
SYLLABI FOR MASTER OF ENGINEERING IN CHEMICAL ENGINEERING  

EXAMINATIONS 2023-2025 

 
 

 

 

SYLLABI FOR MASTER OF ENGINEERING IN CHEMICAL ENGINEERING  

EXAMINATIONS  

SCHEME OF TEACHING AND EXAMINATION  

Paper   Subject  Teaching 

Hrs. per 

Week 

 End Term Mid 

Term  

 

Total 



SYLLABI FOR MASTER OF ENGINEERING IN CHEMICAL ENGINEERING  

EXAMINATIONS 2023-2025 

 
 

SCHEME OF TEACHING AND EXAMINATION  

 

Paper   Subject  Teaching 

Hrs. per 

Week 

 End Term Mid 

Term 

Total 

Marks 



SYLLABI FOR MASTER OF ENGINEERING IN CHEMICAL ENGINEERING  

EXAMINATIONS 2023-2025 

 
 

SCHEME OF TEACHING AND EXAMINATION  

 

Paper   Subject  Teaching Hrs. 

per Week 

 End Term Mid 

Term  

Total 

Marks 

THIRD SEMESTER L T P C    

CHE 3.1 Open Elective* 3 1 - 4 50 50 100 

CHE 3.2 Research 

Methodology 

3 1 - 4 50 50 100 

CHE 3.3 Preliminary Thesis# - - 20 8 - - - 

Total 6 2 20 16 100 100 200 

         

        
#: Preliminary thesis will be evaluated on the basis of seminar presentations and discussions and 

the candidate shall beawarded ‘S’ grade i.e. satisfactory for continuation or else ‘X’ grade i.e. 

unsatisfactory. 

 

 

 

* List of Open Elective (CHE 3.1)    

 

1.  Analytical Techniques     

2.  Project Management     

3.  Optimization Techniques   

4.  Safety & Hazards  
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SCHEME OF TEACHING AND EXAMINATION  

Paper   Subject  Teaching 

Hrs. per 

Week 

  End Term Mid 

Term 

Total 

Marks 

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) degree is 70 credits with 

minimum CGPA of 6.0 and successful completion of thesis work. 
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Solution of Linear difference equations:Complementary Functions and Particular 

Integrals. 

    15hrs. 

Unit III 
 

Z-Transforms: Introduction, Some standard Z-transforms, Linearity property, Damping 

rule, Some standard results, Shifting rules, Initial and Final value theorems, Convolution 

theorem. 

Evaluation of inverse Z-transforms: Power series method, Partial fractions method, 

Inversion integral method. Applications of Z-transforms to difference equations. 

15hrs. 

Unit IV 
 

Fourier Transforms: Introduction, Fourier integrals, Properties of Fourier transforms, 

Convolution theorem, Parseval’s identity for F-transform, Relation between Fourier and 

Laplace transforms, Fourier transforms of the derivatives of a function. Applications to 

Boundary value problems.  

15 hrs. 

 

Books Recommended: 

1. Jain, R. K. & Iyengar, S. : Advanced Engg. Mathematics, 2nd Edition, 

Narosa Publishing House, New Delhi, 2003. 

2. Grewal, B. S. : Higher Engineering Mathematics, Khanna 

Publishers, New Delhi, 41st Edition. 

3. Kreyszig, Erwin : Advanced Engineering Mathematics, 8th Edition,  

Wiley Eastern, New Delhi, 2002. 

4. Jain, R.K. : Numerical Solution of Differential Equations, 2nd 

Edition, Prentice Hall, 1987. 

5. Mickley, H.S., Sherwood, 

T.K. and Reed, C.E. 

: Applied Mathematics in Chemical Engineering 

6. Sastry, S.S. :
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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-I 

Review of Fundamental Concepts of Mole Balances: Reaction rate, general mole balance equation. Mole 

balance on different reactor types: batch, CSTR and tubular reactors. Industrial reactors. 

Conversion and Reactor Sizing: Design equations for isothermal batch and flow systems. Applications of 

design equations for CSTR and plug flow reactors, Reactors in series, space time and space velocity. 

