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External work of evaporation; Internal energy; Entropy of vapour, Expansion of vapour, Rankine 
cycle. Steam turbines – Impulse and Reaction types - Principles of operation. 
 
UNIT V      SIMPLE MECHANISM, FLY WHEEL, DRIVES AND BALNCING 12 
Definition of Kinematic Links, Pairs and Kinematic Chains; Flywheel-Turning moment Diagram; 
Fluctuation of Energy. Belt and rope drives; Velocity ratio; slip; Creep; Ratio of tensions; Length of 
belt; Power Transmitted; gear trains-types. Balancing of rotating masses in same plane; Balancing 
of masses rotating in different planes. 

TOTAL : 60 PERIODS 
OUTCOME 
• Students should learn thermodynamics and thermal engineering to understand the principles 

behind the operation of thermal equipments like IC engines and turbines etc., Students 
should be able to appreciate the theory behind operation of machinery and be able to design 
simple mechanisms  

 
TEXT BOOKS 

1. Nag, P.K., “Engineering Thermodynamics “, IInd Edition, Tata McGraw Hill Publishing Co., 
Ltd., 1995  

2. Rajput, R .K, “Thermal Engineering”, Laxmi publications (P) Ltd, 2001.  
3. Khurmi R.S., and Gupta J.K, “Theory of Machines”, Eurasia Publishing House (P) Ltd., 2004.  

 
REFERENCES 

1. Bhaskaran, K.A., and Venkatesh, A., “Engineering Thermodynamics “,Tata McGraw Hill, 
1973.  

2. Khurmi R.S., and Gupta J.K, “Thermal Engineering”, S.Chand & Company (P) Ltd.,2001.  
3. Kothandaraman and Dhomkundwar,”: A course in Thermal Engineering (SI Units)”, 

Dhanpat Rai and Sons, Delhi (2001)  
4. Pandya A. and Shah, “ Theory of Machines “, Charatakar Publishers, 1975.  
5. Smith, “Chemical Thermodynamics “, Reinhold Publishing Co., 1977.  
 
 

 
PM8251                                        INDUSTRIAL CHEMICAL TECHNOLOGY                     L T  P  C 
             3  0  0   3  
OBJECTIVE:  

 To enable the students to gain knowledge on various aspects of production engineering 
and understand the practical methods of production in a chemical factory. 
 

UNIT I   SULFUR, SULFURIC ACID AND CEMENT                              9  
Sulfur, Raw materials Sources, Mining and production of Sulfur – Sulfuric acid, Methods of 
production of Sulfuric acid – Contact process – Chamber process. Cement – properties of Cement 
– Methods of production – Overall factors for Cement industry.                  
                                                                       
UNIT II  FERTILIZER INDUSTRY, FUEL AND INDUSTRIAL GASES                            9  
Major Components of Fertilizer industries – Nitrogen industries, ammonia, nitric acid, urea – 
Phosphorus industries - Phosphorus, Phosphoric acid, Super Phosphate – Potassium chloride, 
Potassium Sulphate – Fuel Gases – Producer gas, Water gas, Coke oven gas, Natural gas, 
Liquefied natural gas – Industrial gases – Carbon dioxide, hydrogen, nitrogen and oxygen. .           
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UNIT III PULP, PAPER, SUGAR AND STARCH INDUSTRIES                             9 
Pulp – Methods of production – Comparison of pulping processes. Paper – types of paper 
products, Raw materials, Methods of production. Sugar – Methods of production – by products of 
the Sugar industry – Starch – Methods of production, Starch derivations. .            
   
UNIT IV PETROLEUM AND PETRO CHEMICAL INDUSTRIES                                        9 
Petroleum – Chemical Composition, Classification of crude petroleum, Petroleum Refinery 
products – Petroleum Conversion processes – Pyrolysis and Cracking, Reforming Polymerization, 
isomerization and Alkylation – petrochemicals – methanol, chloro methanol, Acetylene and 
ethylene, Isopropanol, Acrylonitrile, Buta diane – Chemicals from Aromatics - Benzene, Toluene 
and Xylene.  
 
UNIT V  RUBBERS, POLYMERS AND SYNTHETIC FIBRE                            9  
Natural and Synthetic rubber, SBR – Silicone rubber – polymer – physical – chemical structure of 
polymers, Thermosetting and Thermoplastic materials - Polymer manufacturing processes – 
polyethylene, polystyrene – Resins phenolic and epoxy resins – Synthetic Fibers – Viscose rayon, 
Polyamides and polyesters.         

    TOTAL : 45 PERIODS 
OUTCOME:  

 Student can classify the chemical process industry into industrial categories of base, 
intermediate end-products and specialty chemicals manufacturers. 

 
 TEXT BOOKS:  

1. Dryden, C.E, Outlines of Chemical technology, II Ed., Affiliate East West press, 2003. 
2. Moulin, J.A., M. Makkee, and Diepen, A.V., Chemical Process Technology, Wiley, 2001.  

 
REFERENCES: 

1. Austin, G.T., Shreve’s “Chemical Process Industries”, 5th ed., McGraw-Hill, 1998. 
2. Srikumar Koyikkal,”Chemical Process Technology and Simulation”,PHI Learning Ltd 

(2013). 
 
 

CY8281                                    ORGANIC CHEMISTRY LABORATORY                             L T  P C 
                         0  0 4  2 
OBJECTIVE: 

 To learn basic principles involved in analysis and synthesis of different organic derivatives. 

LIST OF EXPERIMENTS 
1. Quantitative analysis of organic compounds – Identification of aliphatic/aromatic, 

saturated/unsaturated compounds. 
2. Identification and characterization of various functional groups by their characteristic 

reactions: 
a) alcohol, b) aldehyde, c) ketone, d) carboxylic acid, e) phenol, f) ester,  
g) primary, secondary and tertiary amines and h) nitro compounds. 

3. Analysis of an unknown organic compound and preparation of suitable solid derivatives 
(Benzoic acid from Benzaldhehyde, hydrolysis of ester and meta- dinitrobenzene from 
nitrobenzene) . 

4. Analysis of carbohydrates. 
5. Analysis of proteins. 
6. Methodology of filtration and recrystallization. 
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TEXT BOOKS: 
1. V.Raghavan, “Materials Science and Engineering: A first course”,  V Edition, Prentice Hall 

of India , 2004. 
2. Van Vlack L.H , “Elements of Materials Science and Engineering” (Addision Wesley series 

in metallurgy and materials engineering), VI Edition, Prentice Hall, 6th Edition, 1989. 

REFERENCES: 
1. WF.Hosford, “Material Science”, Cambridge Univ. Press, New York, 2006. 
2. C.Srinivasan, “ Science of Engineering Materials”, John Wiley, New York, 1987. 

