LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING AND TECHNOLOGY
Department of Chemical Engineering (708)

Bachelor of Engineering (B.E.) - Semester — |

Course Code: 017081101 Teaching Scheme
] . Lecture | Tutorial | Practical . Total
Course Name: Chemistry - | (L) (T) P) Credit Hours
Category_/ pf Course: | Basic Science course (BSC) 5 0 ) 6 50
Prerequisite Course: | ---
Syllabus
Unit : .. . : . Teaching
Topic/ Prerequisite Topic Successive Topic
No. P 9 P P Hours
Introduction to Atomic and Molecular Structure
1.1 Structure of an Atom Concept of Radiation
1.2 Types of orbitals (017083403-Unit-6.1) 5
01 1.3 Wave Mechanical approach of atom, Heisenberg Types of orbitals (017081101-Unit- (10%0)
Uncertainty Principle 1.2)
1.4 Schrodinger Wave Equation lSJt;?t?tlu;e; of an Atom (017081101

Stereochemistry

2.1 Optical activity, Enantiomers, Diasteromers Classification of Dye 4
02 : Optical activity According to its Constitution (8%0)

2.2 Polarimeter (017081101-Unit-2.1) and Application (017083304-

2.3 Optical activity in Lactic and Tartaric acid Unit-6.1)

Principles and Mechanisms of Organic Reactions-I

3.1 Introduction to Reactive intermediates — carbocations, Manufacturing Process of 6
03 carbanions, carbon radicals, carbenes Ammonia, Urea, and Nitric (12%)

3.2 Types of reactions Acid (017083304-Unit-4.3)

3.3 Mechanism of substitution, addition, elimination Types of reaction

reactions $017081101-Unit-3.22

Principles and Mechanisms of Organic Reactions-11
Types of reaction

04 4.1 Sand Meyer reaction and its application (017081101-Unit-3.2) 6
4.2 Canninzaro reaction and its application (12%0)
4.3 Wolf Kishner reaction and its application
The Phase rule
5.1 Introduction Criteria for Phase 5
05 5.2 Phase, Components, Degree of freedom Introduction (017081101-Unit-5.1) | Equilibrium (017083301- (10%)
Phase, Components, Degree of Unit-5.2)

5.3 Water system freedom (017081101-Unit-5.2)

5.4 Ag-Pb sxstem -
Electro Chemistry

6.1 Introduction to electrochemistry

. . 5
Introduction to electro chemistry (10%)

(017081101-Unit-6.1)
6.3 Electro chemical cell

6.4 T¥Ee of electrodes
Nuclear chemistry
7.1 Introduction to nuclear chemistry
7.2 Radioactivity, type of radiations Types of Introduction to nuclear 6
07 chemistry (017081101-Unit-7.1) (12%)
7.3 Nuclear reactions
7.4 Nuclear reactor

7.5 Nuclear waste diseosal

Amino acid &Protein Chemistry

8.1 Introduction
08 8.2 Classification & Isolation of Proteins Introduction (017081101-Unit-8.1) 5

I : Classification & Isolation of 10%
8.3 Qualitative tests of Proteins Proteins(2017081101-Unit-8.2) ( )
8.4 Classification of Amino acids

8.5 Structure of RNA and DNA
Introduction to various organic Processes

9.1 Introduction
. o Types of reaction Manufacturing Process of 4

9.2 Nitration, Amination (03/1%081101”““_3_2) Ammonia, Urea, and Nitric (8%0)
Acid (017083304-Unit-4.3)

06 6.2 Half reaction, Electrode potential, Nernst’s equation

09

Types of reaction

9.3 Hydrogenation, Halogenations (017081101-Unit-3.2)




Explosives
10.1 Introduction
10 | 10.2 classification of explosives Introduction (017081101-Unit-10.1) (8%)

classification of explosives
(017081101-Unit-10.2)

10.3 Preparation and uses of explosives

Sr No. Practical Title Link to Theory Syllabus
1 To determine the optical activity using Polarimeter . Unit 2
2 To identify an organic compound through group tests, functional tests and confirmative tests. Unit 3
3 To synthesize aryl halide by Sand Meyer reaction Unit 4
4 To synthesize carboxylic acid by Canninzaro reaction Unit 4
S To produce methylene groups containing compounds using Wolf Kishner reaction Unit 4
6 To determine potential using Electrochemical cell Unit 6
7 To isolate proteins using different methods. Unit 8
8 Qualitative analysis of proteins Unit 8
9 To determine nitrobenzene using Nitration reaction Unit 9
10 Determination of chloro-butane using Halogenation reaction Unit 9
11 To identify different explosives. Unit 10

Major Components/ Equipment

Sr. No. Component/Equipment

Polarimeter

UV Spectrophotometer

Centrifuge

TLC

IR Spectrophotometer

Hot air oven

Desiccator

O N[O |W[IN |-

Electrochemical cells

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: 3) T: 0 P: 2

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

Group (Theory or S Selay S-Egtztl:t Categor % Weightage Marks Weightage
Practical) Practical) Credit Crejdit gory 0 ghtag ghtag
Theory MCQ 54% 65
Theory . Theory Descriptive 21% 25
Theory Formulas and Derivation 0% 0
Theory Numerical 8% 10
Expected Theory % 83% 6 Calculated Theory % 83% 100
Practical Individual Project 0% 0
Practical Group Project 7% 40
Practical 1 Internal Practical Evaluation (IPE) 10% 60
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 17% Calculated Practical % 17% 100
Overall % 100% 100% 200

Course Outcome

Upon completion of the course students will be able to

COo1 Understands the fundamental principles of atomic structure, molecular structure, the importance of stereochemistry in organic chemistry, analyze and
propose mechanisms for a wide range of organic reactions, including those involving multiple steps, complex intermediates

CO2 | Understand the mechanism of the Sandmeyer reaction, Canninzaro reaction Wolf Kishner reaction and their application in formation of
compound, develop a solid understanding of the Phase Rule and its fundamental principles in physical chemistry and thermodynamics

CO3 Understand the basic principles of electrochemistry, be familiar with different types of nuclear reactions

CO4 Understand the structures, properties, and functions of amino acids and proteins, be familiar with different types of organic reactions and chemistry of
explosives




Suggested Reference Books

1 Essential of Physical Chemistry by Bahl and Tuli., S Chand & Co. Ltd, New Delhi.

2 D.A. Skoog, D.M. West, F.J. Holler, S.R. Crouch, Fundamentals of Analytical Chemistry

3 Engineering Chemistry by Jain and Jain, Dhanpat Rai Publishing Co.

4 R.T. Morrison and R.N. Boyd, Organic Chemistry, Prentice Hall of India Pvt. Ltd., 5th edition,1990
5 A Text Book Of Organic Chemistry by P. L. Soni, Sultan Chand & Sons, New Delhi.

List of Open Source Software/Learning Website

https://nptel.ac.in

https://www.edx.org/course/subject/chemistry

Practical Project/Hands on Project

Sr. No. List of Practical Projects/Hands on Project Linked with Unit
1 Describe in detail importance of orbitals and their structures. How they decides structure of molecule? Unit 1
2 Provide different ways to segregate and identify optical isomers from sample given. Unit 2
3 Give various examples of chemical industries in which different organic reactions are widely utilized. Unit 3
4 Describe the ways in which General reactions of organic chemistry are used for efficient results. Unit 4,5
5 Explain various aspects and applications of Water system. Unit 5
6 Provide application of Nernst equation in qualitative analysis. Unit 6
7 Show how Electrodes are backbone for electroanalytical techniques. Unit 6
8 State in detail Radioactivity and incident occurred in recent past. Unit 7
9 Explain in detail how Classification of proteins plays important role in genetic studies. Unit 8
10 In recent scenario Halogenation reactions are most widely used in industry, give justification. Unit 9
11 Unit 10

Prove link between the study of various organic reaction and explosives.




LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Chemical Engineering (708)
Bachelor of Engineering (B.E.) — Semester — I

Course Code: 017081191 Teaching Scheme
. Lecture | Tutorial | Practical . Total
Course Name: Mathematics - I (L) (T) P) Credit Hours
Category of Course: Basic Science Course (BSC)
- 4 2 0 6 60
Prerequisite Course:
Syllabus
Unit . .. . . . Teaching
Topic Prerequisite Topic Successive Topic
No. P 1 P P Hours
Basic Algebra
1.1 Indices -—-
1.2 Surds ---
Optimization Models (017083602- 1
01 Unit-3), (2%)
1.3 Expansions and factorization Unconstrained Multivariable
Optimization: Direct Methods
(017083602-Unit-5)
1.4 Logarithm -—-
Trigonometry and Geometry
2.1 Angles -—-
2.2 Trigonometric functions And Hyperbolic -
functions 2
02 2.3 Trigonometric functions of sum - (3%)

and difference of two angles —
2.4 Inverse trigonometric functions -
2.5 Law of sines and cosines —
2.6 Area of geometric curves ---

2.7 Volume of Eeometric curves —

Basic Differentiation and Integration
3.1 Basic differentiation by formulae --- Interpretation of Batch Reactor Data
3.2 Product and quotient rule - (017083601-Unit-2),
Stability(017083501-Unit-5),
Optimization of Unconstrained
Functions(017083602-Unit-4),
Unconstrained Multivariable
Optimization: Indirect Methods
(017083602-Unit-6),

Constrained Optimization
(017083602-Unit-7),

Shell Momentum Balance and
Velocity Distribution in Laminar’s
3.3 Chain rule and composite function Flow (017083501-Unit-3),

Equation of Changes (017083501-
Unit-4),

Shell Energy Balance and
Temperature Distribution in Solids
—- (017083501-Unit-6),

) 3
Connective Heat Transfer o
03 (017083501-Unit-7), (5%)
Shell Mass Balance and

Concentration Distribution in Solids
(017083501-Unit-9)

Optimization of Unconstrained
Functions (017083602-Unit-4),
Shell Momentum Balance and

o ) Velocity Distribution in Laminar’s
3.4 Basic integration by formulae Flow (017083501-Unit-3),

Equation of Changes (017083501-
Unit-4),

Shell Energy Balance and
Temperature Distribution in Solids
(017083501-Unit-6),

. Connective Heat Transfer

3.5 Integration by parts (017083501-Unit-7),

— Concentration Distribution in Solids
(017083501-Unit-9)

3.6 Roll’s theorem Basic differentiation (017081191-
3.7 Lagrange’s theorem Unit-3) -




3.8 Cauchy’s mean value theorem —

3.9 Indeterminate forms and L’HosBital’s rule -—-

Sequence and Series
4.1 Convergence and divergence of sequences - -—-
4.2 Sandwich theorem for sequences - -—-
4.3 Continuous function theorem for sequences, --- ---
bounded monotonic sequences
4.4 Convergence and divergence of an infinite -—- -—-
series.
4.5 Geometric series, telescoping series, combining --- ---
series, harmonic series
4.6 Integral test and p- series test -—- - 12
04 4.7 Comparison test p- series test, Geometric series test —-- (20%)

' P (017081191-Unit-4)
4.8 Ratio test, Raabe’s test — ---
4.9 Root test, alternating series test --- ---
4.10 Absolute and conditional convergence p- series test, Geometric series test, ---
Comparison test, —
Ratio test, Raabe’s test, Root test,
alternating series test
(017081191-Unit-4)
4.12 Taylor’s series Basic differentiation (017081191- -
4.13 Maclaurin’s series Unit-3) -

4.11 Radius of convergence of a power series

Partial Derivatives
5.1 Functions of several variables - -
5.2 Geometric interpretation of partial derivatives --- ---
5.3 Limits and continuity of function of several - -

variables
. . . . _ L 6
05 5.4 First and higher order partial derivatives gzrllsif;;ﬁferentlatlon (017081191 (10%)
5.5 Euler’s theorem and modified Euler’s theorem gisif;;ﬁferentlatlon (017081191 o
5.6 Total derivatives and chain rule First and higher order partial -—-

derivatives (017081191-Unit-5) -
5.7 Implicit function

Application of Partial Derivatives

6.1 Tangent plane and normal line First order partial derivatives -
6.2 Total differentiation and approximation (017081191-Unit-5) -—- 6
06 6.3 Extreme values First and higher order partial - (10%)

6.4 Method of Lagrange multipliers. derivatives (017081191-Unit-5) ---

6.5 Jacobian First order partial derivatives -

(017081191-Unit-5)
Multiple Integral
Zé;ioll)lsuble integral over rectangles and general Basic integration (017081191-Unit-3) -

Double integral over rectangles and -
general regions (017081191-Unit-7)
7.3 Double integration in polar coordinates —
. ;;Ogil:rilnge of variables in double integration by Basic integration (017081191-Unit-3) - (2(1)3& )
7.5 Triple integration ---
Double integral over rectangles and ---
7.6 Area enclosed by plane curve using double | general regions, Double integration in

7.2 Change of order of integration

integration polar coordinates (017081191-Unit-
7)
7.7 Triple integration in cylindrical and spherical co- | Triple integration (017081191-Unit- -
ordinates 7)

Complex Numbers
8.1 Complex numbers - —
8.2 Geometrical representation of complex numbers --- -
8.3 Algebra of complex numbers -
8.4 Different forms of complex numbers --- 6

08 8.5 Modulus and argument (or amplitude) of - (10%)
complex numbers
8.6 Properties complex numbers —
8.7 De Moivre’s theorem -
8.8 Circular and hyperbolic functions —

8.9 Logarithm ofa comBIex number — —

Vector Calculus-I
9.1 Vector and its properties -
9.2 Parametrization of curves —

09 9.3 Arc length of curve in space Basic integration (017081191-Unit-3) --- (106% )
9.4 Gradient of a scalar point function and surface First order partial derivatives ---
normal vector (017081191-Unit-5)
9.5 Directional derivatives Gradient (017081191-Unit-9) -—-

9.6 Divergence of vector field —




10

9.8 Scalar Botential function of conservative field (017081191-Unit-5) —

9.7 Curl of vector field First order partial derivatives -—-

Vector Integral

10.1 Line integral Basic integration (017081191-Unit-3) -—-

10.2 Work done Line integral (017081191-Unit-10) -—- 6

10.3 Circulation and Flux Line integral (017081191-Unit-10) --- (10%)
Line integral (017081191-Unit-10), ---

10.4 Green’s theorem in the plane(without proof) Double integral over rectangles and

general regions (017081191-Unit-8)

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: 4 T: 2 P: 0

Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

Total
Group (Theory or Group (Theory or . o . .
Practical) Practical) Credit SubJe.ct Category %0 Weightage Marks Weightage
Credit
Theory MCQ 15% 15
Theory p Theory Descriptive 0% 0
Theory Formulas and Derivation 10% 10
Theory Numerical 75% 75
Expected Theory % 100% p Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 0% Calculated Practical % 0% 0
Overall % 100% 100% 100

Course Outcome

Upon completion of the course students will be able to

CO1 | Evaluate exponential, trigonometric and hyperbolic functions of a complex number and To apply the various tests of convergence to sequence, series
and the tool of power series for learning advanced Engineering Mathematics.

CO2 | Apply the knowledge to solve some practical problems, such as constrained optimization problems and other problems involving Partial differentiation

CO3 | Evaluate a double integral in polar coordinates. Reverse the order of integration for a double integral. Evaluate a triple integral to find volume in
rectangular coordinates, cylindrical coordinates, and spherical coordinates. To compute the areas and volumes using multiple integral techniques.

CO4 | Calculate directional derivatives and gradients. Apply gradient to solve problems involving normal vectors to level surfaces. Explain the concept of a

vector integration a plane and in space.

Suggested Reference Books

1 Calculus with Early Transcendental Functions, James Stewart, Cengage Learning.

2 Thomas’ Calculus, Maurice D. Weir, Joel Hass, Frank R. Giordano, Pearson Education.
3 Higher Engineering Mathematics, B.S.Grewal, Khanna Publishers.

4 Advanced Engineering Mathematics, Erwin Kreysig, Wiley Publication.

List of Open Source Software/Learning website

1

| https://nptel.ac.in




LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING AND TECHNOLOGY
Department of Chemical Engineering (708)

Bachelor of Engineering (B.E.) - Semester — |

Course Code: 017082101 Teaching Scheme

Total
Hours

Lecture | Tutorial | Practical

(L) (T) P) Credit

Course Name: Material Science

Category of Course: | Engineering Science Courses (ESC)

5 0 0 5 50

Prerequisite Course: | Chemistry-I (017081101)

Syllabus

Unit
No.

Topic/

Prerequisite Topic

Successive Topic

Teaching
Hours

Engineering Materials

1.1 Types of bonds in material and its construction
(lonic bonds, Covalent bonds, Metallic bonds Dispersion
bonds, Dipole bonds, Hydrogen bonds)

1.2 Classification of materials

1.3 Structure of materials
(Crystallography, Important Terms of Unit Cell, Types of
Crystal System, Types of Unit Cell)

Classification of materials
(017082101-Unit-1.2)

1.4 Defects in crystalline materials
(Point Defect, Linear Defect, Surface Defect)

Mechanical Properties of Materials

Manufacturing of Sugar,
Paints (017083304-Unit-7.1)

2.1 Mechanical Properties of Metal

2.2 Mechanical Properties of Polymer
(Tensile Strength, Elongation to Break, Young's Modulus,
Toughness)

2.3 Stress-strain Response (elastic, nonelastic and plastic
deformation)

Thermodynamics of Materials

3.1 Introduction to Thermodynamics

(Thermodynamic Systems, Basic Thermodynamic Properties
Intensive and Extensive Properties, Change of state, process,
cycle, Pressure, Temperature, Specific Volume, Density,
Specific Gravity, Energy, Power, Work, Specific Heat, Heat
Transfer, Latent Heat, Enthalpy, Internal Energy,
Thermodynamic Processes)

3.2 Laws of Thermodynamics
(Zeroth Law, First Law, Second Law, Third Law)

Introduction to Thermodynamics

(017082101-Unit-3.1)

3.3 Hess’s Law of Constant Heat Summation and its
Application

3.4 Experimental Measurement of Heat of Reaction
(Water Calorimeter, Bomb Calorimeter)

Metals and Its Alloys

Calculation of Entropy
change during Phase Change
(017082201-Unit-8.2)

4.1 Introduction to Metal and its alloys

4.2 Physical Properties of Metals

4.3 Definition and purpose of alloy,

Introduction to metal and its
alloys (017082101-Unit-4.1)

4.4 Classification of alloys.

4.5 Alloys of Cu and its industrial applications
(Copper-zinc alloys -Brasses, Copper-tin alloys -Bronzes)

4.6 Alloys of Al and its industrial applications

Corrosion

5.1 Introduction to Corrosion

5.2 Theories of corrosion
(Direct Chemical Corrosion or Dry Corrosion,
Electrochemical Corrosion or Wet Corrosion)

5.3 Types of corrosion

5.4 Protective measurements against corrosion — organic and
inorganic materials, Inhibitors, Cathodic protection

Non-Metallic Materials

Types of corrosion (017082101-

Unit-5.2)

6.1 Classification of Nonmetallic materials

6.2 Structure and configuration of Ceramics, Refractories &
Insulators, polymers, copolymers, liquid crystals and
amphiphiles

Classification of Nonmetallic
materials (017082101-Unit-6.1)

6.3 Nano Composites: role of reinforcement-matrix interface.
Phase Transformations

Manufacturing of Building
Bricks, Refractory and its
Types
(017083304-Unit-9.4)

7.1 Introduction to the phase rule

5
(10%)

(4%)

5
(10%)

6
(12%)

sDuraIium, Y-allox, Mangalium, Hindalium!

3)
(10%)

(8%0)

8
(16%)




(Gibbs phase rule, Cooling Curves, Construction of Phase

Diagrams)

7.2 Phase diagrams of steel

(Allotropy of Iron, Iron-Carbon Phase Diagram and Introduction to the phase rule Criteria for Phase
constituents such as ,Ferrite , Austenite,Cementite, Pearlite , (017082101-Unit-7.1) Equilibrium (17083301-
Ledeburite, Peritectic, eutectic and eutectoid reactions) Unit-5.2)

Introduction to the phase rule

7.3 Phase diagrams of cupronickel (017082101-Unit-7.1)

7.4 The applications of phase diagrams
(Lever Rule)

Electronic Properties of Materials

8.1 Introduction to Electronic Properties
(Ohm's law, Resistance, Current, Electric Field, Electrical

Conductivity

8.2 Free Electron Theory

(Classical free electron theory, Assumptions of classical free | Introduction to Electronic 5
08 electron theory, Success and Drawbacks of free electron Properties (017082101-Unit-8.1) (10%)

theory)

8.3 Fermi Energy
(Fermi energy, Fermi level , Fermi function under different
conditions of temperature and Fermi energy)
8.4 Hall effect, Dielectric Behaviour
8.5 Piezo- and Ferro-electric Behaviour

Characterization and Measurements of Properties
9.1 Introduction
9.2 X-ray diffraction with reference to metals
09 (Bragg’s law, basic elements of X-ray diffractometers) 4
9.3 Electron microscopy, composition analysis in electron . o (8%0)

; ) Spectroscopic techniques:
microscopes with reference to metals

o i ) . Principles of Spectroscopy
(Transmission Electron Microscope-TEM, Scanning Electron (017081201-Unit-3.1)

Microscoee -SEM 2

Processing of Materials

10.1 Introduction Settling and hardening of
10.2 Heat treatment of ferrous and aluminum cement _
(Heat treatment of ferrous - Annealing, Normalizing, || oo oo 012082101 Unit. (017083304-Unit-9.2)

10 Hardening, Temperlng,_Case hardenlng_ , Surface hardening; 10.1) 6
Heat treatment aluminum - Solution heat treatment, (12%)
Precipitation treatment, Annealing.

10.3 Preparation of ceramic powders
10.4 Evaporation and sputtering techniques
10.5 Chemical vapour deposition, thin film growth phenomena
Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 5 T: 0 P: 0
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Clup (Ilsoly ©F Elro (I 05y OF Szgzzlt Category % Weightage Marks Weightage
Practical) Practical) Credit Credit
Theory MCQ 80% 80
Theory Theory Descriptive 20% 20
Theory ° Formulas and Derivation 0% 0
Theory Numerical 0% 0
Expected Theory % 100% Calculated Theory % 100% 100
Practical > Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 0% Calculated Practical % 0% 0
Overall % 100% 100% 100




Course Outcome

Upon completion of the course students will be able to

CO1 | Understand the concept of chemical bonds, crystal structure, mechanical properties and basic thermodynamic properties in engineering materials.
CO2 | Learn the concept of physical properties, application and corrosive effect of ferrous and non-ferrous materials.

CO3 | Understand the classification and structure of nonmetallic materials and phase transformation diagrams of steel and copper alloys.

CO4 | Gain the knowledge of electronic properties, electron microscopy techniques and various processes to improve engineering material properties.

