
CH-103 INORGANIC CHEMISTRY (R-16) 

Lecture: 4h/week                                                                                                        Sessional Marks: 40 
                                                                                                                                       Sem End Exam: 3hrs                                                                                                     Sem 
End Exam Marks:  60                                                                                         Credits: 3                                                                                                                       

Description/Topic Learning out comes Teaching  Mode: BB/LCD/OHP/Video No. Of Class 

Unit-I 
 

  15 periods 

Introduction to mole Concept-
Stoichiometry, 
Simple problems on Mass-Mass, Mass-
Volume, Volume-Volume relation,m 
Oxidation Number, 
Redox reactions and Balancing equations  

Student can establish 
relationship between 
volume,moles of reactants and 
productsusing concepts of 
stoichiometry 
(useful in chemical technology) 

BB 
 
BB 
 
BB 
BB 
BB 
BB 
BB 

1 
 
3 
 
1 
 
 
 
2 

Principles of metallurgy 
Purification of metals-physical methods 
Chemical methods 
Ion exchange methods in metallurgy 
Solvent extraction methods in metallugy 
 

Would be able to learn 
extraction and purification of 
some metals 

 
BB 
BB 
BB 
BB 
BB 

 
1 
1 
 
2 
2 
 
 
2 

Unit-II   15 periods 

Introduction to types of chemical 
bonding 
Valence bond approach for diatomic 
molecules 
VSEPR theory 
Hybridization and shapes of molecules 

Student can relate various 
theories, using which he can 
have insight at structure and 
relativity of compounds. Would 
be able to predict the type of 
bonding and properties like 

 
BB 
 
BB 
 
BB 

 
1 
 
2 
 
2 



Molecular Orbital Theory with respect to 
O2, O2

- 
Molecular Orbital Theory with respect to 
N2 and CO molecules 
Resonance, Dipole moment 
Bond length, Bond energy, Bond angle 

magnetic, spectral etc. Of a given 
substance 

 
BB 
 
BB 
 
 
BB 
 
BB 
 
 
BB 

 
3 
 
2 
 
 
2 
 
2 
 
 
1 

Unit-III   15 periods 

Introduction to d-block elements, 
electronic configuration. Its general 
characteristics oxidation states of 
transitional elements 
Preparation and properties of KMnO4 
and K2Cr2O7 

Introduction to f-block elements-
Electronic configuration-its general 
Characteristics 
Oxidation states of inner transitional 
elements 

Would learn  properties and 
preparation of selected 
compounds of the transition and  
inner transition elements 

BB 
 
BB 
 
 
 
BB 
 
 
 
 
BB 
 
 
BB 

1 
 
4 
 
 
 
 
5 
 
 
1 
 
2 

2  

Unit-IV   15 periods 



Introduction to Co-ordination 
compounds 
Types of bonding in transition metal 
complexes 
Crystal field theory and crystal field 
stabilisation energies 
Crystal field theory for octahedral 
complxes 
Crystal field theory for tetrahedral and 
square planar complxes 
Jahn-Teller theorem 
Spectral and magnetic properties 
 
 
 
 
 
 

 
Would be able to know how the 
draw backs of valence bond 
theory overcome by crystal field 
theory.Reasons for obeying 
HUND’S RULE in some complexes 
and violation of HUND’S in some 
complxes. How CFSE useful for 
explaining spectral properties of 
complexes  

 
BB 
 
 
BB 
 
BB 
 
 
BB 
 
BB 
 
BB 
 
BB 
 
 
 
 
 
 

2 
 
1 
3 
 
 
2 
 
 
1 
 
2 
 
2 
 
2 

Unit-V           10periods 

Hardness of water and units 
Determination of hardness of water 
using EDTA 
Lime-Soda process and problems 
Ion-exchange process 
Zeolite process with examples 
WHO guidelines 
Chlorination method 
Break point chlorination 

Would be able to know dissolved 
impurities in water, causes for 
hardness and removal of 
hardness and its determination, 
purification of water by 
chlorination methods. 

Bb 
 
BB 
 
 
BB 
 
Bb 
 
BB 

 
2 
 
2 
 
2 
 
1 
 
1 



 
BB 

1 
1 
 
 
 

 

 

Course Coordinator  Head of the Department 
 

  



CH104 (R16) – ENVIRONMENTAL STUDIES– LECTURE PLAN 

 

S.No. Topic Learning outcomes Blooms 
Taxanomy 

No. of 
Periods 

Teaching 
methodology  

      
1  UNIT 1:  Introduction Introduction to course objectives and outcomes  Understand  1 BB 

2  Multidisciplinary nature of environmental 
studies 

Understand what is environment how environment is 
related to different disciplines  

Understand  1 BB 

3  Definition and scope  & importance of 
Environment  

Able to understand the importance of environment  Understand  2 BB 

4  Need for public awareness, components of 
environment and their interactions  

Need to develop awareness among people regarding 
environmental issues and getting idea regarding the 
components of the environment  

Understand  2  

5  Natural Resources-Forest Resources Basic idea about different types of resources and in 
detail about forest resources 

Understand  2 BB 

6  Forest resources : Causes, effects, effects 
on 
Environment, control measures, 

Understand what are forest resources , what are its 
effects on environment and control measures  

Understand  2 BB 

7  Case study: Chipko Movement and 
Mining: social damages of mining, 
mineral resources of India. 

Understand the present situations facing around the 
globe by a case study regarding forest resources and 
mining  

Understand  1 BB 

8  Dams: purposes of Dam, Benefits of 
Dams, problems with dams, Impacts of 
Dams, Displacement due to Dams, 

Students able to know the importance and purpose of 
construction of dams and also inculcate the benefits and 
problems with dams due to displacement of people  

Understand  2 BB 

9  Case study: Narmada River Dams, Three 
Gorges Dam.. 

Understand the present scenario on dams with case 
studies like  Narmada River Dams, 
Three Gorges Dam. 

Understand  1 BB 

10  Energy resources- sources, types , 
advantages and disadvantages, energy and 
environment 

Explain the importance of energy and environment and 
advantages and disadvantages  

Understand  2 BB 



11  Renewable energy- solar power, wind, 
geothermal, hydro-electric power, marine 
, biomass, 
hydrogen energy, Fuel cell , energy 
saving tips. 

Understanding the need of shifting to renewable 
resources like solar solar power, wind, geothermal, 
hydro-electric power, marine , biomass, 
hydrogen energy, Fuel cell 

Understand  3 BB 

12  Land resources- land degradation, soil  
Erosion, desertification, landslides. Role 
of an individual in conservation of natural 
resources. 

Understand what are land resources and understand the 
terms land degradation , deforestation, desertification, 
landslides 

Understand  2 BB 

13  Role of an individual in conservation of 
natural resources. 

Students able to understand the role of an individual in 
conserving natural resources  

Understand  2 BB 

14  Structure and function of an ecosystem,  
Energy flow in the ecosystem 

Able to understand the concept of ecosystem and 
structure and function of an ecosystem. 

Understand  2 BB 

15  Food Chains and Webs, Ecological 
Pyramids, biological  magnification , 
Biogeochemical Cycles  

Concept of food chain and food web and 
biogeochemical cycles like water cycle, oxygen cycle , 
carbon cycle, nitrogen cycle etc. 

Understand  1 BB 

16  Forest eco system, Grassland ecosystem, 
Aquatic  
Ecosystem, Desert Ecosystem  

Briefing about different types of ecosystems and their 
uses, effects and control measures of ecosystems. 

Understand  3  

17  UNIT III:   Biodiversity  Understand the term biodiversity and different types of 
biodiversities. 

Understand    

18  Genetic, Species and Ecosystem diversity.  
 And  Values of Biodiversity 

Genetic, Species and Ecosystem diversity.  
Value of biodiversity: consumptive use, productive 
use, social, ethical, aesthetic and option values. 

Understand  2 BB 

19  Bio-geographical classification of India and 
India as a Mega diversity nation 

How India is classified in to different bio geographical 
zones and how can we justify India as a mega diversity 
nation 

Understand  2 BB 

20  Endemic  and endangered species and Threats 
to Biodiversity 

Understand which species we called as endemic species 
and endangered species  what are the threats facing by 
the endemic species  

Understand  1 BB 

21  Hot spots of Biodiversity and 
Conservation of Biodiversity. 
Case study: Silent Valley Project. 

Understand what is a hot spots and they will know what 
are the available hot spots in India and also know about 
the conservation of biodiversity - Insitu and Exsitu 

Understand  2 BB 



conservation 
22  Environmental Pollution – Air Pollution – 

Causes, Effects and Control Measures 
What is air pollution and students came to know about 
the sources, effects ,causes and control measures 
regarding air pollution. 

Understand  1 BB 

23  air pollution control  
technologies 
 

Understand different air pollution control 
technologies like Cyclone separator, bag filter, 
Electro static precipitator (ESP), wet scrubber used 
in industries 
 

Understand  2 BB 

24  Water Pollution -  Causes, Effects and 
Control Measures 

What is air pollution and students came to know about 
the sources, effects ,causes and control measures 
regarding air pollution 

Understand  1 BB 

25  Treatment of sewage- Primary treatment, 
Secondary  
treatment- Activated Sludge Processes 
 

In detail about treatment methods of slude like primary 
, secondary and territory treatment along with activated 
sludge process 

Understand  2 BB 

26  Trickling filter, septic tank, oxidation pond 
and Tertiary  treatment-.Microfiltration, 
Ultrafiltration, Reverse Osmosis. Case 
study: fluorosis 
 

Understand different water pollution control 
technologies like Microfiltration, Ultrafiltration, and 
Reverse Osmosis. 

Understand  3 BB 

 UNIT IV:       

27  Soil Pollution- Causes, Effects and Control 
Measures 

What is air pollution and students came to know about 
the sources, effects ,causes and control measures 
regarding air pollution 

Understand  2 BB 

28  Noise, marine pollution- Causes, Effects and 
Control Measures 

What is air pollution and students came to know about 
the sources, effects ,causes and control measures 
regarding air pollution 

Understand  1 BB 

29  Solid Waste Management and Hazardous 
Waste Management, Role of individual in 
pollution prevention.  
 

Types of solid waste, 3R Concept, Causes, effects 
and control measures – Composting, 
Vermicomposting, Landfills, Incineration, Disposal 
methods, Hazardous Waste Management, Role of 
individual in pollution prevention.  

 

Understand  3  



 UNIT V:       

30  Social Issues and the Environment: From 
Unsustainable to Sustainable development 

Sustainability – Introduction and Elements of 
Sustainable Development 

Understand  2 BB 

31  Rain water harvesting- Ralegaon siddhi, 
and  
watershed management -Resettlement and 
rehabilitation  of people its problems and 
concerns:  
 

Urban problems related to energy -Water 
conservation based on practical case studies . 
 

Understand  1 BB 

32  Environmental Ethics: Issues and possible 
solutions. - Climate  change, global 
warming, acid rain- Tajmahal- Madhura 
refinery, Ozone layer depletion,  
nuclear accidents- Chernobyl Nuclear 
disaster,  
 

Climatic changes – along with possible solutions to 
control pollution  

Understand  1 BB 

33  Environmental acts: Prevention and 
Control of Water pollution, Air  pollution, 
Wildlife protection act, environmental 
protection act and forest conservation act 

Students are able to know what are different types of 
acts available and what are the measures and duties 
they are adopting to protect the environment  

Understand  4 BB 

34  Stockholm conference, Earth Summit , 
Copenhagen Summit 2009 , COP21 Paris 
Climate Conference. 

Understand the concept of environment meetings held 
world wide and to know environment protection  

Understand  2 BB 

35  Field Work:  Apply 3  
    64  
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CH-109 PHYSICAL CHEMISTRY (R-16) 

Lecture: 4h/week                                                                                                        Sessional Marks: 40                             Sem End Exam: 3hrs                                                                                                     
Sem End Exam Marks:  60                                                                                                     Credits: 3                                                                                                                      

 
Description/Topic 

 
Learning outcomes 

Teaching  Mode: 
BB/LCD/OHP/Video 

No. Of 
Classes 

UNIT-I –Gases state and dilute solutions 
 

 BB 
 

 

Boyle’s law-Def, mathematical and graphical representation 
and simple problems   

Knows relation between pressure and 
volume 

BB 
 

2 

Charle’s law and Ideal gas equation, problems Knows relation between pressure—
temperature and volume --temperature 

BB 
 

2 

Dalton’s law of partial pressures, Amagat’s law of partial 
volumes, problems 

Knows relation partial pressure and total 
pressure 

BB 
 

2 

Vanderwaal’s equation – derivation and problems At low volumes and high pressures the 
behaviour of gas 

BB 
 

2 

Henry’s law ,Roult’s law,problems Knows relation between pressure and 
solubility of gas, vap. Pressure of solution 

BB 
 

2 

osmotic pressure, problems Learns phenomenon of osmosis. and its 
utility 

BB 
 

2 

UNIT-II - Thermodynamics  BB 
 

 

Terms and basic concepts and processes Gets an idea about system, 
surroundings,proess,intensive ,extensive 
properties. 

BB 
 

2 

Reversible and irreversible processes, Knows differences between these  two BB 
 

1 

Pressure-volume work, internal energy and problems Knows calculating work done BB 
 

2 



Enthalpy, molar heat capacities  BB 
 

1 

Adiabatic and isothermal expansion of gases and problems on 
work done 

Knows expansions and work done   BB 
 

2 

Spontaneous process, entropy, second law of 
thermodynamics 

 Learn about entropy and different forms of 
second law. 

BB 
 

1 

Entropy change-for ideal gas and for phase changes, problems Knows formula and how to calculate entropy 
changes 

BB 
 

2 

Physical significance of entropy, Trouton’s rule Gets knowledge about entropy BB 
 

2 

UNIT-III Thermodynamics and phase rule.    

Free energy, Work function and free energy for ideal gas, Knows significance of free energy and work 
function changes 

BB 
 

2 

Gibb’s Helmholtz’s equation Learns the relation between free energy 
cange  and entropy change 

BB 
 

1 

Clasius clapeyron equation.Van’t hoff isotherm, problems Knows relation between temperature 
and,latent heat  of vaporisation 

BB 
 

2 

Third law of thermodynamic knows  crystallinity of a compound at 
absolute zero 

BB 
 

1 

Phase rule and explanation of terms 
 

Knows about phase, component, degrees of 
freedom 

BB 
 

2 

Phase diagram of water system Conditions under which water can exist in 
single, two and three  phases 

BB 
 

1 

Phase diagram of lead-silver system and application of 
eutectic 

Knows about conditions for the existence of 
silver phase, lead phase and liquid phase, 
usage of eutectics 

BB 
 

2 

UNIT IV Chemical equilibria and Distribution law 
 

   



Chemical equilibria-Reversible reactions, law of mass action Learns  to write  rate of reaction expression BB 
 

1 

Equilibrium constants kp ,Kc, Kx and problems Learns to write expressions for rate 
constants, and  relation between them 

BB 
 

2 

Van’t Hoff equation, problems Knows relation between eq.constant and 
temperature 

BB 
 

2 

Lechatelier’s  principle and applications Knows utility of principle on heterogeneous 
equilibria 

BB 
 

1 

Nernst’s distribution law-explanation ,derivation and 
limitations 

Knows distribution of solute in solvents BB 
 

1 

Nernst’s law  modified when solute undergoes dissociation or 
association,problems 

Knows distribution of solute in solvents BB 
 

2 

Determination of equilibrium constant  BB 
 

1 

Extraction of solute from solution with an immiscible 
solvent,applications of distribution law  

Knows utility of law in various places BB 
 

2 

UNIT V Chemical kinetics and catalysis    

Chemical kinetics- order, Molecularity, activation 
energy,specific reaction rate 

Knows meaning and significance of these 
terms 

BB 
 

2 

First order reactions, half life period, problems KNOWS HOW TO DERIVE RATE CONSTANT BB 
 

1 

Second order reactions,half life period, problems Knows to derive rate constant and able 
calculate rate constants 

BB 
 

2 

Effect temperature on reation rate- Arrhenius equation Knows relation between temperature and 
rate/rate constant 

BB 
 

1 

Catalysis; Homogeneous and heterogeneous catalysis 
,characteristics of catalyst 

Knows the difference and characteristics BB 
 

2 

Promoter, negative catalyst and catalytic poison Knows their role in catalysis BB 
 

1 



 

 

Course Coordinator  Head of the Department 
 

  

Adsorption theory of catalysis Gives insight into the mechanism/catalytic 
process 

BB 
 

1 

Enzyme catalysis-Michelis—Menton enzyme kinetics. 
Industrial applications of catalysis 

Knows the conditions at which enzyme 
reactions are fractional order, first order and 
zero order 

BB 
 

2 



 
Dr. P. Anantha Lakshmi 
 

CH 110 ENGLISH FOR COMMUNICATION – (R16) 
Lectures                    :   3  periods / week Sessional Marks   :  40   
 Semester End Exam  Marks   :  60  
Semester End Exam  :    3 hrs Credits  :    3 

 
 
Description / Topic Learning outcomes Teaching 

mode: 
BB/ LCD/ 
OHP/Video 

No. Of 
classes 

UNIT-I 
 

  (12) 

LEXIS:     
Synonyms  Students learn synonymous meanings and their application  B.B. 2 
Antonyms  Students learn opposite words  and their application  B.B. 2 
Words often 
confused  

Students understand and learn meanings of different words and their  usage in different 
contexts  

B.B. 2 

B. One word 
substitutes 
 

Students comprehend and learn  usage of words  B.B. 2 

Analogy 
 

Learn to analyze the meanings of words and think rationally in application and usage . B.B. 2 

 Develops critical , and logical thinking skills –practice sessions   2 
UNIT- II    
Written 
Communication 
 

  (12) 

NOTE TAKING  Understand meaning of Note Taking and its uses , how to take notes , Features of 
efficient notes.    

B.B. 2 



 Learn different methods of Note Taking- Practice – Analyze the difference and usage of 
models learnt in a practical way . 

B.B. 2 

NOTE MAKING understand the differnce between Note taking and Note making  ana their usage – 
Listening , Reading and Writing Skills are developed through these techniques – 
Acknowledge their significance  

B.B. 2 

WRITING A 
PROPOSAL 

Understand Meaning and purpose of a proposal. BB 2 

 Differentiate between models and their Features and application . 
Learn how to write a Proposal in different contexts . 

B.B.  

MEMO WRITING  Understand Meaning and purpose of a proposal. B.B. 2 
 Differentiate between types of memos and their Features and application . 

Learn how to write a memo in different contexts  and formats . 
B.B.  

PARAGRAPH 
WRITING  

Understand the significance of Topic sentence, Determiners and  Qualifiers  in a 
paragraph. Role of Coherence and Cohesion in a paragraph . 

BB 2 

 How to write different types of paragraph using and highlighting their specific features   B.B.  
    
UNIT-III   (12) 
Principles of 
Grammar: 

   

 Basics of grammar  Revising with Significant  emphasis on grammar principles like  articles & prepositions -
Practice exercises 

B.B. 2 

Tenses 
 

Learning types of tenses , and their usage .practice exercises on all types of tenses , B.B. 2 

Voice  Understanding the usage of active and passive voice. Practice exercises BB 2 
Speech Understanding   the significance of Direct and Indirect speech.   2 
 Practice exercises on all types of sentences  B.B. 2 
 Revision and working out of Correction of sentences- Models  , question papers  BB 2 
UNIT-IV   (12) 
Communication:    
Forms of 
communication  

Understanding the difference between communication and conversation.types of 
communication 

BB 3 



Barriers  to 
communication 
  
 

Understanding and identifying the Barriers  to communication. BB 4 

Non verbal 
communication 
 Types 

Understanding the difference between verbal & Non Verbal communication 
Analyzing Non Verbal communication and its scope. 
Kinesics, Proxemics, Occulesics ,Haptics  
 

PPT  5 

UNIT- V    
COMPOSITION Understand and acquaint themselves with  diverse features of professional 

communication  
BB  

E-Mail 
 

Understand and acquaint themselves with diverse features of Email communication. 
Email-etiquette, guiding principles, language, reasons for the popularity of Emails,  
 develop knowledge and skill to write effective emails. Practice Writing Emails  

BB 3 

Letter writing Understand and acquaint themselves with different features of professional Letter 
Writing. Practice different letter writing models  

B.B. 3 

Precis writing  Understanding the significance of Precis Writing – Practice precis Writing  B.B. 3 
Biographical writing  
 

Learn to write biographies of famous personalities. practice writing biography of APJ 
Abdul Kalam, Rattan Tata, Sudha Murthy, Mother Teresa  

B.B. 3 

    
   60 
 
 
 

Course Coordinator  HOD 
 
  



CH 112 INTRODUCTION TO CHEMICAL ENGINEERING – I (R16) 
Lectures                    :   4  periods / week Sessional Marks   :  40   
 Semester End Exam  Marks   :  60  
Semester End Exam  :    3 hrs Credits  :    4 

 
 
Description / Topic Learning outcomes Teaching 

mode: 
BB/ LCD/ 
OHP/Video 

No. Of 
classes 

UNIT-I 
Introduction to the Course  Introduction about the course. Course objectives and outcomes BB 1 
Definition, History, Scope of 
Chemical Engineering, Role of 
Chemical Engineer 

Understand the inception, growth and scope of Chemical Engineering  BB 1 

Nature of Chemical industries 
and the applications of chemical 
engineering  

Understand how the chemical engineering is applied in elsewhere  BB, PPT 1 

Scale up and scale down with 
examples 

Understand how the laboratory experiment is scaled up to an industrial 
operation/process 

BB, PPT 1 

Application of various chemical 
engineering equipment as well as 
products 

Understand the importance of chemical products and equipment  BB 1 

Flow diagram and flow sheet 
with examples 

Understand how a chemical process is shown on a diagram and how a process is 
run in an industry shown on a flow sheet that contains all the unit operations and 
processes  

BB, PPT 1 

Batch versus Continuous process Be able to differentiate a batch process from a continuous process BB 1 
Batch to Continuous Process Be able to understand how a batch process can be transformed to a continuous 

process 
BB 1 

Role of Basic Sciences Able to understand how the concepts of mathematics, physics, chemistry and life 
sciences are applied in chemical engineering 

BB 1 

Units and Dimensions Be able to learn units of various quantities of chemical engineering and also the BB 1 



conversion of those units from one system to another system & the dimensional 
analysis of the same  

Unit Operations and Unit 
Process 

Be able to understand the difference between unit operation and unit process in 
chemical industries with the help of demonstration in the laboratory and 
presentation some industrial processes or videos 

BB, PPT, 
Videos 

1 

Basic Laws Understand clearly about the basic flow equations/principles/kinetics those are 
applied in chemical engineering to solve the chemical engineering problems 

BB 1 

UNIT- II 
Principles of Stoichiometry: 
The basis, and stoichiometry 

Be able to calculate simple proportion requirements of components for the 
chemical reaction to happen according to stoichiometry and able to understand 
the basis of each calculation 

BB 1 

Methods of Expressing 
compositions of the mixtures and 
solutions   

Be able to learn how to express the compositions of components in a mixture or 
solution by their weights, volume or number of moles and also be able to 
calculate the density, or average molecular weight of the mixture/solution by 
applying foresaid basic laws of chemical engineering 

BB 2 

Density and Specific Gravity Be able to understand the terms density and specific gravity and the difference 
between the two & be able to apply various methods to estimate the both 

BB 1 

Momentum Transfer:  
Nature of the fluid, Viscosity 

Be able to understand what is a fluid, its nature, definition of newton’s law of 

viscosity and difference between Newtonian and Non Newtonian fluids 
BB 1 

Velocity Profile, types of fluid 
flow 

Be able to understand the motion of fluid whether laminar or turbulent and also 
its velocity profile during the motion 

BB, PPT 1 

Conservation of Mass and 
Energy 

Be able to formulate and derive the continuity and energy equations: Steady flow 
– Bernoulli’s equation 

BB 2 

Laminar flow of a fluid through 
circular tube  

Be able to derive the Hagen Poissle’s Equation for the frictionless laminar flow 

of a fluid through a circular tube  
BB, PPT 1 

Frictional losses in turbulent 
flow  

Be able to apply the laws of fluid motion and be able to derive the fanning 
equation 

BB 1 

UNIT-III 
Heat Transfer: 
Conduction – Fourier’s law, 

Mean area of heat transfer 

Be able to understand the basic law of conductive heat transfer i.e. Fourier’s law 

of heat conduction, and the area as well as mean area of heat transfer  
BB 1 

Conductive heat transfer through Be able to understand how the conduction takes place through a wall built of BB,PPT 2 



a composite wall various materials with different thermal conductivities and also be able to derive 
the expression for the heat flux 

Convection -  Newton’s law of 

cooling 
Be able to understand the concepts of convective heat transfer  BB 1 

Individual and overall heat 
transfer coefficients 

Be able to understand the importance and expression for the individual heat 
transfer coefficients and also be able to derive the expression for overall heat 
transfer coefficient for the convective heat transfer 

BB 2 

Correlations for calculation of 
heat transfer coefficients, LMTD 

Be able to derive various correlations for the calculation of individual thereby 
overall heat transfer coefficient and also be able to calculate the Logarithmic 
Mean Temperature Difference by drawing the temperature profiles  

BB 2 

Radiation: 
Laws of radiation, black body, 
radiation from sun 

Be able to understand the concept radiation mode of heat transfer through the 
laws of radiation such as Stefan – Boltzmann law, plank’s radiation law.  

BB 1 

Heat Transfer Equipment: 
Qualitative Description of 
various heat exchangers – 
Double Pipe and Shell and Tube  

Be able to understand the design and process of heat transfer in Double pipe and 
Shell & Tube heat exchangers qualitatively and also be able to understand the co-
current and counter-current flows of heat in these equipment  

BB, PPT 2 

UNIT - IV 
Mass Transfer: 
Diffusion – Diffusion in various 
phases, Diffusivity, Role of 
concentration difference in 
diffusion 

Be able to define the terms diffusion and diffusivity, how diffusion occurs in all 
the phases, and the role of concentration difference in diffusion operation with 
the help of Fick’s law of diffusion 

BB 2 

Resistance to diffusion, diffusion 
in liquids  

Be able to understand which resists the diffusion,, and also how the diffusion 
occurs in liquids with the help of equations 

BB 1 

Relative Volatility, Boiling Point 
Diagram 

Be able to define and derive the expression for the relative volatility of a 
component in the mixture and also be able to draw the boiling point diagram for 
the components in a mixture 

BB, PPT 1 

Distillation – flash distillation, 
differential distillation, Steam 
distillation 

Be able to understand the definition and driving force of distillation operation, 
enumerate various types of distillation to separate phases/components and apply 
the concepts to  derive the expression for the extent to which the separation took 
place 

BB, PPT 2 



Fractional Distillation, Mc-Cabe 
Thiele method 

Be able to define what is fractional distillation, its merits over the other types and 
be able to derive an expression for calculating the number of therotical plates in a 
distillation column by using Mc-Cabe – Thiele method 

BB 2 

Mass Transfer Equipment Be able to understand the difference between packed and plate columns, various 
types of plates and packings (qualitative discussion only) 

BB, PPT 2 

UNIT- V 
Introduction to Mechanical 
Operations: 
Size reduction  

Be able to understand the concept of size reduction by the application of laws of 
comminution 

BB 2 

Filtration  Be able to understand the definition of filtration and also know about various 
filters 

BB 1 

Difference between agitation and 
mixing  

Be able to define the agitation and mixing and also differentiate the both BB 1 

Chemical Kinetics:  
Rate and order of a reaction, 
types of chemical reactions  

Be able to find the order and rate of reaction, be able to know the types of 
reactions – elementary & non-elementary, homogeneous & heterogeneous etc. 

BB 1 

Thermodynamic Review and 
Determination of rate equation 

Be able to understand the type of reaction by its thermodynamic properties and 
Be able to derive the expressions to determine the rate equation by differential as 
well as integral  methods 

BB 2 

Effect of temperature Be able to understand the change of rate of reaction with the change in the 
temperature with the help of a diagram and Arrhenius relation 

BB 1 

Catalysis Various types of catalytic reactions, and catalysts BB 1 
Types of Reactors Able to understand the design and description of various reactors such as batch, 

continuous, flow reactors 
BB, PPT, 

Videos 
2 

   54 
 
 

Course Coordinator  HOD 
 
  



CH 201 PROBABILITY AND TRANSFORMS (R16) 
Lectures                    :   4  periods / week Sessional Marks   :  40   
 Semester End Exam  Marks   :  60  
Semester End Exam  :    3 hrs Credits  :    3 

 
 
Description / Topic Learning outcomes Teaching mode: 

BB/ LCD/ 
OHP/Video 

No. Of 
classes 

UNIT-I 
 

Introduction about the course. Course objective and 
outcomes 

BB 1 

FOURIER SERIES : Learn about the how to write Fourier series BB 2 
Euler’s formula Understanding the Euler’s formula BB 1 
Conditions for a Fourier expansion Understanding the Fourier expansion conditions BB 1 
Fourier expansion of even and odd 
functions 

Learn about the Fourier series of Even , Odd functions BB 1 

Functions having Points of discontinuity Understanding to write Fourier series of discontinuous BB 2 
Change of interval Learn about the Change of interval Problems BB 2 
Half Range Series Understanding to write half range series BB 1 
Parseval’s Formula Learn Parseval’sformula BB 1 
Practical harmonic analysis Understanding how to write Fourier series for a given data BB 2 
Problems Solving the problems related Fourier Series. Interactive 

learning 
3 

UNIT- II    
INTEGRAL TRANSFORMS:    
Integral Transforms Introduction BB 1 
Fourier Integral Theorem Understanding the Fourier integral theorem BB 1 
Fourier Sine integral Learn how to find Fourier Sine integral of a function BB 1 
Fourier Sine integral Learn how to find Fourier Cosine integral of a function BB 1 
Complex form of the Fourier Integral Learn about to write Complex form of the Fourier Integral BB 1 
Fourier Transforms Learn about to evaluate Fourier Transforms BB 1 



Fourier Sine Transforms Learn about to evaluate Fourier sine transforms of a 
function 

BB 2 

Fourier Cosine Transforms Learn about to evaluate Fourier cosine transforms of a 
function 

BB 2 

UNIT-III    
LAPLACE TRANSFORMS:    
Laplace Transforms Introduction BB 1 
Transforms of elementary functions Learn about transforms of Elementary functions BB 1 
Properties of Lapalace Transforms Learn about the transform properties. BB 1 
Transforms of derivatives Learn about the transforms of derivatives BB 1 
Transforms of integrals Learn about the transforms of integrals BB 1 
Multification by tn , Division by t Learn about the transforms of multification by tn , 

Division by t 
BB 1 

Evaluation of integrals by Laplace 
Transforms 

Learn about to evaluate integrals BB 2 

Laplace transform of periodic function Learn about periodic function Laplace transform BB 1 
Inverse Laplace Transform Learn about Inverse Laplace Transforms BB 1 
Convolution Theorem Learn about Inverse Laplace Transforms BB 2 
Application to Differential Coefficients Learn how to solve Differential Equations BB 2 
UNIT-IV    
Probability :    
Probability and Problems Understanding the Probability Definition BB 1 
Addition theorem Learn about addition theorem BB 1 
Multiplication , Baye’stheorem Learn about Multiplication theorem, Baye’s theorem BB 3 
Binomial Distribution Learn about Binomial Distribution BB 2 
Poisson Distribution Learn about Poisson Distribution. BB 2 
Normal Distribution Understanding the application of Normal Distribution. BB 2 
UNIT- V    
Sampling and Inference Introduction BB 1 
Sampling Understanding the Sampling BB 1 
Testing of Hypothesis LargeSample Tests Understanding the Large sample Tests  3 



Testing of Hypothesis Small SampleTests  BB 3 
 
 
 

Course Coordinator  HOD 
 
  



CH-214 ORGANIC CHEMISTRY (R-16) 

Lecture: 4h/week                                                                                                       Sessional Marks: 40 
                                                                                                                                  Sem End Exam: 3hrs                                                                                                     
Sem End Exam Marks:  60                                                                                         Credits: 3                                                                                                                      

 
Description/Topic 

 
Learning outcomes 

Teaching  Mode: 
BB/LCD/OHP/Video 

No. Of 
Classes 

Introduction of organic syllabus  To know the importance of organic chemistry in 
engineering. 

BB 1 

UNIT-I 
Free radical, generation and stability of free radicals 

To know importance of free radicals  BB 1 

Inductive effect – types and examples of inductive 
effect. 

Able to learn +ve and –ve groups and their stability. BB 1 

Meso meric effect with examples and Geometrical 
isomerism and types of isomerism. 

To know importance of meso meric groups and isomers 
of organic compounds 

BB 2 

Optical isomerism and examples To learn the importance of optical isomers. BB 1 
Enantiomers and diastereomers with examples and 
resimic mixtures. 

Able to learn importance of enantiomers, diastereomers  BB 2 

E-Z,R-S configurations with examples  Able to learn importance of configurations. BB 2 
UNIT-II 
Benzene- introduction of Benzene, nomenclature and 
substitution reactions of Benzene. 

To know the importance of benzene and aromatic 
substitution reactions of Benzene 

BB 2 

Friedal craft alkylation and acylation reactions and 
mechanism. 

Able to learn mechanisms of Benzene BB 1 

Orientation in di substitution Benzene, Activating and 
deactivating groups. 

Importance of activating and deactivating groups. BB 1 

Huckel’s law examples  Able to learn aromatic and non aromatic compounds  BB 1 
Aryl halides-preparation and properties of aryl 
halides. 

To know aryl compounds and their preparation and 
properties. 

BB 1 

Introduction of Hetro cyclic compounds, and basic 
character and resonance structure of hetero cyclic 
compounds  

To understand what are hetro cyclic compounds and 
their characteristics  

BB 2 



Preparation, properties of Pyrrole, Furan and 
Thiophene. 

To know how prepare the hetero cyclic compounds  BB 2 

Introduction of Alkenes – Dehydration and dehydro 
halogination of alkenes with mechanism. 

To understand how to prepare alkenes and their 
mechanism. 

BB 1 

Markownikoff’s rule and anti-markownikoff’s rules 

with mechanism. 
To know mechanism of alkenes and importance  BB 2 

Dines- 1,4 addition –Diels-Alder reaction with 
mechanism 

Able to learn formation of acylic compounds to cyclic 
compounds 

BB 1 

Cyclo alkenes – Bayers strain theory, conformation 
analysis of cyclohexane and di substituted cyclo 
hexane. 

To able to understand what are cyclo hexane and their 
analysis  

BB 2 

UNIT-III 
Hydroxy compounds- introduction of hydroxyl 
compounds and types of hydroxyl compounds. 

He knows what are hydroxyl compounds and their 
importance. 

