledge of the three main heat
transfer phenomena namely conduction, convection and radiation.

List of Experiments

Determination of heat transfer coefficient by Natural Convection.

Determination of overall resistance in Composite Wall.

Determination of heat transfer coefficient through Pin Fin.

Emissivity Measurement.

Determination of heat transfer coefficient of Shell and Tube Heat

Exchanger.

Determination of Thermal Conductivity of Metal Rod.

Determination of heat transfer coefficient of Vertical Condenser.

Determination of heat transfer coefficients of Agitated Vessel.

Determination of heat transfer coefficients of Double Pipe Heat

Exchanger.

10. Determination of Thermal Conductivity of Liquids.

11. Determination of performance of Single Effect Evaporator.

12. Determination of heat transfer coefficient of Horizontal tube lossing heat
by Forced Convection.

13. Determination of Stefan Boltzmann Constant.

14. Determination of Critical Heat Flux points of Nichrome Wire.
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Il Year B.Tech. Chemical Engg. |- Semester
L T P To C
- -3 3 2

CH335 CHEMICAL TECHNOLOGY LAB

Course Description & Objectives:

To study process technologies of various organic and inorganic process
industries.

This course covers manufacture of various chemicals, cement, rubber, soaps,
detergent, paper and ceramics.

Course Outcomes:
1. Ability to understand the manufacturing of various inorganic and organic
chemicals
2. Ability to estimate melting / boiling points, preparation, analysis of
different chemical compounds.

List of Experiments

Estimation of Glucose

Estimation of Sucrose

lodine value of oil

Saponification value of oil

Acid value of oil

Preparation of Acetanilide

Preparation of Aspirin (Acetyl Salicylic acid)
Preparation of Azodye (Phenyl Azo — 2 — Naphthol)
Preparation of Nitrobenzene from benzene
.Preparation of M — Dinitro Benzene from Nitro Benzene
. Preparation of Urea formaldehyde resin
.Preparation of Phenol formaldehyde resin
.Determination of Alkalinity of water

.Determination of Percentage purity of lime stone
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Il Year B.Tech. Chemical Engg. |- Semester
L T P To C
- -3 3 2

CH337 PROCESS DYNAMICS & CONTROL LAB

Course Description & Objectives:
Study of dynamic behavior of chemical processes, various controllers and
techniques of conventional process control.

Course Outcomes:
To provides a sound practical knowledge of different control systems,
controllers, and control valves that are used in industries.

List of Experiments:

Dynamics of 1st Order Systems [Thermometer].
Dynamics of Interacting System for Step Input.
Dynamics of Non Interacting System for Step Input
Response of Interacting System for Pulse Input.
Response of Non-Interacting System for Pulse Input.
Response of Single Tank for Step Input
Response of Single Tank for Pulse Input
Response of Manometer (2nd Order System)
Response of Control Values

Response of 1st Order System using Mat Lab

Response of 2nd Order System using Mat Lab

Temperature Control Trainer

Cascade Control Trainer

Response of “P” Controller using Mat Lab.
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Il Year B.Tech. Chemical Engg. IlI- Semester
L T P To C
4 0 - 4 4

MS310 MANAGERIAL ECONOMICS

Course Description & Objectives:
This course provides students with the knowledge, tools and techniques to
make effective economic decisions under conditions of risk and uncertainly.

Course Outcomes:
Students will be able to:
1. Apply the economic way of thinking to individual decisions and
business decisions
2. Understand how prices get determined in markets, how market
participants benefit in the form of consumer surplus and producer
surplus, and what are the consequences of government intervention
3. Understand the roles of managers in firms
4. Understand the internal and external decisions to be made by
managers
5. Design competition strategies, including pricing, product
differentiation, research & development, and marketing, according
to the natures of products and the structures of the markets
6. Analyse real-world business problems with a systematic theoretical
framework.

UNIT I - Nature & Scope of Managerial Economics
Basic tools and techniques of Business Economics, Macro Economic

Environment and Managerial decisions.

UNIT Il - Demand Analysis

Demand Analysis: Types of Demand, Demand determination Concept of
Elasticity and measurement, Demand forecasting, Survey & Statistical
methods.
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UNIT Ill - Theory of Production

Production function, Marginal rate of technical substitution, Iso-quants and
Iso-costs, production function with one/two variable factors,Law of Variable
Proportions, and Returns to Scale, internal and external economies.

UNIT IV —Cost Analysis
Cost concepts, cost determinants, cost output relationship in the short and
long run, Break-Even analysis.

UNIT V - Features and types of different competitive situations
Perfect competition, Monopoly, Monopolistic competition and Oligopoly, pricing
methods in practice.

Text Books:
1. Gupta: Managerial Economics, 1/e TMH, 2005
2. A.R.Arya Sri, Managerial Economics and Financial Analysis, TMH, 2/
e, 2010

Reference Books:
1. Dominic Salvatore, Managerial Economics, Thomson, 2/e, 2006
2. Mote Paull, Managerial Economics, 1/e, TMH, 2004

Il Year B.Tech. Chemical Engg. IlI- Semester
L T P To C
4 0 - 4 4

CH302 MASS TRANSFER OPERATIONS-II

Course Description & Objectives:

The Course deals about various separation techniques and mass transfer
operations like Distillation, Extraction, adsorption, etc.

It includes the design of various equipments like Distillation, adsorber,
extractor etc.
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Course Outcomes:

The student will be able to recognize the various Principles like design of
operating line equation, design of Distillation units, Tower sizing, design of
single and multi stage cross current, co-current, counter current extractors,
design of adsorption and leaching equipments.

UNIT I - Distillation

Introduction, Fields of application, VLE for miscible liquids, immiscible liquids,
steam distillation, VLE phase diagrams, tie lines, mixture rules, Flash
vaporization and differential distillation for binary and multicomponent
mixtures, Batch distillation with reflux.

UNIT Il - Mc — Cabe and Ponchon - Savarit Methods

Continuous fractionation of binary mixtures, Mc — Cabe Thiele method,
Ponchon — Savarit method determination of no of ideal plates for binary
mixtures, optimum reflux ratio, plate efficiencies, condenser and reboiler
duties, principles of

azeotropic and extractive distillation, open steam system.

UNIT Ill - Liquid-Liquid Extraction

Fields of application of ternary liquid systems, triangular and solvent free
coordinate systems, Choice of solvent and selectivity, extraction with insoluble
and partially soluble systems,Single and multi stage cross and counter current
extraction with reflux, continuous contact extraction (packed beds) equipment
for liquid — liquid extraction.

UNIT IV - Leaching

Introduction, Fields of application, Preparation of solid for leaching, types of
leaching, Leaching equilibria, Constant under flow conditions, Single and
multistage leaching calculations, equipment for leaching operation.

UNIT V - Adsorption and lon —Exchange

Principles and applications, types of adsorption, use of adsorbents, Adsorption
equilibria, adsorption isotherms for vapor and dilute solutions, Design of
steady state moving bed adsorber for one component, Un steady state
adsorption, Break through curve, fixed bed adsorber and ion exchange.
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TEXT BOOKS
1. R.E.Treybal, “Mass Transfer Operations”, 3rd ed., Mc-Graw Hill, 1981.
2. Binay. K.Dutta, “Principles of Mass Transfer and Separation
Processes”,Prentice Hall of India, New Delhi, 2007.

REFERENCE BOOKS
1. C. Judson King, “Separation Processes”, 2nd ed., McGraw Hill, 1982.
2. Alapati Suryanarayana, “Mass Transfer Operations”, 1st ed., New -
Age, International, 2006.

Il Year B.Tech. Chemical Engg. IlI- Semester
L T P To C
4 0 - 4 4

CH304 CHEMICAL REACTIONS ENGINEERING — I

Course Description & Objectives:

This covers the degree of nonideality contribution in reactors, which affects
the conversion levels. Also, here hetroganeous systems to an extent are
taken into account coupled with catalysis.

Course Outcomes:
1. On having completed the course, the student will be in a position to
design reactor, with some additional inputs.

2. The homogeneous reactions & hence the reactors are fairly easy to
design. But, with increasing complexity like in multiple rxns, &
heterogeneous rxno.

3. The student has to exercise some caution in designing the reactors.

4. The reactor history coupled with personal experience and sound
judgment are necessary.

UNIT |- Non Ideal Flow
E curve, the age distribution of fluid, the RTD studies, conversion in non ideal
flow reactors, dispersion model Axial dispersion, correlations of axial
dispersion, problems.
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UNIT Il - Tanks in Series Model

Pulse response experiments and the RTD, Chemical conversion, Convertion
model in laminar flow reactors, Earliness of mixing, Segregation and RTD:
Self mixing of a single fluid.

UNIT lll- Fluid - Particle Reactions: Kinetics - The Rate Equation

Fluid particle reactions: Kinetics - selection of a model, shrinking core model
for spherical particles of unchanging size, rate of reaction for shrinking
spherical particles, determination of rate controlling step.

UNIT IV - Heterogeneous Reactions

Introduction: Solid catalyzed reactions - pore diffusion resistance combined
with surface kinetics, porous catalyst particles, performance equations for
reactors containing porous catalyst particles.

UNIT V - Deactivating Catalysts

Mechanism of catalyst deactivation, the rate and performance equations.

TEXT BOOKS:
1. Octave Levenspiel,"Chemical Reaction Engineering”, 3rd ed., WEE,
1999.
2. H.S.Fogler, “Elementary Chemical Reaction Engineering”, 3rd ed.,
PHS, 1981.
Il Year B.Tech. Chemical Engg. Il- Semester

L TP To C
4 0 - 4 4

CH306 CHEMICAL ENGINEERING
THERMODYNAMICS -1l

Course Description & Objectives:

To understand the theory and applications of classical thermodynamics,
thermodynamic properties, equations of state, methods used to describe
and predict phase equilibria, vapor-Liquid equilibria, Chemical reaction
equilibria.

Course Outcomes:
1. State the thermodynamic equations and explain them for solving
actual thermodynamic problems.
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2. Apply the thermodynamic principles for the chemical process design
as well as industrial application.

3. Analyse and calculate thermodynamic properties for a given system
or process at specified conditions using appropriate thermodynamic
approaches.

4. Use the Vapor Liquid Equilibrium relations to solve the process
separation problems.

5. Evaluate the chemical reaction equilibria for the equilibrium
conversion/composition calculations.

UNIT | - Heat Effects

Sensible heat effects, Latent heats of pure substances, standard heat of
Reaction, standard heat of formation, standard heat of combustion,
Temperature dependence of AHO.

UNIT II- Solution Thermodynamics -Theory

Fundamental property relation, The chemical potential and phase equilibria,
Partial properties, Ideal gas mixtures, fugacity and fugacity coefficient: pure
species, fugacity and fugacity coefficient: species in solution .

UNIT llI- Vapor /Liquid Equilibrium

The nature of equilibrium, Phase rule, Duhem’s theorem, VLE: Qualitative
behaviour, Simple models for VLE, VLE by modified raoult’s law.

UNIT IV - Phase Equilibria

Equilibrium and stability, Liquid — Liquid equilibrium, Vapor liquid liquid
equilibrium, solid — liquid equilibrium, Solid Vapor equilibrium, equilibrium
adsorption of gases on solids.

UNIT V- Chemical Reaction Equilibria

The reaction coordinate, Application of equilibrium criteria to chemical
reactions, the Standard Gibbs- energy change and the equilibrium constant,
effect of temperature on equilibrium constant, Evaluation of equilibrium
constants, Relation of equilibrium constants to composition.
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TEXTBOOKS

1. J.M.Smith, H.C.Vanness, “Introduction to Chemical Engineering
Thermodynamics”, 6th ed., TMH, 2003.

2. Kyle.B.G. “Chemical and Process Thermodynamics”, 2nd ed., PHI,
1990.

REFERENCE BOOKS

1. Dodge B.F “Chemical Engineering Thermodynamics”, 1St ed., MGH,
1960.

2. Sandler, S.I “Chemical and Engineering Thermodynamics”, 2nd ed.,
Wiley, 1989.

Ill Year B.Tech. Chemical Engg. Il- Semester
L T P To C
4 0 - 4 4

CH308 MEMBRANE TECHNOLOGY
(ELECTIVE — Il

Course Description & Objectives:

The course will describe in details membrane separation technology and
wide range of applications including water treatment and desalination.

The objective of the course is to give the students the technical background
on membrane technology and to provide wide level of understanding that will
allow them to design, using appropriate combinations of unit processes and
water treatment plant. The practical component will provide the students with
a range of laboratory skills together with an understanding of the need for
rigorous experimental design of membrane modules for water treatment plant.

Course Outcomes:
Students will be able to
1. Apply various transport models for the calculation of membrane fluxes
and the extent of separation for various membrane systems.
2. Identify the types of experimental data needed for the calculation of
membrane parameters.

100 Dept. of Chemical Engineering



VFSTR UNIVERSITY

3. Select a membrane process and design components to carry out a
specific separation.

4. Be familiar with the relevant literature.

5. Have an introduction to advancement of membrane techniques to
solve environmental problems.

UNIT |- Introduction to Membrane Processes

Separation process, Introduction to membrane processes, definition of a
membrane, classification of membrane processes.

Preparation of Synthetic Membranes: Types of Membrane materials,
preparation of Synthetic membranes, phase inversion membranes,
preparation technique for immersion precipitation, preparation technique for
composite membranes.

UNIT Il - Characterization of Membranes

Introduction, membrane characterization, characterization of porous
membranes, characterization of non-porous membranes.

Transport in Membranes: introduction, driving forces, non equilibrium
thermodynamics, transport through porous, non-porous, and ion exchange
membranes.

UNIT Ill - Membrane Processes

Pressure driven membrane processes: Introduction, microfiltration,
membranes for microfiltration, industrial applications, ultrafiltration,
membranes for ultrafiltration, industrial applications, reverse Osmosis and
nanofiltration: membranes for reverse osmosis and nanofiltration, industrial
applications, Electrically Driven Processes: Introduction, electrodialysis,
Process parameters, membranes for electrodialysis, applications, Membrane
electrolysis, Bioploar membranes, Fuel Cells.