Suggested Reference Books

1 Materials science by GBS Narang, Khanna Publishers, New Delhi.

2 D.A. Skoog, D.M. West, F.J. Holler, S.R. Crouch, Fundamentals of Analytical Chemistry
3 Material science and metallurgy by O.P.Khanna., Publisher: Dhanpat rai publications

4 Materials science by R.S.Khurmi,R.S.Sedha, S Chand & Co. Ltd, New Delhi

List of Open Source Software/Learning Website

1

https://nptel.ac.in

2

https://www.edx.org/learn/materials-science




LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING & TECHNOLOGY
Department of Chemical Engineering (708)

Bachelor of Engineering (B.E.) — Semester — I

Course Code: 017082191 Teaching Scheme
] . Lecture | Tutorial | Practical . Total
Course Name: Python Programming L) T P) Credit Hours
Category of Course: | Engineering Science Course (ESC) 5 0 6 5 20
Prerequisite Course: | Mathematics - |1 (017081191)
Syllabus
Unit : . . . : Teaching
Topli Prerequisite Topi Ive Topl
No. opic erequisite Topic Successive Topic Hours
Introduction to Python and Jupyter Notebooks
1.1 Overview of languages : introduction and comparison of procedure,
object oriented and machine level language, introduction, uses and features
01 of python, difference of compiler and interpreter, use function of print 1
1.2 Jupyter Notebooks: creating, opening, saving and downloading (5%0)
notebooks
1.3 using interactive shell, editing, saving and running a script, basics of
thon IDLE, IDEs, IDE
Basic Elements of Python
2.1 Basics and variables of data types for text, numeric and boolean (text,
numeric, sequence, mapping, set, Boolean, range and len function), data 9
02 type conversion and single line and multiline comments (10%)

03

05

06

07

2.2 Arithmetic, relational, logical, ternary, bitwise, assignment, identity and
membership operators and their expressions, operator precedence

2.3 Reading input from users for text and numeric
I T

Decision Making Statements

3.1 Control Statements: Simple if, if-else, if-elif-else(ladder if), Nested if

Looping Constructs

4.1 Loops: for loop, while loop, nesting of loops

Functions and Scoping

4.2 Break, continue, EaSS statement -— —_—

(15%)

5.1 Declaring, defining and invoking different categories of user define
functions.

5.2 One liner and multi liner function specification

2

5.3 Function arguments: keyword, default, positional and arbitrary or
variable-length

(10%)

5.4 Local v/s Global variables, modules
Immutable Data Structure

6.1 Immutable data structures (operations and functions): strings, tuples,
numbers

6.2 Strings -immutability, declaring, creating, accessing character of string by
index and slice operator

slicing, mathematical operators, comparison, joining and formatting,
removing spaces and changing cases of string. function of len, find, count,
replace, partition and split of string. check type of character presence in string
using istitle(), isalnum(), islower(), isupper(), isnumeric(), isalpha(), isdigit(),
isidentifier(), ispritable(), isspace()

2
(10%)

6.3 Tuples - immutability, creating, accessing elements by index and slice
operator
slicing and mathematical operator, function of len, count, index, sorted, min,

Mutable Data Structure

max, tuBIe Eacking and unBacking

7.1 List- mutability, creating, accessing elements by index and slice operator
slicing, operators - mathematical, comparison, membership, functions - len,
count, index, append, insert, extend, remove, pop, clear, sort, reverse, split,
aliasing and cloning of list — slice and copy, nested list, nested list as matrix,
list comprehensions

7.2 Set - mutability, creating and accessing element of set, mathematical
operations — union, intersection, difference, symmetric difference,
membership operators

functions — len, add, update, copy, pop, remove, discard, clear, set
comprehensions

3
(15%)

7.3 Dictionaries- mutability, creating,

accessing, updating, deleting elements of dictionary

functions — dict, len, clear, copy, update, get, popitem, keys, values, items,
setdefault, dictionary comprehensions, loop and nested dictionaries

7.4 Lambda function, lambda function with map, reduce and filter




08

09

10

Working with Files

8.1 Types of files

8.2 Create, open, with open, read (read(), readlines(), readline()) ,
write((write(), writelines()), append (tell(), seek(offset)), close, rename or
delete text files. various properties of file object.

8.3 OS module- getting and changing current working directory, creating,
removing and renaming directories, list files and sub directories

8.4 System modules — sys.argv, sys.exit, sys.maxsize, sys.path, sys.version
Mathematical Functions in Python

9.1 Import math module

9.2 ceil, comb, floor, exp, fabs, factorial, log, pow, fmod, frexp

9.3 Trigonometric, logarithmic functions, maths constants

The Matplotlib Library

Trigonometric Function
(017081191-Unit-2)

10.1 Installation and import of matplotlib and numpy

10.2 Function for graph: create label, title, legend, set font properties, grid,
plot, show, subplot, color, colormap

10.3 Line graph: line style, marker, marker size, format string fmt, color
reference, multiple line, two lines on same graph, twinx and twiny function

10.4 Scatter graph: marker style, color and size, alpha

10.5 Bar graph: horizontal and vertical bar, width, height, color

10.6 Histogram and Box Plot

10.7 Pie chart: lables, array, color, startangle, explode, shadow

10.8 plotting maths functions

(10%)

2
(10%)




Link to Theory

Sr No. Practical Title Syllabus
1 Write a Python program to add 2 Numbers with user input. Unit-2
2 Write a Python program to find the area of Circle. Unit-2
3 Write a Python program to find the area of Triangle. Unit-2
4 Write a Python program to calculate the area of a trapezoid. Unit-2
5 Write a Python program to calculate surface volume and area of a cylinder. Unit-2
6 Write a Python program to convert Fahrenheit to Celsius. Unit-2
7 Write a Python program to convert hours into minutes and seconds. Unit-2
8 Write a Python program to calculate the square root of a positive number. Unit-2
9 Write a Python program to calculate the square root of a complex number. Unit-2
10 Write a Python program to find roots of quadratic equation. Unit-2
11 Write a Python program to convert degree to radian. Unit-2
12 Write a program to check if the input number is odd or even. (Simple if). Unit-3
13 Write a program to find the maximum number among the three input numbers. Unit-3
14 Write a program to check if year is a leap year or not (Nested If). Unit-3
15 Write a program to find sum of first N natural number given by user. Unit-4
16 Write a python program to read three numbers (a,b,c) and check how many numbers :
between ‘a’ and ‘b’ are divisible by ‘c’. Unit-4
17 Write a Python program that prints all the numbers from 0 to 6 except 3 and 6. Unit-4
18 Write a program to find the factorial of a number provided by the user Unit-4
19 Write a python program to display the Fibonacci sequence up to n-th term. Unit-4
20 Write a program to take 10 values from keyboard using loop and print their average on the screen Unit-4
21 Write a program to reverse a number. Unit-4
22 Write a program to check whether a number is Armstrong number or not. Unit-4
23 Write a program to check if a number is prime or not. Unit-4
24 Write a program to print prime number between given interval from user. Unit-4
25 Write a Python Program to read a number n and print an identity matrix of the desired size. Unit-4
26 Draw a pattern:
* * % %
*okox Unit-4
* *
*
27 Draw a pattern:
*
il Unit-4
* * *
* * % %
28 Draw a pattern:
*
* x Unit-4
* * %
* ok Kk ok
29 Draw a pattern:
* * % %
* ok ok Unit-4
* *
*
30 Draw a pattern
12345
1234 nit4
12
1
31 Write a Python function to find the Max of TWO numbers. Unit-5
32 Write a Python function to sum all the numbers in a list. Unit-5
33 Write a Python function to calculate the factorial of a number. Unit-5
34 Write a Python function to check whether a number is in a given range. Unit-5
35 Write a Python program to read an entire text file. Unit-6
36 Write a python program to write a list to a file Unit-6
37 Write a Python program to count the number of lines in a text file. Unit-6
38 Write a Python program to check if a string is palindrome or not Unit-7
39 Write a Python program to Find length of a string in python. Unit-7
40 Write a Python program to split and join a string Unit-7
41 Write a Python function that accepts a string and calculate the number of uppercase letters and lowercase letters. Unit-7
42 Write a Python program to Convert Snake case to Pascal case. Unit-7
43 Write a Python program to demonstrate the addition of elements in a Tuple. Unit-7




44 Write a Python program to demonstrate the negative index in a Tuple Unit-7
45 Write a Python program to demonstrate the slicing of a Tuple Unit-7
46 Write a Python program to print the even numbers from a given list. Unit-8
a7 Write a Python Program to print the largest even and largest odd number in a list. Unit-8
48 Write a Python program to swap first and last element of the list. Unit-8
49 Write a Python program to find the sum of all the elements in the list. Unit-8
50 Write a Python program of Reversing a List. Unit-8
ol Write a Python program to Merging two Dictionaries Unit-8
52 Write a Python program for Words Frequency in String Shorthand’s. Unit-8
53 Write a Python program to calculate the sum of the positive and negative numbers of a given list of numbers using Unit-8
lambda function.
o4 Write a Python program to rearrange positive and negative numbers in a given array using Lambda. Unit-8
29 Write a Python program to count the even, odd numbers in a given array of integers using Lambda. Unit-8
o6 Write a Python program to add two given lists using map and lambda. Unit-8
S7 Write a Python program to find numbers divisible by nineteen or thirteen from a list of numbers using Lambda. Unit-8
Major Components/ Equipment
Sr. No. Component/Equipment
1 Computer
2 Python Compiler - Pycharm
Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 2 T: 0 P: 6
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
e (U1EeTy o EIETD (1 EE0 O SIEFZIct Categor % Weightage Marks Weightage
Practical) Practical) Credit J& gory 0 ghtag ghtag
Credit
Theory MCQ 24% 60
Theory ) Theory Descriptive (Mainly Programming) 16% 40
Theory Formulas and Derivation 0%
Theory Numerical 0%

Expected Theory % 40% 5 Calculated Theory % 40% 100
Practical Individual Project 24% 40
Practical Group Project 24% 40
Practical 3 Internal Practical Evaluation (IPE) 12% 20
Practical Viva 0%

Practical Seminar 0%
Expected Practical % 60% Calculated Practical % 60% 100
Overall % 100% 100% 200




Course Outcome

Upon completion of the course students will be able to

Co1 Understand the basics of python programming.

CO2 Apply the fundamental python concepts such as data types, identifiers, keywords, constants, variable, comment, basic input output, operators,
and its precedence.

CO3 Analyze the indentation syntax, branching and looping techniques, and various data structures such as strings, arrays, lists, tuples, dictionaries
and sets.

CO4 Apply mathematical functions in python and generate different types of the plots using library.

Suggested Reference Books

1 Python: The Complete Reference, Martin C. Brown, McGraw Hill Education

2 Introduction to Computation and Programming Using Python, John V Guttag, Prentice Hal

3 Data Structures and Algorithms in Python, Michael T. Goodrich, Roberto Tamassia, Michael H. Goldwasser, Wiley
4 Fundamentals of Python — First Programs, Kenneth A. Lambert, CENGAGE Publication

5 Professional Python, Luke Sneeringer, Wrox

List of Open Source Software/Learning website

www.python.org

www.w3schools.com

www.geeksforgeeks.org

Al WIN|F

www.learnpython.org

Practical Project/Hands on Project

Sr. No. Project List Linked with Unit
Hotel management system : Listed below are some of the important functions
dashboard() — This function displays the menu or welcome screen to perform different hotel booking activities
mentioned below.
new_acc() — This function creates a new customer account. It asks for some personal and banking details of the
customer such as name, date of birth, citizenship number, address and phone number.
room_type() — This function allows the user to select the categories of the room ie normal or executive with the
1 option of Ac room or non ac room. Unit 2,3,4,6
check_availability() — This functionality allows the user to check the number of room vacant prior booking.
book_room() — This function allows the user to book the selected room.
search_facilities() — With this function, if the user selects the executive room than user can search for the extra
facilities provided like games, swimming, food service in rooms while booking.
payment() — This function allows making payment of booked room based on number of days the room is occupied via online
method option or at the checkout time.
It is required to maintain and process the status of total 9 resources. The status value is to be stored in an integer
array of dimension 3x3. The valid status of a resource can be one of the 3 followings:
free: indicated by integer value 0
occupied: indicated by integer value 1
inaccessible: indicated by integer value 2
Declare a class called ResourcesStatus, having data member called statusRef, referring to a two dimensional array
2 (3x3) of integers to be used to refer to the above mentioned status values. Unit 2,3,4,6,8
Define a member method called processStausCount that counts and displays total number of free resources, total
number of occupied resources and total number of inaccessible resources. The exception to be raised and handled
if total number of occupied resources exceeds total number of free resources. The handler marks status of all
inaccessible resources as free.
Accept initial status values from user and initialize the array. Raise and handle user defined exception if invalid status value
given.
3 Create an application that performs the following task associated with the files : Unit 2,3,4,5,6
1) Eliminating repeated lines from the files.
2) Reverse the content of file and store in another file.
3) Remove the lines starting from any prefix.
4) Obtain the line number where the particular word is present.
5) Obtaining number of words, characters, white spaces and lines present in that particular file.
4 Implement calculator functionality. All Units
5 Write a program to implement Quadratic equation. All Units



http://www.learnpython.org/
https://www.codewithc.com/customer-billing-system-project-in-c/
https://www.codewithc.com/mini-project-in-c-phonebook/

LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Chemical Engineering (708)

Bachelor of Engineering (B.E.) - Semester — 11

Course Code: 017081201 Teaching Scheme
) . Lecture | Tutorial | Practical . Total
Course Name: Chemistry - 11 (L) (T) P) Credit Hours
Category of Course: | Basic Science course (BSC) 5 0 ) 50
Prerequisite Course: | Chemistry- 1 (017081101)
Syllabus
Unit : .. : . : Teaching
No. Topic/ Prerequisite Topic Successive Topic Hours
Introduction to Chemical bonding
1.1 Types of Bonds Concept of Radiation 5
01 1.2 Formation of molecules — Kossel — Lewis approach to Types of Bonds (017081201-Unit-1.1) (017083403-Unit-6.1) (10%)
Chemical Bonding
1.3 MO theory
1.4 Coordination numbers and geometries of molecules Types of Bonds (017081201-Unit-1.1)
Periodic Properties
2.1 Introduction 4
02 2.2 lonization energies, electron affinity Types of Bonds (017081201-Unit-1.1) (8%0)
2.3 Electronegativity, polarizability
2.4 Oxidation states
Analytical Techniques and Applications-I
3.1 Spectroscopic Techniques: Principles of Spectroscopy Analysis of air pollutants
(017083404-Unit-4.3)
Spectroscopic Techniques: Principles
3.2 UV-Visible Spectroscopy and its Application of Spectroscopy
(017081201-Unit-3.1) 5
03 | 3.3 Vibrational and Rotational spectroscopy (IR) and its gf g(;t;g:rcozpég:p';echnlques: Principles (12%)
Application (017081201-Uniit-3.1)
Spectroscopic Techniques: Principles
3.4 NMR spectroscopy of Spectroscopy
(017081201-Unit-3.1)
3.5 Gas chromatography
3.6 HPLC ---
Analytical Techniques and Applications-I1
4.1 Surface Characterization Techniques Analysis of air pollutants
4.2 Scanning Electron Microscopy(SEM) and its Surface Characterization (017083404-Unit-4.3) 70
Applications Techniques(017081201-Unit-4.1) (14%0)
04 4.3 Transmission Electron Microscopy(TEM) and its
Applications
4.4 Material characterization techniques: XRD
4.5 Differential Thermal Analysis (DTA) and their
applications
4.6 Mass Spectrometry
Water Technology
5.1 Introduction Demineralization,
5.2 Sources of water, Impurities in water, Hardness of Deionization, Desalination, 5
05 | Water Reverse osmosis (10%)
Sources of water, Impurities in water, | (017083304-Unit-2.3)
5.3 Softening of water (External & Internal treatments) Hardness of Water (017081201-Unit-
5.2)
Nano Chemistry
6.1 Introduction to nanoparticles 5
: Introduction to nanoparticles o
06 6.2 Sources, types of nanomaterials (017081201-Unit-6.1) (10%)
6.3 Synthesis: Top down and Bottom up approaches
6.4 Nano electronics, Nano medicines
Petroleum Chemistry
7.1 Types of fuel and their applications --- Physical Impurities found 5
07 7.2 Calorific Value, Characteristics of good fuel Types of fuel and their applications in Crude and their (10%)
(017081201-Unit-7.1) Removal (017083602 -
7.3 Analysis of coal — ultimate and proximate analysis - Unit-4.3)
7.4 Refining of Petroleum by Fractional distillation ---
N T
08 Polymer Chemistry 5
8.1 Introduction and Classification of polymers (10%




Introduction and Classification of
8.2 Polymerization and its mechanism polymers

(017081201-Unit-8.1)
8.3 Definition and Vulcanization of rubber

Definition and Vulcanization of
8.4 Applications of rubber rubber
(017081201-Unit-8.4)

Green Chemistry

9.1 Introduction

09 9.2 Principles of Green Chemistry

9.3 Global Challenges and its solution through Green | Principles of Green Chemistry
Chemistry (017081201-Unit-9.1)

Biochemistry

Atom economy, waste

prevention and 4
minimization of waste (8%0)
generation

(017083404 -Unit 10.4)

10.1 Introduction

10 10.2 Scope, importance and application Introduction (017081201-Unit-10.1)

10.3 Benefits through biotechnology — Agriculture, Food
quality, Medicines,

(8%0)

Sr No. Practical Title Link to Theory Syllabus
1 To determine the Concentration of Unknown Solution Spectrophotometrically Unit 3,5
2 To identify the given sample using IR spectroscopy Unit 3
3 Identification of given compound using HPLC Unit 3,5
4 Identification of Pollutant through gas chromatography Unit 3
5 To determine hardness of water using EDTA Unit 5
6 To determine Chlorinity of given water sample Unit 5
7 To determine alkalinity of given water sample Unit 5
8 Proximate analysis of given coal sample Unit 7
9 Ultimate analysis of given coal sample Unit 7
10 Applications of Commercially important polymers Unit 8
11 Identification of Commercially important polymers Unit 8
Major Components/ Equipment
Sr. No. Component/Equipment
1 SEM
2 UV Spectrophotometer
3 DTA
4 HPLC
5 TLC
6 IR Spectrophotometer
7 Hot air oven
8 Desiccator
Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 5 T: 0 P: 2
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Total
Gmg?é;:gi; yor %:Zléﬁc(;)h g)rrgg?tr Scl:erej dei(E[t Category % Weightage Marks Weightage
Theory MCQ 58% 70
Theory 5 Theory Descriptive 21% 25
Theory Formulas and Derivation 0% 0
Theory Numerical 4% 5
Expected Theory % 83% 6 Calculated Theory % 83% 100
Practical Individual Project 4% 25
Practical Group Project 4% 25
Practical 1 Internal Practical Evaluation (IPE) 9% 50
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 17% Calculated Practical % 17% 100
Overall % 100% 100% 200




Course Outcome

Upon completion of the course students will be able to

CO1 Understand the structure and approaches of a molecule, Chemical bonding, Periodic properties and Be familiar with spectroscopic analytical techniques
commonly used in chemical analysis

CO2 | Be familiar with different electron microscopy analytical techniques and water softening method

CO3 Understand the concept of Nano - Chemistry and Petroleum Chemistry

CO4 Understand the polymer chemistry, polymerization techniques, concept of green chemistry and biochemistry

Suggested Reference Books

1 Essential of Physical Chemistry by Bahl and Tuli., S Chand & Co. Ltd, New Delhi.
2 D.A. Skoog, D.M. West, F.J. Holler, S.R. Crouch, Fundamentals of Analytical
Chemistry
3 Engineering Chemistry by Jain and Jain, Dhanpat Rai Publishing Co.
4 R.T. Morrison and R.N. Boyd, Organic Chemistry, Prentice Hall of India Pvt. Ltd., 5th edition,1990
5 Introduction to Nano Science by N. Lindsay, Oxford University Press

List of Open Source Software/Learning Website

1

https://nptel.ac.in

2

https://www.edx.org/course/subject/chemistry

Practical Project/Hands on Project

Sr. No. List of Practical Projects/Hands on Project Linked with Unit
1 Describe in detail how MO theory plays an important role in formation of Bonds. Unit 1
2 Explain how trends of various periodic properties plays important role in deciding behavior of an element. Unit 2
3 Prove that NMR Spectroscopy is the age-old technique in research institutions with reasons. Unit 3
4 Provide detail on Transmission electron microscopy and its applications in chemical industries. Unit 4
5 Give a detail note on impurities found in water in recent times and their health effects. Unit 5
6 Provide in detail the need of Nano electronics in nearby future with suitable examples. Unit 6
5 There are recent advances in molecular medicine sector. How this advances are led by Nano medicine, explain Unit 6

using examples.
8 Determine the moisture content in given coal sample and prove its importance using example. Unit 7
9 Describe the Properties of most widely used polymers in routine life and prove the link between applications and Unit 8
their properties.
10 Describe in detail Principles of Green chemistry using examples of industrial application. Unit 9
11 Explain the importance of Genetically engineered crops in recent scenarios by stating examples. Unit 10




LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING AND TECHNOLOGY
Department of Chemical Engineering (708)

Bachelor of Engineering (B.E.) — Semester — |1

Course Code:

017081291

Teaching Scheme

Course Name:

Mathematics - 11

Lecture

(L)

Practical

(P)

Tutorial

(M

Credit

Total
Hours

Category of Course:

Basic Science Course (BSC)

Prerequisite Course:

Mathematics - | (017081191)

3

2 0 5

50

Syllabus

Unit
No.

