B.Sc. Chemical Engineering

Curriculum for Session 2024 and Onwards

Sample Semester Scheme

Prerequisite Courses

Course Code Course Title Credit Hours Knowledge Area .
(if any)

Semester 1
ChE-101 Industrial Stoichiometry — | 33,0 Engineering: Engineering Foundation
CSC-106 & | Application of Information and i Qanial Qe
CSC-106L Communication Technologies 3(21) Humanities: Social Sciences
CY-142 & . . . . o
CY-149L Physical and Analytical Chemistry 3(2,1) Flexible: Non-Engineering
HU-111L Communication Skills 1(0,1) Humanities: English

Islamic Studies
1S-102 or 3(3,0) Humanities: Culture

Ethics (non-Muslim students)
MA-113 Calculus and Analytic Geometry 3(3,0) Natural Sciences: Mathematics

) L . Engineering: Multidisciplinary
ME-125L Engineering Drawing 1(0,1) Engineering Breadth
Subtotal 17 (13, 4)

Semester 2
ChE-108 Fluid Flow — | 33,0 Engineering: Engineering Foundation ---
ChE-109 & Chemical Process Industries 3(2,1) Engineering: Engineering Foundation

ChE-109L




Course Code

Course Title

Credit Hours

Knowledge Area

Prerequisite Courses
(if any)

CS-103 &

Introduction to Computer

Engineering: Computer and Information

CS-103L Programming for Data Science 3@ 1) Sciences
MA-116 L'”eaf Algebra and Differential 3(3,0) Natural Sciences: Mathematics
Equations
] , Engineering: Multidisciplinary
ME-100L Workshop Practice 1(0,1) Engineering Breadth
PHY-113 & . . . ) .
PHY-113L Applied Physics 3(2,1) Natural Sciences: Physics
Translation of the Holy Qur’an —
QT-101 I/SE-101-Social Ethics (for non- 1(1,0)
Muslims)
Subtotal 17 (13, 4)
Semester 3
ChE-201 Industrial Stoichiometry — |1 33,0 Engineering: Engineering Foundation Industrial Stoichiometry — |
ChE-203 & . L L
ChE-203L Particle Technology 4(3,1) Engineering: Engineering Breadth ---
ChE-204 & Chemical Engineering N L .
ChE-204L Thermodynamics — | 4(3,1) Engineering: Engineering Foundation
CY-221 & . . . . ) .
CY-221L Inorganic and Organic Chemistry 3(2,1) Natural Sciences: Chemistry
HU-221 ;’E;:Iilw:lcal Writing and Presentation 3(3,0) Humanities: English
Translation of the Holy Qur’an —
QT-201 11/SE-201-Social Ethics (for non- 1(1,0)
Muslims)
Subtotal 18 (15, 3)
Semester 4
. Engineering: Multidisciplinary
ChE-105L Occupation Health and Safety 1(0,1)

Engineering Breadth




Prerequisite Courses

Course Code Course Title Credit Hours Knowledge Area (if any)
ChE-208 & . L .
ChE-208L Fluid Flow — 11 3(2,1) Engineering: Major Based Core Depth Fluid Flow — |
ChE-209 & L L .
ChE-209L Process Heat Transfer 4(3,1) Engineering: Engineering Foundation
ChE-211 Separation Processes — | 3(3,0) Engineering: Engineering Foundation
Ideology and Constitution of Pakistan
1S-202 Or 3(3,0) Humanities: Culture
Ethics (For non-Muslims)
MA-242 Engineering Statistics 33,0 Natural Sciences: Mathematics
HU-003 International Language 0(0,0) Humanities
Subtotal 17 (14, 3)

Semester 5
gﬂgggif‘ Chemical Reaction Engineering 4(3,1) Engineering: Major Based Core Depth

i Chemical Engineering L Chemical Engineering
ChE-304 Thermodynamics — Il 3(3,0) Engineering: Major Based Core Depth Thermodynamics |

) L . Engineering: Multidisciplinary
ChE-311 Engineering Materials 2(2,0) Engineering Breadth
ChE-312 & . o
ChE-312L Unit Processes 3(2,1) Engineering: Engineering Breadth
MA-240 & . . Engineering: Computer and Information
MA-240L Numerical Analysis 3(2,1) Sciences
MGT-318 Entrepreneurship and Management 2(2,0) Management Sciences

Subtotal 17 (14, 3)

Semester 6
ChE-308 & Energy Engineering 4(3,1) Engineering: Engineering Breadth

ChE-308L




Course Code

Course Title

Credit Hours

Knowledge Area

Prerequisite Courses
(if any)

ChE-322 &

ChE-322L. Separation Processes — Il 4(3,1) Engineering: Major Based Core Depth Separation Processes — |
gﬂggigf‘ Chemical Engineering Mathematics 3(2,1) Natural Sciences: Mathematics
ChE-321 & Chemical Process Design and T
ChE-321L Economics 4(3,1) Engineering: Major Based Core Depth
HU-212 Civics and Community Engagement 2(2,0) Humanities: Social Sciences
Translation of the Holy Qur’an —
QT-301 I11/SE-301-Social Ethics (for non- 1(1,0)
Muslims)
Subtotal 18 (14, 4)
Semester 7
ChE-432 to . . .
ChE-444 Elective — | 2(2,0) Flexible: Engineering
ChE-404 & . o L
ChE-404L Instrumentation and Control 4(3,1) Engineering: Engineering Breadth
ChE-406 & . Lo o L
ChE-406L Environmental Engineering 4(3,1) Engineering: Engineering Breadth
ChE-409 Chemlc_al Process Equipment Design 33,0 Engineering: Major Based Core Depth
and Rating
ChE-461 Final Year Project — | 3(0,3) Engineering: Final Year Design Project Final year standing
ChE-414 Internship 0 (0,0 Engineering: Engineering Breadth
MGT-103 Sociology for Engineering 2(2,0) Humanities: Social Sciences
Subtotal 18 (13, 5)
Semester 8
ChE-413 Transport Phenomena 33,0 Engineering: Engineering Breadth ---




Course Code Course Title Credit Hours Knowledge Area Prereqzji:cs;cre]:yc):ourses
ChE-421to . . L
ChE-431 Elective — I 3(3,0) Flexible: Engineering
ChE-401 Chemical Reactor Design 2(2,0) Engineering: Major Based Core Depth Chemical Reaction Engineering
ChE-432 to . . L
ChE-444 Elective — 11 2(2,0) Flexible: Engineering
ChE-462 Final Year Project — II 3(0,3) Engineering: Final Year Design Project Final Year Project — |
MGT-320 Project Management in Engineering 2(2,0) Management Sciences

Translation of the Holy Qur’an —
QT-401 IV/SE-401-Social Ethics (for non- 1(1,0)

Muslims)

Subtotal 16 (13, 3)
Grand Total 138 (109, 29)

Elective Courses for Session 2024 and Onwards

Course Code Course Title Credit Hours
ChE-421 Gas Engineering 3(3,0)
ChE-422 Biochemical Engineering 3(3,0
ChE-427 Biomass and Biofuels 3(3,0
ChE-428 Industrial Safety and Risk Management 33,0