BB 1 

Preparation of alcohol from molasses’,  preparation of 

phenols and Riemer – tiemann reaction with 
mechanism  

To know how to prepare alcohol and phenols and 
named reactions  

BB 2 

Explain acidic character of phenols and alcohols To know acidic character of phenols and alcohols. BB 1 
Kolbe’s and Fries rearrangement reactions and 

mechanism. 
Able to learn mechanisms of reactions. BB 1 

Introduction of aldehydes  and ketones  To know what are aldehydes and ketones BB 1 
Cannizzaro and perkins’s reaction and mechanism. Able to learn mechanism of organic reactions. BB 1 
Wolf-kishner reduction, pinacol and pinacolone 
rearrangement and haloform reactions and 
mechanisms 

To understand reactions and mechanisms of organic 
compounds 

BB 2 

Introduction of carboxylic acids and preparation of 
carboxylic acids  

To know what are carboxylic compounds and 
preparations 

BB 1 

Gattermann reaction, Dieckamann condensation 
reactions and mechanism. 

To know organic reactions and their mechanisms BB 1 

Carboxylic and their derivatives  To know derivatives of carboxylic acids  BB 1 
UNIT-IV 
Introduction of amines, preparation and properties of 

Able to know what are amines and how to prepare and 
properties  

BB 1 



amines. 
Basic character of amines, preparation, properties of 
diazonium salts. 

To know what are diazonium salts and reactions BB 2 

Distinguishing tests for amines  To know variations of amines  BB 1 
Introduction of carbohydrates and classification of 
carbohydrates  

To know what are carbohydrates, importance and 
classification, 

BB 1 

Glucose and fructose preparations  Able to learn about glucose and fructose  BB 1 
Inter conversation of glucose to fructose and fructose 
to glucose 

Learn to glucose to fructose and fructose to glucose 
reactions 

BB 1 

Amino acids- introduction, classification and 
importance of amino acids . 

To know importance and classification of amino acids. BB 1 

Anti bacterial and anti malarial drugs- sulphanilide, 
sulphapyridine,chloroquine and isopentaquine 
preparation and properties  

Able to learn about drugs ,preparation and importance  BB 2 
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CH 203 MATERIAL & ENERGY BALANCE COMPUTATIONS  

 

Lectures                    :   3  Hours / week Sessional Marks   :  40   

 Semester End Exam  Marks   :  60  

Semester End Exam  :    3 hrs Credits  :    3 

 

Description / Topic Learning outcomes Teaching mode: 
BB/ LCD/ 
OHP/Video 

No. Of 
classes 

UNIT - I ; Stoichiometric and 
composition relationships: -CO1 

   

Units and dimensions, Understanding conversion from one system to other system BB 1 
Conservation of mass, Understanding law of conservation BB 1 
Stoichiometric relations Writing the balanced Chemical equation BB 1 
methods of expressing the composition of 
mixtures and solutions, 

Calculating the composition of mixtures and solutions, BB 2 

density and specific gravity. Estimating the density and specific gravity BB 1 
Behavior of ideal gases:   1 
Introduction, Understanding the nature of the gases BB 1 
Applications of the Ideal-gas law, Using the ideal gas law for calculating the volume, pressure, 

temperature etc 
PPT 1 

gaseous mixtures, Understanding the Amagats and Avogadro  Video 2 
volume changes with changes in 
composition, 
Pure –component method 
Partial – pressure method 

Solving the problem by using the change in composition, pure 
component and partial pressures 

BB 2 



Gases in Chemical reactions. Understanding the volumes and pressures in Chemical reactions BB 1 
UNIT- II -       CO2    
Vapor Pressures:     
Introduction, Understanding the vapor pressure BB 1 
Effect of temperature on vapor pressure, Using the Clausis-Clapeyron equation for estimating the vapour 

pressure 
BB 1 

vapour pressure plots, Developing the vapour pressure plots –Reference substance plots 
a) Equal –Pressure reference substance plots 
b) Equal – Temperature reference substance plots 

LCD 2 

vapour pressure of immiscible liquids, Understanding the behavior of immiscible liquid and calculating the 
total pressure for immiscible system. Knowing boiling point 
depression 

BB 1 

Vapor pressure of solutions Applying the Raoults Law for calculating the VP  Video 1 
Non-volatile solutes Understanding the effect of solutes and boiling point elevation BB 1 
Humidity and Saturation:    1 
Introduction, Understanding the concept of humidity or vapour BB 1 
vaporization process, Designing of vaporization process, like dryer LCD 2 
condensation, Designing of condenser BB 2 
wet-bulb and dry-bulb thermometry, Understanding the wet bulb and dry bulb temperatures and their 

importance. 
PPT 1 

Psychrometric chart.   Using of psychometric charts for estimating the saturation, molal 
concentration 

LCD 2 

UNIT-III  - CO3    
Material Balances: Introduction, 
Material balances without chemical 
reaction. 

Understanding the material balance in a process flow diagram. 
Calculating the material balance for a unit operations like mixing 

BB 2 

Calculations involving dissolution and 
crystallization 

Calculating the material balance for a crystallization operation  LCD 2 

Material balances with chemical reaction.  understanding the material balance for a unit processes BB 3 
Basic concepts of inert, tie component,  Understanding the tie component and using the tie component for 

solving the problems. 
BB  



Limiting reactant, excess reactant, 
selectivity, and yield.  

Identifying limiting reactant and excess reactant. Calculating the 
percentage excess reactant and yield.  

BB 1 

Basic concepts of recycle bypass and 
purge streams.  

Understand the recycle process and purge process with their 
importance 

LCD 1 

Material balances for non-reactive 
systems with recycle stream. 

Estimation material balance for non-reactive systems with recycle 
stream. 

LCD 1 

Material balances for reactive systems 
with recycle stream. 

Estimation material balance for non-reactive systems with recycle 
stream and purge processes. 

BB 2 

UNIT- IV-CO4    
Thermo Physics:    2 
Introduction, Energy, energy balances, Understanding the energy and energy balances. BB 2 
heat capacity of gases, Estimating the heat capacity of gases BB 1 
heat capacities of solids, Calculating the heat capacity of solids BB 1 
heat capacity of liquid and solutions, Evaluating the heat capacity of liquid BB 1 
latent heats, Understanding the phase changes and latent heat BB 1 
heat of vaporization, Understanding the phase changes and latent heat of vaporization LCD 1 
evolution of enthalpy, Estimating the enthalpy of a system. BB 1 
Enthalpy of humid air.  Estimating the enthalpy of a humid air. LCD 1 
Thermo Chemistry: Introduction, 
Thermo chemistry of solution,  

Understanding the energy changes for solutions. BB 1 

Effect of pressure on heat of reaction, Calculating the heat of reaction and its effect on pressure. BB 2 
Heat of reaction at constant pressure and 
at constant volume, 

Calculating the heat of reaction using the standard data of heat 
formation and combustion. 

BB 1 

Effect of temperature on heat of reaction, Understanding the temperature effect on heat of reaction and 
calculating the heat of reaction for different temperature inlet 
streams 

BB 1 

Temperature of reaction, Understanding the reaction temperature and estimation. LCD 1 
Theoretical flame temperature, Understanding the flame temperature and estimation. BB 2 
Actual flame temperature. Understanding the action temperature and estimation. BB 1 
   62 
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CH 204(R16) – Momentum Transfer  

LECTURE PLAN 

 

S.No. Topic  No. of 
Periods 

Blooms 
taxonomy 

Teaching 
methodology 

UNIT-I 
1  Introduction to Momentum Transfer Understand what is momentum and how 

momentum transferred  
1 Understand  Black board  

2  Basic concepts – Units and Dimensions Students are able to develop units and 
dimensions of all the quantities  

2 Understand  Black board 

3  Dimensional analysis Understand the concept of dimensional 
analysis with problems  

3 Understand 
and apply 

Black board 

4  Fluid statics and its applications-
hydrostatic equilibrium,  

Understand what is fluid and derive an 
expression for hydrostatic equilibrium  

1 Understand  Black board 

5  Applications of fluid statics- 
Manometers and decanters. 

Applications of fluid statics by using 
manometers and decanters with problems  

2 Apply Black board 

6  Fluid Flow Phenomena: Laminar flow, 
Shear rate, Shear stress, 

Understand the concept of Reynolds 
experiment and understand the flow types  

2 Understand Black board 

7  Rheological properties of 
fluids, Turbulence, Boundary layers 

Understand Newton’s law of viscosity and 

classification of fluids based on Reynolds 
number . learnt about the concept of 
boundary layer  

2 Understand Black board & you 
tube videos 

                            UNIT-II   
8  Basic Equations of Fluid Flow- 

Continuity,differential momentum 
balance and equation of motion. 

Understand the basic equations and using 
the equations derive equations for 
continuity and  equation of motion  

3 Understand 
and apply 

Black board 

9  Macroscopic momentum balances, 
Mechanical Energy equations. 

Understand the concept of macroscopic 
momentum balance and derive mechanical 
energy balance equation  

2 Understand Black board  

10  Incompressible Flow in Pipes and Understand the concept of incompressible 2 Understand  



Channels: shear stress and skin friction 
in pipes,  

fluids and lear how these fluids behaves in 
pipes and channels  

11  laminar 
flow in pipes and channels, turbulent 
flow in pipes and channels 

Derive an expression for the laminar flow of 
incompressible fluids in pipes and channels 

2 Apply Black board  

12  Friction factor, flow through channels of 
noncircular cross section 

Understand the concept of friction factor 
and derive a expressions for flow through 
non circular channels with the help of 
equivalent diameter with hydraulic radius 

2 Evaluate   Black board  

13  Friction from changes in velocity or 
direction, flow of liquids in thin layers.  

Understand and evaluate how Friction 
changes by change in velocity or direction, 
flow of liquids in thin layers. 

2 Evaluate Black board  

 UNIT – III 
14  Flow of Compressible Fluids: Continuity 

equation 
Understand the concept of Flow of 
Compressible Fluids: Continuity equation 

2 Understand  Black board  

15  processes of compressible flow, 
isentropic flow through nozzles, 
adiabatic  

Derive the  processes of compressible flow, 
Isentropic Frictional flow flow through 
nozzles, adiabatic  

2 Understand Black board 

16  Frictional flow and isothermal 
frictional flow. 

Derive equations for isothermal 
frictional flow. 

2 Understand Black board  

17  Flow Past Immersed Bodies: drag and 
drag coefficient 

Understand the concept of flow past 
immersed bodies and understand the terms 
Drag and drag coefficient  

2 Understand Black board  

18  Friction in flow through beds of solids Derive an expression for pressure drop 
across the bed of solids for a wide range of 
Reynolds number. 

2 Understand Black board  

19  motion of 
particles through fluids, 

Derive an expression for the motion of 
particles through fluids  

2 Understand Black board  

20  Fluidization, mechanism of fluidization, 
pressure drops in fluidization, 
applications of fluidization. 

Understand the concept of fluidization and 
derive an expression for pressure drop 
across a fluidized bed and its applications. 

3 Understand  
and Analyze 

Black board & 
video lecture  

                                                                                                               UNIT-IV 
21  Transportation of Fluids: Pipes, fittings, 

valves- gate valves and 
Understand the Transportation of Fluids: 
Pipes, fittings, valves- gate valves and globe 

2 Understand Black board & 
video lecture  



globe valves, plug cocks and ball 
valves, check valves. 

valves, plug cocks and ball valves, check 
valves. 

22  Pumps: Types, Selection, Applications, 
Performance characteristics of 
centrifugal and 
Reciprocating pumps.  

Studnets are able to understand the working 
of pumps and different types of pumps and 
performance and characteristics of 
centrifugal pump and reciprocating pumps  

3 Understand Black board & 
video lecture  

23  Comparison of devices for moving 
fluids, constructional features and 
working principle of jet ejectors, 
compressors. 

Understand the principle and working of jet 
ejectors and compressors and their devices . 

3 Understand Black board & 
video lecture  

                                                                                                           UNIT-V 
24  Metering of Fluid: Constructional 

features and working principles of: 
venturi meter, orifice 
meter, rota meters 

Understand the Constructional features and 
working principles of: venturi meter, orifice 
meter, rota meters 

1 Analyze Black board  

25  Pitot tube, target meters, vortex-shedding 
meter, turbine meter, magnetic meters. 

Understand the Constructional features and 
working principles of Pitot tube, target 
meters, vortex-shedding meter, turbine 
meter, magnetic meters. 

2 Analyze Black board & 
video lecture  

26  Application of Bernoulli equation: 
Venturi meter and Orifice meter,  
 

Problems on Venturi meter and Orifice 
meter, 

2 Analyze Black board & 
video lecture  

27  flow rate calculations 
from the readings of venture meter, 
orifice meter and Pitot tube.  
 

flow rate calculations 
from the readings of venture meter, orifice 
meter and Pitot tube.  

 

2 Analyze  Black board & 
video lecture  

28  Revision   2  Black board  
 Total   60   
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CH205-(R16) Mechanical Operations 

 

Unit.No 
Topic of the syllabus to be 

covered Learning outcomes 

Teaching 
mode 
BB/ 

OHP 
/LCD 

Hours required Total 
no of 
hours 

(cumul
ative) 

Expected 
date of 

completion 
(for each 

unit) 

Lectures Tutorial 

1.  Characterization of solid particles: 
shape and size, 

Students will be able to understand the 
role and relevance of Chemical 
Engineering Thermodynamics 

BB 2  2  

 mixed particle size analysis, 
specific surface of mixtures, 

Students will be able to understand the 
role and relevance of Chemical 
EngineeringThermodynamics 

BB 2  2  

 average particle size, number of 
particles in mixture, 

Students will be able to understand the 
role and relevance of Chemical 
Engineering Thermodynamics 

BB 2  2  

 screen analysis and standard screen 
series, 

Students will be able to understand the 
role and relevance of Chemical 
Engineering Thermodynamics 

BB/ LCD 1  1  

 size measurements with fine 
paticles. 

Students will be able to understand the 
role and relevance of Chemical 
Engineering Thermodynamics 

BB 1  1  

 Properties of masses of particulate, 
storage and 
conveying of solids 

Students will be able to understand the 
role and relevance of Chemical 
Engineering Thermodynamics 

BB/ LCD 1  1  

2.  Characteristics of comminuted 
products, energy and power 
requirements in comminution, 

Students will be able to understand the 
role and relevance of Chemical 
Engineering Thermodynamics 

BB 1  1  

 Crushing laws and work index.  Students will be able to understand the 
role and relevance of Chemical 
Engineering Thermodynamics 

BB/ LCD 1 1 2  

 Equipment for size reduction; Students will be able to understand the BB/ LCD 1 1 2  



role and relevance of Chemical 
Engineering Thermodynamics 

 crushers, grinders, ultra fine 
grinders 

Students will be able to understand the 
role and relevance of Chemical 
Engineering Thermodynamics 

BB/ LCD 1  1  

 Cutting machines. Students will be able to understand the 
role and relevance of Chemical 
Engineering Thermodynamics 

BB/ LCD 1 1 2  

 Open circuit and closed circuit 
operation 

Students will be able to understand the 
role and relevance of Chemical 
Engineering Thermodynamics 

BB/ LCD  1  1  

 energy consumption, size 
enlargement. 

Students will be able to understand the 
role and relevance of Chemical 
Engineering Thermodynamics 

BB 1  1  

3.  stationary, grizzlying, gyratory, Students will be able to Understand and 
analyze processes such as isothermal 

BB/ LCD 1  1  

 vibrating, revolving screens. Students will be able to Understand and 
analyze processes such as isothermal 

BB/ LCD 1  1  

 Comparison of ideal and actual 
screens, material balances over 
screen 

Students will be able to Understand and 
analyze processes such as isothermal 

BB 1  1  

 Capacity and effectiveness of 
Screens 

Students will be able to Understand and 
analyze processes such as isothermal 

BB 1  1  

 Magnetic separators Students will be able to Understand and 
analyze processes such as isothermal 

BB/ LCD 1  1  

 Electro- static separators and froth 
flotation 

Students will be able to Understand and 
analyze processes such as isothermal 

BB/ LCD 1  1  

4.  cake filters, centrifugal filters, Students will be able to explain the 
property relation of homogeneous phases 

BB/ LCD 1 1 2  

 filter media, filter aids. Principles 
of Cake 
filtration 

Students will be able to explain the 
property relation of homogeneous phases 

BB/ LCD 1 1 2  

 Pressure drop calculations, constant 
rate filtration 

Students will be able to explain the 
property relation of homogeneous phases 

BB 1 1 2  



 constant pressure filtration. 
Clarifying filters 

Students will be able to explain the 
property relation of homogeneous phases 

BB 1  1  

 liquid clarification, gas cleaning Students will be able to explain the 
property relation of homogeneous phases 

BB/ LCD 1 1 2  

 principle of clarification Students will be able to explain the 
property relation of homogeneous phases 

BB 1 1 2  

5.  Gravity classifiers, sorting 
classifier; sink and float methods 

Students will be able to understand and 
Analyze steam power cycles; refrigeration 
cycles 

BB/ LCD 1 1 2  

 differential settling methods, 
clarifiers and thickeners 

Students will be able to understand and 
Analyze steam power cycles; refrigeration 
cycles 

BB 1 1 2  

 Centrifugal sedimentation 
processes; cyclones, hydroclones 

Students will be able to understand and 
Analyze steam power cycles; refrigeration 
cycles 

BB/ LCD 1 1 2  

 centrifugal decanters, 
jigging and tabling 

Students will be able to understand and 
Analyze steam power cycles; refrigeration 
cycles 

BB/ LCD 1  1  

 Purpose of agitation, agitation 
vessels 

Students will be able to understand and 
Analyze steam power cycles; refrigeration 
cycles 

BB/ LCD 1  1  

 power consumption in agitated 
vessels. Blending and mixing. 

Students will be able to understand and 
Analyze steam power cycles; refrigeration 
cycles 

BB/ LCD 1  1  
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CH 206 MATERIAL TECHNOLOGY 
Lectures: 4 periods / week                          Sessional Marks: 40 
Semester End Exam Marks: 60                                                        Semester End Exam: 3 hrs.  
Credits: 3 
 

LESSON PLAN 
 

Description / Topic Learning outcomes Teaching mode: 
BB/ LCD/ 
OHP/Video 

No. Of 
classes 

UNIT-I Introduction about the course  BB 1 
Phase Diagrams : The phase rule Able to know importance of knowing Phase diagram, able to 

know independent parameters using phase rule  
BB 2 

single component systems and binary phase 
diagrams 

Able to observe the single and binary component behavior OHP, BB 2 

micro structural changes during cooling Able to know how the micro structure is changing while phase 
change 

BB 2 

lever rule, summary of phase diagram rules Able to know the behavior of various components during phase 
change 

BB 1 

Forming Process-General Aspects Able to know various process of manufacture of various 
materials (plastics & alloys etc.) 

BB 2 

Rolling, Forging, Extrusion processes, Able to know the process behind the  materials manufacture   BB 2 
wire drawing, 
Cold pressing and Deep drawing, tube 
drawing, tube making 

Able to know the process behind the  materials manufacture   BB 3 

Unit-II     
Strengthening of metals and alloys Able to know the importance of metal strengthen processes BB 2 
Strengthening Grain refinement, strain 
hardening, solid solution strengthening, 
precipitation or age hardening 

Real time metal Strengthening processes BB 3 

dispersion hardening, 
Particulate Strengthening, Phase 

Real time metal Strengthening processes BB 3 



Description / Topic Learning outcomes Teaching mode: 
BB/ LCD/ 
OHP/Video 

No. Of 
classes 

transformation Harding, Strain ageing. 
Unit-III    
Deformation of Metals Able to know/identify how/why metal will deforms BB 2 
Deformation, Slip, Critical resolved shear 
stress, twinning, difference between slip and 
twinning 
 

Able to know about Various deformations  BB 3 

Mechanism of creep, methods to reduce 
Creep in materials  

Able to know about creep deformation and its reduction 
method 

BB 2 

Ductile fracture, Brittle fracture, methods of 
protection against fracture, Fatigue-
Mechanism and preventive methods 

Able to know how fracture will form and its preventive 
methods 
 

BB 2 

Unit-IV    
Powder Metallurgy, : Manufacture of metal 
powders, procedure of fabrication of powder 
metallurgy product 

Able to know about metal powders and their manufacturing 
processes 

BB 3 

industrial applications of powder metallurgy, 
advantages and limitations of powder 
metallurgy 

Able to know various applications and limitations of metal 
powders 

BB 1 

Semiconductors, Characteristic of 
semiconductors, Examples of 
semiconducting materials 

Able to know importance of semiconductor BB 1 

Atomic structure, intrinsic and extrinsic 
semiconductors, doping, p-type and n-type 
semiconductors 

Able to know the structure of semiconductor material and 
various types of semi-conductors 

BB 2 

Applications of semiconductor materials, 
difference between semiconductor, 
conductor and insulator. 

Able to identify advantages of semiconductor over other 
materials 

BB 2 

Unit-V    



Description / Topic Learning outcomes Teaching mode: 
BB/ LCD/ 
OHP/Video 

No. Of 
classes 

Corrosion: General aspects, Factors 
influenced in corrosion 

Able to know how corrosion will form BB 2 

General types of corrosion, Various types of 
corrosion, Corrosion in marine concrete 

Able to know about various corrosions and their problems BB 2 

Control and prevention of corrosion, 
Corrosion monitoring and measurement, 
oxidation resistant materials 

Able to know how to control the corrosion problems BB 3 

Ferrous Metals and alloys Able to know various iron metals & alloys and their application 
in the real life 

OHP, LCD 2 

Nonferrous metals and alloys Able to know various Non-ferrous metals & alloys and their 
application in the real life 

OHP, LCD 2 

   52 
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CH 207 PARTIAL DIFFERENTIAL EQUATIONS AND NUMERICAL METHODS (R16) 
Lectures                    :   4  periods / week Sessional Marks   :  40   
 Semester End Exam  Marks   :  60  
Semester End Exam  :    3 hrs Credits  :    3 

 
 
Description / Topic Learning outcomes Teaching mode: 

BB/ LCD/ 
OHP/Video 

No. Of 
classes 

UNIT-I Introduction  
 
 
, ,  

Introduction about the course.  
Course objective and outcomes. 

BB 1 

Formation of Partial Differential Equations To form partial differential equations BB 1 
Formation of Partial Differential Equations To form partial differential equations BB 1 
Solutions of Partial Differential Equations To solve partial differential equations. 

 
BB 1 

Solutions of  Partial Differential Equations To solve partial differential equations. 
 

BB 1 

Equations solvable by direct integration To solve partial differential equations. 
 

BB 1 

Linear equations of the first order To solve partial differential equations. 
 

BB 2 

Non-Linear equations of the first order using 
Charpit’s Method 
 

To solve partial differential equations. 
 

BB 2 

Homogeneous Linear Equations with 
Constant Coefficients, Rules for finding the 
Complementary Function, Rules for finding 
the Particular Integral, Non-Homogeneous 
Linear Equations. 
 

To solve partial differential equations. 
 

BB 2 

UNIT II    
Applications of Partial Differential 
Equations: Introduction  

To apply partial differential equations BB 1 



 
 
Method of separation of variables To apply partial differential equations BB 1 
One dimensional wave equation  
 

 BB 3 

One dimensional heat equation- steady and 
unsteady states 
 

To apply partial differential equations BB 3 

Two dimensional heat flow equation- Steady 
state heat flow –Laplace’s equation in 

Cartesian coordinates. 
 

To apply partial differential equations BB 4 

UNIT III Numerical Methods    
Solution of Algebraic and Transcendental 
Equations: Introduction 

To solve system of equations numerically. 
 

BB 1 

Newton-Raphson Method To solve system of equations numerically. 
 

BB 3 

Solution of Linear Simultaneous Equations: 
Gauss Seidel Iterative Method.    
 

To solve system of equations numerically. 
 

BB 2 

Finite Differences & Interpolation: 
Introduction 

To familiarize numerical methods BB 1 

Finite difference operators, Symbolic 
relations 

To familiarize numerical methods BB 2 

Differences of a polynomial To familiarize numerical methods  1 
Newton’s forward and backward interpolation 
formulae 
 

To familiarize numerical methods BB 2 

UNIT IV    
Interpolation with Unequal intervals: 
Lagrange’s Interpolation,  
 
 

To familiarize numerical methods BB 2 

inverse interpolation.  
 

To familiarize numerical methods BB 2 



Numerical Differentiation: Finding First and 
Second order Differentials using Newton’s 

formulae.  
 

To familiarize numerical methods BB 4 

Numerical Integration: Trapezoidal rule, 
Simpson’s one-third rule. 
 

To familiarize numerical methods BB 4 

UNIT V    
Numerical Solutions of Ordinary 
Differential Equations (first order): Picard’s 

Method 
,  

Find numerical solution of ordinary differential equations. BB 2 

Euler’s Method Find numerical solution of ordinary differential equations. BB 2 
Runge-Kutta Method of fourth order Find numerical solution of ordinary differential equations. BB 2 
Simultaneous equations (R K method). 
 

Find numerical solution of ordinary differential equations. BB 1 

Numerical Solutions of Partial Differential 
Equations: Classification of Partial 
Differential Equation of second order 

Find numerical solution of partial differential equations BB 1 

Solutions of Laplace’s and Poisson’s 

Equations by iteration methods. 
 

Find numerical solution of partial differential equations BB 4 
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Course Coordinator  HOD 
 
  



CH 209 CHEMICAL ENGINEERING THERMODYNAMICS – I (R16) 
 
Description / Topic Learning outcomes Teaching 

mode: 
BB/ LCD/ 
OHP/Video 

No. Of 
classes 

UNIT-I 
Introduction to the Course  Introduction to Engineering Thermodynamics-Objectives and outcomes BB 1 
Description various properties and 
quantities 

Understand the classification of thermodynamic properties, closed and open systems  BB 1 

First Law of Thermodynamics Understand the definition of first law and its application BB 1 
Energy balance for the closed system Understand the concepts of internal energy, heat and work and be able to calculate 

the heat and work transactions for the close system 
BB 1 

Problems on first law balance equation Be able to calculate heat and work for the closed systems BB 1 
State and State functions Be able to differentiate state from path functions and also be able to determine the 

number of intensive state variables to fixed to define the state of the system by using 
Gibb’s phase rule 

BB 1 

Reversible Process  Understand the difference between reversible and irreversible processes as well as 
chemical reactions with example 

BB, PPT 1 

Constant Volume Process and Constant 
Pressure Process 

Be able to derive the relations of U, H, Q and W for constant volume as well as 
constant pressure processes 

BB 1 

Problems  Be able to calculate the change in internal energy and enthalpy, heat and work 
transactions for a closed system for constant volume and pressure processes 

BB 2 

Mass and Energy Balances for open 
system 

Be able to derive mass and energy balance equations for the control volume system 
in steady or unsteady flow 

BB 1 

Problems Be able to calculate heat required or work done in case of open system  BB 2 
UNIT- II 

PVT Behavior of Pure substances: 
PT and PV Diagrams 

Be able to understand the behavior of any pure substance with change in temperature 
and pressure, also be to understand the critical behavior 

BB, PPT 2 

Ideal Gas   Be able to understand the relation between P,V, and T for an ideal gas  BB 1 
Equations of process calculations for an 
ideal gas in a mechanically reversible 
closed system 

Be able to derive the basic equations for calculating the change in internal energy, 
enthalpy, heat and work for an ideal gas assuming the system to be closed and 
reversible 

BB 1 

Isothermal, Adiabatic, Isobaric, Be able to derive the relations for internal energy, enthalpy, heat and work in a BB 3 



Isochoric and polytrophic processes constant temperature, constant volume, constant pressure and adiabatic processes 
and solution of problems on the same 

Virial Equation of state and applications Be able to find the difference between Ideal gas and real gas equations of state and 
be able to perform calculations of compressibility factor and molar volume by virial 
EOS, and also be able to derive the correlations for virial coefficients 

BB 3 

Cubic Equations of state Understand the generic equation for the cubic equation of state, and classification of 
cubic equations of state 

BB 2 

UNIT-III 
Second law of thermodynamics  Understand the statement of second law and principle of heat engine   BB 1 
Heat Engines  Be able to understand working of heat engine, its efficiency, carnot theorem and be 

able to prove carnot’s theorem 
BB 2 

Ideal gas temperature scales  Be able to derive the relation for efficiency of carnot engine and also be able to 
understand relation between heats of reservoirs and the temperatures  

BB 1 

Problems  Be able to calculate the efficiency of carnot as well as heat engines and also the heat 
absorbed and rejected  

BB 1 

Entropy change of ideal gas Be able derive the expression entropy change BB 1 
Mathematical statement of second law Understand the concept mathematical statement of second law, and be able to prove 

the same 
BB 1 

Calculation of ideal and lost work Be able to calculate the maximum work done and minimum workdone by the 
thermodynamic process or system 

BB 1 

Third law of thermodynamics Be able to define and understand the third law of thermodynamics BB 1 
UNIT - IV 

Applications of thermodynamics to 
flow processes:  
Duct flow of compressible fluids 

Understand the principles of conservation of mass and energy in case of various flow 
processes such as duct, nozzles etc. 

BB 2 

Entropy and Energy for flow systems Be able to apply the thermodynamic relations and obtain the change in entropy and 
enthalpy for any flow process 

BB 2 

Turbines, compressors and pumps Be able to understand the work done, required and change in the energy, for various 
thermodynamic processes in turbines, compressor as well as pumps 

BB 2 

Problems Be able to find the efficiencies of turbines, compressors for various processes BB 2 
Refrigeration:  
Carnot refrigerator,  

Understand the concept of refrigeration, process with maximum efficiency is 
identified which is called ideal/carnot refrigerator and also will identify the factors 
those must be considered while selecting a refrigerant 

BB 2 

Vapor-compression cycle Be able to understand the principle of refrigeration process by vapor compression BB, PPT 1 



cycle  
Absorption refrigeration Be able to understand the principle of refrigeration process by absorption cycle BB, PPT 1 

UNIT- V 
Heat Effects: 
Sensible heat effects  

Be able to understand the concept of sensible heat and latent heat, be able derive the 
relations for sensible heat integral  

BB 2 

Temperature dependency of heat 
capacity 

Be able to understand the heat capacity change with the temperature there by be able 
to calculate the standard enthalpy change for any thermodynamic process 

BB 2 

Problems  Be able to calculate the standard enthalpy change and the maximum temperature BB 2 
Heat effects accompanying the phase 
changes 

Be able to understand the concept latent heat  BB 1 

Standard heat of reaction, combustion 
and formation 

Be able to define three heats at standard conditions and will able to calculate the 
heats of reaction by derivinig the relation between heats of formation and 
combustion of reactants and products 

BB 2 

Effect of temperature on heat of reaction Be able to derive the relation between temperature and heat of reaction BB 1 
Heat effects of industrial reactions Be able to calculate the amount of heat required, mean heat capacity and maximum 

temperature to which it can reach  
BB 2 
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Course Coordinator               Head of the Department 
 
  



 
 

CH210  INORGANIC CHEMICAL TECHNOLOGY (R16) 
 
 
 

Lectures                    :   4  periods / week Sessional Marks   :  40   
 Semester End Exam  Marks   :  60  
Semester End Exam  :    3 hrs Credits  :    4 
 
 
Description / Topic Learning outcomes Teaching mode: 

BB/ LCD/ 
OHP/Video 

No. Of 
classes 

UNIT-I Introduction about the course. Course objective and 
outcomes 

BB 1 

Introduction: Objectives,. General Fundamentals Learn about the objectives and general fundamentals BB 3 

unit processes and unit operations Know about the unit operations and unit processes  PPT 1 

Water: Water conditioning and waste water 
treatment. 

Learn about the treatment of drinking and waste water PPT& BB 3 

Alkali Industries: Soda ash.  Understand the production of soda ash by Solvay and 
Dual process 

BB &PPT 3 

caustic soda and chlorine. Understand the  manufacture of Caustic soda by 
Electrolytic process 

BB & PPT 2 

UNIT- II    

Ceramic industries: Raw materials  Introduction to Ceramics industry and raw materials PPT & BB 2 

manufacturing processes Understanding the various manufacturing processes for 
ceramics 

BB &PPT 3 

Refractories. Understanding the methods  to produce Refractories BB 1 

Cement: manufacture Know about the raw materials and production of PPT&BB 3 



Cements 
special cements Learn about special cements BB 2 
Glass: Raw materials Know about Glass and their raw materials BB 2 
manufacture Understanding the methods  to produce Glasses BB 2 
special glasses Learn about Special Glasses BB 1 
UNIT-III    
Nitrogen industries: Synthetic ammonia  Introduction to Nitrogenous industries--Ammonia PPT&BB 2 

Urea Understanding the  manufacture of Urea from 
Ammonia 

BB& PPT 1 

Nitric acid. Understanding the  manufacture of Nitric acid   from 
NH3 

BB 2 

Other nitrogenous fertilizers Learn about Ammonium nitrate BB 1 
Phosphate Industries: Phosphorous Know about Elemental Phosphorous PPT 1 
Phosphoric Acid Understanding the production of Phosphoric Acid  BB 3 
Calcium phosphate and super phosphate Understanding the production of Calcium phosphate 

and super phosphate 
BB 2 

Potassium Industries: Potassium chloride and 
potassium sulphate. 

Know about Potassium Industries BB 2 

UNIT- IV    

Sulfur and sulfuric acid: manufacture of sulfur  Understanding the production of Elemental Sulfur  BB 2 

manufacture of sulfuric acid. Understanding the production of SulfuricAcid  BB 2 

Hydrochloric acid: Manufacture of Hydrochloric 
acid 

Know about the production of HCl BB 2 

Aluminum Industries: Aluminum sulfate and 
alum 

Understanding the production of Alums  BB 1 

UNIT- V    
Industrial gases: Hydrogen Understanding the production of Hydrogen gas BB&PPT 2 
Carbon dioxide Understanding the production of CO2 gas BB 2 
Nitrogen and oxygen Understanding the production of O2 and  N2  gas BB 1 
Nuclear industries: Uranium and thorium fission, Know about Nuclear industries PPT& BB 2 



nuclear fuels Understanding the production of Nuclear energy from 
nuclear fuels 

BB &PPT 3 
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Course Coordinator  HOD 
 
  



CH211 (R16) – Process Instrumentation and Instrumental Methods Of Analysis– LECTURE PLAN 

 

S.No. Topic Learning outcomes Blooms 
Taxonomy 

No. of 
Periods 

Teaching 
methodology  

      
 UNIT 1:  Introduction Introduction to course objectives and outcomes  Understand  1 BB 

1  Qualities of measurement: Elements of 
instruments, static characteristics,  

Understand the concept of qualities of 
measurement and elements of instruments and 
derive an expression for static characteristics  

Understand  2 BB 

2  Dynamic characteristics, dynamic response of 
first order instruments. 

Understand the Dynamic characteristics, 
dynamic response of first order instruments. 

Understand  2 BB 

3  Recording instruments, indicating and 
signaling instruments 

Understand different  Recording instruments, 
indicating and signaling instruments 

Understand  3 BB & video 
lecture  

4  The control center, instrumentation diagram,  Understand what is the control center and how 
instrumentation diagram is used in industries . 

Understand  2 BB 

5  Process analysis. Understand the steps involved in Process 
analysis. 

Understand  1 BB 

 UNIT II :       

6  Expansion thermometers: mercury in glass 
thermometer, bimetallic, pressure spring, 
accuracy and response of thermometers.  