 

CH8351                   PROCESS CALCULATIONS                     L T  P  C 
                     3  2  0  4 
OBJECTIVE: 

 To acquire knowledge on laws of chemistry and its application to solution of mass and 
energy balance equations for single and network of units and introduce to process 
simulators.  

 

UNIT I                         15 
Base and derived Units - Composition of Mixture and solutions - calculations of pressure, volume 
and temperature using ideal gas law. Use of partial pressure and pure component volume in gas 
calculations, applications of real gas relationship in gas calculation. 

UNIT II                                                                                                                  9   15 
Stoichiometric principles, Application of material balance to unit operations like distillation, 
evaporation, crystallisation, drying etc., - Material balance with chemical reaction - Limiting and 
excess reactants - recycle - bypass and purging - Unsteady state material balances. 

UNIT III                                                                                                                                             15 

Calculation of absolute humidity, molal humidity, relative humidity and percentage     humidity - Use 

of humidity in condensation and drying - Humidity chart, dew point. 

UNITIV                                                                                                                                              15 

Heat capacity of solids, liquids, gases and solutions, use of mean heat capacity in heat 
calculations, problems involving sensible heat and latent heats, evaluation of enthalpy.Standard 
heat of reaction, heats of formation, combustion, solution, mixing etc., calculation of standard heat 
of reaction - Effect of pressure and temperature on heat of reaction -Energy balance for systems 
with and without chemical reaction - Unsteady state energy balances 

UNIT V                          15 

Determination of Composition by Orsat analysis of products of combustion of solid, liquid and gas 
fuels - Calculation of excess air from orsat technique, problems on sulphur and sulphur burning 
compounds - Application of Process simulators in energy and material balance problems. 

TOTAL: 75 PERIODS 
OUTCOMES: 

 Understand the fundamentals of units and stoichiometric equations.  
 Write material balance for different chemical process.  
 Understand the fundamentals of ideal gas behavior and phase equilbria. Write energy 

balance for different chemical process.  
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LIST OF EXPERIMENTS 

1. Port timing diagram  
2. Valve timing diagram  
3. Study of 2,4 stroke I C Engines  
4. Load test on 4-stroke petrol engine  
5. Performance test on 4-stroke single cylinder diesel engine  
6. Performance test on 4-stroke twin cylinder diesel engine  
7. Heat balance test on diesel engines  
8. Tension test  
9. Compression test  
10. Deflection test  
11. Hardness test (Rockwell and Brinell)  
12. Spring test  
13. Torsion test  
14. Impact test  

TOTAL: 60 PERIODS 

* Minimum 10 experiments shall be offered. 

OUTCOME 

 Students will be able to understand Power-generating units such as engines and operate IC 
engines and conduct tests. They will be able to appreciate the theory behind the functioning of 
engines. Material properties, their behavior under different kinds of loading and testing can be 
visualized.  

 
S. No. NAME OF THE EQUIPMENT Qty. 
1.  I.C Engine – 2 stroke and 4 stroke model 1 set 
2.  4-stroke Diesel Engine with mechanical loading. 1 No. 
3.  Torsion cylinder Diesel Engine 1 No. 
4.  Universal Tensile Testing machine with double 1 shear 

attachment – 
1 

5.  Torsion Testing Machine (60 NM Capacity) 1 
6.  Impact Testing Machine (300 J Capacity) 1 
7.  Brinell Hardness Testing Machine 1 
8.  Rockwell Hardness Testing Machine 1 

9.  Spring Testing Machine for tensile and compressive loads  
(2500 N) 

1 

 
 
 
PE8491                        CHEMICAL ENGINEERING THERMODYNAMICS                 L T P C 

                                                                     3  0 0  3  
OBJECTIVE: 

 Students will learn PVT behaviour of fluids, laws of thermodynamics, thermodynamic 
property relations and their application to fluid flow, power generation and refrigeration 
processes.  
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UNIT I                                               9 
Scope of thermodynamics, basic concepts and definitions, Equilibrium state and phase rule, 
Energy, Work, Temperature and Zeroth Law of Thermodynamics, reversible and irreversible 
process, Ideal gas- Equation of State involving ideal and real gas, Law of corresponding states, 
Compressibility chart, First Law of Thermodynamics and its consequences. 

UNIT II                                                                                                                                          9 
Joule’s experiment, internal energy, enthalpy, Application of first Law of Thermodynamics for Flow 
and non flow processes. Limitations of the first Law , statements of second Law of 
Thermodynamics and its Applications ,Heat Engine, Heat Pump/Refrigerator, Carnot cycle and 
Carnot theorem, Thermodynamic Temperature scale, Entropy , Clausius inequality, Third law of 
thermodynamics. 

UNIT III                                   9 
Refrigeration and liquefaction process, Thermodynamic Potentials, thermodynamic correlation, 
Maxwell relations, criteria for Equilibria and stability. Clapeyron equation 

UNIT IV                                                                                                    9 
Partial molar properties, ideal and non-ideal solutions, standard states definition and choice, 
Gibbs-Duhem equation, activity and property change of mixing, excess properties of mixtures. 

UNIT V                                                                                                                          9 
Activity coefficient-composition models, thermodynamic consistency of phase equilibria, 
ChemicalReaction equilibria, Extent of reaction, equilibrium constant and standard free energy 
change 

TOTAL: 45 PERIODS 
OUTCOME: 

 The course will help the students to know about engineering thermodynamics and 
understand the practical implications of thermodynamic law in engineering design.   

TEXT BOOKS: 
1. Sonntag, Borgnakke, Van Wylen, Fundamentals of Thermodynamics, 7th Edition, Wiley 

India, New Delhi, 2009. 
2. Narayanan, K.V. A Textbook of Chemical Engineering Thermodynamics Prentice Hall 

India, 2004  
3. Smith, van Ness and Abbott, “Chemical Engineering Thermodynamics”, 7th Edition, 

McGraw Hill,  New York, 2005 
 

REFERENCES: 
1. S. I. Sandler, Chemical, Biochemical and Engineering Thermodynamics, Wiley New York, 

2006 
2. Y V C Rao, “Chemical Engineering Thermodynamics”, Universities Press, Hyderabad 

2005. 
3. Pradeep ahuja,” Chemical Engineering Thermodynamics”, PHI Learning Ltd (2009). 
4. GopinathHalder,” Introduction to Chemical Engineering Thermodynamics”, PHI Learning 

Ltd (2009). 
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REFERENCE: 
2. Standard Handbook of Petroleum and Natural Gas Engineering. 2nd Edition. William C 

Lyons, Gary C Plisga. Gulf Professional Publishing. 
 
 
CH8451                                            MECHANICAL OPERATIONS                                    L  T  P C 

                                                                                    3  0  0  3  
OBJECTIVE: 

 To impact knowledge in the field of particle size reduction and also deals with the detail 
construction and working of equipment’s used for mechanical operations. 