Topic

Prerequisite Topic

Successive Topic

Teaching
Hours

01

02

03

04

05

06

Matrices

1.1 Elementary row operations of matrices

1.2 Row and reduced row echelon form

1.3 System of linear equations

1.4 Homogeneous system of linear equations

1.5 Non-homogeneous system of linear equations

Introduction of the
Optimization
Problems(017083602-Unit-1),
Optimization of Unconstrained
Functions(017083602-Unit-4),
Introduction of
Modeling(017083701-Unit-1),
Introduction of

1.6 Inverse of Matrix (Using Gauss-Jordan Method)

Modeling(017083701-Unit-9)

1.7 Eigen values & vectors

1.8 Diagonalization of matrix (Only for Non-symmetric
Matrix)

Factorization(017081191-Unit-
1)

1.9 Cayley-Hamilton theorem
Fourier Series

2.1 Periodic function

2.2 Dirichlet’s condition

2.3 Trigonometric series of sine and cosine function

Basic integration (017081191-

2.4 Fourier series of a function of period 2L

Unit-3)

2.5 Fourier series of even and odd function

2.6 Half range expansions
Some Special Functions

3.1Gamma function, Beta function. (And its Properties)

3.2 Bessel function, Dirac’s Delta function (Definition only)

3.3 Error function and complementary Error function
(Definition only)

3.4 Heaviside’s function, pulse unit height and duration
function (Definition only)

3.5 Rectangle function, Gate function (Definition only)

3.6 Signum function, Saw tooth wave function (Definition
only)

3.7 Triangular wave function, Halfwave rectified sinusoidal
function, Full rectified sine wave, Square wavefunction.
(Definition only)

Fourier Integral and Fourier Transform

4.1 Define Fourier integral

4.2 Cosine and sine integral

Basic integration (017081191-

4.3 Define Fourier transform

Unit-3)

4.4 Cosine and sine transform
First Order Ordinary Differential Equations

5.1 Geometric meaning of y’ = f(x, y) direction fields

5.2 Exact differential equations and integrating factor

Basic differentiation &
integration(017081191-Unit-3)

5.3 Linear differential equations

5.4 Bernoulli equations
Higher Order Ordinary Differential Equations

Linear Programming and
Applications(017083602-Unit-
8)

6.1 Linear differential equations of second and higher order

6.2 Homogeneous linear differential equations of higher order

6.3 Higher order non-homogeneous equations

6.4 Solution by undetermined coefficients

(14%)

5
(10%)

(8%)

(8%)

5
(10%)

(14%)




6.5 Solution by variation of parameters Factorization(017081191-Unit-
6.6 Solution by [1/f(D)] r(x) method for finding particular 1)
integral.
Factorization(017081191-Unit-
6.7 Ordinary differential equations with variable coefficient 1), S_ol_utlon by undetermme_d
. .. , coefficients (017081291-Unit-
(Reducible to constant coefficient) (Cauchy-Euler’s & .
Legendre’s Equation) 6), Solution by [1/f(D)] r(x)
method for finding particular
integral (017081291-Unit-6)
Modeling of Ordinary Differential Equations
. . . First order ordinary differential
. 7.1 Orthogonal trajectories of curves (Only Cartesian Curves) equations (017081291-Unit-5) (630 )
7.2 Oscillations and resonance (For undamped Forced Higher order ordinary
Oscillations) differential equations
7.3 Modeling: Electric Circuits (Only RLC-Circuit) (017081291-Unit-6)
Power Series
8.1 Classification of singularities 5
08 | 8.2 Series solution near ordinary points (10%)
8.3 Series solution near regular singular points
(Frobenius Method)
Laplace Transform
9.1 Laplace transform of elementary functions Introduct|on(011)7 083501, Unit-
9.2 Differentiation of Laplace transform Linear Open Loop 7
09 9.3 Integration of Laplace transform Basic differentiation & System(017083501,Unit-2) (14%)
9.4 Laplace transform of derivatives integration(017081191-Unit-3)
9.5 Laplace transform of integrals
9.6 Unit step function and Dirac’s delta function
9.7 Inverse Laplace transform
9.8 Convolution theorem
Application of Laplace Transform
Laplace transform of
10.1 Solution of linear ordinary differential equation elementary functions, Laplace 3
transform of derivatives, Unit 0
10 : : (6%0)
step function and Dirac’s delta —
10.2 Solution of simultaneous equations function, Inverse Laplace
transform, Convolution
theorem(017081291-Unit-9)
Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: | 3 | T 2 | P: 0
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Total
Group (Theory or Group (Theory or - o . .
Practical) Practical) Credit S(;JIPngi(E[t Category %o Weightage Marks Weightage
Theory MCQ 15% 15
Theory 5 Theory Descriptive 0% 0
Theory Formulas and Derivation 10% 10
Theory Numerical 75% 75
Expected Theory % 100% 5 Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 0% Calculated Practical % 0% 0
Overall % 100% 100% 100

Course Outcome

Upon completion of the course students will be able to

Co1

Understand the techniques for analyzing and solving engineering problems involving matrices, perform matrix computation. The Fourier series of
functions in the differential equation often gives some prediction about the behavior of the solution of differential equation. They are useful to find out
the dynamics of the solution.

CO2

Fourier transform enables to identify substances and understand their chemical makeup by examining the unique spectral fingerprints associated with
different molecular vibrations.

CO3

Apply effective mathematical methods for the solutions of higher order ordinary differential equations and working knowledge of basic application
problems described by second order linear differential equations with constant coefficient. Use power series to solve differential equations appears in
engineering filed

CO4

Apply the Laplace transform as tools which are used to solve differential equations.




Suggested Reference Books

Elementary Linear Algebra, Applications version, Anton and Rorres, Wiley India Edition.

1

2 Advanced Engineering Mathematics, Erwin Kreysig, Wiley Publication.

3 Advanced Engineering Mathematics, Dennis G. Zill, 4" edition, Jones and Bartlett Publishers.
4 Higher Engineering Mathematics, B.S.Grewal, Khanna Publishers.

List of Open Source Software/Learning website

1

| https://nptel.ac.in



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

LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING & TECHNOLOGY
Department of Chemical Engineering (708)

Bachelor of Engineering (B.E.) — Semester — |1

Course Code: 017082201 Teaching Scheme
] . Lecture | Tutorial | Practical i Total
Course Name: Thermodynamics - | (L) (T) ) Credit Hours
Category of Course: | Engineering Science Course (ESC) 4 1 0 5 50
Prerequisite Course: | ---
Syllabus
Unit . . . . : Teaching
Topic Prerequisite Topic Successive Topic
No. P 9 P P Hours
Introduction to Thermodynamics
1.1 Definition of Thermodynamics Thermodynamic Properties
1.2 Historical Background on Thermodynamics (2017083301-Unit-1.1)
1.3 Scope of Thermodynamics 4
01 1.4 Limitation of Thermodynamics (8%)

02

1.5 Application of Thermodynamics

Scope of Thermodynamics
(017082201-Unit-1.3)

1.6 Microscopic Approach and Macroscopic Approach

1.7 Definition of Thermodynamic System, Surrounding,
Universe and Process

Fundamental Concepts of Thermodynamics

2.1 Open System, Close System and Isolated System

Definition of Thermodynamic System

(017082201-Unit-1.7)

2.2 Homogeneous Mixture and Heterogeneous Mixture

2.3 State of Thermodynamic System : Equilibrium State
and Steady State

Microscopic Approach and
Macroscopic Approach
(017082201-Unit-1.6)

2.4 Property of Thermodynamic System : Intensive and
Extensive

2.5 State Function and Path Function

Phase Rule for Non-reacting
Systems and Duhem’s
Theorem
(017083301-Unit-2.3)

2.6 Forms of Energy: Internal energy, Kinetic Energy and
Potential Energy

2.7 Concept of Heat, Work, Heat Engine and Heat Pump

Forms of Energy (017082201-Unit-2.6)

2.8 Reversible Process and Irreversible Process

Definition of Thermodynamic Process

(017082201-Unit-1.7)

Fundamental Property
Relations
(017083301-Unit-1.4)

2.9 Gibb’s Phase Rule for Non reacting System

Zeroth Law of Thermodynamics

State of Thermodynamic System
(017082201-Unit-2.3)

Phase Rule for Reacting
Systems
(017083301-Unit-8.9)

3.1 Zeroth law of Thermodynamics

State of Thermodynamic System
(017082201-Unit-2.3)

Introduction to Heat Transfer
(017083403-Unit-1.1)

5.2 Critical Point and Supercritical Fluid

Phase Diagram
(017082201-Unit-5.2)

Zeroth law of Thermodynamics 4
03 3.2 Concept of Temperature (017082201-Unit-3.1) (8%)
Concept of Temperature
3.3 Temperature Scale (01708p2201-UniF:-3.2)
3.4 Constant Volume Gas Thermometer 1;8?#;52“&5_?&'53 3)
1t Law of Thermodynamics
4.1 Joule’s Experiment Concept of Heat and Work Natural Convection from
' P (017082201-Unit-2.7) Vertical and Horizontal
st . Joule’s Experiment Surfaces Under Laminar and
4.2 17 Law of Thermodynamics (017082201-Unit-4.1) Turbulent Conditions for
: . st i Plates
4.3 1% Law of Thermodynamics for Cyclic Process (1015?)\5/3\/2;];?822?%?am|cs (017083403-Unit-4.2)
. 1% Law of Thermodynamics S
st
04 4.4 1% Law of Thermodynamics for Non Flow Process (017082201-Unit-4.2) (10%)
1% Law of Thermodynamics for Non-
4.5 Energy balance for Non Flow process Flow Process (017023/2201-Unit-4.4)
4.6 Heat Capacity
4.7 Enthalpy Forms of Energy (017082201-Unit-2.6)
i 1%t Law of Thermodynamics
st
4.8 1% Law of Thermodynamics for Flow Process (0t17082201-Uni -4.2)
S .
4.9 Application to Steady State Flow Process Iirolgz\sl\é (()éil'%eg;nz%dlyr&anrnlisg)o r Flow
P-V-T Behavior of Pure Substance c
05 5.1 Phase Diagram Retrograde Condensation (10%)

(017083301-Unit-4.6)

5
(10%)




5.3 Temperature — Volume Diagram
5.4 Pressure — Volume Diagram

Equation of State
6.1 Ideal and Non-lIdeal Gases Raoul’s Law and Ideal
Ideal and Non-Ideal Gases Solution y
(017082201-Unit-6.1) (017083301-Unit-7.2) (14%)
Ideal and Non-Ideal Gases
(017082201-Unit-6.1)
Ideal and Non-Ideal Gases
(017082201-Unit-6.1)

6.2 Equation of State for Ideal Gases

6.3 Process Involving ldeal Gas

6.4 Equation of State for Real Gases

Heat Effects

7 1 Sensible Heat Concept of Heat Equilibrium Constant and
' (017082201-Unit-2.7) Standard Free Energy
7.2 Latent Heat Change 5
07 7.3 Heat of Formation (017083301-Unit-8.3) (10%)

7.4 Heat of Combustion
7.5 Heat of Reaction

Heat of Formation
7.6 Hess Law (017082201-Unit-7.3)

Entropy Change
8.1 Concept of Entropy Maxwell’s Relations
- . Concept of Entropy (017083301-Unit-1.5)
8.2 Calculation of Entropy change during Phase Change )
_ . (017082201-Unit-8.1) 5
08 8.3 Calculation of Entropy change during Process | Concept of Entropy (10%)
Involving Ideal Gas (017082201-Unit-8.1)
8.4 Absolute Temperature scale of thermodynamic Sﬁ?sgpzt)()f Temperature (017082201-
Concept of Entropy

8.5 Entropy : A State Function ;017082201-Unit—8.1;

2"9 Law of Thermodynamics and 3™ Law of Thermodynamics
1% Law of Thermodynamics Entropy Change of Mixing
(017082201-Unit-4.2) (017083301-Unit-6.2)
9.2 Thermal Energy Reservoirs
Thermal Energy Reservoirs
(017082201-Unit-9.2)

Heat Engines
(017082201-Unit-9.3)

9.1 Statements of Second Law of Thermodynamics

9.3 Heat Engines

9.4 The Carnot Principles

. . The Carnot Principles 6
09 9.5 Ideal Gas as Carnot Engine Working Substance (017082201-Unit-9.4) (12%)
Statements of Second Law of
9.6 Equivalence of Second Law of Thermodynamics Thermodynamics

(017082201-Unit-9.1)

Statements of Second Law of

9.7 Clausius Inequality Thermodynamics
(017082201-Unit-9.1)

9.8 Application of Second Law of Thermodynamics

. Concept of Entropy
rd
9.9 3" Law of Thermodynamics (017082201-Unit-8.1)

Refrigeration

10.1 Heat Pump

Concept of Heat and Work
(017082201-Unit-2.7)
The Carnot Principles
(017082201-Unit-9.4)
10.3 Vapor Compression Cycle
10.4 Absorption Refrigeration
10.5 Choice of Refrigerant

10 10.2 Carnot Refrigeration Cycle (8%)




Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: 4 T: 1 P: 0

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

et (VEemy o LD (1 2B O S-llj-g}eeltl:t Category % Weightage Marks Weightage
Practical) Practical) Credit Credit

Theory MCQ 60% 60
Theory . Theory Descriptive 15% 15
Theory Formulas and Derivation 10% 10
Theory Numerical 15% 15

Expected Theory % 100% . Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0

Expected Practical % 0% Calculated Practical % 0% 0

Overall % 100% 100% 100

Course Outcome

Upon completion of the course students will be able to

CO1 | Understand fundamental concept of thermodynamic properties, work, heat, internal energy, enthalpy, state of thermodynamic system, zeroth law
of thermodynamics and their applications.

CO2 | Understand fundamental concept first law of thermodynamics and apply to different thermodynamic processes, also learn the phase diagram for
pure substance with pressure, volume and temperature diagram.

CO3 | Evaluate changes in different thermodynamic properties for pure fluids using equations of state and different heat effects.

CO4 | Learn the concept of change in entropy, second law of thermodynamics, third law of thermodynamics and basics of refrigeration cycles.

Suggested Reference Books

1 A text book of Chemical Engineering Thermodynamics, K. V. Narayanan, Prentice-Hall of India Pvt. Ltd.

Introduction to Chemical Engineering Thermodynamics, J. M. Smith, H. C. Vanness, M. M. Abbott, The McGraw-Hill Companies, Inc.

Thermodynamics: An Engineering Approach, Yunus Cengel , Michael Boles, The McGraw-Hill Companies, Inc

Introduction to Thermodynamics, Y.V.C. Rao, Wiley Eastern Limited

(G2 E~ N (SRR S

Chemical and Process Thermodynamics, B.G. Kyle, Prentice-Hall Inc.

List of Open source software

1 https://nptel.ac.in

2 https://www.coursera.org/in




LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING & TECHNOLOGY
Department of Chemical Engineering (708)

Bachelor of Engineering (B.E.) — Semester — |1

Course Code:

017082291

Course Name:

Engineering Graphics

Teaching Scheme

Lecture Tutorial

L) M

Category of Course:

Engineering Science Course (ESC)

Practical

Credit
(P)

Total Hours

Prerequisite Course: | ---

4 2

0 6

60

Syllabus

Unit
No.

Topic

Prerequisite Topic

Successive Topic

Teaching
Hours

01

02

03

04

05

06

07

08

Introduction to Engineering Graphics

1.1 Importance and applications of engineering drawing

1.2 Introduction of drawing instruments

1.3 Introduction to BIS standards in drawing practice

1.4 Types of lines and its application

1.5 Lettering

1.6 Sheet layout

1.7 Dimensioning systems

1.8 Geometrical Construction
Scale

5
(8.5%)

2.1 Types of standard scale and representative fraction

2.2 Plain scale

2.3 Diagonal scale
Engineering Curves

Introduction to Engineering
Graphics (017082291 - Unit-1)

(5%)

3.1 Classification of curves, Introduction of conics curves

3.2 Different construction methods for an ellipse, parabola
and hyperbola

3.3 Construction cycloidal curves - cycloid, epicycloid and
hypocycloid

3.4 Construction of Involutes - line, polygon and circle

3.5 Construction of Spiral - Archimedean spiral and

Projections of Points and Lines

Introduction to Engineering
Graphics (017082291 - Unit-1)

Logarithmic sgiral

8
(13%)

4.1 Introduction to projection and planes of projections

4.2 Various possible locations of a point

4.3 Orthographic projections of points on two principal
reference planes

4.4 Projections of points on three principle reference planes

4.5 Introduction to projection of line

4.6 Projections of line parallel and perpendicular with
principal reference planes

4.7 Projections of line with its inclination to one / two
principal reference plane

Projections of Planes

Introduction to Engineering
Graphics (017082291 - Unit-1)

8
(13%)

5.1 Introduction of projections of planes

5.2 Different types of plane based on shapes- polygons, circle
and ellipse

5.3 Plane parallel to one principal plane and perpendicular to
other

5.4 Plane inclined to one principal plane and perpendicular to
other

5.5 Plane inclined to all principal plane or obligue plane
Projection of Solids

Projections of Points and Lines
(017082291 - Unit-4)

8
(13%)

6.1 Classification of solids

6.2 Definitions of different types of solids

6.3 Projections of different solids and frustum of solids with

Sections of Solids

Projections of Planes

(017082291 - Unit-5)

its inclination with one and two reference Elanes

6
(10%0)

7.1 Introduction of various cutting planes

7.2 Concept of Auxiliary Inclined Plane and Auxiliary | Projections of Solids (7%)
Vertical plane (017082291 - Unit-6)

7.3 Section of various solids and the true shape of the section

Orthographic Projections

8.1 Principles of projector, projections and planes of - . 6
orojections Projections of Solids (10%)

8.2 Concepts of methods of projections

(017082291 - Unit-6)




8.3 Front view, top view and side views using first angle
projection method

8.4 Front view, top view and side views using angle projection
method

Sectional Orthographic Projections

9.1 Introduction Projections of Solids
) (017082291 - Unit-6), 5
09 | 9.2 Types of section Sections of Solids (017082291 (8.5%)
- Unit-7), Orthographic
9.3 Full sectional views P)rojections (017082291 - Unit-
8
Isometric Projections and Isometric View or Drawing
10.1 Isometric scale
10.2 _Conversion of orthographic views into isometric view or Orthographic Projections 70
10 |drawing (017082291 - Unit-8) (1290)
10.3 Conversion of orthographic views into isometric
projection

Proposed Theory + Practical Evaluation Scheme by Academicians

(% Weightage Category Wise and it’s Marks Distribution)

L: 4 T: 2

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

Group (Theory or ELEU ((Eel ol SEEthl:t Categor % Weightage Marks Weightage
Practical) Practical) Credit Crejdit gory 0 ghtag ghtag
Theory MCQ 20% 20
Theory 6 Theory Descriptive 10% 10
Theory Formulas and Derivation 0% 0
Theory Numerical 70% 70
Expected Theory % 100% 6 Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 0% Calculated Practical % 0% 0
Overall % 100% 100% 100

Course Outcome

Upon completion of the course students will be able to

Co1 Understand fundamental principles of engineering graphics, drawing standards, application and be able to draw engineering scale and different

engineering curves.

CO2 | Understand the concept, application and be able to draw projections of point, projections of line and projections of plane.

COos3 Demonstrate the capability to draw projections of solid geometry, sections of solid, three-dimensional visualization of engineering components

through orthographic projections.

CO4 | Develop the skill to visualize the internal structures of complex bodies through the effective use of sectional views and acquire the skill to

construct 3D isometric views from orthographic pictorial drawings.

Suggested Reference Books

1 Elementary Engineering Drawing by N.D. Bhatt Charotar Publishing House, Anand.

Engineering Graphics by P.J. Shah S. Chand & Company Ltd., New Delhi.

Engineering Graphics by P.B. Patel & P.D. Patel, Mahajan publishing house. Ahmedabad.

Engineering Drawing by P.S. Gill, S.K. Kataria & sons, Delhi.

Engineering Drawing by R.K. Dhawan, S. Chand & Company Ltd., New Delhi.

Engineering Drawing by B. Agrawal and C M Agrawal, Tata McGraw Hill, New Delhi.

~N[ojo|blw|N

Engineering Graphics — | and 11", by Arunoday Kumar, Tech — Max Publication, Pune, 3rd Edition 2010.

List of Open source software

1 http://nptel.ac.in

2 Autodesk AutoCAD




INSTITUTE OF ENGINEERING AND TECHNOLOGY LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING AND TECHNOLOGY
Department of Chemical Engineering (708)

Bachelor of Engineering (B.E.) — Semester — |1

Course Code:

017088291

Course Name:

Environmental Science

Category of Course:

Mandatory Course (MC)

Prerequisite Course: | ---

Teaching Scheme

Lecture | Tutorial

L) (M (P)

Practical Credit

Total
Hours

2 0 0

0 20

Syllabus

Unit
No.

Topic

Prerequisite Topic

Successive Topic

Teaching Hours

01

02

03

04

05

06

07

08

09

Introduction to Environment

1.1 Definition, principles and scope of Environmental
Science

1.2 Impacts of technology on Environment,
Environmental Degradation,

1.3 Importance for different engineering disciplines
Water Pollution

2.1lIntroduction — Water Quality Standards

2.2 Sources of Water Pollution

2.3 Classification of water pollutants

2.4 Effects of water pollutants
Air Pollution

Water Contamination (017083404 —
Unit-5)

3.1Composition of air

3.2 Structure of atmosphere

3.3 Ambient Air Quality Standards

3.4 Classification of air pollutants

3.5 Sources of common air pollutants like PM, SO2,
NOX, Auto exhaust

3.6 Effects of common air pollutants
Noise Pollution

Air pollution and its impact on
Environment (017083404 — Unit-3)

4. 1Introduction

4.2 Sound and Noise

4.3Noise measurements

4.4 Causes and Effects
Solid waste management

5.1 Introduction

5.2 Types and Sources

5.3 Cause and Effect

5.4 Solid waste Management: Collection ,Processing
,Disposal

Biomedical waste management

Solid Waste and its Management
Techniques (017083404 — Unit-7)

6.1 Introduction

6.2 Sources

6.3 Classification

6.4 Management: Segregation, Transportation,
Treatment

Electronic Waste Management

7.1 Introduction

7.2 Classification, Generation of Waste

7.3 International Trade or E-waste Dumping in
Developing countries

7.4 Impacts of E-waste on Environment and Human
Health

7.5 Management of E-waste
Global Environmental Issue

8.1 Introduction

8.2 Climate Change

8.3 Greenhouse and Global Warming

8.4 Acid rain

8.5 Ozone Depletion

8.6 Carbon Foot Print

8.7 Benefits of Carbon foot prints

8.8 Cleaner Development Mechanism

8.9 International Steps for mitigation Global change
Green Technologies

9.1 Design

(5%)

2
(10%0)

2
(10%)

2
(10%)

2
(10%)

2
(10%)

2
(10%)

3
(15%)

2
(10%)




9.2 Operational Parameters

9.3 Maintenance

9.4 Solar Energy

9.5 Wind Energy

9.6 Biomass Energy
Social issues and Environment

10.1 Unsustainable to Sustainable Development

10.2 Urban problems related to energy

- 2
10 | 10.3 Population Growth, Impact of Population, Gender (10%)
and Environment
10.4 Role of individual to protect Environment
10.5 Role of information Technology to protect
Environment and Human health
Proposed Theory + Practical Evaluation Scheme by Academicians

(% Weightage Category Wise and it’s Marks Distribution)

L: 2 T: 0 P: 0
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.

Each Test will be of 25 Marks.

Each Test Syllabus Weightage: Range should be 20% - 30%

S (U1Eemy o EIELTD (1 EB O S-Llj_g}g::t Category % Weightage Marks Weightage
Practical) Practical) Credit Credit
Theory MCQ 100% 100
Theory 0 Theory Descriptive 0%
Theory Formulas and Derivation 0%
Theory Numerical 0% 0
Expected Theory % 0% 0 Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 0% Calculated Practical % 0% 0
Overall % 0% 100% 100

Course Outcome

Upon completion of the course students will be able to

CO1 | Develop the ability to identify various types of pollution prevalent in society, comprehensively understanding their sources and the consequential

impacts on both human health and the environment.

CO2 | Acquire an in-depth understanding of different waste management strategies and their crucial significance in preserving both human health and the
environment.

CO3 | Understanding of various critical issue related to climate change, gaining insights into global initiatives and efforts aimed at addressing this critical
environmental challenge.

CO4 | Examine the role of eco-friendly technology in fostering sustainable development, considering both environmental and social implications.

Suggested Reference Books

1

Textbook of Environmental Studies for Undergraduate Courses by Erach Bharucha Second edition, 2013 Publisher: Universities Press (India)
Private Ltd, Hyderabad

Basics of Environmental Studies by U K Khare, 2011 Published by Tata McGraw Hill

Environmental Science by B.R Shah and Dr.Sneha Popli Mahajan Publication House

Environmental Sciences by Daniel B Botkin & Edward A Keller Publisher: John Wiley & Sons.