Students are able to understand different types of 
thermometers and their working and also known 
about the terms accuracy and response regarding 
thermometers 

Understand  2 BB & video 
lecture 

7  Thermo-electric temperature measurement: 
thermo electricity, industrial thermocouples, 
thermocouple lead wires 

Students are able to understand Thermo-electric 
temperature measurement devices like 
industrial thermocouples and also about lead 
wires  

Understand  2 BB & video 
lecture 

8  Thermal wells,  response of thermo couples, 
mill voltmeter, null potentiometer. 

Understand about thermal wells , response of 
thermocouples and also understand the 
equipment’s working and principle of milli 

voltmeter and potentio meter 

Understand  3 BB 

9  Resistance thermometers: Thermal coefficient Student’s familrize about resistance thermometers Understand  2 BB 



of resistance, industrial resistance – 
thermometer bulbs,  

and thermal coefficient of resistance and 
thermometer bulbs. 

10  resistance thermometer circuits - wheat stone 
bridge, calendar Griffiths 
bridge,  

Understand about resistance thermometers circuits 
like wheat stone bridge and calendar Griffiths 
bridge  

Understand  2 BB 

11  Radiation temperature measurement: laws of 
radiation, radiation receiving elements, 

Able to know about Radiation temperature 
measurement: different laws of radiation and 
radiation receiving elements 

Understand  2 BB 

12  radiation pyrometers, photoelectric pyrometer 
and optical pyrometers 

Understand about radiation receiving instruments 
like pyrometers, photo electric pyrometers and 
optical pyro meters. 

Understand  3 BB & video 
lecture 

 UNIT III :       

13  Liquid column manometers, measuring 
elements for gauge pressure and vacuum,  

Understand about Liquid column manometers, 
measuring elements for gauge pressure and 
vacuum 

Understand  2 BB & video 
lecture 

14  indicating elements for pressure gauges,  Able to know the indicating elements for pressure  Understand  1 BB 
15  measurement of absolute pressure,  Able to know the indicating elements for pressure Understand  1 BB & video 

lecture 
16  measuring pressure in corrosive liquids Able to know the indicating elements for pressure 

in corrosive liquids  
Understand  1 BB 

17  Measurement of head and level: Head, 
density and specific gravity, direct 
measurement of liquid level,  

Understand about the head and level and also 
know about the measurement of density, specific 
gravity and liquid level. 

Understand  2 BB & video 
lecture 

18  pressure measurement in open vessels, level 
measurements in pressure vessels, 
measurement of interface level 

Literate the students about pressure 
measurement in open vessels, level 
measurements in pressure vessels, 
measurement of interface level 

Understand  2 BB & video 
lecture 

19  density measurement, Flow metering: head 
flow meters, area meters, open channel 
meters,  

Learnt about density measurement, Flow 
metering: head flow meters, area meters, open 
channel meters,  

Understand  2 BB 

20  Velocity meters, flow of dry materials and 
viscosity measurement. 

Recall the instruments to measure velocity 
meters, flow of dry materials and viscosity 

Understand  3 BB 



measurement. 
 UNIT IV :    

21  Beer-Lambert’s Law Flame photometry – 
Principle and Instrumentation (Block diagram 
– 
only) disadvantages. 
 

Briefing about the instrumental method s of 
analysis and also understand Beer Lambert’s law 

principle  

Understand  2 BB 

22  Estimation of Sodium by Flame Photometry. 
Principle of Fluorometry – 
Applications – Disadvantages. 

How can we estimate the sodium by flame 
photometry and students understand the principle 
and working of flame photometry 

Understand  2 BB 

23  Introduction of Infra-Red Spectroscopy – 
– Instrumentation – Disadvantages – 
Applications. 

How can we estimate the compounds  by Infra red 
spectroscopy and students understand thea 
advantages and disadvantages  

Understand  3  

24  Introduction of Atomic absorption 
Spectrophotometer: Principles – 
Instrumentation – Block diagram – 
Disadvantages – Applications – Estimation of 
Nickel by AAS 

Able to understand ASS –principle 
,instrumentation diagram, advantages 
,disadvantages and applications and estimation of 
Nickel By AAS 

Understand  2 BB 

 UNIT V :    

25  Chromatographic Methods: 
Ion Exchange Chromatography – Recycling 
chromatography  

Understand  what is chromatography and 
explained different types of chromatographic 
techniques  

Understand  2 BB & video 
lecture 

26  Ion Pair Chromatography – 
Classification– Application – Retention – 
Solubility  

In detailed about ion pair chromatography , 
applications and solubility  

Understand  2  

27  Thin Layer Chromatography – Paper 
Chromatography. 

Understand the concept of thin layer 
chromatography  and paper chromatography 

Understand  2 BB & video 
lecture 

28  High Pressure Liquid 
chromatography(HPLC) – 
– Advantages of HPLC – Effect of 
temperature in HPLC – Applications of 
HPLC. 

Understand the components in HPLC and 
their functions like Solvent Delivery System – 
Pumps – Reciprocating pumps – Syringe type 
pumps – Constant Pressure 
Pumps – Sample Injection System – Column 

Understand  2  
 
 
 

BB & video 



Packing – Characterization of Detectors –
Performance and also study the applications 
and effects regarding temperature . 

lecture 

29  Thermo Gravimetric Analysis and 
Differential Thermal Analysis –Principle – 
Instrumentation – Applications 

Able to understand the Thermo Gravimetric 
Analysis and Differential Thermal Analysis –
Principle – Instrumentation – Applications 

Understand 2  

30  Revision    3  
31       
   TOTAL  63  
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CH 212 PROFESSIONAL ETHICS & HUMAN VALUES 
Lectures: 4 periods / week               Sessional Marks: 40 
Semester End Exam Marks: 60                         Semester End Exam: 3 hrs.  
Credits: 3 
 

LESSON PLAN 
CH 212PROFESSIONAL ETHICS & HUMAN VALUES 

Description / Topic Learning outcomes Teaching mode: 
BB/ LCD/ OHP/Video 

No. Of 
classes 

UNIT-I Introduction about the course  BB 1 
Human Values: Morals, Values and 
Ethics, Integrity,  
 

b Able to understand the importance of human 
values 

LCD/Video 2 

Work Ethics, Service Learning, Civic 
Virtue, 

Able to understand the importance of human 
values 

BB  
2 

Respect for Others, Living Peacefully,  Able to understand the importance of human 
values 

BB  
2 

caring, Sharing Able to understand the importance of human 
values 

BB  
2 

Honesty, Courage, Valuing Time, Co-
operation, Commitment, Empathy, 
Self-Confidence, 

Character, Spirituality 

able to understand the importance of human 
values 

LCD/Video  
2 

Unit-II    
Engineering Ethics: Senses of 
Engineering Ethics,  

 
Able to understand the issues of engineering 
ethics 

BB  
2 

Variety of moral issues, Types of 
inquiry, 

Able to understand the issues of engineering 
ethics 

BB  
2 

Moral dilemmas, Moral Autonomy, Able to understand the issues of engineering 
ethics 

BB  
2 

Kohlberg's theory, Gilligan's theory, Able to understand the issues of engineering BB  



ethics 2 
Consensus and 
Controversy. 

Able to understand the issues of engineering 
ethics 

BB 2 

Professional and Professionalism Able to understand the importance of professional 
ethics, customs and religion in daily life 

BB 2 

Professional Ideals and Virtues, Able to understand the importance of 
professional ethics, customs and religion in 
daily life 

BB  
2 

Theories about right action, Able to understand the importance of 
professional ethics, customs and religion in 
daily life 

BB  
2 

Self-interest, Customs and Religion 
and Uses of Ethical Theories. 

Able to understand the importance of 
professional ethics, customs and religion in 
daily life 

BB 2 

Unit-III    
Engineering as Experimentation, 
Engineers as Responsible 
Experimenters, Codes of Ethics, A 
Balanced Outlook on Law. 

 
Able to understand the responsibility of 
engineers 

BB 2 

Safety and Risk, Assessment of Safety 
and Risk, Risk Benefit Analysis and 
reducing risk. 
 

Able to analyse the risk and safety of event in daily 
life 

BB  
3 

Unit-IV    
analyses of risk Able to analyse the risk and safety of event in daily 

life 
BB  

2 
Collegiality, Respect for Authority,   

Able to understand the responsibilities / ethics 
at work place 

LCD  
2 

Collective Bargaining, 
 

Able to understand the responsibilities / ethics at 
work place 

BB 2 

Confidentiality, Conflicts of Interest, Able to understand the responsibilities / ethics at BB 1 



Occupational Crime. work place 
Professional Rights, Employee Rights, 
Intellectual Property Rights (IPR), 
Discrimination. 

 
Able to understand the human rights 

BB 2 

Unit-V    
Multinational Corporations, 
Environmental Ethics, Computer 
Ethics, Weapons 
Development, 

Able to understand the professional ethics BB  
2 

Engineers as Managers, Consulting 
Engineers, Engineers as Expert 
Witnesses 
and Advisors. 

Able to understand the responsibilities / ethics 
of engineers at different levels 

BB  
2 

Moral Leadership, Sample Code of 
Ethics like Indian Institute of Chemical 
Engineers (IIChE), ASME, ASCE, 
IEEE,  

Able to understand the ethics of professional 
societies 

BB 2 

Institution of Engineers (India), Indian 
Institute of Materials Management,  

Able to understand the ethics of professional 
societies 

BB  
2 

Institution of electronics and 
telecommunication engineers, India 

Able to understand the ethics of professional 
societies 

BB 2 
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CH 253 PROFESSIONAL ENGLISH COMMUNICATION SKILLS LABORATORY – (R16) 
 
Lectures                    :   3  periods / week Internal  marks  :  40  marks 
 External marks   :  60 

 
Semester End Exam  :    3 hrs Credits:2 
  
Description / Topic Learning outcomes Teaching mode: 

BB/ LCD/ OHP/Video 
No. Of 
classes 

UNIT-I 
 

   

 Introduction about the 
course. Course objective and 
outcomes 
Presentation Skills  

The students will develop effective communication and 
presentation skills 

Interactive 
Learning sessions 

 

Key presentations-  inspired by 
Steve Jobs-you tube  

Understand Personality & finishing skillsthrough  training 
videos. How to make Effective Presentations, 

Methodology, Structure, using Technology and Conclusion.  
 

PPT 3 

  Skills training videos  Learn How to make Effective Presentations, Methodology, 
Structure, using Technology and Conclusion 

PPT  

Activity  Able to give PPT- prepared and extempore  PPT  3 
UNIT- II    
Speech Writing  Develop the ability to compeer in professional occasions ,learn 

corporate etiquette - organizing and managing professional events.  
Interactive 
Learning sessions 

 

 Welcoming guests on to the 
stage  

Understand specific language used for these purposes along 
with non verbal communication 

Interactive sessions 3 

proposing vote of thanks Understanding the significance of vote of thanks. Interactive sessions  3 
Activity –  how to invite and thank people with professional etiquette . Interactive sessions 3 
 Developing an awareness of verbal and non verbal 

communication in these social contexts . 
  

UNIT-III    



Reading Skills   understand how reading enhances their communicative 
competency. 

  

News paper reading- 
Activity--. 

Understanding different types of reading- 
Reading aloud-practice with proper intonation and punctuation .  

Interactive sessions 3 

Activity-Reading Editorials comprehending news from editorials , sharing news , 
analyzing,  

Interactive sessions 3 

Activity-Reading and 
interpretation-  

Understanding, interpreting and finally identifying the 
contextually different meanings  

Interactive sessions 3 

 analyzing news paper editorials with hard words. Reporting the 
news with one another without the help of the news paper. 
Besides this, motivated students practice to read News Paper 
every day without fail 

Interactive sessions  

UNIT-IV   
  

  

Writing Skills  Able to conduct operational correspondence and prepare reports 
which produce effective results.  
 

Practice sessions  

Report writing – types of 
different formats, techniques of 
report writing -feasibility report 

Learn to draft  different reports based on their need .  Practice sessions   

Project Report Enhances their knowledge to prepare and submit effective 
project reports which assists them in their technical subjects . 

Practice sessions  3 

Activity – presenting different models –and their usage  
Analyzes the significance to abstract writing , and all the important 
elements in  report 

Practice sessions   

UNIT- V Career Skills Develop in them communication and social graces necessary for 
functioning. 
Develops in them employable ready skills, win in the job 
interviews, Build confidence to handle professional tasks. 

  

Career Skills  Develop as an multifaceted personalities with a mature outlook to 
function effectively in different professional situations . 

Interactive sessions  3 

Resume & Cover letter Basics of Resume and Cover letter , types of resumes, their Interactive sessions   



usage  
Activity –techniques of drafting 
a resume  

 Enhances skill in techniques of drafting a Resume PPT  
 

3 

Interview –types , purpose  Learns about Interview –types, and their purpose.   Interactive sessions  
Activity --Mock interview Mock interview- acquire experience as a candidate at the 

miniature level. 
PPT  

Activity-Faq’s in Interview  Questions encountered by candidates frequently from 
technical as well as personal grounds  

Interactive sessions 3 

Introducing One self-Strengths 
,Weakness 

Learning to talk about themselves, about others , their 
interests , aims , how to transform their weaknesses into 
strengths etc . 

Interactive sessions   

   (12X3)36  
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CH 301 MASS TRANSFER OPERATIONS – I (R16) 
Lectures                    :   4  periods / week Sessional Marks   :  40   
 Semester End Exam  Marks   :  60  
Semester End Exam  :    3 hrs Credits  :    3 

 
 
Description / Topic Learning outcomes Teaching 

mode: 
BB/ LCD/ 
OHP/Video 

No. Of 
classes 

UNIT-I 
 

Introduction about the course. Course objective and 
outcomes 

BB 1 

Molecular diffusion: Steady state diffusion into 
fluids at rest and in laminar flow. 

Learn about the how the molecular diffusion takes place.  BB 2 

Continuity equation Understanding the continuity equation and its importance  PPT 1 
Fick’s law Understanding the Ficks law and its applications. BB 1 
Diffusion coefficient Importance of diffusion coefficient, units   BB 1 
Diffusion in binary gas mixtures–one component 
stagnant 

Developing the flux equation for the stagnant condition and 
estimating the flux. 

PPT 3 

Equimolar counter diffusion Developing the flux equation for the Equi-molar counter 
diffusion and estimating the flux. 

PPT 2 

Non-equimolar counter diffusion Understanding the non-equimolar counter diffusion BB 1 
Estimation of diffusivities in liquids and gases Estimating the diffusivities using the physical constants PPT 1 
Diffusion in solids Understanding the diffusion phenomenon in solids PPT 2 
Problems Solving the problems related to diffusivity. Interactive 

learning 
3 

UNIT- II    
Mass transfer coefficient:    
Mass transfer into a single phase: notation for 
mass transfer coefficients for liquids and gases 

Understanding the various mass transfer coefficients. 
Developing the relations between the various mass transfer 
coefficients 

BB 1 

Mass transfer from gas into a flat falling liquid film  Understanding the method to calculate the mass transfer gas BB 1 



into a flat falling liquid film. 
Sherwood number, peclet number, schmidt 
number, reynolds number  

Importance of various dimensionless groups in the mass 
transfer. 

BB 1 

Mass transfer coefficient correlations for laminar 
and turbulent flow in circular pipes  

Understanding the different mass transfer correlations and 
depending parameters 

BB  

Film theory  Understanding the film theory PPT 1 
Penetration theory  Understanding the Penetration theory PPT 1 
Surface renewal theory  Understanding the surface renewal theory PPT 1 
Analogy between mass, heat and momentum 
transfer.  

Considerate the analogies BB 1 

Mass transfer between phases:  diffusion on both 
sides of an interface  

Understanding the diffusion from one phase to other phase. PPT 1 

Relationship of overall mass transfer coefficient 
with either side mass transfer coefficient 

Developing the relation between overall mass transfer 
coefficient and individual coefficients. 

PPT 1 

Problems Solving the problems related to Interphase mass transfer and 
calculating the individual mass transfer coefficients & 
overall mass transfer coefficient 

Interactive, 
flipped class 

3 

UNIT-III    
Equipment for gas-liquid operations:    
Gas dispersed: sparged vessels – diameter of gas 
bubbles, gas hold up, specific interfacial area, mass 
transfer coefficient  

Understanding the various equipment for Gas and liquid 
operations. Working of sparged vessels and important 
parameters which affect the mass transfer. 

PPT 2 

Tray towers – bubble cap trays Knowing the working principle of tray towers, 
understanding the importance of different types of tray 
towers 

PPT 2 

Liquid dispersed: venturi scrubbers  Understanding the operating principle of venturi scrubbers. BB 1 
Wetted wall tower  & Spray tower Understanding the operating principle of wetted wall tower 

and spray towers.  
PPT 1 

Packed tower, types of packing  Knowing the construction and working of packed tower. 
Discussing the various types of packing available and the 
significance. 

PPT 2 

Mass transfer coefficient in packed tower. Estimating the mass transfer coefficient BB 1 



UNIT-IV    
Humidification:    
Vapor-gas mixtures  Understanding the humidification, vapour pressure  BB 1 
Absolute humidity, dry  & wet bulb temperature  Understanding the humidity, molal humidity, dry & wet bulb 

temperatures.  
BB 1 

Relative saturation, percentage saturation, dew 
point 

Understanding the Relative saturation, percentage saturation 
& dew point of the system. 

BB 1 

Enthalpy, psychrometric charts, air-water system  Use of the sychrometric charts and calculating the various 
parameters for designing of humidifier or driers 

PPT 1 

Lewis relation  Understanding the Lewis relation and adiabatic saturation 
temperature. 

PPT 1 

Adiabatic operation – design of water cooling with 
air  

Understanding the adiabatic operation and design procedure 
for the water cooling  

PPT 1 

Non-adiabatic operation – evaporative cooling. Understanding the Non-adiabatic operation – evaporative 
cooling. 

BB 1 

Problems Design of the cooling tower and problems related to non-
adiabatic operations 

Thinking & 
Flipped class. 

3 

UNIT- V    
Drying: batch drying  Understanding the drying and notations for the drying 

operations 
BB 1 

Rate of batch drying  Understanding the rate of drying  BB 1 
Time of drying  Estimating the time required for drying and design of 

cooling tower 
PPT & Flipped  
class 

3 

Mechanism of batch drying  Understanding the mechanism of batch drying BB 1 
Equipment for batch and continuous drying 
operations. 

Knowing the various available drying equipment and its 
futures 

PPT 2 

Crystallization:    
Crystal geometry, nucleation, crystal growth Understanding the crystal geometry and growth. Principles 

methods of crystallization. 
BB 1 

Equipment– vacuum crystallizer & draft tube 
crystallizer. 

Knowing the various available drying equipment and its 
futures 

PPT 2 



Yield  Material balance in crystallization and calculating the yield. 
problems 

BB 2 
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CH302 (R16)-Chemical Reaction Engineering-I 

 

Unit.No 
Topic of the syllabus to be 

covered Learning outcomes 

Teaching 
mode 
BB/ 

OHP 
/LCD 

Hours required 
Total no of 

hours 
(cumulative) 

Expected 
date of 

completion 
(for each 

unit) 

Lectures Tutorial 

1.  Introduction to Chemical 
Reaction Engineering; 
Elementary and Non-
elementary Reactions, 
 

Analyze kinetic data and determine 
the rate expressions (reaction order 
and specific 
reaction rate) for a reaction. 

BB 2 1 3  

 Homogeneous and 
Heterogeneous Reactions, 

Analyze kinetic data and determine 
the rate expressions (reaction order 
and specific 
reaction rate) for a reaction. 

BB 2 1 3  

 variables affecting the rate of 
reaction, 

Analyze kinetic data and determine 
the rate expressions (reaction order 
and specific 
reaction rate) for a reaction. 

BB 2 1 3  

 Definition of reaction rate. Analyze kinetic data and determine 
the rate expressions (reaction order 
and specific 
reaction rate) for a reaction. 

BB/ LCD 1  1  

 Concentration dependent term of 
rate equation, 

Analyze kinetic data and determine 
the rate expressions (reaction order 
and specific 
reaction rate) for a reaction. 

BB 1 1 2  

 Temperature dependent term for 
rate equation 

Analyze kinetic data and determine 
the rate expressions (reaction order 

BB/ LCD 1 1 2  



and specific 
reaction rate) for a reaction. 

 Searching for a mechanism, 
predictability of reaction rate 
from theory. 

Analyze kinetic data and determine 
the rate expressions (reaction order 
and specific 
reaction rate) for a reaction. 

BB 1  1  

2.  Constant volume batch reactor Derive and solve design equations 
for batch, semi batch and steady 
state flow reactors 

BB/ LCD 1 1 2  

 integral and differential 
Methods 
Method of Half-Lives, 

Derive and solve design equations 
for batch, semi batch and steady 
state flow reactors 

BB/ LCD 1 1 2  

 Method of Initial Rates, 
Method of Fractional life 

Derive and solve design equations 
for batch, semi batch and steady 
state flow reactors 

BB/ LCD 1 1 2  

 Analysis of total 
pressure data. 

Derive and solve design equations 
for batch, semi batch and steady 
state flow reactors 

BB/ LCD 1 1 2  

 variable volume batch reactor Derive and solve design equations 
for batch, semi batch and steady 
state flow reactors 

BB/ LCD 1 1 2  

 temperature and reaction rate, Derive and solve design equations 
for batch, semi batch and steady 
state flow reactors 

BB/ LCD 1 1 2  

 search 
for a rate equation. 

Derive and solve design equations 
for batch, semi batch and steady 
state flow reactors 

BB/ LCD 1 1 2  

 Reactions of shifting order, 
design of batch reactor 

Derive and solve design equations 
for batch, semi batch and steady 
state flow reactors 

BB/ LCD 1 1 2  

3.  Design of Isothermal Flow 
reactors-general discussion, 

Solve appropriate rate expressions for 
series, parallel and reversible reactions. 

BB/ LCD  1 1 2  



symbols and relationship 
between CA 
and XA, 

Understand the performance 
characteristics and the advantages and 
disadvantages of major reactor types 

 space time and space velocity Solve appropriate rate expressions for 
series, parallel and reversible reactions. 
Understand the 
performance characteristics and the 
advantages and disadvantages of major 
reactor types 

BB 1 1 2  

 steady state mixed flow 
reactor 

Solve appropriate rate expressions for 
series, parallel and reversible reactions. 
Understand the 
performance characteristics and the 
advantages and disadvantages of major 
reactor types 

BB/ LCD 1 1 2  

 steady state plug flow reactor Solve appropriate rate expressions for 
series, parallel and reversible reactions. 
Understand the 
performance characteristics and the 
advantages and disadvantages of major 
reactor types 

BB/ LCD 1 1 2  

 holding time and space time for 
flow systems 

Solve appropriate rate expressions for 
series, parallel and reversible reactions. 
Understand the 
performance characteristics and the 
advantages and disadvantages of major 
reactor types 

BB 1  1  

 Size comparison of single 
reactors, 

Solve appropriate rate expressions 
for series, parallel and reversible 
reactions. Understand 
the performance characteristics and 
the advantages and disadvantages of 
major reactor 
types 

BB 1 1 2  



 multiple reactor systems Solve appropriate rate expressions 
for series, parallel and reversible 
reactions. Understand 
the performance characteristics and 
the advantages and disadvantages of 
major reactor 
types 

BB 1 1 2  

 recycle reactor Solve appropriate rate expressions 
for series, parallel and reversible 
reactions. Understand 
the performance characteristics and 
the advantages and disadvantages of 
major reactor 
types 

BB 1 1 2  

 autocatalytic reactions Solve appropriate rate expressions 
for series, parallel and reversible 
reactions. Understand 
the performance characteristics and 
the advantages and disadvantages of 
major reactor 
types 

BB 1 1 2  

4.  Reactions in parallel Analyze multiple reactions to determine 
selectivity and yield 

BB 1 1 2  

 qualitative discussion about 
product distribution, 
quantitative treatment of 
product distribution and of 
reactor size. 

Analyze multiple reactions to determine 
selectivity and yield 

BB 1 1 2  

 Irreversible first order 
reactions in series, qualitative 
discussion about product 
distribution, 

Analyze multiple reactions to determine 
selectivity and yield 

BB 1 1 2  



 quantitative treatment of 
batch or plug flow reactor, 
quantitative treatment of 
mixed flow 
reactor 

Analyze multiple reactions to determine 
selectivity and yield 

BB 1 1 2  

5.  Single reaction-heats of 
reactions from 
thermodynamics, 

Analyze multiple reactions to determine 
selectivity and yield 

BB 1 1 2  

 heat of reaction and 
temperature, 

Analyze multiple reactions to determine 
selectivity and yield 

BB 1 1 2  

 equilibrium constants from 
thermodynamics, equilibrium 
conversion from 
thermodynamics 

Analyze multiple reactions to determine 
selectivity and yield 

BB 1 1 2  

 general graphical design 
procedure, optimum 
temperature progression. 

Analyze multiple reactions to determine 
selectivity and yield 

BB 1 1 2  

 heat effects, adiabatic and 
non-adiabatic operations 

Analyze multiple reactions to determine 
selectivity and yield 

BB 1 1 2  

 Exothermic reactions in 
mixed flow reactors, multiple 
reactions 

Analyze multiple reactions to determine 
selectivity and yield 

BB 1 1 2  
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CH 303 CHEMICAL ENGINEERING THERMODYNAMICS – II (R16) 
Lectures                    :   4  periods / week Sessional Marks   :  40   
 Semester End Exam  Marks   :  60  
Semester End Exam  :    3 hrs Credits  :    4 
 
Description / Topic Learning outcomes Teaching 

mode: 
BB/ LCD/ 
OHP/Video 

No. Of 
classes 

UNIT-I 
Introduction to the Course  Introduction to Engineering Thermodynamics-Objectives and outcomes BB 1 
Thermodynamic Properties of 
fluids: Property Relations and 
Maxwell Equations 

Be able to derive property relations and maxwell equations and also be able 
to express changes in enthalpy, entropy, internal energy as functions of P, V, 
and T 

BB 3 

Residual Properties Be able to define and write the expression for the residual enthalpy, Gibbs 
energy, entropy etc.  

BB 2 

Two phase systems Relation of various properties in both the phases BB 1 
Thermodynamics diagrams Be able to show the relations among various thermodynamic properties by 

the diagrams such as PH, TS and  HS diagrams 
BB 1 

Production of power from heat: 
Steam power plant 

Understand the basic flow sheet of how the thermal energy can be converted 
to electricity by the application of thermodynamic processes 

BB 1 

Rankine cycle Understand the principle of rankine cycle and be able to calculate the 
efficiency 

BB, PPT 1 

Otto cycle Understand the steps involved in an otto cycle and be to derive the 
expression for the thermal efficiency of otto engine 

BB 1 

Diesel cycle, jet engines Understand the steps involved in an diesel cycle and be to derive the 
expression for the thermal efficiency of diesel engine and also to be able to 
learn the principle of jet engine 

BB 2 

UNIT- II 
Solution Thermodynamics:  
Fundamental property relation 

Be able to write the fundamental property relation for gibbs free energy for 
an open system 

BB 1 

Chemical Potential    Be able to derive the expression for the chemical potential and relation BB 1 



between gibbs energy and chemical potential 
Criterial for phase equilibria Able to understand that the criteria for phases to be in equilibrium when they 

have the same chemical potential in all the phases 
BB 1 

Partial properties Be able to learn write the expression for the partial property of a component 
in a mixture. And also be able to write the expressions for various 
thermodynamic partial properties and be able to derive summability relation 
and gibbs duhem equation 

BB 1 

Partial properties for a binary 
mixture 

Be able to derive the relations for calculating partial properties in a binary 
mixture and be able to solve problems 

BB 2 

Ideal gas mixture model Be able to derive expressions for variouos properties by ideal gas mixture 
model and duhem’s theorem 

BB 1 

Fugacity and fugacity coefficients Be able to define the fugacity and fucgacity coeffient for a component or a 
mixture by derving the relations for the same and also be able solve 
problems to estimate these 

BB 2 

Generalized coefficients for fugacity 
coefficients 

Be able derive correlations for fugacitties by virial as well as cubic 
equations of state  

BB 1 

Ideal solution model and excess 
properties 

Be able to derive relations for various thermodynamic properties through 
ideal solution model and also be able to define and introduce excess 
properties 

BB 1 

UNIT-III 
Solution Thermodynamics- 
applications: Liquid phase properties 
of VLE data 

Understand the definition of activity coefficient and relation of the same to 
excess gibbs’s energy   

BB 1 

Gibb’s Duhem Equation, problems 

on activity coefficients and excess 
gibb’s energy 

Be able to solve the problems on solution properties and activity coefficients BB 2 

Data reduction  Be able to derive the margule’s equations which relate the activity 

coefficients to mole fractions  
BB 1 

Thermodynamic consistency, 
models for excess gibb’s energy 

Be able to verify the thermodynamic consistency, and be able to derive the 
vanlaar equations   

BB 2 

Property changes of mixing The enthalpy, entropy etc. changes of various solutions can be formulated 
and be calculated  

BB 1 



Heat effects of mixing processes  Problems on heat effects of solutions and their compositions BB 1 
Vapor Liquid Equilibrium: 
Qualitative behavior, phase rule and 
Duhem’s theorem 

Be able to understand the concept of equilibrium and its nature, phase rule 
can be applied for non-reacting systems 

BB, PPT 1 

Simple models of VLE Be able to understand various models of VLE cases  BB, PPT 1 
VLE by Raoult’s law Be able to understand the Raoults’ law application for VLE and the 

equations developed. Be able to calculate the Bubble and Dew point 
calculations for the mixtures 

BB, PPT 2 

Problems on Bubble point and Dew 
point calculations 

Be able to calculate the Bubble P & T, Dew P and T for the given mixture 
and also the composition at Azeotrope  

BB 2 

UNIT - IV 
VLE by Modified Raoult’s Law:  
Bubble point and Dew point 
calculations 

Be able to calculate the Bubble P & T, Dew P and T for the given mixture 
and also the composition at Azeotrope by the application of modified 
raoult’s law 

BB 2 

VLE from K-value relations Be able to calculate the Bubble P & T, Dew P and T for the given mixture 
and also the composition at Azeotrope by the application of K-value 
relations 

BB 2 

Flash calculations Be able to perform flash calculations for the given mixtures BB 1 
Topics in Phase Equilibria:  
VLE from Cubic Equation of State 

Understand the application of VLE to Cubic EOS BB 1 

Equilibrium and Stability  Understand the concept of criterial for any system to be stable in equilibrium 
state 

BB, PPT 1 

Liquid/Liquid Equilibrium Be able to understand the concept of two liquids that not stable may not 
form a single liquid phase but  reach thermodynamic equilibrium shown 
diagrammatically 

BB, PPT 1 

Vapor/Liquid/Liquid Equilibrium Be able to understand the concept of vapor and two liquids that not stable 
may not form a vapor-liquid phase but  reach thermodynamic equilibrium 
shown diagrammatically 

BB, PPT 1 

Solid/Liquid Equilibrium Thermodynamic equilibrium concept of a sloid and a liquid mixture BB, PPT 1 
Solid/Vapor Equilibrium Thermodynamic equilibrium concept of a sloid and a vapor mixture BB, PPT 1 

UNIT- V 
Chemical Reaction Equilibrium: Be able to understand the concept of extent of reaction occur by defining the BB 2 



The reaction coordinate reaction coordinate and also be able to express the mole fractions of all 
species as functions of reaction coordinate  

Application of Equilibrium criteria Be able to understand the concept of minimum gibbs energy and zero 
change gibbs’s energy at equilibrium state 

BB 1 

The standard Gibbs-Energy change 
and the Equilibrium constant  

Be able to derive the relation between standard gibbs energy change and the 
equilibrium constant and be able to estimate the K value for the reactions 

BB 2 

Effect of temperature on K Be able derive an expression for the relation of K to 1/T and be able to solve 
the problems for K or T 

BB 2 

Relation of Equilibrium constants to 
composition 

Be able derive the relation between composition and K for various reactions 
abd be able solve the problems for K and mole fractions 

BB 1 

Phase Rule and Duhem’s Theorem 

for the reacting systems 
Be able to find the expressions to calculate the number of degrees of 
freedom for the reacting systems 

BB 1 
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CH 304 ORGANIC CHEMICAL TECHNOLOGY   (R16) 
 
 

Lectures                    :   4  periods / week Sessional Marks   :  40   
 Semester End Exam  Marks   :  60  
Semester End Exam  :    3 hrs Credits  :    4 
 
Description / Topic Learning outcomes Teaching mode: 

BB/ LCD/ 
OHP/Video 

No. Of 
classes 

UNIT-I Introduction about the course. Course objective 
and outcomes 

BB 1 

Sugar and starch industries: Introduction to Sugar and starch industries PPT 1 

manufacture of cane sugar Understanding the  manufacture of sugar from 
sugarcane 

BB 2 

production of starch from maize Understanding the  manufacture of starch  from 
maize 

BB 1 

Fermentation industry-  Know about the Fermentation industry BB 1 
manufacture of alcohol from molasses Understanding the production of alcohol BB 2 
manufacture of penicillin Understanding the production of Antibiotics BB 2 
Pulp and paper industry- Methods of pulping  Learn about Pulp and Paper industries BB 1 
production of sulfate and sulfite pulp Understanding the production of Sulfate and 

Sulfite pulping 
BB 3 

Production of paper  Understanding the production of Paper BB 2 
UNIT- II Introduction about the course. Course objective 

and outcomes 
  

Petroleum: Origin, occurrence and reserves, composition, 
classification,. 

Know about the history and composition of 
Petroleum 

BB & PPT 4 

characteristics, exploration and production Learn about the exploration methods PPT 2 
constituents of petroleum Know about the constituents like paraffins , 

naphthenes and aromatics 
BB 2 



petroleum products, testing and analysis of petroleum 
products,  

Know about the Petroleum  Products and their 
analysis 

BB 3 

desalting, atmospheric and vacuum distillation. Learn about the pretreatment of crude  BB 3 
UNIT-III Introduction about the course. Course objective 

and outcomes 
  

Petroleum Refining: Thermal & Catalytic cracking processes: Understanding the various Petroleum Refining 
Processes--cracking 

BB& PPT 3 

Feed stocks– Catalysts - Process variables –Product 
Recoveries for  Visbreaking- Delayed Coking – 

Know about the detailed process of  visbreaking 
and coking 

BB 3 

Feed stocks– Catalysts - Process variables –Product 
Recoveries for  Fluid Catalyticcracking  

Know about the detailed process of  FCC BB 3 

Feed stocks– Catalysts - Process variables –Product 
Recoveries for  hydrocracking 

Know about the detailed process of  Hydro 
cracking 

BB 1 

Catalytic reforming and isomerization:    

Catalytic reforming processes (for petroleum and 
petrochemical feed stocks) – 

Know about the detailed process of  Reforming BB 1 

Isomerization Processes -Feed stocks-Feed preparation – 
Yields. 