UNIT I   PARTICLE CHARACTERIZATION AND MEASUREMENT                           9 
General characteristics of solids, different techniques of size analysis- Static - Image analysis and 
Dynamic analysis - Light scattering techniques, shape factor, surface area determination, 
estimation of particle size. Advanced particle size analysis techniques. Screening methods and 
equipment, screen efficiency, ideal and actual screens. 

UNIT II  PARTICLE SIZE REDUCTION AND SIZE ENLARGEMENT                          9 
Laws of size reduction, energy relationships in size reduction, methods of size reduction, 
classification of equipments, crushers, grinders, disintegrators for coarse, intermediate and fine 
grinding, power requirement, work index; Advanced size reduction techniques - Nano particle 
fabrication - Top down approach - Bottom-up approach. Size enlargement - Importance of size 
enlargement, principle of granulation, briquetting, pelletisation, and flocculation. Fundamentals of 
particle generation. 

UNIT III         PARTICLE SEPARATION (GAS-SOLID AND LIQUID-SOLID SYSTEM)                 9 
Gravity settling, sedimentation, thickening, elutriation, double cone classifier, rake classifier, bowl 
classifier. Centrifugal separation - continuous centrifuges, super centrifuges, design of basket 
centrifuges; industrial dust removing equipment, cyclones and hydro cyclones, electrostatic and 
magnetic separators, heavy media separations, floatation, jigging 

UNIT IV       FILTRATION AND FILTRATION EQUIPMENTS                            9 
Theory of filtration, Batch and continuous filters, Flow through filter cake and filter media, 
compressible and incompressible filter cakes, filtration equipments - selection, operation and 
design of filters and optimum cycle of operation, filter aids. 

UNIT V       MIXING AND PARTICLE HANDLING                              9 
Mixing and agitation - Mixing of liquids (with or without solids), mixing of powders, selection of 
suitable mixers, power requirement for mixing. Storage and Conveying of solids - Bunkers, silos, 
bins and hoppers, transportation of solids in bulk, Powder hazards, conveyer selection, different 
types of conveyers and their performance characteristics. 

TOTAL: 45 PERIODS 
OUTCOME: 

 At the end of this course, the students will be able to understand the overview of equipment 
used to perform various mechanical operations and problems associated during the 
implementation and applications. 

TEXT BOOKS: 
1. McCabe, W.L., Smith, J.C., and Harriot, P., “Unit Operations in Chemical Engineering”, 7th   

Edn., McGraw-Hill, 2005. 











50 

 

6. Reduction ratio in Ball mill 
7. Separation characteristics of Cyclone separator 
8. Reduction ratio of Roll Crusher 
9. Drop weight crusher 
10. Drag on Sphere 
11. Effectiveness of screen 

EQUIPMENT REQUIRED 
1. Sieve shaker 
2. Leaf filter 
3. Plate and Frame Filter Press 
4. Sedimentation Jar 
5. Jaw Crusher 
6. Ball Mill 
7. Cyclone Separator 
8. Roll Crusher 
9. Elutriator 
10. Drop Weight Crusher 
11. Sieves. 

        TOTAL: 60 PERIODS 
OUTCOMES: 

• Use variable area flow meters and variable head flow meters 
• Analyze the flow of fluids through closed conduits, open channels and flow past immersed 

bodies Select pumps for the transportation of fluids based on process 
conditions/requirements and fluid properties. 

• Determine work index, average particle size through experiments by crushers, ball mill and 
conducting sieve analysis. 

• Design size separation equipments such as cyclone separator, sedimentation, Filters etc. 

 
 
CH8281              CHEMICAL ANALYSIS LABORATORY                L T P C    
                                (Minimum of 8 experiments to be conducted)                         0  0 4 2 

OBJECTIVE:   
 To make the student acquire practical skills in the wet chemical and \ instrumental methods 

for quantitative estimation of nitrite in water, cement, oil, coal and Phenol.  

LIST OF EXPERIMENTS 
1. Determination of Redwood / Saybolt numbers, kinematic viscosity and viscosity index of 

Lubricating oils 
2. Determination of flash point, fire point, cloud and pour point of oils 
3. Determination of acid value and iodine value of oils  
4. Determination of COD of water samples  
5. Cement Analysis a. Estimation of silica content b. Estimation of mixed oxide content c. 

Estimation of calcium oxide content d. Estimation of calcium oxide by rapid method  
6. Coal Analysis a. Estimation of sulphur present in coal b. Ultimate analysis of coal c. 

Proximate analysis of coal  
7. Soap Analysis a. Estimation of total fatty acid b. Estimation of percentage alkali content 
8. Flue gas analysis by Orsat’s apparatus  
9. Estimation of phenol.  
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10. Determination of calorific value using bomb calorimeter  
11. Determination of nitrite in water.  

 

S. No. Description of Equipment Quantity 
required  

1 Silica Crucible 20 
2 Heating Mantle 3 

3 Muffle Furnace 1 

4 Hot air oven 1 

5 Desiccator 5 

6 Vacuum Pump 1 
7 Condenser 10 
8 Reflux Condenser 10 
9 Pensky martens closed cup apparatus 1 

10 Cleveland Open cup apparatus 1 

11 Cloud point apparatus 1 

12 Saybolt Viscometer 1 

13 Redwood Viscometer 1 

14 Bomb Calorimeter 1 

15 COD reflux 1 

16 Orsat apparatus 1 

17 UV-Vis Spectrophotometer 1 

 

TOTAL: 60 PERIODS 
OUTCOMES:  

 Familiarization with equipment like viscometers, flash and fire point apparatus etc  
 Familiarization of methods for determining COD  
 Familiarization of a few simple synthetic techniques for soap 

REFERENCES:  
1. Environmental pollution analysis, S.M.Khopkar, New age international. 2011  
2. Manual of environmental analysis, N.C Aery, Ane books. 2010 
3. Text book of quantitative chemical analysis, J.Mendham, Pearson education 2008 

 
 

CH8591                                                 HEAT TRANSFER                                                 L T  P C 
                     3  2  0  4 

OBJECTIVE: 
 To enable the students to learn heat transfer by conduction, convection and radiation and 

heat transfer equipments like evaporator and heat exchanger  
 
UNIT I                         15 
Importance of heat transfer in Chemical Engineering operations - Modes of heat transfer - 
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10. Determination of calorific value using bomb calorimeter  
11. Determination of nitrite in water.  