Course Code Course Title Credit Hours
ChE-429 Clean Coal Technologies 3(3,0)
ChE-430 Material Characterization Techniques 3(3,0)
ChE-431 Maintenance Engineering 3(3,0)
ChE-432 Industrial Psychology and Ethics 2(2,0)
ChE-433 Polymer Engineering 2(2,0)
ChE-434 Petroleum Refinery 2(2,0)
ChE-435 Food Engineering 2(2,0)
ChE-436 Membrane Technology 2(2,0)
ChE-437 Computational Fluid Dynamics 2(2,0)
ChE-438 Computer Aided Design 2(2,0)
ChE-439 Process Analysis and Optimization 2(2,0)
ChE-440 Chemical Safety and Security 2(2,0)
ChE-441 Process Equipment Malfunction 2(2,0)
ChE-442 Machine Learning in Chemical Engineering 2(2,0)
ChE-443 Electrochemical Engineering 2(2,0)
ChE-444 Textile Technology 2(2,0)




Course Contents

Semester 1

ChE-101: Industrial Stoichiometry — I

(1) Introduction to Chemical Engineering (2) Dimension and units: (a) Conversion of units (b)
Dimensional consistency and analysis (3) Stoichiometric and composition relations: Mole
fraction, mass fraction, volume fraction, molarity, molality, normality, formality, parts per
million, parts per billion (4) Stoichiometric calculations based on ideal gas laws: (a) Ideal gas
mixtures and partial pressure (b) Pure component volume (c) Specific gravity and different
scales (d) Composition of a gas on dry and wet basis (e) Material balance involving gases
(reactive and non-reactive) (5) Humidity and saturation: (a) Vapor pressure, saturation, humidity,
absolute humidity, relative humidity (b) Dew point, bubble point, wet bulb and dry bulb
temperature (c) Material balance involving saturation (6) Steady state mass and energy balance:
(a) Processes classification (open, closed, batch, semi-batch, continuous, transient, steady state),
Unit operations (general definition, introduction of concept), Flow diagrams, General material
balance equation, System boundaries, Degrees of freedom analysis (b) Material balances for non-
reacting systems (c) Material balances for reacting systems (stoichiometry, conversion,
excess/limiting reactant, yield, selectivity, extent of reaction) (d) Species material balance on
steady state systems involving single unit and single reaction (e) Elemental material balance on
steady state systems involving single unit and single reaction (f) General Energy balance
equation, Energy balances for non-reacting systems, Energy balances for closed systems, Energy
balances for open systems.

Recommended Books:

1. D. M. Himmelblau, and J. B. Riggs, Basic Principles and Calculations in Chemical
Engineering, 8th Ed, Pearson Education, Inc.: 2012

2. O. A. Hougen, and K. M. Watson, Chemical Process Principles — Part 1. Material and
Energy Balances, 7th Ed, John Wiley & Sons, Inc., New York: 1954



3. R. M. Felder, and R. W. Rousseau, “Elementary Principles of Chemical Processes, 3rd Ed,
John Wiley & Sons, Inc., New York: 2004

4. G. V. Reklaitis, and D. R. Schneider, Introduction to Material and Energy Balances, 1st Ed,
John Wiley & Sons, Inc., New York: 1983

CSC-106: Application of Information and Communication Technologies

(1) Introduction to Computer Systems (2) Basic Operations and Components of a Generic
Computer System (3) Processing Data (4) Internet Basics (5) Introduction to Embedded Systems
(6) Networking Basics (7) Database Management (8) Protecting your privacy, your computer,
and your data (9) ICT Applications (10) Future Trends in ICT

Recommended Books:
1. Faithe Wempen, Computer Fundamentals: Introduction to computers, John Wiley & Sons,
Inc., New York: 2014

CY-142: Physical and Analytical Chemistry

(1) Dalton’s law, Henry’s law, and Raoult’s law (2) Antoine equation (3) Relative volatility (4)
Electrochemistry, including fuel cells (5) Colloidal chemistry, reaction kinetics, and equilibrium
(6) Introduction to instrumental techniques involving: (a) Potentiometry (b) pH-metery (c)
Liquid—solid chromatography (d) High performance liquid chromatography (e) lon exchange (f)
Gas chromatography (g) Plane chromatography (h) Basics of spectroscopy (i) UV and visible

spectroscopy.

Recommended Books:

1. H. Kuhn, H. D. Forsterling, and D. H. Waldeck, Principles of Physical Chemistry, 2nd Ed.,
John Wiley & Sons, Inc., New York: 2009

2. L. G. Hargis, Analytical Chemistry: Principles and Techniques, 1 Ed., Prentice Hall: 1988

3. G.D. Christian, P. K. Dasgupta, and K. A. Schug, Analytical Chemistry, 7th Ed., John Wiley
& Sons, Inc., New York: 2013

4. D. A. Skoog, D. M. West, F. J. Holler, and S. R. Crouch, Fundamentals of Analytical
Chemistry, 2nd Ed Holt Rinehart Winston: 1969



5. R. M. Pashley, and M. E. Karaman, Applied Colloid and Surface Chemistry, 1 Ed., John
Wiley & Sons, Inc., New York: 2004

HU-111L: Communication Skills

(1) Introduction to communication skills (2) Verbal communication: Languages (verbal and
written), System of languages (a) Sound (b) Words (c) Sentences (d) Meaning and context (3)
Study Skills (4) Presentation skills (5) Components of communication (6) Non-verbal
communication: (a) signs and symbols (b) Sounds (c) Colors (Discussing different cultures) (d)
Gestures, postures and body language (e) Proxemics, Kinetics, Chronemics, haptic and vocalic

(7) Functional English (8) Public speaking (9) Presentation skills (10) Written communication.

Recommended Books

1. Murphi, Hide brands & Thomas, Effective business communication, 7th Ed., McGraw-Hill:
1997

2. A.J Rutherford, Basic Communication Skills for Technology, 2nd Ed., Pearson Education:
2007

3. R.V Lasiker, Basic Business Communication, 8th Ed, Irwin Professional Publishing: 1990

1S-102: Islamic Studies

(1) The holy Quran: (a) Significance of the Holy Quran (b) Topics of the Holy Quran (c)
Miracles (ljaz) of the Holy Quran (d) Principles of Interpretation (Tafseer) (e) Textual Study of
Sura Al-Hujurat (complete) (f) Textual Study of Sura Al-Maida (Verse: 1 to 6) (g) Textual Study
of Sura Al-Fur’qan (Verse: 63 to 77) (h) Subjective Study of Sura Al-Noor, Al-Baqgra 178, 179,
Al-Nisa 92, 93, Al-Maidah 8, 31-34, 38, Al-Noor 1-31, 60, Al-Ahzab 32, 33, 53, 55, 59 (2) Al-
Hadith: (a) The need & Importance of Hadith (b) Compilation of Hadith (c) Brief Introduction of
Sihah Sittah (d) Textual Study of Hadith: Arbaeen-e-Navavi by Imam Nawawi, Hadith: 1 to 42
(meaning of Arabic text, translation and explanation) (3) The Study of Articles of Faith& Pillars
of Islam and Jihad: (a) Six Articles of Faith (b) Pillars of Islam (c) Jihad (Striving in the Cause of
Allah): Importance, Significance and Its Kinds (4) Seerah-Tun-Nabi #: (a) Life of the Holy
Prophet (Peace be upon him) in Makkah and Madina (b) The Holy Prophet (Peace be upon him)
as a Perfect Man (c) Muhammadan Revolution (5) Islam and Modern Science: (a) The Holy

Quran as a Guide for the Modern Scientific Development, Surah Al-Bagra: Verse 164, Aal-e-