Know about the detailed process of  
Isomerization 

BB 1 

Hydro treating& Hydro processing: Feed stocks – Process 
description and Process variables 

Know about the detailed process of  
Hydrotreating and hydroprocessing 

BB 1 

Naphtha, Kerosene Hydrotreating / Hydroprocessing Know about the detailed process of  Naphtha 
and  kerosene 

BB 1 

Diesel,VGO& Resid Hydrotreating / Hydroprocessing Know about the detailed process of   Diesel and 
VGO  and Resid hydrotreating 

BB 1 

UNIT- IV    
Classifications of rubber Learn about the origin, history and classification  

of Rubbers 
BB 2 

Natural rubber Learn about the manufacture of Natural rubbers  PPT& BB 2 
Monomers of synthetic rubber Knowing  about the monomers of SBR BB 1 
manufacture of SBR Understand the  manufacture of SBR BB & PPT 1 
Synthetic fibre- classification Introduction of Fibers and to learn the BB 2 



classification of Fibers. 
manufacture of nylon 6,6 Understand the manufacturing of  Nylons PPT & BB 2 
poly ester fiber Understanding  the manufacture of polyester BB 1 
viscose rayon fiber Understanding  the manufacture of Viscose 

Rayon 
BB 1 

Oils, soaps  and detergents- Learn about the oils, soaps and detergents BB 1 

definitions, constituents of oils Know about the constituents of oils PPT 2 
extraction and expression of vegetable oils Understanding the extraction of Oils BB 2 
Refining and hydrogenation of oils Knowing the Hydrogenation of oils PPT& BB 2 
Continuous process for the production of fatty acids and 
soap 

Understanding the production of oil soaps and 
Glycerin 

BB 3 

Production of detergents Know about Production of detergents BB & PPT 2 
UNIT- V    

Plastic industry- classification of plastics. Introduction to Plastic Industry BB 2 

outlines and Manufacture of phenols Understanding the various processes for Phenols BB &PPT 2 

Manufacture of  formaldehyde Understanding the methods  to produce 
Formaldehyde 

BB 1 

Vinyl chloride and vinyl acetate Importance of Vinyl compounds PPT 2 
Manufacture of phenol-formaldehyde resin  Understanding  the production of P-F resin BB 2 
Manufacture of polyvinyl resins Understanding  the production of Poly vinyl 

resins 
BB 1 

Paints and varnishes-constituents of paints and varnishes  Know the constituents of paints and varnishes BB 1 
 manufacturing procedures of Paints  Understanding the  production of Paints PPT 2 
Varnishes   BB 1 
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CH 305  INDUSTRIAL POLLUTION CONTROL (R16) 
Lectures                    :   4  periods / week Sessional Marks   :  40   
 Semester End Exam  Marks   :  60  
Semester End Exam  :    3 hrs Credits  :    4 
 
Description / Topic Learning outcomes Teaching 

mode: 
BB/ LCD/ 
OHP/Video 

No. Of 
classes 

UNIT-I Introduction about the course. Course objective and 
outcomes 

  

Introduction: Man & Environment Learn about the relationship between Man and 
environment 

BB&PPT 1 

Types of Pollution Know about the different types of pollutions  BB&PPT 2 

Pollution control aspects. Learn about the control aspects of air and water 
pollution 

PPT& BB 2 

Industrial Pollution emissions & Indian Standards: Know about the Industrial Pollution emissions & 
Indian Standards 

BB &PPT 1 

Industrial emissions-Liquids Know about the Industrial emissions-Liquids BB  1 
Industrial emissions-Gases Know about the Industrial emissions-Gases BB 1 

Environmental Legislation Learn about the Environmental Legislation BB 1 

Water quality management in India Understanding  the need of Water quality 
management in India 

BB &PPT 1 

Air Act -1981. Understanding the Air- act 1981 BB 2 
UNIT-II Introduction about the course. Course objective and 

outcomes 
  

Water Pollution: Introduction to Water pollution BB 1 
Removal of BOD, Biological oxidation, Biological 
oxidation units 

Know about the BOD and control of BOD BB 2 

Activated sludge process, trickle filter, stabilization ponds, Know about the control of BOD by Aerobic and BB 3 



aerated lagoons, oxidation ditches and fluidized bed 
contactors. Anaerobic treatment 

Anaerobic treatments 

Removal of Chromium- Reduction-Precipitation, ion 
exchange, reverse osmosis, lime coagulation and 
adsorption. 

Know about the control of Chromium by ion 
exchange ,R.O ,Coagulation etc. 

BB 2 

Removal of Mercury: Removal of mercury from gaseous 
and liquid streams 

Know about the control of Hg from liquid and 
gaseous effluents 

BB 2 

Removal of Ammonia, Urea : Physico-chemical processes, 
biological methods, Algae-bacterial flocculation system. 

Know about the control of NH3 and Urea by 
different processes 

BB 3 

Treatment of Phenolic effluents: Steam gas stripping, 
Adsorption/ion exchange, Solvent extraction and oxidation 
methods. 

Know about the control of Phenolic effluents BB 3 

UNIT-III  Introduction about the course. Course objective and 
outcomes 

  

Air Pollution: Introduction to Air pollution PPT&BB 1 

Removal of Particulate matter— Introduction, separation of 
particulate matter from effluent gases 

 To learn about Removal of Particulate matter  BB& PPT 1 

preliminary methods of separations- cyclone separators, 
fabric filters electrostatic precipitators, 

To learn about Removal of Particulate matter by 
cyclones Bag filters, Electrostatic precipitators  

BB 3 

Wet scrubbers: spray towers, centrifugal scrubbers, packed 
beds and plate columns venturi scrubbers. 

 To learn about Removal of Particulate matter  by 
different types of scrubbers 

BB&PPT 5 

Removal of Sulfur dioxide: Harmful effects of SO2, ,  Know about sources and effects of sulfur di oxide BB 1 
control methods, process changes, desulfurization of fuels Understanding the removal of SO2 by design 

change ,Desulfurization, change of stack height and 
chemical treatment 

BB 1 

reduction of SO2 concentration, wet processes & dry 
processes. 

 Understanding the removal of  SO2  treatment by 
wet and dry processes 

BB 3 

UNIT- IV Introduction about the course. Course objective and 
outcomes 

  

Removal of Oxides of Nitrogen: Control measures  
Learn about removal of Nitrogen by chemical 
treatment using different solutions 

BB 2 



Removal of Organic vapors from Effluent-Absorption of vapors in 
suitable liquids and media  

Learn about removal of Organic vapors by suitable 
liquids and media 

BB 2 

incineration of organic vapors. Learn about removal of Organic vapors by 
incineration 

BB 2 

Solid waste management: sources, classification Know about the sources and classification of solid 
wastes 

BB 1 

public health aspects Know about the public health aspects of solid 
wastes 

BB 1 

disposal methods Learn about the disposal methods like landfills, 
incineration and composting 
 

BB &PPT 3 

potential methods of disposal. Learn about the potential methods like reuse and 
recycling of wastes 

BB 1 

UNIT- V Introduction about the course. Course objective and 
outcomes 

  

Pollution control in selected process Industries: 
Understanding the need of pollution control in 
industries 

BB 2 

General considerations Understanding the General considerations BB 1 

pollution control aspects of Fertilizer industries, Know about the pollution control aspects of 
Fertilizer industries, 

BB 2 

Pollution control in Petroleum Refineries and Petrochemical 
units, 

Understanding the Pollution control in Petroleum 
Refineries and Petrochemical units 

BB&PPT 4 

Pollution control in Pulp and Paper Industries Know about Pollution control in Pulp and Paper 
Industries 

PPT& BB 2 

   66 
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CH 306 (D) ELECTRO CHEMICAL ENGINEERING 
Lectures: 4 Periods / week                                               Sessional Marks: 40                      Semester End Exam Marks: 60                                                        
Semester End Exam: 3 hrs.  
Credits: 3 

 

Description / Topic Learning outcomes Teaching mode: 
BB/ LCD/ OHP/Video 

No. Of classes 

UNIT-I Introduction about the course BB 1 
      Review of basics of Electro - 

Chemistry Mechanism of Electrolysis 
Able to understand the application of 

electrochemistry in daily life 
BB 

 
1 

Degree of dissociation, Laws of 
Electrolysis, ionic mobility’s,  

 
Able to understand the 

factors/equations behind the cell 
development 

BB 
 

2 

Transference Numbers, Nernst 
equation,  

 
 Able to understand Transference Numbers  

in the cell development 
BB 2 

Galvanic cells, cell design. 
 

Able to understand cell development BB 1 

The electrical double layer: Its role in 
Electro-chemical process  

 
Able to estimate the cell performance 

and its factors 
BB 

 
2 

Electro-capillary curve, 
 

Able to estimate the capillary curves in 
design 

BB 
2 

Helmota layer, Gucy, Steven’s layer, 

fields at the interface. 
 

Able to understand the double layer concept BB 
2 

  Unit-II    



Measurements and Systems Analysis: 
Conductivity measurements - Conduct 
metric analysis - Titrations,  

Able to understand the conductivity 
measurement process and its analysis BB 

2 

Potential - potentiometric titrations. 
Able to understand the potentiometric 

titrations process and its analysis 
BB 

2 

Measurements of pH Able to understand pH  of solution BB 1 

polarization, Diffusion controlled 
Electro-chemical reaction, ,  

Able to understand the mass transfer 
phenomena in electrochemical systems 

BB 2 

 
The importance of convection and the 
concept of limiting current 

Able to understand the mass transfer 
phenomena in electrochemical systems 

and limiting current 

      BB 2 

Mass transfer over potential or 
concentration polarization 

Able to understand the mass transfer 
phenomena in electrochemical systems 

and polarization concept 

BB 2 

Unit-III    

Primary cells  
Able to understand the Concept of primary 

cells 
BB 1 

Lechlanche dry cell, Alkaline 
manganese cell, mercury cell 

 

Able to understand the working, 
applications and limitations of primary 

batteries 

BB/ 
VIDEO 

3 

Secondary cells   
Able to understand the Concept of 

primary cells 
BB 2 

The lead acid accumulator, and,  
Able to understand the working, 

applications over batteries 
BB/ 

VIDEO 
2 

The Davityan Water –gas cell, The 
Redox-Fuel cell 

Able to understand the working, 
applications over batteries 

BB/ 
VIDEO 

2 

Hydrogen/Oxygen Cells 
Able to understand the working, 

applications over batteries 
BB/ 

VIDEO 
1 

Ni-Cd Able to understand the working, BB 1 



applications over batteries 

Ni-Fe, sodium-sulphur, 
Able to understand the working, 

applications over batteries 
BB 

2 

Li ion cell 
Able to understand the working, 

applications over batteries 
BB 

1 

Unit-IV    
Metals, graphite, lead dioxide, iron 
oxide, semi conducting type etc. 

Able to understand the advantages, 
properties of different electrodes 

BB/ 
VIDEO 

2 

Electro deposition 
Able to understand the various finishing 

operations 
BB/ 

VIDEO 
2 

Electro refining 
Able to understand the various finishing 

operations 
BB/ 

VIDEO 
2 

 Electro forming and Electro polishing, 
Anodizing. 

Able to understand the various finishing 
operations 

BB/ 
VIDEO 

3 

Unit-V    

Manifestation of corrosion, bases of 
electrochemical corrosion, amount and 
intensity of corrosion 

Able to understand the corrosion 
dependent factors 

BB 2 

Uniform attack, Galvanic corrosion, 
crevice corrosion, Pitting corrosion, 
inter granular corrosion, Selective 
leaching and stress corrosion cracking. 

Able to understand various corrosions BB 3 

Design, coatings and inhibition 
Able to understand the prevention and 

control measures of corrosion 
BB 1 

cathodic protection, stray current 
corrosion 

Able to understand the prevention and 
control measures of corrosion 

BB 
2 

passivity phenomena and development 
of corrosion resistance alloy, anodic 
control 

Able to understand the prevention and 
control measures of corrosion 

BB 
2 



   60 
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CH 307 MASS TRANSFER OPERATIONS-II 

Description / topic Learning outcomes Teaching 
mode: 
BB/ 
LCD/Video 

No. Of 
classes 

UNIT- I    
Distillation-1:     
Principles of Vapor-Liquid Equilibrium for 
binary system,  

Understanding the vapour-liquid equilibrium for distillation. BB 1 

Relative volatility, Enthalpy concentration 
diagrams. 

Calculating the relative volatility and understanding the Enthalpy 
concentration diagram. 

BB 1 

Flash distillation, Knowing the different types of distillation and understanding the 
Flash / equilibrium distillation, developing the design equation 

BB 1 

Problems on Flash Distillation Design of the flash distillation BB 1 
differential distillation, understanding the simple / differential distillation and developing 

the design equation 
LCD 1 

Problems on Differential Distillation Computing the differential distillation designs. LCD 2 
Batch distillation with reflux. Understanding the batch distillation with reflux. BB 1 
UNIT-II    
Continuous rectification,  Understanding continuous distillation  LCD 1 
McCabe-Thiele method, Developing the operating line equations LCD 3 
Problems Computing the fractional distillation designs LCD 3 
Reboilers, Tray efficiency, Understanding the reboilers and Computing the no of stages using 

tray efficiency. 
BB 1 

Ponchon- Savarit method. Understanding the design procedure for continuous distillation by 
Ponchon- Savarit method. 

LCD 1 

Azeotropes, azeotropic distillation, extractive 
distillation 

Understanding the types of Azeotropes, and azeotropic & 
extractive distillation 

BB 1 

Steam distillation. Understanding the steam distillation principle and calculating the 
steam requirement for separation. 

LCD 1 

UNIT-III -Liquid-Liquid Extraction    



Choice of Solvent, Understanding the important characteristics of good solvent BB 1 
Ternary equilibrium, tie line, Understanding the ternary equilibrium LCD 2 
equipment - mixer-settler, Different types of equipment, working of mixer -settler BB 1 
perforated plate tower, Knowing the working of perforated plate tower LCD 1 
Rotating disk contactor, pulsed columns. Knowing the working of Rotating disc & pulsed contactor  LCD 1 
Calculations for insoluble liquids - single 
stage, 

Understanding the single stage calculations BB 2 

Problems Solving the problems for single stage LCD 2 
Multi stage cross current and counter current 
operations. 

Understanding the multi stage cross and counter current contact 
calculations 

BB 3 

Problems Solving the problems for multistage operations LCD 3 
UNIT –IV 
Adsorption:  

   

Types of adsorption - physical adsorption and 
chemisorption, 

Understanding the types of adsorption. Knowing about physical 
and chemical adsoption. 

BB 1 

nature of adsorbents, types of industrial 
adsorbents, 

Knowing the important characteristics of good adsorbent BB 1 

Types of adsorption isotherms for vapors, 
Freundlich isotherm for dilute solutions, 

Understanding types of adsorption isotherms and Freundlich 
isotherm 

LCD 1 

Calculations for single stage Developing the operating line equation for the single stage 
adsorption 

BB 1 

Problems Solving the problems related to single stage adsorption LCD 2 
Calculations for s multi stage cross current. Developing the operating line equation for the multi stage cross 

current adsorption 
BB 1 

Problems Solving the problems related to multi stage cross current 
adsorption 

LCD 2 

Calculations for multi stage counter current 
adsorption operation. 

Developing the operating line equation for the multi stage counter 
current adsorption 

BB 1 

Problems Solving the problems related to multi stage counter current 
adsorption 

LCD 2 

Ion Exchange: Principles of ion exchange,  Understanding the principle and different types of ion exchange LCD 1 



Mechanism for rate of ion exchange. Understanding the mechanism of rate of ion exchange LCD 1 
UNIT- V    
Leaching:    1 
Fields of applications, Preparation of solids, 
percolation tanks, 

Understanding the principles of leaching, methods to prepare the 
solids, understanding the types of systems. 

BB 1 

Shanks system, Understanding the working of shanks system BB 1 
filter press leaching, agitated vessels, Knowing the filter press and agitated vessel methods of leaching LCD 1 
Rotocel, Kennedy extractor, Bollman 
extractor, 

Understanding the working of Rotocel, Kennedy extractor, 
Bollman extractor, 

LCD 1 

Single stage leaching Understanding the notations, equilibrium data, developing the 
operating line equation. 

LCD 1 

Problems Solving problems of singles stage extraction LCD 2 
Multi stage cross current calculations Developing the operating line equation for multistage cross current 

systems. 
LCD 1 

Problems Solving the problems related to multi stage extraction LCD 2 
Description of multi stage counter current 
operation and calculations. 

Developing the operating line equation for multi stage counter –
current systems. 

LCD 1 

Problems Solving the problems related to multi stage counter current 
extraction 

LCD 2 

Membrane Separations: Principle,  Understanding the principles of membrane separations and 
advantages 

LCD 1 

Membrane modules,  Understanding the working of different membrane modules. LCD 1 
dialysis,  Knowing the principle and application of dialysis. LCD 1 
pervaporation. Knowing the principle and application of pervaporation. LCD 1 

Total   67 
 

 

 

Course Coordinator  Head of the Department 



CH 308 Chemical Reaction Engineering-II 

 

Unit.No 
Topic of the syllabus to be 

covered Learning outcomes 

Teaching 
mode 
BB/ 

OHP 
/LCD 

Hours required 
Total no of 

hours 
(cumulative) 

Expected 
date of 

completion 
(for each 

unit) 

Lectures Tutorial 

1.  Basics of Non -Ideal flow, 
The residence time 
distribution ( RTD ), State of 
aggregation of the flowing 
stream 

Able to apply the non-ideality 
concepts in the reacting system for 
better understanding of 
the deviations from ideality by 
applying the tanks-in-series model 
and the dispersion 
model. 

BB 2 1 3  

 earliness of mixing, Role of 
RTD, state of aggregation and 
earliness of 
mixing in determining reactor 
behaviour. 

Able to apply the non-ideality 
concepts in the reacting system for 
better understanding of 
the deviations from ideality by 
applying the tanks-in-series model 
and the dispersion 
model. 

BB 2 1 3  

 Exit age distribution of fluid, 
Experimental 
methods for finding  

Able to apply the non-ideality 
concepts in the reacting system for 
better understanding of 
the deviations from ideality by 
applying the tanks-in-series model 
and the dispersion 
model. 

BB 2 1 3  

 E –pulse, step experiments, 
Relationship between F and E 

Able to apply the non-ideality 
concepts in the reacting system for 

BB 2 1 3  



curves better understanding of 
the deviations from ideality by 
applying the tanks-in-series model 
and the dispersion 
model. 

 Analysis of Non-ideal 
reactors - basic idea. 
Compartment models - hints, 
suggestions and 
possible applications 

Able to apply the non-ideality 
concepts in the reacting system for 
better understanding of 
the deviations from ideality by 
applying the tanks-in-series model 
and the dispersion 
model. 

BB 2 1 2  

 measurement of the RTD 
(Tracer Techniques), 

Able to apply the non-ideality 
concepts in the reacting system for 
better understanding of 
the deviations from ideality by 
applying the tanks-in-series model 
and the dispersion 
model. 

BB 1 1 2  

 Dispersion number from C 
and F curves 

Able to apply the non-ideality 
concepts in the reacting system for 
better understanding of 
the deviations from ideality by 
applying the tanks-in-series model 
and the dispersion 
model. 

BB 1  1  

 Conversion using Dispersion 
and Tanks in series models 
for the first order irreversible 
reaction. 

Able to apply the non-ideality 
concepts in the reacting system for 
better understanding of 
the deviations from ideality by 
applying the tanks-in-series model 
and the dispersion 

BB 1 1 2  



model. 
2.  Introduction to design for 

heterogeneous reacting 
systems: Rate equations for 
heterogeneous 
reactions, 

Able to develop the progressive 
conversion model and shrinking core 
model for explaining 
the fluid particle reaction. 

BB 1 1 2  

 contacting patterns for two 
phase systems. Kinetics of 
fluid - fluid reactions.. 

Able to develop the progressive 
conversion model and shrinking core 
model for explaining 
the fluid particle reaction. 

BB 1 1 2  

 The rate equation for straight 
mass transfer of A 
(absorption). 

Able to develop the progressive 
conversion model and shrinking core 
model for explaining 
the fluid particle reaction. 

BB 1 1 2  

 The general rate equation and 
the rate equation for reaction 
with mass transfer 

Able to develop the progressive 
conversion model and shrinking core 
model for explaining the 
fluid particle reaction 

BB  1 1 2  

 selection of a model, PCM, 
SCM, 

Able to develop the progressive 
conversion model and shrinking core 
model for explaining the 
fluid particle reaction 

BB 1 1 2  

 comparison of models 
with real situations. Shrinking 
Core model for spherical 
particles of unchanging size 

Able to develop the progressive 
conversion model and shrinking core 
model for explaining the 
fluid particle reaction 

BB 1 1 2  

 Diffusion through gas film 
controls, Diffusion through 
ash layer controls, chemical 
reaction 
controls 

Able to develop the progressive 
conversion model and shrinking core 
model for explaining the 
fluid particle reaction 

BB 1 1 2  

 Rate of reaction for shrinking 
spherical particles 

Able to develop the progressive 
conversion model and shrinking core 

BB 1  1  



model for explaining the 
fluid particle reaction 

3.  . Adsorption, Adsorption 
isotherms, Surface area 

Able to understand the properties of 
catalyst and to estimate the surface 
area of the 
catalyst 

BB 1 1 2  

 Void volume and solid 
density, Pore volume 
Distribution. 

Able to understand the properties of 
catalyst and to estimate the surface 
area of the 
catalyst 

BB  1 1 2  

 Theories of heterogeneous 
catalysis, 

Able to understand the properties of 
catalyst and to estimate the surface 
area of the 
catalyst 

BB 1 1 2  

 Classification of catalysts, 
Catalyst preparation, 

Able to understand the properties of 
catalyst and to estimate the surface 
area of the 
catalyst 

BB 1 1 2  

 Promoters and inhibitors Able to understand the properties of 
catalyst and to estimate the surface 
area of the 
catalyst 

BB 1 1 2  

4.  Introduction. Solid Catalyzed 
reactions; Development of 
rate 
expressions from L - H - H - 
W models 

Able to understand the principles 
and mechanism involved in 
heterogeneous catalysis and 
analyze the data of heterogeneous 
catalytic reactions 

BB 2 1 3  

 reaction A + B → R + S 
under Adsorption, 
surface reaction and 
desorption controlling 
condition. 

Able to understand the principles 
and mechanism involved in 
heterogeneous catalysis and 
analyze the data of heterogeneous 
catalytic reactions 

BB 2 1 3  



 Pore diffusion resistance 
combined with surface 
kinetics (Single cylindrical 
pore, first order 
reaction) 

Able to understand the principles 
and mechanism involved in 
heterogeneous catalysis and 
analyze the data of heterogeneous 
catalytic reactions 

BB 2 1 3  

 Porous catalyst particles. Data 
analysis for heterogeneous 
catalytic reactors 

Able to understand the principles 
and mechanism involved in 
heterogeneous catalysis and 
analyze the data of heterogeneous 
catalytic reactions 

BB 2 1 3  

 isothermal packed bed (PFR) 
reactor design Experimental 
methods for finding rates 

Able to understand the principles 
and mechanism involved in 
heterogeneous catalysis and 
analyze the data of heterogeneous 
catalytic reactions 

BB 1 1 2  

5.  Deactivating catalysts, 
Mechanisms of catalyst 
deactivation, 

Able to estimate the conversion of 
reactions involving deactivating 
catalysts 

BB 1 1 2  

 the rate and performance 
equations: The rate equation 
from experiment 

Able to estimate the conversion of 
reactions involving deactivating 
catalysts 

BB 2 1 3  

 Determining the rate for batch 
solids in contact with fluid in 
batch, 

Able to estimate the conversion of 
reactions involving deactivating 
catalysts 

BB 2 1 3  

 mixed flow and plug flow 
modes for independent 
deactivation. Effect of pore 
diffusion resistance. 

Able to estimate the conversion of 
reactions involving deactivating 
catalysts 

BB 1 1 2  

 

Course Coordinator  Head of the Department 
 



CH 309(R16): PROCESS DYNAMICS AND CONTROL 
Lectures: 4 Periods / week        Sessional Marks: 40 

       Semester End Exam Marks: 60 
Semester End Exam: 3 hrs                                  Credits: 3 

Description / Topic Learning outcomes Teaching 
mode: 
BB/ LCD/ 
OHP/Video 

No. Of classes 

UNIT-I 
Basic Concepts in Process control To understand the basic principles and problems of process 

control. 
BB 1 

Laplace transforms, inversion by partial 
fractions and properties of transforms. 

To apply the Laplace transform tools.  BB 3 

Linear open loop systems: Response of first 
order systems-Transfer function of  thermometer 

To develop the transfer function model for thermometer. BB 1 

Forcing functions To understand the various forcing function used to disturb 
the system. 

PPT 1 

Response of thermometers  To derive the response of thermometer to various forcing 
functions. 

BB 2 

Tutorial To calculate the response of thermometers.  BB 3 
Liquid level system To develop the transfer function of liquid level systems. BB 2 
Mixing process, RC circuit To develop the transfer functions of mixing process and RC 

circuit. 
BB 1 

Linearization of nonlinear systems To develop the transfer functions for nonlinear systems BB 1 
Physical examples of first order systems, 
response of first order systems in series(Non 
interacting system) 

To develop the transfer function for two tank non interacting 
liquid level system. 

BB 1 

Two tank interacting system To develop the transfer function for two tank interacting 
liquid level system. 

BB 1 

Tutorial To get the responses of first order systems in series. BB 1 
UNIT-II 



Second order systems: Transfer function 
development for damped vibrator. 

To derive the transfer function for damped vibrator. BB 1 

Response of second order systems. To derive the response equations for different situations. BB 2 
Transportation lag To understand the concept of transportation lag and to 

derive the transfer function.  
BB 1 

Tutorial To estimate the responses of second order systems. BB 2 
Linear closed loop systems: Control system To understand the various components of control systems 

and the interaction among them. 
PPT 1 

Controllers and final control elements To develop the Ideal transfer functions and to analyze the 
response characteristics. 

BB 1 

Heating system To develop the block diagram of heating system.  BB 1 
Chemical reactor control system To develop the block diagram of Chemical reactor control 

system. 
BB 1 

Tutorial To calculate the responses of various controllers.  BB 2 
UNIT-III 

Closed loop transfer functions: Transfer 
functions for single loop and multiloopsystems. 

To derive the transfer functions for single loop and 
multiloopsystems. 

BB 2 

Tutorial. To determine the transfer functions for single loop and 
multiloopsystems. 

BB 1 

Transient response of simple control systems To analyze the transient response of simple control systems.  BB 2 
Tutorial To estimate the offset for various control systems. BB 1 
Stability: Routh test for stability To understand the Routh test for stability analysis and its 

limitations. 
BB 1 

Tutorial To determine the stability for various control systems. BB 2 
Root locus To understand the general rules for plotting root locus 

diagrams. 
BB 1 

Tutorial To plot the root locus diagrams for various control systems. BB 2 
UNIT-IV 

Frequency response: Introduction, substitution 
rule 

To understand the frequency response techniques and to 
apply the substitution rule. 

BB 1 

Bode diagrams To understand the general construction of Bode diagrams BB 3 



for different systems.  
Tutorial To plot the Bode diagrams for various systems.  BB 2 
Control system design by frequency response: 
Temperature control systems 

To analyze the bode diagrams of temperature control system BB 1 

Bode stability 
criteria, 

To understand the Bode stability criterion and safety 
margins.  

BB 1 

Ziegler–Nichols control settings To estimate the Z-N control setting from Bode plots. BB 1 
Tutorial To design the control systems using Z-N tuning rules BB 1 

UNIT-V 
Advanced control strategies: Cascade control To understand the cascade control strategy and it’s tuning. BB 2 
Feed forward control To understand the cascade control strategy and it’s tuning. BB 2 
Ratio control strategy To understand the ratio control strategy. BB 1 
Internal model control To design the Internal model control. BB 1 
Controller tuning and process identification: 
Tuning rules 

To understand the closed loop and open loop tuning 
methods. 

BB 2 

Process identification To understand the various process identification techniques. BB 1 
Control Valves: Valve construction, sizing To understand the valve construction and sizing  BB 1 
Characteristics To derive the various valve characteristics  BB 1 
Valve positioner To understand the working of valve positioner. BB 1 

Total 64 
 

 

Course Coordinator                                                                                 HOD     

  



CH 310 (A) PROCESS ECONOMICS AND PLANT DESIGN (R16) 
Lectures                    :   4  periods / week Sessional Marks   :  40   
 Semester End Exam  Marks   :  60  
Semester End Exam  :    3 hrs Credits  :    4 
 
Description / Topic Learning outcomes Teaching 

mode: 
BB/ LCD/ 
OHP/Video 

No. Of 
classes 

UNIT-I 
Introduction to the Course  Introduction to Process Economics and Plant Design - Objectives and 

outcomes 
BB 1 

Introduction to plant design: Chemical 
Engineering plant design, process design 
development 

Understand the step by step procedure for the design of a chemical 
process 

BB 2 

Optimum design Be able to understand the cost effective and high yield design    BB 1 
Practical considerations in design Be able to understand the points to be considered which designing a 

chemical process   
BB, PPT 1 

Design approach and Process Design 
Development: Design-Project 
procedure.  

Understand the process of approach of design process , step by step 
procedure of typical process 

BB, PPT 2 

Process Design Development: Design 
information from literature 

Understand the process of literature survey required for the design  BB, PPT 1 

Flow diagrams, Preliminary Design Understand the flow sheeting of the process and be able to do the primary 
design  

BB, PPT 2 

Comparison of different processes and 
Equipment design specifications 

Be able to identify the difference among various equipment and processes BB, PPT 2 

UNIT- II 
General design considerations: Health 
and safety hazards: Source of exposure, 
Exposure evaluation 

Be able to understand the minimum considerations to be made while 
designing a plant, what could be sources of exposure and how to evaluate 
the concentrations of the same and propose control measures 

BB, PPT 3 

Exposure –Hazard control, Fire and Be able to identify the hazards, and make safety regulations BB, PPT 2 



Explosion Hazards and Personal 
safety 
Loss prevention-HAZOPS Study, 
Fault-Tree Analysis, Failure mode and 
Effect Analysis 

Be able to conduct the HAZOP study to identify the hazards and tyr to 
prevent the same by analysis 

BB, PPT 2 

Safety Indices, Safety Audits Be able to follow the safety cautions and conduct the safety audits BB, PPT 1 
Plant location, Plant layout, Plant 
operation and control 

Be able to identify the location of the plant, and draw the layout and 
control the plant operations 

BB 2 

Utilities, Structural design, Storage 
and Material handling 

Able to identify the utilities, and draw the structural design for plant 
creation, and consider the storage and handling procedure  

BB, PPT 2 

UNIT-III 
Cost Estimation: Factors affecting 
investment and Production cost 

Able to define the estimation of capital cost and product costs. And also 
be able to know the factors effecting the capital and product costs 

BB, PPT 2 

Capital Investment and Estimation of 
capital investment 

Be able to estimate the capital invest by various methods BB, PPT 2 

Cost Indices, Cost Factors in Capital 
Investment and Estimation of total 
product cost 

Understand the cost index and the factors to be considered in estimating 
and the capital investment and the production cost 

BB, PPT 2 

Types of interest, Nominal& effective 
interest rates and Continuous interest 

Understand the definition of interest and rate of interest and be able to 
differentiate nominal, effective  and continuous interest rates 

BB, PPT 2 

Problems Problems on estimation investment, product cost and also the problems 
involving interest rates 

BB PPT 3 

UNIT - IV 
Depreciation: Types of Depreciation Be able to define depreciation, and classify depreciation BB 1 
Service Life, Salvage Value, Present 
Value 

Be able to define and estimate the service life, salvage value and present 
value of the product 

BB, PPT 3 

Methods for determining Depreciation Be able to estimate the depreciation by various methods BB, PPT 2 
Profitability: Profitability analysis Be able to define profitability and understand the analysis of profitability  BB, PPT 1 
Comparison of alternative investments 
and replacements 

Understand the Comparison of alternative investments and replacements BB, PPT 2 

Accounting for inflation and 
technological advancement 

Be able to know and understand the accounting methods to estimate the 
inflation and technical advancements 

BB, PPT 2 



UNIT- V 
Materials and fabrication selection: Understand the selection of materials for the construction BB, PPT 1 
Selection of materials Understand the selection of suitable and effective materials  BB, PPT 2 
Economics in Selection of Materials Understand the costs involved and selection of materials  of durable and 

cost effective for the fabrication 
BB, PPT 2 

Fabrication of Equipment Understand the process of fabrication according to design specifications BB, PPT 1 
Transport & Storage of solids Understand the principle and process of transportation of solids BB, PPT 1 
Transport & Storage of liquids Understand the principle and process of transportation of liquids BB, PPT 1 
Transport & Storage of gases Understand the principle and process of transportation of gases BB,PPT 1 
   55 
 
 
 

Course Coordinator  HOD 

 

  



CH 311  INDUSTRIAL HAZARDS AND SAFETY ANALYSIS (R16) 
Lectures                    :   4  periods / week Sessional Marks   :  40   
 Semester End Exam  Marks   :  60  
Semester End Exam  :    3 hrs Credits  :    4 
Description / Topic Learning outcomes Teaching mode: 

BB/ LCD/ OHP/Video 
No.Of Classes 

UNIT-I Introduction about the course. Course objective and outcomes BB 1 
Introduction:Definition of safety Know  about the importance  of Safety in Industries BB &PPT 2 

Basis for safety Know about the Basis of safety BB 2 

Chemical hazards and worker safety Learn about the safety of workers during manufacturing, 
purchase and usage 

PPT& BB 5 

Safety aspects of site selection Understand about Safety aspects of site selection BB &PPT 3 
Safety aspects of layout and unit plot 
planning 

Understand about Safety aspects of  layout and unit plot 
planning 

BB & PPT 3 

Hazards of commercial chemical 
reactions  

Know about Hazards of commercial chemical reactions BB 2 

Hazards of commercial chemical 
operations. 

Know about Hazards of commercial chemical operations. BB &PPT 3 

UNIT- II Introduction about the course. Course objective and outcomes   
Safety: Process design: Introduction, the 
technique of safe process design 

Learn about Process design BB 2 

reactor, separation, materials handling, and 
storage 

Know about process design based on reactor, separation, 
materials handling, and storage 

BB 4 

safe control of process variables. 
Instrumentation for safe operations- 

Understanding of Instrumentation for safe operation BB &PPT 1 

self- acting temperature and pressure 
regulators, pneumatic controllers, 
potentiometric controllers 

Know about Instrumentation for safe operation-- self- acting 
temperature and pressure regulators, pneumatic controllers, 
potentiometric controllers 

PPT & BB 4 

float switches, alarms, annunciators,and 
interlocks 

float switches, Annunciators, Alarms etc BB &PPT 3 

Safety education Know about Safety education BB 2 
Safety  training Learn about safety training BB  2 



UNIT-III Introduction about the course. Course objective and outcomes   
     
Effect of toxic agents Know about Effect of toxic agents on Eyes, Skin, Respiratory 

and Digestive systems 
PPT&BB 4 

Flammable materials- Fire Triangle, 
Distinction between Fires and 
Explosions 

Know about Flammable materials, Flammable limits fire 
triangle  

BB 3 

Flammability Characteristics of 
Liquids and Vapors, 

 Know about Flammability Characteristics of Liquids and 
Vapors, 

BB 2 

Concepts to Prevent Fires and 
Explosions 

 Learn about Concepts to Prevent Fires and Explosions BB 2 

Explosion-Proof Equipment and 
Instruments, Ventilation, Sprinkler 
Systems. 