 

S. No. Description of Equipment Quantity 
required  

1 Silica Crucible 20 
2 Heating Mantle 3 

3 Muffle Furnace 1 

4 Hot air oven 1 

5 Desiccator 5 

6 Vacuum Pump 1 
7 Condenser 10 
8 Reflux Condenser 10 
9 Pensky martens closed cup apparatus 1 

10 Cleveland Open cup apparatus 1 

11 Cloud point apparatus 1 

12 Saybolt Viscometer 1 

13 Redwood Viscometer 1 

14 Bomb Calorimeter 1 

15 COD reflux 1 

16 Orsat apparatus 1 

17 UV-Vis Spectrophotometer 1 

 

TOTAL: 60 PERIODS 
OUTCOMES:  

 Familiarization with equipment like viscometers, flash and fire point apparatus etc  
 Familiarization of methods for determining COD  
 Familiarization of a few simple synthetic techniques for soap 

REFERENCES:  
1. Environmental pollution analysis, S.M.Khopkar, New age international. 2011  
2. Manual of environmental analysis, N.C Aery, Ane books. 2010 
3. Text book of quantitative chemical analysis, J.Mendham, Pearson education 2008 

 
 

CH8591                                                 HEAT TRANSFER                                                 L T  P C 
                     3  2  0  4 

OBJECTIVE: 
 To enable the students to learn heat transfer by conduction, convection and radiation and 

heat transfer equipments like evaporator and heat exchanger  
 
UNIT I                         15 
Importance of heat transfer in Chemical Engineering operations - Modes of heat transfer - 
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Fourier’s law of heat conduction - one dimensional steady state heat conduction equation for flat 
plate, hollow cylinder, - Heat conduction through a series of resistances - Thermal conductivity 
measurement; effect of temperature on thermal conductivity; Heat transfer in extended surfaces. 

UNIT II                                              15 
Concepts of heat transfer by convection - Natural and forced convection, analogies between 
transfer of momentum and heat - Reynold’s analogy, Prandtl and Coulburn analogy. Dimensional 
analysis in heat transfer, heat transfer coefficient for flow through a pipe, flow past flat plate, flow 
through packed beds. 

UNIT III                             15 
Heat transfer to fluids with phase change - heat transfer from condensing vapours, drop wise and 
film wise condensation, Nusselt equation for vertical and horizontal tubes, condensation of 
superheated vapours, Heat transfer to boiling liquids - mechanism of boiling, nucleate boiling and 
film boiling. 

UNIT IV                             15 
Theory of evaporation - single effect and multiple effect evaporation - Design calculation for single 
and multiple effect evaporation. Radiation heat transfer - Black body radiation, Emissivity, Stefan - 
Boltzmann law, Plank’s law, radiation between surfaces. 

UNIT V                             15 
Log mean temperature difference - Single pass and multipass heat exchangers; plate heat 
exchangers; use of correction factor charts; heat exchangers effectiveness; number of transfer unit 
- Chart for different configurations - Fouling factors 

TOTAL: 75 PERIODS 
OUTCOMES:  

At the end of this course,  
 The students would have knowledge in various heat transfer methodology in process 

engineering. 
 To design heat transfer equipments such as furnace, boilers, heat  exchangers evaporation 

TEXT BOOKS: 
1. Holman, J. P., ‘Heat Transfer ’, 8th Edn., McGraw Hill, 1997.  
2. Ozisik, M. N., Heat Transfer: A Basic Approach, McGraw-Hill, 1984  
3. Kern, D.Q., “Process Heat Transfer “, McGraw-Hill, 1999.  

 
REFERENCES: 

1. McCabe, W.L., Smith, J.C., and Harriot, P., “Unit Operations in Chemical Engineering”, 6th 
Edn., McGraw-Hill, 2001.  

2. Coulson, J.M. and Richardson, J.F., “Chemical Engineering “ Vol. I, 4th Edn., Asian Books 
Pvt. Ltd., India, 1998. 
 
 

CH8551                               MASS TRANSFER I       L T  P C 
                3  0  0 3 
OBJECTIVE: 

 Students will learn to determine mass transfer rates under laminar and turbulent conditions. 

UNIT I                                    9 
Introduction to mass transfer operations; Molecular diffusion in gases, liquids and solids; diffusivity 
measurement and prediction; multi-component diffusion. 
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UNIT II                                  10 
Eddy diffusion, concept of mass transfer coefficients, theories of mass transfer, different transport 
analogies, application of correlations for mass transfer coefficients, inter phase mass transfer, 
relationship between individual and overall mass transfer coefficients. NTU and NTP concepts, 
Stage-wise and differential contractors. 

UNIT III                                 9 
Humidification – Equilibrium, humidity chart, adiabatic and wet bulb temperatures; humidification 
operations; theory and design of cooling towers, dehumidifiers and humidifiers using enthalpy 
transfer unit concept. 

UNIT IV                                   9 
Drying– Equilibrium; classification of dryers; batch drying – Mechanism and time of cross through 
circulation drying, continuous dryers – material and energy balance; determination of length of 
rotary dryer using rate concept. 

UNIT V                                   8 
Crystallization - Equilibrium, classification of crystallizers, mass and energy balance; kinetics of 
crystallization – nucleation and growth; design of batch crystallizers; population balance model 
and design of continuous crystallizers. 

TOTAL: 45 PERIODS 
OUTCOMES: 

At the end of the course, 
 Students would have knowledge in diffusion and its application in laminar and turbulent 

conditions. 
 Students would apply the mass transfer concepts in the design of humidification columns, 

dryers and crystallizers.  

TEXT BOOKS: 
1. Treybal, R.E., “Mass Transfer Operations”, 3rd Edn, McGraw-Hill, 1981.  
2. Geankoplis, C.J., “Transport Processes and Unit Operations”, 4th Edition, Prentice Hall Inc., 

New Jersey, 2003.  
3. McCabe, W.L., Smith, J.C., and Harriot, P., “Unit Operations in Chemical Engineering”, 7th 

Edn., McGraw-Hill, 2005.  

REFERENCES: 
1. Coulson, J.M. and Richardson, J.F., “Chemical Engineering” Vol. I and II, 4th Edition, Asian 

Books Pvt. Ltd., India, 1998.  
2. J.D. Seader and E.J. Henley, “Separation Process Principles”, 2nd Ed., John Wiley, 2006. 
3. Binay K. Dutta, ”Principles of Mass Transfer and Separation Processes”, PHI Learning Ltd, 

2013. 
 

PE8091                     CHEMICAL REACTION ENGINEERING                            L T  P C 
             3  0  0 3 
OBJECTIVE: 

 To enable the students to gain knowledge on different types of chemical reactors, the 
design of chemical reactors under isothermal and non-isothermal conditions  

UNIT I               9  
Rate equation, elementary, non-elementary reactions, theories of reaction rate and Prediction; 
Design equation for constant and variable volume batch reactors, analysis of experimental kinetics 
data, integral and differential analysis. 
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UNIT II                               9 
Design of continuous reactors - stirred tank and tubular flow reactor, recycle reactors, Equal sized 
CSTRs in series and parallel, Equal sized PFRs in series and parallel,size comparison of reactors. 

UNIT III             9 
Design of reactors for multiple reactions - consecutive, parallel and mixed reactions - factors 
affecting choice, optimum yield and conversion, selectivity, reactivity and yield. 