De A.K., Environmental Chemistry, Wiley Eastern Ltd.

Agarwal, K.C.2001 Environmental Biology, Nidi Publ.Ltd.Bikane.

N[OOI~ wiN

Renewable Energy and Technology by DR.P.Subrahmanian and DR.A.Sampatharajan

List of Open Source Software/Learning website

1

https://www.coursera.org/browse/physical-science-and-engineering/environmental-science-and-sustainability

https://www.classcentral.com/course/swayam-environmental-pollution-and-global-issues-22968

https://www.edx.org/learn/renewable-energy

https://www.coursera.org/learn/solid-waste-management

https://www.udemy.com/course/basic-medicalbiomedical-waste-management-course/

ol

https://onlinecourses.nptel.ac.in/noc20 cel2/preview




LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING & TECHNOLOGY
Department of Chemical Engineering (708)

Bachelor of Engineering (B.E.) — Semester — 111

Course Code: 017083301 Teaching Scheme
) . Lecture | Tutorial | Practical . Total
Course Name: Thermodynamics 11 L) T P) Credit Hours
Category of Course: | Professional Core Course (PCC)
- : 4 1 0 5 50
Prerequisite Course: | Thermodynamics |
Syllabus
Unit . . . : . Teaching
Topic Prerequisite Topic Successive Topic
No. b 9 P P Hours
Thermodynamic Property Relations
1.1 Classification of Thermodynamic Properties Egtlrggggggf_snmgmodynam|cs
1.2 Mathematical Prerequisites
01 1.3 Free Energy Functions 4
. Fundamental Concepts of (8%0)
1.4 Fundamental Property Relations Thermodynamics (017082201-Unit-2)
1.5 Maxwell’s Relations Entropy Change (017082201-Unit-8)

1.6 Clapeyron Equation
1.7 Residual Property, Introduction

VLE for Ideal Solution
2.1 Criteria of Equilibrium, Introduction

Phase, Components, Degree of freedom | Concept of Vapor-Liquid

. T (017081101- Unit-5.2) Equilibria (017083503-Unit-
2.2 Criteria for Phase Equilibrium Phase Transformations (017082101- Unit- | 2.1)

7.1)

Homogeneous Mixture and

Heterogeneous Mixture (017082201-Unit-

. 2.2) 7
02 2.3 Phase Rule for Non-reacting Systems Property of Thermodynamic System : (14%)

Intensive and Extensive (017082201-

Unit-2.4)

2.4 VLE Diagram for Binary Mixture

Solutions: Vapour pressure
2.5 Vapour-Liquid Equilibrium: Raoult’s Law using Raoult's law
(017083401-Unit-3.1)

2.6 Methodology for Bubble Point Calculations
2.7 Methodology for Dew Point Calculation

VLE for Non Ideal Solutions

3.1 Deviations from Raoult’s Law

3.2 Non Ideal Solution
3.3 Azeotrope Formation 5
03 3.4 Minimum Boiling Azeotrope Minimum and Maximum (10%)
Boiling Azeotropic Mixtures
(017083503-Unit-3.4)

Deviation from Ideality
(017083503-Unit-3.3)

3.5 Maximum Boiling Azeotrope

3.6 Effect of Pressure on Azeotrope
3.7 K value Correlation
3.8 VLE for High Pressure

Phase Equilibrium Diagram

P-X-Y & T-X-Y Diagrams

4.1 Phase Diagram for Single Component (017083503-Unit-2.2)

4.2 Liquid-Liquid Equilibrium 5

04 4.3 Ternary Liquid-Liquid Equilibrium (10%)
4.4 Solid-Liquid Equilibrium

4.5 Solid-Vapour Equilibrium

P-V-T Behavior of Pure Substance

4.6 Retrograde Condensation (017082201-Unit-5)

Solution Thermodynamics
5.1 Partial Molar Properties

5.2 Chemical Potential

05 5.3 Fugacity and Fugacity Coefficients 8
5.4 Fugacity in Solutions (16%0)
5.5 Activity and Activity Coefficients
5.6 Activity in Solutions

5.7 Gibbs—Duhem Equations
| 06 | Property Change of Mixing 4 l




6.1 Gibbs Theorem for Ideal Gas Mixture Model (8 %)
Statements of Second Law of
6.2 Entropy Change of Mixing Thermodynamics
(017082201-Unit-9.1)

6.3 Gibbs Free Energy Change of Mixing
6.4 Enthalpy Change of Mixing
6.5 Volume Change of Mixing

Ideal Solution Model
7.1 Lewis—Randall Rule

Solutions: Vapour pressure

7.2 Raoult’s Law and Ideal Solution Equation of State (017082201-Unit-6) using Raoult’s law 3
07 (017083401-Unit-3.1) (6%)
Gas Mixtures, Gas-Liquid
7.3 Henry’s Law and Dilute Solution Mixtures using Henry’s Law

(017083401-Unit-3.3)

7.4 Excess Property

Chemical Reaction Equilibria

8.1 The Reaction Coordinates

8.2 Criteria of Chemical Reaction Equilibrium

8.3 Equilibrium Constant and Standard Free Energy

Heat Effects (017082201-Unit-7) Equilibrium constants

Change (017083601-Unit-4.2)
8.4 Effect of Temperature on Equilibrium Constant

08 8.5 Effect of Pressure on Equilibrium Constant 7
8.6 Other Factors Affecting Equilibrium Conversion (14%)

8.7 Liquid-phase Reactions
8.8 Heterogeneous Reaction Equilibria

Phase, Components, Degree of freedom

. (017081101- Unit-2.9)
8.9 Phase Rule for Reacting Systems Gibb’s Phase Rule for Non reacting

sttem 5017082201-Unit-2.92

Activity Coefficient Model
9.1 Wohl’s Equation

9.2 Margules Equation 4
09 9.3 Van Laar Equation (8%)
9.4 Local Composition Model, NRTL equation

9.5 Universal Group Model, UNIQUAC & UNIFAC

method
S |

Thermodynamic Consistency Test of VLE Data
10.1 Using Slope of In y Curves 3

10.2 Using Data at the Mid-point (6%0)
10.3 Redlich—Kister Method

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: 4 T: 1 P: 0

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

et (I 05y oF Cloup (lsoly ©r Snggzlt Categor % Weightage Marks Weightage
Practical) Practical) Credit J& gory 0 ghtag ghtag
Credit
Theory MCQ 30% 30
Theory . Theory Descriptive 10% 10
Theory Formulas and Derivation 30% 30
Theory Numerical 30% 30
Expected Theory % 100% . Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
(I):;;( PRI [PHEETEE 0% Calculated Practical % 0% 0
Overall % 100% 100% 100




Course Outcome

Upon completion of the course students will be,

Capable in Vapor-Liquid Equilibrium (VLE) Analysis for Ideal Solutions Using Thermodynamic Property Relations

Able to Analyze and Predict Phase Equilibrium for Non-Ideal Solutions and Complex Systems

Skilled in Analyzing Solution Thermodynamics and Predicting Property Changes after Mixing in Ideal Solutions

Able to Analyze Chemical Reaction Equilibriums, Use Activity Coefficient Models, and Conduct Thermodynamic Consistency Tests for VLE Data.

Su

(@]

ested Reference Books

A text book of Chemical Engineering Thermodynamics, K. V. Narayanan, Prentice-Hall of India Pvt. Ltd.

Introduction to Chemical Engineering Thermodynamics, J. M. Smith, H. C. Vanness, M. M. Abbott, The McGraw-Hill Companies, Inc.

Introduction to Chemical Engineering Thermodynamics, Gopinath Halder, Prentice-Hall Of India Pvt. Ltd.

Thermodynamics: An Engineering Approach, Yunus Cengel , Michael Boles, The McGraw-Hill Companies, Inc.

Introduction to Thermodynamics, Y.V.C. Rao, Wiley Eastern Limited.

olo|nlw(MFRQ Islw[n|-

Chemical and Process Thermodynamics, B.G. Kyle, Prentice-Hall Inc.

List of Open Source Software/Learning website

1 https://nptel.ac.in
2 https://www.coursera.org
3 https://www.edx.org




LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING & TECHNOLOGY
Department of Chemical Engineering (708)

Bachelor of Engineering (B.E.) — Semester — 111

Course Code: 017083302 Teaching Scheme
) . ) Lecture | Tutorial | Practical . Total
Course Name: Fluid Mechanics (L) M P) Credit Hours

Category of Course: | Professional Core Course (PCC)

- - - - 4 2 4
Prerequisite Course: | 11"-12" Science Physics, Mathematics 0 > 0
Syllabus
Unit . . . : i Teaching
Topl Prerequisite Topi Ive Topi
No. opic erequisite Topic Successive Topic Hours
Introduction to Fluid Mechanics
1.1 Fluid, Fluid Static and its Application Introduction to Momentum
Transport (017083501-Unit-
2)
. : Shell Momentum Balance
1.2 Classification of Fluid and Velocity Distribution in 4
01 Laminar Flow (017083501- |  (10%)
Unit-3)

Forced balanced pressure
gauge, measurement  of
differential pressure.
(017083506-Unit-9.2)

1.4 Decanters Like Gravitz and Centrifugal Decanter

Fluid Flow Phenomena

1.3 Pressure Concept and Hydrostatic Equilibrium,
Manometer and its types (U-tube, Inclined and Differential
Manometer)

2.1 Properties of Fluids - Viscosity Introduction to Momentum

2.2 Velocity Fluid, Velocity Gradient and Rate of Shear Transport (017083501-Unit-

2.3 Newton’s Law of Viscosity 2)

02 | 2.4 Rheological Behavior of Fluid Shell  Momentum Balance 4
2.5 Reynold’s Number and its Significance and Velocity Distribution in (10%0)
2.6 Boundary Layer Formation, baf_‘”t'igif Flow (017083501-
nit-
2.7 Boundary Separation and Wake Formation Laminar flow in a Narrow

slit 5017083701-Unit-5.1=

Basic Equation of Fluid Flow
3.1 Potential Flow, Streamline, Stream tube

Equation of  Continuity

_— . (017083501-Unit-4.1) 5
03 3.2 Continuity Equation The Continuity Equation (12.5%)

(017083701-Unit-5.2)

3.3 Bernoulli’s Equation Without Correction Factor
3.4 Bernoulli’s Equation with Correction Factor

3.5 Pump Work in Bernoulli’s Equation

3.6 Applications of the Bernoulli Equation

Flow of Incompressible Fluid

4.1 Flow of Incompressible Fluids in Conduits and Thin

Layers in Pipes

4.2 Relation Between Skin Friction and Wall Shear 5

04 4.3 Laminar F_Iovv_ in Pipes _ (12.5%)
4.4 Hagen Poiseuille Equation

4.5 Flow Through Channel of Non-Circular Cross Section,

Equivalent Diameter and Hydraulic Radius

4.6 Flow Through Sudden Enlargement & Sudden

Contraction

Flow of Compressible Fluid
5.1 Mach Number
5.2 Velocity of Sound

5.3 Isentroeic Flow of Comeressible Fluid Through Nozzle

Dimensional Analysis

3

05 (7.5%)

. . . L Dimensional Analysis 3
06 6.1-Dimensional Analysis and Similarity (017083403 — Unit-4.1) (7.5%)
6.2 Rayleigh Method

6.3 Buckin%ham n-Theorem
Transportation of Fluid
7.1 Pipe and Tubing 4
7.2 Joints and Fittings, Selection of Pipe Size 0
07 - . . (10%)
7.3 Prevention of Leakage Around Moving Parts: Stuffing
Boxes and Mechanical Seals
7.4 Types of Valves: Gate Valve, Globe Valve, Check




| Valve, Ball Valve I

Fluid Moving Machinery

8.1 Pumps and its Characteristics

8.2 Types of Pumps: Centrifugal Pump and Positive
Displacement Pump (Reciprocating pump and Rotary 5
08 | pump) (12.5%)
8.3 Cavitation, Priming and NPSH, Characteristic curves
of Centrifugal Pump, Power required for centrifugal pump
8.4 Comparision of Fan, Blower and Compressor

Measurement of Flowing Fluid
9.1 Types of Flow meter — Variable head meter and 4
09 Variable area meter (10%)
9.2 Venturi meter and Orifice Meter
9.3 Rotameter and Pitot Tube

Flow Past Immersed Bodies

— 3
10.1 Drag and Drag Coefficient, Buoyancy Force 0
10 : — (7.5%)
10.2 Relation Between Drag Coefficient and Reynolds
Number
Sr No. Practical Title Link to Theory Syllabus
1 To determine type of flow using Reynolds Apparatus. Unit 2
2 To Study and Verify Bernoulli’s Theorem. Unit 3
3 Determine flow rate using Orifice meter. Unit 9
4 Determine flow rate using Venturi meter. Unit 9
S Determine flow rate using Pitot tube. Unit 9
6 Pump Characteristics Unit 8

Major Components/ Equipment
Sr. No. Component/Equipment
Reynolds Apparatus

Centrifugal Pump

Venturi meter

Orifice meter
Pitot tube

gl lwW(N] -




Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: 4 T: 0 P: 2

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

i 0,
Grogpr)a(c:ihczc:)ry o clirrc;lcjzzc(;)h?rreyd?tr TOt?:IrigitcheCt CRUEEY Weig/r(1)tage MEMS UL

Theory MCQ 52% 65
Theory 4 Theory Descriptive 4% 5
Theory Formulas and Derivation 12% 15
Theory Numerical 12% 15

Expected Theory % 80% . Calculated Theory % 80% 100
Practical Individual Project 0% 0
Practical Group Project 10% 50
Practical 1 Internal Practical Evaluation (IPE) 10% 50
Practical Viva 0% 0
Practical Seminar 0% 0

Expected Practical% 20% Calculated Practical % 20% 100

Overall % 100% 100% 200

Course Outcome

1 To understand the fluid mechanics, including fluid behavior, flow phenomena, and practical applications in engineering.

2 To understand fundamental fluid flow equations and principles, applying them to analyze various scenarios in engineering systems effectively.

3 To analyze compressible fluid flow, employing dimensional analysis, and mastering fluid transportation principles, facilitating their proficiency in
engineering applications.

4 To understand the basic idea about fluid moving machinery, flow measurement techniques, and the analysis of flow past immersed bodies,

facilitating their proficiency in engineering applications.

Suggested Reference Books

1 "Unit Operations of Chemical Engineering", McCabe W L, Smith J C, Harriott P, Mc Graw Hill Publication, 7th edition 2005.

2 “Unit Operation-1”, by K A Gavhane, Nirali Prakashan.

3 “Fluid Dynamics and Heat Transfer”, James G. Knudson and Donald L. Katz, Mc Graw Hill Publication

4 “Chemical Engineering” Vol. I — Fluid flow, Heat Transfer and Mass Transfer; Coulson and Richardson’s, Butterworth — Heinemann Publication, 6t
h Edition.

S ‘Fundamentals of fluid mechanics’ by G. S. Sawhney, I. K. International, 2nd Edition.

6 “Introduction to Process Engineering and Design” by B. I. Bhatt and S. B. Thakore, Mc Graw Hill Education (India) Pvt. Ltd., 2nd edition,
(2010).

List of Open Source Software/Learning website

https://nptel.ac.in/courses/112/104/112104118/

https://nptel.ac.in/courses/105/103/105103192/

https://onlinecourses.nptel.ac.in/noc19_ce28/preview

https://www.edx.org/course/advanced-fluid-mechanics-1

https://www.edx.org/course/advanced-fluid-mechanics-2?index=product&querylD=5¢90901a88c5a0014c768a98cd03f08d&position=1

OO B|W|IN| -

https://www.edx.org/course/advanced-fluid-mechanics-3

Practical Project/Hands on Project

Sr. No. Project List Linked with Unit
1 Explain the pressure effect at the different point of vessel. Unit 1
2 Determine the effect of viscosity on flow of a fluid. Unit 2
3 Discuss about the different type of flow along with their characteristics. Unit 2
4 Demonstration of Bernoulli’s theorem. Unit 3
S Determine the effect of friction on flow rate of a fluid. Unit 4
6 Models of different types of valves used in industry based on their application. Unit 7
! Explain the characteristics of centrifugal pump based on industrial application. Unit8
8 Determine how to measure the flow rate of a fluid using variable head meter. Unit 9
9 Determine how to measure the flow rate of a fluid using variable area meter. Unit 9
10 | Explain the determination of drag coefficient. Unit 10




LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING & TECHNOLOGY
Department of Chemical Engineering (708)

Bachelor of Engineering (B.E.) — Semester — 111

Course Code: 017083303 Teaching Scheme
Course Name: Chemical Engineering Mechanics Lecture | Tutorial | Practical Credit Total
) (L) (M (P) Hours
Category of Course: | Professional Core Course (PCC) 3 0 0 3 30
Prerequisite Course: | HSC Physics
Syllabus
Unit . . . : . Teaching
Topl Prerequisite Topi Ive Topi
No. opic erequisite Topic Successive Topic Hours
Introduction to Physics
1.1 Definition of Space, Time, Particle, Rigid Body,
Deformable Body
Units and Dimensions
. ) (017083401- Unit-1),
01 1.2 Force, Type of Forces ;Bhle;(r%%i%qafrﬂﬁm) of Materials Newton’s Law of 3
Viscosity(017083501-Unit- (10 %)
2)

. , Thermodynamics of Materials
1.3 Characteristics of Forces- Newton's Law (017082101- Unit-3)

1.4 System of Forces, Composition and Resolution of

Forces
e [ S |

Properties of Matter

2.1 Concept of Load, Stress and Strain Stress-strain Responzs)e (017082101- Unit-

. Ctrain M Mechanical ~ Properties of Polymer

2.2 Hook's Law, Stress-Strain Diagram (017082101- Unit-2)

- : - Mechanical  Properties of Polymer

2.3 Ductility, Brittleness and Plasticity .

_ _ _ _ (01708210_1- Unit-2) _ 4

02 2.4 Elastic Behavior of Solids, Working Stress and Factor | Stress-strain Response (017082101- Unit- (13.3 %)
of Safety 2) '

2.5 Factors Affecting Elasticity, Types of Elasticity- cteai Cinir

Young’s Modulus, Shear Modulus, Bulk Modulus , Stress-strain ReSponzs)e (017082101- Unit ---

Poisson’s Ratio-Numericals

Thermodynamics of Materials

2.6 Density and Density Measurement Devices (017082101- Unit-3)

2.7 Viscositx and Viscositx Measurement Devices
Diffraction and Polarisation
3.1 Introduction to Interference and Example, Concept of
Diffraction —Classification of diffraction, Method of

producing diffraction, Defects of optical mages- Introduction(017082101- Unit-9)
Numericals

03 3.2 Introduction to Polarization 4
3.3 Polarisation by Reflection, Polarisation by Double (13.3 %)
Refraction

3.4 Scattering of Light, Circular and Elliptical Polarisation
3.5 Optical Activity

Pyrometers(017083504-

3.6 Pyrometers: Radiation Pyrometer, Optical Pyrometers Unit-6)
Introduction to Fiber Optics
4.1 Introduction of Fiber-Optic System 3
04 4.2 Principle and Construction of Fiber Cable (10 %)
4.3 Types of Optical Fiber
4.4 Application of Optical Fiber
Ultrasound and Its Applications
5.1 Introduction to Ultrasonic Waves and Properties of
Ultrasound 3
05 5.2 Production and Detection of Ultrasound (10 %)
Indirect level measurement
5.3 Application of Ultrasound methods (017083504- Unit-
10)
Electrostatics
Electrical
6.1 Work and Energy, Conductors, Capacitors Capacitance(017083504- Electrost
06 Unit-10) atics

6.2 Laplace Equation (Basics) Laplace trar(18f107rg;3g ;llizr;ﬁ[]-?)ry functions

6.3 Electric Displacement -

| 07 | Introduction to Mechanics 2 l




7.1 Scalar and Vector Quantities (6.7 %)

7.2 ScoEe of Engineering Mechanics

Principle of Mechanics
08 8.1 Principle of Transmissibility 2
8.2 Principle of Superposition (6.7 %)

8.3 Law of Gravitation, Law of Parallelogram of Forces

Vector Mechanics with Applications

9.1 Definition and Representation of Vectors Vector and its p&?ﬁf_g')es (017081191- 3
9.2 Force Vector and Its Types (10 %)
9.3 Dot Product, Cross Product and Scalar Triple Product-

Numericals

Friction
10.1 Definition of Friction
10.2 Law of Friction 4

10 Shell Momentum Balance (13.3 %)
10.3 Coefficient of Friction, Angle of Friction, Angle of and Velocity Distribution in
Repose - Types of Friction- Numericals Laminar Flow (017083501-
Unit-3)

09

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: | 3 | T 0 | P: 0
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
ey (lely o) Elralp (lealy o sﬂgﬂt Categor % Weightage Marks Weightage
Practical) Practical) Credit J& gory o Vveightag ghtag
Credit
Theory MCQ 40% 40
Theory 3 Theory Descriptive 30% 30
Theory Formulas and Derivation 0% 0
Theory Numerical 30% 30
Expected Theory % 100% 3 Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
(I)—:/;( PREET [FrEnes 0% Calculated Practical % 0% 0
Overall % 100% 100% 100

Course Outcome

1 Gain comprehensive knowledge of fundamental physics principles including forces, properties of matter, elasticity, and viscosity, with practical
applications in engineering contexts.
2 Able to acquire a thorough comprehension of diffraction, polarization, light scattering, optical activity, and fiber optics, along with their practical
engineering applications.
3 To understand concepts of interference, ultrasound waves, electrostatics principles, and mechanics concepts, with practical applications in
engineering.
4 To understand concepts of mechanics principles, vector mechanics, and friction concepts, with proficiency in numerical analysis techniques for
engineering applications.