Know about   Explosion-Proof Equipment and Instruments, 
Ventilation, Sprinkler Systems. 

BB &PPT  3 

Work permit systems: Hazardous 
operation permits, hazardous work 
area permits, special hazard permit 
and equipment operating permits. 

Understanding the   importance of work permits—hazardous 
work permits, Hazardous area permits etc. 

BB 3 

UNIT- IV Introduction about the course. Course objective and outcomes   
Personnel protective equipment Know about the Personnel protective equipment to eyes, skin, 

ears, Head etc. 
BB&PPT 4 

Fire extinguishing agents and their 
applications 

Know about Fire extinguishing agents and their applications-  BB&PPT 3 



classification of fires, extinguishing 
agents and methods of application, 
mechanism of extinguishment 

Know about classifications and method of applications- 
Water,CO2 and Dry powder 

BB&PPT 4 

Measuring safety effectiveness criteria 
for effective measures. 

Learn how to Practice  safety effectiveness BB 3 

UNIT- V Introduction about the course. Course objective and outcomes   
Risk Assessment -Hazard 
identification techniques with 
examples such as QRA, FMEA,  

Know about  Risk assessment BB 2 

Fault Tree Analysis, Event Tree 
Analysis. 

Understand the  FTA and ETA BB 2 

Hazard and operability (HAZOP) 
study: Introduction, basic concepts 

Learn about HAZOP in chemical industries BB 2 

conducting a HAZOP study. Learn about HAZOP in chemical industries BB 2 
    
 
 
 
Course Coordinator  HOD 
 
  



CH 312 ( C) :Petroleum Refinery Engineering 

 

Unit.No Topic of the syllabus to be covered Learning outcomes 

Teaching 
mode 
BB/ 

OHP 
/LCD 

Hours required 
Total no of 

hours 
(cumulative) 

Expected 
date of 

completion 
(for each 

unit) 

Lectures Tutorial 

1.  Origin, formation and composition 
of petroleum 

Able to the overall scenario of 
quality of crude oil. 

BB 2 1 3  

 Petro Glimpses and petroleum 
industry in India 

Able to the overall scenario of 
quality of crude oil. 

BB 2 1 3  

 Dehydration 
and desalting of crudes 

Able to the overall scenario of 
quality of crude oil. 

BB 2 1 3  

 Crude oil classification-
Composition 

Able to the overall scenario of 
quality of crude oil. 

BB 2 1 3  

 properties-Composition of 
petroleum crude suitable for 
asphalt/coke manufacture 

Able to the overall scenario of 
quality of crude oil. 

BB 2 1 2  

 Evaluation of crude oils. Able to the overall scenario of 
quality of crude oil. 

BB 1 1 2  

2.  LPG- Able to calculatedifferent 
Petroleum Products and their 
specifications 

BB 1  1  

 Gasoline Able to calculatedifferent 
Petroleum Products and their 
specifications 

BB 1 1 2  

 Diesel fuels Able to calculatedifferent 
Petroleum Products and their 
specifications 

BB 1 1 2  

 Jet and turbine Able to calculatedifferent BB 1 1 2  



Fuels Petroleum Products and their 
specifications 

 Blending of gasoline Able to calculatedifferent 
Petroleum Products and their 
specifications 

BB 1 1 2  

 Lube oils-Heating oils Able to calculatedifferent 
Petroleum Products and their 
specifications 

BB  1 1 2  

 Residual fuel oils Able to calculatedifferent 
Petroleum Products and their 
specifications 

BB 1 1 2  

 wax and asphalt Able to calculatedifferent 
Petroleum Products and their 
specifications 

BB 1 1 2  

 Petroleum coke Able to calculatedifferent 
Petroleum Products and their 
specifications 

BB 1 1 2  

 All Product 
Specifications - Product blending 

Able to calculatedifferent 
Petroleum Products and their 
specifications 

BB 1  1  

3.  Atmospheric and Vacuum 
distillation units 

Able to know the different 
processes involving for up 
gradation of petroleum 
fractions 

BB 1 1 2  

 Auxiliary equipment such as 
pipe still heaters 

Able to know the different 
processes involving for up 
gradation of petroleum 
fractions 

BB  1 1 2  

 heat exchanger trains Able to know the different 
processes involving for up 
gradation of petroleum 
fractions 

BB 1 1 2  



 Catalytic reforming Able to know the different 
processes involving for up 
gradation of petroleum 
fractions 

BB 1 1 2  

 isomerization Able to know the different 
processes involving for up 
gradation of petroleum 
fractions 

BB 1 1 2  

4.  Thermal & Catalytic cracking 
processes 

Able to do Thermal & Catalytic 
cracking processes 

BB 2 1 3  

 Visbreaking Able to do Thermal & Catalytic 
cracking processes 

BB 2 1 3  

 Delayed Coking Able to do Thermal & Catalytic 
cracking processes 

BB 2 1 3  

 Fluid Catalytic 
cracking 

Able to do Thermal & Catalytic 
cracking processes 

BB 2 1 3  

 Hydrocracking - Feed stocks Able to do Thermal & Catalytic 
cracking processes 

BB 1 1 2  

 Hydrotreating&Hydroprocessing Able to do Thermal & Catalytic 
cracking processes 

BB 1 1 2  

 Kerosene, Diesel Able to do Thermal & Catalytic 
cracking processes 

BB 2 1 3  

5.  Octane number, Cetane number Able to do quality estimation, 
adopt different storage methods 
and transportation methods 

BB 2 1 3  

 Diesel index Able to do quality estimation, 
adopt different storage methods 
and transportation methods 

BB 1 1 2  

 tanks, bullets, special types of 
spheres 

Able to do quality estimation, 
adopt different storage methods 
and transportation methods 

BB 1 1 2  

 Transportation of petroleum Able to do quality estimation, BB 1 1 2  



products: road, rail, sea and 
pipeline 

adopt different storage methods 
and transportation methods 

 Importance of pipeline 
transportation 

Able to do quality estimation, 
adopt different storage methods 
and transportation methods 

BB 1 1 2  

 

 

Course Coordinator  Head of the Department 
 

  



CH312(D) (R16) – FLUIDIZATION ENGINEERING – LECTURE PLAN 

S.No. Topic Learning outcomes Blooms 
Taxonomy 

No. of 
Periods 

Teaching 
methodology  

      
 UNIT 1:  Introduction Introduction to course objectives and 

outcomes  
Understand  1 BB 

1  Phenomena of fluidization Understand the concept of fluidization and 
phenomenon of fluidization  

Understand  2 BB 

2  Liquid like behavior of fluidized beds Students able to understand the liquid like 
behavior of solids through an video lecture 

Understand  2 BB & video 
lecture 

3  Advantages and disadvantages of fluidized 
beds 

What are the advantages and disadvantages of 
fluidization  

Understand  1 BB  

4  Different types of fluidized beds Should learn about the types of fluidized beds 
like continuous beds /batch /semi continuous 

Understand  1 BB 

5  Application of fluidization techniques in 
process industries. 

Understand the importance of  applications of 
fluidization in process industries 

Understand  1 BB 

6  Fixed beds:  
Derivation of fixed bed pressure drop 
equations from fundamental characteristics 

Able to learn about fixed beds and also learn 
how to calculate pressure drop in an fixed bed 
by fundamental characteristics 

Understand 1 BB 

7  Kozeny Carman equation and Ergun’s 

equation 
Derivation of pressure gradient for entire 
range of flow through Ergun’s equation. 

Understand 2 BB 

8  Effect of particle size, sphericity, vesicularity, 
wall effect, surface roughness and voidage on 
fixed bed pressure drop. 

How the particle size, sphericity, vesicularity, 
wall effect, surface roughness and voidage 
effect on fixed bed pressure drop. 

Understand 2 BB & video 
lecture 

 UNIT II :       
9  Minimum fluidization:  

Derivation for minimum fluidization mass 
How to Derive an equation for minimum 
fluidization mass velocity 

Understand  2 BB & video 
lecture 



velocity 
10  Pressure drop equation for minimum 

fluidization.  
 

How to derive a Pressure drop equation for 
minimum fluidization.  
 

Understand  2 BB & video 
lecture 

11  Fluidization:  
Types of fluidization, batch, continuous and 
semi fluidizations 

Learn about the Types of fluidization, batch, 
continuous and semi fluidizations 

Understand  2 BB 

12  pressure drop flow diagrams, slugging, 
channeling, effect of L/D 

Understand the pressure drop flow diagrams 
and concept of slugging, channeling and 
effect of effect of L/D 

Understand  2 BB 

 UNIT III :       
13  fluid distributors Learn about different types of fluid 

distributors 
Understand  2 BB & video 

lecture 
14  power consumption and pumping 

requirements 
Understand the concept of power 
consumption and pumping requirements in 
fluidized bed  

Understand  2 BB & video 
lecture 

15  Bubble phenomena:  
Single rising bubble 

Bubble phenomena:  
Learn about the behavior of a Single rising 
bubble in a column 

Understand  1 BB 

16  two dimensional Davidson model Understand the concept of single rising bubble 
by two dimensional Davidson model 

Understand  2 BB & video 
lecture 

17  maximum stable bubble size,  Learn about the conditions to maintain 
maximum stable bubble size,  

Understand  2 BB & video 
lecture 

18  criteria for the stability of the bubble, rise 
velocity of a gas bubble 

Understand about the criteria for the stability 
of the bubble and also about the rise velocity 
of a gas bubble 

Understand  2 BB 

 UNIT IV :    



19  Bubbling bed model for the bubble phase. Learn about the concept of Bubbling bed 
model for the bubble phase 

Understand  2 BB 

20  Terminal Velocity:  
Derivation for terminal velocity. 

Terminal Velocity: what is terminal velocity 
and Derivation for  calculating the terminal 
velocity. 

Understand  2 BB 

21  Entrainment and Elutriation: 
 Transport disengaging height (TDH),. 

Concept of Entrainment and Elutriation:and 
what is  
 Transport disengaging height (TDH) 

Understand  2 BB 

22  entrainment at or above TDH Significance of TDH and also learn about 
what happens when entrainment is at or above 
TDH 

Understand  2 BB & PPT 

23  single size of solids and entrainment below 
TDH 

Understand the concept of single size of solids 
and entrainment below TDH 

Understand  2 BB & PPT 

24  elutriation rate equation, elutriation of fines, Derivation of elutriation rate equation, and 
understand the concept of elutriation of fines, 

Understand  2 BB & PPT 

25  entrainment for an infinite Free Board and 
small Free Board. 

Conditions of entrainment for an infinite Free 
Board and small Free Board. 

Understand  2 BB & PPT 

 UNIT V :    

26  Flow of High Bulk Density and Low Bulk 
Density Mixtures:  
Pressure drop in stick-slip flow, pressure drop 
in aerated flow 

Understand the Pressure drop in stick-slip 
flow and also understand the pressure drop in 
aerated flow 

Understand  2 BB & video 
lecture 

27  downward discharge from a vertical pipe and 
flow in a horizontal pipe 

Learn about the downward discharge from a 
vertical pipe and flow in a horizontal pipe 

Understand  2  

28  Saltation velocity (horizontal flow), choking 
velocity (vertical flow),  

Able to understand the concept of Saltation 
velocity (horizontal flow), choking velocity 
(vertical flow),  

Understand  2 BB & video 
lecture 



29  Pressure drop in beds, cyclones in fluidized 
bed reactors. 

Understand the concept of Pressure drop in 
beds, cyclones in fluidized bed reactors. 

Understand  2 BB & video 
lecture 

30  Spouted bed:  
Pressure drop flow diagram,  

What is Spouted bed and explain the concept 
using Pressure drop flow diagram,  

Understand 2  

31  minimum spouting correlation, spouting 
requirements 

What is  minimum spouting correlation, and 
explain about the conditions for spouting 
requirements 

 3  

32  Revision     
   TOTAL  59  
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CH 208 – Process Heat Transfer 
Lesson Plan 

 
S.No Title of the content CO-PO 

mapping 
No of 

hours to 
be taught 

Blooms 
taxonomy 

level 

Method of 
teaching Black 

board/projector 
/any other 

means 
UNIT -1 

1.  Introduction to 
Process Heat 
Transfer-Objectives 
and outcomes 

CO1: PO1, 
PO2, PO4 

1 Understand Black Board & 
LCD 

2.  Modes of heat 
transfer 

CO1: PO1, 
PO2, PO4, 
PO12 

1 Understand Black Board & 
LCD 

3.  basic laws of heat 
transfer 

CO1: PO1, 
PO2, PO4 

1 Understand Black Board & 
LCD 

4.  Thermal 
conductivity. 
Steady state one 
dimensional heat 
conduction through 
plane 

CO1: PO1, 
PO2, PO4, 
PO12 

2 Understand, 
Analyze 

Black Board & 
LCD 

5.  Steady state one 
dimensional heat 
conduction through 
cylindrical wall 

CO1: PO1, 
PO2, PO4 

2 Understand, 
Analyze 

Black Board & 
LCD 

6.  Steady state one 
dimensional heat 

CO1: PO1, 
PO2, PO4,  

1 Understand, 
Analyze 

Black Board & 
LCD 



conduction through 
spherical wall 

7.  Critical insulation 
thickness 

CO1: PO1, 
PO2, PO4 

1 Analyze Black Board & 
LCD 

8.  composite 
resistance in series 

CO1: PO1, 
PO2, PO4 

2 Analyze Black Board & 
LCD 

UNIT-II 
9.  Unsteady stateheat 

conduction: through 
infinite slab 

CO2: PO1, 
PO2, PO4 

2 Understand Black Board & 
LCD 

10.  Unsteady state heat 
conduction: through 
infinite long solid 
cylinder 

CO2: PO1, 
PO2, PO4 

1 Analyze, 
Understand 

Black Board & 
LCD 

11.  Unsteady state heat 
conduction: through 
sphere 

CO2: PO1, 
PO2, PO4 

1 Analyze, 
Understand 

Black Board & 
LCD 

12.  Heat flow with 
variable surface 
temperature 

CO2: PO1, 
PO2, PO4 

1 Understand Black Board & 
LCD 

13.  Heat flow in semi-
infinite solids 

CO2: PO1, 
PO2, PO4 

1 Understand Black Board & 
LCD 

14.  Convection: Heat 
exchange 
equipment, energy 
balances 

CO2: PO1, 
PO2, PO4 

2 Understand Black Board & 
LCD 

15.  heat flux and heat 
transfer 
coefficients 

CO2: PO1, 
PO2, PO4 

2 Understand Black Board & 
LCD 

16.  LMTD, relation 
between individual 
and overall heat 

CO2: PO1, 
PO2, PO4 

2 Understand Black Board & 
LCD 



transfer coefficients 
17.  thermal boundary 

layer, dimensionless 
numbers in heat 
transfer and their 
significance 

CO2: PO1, 
PO2, PO4 

2 Understand Black Board & 
LCD 

UNIT-III 
18.  Forced Convection: 

Heat transfer by 
forced convection 
inside tubes and 
ducts in laminar, 
transition & 
turbulent flow 

CO3: PO1, 
PO2, PO4 

2 Understand Black Board & 
LCD 

19.  Analogy between 
heat and momentum 
transfer, Reynold’s, 
Prandtl and Colburn 
analogies 

CO3: PO1, 
PO2, PO4 

2 Understand, 
Analyze 

Black Board & 
LCD 

20.  Heat transfer to 
liquid metals 

CO3: PO1, 
PO2, PO4 

1 Understand Black Board & 
LCD 

21.  Forced convection 
over exterior 
surfaces 

CO3: PO1, 
PO2, PO4 

1 Understand, 
Analyze 

Black Board & 
LCD 

22.  Heat transfer for 
tubes in cross flow. 

CO3: PO1, 
PO2, PO4, 
PO12 

2 Understand, 
Analyze 

Black Board & 
LCD 

23.  Natural 
convection:Grashoff 
number, natural 
convection from 
vertical 

CO3: PO1, 
PO2, PO4 

2 Understand Black Board & 
LCD 



and horizontal 
surfaces. 

UNIT-IV 
24.  Heat transfer to 

fluids with phase 
change: Heat 
transfer from 
condensing vapours 

CO4: PO1, 
PO2, PO4 

1 Understand Black Board & 
LCD 

25.  Film wise 
and drop wise 
condensation 

CO4: PO1, 
PO2, PO4 

1 Understand Black Board & 
LCD 

26.  Derivation and 
practical use of 
Nusselt equation, 
condensation of 
superheated 
vapours, 

CO4: PO1, 
PO2, PO4 

1 Understand Black Board & 
LCD 

27.  Effect of non-
condensable gases 
on rate of 
condensation 

CO4: PO1, 
PO2, PO4 

1 Understand Black Board & 
LCD 

28.  Heat transfer 
to boiling liquids 

CO4: PO1, 
PO2, PO4 

1 Understand Black Board & 
LCD 

29.  Boiling of saturated 
liquid, maximum 
flux and critical 
temperature drop 

CO4: PO1, 
PO2, PO4, 
PO12 

2 Understand Black Board & 
LCD 

30.  minimum flux and 
film boiling, sub-
cooled boiling 

CO4: PO1, 
PO2, PO4, 
PO12 

1 Understand Black Board & 
LCD 

31.  Radiation: Thermal 
radiation, emission 

CO4: PO1, 
PO2, PO4, 

1 Understand Black Board & 
LCD 



of radiation PO12 
32.  absorption of 

radiation by opaque 
solids, 
radiation between 
surfaces 

CO4: PO1, 
PO2, PO4, 
PO12 

1 Understand Black Board & 
LCD 

33.  radiation to 
semitransparent 
materials 

CO4: PO1, 
PO2, PO4, 
PO12 

1 Understand Black Board & 
LCD 

34.  combined heat 
transfer by 
conduction, 
convection and 
radiation 

CO4: PO1, 
PO2, PO4, 
PO12 

2 Understand Black Board & 
LCD 

UNIT-IV 
35.  Heat-Exchange 

Equipment: Shell & 
tube heat 
exchangers 

CO5: PO1, 
PO2, PO4, 
PO12 

2 Understand, 
Analyze 

Black Board & 
LCD 

36.  plate – type 
exchangers, 
extended 
surface equipment, 
scraped - surface 
exchangers 

CO5: PO1, 
PO2, PO4, 
PO12 

2 Understand, 
Analyze 

Black Board & 
LCD 

37.  condensers and 
vaporizers 

CO5: PO1, 
PO2, PO4, 
PO12 

1 Understand, 
Analyze 

Black Board & 
LCD 

38.  heat transfer in 
agitated vessels and 
packed beds 

CO5: PO1, 
PO2, PO4, 
PO12 

2 Understand, 
Analyze 

Black Board & 
LCD 

39.  Evaporation: Types CO5: PO1, 2 Understand, Black Board & 



of evaporators. 
Performance of 
evaporators; 
capacity and 
economy of 
evaporators 

PO2, PO4, 
PO12 

Analyze LCD 

40.  boiling point 
elevation and 
Duhring’s rule 

CO5: PO1, 
PO2, PO4, 
PO12 

1 Understand,  Black Board & 
LCD 

41.  material and energy 
balances in 
single effect 
evaporator 

CO5: PO1, 
PO2, PO4, 
PO12 

1 Understand, 
APPLY 

Black Board & 
LCD 

42.  Multi effect 
evaporators; 
methods of feeding, 
capacity and 
economy 

CO5: PO1, 
PO2, PO4, 
PO12 

2 Understand, 
Analyze 

Black Board & 
LCD 

 

 

  



CH 401(R16): TRANSPORT PHENOMENA 
Lectures: 4 Periods / week        Sessional Marks: 40 

       Semester End Exam Marks: 60 
Semester End Exam: 3 hrs                                  Credits: 3 

Description / Topic Learning outcomes Teaching 
mode: 
BB/ LCD/ 
OHP/Video 

No. Of classes 

UNIT-I 
Momentum Transport: Introduction to 
momentum transport 

To understand the basic mechanism of momentum transport 
and the concept of Newton’s law of viscosity. 

BB 1 

Non-Newtonian fluids To understand the various empirical relations between 
momentum flux and shear rate. 

PPT 1 

Pressure and temperature dependence of 
viscosity of liquids and gases. 

To demonstrate the effect of temperature and pressure on 
viscosity of liquids and gases and to estimate the viscosity 
of substances. 

BB 2 

Velocity distributions in laminar flow, shell 
momentum balances and boundary conditions 

To understand the stepwise procedure to get velocity 
profiles by applying the boundary conditions. 

PPT 1 

Flow of falling film To develop the shell momentum balance and to obtain the 
velocity distributions. 

BB 2 

Flow through circular tubes and annulus To derive the velocity distributions for flow through circular 
tube and flow through annulus between two coaxial 
cylinders.  

BB 4 

Flow of two adjacent immiscible 
fluids 

To determine the velocity distributions for flow of two 
immiscible fluids. 

BB 2 

Tutorial To develop the velocity distributions for various flow 
systems. 

BB 2 

UNIT-II 
Equations of continuity To understand the meaning of partial, total and substantial 

time derivatives & to derive the equation of continuity for 
flow system.   

BB 1 



Equations of motion. To derive the Navier Strokes equation and Euler equations.  BB 2 
Application of Navier strokes equation and 
Euler 
equation for laminar, steady flow problems: 
tangential annular flow of a Newtonian fluid, 
Shape of the surface of a rotating liquid. 

To formulate steady state laminar flow problems and to 
solve them.  

BB 3 

Tutorial To setup and solve steady state laminar flow problems. BB 2 
Turbulent Flow: Velocity distribution in 
turbulent flow 

To understand the velocity distributions in turbulent flow. PPT 1 

Time smoothing of equations of change  To derive the time smoothed equations of continuity and 
motion 

BB 2 

Logarithmic distribution law for velocity 
distribution for tube flow (far from wall and 
near wall) 

To develop the velocity distributions for tube flow far from 
wall. 

BB 1 

Velocity distributions in tube flow near wall To develop the velocity distributions for tube flow near 
wall. 

BB 1 

Tutorial To find velocity distributions in turbulent flow BB 1 
    

UNIT-III 
Friction factors for flow in tube and around 
submerged objects. 

To derive the expressions for the friction factor for different 
flow situations. 

BB 1 

Friction factor correlations. To understand the various correlations used to predict the 
friction factors. 

BB 1 

Pressure drop calculations To estimate the pressure drop in flow through tubes. BB 1 
Pressure drop for packed columns To estimate the pressure drop for packed columns. BB 1 
Macroscopic mass, momentum and mechanical 
energy balances 

To develop the macroscopic mass, 
momentum and mechanical energy balances for flow 
systems. 

BB 2 

Pressure rise and friction loss in a sudden 
expansion. 

To estimate the pressure rise and friction losses due to 
sudden expansion.  

BB 1 

Tutorial To calculate the power requirement to pump the fluids.  BB 1 
Energy Transport: Steady state conduction, To understand the basic mechanisms of heat conduction and PPT 1 



thermal conductivity, mechanism of energy 
transport, Fourier’s law 

to derive the Fourier’s law.  

Effect of temperature and pressure on thermal 
conductivity 

To demonstrate the effect of temperature and pressure on 
thermal conductivity of liquids and gases. and to estimate 
the thermal conductivity of substances. 

PPT/BB 2 

Tutorial To estimate the thermal conductivities of substances. BB 1 
UNIT-IV 

Temperature distribution in solids and in 
laminar flow, shell energy balances, boundary 
conditions 

To understand the stepwise procedure to obtain temperature 
profiles by applying boundary conditions. 

BB 1 

Heat conduction with electrical heat source To develop the expressions for heat flux and temperature 
distributions for heat conduction with electric heat source. 

BB 2 

Nuclear heat source. To develop the expressions for heat flux and temperature 
distributions for heat conduction with Nuclear heat source. 

BB 1 

Viscous heat source To develop the expressions for heat flux and temperature 
distributions for heat conduction with Viscous heat source 

BB 1 

Heat conduction through composite wall. To estimate the overall heat transfer coefficient and heat 
flux through the composite wall in Cartesian and cylindrical 
coordinates.  

BB 2 

Forced convection and free 
convections 

To understand the differences between forced & free 
convection heat transfer and to estimate the temperature and 
velocity profiles.  

BB 2 

Heat transfer coefficients–forced convection in 
tubes & around submerged 
objects 

To understand the various correlations to predict heat 
transfer coefficients and their range of applicability. 

BB 1 

Free convection on a vertical plate and 
horizontal pipe. 

To understand the various correlations to predict heat 
transfer coefficients and their range of applicability in free 
convection. 

BB 1 

Tutorial To find out the temperature profiles and to calculate the rate 
of heat transfer in various systems. 

 4 

UNIT-V 
Mass Transport: Diffusivity and mechanism of To understand the basic mechanisms of mass transport. BB 1 



mass transport 
Definition of concentration, 
velocities and mass fluxes 

To understand the various measures of concentrations, 
definitions of velocities and mass fluxes.   

BB 1 

Fick’s law of diffusion To demonstrate the Fick’s law of diffusion. BB 1 
Temperature and pressure dependence of mass 
diffusivity 

To understand the effect of temperature and pressure on 
mass diffusivity. 

BB 1 

Shell mass balances, boundary conditions and 
applications 

To understand the stepwise procedure to obtain 
concentration profiles by applying the boundary conditions. 

BB 1 

Diffusion through a stagnant gas 
film 

To determine the concentration profiles and molar fluxes for 
Diffusion through a stagnant gas film 

BB 2 

Diffusion with heterogeneous and homogeneous 
chemical reactions 

To determine the concentration profiles and molar fluxes for 
Diffusion with heterogeneous and homogeneous chemical 
reactions 

BB 3 

Diffusion into falling liquid film To determine the concentration profiles and molar fluxes for 
Diffusion into falling liquid film. 

BB 1 

Equation of continuity for binary mixtures To derive the equation of continuity for multi component 
mixtures 

BB 1 

Tutorial To estimate diffusivity, concentrations and molar fluxes in 
various systems 

BB 2 

Total 70 
 

 

Course Coordinator                                                                                 HOD     

  



CH 404 (A) ENERGY ENGINEERING (R16) 
Lectures                    :   4  periods / week Sessional Marks   :  40   
 Semester End Exam  Marks   :  60  
Semester End Exam  :    3 hrs Credits  :    4 
 
Description / Topic Learning outcomes Teaching 

mode: 
BB/ LCD/ 
OHP/Video 

No. Of 
classes 

UNIT-I 
Introduction to the Course  Introduction to Energy Engineering - Objectives and outcomes BB 1 
Conventional energy resources, the present 
scenario, scope for future development 

Understand the classification of conventional energy resources, 
availability, consumption of global as well as Indian scenario 

BB 2 

Coal: Origin, occurrence and reserves, 
classification 

Be able to understand the origin, occurrence and classification of coal   BB 2 

Estimation and ranking of Coal Be able to understand the estimate coal composition by proximate and 
ultimate analyses and also be able to rank the coal into lignite, 
bituminous and anthracite  

BB 2 

Coal carbonization Understand the process of conversion of coal into coke by LTC and 
HTC through beehive oven, by-product oven and also be able to 
differentiate LTC from HTC 

BB 2 

Coal gasification Understand the process of conversion of coal into gaseous fuels by 
lurgi and high temperature winkler’s gassifiers  

BB, videos 2 

Liquefaction of coal Understand the direct conversion of coal into liquid fuels  BB, PPT 1 
UNIT- II 

Petroleum: Origin, occurrence and 
reserves, classification 

Be able to understand the origin, occurrence and classification of 
petroleum 

BB, PPT 2 

Petroleum refining: distillation Be able to understand the distillation process and also be able to 
differentiate ADU from VDU 

BB, PPT 2 

Cracking Be able to differentiate thermal cracking from catalytic cracking  and 
be able to explain the processes with flow sheets 

BB, PPT 2 

Reforming Be able to differentiate thermal cracking from catalytic reforming  and BB 2 



be able to explain the processes with flow sheets 
Alkylation, polymerization and 
isomerization 

Be able to explain the alternative refining processes BB 2 

UNIT-III 
Non-Conventional Energy Resources: 
classification, availability 

Understand the classification, sources and availability of non-
conventional energy sources 

BB, PPT 1 

Solar Radiation: Types of radiation, 
solar constant, solar collectors 

Understand the concepts of direct and diffuse solar radiation and types 
of solar collectors – concentrating and flat plate 

BB, PPT 3 

Applications of solar thermal energy, 
solar cell, solar pond  

Understand the various applications of solar energy, and be able to 
know the process of stroing thermal energy in solar ponds 

BB, PPT 2 

Solar PV Cell and Applications Understand the design and principle of solar PV cell and its 
applications 

BB, PPT 1 

Wind Energy: wind mill, wind farm, 
Components of a wind turbine,, 
applications 

Understand the parts of a wind turbine and the process of extracting 
wind energy, and also the applications of wind power 

BB PPT 2 

Horizontal and vertical axes wind 
energy conversion systems 

Understand the process of wind energy conversion by the processes BB, PPT 2 

UNIT - IV 
Ocean Thermal Energy:  Be able to understand the Sources, availability and applications of 

ocean thermal energy 
BB, PPT 1 

OTEC: Open and Closed cycles Be able to understand the conversion of ocean thermal energy into 
electric energy by open and closed cycles  

BB, PPT 2 

Geo thermal energy Be able to understand the Sources, availability and applications of geo 
thermal energy 

BB, PPT 1 

Geothermal energy conversion Be able to understand the conversion of liquid dominated and vapor 
dominated geothermal sources into electric energy with the flow 
sheets  

BB, PPT 2 

Bio Energy:   Understand the sources and types of bio energy conversion BB, PPT 2 
Bio gas plants Understand classification and difference between fixed dome and 

moving dome biogas plants 
BB, PPT 2 

Fuel Cell Understand the principle, classification and applications of fuel cell BB, PPT 2 
UNIT- V 



Storage of Energy: Understand the various processes and equipment of energy storage, 
charging and discharging 

BB, PPT 1 

Mechanical energy storage Understand the principle of energy storage via hydroelectric pump, 
compressed air and fly wheel 

BB, PPT 2 

Chemical energy storage Understand the principle of energy storage via hydrogen, ammonia 
and reversible chemical process 

BB, PPT 2 

Thermal energy storage Understand the principle of energy storage via latent heat and sensible 
heats 

BB, PPT 1 

Electrical energy storage Understand the principle of energy storage via lead acid batteries BB, PPT 1 
Energy Conservation:  
Heat exchangers 

Be able to understand how heat exchangers saves energy in the 
process where the heat losses are identified 

BB, PPT 2 

Regenerators Conservation of energy through the regeneration of energy form BB,PPT 1 
Co-generation Understand how to save energy through cogeneration BB, PPT 1 
   56 
 
 
 

Course Coordinator  HOD 

 

  



CH 405: PROCESS MODELLING AND SIMULATION 
Lectures: 4 Periods / week        Sessional Marks: 40 

      Semester End Exam Marks: 60 
Semester End Exam: 3 hrs                                 Credits: 3 

Description / Topic Learning outcomes Teaching 
mode: 
BB/ LCD/ 
OHP/Video 

No. Of classes 

UNIT-I 
Introduction, Use of mathematical 
models 

To understand the applications of mathematical models in 
chemical industries. 

BB 1 

Principles of formulation To understand the basic principles of formulation of 
mathematical models. 

BB 1 

Fundamental laws: Continuity equation To apply the equation of continuity to a physical system. BB 1 
Component continuity equation To develop the component continuity equation to a reacting 

system. 
BB 2 

Energy equation for CSTR To develop the energy balance equation for CSTR BB 1 
Energy equation for Tubular raector To develop the energy balance equation for tubular reactor BB 1 
Equation of motion To apply the equation of motion to macroscopic and 

microscopic systems. 
BB 2 

Transport equations, Equations of state To understand the transport equations and equations of state PPT 1 
Equilibrium To know the phase equilibrium relations BB 1 
Chemical kinetics To understand the equilibrium criteria and law of mass 

action 
BB 1 

Exercise Problems  To develop the conservation equations to various types of 
reactions.  

BB 2 

UNIT-II 
Examples of mathematical models of chemical 
engineering systems: Series of  isothermal, 
constant hold up CSTRs 

To develop the mathematical model for reactors.   BB 1 

CSTRs with variable hold-ups. To develop the mathematical model for reactors. BB 1 



Modeling of two heated tanks To develop the set of mathematical equations to physical 
system 

BB 1 

Gas phase pressurized CSTR To develop the mathematical model for reactors. BB 1 
Modeling of Non-isothermal CSTR To develop the mathematical model for reactors. BB 2 
Exercise problems  To build the mathematical models for various systems BB 2 

UNIT-III 
Modeling of Single component 
vaporizer 

To develop the mathematical model for evaporators. BB 2 

Modeling of Multi component flash 
drum. 

To derive the mathematical model for flash evaporators. BB 2 

Modeling of pH systems To determine the set of equations to physical systems. BB 1 
Modeling of Batch reactor To develop the mathematical models for reactors. BB 2 
Modeling of Reactor with mass 
transfer 

To develop the mathematical models for reactors with mass transfer  BB 2 

Ideal binary distillation column. To derive the set of mathematical equations to represent the ideal 
binary distillation columns.  

BB 2 

Batch distillation with holdup To derive the model for the Batch distillation column. BB 1 
Exercise problems To build the mathematical models for various systems BB 2 

UNIT-IV 
Methods for solving non-linear 
equations: Interval Halving method, 
Newton-Raphson 
method, False Position method 

To understand the various numerical methods and to apply them to 
solve non-linear equations. 

BB 3 

Wegstein method To understand the various explicit convergent techniques and to apply 
them to solve chemical engineering problems. 

BB 2 

Numerical integration of ordinary 
Differential equations: Euler 
Algorithm and Runge-Kutta (Fourth-
Order) methods. 

To understand the various techniques for Numerical integration of 
ordinary 
Differential equations and to apply them to solve chemical engineering 
problems. 