Imran: Verse 190-191 (b)Importance of Science Education in the Modern Age (c) Introduction
of Muslim Scientists, Contribution of Muslim Scholar towards Science (6) Islamic Ethics: (a)
Kindness with Parents, Kindred, Orphans and Needy People (b) Fair Speaking to the People (c)
Refrain from Evil and Shameful Deeds (d) Abstain from killing any person except by way of
Law (e) Security of the Orphans Property (f) Full Justice in Measure and Weight (g) Prevention
from Inventing a Lie (h) Fraud and Its Bad Effects

MA-113: Calculus and Analytic Geometry

(1) A review of differentiation: (a) Geometrical interpretation of a derivative (b) Infinitesimal (c)
Differential coefficient (d) Derivatives of higher order (€) Indeterminate forms and L’Hopital’s
rule (f) Asymptotes (g) Curvature (h) Approximation and error estimates (2) Further techniques
of integration: (a) Integration by reduction formula (b) Fundamental theorem of integral calculus
(c) Definite integral and its properties (d) Area enclosed between curves (e) Arc length (f)
Volume of a solid (g) Volume of a solid of revolution (h) Area of surface of revolution (i)
Moments (j) Centroids (3) Cartesian, cylindrical, and spherical coordinates: (a) Ratio formula (b)
Equation of a straight line in R3 (c) Direction ratios and direction cosines (d) Angle between two
straight lines (e) Distance of a point from a line (f) Equation of a plane (g) Angle between two
planes (h) The sphere (i) Directional derivatives (4) The concept of limit, continuity, and
differentiation in functions of several variables: (a) Geometric interpretation of partial
derivatives (b) Total differential (c) Chain rule (d) Implicit differentiation (¢) Maxima and
minima of functions of two independent variables (f) Taylor’s and Maclaurin’s series for
functions of two variable (5) Double integration: (a) Fubini’s theorems (b) Change of order (c)

Geometrical interpretation of double integral (d) Applications to find volumes and areas.

Recommended Books:

1. G. B. Thomas, and R. L. Finney, Calculus and Analytic Geometry, 9 Ed., Addison
Wesley: 1995

2. E. Kreyszig, Advanced Engineering Mathematics, John Wiley and Sons: 1967

3. Calculus” by H. Anton, I. C. Bivens, and S. Davis, 10th Ed., Wiley: 2012

ME-125L : Engineering Drawing



(1) Introduction of Drawing & Drawing tools (2) Introduction to Lettering. Lines. and
Dimensioning Methods (3) To construct different regular polygons and inscribed/circumscribed
Geometrical Figures (4) To learn isometric view conversion into Orthographic projection, Sheet
layout Planning and dimensioning methods (5) To draw Orthographic projection of U-block and
I-Beam (6) To draw Orthographic projection Brass Step & Pair of Brasses (7) To draw
Orthographic projections of the Crankshaft and Crosshead (8) To draw orthographic projections
of a Pair of Brasses, To convert Bearings' isometric view into orthographic projection (9) To
understand details of the assembly drawing of Nut and Bolt, coupler. bearings. and hook
coupling (10) To exercise assembly drawing of rivets. rivets joints and threads (11) To practice
Free hand sketches of different given mechanical components/assemblies (12) To understand

different mechanical standard symbols



Semester 2

QT —101: Translation of the Holy Qur’an -I
Translation of Parah 1 to 8 of Holy Qur’an

Recommended Books
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Abdullah Yousaf Al Qur’an Translation English .18
Dr. Mohammad Mahmood Ghali Qur’an Translation English .19
Muhammad Asad Qur’an Translation English .20

ChE-108: Fluid Flow-I

(1) Fluid statics: (a) Nature of fluids (b) Hydrostatic equilibrium (c) Barometric equation (d)
Hydrostatic equilibrium in a centrifugal field (2) Applications of fluid statics: (a) Manometer (b)
Continuous gravity decanter (c) Centrifugal decanter (3) Laminar flow: (a) Velocity field (b)
Shear stress (c) Shear rate (d) Laminar flow (e) Newtonian and non-Newtonian fluids (f)
Viscosity (g) Relation between viscosity and momentum flux (h) Temperature and pressure
dependence of viscosities of liquids and gases (i) Kinematic viscosity (4) Turbulent flow: (a)
Reynolds number (b) Turbulence (c) Transition from laminar to turbulent flow (d) Velocity
fluctuations in turbulent flow (e) Statistical nature of turbulence (f) Isotropic turbulence (g)
Reynolds stresses (h) Eddy viscosity (5) Boundary layers: (a) Laminar and turbulent flow in
boundary layers (b) Boundary layer formation in straight tubes (c) Boundary layer separation and
wake formation (6) Basic equations of fluid flow: (a) Continuity equation (b) Differential
momentum balance (c) Navier— Stokes equations (d) Euler’s equation (e) Couette flow (f)
Macroscopic momentum balance (g) Momentum correction factor (h) Flow over an inclined
surface (i) Angular momentum equation (j) Bernoulli equation (k) Kinetic energy correction
factor (1) Fluid friction (6) Incompressible flow in pipes and channels: (a) Shear stress and skin

friction in pipes (b) Hagen—Poiseulle equation (c) Friction factor; Flow in noncircular channels



(d) Effect of surface roughness (e) Friction factor chart (f) Friction from changes in velocity or
direction, (g) Friction loss from sudden expansion or contraction of cross section (h) Effect of
fittings and valves (i) Velocity heads (j) Boundary layer

separation in a diverging channel.

Recommended Books:

1. McCabe, W. L.; Smith, J. C.; Harriott, P., Unit Operations of Chemical Engineering. 7th Ed.,
McGraw-Hill: 2005. [Chapters 2-9]

2. Abulencia, J. P.; Theodore, L., Fluid flow for the Practicing Chemical Engineer. John Wiley
& Sons, Inc.: 2011.

3. Chhabra, R.; Shankar, V., Coulson and Richardson’s Chemical Engineering — Vol 1A: Fluid
Flow: Fundamentals and Applications. 7th Ed., Butterworth-Heinemann: 2017.

4. Deen, W. M., Introduction to Chemical Engineering Fluid Mechanics. Cambridge University
Press: 2016.

5. De Nevers, N., Fluid Mechanics for Chemical Engineers. 3rd Ed., McGraw-Hill: 2005.

6. Holland, F. A.; Bragg, R., Fluid Flow for Chemical Engineers. 2nd Ed., Butterworth-

Heinemann: 1995.

ChE-109: Chemical Process Industries

(1) Fundamentals of Chemical Process (2) Introduction to process flow sheeting (3) Detailed
study of the following groups of industries: (a) Drinking Water treatment: Water conditioning,
Environmental protection (b) Silicate industries: (a) cement: portland cement, lime, gypsum |,
miscellaneous calcium compound (b) glass: methods of manufacture, manufacture of special
glass (c) ceramics: Basic raw material, whitewares, Refractories, Kiln (4) Agro-based industries
(@) pulp and paper: manufacturing of pulp and paper, Structural boards (b) Soap and detergent (c)
oil and ghee: processes for conversion, vegetable oil, animal fats and oil, sugar) (5) Acid
industries (hydrochloric acid, sulfuric acid, nitric acid, phosphoric acid) (6) Alkali industries
(soda ash, caustic soda, ammonia) (7) Fertilizer industries (NPK based fertilizers) (8) Nitrogen
industries: Synthetic ammonia, Ammonium sulfate, Urea, Sodium Nitrate (9) Miscellaneous

Chemical (insecticides, explosives, surface coating) (h) Refinery and Petrochemicals (10) Food



and food by-products: Types of food processing, Food processing Equipment (11) Industrial
gases (Oxygen and Nitrogen).