UNIT IV- Concentration Driven Membrane Processes

Gas separation, gas separation in porous and non porous membranes,
membranes for gas separation, applications, pervaporation, membranes
for pervaporation, applications, dialysis: membranes for dialysis,
applications, liguid membranes: aspects, liquid membrane development,
choice of the organic solvent and carrier, applications, introduction to
membrane reactors.
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UNIT V - Polarization Phenomenon and Fouling

Introduction to concentration polarization, turbulence promoters, pressure
drop, gel layer model, osmotic pressure model, boundary layer resistance
model, concentration

polarization in diffusive membrane separations and electro dialysis,
membrane fouling, methods to reduce fouling, compaction.

Module and Process Design: Introduction, plate and frame module, spiral
wound module, tubular module, capillary module, hollow fiber module,
comparison of module configurations.

TEXTBOOKS
1. M.H.V.Mulder, “Membrane Separations”, Springer Publications, 2007.
2. R.Philip C.Wanket, “Rate-Controlled Separations”, 1st ed., Springer,
2005.

REFERENCE BOOKS

1. S.P.Nunes, K.V.Peinemann, “Membrane Technology in the Chemical
Industry”, Wiley-VCH, 2nd ed., 2006.

2. Rautanbach and R. Albrecht, “Membrane Process”, John Wiley & Sons,
1st ed., 1986.

3. J.G.Crespo, K.W.Bodekes, “Membrane Processes in Separation and
Purification”, Kluwer Academic Publications, 1st ed., 1994.

4. C .J. Geankoplis, “Transport Processes and Unit Operations”,
3rd ed., PHI, 2003.
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Ill Year B.Tech. Chemical Engg. Il- Semester
L T P To C
4 0 - 4 4

CH310 MATHEMATICAL METHODS FOR CHEMICAL
ENGINEERING (ELECTIVE - II)

Course Description & Objectives:
The course deals about various mathematical differential equations. It discuss
about the vector analysis and heat transfer with various bodies.

Course Outcomes:

Mathematical tools are indispensable to process modeling, analysis,
engineering design and research. The theme of the course is to introduce a
spectrum of widely used mathematical methods in chemical engineering
useful to solve problems commonly encountered.

UNIT |- Introduction

Mathematical formulations of the physical problem, formulation of differential
equations, application of the law of conservation of mass and energy, flow
systems, rate equations.

UNIT Il - Partial Differential Equations

Formulation of partial differential equations, differentiation formulae change
from Cartesian to cylindrical and spherical , differentiation of implicit functions,
directional derivatives, maxima and minima, one dimensional heat conduction
problems.

UNIT Ill - Vector Analysis
Vectors, scalars, vector field, vector differential operators, line integral, mass
transfer in binary gas mixture, equation of motion.

UNIT IV - Heat Transfer in Finite and Infinite Slab Thicknesses

Solutions of PDEs heat transfer in a flowing fluid, heat conduction in a slab,
temperature distribution in rectangular parallel pipe, heat conduction in a
slab of infinite thickness.
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UNIT V - Steady State and Unsteady State Heat Transfer
Solutions of PDEs by Laplace transforms, one dimensional un steady state
heat conduction, Un steady state operations of packed bed.

TEXTBOOKS
1. T.S.Sherwood & C. Reed, “Applied Mathematics in Chemical
Engineering”, 2nd ed., Tata McGraw Hill Publishers, 1998.
2. V.G.Jenson & G.V.Jeffreys, “Mathematical Methods in Chemical
Engineering”, 2nd ed., Academic Press, London, 2000.

REFERENCE BOOKS
1. Steve Chopra, “ Numerical Methods for Chemical Engineering” 5th
ed., Tata McGraw Hill Publishers, 2009.
2. Pushpavanam ,Kondaswamy, “Numerical Methods for Chemical
Engineering” 1st ed., PHI Publishers, 2005.

Il Year B.Tech. Chemical Engg. Il- Semester
L T P To C
4 0 - 4 4

CH312 BIOCHEMICAL ENGINEERING
(ELECTIVE — Il

Course Description & Objectives:

This course focuses on the interaction of Chemical engineering, biochemistry,
microbiology.

To enhance skills in the areas of biochemical processes, to provide the
fundamental background of biological systems.

Course Outcomes:

1. The course will help the students to understand and apply the
principles of biochemical engineering in the analysis and design of
industrial biochemical processes.

2. Understanding of biological basics and bio processing.

3. Understanding the difference between bioprocesses and chemical
processes.
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4. Students will be able to understand the kinetics of growth, depth&
metabolism.

UNIT I - Introduction to Microbiology
Introduction to Microbiology: Bio physics, and cell doctrine, the structure of
cell, Important Cell Types RNA, DNA building blocks.

UNIT Il - Kinetics of Enzyme Catalyzed Reactions

Kinetics of enzyme catalyzed reactions, The enzyme substrate complex,
Enzyme action, Kinetics with one and two substrates, Michaelis — Menten
equation, Estimation of MM parameters. Line weavers burk plot.

UNIT Il - Enzyme Immobilization

Enzyme inhibitions, immobilized enzyme technology, Utilization of co — factors,
biosynthesis, transport across cell membrane, Introduction to metabolic path
way and end products of metabolism.

UNIT IV- Microbial Growth Kinetics

Microbial growth, Monod growth kinetics, Substrate and product inhibition,
yield coefficients for bio mass and products, continuous culture for stirred
tank fermenter design and analysis of biological reactors.

UNIT V- Fermentation Technology
Production of antibiotics, pencilin, citric acid, bakers yeast, ethanol, Anaerobic
fermentation production of biogas, aeration and agitation in bio reactors.

TEXT BOOK
1. J.E.Bailey & David F. Ollis, “Bio Chemical Engineering Fundamentals”,
2nd ed., McGraw Hill Publishers, 1986.

2. Michael L. Shuler & Fikret Kargi, “Bioprocess Engineering”, 1st ed.,
Pearson Education International Series, 2002.

REFERENCE BOOKS
1. James — Lee , “BioChemical Engineering”, 1st ed., Prentice Hall
Publishers, 1992.
2. Pauline M. Doran, “Bioprocess engineering principles” Elsevier
Publishers, 1995.
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Il Year B.Tech. Chemical Engg. Il - Semester

L T P To C
- -3 3 2

CH314 CHEMICAL REACTION ENGINEERING LAB

Course Description & Objectives:

Here, a bimoelcular, second order homogeneous reaction is considered for
which rate constant k is found through various systems. Also, the degree of
Non-ldeality is studied by finding the R.T.D’s.

Course Outcomes:
Provides a practical knowledge to students of the different chemical reactors
used in chemical engineering industries.

List of Experiments:

LN ep|en]>IEON][=

e e =
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Kinetic Studies in C.S.T.R

Kinetic Studies in P.F.R

Kinetic Studies in Combined Reactor

Kinetic Studies in MFR’s in Series

Kinetic Studies in Batch Reactor Equimolar Feed
Kinetic Studies in Batch Reactor Non - Equimolar Feed
Isothermal Batch Reactor

Adiabatic Batch Reactor

R.T.D Studies in C.S.T.R

R T D Studies in C.S.T.R’s in Series

R.T.D Studies in Plug Flow Reactor

R.T.D Studies in Combined Reactor

R.T.D Studies in Fluidized Bed Reactor

R.T.D Studies in Packed Bed Reactor
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Il Year B.Tech. Chemical Engg. Il - Semester
L T P To C
- -3 3 2

CH334 MASS TRANSFER OPERATIONS LAB

Course Description & Objectives:

The Course discuss about the various experiments like Distillation, Extraction,
Diffusion, etc

It includes the estimation of various parameters like Temperature, Pressure
and concentration.

Course Outcomes:
1. Provides to students the knowledge of various mass transfer operations
used in industries.
2. Provides to students able to design equipments.

List of experiments:

1. Verification of Rayleigh’s equation using batch distillation

2. Determination of steam distillation temperature and vaporisation
efficiency

3. Gas Diffusivity

4. Liquid-Liquid Diffusivity

5. Tray Drier

6. Surface Evaporation

7. Determination of solubility characteristics of given ternary system

8. Estimation of Liquid - Liquid extraction and determination of plait point

9. Estimation of solid liquid extraction and leaching efficiency

10. Determination of VLE data for a binary mixture

11. Adsorption Stuidies of ternary mixture

12. HETP (Hight Equivalent to Theoretical Plate)
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IV Year B.Tech. Chemical Engg. |- Semester
L T P To C
4 0 - 4 4

CH 401 CHEMICAL ENGINEERING PLANT DESIGN
AND ECONOMICS

Course Description & Objectives:

This course introduces the student to the basic concepts of process design
development ,general design considerations, Estimation of capital
investments , Interest and investment cost, Taxes, Insurance & Depreciation,
Profitability & Optimum Design.

Course Outcomes:

The student will be able to

1. Compare projects using the methods of net present value, discounted
cash flow and equivalent minimum investment period

2. Develop a plant capital cost estimate based on published data,

3. Determine the impact of taxation, depreciation and investment incentives
on the economic viability of a project.

4. know the procedures involved in optimum designing

UNIT I- Introduction to Process Design
Introduction — Process design development, design considerations, Cost
and asset accounting.

UNIT II- Estimation of Capital Investment
Cash flow for industrial operations, Factors effecting Investment, Total product
cost, Estimation of capital investments, Cost indices, Cost factors.

UNIT Ill- Interest and Investment Costs

Interest and investment cost, types of interest, nominal and effective interest
rates, Continuous interest, Present worth and discount annuities, Interest on
investment.
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UNIT IV - Taxes, Insurance & Depreciation

Source of capital taxes and types of taxes ,Insurance — Types of insurances,
Self insurance, Depreciation-Types of depreciation, Service life, Salvage value,
Present Value, Methods for determining depreciation, group depreciation.

UNIT V - Profitability & Optimum Design

Profitability, Alternative investments and replacements, Profitability standards,
discounted cash flow, Capitalized cost payout period, Alternative investments,
Optimum design, Design strategy, Optimum conditions, Optimum production
rates.

TEXTBOOK:
1. K.D. Timmerhaus & M.S. Peters, “Plant Design and Economics for “
Chemical Engg.”, 3® ed., McGraw Hill, 1981.

IV Year B.Tech. Chemical Engg. |- Semester
L T P To C
4 0 - 4 4

CH403 CHEMICAL PROCESS EQUIPMENT DESIGN

Course Description & Objectives:

This course teaches the student about selection and design of chemical
process equipments. To learn about the design procedures of process
equipment used in chemical process plants.

Course Outcomes:
1. Able to design heat transfer equipment and mass transfer equipmet.
2. Able to design cooling and heating systems of chemical reactors.
3. Able to use software tools for the analysis of process equipment.

UNIT |- Design of Shell and Tube Heat Exchangers

1-2 heat exchanger, arrangements for increased heat recovery, and
calculations for process conditions. Design calculations of a double-pipe
heat exchanger: Double pipe exchangers in series-parallel arrangement.
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UNIT Il - Pressure Vessels

Introduction, vessels subjected to internal pressure &combined loading,
stresses induced in vessels, optimum proportions of a vessel, optimum
vessel size. problems.

UNIT Ill - Design Of Dryers
Design of Dryers: Design of rotary dryer, tray dryer and spray dryer.

Design of Packed Towers for Absorption: Flow of liquid over packing’s, limiting
gas velocities, Pressure-drop calculations, design of packed towers using
absorption coefficients, design of packed tower using transfer-unit method.

UNIT IV - Design Of Sieve Tray Tower For Distillation

Introduction, sieve tray, tower diameter, plate spacing, entrainment, flooding,
weepage, tray layout, hydraulic parameters.

UNIT V — Cooling Towers

Cooling Tower Practice: Mechanism, types, rating duty and physical size of
cooling towers, Cooling tower components, construction material, practical
aspects of tower selection

Cooling Tower Design Calculations: Heat transfer calculations, selection of
tower size for a given duty, corrections for altitude, use of charts for calculation
of cooling tower duties.

TEXTBOOKS
1. D.Q. Kern, “Process Heat Transfer”, 1St ed., Tata McGraw Hill, 2001.

2. S. D. Dawande, “Process Equipment Design”, Vol 1 & 2, 4th ed., Central
Techno Publishers, 2005.

REFERENCE BOOKS
1. Robert E. Treybal, “Mass Transfer Operations”, McGraw Hill, 1982.

2. Morris and Jackson, “Absorption Towers”,Butter Worth’s Scientific
Publications, 1985.

3. Pring and Osborn Butter Worth,”"Cooling Tower Principles and
Practice”, Heinemann - Hill, 1986.

4. Coulson & Richardson Series, “Chemical Engineering”, Volume 6,
Pergaman Press, 1983.
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IV Year B.Tech. Chemical Engg. |- Semester
L T P To C
4 0 - 4 4

CH405 PROCESS MODELING AND SIMULATION

Course Description & objectives:

To make the students understand physical systems in chemical engineering
and to develop their mathematical models and solutions for these models.
The students will also learn to use the commercial process simulators.

Course Outcomes:
1. Understand the important physical phenomena from the problem
statement.
2. Develop model equations for the given system.
3. Demonstrate the model solving ability for various processes/unit
operations.
4. Demonstrate the ability to use a process simulation.

UNIT I- Fundamentals

Mathematical models for chemical engineering systems, fundamentals,
introduction to fundamental laws, examples of mathematical models of
chemical engineering systems, constant volume CSTRS, two heated tanks.

UNIT Il - Examples

Gas phase pressurized CSTR, non-isothermal CSTR, single component
vaporizer, batch reactor, reactor with mass transfer, ideal binary distillation
column, batch distillation with holdup.

UNIT Il - Iterative Methods

Bisection, false position, Newton —Raphson, successive approximation
method, comparison of iterative methods.

Solution of Linear Simultaneous Algebraic Equations: Computation of Eigen
values and Eigen vectors, Gauss elimination method, Gauss-Jordan and
Gauss-Seidel's method.
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UNIT IV - Numerical Integration

Trapezoidal and Simpson’s rules. Numerical Solution of Differential
Equations: Euler method, Runge-Kutta fourth order method, Milne predictor
corrector method.