UNIT IV   9 
Non-isothermal homogeneous reactor systems, adiabatic reactors, rates of heat exchanges for 
different reactors, design for constant rate input and constant heat transfer coefficient, operation of 
batch and continuous reactors, optimum temperature progression. 

UNIT V                                                                                                                                               9 
The residence time distribution as a factor of performance; residence time functions and 
relationship between them in reactor; basic models for non-ideal flow; conversion in non-ideal 
reactors 

TOTAL: 45 PERIODS 
OUTCOME: 

 At the end of this course, the students would gain knowledge on the selection of reactor for 
the required reaction.  

 

TEXT BOOKS: 
1. Levenspiel O, “Chemical Reaction Engineering”, Wiley Eastern Ltd., II Edition, 2000.  
2. Smith, J.M, “Chemical Engineering Kinetics”, McGraw Hill, III Edition, 1981.  
3. Fogler.H.S., “Elements of Chemical Reaction Engineering”, Prentice Hall of India Ltd., 3rd 

Edition, 2000.  
 

REFERENCE: 
1. Froment. G.F. &K.B.Bischoff, “Chemical Reactor Analysis and Design”, John Wiley and 

Sons, 1979. 
 
 
HS8581                PROFESSIONAL COMMUNICATION                                   L T  P C 

         0  0 2  1 
OBJECTIVES:  
The couse aims to: 
 Enhance the Employability and Career Skills of students 

  Orient the students towards grooming as a professional 
  Make them Employable Graduates 
 Develop their confidence and help them attend interviews successfully 
UNIT I 
Introduction to Soft Skills-- Hard skills & soft skills - employability and career Skills—Grooming as 
a professional with values—Time Management—General awareness of Current Affairs 
 
UNIT II 
Self-Introduction-organizing the material - Introducing oneself to the audience – introducing the 
topic – answering questions – individual presentation practice–– presenting the visuals effectively 
– 5 minute presentations 
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9. Heat transfer by Single effect evaporation / Multiple effect evaporation 
10. Boiling Heat Transfer  
11. Heat Transfer through Packed Bed  
12. Heat Transfer in a Horizontal Condenser / Vertical Condenser 
13. Heat Transfer in Helical Coils  
14. Heat Transfer in Agitated Vessels  

TOTAL: 60 PERIODS 

Minimum 10 experiments to be offered  

LIST OF EQUIPMENT FOR BATCH OF 30 STUDENTS  

1. Double Pipe Heat Exchanger      1 No. 
2. Shell and Tube heat exchanger     1 No. 
3. Bare and Finned Tube Heat Exchanger     1 No. 
4. Composite wall set up        1 No. 
5. Natural convection set up or Forced convection set up  1 No. 
6. Stefan Boltzmann Apparatus      1 No. 
7. Emissivity measurement set up      1 No. 
8. Open Pan Evaporator        1 No. 
9. Single effect evaporator or Multiple effect evaporator   1 No. 
10. Boiler          Compulsory equipment 
11. Packed Bed         1 No. 
12. Vertical Condenser or Horizontal Condenser    1 No. 
13. Helical Coil         1 No. 
14. Agitated Vessel         1 No. 
15. Jacketed vessel        1 No. 
 

Any 10 equipment excluding boiler 

OUTCOME: 
 Student would be able to calculate heat transfer by conduction, different types of 

convection using classical models for these phenomena. 

 

PM8561       PETROCHEMICAL ANALYSIS LABORATORY L T P C
   0  0 4 2
OBJECTIVE: 

 To learn basic principles involved in analysis of petrochemical products.  

LIST OF EXPERIMENTS 
1. Sulphur content determination  
2. Flue gas Analysis – Orsat Apparatus  
3. Aromatic Content determination  
4. Determination of Lead, Acid and Salt content  
5. Analysis of petrochemicals using UV spectrophotometer  
6. Analysis of petrochemicals using NMR with MS  
7. Analysis of petrochemicals using Gas chromatography  
8. Biodegradation of petrochemicals  
9. Bioremediation of petrochemicals  
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10. Refractive index of petrochemicals  
11. Determination of moisture content – KF Titrator 
12. Total acidity determination  
13. Dynamic viscosity measurement 
14. Calorific value of fuels 

TOTAL:60 PERIODS 
OUTCOMES: 

 Carry out experiments as a team to acquire knowledge about physical and chemical 
characterization of petrochemical products and apply their knowledge in industries. 

 Perform the advanced qualitative and quantitative laboratory tasks, including the operation 
of advanced analytical instrumentation. 

 
LIST OF EQUIPMENT FOR BATCH OF 30 STUDENTS  

1. Bomb calorimeter 
2. ORSAT apparatus 
3. UV- Visible spectrophotometer. 
4. Gas Chromatography 
5. Sulphur content determination instrument 
6. NMR 
7. Dynamic Viscometer 
8. KF-Titrator 
9. Refractometer 
10. Laminar flow chamber 
11. COD Incubator 
12. BOD Incubator and shaker 
13. Bacteriological chamber 
14. Atomic absorption Spectrophotometer 

 
 
PM8651       PETROLEUM SECONDARY PROCESSING TECHNOLOGY        L T P C 

                3  0 0  3 
OBJECTIVE: 

 Students will learn the refining operations like cracking, reforming, alklylation, isomerization 
and coking 

UNIT I   THERMAL CRACKING AND COKING       9 
Need and significance, types and functions of Secondary Processing. Cracking, Thermal Cracking 
and Visbreaking. Different Feed Stocks, Products Yields, Qualities and Recent Development. 
Hydro Cracking- principles, reactions in Hydro Cracking, Catalyst, Hydro Cracking Reaction 
Conditions, Iso Max Processes and Hydro Desulphurization Processes. Methods of Petroleum 
Coke Production – Koppers, Thermal Cracking, Delayed Coking, Fluid Coking and Contact 
Coking. 

UNIT II  CATALYTIC CRAKING AND HYDRO CRACKING      9 
Catalytic Cracking, Commercial Catalyst, Feedstock and Catalytic Cracking Conditions, Types and 
Processes- Fixed Bed Cracker, Fluid Catalytic Cracking (FCC), Flexi Cracking. 

UNIT III CATALYTIC REFORMING          9 
Theory, Reaction Conditions and Catalyst for Catalytic Reforming, Platforming, Houdri Forming, 
Rhein Forming, Power Forming, Selecto Forming. Ultra Forming and Rex Forming. Naphtha 
Cracking, Feedstock Selection and Effect of Steam. 
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UNIT IV ALKYLATION AND ISOMERIZATION        9 
Feed Stocks and Reactions for Alkylation Process- Cascade Sulphuric Acid Alkylation, 
Hydrofluoric Acid Alkylation. Isomerization Process- Isomerization with Platinum Catalyst and 
Aluminium Chloride Process. 
 