Recommended Books:
1. G.T. Austin, Shreve’s Chemical Process Industries, 5th Ed., McGraw-Hill: 1986.
2. G. N. Pandey, A Textbook of Chemical Technology, Vol-1, Vikas Publishing: 1974.
3. J. Moulijn, M. Makkee, and A. van Diepen, Chemical Process Technology, 2nd Ed., Wiley:
2013.
4. J. A. Kent, “Riegel’s Handbook of Industrial Chemistry”, 9th Ed., Springer: 1992.

CS-103: Introduction to Computer Programming for Data Science

Introduction to Computers and Python Overview of Hardware and Software, Operating Systems,
Python and other Programming Languages, Internet and World Wide Web, Software
Technologies, How Big Is Big Data? Test-Drive: Using Python and Jupyter Notebooks Data
Science: Case Study— A Big-Data Mobile Application, Introduction to Python Programming
Variables and Assignment Statements, Arithmetic operators, Function print and an Intro to
Strings, Getting Input from the User, Data Science: Basic Descriptive Statistics, Programming
Logic, Flow charts, program structure, logic building, algorithms, Conditional Statements
Boolean Operators and, or and not, The if Statement and Comparison Operators, Algorithms,
Pseudocode, Control Statements, if Statement, if...else and if...elif...else Statements, Repetition
Structures, Sequence-Controlled Repetition, Sentinel-Controlled Repetition, Nested Control
Statements, break and continue Statements, Data Science: Measures of Central Tendency—
Mean, Median and Mode, Functions, Defining Functions, Functions with Multiple Parameters,
Random-Number Generation, Case Study: A Game of Chance, Python Standard Library, math
Module Functions, Default Parameter Values, Keyword Arguments, Scope Rules, import: A
Deeper Look, Function-Call Stack, Data Science: Measures of Dispersion, Sequences: Lists and
Tuples Lists, Tuples, Unpacking Sequences, Sequence Slicing, del Statement, Passing Lists to
Functions, Sorting Lists,

Searching Sequences, Simulating Stacks with Lists, Two-Dimensional Lists Data Science:
Simulation and Static Visualizations, Dictionaries and Sets Creating a Dictionary, iterating

through a Dictionary, Basic Dictionary Operations, Dictionary Methods keys and values,



Dictionary Comparisons, Comparing Sets, Mathematical Set Operations, Mutable Set Operators
and Methods, Set Comprehensions, Data Science: Dynamic Visualizations, Array-Oriented
Programming with NumPy Creating arrays from Existing Data, array Attributes, Filling arrays
with Specific Values,
Creating arrays from Ranges, List vs. array Performance, NumPy Calculation Methods, Indexing
and Slicing, Views: Reshaping and Transposing, Data Science: pandas Series and Data Frames,
Manipulating Strings, Formatting Strings, Concatenating and Repeating Strings, Stripping
Whitespace from Strings, Other String manipulation functions, Data Science: Pandas, Regular
Expressions and Data Munging, Files and Exceptions, Files, Text-File Processing, Updating Text
Files, Serialization with JSON, Focus on Security: pickle, Serialization and Deserialization,
Handling Exceptions, Data Science: Working with CSV Files
Recommended Books:

1. Faithe Wempen, Computer Fundamentals: Introduction to computers, John Wiley &

Sons, Inc., New York: 2014

MA-116: Linear Algebra and Differential Equations

A review of matrices, determinants and finding inverse of a matrix through elementary row
operations: Solution of the system of linear equations; Euclidean spaces; Vector spaces;
Subspaces; Linear independence and dependence; Basis and dimensions; Normed spaces, Inner
product spaces, Angle and orthogonality in inner product spaces, Orthogonal basis; Linear
transformations; Kernel and range; Inverse linear transformation; Rank and nullity of linear
transformation; Eigenvalues and eigenvectors; Applications to relevant problems. Formation of
differential equations; Solution of various types of first order differential equations; Orthogonal
trajectories; Application in physical problems. Linear differential equations of second order;
Complementary function and particular integral; Solution of non-homogeneous linear differential
equations of second order and higher by (i) the method of undetermined coefficients (ii) the
method of variation of parameters and Application of second order differential equations; System
of differential equations; Laplace transform; Solution of initial value problems by Laplace
transform. Formation of partial differential equations; Equations reducible to ordinary
differential equations. Periodic functions. Even and odd functions. Fourier series of functions of
period 21 and arbitrary period; Half range series.

Recommended Books:



1. "Mathematics for Engineers and Scientists” by Muhammad Igbal Bhatti and Muhammad
Nasir Ch, published by Allied Book Centre, Urdu Bazar Lahore.

2. "Advanced Engineering Mathematics" by E. Kreyszig, published by John Wiley & Sons,

3. "Advanced Engineering Mathematics" by H.K. Dass, published by S. Chand & Company,
New Dehli.

4. "Ordinary Differential Equations™ by N.A. Shah, A-one publishers, Urdu Bazar, Lahore.

5. "Partial Differential Equations™ by N.A. Shah, A-one publishers, Urdu Bazar, Lahore.

ME-100L: Workshop Practice

(1) Basic/ Elementary Machine shop: Detailed study of center lathe and accessories, Plain and
taper turning, Basic lath operations including turning, facing, simple screw cutting/treading,
knurling, grooving, cutting tools and their grinding. Brief introduction of shaper, milling sharing
and surface grinding machine, Assigning of practical jobs (2) Fitting and fabrication shop: use
and care of fitter’s tools, marking out of job, practice in metal filing, Sawing, Drilling, dieing,
tapping and reaming. Brief introduction and use of power Hack Saw, Arbor Press, Sheet sharing
machine, Sheet rolling machine, punching machine and drilling machine, Assigning of practical
jobs (3) Carpentry Shop: Use and care of tools, types of timber, its defects and preservation
methods practices in planning and Sawing, Different types of wood joints, study of sawing,
planning, turning mortises and tenon machines, Assigning of practical jobs (4) Electric shocks
and treatment, use and care of tools used by electrician, types and uses of cable and electrical
accessories for house wiring, practices in simple house wiring, testing methods. Switch gear used

on domestic installation and DB system, Earthing system, Assigning of practical jobs.

Recommended Books:
1. W.A.J Chapman, Workshop Technology, part-1, Taylor & Francis: 1972
2. Wood Work Technology, Lady bird Series
3. Pak Cables Limited, Wiring Manal

4. Richter and Schwan, Electrical Wiring, 13th Ed., McGraw Hill: 1984

PHY-113: Applied Physics



(1) Sound: (a) Sound waves (b) Properties, sources, and types of sound waves (c) Vibrating
systems (d) Beats (e) Doppler’s effect (2) Thermodynamics: (a) Temperature and heat (b)
Thermal expansion (c) Absorption of heat by solids and liquids (d) Laws of thermodynamics (e)
Heat transfer mechanisms (f) Ideal gases (g) Translational kinetic energy (h) Distribution of
molecular speeds (i) Molar specific heats (j) Entropy (3) Magnetism: (a) Magnetic field (b)
Crossed fields (c) Discovery of electron (d) Hall effect (¢) A circulating charged particle (f)
Magnetic forces (g) Torque on a current loop (h) Ampere’s law (i) Solenoids and toroids (j)
Magnetic dipoles (k) Maxwell’s equations (4) Atomic physics: (a) Properties of atoms (b)
Electron spin (c) Angular momenta and magnetic dipole moments (d) Stern—Gerlach experiment
(e) Magnetic resonance (f) Pauli exclusion principle (g) Periodic table (h) X-rays (i) Lasers (j)
Spectroscopy (5) Nuclear physics: (a) Discovering the nucleus (b) Nuclear properties (c)
Radioactive decay (d) Alpha decay (e) Beta decay (f) Radioactive dating.