Interpolation: Lagrange interpolation, forward difference, backward difference
and central difference interpolation methods, least square approximation of
functions.

UNIT V - Computer Simulation Examples

Gravity flow tank, three CSTRs in series, binary distillation column, batch
reactor, Non-isothermal CSTR, VLE dew point, bubble point calculations,
countercurrent heat exchanger.

TEXTBOOKS
1. William L. Luyben, “Process Modeling, Simulation and Control for
Chemical Engineers”, 2Nd ed., McGraw - Hill International, 1990.
2. Santosh.K. Gupta, “Numerical Methods in Engineering”, 2nd ed., New
Age International (P) Ltd., 2003.

REFERENCE BOOK
1. K.Balu and K.Padmanabhan, “Modeling and Analysis of Chemical
Engineering Processes”, IK International Private Limited, 2007.

IV Year B.Tech. Chemical Engg. |- Semester
L T P To C
4 0 - 4 4

CH407 INDUSTRIAL POLLUTION CONTROL
ENGINEERING

Course Description & Objectives:

This course is designed to learn a variety of chemical, physical, biological
treatment processes related to industrial pollution control. This course is to
make pollution profiles of the industries, categorization, control methodologies
and technologies, system design, ethic concepts and solving of the
engineering problems on industrial systems.
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Course Outcomes:
1. Understanding of air/water pollution regulations and their scientific basis.
2. Apply knowledge for the protection and improvement of the environment.
3. Ability to monitor and design the air and water pollution control systems.
4. Ability to select and use suitable waste treatment technique.

UNIT |

Types of emissions from chemical industries and effects of environment,
environment legislation, Type of pollution, sources of wastewater, Effluent
guidelines and standards,

UNIT Il

Characterization of effluent streams, oxygen demands and their determination
(BOD, COD, and TOC), Oxygen sag curve, BOD curve mathematical, controlling
of BOD curve, self purification of running streams, sources and characteristics
of pollutants in fertilizer, paper and pulp industry.

UNIT 1Nl

General methods of control and removal of sulfur dioxide, oxides of nitrogen
and organic vapors from gaseous effluent, treatment of liquid and gaseous
effluent in fertilizer industry.

UNIT IV

Air pollution sampling and measurement: Types of pollutant and sampling
and measurement, ambient air sampling: collection of gaseous air pollutants,
collection of particulate air pollutants. Stack sampling: sampling system,
particulate sampling, and gaseous sampling. Analysis of air pollutants:
Sulphur dioxide, nitrogen oxides, carbon monoxide, oxidants and Ozone,
hydrocarbons, particulate matter.

UNIT V

Air pollution control methods and equipments: Source collection methods:
raw material changes, process changes, and equipment modification.
Cleaning of gaseous equipments particulate emission control: collection
efficiency, control equipment like gravitational settling chambers, Cyclone
separators, fabric filters, scrubbers, packed beds and plate columns, venturi
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scrubbers, their design aspects. Control of gaseous emissions: absorption
by liquids, absorption equipments, adsorption by solids.

TEXT BOOKS
1. Environmental pollution and control engineering, Rao C. S. - Wiley
Eastern Limited, India, 1993.
2. Pollution control in process industries by S.P. Mahajan TMH.,1985.

REFERENCE BOOKS
1. Waste water treatment by M.Narayana Rao and A.K.Datta,Oxford and
IHB publ. New Delhi.
2. Air pollution control by P.Prathap mouli and N.Venkata subbayya. Divya
Jyothi Prakashan, Jodhpur.
3. “Industrial Pollution Control and Engineering.” Swamy AVN, Galgotia
publications, 2005, Hyderabad

IV Year B.Tech. Chemical Engg. |- Semester
L T P To C
4 0 - 4 4

CH409 TRANSPORT PHENOMENA

Course Description & Objectives:

The course deals about various transport processes like Momentum Transfer,
Heat Transfer and Mass Transfer. It includes the dynamics of fluid behavior
and their turbulence nature.

Course Outcomes:

Students have an understanding and appreciation for the implications of the
science of transport phenomena on society as a whole, and recognize
connections between transport phenomena and other areas of study.

UNIT I - Transport Properties

Introduction: Transport Properties, Estimation of transport properties,
pressure, Temperature, Concentration dependence, Newton’s Law of
viscosity.
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UNIT Il - Momentum Balance
Boundary conditions, Flow problems flat plate, Circular pipe, Annulus,
Creeping flow.

UNIT lll - Energy Balance
Boundary conditions, Fourier’s law of conduction, Composite wall, Extended
Fin surface, Viscous heat source, Chemical heat source, Electric heat source.

UNIT IV - Mass Balance

Boundary conditions, diffusion through a stagnant gas fiim, homogeneous,
heterogeneous reactions, falling liquid film, chemical reaction inside a porous
catalyst.

UNIT V - Flow Problems
Equation of change for isothermal, Non isothermal systems, use of equation
of change to solve flow problems, introduction to turbulent flow.

TEXTBOOK:
1. R.B.Bird, W.E. Stewart, “Transport Phenomena”, 1st ed., Mc Graw Hill,
2003.

REFERENCEBOOKS:
1. James. R. Welty, Robert. E. E. Wilson, “Fundamentals of Momentum,
Heat and Mass Transfer”, 2nd ed., John Wiley & sons, 2002.
2. L. Theodore, “Transport Phenomena”, 2nd ed., John Wiley & Sons,
2002.
3. J. Geankoplis, “Transport Processes & Unit Operations”, 3rd ed., Prentice
Hall of India, 2003.
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IV Year B.Tech. Chemical Engg. |- Semester
L T P To C
4 0 - 4 4

CH411 PETRO CHEMICAL ENGINEERING
(ELECTIVE-III)

Course Description & Objectives:

Studying this subject the students will learn about the extraction and production
of oil and gas to meet energy needs, as well as refining of crude oil for a wide
spectrum of useful products, such as petrochemicals, Chemicals, Plastics.

Course Outcomes:
1. Introduction with the petroleum refinery worldwide.
2. Develop knowledge of different refining processes.
3. To find the suitable refining technology for maximizing the gasoline
yield.
4. Students will be well-veresed with some aspects of Petrochemical
Technology in detail.

UNIT |- Sources of Petroleum
Origin and formation of petroleum, Reserves and deposits of world, Indian
Petroleum industry.

UNIT Il - Fractionation of Petroleum
Dehydration and desalting of crudes, heating of crude pipe still heaters,
Distillation of petroleum, blending of gasoline.

UNIT Ill - Thermal and Catalytic Processes
Cracking, Catalytic cracking, catalytic reforming, Naphtha cracking, Coking,
Hydrogenation processes, Alkylation processes, Isomerisation processes.

UNIT IV - Petrochemical Technology

Chemicals from ethane, Ethylene and acetylene: ethanol, acetaldehyde and
acetic acid, Vinyl acetate, butyraldehyde, 2 - Ethyl hexanol and ethylene oxide,
Ethylene Glycols, Acrilonitrile, Polyesters, Ethanolamines, ethylene dichloride.
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UNIT V - Chemicals Form Butanes, Butenes, Pentanes And Pentenes

Butadiene, butane epoxides and butanolamines, butanol, butyl acetate, methyl
ethyl ketone, isoprene, amyl alcohol.

TEXT BOOKS
1. B.K.Bhaskara Rao, “Modern petroleum refining processes” 4th edition,
Oxford and IBH Publication, 2002.
2. B.K.Bhaskara Rao, “ A Text book on Petrochemicals” 2™ edition, Kanna
publishers

REFERENCE BOOKS
1. O.P.Gupta, “Fuels, furnaces & Refractories” Kanna publishers.
2. Lahari, Biswas, “Petrochemical Industries”.

IV Year B.Tech. Chemical Engg. |- Semester
L T P To C
4 0 - 4 4

CH413 PROCESS INTENSIFICATION
(ELECTIVE-III)

Course Description & Objectives:

The course discuss about process intensification, Flow patterns and Reactor
types and operation It covers the areas like sono chemistry, crystallization
and extraction process.

Course Outcomes:

This Is The course to Provide A Practical Working Guide To Understanding
And Developing Successful Pl Solutions That Deliver Savings And
Efficiencies. It Will Appeal To Engineers Working With Leading-Edge Process
Technologies And Those Involved Research

UNIT =l Introduction
Definition of process intensification; Benefits and drawbacks; Techniques
for Pl application — passive and active techniques.

120 Dept. of Chemical Engineering



VFSTR UNIVERSITY

UNIT — Il Flow Patterns
Mixing, flow patterns, heat transfer: Scales of mixing; Flow patterns in reactors,
Mixing in stirred tanks, Scale up of mixing; Mixing in intensified equipment;

UNIT — lll Mixers & Reactors

Heat transfer. High intensity inline reactors: Static mixers; Ejectors; Tee mixers;
Impinging jets; Rotor stator mixers; Principles of operation; Applications;
Performance envelopes.

UNIT — IV Reactor Types and Operation
Combined chemical reactor heat exchangers and reactor separators. Spinning
disc reactors; Rotating packed bed; Oscillatory flow reactor;

UNIT -V Sono Chemistry and Crystallization

Compact heat exchangers Enhanced fields: Sono-chemistry; Microwaves;
Electrostatic fields. Intensified separation: Higee; Compact separation;
Crystallization and extraction.

TEXT BOOKS
1. Stankiewicz, A. and Moulin, (Eds.), “Engineering: the Chemical Process
Plants.
2. Process Intensification”, Marcel Dekker.

REFERENCE BOOKS
1. Process intensification by David Reay, Colin Ramshaw, Adam Harvey.
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IV Year B.Tech. Chemical Engg. |- Semester
L T P To C
3 1 - 4 4

CH415 OPTIMIZATION OF CHEMICAL PROCESSES
(ELECTIVE-IV)

Course Description & Objectives:

To study optimization algorithms, provide modeling skills to describe and
formulate optimization problems, solve several types of optimization
problems arising in process systems engineering.

This course covers organization of problems, basic concepts, single and
multivariable optimization, linear programming and optimization of chemical
processes.

Course Outcomes:
1. Identify different types of optimization problems.
2. Understanding of different optimization technique.
3. Ability to solve various single and multivariable optimization problems.
4. Ability to solve problems by using least square analysis.

UNIT |- Nature and Organization of Optimization Problems

What optimization is all about, Why optimize, scope and hierarchy of
optimization, examples of applications of optimization, the essential features
of optimization problems, general procedure for solving optimization
problems.

Fitting Models to Data: Classification of models, how to build a model, fitting
functions to empirical data, the method of least squares, factorial experimental
designs, fitting a model to data subject to constraints.

UNIT Il - Basic Concepts of Optimization

Continuity of functions, unimodal versus multimodel functions. Convex and
Concave functions, Convex region, Necessary and sufficient conditions for
an extremum of an unconstrained function.

Optimization of Unconstrained Functions One-Dimensional Search:
Numerical methods for optimizing a function of one variable, scanning and
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bracketing procedures, Newton'’s, Quasi-Newton’s and Secant methods of
uni-dimensional search, Region elimination methods, polynomial
approximation methods.

UNIT Il - Unconstrained Multivariable Optimization

Direct methods: Random search, grid search, uni-variate search, simplex
method, conjugate search, Powell's methods. Indirect methods- first order:
Gradient method, conjugate method. Indirect methods - second order:
Newton’s method, movement in the search direction, termination, summary
of Newton’s method, relation between conjugate gradient methods and
Quasi-Newton method.

UNIT IV - Linear Programming and Applications

Basic concepts in linear programming, Degenerate LP’s — graphical solution,
natural occurrence of linear constraints, the simplex method of solving linear
programming problems, standard LP form, obtaining a first feasible solution,
the revised simplex method, sensitivity analysis, duality in linear
programming, the Karmarkar algorithm, LP applications.

UNIT V - Optimization of Unit Operations

Recovery of waste heat, shell & tube heat exchangers, evaporator design,
liquid liquid extraction process, optimal design of staged distillation column,
Optimal pipe diameter, optimal residence time for maximum yield in an ideal
isothermal batch reactor, chemostat, optimization of thermal cracker using
liner programming.

TEXT BOOK
1. T.F.Edgar and Himmelblau DM, “Optimization of Chemical Processes”,
McGraw Hill, 2001.
REFERENCE BOOK
1. Kalyan Moy Deb, “Optimization for Engineering Design”, PHI, 2000.
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IV Year B.Tech. Chemical Engg. |- Semester
L T P To C
4 0 - 4 4

CH417 POLYMER TECHNOLOGY
(ELECTIVE-IV)

Course Description & Objectives:

Expose the students to the various methods of fabricating commercially useful
polymer products of plastics, rubbers (elastomers), fibres such as extrusion,
compression molding, injection and blow molding. To provide fundamental
knowledge of the polymers and their chemical, physical and mechanical
behavior. Emphasis on the processing techniques, along with the production
of polymers.

Course Outcome:
The course aims to offer a sound base in the knowledge of various polymers
and plastics used in industries, their properties etc.

UNIT |- Introduction and Fundamentals

Definitions and concepts of plastics and polymers, Comer, Co — monomer,
Mesomer, Co — polymer, functionality, Visco — elasticity classification of
polymers Methods determining molecular weights of polymers: Based on
colligative properties, Sedimentation equilibrium method. Gel
chromatography. Natural polymers: rubber, shellac, rosin, cellulose, and
lignin’s, Proteins.

UNIT Il - Chemistry of Polymerization

Concepts of addition polymerization condensation polymerization and Co —
polymerization, glass transitation temperature of polymers, Degradation of
polymers of following types: Mechanical, Hydrolytic thermal, back bone effects.

UNIT Il - Methods of Polymerization
Mass, solution, emulsion, suspension Role of following additives for polymers:
Initiators, catalyst inhibitors, solvents, fillers, reinforcing agents, stabilizers
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plasticizers, lubricants, blowing agents, coupling agents, flame retardants
photo — degradents.

UNIT IV - Methods of Manufacture, Properties, Uses of Following Addition
Compounds

Polyethylene (LDPE & HDPE), Polypropylene, PVC and its copolymers, acetals,
PTFE, Condensation compounds: polyester — PMMA, PET, Alkyd, Epoxy resins,
Polyurethanes, Silicons, PF, UF, MF resins.

