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SCHEME OF TEACHING AND EXAMINATION (2021-2023)

Paper Subject Teaching End Term Mid Total
Hrs. per Term Marks
Week
SECOND SEMESTER L T P C
CHE 2.1 Heat Transfer 3 1 - 4 50 50 100
CHE 2.2 Elective” 3 1 - 4 50 50 100
CHE 2.3 Fluid Mechanics 3 1 - 4 50 50 100
CHE 2.4 Process Dynamics & 3 1 - 4 50 50 100
Control
CHE 2.5 Process Modeling & 3 1 - 4 50 50 100
Simulation
Practical
CHE 2.6 Process Modeling & - -2 1 - 25 25
Simulation
CHE 2.7 Seminar - - 2 1 - 25 25
Total 15 5 4 22 250 300 550
CHE 2.8 Solid Waste 3 1 - 4 50 50 100

Management
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SCHEME OF TEACHING AND EXAMINATION (2021-2023)

Paper Subject Teaching End Term Mid Total
Hrs. per Term Marks
Week
FOURTH SEMESTER L T P C
CHE 4.1 Thesis - - 30 12 - - -
Total - - 30 12 - - -
NOTE:

The student is required to make seminar presentation(s) of the results achieved before the
submission of the thesis.

1. The Post Graduate Student Research Committee (PGRC) of the Institute will evaluate the
Thesis. The constitution of the committee is as under:

a. Chairperson of the institute/Nominee
b. Professor of the institute

c. Supervisor(s)

d. External examiner

2. The PGRC will evaluate the final thesis based on an open house presentation by the
student, which will be attended by the faculty members, PG students and other research
scholars of the institute.

3. No marks are assigned to Preliminary Thesis and Thesis evaluation work. On successful
completion and presentation of Research Seminars, the candidate will be awarded ‘S’
grade i.e. satisfactory or else ‘X’ grade i.e. unsatisfactory.

4. Requirement for the award of M.E (Chemical Engineering with specialization in
Environmental Engineering) degree is 82 credits with minimum CGPA of 6.0 and
successful completion of thesis work.
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FIRST SEMESTER

Paper Title: MATHEMATICAL METHODS IN CHEMICAL ENGINEERING (Theory)
Paper Code : CHE 1.1 Max. Marks 50 Credits: 4  Time: 3 hours

Note for the | Question No. 1, which is compulsory, will cover the entire syllabus, having ten
Examiner conceptual questions of one mark each or five questions of two marks each. Rest of
the Questions (2 to 9) will be divided into FOUR Units having TWO questions each
and candidate is required to attempt at least ONE question from each Unit. The
duration of End Term exam will be 3 hrs.

Course The students shall
Objectives 1. Learn to solve numerically ODE’s of 2" order, simultaneous
ODE’s

and boundary value problems.
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Integrals.
15hrs.

Unit 111
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THEORY

Note for the Examiner

Question No. 1, which is compulsory, will cover the entire syllabus,
having ten conceptual questions of one mark each or five questions of
two marks each. Rest of the Questions (2 to 9) will be divided into
FOUR Units having TWO questions each and candidate is required to
attempt at least ONE question from each Unit. The duration of End
Term exam will be 3 hrs.

UNIT |

Introduction of various separation techniques :Sedimentation, Fluidization, Centrifugal Separations, Leaching, Distillation,
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3. Apply the concepts of classical thermodynamics and vapor liquid equilibrium to solve real-world
problems.

COURSE OUTCOMES: By the end of the course, a student should be able to:



SYLLABI FOR MASTER OF ENGINEERING IN CHEMICAL ENGINEERING WITH
SPECIALIZATION IN ENVIRONMENTAL ENGINEERING
EXAMINATIONS 2023-2025



SYLLABI FOR MASTER OF ENGINEERING IN CHEMICAL ENGINEERING WITH
SPECIALIZATION IN ENVIRONMENTAL ENGINEERING
EXAMINATIONS 2023-2025

4. Apply energy transport models to solve problems involving various heat sources, and non-
isothermal systems.

Books Recommended: TEXT BOOKS

Bird, R.B., Stewart, W. E. and Lightfoot, E. N.: Transport Phenomena, 2nd Edition, n, John Wiley &
Sons, 2002.

