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Semester- VIII

	Name of Subject


	Teaching Scheme
	Examination Scheme

	
	
	Theory
	Sessional
	Term work
	Practical
	Oral
	Total

	
	L
	Tut
	P
	Marks
	Hrs
	
	
	
	
	

	801
	Heterogenous Reactions & Catalysis
	3
	-
	3
	100
	3
	50
	25
	50
	-
	225

	802
	Advance Separation Processes
	3
	-
	-
	100
	3
	50
	 - 
	-
	-
	150

	803
	Elective –II
	3
	-
	-
	100
	3
	50
	-
	-
	-
	150

	804
	Process Simulation & Optimization.
	3
	-
	3
	100
	3
	50
	25
	50
	-
	225

	805
	Petroleum Refining & Petrochemicals
	3
	-
	3
	100
	3
	50
	25
	50
	-
	225

	806
	Project
	-
	-
	6
	-
	-
	-
	50
	-
	100
	150

	
	
	15
	
	15
	500
	-
	250
	125
	150
	100
	1125


	
	Elective – I
	
	Elective – II

	1
	Computer Aided Design & Chemeinformatics 
	1
	Biotechnology

	2
	Nanotechnology in Chemical Engg.-I
	2
	Energy Technology

	3
	Environmental Engg. 
	3
	Biochemical Engineering

	4
	Food & Food Processing
	4
	Cryogenic Engineering

	5
	Fermentation Technology    
	5
	Piping Engineering             

	6
	Paint Technology
	6*
	Nanotechnology in Chemical Engg. -II


*    Only for those who have Nanotechnology in Chemical Engg.-I  as Elective – I.

Note: Recent developments to be covered in all the subjects

GUJARAT UNIVERSITY

B.E. (Chemical Engineering)

CH 801 Heterogeneous reaction and catalysis 

	Subject
	Code
	Teaching  Scheme
	Examination Scheme

	
	
	Theory


	Lab/ Pract
	Tut
	Exam
	Theory Paper
	Theory Marks
	Pract 


	TW
	Total

	Heterogeneous reaction and catalysis
	CH 801
	3
	3
	-
	Sessional
	1.5 Hrs
	50
	50
	25
	225

	
	
	
	
	
	University
	3 Hrs
	100
	
	
	


1.Non Ideal Flow‚ Residence time distribution, The E.F. and C. Curves. Their inter relationship, ways of using age distribution function, Models for nonideal flow, Dispersion model, Chemical Reaction and dispersion. Intensity of fluid mixing.  Tanks in series model conversion, Multiparameter model, Deviation from plug flow, Models for real stirred tanks.

2.Mixing of Fluids‚ Self mixing of single fluid, degree of segregation, Early   and late mixing, models   for   partial segregation, Mixing of two miscible fluids, Product distribution in multiple reactions.

3.Kinetics and Design for uncatalyzed Heterogeneous system: 

Rate equation for heterogeneous reactions, Combining linear rate expressions.  Combining non-linear rate equations.  Contacting patterns for two-phase systems.

4.Fluid Fluid Reactions ‚ Rate equation, Kinetic  regimes  for mass  transfer  and reaction. Rate  equations  for  instantaneous reactions. Fast and intermediate rate equatrions. Rate  equation for  slow  reaction rate equation for infinitely  slow  reaction, film  conversion parameter M Towers for fast and slow  reactions, mixer   settlers.   Semi batch   contacting   patterns. Reactive distillation and extractive reactions.

5.Fluid  particle Reactions Selection of a  model.  Unreacted core models for unchanging size spherical particles.  Spherical particles of changing size, Diffusion  through  gas  film  and through  ash  layer controlling  chemical  reaction  controlling. 

Shrinking spherical particles.

Plug and mixed flow of unchanging size solids under uniform gas composition, particles of single size and mixture   of particles of various sizes. Fluid and fixed beds with solids entrainment, instantaneous reactions.

6.Catalysts‚ Physical properties of catalyst, surface area, void   volume, solid   density   pore   volume   distribution, Classification and preparation of catalyst, catalyst promotors. Catalyst inhibitors, Catalyst poisons, Nature and Mechanism of Catalytic reactions, Physical and chemical absorption.