UNIT V - Description of Following Processing Methods

With principles involved and equipment used mixing and compounding,
extrusion, calendring, laminating, moulding — compression, transfer, injection
and blow moulding.

TEXT BOOKS:
1. Bill Meyer, “Text Book of Polymer Science”, 3rd ed., John Wiley and
Sons, 1984.
2. J.A Bryson Newness — Butterwarths, “Plastic Materials”, London, 1989.

REFERENCEBOOKS:
1. J.H.Briston and C.C.Gosselin, “Introduction to Plastics”, Newnes,
London, 1968.
2. C.C Winding and G.D.Haitt, “Polymeric Materials”, Mc Graw Hill
Book,1961.
3. M.S.Bhatnagar, “A Text Book of Polymers”, 1st ed., S. Chand and
Company, New Delhi, 2007.
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IV Year B.Tech. Chemical Engg. |- Semester
L T P To C
4 0 - 4 4

CH419 COLLOIDAL & INTERFACIAL SCIENCE
(ELECTIVE-IV)

Course Description & Objectives:

Fundamental principles of colloid and interface science involved in disperse systems,
surfactants and their solution properties.

To understand the science and technology of colloids and interfacial
phenomena and processes often appeared in high value added products
and modern technologies.

Course Outcomes:

Mathematical tools are indispensable to process modeling, analysis,
engineering design and research. The objective of the course is to introduce
a spectrum of widely used mathematical methods in chemical engineering
useful to solve problems commonly encountered.

UNIT |- Basic Concepts of Colloids and Interfaces

Introduction, Examples of Interfacial Phenomena, Solid-Fluid Interfaces,
Colloids.

Properties of Colloid Dispersions: Introduction, Sedimentation under Gravity,
Sedimentation in a Centrifugal Field, Brownian Motion, Osmotic pressure,
Optical properties, Electrical Properties, Rheological Properties of Colloid
Dispersions.

UNIT Il - Surfactants and their Properties

Introduction, Surfactants and their Properties, Emulsions and Microemulsions,
foams.

Surface and Interfacial Tension: Introduction, Surface tension, Interfacial
Tension, Contact Angle and Wetting, Shape of the Surfaces and interfaces.

UNIT Il - Surface and Interfacial Tension
Measurement of Surface and Interfacial Tension, Measurement of Contact
Angle; Intermolecular and Surface Forces: Introduction, Vanderwalls Forces.
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Intermolecular and Surface Forces: Electrostatic double layer force, The DLVO
theory, Non-DLVO forces.

UNIT IV - Adsorption at Interfaces

Introduction, The Gibbs Dividing surface, Gibbs Adsorption Equation,
Langmuir and Frumkin Adsorption Isotherms, Surface Equation of state(EOS),
Effect of Salt on Adsorption of Surfactants.

UNIT V - Adsorption at Interfaces

Adsorption Isotherms incorporating the Electrostatic Effects, Calculation of
Free energy of Adsorption, Adsorption of inorganic salts at interfaces, Dynamics
of Adsorption of Surfactants at the interfaces, Adsorption at Solid-Fluid
interfaces.

TEXT BOOKS
1. Pallab Ghosh, “Colloid and Interface Science”, PHI, New Delhi, 2009.
2. R. J. Hunter, “Foundations of Colloid Science”, 2nd ed., Oxford
University Press, USA, 2001.

REFERENCE BOOKS
1. Paul C. Hiemenz and Raj Rajagopalan, “Principles of Colloid and
Surface Chemistry”, 3 ed., Revised and Expanded, 1997.
2. A. Adamson, “Physical Chemistry of Sciences”, 6th ed.,1997.
3. G.Barnes, I.Gentle, “Interfacial Science: An Introduction”, Oxford
University Press, USA, 2006.
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IV Year B.Tech. Chemical Engg. |- Semester
L T P To C
- -3 3 2

CH421 CHEMICAL PROCESS EQUIPMENT DESIGN
LAB

Course Description & Objectives:

This course teaches the student about selection and design of chemical
process equipments. To learn about the design procedures of process
equipment used in chemical process plants.

Course Outcomes:

The course will offer students a broad based understanding of the chemical
process equipment design & drawing which is the starting point to establish a
new chemical industry.

List of Experiments

1. Drawing of Flow Sheets Symbols

2. Drawing of Instrumentation Symbols

3. Drawing of Instrumentation Diagrams

4. Mechanical Aspects of Chemical equipment design and drawing of
double pipe heat exchanger.

5. Mechanical Aspects of Chemical equipment design and drawing of 1-2
shell and tube heat exchanger.

6. Mechanical Aspects of Chemical equipment design and drawing of 2-4
shell and tube heat exchanger.

7. Mechanical Aspects of Chemical equipment design and drawing of Feed
forward evaporator.

8. Drawing of distillation column by using Mc - Cabe Thiele method

9. Drawing of distillation column by using Ponchon - Savarit method

10. Design of Adsorption Column

11. Design of Absorption Tower

12. Design of Batch Reactor

13. Design of CSTR.
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IV Year B.Tech. Chemical Engg. | - Semester
L T P To C
- -3 3 2

CH423 CHEMICAL PROCESS SIMULATION LAB

Course Description & Objectives:

The course will offer students a broad based understanding of the chemical
process equipment design & drawing which is the starting point to establish
a new chemical industry.

Course Outcomes:
1. The course provides a sound practical knowledge about chemical
process modeling, Simulation.
2. Students will be able to design of various chemical engineering
equipments.
3. Students will be able to gaining experience in simulation packages.

List of Experiments

Simulation of gravity flow tank system

Simulation of three constant holdup CSTRs in series
Simulation of three variable holdup CSTRs in series
Bubble point calculations

Dew point calculations

Simulation of double pipe heat exchanger
Simulation of interacting two tank liquid level systems
Simulation of non — interacting two tank liquid level system
Simulation of non isothermal CSTR

. Simulation of binary distillation column

Simulation of isothermal batch reactor

Simulation of cone shaped tank

SEIE 2 BERE

e
NS

TEXTBOOKS
1. William L. Luyben, “Process Modeling, Simulation and Control for
Chemical Engineers”, 2nd ed., McGraw - Hill International, 1990.
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IV Year B.Tech. Chemical Engg. |- Semester
L T P To C
- -3 3 2

CH449 INDUSTRIAL POLLUTION CONTROL
ENGINEERING LAB

Course Description & Objectives:

To determine the oxygen levels, Biological oxygen demand, chemical oxygen
demand in municipal ground sewage and industrial effluent waters.

To determine the dissolved suspended solids fixed and volatile solids in the
give sample of water.

To determine the optimum amount of coagulant and alums required for
municipal sewage and industrial affluent water.

Course Outcomes:

The course will enable students to interpret the process of Industrial pollution
control through consideration of appropriate experiments, to gain enough
knowledge to handle equipments besides kindling their interest towards
carrying out R & D activities.

List of Experiments

. Water Analysis

. Neutralization of acids by titration
. Neutralization of bases by titration
. Absorption of color

. Adsorption of phenol

. Adsorption of gaseous pollutants

. Toxic metal analysis

. Filtration of suspended solids

. Flocculation

10. Settling, particulate matter collection

©O© 0O N O O~ WDN P
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IV Year B.Tech. Chemical Engg. lI- Semester
L T P To C
4 0 - 4 4

CH402 TECHNOLOGY OF PHARMACEUTICALS
AND FINE CHEMICALS
(ELECTIVE-V)

Course Description & Objectives:
This course focuses on preparation, properties, manufacturing and testing of
various Pharmaceuticals and fine chemicals

Course Outcomes:
The student will be able to
1. Explore the design, development, manufacture, and evaluation of
traditional and novel drug delivery systems
2. Emphasize practical solutions and applications to theoretical and
research-based problems.
3. Know the manufacturing and testing procedures of various
pharmaceuticals and fine chemicals.
4. Acquire knowledge in tablet making, coating and sterilization.

UNIT | - Introduction to Pharmaceuticals

A brief outline of grades of chemicals, sources of impurities in chemicals,
principles (without going into details of individual chemicals) of limit test for
arsenic, lead, iron, chloride and sulfate in Pharmaceuticals. Outlines of
Preparation, properties, uses and testing of the following Pharmaceuticals -
sulfacetamide, paracetamol, riboflavin, nicotinamide.

UNIT Il - Preparation & Properties

Outlines of Preparation, properties, uses and testing of the following fine
chemicals - Methyl orange, fluorescence, procaine hydrochloride, paramino
salicylic acid, isonicatinic acid hydrazide. Manufacture with flowsheets,
properties uses and testing of the following Pharmaceuticals — aspirin,
penicillin, calcium gluconate,
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UNIT lll - Manufacturing & Testing

Manufacturing procedures with flowsheets, properties, uses and testing of
the following - ferric ammonium citrate, pthallic anhydride and phenol
flourobenzene process and benzene sulfate process, other processes in
outline only.

UNIT IV-Tablet Making and Coating
Tablet making and coating, granulation equipments, Preparation of capsules,
extraction of crude drugs.

UNIT V - Sterilization

Sterilization: introduction, risk factor, methods of sterilization, heat (dry and
moist), heating with bactericide, filtration, gaseous sterilization and radiation
sterilization, suitable example to be discussed.

TEXT BOOKS:
1. Remington’s, “Pharmaceutical Science”, 13th ed., Mac Publishing
Company,1965.
2. Blently and Driver, “Text Book of Pharmaceutical Chemistry” 8th ed.,
Oxford University Press, London, 1960.

REFERENCEBOOKS:
1. H A Rawlins, B Tindell and Box Blently's,"Text Book of Pharmaceutical

Chemistry”, 8th ed., OU Press, London, 1977.

2. Faith, Kayes and Clark, “Industrial Chemicals”, John Wiley & Sons,
34 ed., 1965.
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IV Year B.Tech. Chemical Engg. lI- Semester
L T P To C
4 0 - 4 4

CH404 MINERAL PROCESS ENGINEERING
(ELECTIVE-V)

Course Description & Objectives:
To provide a possibility to understand mineral processes for ores, industrial
minerals, recycling products and mineral fuels (coal and peat).

Course Outcomes:

1. Analyze and interpret raw field data in order to design structures in
fractured rock masses using various methods (mapping surface and
underground exposures; drilling, i.e. manual core logging and
geophysical logging, etc.).

2. Design basic surface and underground structures in rock for mining
and heavy civil applications (i.e. slope, underground openings, tunnels,
stopes, shafts, etc).

3. Assess the life cycle of a mineral project from exploration to
decommissioning and final closure.

4. Apply basic understanding of soil mechanics in order to discern whether
a design problem requires more comprehensive understanding.

5. Determine the economic feasibility of a rock engineering design.

6. Determine environmental factors that impact on a rock engineering
design.

7. Assess social, cultural, political and legal impact of a rock engineering
design.

UNIT | - Characterization & Properties of the important minerals

Names, compositions and properties of the important minerals of common
metals like iron, copper, lead, zinc, tin, chromium, aluminum, manganese,
gold, silver, uranium, thorium, titanium, zirconium etc.
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UNIT Il - Cut off, average and concentrate grades of each ore

Similar information about industrial minerals like calcite, silimanite,
phosphate, granite, dolomite, magnesite, limenite, rutile, zircon, garnet,
monazite, pyrite, quartz, feldspar etc.

UNIT Il -Beneficiation circuits for hematite and magnetite iron ores

Dry and wet processes — their scopes and limitations. Pulp densities at
different stages of wet operations. Estimation of water requirements and
pumping loads.

UNIT IV - Beneficiation circuits for lead, zinc and copper ores
Optimization of the grinding process for liberation of the minerals and
minimization of slime loss. Scope and limitations of regrinding circuits.

UNIT V - Concentration, concentrate up gradation and separation
processes for beach sand minerals

Effects of repeated cleaner operations on grades and recoveries. Overview
of the beneficiation circuits of ores of gold, tin, manganese and other metals
Overview of the beneficiation of lime stone, graphite and other industrial
minerals

TEXTBOOKS
1. A.F.Taggart “ Elements of Mineral Dressing” John Wiley and Sons, 1956.
2. Barty A. Wills and Tim Napier Munn “Mineral Processing Technology”
Elsevier Publishers, 2006.

REFERENCE BOOKS

1. A.R.Taggart “Handbook of Mineral Dressing “ John Wiley and Sons, New

York. 1956.

2. A.Gupta and D.S.Yan,” Mineral Processing Design and Operation”
Elsevier 2006.
T.Simon “Ore Dressing Principles and Practice” McGraw Hill Co., 1924.
S.J.Truscott , “Ore Dressing” ,London Macmillan. 1923.
Handbook of Ore Dressing by A.W.Allen — McGraw Hill Co., 1920.
Complete Technology Book on Mineral Processing by NPSC Board —

No ko

Asia Pacific Business Press 2008.
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IV Year B.Tech. Chemical Engg. lI- Semester
L T P To C
4 0 - 4 4

CH 406 FOOD PROCESSING TECHNOLOGY
(ELECTIVE-V)

Course Description & Objectives:

To impart knowledge to the students about food processing and various
unit operations involved in it, packaging, storing and preservation, food
poisoning, food related hazards and safety, and transportation.

Course Outcomes:

1. Outline the process of red and white meat slaughter, explain meat
structure and inspect meat quality parameters

2. Process manufactured meat products to produce variety of animal
food products.

3. Identify the areas of concern in the processing of meat products, in
relation to process control, undesirable microbes and export

4. Explain the requirements for meat export and chemical and
physiological structure of meat.

5. Demonstrate processing techniques used to produce a variety of
milk products.

UNIT I- Fundamentals of Food Process Engineering
Application of Quantitative methods of Material & Energy Balances in Food
Engineering Practices. Constituents of Food, Quality and Nutritive aspects,
Food Adulterations, Deteriorative factors and Control

UNIT II- Fluid Flow, Thermal Process Calculations
Refrigeration, Evaporation and Dehydration operations in Food Processing

UNIT lll- Fundamentals of Food Canning Technology

Heat Sterilization of Canned food , Containers — metal, Glass and Flexible
packaging . Canning Procedures for Fruits, Vegetables, Meat, Poultry, marine
Products.
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UNIT IV - Food Preservation
Preservation by Heat and Cold, Dehydration, Concentration, Drying, Irradiation,
Microwave heating, Sterilization and Pasteurization, Fermentation and
Pickling, Packaging Methods.