Brokley, R.S. and Hershey, H.C.: Transport Phenomena: A unified Approach, McGraw Hill Publications,
1988.

Paper Title: AIR POLLUTION CONTROL ENGINEERING (Theory)

Paper Code : CHE 1.6 Max. Marks 50 Credits: 4  Time: 3 hours
Course Duration: 45 Lectures of one hour each.

Note for the Examiner: Question No. 1, which is compulsory, will cover the entire syllabus,
having ten conceptual questions of one mark each or five questions of two marks each. Rest
of the Questions (2 to 9) will be divided into FOUR Units having TWO questions each and
candidate is required to attempt at least ONE question from each Unit. The duration of
End Term exam will be 3 hrs.

Unit |
Brief history about air pollution
Magnitude and effects of major and secondary air pollutants

Air quality and emission standards

Control Technologies:

Particulate control technology: Principles of Operation, Design Methodology and
Considerations, Industrial applications and Problems encountered in the working of particulate
control equipments: gravitational settling chambers, cyclone separators, gas filteration,
electrostatic precipitators, particulate removal by scrubbing, adsorption of gaseous emissions

Unit Il
Air pollution control by combustion: thermal combustion, catalytic combustion
Control of sulfur dioxide emissions
Emission control of nitrogen oxides
Control of organic emissions
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Air Pollution Meteorology: Atmospheric dispersion of air pollutants, temperature inversions,
Estimation of pollutants by Gaussian plume model.

Unit 111

Automobile Emission Control:

Transport scenario and automobile pollution
Internal combustion engines,

Air pollutants from petrol engines,

Control technologies for spark ignition engines,
Nature of diesel emissions

Particulate matter in diesel engines

Control technologies for diesel engines
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convection from finned surface, natural convection in enclosed spaces, natural convection from finned surfaces,
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water pollutants, hazardous waste, air pollutants and solid wastes. Their effect onlivingandnon-
livingthings.Importanceofindustrialpollutionabatement

UNIT 11

WaterTreatmentMethods:Sourcesandcharacterizationofwaterpollution.Primary Treatment:gravitysepar
ator,equalizationtanks,Sedimentation,Flotation.SecondaryTreatment:bacterialandbacterialgrowthcurve, A
ctivatedSludgeprocess,RotatingBiologicalContactors (RBC), Trickling Filters; Natural Treatment -
Wetland Systems. Tertiary Treatmentsystems:carbonadsorption,ion-
exchange,reverseosmosis,ultrafiltration,0zonationprocesses,chlorination,advanceoxidationprocess.

UNIT I

Sludge and solid wastes treatment: Safe disposal methods and waste minimization, wastemanagement,
secondary clarification and gravity thickness, aerobic & anaerobic
digestion,cakefiltration,composting,sludgedisposal.

UNIT IV

AirPollutionControl: Temperatureinversions,plumebehaviour,characterization,stackheight,GaussianPlu
medesignmodel,Measurementandemissionestimates, IsokineticSampling.Controlmethods:Particulateemis
sioncontrolmethods,gravitationalsettlingchambers, cyclone separators, Scrubbers fabric filters, ESP, wet
scrubbers, control of VolatileOrganic Compounds (VOC’s), Control of SO;
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CourseOutcomes

COl:Identificationofdifferenttypesofsourcesofwaterpollutant,airpollutantandsolidwasteandtheireffecton
environment

CO2:Studentswillhaveknowledgeregardingthevariousmethodsusedtodischa
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Unit IV

Design and Analysis of Biological Reactors: The ideal continuous-flow stirred-tank reactor
(CSTR), residence time distribution, different types of reactors, relationship between batch and
continuous biological reactors. Fermentation technology, product manufacture by fermentation,
reactors for biomass production.

Downstream processing, primary, secondary and tertiary products.

Production of industrial products, case study of few products. Wastewater engineering.
Genetically modified foods.