Recommended Books:

1. D. Halliday, R. Resnick, and J. Walker, Fundamentals of Physics, 9th Ed., Willey and Sons
Inc. (USA): 2010

2. H. D. Young, R. A. Freedman, T. R. Sandin, and A. L. Ford, Sears and Zemansky’s
University Physics, 10th Ed., Addison-Wesley: 1999

3. D. C. Giancoli, Physics for Scientists and Engineers with Modern Physics and Mastering
Physics, 4th Ed., Pearson: 2008



Semester 3

ChE-201: Industrial Stoichiometry — 11

(1) Steady state Material Balance involving: (a) Recycle without chemical reaction (b) Recycle
with chemical reaction (c) Bypass and purge streams (2) Energy balance calculations for reacting
systems (enthalpy, reference state, heat capacity estimation, heat of reaction, heat of formation,
single and multi-phase systems) (3) Combined Material and Energy balances on reacting and

non-reacting systems involving multiple units and reactions.

Recommended Books:

1. D. M. Himmelblau, and J. B. Riggs, Basic Principles and Calculations in Chemical
Engineering, 8th Ed., Pearson Education, Inc.: 2012

2. O. A. Hougen, and K. M. Watson, Chemical Process Principles — Part 1: Material and
Energy Balances, 7th Ed., John Wiley & Sons, Inc., New York: 1954

3. R. M. Felder, and R. W. Rousseau, “Elementary Principles of Chemical Processes, 3rd Ed.,
John Wiley & Sons, Inc., New York: 2004

4. G. V. RekKlaitis, and D. R. Schneider, Introduction to Material and Energy Balances, 1st Ed.,
John Wiley & Sons, Inc., New York: 1983

ChE-203: Particle Technology

(1) Characterization of the particles: (a) Shape factor and sphericity of particles (b) Mean
diameters

(c) Density of mixture of solid particles (2) Screening: (a) Types of screens (b) Factors affecting
screening operations (c) Screen effectiveness (d) Cumulative and differential analysis for particle
size distribution (e) Size frequency curve and its importance (f) Specific number of particles (g)
Specific surface of a mixture of solid particles (3) Storage and handling of solids: (a) Janssen
Equation (b) Mohr’s Stress circle () Angles of repose, internal friction and wall friction (d)
Factors affecting the choice of storage vessel (4) Mixing: (a) Types of mixers for continuous and
discrete solids (b) Factors affecting mixing operation of solids (c) Mixing index (d) Axial mixing
and its importance (e) Rate of mixing (5) Size reduction: (a) Basic modes of size reduction size

reduction laws(b) Size reduction machines (c) Angle of nip for double role crusher and Jaw



crusher (d) Critical speed of ball mill and various actions in the ball mill operation (e) Selection
criteria of size reduction machines (6) Introduction to Filtration: (a) Types of Industrial filters (b)
Pressure drop calculation in filter operation (c) Time required for filtration (d) Crystallization
(Should be included in the mass transfer).

Recommended Books:

1. W. L. McCabe, J. C. Smith, and P. Harriott, Unit Operations of Chemical Engineering, 7th
Ed., McGraw-Hill: 2004.

2. J. F. Richardson, J. H. Harker, and J. R. Backhurst, Coulson and Richardson’s Chemical
Engineering —Vol 2: Particle Technology & Separation Processes, 5th Ed., Butterworth-
Heinemann: 2002.

3. R. G. Holdich, Fundamentals of Particle Technology, Midland Information, Technology and
Publishing: 2002.

4. M. Rhodes, Introduction to Particle Technology, 2nd Ed., Wiley: 2008.

5. Bychuan-yuwu and Jonathan P. K. Seville, Particle Technology and Engineering,

Butterworth-Heinemann: 2016.

ChE-204: Chemical Engineering Thermodynamics — |

(1) Introduction to chemical engineering thermodynamics (2) Thermodynamics laws and their
application in Chemical Engineering Processes: (a)lst law of thermodynamics (b)
Thermodynamic state and state functions (c) Equilibrium (d) Phase and phase rule (e) Reversible
and irreversible processes (f) 2nd law of thermodynamics (g) Entropy (h) Entropy changes of an
ideal gas (i) Calculation of ideal work (j) Lost work (k) 3rd law of thermodynamics (3)
Volumetric Properties of pure fluids: (a) Polytropic processes (b) Cubic EOS (c) Virial EOS (d)
Generalized correlations (4) Thermodynamic property diagrams and tables (5) Power cycles,
refrigeration and liquefaction processes: (a) Carnot engine (b) Rankine cycle (c) Internal
combustion engine (d) Vapor compression and absorption cycles.

Recommended Books:

1. J. M. Smith, H. G. van Ness, and M. M. Abbott, Introduction to Chemical Engineering
Thermodynamics, 7th Ed., McGraw-Hill:2004



2. S. |. Sandler, Chemical and Engineering Thermodynamics, 3rd Ed., John Wiley and Sons
Inc.: 1998

3. Elliot & Lira, Introductory Chemical Engineering Thermodynamics, 2nd Ed., Prentice-Hall
Inc.: 1999

4. Milo D. Koretsky, Engineering and Chemical Thermodynamics, 2nd Ed., John Wiley and
Sons Inc.: 2013

CY-221: Inorganic and Organic Chemistry

(1) Overview of periodic table (2) Molecular orbital theory (3) Chemistry of solutions (4)
Chemistry of transition metals, coordination compounds, and radioactive elements (5)
Crystalline state of metals and lattice structure (6) Industrial inorganic chemistry (7) Qualitative
and group theory of inorganic chemistry (8) Functional groups (9) Interconversion of functional
groups (10) Unit processes: Reaction mechanism of (a) Sulfonation (b) Nitration (c)

Hydrogenation (d) Amination (e) Halogenation (f) Oxidation (g) Polymerization
Recommended Books:

1. P. H. Groggins, Unit Processes in Organic Synthesis, 2nd Ed., McGraw-Hill: 2002

2. G. L. Miessler, P. J. Fischer, and D. A. Tarr, Inorganic Chemistry, 5 Ed., Pearson: 2013

HU-221: Technical Writing and Presentation Skills

(1) Introduction to technical communication: (a) What is technical communication (b) Factors to
consider in technical communication (¢) Examining your purpose (d) Determining how to
provide content (2) Writing process: (a) Writing effective paragraphs for technology (b)
Developing a clear pattern of organization (3) Making writing effective: (a) Achieving
parallelism in writing (b) Constructing effective sentences (4) Paragraph Writing (5) Business
Correspondence (6) Interview Skills (7) Writing Technical Reports (8) Types of Reports (9)
Publishing and Presenting Reports

Recommended Books:

1. Raymond V. Lesikar & Marie E. Flatley. Basic Business Communication. McGrawHill/Irwin
[2001].



2. Sharon J. Gerson & Steven M. Gerson. Technical Communication: Process and Product.

Boston: Pearson Inc. [2017].