7 Porous  Catalyst‚ Interpellet heat and mass  transfer.  Mass transfer with chemical reaction. Effect of internal  resistances of selectivity and poisoning.

8. Deactivating  Catalyst‚  Mechanism  and  rate  equation  for catalyst   deactivation.  Batch  solids,  rate  for   independent deactivation, Parallel, series and side by side deactivation.

Flowing  solids, Experimental reactors, mechanism  of  decay from experiment, design and performance with a batch of  decaying catalyst,  Reactor  with  fresh  flowing  catalyst.  Reactor and regenerator with deactivating catalyst.

9. Solid catalyzed reactions  ‚ Rates   of   chemisorptions. Adsorption isotherms and rates of adsorption and desorption. Adsorption desorption rate controlling surface reaction rate controlling, Quantitave   interpretation   of   kinetic   data, Experimental methods of finding rates, Differential, integral, mixed batch and recycle reactors. Determining reactor size from rate equations.  Product distribution in multiple reactions. Staged adiabatic packed reactors with intercooling. Staged mixed reactors, bubbling bed model.

10. Fixed  bed Reactors ‚ Global reaction  rates.  Mass energy balance equation for fluid flowing through  bed  of  catalyst. Isothermal and adiabatic reactors, Heat transfer through  reactor wall, Wall Film coefficient, Effective thermal conductivity, One and two dimensional model, Calculations of external concentration difference and temperature difference with negligible and  finite diffusion   resistances.   Effect of external   resistance   on selectivity.

11. Slurry Reactors‚ Effect of external transport resistance on global  rate  of reaction, Mass transfer between gas  bubble  and bulk  liquid.  Mass  transfer between  bulk  liquid  to  catalyst particle,   Effect   of   mass  transfer   on   observed   rates. Determination of volume and conversion in slurry reactors.

12. Fluid  bed Reactors‚ Heat transfer and mixing  in  fluidized bed.  heat transfer to wall, Conversion in plug flow  with  axial dispersion, model. bubbling bed model. Duel reactors and trickle bed reactors.

13. Industrial application‚ Examples illustrations based on cracking of hydrocarbons, alkylation’s, nitration, ammination, sulfonation, sulfation, halogenations, hydrogenation, esterification, hydrolysis, oxidations, and polymerizations with special reference to reactors utilized  in  the  above   unit processes.

Term Work and Practical:
Experiments based on kinetics of heterogeneous reactions, fluid reactions in towers, mixers, settlers etc
Text Books:

1. Octave Levenspiel, “Chemical Reaction Engineering”, 3rd Edition, John Wiley & Sons (Asia) Pte Ltd. (1998), ISBN: 978-0-471-25424-9.

Reference Books:

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

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

3. J.M. Smith, “Chemical Engineering Kinetics”, 2nd, McGraw-Hill.
4. M.M. Sharma and LK. Doraiswami, “Heterogeneous Reactions and Mass transfer”

GUJARAT UNIVERSITY

B.E. (Chemical Engineering)

CH 802 Advance Separation Processes 

	Subject
	Code
	Teaching  Scheme
	Examination Scheme

	
	
	Theory


	Lab/ Pract
	Tut
	Exam
	Theory Paper
	Theory Marks
	Pract/ Oral 


	TW
	Total

	Advance Separation Processes
	CH 802
	3
	-
	-
	Sessional
	1.5 Hrs
	50
	-
	-
	150

	
	
	
	
	
	University
	3 Hrs
	100
	
	
	


A. Super Critical Extraction:-

Working Principal, Advantage & Disadvantages of supercritical solvents over conventional liquid solvent, Advantage & Disadvantages of supercritical extraction over liquid- liquid extraction, Decaffeination, ROSE process, extraction of aromatic from spice and other commercial application of supercritical extraction, Application under research

B. Short path Distillation:-

Concept & working of short path Distillation Unit (SPDU), Difference between short part Distillation & molecular distillation, commercial application of SPDU, application research, Economics of short path distillation. 