Suggested Reference Books
1 University Physics Volume 1 by, Samuel j. Ling, Jeff Sanny, William Moebs.
2 General Physics I: Classical Mechanics by David G. Simpson &Larry L. Simpson
3 Engineering Physics by Dattu R Joshi, McGraw hill Publications
4 Engineering Physics by Shatendra Sharma &Jyotsan Sharma, Pearson Publication
5 Engineering Mechanics by R S Khurmi
6 Engineering Mechanics statics by R. C. Hibbeler, McMillan Publication.
7 | Physics by Dr TV S Arun Murthy, Dr M N Avadhanulu& J J Chaudhary
8 Engineering Physics by R K Kar.
9 Engineering Physics by G Vijaykumari
10 | University Physics, 13" edition by Hugh D. Young, Roger A. Freedman

List of Open Source Software/Learning website

1 https://nptel.ac.in/courses/112/106/112106286/

2 https://nptel.ac.in/courses/122/107/122107035/



https://nptel.ac.in/courses/115/104/115104094/

https://www.coursera.org/learn/engineering-mechanics-statics

https://www.coursera.org/learn/mechanics-particles-planets

https://www.edx.org/course/introductory-physics-part-1-mechanics-and-waves

~N|f o o B~ W

www.iitg.ernet.in/rkbc/me101/mel101.htm




LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING AND TECHNOLOGY
Department of Chemical Engineering (708)

Bachelor of Engineering (B.E.) - Semester — 111

Course Code: 017083304 Teaching Scheme
) ) . Lecture | Tutorial | Practical . Total
Course Name: Unit Processes and Chemical Technology L) T P) Credit Hours
Category of Course: | Professional Core Course (PCC)
— : - 4 0 0 40
Prerequisite Course: | Basic Knowledge of Chemistry
Syllabus
Unit . . . : . | Teaching
Topic Prerequisite Topic | Successive Topic
No. P g P P Hours
Chemical Processing and Work of Chemical Engineering
1.1 Basic Chemical Data , Globally and Indian Chemical Industry 2
01 Continuous Contact (5 %)
1.2 Batch and Continuous Processing, Flowcharts in unit operation Equipment
(017083402-Unit 5.8)
Water
2.1 Water Treatment for Industrial and Domestic Use Industrial water .
pollution management
02 2.2 Hardness of Water (017083404-Unit - 6) (10 %)
2.3 Demineralization, Deionization and Desalination by Reverse osmosis, Water Technology lon exchange
lon exchange and electro-dialxsis (017081201- Unit-5) (017083503-Unit-9)
Sulphur and Sulphuric Acid
03 3.1 Mining and Manufacturing of Sulphur 4
3.2 Manufacture of Sulphuric Acid by DCDA Process (10 %)
3.3 Major Engineering Problems
Fertilizer Industry
4.1 Introduction to Fertilizer Industries
4.2 NPK Fertilizer
Principles and Mechanisms
04 of Organic Reactions-I 6
(017081101 - Unit 3), (15 %)

05

4.3 Manufacturing Process of Ammonia, Urea , and Nitric Acid

Introduction to various
organic Processes
(017081101 - Unit 9)

Chlor-alkali Industry

4.4 Ma'!or Engineering Problems

5.1 Manufacturing of Caustic Soda and Chlorine by Membrane Cell,
Mercury and Diaphragm Cell Process

Dye Industry

5.2 Manufacturing of Sodium carbonate

6.1 Classification of Dye According to its Constitution and Application

Stereochemistry
(017081101 - Unit 2)

6.2 Various Dyes Such as Azo Dyes, Indigo dye etc

6.3 Various Dye Intermediates and its Manufacturing Based on Unit
Processes

6.4 Manufacturing Processes of Chrome Blue Black, H-Acid, Nitrobenzene,
Aniline etc

Sugar, Paints and Pigments

7.1 Manufacturing of Sugar , Paints

Engineering Materials
(017082101 - Unit 1)

Application of
Crystallization
(017083402-Unit 10.5)

7.2 Different Types of Pigments Such as White, Blue, Red, Yellow, Green
etc

7.3 Varnishes, Industrial Coatings, Polishes etc

Fermentation Industry

Applications of

08 8.1 Industrial Alcohol, Absolute Alcohol Distillation 4
(017083503-Unit 10.1) (10 %)
8.2 Beers, Wines, and Liquors
8.3 Manufacturing of Butyl Alcohol and Citric Acid by Fermentation
Cement Industry
9.1 Cement and its Types
. . Processing of Materials 4
9.2 Settling and Hardening of Cement .
09 g g (017082101-Unit 10) (10 %)
Dry versus Wet
9.3 Cement Manufacturing by Wet and Dry Process Grinding

(017083502-Unit-3.4)

4
(10 %)

6
(15 %)

4
(10 %)




Pulp and Paper Industry

10.1 Pulp Manufacturing by Kraft Process

10

10.2 Difference Between Sulphate and Sulphite Process

(5 %)

10.3 Manufacturing of Paper

Proposed Theory + Practical Evaluation Scheme by Academicians

(% Weightage Category Wise and it’s Marks Distribution)

L.

4

T.

0

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.

Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

Group (Theory or L (UTEE el S'Eg’gg::t Categor % Weightage Marks Weightage
Practical) Practical) Credit Crejdit gory ghtag ghtag
Theory MCQ 100% 100
Theory 4 Theory Descriptive 0%
Theory Formulas and Derivation 0%
Theory Numerical 0% 0
Expected Theory % 100% 4 Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 0% Calculated Practical % 0% 0
Overall % 100% 100% 100
Course Outcome
Upon completion of the course students will be able to
1 Understand the basic principles and concepts of chemical engineering processes and understand the importance of water treatment and sulfuric

acid in various industries and its role in chemical manufacturing processes.

2 Gain knowledge about the fertilizer industry and understand the chemical reactions, equipment, and operating conditions involved in ammonia,
urea, and nitric acid, sodium carbonate production and caustic soda.

3 To equip knowledge about different dyes and their manufacturing process, along with sugar, paints and pigments production.

4 Understand production of alcohol, cement, pulp and paper and to understand their importance in chemical manufacturing process.

Suggested Reference Books

1

“Outlines of Chemical Technology” (Edited and Revised by M. Gopala Rao and M. Sittig) by Dryden, C. E., 3rd Edition (1997) East West Press. Pvt.
Ltd, New Delhi.

Shreve’s Chemical Process Industries”, 5th Edition, McGraw Hill (1984).

“Industrial Chemistry (Including Chemical Engineering)” B K. Sharma, Krishna Publishing House.

Encyclopedia of Industrial Chemistry, Ullmann, VCH, 1996.

Indian Specialty Chemicals Industry Biggest Beneficiary of The Global Paradigm Shift by FICCI, Sep 29, 2020

Fundamentals of Environmental Chemistry , Manahan, Stanley E. , Second edition, Lewis publisher

N[OOI~ W(N

Water Encyclopedia, Domestic, Municipal, and Industrial Water Supply and Waste Disposal (Volume 1) , A John Wiley & Sons, Inc., Publication

List of Open Source Software/Learning Website

1

https://nptel.ac.in/courses/103/107/103107081/

2

https://www.edx.org/course/drinking-water-treatment-2




LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING & TECHNOLOGY

Department of Chemical Engineering (708)
Bachelor of Engineering (B.E.) — Semester — IV

Course Code: 017083401 Teaching Scheme
) . . Lecture | Tutorial | Practical . Total
Course Name: Material & Energy Balance Computations (L) &) ) Credit Hours
Category of Course: | Professional Core Course (PCC)
- 4 1 0 5 50
Prerequisite Course: | ----
Syllabus
Unit . . . : . Teaching
Topic Prerequisite Topic Successive Topic
No. P 9 P P Hours
Units and Dimensions
1.1 Dimensions and Systems of Units 4
01 | 1.2 Fundamental and Derived Units (8%0)
1.3-Dimensional Consistency and Dimensional Equations
1.4 Conversions of Units and its Significance
Basic Chemical Calculations 4
2.1 Mole, Atomic Mass, and Molar Mass (8%)
02 2.2 Equivalent Mass

2.3 Solids
2.4 Liquids and

Important Physical Properties

Vapour-Liquid Equilibrium: Raoult’s Law
— . ; (017083301-Unit-2.5)
3.1 Solutions: Vapour pressure using Raoult's law Raoul’s Law and Ideal Solution 4
03 (017083301-Unit-7.2) (8%0)
3.2 Gases: Ideal Gas Law and VVander Waals Equations of
State

Gas Mixtures, Gas-Liquid Mixtures using

3.3 Gas Mixtures, Gas-Liquid Mixtures using Henry’s Law Henrv’s Law (i017083301-Unit-7.3)

Material Balances Without Chemical Reaction

Mass and energy balances
for steady state and unsteady
state reactors (017083601-
Unit-3.1) 6
04 4.2 Methods of Solving Material Balance (12%)

4.1 Classification of Material Balance Problems

4.3 Solving Material Balance Problems without Chemical
Reactions in Mixing/Blending, Drying

4.4 Solving material balance problems without Chemical
Reactions in Evaporation and crystallization

Stoichiometry and Unit Operations

5.1 Solving material balance problems without Chemical Simple Distillation

Reactions of Unit Operation: Distillation (017083503-Unit-1.4)

5.2 Solving material balance problems without Chemical

Reactions of Unit Operation: Extraction and Leaching 8

05 Material Balance and (16%0)

5.3 Solving material balance problems without Chemical Liquid-Gas Ratio for

Reactions of Unit Operation: Absorption and Stripping Absorption and Stripping
(017083402-Unit-5.4)

5.4 Material balance with and without recycle; Bypass and

Purge streams

Material Balances Involving Chemical Reactions

6.1 Equations for Chemical Reactions

6.2 Definitions of Terms: Limiting and Excess Reactants, 7

06 Percentage Conversion, Selectivity, Yield (14%)

6.3 Generalized Approach for Solving Material Balance
Problems Involving Chemical Reactions

6.4 Recycling & Bypassing Operations with Chemical

Reactions
Energy Balance 5
07 7.1 Heat Capacity (10%0)

7.2 Sensible Heat Changes in Gases at Constant Pressure




7.3 Sensible Heat Changes in Liquids and Solids

7.4 Heat Capacity of Gaseous and Liquid Mixtures

7.5. Latent Heats Calculations: Watson Equation, Riedel
Equation

7.6 Enthalﬁi Chanﬁes for Eure substances

Enthalpy Changes Accompanying Chemical Reactions

8.1 Standard Heat of Formation and Standard Heat of 3

Combustion o
08 8.2 Standard Heat of Reaction (6%)

8.3 Effect of Temperature on Heat of Reaction & Heat of reaction

formation ((017083601-Unit-4.1)

Introduction to Fuels
9.1 Classification of Fuels o

09 9.2 Calorific Values of Fuels (4%6)

9.3 Calorific Values calculations

Combustion
. : 7
10 10.1 Air requirement and Flue gases (149%)
10.2 Theoretical Oxygen and Excess Oxygen Requirement
10.3 Theoretical Air and Excess Air Requirement
Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 4 T: 1 P: 0
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Sl (el o) Elralp (rlcaly o SIngzzt Categor % Weightage Marks Weightage
Practical) Practical) Credit J& gory ghtag ghtag
Credit
Theory MCQ 20% 20
Theory . Theory Descriptive 00% 00
Theory Formulas and Derivation 00% 00
Theory Numerical 80% 80
Expected Theory % 100% . Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
(I,:;;( PR [PECTEE 0% Calculated Practical % 0% 0
Overall % 100% 100% 100

Course Outcome

Upon completion of the course students will be able to

1 To identify different unit systems and dimensions through conversion. They will also learn essential chemical calculations like stoichiometry and
molarity, as well as an understanding of important physical properties like density, viscosity, and solubility for practical application and
experimental interpretation.

2 Develop a thorough understanding of material balances, enabling them to analyze and solve problems related to mass conservation in various
processes, including non-reactive systems.

3 Integrate material balances with energy balances to analyze and design chemical processes effectively, ensuring both mass and energy conservation,
and optimizing process efficiency and sustainability.

4 To evaluate fuel quality and to device requirement of gases in combustion.

Suggested Reference Books

1 “Stoichiometry,” B.l. Bhatt, S B Thakore, McGraw Hill Publishing Company Limited, 5th edition,2010

2 “Basic Principles & Calculations in Chemical Engineering,” David M. Himmelblau, James B. Riggs, PHI Learning Pvt. Ltd, 7th edition, 2006.

3 “Elementary Principles of Chemical Processes,” Richard M. Felder, Ronald W. Rousseau, Wiley, 3rd edition, 2004.

4 “Chemical Process Principles Part-I: Material and Energy Balances,” O.A. Hougen, K.M. Watson, R.A. Ragatz, CBS Publishers New Delhi, 2nd
edition, 2004.

5 “Stoichiometry and Process Calculations,” K.V. Narayanan, B. Lakshmikutty, Prentice-Hall of India Pvt. Ltd., 2006.

6 “Industrial Stoichiometry: Chemical Calculations of Manufacturing Processes,” H.C. Lewis, W.K. Lewis, A.H. Radasch, McGraw-Hill, 2nd edition,
1954.

List of Open-Source Software/Learning Website




https://nptel.ac.in

https://www.coursera.org




LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Chemical Engineering (708)
Bachelor of Engineering (B.E.) - Semester — IV

Course Code: 017083402 Teaching Scheme
Course Name: Mass Transfer -1 Lecture Tutorial Practical . Total
: _ L () P) Credit | Hours
Category of Course: Professional Core Course (PCC)
Prerequisite Course: Thermodynamics |1 5 0 2 6 50
Syllabus
Unit . . . : . Teachin
NoO Topic Prerequisite Topic | Successive Topic Hoursg
Introduction of Mass Transfer
1.1 Classification of Mass Transfer Operation 5
01 1.2 Choice of Separation Method (10%0)
1.3 Methods of Conducting Mass Transfer Operations
1.4 Design Principles
Molecular Diffusion in Fluids
2.1 Definition of Molecular and Eddy Diffusion Introduction to Mass
2.2 Fick’s First Law Transport _
2.3 Concept of N and J Flux (017083501-Unit 8),
Mass and Molar
e o : : . Transport b
2.4 Steady State Molecular Diffusion in Fluids at Rest and in Laminar Flow Conv%ctior?/ 6
0]
02 (017083501-Unit 10) (12.5%)
Diffusion Through
2.5 Concept of Effective Diffusivity, Diffusivity of Gases Stagnant Gas Film
(017083501-Unit 9.2)
2.6 Diffusivity of Liquids Heterogeneous Non-
e i . Catalytic Systems
2.7 Diffusivity in Solids, Knudsen Diffusivity (017083601 Unit 6)
Mass Transfer Coefficients 4

03 3.1 Mass Transfer in Laminar and Turbulent Regions (7.5%)
3.2 F and K Type Mass Transfer Coefficients '
3.3 Film, Penetration and Surface Renewal Theories

Inter Phase Mass Transfer
4.1 Concept of Equilibrium Concept of Vapor-
Liquid Equilibria
(017083503- Unit 2.1)
Equilibrium concept
(017083701- Unit 2.7)
4.3 Two Resistance Theory 5
04 | 4.4 Local Overall Mass Transfer Coefficient (10%)
Concentration
dependent term of rate
equation
4.5 Controlling Mass Transfer Resistances (017083601 Unit 1.3),
Heterogeneous Non-
Catalytic Systems
(017083601 Unit 6)

4.2 Diffusion Between Phases

Gas Absorption
5.1 Equilibrium Solubility of Gases in Liquids

Ideal Solutions

5.2 Ideal and Non-Ideal Solution (017083503- Unit 3.1)

5.3 Choice of Solvent for Absorption

Mass and energy
balances for steady
5.4 Material Balance and Liquid-Gas Ratio for Absorption and Stripping state and unsteady
state reactor

(017083601 Unit 3.1) 6

(12.5%)

05 5.5 Counter Current Multi Stage Operation (Isothermal)

5.6 Absorption Factor
5.7 Concept of Ideal Stage

Batch and Continuous
5.8 Continuous Contact Equipments Processing
(017083304 Unit 1.2)

5.9 Overall Coefficient and Transfer Units
5.10 Concept of HETP and HTU
5.11 NTU and J, Factor

5.12 Industrial Absorbents




Gas Dispersed Equipment for Gas Liquid Operations
6.1 Sparged Vessels

6.2 Mechanically Agitated Vessels 5
06 6.3 Tray Tower (10%)

6.4 Tray Tower Internals Simple Distillation

6.5 Different Types of Trays (017083503- Unit 1.4)

6.6 Flooding, Loading, Coning, Weeping and Dumping in Tray Tower

Liquid Dispersed Equipment for Gas Liquid Operations
7.1 Venturi Scrubber
7.2 Wetted Wall Towers

7.3 Spray Towers 4
o7 Packed bed catalytic (7.5%)
reactors
7.4 Packed Towers (017083701- Unit
10.1)

7.5 Different Types of Packings and their Selection Criteria

7.6 Trax Tower Vs. Packed Tower
Liquid-Liquid Extraction
8.1 Ternary Liquid- Liquid Equilibrium
8.2 System of Three Liquids-One Pair Partially Soluble
8.3 System of Two Partially Soluble Liguids-One Solid

08 8.4 Multi-Component System (105%)

8.5 Single Stage and Multistage Extraction Models in Mass-

8.6 Co-Current and Cross Current Extraction Transfer Operations

8.7 Continuous Counter Current Multistage Extraction with and Without Reflux (017083701- Unit 3)

8.8 Single Stage and Multistage Eguiement — overview

Leaching

9.1 Steady State and Unsteady State Leaching Operations

9.2 Single Stage Leaching 5
09 9.3 Multistage Cross Current and Counter Current Leaching (10%)

9.4 Rate of Leaching
9.5 Application of Leaching

9.6 Leaching Eguiement — Bollman extractor, Rotocel extractor
Crystallization
10.1 Supersaturation
10.2 Nucleation
10.3 Principle of Crystallization

10 10.4 Crystallization Rate o
Manufacturing of (10%)
10.5 Application of Crystallization sugar (017083304-
Unit 7.1)
10.6 Crystallization Equipment — vaccum crystallizer, Draft tube-baffle
crystallizer
Link to Theory
Sr. No. Practical Title Syllabus
1 Vapour - Gas diffusivity using Stefan tube:-To determine the diffusivity of Acetone vapour (A) in stagnant air Unit 2
(B).
2 Wetted Wall Column: To study the rate and phenomena of diffusion into gas flowing through pipe and also Unit 3
verify the Sherwood and Gilliland correlation
3 Liquid-Liquid Extraction: To determine the percentage recovery of acetic acid using water as a solvent for Uni
. nit 8
three stage of batch extraction.
4 Leaching: - To study the effects of quantity of solvent used and time of contact between solid and liquid phase Unit 9
for cross current leaching operation
5 Crystallization: - To calculate the percentage yield of crystal obtained with and without seeding of the soluble Unit 10
in its super saturation solution.

Major Components/ Equipment

Sr. No. Component/Equipment

Wetted Wall Column

Packed Bed

Three neck flasks

Crystallizer

Condenser

Liquid- Liquid Extraction Column

Magnetic Stirrer with heating plate

Heating bath Oil and Water

O[N] WIDN|F

Weight Balance machine




Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it is Marks Distribution)

L: 3) T: 0 P: 2

Note: |

n Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.

Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

Group (Theory .
Gm;?af;?g;; yor or Practical) ngégﬁjea Category % Weightage Marks Weightage
Credit
Theory MCQ 33% 40
Theory . Theory Descriptive 17% 20
Theory Formulas and Derivation 8% 10
Theory Numerical 25% 30
Expected Theory % 83% 5 Calculated Theory % 83% 100
Practical Individual Project 0% 0
Practical Group Project 9% 50
Practical 1 Internal Practical Evaluation (IPE) 4% 25
Practical Viva 4% 25
Practical Seminar 0% 0
Expected Practical % 17% Calculated Practical % 17% 100
Overall % 100% 100% 200

Course Outcome

Upon completion of the course students will be able to

1 Develop a foundational understanding of mass transfer mechanisms and molecular diffusion in fluids, including Fick's law of diffusion and the
concepts of concentration gradients and flux.

2 Develop a thorough understanding of mass transfer coefficients and the factors influencing interphase mass transfer in gas-liquid systems, including
surface area, concentration gradients, and fluid properties.

3 Apply their knowledge of gas dispersed equipment, liquid dispersed equipment, and liquid-liquid extraction to solve engineering problems,
including separation and purification processes in industries such as petrochemicals, pharmaceuticals, and environmental engineering.

4 Develop a comprehensive understanding of leaching and crystallization processes, including principles of mass transfer, kinetics, and

thermodynamics governing these operations.

Suggested Reference Books

1 Mass transfer operation by R.E. Treybal, McGraw-Hill international, 3rd edition

2 Principles of mass transfer and separation processes by B.K. Dutta, Eastern Economy Edition.

3 Principles and fundamentals of mass transfer operation-I, Volume-I, by Kiran D Patil, Nirali Prakashans

4 Unit Operations of Chemical Engg. By W.L. McCabe, J.C. Smith and Harriott, McGraw-Hill international, 6 edition
5 Chemical Engineering, Volume-2, by Coulson and Richardson, 4"edition

List of Open-Source Software/Learning Website

1 https://nptel.ac.in/courses/103/103/103103154/
2 https://nptel.ac.in/courses/103/103/103103145/
3 https://nptel.ac.in/courses/103/103/103103035/

Practical Project/Hands on Project

Sr. No. Project List Linked with Unit
1 Entrapment of Particulate matter of the cigarette with the help of Whatman filter paper. Unit 1
2 Gasoline vapor diffusion in atmosphere with respect to Temperature as varying parameter. Unit 2
3 Compare Analytically One Component Diffusion and EMCD Unit 2
4 Calculate Overall Mass Transfer Coefficient and Compare it With Individual MTC Analytically for Film Theory Unit 3
5 Derive Reynolds’s Analogy Unit 3
6 Derive Fractional Offered by Gas and Liquid Phase Unit 4
7 Explain HTU and NTU Graphically for Absorption Without and With Reaction Unit 5
8 Calculate Analytically Effect of L/V Ratio on % Solute Removal in Absorption Unit 5
9 Compare Bubble Cap, Sieve, Valve Tray Unit 6
10 Compare Different Types of Packing Materials Unit 7
11 Study Effect of Temperature on L-L Extraction Unit 8
12 Temperature effect on Liquid-Liquid phase and Aniline point explanation. Unit 8
13 Leaching of Salts from Soil into the Solvent (Water). Unit 9
14 Crystallization with respect to Temperature as varying parameter. Unit 10
15 Calculate Yield of Crystals of Given Salt Using Duhring’s Plot Unit 10
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1.2 Three Modes of Heat Transfer

Shell Energy Balance and
Temperature Distribution in
Solids (017083501-Unit-6)

1.3 General Laws of Heat Transfer
Conduction

2.1 Fourier’s Law

2.2 Concept of Thermal Conductivity

Temperature and Pressure

Dependence of Thermal
Conductivity (017083501-
Unit-5.2)

Fourier’s Law
(017083501-Unit-5.3)

2.3 Heat Transfer Through plane wall, Composite Wall and
Cylinder

Heat Conduction Through
Composite Wall
(017083501-Unit-6.5)
Temperature Distribution in
Two Concentric Cylinders
(017083501-Unit-6.4)

2.4 Heat Transfer Through Sphere

2.5 Different Types of Insulating Materials

Convection

2.6 OEtimum Thickness of Insulation

3.1 Mechanism of Convection

3.2 Convective Heat Transfer Coefficient

3.3 Types of Convection — natural convection and forced
convection

3.4 Dimensionless Numbers Used in Heat Transfer and
Their Significance

Natural Convection

4.1 Dimensional Analysis

Dimensional
(017083302 — Unit-6.1)

Analysis and similarities

4.2 Natural Convection from Vertical and Horizontal
Surfaces Under Laminar and Turbulent Conditions for
Plates

1st Law of Thermodynamics (017082201-

Unit-4)

4.3 Natural Convection from Vertical and Horizontal
Surfaces Under Laminar and Turbulent Conditions for
Cylinders

Forced Convection

Convective Heat Transfer
(017083501-Unit-7)

5.1 Methods for Estimation of Convection Heat Transfer
Coefficient

5.2 Analogy Between Momentum and Heat Transfer

5.3 Reynold’s Analogy

5.4 Prandtl Analogy

5.5 Colburn Equation
Radiation

Convective Heat Transfer
(017083501-Unit-7)

6.1 Concept of Radiation

Introduction to Atomic and Molecular

Structure (017081101-Unit-1)