3. Suzan Last; Candice Neveu & Monika Smith. Technical Writing Essentials: Introduction to

Professional Communications in the Technical Fields. [2019]

4. Andrea J. Rutherfoord. Basic Communication Skills for Technology. Pearson [2000].

QT —201: Translation of the Holy Qur’an -11
Translation of Parah 9 to 16 of Holy Qur’an

Recommended Books
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Semester 4

ChE-105L: Occupation Health and Safety

Module-1: Develop an OHS Policy for an organization, Module-2: Devise strategies for
promoting positive health and safety culture at workplace, Module-3-4: Identify and
communicate the hazards at various workplaces, Module-5: Design Safety Posters and Signs for
a workplace, Module-6-7-8: Carry out the Area OH&S Risk Assessment and suggest risk control
measures, Carry out the Task/Activity Risk Assessment and develop a safe system of work and
Carry out the fire risk assessment, Module-9: Develop the emergency response plan for Fire and
Carry out the Fire Drill, Module-10: Conduct the laboratory safety Inspection and give
recommendations based on the 5-S method.

Recommended Books:

1. Robert H. Hill, Jr., David C. Finster “Laboratory Safety for Chemistry Students” 2nd Ed.
John Willey and Sons Inc. (USA), 2016.

2. Phil Hughes, Ed Ferrett, “Introduction to health and safety at Work: The Handbook for the
NEBOSH General Certificate”, Butterworth-Heinemann Publications

ChE-208: Fluid Flow-I1

(1) Compressible Flows: Fundamental concepts, general governing equations of compressible
flow. Isentropic flow through nozzles, adiabatic frictional flow, and isothermal frictional flow.
(2) Flow Past Immersed Objects: Mechanics of motion of particles, drag, drag coefficients, and
stagnation points. Governing equation of free and hindered settling. pressure drops through beds
of solids. (3) Fluidization: Conditions of fluidization, minimum fluidization velocity, fluidized
bed height calculation, types of fluidizations, applications of fluidization. (4) Transportation of
Fluids: Selection of pipe sizes, joints and fittings, allowances for expansion, prevention of
leakage around moving parts, various types of valves, pumps, fans, blowers, compressors, and
ejectors. (5) Measurement of Flowing Fluids: Differential pressure flow meters, velocity flow
meters, mass flow meters, other special types of flow meters. (6) Agitation and Mixing: Mixing

mechanisms, impeller, and mixer design, mixing efficiency and power requirements of mixers.

Recommended Books:



3. McCabe, W. L.; Smith, J. C.; Harriott, P., Unit Operations of Chemical Engineering. 7th Ed.,
McGraw-Hill: 2005 [Chapters 2-9]

4. Abulencia, J. P.; Theodore, L., Fluid flow for the Practicing Chemical Engineer. John Wiley
& Sons, Inc.: 2011

5. Chhabra, R.; Shankar, V., Coulson and Richardson’s Chemical Engineering — Volume 1A:
Fluid Flow: Fundamentals and Applications. 7th Ed., Butterworth-Heinemann: 2017

6. Deen, W. M., Introduction to Chemical Engineering Fluid Mechanics. Cambridge University
Press: 2016

7. De Nevers, N., Fluid Mechanics for Chemical Engineers. 3rd Ed., McGraw-Hill: 2005

8. Holland, F. A.; Bragg, R., Fluid Flow for Chemical Engineers. 2nd Ed., Butterworth-

Heinemann: 1995

ChE-209: Process Heat Transfer

(1) Introduction to heat transfer; (a) Applications and importance of heat transfer, (b) Modes of
heat transfer. (2) Heat transfer by conduction: (a) Fourier’s law (b) Thermal conductivity (c)
Steady state heat conduction through a flat or cylindrical wall (d) Unsteady state heat conduction
with constant or variable surface temperature (3) Heat transfer by convection: (a) Newton’s law
(b) Free and forced convection (c) dimensional analysis, (d) overall heat transfer coefficient, ()
with and without phase change, (f) Momentum and heat transfer analogies, (g) Boiling and
condensation (4) Radiation heat transfer; (a) laws of radiation, (b) black and non-black body
radiation. (5) Introduction to heat transfer equipment for process industries (a) Selection and
performance evaluation criterion, (b) types of heat exchangers (6) Process and mechanical design
of heat exchangers; (a) double-pipe, (b) shell-and-tube, (c) gasketed-plate, (d) plate-fin and tube-
fin. (7) Design of evaporators.

Recommended Books

1. Kakag, S.; Liu, H.; Pramuanjaroenkij, A., Heat Exchangers: Selection, Rating, and Thermal
Design. 3rd Ed., CRC Press: 2012. [Chapters 1-4, 6-12]

2. McCabe, W. L.; Smith, J. C.; Harriott, P., Unit Operations of Chemical Engineering. 7th Ed.,
McGraw-Hill: 2005. [Chapters 10-14]

3. Cao, E., Heat Transfer in Process Engineering. McGraw-Hill: 2010



Chhabra, R.; Shankar, V., Coulson and Richardson’s Chemical Engineering — Volume 1B:
Heat and Mass Transfer: Fundamentals and Applications. 7th Ed., Butterworth-Heinemann:
2017

Nitsche, M.; Gbadamosi, R. O., Heat Exchanger Design Guide: A Practical Guide for
Planning, Selecting and Designing Shell and Tube Heat Exchangers. Butterworth-
Heinemann: 2015

Serth, R. W.; Lestina, T. G., Process Heat Transfer: Principles, Applications, and Rules of
Thumb. 2nd Ed., Academic Press: 2014

Theodore, L., Heat Transfer Applications for the Practicing Engineer. John Wiley & Sons,
Inc.: 2011

ChE-211: Separation Processes-I

(1) Overview of Separation Processes and classification; (2) Phase Equilibria: Liquid — liquid,

Liquid — Vapor, Liquid — Gas, Liquid — Solid, Phase Diagrams; (3) Diffusion: Laws and

Applications; (4) Mass Transfer theories; (5) General Design Consideration of separation

processes; (6) Liquid — Liquid Separation processes; (7) Adsorption; (8) Leaching; (9)

Humidification and Dehumidification; (10) Drying; (11) lon Exchange

Recommended Books

1.

McCabe, W. L.; Smith, J. C.; Harriott, P., Unit Operations of Chemical Engineering. 7th Ed.,
McGraw-Hill: 2005 [Chapter 19]

Seader, J. D.; Henley, E. J.; Roper, D. K., Separation Process Principles: Chemical and
Biochemical Operations. 3rd Ed., John Wiley & Sons, Inc.: 2011. [Chapters 1, 3-4, 8, 14-16,
18]

Benitez, J., Principles and Modern Applications of Mass Transfer Operations. 2nd Ed., John
Wiley & Sons, Inc.: 200.