Rate Laws and Stoichiometry: Relative rates of reaction, rate constant, elementary reactions, 

nonelementary reactions, reversible reactions, batch system stoichiometric table, flow system 

stoichiometric table, volume change with reaction. 

Isothermal Reactor Design: Design structure for isothermal reactors, scale-up of liquid phase batch 

reactor data to design of CSTR, tubular reactors. 

Collection and Analysis of Rate Data: Differential method and integral method of rate analysis, method of 

half-lives, differential reactors. Evaluation of laboratory reactors: fixed bed, stirred batch reactor, stirred 

contained solids reactor, continuous-stirred tank reactor, straight-through transport reactor, recirculating 

transport reactor. 

Multiple Reactions: Conditions for maximizing the desired product in parallel reactions. Maximizing the 

desired product in series reactions. Stoichiometric table using fractional  conversion for multiple 

reactions.  

UNIT-II 

Catalysis and Catalytic Reactions: Steps a catalytic reaction, synthesizing a rate law, mechanism and rate 

limiting steps, design of reactors for gas-solid reactions, heterogeneous data analysis for reactor design. 

Diffusion and Reaction in Porous Catalysts: Molar flux, Fick’s first law, binary diffusion, diffusion and 

reaction in spherical catalyst pellets, estimation of diffusion and reaction limited regimes. 

 

UNIT-III 

Non-Isothermal Reactor Design: Energy balances: basic ideas about constant or mean and variable heat 

capacities, heat added to the reactor. Non-isothermal continuous flow reactors at steady state: application 

to the CSTR, adiabatic tubular reactor, steady state tubular reactor with heat exchange. Multiple steady 

states (MSS) in a CSTR. 

Reactors for Catalytic Reactions: Fluidized reactors: information about suspended solid reactors, 

bubbling fluidized bed (BFB), K-L model for BFB and circulating fluidized beds (CFB). Slurry reactors: 

rate of gas absorption, transport to catalyst pellet, diffusion and reaction in catalyst pellet, rate law and 
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determining the rate limiting step, slurry reactor design. Fixed bed cata
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having ten conceptual questions of one mark each or five questions of 
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CO1:  Develop understanding about intermolecular forces and their effect of pure component and 

mixture properties. 

CO2: Evaluate the composition of VLE for ideal and non-ideal systems by applying principles of 

chemical engineering thermodynamics.  

CO3: Apply theoretical concepts to describe and interpret solution properties.  

CO4: Analyze the effect of various factors on reaction equilibria 

 

 

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 

question from each Unit. The duration of End Term exam will be 3 hrs. 

Unit I 

Intermolecular forces; Potential energy functions, electrostatic forces, polarizability & induced dipoles, 
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Paper Title: TRANSPORT PHENOMENA (Theory) 

Paper Code : CHE 1.5             Max.    Marks 50 Credits : 4                Time: 3 hours 

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 

question from each Unit. The duration of End Term exam will be 3 hrs. 

Unit-I 

Introduction – Mechanism of molecular transport of momentum. Velocity distributions in laminar flow – 

shell momentum balances – Flow of falling film – a flow of fluids through circular tubes, annulus and 

between parallel plates. Creeping flow around the sphere – Drag calculations. Equations of change for 

isothermal systems – Equation of continuity, Equation of Motion, Equations of change in curvilinear 

coordinates, use of equations of change to set up steady flow problems. 

Unit-II 

Velocity distribution for unsteady laminar flow between two parallel plates.            Unsteady state 

problems in momentum, energy and Mass Transfer operations. Turbulence – Time smoothing of equations 

of change of momentum, energy and mass transfer. Eddy properties – Intensity of turbulence Reynolds 

stresses, Semi-empirical expressions for turbulent – momentum – energy and mass fluxes.                                                                            

Unit- III 

Concentration distributions in solids and in laminar flow – shell mass balances, diffusion through a 

stagnant gas film, Diffusion with homogenous chemical reaction and heterogeneous chemical reaction. 