Reference Book

Biochemical Engineering Fundamentals by J. E. Bailey & D. F. Ollis, McGraw Hill Book
Company, 1986.
Biochemical Engineering by H. W. Blanch & D. S. Clark, Marcel Dekker,
Inc., 1997.
3.Bioprocess Engineering (Basic Concepts) by M. L. Shuler & F. Kargi, Prentice
Hall of India, 2003.

POLYMER CHEMISTRY & CHARACTERIZATION

Question No. 1, which is compulsory, will cover the entire syllabus, having ten conceptual questions of one
mark each or five questions of two marks each. Rest
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Books Recommended:

1. Collins, F.A,, . Experiments in Polymer Science, Wiley-Interscience, 1973.
Bares.J. and
Billmeyer, F.W
2. Sorensen, W.R. . Preparative Methods of Polymer Chemistry, Interscience
and Cambell, T.W. Publishers, N.Y., 1968.
3. Allan, P.W. . Techniques of Polymer Characterization, Butterworths
Scientific Pub., London, 1959.
4. Hennike Jr.,J.C.  : Infrared Spectrometry of Industrial Polymers.” Academic
Press, 1967.
5. Kamp, F.G. . Characterization of Plastics by Physical Methods, Hanser
Publishers, 1986.
6. Brown, R.P. . Handbook of Plastics Test method, Longman Scientific and
Technical Pub., New York, 1988.
7. Ghosh, P. . Polymer Science and Technology, 2" Edition, TMH, 2002.
8. Fried, J.R. . Polymer Science and Technology, PHI, 1995.
9. Williams, D.J. . Polymer Science and Engineering, Prentice Hall.

ALTERNATE ENERGY TECHNOLOGY

Question No. 1, which is compulsory, will cover the entire syllabus, having ten conceptual questions
of one mark each or five questions of two marks each. Rest of the Questions (2 to 9) will be divided
into FOUR Units having TWO questions each and candidate is required to attempt at least ONE
guestion from each Unit. The duration of End Terme
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Energy Technology, S. Rao, Dr. B.B. Parulekar, Khanna Publisher, 2000.
Non Conventional Energy Sources, G.D. Rai, Khanna Publisher, 1997

MACROMOLECULAR HYDRODYNAMICS

Question No. 1, which is compulsory, will cover the entire syllabus, having ten conceptual questions of one
mark each or five questions of two marks each. Rest of the Questions (2 to 9) will be divided into FOUR Units
having TWO questions each and candidate is required to attempt at least ONE question from each Unit. The
duration of End Term exam will be 3 hrs.

Unit |

Types of flow, viscosity measurement, flow curve, zero-shear viscos
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be divided into FOUR Units having TWO questions each and candidate is required to attempt at least ONE
guestion from each Unit. The duration of End Term exam will be 3 hrs.

UNIT-I
Dimensional Analysis: Buckingham, Pi-theorem, Rayleigh method, geometric, kinematic and
dynamic similarity, scale up numerical problems on pumps, drag force and agitation.
Differential Equations of fluid flow: Continuity equation for one dimensional and three
dimensional flows. Derivation of momentum equation for three dimensional flow in Cartesian
coordinates.
UNIT-II
Flow of non-viscous flows: Equation of motion (Euler equation) and its integration to obtain
Bernoulli equation, velocity potential and irrotational flow. Streamlines and stream functions for
two dimensional incompressible flow, two dimensional irrotational flow and flow net.
Laminar flow of viscous fluids: Effects of viscosity on flow, pressure gradient in steady uniform
flow, use of momentum equations in cylindrical coordinates, velocity profiles in isothermal flow
in circular tubes and annuli and friction factor relations. Flow in infinite parallel plates and shear
stress. Velocity profiles in non-isothermal conditions.