UNIT V  SPECIALTY PRODUCTS          9 
Specialty Products: Industrial Grease- Manufacture of Calcium Grease, Liquid Paraffin and 
Petroleum Jellys. Polymer Gasoline: Feed Stock and Reactions of Polymer Gasoline 

TOTAL: 45 PERIODS 
OUTCOMES:  

 Demonstrate knowledge on various secondary processing technologies available for 
improving the quality of the petroleum products. 

 Understand different flow sheets, catalyst and reactor technologies to perform secondary 
processes. 

 Select appropriate technologies to meet the specified needs of the industries with 
appropriate consideration for safety, environmental and society 

 Understand and application of specialty products obtained from crude oil 

TEXT BOOKS: 
1. Jones, D.S.J. and Pujadó, P.R., Handbook of petroleum processing, Springer, The 

Netherlands, 2006 
2. Nelson, W. L “Petroleum Refinery Engineering”, McGraw Hill Publishing Company 

Limited,1985. 
3. Watkins, R. N “Petroleum Refinery Distillations”, 2nd Edition, Gulf Publishing Company, 

Texas, 1981. 
 
REFERENCES: 

1. Parkash, S., Refining processes handbook, Gulf Professional Publishing, 2003 
2. Hobson, G. D “Modern Petroleum Refining Technology”, 4th Edition, Institute of Petroleum, 

U. K. 1973. 
 
 
CH8651        MASS TRANSFER II                 L T  P C 
                    3  2  0  4 
OBJECTIVE: 

 To provide introduction to physical and thermodynamic principles of mass transfer with 
an emphasis on how these principles affect the design of equipment and result in 
specific requirements for quality and capacity. 

UNIT I  ABSORPTION                                                                                                         12 
Gas Absorption and Stripping – Equilibrium; material balance; limiting gas-liquid ratio; tray tower 
absorber - calculation of number of theoretical stages, tray efficiency, tower diameter; packed 
tower absorber – rate based approach; determination of height of packing using HTU and NTU 
calculations. 

UNIT II  DISTILLATION                                                                                                        18 
Vapour liquid equilibria - Raoult’s law, vapor-liquid equilibrium diagrams for ideal and non-ideal 
systems, enthalpy concentration diagrams. Principle of distillation - flash distillation, differential 
distillation, steam distillation, multistage continuous rectification, Number of ideal stages by 
Mc.Cabe - Thiele method and Ponchan - Savarit method, Total reflux, minimum reflux ratio, 
optimum reflux ratio. Introduction to multi-component distillation, azeotropic and extractive 
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distillation 

UNIT III     LIQUID-LIQUID EXTRACTION                                                  15 
Liquid - liquid extraction - solvent characteristics-equilibrium stage wise contact calculations for 
batch and continuous extractors- differential contact equipment-spray, packed and mechanically 
agitated contactors and their design calculations-packed bed extraction with reflux. Pulsed 
extractors, centrifugal extractors-Supercritical extraction 

UNIT IV    LEACHING                                                                                                              12 
Solid-liquid equilibria- leaching equipment for batch and continuous operations- calculation of 
number of stages - Leaching - Leaching by percolation through stationary solid beds, moving bed 
leaching, counter current multiple contact (shank’s system), equipments for leaching operation, 
multi stage continuous cross current and counter current leaching, stage calculations, stage 
efficiency. 

UNIT V ADSORPTION AND ION EXCHANGE & MEMBRANE 
                        SEPARATION PROCESS                                                                                      18 
Adsorption - Types of adsorption, nature of adsorbents, adsorption equilibria, effect of pressure 
and temperature on adsorption isotherms, Adsorption operations - stage wise operations, steady 
state moving bed and unsteady state fixed bed adsorbers, break through curves. Principle of Ion 
exchange, techniques and applications. Solid and liquid membranes; concept of osmosis; reverse 
osmosis; electro dialysis; ultrafiltration. 

TOTAL:75 PERIODS 
OUTCOME:  
After completion of the curse, students will be able to  

 Design absorber and stripper, distillation column. 
 Design extraction, leaching equipments and adsorber.  

TEXT BOOKS: 
1. Wankat, P., “Equilibrium Stage Separations”, Prentice Hall, 1993.  
2. Treybal, R.E., “Mass Transfer Operations “, 3rd Edn., McGraw-Hill, 1981.  
3. Geankoplis, C.J., “Transport Processes and Unit Operations”, 4th Edition, Prentice Hall Inc., 

New Jersey, 2003.  

REFERENCES: 
1. Seader, J.D. and E.J. Henley, “Separation Process Principles”, 2nd Ed., John Wiley,2006.  
2. McCabe, W.L., Smith, J.C., and Harriot, P., “Unit Operations in Chemical Engineering”, 7th 

Edn., McGraw-Hill, 2005.  
3. King, C. J., “Separation Processes “, 2nd Edn., Tata McGraw-Hill 1980. 

 
 
PE8072                              CATALYTIC REACTION ENGINEERING      L T  P C 
             3  0  0  3 
OBJECTIVE: 

 To impart knowledge on different types of chemical reactors, the design of chemical 
reactors under isothermal and non-isothermal conditions 

UNIT I  CATALYST AND ITS CHARACTERIZATION      9 
General definition of catalysts, Solid catalysts, Components of catalyst, Industrial catalysts, 
Preparation of solid catalysts, Precipitation and co-precipitation methods, Sol gel method, 
Supported  catalysts,Impregnation and ion exchange method, Catalyst drying calcination and 
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distillation 

UNIT III     LIQUID-LIQUID EXTRACTION                                                  15 
Liquid - liquid extraction - solvent characteristics-equilibrium stage wise contact calculations for 
batch and continuous extractors- differential contact equipment-spray, packed and mechanically 
agitated contactors and their design calculations-packed bed extraction with reflux. Pulsed 
extractors, centrifugal extractors-Supercritical extraction 

UNIT IV    LEACHING                                                                                                              12 
Solid-liquid equilibria- leaching equipment for batch and continuous operations- calculation of 
number of stages - Leaching - Leaching by percolation through stationary solid beds, moving bed 
leaching, counter current multiple contact (shank’s system), equipments for leaching operation, 
multi stage continuous cross current and counter current leaching, stage calculations, stage 
efficiency. 

UNIT V ADSORPTION AND ION EXCHANGE & MEMBRANE 
                        SEPARATION PROCESS                                                                                      18 
Adsorption - Types of adsorption, nature of adsorbents, adsorption equilibria, effect of pressure 
and temperature on adsorption isotherms, Adsorption operations - stage wise operations, steady 
state moving bed and unsteady state fixed bed adsorbers, break through curves. Principle of Ion 
exchange, techniques and applications. Solid and liquid membranes; concept of osmosis; reverse 
osmosis; electro dialysis; ultrafiltration. 