BB 2 

General Concepts of Simulation for 
Process Design: modular approaches 
to process simulation- sequential 

To understand the modular approaches for process simulation BB 2 



modular approach, simultaneous 
modular approach 
Equation solving approach, tearing. To understand the various methods for process simulation BB 1 

UNIT-V 
Simulation examples: Gravity flow 
tank system 

To simulate the physical systems. BB 1 

Simulation of Three CSTRs in series 
with constant and variable hold-up 
system 

To perform the computer simulation of reactors.  BB 2 

Simulation of Non-isothermal CSTR To perform the computer simulation of reactors. BB 1 
Simulation of Batch reactor To perform the computer simulation of reactors. BB 2 
Binary distillation column To carry out the simulation of ideal binary distillation column. BB 3 

Total 55 
 

 

Course Coordinator                                                                             HOD     

  



CH 406 (D) NANOTECHNOLOGY 
Lectures: 4 Periods / week                                                                           Sessional Marks: 40 
Semester End Exam Marks : 60                                                        Semester End Exam: 3 hrs.  
Credits: 3 

 

Description / Topic Learning outcomes Teaching mode: 
BB/ LCD/ OHP/Video 

No. Of classes 

UNIT-I Introduction about the course BB 1 
Introduction to nanotechnology and materials, 
Nanomaterial’s, Introduction to Nano sizes 

and properties 

Able to understand the application of 
nanotechnology in daily life and their 

properties 
BB 2 

Introduction to Nano sizes and properties 
Able to understand the application of 

nanotechnology BB 1 

comparison with the bulk materials Able to understand the morphology BB 2 
Approaches of Nano technology   Able to understand the synthesis BB 2 

different shapes and sizes and morphology 
Able to understand the importance of 

nanomaterials over bulk materials 
BB 1 

Microscopies SEM, TEM, , Nano tweezers,. 
Able to understand the working procedures 

of instrument and analysis methods of  
nanomaterials 

BB/video 3 

Atomic Forced Microscopy, 
Able to understand the working procedures of 

instrument and analysis methods of  
nanomaterials 

BB/video  2 

Scanning and Tunneling Microscopy 
Able to understand the working procedures of 

instrument and analysis methods of  
nanomaterials 

BB/video 1 

atom manipulation, Nano dots, 
nanolithography 

Able to understand the analysis methods of  
nanomaterials 

BB/video 1 

    
Unit-II    

Concepts of Nanomaterial’s 
Able to understand the various preparations 

methods of Nano powders and their 
BB 1 



applications 

preparation, plasma arcing, chemical vapor 
deposition 

Able to understand the various preparations 
methods of Nano powders and their 

applications 
BB 2 

Sol-gels, electro deposition, ball milling, 
applications. 

Able to understand the various preparations 
methods of Nano powders and their 

applications 
BB 2 

Carbon nanotubes: Structure, Types, 
formation, assemblies, 

Able to understand the synthesis and 
application of carbon nanotubes  2 

Purification, properties and uses. 
Able to understand the purification and uses 

of nanotubes BB 2 

Unit-III    
Catenanes and rotaxanes, various molecular 
switches 

Able to understand various molecular 
switches and its synthesis and properties 

BB 2 

synthesis of rotaxanes and catenanes, 
molecular computers 

Able to understand the industrial 
applications of nano materials 

BB 2 

chemical rotors, prodders, flippers, atom 
shuttles, actuators, contacts 

Able to understand the industrial 
applications of nano materials 

BB 2 

Properties of light 
Able to understand the synthesis procedures 

involved in light properties 
BB 2 

Properties of light and nanotechnology, 
interaction 

Able to understand the synthesis procedures 
involved in light properties, and light 

interactions 
BB 2 

Unit-IV    

Lipids as Nano-bricks and mortar,  
Able to understand the application of 

nanotechnology in analyzing  cell functions PPT 2 

self-assembled monolayers, proteins, 
Able to understand the proteins self-

assemble structures 
PPT 2 

3- D structures arising from amines acids, 
Nanoscale motors, 

Able to understand the application of 
nanotechnology 

PPT 2 

biological computing ion channels as sensors. 
Able to understand the application of 

nanotechnology 
PPT 1 



Information in DNA structure, using DNA  
Able to understand the application of 

nanotechnology in analyzing  cell functions, 
Cell biology 

PPT 2 

DNA to build Nano-cubes, hinges, smart glue, 
wire template 

Able to understand the application of 
nanotechnology 

PPT 2 

Unit-V    

Biological methods of synthesis. Applications 
in drug delivery 

Able to understand the application of 
Nanotechnology in biological systems and 

medical systems 
BB 2 

Nano containers and Responsive Release of 
active agents 

Able to understand the application of 
Nanotechnology in biological systems 

medical systems 
BB 2 

Layer by Layer assembly for Nano spheres. 
Able to understand the application of 
Nanotechnology in biological systems 

medical systems 
BB 2 

Safety and health Issues of Nanomaterial, 
Environmental Impacts 

Able to understand the issues of 
nanotechnology 

BB 1 

Case Study for Environmental and Societal 
Impacts. 

Able Understanding the impacts of 
nanotechnology with example 

LCD 2 

   55 
 

 
Course Coordinator  Head of the Department 

 

  



CH 408 (R16) : OPTIMIZATION OF CHEMICAL PROCESS  LECTURE PLAN 

 

S.No Description of the Topic Learning Outcomes  No. of  
Hours 

Blooms 
Taxonomy 

Teaching 
Methodology 

UNIT 1 
1.  Introduction to optimization Students able to understand what optimization is 

and how it is necessary. 
1 Understand Black board  

2.  Nature and Organization of optimization 
problems 

Understand the nature and organisation of 
optimization problems  

3 Understand Black board 

3.  The essential features of optimization 
problems 

Ability to know the essential features of 
optimization  

2 Understand Black board 

4.  Formulation of objective functions, 
general procedure for solving 
optimization problems, obstacles to 
optimization. 

How to formulate an objective function and 
general procedure for solving optimization 
problems and also learn about obstacles to 
optimization. 

2 Analyze Black board 

5.  Basic concepts of optimization: 
Continuity of functions, unimodal versus 
Multimodel functions. Convex and 
Concave functions, Convex region,  

Students should familiarize what are continuous 
and discontinuous functions, concave and 
convex functions and single and multi-variable 
functions  

3 Analyze Black board 

6.  Necessary and sufficient 
conditions for an extremum of an 
unconstrained function, interpretation of 
the objective function in terms of its 
quadratic approximation 

Necessary and sufficient 
conditions for an extremum of an unconstrained 
function, fitting models to data, interpretation of 
the objective function in terms of its quadratic 
approximation 

2 Understand  Black board 

 UNIT –II 
 

7.  Optimization of unconstrained function : 
one dimensional search 

Understand the concept of Optimization of 
unconstrained function : one dimensional search 

2 Understand Black board 

8.  Numerical methods for 
optimizing a function of one variable, 
scanning and bracketing procedures, 
Newton’s, Quasi-Newton’s and Secant 

Students learn about different numerical 
methods like scanning and bracketing 
procedures, Newton’s, Quasi- 
Newton’s and Secant methods 

3 Evaluate  Black board 



methods of unidimensional search, 
9.  Polynomial approximation methods, 

region elimination methods 
Students learn Polynomial approximation 
methods and region elimination methods 

3 Understand & 
evaluate  

Black board 

10.  Unconstrained multivariable optimization: 
random search, grid search 

Understand Unconstrained multivariable 
optimization: random search, grid search with 
problems  

3 Understand & 
evaluate 

Black board 

11.  Uni-variate search, gradient method - 
Steepest Descent, conjugate gradient 
method 

Understand Uni-variate search, gradient method 
- Steepest Descent, conjugate gradient method 
with problems  

3 Understand & 
evaluate 

Black board 

12.  UNIT -III     
13.  Linear programming and applications: 

Basic concepts in linear programming,  
What is linear programming and basic concepts 
in linear programming  

2 Understand Black board  

14.  Degenerate LP’s – graphical solution, 
natural occurrence of linear constraints, 
standard LP form. 

Graphical solution for solving linear 
programming problems  

4 Understand & 
evaluate 

Black board 

15.  Simplex method and applications. 
Simplex method to solve LP problems 

Simplex method to solve linear programming 
problems  

6 Understand Black board 

16.  Duality principle and converting a LP to 
dual LP. 

Dual simplex method to solve PL problems   Understand & 
evaluate 

 

17.  UNIT -IV     
18.  Genetic Algorithms: (Qualitative 

treatment) Working principles,  
Understand what are genetic algorithms and its 
working principles  

1 Understand  

19.  differences between GAs 
and traditional methods,  

Able to learn the differences between GAs 
and traditional methods, 

1 Understand  

20.  Similarities between GAs and traditional 
methods. 

Able to learn the similarities between GAs and 
traditional methods. 

1 Understand  

21.  Optimization of recovery of waste heat Derive an expression for optimization of 
recovery of waste heat using optimization 
techniques  

2 Analyze Black board 

22.  shell and tube heat exchanger, Derive an expression for optimization of design 
of an shell and tube heat exchanger 

3 Analyze Black board 

 UNIT-IV 
23.  Optimal pipe diameter Derive an expression to calculate optimal pipe 

diameter 
2 Analyze Black board 



24.  Optimal residence time for maximum 
yield in an ideal isothermal batch reactor   

Derive an expression to calculate Optimal 
residence time for maximum yield in an ideal 
isothermal batch reactor   

2 Analyze Black board 

25.  Chemostat  Derive an expression to calculate yiels in a 
chemostat 

2 Analyze Black board 

26.  evaporator design Derive an expression to calculate no of stages in 
an evaporator  

2 Analyze Black board 

27.  Optimal design of staged distillation 
column. 

Derive an expression to calculate no of stages in 
a distillation column with reflux  

3 Analyze Black board 

28.  liquid liquid extraction process Derive an expression to calculate yield in an 
liquid liquid extraction process  

3 Analyze Black board 

29.  , optimization of a thermal cracker Derive an expression to calculate yield in an 
thermal cracker by using linear programming 
method 

3 Analyze Black board 

 Total No of Hours  64   
 

 

Course Coordinator  Head of the Department 
 

  



CH 402 – Chemical Process Equipment Design 
Lesson Plan 

 
S.No Title of the content CO-PO 

mapping 
No of 

hours to 
be taught 

Blooms 
taxonomy 

level 

Method of 
teaching Black 

board/projector 
/any other 

means 
UNIT -1 

1.  Introduction to 
Chemical Process 
Equipment Design -
Objectives and 
outcomes 

CO1: PO1, 
PO2, PO4 

1 Understand Black Board & 
LCD 

2.  Materials Transfer, 
Handling and 
Treatment 
Equipment Design: 
Power 
Requirements 

CO1: PO1, 
PO2, PO4, 
PO12 

1 Understand Black Board & 
LCD 

3.  Friction, Design 
calculations of 
Power 
Requirements 

CO1: PO1, 
PO2, PO4 

2 Understand, 
Apply 

Black Board & 
LCD 

4.  piping standards, 
Reciprocating 
pumps 

CO1: PO1, 
PO2, PO4 

2 Understand, 
Apply 

Black Board & 
LCD 



5.  Rotary Positive-
Displacement 
Pumps, Centrifugal 
Pumps 

CO1: PO1, 
PO2, PO4 

2 Understand, 
Analyze 

Black Board & 
LCD 

6.  Air-Displacement 
Systems, Gas 
Compressors 

CO1: PO1, 
PO2, PO4,  

2 Understand, 
Analyze 

Black Board & 
LCD 

7.  Flow measuring 
Equipment-Venturi 
Meter 

CO1: PO1, 
PO2, PO4 

1 Analyze Black Board & 
LCD 

8.  Orifice Meter and 
Rotameter 

CO1: PO1, 
PO2, PO4 

1 Analyze Black Board & 
LCD 

9.  Design of Filters CO1: PO1, 
PO2, PO4 

2 Apply Black Board & 
LCD 

UNIT-II 
10.  Heat transfer 

equipment design: 
Determination of 
heat transfer 
coefficients 

CO2: PO1, 
PO2, PO3, 
PO4, PO5 

2 Understand Black Board & 
LCD 

11.  Pressure drop in 
heat exchangers, 

CO2: PO1, 
PO2, PO4 

1 Analyze, 
Understand 

Black Board & 
LCD 

12.  Selection of heat 
transfer equipment 

CO2: PO1, 
PO2, PO4 

2 Analyze, 
Understand 

Black Board & 
LCD 

13.  Design of heat 
exchangers 

CO2: PO1, 
PO2, PO3, 
PO4, PO5 

3 Understand, 
Apply 

Black Board & 
LCD 

14.  Design of 
evaporators: Design 
of single effect 

CO2: PO1, 
PO2, PO3, 
PO4, PO5 

2 Understand, 
Apply 

Black Board & 
LCD 



evaporators 
15.  Design  triple effect 

forward-feed 
evaporators 

CO2: PO1, 
PO2, PO3, 
PO4 

2 Understand Black Board & 
LCD 

UNIT-III 
16.  Forced Convection: 

Heat transfer by 
forced convection 
inside tubes and 
ducts in laminar, 
transition & 
turbulent flow 

CO3: PO1, 
PO2, PO4 

2 Understand Black Board & 
LCD 

17.  Mass transfer 
equipment design: 
Finite-stage 
contactors 

CO3: PO1, 
PO2, PO4 

1 Understand Black Board & 
LCD 

18.  Bubble cap tray, 
sieve tray and valve 
tray units 

CO3: PO1, 
PO2, PO3, 
PO4, PO5 

2 Apply Black Board & 
LCD 

19.  Maximum 
allowable vapor 
velocities 

CO3: PO1, 
PO2, PO4 

1 Understand, 
Analyze 

Black Board & 
LCD 

20.  plate and column 
efficiency 

CO3: PO1, 
PO2, , PO3, 
PO4 

2 Understand, 
Apply 

Black Board & 
LCD 

21.  Packed Towers: 
types of packing 

CO3: PO1, 
PO2, PO4 

1 Understand Black Board & 
LCD 

22.  Pressure drop CO3: PO1, 
PO2, PO4 

1 Apply Black Board & 
LCD 

23.  packing efficiencies CO3: PO1, 
PO2, PO4 

2 Apply Black Board & 
LCD 

UNIT-IV 



24.  Reactor equipment 
design: Reactor 
principles 

CO4: PO1, 
PO2, PO4 

1 Understand Black Board & 
LCD 

25.  Design of Batch 
Reactors 

CO4: PO1, 
PO2, PO3, 
PO4, PO5 

2 Analyze, 
Apply 

Black Board & 
LCD 

26.  Design of Tubular 
Plug Flow Reactors 

CO4: PO1, 
PO2, PO3, 
PO4, PO5 

3 Analyze, 
Apply 

Black Board & 
LCD 

27.  Design of Back-Mix 
Reactors 

CO4: PO1, 
PO2, PO3, 
PO4, PO5 

3 Analyze, 
Apply 

Black Board & 
LCD 

UNIT-V 
28.  Mechanical design 

of process 
equipment: Pressure 
vessels 

CO5: PO1, 
PO2, PO3, 
PO4, PO5 

2 Analyze, 
Apply 

Black Board & 
LCD 

29.  plate – type 
exchangers, 
extended 
surface equipment, 
scraped - surface 
exchangers 

CO5: PO1, 
PO2, PO3, 
PO4, PO5 

2 Analyze, 
Apply 

Black Board & 
LCD 

30.  heads or covers CO5: PO1, 
PO2, PO3, 
PO4, PO5 

1 Analyze, 
Apply 

Black Board & 
LCD 

31.  Design of Tall 
Vessels 

CO5: PO1, 
PO2, PO3, 
PO4, PO5 

2 Analyze, 
Apply 

Black Board & 
LCD 

32.  Storage vessels – 
storage of 
nonvolatile liquids 

CO5: PO1, 
PO2, PO3, 
PO4, PO5 

2 Analyze, 
Apply 

Black Board & 
LCD 



33.  Storage of volatile 
liquids 

CO5: PO1, 
PO2, PO3, 
PO4, PO5 

1 Analyze, 
Apply 

Black Board & 
LCD 

34.  Storage of gases CO5: PO1, 
PO2, PO4,  

1 Understand,  Black Board & 
LCD 

35.  Supports for vessels 
– bracket or lug 
supports 

CO5: PO1, 
PO2, PO4,  

1 Understand,  Black Board & 
LCD 

36.  leg supports, skirt 
supports, saddle 
supports 

CO5: PO1, 
PO2, PO4,  

2 Understand,  Black Board & 
LCD 

 

  



CH 410(D)  BIO- CHEMICAL ENGINEERING (R16) 
Lectures                    :   4  periods / week Sessional Marks   :  40   
 Semester End Exam  Marks   :  60  
Semester End Exam  :    3 hrs Credits  :    4 
Description / Topic Learning outcomes Teaching mode: 

BB/ LCD/ OHP/Video 
No.Of Classes 

UNIT-I Introduction about the course. Course objective and outcomes BB 1 
An over view of industrial bio 
chemical process 

Know  about the industrial bio chemical process BB 2 

Comparing chemical and Biochemical 
process 

Know about the comparison of Bio-Chemical and Chemical 
processes 

BB 1 

Biophysics and cell doctrine Learn about the Cell PPT& BB 2 
Structure of cells , Types of cells Understand the structure and types of Cells BB &PPT 4 
Lipids ,Proteins Understand the  structure and properties of lipids and proteins BB & PPT 2 
Building blocks of DNA and RNA Understand the  structure and functions of DNA,RNA  BB &PPT 2 
UNIT- II Introduction about the course. Course objective and outcomes   
The enzyme- substrate complex & enzyme 
action 

Introduction to Enzyme kinetics  PPT & BB 2 

Simple  enzyme kinetics with one and two 
substrates 

Derivations of M-M kinetics BB  3 

Substrate activation & inhibition Understanding the Substrate activation & inhibition with 
Competitive ,Non -Competitive and un-Competitive inhibitions 

BB 3 

Problems Problems on Inhibition and M-M constants BB Interactive session 2 
Modulation & regulation of enzyme  activity Know about the  regulation of enzyme  activity BB 1 
Applications of enzymes ,enzyme 
immobilization 

Learn about enzyme immobilization BB 2 

Medical & analytical applications of 
immobilized enzymes 

Know about  Medical & analytical applications of immobilized 
enzymes 

BB 1 

Effect of external mass transfer 
resistances 

Understanding the methods of Effect of external mass transfer 
resistances 

BB 1 

Analysis of intra particle diffusion 
&reaction 

Learn about intra particle diffusion &reaction BB 1 



UNIT-III Introduction about the course. Course objective and outcomes   
Ideal reactors for kinetics 
measurements  

Introduction to Ideal Bio- reactors PPT&BB 1 

Monod growth kinetics Know about Monod growth kinetics BB 1 

Growth cycle phases for batch 
cultivation 

Understanding the  Growth phases of batch culture BB 2 

Fed batch reactors, enzyme – 
catalyzed reactions in CSTRs 

Understanding the   fed batch and enzyme – catalyzed reactions 
in CSTRs 

BB 3 

CSTR reactors with  recycle and wall 
growth 

Understanding CSTR reactors with  recycle and wall growth BB 3 

The ideal plug flow tubular reactor Know about plug flow tubular reactor BB 1 
sterilization reactors Know about Sterilization reactor BB 1 
Packed bed reactors  Know about Packed bed reactor BB 1 
fluidized bed reactors and trickle – 
bed reactors 

Know about fluidized bed reactors and trickle – bed reactors BB 2 

UNIT-IV Introduction about the course. Course objective and outcomes   
Fermentation Technology:  Learn about Fermentation   
Medium formulation, aseptic and 
aerobic fermentation processes, 

Know about medium formation and types of fermentation BB 2 

alternate bio-reactor configurations. Know about Bio reactor configurations PPT 1 
Sterilization – methods, thermal death 
kinetics 

Know about  sterilization  BB 2 

batch, continuous air and media 
sterilization. 

Know about types of sterilizations BB 1 

Transport phenomena in bioprocess 
system: 

   

Transport across cell membrane: 
passive and facilitated diffusion 

Learn about transport across cell membrane BB 2 

active transport Learn about  active transport in cells PPT 1 
gas liquid mass transfer in cellular 
systems 

Learn about transport of gas liquid mass transfer in cells BB 2 



determination of oxygen transfer rates Learn about oxygen transfer rates BB 2 
    
UNIT- V Introduction about the course. Course objective and outcomes   

Recovery of particulates – Filtration Know about the downstream processes--Filtration BB 2 

Centrifugation , Sedimentation 
Know about the downstream processes-- Centrifugation , 
Sedimentation 

BB 2 

Extraction ,Precipitation Know about the downstream processes-- Extraction 
,Precipitation 

BB 2 

Chromatographic techniques, 
membrane separations 

Understanding about Chromatographic techniques, membrane 
separations 

BB 3 

Drying and Crystallization Know about the downstream processes-- Drying and 
Crystallization 

BB 2 

   56 
 
 
 
Course Coordinator  Head of the Department 
 
 
 

  



 

 

 

 

 

 

 

  



 

 

   
 

 

 



  

CH 112 ENGINEERING PHYSICS (R18) 
Lectures :   4  periods / week Sessional Marks   :  40 

Semester End Exam Marks :  60 
Semester End Exam  : 3 hrs Credits  : 4 

 

Topic Covered Learning outcomes No. of 
Classes 

Teaching 
mode: BB/ 
LCD/ 

OHP/Video 
UNIT – I 

Optics: Interference: Introduction, Stoke’s principle, interference 

in thin films due to reflected light (cosine law) 

 
Define the interference in thin films 
based on Stoke’s principle 

 
1-2 

Black Board 

Newton’s rings (formation, derivation for diameters of bright and 
dark rings) 

Explain the theory of circular rings using 
the interference phenomenon 

3-4 Black Board 
 

Diffraction: Concept of diffraction, distinguish between 
Fraunhofer and Fresnel diffraction 

Define the concept of diffraction with 
examples, Distinction between 
Fraunhofer and Fresnel’s diffraction 

5 Black Board 
 

Fraunhofer diffraction at single slit (quantitative) Explain the theory of Fraunhofer 
diffraction pattern due to single slit 

6 Black Board 

Theory of a plane transmission grating, Dispersive Power & 
Resolving power of a grating 

Discuss the theory of diffraction grating 
and resolving power and dispersive 
power of grating 

7-8 Black Board 

Polarisation: Introduction, double refraction, construction & 
working of a Nicol prism, quarter wave plate 

Identify various methods of converting 
unpolarisied into polarized light 

9-11 Black Board 
 

production & detection of circular and elliptical 
polarizations(qualitative) 

Distinguish and classify various types of 
polarized lights 

12 Black Board 
 

optical activity (optical rotation & specific rotation) Identify the optical rotation in various 
substances 

13 Black Board 

Tutorial class & Review of  Unit -I Explain interference, diffraction and 
polarisation 

14 -15 Black Board 

UNIT – II 

Fibre Optics: Introduction, structure of optical fibre, principle of 
optical fibre 

 
Define the basic principle and structure 
of optical fibers 

 
16-17 

 
Black Board 

 

Numerical aperture, types of optical fibres Determine the NA and describe the 
various types of fibers 

18-19 Black Board 
 



  

Fiberoptic sensors (intensity modulated temperature sensor, 
displacement sensor, & liquid level detector), applications 

Discuss the applications of fibers 20 -21 Black Board 
 

Lasers: Introduction, Laser characteristics, Spontaneous and 
Stimulated emissions, Population inversion, Pumping, Active 
system 

Define and discuss different 
characteristics and requirements of 
lasers 

22-23 Black Board 
 

Nd: YAG laser, Gas (He-Ne) laser, Semiconductor (GaAs) laser Explain the construction and working of 
solid state and gas lasers 

24-26 Black Board 

Applications of lasers Discuss various applications of lasers 27 Black Board 
Tutorial class & Review of  Unit -II Describe and explain optical fibers & 

lasers 
28-30 Black Board 

UNIT – III 

Electromagnetism: induced electric fields, displacement current, 

Define induced electric fields and 
identify conduction and displacement 
currents 

 
31-32 

 
Black Board 

Maxwell’s equations-qualitative (integral &differential forms)-
significance 

Explain the basic laws of Electricity & 
Magnetism 

33 Black Board 
 

velocity of an electromagnetic wave equation in free space. Apply basic laws of electricity & 
magnetism and show the velocity of EM 
waves is same as velocity of light 

34 Black Board 

Dielectrics& Magnetic Properties of Materials: Basic 
definitions, polar and non-polar dielectrics(qualitative) 

Define basic definitions related to 
dielectrics 

35-36 Black Board 

types of polarizations-  electronic, ionic polarisations (quantitative) Explain various types of polarisations 37 Black Board 
internal fields in a solids, Clausius-Mossotti equation, 
applications of dielectrics 

Determine the internal field and Interpret 
the micro and macro level concepts in 
dielectrics 
Discuss different applications of 
dielectrics 

38-39 Black Board 
 

Magnetisation, permeability and susceptibility, origin of magnetic 
moment. 

Define basic definitions related to 
magnetism and explain the origin of 
magnetic moment 

40-41 Black Board 
 

classification of magnetic materials, hysteresis curve, Classify various magnetic materials, 
Describe hysteresis and its importance in 
ferromagnetic materials 

42-43 Black Board 

Soft & hard magnetic materials Compare soft and hard magnetic 
materials 

44 Black Board 

Tutorial class & Review of  Unit -III Explain Dielectric and magnetic 
materials 

45 Black Board 



  

UNIT – IV 

Introduction to quantum physics, blackbody radiation  

 
Define basic concepts in quantum 
mechanics 

 
46 

Black Board 

Explanation using the photon concept (laws of blackbody radiation, 
Planck’s radiation law-derivation) 

Explain planck’s block body radiation 

law 
47 Black Board 

photoelectric effect (Einstein’s equation) Describe and derive Einstein’s 

photoelectric effect 
48 Black Board 

 
Compton effect (explanation, derivation) Explain Compton effect 49 Black Board 
verification of matter waves (Davisson–Germer experiment) Describe and discuss the verification of 

debroglie’s concept of matter waves 
51 Black Board 

Uncertainty principle-experimental verification 
(electron diffraction-single slit) 

Explain and apply Heisenberg’s 

uncertinity principle 
52 Black Board 

 
Schrodinger time independent wave equation, physical significance 
of wave function 

Generate the Schrodinger’s wave 
equations and its significance 

53-54 Black Board 
 

particle in box (one dimensional) Apply wave equation for a particle in 
one dimensional box  

55 Black Board 

Revision in ALL Units Review & Discuss the important topics of  
all units 

56-58 Black Board 

Discussion of  Model question papers and Solutions Practice the all the topics in the syllabus 59-60 Black Board 
 

 

 

 

 

Course Coordinator         HOD 
 

  



  

LESSON PLAN 
Academic Year : 2018-19 
Year & Semester: I/IV B.Tech. I Sem.  
Branch: Chemical Engineering 
Subject Code & Name: CH 113; English for Communication Skills 
Name of the faculty: K. Sudhakar 
 
Lectures: 3 periods/week                                                                                                                            Sessional Marks: 40 
                                                                                                                                                  Semester End Exam Marks:  60 
Semester End Exam: 3 hrs.                                                                                                                                      Credits:    3 
 

 
Description/Topic Learning Outcomes Teaching 

mode: BB 
No. of classes 

UNIT - I  BB 1 
Introduction The importance of LSRW skills BB 2 
Synonyms & Antonyms vocabulary BB 3 
Prefix And Suffix. vocabulary BB 4 

One-word Substitution. vocabulary BB 5 
Proposal Writing Writing Skills BB 6 
E-mail Writing Writing Skills BB 7 
Root Words vocabulary BB 8 
Tenses. Grammar BB 9 
Articles. Grammar BB 10 
Subject-verb Concord Grammar BB 11 
Note Making And Note Taking Writing Skills BB 12 
Paragraph Writing Writing Skills BB 13 
Essay Writing Writing Skills BB 14 
   33 

 
 
Course Coordinator                                                                                                                                           HOD 
  



  

LESSON PLAN 
Academic Year : 2018-19 
Year & Semester: I/IV B.Tech. I Sem.  
Branch: Chemical Engineering 
Subject Code & Name: CH 152; English Language Communication Skills Lab 
Name of the faculty: K. Sudhakar 
 
 

Description/Topic Learning Outcomes Teaching 
mode: BB/LAB 

No. of classes 

Phonetics:  Lab 4 
a) Pronunciation Accuracy in pronunciation Lab  
b) Intonation Accuracy in pronunciation Lab  
c) Stress Speech dynamics  Lab  
d) Rhythm Speech dynamics Lab  

  Lab  
Listening Comprehension Listening Skills Lab 4 
  Lab  
Conversations and Dialogues Enhance effective communication Lab 4 
  Lab  
Interviews Effective usage of language in interviews Lab 4 
  Lab  
Formal Presentations Develop Presentation skills Lab 4 
  Lab  
Reading Comprehension Reading Skills Lab 4 

 
 

Course Coordinator                                                                                                            HOD 
 

CH-213 PHYSICAL & ORGANIC CHEMISTRY (R-18) 
Lecture: 3h/week                                                                                                       Sessional Marks: 40 
                                                                                                                                  Sem End Exam: 3hrs                                                                                                     Sem End 
Exam Marks:  60                                                                                         Credits: 2            
                                                                                                           

 
Description/Topic 

 
Learning outcomes 

Teaching  Mode: 
BB/LCD/OHP/Video 

No. Of 
Classes 

UNIT-I 
Chemical Kinetics- Rate Of Reaction , Order Of Reaction And Examples 
First Order Reaction And Derivation, Half Life ,units And Evaluation Of 
K 

Able to learn order and rate of reaction of the 
chemical equations 

BB 2 

Second Order Reaction and Derivation, Factors Effecting Rate Of 
Reaction, Molecularity and Difference Between Order and molecularity 

Knows the relation between concentration  
and rate of reaction  

BB 2 

Half Life And Problems, Catalysis - Def Of Catalyst and Catalysis and 
Types Of Catalysis With Examples 

He learns half life & to calculate the half life   BB 2 



  

Promoter and catalytic poisoning with examples He knows what are  promoter and catalytic 
poisoning of a chemical reaction  

BB 1 

Acid base catalysis with mechanism Able to learn acid – base catalysis and 
mechanism  

BB 1 

Theories of catalysis  He knows mechanism of   catalysis BB 1 
Characteristics of catalyst  He learns  characteristics of catalyst BB 1 
UNIT-II 
Electro Chemistry- Electrode Potential, conductance, specific 
Conductance, Equivalent Conductance 

He knows significance  of specific 
Conductance, Equivalent Conductance 

BB 2 

Effect Of Dilution and Electrochemical Series And Significance Able to learn how  conductance changes with 
dilution   

BB 2 

Nernst Equation, derivation and Problems Able to calculate electrode potentials  BB 1 
Kohlrausch Law And its Applications Knows conductance of a solution is the sum 

of conductance’s of ions  
BB 2 

Corrosion - Introduction Of Corrosion  
Explanation Of Wet Theory With Diagrams And Examples 

Able to learn the mechanism of corrosion of 
Iron  

BB 2 

Theory’s Of Corrosion - Dry Corrosion And Types With Examples He knows the reasons behind the corrosion 
of different metals 

BB 1 

Protection Methods - Cathodic Protection- Sacrificial Anodic Method 
And Its Applications 

 learns protection methods of metals  BB 2 

Corrosion Inhibitors, types Of Corrosion Inhibitors And Design  knows how to inhibit corrosion using 
chemicals 

BB 2 

UNIT-III  
Introduction Of Benzene And Types Of Substitution Reactions 

He knows substitution reactions of Benzene   

Electrophilic Substitution Reaction - General Mechanism Of 
Electrophilic Substitution Reaction, And Nitration Reaction With 
Mechanism 

Able to learn mechanism of electrophilic 
substitution reactions 

BB 2 

Electrophilic Substitution Reactions- Sulphonation,frideal Craft 
Alkylation 

Able to learn mechanism and predicts 
products with reactants  

BB 1 

Frideal Craft Acylation And Mechanism, Phenol Introduction, Acidic 
Character Of Phenols And Preparation Of Phenols 

 Knows the properties of  phenols and acidic 
character of phenols 

BB 2 

Kolbe's Reaction And Reimer-tiemann Reactions With Mechanisms  Knows the conversation phenols to acids 
and aldehydes   

BB 1 

Some Other Reactions Of Phenol and Uses  knows  characteristics reactions of phenols BB 2 
Toulene- Introduction, resonance Structure, Preparation And Properties 
Of Toulene. 

 learns  methods of preparation and 
properties of toluene  

BB 1 

Aromaticity Conditions And Examples Able to distinguish  aromatic and non 
aromatic compounds  

BB 2 

UNIT-IV 
Polymers Introduction Of Polymers-polymer, monomer, Monomer 
Functionality, Degree Of Polymerization  

He knows about polymers and types of 
polymers  

BB 1 

Types of polymerization – addition polymerization ( polyethylene and 
poly propene) 

 
 

BB 2 



  

Condensation Polymerization- Nylon 66 Polyester Free Radical 
Mechanism Of Poly Ethylene 

He learns how to prepare Nylon 66 and 
polyester  

BB 1 

Introduction Of Nitro Benzene, aniline And Resonance Structure If Nitro 
Benzene And Aniline 

Able to know what are nitro compounds  BB 2 

Reduction Reactions Of Nitro Benzene  (Catalytic, neutral And Alkali 
Medium) 

He knows reduction reactions of Nitro 
Benzene 

BB 1 

Aniline-introduction Of Aniline And Preparation Of Aniline (Hoffmann 
Degradation) And Alkylation Of Aniline 

He learns preparation of aniline using 
Hoffmann method 

BB 2 

Benzene Di Azonium Chloride- Introduction And Preparation Of 
Benzene Diazonium Chloride (diazotisitation With Mechanism ) 

He knows mechanism of Diazonium chloride BB 2 

Properties Of Benzene Diazonium Chloride  He learns imp properties of diazonium salts  BB 1 
Xylene And Oxidation Of Xylene Able to learn what are xylenes and oxidation 

reactions of xylenes  
BB 1 
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CH 214 MATERIAL & ENERGY BALANCE COMPUTATIONS (R-18) 
 

Lectures                    :   3  Hours / week Sessional Marks   :  40   
 Semester End Exam  Marks   :  60  
Semester End Exam  :    3 hrs Credits  :    3 

 
Description / Topic Learning outcomes Teaching mode: 

BB/ LCD/ 
OHP/Video 

No. Of 
classes 

UNIT - I ; Stoichiometric and 
composition relationships: -CO1 

   

Units and dimensions, Understanding conversion from one system to other system BB 1 
Conservation of mass, Understanding law of conservation BB 1 
Stoichiometric relations Writing the balanced Chemical equation BB 1 
methods of expressing the composition of 
mixtures and solutions, 

Calculating the composition of mixtures and solutions, BB 2 

density and specific gravity. Estimating the density and specific gravity BB 1 
Behavior of ideal gases:   1 
Introduction, Understanding the nature of the gases BB 1 
Applications of the Ideal-gas law, Using the ideal gas law for calculating the volume, pressure, 

temperature etc 
PPT 1 

gaseous mixtures, Understanding the Amagats and Avogadro  Video 2 
volume changes with changes in 
composition, 
Pure –component method 
Partial – pressure method 

Solving the problem by using the change in composition, pure 
component and partial pressures 

BB 2 

Gases in Chemical reactions. Understanding the volumes and pressures in Chemical reactions BB 1 
UNIT- II -       CO2    
Vapor Pressures:     
Introduction, Understanding the vapor pressure BB 1 
Effect of temperature on vapor pressure, Using the Clausis-Clapeyron equation for estimating the vapour 

pressure 
BB 1 

vapour pressure plots, Developing the vapour pressure plots –Reference substance plots 
a) Equal –Pressure reference substance plots 
b) Equal – Temperature reference substance plots 

LCD 2 



  

vapour pressure of immiscible liquids, Understanding the behavior of immiscible liquid and calculating the 
total pressure for immiscible system. Knowing boiling point 
depression 

BB 1 

Vapor pressure of solutions Applying the Raoults Law for calculating the VP  Video 1 
Non-volatile solutes Understanding the effect of solutes and boiling point elevation BB 1 
Humidity and Saturation:    1 
Introduction, Understanding the concept of humidity or vapour BB 1 
vaporization process, Designing of vaporization process, like dryer LCD 2 
condensation, Designing of condenser BB 2 
wet-bulb and dry-bulb thermometry, Understanding the wet bulb and dry bulb temperatures and their 

importance. 
PPT 1 

Psychrometric chart.   Using of psychometric charts for estimating the saturation, molal 
concentration 

LCD 2 

UNIT-III  - CO3    
Material Balances: Introduction, 
Material balances without chemical 
reaction. 