UNIT-I11
Turbulent flow of viscous fluids: Prandtl’s mixing length theory, Reynolds equation for in
compressible turbulent flow. Reynolds stresses, statistical theory of turbulence, intensity of
turbulence, scale of turbulence, measurement of turbulence, hot wire anemometer and its use in
turbulence parameters, isotropic and homogeneous turbulence.
Turbulent flow in closed conduits: Prandtl’s power law of velocity distribution, logarithmic and
universal velocity distribution equations for turbulent flow in smooth tubes. Friction factor for
rough and smooth tubes, relationship of u* and y* to the friction factor and Reynolds number.

UNIT-IV

Flow of incompressible fluids past immersed bodies: Von-Karman integral momentum equation,
boundary layer on immersed bodies, equation of two dimensional flow in the boundary layer,
local and total drag coefficients. Transition from laminar to turbulent flow on the
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PROCESS DYNAMICS AND CONTROL
Paper Code : CHE 2.4 Max. Marks 50 Credits: 4  Time: 3 hours
Course Duration: 45 Lectures of one hour each.

Note for the Paper setter: Question No. 1, which is compulsory, will cover the entire syllabus, having ten
conceptual questions of one mark each or five questions of two marks each. Rest of the Questions (2 to 9) will
be divided into FOUR Units having TWO questions each and candidate is required to attempt at least ONE
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CO2. Will be able to show abilities to exhibit experimental, analytical and communication skills and make a record
of the findings in the form of a report or thesis.

CO3. The knowledge from this course can lead to design of the industrial equipment.

CO4. Ability to design unit processes which can yield best results leading to steady state operations.



SYLLABI FOR MASTER OF ENGINEERING IN CHEMICAL ENGINEERING WITH
SPECIALIZATION IN ENVIRONMENTAL ENGINEERING
EXAMINATIONS 2023-2025

Unit 11
Environmental Impact Assessment

Treatment and disposal techniques:
Open dumping ocean dumping
Landfill : sanitary landfilling methods, operation and design
Materials recovery/recycling; - Recycling of Aluminum, glass, plastic, paper etc
Unit IV
Biological waste treatment: Composting: aerobic and anaerobic composting, Vermiculture

Thermal treatment for volume reduction technologies: incineration gasification, pyrolysis, open
burning etc

Books Recommended:
Rao, C.S., Environmental Pollution Control Engineering, New age international publishers, 2006
Davis M.L., Cornwall DA, Introduction to environmentalEngg, McGraw-Hill, Inc1991.

2. Tchobanogloas, G. Integrated Solid Waste Management: Engineering, Principle and
Management. McGraw Hill, USA. 1993.

Noble, G. Sanitary Landfill Design Handbook. Technomic Westport Connecticut, USA. 1976.

Vesilind, P. A., Worrell, W. and Reinhart, D. Solid Waste Engineering. Brooks/Cole Thomson
Learning Inc., USA. 2002.

Blackman, W.C. Basic Hazardous Waste Management. CRC Press, USA. 2001.
Acharya, D.B. and Singh, M. Hospital Waste Management. Minerva Press, Delhi. 2003.
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M. E. (CHEMICAL ENGINEERING)
THIRD SEMESTER

Paper Title: OPEN ELECTIVE(Theory)
Paper Code : CHE 3.1 Max. Marks 50 Credits: 4  Time: 3 hours
Course Duration: 45 Lectures of one hour each.
Note for the Paper setter: The question paper should be divided into Section A and Section
B Total of 8 questions. 4 questions from section A and 4 questions from section B are to be
set. The students will be required to attempt 5 questions selecting at least 2 from each
section.

1. ANALYTICAL TECHNIQUES
SECTION-A

Complexometric titrations: Complexes-formation constants; chelates — EDTA, Chelon
Effect, EDTA equilibria, effect of pH on EDTA equilibria, EDTA titration curves,
endpoint — detection and indicators; Importance of complexometric titrations.

Solvent Extraction: Distribution law, extraction process, factors effecting extraction,
technique for extraction, quantitative treatment of solvent extraction equilibria,
classification of solvent extraction systems. Advantages and applications of solvent
extraction.