Chhabra, R.; Shankar, V., Coulson and Richardson’s Chemical Engineering — Volume 1B:
Heat and Mass Transfer: Fundamentals and Applications. 7th Ed., Butterworth-Heinemann:
2017

Khoury, F. M., Multistage Separation Processes. 4th Ed., CRC Press: 2015

King, C. J., Separation Processes. 2nd Ed., Dover Publications, Inc.: 2013



1S-202 Ideology and Constitution of Pakistan

(1) Ideology of Pakistan: (a) Definition and Explanation of Ideology, (b) Historical Background
wit Reference to Shah Wali Ulah, Sir Syed Ahmad Khan, Ali Garh and Other Movements, (c)
References from the Speeches and Statements of Allama Dr. Muhammad Igbal and Quiad-e-
Azam Muhammad Ali Jinnah, (d) The Role of Women and Students in Freedom Movement,
Aims and Objectives of the Creation of Pakistan, (2) Ideological Awakening During 20" Century
of British Colonial India: (a) Evolution of Two Nation Theory, Urdu-Hindi Controversy,
Partition of Bengal, Simla Deputation, (b) Establishment of All India Muslim League, (c)
Khilafat Movement and Non-Cooperation Movement, (d) 14 Points of Jinnah, Igbal’s Allahabad
Address1930 and Pakistan Resolution 1940, (e) Emergence of First Ideological Muslim State, (3)
The Constitutions of Islamic Republic of Pakistan, (a) Basic Concept of State and Constitution,
Nationalism, Polity and Types of Governments, Organs of the State, (b) Distribution of Powers
in Constitution, (c) Major Causes of Delay in the Process of Constitution Making in Pakistan, (d)
The First Constituent Assembly 1947-1954, (e) The Second Constituent Assembly and
Parliamentary Constitution of 1956, (f) The Presidential Constitution of 1962, (g) The
Constitution of 1973, (h) Procedures of Amending the Constitution, Major Amendments in the

Constitution of 1973 and Their Impacts on Pakistan Polity.

Recommended Books:

1. Ahmad, Jamil-ud-Din. (1960) “Speeches and Writings of Mr. Jinnah” Lahore: Sheikh
Muhammad Ashraf

2. Ahmed, Ishtiaq. (1987). “The Concept of An Islamic State: An Analysis of Ideological
Controversy in Pakistan” New York: Continuum International Publishing.

3. Ali, Ausaf. (1988). “Broader Dimensions of the Ideology of Pakistan™ Karachi: Royal Book
Company

4. Iqgbal, Dr. Javed. (2011). “Ideology of Pakistan™ Lahore: Sang-e-Meel Publications.

5. Khan, Hamid. (2009). “Constitutional and Political History of Pakistan” Second Edition,
Karachi: Oxford University Press.

6. Rizvi, Justice Syed Shabbar Raza. (2021). “Reading: The Constitution of Pakistan™ Lahore:
Manzoor Law Book House.

7. Waseem, Muhammad. (2021). “Political Conflict in Pakistan” London: Hurst and Company.



MA-242 Engineering Statistics

(1) Introduction & role of statistics in engineering. (2) Population & samples, Variables,
Methods of displaying data sets, Stem & leaf display, Histogram, Histogram shapes, Boxplot,
Bar chart, Pareto diagram, Dot diagram, Frequency distributions & their graphs, Outlier. (3)
Mean, Median, Quartile, Percentile, Range, Deviation from mean, Sample variance, Sample
standard deviation, Coefficient of variation. (4) Probability, Concepts & definitions, Basic
theorems of probability, Law of total probability, Bayes theorem, Discrete and continuous
random variables and their probability distributions, Density and distribution functions;
Expectation. (5) Mean & variance of discrete & continuous random variables, Binomial
distribution, Poisson distribution, Normal distribution, t-distribution, Chi- square distribution, F-
distribution. (6) Sampling techniques and sampling distribution; Point estimation and interval
estimation of parameters, Least square linear & polynomial regression, Linearization of

nonlinear models, Correlation, Design of experiments, Analysis of variance.

Recommended Books

1. Applied Statistics for Engineers & Scientists by Devore/Farnum, 3rd Ed. Thomas.

2. Probability and Statistics for Engineers and Scientists, Ronald E. Walpole, 8th Ed.
Pearson Educational International, 2007.

3. Probability and Statistics for Engineering and Sciences, 8th Ed. CENGAGE Learning.

4. Advanced Engineering Mathematics by Erwin Kreyszig, 11th Ed. John and Viley and
Sons.

5. Applied Statistics and Probability for Engineers by Montgomery, Runger, 3rd Ed. John
and Viley and Sons.

6. Probability and Random Variables and Stochastic Processes, Papoulis Athanasios, 3rd
Ed. McGraw-Hill Inc.

7. Introduction to Statistical Theory by Muhammad Shehzad and Sher Muhammad, IImi
Kitab Khana Urdu Bazar Lahore.



Semester 5

ChE-301: Chemical Reaction Engineering

(1) Overview of chemical reaction engineering: (a) Classifications of reactions (b) Rate of
reactions and variable affecting rate of reaction (2) Kinetics of homogenous reactions: (a)
Elementary and non-elementary reactions (b) Order and molecularity of reaction (c) Kinetic
model development for non-elementary reactions (d) Temperature dependency of rate equation
(Arrhenius factor and energy of activation) (3) Interpretation of batch reactor data: (a) Constant
and variable batch reactor under isothermal conditions (b) Integral method of analysis (c)
differential method of analysis (d) fractional life method (e) initial rates method (4) Rate laws
and stoichiometry: (a) Ideal reactors for single reaction (b) Mixed flow reactor (c) Plug flow
reactor (d) Batch flow reactor (e) Residence time/space time (5) Reactor systems: (a) Optimum
configuration of reactors (b) Recycle reactor (c) Autocatalytic reactions.

Recommended Books:

1. O. Levenspiel, Chemical Reaction Engineering, 3" Ed., John Wiley and Sons Inc.: 1999

2. H. S. Fogler, “Elements of Chemical Reaction Engineering, 4th Ed., Prentice- Hall Inc:2005

3. J. M. Smith, Chemical Engineering Kinetics, 3rd Ed., McGraw-Hall: 1981

4. R. W. Missen, C. A. Mims, and B. A. Saville, Introduction to Chemical Reaction
Engineering and Kinetics, 1st Ed., John Wiley and Sons Inc.: 1998

ChE-311: Engineering Materials

(1) Fundamental concepts of stress and strain, their estimation and applications (2) Mechanical
and thermal properties and phase behavior of the following materials of construction: (a) Iron,
Chromium and Aluminum and their Alloys (b) Lead and Titanium (c) Coinage materials (Gold,
Copper and Silver) (d) Platinum, Palladium (3) Polymeric and Composite materials: (a) Organic
Polymers (plastics and Rubbers) (b) Inorganic Polymers (Ceramic Materials and refractories) (c)
Biopolymers (Wood) (4) Novel Engineering Materials: (a) Functional Materials (b) Smart



Materials (c) Nanomaterials (5) Selection of materials of construction (6) Corrosion: (a)

Mechanism of Corrosion (b) Types of Corrosion (c) Control and prevention of Corrosion

Recommended Books:

1. C. M. Srivastava, and C. Srinivansan, Science of Engineering Materials, 1st Ed., John Wiley
and Sons Inc: 1987
. V. John, Introduction to Engineering Materials, 4th Ed., Palgrave Macmillan UK: 2003

w N

. W. F. Smith, “Principles of Materials Science and Engineering, 3rd Ed., McGraw-Hall:
1995

4. R. A. Flinn, and P. K. Trojan, Engineering Materials and Their Applications, 1st Ed.,

Houghton Mifflin Co.: 1975

ChE-312: Unit Processes

(1) Industrial application of the following unit processes with emphasis on their kinetic behavior
and economic importance: (a) Nitration: Introduction, Nitrating agent, Aromatic nitration,
Kinetic and mechanism of aromatic nitration, Nitration of paraffinic hydrocarbons, Nitrate esters,
N-nitro compounds, Thermodynamics of nitration, Process equipment for technical nitration,
Mixed acid for nitration, Typical industrial nitration processes (b) Esterification: Esterification
by organic acids, Esterification of carboxylic acid derivatives, Esters by addition to unsaturated
system, Esters of inorganic acids, Esterification practices (c) Amination: Introduction and
definition, Methods of reduction, Iron and acid reduction, Other metal and acid reduction,
Catalytic hydrogenation, sulfide reduction, Electrolytic reductions, Metal and alkali reduction,
Sulfite reduction, Miscellaneous reduction (d) Halogenation: Introduction, Kinetics and
thermodynamics of halogenation, Survey of halogenations, Chlorination in the presence of
catalyst, Photo halogenation, Design and construction of equipment, Technical halogenations (e)
Sulfonation: Introduction, Sulfonating agents and their principal applications, Chemical and
physical factors in sulfonation and sulfation, Kinetics, mechanism and thermodynamics,
Desulfonation reaction, Working up procedures, Industrial equipment and techniques, Transition
from batch to continuous processing, Technical preparation of sulfonates and sulfates (f)