UNIT V-Food Products

Cereal Grains, Pulses, Vegetables, Fruits, Spices, Fats and Oils, Bakery,
Confectionary and Chocolate Products, Soft and Alcoholic Beverages, Dairy
Products , Meat , Poultry and Fish Products.

TEXT BOOKS
1. Norman N.Potler Joseph .H. Hotchk’ss, “ Food Science” 5" Edition,
CBS Publishers & Distributors India, 1987.
2. Owen .R.Fennema, “Principles of Food Science Part | & II”, Marcel
Dekker Inc New York, 1976.

REFERENCE BOOKS
1. Heid, J.L., Joslyn M.A, Fundamentals of Food Processing Operation,
3" Edition, The AVI Publishing Co., Westport,1967.
2. Heldman, D.R., Food Process Engineering, 2™ Edition, The AVI
Publishing Co.,1965

IV Year B.Tech. Chemical Engg. Il - Semester
L T P To C
4 0 - 4 4

CH 408 NANO TECHNOLOGY
(ELECTIVE-VI)

Course Description & Objectives:
The course deals about various types of nano materials and their importance.
It includes the study of Nanotechnology,nano science, nano products,etc.

Course Outcomes:
1. Understand and apply basic concepts of nanotechnology and
nanoscience.
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2. Understand the different nano-materials along with their
characterization.

3. Understand the applications of nanomaterials in Chemical
Engineering

UNIT | - Supramolecular Chemistry

Definition and examples of the main intermolecular forces used in
supramolecular chemistry. Self-assembly processes in organic systems.
Main supramolecular structures.

UNIT Il - Physical Chemistry of Nanomaterials.
Students will be exposed to the very basics of nanomaterials; A series of
nanomaterials that exhibit unique properties will be introduced.

UNIT Il - Methods of Synthesis of Nanometerials.

Equipment and processes needed to fabricate nanodevices and structures
such as bio-chips, power devices, and opto-electronic structures. Bottom-up
(building from molecular level) and top-down (breakdown of microcrystalline
materials) approaches.

UNIT IV - Biologically-Inspired Nanotechnology

Basic biological concepts and principles that may lead to the development of
technologies for nanoengineering systems. molecular nanoscale engineered
devices, nanoscale biotechnologies, nano products.

UNIT V - Instrumentation for Nanoscale Characterization
Instrumentation SEM, TEM, XRD, FTIR for characterization of properties .Llimits
of each technique.

TEXT BOOKS
1. Jean-Marie Lehn. Supramolecular Chemistry, 1%t Edition, Wiley
Publications, 1995.
2. Novailhat, Alain, Introduction to Nano technology, 2™ Edition, Wiley
Publications, 2007.

REFERENCE BOOKS
1. Hovnyax G., Moore J., Tibbals J., Fundamental of Nanotechnology,
1t Edition, CRC Press.

Chemical Engineering 137


Anoar Ali Khan
Highlight

Anoar Ali Khan
Highlight


VFSTR UNIVERSITY

IV Year B.Tech. Chemical Engg. Il - Semester
L T P To C
4 0 - 4 4

CH410 COMPUTER APPLICATIONS IN CHEMICAL
ENGINEERING
(ELECTIVE — VI)

Course Outcomes:

1. Understanding of fundamental mathematics and to solve problems
of algebraic and differential equations, simultaneous equation,
partial differential equations

2. Ability to convert problem solving strategies to procedural algorithms
and to write program structures

3. Ability to solve engineering problems using computational
techniques

4. Ability to assess reasonableness of solutions, and elect appropriate
levels of solution sophistication

UNIT |- Introduction

Review on programming languages, basic, FORTRAN, Review on operation
system Commands, Numerical solution of first order differential equations
with initial conditions, Euler's Method, Runge kutta method.

UNIT Il - Spread Sheets

Application in density, molecular weight, mole and percentage compositions,
empirical and molecular formula calculations, heat of mixing, gas laws, vapor
pressure, chemical kinetics calculations.

UNIT Ill - Spread Sheets (Data Analysis)

Application in data processing, statistical analysis of data, regression analysis
of variance, interpolations, graphical representations, design and
development of single data bases on chemical and physical properties of
substances.
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UNIT IV - Numerical Methods

Roots of algebraic and transcendental equations, iterations methods,
regulafalsi method, Newton — raphson method, roots of simultaneous and
solution set of transcendental and algebraic equations, development of
equations for heat transfer, fluid mechanics and reaction Engineering
problems.

UNIT V - Mathematical Programming

Linear programming, transportation, assignment, dynamic programming in
chemical engineering, formulation and solution through PC based
programmes.

TEXT BOOKS:
1. Leon Lapidas, “Digital Computation for Chemical Engineering”, 2nd
ed., MGH, 1962.
2. Jerry, O. Breneman GL., “Spread Sheet Chemistry”, PH, Englewood
Cliffs,1991.

REFERENCE BOOKS:
1. Hanna OT Scandell O.C, “Computational Methods in Chemical
Engineering”, PH, 1995.
2. Taxali R. K. T. K, “ D Base IV Made Simple”, 1st ed.,TMH, 1991.

IV Year B.Tech. Chemical Engg. Il - Semester
L T P To C

4 0 - 4 4

CH 412 FLUIDIZATION ENGINEERING
(ELECTIVE — VI)

Course Description & Objectives:

Studying this subject the students will learn about the extraction and production
of oil and gas to meet energy needs, as well as refining of crude oil for a wide
spectrum of useful products, such as petrochemicals, Chemicals, Plastics.
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Course Outcomes:
1. Ability to estimate pressure drop, bubble size, TDH, voidage, heat
and mass transfer rates for the fluidized beds
2. Ability to write model equations for fluidized beds
3. Ability to design gas-solid fluidized bed reactors

UNIT |- Phenomenon of fluidization
Fluidization regimes; Types of fluidization operations; Typical industrial
applications of fluidized beds. Gross behaviour of fluidized beds.

UNIT Il - Minimum fluidization velocity

Distributor and bubble formation; Bed voidage; Transport disengaging height
(TDH); Bulk viscosity, fluidity and power consumption. Bubble behaviour and
models of bubbling beds.

UNIT Ill - Flow Pattern
Gas and solid in fluidized bed and freeboard region. Heat and mass transfer
in fluidized bed. Entrainment and elutriation from fluidizeded.

UNIT IV - Residence time distribution and size distribution of solids in
fluidized bed. Circulating fluidized bed; Pneumatic transport of solids.

UNIT V - Design
Fluidized bed for physical operations, catalytic reactions and non-catalytic
reactions.

TEXT BOOKS
1. Kunii, D. and Levenspiel, O., “Fluidization Engineering”, John Wiley &
Sons, Inc.

2. Leva, M., “Fluidization”, McGraw-Hill Book Co.
3. Davidson, J.F. and Harrison, D., “Fluidized Particle”, Cambridge
University Press.

TEXTBOOKS
1. William L. Luyben, “Process Modeling, Simulation and Control for
Chemical Engineers”, 2nd ed., McGraw - Hill International, 1990.
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(G NYK0E] ENGINEERING MATHEMATICS - |

Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA S BS
3 1 2 5 45 | 15 | 30 10 45 - - - -

Course Description and Objectives:

It is aimed to offer various analytical as well as numerical methods to solve first and second
order ordinary differential equations; to impart the knowledge of partial differentiation; to
acquaint with the various methods to solve first and second order partial differential equations;
to make the student familiar with applications of first order ordinary differential equations. To
make the student to use different mathematical tools of MATLAB related to above concepts.
Course Outcomes:

The student will be able to:

. recognise and solve different types of first order ordinary differential equations.

° find the complementary functions and particular integral of second and higher order
ordinary differential equations with constant coefficients.

° apply the knowledge of ordinary differential equations in some instances.
° solve ordinary differential equations, with initial conditions, numerically.
. find the local maxima/minima of given function of two variables.

° eliminate arbitrary constants/functions from given relations to form partial differential
equations.

. solve linear and non-linear partial differential equations of standard types.

° classify second order partial differential equations and solve them.

SKILLS:

v' Solve given differential equation by suitable method.

v' Compute numerical solutions of differential equation by apt method.
v' Compute maxima/minima of given function.
v

Solve given partial differential equation by appropriate method.

VFSTR UNIVERSITY 3
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ACTIVITIES:

@)

Differentiate
methods to
solve given
differential
equation.

Compute
numerical
solutions to
differential
equation and
compare the
result with
MATLAB
output.

Compute
maxima/minima
of given
function.

Differentiate
methods to
solve given
partial
differential
equation.

Estimation of
acoustic
impedance of a
given material.

| Year | Semester m

UNIT-1 L-9,T-3

FIRST ORDER DIFFERENTIAL EQUATIONS: Variable separable, Homogeneous differential equations,
Linear differential equations, Bernoulli’s differential equations, Exact and non-exact differential
equations.

UNIT -2 L-9,T-3

SECOND ORDER DIFFERENTIAL EQUATIONS: Linear differential equations with constant coefficients,
Homogeneous differential equations of second and higher order, Methods to find particular integral
when RHS is of the form - e®, sinax, cosax and X".

UNIT -3 L-9,T-3

APPLICATIONS OF FIRST ORDER DIFFERENTIAL EQUATIONS: Orthogonal trajectories (including
polar form), Newton'’s law of cooling, Law of natural growth and decay.

NUMERICAL METHODS TO SOLVE DIFFERENTIAL EQUATIONS: Taylor series method, Picard’s
method, Euler’'s and modified Euler’'s method, Runge-Kutta method.

UNIT -4 L-9,T-3

MAXIMA/MINIMA OF FUNCTIONS OF TWO VARIABLES: Review of partial differentiation - Partial
derivatives, Partial derivatives of higher order; Homogeneous function, Euler’s theorem, Total
differential coefficient, Maxima and Minima of a function of two variables, Conditions for extreme
values, Lagrange method of undetermined multipliers.

JACOBIANS : Definition, Properties, Jacobian of implicit functions.

UNIT -5 L-9,T-3

PARTIAL DIFFERENTIAL EQUATIONS: Formation of partial differential equations, Linear (Lagrange)
equations, Method of multipliers, Non-linear partial differential equations (Types), Charpit's method,
Second order linear equations with constant coefficients only, Classifications, Rules to find
complimentary function and particular integral (special cases).

VFSTR UNIVERSITY 4



Engineering Mathematics - | m

LABORATORY EXPERIMENTS

LIST OF EXPERIMENTS Total hours-30
1. Basic mathematical operations using MATLAB.
2. Solving simple expressions.
3. Limits.
4. Continuity.
5.  Symbolic differentiation.
6.  Symbolic integration.
7.  Plotting of curves.
8.  Plotting of surfaces.
9. Maxima & minima of functions of one variable.
10. Maxima & minima of functions of two variable.
11. Solving first order O.D.E.
12. Euler's Method and R-K Method.
TEXT BOOKS:
1. H. K. Dass and Er. Rajanish Verma, “Higher Engineering Mathematics”,
3¢ edition, S. Chand & Co, 2014.
2. B. S. Grewal, “Higher Engineering Mathematics”, 44" edition, Khanna Publishers, 2014.
3. Rudra Pratap, “Getting started with MATLAB”, Oxford University Publication, 2009.
REFERENCE BOOKS:
1. Srimanta Pal and Subodh C. Bhunia, “Engineering Mathematics”, Oxford Publications, 2015.
2. B. V. Ramana, “Advanced Engineering Mathematics”, McGraw Hill education,

25" reprint, 2015.

VFSTR UNIVERSITY 5
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(GgR¥ld ENGINEERING PHYSICS

Hours Per Week : Total Hours :
L T P C L T P WA/RA| SSHHSH | CS | SA S BS
3 - - 3 45 - - 10 45 - 10 - 10

Course Description and Objectives:

Technology is the experimental information for the physicist, where the theories can be tested.
Recent technical developments have been the results of collaboration of physicists and
engineers.

Study of engineering physics is a unique opportunity to learn the fundamental concepts of
physics and apply this knowledge to both scientific and engineering problems.

The present course deals with various fields such as Lasers, Optical fibers, Photonics, Nano
and functional materials, make the students to enrich basic knowledge in various fields of
physics and apply the same in engineering fields.

Course Outcomes:

The student will be able to:

° understand the applications of ultrasonics and to calculate the velocity of ultrasonic
waves in liquids.

° acquire basic knowledge in Non-destructive techniques.

° understand basic concepts of laser and optical fiber which help in designing and
developing new devices in emerging fields.

° grasp the basics of quantum mechanics.
. understand the fabrication of solar devices.
. use nano science and technology for innovative and compact design.

. demonstrate synthesis, properties and applications of nanomaterials and functional
materials.

SKILLS:

v' Determine the velocity of ultrasonics in a given liquid using interferometer.

v' Study the wavelengths of light sources and lasers.

v' Estimate the efficiency of a given solar cell.

v' Learn about the type of the optical fiber and its ability to propagate light waves from
its numerical aperture.

v" Know voltage — current characteristics of a given light emitting diode.
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Engineering Physics m

UNIT -1 L-9

ULTRASONICS: Introduction, Production of ultrasonic waves - Piezoelectric method; Properties of
ultrasonic waves, Types of ultrasonic waves, Determination of velocity of ultrasonic waves in
solids and liquids, SONAR - Medical applications.

NON-DESTRUCTIVE TESTING: Introduction, Types, Visual inspection, Liquid penetrate testing,
Ultrasonic Testing Systems, X - Ray radiography.

UNIT - 2 L-9
LASERS: Characteristics of laser light, Spontaneous and Stimulated emission of radiation, He-Ne
laser, CO, laser, Semiconductor laser, Applications.

HOLOGRAPHY: Holography and applications.