Understanding the material balance in a process flow diagram. 
Calculating the material balance for a unit operations like mixing 

BB 2 

Calculations involving dissolution and 
crystallization 

Calculating the material balance for a crystallization operation  LCD 2 

Material balances with chemical reaction.  understanding the material balance for a unit processes BB 3 
Basic concepts of inert, tie component,  Understanding the tie component and using the tie component for 

solving the problems. 
BB  

Limiting reactant, excess reactant, 
selectivity, and yield.  

Identifying limiting reactant and excess reactant. Calculating the 
percentage excess reactant and yield.  

BB 1 

Basic concepts of recycle bypass and 
purge streams.  

Understand the recycle process and purge process with their importance LCD 1 

Material balances for non-reactive systems 
with recycle stream. 

Estimation material balance for non-reactive systems with recycle 
stream. 

LCD 1 

Material balances for reactive systems 
with recycle stream. 

Estimation material balance for non-reactive systems with recycle 
stream and purge processes. 

BB 2 

UNIT- IV-CO4    
Thermo Physics:    2 
Introduction, Energy, energy balances, Understanding the energy and energy balances. BB 2 
heat capacity of gases, Estimating the heat capacity of gases BB 1 
heat capacities of solids, Calculating the heat capacity of solids BB 1 
heat capacity of liquid and solutions, Evaluating the heat capacity of liquid BB 1 



  

latent heats, Understanding the phase changes and latent heat BB 1 
heat of vaporization, Understanding the phase changes and latent heat of vaporization LCD 1 
evolution of enthalpy, Estimating the enthalpy of a system. BB 1 
Enthalpy of humid air.  Estimating the enthalpy of a humid air. LCD 1 
Thermo Chemistry: Introduction, 
Thermo chemistry of solution,  

Understanding the energy changes for solutions. BB 1 

Effect of pressure on heat of reaction, Calculating the heat of reaction and its effect on pressure. BB 2 
Heat of reaction at constant pressure and 
at constant volume, 

Calculating the heat of reaction using the standard data of heat 
formation and combustion. 

BB 1 

Effect of temperature on heat of reaction, Understanding the temperature effect on heat of reaction and 
calculating the heat of reaction for different temperature inlet streams 

BB 1 

Temperature of reaction, Understanding the reaction temperature and estimation. LCD 1 
Theoretical flame temperature, Understanding the flame temperature and estimation. BB 2 
Actual flame temperature. Understanding the action temperature and estimation. BB 1 
   62 
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CH 204(R18) - LECTURE PLAN 
 

S.No. Topic  No. of Periods Blooms 
taxonomy 

Teaching 
methodology 

UNIT-I 
1  Introduction to Momentum Transfer Understand what is momentum and how 

momentum transferred  
1 Understand  Black board  

2  Basic concepts – Units and Dimensions Students are able to develop units and 
dimensions of all the quantities  

2 Understand  Black board 

3  Dimensional analysis Understand the concept of dimensional analysis 
with problems  

3 Understand and 
apply 

Black board 

4  Fluid statics and its applications-hydrostatic 
equilibrium,  

Understand what is fluid and derive an 
expression for hydrostatic equilibrium  

1 Understand  Black board 

5  Applications of fluid statics- Manometers and 
decanters. 

Applications of fluid statics by using 
manometers and decanters with problems  

2 Apply Black board 

6  Fluid Flow Phenomena: Laminar flow, Shear 
rate, Shear stress, 

Understand the concept of Reynolds experiment 
and understand the flow types  

2 Understand Black board 

7  Rheological properties of 
fluids, Turbulence, Boundary layers 

Understand Newton’s law of viscosity and 

classification of fluids based on Reynolds 
number . learnt about the concept of boundary 
layer  

2 Understand Black board & you 
tube videos 

                            UNIT-II   
8  Basic Equations of Fluid Flow- 

Continuity,differential momentum balance 
and equation of motion. 

Understand the basic equations and using the 
equations derive equations for continuity and  
equation of motion  

3 Understand and 
apply 

Black board 

9  Macroscopic momentum balances, 
Mechanical Energy equations. 

Understand the concept of macroscopic 
momentum balance and derive mechanical 
energy balance equation  

2 Understand Black board  

10  Incompressible Flow in Pipes and Channels: 
shear stress and skin friction in pipes,  

Understand the concept of incompressible fluids 
and lear how these fluids behaves in pipes and 
channels  

2 Understand  

11  laminar 
flow in pipes and channels, turbulent flow in 
pipes and channels 

Derive an expression for the laminar flow of 
incompressible fluids in pipes and channels 

2 Apply Black board  

12  Friction factor, flow through channels of 
noncircular cross section 

Understand the concept of friction factor and 
derive a expressions for flow through non 
circular channels with the help of equivalent 
diameter with hydraulic radius 

2 Evaluate   Black board  

13  Friction from changes in velocity or direction, 
flow of liquids in thin layers.  

Understand and evaluate how Friction changes 
by change in velocity or direction, flow of 
liquids in thin layers. 

2 Evaluate Black board  

 UNIT – III 



  

14  Flow of Compressible Fluids: Continuity 
equation 

Understand the concept of Flow of Compressible 
Fluids: Continuity equation 

2 Understand  Black board  

15  processes of compressible flow, 
isentropic flow through nozzles, adiabatic  

Derive the  processes of compressible flow, 
Isentropic Frictional flow flow through nozzles, 
adiabatic  

2 Understand Black board 

16  Frictional flow and isothermal 
frictional flow. 

Derive equations for isothermal 
frictional flow. 

2 Understand Black board  

17  Flow Past Immersed Bodies: drag and drag 
coefficient 

Understand the concept of flow past immersed 
bodies and understand the terms Drag and drag 
coefficient  

2 Understand Black board  

18  Friction in flow through beds of solids Derive an expression for pressure drop across the 
bed of solids for a wide range of Reynolds 
number. 

2 Understand Black board  

19  motion of 
particles through fluids, 

Derive an expression for the motion of particles 
through fluids  

2 Understand Black board  

20  Fluidization, mechanism of fluidization, 
pressure drops in fluidization, applications of 
fluidization. 

Understand the concept of fluidization and 
derive an expression for pressure drop across a 
fluidized bed and its applications. 

3 Understand  and 
Analyze 

Black board & video 
lecture  

                                                                                                               UNIT-IV 
21  Transportation of Fluids: Pipes, fittings, 

valves- gate valves and 
globe valves, plug cocks and ball 
valves, check valves. 

Understand the Transportation of Fluids: Pipes, 
fittings, valves- gate valves and globe valves, 
plug cocks and ball valves, check valves. 

2 Understand Black board & video 
lecture  

22  Pumps: Types, Selection, Applications, 
Performance characteristics of centrifugal 
and 
Reciprocating pumps.  

Studnets are able to understand the working of 
pumps and different types of pumps and 
performance and characteristics of centrifugal 
pump and reciprocating pumps  

3 Understand Black board & video 
lecture  

23  Comparison of devices for moving fluids, 
constructional features and 
working principle of jet ejectors, compressors. 

Understand the principle and working of jet 
ejectors and compressors and their devices . 

3 Understand Black board & video 
lecture  

24  Metering of Fluid: Constructional features 
and working principles of: venturi meter, 
orifice 
meter, rota meters 

Understand the Constructional features and 
working principles of: venturi meter, orifice 
meter, rota meters 

1 Analyze Black board  

25  Pitot tube, target meters, vortex-shedding 
meter, turbine meter, magnetic meters. 

Understand the Constructional features and 
working principles of Pitot tube, target meters, 
vortex-shedding meter, turbine meter, magnetic 
meters. 

2 Analyze Black board & video 
lecture  

26  Application of Bernoulli equation: Venturi 
meter and Orifice meter,  
 

Problems on Venturi meter and Orifice meter, 2 Analyze Black board & video 
lecture  



  

27  flow rate calculations 
from the readings of venture meter, orifice 
meter and Pitot tube.  
 

flow rate calculations 
from the readings of venture meter, orifice meter 
and Pitot tube.  

 

2 Analyze  Black board & video 
lecture  

28  Revision   2  Black board  

 Total   60   
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CH205-(R18) Mechanical Operations 
 

Unit.No Topic of the syllabus to be covered Learning outcomes 

Teaching 
mode 
BB/ 

OHP 
/LCD 

Hours required Total 
no of 
hours 

(cumul
ative) 

Expected 
date of 

completion 
(for each 

unit) 

Lectures Tutorial 

1.  Characterization of solid particles: 
shape and size, 

Students will be able to understand the role 
and relevance of Chemical Engineering 
Thermodynamics 

BB 2  2  

 mixed particle size analysis, specific 
surface of mixtures, 

Students will be able to understand the role 
and relevance of Chemical 
EngineeringThermodynamics 

BB 2  2  

 average particle size, number of 
particles in mixture, 

Students will be able to understand the role 
and relevance of Chemical Engineering 
Thermodynamics 

BB 2  2  

 screen analysis and standard screen 
series, 

Students will be able to understand the role 
and relevance of Chemical Engineering 
Thermodynamics 

BB/ LCD 1  1  

 size measurements with fine paticles. Students will be able to understand the role 
and relevance of Chemical Engineering 
Thermodynamics 

BB 1  1  

 Properties of masses of particulate, 
storage and 
conveying of solids 

Students will be able to understand the role 
and relevance of Chemical Engineering 
Thermodynamics 

BB/ LCD 1  1  

2.  Characteristics of comminuted 
products, energy and power 
requirements in comminution, 

Students will be able to understand the role 
and relevance of Chemical Engineering 
Thermodynamics 

BB 1  1  

 Crushing laws and work index.  Students will be able to understand the role 
and relevance of Chemical Engineering 
Thermodynamics 

BB/ LCD 1 1 2  

 Equipment for size reduction; Students will be able to understand the role 
and relevance of Chemical Engineering 
Thermodynamics 

BB/ LCD 1 1 2  

 crushers, grinders, ultra fine grinders Students will be able to understand the role 
and relevance of Chemical Engineering 
Thermodynamics 

BB/ LCD 1  1  

 Cutting machines. Students will be able to understand the role 
and relevance of Chemical Engineering 
Thermodynamics 

BB/ LCD 1 1 2  



  

 Open circuit and closed circuit 
operation 

Students will be able to understand the role 
and relevance of Chemical Engineering 
Thermodynamics 

BB/ LCD  1  1  

 energy consumption, size 
enlargement. 

Students will be able to understand the role 
and relevance of Chemical Engineering 
Thermodynamics 

BB 1  1  

3.  stationary, grizzlying, gyratory, Students will be able to Understand and 
analyze processes such as isothermal 

BB/ LCD 1  1  

 vibrating, revolving screens. Students will be able to Understand and 
analyze processes such as isothermal 

BB/ LCD 1  1  

 Comparison of ideal and actual screens, 
material balances over screen 

Students will be able to Understand and 
analyze processes such as isothermal 

BB 1  1  

 Capacity and effectiveness of 
Screens 

Students will be able to Understand and 
analyze processes such as isothermal 

BB 1  1  

 Magnetic separators Students will be able to Understand and 
analyze processes such as isothermal 

BB/ LCD 1  1  

 Electro- static separators and froth 
flotation 

Students will be able to Understand and 
analyze processes such as isothermal 

BB/ LCD 1  1  

4.  cake filters, centrifugal filters, Students will be able to explain the property 
relation of homogeneous phases 

BB/ LCD 1 1 2  

 filter media, filter aids. Principles of 
Cake 
filtration 

Students will be able to explain the property 
relation of homogeneous phases 

BB/ LCD 1 1 2  

 Pressure drop calculations, constant 
rate filtration 

Students will be able to explain the property 
relation of homogeneous phases 

BB 1 1 2  

 constant pressure filtration. Clarifying 
filters 

Students will be able to explain the property 
relation of homogeneous phases 

BB 1  1  

 liquid clarification, gas cleaning Students will be able to explain the property 
relation of homogeneous phases 

BB/ LCD 1 1 2  

 principle of clarification Students will be able to explain the property 
relation of homogeneous phases 

BB 1 1 2  

 Gravity classifiers, sorting classifier; 
sink and float methods 

Students will be able to understand and 
Analyze steam power cycles; refrigeration 
cycles 

BB/ LCD 1 1 2  

 differential settling methods, clarifiers 
and thickeners 

Students will be able to understand and 
Analyze steam power cycles; refrigeration 
cycles 

BB 1 1 2  

 Centrifugal sedimentation processes; 
cyclones, hydroclones 

Students will be able to understand and 
Analyze steam power cycles; refrigeration 
cycles 

BB/ LCD 1 1 2  

 centrifugal decanters, 
jigging and tabling 

Students will be able to understand and 
Analyze steam power cycles; refrigeration 
cycles 

BB/ LCD 1  1  



  

 Purpose of agitation, agitation vessels Students will be able to understand and 
Analyze steam power cycles; refrigeration 
cycles 

BB/ LCD 1  1  

 power consumption in agitated vessels. 
Blending and mixing. 

Students will be able to understand and 
Analyze steam power cycles; refrigeration 
cycles 

BB/ LCD 1  1  
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R.V.R. & J.C.COLLEGE OF ENGINEERING (Autonomous) 
Chandramoulipuram, Chowdavaram, GUNTUR – 522 019. 

DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING 
 

 
 
 

1. TITLE OF THE COURSE WITH CODE NUMBER: 

Course Code : PS511 
Title of the Course : MODERN CONTROL THEORY 
Year & semester : M.Tech. First Year &First Sem 

Academic Year : 2018-19     
Periods per Week : 4 P theory / week          

Nature of the Course     :   Engineering Core 

Name of Instructor : Dr. A.RamaKoteswaraRao  

Designation : Associate Professor 

E-mail : ramnitkkr@gmail.com,  

 

mailto:ramnitkkr@gmail.com


 
Course Objectives: 
Main objectives of this course are  

1. To familiarize the students with the state space analysis of dynamic systems and observe their Controllability and 
Observability. 

2. To make students understand the concepts of describing function analysis of nonlinear systems and analyze the 
stability of the systems 

3. To familiarize the students with the concepts of optimal control. 
 

Course Learning outcomes: 
 
Upon completion of the course, student will be able to:  
CO1: Evaluate the design of state space analysis 
CO2: Evaluate the Controllability and Observability of State Model 
CO3: Analyze non-linear control systems using describing functions. 
CO4: Analyze the stability of Non-linear control systems using different techniques. 
CO5: Evaluate the design of optimal control.  
 
Content Delivery Methods: 
M1:   Lecture interspersed with discussion               M2:  Guest Lecture                  
M3:   Tutorial                                                            M4:  Field Visits 
M5:   Experimental (Models, Virtual, simulation)   M6: Group Assignments, Other Pedagogical tools  
 
 
LESSON PLAN 
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N
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Topics to be 
covered 

Chapter in 
the 

textbook/ 
reference 

Teaching 
aid 

Delivery 
methods 

U
N

IT
 – I  

1.  The concept of state, 
state variable 
analysis.  

M.Gopal Black Board M1 

2.  State equations for 
dynamic systems 

M.Gopal Black Board M1 

3.  Time invariance and 
Linearity 

M.Gopal Black Board M1 

4.  Nonuniqueness of 
state model 

M.Gopal Black Board M1 

5.  State diagrams for 
Continuous-Time 
State models 

M.Gopal Black Board M1 

6.  Problems on state 
diagrams 

M.Gopal Black Board M1 

7.  Linear Continuous 
time models for 
physical systems 

M.Gopal Black Board M1 

8.  Problems on physical 
system modelling 

M.Gopal Black Board M1, M3 

9.  Problems on physical 
system modelling 

M.Gopal Black Board M1 

10.  Existence and 
uniqueness of 
Solutions to 
Continuous-Time 
State Equations 

M.Gopal Black Board M1 

11.  Solutions of Linear 
Time Invariant 
Continuous-Time 

M.Gopal Black Board M1 
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Topics to be 
covered 

Chapter in 
the 

textbook/ 
reference 

Teaching 
aid 

Delivery 
methods 

State Equations 
12.  State transition 

matrix and its 
properties 

M.Gopal Black Board M1 

13.  Problems on State 
transition matrix 

M.Gopal Black Board M1, M3 

14.  Problems on State 
transition matrix 

Ogata.K Black Board M1, M3 

U
N

IT
 – II  

15.  General concept of 
controllability 

M.Gopal Black Board M1 

16.  General concept of 
Observability 

M.Gopal Black Board M1 

17.  Controllability tests 
for Continuous-Time 
Invariant Systems 

M.Gopal Black Board M1 

18.  Observability tests 
for Continuous-Time 
Invariant Systems 

M.Gopal Black Board M1 

19.  Problems on 
Controllability test 

M.Gopal Black Board M1,M3 

20.  Problems on 
Observability test 

M.Gopal Black Board M1 

21.  Controllability and 
Observability of 
State Model in 
Jordan Canonical 
form 

M.Gopal Black Board M1 

22.  Controllability and 
Observability 
Canonical forms of 
State model.   

M.Gopal Black Board M1 

 23.  Problems on Jordan 
Canonical form 

Ogata.K Black Board M1 

U
N

IT
 

– III  

24.  Non Linear Systems 
Introduction 

M.Gopal Black Board M1 
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Topics to be 
covered 

Chapter in 
the 

textbook/ 
reference 

Teaching 
aid 

Delivery 
methods 

25.  Types of Non-
Linearities : 
Saturation – Dead-
Zone - Backlash – 
Jump Phenomenon 
etc. 

M.Gopal Black Board M1 

26.  Singular Points M.Gopal Black Board M1 

27.  Singular Points M.Gopal Black Board M1 

28.  Introduction to 
Linearization of 
nonlinear systems 

M.Gopal Black Board M1 

29.  Properties of Non-
Linear systems 

M.Gopal Black Board M1,M3 

30.  Describing function 
approach 

M.Gopal Black Board M1 

31.  describing function 
analysis of nonlinear 
systems 

M.Gopal Black Board M1 

32.  Derivation of 
describing functions 
for saturation 
nonlinearity 

M.Gopal Black Board M1 

33.  Derivation of 
describing functions 
for dead-zone 
nonlinearity 

M.Gopal Black Board M1 

34.  Derivation of 
describing functions 
for Back-Lash 
nonlinearity 

M.Gopal Black Board M1, M3 

 35.  Derivation of 
describing functions 
for combination of  
nonlinearities 

M.Gopal Black Board M1, M3 

 36.  Derivation of 
describing functions 
for combination of  
nonlinearities 

M.Gopal Black Board M1, M3 



 

L
ec

tu
re

 
N

o.
 

Topics to be 
covered 

Chapter in 
the 

textbook/ 
reference 

Teaching 
aid 

Delivery 
methods 

U
N

IT
-IV

 

37.  Stability in the sense 
of Lyapunov 

M.Gopal Black Board M1 

38.  Lyapunov’s stability 

and Lypanov’s 

instability theorems 

M.Gopal Black Board M1 

39.  Stability Analysis of 
the Linear 
continuous time 
invariant systems by 
Lyapunov second 
method 

M.Gopal Black Board M1 

40.  Direct method of 
Lyapunov 

M.Gopal Black Board M1 

41.  Generation of 
Lyapunov functions 
using Variable 
gradient method 

M.Gopal Black Board M1 

42.  Generation of 
Lyapunov functions 
using Krasovskii’s 

method 

M.Gopal Black Board M1 

43.  Problems on 
Variable gradient 
method 

M.Gopal Black Board M1 

44.  Problems on 
Variable gradient 
method 

Ogata.K Black Board M1, M3 

45.  Problems on 
Krasovskii’s method 

M.Gopal Black Board M1 

46.  Problems on 
Krasovskii’s method 

Ogata.K Black Board M1,M3 

47.  Estimation of 
transients using 
Lyapunov functions 

M.Gopal Black Board M1 

48.  Estimation of 
transients using 
Lyapunov functions 

M.Gopal Black Board M1 

 49.  Problems M.Gopal Black Board M1 

U
N

IT
 – V

 

50.  Introduction to 
optimal control 

M.Gopal Black Board M1 

51.  Formulation of 
optimal control 
problem 

M.Gopal Black Board M1 
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Topics to be 
covered 

Chapter in 
the 

textbook/ 
reference 

Teaching 
aid 

Delivery 
methods 

52.  calculus of variations 
– fundamental 
concepts 

M.Gopal Black Board M1 

53.  Problems M.Gopal Black Board M1 

54.  variation of 
functionals 

M.Gopal Black Board M1, M3 

55.  Fundamental 
theorem of Calculus 
of variations 

M.Gopal Black Board M1 

56.  Boundary conditions 
–constrained 
minimization 

M.Gopal Black Board M1 

57.  Hamiltonian method Ogata.K Black Board M1 

58.  Linear Quadratic 
regulator 

M.Gopal Black Board M1 

59.  Problems on LQR M.Gopal Black Board M1,M3 

60.  Problems on LQR M.Gopal Black Board M1,M3 

61.  Problems on LQR Ogata.K Black Board M1,M3 

 
 
 



R.V.R. & J.C.COLLEGE OF ENGINEERING ( Autonomous) 

Chandramoulipuram, Chowdavaram, GUNTUR – 522 019. 

DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING 

PS 512 Advanced Power system Analysis  

LESSON PLAN (AY 2018-19) 

Lecture 

No. 

Topics to be covered Chapter in the 

textbook/ reference 

Teaching aid Delivery 

methods 

1 Course Objectives & Outcomes, 
Syllabus Discussion 

Stagg G.Ward, El-

Abiad 

 Power Point  M1 

2 Matrices Properties Stagg G.Ward, El-

Abiad 

 Power Point  M1 

3 Partitioning Of Matrices Stagg G.Ward, El-

Abiad 

 Power Point  M1 

4 Introduction To Graph Theory Stagg G.Ward, El-

Abiad 

 Power Point  M1 

5 Formation Of Incidence Matrices A^, A, 
B, B  ̂

Stagg G.Ward, El-

Abiad 

 Power Point  M1 

6 Formation Of Incidence Matrices 
C,c^,k 

Stagg G.Ward, El-

Abiad 

 Power Point  M1 

7 Numerical For Formation Of Incidence 
Matrices 

Stagg G.Ward, El-

Abiad 

 Power Point  M3 

8 Concept Of Primitive Network & 
Interconnected Network, 
Equations 

Stagg G.Ward, El-

Abiad 

 Power Point  M1 

9 Derivation For Ybus Using Singular 
Transformation 

Stagg G.Ward, El-

Abiad 

 Power Point  M1 

10 Derivation For Ybr  Using Singular 
Transformation 

Stagg G.Ward, El-

Abiad 

 Power Point  M1 

11 Derivation For Zloop Using Singular 
Transformation 

Stagg G.Ward, El-

Abiad 

Power Point M1 

12 Problem On Ybus Using Singular 
Transformation 

Stagg G.Ward, El-

Abiad 

Black Board M3 

13 Problem On Ybr & Zloop Stagg G.Ward, El-

Abiad 

Black Board M3 

14 Derivations For Ybr Using Non-
singular 
Transformation 

Stagg G.Ward, El-

Abiad 

 Power Point  M1 

15 Derivations For Zloop Using Non-
singular 
Transformation 

Stagg G.Ward, El-

Abiad 

Power Point M1 

16 Formation Of Ybus Using Direct 
Inspection Technique 

Stagg G.Ward, El-

Abiad  

 Power Point  M1 

17 Problems On Ybus Using Inspection 
Technique 

Stagg G.Ward, El-

Abiad 

 Black Board M3 

18 Ybus With Tap Changing Transformer Stagg G.Ward, El-

Abiad 

 Power Point  M1 

19 Numerical on Tap changing 
Transformer 

Stagg G.Ward, El-

Abiad 

Black Board M3 

20 Modelling Of Phase Shifting 
Transformer 

Stagg G.Ward, El-

Abiad 

 Power Point  M1 

21 Modelling Of Synchronous Machine, 
Load & Transmission 
Lines 

Stagg G.Ward, El-

Abiad 

 Power Point  M1 

22 Modelling Of Three Phase 
Transmission Lines 

J. Arrilaga and 

C.P.Arnold 

 Power Point  M1 



Lecture 

No. 

Topics to be covered Chapter in the 

textbook/ reference 

Teaching aid Delivery 

methods 

23 Formation Of Zbus Using Building 
Algorithm 

Stagg G.Ward, El-

Abiad 

 Power Point  M1 

24 Branch Algorithm Stagg G.Ward, El-

Abiad 

 Power Point  M1 

25-26 Addition Of Link Algorithm Stagg G.Ward, El-

Abiad 

 Power Point  M1 

27 Problem On Zbus Formation Without 
Mutual Coupling 

Stagg G.Ward, El-

Abiad 

Black Board M3 

28 Problem On Zbus With Mutual 
Coupling 

Stagg G.Ward, El-

Abiad 

Black Board M3 

29 Modification Of Zbus Due To The 
Changes In Network 

Stagg G.Ward, El-

Abiad 

 Power Point  M1 

30 Load Flow Studies, Gauss, G-s Load 
Flow Techniques 

Stagg G.Ward, El-

Abiad 

 Power Point  M1 

31 Problem On Gauss Seidel Load Flow 
With Pq Buses 

Stagg G.Ward, El-

Abiad 

Black Board M3 

32 Problem On Gslf With Acceleration 
Factor 

Stagg G.Ward, El-

Abiad 

Black Board M3 

33 Gslf With Pv Bus Stagg G.Ward, El-

Abiad 

 Power Point  M1 

34 Newton Raphson Load Flow 
Technique Rectangular Version 

Stagg G.Ward, El-

Abiad 

Power Point  M1 

35 Nrlf (polar Version) Stagg G.Ward, El-

Abiad 

 Power Point  M1 

36 Problem On Nrlf (rectangular Version) Stagg G.Ward, El-

Abiad 

Black Board M3 

37 Problem On Nrlf (rectangular Version) Stagg G.Ward, El-

Abiad 

Black Board M3 

38 Problem On Nrlf(polar Version) Stagg G.Ward, El-

Abiad 

Black Board M3 

39 Fdlf Technique & Numerical Stagg G.Ward, El-

Abiad 

Power Point M1 

40 Fault Analysis, Symmetrical fault 
Algorithm 

Stagg G.Ward, El-

Abiad 

Power Point M1 

41 Unsymmetrical faults, LG Fault Stagg G.Ward, El-

Abiad 

Power Point M1 

42 LL, LL-G Faults Stagg G.Ward, El-

Abiad 

Power Point M1 

43 Problems on symmetrical faults Stagg G.Ward, El-

Abiad 

Black Board M3 

44-45 Problems on unsymmetrical faults Stagg G.Ward, El-

Abiad 

Black Board M3 

46 Contingency Analysis Using Zbus J.J.Grainger, 
W.D.Stevenson JR 

Power Point M1 

47 Analysis Of Single And Multiple 
Contingencies 

J.J.Grainger, 
W.D.Stevenson JR 

Power Point M1 

48 Piece Wise Solution Of Interconnected 
Systems 

J.J.Grainger, 
W.D.Stevenson JR 

Power Point M1 

49 Analysis Of Single & Multiple 
Contingencies & System 
Reduction For Contingencies 

J.J.Grainger, 
W.D.Stevenson JR 

Power Point M1 

50 Problems On Contingency Analysis J.J.Grainger, 
W.D.Stevenson JR 

Black Board M3 

 

TEXT BOOKS: 



1. Stagg G.Ward, El-Abiad : Computer methods in power system analysis, McGraw Hill, ISE, 1968.  

2. J.J.Grainger, W.D.Stevenson JR, Power system analysis, TMH, Delhi 2007. 

3. J. Arrilaga and C.P.Arnold: Computer modelling of electric power systems, John Wiley & Sons, 

N.Y.1983. 

 

Content Delivery Methods: 

M1:    Lecture interspersed with discussion                    M2:  Guest Lecture                  

M3:   Tutorial                                                            M4:  Field Visits 

M5:   Experimental (Models, Virtual, Simulation)          M6: Flipped class room  



R.V.R. & J.C.COLLEGE OF ENGINEERING ( Autonomous) 

Chandramoulipuram, Chowdavaram, GUNTUR – 522 019. 

DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING 

PS 513 Advanced Power system protection  

LESSON PLAN (AY 2018-19) 

Lecture 

No. 

Topics to be covered Chapter in the 

textbook/ reference 

Teaching aid Delivery 

methods 

1 Review of protective devices, Need 

for protection systems 

Badri Ram and 
D.N.Vishwakarma 

 Power Point  M1 

2 Nature and causes of faults, types 

of faults, effects of faults, fault 

statistics 

Badri Ram and 
D.N.Vishwakarma 

 Power Point  M1 

3 evolution of protective relays, 

essential qualities of protection 

Badri Ram and 
D.N.Vishwakarma 

 Power Point  M1,M3 

4 zones of protection, primary & 

back up protection 

Badri Ram and 
D.N.Vishwakarma 

 Power Point  M1 

5 STATIC RELAYS: Advantages of 

static relays-Basic construction of 

static relays 

T.S. MadhavaRao 

 Power Point  M1 

6 Level detectors-Replica impedance T.S. MadhavaRao  Power Point  M1 

7 Mixing circuits-General equation 

for two input phase and amplitude 

comparators 

T.S. MadhavaRao 

 Power Point  M1 

8 Duality between amplitude and 

phase comparators 
T.S. MadhavaRao 

 Power Point  M1 

9 AMPLITUDE COMPARATORS: 

Circulating current type and 

opposed voltage type 

T.S. MadhavaRao 

 Power Point  M1 

10-11 rectifier bridge comparators, Direct 

and Instantaneous comparators 
T.S. MadhavaRao 

 Power Point  M1 

12 PHASE COMPARATORS: 

Coincidence circuit type 
T.S. MadhavaRao 

 Power Point  M1 

13 block spike phase comparator, 

techniques to measure the period 

of coincidence 

T.S. MadhavaRao 

 Power Point  M1 

14 Integrating type-Rectifier and 

Vector product type 
T.S. MadhavaRao 

 Power Point  M1 

15 Phase comparators T.S. MadhavaRao  Power Point  M1 

16-17 STATIC OVER CURRENT RELAYS: 

basic principles Instantaneous over-

current relay 

Badri Ram and 
D.N.Vishwakarma 

 Power Point  M1 

18-19 Time over-current relays, definite 

time and Inverse definite time over-

current relays 

Badri Ram and 
D.N.Vishwakarma 

 Power Point  M1 

20 DIFFERENTIAL RELAYS: Analysis of 

Static Differential Relays 
T.S. MadhavaRao 

 Power Point  M1 

21 Static Relay schemes –Duo bias 

transformer differential protection 
T.S. MadhavaRao 

 Power Point  M1 

22 Harmonic restraint relay T.S. MadhavaRao  Power Point  M1 

23 Static impedance-reactance–MHO 

and angle impedance relay- 
T.S. MadhavaRao 

 Power Point  M1 

24 Sampling comparator –realization 

of reactance and MHO relay using 

sampling comparator. 

T.S. MadhavaRao 

 Power Point  M1 



Lecture 

No. 

Topics to be covered Chapter in the 

textbook/ reference 

Teaching aid Delivery 

methods 

25-26 Protection of Generators - 

Percentage differential protection, 

Protection against stator internal 

faults, stator overheating 

protection; 

Badri Ram and 
D.N.Vishwakarma 

 Power Point  M1 

27 Rotor Protection – Field ground 

fault protection, loss of excitation 

protection; protection against 

motoring and protection against 

voltage regulator failure. 

Badri Ram and 
D.N.Vishwakarma 

 Power Point  M1 

28 Transformer Protection: Percentage 

differential protection, protection 

against magnetizing inrush current, 

Badri Ram and 
D.N.Vishwakarma 

 Power Point  M1 

29 Buchholz relay, over fluxing 

protection. 

Bus Zone Protection: Differential 

current protection, high impedance 

relay scheme, frame leakage 

protection. 

Badri Ram and 
D.N.Vishwakarma 

 Power Point  M1 

30 MICROPROCESSOR BASED 

PROTECTIVE RELAYS:  

Introduction, advantages  

Badri Ram and 
D.N.Vishwakarma 

 Power Point  M1 

31 Over current relays Block diagram 

and flowchart 

Badri Ram and 
D.N.Vishwakarma 

 Power Point  M1 

32 impedance relays-directional relay-

reactance relay Block diagram and 

flowchart 

Badri Ram and 
D.N.Vishwakarma 

 Power Point  M1 

33 Generalized mathematical 

expressions for distance relays-

measurement of resistance and 

reactance 

Badri Ram and 
D.N.Vishwakarma 

 Power Point  M1 

34 MHO and offset MHO relays-

Realization of MHO characteristics-

Realization of offset MHO 

characteristics 

Badri Ram and 
D.N.Vishwakarma 

Power Point  M1 

35 Basic principle of Digital computer 

relaying 

Badri Ram and 
D.N.Vishwakarma 

 Power Point  M1 

 

TEXT BOOKS: 
1. Badri Ram and D.N.Vishwakarma, “Power system protection and Switch gear”, TMH publication 
New Delhi 1995.  
2.T.S. MadhavaRao, Power system protection Static relays, TMH 2nd edition 1981 

 

Content Delivery Methods: 

M1:    Lecture interspersed with discussion                    M2:  Guest Lecture                  

M3:   Tutorial                                                            M4:  Field Visits 

M5:   Experimental (Models, Virtual, Simulation)          M6: Flipped class room  



R.V.R. & J.C.COLLEGE OF ENGINEERING ( Autonomous) 

Chandramoulipuram, Chowdavaram, GUNTUR – 522 019. 

DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING 

PS 576 High Voltage Engineering & Insulation  

LESSON PLAN (AY 2018-19) 

Lecture 

No. 