Diffusion into a falling liquid film – chemical reaction inside a porous catalyst. Equation of change for a 

binary mixture – Equation of continuity of a component in curvilinear coordinates.                                                                                     

Unit-IV  

Temperature distributions in solids and in laminar flow- shell energy balances – Heat conduction with 

electrical, Nuclear, viscous and chemical heat sources, Heat conduction through the cooling fin, Forced 

convection and free convection. Unsteady heat condu
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Forced convection Inside Tubes & Ducts: 
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WaterTreatmentMethods
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CO2:Studentswillhaveknowledgeregardingthevariousmethodsusedtodischargethe wastewatersustainably. 
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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 

 

1. Biochemical Engineering Fundamentals by J. E. Bailey & D. F. Ollis, McGraw Hill Book 

Company, 1986. 

2. 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 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 I 

 

Chemical structure of monomers and polymers: Basic concepts and polymer nomenclature, 

classification of polymers, special features of polymer structure, Molecular weight and its 

distribution. Preparation of polymeric materials and their characterization.  

Unit II 

Fundamentals of chain and step growth polymerization, chemistry of organic radicals and ions, 

synthesis-structure-property relationships.  

 

Unit III 

Principle and instrumental details of techniques for polymer characterization  

Unit IV 

testing for molecular weight and its distribution, mechanical strength , tensile, compression, 

flexural, impact, torsion, electrical properties, optical properties, thermal properties, structure 

determination-NMR scanning election microscopy, etc. 

 

 

Books Recommended: 

1. Collins, F.A., 

Bares.J. and 

Billmeyer, F.W 

: Experiments in Polymer Science, Wiley-Interscience, 1973. 
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2. Sorensen, W.R. 

and Cambell, T.W. 

: Preparative Methods of Polymer Chemistry, Interscience 

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, 2nd 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 
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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 
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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-III 

Turbulent flow of viscous fluids: Prandtl’s mixing length theory, Reynolds equation for in 

compressible turbulent flow. Reynolds stresses, statistical theor
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3. Analyze turbulent flow using Prandtl's mixing length theory and the Reynolds equation. Also analyze 

turbulent flow in closed conduits, including friction factors and the relationship between u+ and y+. 

4. Study fluid flow past immersed bodies, including boundary layer equations, drag coefficients, and 

transition to turbulence. Assess the impact of scale-up on process performance, efficiency, and safety. 

. 

  

 

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: 
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Multivariable Control: State space representation of physical systems, transfer function matrix, 

interaction of control loops, relative gain array and selection of loops. Design of non-interacting 

control loops: decouplers, static and partial decoupling.   

Feedback control systems with large dead time: Dead time compensation using Smith Predictor 

scheme, important features of dead time compensator, the effect of modeling error.                                                                                                   

UNIT-IV 

Dynamic behavior of control systems:-A brief review. Root Locus Technique: designing of 

controller, Stability of control systems by root locus method using P, PI and PID controllers, ¼ 

decay ratio criteria.          

Model based control: Direct synthesis method (DSM)-controller design based on process model 

and desired closed loop transfer function. Internal Model Control: basic structure of IMC, design 

of internal model controller (IMC) and conventional feedback controller.      

Digital control: Introduction to digital computer control, sampler, hold element, sampling 

continuous signals and its reconstruction.                   

  

 

   Books Recommended 

1. Stephanopoulos, G. : Chemical Process Control: An Introduction to Theory and 
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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.  

 

 

 

 

 

 

 

 

 

Title ANALYTICAL TECHNIQUES  

 

Credits 04 

Max.Marks End term- 50 Mid term- 50 



SYLLABI FOR MASTER OF ENGINEERING IN CHEMICAL ENGINEERING  

EXAMINATIONS 2023-2025 

 
 

Unit 1 

    Complexometrictitrations: Complexes-formationconstants; chelates– EDTA,Chelon 

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) 

Unit 2 

 

Thermoanalyticalmethods:Principle,classificationofmethods. 