FIBER OPTICS: Principle of optical fiber, Acceptance angle, Numerical aperture, Types of fibers,
Dispersion and attenuation in optical fibers, Optical fiber communication system, Fiber optic sensors.

UNIT - 3 L-9

QUANTUM MECHANICS: Introduction, Matter waves, Schroedinger’s time independent wave
equation, Physical significance of the wave function, Particle in one dimensional potential well,
Tunneling phenomenon.

FREE ELECTRON THEORY OF METALS: Introduction, Classical free electron theory, Electrical
conductivity of metal, Quantum free electron theory, Fermi - Dirac distribution function and its
variation with temperature.

PARTICLE ACCELERATORS: Introduction, Cyclotron, Synchrocyclotron, Betatron and applications.

UNIT - 4 L-9
SOLAR ENERGY: Solar radiation, Photovoltaic effect, Solar cells, Efficiency of solar cell, Solar thermal
energy conversion systems.

PHOTONICS: LED, LCD, Photo conducting materials, Photo detectors, Photonic crystals, Non-
linear optical behaviour of materials, Applications.

UNIT -5 L-9
NANO MATERIALS: Introduction, Fabrication of nano materials - Ball milling - Sol-Gel method; Physical
and chemical properties of nano materials, Applications.

FUNCTIONAL MATERIALS: Smart materials, Shape memory alloys, Chromic materials (Thermo,
Photo and electro), Metallic glasses, Advanced ceramics, Composites, Fiber reinforced
plastics/metals, Biomaterials.

TEXT BOOKS:

1. V.Rajendran, “Engineering Physics”, 7" edition, McGraw Hill Education (India) Pvt.Ltd.,
2014.

2.  D.K. Bhattacharya and Poonam Tandon, “Engineering Physics”, Oxford University Press,
2015.

REFERENCE BOOKS :
1. M.R. Srinivasan, “Engineering Physics”, 1% edition, New Age International
Publishers, 2008.

2. M.N. Avadhanulu & P.G. Kshirsagar, “Engineering Physics”, 1% edition, Chand and
Company Ltd., 1992.

3. Sukhatme S.P., “Solar Energy”, 2™ edition, TMH publication, 2005.
Dr. Arumugam “Materials Science”, 3 edition, Anuradha Publications, 2002.

VFSTR UNIVERSITY 7

ACTIVITIES:

o Estimation of
acoustic
impedance of a
given material.

O Measurement
of distances
using ultrasonic
range finder.

o Study of linear
density of yarn/
fibre using
Melde’s
experiment.

o Determination
of refractive
index of a given
liquid using
laser.

o Find the height
of a room using
laser.

O ldentify the
type of semi-
conductor using
Hall effect.

o Study of
numerical
aperture of
optical fibres
made of
different
materials.

o Design of solar
panel to obtain
required
voltage.

o Evaluation of
thermal
conductivity of
materials.

O Measure the
temperature
using thermo
couple.



| Year | Semester m

seabeyiesy TECHNICAL ENGLISH

COMMUNICATION

Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA S BS
3 - 2 4 45 - 30 10 15 5 6 4 5

Course Description and Objectives :

To introduce students the specific use of English for the purpose of Technical Communication
that would strengthen their skills in the areas of writing and speaking and thereby enable
them to function effectively in their professional sphere. The objective of this course is to
direct the students towards developing their technical writing skills in particular and overall
language proficiency in general. It will be done by making students peruse good samples of
technical writing covering a wide range of contemporary issues relevant to the engineering
profession. Students will, also be revisiting, the fundamentals of grammar to get trained on
use of standard English.

Course OQutcomes:

The student will be able to:

acquire an understanding of the rules of grammar.

strengthen their reading and listening comprehension skills to follow the academic
discourse in the engineering classroom.

have a command of basic vocabulary related to different subject areas.

have a grasp on the mechanics of writing and express their ideas through construction
of simple texts.

attain language proficiency to participate in the classroom discussions.

SKILLS:

v

Apply different sub skills like skimming, scanning, reading for information, reading
for inference etc to understand different kinds of text.

Apply different sub skills like top down, bottom up approaches to listening, and
understand phonetic and phonological features of the English language to
deconstruct long spoken discourses.

Use functional vocabulary relevant to subject areas like environment, tourism,
engineering, technology and media to express ideas lucidly.

Use appropriate sentence structure, cohesive devices and diction to construct simple
ftext in writing and regular correspondence like e-mails, letters etc.

Capture and understand key points during class room discourses through applying
sub skills of writing like note-making, paraphrasing and summarizing.

VFSTR UNIVERSITY
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Technical English Communication m

UNIT

UNIT

UNIT

UNIT

-1

Text

Grammar
Vocabulary

Composition :

Laboratory
Practice

Text

Grammar
Vocabulary

Composition :

Laboratory
Practice

-3

Text

Grammar
Vocabulary

Composition :

Laboratory
Practice

Text

Grammar

Vocabulary

Composition :

Laboratory
Practice

L-9
ENVIRONMENTAL CONSCIOUSNESS
(Climate Change, Green Cover, Pollution, Renewable vs. Non
renewable energy sources (from Energy Unit)
Articles, Prepositions, Sentence types and construction
Root, Prefixes, Suffixes
Paragraph writing (Descriptive and narrative)
Introduction to phonetics
(Organs of Speech, Consonants, Vowels and Diphthongs, Syllable,
Stress and Intonation)
L-9
EMERGING TECHNOLOGIES
(Solar power, Cloud computing, Nanotechnology, Wind energy (to
be covered from Energy unit))
Time and tense (Present-past-future; Helping verbs, Modals)
Synonyms, Antonyms
Letter writing (Informal)
Grammar Practice (Speaking of past, present and future)
L-9
TRAVEL AND TOURISM
(Advantages and disadvantages of travel-tourism, Atithi devo bhava,
Tourism in India)
Subject-Verb agreement, Sentence construction
Idioms and phrases
Letter writing (Formal)
Situational conversations — Role - Plays
(Introducing, Greeting, Enquiring, Informing, Requesting, Inviting)
L-9

ENGINEERING ETHICS

(Challenger disaster, Biotechnology, Genetic engineering, Protection
from natural calamities, How pertinent is the nuclear option? An
environment of energy (from Energy Unit))

Avoiding sexist language (Gender Sensitization)

Sentence transformation (Degrees, Voice, Speech and Synthesis)
Phrasal verbs

Note-making, Text, Nandan Nilekani’'s In Search of Our Energy
Solutions (from Energy Unit)

Summarizing, Text on “Flight from conversation” (New York Times)

Situational conversations, Role-Plays (Emotions, Directions,
Descriptions, Agreements, Refusals, Suggestions)

VFSTR UNIVERSITY

ACTIVITIES:

o Doing phonetic

transcription of
selected words

from the list
provided using
talking
dictionaries of
AHD and
CALD.
Completing
graded
grammar
exercises in

Rosetta Stone.

Completing
graded
listening and
reading
comprehension
exercises in
Rosetta Stone.

Watching TED
videos and
making notes.

Watching TED
videos to
paraphrase
and summarize.

Ad- making.

Preparing
brochure.

Dialogue
writing followed
by role play.

Roster
designing.

Team
presentation
with PPTs and
Group
Discussion.



| Year | Semester m

UNIT -5

Text

Grammar
Vocabulary

Composition :

MEDIA MATTERS

(History of media, Language and media, Milestones in media,
Manipulation by Media, Thousands march against nuclear power in
Tokyo (from Energy Unit), Entertainment media, Interviews)
Common errors

One-word substitutes

E-mail — Short message service (SMS), Writing advertisements,

Reporting; Social media - Blogging, Facebook, Twitter (acceptable and
non acceptable content)

Group discussions — (Topics from Energy Unit), Dumping of nuclear
wastes, Exploration of eco-friendly energy options, Lifting of subsidies

on petrol, Diesel, LPG etc)

“Mindscapes - English for Technologists and Engineers”, Orient Black Swan, 2012.

V. R. Narayana Swamy, “Strengthen Your Writing”, 1%t edition, Orient Longman, 2003.

Thomas Elliott Berry, “The Most Common Mistakes in English Usage”, 1 edition,

T. Balasubramanian, “A Textbook of English Phonetics for Indian Students”,

Sasikumar.V and P.V. Dhamija,. “Spoken English: A Self-Learning Guide to Conversation
Practice”, 34" Reprint, Tata McGraw Hill, New Delhi, 1993.

Margaret M Maison, “Examine Your English”, 1 edition, Orient Longman, 1999.

e Laboratory
Practice
TEXTBOOK:
1
REFERENCE BOOKS:
1.
2.
Tata McGraw Hill, 2004.
3.
Macmillan Ltd., 2000.
4,
5.
6.

Ashraf Rizwi, “Effective Technical Communication”, Tata McGraw Hill, 2005.

VFSTR UNIVERSITY
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ilseieylol] BASICS OF COMPUTERS AND
INTERNET

Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA BS
3 - 2 4 45 - 30 5 40 - 8 5 -

Course Description and Objectives:

This course provides students with a working knowledge of the terminology, processes, and
components associated with Computers and Internet. Students will get exposure to Building
blocks of Computers, Operating Systems, Application software, Networking, Internet, World
Wide Web, Security, Maintenance, Information Systems, and the application development

processes.

Course OQutcomes:

The student will be able to:

° understand the terms and concepts of Computer Science and Information Technology

(hardware, software, networking, security, Internet/Web, and Technologies).
° use the products and services of computers.
o use Internet/Web services as a resource for developing shared applications.

o install different operating systems and application software.

SKILLS:
v Assemble and disassemble the personal computer system.

Install different desktop operating systems.

v' Use the basic text processing, simple data analysis and data presentation tools.
v' Configure network parameters.
v' Secure the personal computer and information from various external threats.

VFSTR UNIVERSITY
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ACTIVITIES:

O

Prepare a
report on
various
generations of
computers and
its peripherals.

Disassembling
and
assembling of
a personal
computer
system.

Install the
Linux operating
system and
other software
required in a
personal
computer
system.

Connect the
system to an
Ethernet and
configure the
same.

Prepare an MS
Word
Document.

Prepare a
spread sheet
with various
mathematical
operations,
charts and
sorting etc.

Make a report

on power point
presentation for
the given topic.

| Year | Semester m

UNIT-1 L-10

COMPUTING SYSTEMS: Introduction to computer, Computers for individuals, Importance of
computers, Parts of computer system, Memory devices, Input and output devices, Types of monitors,
Types of printers, Number systems, Bits and bytes, Text codes and types of processors.

UNIT -2 L-10

OPERATING SYSTEMS: Types of operating systems, User interfaces, PC operating systems, Network
operating systems, Types of software, Programming languages, Compiler and interpreter, Program
control flow and algorithm.

UNIT -3 L-8

NETWORKS AND DATABASES: Networking basics, Uses of network, Types of networks, Network
hardware, Introduction to data bases and database management systems.

UNIT -4 L-8

INTERNET AND WWW: Internet’s services, World wide web, Browser setups, Using search engine,
Email and other internet applications.

UNIT -5 L-9

CYBER SECURITY: The need of computer security, Basic security concepts, Threats of users, Online
spying tools, Threats to data, Cybercrime, Protective measures.

VFSTR UNIVERSITY 12



Basics of Computers and Internet m

LABORATORY EXPERIMENTS
Course Outcomes:
The student will be able to:
° know the usage of the computer systems.
° setup the IDEs for the computer programming languages.
. get exposure on office automation tools like Microsoft Word, Excel, and power point.

. identify the different computer system and data threats and also protect them by
installing antivirus software.

LIST OF EXPERIMENTS Total hours-30
1. Demonstrate the Personal Computer Peripherals and get a report on each peripheral.
2 Demonstrate the Personal computer assembling procedure and do the same.
3. Install wide varieties of free and open source operating systems.
4

Demonstrate Network Interface Card (NIC) configuration and any internet browsers
options setup.

5. Demonstrate the Java Development Kit (JDK) installation and environmental variable
(PATH) setup.

6. Demonstrate the following experiments using Office automation tools.
a. Text formatting and table.
b. Mathematical equations.
c.  Watermarking using Analysis tool.
d. Calculate student mark details.
e. Create four types of charts.
f.  Import external data, sort & filter using Power Point tool.
g. Create text and images with effects.
h.  Create animation and sound effects.

7. Demonstrate the installation of anti-virus software to detect different types of virus programs.

TEXTBOOK :

1.  Peter Norton, “Introduction to Computers”, 7" edition, Tata-McGrawHill, 2010.

REFERENCE BOOKS:

1. ITL Education Solution Limited, “Introduction to Computer Science”, 2™ edition, Pearson
Education, 2011.

2. Eric Maiwald, “Fundamentals of Network Security”, 3" edition, Tata-McGrawHill, 2004.

VFSTR UNIVERSITY 13



| Year | Semester m

I S COMPUTER PROGRAMMING

Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA S BS
3 1 2 5 48 | 15 | 30 5 40 5 8 5 5

Course Description and Objectives:

This course is aimed at offering fundamental concepts of programming language to the
students. It starts with the basics of C-programming and deals with the structure and various
attributes required for writing a ‘C’ program. It also introduces various operators and control
statements used in programming. Then it switches to functions and arrays. It goes on with
strings, pointers, files & the user defined data types. As a first-level course in computer
science, it forms the basis to understand usage of various attributes in writing a program.

Course Outcomes:

The student will be able to :

° understand the basic terminology used in computer programming to write, compile
& debug programs in ‘C’ language.

o use different data types to design programs involving decisions, loops and functions.
° understand the allocation and Usage of dynamic memory.

o understand the usage of files & structures.

SKILLS:

v' Identify suitable data types for an application.
Apply control statements for decision making problems.
Use multidimension array for matrix application.

Design a program to calculate average of a class.

AN NN

Analyze the difference between static & dynamic memory allocation.

VFSTR UNIVERSITY 14
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Computer Programming m

UNIT-1 L-10, T-3

INTRODUCTION TO C PROGRAMMING: Structure of C program - Comments, Processor statement,
Function header statement, Variable declaration statement and Executable statement; C character
set, Constants, Identifiers, Operators, Punctuations, Keywords, Modifiers, Identifiers, Variables, C
scopes, Basic data types, Type qualifiers, Storage classes, Reading and writing characters,
Formatted 1/0O.