Chromatography:Introduction to chromatography, principles, classification of
chromatographic techniques, thin layer and paper chromatography — principle and

technique.
Column Chromatography — Factors affecting column efficiency and applications. Gas —
liquid chromatography - theory, instrumentation and applications. HPLC -

instrumentation, method, column efficiency and applications.

Thermoanalytical methods: Principle, classification of methods.

TGA - Instrumentation, factors affecting results and analysis of data. applications.
DTG - Instrumentation, analysis of data and applications.

DTA - Principle, Instrumentation and applications.

SECTION-B
IR Spectroscopy: Origin, rigid rotor model, harmonic oscillator model, principle, modes
of vibrations of atoms in polyatomic molecules, instrumentation, selection rules,
identification of organic compounds on the basis of infrared spectra.

UV-Vis Spectroscopy: Introduction, laws of absorption, origin of spectra, types of
transitions, selection rules, identification of organic compounds using UV-VIS
spectroscopy.

NMR: Principle, chemical shift, spin-spin coupling shift reagents, instrumentation,
spectra and molecular structure, identification of organic compounds on the basis of
NMR.
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Electron Microscopy : Introduction to electron microscopy, classification of electron
microscopy methods, Scanning electron microscopy , Instrumentation and applications.
Scanning Tunnelling microscopy —Principle and comparison with SEM
Atomic force microscopy AFM- Principle Instrumentation and its basic application

2. Books Recommended:

1. Skoog, D. A. & West D. M. : Principles of Instrumental Analysis, 5" Edition, Saunders
College Publishers, USA.

2. Skoog, D. A. & West D. M. : Fundamentals of Analytical Chemistry, 7" Edition,
Saunders College Publishers, USA.

3. Willard, Meritt, Dean & . Industrial Methods of Analysis, 7" Edition.
Settle
4. Galen W. Ewing. . Industrial Methods of Chemical Analysis, 5" Edition.
5. Silverstein R. M. & : Spectrometric identification of Organic Compounds, 6%
Webster F.X. Edition, John Wiley and Sons, Inc., USA.

2. PROJECT MANAGEMENT
SECTION-A
Project Management: concept of project management, project management systems,

responsibilities and qualities of a project manager, project management team-composition,
functions and responsibilities, co-ordination procedures. Manpower planning; re
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1. Prasanna Chandra : Project Preparation Appraisal Implementation, 3"
Edition, IIM Bangalore, McGraw Hill, 1987.

2. Kharbhanda, O.P. : Total Project Management, Gower Publishing Co.
Ltd., England.

3. Choudhury : Project Management, Tata McGraw Hill, New
Delhi,1988.

4. Rao Ramesh, K.S. : Fundamentals of Financial Management, Macmillan
Publishing Co., New York, 1989.

5. Bansal, J.C. and : Project Management of Process Plants, Panjab

Ghosh, B. University, 1985.

3. OPTIMIZATION TECHNIQUES
SECTION-A
Introduction to system analysis and Modelling with reference to chemical engineering problems.
Differential Method for solving one and two variable problems, with and without constraints,
application of Langranian Multiplier method, Linear Programming Modelling, Graphical
method, Single Phase Simplex method, Two Phase Simplex method, Duality, Sensitivity
analysis.

SECTION-B
Geometric Programming: as applied to chemical Engineering problems with degree to difficulty
equal to zero and one , with and without constraints; Search Methods: Sequential Search method,
Golden Section method, Dichotomous Search method; Introduction to Dynamic Programming as
applied to discrete multistage problems like Cascade of CSTR, Train of Head exchangers etc.

Books Recommended:

1. Baveridge and : Optimisation Theory and Practice, Mc Graw Hill, 1971.
Schecheter
2. Asghar Hussain : Optimisation Techniques for Chemical Engineers, Mc
Millan.
3. Hadley . Linear Programming.
4. Hadley . Non-Linear Programming.

4. SAFETY & HAZARDS
SECTION-A
Definitions, identifications, Classifications and assessment of various types of hazards in work-
place environment. Protective and preventive measures in hazard control.
Toxic chemicals: Maximum allowable concentrations and other standards. Biological threshold
limit values. Paper Title: OPEN ELECTIVE(Theory)
Paper Code : CHE 3.1 Max. Marks 50 Credits: 4  Time: 3 hours
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Course Duration: 45 Lectures of one hour each.