Introduction to Chemical bonding

(017081201-Unit-1)

6.2 Stefan Boltzmann’s law, Kirchhoff’s law

6.3 Wien’s law, Plank's law

6.4 Black body, Gray body. Transmissivity, Absorptivity,
Reflectivity, Emissivity of black bodies and gray bodies

6.5 Concept of Black body

6.6 Radiation Transfer Between Surfaces

6.7 Radiation Shields and View factor

Course Code: 017083403 Teaching Scheme
. Lecture | Tutorial | Practical . Total

Course Name: Heat Transfer (L) &) P) Credit Hours
Category of Course: | Professional Core Course (PCC)

— - . 5 0 2 6 50
Prerequisite Course: | Thermodynamics

Syllabus
Unit . . . : . Teaching
Topic Prerequisite Topic Successive Topic

No. P 9 P P Hours

Introduction to Three Modes of Heat Transfer

. Zeroth Law of  Thermodynamics | Introduction to  Energy
1.1 Introduction to Heat Transfer (017082201-Unit-3) Transport (017083501-Unit- |
01 5) (6%)

(10%)

5
(10%)

(8%0)

(8%)

(10%)




Heat Transfer with Phase Change
7.1 Boiling of Liquid 5
7.2 Pool Boiling Curve
07 . 10%
7.3 Condensation of VVapor (10%)
7.4 Film wise and Dropwise Condensation
7.5 LMTD and Overall Heat Transfer Coefficient
Evaporation
8.1 Principle of Evaporation
8.2 Performance of Tubular Evaporator — capacity and
economy of an evaporator 7
08 8.3 Bmlmg Point Elevation (14%)
8.4 Duhring’s Rule
8.5 Types of Evaporators — natural and forced circulation
evaporator
8.6 Multiple Effect Evaporation
8.7 Vapor recompression, Thermal Recompression and
Mechanical Recompression
Heat Exchange Equipment
9.1 Classification of Heat Exchange Equipment 6
: . Counter current Cooling of 0
09 9.2 Flow Arrangement in a Heat Exchange Equipment Tanks (017083701-Unit-4.1) (12%)
9.3 Individual and Overall Heat Transfer Coefficient
9.4 LMTD Correction Factor
Types of Heat Exchanger
10.1 Shell and Tube Heat Exchanger
10.2 Double Pipe Heat Exchanger 6
10 10.3 Fouling Factor (12%)
10.4 Extended Surface Heat Exchangers, plate type heat Temperature Distribution in
exchangers, U-tube heat exchanger a Transverse Cooling fin of
. - . . Triangular  Cross-Section
10.5 Fin Efficiency and Fin Effectiveness (017083701-Unit-4.2)
Sr No. Practical Title Link to Theory Syllabus
1 To determine the thermal conductivity of a given Insulating powder. Unit 2
2 To determine the thermal conductivity of metal rod. Unit 2
3 To determine the thermal conductivity of lagging material, by heater input to be heat flow rate through the pipe. Unit 2
4 To determine heat transfer co-efficient by natural convection. Unit 4
5 To determine heat transfer co-efficient by forced convection. Unit 5
6 To determine the emissivity of a given body. Unit 6
7 To determine Stephan Boltzmann constant experimentally. Unit 6
8 To determine the overall heat transfer co-efficient of shell and tube type heat exchangers. Unit 9
9 To determine parallel and counter flow of heat exchanger with respect to heat transfer co-efficient. Unit 9
10 To determine effects of Fin in heat transfer equipment. Unit 10

Major Components/ Equipment

Sr. No. Component/Equipment

Thermal Conductivity Tester

Emissivity Measuring Instrument

shell and tube type heat exchangers

1
2
3
4

plate type heat exchanger




Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: 3) T: 0 P: 2

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

Group (Theory .
Clraue (Theory or or Practical) etz Supject Category % Weightage Marks Weightage
Practical) . Credit
Credit
Theory MCQ 42% 50
Theory 5 Theory Descriptive 12% 15
Theory Formulas and Derivation 12% 15
Theory Numerical 17% 20
Expected Theory % 83% 6 Calculated Theory % 83% 100
Practical Individual Project 0% 0
Practical Group Project 7% 40
Practical 1 Internal Practical Evaluation (IPE) 10% 60
Practical Viva 0%
Practical Seminar 0% 0
Expected Practical % 17% Calculated Practical % 17% 100
Overall % 100% 100% 200
Course Outcome
1 To understand and apply principles of heat transfer, including Fourier’s law, convection mechanisms, and insulation optimization, to analyze and
solve practical engineering problems.
2 To analyze natural and forced convection phenomena and understand principles of radiation including laws, properties of surfaces, and transfer
between surfaces,
3 To Understand and apply principles of heat transfer during phase change phenomena, including boiling, condensation, and evaporation, for efficient
design and operation of heat exchangers and evaporator systems in various industrial processes.
4 To understand the principles and applications of diverse heat exchange equipment and flow arrangements to optimize heat transfer efficiency in

industrial processes.

Suggested Reference Books

1 “Unit Operations of Chemical Engineering”, McCabe W L, Smith J C, Harriott P, McGraw Hill, 7th Ed. 2005.

“Unit Operation — I”, K A Gavhane, Nirali Prakashan.

“Heat Transfer”, J. P. Holman, McGraw Hill, Ninth Edition.

"Process Heat Transfer”, D. Q. Kern, McGraw Hill.

OB (wWwIN

"Heat Transmission", W. H. McAdams, McGraw Hill, 3rd Edition.

List of Open Source Software/Learning website

1 | https://onlinecourses.nptel.ac.in/noc20_ch12/preview

Practical Project/Hands on Project

Sr. No. Project List Linked with Unit
1 Desalination with the help of Solar radiation. Unit 1
2 Hot fluid and cold fluid interaction in beaker, to understand the concept of density and convective flow. Unit 1
3 Finding of temperature gradient in Iron rod with variation in burner flame. Unit 2
4 Finding of Reynolds number for Hot and cold fluid with respect to each laminar and turbulent flow. Unit 3
5 Greenhouse effect in two glass boxes, where one glass box consisting black coated surface. Unit 4
6 Compare various Analogy used in heat transfer Unit 5
! Creation of cyclone effect in glass box with controlled environment. (Forced convection) Unit 5
8 Thermal emission of body with respect to color in enclosed environment. Unit 6
9 Compare Film wise and Dropwise Condensation Unit 7
10 Desalination of water with the help of solar radiation. Include various salt concentrations for same environment. Unit 8
11 Unit 10

Design fin-type structure on metallic glass, find out temperature difference after addition of fin.
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Course Code: 017083404 Teaching Scheme
] . Lecture | Tutorial | Practical . Total
Course Name: Pollution Control, Safety and Health Management (L) T P) Credit Hours
Category of Course: | Professional Core Course (PCC)
— . . 4 0 0 4 40
Prerequ|s|te Course: Environmental Science
Syllabus
Unit : . . : . Teaching
Topli Prerequisite Topi Ive Topl
No. opic erequisite Topic Successive Topic Hours
Introduction
1.1 Concept of environment, biosphere and ecology
1.2 Various natural cycles in environment and ecology; 3
01 Hydrological cycle, Carbon cycle, Nitrogen cycle, Phosphorus (7.5%)

02

03

04

05

06

07

08

cycle & Sulfur cycle

1.3 Effect of human activities on environment and ecology

Environmental Pollution

2.1 Air, Water & Soil pollution by Coal mining, Fossil fuel,
Nuclear energy, Chemical pollution and marine pollution

2.2 environmental pollution in chemical and allied industries

2.3 Sources and causes of environmental pollution, effect of

Air pollution

Eollution on environment

3
(7.5%)

3.1 Classification and properties of air pollutants; PM, SOy,
NOx, CO & HC

3.2 Emission sources

3.3 Behavior and fate of air pollutants with special reference to
chemical reactions in atmosphere

3.4 Reactions at the earth’s surface, photochemical smog etc.,
air pollution meteorology (generation, transportation and
dispersion of air pollutants)

3.5 Effects of Air pollution; on human health, on vegetation
and on materials

Equipment for Pollution Control and Particulate control

4
(10%)

4.1 Selection, design and performance analysis; cyclone
separator (design & performance), fabric filters (Working
&Construction), gravity settling chambers (design &
performance), ESPs (Working &Construction), wet scrubbers
(Working &Construction)

4.2 Control of gaseous emissions Stack sampling;

4.3 Analysis of air pollutants; SO, NO, CO, Oxidants, Oz, HC
& PM

Water pollution

5
(12.5%)

5.1 Sources and classification of water pollutants

5.2 Physico-chemical characterization of wastewater

Industrial water pollution management

5.3 Water gualitz standards

3
(7.5%)

6.1 Introduction of Wastewater treatment processes

6.2 Primary treatment processes; Pretreatment, Sedimentation,
Flotation

6.3 Secondary treatment processes; Aerobic Biological
Treatment, Activated Sludge Process & Trickling Filter

6.4 Advanced wastewater treatment processes; Removal of
suspended solids, Removal of dissolved Solids, Nitrogen
Removal, Phosphorus removal & Chemical oxidation

6.5 Design of sedimentation tanks and biological treatment

Solid waste management

EI‘OCGSSES

4
(10%)

7.1 Sources and classification,

7.2 Public health aspects, methods of collection

7.3 Potential methods of disposal: sanitary landfill, incineration,

Introduction to Material Safety Data Sheet (MSDS)

comeosting, recoverz and reczcling.

3
(7.5%)

8.1 Sources of exposure, exposure evaluation, exposure-hazard
control

8.2 Fire and explosion: types of fire, detonation and
deflagration, UVCE and BLEVE

6
(15%0)
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8.3 Regulatory bodies and regulations; Safety by design-sizing
of specific devices such as, safety release valves, vents, flare
systems

8.4 Instrumentation for safety - specific devices such as alarms,
interlocks, shutdown systems

8.5 Hazard Identification Checklist procedure, Preliminary
hazard analysis, What if analysis, Failure mode effect analysis,
Hazard and operability (HAZOP) studies

8.6 Hazard analysis techniques: Fault tree analysis, Event tree
analysis, General outline of DOW index

Industrial Rules and Regulations

9.1 Rules, regulations, laws etc. regarding environmental protection,
pollution prevention and control, waste disposal etc.

9.2 Standards and legislation EIA, EIS and EMP 6
9.3 Air and water pollution management through waste (15%)
minimization.

9.4 Industrial air pollution management, Role of government,
semi/quasi govt. and voluntary organizations. Industries
Factory act, concept of energy audit, environment Audit.

Remedies to overcome current environmental scenario
10.1 Concept of Cleaner Production(CP)
10.2 End of Pipe Solution, Good House Keeping checklist 3
10.3 CP Methodology, Barriers and Drivers in cleaner

. e ) (7.5%)
production, Principles of sustainable developments
10.4 List of Principles of green chemistry
10.5 atom economy, waste prevention and minimization of
waste generation

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: | 4 | T 0 | P: 0

Note

. In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.

Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

Group (Theory or Group (Theory or STg’gaI C % Weiah Marks Weiah
Practical) Practical) Credit Cl:Jr ejgictt ategory o Weightage arks Weightage
Theory MCQ 100% 100
Theory 4 Theory Descriptive 0% 0
Theory Formulas and Derivation 0% 0
Theory Numerical 0% 0
Expected Theory % 100% 4 Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 0% Calculated Practical % 0% 0
Overall % 100% 100% 100

Course Outcome

Upon completion of course, student will be able to

1 | Understand environmental concepts, natural cycles, pollution sources, and their impacts on ecosystems and human well-being and to understand
different types of pollution caused by human activities.

2 | Develop knowledge about various air pollution control devices. Also, classify common water pollutants and understand their sources and effects along
with wastewater treatment processes.

3 | Understand the sources and classification of hazardous materials, and their potential impacts on health and environment and to identify major process
and health hazards and apply hazard analysis techniques for risk assessment.

4 | To acquire knowledge about the various environmental and safety standards and legislations and to understand remedies for environmental pollution.

Suggested Reference Books

1 Environmental Pollution Control Engineering, C.S.Rao, New Age International Publishers, New Delhi.

2 | Safety and Hazard Management in Chemical Industries, Prof. M. N. Vyas, Atlantic Publishers & Distributers (P) LTD

3 | Chemical Process Safety Fundamentals with Applications, Daniel A. Crowl/Joseph F. Lowar.

4 | Wastewater Engineering: Treatment & Reuse, Metcalf and Eddy, McGraw Hill Publication.

5 | Pollution control in process industries, S P Mahajan, Tata McGraw Hill Publishing Company, New Delhi

6 | Safety and Accident Management in the Chemical Process Industries Ed, H. Heinmann, M. Dekker Instrumental Methods of Analysis, B. K. Sharma,
Goel Publishing house.

7 | Loss Prevention in Process Industries, Frank P Lees, Volume 1,2 & 3.

List of Open Source Software/Learning website

1 https://nptel.ac.in/courses/103/107/103107084/

2 https://nptel.ac.in/courses/110/105/110105094/

3 https://cpcb.nic.in/env-protection-act/

4 https://cpcb.nic.in/7thEditionPollutionControlLawSeries2021.pdf
5 https://pib.gov.in/newsite/printrelease.aspx?relid=138591




6 http://environmentclearance.nic.in/writereaddata/Form-1A/HomeL inks/GuidanceManual.htm

7 https://cpcb.nic.in/mandate-4/

8 https://www.researchgate.net/publication/332406411 The_Role_of _Government_in_Protecting_the Environment_Quality of Government_and_
the Translation of Normative Views absout Government Responsibility into Spending_ Preferences

9 https://www.mei.edu/publications/role-ngos-tackling-environmental-
issues#:~:text=Environmental%20NG0Os%20can%20play%?20a,people%20live%20more%20sustainable%20lifestyles.

10 https://www.diva-portal.org/smash/get/diva2:604269/FULLTEXTOL1.pdf

11 https://labour.gov.in/sites/default/files/TheFactoriesAct1948.pdf

12 https://beeindia.gov.in/sites/default/files/1Ch3.pdf

13 http://iced.cag.gov.in/wp-content/uploads/2013/02/ASOSAI-GUIDANCE-FOR-ENVIRONMENTAL-AUDITING.pdf

14 https://www.un.org/esa/sustdev/sdissues/technology/cleanerproduction.pdf
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83504-Unit-7)

1.4Error propagation

Solution of Algebraic and Transcendental equations

Introduction to
Industrial
Instrumentation(0170

83504-Unit-7=

2.1 Bracketing and Open methods(Iterative methods)

Basic Algebra(
017081191-Unit-1)

2.2 Bisection method

2.3 Newton Raphson method

2.4 Secant method

2.5 Regula Falsi method(Method of False Position or Regula-Falsi Method or
Interpolation Method)

Solution of simultaneous algebraic equations

2.6 Agglications in Chemical Engineering

3.1 Direct method to solve linear simultaneous equations—Gauss Elimination,
Gauss Jordan method

3.2lterative methods-Gauss Jacobi and Gauss Seidel method

3.3Comparison between various methods
Curve Fitting

Sequence and Series(

7.1 Taylor’s series method

equations(ODE)(01708129

4.1 Method of Least squares 017081191-Unit-4) 5
04 4.2 Fitting of straight line and quadratic curve(working procedure) (10%0)
4.3 Fitting of exponential curve
4.4 Fitting of Geometric curve
4.5 Applications in Chemical Engineering
Finite differences and Interpolation
5.1 Finite differences(Forward differences, Backward differences)
5.2 Operators and relation between the operators 7
05 5.3 Newton’s forward and backward Interpolation --- --- (14%)
5.4 Lagrange’s Interpolation --- ---
5.5 Newton’s Divided Difference Interpolation --- ---
5.6Applications in Chemical Engineering
Numerical Differentiation and Integration
. . . . . , . Basic Differentiation and | Linear Open Loop
6.1 Numerical Differentiation(Derivates using Newton’s forward difference .
formula, Derivates using Newton’s backward difference formula) Integratlon-(_ 017081191- | System (017083504
g Unit-3)
Basic Differentiation and | Linear Open Loop
6.2 Trapezoidal rule Integration-( 017081191- | System (017083504 5
06 Unit-3) (10%)
Basic Differentiation and | Linear Open Loop
6.3 Simpson’s 1/3™ rule Integration-( 017081191- | System (017083504
Unit-3)
Basic Differentiation and Linear Open Loop
6.4 Simpson’s 3/8" rule Integration-( 017081191- | System (017083504-
Unit-3) Unit-2)
Solution of Ordinary differential equation 4
07 Solution of simultaneous (8%)

Course Code: 017083405 Teaching Scheme
Course Name: Eﬁ;ﬁggﬁgﬂetmds in Chemical Lecture (L) | Tutorial (T) | Practical (P) Credit | Total Hours
Category of Course: Professional Core Course (PCC) 1 0 5 50
Prerequisite Course: None
Syllabus
Unit . . . : . | Teaching
Topl Prerequisite Topi Ive Topi
No. opic erequisite Topic | Successive Topic Hours
Approximations and Errors in Computation
1.1 Accuracy of numbers
1.2 Precision
Introduction to
1.3Types of errors Industrial 2
01 > 1yp Instrumentation(0170 (4%)

6
(12%0)

5
(10%)




1-Unit-7)

7.2Euler’s and Modified Euler’s method

Partial Derivatives(
017081191-Unit-5)

7.3 RungeKutta 2" and 4" order method

Solution of Partial differential equation

8.1 Classification of Second order equations

Partial Derivatives(
017081191-Unit-5)

Unit-2)

Linear Open Loop
System (017083504- 4

(8%)

08

8.2 Solution of Laplace equation

Partial Derivatives(
017081191-Unit-5)

Linear Open Loop
System (017083504

8.3 Solution of Poisson’s equation

Partial Derivatives(
017081191-Unit-5)

Linear Open Loop
System (017083504

Optimization techniques

9.1 One dimensional unconstrained optimization

Basic Differentiation and

10 10.1 Graphical method

017081191-Unit-1)

9.2 Multidimensional unconstrained optimization Integration-( 017081191- 0
09 \ (12%)
Unit-3)
. L Basic Algebra(
9.3 Constrained optimization 017081191-Unit-1)
Linear Programming 6
Basic Algebra( (12%0)

10.2 Simplex method

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 4 T: 1 P: 0
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Group (Theory or Group (Theory or STo'gaI o . .
Practical) Practical) Credit ubje_ct Category Yo Weightage Marks Weightage
Credit
Theory MCQ 10% 20
Theory 5 Theory Descriptive 10% 10
Theory Formulas and Derivation 20% 10
Theory Numerical 60% 60
Expected Theory % 100% 5 Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
(I)_:/;( pleietl [ EEeE] 0% Calculated Practical % 0% 0
Overall % 100% 100% 100
Course Outcome
Upon completion of the course students will be able to
1 Develop comprehensive knowledge of numerical computation accuracy, error management, and propagation, alongside mastering diverse algebraic
and transcendental equation-solving techniques
2 To utilize the Method of Least Squares for curve fitting across various curve types, and comprehend its application in problem-solving, alongside
mastering finite differences and interpolation techniques and their relevance in Chemical Engineering applications.
3 Gain proficiency in numerical techniques for differentiation and integration, as well as solving ordinary and partial differential equations for
engineering problem-solving.
4 To apply optimization technigues, including unconstrained and constrained methods, along with linear programming approaches such as the
graphical and simplex methods.
Suggested Reference Books
1 “Numerical Methods in Engineering and Science”, Dr B S Grewal, Khanna Publishers, August 2014.
2 “Numerical Methods for Engineers”, S C Chapra and R P Canale, McGraw Hill International Edition.
3 “Numerical Methods for Scientific and Engineering Computation”, M K Jain, S R K Iyengar and R K Jain ,Wiley Eastern.

List of Open-source Software/Learning Website

1 https://nptel.ac.in/
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Course Code: 017083501 Teaching Scheme
) Lecture | Tutorial | Practical . Total
Course Name: Transport Phenomena (L) (T) P) Credit Hours
Category of Course: | Professional Core Course (PCC) 3 0 0 30
Prerequisite Course: | Fluid Mechanics, Heat Transfer, Mass Transfer, Mathematics
Syllabus
Unit . . . : . | Teaching
Topic Prerequisite Topic | Successive Topic
No. P g P P Hours
Introduction to Transport Phenomena )
1.1 Concept and Industrial Relevance o
01 e (7%)
1.2 Classification of Transport Processes
1.3 Conservation Laws
Introduction to Momentum Transport
Introduction to Fluid
2.1 Molecular Momentum Transport Mechanics (017083302-
Unit-1.3)
. . Fluid Flow Phenomena 103;/
02 2.2 Temperature and Pressure Dependence of Viscosity (017083302-Unit-2.1) (10%)
2.3 Viscosity Prediction for Gases and Liquids
, ) ) Fluid Flow Phenomena
2.4 Newton’s Law of Viscosity (017083302-Unit-2.3)
2.5 Convective Momentum Transport
Shell Momentum Balance and Velocity Distribution in Laminar Flow
3.1 Shell Momentum Balance and Boundary Conditions
3.2 Flow of Falling Film 10?:)/
03 '
3.3 Flow Through Circular Pipe (10%)
3.4 Flow Through Annulus
3.5 Flow Over Moving Plate
Equation of Changes
Baisc Equation of Fluid 3
o4 |41 Equation of Continuity Flow (017083302-Unit- (10%)
3.2)
4.2 Equation of Motion
4.3 Navier Stokes Equation

05

Introduction to Energy Transport

5.1 Molecular Energy Transport

Introduction to Three
modes of Heat Transport
(017083403-Unit-1.1)

5.2 Temperature and Pressure Dependence of Thermal Conductivity

Conduction (017083403-
Unit-2.2)

5.3 Fourier’s Law
Shell Energy Balance and Temperature Distribution in Solids

6.1 Shell Energy Balance & Boundary Conditions

6.2 Heat Conduction with Electrical Heat Source

Conduction (017083403-

Unit-2.3) 2
06 . . . i - 7%
6.3 Heat Conduction with Chemical Heat Source CondUCtllJonnitng7)083403 )
6.4 Temperature Distribution in Two Concentric Cylinders
6.5 Heat Conduction Through Composite Wall Conductlon_ (017083403-
Unit-2.3)
Convective Heat Transfer
. Forced Convection 4
07 7.1 Free and Forced Convection (017083403-Unit-5.1) (13%)
7.2 Natural Convection Heat Transfer Governing Equation
7.3 Flow Over Flat Plate
Introduction to Mass Transport
Introduction to Mass
8.1 Molecular Mass Transport Transfer (017083402- 3
08 Unit-1.1) (10%)

8.2 Equation of Molecular Mass Transport

Molecular Diffusion in
Fluids (017083402-Unit-

2.2)

(10%)
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9.4 Diffusion of A Through Non-Diffusing B

Molecular Diffusion in
Fluids (017083402-Unit-
2.5)

8.3 Temperature and Pressure Dependence of Diffusivity

Shell Mass Balance and Concentration Distribution in Solids
9.1 Shell Mass Balance and Boundary Conditions 4

9.2 Diffusion Through Stagnant Gas Film (13%)
9.3 Equimolar Counter Diffusion

Mass and Molar Transport by Convection
10.1 Mass and Molar Concentration 3

10 10.2 Mass Average and Molar Average Velocity (10%)
10.3 Molecular Mass and Molar Fluxes
10.4 Convective Mass and Molar Fluxes
Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 3 T: 0 P: 0

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

Group (Theory -
Gro;?é;?;ﬁ; yor or Practical) ngégﬁjea Category % Weightage Marks Weightage
Credit
Theory MCQ 40% 40
Theory 3 Theory Descriptive 10% 10
Theory Formulas and Derivation 50% 50
Theory Numerical 00% 00
Expected Theory % 100% 3 Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 0% Calculated Practical % 0% 100
Overall % 100% 100% 100

Course Outcome

1 To understand the fundamentals of transport phenomena, including momentum transport and laminar flow analysis, to comprehend industrial
processes and their implications accurately.