Topics to be covered Chapter in the 

textbook/ reference 

Teaching aid Delivery 

methods 

1 Course Objectives & Outcomes, 
Syllabus Discussion 

High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

Black Board M1 

2 Ionization process High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

 Black Board M1 

3 Townsend’s current growth 
equation  

High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

Black Board M1 

4 current growth in the secondary 
processes 

High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

Black Board M1 

5 Townsend’s criterion for 
breakdown 

High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

Black Board M1 

6 streamer theory of breakdown in 
gases 

High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

Black Board M1 

7 Paschen’s law, breakdown in non- 
uniform fields and corona 
discharge 

High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

Black Board M3 

8 Liquid as Insulator, pure and 
commercial liquids 

High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

Black Board M1 

9 breakdown in pure and 
commercial liquids 

High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

Black Board M1 



Lecture 

No. 

Topics to be covered Chapter in the 

textbook/ reference 

Teaching aid Delivery 

methods 

10 Intrinsic breakdown, 
electromechanical breakdown, 
thermal breakdown  

High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

Black Board M1 

11 Breakdown of solid dielectrics in 
practice 

High Voltage 

Engineering 

fundamentals by 

Kuffel and Zungel, 

Elsevier Publications 

Black Board M1 

12 Breakdown in composite 
dielectrics 

High Voltage 

Engineering 

fundamentals by 

Kuffel and Zungel, 

Elsevier Publications 

Black Board M3 

13 Solid dielectrics used in practice High Voltage 

Engineering 

fundamentals by 

Kuffel and Zungel, 

Elsevier Publications 

Black Board M3 

14  Generation of high D.C.,  High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

 Power Point  M1 

15 Generation of high alternating 
voltages 

High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

Power Point M1 

16  Definition of impulse voltages, 
circuits for producing impulse 
voltages 

High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

 Power Point  M1 

17 Components of an impulse 
generator 

High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

 Black Board M3 

18 Generation of impulse currents High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

  M1 



Lecture 

No. 

Topics to be covered Chapter in the 

textbook/ reference 

Teaching aid Delivery 

methods 

19 Tripping and control of impulse 
generators 

High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

Black Board M3 

20 Measurement of high d.c.voltages High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

 Power Point  M1 

21 Measurement of high d.c.voltages  High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

 Power Point  M1 

22 Measurement of high a.c. and 
impulse voltages,  

High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

 Power Point  M1 

23 Measurement of high d.c current High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

 Power Point  M1 

24 Measurement of a.c. current High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

 Power Point  M1 

25 Measurement of  impulse current High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

 Power Point  M1 

26 Measurement of D.C. resistivity,  High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

Black Board M3 

27 measurement of dielectric 
constant and loss factor 

High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

Black Board M3 

28 partial discharge measurements High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

 Power Point  M1 



Lecture 

No. 

Topics to be covered Chapter in the 

textbook/ reference 

Teaching aid Delivery 

methods 

29 testing of insulators High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

 Power Point  M1 

30 testing of bushing  High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

Black Board M3 

31 testing of circuits breakers High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

Black Board M3 

32 testing of transformers and surge 
diverters 

High Voltage 

Engineering by 

M.S.Naidu and 

V.Kamaraju – TMH 

Black Board M1 

33 Natural causes for over voltages –  High Voltage 

Engineering 

fundamentals by 

Kuffel and Zungel, 

Elsevier Publications 

Black Board M1 

34 Lightning phenomenon,  High Voltage 

Engineering 

fundamentals by 

Kuffel and Zungel, 

Elsevier Publications 

Black Board M1 

35 Overvoltage due to switching 
surges, system faults and other 
abnormal conditions,  

High Voltage 

Engineering 

fundamentals by 

Kuffel and Zungel, 

Elsevier Publications 

Black Board M3 

36 Overvoltage due to switching 
surges, system faults and other 
abnormal conditions,  

High Voltage 

Engineering 

fundamentals by 

Kuffel and Zungel, 

Elsevier Publications 

Black Board M3 

37 Overvoltage due to switching 
surges, system faults and other 
abnormal conditions,  

High Voltage 

Engineering 

fundamentals by 

Black Board M3 



Lecture 

No. 

Topics to be covered Chapter in the 

textbook/ reference 

Teaching aid Delivery 

methods 

Kuffel and Zungel, 

Elsevier Publications 

38 Overvoltage due to switching 
surges, system faults and other 
abnormal conditions, 

High Voltage 

Engineering 

fundamentals by 

Kuffel and Zungel, 

Elsevier Publications 

Black Board M3 

39 Principles of Insulation 
Coordination on High voltage and 
Extra High Voltage power systems 

High Voltage 

Engineering 

fundamentals by 

Kuffel and Zungel, 

Elsevier Publications 

Black Board M3 

40 Principles of Insulation 
Coordination on High voltage and 
Extra High Voltage power systems 

High Voltage 

Engineering 

fundamentals by 

Kuffel and Zungel, 

Elsevier Publications 

Power Point M1 

41 Principles of Insulation 
Coordination on High voltage and 
Extra High Voltage power systems 

High Voltage 

Engineering 

fundamentals by 

Kuffel and Zungel, 

Elsevier Publications 

Power Point M1 

42 Principles of Insulation 
Coordination on High voltage and 
Extra High Voltage power systems 

High Voltage 

Engineering 

fundamentals by 

Kuffel and Zungel, 

Elsevier Publications 

Power Point M1 

 

TEXT BOOKS:  

1. High Voltage Engineering by M.S.Naidu and V.Kamaraju – TMH.  

2. High Voltage Engineering fundamentals by Kuffel and Zungel, Elsevier Publications 

Content Delivery Methods: 

M1:    Lecture interspersed with discussion                    M2:  Guest Lecture                  

M3:   Tutorial                                                            M4:  Field Visits 

M5:   Experimental (Models, Virtual, Simulation)          M6: Flipped class room  

 



COURSE OBJECTIVES:  

1. To impart the knowledge on breakdown mechanism in the insulators used in the power system 

network  

2. To gain the knowledge on generations and measurement of D.C voltages, A.C voltages and 

impulse Voltages.  

3. To find out various method of testing electrical apparatus used in the transmission and 

distribution.  

COURSE OUTCOMES: Upon the completion of this course the student will be able to  

1. Understand the breakdown mechanism of gas, liquid and solid insulators.  

2. Know various methods of generating and measuring various types of voltages and currents.  

3. Understand different methods of measuring various types of voltages and currents.  

4. Gain knowledge on testing of various electrical apparatus.  

5. Get an idea of insulation coordination and causes of over voltages at high voltage level. 



R.V.R. & J.C.COLLEGE OF ENGINEERING ( Autonomous) 

Chandramoulipuram, Chowdavaram, GUNTUR – 522 019. 

DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING 

PS 581 DISTRIBUTION SYSTEMS PLANNING & AUTOMATION 

LESSON PLAN (AY 2018-19) 

Lecture 

No. 

Topics to be covered Chapter in the 

textbook/ 

reference 

Teaching aid Delivery 

methods 

1 Introduction to distribution systems and planning 

of DS 
Turan Gonen 

 Power Point  M1 

2-3 Planning and forecast techniques Turan Gonen  Power Point  M1 

4 Present and future role of computers in 
distribution system planning 

Turan Gonen 
 Power Point  M1 

5 Load characteristics and Load models Turan Gonen  Power Point  M1 

6 Problems on load characteristics  S. Sivanagaraju 

and V. Sankar 

 Power Point  M1 

7 Load growth – tariffs, problems on tariffs  S. Sivanagaraju 

and V. Sankar 

 Power Point  M1 

8 Tutorial on load characteristics and tariffs  S. Sivanagaraju 

and V. Sankar 

 M1,M3 

9 Deign of sub transmission lines and 
distribution substations: Introduction – 

sub transmission systems 

Turan Gonen 

 Power Point  M1 

10 distribution substation – Substation bus 
schemes , description and comparison of 
switching schemes 

Turan Gonen 

 Power Point  M1 

11-12 substation location and rating Turan Gonen  Power Point  M1 

13 Application of network flow techniques in 
rural distribution networks to determine 
optimum location of sub-station   

Turan Gonen 

 Power Point  M1 

14 Design considerations on primary 
systems: Introduction 

Turan Gonen 
 Power Point  M1 

15 types of feeders - voltage levels Turan Gonen  Power Point  M1 

16 Radial type feeders - feeders with 
uniformly distributed load and non 
uniformly distributed loads 

Turan Gonen 

 Power Point  M1 

17 Design considerations of secondary 
systems: Introduction 

Turan Gonen 
 Power Point  M1 

18 secondary voltage levels Turan Gonen  Power Point  M1 

19 Secondary banking - existing systems 
improvement 

Turan Gonen 
 Power Point  M1 

20-21 Voltage drop and power loss 
calculations: Three phase primary lines - 
non 3 phase primary lines - 4 wire multi 
grounded primary lines 

Turan Gonen 

S. Sivanagaraju 

and V. Sankar 

 Power Point  M1 

22 copper loss – Distribution feeder costs S. Sivanagaraju 

and V. Sankar 

 Power Point  M1 

23 loss reduction and voltage improvement in 
rural distribution networks 

S. Sivanagaraju 

and V. Sankar 

 Power Point  M1 

24-25 Problems  S. Sivanagaraju 

and V. Sankar 

Power Point, 

Tutorial  

M1,M3 

26 Distribution system Protection: Basic 
definitions - over current protection 
devices - fuses, automatic circuit 

S. Sivanagaraju 

and V. Sankar 

 Power Point  M1 



Lecture 

No. 

Topics to be covered Chapter in the 

textbook/ 

reference 

Teaching aid Delivery 

methods 

reclosures, automatic line sectionalizers - 
objectives of distribution system protection 

27 coordination of protective devices - Fuse to 
Fuse coordination, Fuse to circuit breaker 
coordination, Reclosure to circuit breaker 
coordination.    

S. Sivanagaraju 

and V. Sankar 

 Power Point  M1 

28 Applications of Capacitors to 
distribution systems: Effect of series and 

shunt capacitors - Power factor correction 

Turan Gonen 

 Power Point  M1 

29-30 Problems S. Sivanagaraju 

and V. Sankar 

Tutorial  M3 

31 economic justification for capacitors – a 
computerized method to determine the 
economic power factor - Procedure to 
determine the best and optimum capacitor 
location 

Turan Gonen 

 Power Point  M1 

32 Distribution System Voltage 
Regulation: Basic definitions - Quality of 
service - voltage control 

Turan Gonen 

 Power Point  M1 

33 Methods of voltage control, line drop 
compensation 

Turan Gonen 
 Power Point  M1 

34 Distribution Automation: Introduction – 
description – benefits 

S. Sivanagaraju 

and V. Sankar 

 Power Point  M1 

35 distribution automation components – 
distribution SCADA – distribution 
management system – functions of DMS-   

S. Sivanagaraju 

and V. Sankar 

 Power Point  M1 

36 Distribution management- Data 
dependency and sustainability 

S. Sivanagaraju 

and V. Sankar 

 Power Point  M1 

37 Functional requirements of DSCADA – 
DA/Management functionalities 

S. Sivanagaraju 

and V. Sankar 

 Power Point  M1 

38 Mapping of Function Vs Benefit S. Sivanagaraju 

and V. Sankar 

 Power Point  M1 

39 Communication systems for DA: 
Introduction 

S. Sivanagaraju 

and V. Sankar 

 Power Point  M1 

40 Communication requirements – 
Communication Systems used  

S. Sivanagaraju 

and V. Sankar 

 Power Point  M1 

 

Turan Gonen ―Electric Power Distribution Engineering, 3rd Edition, CRC Press-

2014 

S. Sivanagaraju and V. Sankar, ―Electrical distribution and automation, Dhanpat rai & 

Co – 2006. 

Content Delivery Methods: 

M1:    Lecture interspersed with discussion                    M2:  Guest Lecture                  

M3:   Tutorial                                                            M4:  Field Visits 

M5:   Experimental (Models, Virtual, Simulation)          M6: Flipped class room  

 



R.V.R. & J.C.COLLEGE OF ENGINEERING (Autonomous) 
Chandramoulipuram, Chowdavaram, GUNTUR – 522 019. 

DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING 
 

 
 
 

1. TITLE OF THE COURSE WITH CODE NUMBER: 

Course Code : PS511 
Title of the Course : AI Techniques for PS applications  
Year & semester : M.Tech. First Year &Second Sem 

Academic Year : 2018-19     
Periods per Week : 4 P theory / week          

Nature of the Course     :   Engineering Core 

Name of Instructor : Dr. A.RamaKoteswaraRao  

Designation : Associate Professor 

E-mail : ramnitkkr@gmail.com,  

 

mailto:ramnitkkr@gmail.com


 
Course Objectives: 
Main objectives of this course are  

1. To provide students with strong foundation on the classification of architectures of artificial neural   networks. 
2. To enable the students to have a fair knowledge about genetic algorithm.  
3. To enable the students to have a fair knowledge about Fuzzy logic and fuzzy logic controllers. 

 
Course Learning outcomes: 
 
Upon completion of the course, student will be able to:  
CO1: Get an idea of artificial neural   networks and algorithms.  
CO2: To gain the knowledge of production of best generations by using different genetic operators.  
CO3: Get the complete idea of fuzzy logic controllers. 
CO4: Get the idea of fault diagnosis and load forecasting. 
CO5: Get the knowledge of applications of fuzzy logic.  
Content Delivery Methods: 
M1:   Lecture interspersed with discussion               M2:  Guest Lecture                  
M3:   Tutorial                                                            M4:  Field Visits 
M5:   Experimental (Models, Virtual, simulation)   M6: Group Assignments, Other Pedagogical tools  
 
 
LESSON PLAN 
 

 

L
ec

tu
re

 
N

o.
 

Topics to be 
covered 

Chapter in 
the textbook/ 

reference 

Teaching 
aid 

Delivery 
methods 

U
N

IT
 – I  

1.  Introduction to 
Neural Networks 

Rajasekharan 
and Pai 

Black Board M1 

2.  Humans and 
Computers 

Rajasekharan 
and Pai 

Black Board M1 

3.  Organization of the 
Brain 

Chennakesava 
R Alavala 

Black Board M1 

4.  Biological Neuron Rajasekharan 
and Pai 

Black Board M1 

5.  Biological and 
Artificial Neuron 
Models 

Chennakesava 
R Alavala 

Black Board M1 

6.  neural network 
architectures 

Rajasekharan 
and Pai 

Black Board M1 

7.  Knowledge 
representation 

Rajasekharan 
and Pai 

Black Board M1 

8.  learning process-
learning tasks 

Rajasekharan 
and Pai 

Black Board M1 

9.  Feed Forward Neural 
Networks 

Rajasekharan 
and Pai 

Black Board M1 

10.  Perceptron Models: 
Discrete, Continuous 
and Multi-Category 

Chennakesava 
R Alavala 

Black Board M1 

11.  Training Algorithms: 
Discrete and 
Continuous 
Perceptron Networks 

Rajasekharan 
and Pai 

Black Board M1 

12.  Perception 
Convergence 
theorem 

Chennakesava 
R Alavala 

Black Board M1 

13.  Limitations of the 
Perceptron Model, 
Applications 

Rajasekharan 
and Pai 

Black Board M1 



 

L
ec

tu
re

 
N

o.
 

Topics to be 
covered 

Chapter in 
the textbook/ 

reference 

Teaching 
aid 

Delivery 
methods 

14.  ANN paradigm-back 
propagation 

Rajasekharan 
and Pai 

Black Board M1 

 15.  RBF algorithms-
Hope field networks 

Rajasekharan 
and Pai 

Black Board M1 

U
N

IT
 – II  

16.  Genetic algorithms-
introduction 

Rajasekharan 
and Pai 

Black Board M1 

17.  Encoding-fitness 
function 

Rajasekharan 
and Pai 

Black Board M1 

18.  Reproduction 
operators 

Rajasekharan 
and Pai 

Black Board M1 

19.  Genetic modelling Rajasekharan 
and Pai 

Black Board M1 

20.  Genetic operator-
Selection  

Rajasekharan 
and Pai 

Black Board M1 

21.  Genetic operator-
Selection methods 

Rajasekharan 
and Pai 

Black Board M1 

22.  Genetic operator- 
cross over   

Rajasekharan 
and Pai 

Black Board M1 

23.  Genetic operator-
mutation 

Rajasekharan 
and Pai 

Black Board M1 

24.  Generational cycle Rajasekharan 
and Pai 

Black Board M1 

25.  Convergence of 
genetic algorithm 

Rajasekharan 
and Pai 

Black Board M1 

U
N

IT
 – III  

26.  Classical AND 
Fuzzy Sets 

Rajasekharan 
and Pai 

Black Board M1 

27.  classical sets - 
properties 

Rajasekharan 
and Pai 

Black Board M1 



 

L
ec

tu
re

 
N

o.
 

Topics to be 
covered 

Chapter in 
the textbook/ 

reference 

Teaching 
aid 

Delivery 
methods 

28.  Operations and 
relations 

Rajasekharan 
and Pai 

Black Board M1 

29.  Fuzzy sets Rajasekharan 
and Pai 

Black Board M1 

30.  Membership, 
Uncertainty, 
Operations, 
properties 

Chennakesava 
R Alavala 

Black Board M1 

31.  fuzzy relations, 
cardinalities 

Rajasekharan 
and Pai 

Black Board M1 

32.  membership 
functions 

Rajasekharan 
and Pai 

Black Board M1 

33.  Fuzzy Logic System 
Components 
Fuzzification 

Chennakesava 
R Alavala 

Black Board M1 

34.  Membership value 
assignment 

Rajasekharan 
and Pai 

Black Board M1 

35.  Development of rule 
base and decision 
making system 

Rajasekharan 
and Pai 

Black Board M1 

36.  Defuzzification to 
crisp sets 

Rajasekharan 
and Pai 

Black Board M1 

37.  Defuzzification 
methods 

Chennakesava 
R Alavala 

Black Board M1 

38.  Defuzzification 
methods 

Chennakesava 
R Alavala 

Black Board M1 

39.  Defuzzification 
methods 

Chennakesava 
R Alavala 

Black Board M1 

U
N

IT
-IV

 
40.  Neural network 

applications 
Rajasekharan 
and Pai 

Black Board M1 

41.  Process 
identification 

Rajasekharan 
and Pai 

Black Board M1 

42.  Problem 
Formulation 

Rajasekharan 
and Pai 

Black Board M1 

43.  Problem 
Formulation 

Rajasekharan 
and Pai 

Black Board M1 

44.  Function 
Approximation 

Rajasekharan 
and Pai 

Black Board M1 

45.  control and Process 
Monitoring 

Rajasekharan 
and Pai 

Black Board M1 

46.  fault diagnosis Rajasekharan 
and Pai 

Black Board M1 

47.  load forecasting Rajasekharan 
and Pai 

Black Board M1 

48.  Neural Network 
Toolbox 

Rajasekharan 
and Pai 

Black Board M1 



 

L
ec

tu
re

 
N

o.
 

Topics to be 
covered 

Chapter in 
the textbook/ 

reference 

Teaching 
aid 

Delivery 
methods 

49.  Neural Network 
Toolbox 

Rajasekharan 
and Pai 

Black Board M1 

50.  Neural Network 
Toolbox 

Rajasekharan 
and Pai 

Black Board M1 

51.  Neural Network 
Toolbox 

Rajasekharan 
and Pai 

Black Board M1 

U
N

IT
 – V

 

52.  Fuzzy logic 
applications 

Rajasekharan 
and Pai 

Black Board M1 

53.  Fuzzy logic control Rajasekharan 
and Pai 

Black Board M1 

54.  Problem 
Formulation 

Rajasekharan 
and Pai 

Black Board M1 

55.  Problem 
Formulation 

Rajasekharan 
and Pai 

Black Board M1 

56.  Fuzzy classification 
specific applications 
to power systems 
load frequency 
control 

Rajasekharan 
and Pai 

Black Board M1 

57.  Fuzzy Application to 
fault diagnosis 

Rajasekharan 
and Pai 

Black Board M1 

58.  Fuzzy logic toolbox Rajasekharan 
and Pai 

Black Board M1 

59.  Fuzzy logic toolbox Rajasekharan 
and Pai 

Black Board M1 

60.  Fuzzy logic toolbox Rajasekharan 
and Pai 

Black Board M1 

 
 
 



Ps 573 Advanced Microprocessors & Microcontrollers A-Y 2018-19 

M.Tech 

 

Lectur

e No. 

Learning Objectives Topics to be covered Chapter in 

the 

textbook/ 

reference 

Teachin

g aid 

Delivery 

method

s 

1.  to know the 
Introduction to 
microcomputers and 
microprocessors 

Introduction to 
microcomputers and 
microprocessors 

D.V.HALL 

Black 

Board 

M1 

2.  to know the 
Architecture of 8086 
family 

Architecture of 8086 
family 

A.K.RAY& 

D.V.HALL 

Black 

Board 

M1 

3.  to know the 
Architecture of 8086 
family 

Architecture of 8086 
family 

A.K.RAY& 

D.V.HALL 

Black 

Board 

M1 

4.  will be able to use 
Addressing modes 

Addressing modes 
 A.K.RAY 

Black 

Board 

M1, M3 

5.  will be able to use 
Addressing modes 

Addressing modes 
A.K.RAY 

Black 

Board 

M1, M3 

6.  will be able to use 
Instruction description 

Instruction description 
D.V.HALL 

Black 

Board 

M1, M3 

7.  will be able to use 
Instruction description 

Instruction description 
D.V.HALL 

Black 

Board 

M1, M3 

8.  will be able to use 
Instruction description 

Instruction description 
D.V.HALL 

Black 

Board 

M1, M3 

9.  will be able to use 
Instruction description 

Instruction description 
D.V.HALL 

Black 

Board 

M1, M3 

10.  will be able to use 
Assembler directives of 
8086 microprocessors 

Assembler directives of 
8086 microprocessors 

 A.K.RAY & 

Inter net 

Black 

Board 

M1, M3 

11.  to use Assembler 
directives of 8086 
microprocessors 

Assembler directives of 
8086 microprocessors 

  A.K.RAY & 

Inter net 

Black 

Board 

M1, M3 



12.  to use Assembler 
directives of 8086 
microprocessors 

Assembler directives of 
8086 microprocessors 

  A.K.RAY & 

Inter net 

Black 

Board 

M1, M3 

13.  to debug their 

assembly language 

programs. 

programs for use with 
an assembler A.K.RAY 

Black 

Board 

 M3 

14.  to use Writing and 
using procedures and 
assembler macros 

Writing and using 
procedures and 
assembler macros 

 A.K.RAY 
Black 

Board 

M1 

15.   to know the 
Architecture of 80386 
family 

Architectural features 
of 80386  A.K.RAY 

Black 

Board 

M1 

16.  to know the 

Architecture of 80386 

family 

Architectural features 
of 80386   A.K.RAY 

Black 

Board 

M1 

17.  to know the 

Architecture of 80486 

family 

Architectural features 
of 80486  A.K.RAY 

Black 

Board 

M1 

18.  to know the 

Architecture of 

Pentium processor 

Architectural features 
of Pentium processor  A.K.RAY 

Black 

Board 

M1 

19.  to know the 

Architecture of 

Pentium pro processor 

Introduction to 
Pentium pro processor  A.K.RAY 

Black 

Board 

M1 

20.  To understand  
Minimum mode system 

Minimum mode system 
 A.K.RAY 

Black 

Board 

M1 

21.  To understand  
Addressing memory 
and ports in 
microcomputer system 

Addressing memory 
and ports in 
microcomputer system 

D.V.HALL 

Black 

Board 

M1 

22.  To understand  8086 
interrupts and 
interrupt responses 

8086 interrupts and 
interrupt responses D.V.HALL 

Black 

Board 

M1 

23.  To understand  8086 
interrupts and 
interrupt responses 

8086 interrupts and 
interrupt responses D.V.HALL 

Black 

Board 

M1 

24.  To understand  8086 
interrupts and 
interrupt responses 

8086 interrupts and 
interrupt responses  D.V.HALL 

Black 

Board 

M1 



25.  To understand  8086 
interrupts and 
interrupt responses 

8086 interrupts and 
interrupt responses D.V.HALL 

Black 

Board 

M1 

26.  To understand  
Programmable parallel 
ports 

Programmable parallel 
ports D.V.HALL 

Black 

Board 

M1 

27.  To understand  
Handshake IO, 
interfacing 

Handshake IO, 
interfacing D.V.HALL 

Black 

Board 

M1 

28.  To understand  
Handshake IO, 
interfacing 

Handshake IO, 
interfacing D.V.HALL 

Black 

Board 

M1 

29.  To understand  

Microprocessor to 

keyboards 

 

Microprocessor to 

keyboards 

 
D.V.HALL 

Black 

Board 

M1 

30.  To understand  DAC 
principle of operation 

DAC principle of 
operation 

A.K.RAY& 

D.V.HALL 

Black 

Board 

M1 

31.  To understand  

pecifications and 

different types of DACs 

andADCs interfacing 

 

specifications and 

different types of DACs 

and interfacing 

 

A.K.RAY& 

D.V.HALL 

Black 

Board 

M1 

32.  To understand  

specifications and 

different types of ADCs 

and interfacing 

 

specifications and 

different types of ADCs 

and interfacing 

 

A.K.RAY& 

D.V.HALL 

Black 

Board 

M1, M3 

33.  To understand  

Programmable 

peripheral devices 

8254 

 

Programmable 

peripheral devices 

8254 

 

A.K.RAY 

Black 

Board 

M1 

34.  To understand  

Programmable 

peripheral devices 

8254 

 

Programmable 

peripheral devices 

8254 

 

A.K.RAY 

Black 

Board 

M1 



35.  To understand  

Programmable 

peripheral devices 

8259 

  

Programmable 

peripheral devices 

8259 

  

A.K.RAY 

Black 

Board 

M1 

36.  To understand  

Programmable 

peripheral devices 

8259 

 

Programmable 

peripheral devices 

8259 

 

A.K.RAY 

Black 

Board 

M1 

37.  To understand  
Programmable 
peripheral devices 
8251 

Programmable 
peripheral devices 
8251 

A.K.RAY 

Black 

Board 

M1 

38.  To understand  DMA 

data transfer 

To understand  RS232 

communication  

DMA data transfer 

  D.V.HALL 

Black 

Board 

M1 

39.  To understand  

standard and maximum 

mode of 8086 

operation 

 

standard and maximum 

mode of 8086 

operation 

 

A.K.RAY 

Black 

Board 

M1 

40.  TUTORIAL TUTORIAL 
 

Black 

Board 

M1 

41.  will be able to learn 

Introduction to 

microcontrollers, 

comparing 

microprocessors and 

     microcontrollers 

 

Introduction to 

microcontrollers, 

comparing 

microprocessors and 

     microcontrollers 

 

 Ayala&mazi

di 

Black 

Board 

M1 

42.  will be able to learn 

Architecture of 

8051microcontrolle

r, hardware ,input 

pins, output pins              

ports and external 

Architecture of 

8051microcontrolle

r, hardware ,input 

pins, output pins              

ports and external 

Ayala&mazid

i 

Black 

Board 

M1 



memory, counters 

and timers 

 

memory, counters 

and timers 

 

43.  will be able to learn 

pin configuration of 

8051microcontrolle

r, hardware ,input 

pins, output pins , 

ports and external 

memory, counters 

and timers 

 

 pin configuration of 

8051microcontrolle

r, hardware ,input 

pins, output pins , 

ports and external 

memory, counters 

and timers 

 

Ayala&mazid

i 

Black 

Board 

M1 

44.  will be able to learn 
Addressing modes of 
8051 microcontroller, 
Instruction set of 8051 
microcontroller 

Addressing modes of 
8051 microcontroller, 
Instruction set of 8051 
microcontroller 

Ayala&mazid

i 

Black 

Board 

M1 

45.  will be able to learn 
Serial data input and 
output and interrupts 

Serial data input and 
output and interrupts 

Ayala&mazid

i 

Black 

Board 

M1 

46.  will be able to learn 

Instruction set of 8051 

microcontroller 

56.Tutorial 

 

Instruction set of 8051 

microcontroller 

56.Tutorial 

 

Ayala&mazid

i 

Black 

Board 

M1 

47.  will be able to learn 

simple programs using 

8051 microcontroller 

 

simple programs using 

8051 microcontroller 

 

Ayala&mazid

i 

Black 

Board 

M1 

48.  will be able to learn 

Interfacing a stepper 

motor 

Interfacing a 

temperature sensor 

 

Interfacing a stepper 

motor 

Interfacing a 

temperature sensor 

 

Ayala&mazid

i 

Black 

Board 

M1 

49.  Interfacing a ADC 

Interfacing a DAC. 

Interfacing a ADC 

Interfacing a DAC. 

Ayala&mazid

i 

Black 

Board 

M1 



  

 



R.V.R. & J.C.COLLEGE OF ENGINEERING ( Autonomous) 

Chandramoulipuram, Chowdavaram, GUNTUR – 522 019. 

DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING 

PS 522 POWER SYSTEM STABILITY 

LESSON PLAN (AY 2018-19) 

Lecture 
No. 

Topics to be covered Chapter in 
the textbook/ 
reference 

Teaching 
aid 

Delivery 
methods 

1 Introduction to Power system stability, Objectives 
& Outcomes Prabha kundur  Power Point  M1 

2 Stability classification, Definitions, Stability Limit, Prabha kundur  Power Point  M1 
3 Derivation On Power Angle Equation Prabha kundur  Power Point  M1 
4 Problem On Steady State Stability Limit Prabha kundur Black Board M3 
5-6 Tutorial Problems Prabha kundur Black Board M3 
7 Stability Limit Evaluation Prabha kundur  Power Point  M1 
8 Steady State Stability Limit-analytical Method Prabha kundur Power Point M1 
9 Analytical Method Prabha kundur  Power Point  M1 
10 Problem On Analytical Method Prabha kundur Black Board M3 
11-12 Tutorial Class Prabha kundur Black Board M3 
13 Sending End Power Circle Diagram, Analytical 

Method Prabha kundur  Power Point  M1 

14 Graphical Method Of Steady State Stability Limit Prabha kundur  Power Point  M1 
15 Problem On Graphical Method Prabha kundur  Power Point  M1 
16 Drawing Receiving Power Circle And 

Determination Of Phase modifier 
Capacity 

Prabha kundur 
 Power Point  M1 

17 Voltage Stability, Voltage Collapse, Prevention 
Of Voltage 
Collapse 

Prabha kundur 
 Power Point  M1 

18 Voltage Stability Analysis Using Pv Curves Prabha kundur  Power Point  M1 
19 Voltage Stability Assessment Using Qv Curves Prabha kundur  Power Point  M1 
20 Swing Equation Derivation & Relation Between 

M And H Prabha kundur  Power Point  M1 

21 Problems On Swing Equation Prabha kundur Black Board M3 
22 Problem On Swing Equation Prabha kundur Black Board M3 
23 Equal Area Criterion Concept Prabha kundur Power Point M1 
24 Sudden Change In Mechanical Power Input 

(equal Area 
Criterion Application) 

Prabha kundur 
 Power Point  M1 

25 Sudden Loss Of Transmission Line (e.a.c) Prabha kundur  Power Point  M1 
26 Problems On Sudden Change & Loss Of T.line Prabha kundur Black Board M3 
27 Short Circuit At One End Of The Transmission 

Line Prabha kundur Power Point M1 

28 Short Circuit Away From Line Ends Prabha kundur  Power Point  M1 
29-31 Problems On Calculating Critical Clearing Angle Prabha kundur  Black Board M3 
33 Line Reclosure Using Equal Area Criterion Prabha kundur  Power Point  M1 
33 Problem On Stability Assessment Using Equal 

Area Criterion Prabha kundur  Black Board M1 

34 Point By Point Method Of Solving Swing 
Equation Prabha kundur  Power Point  M1 

35 Sustained Fault Case Using Point By Point 
Method Of Solving 
Swing Equation 

Prabha kundur 
 Power Point  M1 

36-38 Problems On Point By Point Method Prabha kundur  Black Board M3 
39 Transient Stability Assessment Using Modified 

Euler's Method Prabha kundur  Power Point  M1 



Lecture 
No. 

Topics to be covered Chapter in 
the textbook/ 
reference 

Teaching 
aid 

Delivery 
methods 

And Gauss Seidel Method 

40 Effect On Stability Due To Losses, Governor 
Action, inertia, saturation. 
 

Kimbark E.W. 
Vol-III 

Power Point M1 

41 Effect On Stability Due To SCR, saliency, 
damper windings, methods of grounding. 
 

Kimbark E.W. 
Vol-III 

Power Point M1 

42 Methods Of Improving Stability Due To high 
speed fault clearing, reduction of transmission 
system reactance, regulated shunt 
compensation. 

Prabha kundur 

Power Point M1 

43 Methods Of Improving Stability Due To dynamic 
breaking, reactor switching, single pole 
switching, steam turbine fast valving. 

Prabha kundur 
Power Point M1 

44 Methods Of Improving Stability Due To generator 
tripping, load shedding, High speed excitation 
systems. 

Prabha kundur 
Power Point M1 

45 Methods Of Improving Stability Due To HVDC 
transmission links, SVC. Prabha kundur Power Point M1 

 

1. Prabha Kundur., “Power System Stability and Control” Tata McGraw Hill 

2. Kimbark E.W., “Power System Stability and Control – Vol.III, Synchronous 

Machines”, John Wiley & Sons. 

Content Delivery Methods: 

M1:    Lecture interspersed with discussion                    M2:  Guest Lecture                  

M3:   Tutorial                                                            M4:  Field Visits 

M5:   Experimental (Models, Virtual, Simulation)          M6: Flipped class room  

 



































































































































































































































































































































































































































































































































































































































































































































































































ITV01-English Competency Development programme 

Academic Year: 2018-2019 

Year & Semester: B. Tech / II Year II SEM (ITA Section & ITB SECTION) 

Branch: Information Technology 

Subject Code & Name: ITV01-English Competency Development programme 

Name of the Faculty: Dr. Sujatha Kodali 

Week Topic of syllabus to be covered Learning out comes Hours 
Requi
red 
 

Total 
number 
of 
Hours( 
cumulat
ive) 

Expected 
date of 
Topic to 
be covered 

Actual date 
of Topic 
covered 

Review/ 
Remarks 
(By 
HOD) 

LAB 

Week1 Introduction to the course (COs & 
CEOs);Ice breaker 

Team interaction 
Global skill set requirements-Awareness 

2 2 26-12-2018 26-12-2018  

Week2 Narrating stories using skeleton prompts 
Vocabulary register 

Contextualizing vocabulary 
Attempt to speak in small teams 

2 4 02-01-2019 02-01-2019  

Week3 Transition words and phrases; Rubric for 
peer assessment 

Coherence in writing and speaking 
Clarity on what makes an effective speech/write-up 

2 6 09-01-2019 09-01-2019  

Week4 Conversation starters; Auxiliaries and 
use 

Questioning others 
Forming (grammatically accurate) random 
questions 

2 8 23-01-2019 23-01-2019  

Week5 Spontaneity in questioning-group work 
Guidelines to make a mini presentation 

Thought process in second language 
Procedure outline-mini presentations 

2 10 30-01-2019 30-01-2019  
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