C. Reactive & Catalytic Distillation:-

Concept & and History, Advantage & Disadvantages, Various methods of applications, Mfg.of MTBE, Mfg, of ETBE and other commercial application, BALE & KATMAX packing, etc.

D. Pressure swing Adsorption:-

Concept & Working, Advantage & Disadvantages of PSA over cryogenic distillation, four step PSA, six step PSA, Purification of hydrogen, oxygen, Nitrogen & other commercial applications of PSA.

E. Melt Crystallization:-

Concept, Different types of crustallization, phase equilibrium, different techniques used commercial applications.

F. Membrane Separation Techniques:-

i) Reverse Osmosis(R.O.)

Concept of Osmosis & Reverse Osmosis , Different types of Membrane modules and membrane material used for R.O., Advantages & Disadvantages, and Commercial application of R.O.

ii) Ultra filtration:-

Concept & working principal, commercial application.

iii) Pervaporization:-

Working principal, Advantages & Disadvantages, Production of absolute alcohol and other commercial applications.

G. Membrane Reactor:-

Concept & working, various modules of membrane used for membrane reactor, Advantage & Disadvantages, application under research.

H. Membrane of Osmotic Distillation :-

Working Principal, Various application, etc.

Text and Reference books:-

i) “Natural Extracts using supercritical carbon dioxide” M.Mukhopadhyay.

ii) “Introduction to Process Engineering & Design” by S.B.Thakore & B.I.Bhatt.

iii) ‘Perry Chemical Engineers Handbook’ 7thEdition by R.H.Perry and D.Green.

iv) Ullman’s Encyclopedia of Industrial Chemistry.

v) “Encyclopedia of Chemical Engineering “ by Kirk & Othmer.

GUJARAT UNIVERSITY

B.E. (Chemical Engineering)

CH 803 Elective - II 

	Subject
	Code
	Teaching  Scheme
	Examination Scheme

	
	
	Theory


	Lab/ Pract
	Tut
	Exam
	Theory Paper
	Theory Marks
	Pract/ Oral 


	TW
	Total

	Elective - II
	CH 803
	3
	-
	-
	Sessional
	1.5 Hrs
	50
	-
	-
	150

	
	
	
	
	
	University
	3 Hrs
	100
	
	
	


Elective II A : Biotechnology
1. A Little Microbiology

2. Chemicals of Life

3. The Kinetics of Enzyme-Catalyzed Reactions

4. Applied Enzyme Catalysts

5. Metabolic Stoichiometry and Energetics

6. Molecular Genetics and Control Systems

7. Kinetics of Substrate Utilization

8. Product Field

9. Biomass Production in Cell Cultures

10. Transport Phenomena in Microbial Systems

11. Design and Analysis of Biological Reactors

12. Instrumentation and Control

13. Product Recovery Operations

14. Bioprocess Economics

15. Analysis of Multiple Interacting Microbial Populations

16. Reactors with Multiple Cell Populations

17. Process Application 

Text Books:

1. James E. Bailey, David F. Ollis, “Biochemical Engineering Fundamentals” NewYork, 2nd ed, McGraw-Hill, ISBN: 0070032122.

Elective II B : Energy Technology
1. An Introduction to Energy Sources
energy sources (conventional & non-conventional), renewable energy resources, primary & secondary energy sources, energy chain, energy demand, national energy strategy & plan, energy management, energy audit & conservation

2. Definitions, Units & Measures
proximate & ultimate analysis, calorific values, rank of coal, coking & caking, gasification, basis for reporting results of analysis, units & conversion factors

3. Solid Fuels
wood & charcoal, peat, lignite, sub-bituminous & bituminous coals, semi-anthracite and anthracite coals, cannel & boghead coal, origin of coal, composition of coal, analysis & properties of coal, problems

4. Processing of Solid Fuels
coal preparation, washability curve, dry & wet washing methods of coal, washer efficiency, gasification & liquefaction of solid fuels, problems