UNIT -2 L-9,T-3

OPERATORS AND CONTROL STATEMENTS: Operators - Assignment, Arithmetic, Relational, Logical,
Bitwise, Ternary, Address, Indirection, Sizeof, Dot, Arrow, Parentheses operators; Expressions -
Operator precedence, Associative rules; Control statements - Category of statements, Selection,
Iteration, Jump, Label, Expression and Block.

UNIT -3 L-9,T-3

FUNCTIONS AND ARRAYS: Function - Declaration, Prototype, Definition, Calling by value and call by
address, Standard library functions and Recursive functions; Array - Declaration, Initialization,
Reading, Writing, Accessing and Passing as a parameter to functions, 2D-arrays, Multidimensional
arrays.

UNIT -4 L-9,T-3
STRINGS AND POINTERS: Strings - Declaration, String library functions, Array of strings, Command
line arguments; Pointers - Declaration, Initializing pointers, Multiple indirection, Relationship between
arrays and pointers; Scaling up - Array of arrays, Array of pointers, Pointer to a pointer, Pointer to an
array; Pointer to functions, Dynamic memory allocation functions.

UNIT -5 L-8,T-3

STRUCTURES AND FILES: Structures - Declaration, Initialization and accessing, Array of structures
and passing structures to functions, Structure pointers, Arrays and structures within structures,
Unions, Bit-fields, Types and enumerations; Files - /O and processing operations on text and
binary files; Pre-processor directives.

LABORATORY EXPERIMENTS

Course Outcomes:

Upon successful completion of this course, the student will be able to:
. write, compile and debug programs in C language.
. formulate problems and implement algorithms in C.

. develop programming components that efficiently solve computing problems in real-
world.

LIST OF EXPERIMENTS
1. Compute the factors of a number.

Compute the average of ‘n’ numbers.

Find whether a number is palindrome or not.

Compute the factorial of a number.

2

3

4.  Find whether a number is a power of 2 or not.

5

6 Implement any kind of operation (+,-,*,/,%) using a switch case.
7

Swap two values useing call by value and call by reference.

Total hours-30

VFSTR UNIVERSITY 15

ACTIVITIES:

o

Implement
matrix
operations.

Implement
malloc and
calloc functions.

Copy the
content of one
file into the
other.

Implement
string
manipulations

functions.



| Year | Semester m

8.  Using structure of arrays.
9.  Find the reversal of a number.
10. Find the frequency of each number in the array.
11. Which takes 0’s & 1's as input and the array should consist of all 0’s first and then 1's.
12. Copy the first 10 words of a file into the other file.
13. Count the number of words in a file.
14. Create a structure which stores the student’s information in a class.
15. Reverse the contents of the array.
16. Implement pointer of pointers.
17. Give n" term of the Fibonacci number.
18. Find the factorial of a number using recursion.
19. Find the number of vowels in a file.
20. Access the structure and union members.
TEXT BOOK:
1.  Ajay Mittal, “Programming in C - A practical Approach”, 1t edition, Pearson Education,
India, 2015.
REFERENCE BOOKS:
1. Reema Thareja, “Introduction to C Programming”, 2™ edition, Oxford University
Press India, 2015.
2. Herbert Schildt, C, “The Complete Reference”, 4" edition, Tata McGraw-Hill, 2000.
3. E. Balagurusamy, “Programming in ANSI C”, 4" edition, Tata McGraw- Hill, 2008.

VFSTR UNIVERSITY 16



ils==lej] BASICS OF ENGINEERING
PRODUCTS

Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA S BS
3 - 2 4 45 - 30 5 40 - 8 5 -

Course Description and Objectives:

This course enables the students to understand the basics of civil, mechanical, electrical
and electronics systems and components used in day-to-day life. It deals with construction
materials, power generation principles and working of a few commonly used household
appliances. Besides, the student will be able to identify/appreciate various concepts, service
and maintainance of engineering products.

Course Outcomes:

The student will be able to:
. gain knowledge and hands-on experience on various engineering products.

° install, operate, maintain and troubleshoot basic mechanical, electrical and electronic
appliances.

. understand the concept of conservation of energy.

° gain awareness on choosing appropriate construction materials.

SKILLS:
v' Identify UPS requirements for a given load.
Provide a Lighting scheme for specific working environment.
Design a composition of Heating element for a particular application.
Trouble shoot issues relating to Immersion Heater and Induction Heater.

Provide an earthing for Domestic Outlet.

AN N NN

Select, Configure and maintain a few engineering appliances. Such as TV, Radio,
Telephone, Mobile phone, Wifi Router, Micro oven, PA system etc.

VFSTR UNIVERSITY 17
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ACTIVITIES:

o Trouble
shooting of
immersion
heater and
induction
heaters.

o Disassembe
and Assembe
the Domestic
Appliances
such as Mixer
Grinder, Fan
etc.,

o Provide
Earthing for
Domestic
Qutlet.

o Design the
Electric Wiring
system for a
prototype
house.

o Design the
UPS for a
defined load.

o Practice
assembly of a
FM radio.

o Configure a
Wifi Router for
required
number of
users.

| Year | Semester m

UNIT -1 L-9

WORKING PRINCIPLE OF AC, REFRIGERATOR, PUMPS, IC ENGINES AND SCREW JACK:
Working principle of Air - Conditioner and Refrigerator, Components, Assembly and disassembly;
Working principle of Centrifugal and Reciprocating pumps - Types, Parts and applications, Working
principle of Screw jack and its components, Working principle of IC engines- 2 stroke and 4 stroke.

UNIT - 2 L- 10
BRICKS: General, Qualities and Classification of bricks, Tests for bricks, Size and Weight of bricks,
Timber - Definition, Qualities of good timber, Decay of timber and Advantages of timber in construction.
CEMENTS: Types and composition of Cement, Setting of cement, Tests for physical properties of
cement, Different grades of cement.

AGGREGATES: Classification of aggregates, Source, Size and Shape of aggregates, Tests for
aggregates.

STEEL: Types of steel, Physical properties and Mechanical properties of steel, Simple layout design,
Paints, Tiles, fittings, Ventilation, Furniture and green house aspects.

UNIT - 3 L-8

ELECTRIC ENERGY SYSTEMS: Overview of Power System Structure, Conventional and Non
Conventional Generations, Types of Turbines, Generators, Substations, Towers, Earthing procedure,
Protection schemes, Single Phase and Three Phase Systems, Methods of Electrical Wiring Systems,
Wiring procedure and calculations, Wiring methods, Un-Interruptible Power Supply (UPS),
Components in UPS, Its functionality, Calculation of ratings for UPS components to a specific load.

UNIT -4 L-10

LIGHT: Light Energy, Evolution of Light sources, Working of Incandescent, Fluorescent, MV, SV and
LED Lamps, Comparison and Applications.

HEAT: Heat Energy, Modes of Heat Transfer, Resistance and Induction Heating, Comparison and
applications.

MOTOR: Electric Motors, Classification, Construction and working principles of motors used in
Domestic applications, Mixer grinder, Ceiling and exhaust fan, Hair dryer, Washing machine, Water
pump, Air coolers, Vacum cleaner, Computer cooling motor, Electric bike.

UNIT - 5 L-8

HOUSE HOLD ELECTRONIC APPLIANCES: Working principles of television, Radio, Remote control,
Telephone, Microwave oven, Cell phone, PA system, Induction stove, WiFi router and DTH.

VFSTR UNIVERSITY 18



Basics of Engineering Products m

LABORATORY EXPERIMENTS

LIST OF EXPERIMENTS Total hours-30

Demonstration of Modelling / functioning / disassembly / assembly / fault rectification /
understanding of the following.

1.  Air-conditioners and Refrigerators

2. 2 Stroke and 4 Stroke Engines

3. Reciprocating Pumps

4.  Power Screw Jack

5.  Size and Water absorption capacity of Bricks

6. Initial and final setting time of Cement

7. Toughness value of coarse aggregates

8.  Bulking of Sand

9. Earthing Schemes

10. Electric Wiring

11. UPS system

12. Immersion Heater, Induction Heater and Iron Box

13. Ceiling Fan and Mixer

14. Television

15 Radio

16. Remote Control

17. Telephone

18. Fax Machine

19. Mobile Phone

20. PA System

TEXT BOOKS:

1. M.S.Shetty, “Concrete Technology”, 1%t edition, S.Chand and Co, 2005.

2. S. C. Rangwala, “Engineering Materials”, 36™ edition, Charotar Publishing House,
Anad, 2009.

3.  Govindasamy and A Ramesh, “Electrical engineering - Electrical machines and Appliances
Theory, 1t edition, Tamilnadu text book corporation, 2010.

4.  Janakaraj, A Sumathi et al, “Electrical engineering - Electrical machines and Appliances
Theory”, 1t edition, Tamilnadu text book corporation, 2011.

5. Marshall Brain, “How Stuff Works”, 1t edition, John Wiley&Sons, 2001.

6.  Pravin Kumar, “Basic Mechanical Engineering”, 1 edition, Pearson Publishers, 2013.
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| Year | Semester m

eyl ENGLISH PROFICIENCY AND
COMMUNICATION SKILLS

P rOﬁCiencyT
A

dvanc?

ngfﬂ“e'r
Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA S BS
o -1 211 0| - | 30 - - - - - -

Course Description and Objectives:

To equip the students with Functional English by exposing them to a wide range of language
use in different contexts and thereby encourage them to use the language comfortably in real
life situations. The objective of this course is to strengthen the comprehension skills of
listening and reading by acquiring adequate vocabulary through perusing authentic materials
gathered from news papers, journals and other mass communication media.

Course Outcomes:

The student will be able to:

° use functional English to speak and express themselves in different social
contexts

° write simple letters, narratives, factual reports and descriptive passages for both
academic and non-academic purposes in English.

. gain proficiency to undergo Preliminary English Test (PET), an Intermediate Level
English Certification Test administered by Cambridge English Language
Assessment, UK.

SKILLS:
v' Use appropriate words in right order for effective sentence formation, and writing
short texts.

v" Read and extract information from different texts and draw inferences by
understanding elements like tone and transitional words.

v" Understand short and long spoken discourses through analysis of elements like
stress and intonation.

v' Articulate clearly thoughts and ideas on simple every day topics.

VFSTR UNIVERSITY
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English Proficiency and Communication Skills m

UNIT-1 P-6
FUNCTIONS: Introducing Self/Others, Expressing needs/feelings/opinions (SWOT Analysis)
SKILL FOCUS:

Reading - Understanding factual information

Writing — Word order and sentence formation

Listening — Decoding for meaning following elements of stress, Intonation and accent
Speaking — Articulating syllables clearly, Speaking fluently with correct pronunciation
Vocabulary — Discerning to use right word for the given context

Grammar - Spellings, Use of Nouns, Adjectives, Verbs, Prepositions in the sentence structure

PRACTICE: Objective PET Units 1 - 6

UNIT -2 P-6
FUNCTIONS: Defining; Describing People, Places, Things and Process.

SKILL FOCUS:

Reading - Inferences from sentences and short messages, True or False
Writing — Rewording, Sentence transformation, Convincing

Listening — Understanding the short messages and conversations
Speaking — Role-plays, Short conversations

Vocabulary / Grammar — Use of Adjectives/Adverbs, Comparatives and Superlatives

PRACTICE: Objective PET Units 7 — 12

UNIT -3 P-6
FUNCTIONS:  Describing Spatial and Temporal Relations, Giving Directions/Instructions
SKILL FOCUS:

Reading - Reading between the lines, Inferences, True/False
Writing — Developing hints, Writing short messages/paragraphs
Listening — Searching for factual information, Gap filling

Speaking — Snap Talks, JAM, Elocution

Vocabulary / Grammar — Prepositions, Phrasal Verbs, PET word list

PRACTICE: Obijective PET Units 13 - 18

UNIT -4 P-6
FUNCTIONS: Narrating, Predicting, Negotiating, Planning

SKILL FOCUS:

Reading — Reading for evaluation and appreciation, Comprehension

Writing — Letters, e-mails, 7 C’s

Listening - Following long conversations / Interviews

Speaking

Discussions, Debate, Descriptions
Vocabulary / Grammar — Modals, Conditionals, Verb forms (Time and Tense)

PRACTICE: Objective PET Units 19 — 24

VFSTR UNIVERSITY 21

ACTIVITIES:

o SWOT
Analysis.

O Snap talks.
o Spell Bee.

o Short
conversations.

o Role play.
o Quiz.
o Elocution.
o JAM.

o Group.
Discussion
Debate.

o Team
presentations.



| Year | Semester m

UNIT -5
FUNCTIONS:

SKILL FOCUS:

Reading

Writing

Listening

Speaking

Requesting, Denying, Suggesting, Persuading

Understanding factual information
Short Stories, Explanatory Paragraphs
Inferences from long speeches/conversations

Announcements, Presentations

Vocabulary / Grammar - Punctuation, Cloze tests

PRACTICE:

TEXTBOOK:

Objective PET Units 25 — 30

P-6

1. Louise Hashemi and Barbara Thomas, “Objective PET", Student's Book with Answers,
2" edition, Cambridge University Press, 2015.

REFERENCE BOOKS::

1. Cambridge Preliminary English Test Without Answers 8.

2. Annette Capel and Rosemary Nixon, “Introduction to PET”, Oxford University Press.

VFSTR UNIVERSITY

22



ekl ENGINEERING PHYSICS

LABORATORY

Hours Per Week :

L

T P C

- 3 2

Total Hours :

L

T

Course Description and Objectives:

Course Outcomes:
The student will be able to:

realize the concept of resonance by conducting the experiments of AC sonometer

and Melde’s experiment.

acquire the knowledge on magnetic field theory and thermal conductivity by conducting
experiments, field along the axis of a circular coil and thermal conductivity of bad

conductor

understand the concepts of light by conducting the experiments of determination of
wave length, numerical aperture of an optical fibre and also from V-I characteristics

of Solar cell and LED.

This lab is intended to make the students realize the theoretical concepts of physics having
hands on experience in conducting the experiments.The students have to perform at least ten
from the list of experiments.