TGA – Principle,Instrumentationandapplications 

DTG– Principle,Instrumentationandapplications   

DTA–Principle,Instrumentationandapplications.(6) 
  X-ray crystallography-Fundamentals: X-ray and their properties. Use of X-ray diffraction 

to find atomic arrangements. Point group, space group and unit cell. (5) 

 

                                                                Unit 3 

IR Spectroscopy: Principle, Theory: molecular vibrations ,vibrational frequency, 

selection rules, factors affecting vibrational frequency ,finger print region, 

identificationoforganic compounds on the basis of infrared spectra.(6) 

UV-Vis Spectroscopy: Introduction, laws of absorption, origin of spectra, types of 

transitions, ttransition probability, factors affecting absorption,identification 

oforganic compounds based on Woodward-Fieser rules .(6) 

 

                                                         Unit 4 

 

NMR:Principle,chemicalshift, factors affecting chemical shif
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on,SaundersCollegePublishers,USA. 

3. Willard,Meritt,Dean&Settle,:IndustrialMethodsofAnalysis,7thEdition. 

4. GalenW.Ewing.:IndustrialMethodsofChemicalAnalysis,5thEdition. 

5. SilversteinR.M.&WebsterF.X.:SpectrometricidentificationofOrganicCompounds,6t

hEdition,John Wiley and Sons,Inc., USA. 

 

 

 

 

 

Title PROJECT 

MANAGEMENT  

Credits 04 

Max.Marks End 

term 

50 

Mid-

term 

50 

Practical 

-- 

Elective N 

Pre 

requisites 

   

Course 

Objectives 

1. This course is aimed at introducing the primary important concepts of project management, 

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 
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criteria, appraisal and selection in practice. 

UNIT-II Manpower planning; recruitment and selection job description, specification and 

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.  

15 

UNIT-III Feasibility studies: Preparation of techno-economic feasibility report, feasibility analysis 
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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,  

Unit II 

Linear Programming Modelling, Graphical method, Single Phase Simplex method, Two Phase 

Simplex method, Duality, Sensitivity analysis. 

 

Unit III 

 

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,  

Unit IV 

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 

Schecheter 

: Optimisation Theory and Practice, Mc Graw Hill, 1971. 

2. Asghar Hussain : Optimisation Techniques for Chemical Engineers, Mc 

Millan. 

3. Hadley : Linear Programming. 

4. Hadley : Non-Linear Programming. 

 
SAFETY & HAZARDS 

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
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5. Safety for Chemical Engineers           : A.I.Ch.E Publications, 1976-77 
 
   Course Objectives: This course aims to equip students with the knowledge and skills to identify 
workplace hazards, assess risks, implement effective hazard controls, and promote safety in various 
industries. Students will understand toxic chemicals, handle mechanical and electrical hazards, prevent 
fires, manage explosive and flammable substances, and respond to emergencies. Additionally, they will 
learn about Indian safety legislation and analyze case studies to improve workplace safety practices. 
 
Course Outcomes: 
At the end of the syllabus the students will able to understand: 
1. Identify Hazards and Assess Risks: Students can recognize workplace hazards and conduct risk 
assessments for potential harm. 
2. Implement Hazard Controls: Students apply various measures to mitigate hazards and promote safety. 
3. Respond to Emergencies: Students effectively respond to workplace emergencies and adhere to safety 
protocols. 
4. Comply with Safety Standards: Students understand safety regulations, codes, and legislation, 
fostering a safety-conscious culture. 
 

COMPOSITE MATERIALS 

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 

question from each Unit. The duration of End Term exam will be 3 hrs. 

Unit I 

Concepts underlying formation, characteristics and behavior of plastic-based composites such as 

fiber glass laminates, structural sandwiches, plywood and load-bearing adhesive joints.  

Unit II 

Typical components such as metals, glass, synthesis and natural adhesives, plastics, foams, 

wood, paper, fabrics and rubber. 

Unit III 

 

Correlation between adhesion principles and physical behavior,.  

Unit IV. 

Methods of design, analysis, fabrication and testing. Discuss failure mechanisms of chemical and 

mechanical types. 

 

 

Title RESEARCH METHODOLOGY Credits 04 

Code
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5. R. Pannerselvam: Research Methodology, Prentice Hall of India Limited. 

6. R. Nandagopalet.al.:Research Methods in Business, ExcelBooks. 

7. K.V. Rao:ResearchMethodology in Commerce &Management. 

 