Unit 1

Complexometrictitrations: Complexes-formationconstants; chelates— EDTA,Chelon
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Effect, EDTA equilibria, effect of pH on EDTA equilibria, EDTA titration curves,
Importance of complexometric titrations.(6)

Chromatography: Introduction , principle and classification of techniques.

Thin layer and Paper chromatography — principle and
application.ColumnChromatography—
Factorsaffectingcolumnefficiencyandapplications.Gas-liquidchromatography—
theory,instrumentationandapplications .HPLC—theory
instrumentation,columnefficiency and applications.(6)
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5. SilversteinR.M.&WebsterF.X.:SpectrometricidentificationofOrganicCompounds,6t
hEdition,John Wiley and Sons,Inc., USA.

Title PROJECT Credits 04
MANAGEMENT
Max.Marks | End | Mid- | Practical | Elective N
term | term | --
50 50
Pre
requisites
Course 1. This course is aimed at introducing the primary important concepts of project management,
Objectives project life cycle, scheduling, evaluation, analysis and reporting.

2. Practices interpersonal skills to manage the human resources of a project including organizing,
managing and leading the project team, using effective strategies to influence others, manage
conflict, and leads teams to successful project completion.

3. To develop a detailed implementation plan that will allow monitoring project progress and
ensuring everything runs smoothly from start to finish.

4. Applies the PM processes to initiate, plan, execute, monitor and control, and close projects and
to coordinate all the elements of the project.

Course 1. Use theories, models and concepts within project organisation and the implementation of projects
Outcomes and account for the function of the project and its relationship to surrounding organisations based on
analysis of the influence of external parties and stakeholders on the project
2. Toplan and organize a project quickly and efficiently and develop a short, accurate project
schedules.
3. Use analysis tools and planning models linked to project management and using metrics to track
project status, detect problems early, and control a project.
4. Values and is committed to the roles and influence of the project manager, sponsor, and customer
Note  for | Question No. 1, which is compulsory, will cover the entire syllabus, having ten conceptual
the questions of one mark each or five questions of two marks each. Rest of the Questions (2 to 9) will
Examiner be divided into FOUR Units having TWO questions each and candidate is required to attempt at
least ONE question from each Unit. The duration of End Term exam will be 3 hrs.
Hours
UNIT-I Project Management: concept of project management, project management systems,

responsibilities and qualities of a project manager, project management team-
composition, functions and responsibilities, co-ordination procedures. Project
Identification: Principles of project identification, importance of capital investment,
Appraisal criteria and selection of investment: Non discounting criteria, discounting
criteria, appraisal and selection in practice.
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evaluation, performance appraisal, basis of remuneration and incentives, Decision
making industrial policy resolution, industrial development and regulation act, supply
and demand analysis, incentives for industrially backward areas and small scale
industries, foreign collaboration and foreign exchange regulations.

UNIT-11I Feasibility studies: Preparation of techno-economic feasibility report, feasibility analysis
technical economic, commercial and financial planning: Network analysis, PERT/CPM
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Unit I
Linear Programming Modelling, Graphical method, Single Phase Simplex method, Two Phase
Simplex method, Duality, Sensitivity analysis.

Unit 1

Geometric Programming: as applied to chemical Engineering proble
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4. Michael Riley et.al: Researching & Writing dissertation in Business & Management, ThomsonLearning.
5. R. Pannerselvam: Research Methodology, Prentice Hall of India Limited.
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Books Recommended

Peavy, H.S, Rowe D R Tchobanoglous G,. : Environmental Engineering (McCGRAW —
Hill International Editions)

Reynolds and Richard: Unit Operations and Processes in Environmental Engineering
Henry J G &Heinke G W: Environmental Science and Engineering (Second Addition)
Hammer & Hannes, Water and Wastewater Technology, PHI

Droste R L, Theory and Practice of water and wastewater Treatment, Wiley, India