TOTAL:75 PERIODS 
OUTCOME:  
After completion of the curse, students will be able to  

 Design absorber and stripper, distillation column. 
 Design extraction, leaching equipments and adsorber.  

TEXT BOOKS: 
1. Wankat, P., “Equilibrium Stage Separations”, Prentice Hall, 1993.  
2. Treybal, R.E., “Mass Transfer Operations “, 3rd Edn., McGraw-Hill, 1981.  
3. Geankoplis, C.J., “Transport Processes and Unit Operations”, 4th Edition, Prentice Hall Inc., 

New Jersey, 2003.  

REFERENCES: 
1. Seader, J.D. and E.J. Henley, “Separation Process Principles”, 2nd Ed., John Wiley,2006.  
2. McCabe, W.L., Smith, J.C., and Harriot, P., “Unit Operations in Chemical Engineering”, 7th 

Edn., McGraw-Hill, 2005.  
3. King, C. J., “Separation Processes “, 2nd Edn., Tata McGraw-Hill 1980. 

 
 
PE8072                              CATALYTIC REACTION ENGINEERING      L T  P C 
             3  0  0  3 
OBJECTIVE: 

 To impart knowledge on different types of chemical reactors, the design of chemical 
reactors under isothermal and non-isothermal conditions 

UNIT I  CATALYST AND ITS CHARACTERIZATION      9 
General definition of catalysts, Solid catalysts, Components of catalyst, Industrial catalysts, 
Preparation of solid catalysts, Precipitation and co-precipitation methods, Sol gel method, 
Supported  catalysts,Impregnation and ion exchange method, Catalyst drying calcination and 
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formulations, Catalyst Characterization techniques, Structural analysis, Chemisorption technique, 
Thermal analysis, Spectroscopic techniques, Microscopic technique. 

UNIT II  KINETICS OF HETEROGENEOUS CATALYTIC REACTIONS    9 
Reaction mechanism and rate equations, Power law model, Langmuir-Hinshelwood –Hougen-
Watson (LHHW) model,  EleyRideal model, Rate controlling Step, Estimation of model 
parameters, Reactor types- Fixed bed reactor, Fluidised bed reactor, Berty Reactor, Multiphase 
Reactors- Slurry Reactor, Trickle bed reactor, Bioreactors, Catalysts tests. 

UNIT III  TRANSPORT PROCESSES WITH REACTIONS CATALYZED BY 
SOLIDS           9 

Effect of external transport on catalytic reaction rate, Effect of external mass transfer resistance on 
order of reaction, Effect of external transport on selectivity, Effect of internal mass transport on 
catalytic reaction rate, Bulk diffusion , Knudsen diffusion, Surface diffusion,Effectiveness factor at 
isothermal conditions, Significance of intrapellet diffusion, Effect of intrapellet mass transfer on 
activation energy 
 
UNIT IV  CATALYST DEACTIVATION        9 
Types of Catalyst Deactivation. Kinetics of Catalyst Poisoning. Kinetics of Catalyst Deactivation by 
Coke Formation. 

UNIT V  INDUSTRIAL CATALYTIC PROCESSES       9 
Steam reforming, Catalytic cracking, Three Lumped kinetic model for catalytic cracking of gas oil 
Hydrocracking, Hydrogenation and Dehydrogenation Catalytic Reactions 

TOTAL: 45 PERIODS 
OUTCOME:  

 At the end of this course, the students would gain knowledge on the selection of catalyst 
and multiphase reactor for the heterogeneous reaction. 

 
TEXT BOOKS: 

1. Chemical Reactor Analysis and Design, Gilbert F. Froment and Kenneth B. Bischoff,     
John Wiley & Sons, 2nd Edition, 1990. 

2. Elements of Chemical Reaction Engineering, H. Scott Fogler, Prentice Hall International 
Series, 3rd Edition, 2000. 

 REFERENCES: 
1. Chemical Reaction Engineering, Octave Levenspiel, John Wiley & Sons, 3rd Edition,      

1999. 
2. Fundamentals of Chemical Reaction Engineering, Mark E. Davis and Robert J.Davis,    

McGrawHill, 2003. 
3. An Introduction to Chemical Engineering Kinetics & Reactor Design, Charles G. Hill,  Jr., 

JohnWiley& Sons, 1977. 

 
GE8076                             PROFESSIONAL ETHICS IN ENGINEERING                          L T  P C 
                                                                                                                                               3  0  0 3 
OBJECTIVE: 
 To enable the students to create an awareness on Engineering Ethics and Human Values, to 

instill Moral and Social Values and Loyalty and to appreciate the rights of others. 

UNIT I           HUMAN VALUES                                                                                                        10 
Morals, values and Ethics – Integrity – Work ethic – Service learning – Civic virtue – Respect for 
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PE8661                                PETROLEUM TESTING LABORATORY                        L  T  P C 
     0  0  4  2 

OBJECTIVE: 
 To make the student to be conversant with the theoretical principles and experimental 

procedures for quantitative estimation of petroleum products. 

LIST OF EXPERIMENTS 
1. Fluid viscosity determination  
2. Carbon residue determination 
3. Karl-Fisher Conductometer Apparatus  for water estimation 
4. Fluid density 
5. Aniline point 
6. Corrosion testing of petroleum oils and copper 
7. Freezing point of Aqueous Engine coolant solution 
8. Automatic Distillation 
9. Fire point- Flash point  
10. Gas Colorific value determination 
11. liquid or solid Colorific value determination 
12. Smoke point determination 
13. Cloud and pour point determination 
14. Softening point determination 
15. Ductility of bitumen 
16. Penetration index determination 

TOTAL:60 PERIODS 

OUTCOMES:  
 Perform the various physical and chemical properties of the petroleum products in a safe 

manner.  
 Differentiate various petroleum products by performing the specific tests.  
 Perform the advanced qualitative and quantitative laboratory tasks, including the operation 

of advanced analytical instrumentation. 

LIST OF EQUIPMENT  
1. Redwood / Saybolt / Engler viscometer     
2. Conradson Apparatus      
3. Muffle furnace 
4. Hydrometer       
5. Aniline point apparatus     
6. Copper corrosion Apparatus    
7. Freezing / Cloud / Pour point apparatus     
8. Junkers Gas Calorimeter /  Bomb Calorimeter    
9.  Cleveland / PenskyMartien open and closed cup Flash and fire point Apparatus  
10. API Distillation Apparatus     
11.Abbey Refractometer     
12.Dean and Stark apparatus  
13. Karl –Fisher Apparatus 
14. Softening point apparatus 
15. Ductilometer 
16. Penetrometer    
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PM8751                    PROCESS EQUIPMENT DESIGN AND DRAWING                      L T P C 
                 3  0 2 4 
(Chemical Engineers’ Handbook/Data Books/Graph Sheets are permitted during the Examination.) 
 