2 To achieve proficiency in fundamental transport phenomena, encompassing equations of continuity, motion, and energy transport principles, for
comprehensive analysis of temperature distributions and heat conduction scenarios in solids

3 To achieve proficiency in convective heat transfer and mass transport principles to analyze heat and mass transfer phenomena in various scenarios
effectively.

4 To analyze and solve complex problems related to mass transfer in solids and fluids, contributing to advancements in various engineering fields.

Suggested Reference Books

1 “Transprt Phenomena”, R. Byron Bird, John Wiley & Sons (Asia) pvt. Ltd. 2nd Edition.

2 “Transport Processes and Separation Process Principles”, Christie John Geankoplis, PHI Learning Private Limited., New Delhi, 4th Edition,
3 “Fundamentals of Heat and Mass Transfer”, Incropera, John Wiley & Sons (Asia) pvt. Ltd. 6th Edition.

4 “Introduction to Transport Phenomena”, W.J.Thomson, Pearson Education Asia, New Delhi, 2001.

List of Open Source Software/Learning Website

1

https://nptel.ac.in/courses/103/105/103105128/

2

https://nptel.ac.in/courses/103/103/103103146/




LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING AND TECHNOLOGY
Department of Chemical Engineering (708)

Bachelor of Engineering (B.E.) - Semester -V

Course Code: 017083502 Teaching Scheme
) . . Lecture | Tutorial | Practical . Total
Course Name: Mechanical Operation (L) (T) P) Credit Hours
Category of Course: | Professional Core Course (PCC) 4 0 ) 40
Prerequisite Course: | Pollution Control, Safety and Health Management
Syllabus
ni . - . ive | Teachin
=l Topic/ Prerequisite Topic Succes_s © eaching
No. Topic Hours
Introduction to Mechanical Operation 1
1.1 Concept of Unit Operation and Unit Process 0
01 . —— - (4%)
1.2 Importance of Mechanical Operation in Chemical Industry
1.3 Application of Mechanical Operation
Solid and its Flow Properties
2.1 Characteristics of Solid Particles (Particle shape) 4
02 2.2 Properties of Particulate Masses (Bulk storage, Bin storage) (10%)
2.3 Particle Size and Mixed Particle Size Analysis and Average Particle Size
2.4 Specific Surface Area of Mixture and Number of Particle in a Mixture
2.5 Screen Analysis (Types of screen analysis, Standard screen series
Size Reduction and Enlargement
3.1 Principle of Comminution 5
03 3.2 Size Reduction Laws (Kick’s law, Rittinger’s law, Bond’s law, Work Index) --- (12%)
3.3 Size Reduction Equipment: Crushers, Grinders and Ultrafine Grinders (Jaw
crusher, Gyratory crusher, Roll crusher, Hammer mill, Ball mill, Fluid energy mill)
3.4 Open Circuit and Close Circuit Operation
Screening
4.1 Capacity and Effectiveness of Screen
4.2 Comparison of Ideal and Actual Screen 3
04 ‘ (8%)
4.3 Screen Effectiveness
4.4 Screening Equipment: Grizzly, Trommels, Oscillating Screen and Vibrating
Screen
Mixing and Agitation
5.1 Different Types of Agitators and Their Selection Criteria 3
05 5.2 Types of Impgllers _ (8%)
5.3 Flow Pattern in an Agitated Tank
5.4 Calculation of Power Required for Agitation
5.5 Prevention of Swirling in an Agitated Tank
Equipment for Mixing
- 3
06 6.1 Types of Mixers (8%)
6.2 Mixers for Cohesive Solids (Change-can & Banbury mixer, Two arm kneader)
6.3 Mixers for Non-Cohesive Solids (Ribbon blender, Tumbling mixer)
Filtration
7.1 Cake Filter and Clarifying Filter 6
07 | 7.2 Filter Media and Filter Aid Fabric filters (017083404 (14%)
—Unit4.1)
7.3 Filter Press, Shell and Leaf Filter
7.4 Rotaﬁ Drum Filter, Centrifugal Filter
Sedimentation
. . . . Sedimentation
8.1 Batch Sedimentation and Rate of Sedimentation (017083404 — Unit 6.2)
. N Gravity settling chamber 5
08 8.2 Gravity Classifier (017083404 — Uniit 4.1) (12%)
8.3 Clarifier and Thickeners (Gravity thickener, Clarifying filter)
8.4 Differential Settling Method and Sink and Float method
Cyclone separator
8.5 Cyclones and Hydro cyclones ;017083404 ~Unit 4.1;
Fluidization and its Application
9.1 Conditions for Fluidization 5
09 9.2 Types of Fluidization (Particulate and aggregative fluidization) (12%)
9.3 Minimum Fluidization Velocity
9.4 Application of Fluidization




Concept of Conveying

10.1 Concept of Conveying

10 10.2 Slurry and Pneumatic Transport
10.3 Mechanical and Pneumatic Conveying

(12%)

10.4 Elevators and Different Types of Conveyors (Belt, Screw, Apron, Bucket

Elevator)
Sr No. Practical Title Link to Theory Syllabus
1 To determine the screen efficiency for the given sample by Sieve analysis. Unit 2
2 To determine Rittinger’s constant, Bond’s constant, Kick’s constant, Work Index as well as Theoretical & .
. . Unit 3
Actual Capacity using Roll crusher.
3 To determine Rittinger’s constant, Bond’s constant, Kick’s constant and Work Index using Jaw Crusher. Unit 3
4 To determine Rittinger’s constant, Bond’s constant, Kick’s constant and Work Index using Ball mill. Unit 3
5 To determine Rittinger’s constant, Bond’s constant, Kick’s constant and Work Index using Hammer mill. Unit 3
6 To determine the screen efficiency for the given sample by vibrating screen. Unit 4
7 To calculate the overall efficiency of the Cyclone separator. Unit 8
Major Components/ Equipment
Sr. No. Component/Equipment
1 Vibrating Screen
2 Sieve Shaker
3 Roll Crusher
4 Jaw Crusher
5 Hammer Mill
6 Ball Mill
7 Cyclone Separator
Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 4 T: 0 P: 2
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
ren (Ve o SN (LS o S-llj_g?z::t Categor % Weightage Marks Weightage
Practical) Practical) Credit J& gory o Vveightag ghtag
Credit
Theory MCQ 47% 57
Theory 4 Theory Descriptive 27% 33
Theory Formulas and Derivation 0% 0
Theory Numerical 8% 10
Expected Theory % 83% . Calculated Theory % 83% 100
Practical Individual Project 0%
Practical Group Project 0%
Practical 1 Internal Practical Evaluation (IPE) 8% 50
Practical Viva 0% 0
Practical Seminar 8% 50
Expected Practical % 16% Calculated Practical % 16% 100
Overall % 99% 99% 200




Course Outcome

Upon completion of the course students will be able to

To undertake particle characterization and implement size reduction techniques, alongside conducting particle size analysis, to align with the
requirements of chemical industries and to evaluate the practical significance and applicability of unit operations involved in crushing, grinding,
and size separation.

To understand various methodologies for mixing, agitation and estimating the requisite power input.

To assess the operational parameters of diverse filtration apparatus and sedimentation processes.

To comprehend the dynamics of fluid flow within a fluidized bed system and conveying of solids.

Su

ested Reference Books

“Unit Operation in Chemical Engineering”, McCabe Smith, McGraw Hill (1985), 7th ed.

“Unit Operation in Chemical Engineering”, McCabe Smith, McGraw Hill (1985), 5th ed.

“Chemical Engineering”, Coulson and Richardson: Butterworth Heinemann Pub, Vol. 2.

“Introduction to Chemical Engineering”, Badger and Bencharo, Tata McGraw hill.

(@)
(.J'I-b(;t.)l\.)l—"LQ AN

“Principles of Unit Operations” Foust A. S. & associates, John Wiley and Sons (1980).

List of Open Source Software/Learning Website

1 https://nptel.ac.in/courses/103/107/103107123/
2 https://onlinecourses.nptel.ac.in/noc19 ch32/preview
3 https://nptel.ac.in/courses/103/107/103107127/




LOK JAGRUTI U

NIVERSITY (LJU)

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Chemical Engineering

Bachelor of Engineering (B.E.) - Semester - V

Course Code:

017083503

Course Name:

Mass Transfer 11

Teaching Scheme

Lecture

(L)

Category of Course:

Professional Core Course (PCC)

Tutorial

(M

Practical

(P)

Total

Credit Hours

Prerequisite Course:

Thermodynamics Il and Mass Transfer |

4

0

2

5 40

Syllabus

Unit
No.

Topic

Prerequisite Topic

Successive Topic

Teaching
Hours

Introduction of Distillation

1.1 Definition of Distillation

1.2 Flash Distillation

1.3 Steam Distillation

4

1.4 Simple Distillation

Tray Tower Internals
(017083402- Unit 6.4)

(10%)

1.5 Batch and Continuous Rectification

1.6 Azeotropic Distillation

1.7 Extractive Distillation
Vapor-Liquid Equilibria in Distillation

2.1 Concept of Vapor-Liquid Equilibria

Concept of Equilibria
(017083402- Unit 4.1)
Criteria of Equilibrium,

Introduction

(017083301- Unit 2.1)

4
(10%)

2.2 P-X-Y & T-X-Y Diagrams

Phase Diagram for Single
Component
(017083301- Unit 4.1)

2.3 Concept of Relative Volatility

2.4 Effect of P and T on Equilibrium Data
Concept Of Distillation for Ideal Solutions

3.1 Ideal Solutions

Ideal and Non-Ideal Solution
(017083402- Unit 5.2)

3.2 Raoult's Law as Applied to Distillation Operations

4

3.3 Deviation from Ideality

Deviations from Raoult’s Law
(017083301- Unit 3.1)

(10%)

3.4 Minimum and Maximum Boiling Azeotropic Mixtures

Minimum Boiling Azeotrope
(017083301- Unit 3.4)

3.5 Enthalpy-Concentration Diagrams
Design of Distillation Columns

4.1 Determination of Number of Stages by McCabe-Thiele
Method

4

4.2 Determination of Number of Stages by Ponchon and
Severit Method

(10%)

4.3 Reboilers and Condensers
Concept of Reflux Ratio in Distillation Columns

5.1 Definition of Reflux Ratio

5

5.2 Minimum Reflux Ratio

5.3 Total Reflux Ratio

(12%)

5.4 Optimum Reflux Ratio

5.5 Concept of Multicomponent Distillation
Humidification Operations

6.1 Humidification

6.2 Dehumidification

6.3 VLE and Enthalpy for Pure Substances

6.4 Saturated and Unsaturated Vapor-Gas Mixtures

6.5 Terminologies such as Dry Bulb Temperature, Dew Point,
Wet Bulb Temperature

6

6.6 Percentage and Relative Saturation

(14%)

6.7 Adiabatic Saturation Temperature, Humid Heat, Humid
Volume

6.8 Psychometric Chart and Psychometric Relation for Air-
Water System

6.9 Adiabatic Saturation Curves

6.10 Wet Bulb Temperature Theory, Lewis Relation,
Adiabatic Operation




| 6.11 Cooling Towers |

Drying
7.1 Equilibrium Relationship And Hysteresis
7.2 Various Types of Moisture in Drying 4
07 7.3 Batch and (_30nt|nuous_ Drying (10%)
7.4 Rate and Time of Drying
7.5 Concept of Ntog and Htog
7.6 Type of Dryers
7.7 Drying at Low Temperature
Adsorption
8.1 Definition and Industrial Application
8.2 Types of Adsorptions
8.3 Nature of Commonly Used Adsorbents
8.4 Adsorption Equilibria
8.5 Single Stage and Multistage Adsorption
08 8.6 Single Gases and Vapors 5
8.7 Adsorption Hysterises (12%)
8.8 Single Stage and Multistage Equipments
8.9 Effect of Temperature on Adsorption
8.10 Heat of Adsorption
8.11 Material Balance and Freundlich’s Equation in
Adsorption
8.12 Equipments for Adsorption
lon Exchange
9.1 lon-Exchange Principles 5
09 9.2 Applications of lon Exchange (6%)
9.3 Equilibrium in lon Exchange
9.4 Rate of lon Exchange
Applications of Mass Transfer Operations
10.1 Applications of Distillation 2
10 10.2 Applications of Humidification (6%)
10.3 Applications of Adsorption and lon Exchange
10.4 Applications of Drying
Sr No. Practical Title Link to Theory Syllabus
1 To Measure the VVapor Pressure of Acetone and Calculate Latent Heat of VVaporization Unit 1
2 To Verify Henry's Law for Steam Distillation. Unit 1,2
3 To Verify the Equilibrium Relationship for N-Butanol Water System Unit 2,3
4 To Study the Distillation at Different Reflux Ratio in Distillation Column Unit 5
5 To Determine Pressure, Drop Data and Values of KG for Various Air and Liquid Velocities in a Counter Unit 6
Current Cooling Tower
To Study the Humidification Operation and Calculate all Psychometric Parameters for Air — Water System. Unit 6
7 To Study the Mechanism of Drying Unit 6,7
8 To Study the Characteristics of Adsorption for Silica Gel Unit 8
9 To Study and Verify the Freundlich's Adsorption Isotherm for Adsorbing Oxalic Acid and Charcoal Unit 8,9

Major Components/ Equipment

Sr. No.

Component/Equipment

Simple Distillation unit

Packed Bed Distillation column

Falling-film column (or wetted-wall column)

Dryer

Adsorptive Materials

Three neck flasks

Magnetic Stirrer with heating plate

Heating bath Oil and Water

OV |WIN|[F

Weight Balance machine




Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L

| 4 i 0 P: 2

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

: Group (Theory or Practical Total Subject % Marks
Group (Theory or Practical) P ( Crgdit ) Creditj Category Weightage | Weightage
Theory MCQ 42% 50
Theory 4 Theory Descriptive 17% 20
Theory Formulas and Derivation 5% 6
Theory Numerical 20% 24
Expected Theory % 83% 5 Calculated Theory % 83% 100
Practical Individual Project 0% 0
Practical Group Project 10% 60
Practical 1 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 7% 40
Practical Seminar 0% 0
Expected Practical % 17% Calculated Practical % 17% 100
Overall % 100% 100% 200

S

Course Outcome

Upon completion of the course students will be able to

1 Understand the concept of distillation for ideal solutions, including ideal behavior assumptions and deviations from ideal behavior, and apply this
knowledge to design and troubleshoot distillation processes effectively.

2 Understand the concept of reflux ratio and its importance in distillation column operation, so that they may optimise reflux ratios to achieve desired
separation efficiency and product purity.

3 Learn about humidification and drying processes, including moisture transport concepts, psychrometric analysis, and industrial and environmental
equipment.

4 Learn about the fundamentals of mass transfer, equilibrium behaviour, and factors that influence adsorption and ion exchange capabilities.

Suggested Reference Books

1

Mass transfer operation by R.E. Treybal, McGraw-Hill international, 3rd edition

Mass Transfer by Sherwood, Pigford and Wilke, McGraw-Hill international

Chemical Engineering, Volume-2, by Coulson and Richardson, 4thedition

Unit Operations of Chemical Engg. By W.L. McCabe, J.C. Smith and Harriott, McGraw-Hill international, 6th edition

MASS TRANSFER: Theory and Practice, N. Anantharaman and K.M. Meera Sheriffa Begum by PHI Learning Private Limited

UNIT OPERATIONS - 11 BY K. A. GAVHANE, NIRALI PRAKASHAN

PRINCIPLES OF MASS TRANSFER OPERATIONS — I, BY KIRAN D PATIL Volume I, NIRALI PRAKASHAN

0N (OT|B|W([IN

PRINCIPLES OF MASS TRANSFER OPERATIONS BY B K DUTTA PHI PUBLICATION

9

MASS TRANSFER Il BY K A GAVHANE, NIRALI PRAKASHAN

List of Open-Source Software/Learning Website

1 https://nptel.ac.in/courses/103/103/103103154/
2 https://nptel.ac.in/courses/103/103/103103145/
3 https://nptel.ac.in/courses/103/103/103103035/

Hands On Project

Sr. No. Hands On Project Linked with Unit
1 Derivation of equation for flash distillation and simple distillation Unit 1
2 Study of Raoult’s law for ideal solution and comparison with non-ideal solution Unit 3
3 Comparison of minimum boiling and maximum boiling azeotrope system with example Unit 3
4 Comparison between McCabe Thiele and Ponchon Savarit method for determining number of theoretical stages Unit 3
5 Cost analysis in terms of reboiler and condenser duty for different reflux ratios Unit 4
6 With reference of a cooler explain evaporative cooling Unit 6
7 Prove that characteristics of material affects the rate of drying by carrying out simple experiment Unit 7
8 Experimentally show that increase in surface area reduces the time required for drying Unit 7
9 Study various adsorbents available in the market Unit 8
10 Compare different isotherms available for adsorption Unit 8




LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING AND TECHNOLOGY
Department of Chemical Engineering (708)

Bachelor of Engineering (B.E.) - Semester -V

Course Code: 017083504 Teaching Scheme
] ) Lecture | Tutorial | Practical . Total
Course Name: Instrumentation & Process Control L) ) P) Credit Hours
Category of Course: | Professional Core Course (PCC)
Prerequisite Course: Material and Energy Balance Calculations 4 0 2 40
9 " | Basics of Differential Equations
Syllabus
Unit . . . : . | Teaching
Topl Prerequisite Topi Ive Topi
No. opic erequisite Topic | Successive Topic Hours
Introduction
1.1 The concept of process dynamics and control . 4
01 | 1.2 Review of Laplace transform methods. (10%)
1.3 Laplace transform of disturbances and building functions, dynamic
model building of simple systems.
Linear Open Loop System
gé Izlhrﬁ I(():r;'i(;eerxsa Tg;srifgztsg :‘%?rsiz Steims l.JIse and sinusoidal inputs Mass balance and Energy 6
02 ' y P P, IMp PUts, balance Equations, (15%0)

06

linearization of non-linear models, response of first order system in series.

2.3 Second order systems and their response, estimation of system

Linear Closed Loop System

Transform of Laplace

Earameters.

3.1 Block diagram, Standard block diagram symbols.

3.2 Negative and positive feedback, Servo problem v/s regulator problems.

3.3 Development of block diagrams, Process measuring element, Controller,
Final control element.

3.4 Closed Loop Transfer Functions: Block diagram reduction, Overall
transfer function for single loop system, Overall transfer function for change
in load.

3.5 Overall transfer function for multi loop control system, process and
instrumentation diagrams, parts of control system.

Controllers

4.1 Modes of control action,

4.2 Control system and its closed loop transfer function.

Stability

5.1 Concept of stability, Definition of stability (linear system), Stability
criterion .

5.2 Characteristic equation, Routh test for stability, Routh array, Method of
Root.

5.3 Locus for stability analysis, Nyquist stability criterion.
Process Application

Basics of Differentiation,
Matrix Techniques

6.1 Controller tuning rules, control of complex chemical processes and
equipment .

6.2 Control valve sizing .

Introduction to Industrial Instrumentation

6.3 Introduction to real time comeuter control of Erocess eguiement.

7.1 Measurement and its classification by physical characteristics, direct and
inferential measurement, on and off line measurement.

7.2 Static and Dynamic Characteristics of Instruments: Types of errors and
uncertainties in instrumentations.

7.3 Static performance parameters— accuracy, repeatability, precision,
threshold, sensitivity, resolution, linearity, range and span, hysteresis, dead
band, drift, backlash, etc.

7.4 Dynamic characteristics of instruments— response to periodic, transient,
and random signal inputs; Compensation.

Temperature Measurement

8.1 Temperature scales.

8.2 Solid, liquid and gas expansion thermometers .

8.3 Filled system thermometers .

8.4 Electrical temperature sensors

8.5 Thermistor and thermocouples

8.6 Pyrometers

(15%)

3
(7.5%)

4
(10%)

5
(12.5%)

(5%0)

4
(10%)




B S |
Measurement of Pressure

9.1 Elastic pressure transducers, electrical transducers, inductance type
pressure transducers

09 9.2 Forced balanced pressure gauge, measurement of differential pressure 3
(7.5%)
9.3 Vacuum measurement
9.4 Techniques for protection of pressure gauges
Measurement of Level
10 10.1 Direct level measurement 3
10.2 Indirect level measurement methods - hydrostatic, electrical capacitance, (7.5%)

radiation, ultrasonic, solid level measurement

Major Components/ Equipment

Sr. No. Component/Equipment
1 Thermometer
2 Tank System
3 Mixing system (provided with stirrer)
4 Temperature Control Trainer
5 Pressure Control Trainer
6 Flow Control trainer
7 Scada system
Sr No. Practical Title Link to Theory Syllabus
1 Response of first order system: thermometer. Unit 2
2 Response of first order liquid level system Unit 2
3 Response of mixing process Unit 2
4 Response of Interacting tanks Unit 2
S Response of Non-Interacting tanks Unit 2
6 To study real time computer control of process equipment Unit 6
7 To study control of Temperature measuring devices (Temperature control trainer) Unit 8
8 To study control of Pressure measuring devices (Pressure control trainer) Unit 9
9 To study control of Level measuring devices (Level control trainer) Unit 10
Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 4 T: 0 P: 1
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Group (Theory .
Elretp (T_heory or or Practical) vz Supject Category % Weightage Marks Weightage
Practical) . Credit
Credit
Theory MCQ 24% 30
Theory 4 Theory Descriptive 16% 20
Theory Formulas and Derivation 16% 20
Theory Numerical 24% 30
Expected Theory % 80% . Calculated Theory % 80% 100
Practical Individual Project 0% 0
Practical Group Project 20% 100
Practical 1 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 20% Calculated Practical % 20% 100
Overall % 100% 100% 200




Course Outcome

Upon completion of the course students will be able to

1 Able to comprehend process dynamics concepts, mathematical models, and constructing mathematical models for chemical and processes through unsteady-
state mass and energy balances.

2 To learn and implement concepts of linear closed-loop systems, encompassing block diagrams, feedback types, controller development, and
understanding their connection to closed-loop transfer functions and control action modes.

3 Able to learn stability concepts and their application to process control, alongside expertise in industrial instrumentation encompassing measurement
classification, characteristics, errors, and compensation technigues.

4 To have proficiency in temperature, pressure, level, and vacuum measurements, employing various methods and sensors, and possessing expertise

in safeguarding pressure gauges.