5. Solar Energy
solar constant, solar radiation & related terms, measurement of solar radiation, solar energy collectors – flat plate collector, air collector, collectors with porous absorbers, concentrating collectors, applications & advantages of various collectors, selective absorber coatings, solar energy storage systems (thermal, electrical, chemical & mechanical), solar pond, applications of solar energy

6. Wind Energy
basic principles, power in wind, force on blades & turbines, wind energy conversion, site selection, basic components of wind energy conversion systems (WECS), classification of WECS, wind energy collectors, applications of wind energy

7. Energy from Biomass
introduction, energy plantation, biomass conversion technologies, photosynthesis, biogas generation, factors affecting biogas generation, classification of biogas plants & their comparisons, types of biogas plants (including those used in India), biogas from plant wastes, community plants & site selection, digester design considerations, design calculations, methods of maintaining & starting biogas plants, properties & utilisation of biogas, thermal gasification of biomass, pyrolysis, alternative liquid fuels

8. Geothermal Energy
geothermal resources, hydrothermal resources, liquid dominated systems, geopressured resources, petrothermal systems, magma resources, energy conservation & comparison with other resources, applications of geothermal energy

9. Energy from Oceans
OTEC, methods (open cycle & close cycle) energy from tides, components of tidal power plants, operation, methods of utilisation of tidal energy, storage, ocean waves, wave energy conversion devices

10. Fuel Cell

introduction, hydrogen – oxygen fuel cell, ion exchange membrane cell, fossil fuel cell, molten carbonate cell, advantages & disadvantages, conversion efficiency, polarisation, type of electrodes, applications of fuel cells

11. Hydrogen & Methanol
properties of Hydrogen, production of hydrogen, thermochemical methods, fossil fuel methods, solar methods, storage & transportation, safety & management

12. Magneto Hydro-Dynamic (MHD) Power Generation
principle, MHD system, open cycle system, closed cycle system, design problems & developments, advantages, materials for MHD generators, magnetic field & super conductivity

13. Nuclear Energy
fission, fusion, fuel for nuclear fission reactor (exploration, mining, milling, concentrating, refining, enrichment, fuel fabrication, fuel use, reprocessing, waste disposal), storage & transportation, fast & slow neutrons, multiplication factors & reactor control, uranium enrichment process, nuclear reactor power plant, fast breeder reactor, boiling water reactor, pressurised  heavy & light water reactor

Text Book

1. Energy Sources 2nd Ed. by G. D. Rai

Khanna Publications, New Delhi

2. Fuels & combustion by Samir Sarkar

Orient Longmans(1974)