OBJECTIVES:  

 To impart practical knowledge on the shape and drawing of the process equipments 
 To become a design engineers on process equipments design and drawing consideration 

of the following: 

UNIT I  THERMODYNAMIC PROPERTIES EVALUATION FOR DESIGN                 12                 
Physical properties evaluation, Thermodynamic properties of gases and binary mixtures– Methods 
of calculations –Vapour-liquid equilibrium data for ideal and non-ideal mixtures. Bubble points and 
dew points, flash distillation calculation. 
 
UNIT II  HEAT EXCHANGER DESIGN                  15 
Design of double pipe heat exchangers, Heat exchanger types and its selection – shell and tube 
heat exchangers and Condensers – Effectiveness – NTU method of heat exchanger analysis. 
Design of cooling towers. 
 
UNIT III EVAPORATOR DESIGN                  15 
Steam – Uses of steam – Outstanding qualities of steam – BPE – Duhring’s rule – Principle of 
multiple effect evaporation – Temperature driving force – Evaporators types and its selection – 
Design of single and multiple effect evaporators. Design of batch and continuous Dryers. 
 
UNIT IV COLUMN DESIGN                   18 
Design of distillation columns, Absorption columns, Extraction column, and Adsorption columns. 
 
UNIT V PUMPS, FANS AND COMPRESSORS                 15 
Pumps, fans and compressors – Types and its applications – Selection criteria - Characteristics – 
NPSHR and NPSHA – Power rating calculations based on process duty - Performance analysis of 
pumps, fans and compressors - Pump Cavitation. Surge problem in compressors. 

TOTAL:75 PERIODS 
OUTCOMES: 

 Apply the skill in thermal design of heat transfer equipment like shell and tube, Double pipe 
heat Exchangers and evaporators, and assessing thermal efficiency of the above 
equipment in practice. 

 Demonstrate the skills in basic design and drawing of different dryers, cooling towers and 
adsorption columns. 

 Apply the concepts involved in phase separation and design of distillation, Extraction and 
absorption columns. 

 
TEXT BOOKS:  

1. Ernest E. Ludwig., “Applied Process Design for Chemical and Petrochemical Plants”,  
Vol.I, II and III, Gulf Professional Publishing, 2002. 

2. Dawande, S. D., “Process Design of Equiments”, 4th Edition, Central Techno Publications, 
Nagpure, 2005. 

 
REFERENCES: 

1. Coulson, M. and Richardson, J.F., “Chemical Engineering”, Vol.6, 3rd Edition, Pergamon 
Press, 1987. 
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PM8761     REACTION ENGINEERING AND PROCESS CONTROL            L T  P C 
     LABORATORY                                                      0  0  4  2       
 
REACTION ENGINEERING:        
OBJECTIVE: 

 Students develop a sound working knowledge on different types of reactors.  
 

LIST OF EXPERIMENTS* 
1. Kinetic studies in a Batch reactor 
2. Kinetic studies in a Plug flow reactor 
3. Kinetic studies in a CSTR 
4. Kinetic studies in a Packed bed reactor 
5. Kinetic studies in a PFR followed by a CSTR  
6. RTD studies in a PFR 
7. RTD studies in a Packed bed reactor 
8. RTD studies in a CSTR 
9. Studies on micellar catalysis 
10. Study of temperature dependence of rate constant using CSTR.  
11. Kinetic studies in Sono chemical reactor 
12. Batch reactive distillation 
13. Kinetics of photochemical reaction 
14. Demonstration of heterogeneous catalytic reaction 
15. Demonstration of gas-liquid reaction  
 

EQUIPMENT REQUIRED 
1. BATCH REACTOR  
2. Plug flow reactor  
3. CSTR  
4. Sono-chemical reactor  
5. Photochemical reactor  
6. Packed bed reactor  
*Minimum 5 experiments shall be offered. 

 
OUTCOMES 

 Understand rate equation for different types of reactors. 
 Design experiments in kinetics to determine conversion and effect of temperature on 

rate constant. 
 Assess the performance of Plug flow Mixed flow and Packed bed by studying the 

residence time distribution. 
 

PROCESS CONTROL: 
OBJECTIVE: 

 Students will gain the hands on training about the control systems 
 

LIST OF EXPERIMENTS 
1. Open loop study on a level system 
2. Open loop study on a flow system 
3. Open loop study on a thermal system 
4. Closed loop study on a level system 
5. Closed loop study on a flow system 
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UNIT IV SOLID STATE WELDING AND OTHER WELDING PROCESSES:                        9 
Cold welding, Diffusion bonding, Explosive welding, Ultrasonic welding, Friction welding, 
Forgewelding, Roll welding and Hot pressure welding processes - advantages, limitations and 
applications. Thermit welding, Atomic hydrogen welding, Electron beam welding, Laser Beam 
welding, Friction stirwelding, Under Water welding, Welding automation in aerospace, nuclear and 
surface transport vehicles. 
 
UNIT V DESIGN OF WELD JOINTS, WELDABILITY AND TESTING OF WELDMENTS   9 
Various weld joint designs – Weldability of Aluminium, Copper, and Stainless steels. Destructive 
andnon destructive testing of weldments. 

TOTAL:45 PERIODS 
OUTCOMES: 

 Students gain knowledge on fundamentals of piping engineering, pipe hydraulics, piping 
supports . Upon completion of this course, the students can able to compare different types 
of Welding process for effective Welding of Structural components. 

TEXT BOOKS 
1. Piping Handbook, 6 th edition, M.L. Nayyar, P.E., Mc Graw-Hill, Inc 
2. Piping Design Handbook edited by Johan J McKetta, CRC Press, 1992. 
3. Luyben, W. L.," Process Modeling Simulation and Control for Chemical Engineers, McGraw 

Hill, 1990. 
4. 4.Parmer R.S., “Welding Engineering and Technology”, 1st edition, Khanna Publishers, 

New 
5. Delhi, 2008. 
6. Parmer R.S., “Welding Processes and Technology”, Khanna Publishers, New Delhi, 1992. 

 
 

PM8811 
 

PROJECT WORK    L T  P   C
  0  0 20 10
OBJECTIVE: 

 The objective of the project is to make use of the knowledge gained by the student at 
various stages of the degree course.  

 
Each student is required to submit a report on the project assigned to him by the department. The 
report should be based on the information available in the literature or data obtained in the 
laboratory/industry.  
Students, in addition to the home problem will be permitted to undertake industrial/ consultancy 
project work, outside the department, in industries/Research labs for which proportional weightage 
will be given in the final assessment.  
 
 
 
PM8812                                             SEMINAR                   L  T P C 

0  0  4  2 
 
The Objective of the comprehension test is to assess the overall level of proficiency and the 
scholastic attainment of the student in the various subjects studied during the degree course. 

 
 