Oxidation: Types of oxidation reaction, Oxidizing agents, Liquid phase oxidation with oxidizing



compounds, Liquid phase oxidation with oxygen, Vapor phase oxidation of aliphatic compounds,
Vapor phase oxidation of aromatic hydrocarbons, Kinetics and thermochemistry, apparatus for
oxidation (g) Hydrogenation: Introduction, Hydrogen production and properties, Catalytic
hydrogenation and hydrogenolysis type reactions, Kinetics and thermodynamics of
hydrogenation catalyst, Apparatus and material of construction, Industrial processes (h)

Fermentation

Recommended Books:

1. P. H. Groggins, Unit Processes in Organic Synthesis, 2nd Ed., McGraw-Hill: 2002

2. G.T. Austin, Shreve’s Chemical Process Industries, 5th Ed., McGraw-Hill: 1986

3. G. N. Pandey, A Textbook of Chemical Technology, Vol-1, Vikas Publishing: 1974

4. J. Moulijn, M. Makkee, and A. van Diepen, Chemical Process Technology, 2nd Ed., Wiley:
2013

5. J. A. Kent, “Riegel’s Handbook of Industrial Chemistry”, 9th Ed., Springer: 1992

ChE-304: Chemical Engineering Thermodynamics — 11

(1) Thermodynamic properties of pure fluids: (a) Properties relations for homogenous phases (b)

Residual Properties (c) Residual Properties by Equations of State (d) Thermodynamic Diagrams

(2) Solution thermodynamics: (a) partial molar properties (b) Generalized correlation for

fugacity and activity co-efficient (c) excess/residual Gibbs free energy (d) Solution

Thermodynamics Applications (3) V-L phase equilibrium: (a) Raoult’s Law and its modified

form (b) K-values (c) Dew/bubble point calculations (d) Flash point calculations (4) Chemical

Reaction Equilibrium (5) Vapor Liquid Equilibrium using Equations of State and Gamma-Phi

relations.

Recommended Books:

1. J. M. Smith, H. G. van Ness, and M. M. Abbott, Introduction to Chemical Engineering
Thermodynamics, 7th Ed., McGraw-Hill: 2004

2. S. I. Sandler, Chemical and Engineering Thermodynamics, 3rd Ed., John Wiley and Sons
Inc.: 1998

3. Robert C. Reid, J. M. Prausnitz, Thomas Kilgore Sherwood, The Properties of liquid and
gases, 3rd Ed., McGraw-Hill: 1977


https://www.google.com.pk/search?tbo=p&tbm=bks&q=inauthor:%22Robert+C.+Reid%22
https://www.google.com.pk/search?tbo=p&tbm=bks&q=inauthor:%22J.+M.+Prausnitz%22
https://www.google.com.pk/search?tbo=p&tbm=bks&q=inauthor:%22Thomas+Kilgore+Sherwood%22

MA-240: Numerical Analysis

(1) Basic concepts: (a) Round-off errors (b) Floating point arithmetic (c) Convergence (2)
Solution of nonlinear equations: (a) Simple iterations (b) Bisection method (c) Newton’s method
(d) Secant method (e) Method of false position (3) Solution of linear simultaneous equations: (a)
Jacobi’s method (b) Gauss—Seidel method (4) Finite differences: (a) Difference operators and
tables (b) Newton’s interpolating techniques for equally spaced data (C) Newton’s divided
difference table and interpolation (d) Lagrange’s formulation of interpolation (5) Numerical
differentiation: approximating the derivative (6) Numerical integration: (a) Review of
integration concepts and their physical significance for engineering (b) Trapezoidal and
Simpson’s rules (7) Solution of differential equations: (a) Euler’s methods (b) Runge—Kutta
methods (8) Computations: numerical techniques in the context of engineering applications and
solutions of problems by using MATLAB®

Recommended Books:

1. S. Chapra, and R. Canale, Numerical Methods for Engineers, 6th Ed., McGraw-Hill: 2009

J. H. Mathews, and K. K. Fink, Numerical Methods using MATLAB, 4th Ed., 2004

J. D. Hoffman, and S. Frankel, Numerical Methods for Engineers and Scientists, 2nd Ed.,

CRC Press: 2001

4. S. A. Bhatti, A First Course in Numerical Analysis with Fortran and C, 3rd Ed., Lahore
Shaharyar: 1996

w n

MGT-318 Entrepreneurship and Management

Introduction to management and entrepreneurship; functions of management; developing
successful business ideas; recognizing opportunities and generating ideas; feasibility analysis;
developing an effective business model; industry and competitor analysis; writing a business
plan; moving from an idea to an entrepreneurial firm; preparing the proper ethical and legal

foundation; assessing a new venture’s financial strength and viability.
Recommended Books:

1. Entrepreneurship _ successfully launching new ventures, Barringer and Ireland, Prentice Hall
(2016)



. Absolute Essentials of Business and Economics, Nerys Fuller-Love, Absolute Essentials of
Entrepreneurship-Routledge (2020)

Essentials of Entrepreneurship and Small Business Management, Jeffrey R. Cornwall
Norman M. Scarborough, Pearson (2018)

Entrepreneurship and Management in an Islamic Context, Veland Ramadani, Léo-Paul Dana,

Shqipe Gérguri-Rashiti, Vanessa Ratten (eds.), Springer International Publishing (2017)



Semester 6

ChE-321: Chemical Process Design & Economics

(1) General design considerations: (a) Process design development (b) Flowsheet development
(c) Computer-aided design (d) Cost estimation (e) Profitability analysis of investments (f)
Optimum economic design (g) Optimum operation design (h) Practical constraints in process and
equipment design (i) Ethics in design (2) Health and safety hazards: (a) Sources of exposure (b)
Exposure evaluation and control (c) Fire and explosion (d) Personnel safety (e) Safety
regulations (3) Loss prevention: (a) HAZOP study (b) Fault-tree analysis (c) Failure mode and
effect analysis (d) Safety indexes (e) Safety audits and Maintenance (4) Environmental
protection: (a) Environmental regulations (b) Air pollution control (c) Water pollution control (d)
Solid waste disposal (e) Thermal pollution control (f) Noise control (5) General considerations
for plant location, layout, operation, and control (6) Process design development: (a)
Development of design database (b) Process creation and design (c) Process flow diagrams (d)
Piping and instrumentation diagrams (e) Isometrics (f) Equipment design and specification
sheets (g) At least one comprehensive tutorial on preliminary process design guiding through all
steps (7) Flowsheet synthesis and development: (a) General procedure for flowsheet synthesis (b)
Development, evaluation, and selection with comprehensive tutorials for each step (c) Use of
algorithms and simulation software for flowsheet synthesis (8) Use of software in process design,
chemical property estimation, process simulation and optimization, process control, and
economic evaluation (9) Cost and asset accounting: 