3. Solar Energy by Sukatame

Tata McGraw Hill, New Delhi

4. Energy Technology by Rao & Parulaker

Elective II C : Biochemical Engineering
1. A little microbiology

· Biophysics the Doctrine

· The structure of cells

· Important cell types

2. Chemicals of life

· Lipids

· Sugars and polysaccharides

· From nucleotides to RNA and DNA

· Amino acid into proteins

· Hybrid Biochemicals

· The hierarchy of cellular organization

3. The kinetics of Enzyme-Catalyzed reaction

· The Enzyme-substrate Complex and enzyme Action 

· Simple enzyme kinetics with one two substrates

· Determination of Elementary-step rate constants

· Other patterns of substrate concentration dependence

· Modulation and regulation of enzymatic activity

· Other factors influencing enzyme activity

· Enzyme deactivation

· Enzyme reaction in heterogeneous systems

4. Applied Enzyme Catalysis

· Application of hydrolytic enzymes

· Other applications of enzymes in solution 

· Immobilized-enzyme technology

· Immobilized-enzyme kinetics
5. Metabolic Stoichiometry and Energetics

· Thermodynamics principles

· Metabolic reaction coupling: ATP and NAD

· Carbon catabolism

· Respiration

· Photosynthesis: Tapping the ultimate source

· Biosynthesis

· Transport across Cell Membranes

· Metabolic organization and Regulation 

· End Products of metabolism

· Stoichiometry of cell growth and product formation

6. Molecular Genetics and Control Systems



· Molecular genetics

· Alteration of cellular DNA

· Commercial application of microbial genetics and mutant population  

· Recombinant DNA technology

· Growth and reproduction of a single cell

7. Kinetics of substrate Utilization, Product Formation, and Biomass Production in Cell Cultures

· Ideal reactors for kinetics measurements

· Kinetics of balanced growth

· Transient growth kinetics Structured kinetic models

· Product formation kinetics

· Segregated kinetic models or growth  and product formation 

· Thermal –death kinetics of cells and spores

8. Transport phenomena in bioprocess Systems

· Gas-liquid mass transfer in cellular systems

· Determination of oxygen transfer rates 

· Mass transfer for freely rising or falling bodies

· Forced convection mass transfer

· Overall kla’ Estimates and power requirement for sparged and agitated vessel

· Mass transfer across free surfaces 

· Other factors affecting kla’

· Non Newtonian fluids 

· Scaling of mass transfer equipment 

· Heat transfer

· Sterilization of gases and liquids by filtration

9. Design and analysis of Biological reactors

· Ideal bioreactors

· Reactors dynamics

· Reactors with non ideal mixing

· Sterilization reactors

· Immobilized biocatalysts

· Multiphase bioreactors

· Fermentation technology

· Animal and plant cell reactor technology
10. Instrumentation and Control

· Physical and chemical sensors for the medium and gases

· On-line Sensors for cell properties 

· Off-line analytical methods

· Computers and interfaces 

· Data analysis

· Process control

· Advanced control strategies 

11. Product Recovery operations 

· Recovery of particulates: Cells and solids particles

· Product isolation

· Precipitation



· Chromatography and fixed bed adsorption: batch processing with selective adsorbates

· Membrane separations

· Electrophoresis

· Combined operations

· Product recovery trains
12. Bioprocess Economics

· Process economics

· Bio-product regulation

· General fermentation process economics

· A compete example

· Fine chemicals 

· Bulk oxygenates

· Single cell protein

· Anaerobic methane production

13. Analysis of Multiple Interacting Microbial Populations 

· Neutralism, mutualism, commensalisms, and amensalism

· Classification of interaction between two species

· Competition: survival of the fittest

· Predation and parasitism

· Effects of the number of species and their web of interactions

· Qualitative stability

· Spatial patterns

14. Mixed Microbial Populations in Applications and natural Systems

· Uses of well- defined mixed populations  

· Spoilage and product manufactures by spontaneous mixed cultures

· Microbial participation in the natural cycles of matter

· Biological waste water treatment 

Text Books:

(1.)“Bio-chemical Engineering Fundamentals”J.E. Bailey, D.F.Ollis, 2nd Edition, 1986.

Reference Text-book:

(1.) “Bio-chemical Engineering” S. Alba, A.E. Humphery, N.F. Mills, 2nd Edition.

(2.) “Bio-chemical Reactors” B. Atkinsons (1974).

(3.) “Bioprocess Engineering", Shuler, F Kargi, Prentice Hall. 

(4). "Biochemical Engineering" J.M. Lee, Prentice Hall. 
Elective II D : Cryogenic Engineering
Introduction to cryogenic systems like cryogenic refrigeration system and cryogenic liquification system.

Introduction to cryogenic plants and equipments.

Introduction to design and system engineering to cryogenic plants and components. 

Applications areas of cryogenics, Methods of producing, Cryogenic temperatures  & energy/exergy considerations,  

Gas  liquification process,   commercial  liquifiers  &   cryogenic   refrigerators, cryogenic  recovery & purifications of industrial gases,  thermo-physical  properties  at cryogenic  temperature,  process  design considerations   for   cryogenic   separations   ,   storage    & transporation  of cryogenic fluid, cryogenic insulators &  vacuum technology, measurement techniques & instrumentations, materisals of constructions & their behaviour at cryogenic temperature.

Text Books:

 (1.) Cryogenic systems by R.F. Barron.
(2.) Cryogenic fumdamentals by G.G. Haseldin. 
(3.) Advances in Cryogenic Engineering by K.D. Timmerhans.

Reference books.