Suggested Reference Books

1 Process Systems Analysis and Control, Coughanowr, D. R., LeBlanc, S, McGraw-Hill, 3rd edition (2008).

2 Chemical Process Control: An Introduction to Theory and Practice, Stephanopoulos, G, Pearson Education (1984).
3 Process Dynamics and Control, Seborg, D.E., Edgar, T.F., Mellichamp, D.A., John Wiley (2003),2" edition.

4 Fundamentals of Industrial Instrumentation and Process Control, William C. Dunn, McGrawHill (2005).

5 Industrial Instrumentation and Control, S.K. Singh, McGraw-Hill, 3rd edition, (2008).

6 Process Control and Instrumentation, P. Vyas, Denett & Co.

7 Industrial Instrumentation, Donald .P. Eckman, John Wiley & Sons Inc, New York.

List of Open Source Software/Learning Website

1 https://nptel.ac.in/courses/103/103/103103037/

2 https://www.coursera.org/learn/sensor-manufacturing-process-control#syllabus

3 https://nptel.ac.in/courses/103/105/103105064/

4 https://www.udemy.com/course/introduction-to-process-control-and-instrumentation/

Hands On Project

Sr. No. Hands On Project Linked with Unit
1 To obtain transfer function for boiler system Unit-2
2 To obtain transfer function for a spring pulley connected from one end Unit-2
3 To study working of Air Conditioner based on loop system Unit-3
4 To study working of Hand Dryer based on loop system Unit-4
5 To study working of Washing Machine based on loop system Unit-4
6 To determine stability of the given system Unit-5
7 To apply real time computer control to given process equipment Unit-6
8 To study temperature sensing of hot moving object Unit-8
9 To determine pressure at extreme conditions(High Temperate, Corrosion , etc) Unit-9
10 To apply concept of level measurement in any daily use equipment/gadget Unit-10




LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING & TECHNOLOGY

Department of Chemical Engineering

Bachelor of Technology (B.E.) — Semester - VI

Course Code:

017083601

Course Name: Chemical Reaction Engineering Teaching Scheme
Category of Course: Professional Core Course (PCC) Lecture (L) | Tutorial (T) | Practical (P) Credit | Total Hours
.. ) Thermodynamics
Prerequisite Course: MEBC 3 0 2 4 30
Syllabus
Unit : Prerequisite . .| Teachin
Topic q Successive Topics g
No. Topic Hours
Kinetics of Homogeneous Reactions
1.1 Introduction to chemical kinetics, classification of reactions
- - - - 3
01 1.2 Variables affecting reaction rate (10%)
1.3 Concentration dependent term of rate equation ---
1.4 Temperature dependent term of rate equations ---
1.5 Testing kinetic models, Arrhenius theory, collision theory, comparison of theories ---
Interpretation of Batch Reactor Data 4
02 2.1 Integral, differential and half-life methods of analysis of data for constant volume and Basics of (13%)

03

04

05

06

09

variable volume cases

2.2 Searching a rate equation

Reactor Design for Single and Multiple Reactions

Differentiation

3.1 Mass and energy balances for steady state and unsteady state reactors

3.2 Reactors- Batch reactor, Plug flow reactor, Mixed flow reactor and their comparison.

Basic Equation of
mass and energy
balance

3

3.3 Multiple reactor system, plug flow reactors in series, mixed flow reactors in series,
reactors of different types in series

(10%)

3.4 Recycle reactors and auto catalytic reactions

3.5 Series and Parallel reactions, product distribution
Temperature and Pressure Effects on rate of reaction

4.1 Heat of reaction

4.2 Chemical Equilibrium

Chemical Reaction
Equilibria

3
(10%)

4.3 Equilibrium constants

4.4 Equilibrium Conversion

4.5 Optimum Temperature Progression

Non-ldeal Flow

5.1 Basics of non-ideal flow

5.2 Residence time distribution

3

5.3 The E,F and C Curves, their interrelationship

(10%)

5.4 Dispersion model, Chemical Reaction and dispersion

5.5 Tanks in series model
Heterogeneous Non-Catalytic Systems

6.1 Rate steps involved in heterogeneous systems

6.2 Fluid-Fluid systems: Rate equation, rate equation for straight mass transfer, rate
equation for mass transfer and chemical reactions, film conversion parameter

Fluid-Particle systems

(10%)

8.3 Classification and preparation of catalyst, catalyst promoters

8.4 Catalyst inhibitors, Catalyst poisons

8.5 Nature and Mechanism of Catalytic reactions
Kinetics of Solid-Catalysed reactions

7.1 Fluid partial reaction Kinetics, selection of a model. 3
07 7.2 Shrinking Core Model for unchanging and changing size spherical partials. (10%0)

7.3 Diffusion through gas film and through ash layer controlling.

7.4 Chemical reaction controlling.

Catalysis

8.1 Introduction to Catalysts

8.2 Physical properties of catalyst, surface area, void volume, solid density, pore (1?1 %)
08 volume distribution

9.1 Adsorption isotherms and rates of adsorption and desorption

9.2 Kinetic regimes, rate equations for surface kinetics

9.3 Pore diffusion, determining rate controlling step

Introduction to Catalytic Reactors

(7%)

10.1 Packed bed catalytic reactors

10.2 Fluidized bed reactors

(7%)




10.3 Slurry reactors

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: 3 T: 0 P: 2

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

Group (Theory or Sl (el O SIEFZI(I:t Categor % Weightage Marks Weightage
Practical) Practical) Credit J& gory ghtag ghtag
Credit
Theory MCQ 15% 20
Theory 3 Theory Descriptive 11% 15
Theory Formulas and Derivation 23% 30
Theory Numerical 26% 35
Expected Theory % 75% A Calculated Theory % 75% 100
Practical Individual Project 0% 0
Practical Group Project 0% 60
Practical 1 Internal Practical Evaluation (IPE) 10% 40
Practical Viva 0% 0
Practical Seminar 15% 0
Expected Practical % 25% Calculated Practical % 25% 100
Overall % 100% 100% 200
Course Outcome
1 To understand, analyze, and apply principles of chemical kinetics and batch reactor data interpretation for effective reaction rate prediction and

experimental design.

2 Able to design and optimize single and multiple reaction reactors, considering mass and energy balances, various reactor types, temperature and
pressure effects, and their impact on reaction kinetics and equilibrium.

3 To analyze non-ideal flow systems, including residence time distribution and dispersion models, and understand heterogeneous non-catalytic
systems, encompassing fluid-fluid and fluid-particle reactions, for optimization in chemical engineering applications.

4 To understand catalyst properties, mechanisms, and kinetics, facilitating the design and optimization of diverse catalytic reactors for industrial

use.

Suggested Reference Books

1

Chemical Reaction Engineering, Octave Levenspiel, John Wiley & Sons (Asia) pvt. Ltd, 3 Edition.

Elements of Chemical Reaction Engineering, H. Scott Fogler, Prentice Hall of India Pvt Ltd, 3rd Edition November.

Chemical Engineering Kinetics, J.M.Smith , McGraw-Hill, 2nd edition.

The Engineering of Chemical Reactions, L. D. Schmidt, Oxford Press.

Chemical and Catalytic Reaction Engineering, J. J. Carberry, McGraw Hill, New York, 1976.

oW

Chemical Reaction Engineering-1, K.A Gavhane, Nirali Publication

Propos

ed Evaluation Scheme by Academicians (Percentage of Weightage out of 100%0)

Fo

Theory Descriptive Test MCQ Test Hands on Project

rmulas and Derivation Test Numerical Test Seminar

Practical Project/Hands On Project

Sr. No. List of Practical Projects Linked with Unit

1 To de_termine the activation energy of the reaction between sodium thio-sulphate and HCI using Arrhenius Unit 1
Equation.

2 To determine order of reaction for the reaction between sodium thiosulphate and HCI. Unit 2

3 To measure the kinetics of a reaction between ethyl acetate and sodium hydroxide under condition of excess ethyl Unit 2
acetate at room temperature.

4 RTD studies in different reactors. Unit 5

5 Various models for non-ideal flow. Unit 5

6 Heterogeneous reaction kinetics etc. Unit 6




Study of Shrinking core model. Unit 7

Determining properties of catalyst. Unit 8




LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Chemical Engineering
Bachelor of Engineering (B.E.) - Semester — VI

Course Code: 017083605 Teaching Scheme

Course Name: Computer Aided Process Synthesis Lecture (L) | Tutorial (T) | Practical (P) | Credit | Total Hours

Category of Course: Professional Elective — | (PEC)

Prerequisite Course: Basics of Heat trar)sfer, Mass 3 0 2 4 30
transfer and Reaction engineering

Syllabus

Unit No. Topic Prerequisite Topic Teaching Hours

Synthesis of Heat Exchanger Networks
1.1 Basics of Heat Exchanger Network Synthesis (HENS) Heat Exchanger Analysis
1.2 Minimum Utility Targets

1.2.1 Temperature Interval Method 4
01 1.2.2 Composite Curve Method (HCC & GCC) (13.3 %)
1.2.3 Linear Programming Method
Effect of temp. on heat
exchangers

1.4 Pinch Design aeeroach to Inventing a Network

Maximum energy recovery for Heat Exchanger Networks

1.3 Minimum, Threshold & Optimum approach temperature

2.1 Minimum no. of Heat Exchangers Concept of heat exchangers
02 2.1.1 Min. no. of heat exchangers by breaking the heat loops 3
2.2 Networks for max. energy recovery by stream matching at the pinch (10 %)
2.3 Derivation of Network Superstructures for minimize of annual costs Inventing a  heat  exchanger
networks
Synthesis of Separation Trains
3.1 Criteria for selection of Separation Methods Basics of separation methods
. . Basics of Mass Transfer 2
03 3.2 Selection of an Equipment Operations (6.6 %)

3.3 Sequencing of Ordinary Distillation for the separation of nearly ideal fluid
mixtures

Determination of Favourable sequences

4.1 Heuristics for determining favorable sequences Concept of Distillation
4.2 Marginal Vapour Rate Method Adverse vapour flow conditions 3
04 4.3 Sequencing of Ordinary Distillation for the separation of nearly non-ideal fluid 0

) (10 %)

mixtures

4.3.1 Residue Curves

4.4 Complex & Thermally Coupled distillation Basics of Distillation

Design & Scheduling of Batch Processes
5.1 Single product Batch Plants Basics of Batch Processes
5.1.1 Gantt Chart, Cycle time & Make-span time 3
05 5.1.2 Overlapping & Non-overlapping operations (10 %)

5.2 Multiple product Batch Plants
5.2.1 Flow-shop plant

5.2.2 Job-shoE Elant

Design & Scheduling of Batch Processes using Transfer Policies
6.1 Various Transfer Policies
6.1.1 Zero-wait policy 4
06 6.1.2 No-Intermediate storage policy (13.3 %)

6.1.3 Unlimited storage policy
6.2 Parallel Units & Intermediate Storage
6.3 Sizing of vessels in Batch Plants Single product Batch Plants

Energy Integrated Distillation Processes
7.1 Impact of operating pressure on distillation column
7.2 Multi-Effect Distillation Basics of Distillation 3

7.3 Heat pumping Law of Thermodynamics (10 %)
7.4 VVapour Recompression

7.5 Reboiler Flashing

Positioning of Heat Engine & Heat Pump in Heat Integration

07

08 8.1 Heat Engine & Heat Pump 2
8.2 Positioning of Heat Engines Basics of heat engines (6.6 %0)
8.3 Positioning of Heat Pumps Basics of heat pumps
Reactor Network Synthesis

09 9.1 Reactor Models Type of Reactors 3
9.2 Reactor Design for Complex Configurations Complex Reactions (10 %)

9.3 Reactor Network Design using the Attainable Region Concegt of Blug flow reactors




The Design Process

10.1 Design Opportunities
10 10.2 Steps in Pro@uct & Process Design 3
103 lsoagetlySCons@eratlons Pollution control, Safety & Health (1096)
b afe_ty ISSUES . Management
10.3.2 Design Approaches towards safe chemical plants
10.4 Role of Computers Basics of various software
List of Experiments/Practical
Sr. No. List of Experiments/Practical’s Linked to theory syllabus
1. Minimum utility requirements and pinch point for the given stream data by temperature interval method in MS Unit 01
Excel.
2. Minimum utility requirements and pinch point using HCC & GCC method in MS Excel. Unit 01
3. Minimum utility requirements and pinch point using HINT software. Unit 01 & 02
4. Design a heat exchanger network using HINT software. Unit 02
5. Minimum utility target and pinch point using linear programming method in MS Excel solver. Unit 01
6. To find the optimal value of ATmin for a given problem using HINT software. Unit 01
7. Multicomponent distillation in DWSIM software. Unit 03 & 04
8. Design of batch reactor for production of methanol using DWSIM software. Unit 03 & 04
9. Sequencing of multiple distillation column using SCILAB software. Unit 03 & 04
Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it is Marks Distribution)
L: | T: 0 2
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
. Group (Theory or Total Subject . Marks
Group (Theory or Practical) Pracfic(al) Crgdi ’ Credi tJ Category % Weightage N
Theory MCQ 21% 28
Theory 3 Theory Descriptive 24% 32
Theory Formulas and Derivation 0% 0
Theory Numerical 30% 40
Expected Theory % 75% 4 Calculated Theory % 75% 100
Practical Individual Project 13% 50
Practical Group Project 0% 0
Practical 1 Internal Practical Evaluation (IPE) 13% 50
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 25% Calculated Practical % 25% 100
Overall % 100% 100% 200

Course Outcome

Upon completion of the course students will be able to

Develop Heat Exchanger Network Synthesis using various tools.

Develop reactor network synthesis using attainable region.

Analyze various alternatives of heat integration of distillation columns.

Understand the Energy Integrated Distillation Processes.

1
2
3
4 Identify minimum utility requirements and develop the heat exchanger networks using pinch design approach.
5
6

Design and schedule the batch processes for optimal design. [Single/Multiple product plants]

Suggested Reference Books

Product & Process Design Principles: Synthesis, Analysis, Evaluation, Warren D. Seider, J. D. Seader, Daniel R. Lewin, 2" edition, Wiley.

1
2 Systematic Methods of Chemical Process Design, Lorens T. Biegler, E. Ignacio Grossmann, Arthur W. Westerberg, Prentice Hall International.
3 Chemical Process: Design & Integration, Robin Smith, Wiley.

4 Conceptual Design of Chemical Processes, James M. Douglas, McGraw Hill International, 1988.

List of Open-Source Software/Learning Website

1 Students can refer video lectures available on the websites including NPTEL lecture series.

2 Students can use SCILAB/GAMS software for the solution of LP/MILP optimization problems.

3 Heat exchanger network synthesis, design & analysis can be performed in HINT software. Students can also use DWSIM open-source software also.




LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING & TECHNOLOGY

Department of Chemical Engineering

Bachelor of Technology (B.E.) — Semester - VI

Course Code: 017084602
Course Name: Process Equipment Design :
Professional Elective Course-II Teaching Scheme

Category of Course: (PEC-II) Lecture (L) | Tutorial (T) | Practical (P) Credit Total Hours

Fluid Mechanics, Heat Transfer,

Prerequisite Course: Mass Transfer-1I 3 0 2 4 30
Syllabus
Unit . . . Teaching
Topic Prerequisite Topic
No. P g P Hours
Process Design of Heat Exchanger
1.1 Shell & Tube heat exchangers 4
01 1.2 Functions of Various Parts of Shell and Tube Heat Exchanger Concept of Shell and Tube Heat Exchanger (13.33%)
1.3 General Design Method of Shell & Tube Heat Exchanger '
1.4 Tinker’s Flow model ---

Process Design of Condenser and Reboiler
2.1 Design of Condenser 4
02 2.2 Selection Criteria for Horizontal and Vertical Condenser
13.33%
2.3 Process Design of Vertical Thermosyphon Reboiler Concept of Heat Exchanger ( )
2.4 Selection Criteria for Kettle type reboiler and Vertical Thermosyphon reboiler

Process Design of Distillation Column
3.1 Introduction
3.2 Selection of Equipment for Distillation

0 3.3 Distillation column Design Concept of Packed Tower and Tray Tower 3
3.4 Selection of key components for multi-component distillation (10%0)
3.5 Selection of Tray and It’s Design Parameters Concept of Tray Tower
3.6 Multi — Component Distillation Design Using Fenske — Underwood —
Gilliland’s (FUG) Method
Process Design of Sieve Tray Tower
4.1 Calculations for tower diameter & pressure drop of sieve tray tower 4
04 i i
4.2 Jet Flooding & down comer Flooding Concept of Tray Tower (13.33%)

4.3 Checking of conditions for weeping, down comer flooding, liquid entrainment

4.4 Different txges of weirs & down comers of tra¥ tower, their selection criteria

Process Design of Absorbers
5.1 Introduction 3
05 5.2 Criteria for Selection Among Different Types of Absorption Equipment Concept of Absorption process (10%)
5.3 Process Design of Packed Tower Type Absorber, Selection of packing

5.4 Selection Criteria of Liquid Distributors, Redistributors & Packing support

Process Design of Different Absorption Equipment 5
06 6.1 Process design of Venturi Scrubber (6.67%)
6.2 Process design of Spray chamber or Spray tower type absorber '

Concept of Packed Tower

Introduction to Mechanical Design
7.1 Concept of Internal and External Design Pressure

07 7.2 Design Stress and Design Temperature 3
7.3 Static and Rotary Equipments, Different Types of Static Equipments (10%)
7.4 Joint Efficiency, Radiography
7.5 Corrosion Allowance
Mechanical Design of Pressure vessel
8.1 Mechanical Design of Shell 3

08 8.2 Different Types of Head and Their Selection Criteria (10%)
8.3 Mechanical Design of Heads
8.4 Different Types of Nozzles, Their Selection Criteria
Mechanical design of Storage Tank

09 9.1 Capacity of Storage Tank, It’s Diameter and Height 2
9.2 Design of Shell and Bottom Plate for Storage Tank (6.67%)
9.3 Design of Self Supported Roof
Design of Supports i

10 10.1 Mechanical Design of Bracket Support (6.67%)

10.2 Mechanical Design of Skirt Support




Sr No.

Practical Title

Link to Theory Syllabus

Process design suitable heat exchanger for no phase change using MS Excel.

Unit 1

Process design suitable condenser for given duty using MS Excel.

Unit 2

Determine number of trays in distillation column by FUG method using MS Excel.

Unit 3

Determine sieve tray tower diameter and pressure drop using MS Excel.

Unit 4

Process design venturi scrubber using MS Excel.

Unit 6

Mechanical design of nozzle pad using MS Excel.

Unit 8

Determine heat exchange area, heat duty for given heat exchanger using DWSIM.

Unit 1

Design absorption column for given duty using DWSIM.

Unit5

Ol N OO B[WIN] -

Mechanical design of pressure vessel for given duty using MATLAB.

Unit 8

[EEN
o

Mechanical design of bracket support using MATLAB.

Unit 10

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L.

3

T: 0

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.

Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

Group (Theory or
Practical)

Group (Theory or
Practical) Credit

Total
Subject
Credit

Category

% Weightage

Marks Weightage

Theory

Theory

Theory

Theory

Expected Theory %

75%

Practical

Practical

Practical

Practical

Practical

MCQ

19%

25

Theory Descriptive

26%

35

Formulas and Derivation

0%

0

Numerical

30%

40

Calculated Theory %

75%

100

Individual Project

13%

50

Group Project

0%

Internal Practical Evaluation (IPE)

13%

50

Viva

0%

Seminar

0%

Expected Practical
%

25%

Calculated Practical %

25%

100

Overall %

100%

100%

200

Course Outcome

1 Design process equipment and modify the design of existing equipment to new process conditions or new required capacity.

2 Build a bridge between theoretical and practical concepts used for designing the equipment in any process industry.

3 Create understanding of equipment design with mechanical concept.

4 Review the importance of design concepts in process industry.

Suggested Reference Books

1 Introduction to Process Engineering and Design by S B Thakore and B | Bhatt, Tata McGraw Hill

Illustrated Process Equipment Design, S B Thakore and D A Shah, Atul Prakashan

Plant Design and Economics for Chemical Engineers, M. S. Peters and K. D. Timmerhaus, McGraw - Hill

Perry's Chemical Engineers, Don W. Green, Robert H. Perry, McGraw -Hill

GOl W(N

Joshi's Process Equipment Design, M.V.Joshi & V V Mahajan, Trinity Publication




LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING AND TECHNOLOGY
Department of Chemical Engineering (708)

Bachelor of Engineering (B.E.) - Semester — VI

Course Code: 017084601 Teaching Scheme
) . . Lecture | Tutorial | Practical . Total
Course Name: Advanced Separation Techniques (L) (T) P) Credit Hours
Category of Course: | Professional Elective Course (PEC) 4 0 0 40
Prerequisite Course: | Mass Transfer I, Mass Transfer 11, Thermodynamics 11
Syllabus
Unit : . : : .| Teaching
Topic Prerequisite Topic | Successive Topic
No. P g P P Hours
Introduction to Advanced Separation Techniques & Super Critical Extraction
1.1 Introduction to Advanced Separation Techniques Methods of Conducting
Mass Transfer Operations
. . . . Liquid- Liquid
1.2 Working principle of super critical extraction Equilibrium -
1.3 Advantages and disadvantages of super critical solvents over conventional o
01 27 (12.5%)
liquid solvents
1.4 Advantages and disadvantages of super critical extraction over liquid-
liquid extraction
1.5 Decaffeination
1.6 ROSE process
1.7 Aeelication of SCE

02

05

Short Path Distillation

2.1 Principle of Short Path Distillation

Vapor-liquid Equilibria

2.2 Design and Working of Short Path Distillation Unit

2.3 Molecular Distillation

Reactive and Catalytic Distillation

24 Aeelication of Short Path Distillation

3.1 Principle of reactive and catalytic distillation

Packed bed Tower

03 3.2 Advantages and Disadvantages (12.55%)
3.3 BALE & KATMAX packings
3.4 Manufacturing of MTBE
3.5 Manufacturing of ETBE
Pressure Swing Distillation
Minimum and maximum 5
4.1 Concept & Working of PSD boiling azeotropic (12.5%0)
04 mixtures

4.2 Advantage & Disadvantages of PSD Over Azeotropic

Azeotropic Distillation

4.3 Advantage & Disadvantages of PSD Over Extractive Distillation

Extractive Distillation

Membrane Separation Technique

4.4 Agglications

5.1 Mechanisms of membrane separation technique

Molecular Diffusion in
Fluids

5.2 Membrane materials and various membrane modules

5.3 Classification of membrane separation processes

Reverse Osmosis

5.4 Advantages of membrane seearation Erocesses

The Chemical Potential as

6.1 Concept of osmosis and reverse 0Smosis a Criterion for Phase 3
06 Equilibria (7.5%)

6.2 Different types of membrane module and membrane materials for RO

6.3 Advantages and disadvantages of RO

6.4 Application of RO

Ultrafiltration and Nano filtration 3

7.1 Working principle of ultrafiltration Diffusion Between Phases
07 2 (7.5%)

7.2 Ultrafiltration membranes and modules

7.3 Applications of ultrafiltration and nano filtration

P