LIST OF EXPERIMENTS

© ® N o gk~ DNRE

e
N PO

13.

Determination of Velocity of ultrasonic waves in liquids.
Melde’s Experiment - Transverse and Longitudinal modes.
Determination of wave length — Helium - Neon laser.
Determination of Planck’s constant.

Determination of Frequency of Alternating current.

Field along the axis of a circular coil — Stewart and Gee’s apparatus.

Band gap of semiconductor.

Determination of Hall coefficient.

Thermal conductivity of bad conductor - Lee’s method.
Optical Fibre — Determination of numerical aperture.
Solar Cell — Efficiency.

Study of V — | characteristics of LED.

Seebeck effect - Determination of Seebeck coefficient of a thermo couple.

REFERENCE BOOKS:

1.
2.

Jayaraman, “Engineering Physics Laboratory manual”, 1%t edition, Pearson Education, 2014.

Engineering Physics laboratory Manual — Department of Physics, VFSTR University, 2016.

VESTR UNIVERSITY
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| Year |l Semester m

/w\ \ S 7/‘ (g8 YIe] ENGINEERING MATHEMATICS - I
» /;. |
-3 J .

Hours Per Week : Total Hours :
7 / e ) L T P C L T P WA/RA|SSH/HSH| CS | SA S BS
e e, <. [ 3] 1|25 45 | 15 | 30 10 as | - |- |- 1-

Course Description and Objectives:

It is aimed to offer different methods for finding rank of a matrix, solving linear equations
using matrices, to compute Eigen values and Eigen vectors, to verify C.H.T and apply it to find
power of a matrix. Also, to make the students familiarize with double and triple integrals, to
make the student acquainted with the concepts of vector differentiation and integration. To
make the student to use different mathematical tools of MATLAB related to above concepts.

Course Outcomes:
The student will be able to:
. carry out the basic operations of matrix algebra.
. use row operations to reduce a matrix to echelon form, normal form.
. determine consistency of a system linear equations.
. compute eigen values and eigen vectors.
° evaluate double integrals and triple integrals.
. evaluate double integrals in polar coordinates.
. utilize Cartesian and polar coordinates to find area.
° understand the concept of gradient, divergance and curl.

. apply vector integral theorems in finding surface and volume integrals.

SKILLS:
v' Appreciate various methods to find the rank of a matrix.
v Solve given system of linear equations.
v Compute Eigen values and Eigen vectors of a matrix.
v’ Compute the power of a matrix by suitable method.
v' Evaluate Multiple integrals.
v' Evaluate surface and volume integrals through vector integral theorems.
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Engineering Mathematics - || m

UNIT -1 L-9, T-3

RANK OF MATRIX AND LINEAR EQUATIONS: Rank of a matrix, Normal form, Triangular form,
Echelon from, Consistency of system of linear equations, Gauss-Jordan method, Gauss elimination
method, Gauss-Siedal method.

UNIT - 2 L-9, T-3

EIGEN VALUES AND EIGEN VECTORS: Eigen values, Eigen vectors, Properties (without proofs),
Cayley-Hamilton theorem (without proof), Power of a matrix, Diagonalisation of a matrix.

UNIT - 3 L-9, T-3

MULTIPLE INTEGRALS: Double integrals, Evaluation, Evaluation in polar coordinates, Change of
order of integration, Change of variables, Applications to area in cartesian coordinates and polar
coordinates, Triple integrals, Fundamentals, Evaluation of triple integrals.

UNIT - 4 L-9,T-3

VECTOR DIFFERENTIATION: Vector function, Differentiation, Scalar and vector point function,
Gradient, Normal, Divergence, Directional derivative, Curl, Vector identities.

UNIT -5 L-9,T-3

VECTOR INTEGRATION: Line integral, Surface integral, Volume integral, Green’s theorem, Stoke’s
theorem, Gauss theorem of divesergence (without proofs).

LABORATORY EXPERIMENTS

LIST OF EXPERIMENTS Total hours-30

1. Matrix Algebra.
2. Rank of a matrix.
3.  System of equations (Direct method).
4.  System of equations (Cramer’s Rule).
5.  System of equations (matrix inversion method).
6.  Eigen values and Eigen vectors of a matrix.
7. Powers of matrix & Cayley-Hamilton Theorem.
8.  Vector algebra.
9.  Gradient.
10. Divergence.
11. Curl.
12. Multiple Integrals (Area etc).
13. Interpolation.
TEXTBOOKS:

1. H. K. Dass and Er. Rajanish Verma, “Higher Engineering Mathematics”, 3" edition,
S. Chand & Co., 2014.

2. B. S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers, 44" edition, 2014.
3. Rudra Pratap, “Getting started with Matlab”, Oxford University Press, 2009.

REFERENCE BOOKS:

1. Srimanta Pal and Subodh C. Bhunia,
Publications, 2015.

2. B. V. Ramana, “Advanced Engineering Mathematics”, 25" reprint, McGraw Hill
Education, 2015.

3. R KJain and S R K lyengar, “Advanced Engineering Mathematics”, 2" edition, Narosa
Publishing House, 2007.

4. Erwin Kreyszig, “Advanced Engineering Mathematics”, 8" edition, John Wiley & Sons (Asia)
Pvt. Ltd., 2001.

“Engineering Mathematics”, Oxford
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ACTIVITIES:

o

Differentiate
the methods to
find the rank of
a matrix.

Solve given
system of linear
equations and
compare with
MATLAB
output.

Compute
Eigen values
and Eigen
vectors of a
matrix and
compare with
MATLAB
output.

Compute the
power of a
matrix by
suitable
method.

Evaluate
multiple
integrals and
compare with
MATLAB
output.

Evaluate
surface and
volume
integrals
through vector
integral
theorems.



| Year Il Semester m

(G N¥d ENGINEERING CHEMISTRY

Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA | S BS
3 | - - | 3 45 | - - 20 45 - |10 | - -

Course Description and Objectives:

This course aims to develop fundamental knowledge on new engineering materials and
their significance in science and engineering applications. In addition, characterization of
materials using basic and advanced experimental techniques is also offered. Besides,
analysis of water sample and treatment method for domestic, commercial and industrial
applications are also covered.

Course Outcomes:

The student will be able to:

understand the limitations of using hard water for domestic and industrial purposes.

choose and apply suitable methods to soften the hard water for industrial and
domestic applications.

understand electrochemistry and its importance for applications such as fuel cells,
modern lithium ion batteries etc.

understand the types of corrosion and their implications followed by their control
and prevention methods.

familiarize the preparation, properties and applications of various polymers.

SKILLS:

NN N N

Analyse the total hardness of water sample.

Understand the basic principles involved in various batteries.

Understand the mechanisms of corrosion and various controlling methods.
Synthesize various polymers.

Identify the functional groups present in chemical compounds using Infrared and
Ultraviolet instruments.
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Engineering Chemistry m

UNIT -1 L-9

WATER TECHNOLOGY: Introduction, WHO, BIS standards of water, Hardness of water,
Determination of hardness by EDTA (Numerical Problems), Disadvantages of hard water, Scales
and sludges, Caustic embrittlement, Boiler corrosion, Priming and foaming, Softening methods -
Zeolite process, lon Exchange process; Desalination of brackish water - Reverse osmosis,
Electrodialysis.

UNIT - 2 L-9

ELECTRO CHEMISTRY: Electrode potential, Electrochemical series, Nernst equation, Reference
electrodes, Calomel and standard hydrogen electrode, lon selective electrode, Glass electrode,
Determination of pH using glass electrode; Primary cell, Secondary cell - Lead-acid storage cell,
Lithium ion battery; Fuel cells - Hydrogen oxygen, Methanol oxygen.

UNIT - 3 L-9

SCIENCE OF CORROSION: Introduction, Dry corrosion, Wet corrosion, Mechanisms of wet
corrosion, Bimetallic corrosion, Concentration cell corrosion, Factors influencing the rate of corrosion;
Corrosion control methods - Cathodic protection, Electroplating, Electrolessplating, Corrosion
inhibitors.

UNIT - 4 L-9

POLYMERS: Introduction, Types of polymerization - Preparation, Properties and applications of
polyethylene, PVC, Teflon, Bakelite, Urea formaldehyde, Silicones; Rubber, Vulcanization, Synthetic
rubbers - Buna-S, Buna-N, Neoprene; Introduction to conducting polymers; Poly thiophene.

UNIT -5 L-9

INSTRUMENTAL TECHNIQUES: Interaction of radiation with matter, UV-Visible spectroscopy - Beer,
Lambert’s law, Qualitative and quantitative analysis, Block diagram of UV-Visible spectrophotometer,
IR spectroscopy - Types of vibrations, Block diagram of IR spectrophotometer.

TEXT BOOKS:

1. P.C Jain and Monica Jain, “Engineering Chemistry”, 17" edition, Dhanpat Rai
Publications, 2010.

2. Shashi Chavala, “A Text book of Engineering Chemistry Engineering Materials and
Applications”, 3" edition, Dhanpat Rai Publications, 2015.

REFERENCE BOOKS:

1. K.S. Maheswaramma and Mridula chugh, “Engineering Chemistry”, 1st edition,
Pearson publication, 2015.

2. M.R. Senapati, “Advanced Engineering Chemistry”, 2nd edition,
Lakshmi Publications, 2006.

3. H. W. Wilard and Demerit, “Instrumental methods of Analysis”, 7 edition,
CBS Publications,1986.

4.  Gurudeep Raj and Chatwal Anand, “Instrumental Methods of Analysis”, 5" edition,
Himalaya Publications, 2007.
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ACTIVITIES:

o

Collect water
samples from
different
villages near
VFSTR
University and
determine the
total hardness,
and total
alkalinity.

Present the
water analysis
report to the
villagers and
suggest proper
measures to be
taken.

Measure the
rate of
corrosion of
iron objects by
weight loss
method.

Identify some
of the functional
groups like
carboxylicacid,
aldehyde and
ketones by I.R.
Spectroscopy.

Collect water
sample from
different
villages and
estimate the
fluoride present
in the raw water
and suggest
some steps for
the removal of
fluoride.



| Year |l Semester m

IS ENGINEERING GRAPHICS

Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA S BS
1 - 3 3 15 - 45 6 15 - 5 - -

Course Description and Objectives:

The main aim of this course is to familiarize the students with the conventional concepts of
engineering drawing and computer aided applications in various fields. Engineering graphics
is an “International language of Engineers”. It is the most effective method of communicating
technical ideas in a 2D and 3D format.
Course Outcomes:
The student will be able to:

° sketch engineering objects in the freehand mode.

. create geometric construction with hand tools.

. create dimensions of objects.

. prepare plan and elevation of any pictorial view.

. draw freehand lettering.

. make isometric sketches using graphics.

° draw orthographic multi-view sketches using graphics.

SKILLS:

v~ Draw free hand sketches, layouts, circuit diagrams, plan and elevations.
v~ Draw geometrical objects like polygons, solids of different types.

v~ Visualize the objects in real time situations.
v’

Develop 3D views (isometric views).

VFSTR UNIVERSITY
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| Year Il Semester m

UNIT -1 L-3, P-10

INTRODUCTION TO ENGINEERING DRAWING: Types of lines, Lettering, Dimensioning, Construction
of polygon and conics (Ellipse, Parabola and Hyperbola by general method), Ellipse by oblong
method.

UNIT - 2 L-3, P-8

ORTHOGRAPHIC PROJECTIONS: Principle of projection, Planes of projections, Projections of points,
Projection of straight lines, Inclined to one plane and both the planes, Projections of planes, Simple
planes, Planes inclined to one reference planes.

UNIT - 3 L-3, P-8

PROJECTIONS OF SOLIDS: Projections of prisms, Pyramids, Cylinders, Cones, Solid axis inclined
to one plane.

UNIT - 4

AUTOCAD: Introduction to AutoCAD
ISOMETRIC VIEWS: Isometric drawing of simple objects, Isometric view of prisms, Pyramids, Cone
and cylinder, Simple orthographic views into isometric views through AutoCAD.

L-3, P-10

UNIT -5 L-3, P-9

ORTHOGRAPHIC VIEWS: Conversion of pictorial views into orthographic views through AutoCAD.

TEXT BOOKS:

1. N.D.Bhatt, “Engineering Drawing”, 53" edition, Charotar Publication, 2014.

2. Basant Agrawal , C.M.Agrawal “Engineering Drawing” , 2" edition., Tata McGraw Hill,2014.

REFERENCE BOOKS:

1.  J. hole, “Engineering Drawing”, 2™ edition, Tata McGraw Hill, 2008.

2. K.L. Narayana, “Engineering drawing”, 2" edition, Scitech Publications, 2008.

VFSTR UNIVERSITY 29

ACTIVITIES:

o

Draw line
diagram of
different
machineries.

Draw plan and
elevations of
buildings and
engineering
products.

Understand,
visualize 3-D
components/
products and
develop
drawings.

Draw different
curves used in
several
engineering
applications
such as
bridges, dams
etc.



| Year || Semester m

is==kleyd BASICS OF ELECTRICAL AND
ELECTRONICS ENGINEERING

Hours Per Week : Total Hours :
L T P C L T P WA/RA|SSH/HSH| CS | SA S BS
3 - 2 4 45 - 30 5 40 - 8 5 5

Course Description and Objectives:

This course provides an in-sight into the functioning of basic electrical components like resis-
tor, inductor and capacitor. It deals with the constructional and operational details of both D.C
& A.C machines. It also deals with the basic electronic components like P-N Junction Diode,
Zener diode, Transistor and their characteristics.

Course Outcomes:
The student will be able to:
° understand the notation and usage of components in electric circuits.

. analyze AC (single and three phase) and DC, AC circuits using different methods
and laws.

. operate various electrical machines.

° understand the concepts of semiconductor devices and their operation.

SKILLS:

v~ Distinguish between linear and nonlinear elements by looking at VI characteristics.
Develop a simple loop generator.
Design a voltage regulator using Zener diode.

Design a half wave rectifier using PN junction diode.

NN N N

Design a full wave rectifier using PN junction diodes.

VFSTR 