1.  Cryogenic Systems, Barron, Mcgraw Hill Book Co.

2. Theory And Design Of Cryogenic Systems : A.Arkherov

3. Cryogenic Process Engineering Timmerchand & Flynn 

4. Cryogenic laboratory Equipments:A.J Croft  

5. Advanced Cryogenics: Bailey, hasseldon

Elective II E : Piping Engineering        
1. Piping fundamentals: 

a. Definitions of absolute viscosity, adhesive joints, alloy steel, annealing.

b. Piping components: pipe and tube products, pipe fittings, valves- categories, valve design, pressure relief devices, traps, strainers, expansion joints, gaskets.

c. Piping materials: material properties of piping materials, chemical and mechanical properties of metals, degradation of service materials and its measurements, material specifications. 

d. Piping Codes and standards: ASME section I to XI, ANSI, ASTM, AGA, API, AWWA, AWS, ARI, ASHRAE.

e. Manufacturing of metallic pipe: ferrous and non-ferrous pipe making

f. Fabrication and installation of piping systems: fabrication drawings, fabrication practices, installation-erection planning, cold spring, joint alignments, cutting, bending, welding, heat treatment and examination, mechanical joints, tubing, pipe supports, leak testing.

2. Hierarchy of design: 

a. FIRST STAGE-contract specification, codes and standards, design criteria, calculation, system description, system flow diagram, P&ID, SECOND STAGE-design specification, procurement specification, erection specification, physical design drawing, stress analysis, THIRD STAGE-field change request, nonconformance report, start-up field report.

b. Design bases: use of codes and standards in piping system design, piping joints, loading condition, sizing of pipe system.

c. Piping layout: piping layout consideration, CAD of piping layout.

d. Stress analysis of piping system: classification of load, service limits and code requirements, methods of analysis.

e. Piping support: determination of support location, load and movements, type of pipe support

f. Heat tracing of pipe support.

g. Thermal insulation of piping: design condition, economic optimization of energy conservation, heat flow calculation. Service consideration for-hot oil, heat transfer fluid, steam, hot and cold water, liquefied gases. Different type of insulation material and selection.

h. Flow of Fluid: basic fluid property, steady single phase incompressible and compressible flow in piping, and its application to steam, and sir system. Single phase flow in nozzle, venture tubes and orifice. Steady two-phase flow –regimes, models for two phase flow. Transient flow analysis. water hammer, pump NPSH transient.

3. Piping Systems:

a. Water system piping, codes, design temperature, pipe sizing criteria, effect of velocity, wall thickness selection, material.

b. Fire protection system

c. Steam system piping: types of steam and design

d. Oil pipeline system: codes, standards, liquid petroleum pipe system, hydraulic design, route selection

e. Gas system piping design

f. Chemical and Refinery piping system design

g. Refrigeration piping system design

h. Toxic and hazardous piping system design

i. Slurry and sludge piping system design

j. Thermoplastic piping system design

4. Material compatibility chart for selection of piping material

5. Use of software for piping system design of Flow sheet.

Practical and Term Work:

Experiments based on above topics should be given to the students.

Text Books:

1. Mohinder L. Nayyar, “Piping Handbook”, 6th Edition, McGrawHill Inc.

Elective II F : Nanotechnology in Chemical Engg. –II
Nanotechnology for Chemical Engineering, Nanotechnology for Energy, Nano-biotechnology, Functional Materials, Advance topics in Nanoscience: Nano-chemical Reaction Engineering, Nanofluidics, Green Product design and Nanotechnology, Environmental impact of Nanomaterials, Photonic Crystals, Ultra fine Photolithography, CVD, Nanofabrication of Organic film; Application.

GUJARAT UNIVERSITY

B.E. (Chemical Engineering)

CH 804 Process Simulation and Optimization

	Subject
	Code
	Teaching  Scheme
	Examination Scheme

	
	
	Theory


	Lab/ Pract
	Tut
	Exam
	Theory Paper
	Theory Marks
	Pract 


	TW
	Total

	Process Simulation and Optimization
	CH 804
	3
	3
	-
	Sessional
	1.5 Hrs
	50
	50
	25
	225

	
	
	
	
	
	University
	3 Hrs
	100
	
	
	


CHEMICAL PROCESS SIMULATION 

1. General concepts of simulation for process design- introduction, process simulation modes, methods for solving nonlinear equations, recycle partionoing and tearing, simulation examples.

2. Process Flow sheet Optimization-description of problem, introduction to constrained nonlinear programming, derivation of successesive quadratic programming, process optimization with modular simulators, equation oriented process optimization.

CHEMICAL PROCESS OPTIMIZATION

1. Problem Formulation:

The nature and organization of optimization problems, Formulation of Objective functions.

2. Optimization Theory and Methods:

Basic concepts of optimization, optimization of unconstrained functions; one-dimensional search, unconstrained multi variable optimization, linear programming and applications, non-linear programming with constraints, optimization of stacked   and discrete processes.

3. Application of optimizations:

Heat transfer and energy conservation, separation processes, fluid flow systems, chemical reactor design and operation etc.

4. Optimization approaches to process synthesis and design- basic concepts for algorithmic methods, synthesis of heat exchanger networks and distillation columns,, simultaneous optimization and heat integration, optimization techniques for reactor network synthesis, structural optimization of process flow sheet.

Text Books:

1. Edgar Thomas, Himmelblau David,  “Optimization of Chemical Processes” ,   2nd Edition, McGraw Hill (2001)

2. Lorenz T. Biegler, Ignacio E. Grossmann, Arthur W. Westerberg, “Systematic Methods of Chemical Process Design”, Prentice Hall of India.

Reference Books:

1. Gordon S.G. Beveridge, Robert S. Schechter, “Optimization: Theory and Practice” McGraw Hill

GUJARAT UNIVERSITY

B.E. (Chemical Engineering)

CH 805 Petroleum Refining and Petrochemicals

	Subject
	Code
	Teaching  Scheme
	Examination Scheme

	
	
	Theory


	Lab/ Pract
	Tut
	Exam
	Theory Paper
	Theory Marks
	Pract 


	TW
	Total

	Petroleum Refining and Petrochemicals
	CH 805
	3
	3
	-
	Sessional
	1.5 Hrs
	50
	50
	25
	225

	
	
	
	
	
	University
	3 Hrs
	100
	
	
	


1. Types of crude

2. Evaluation of oil stocks and refinery products

3. Properties of crude and products

4. Processing of petroleum: Atmospheric & Vacuum distillation

5. Treating operations for crude and refinery products

6. Thermal & Catalytic cracking processes employed in refineries

7. Oil fields & refineries in India

8. Manufacturing process of: Chemicals from methane, C2, C3 compounds, aromatics, 

    polymers, etc., Engineering problems

Text and Reference Books:

1. Modern Petroleum Refining Processes, by B.K. Bhaskara Rao

2. Petroleum Refining-Technology and Economics, by James H. Gary & Glenn E. Handwerk

3. Dryden’s Outlines of chemical technology, 3rd ed., M Gopal Rao, Marshall sitting

GUJARAT UNIVERSITY

B.E. (Chemical Engineering)

CH 806 Project

	Subject
	Code
	Teaching  Scheme
	Examination Scheme

	
	
	Theory


	Lab/ Pract
	Tut
	Exam
	Theory Paper
	Theory Marks
	Oral


	TW
	Total

	Project
	CH 806
	-
	6
	-
	Sessional
	-
	-
	100
	50
	150

	
	
	
	
	
	University
	-
	-
	
	
	


Each student is required to submit project report on the designing of a chemical plant. The report will consist of important chapters such as the following:

1. Introduction

2. Literature Survey

3. Selection of process and process details with justification

4. Thermodynamics and kinetics considerations

5. Physio-chemical data and properties

6. Material balance with flow sheet

7. Energy balance with flow sheet

8. Process design of one of the major equipments and optimum operating conditions

9. Fabrication drawing of one of the major equipments with all relevant necessary details

10. Other important consideration such as instrumentation and process control, plant layout, safety precautions etc.

11. Cost estimation 

12. Conclusions.
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