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Course Plan
Course Title : Fluid Flow Operations
Course Code : 231CHPCCL201 Semester : 111
Teaching Scheme : L-T-P : 3-0-2 Credits : 3+1=4
Evaluation Scheme : MSE +Internal Marks : 20+30=50 | ESE Marks : 50

Course Description:

In almost every chemical plant fluids have to be handled and hence study of fluids at rest and in
motion is important. The information about the basic concepts and principles of hydrostatics,
hydrodynamics and their applications in handling various fluids like gases, vapors, liquids and
slurries are provided in this course which is required for smooth and proper operation of fluid
transportations machineries. Using these concepts power requirement for pumps, blowers and
compressors can be determined and friction losses through pipes and fittings can also be
calculated. Therefore this course is one of the important courses since it attempts to develop these
skills in students.

Program Specific Outcomes (PSOs):

Chemical engineering graduates are able to handle real world problems within realistic
PSO1 | constraints of safety, economic, environmental and societal considerations of Chemical :
and allied industries. . 3

Proficiency in using modern engineering tools, techniques, and software for process

i simulation, modeling, and optimization in all aspects.

Course Objective (COs):

Objective of this course is to:

1 | To understand the importance of unit conversion and the static fluid behavior and pressure

measurement devices in the field of chemical Engineering.

2 | To understand the fluid behaviour and basic equations regarding fluid flow.

3 | To understand compressible and incompressible fluid behaviours and calculation of friction
factor with consideration of all parameters like roughness, pipe fittings.
4 | To recognize the fluid behaviour changed due to immersed bodies and related friction and
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pressure drop of fluid due to it along with fluidization concept.

5 | To aware about measurement of fluid flow, fluid behaviour in case of fluidization and all

affecting factors.

6 | To aware about measurement of power requirements for agitator, fluid behaviour in case of

agitations of fluids

Course Outcomes (COs):
At the end of the course the student should be able to:

Explain the importance of unit conversion and capable to static fluid
CHLPCC201.1 behzfvior flnd pressure measurement devices in the field of chemical
Engineering.

Memorize the fluid behavior and state basic equations regarding fluid
CHLPCC201.2 flow.

Interpret compressible and incompressible fluid behaviors and able to
CHLPCC201.3 solve numerical calculations of friction factor with consideration of all
) parameters like roughness.

Compare the fluid behavior changed due to immersed bodies and to

examine related friction and pressure drop of fluid due to it along with
CHLPCC201.4

fluidization concept.

Discuss measurement of fluid flow and can recognize fluid behavior in
CHLPCC201.5 case of fluidization and all affecting factors.

Explain an importance of fluid flowing machinery and understand concept
CHLPCC201.6 of pump, blowers, fan and compressors in order to conduct transportation
of fluid smoothly.

Prerequisite: | Physics, Units Systems
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Course Articulation Matrix: Mapping of Course Outcomes (COs) with Program

Outcomes (POs)
Course Outcomes BTL
E(I:,?:;nmoutmm“123456789:'1112::$
(POs)
cHipcc201l | 2 | 22| 2|} - -] -~]-f=1=4=-|-1}] -] 2
CHLPCC201.2 202 12 -l - -1 -0-t-1-1~-1-1 -1 2
CHLPCC201.3 2 2 12| 2 | =8~ | =] =l =f~10= - 2 - 2
CHLPCC2014 | - | - | -2 |- - |- -}|-|-]-|-|12] -] 2
CHLPCC201.5 212 {2 -l -1-!-]-1-1-1-f-1-1?3
CHLPCC201.6 24 27421 2 | g~ |=]= ] 2= =l =l
Contents Hou
rs
Unit 1 - Unit systems:
Physical quantities, S.I., CGS, FPS Engg. units, Dimensional analysis, Buckingham
Theorem, Industry based problems.
Fluid statics and its applications: Nature of fluids, Hydrostatic equilibrium, Barometric ¢
equation, Manometers, Example, U tube, Inclined tube manometers, Industry based
. problems.
Unit 2- Fluid flow phenomena
Behavior of flowing fluid, Types of flow, Newtonian and non- Newtonian Fluids, viscosity
and momentum flux, viscosities of gases and liquids, Reynolds experiment, Eddy viscosity,
Boundary layer formation in straight tubes, Boundary layer separation and wake formation
Basic equations of fluids flow :
Mass balance, mass velocity, momentum balance, Bernoulli's equation without and with
g

friction, kinetic energy correction factor, correction for fluid friction, Navier-Stokes

equations, Euler’s equation, Industry based problems
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Unit 3 - Flow of incompressible fluids in conduits and thin layers :

Shear stress distribution in a cylindrical tube, relation between skin friction and wall shear,
the friction factor (Moody’s chart). Relations between skin friction parameters. Laminar
flow in pipes, Laminar flow of Newtonian fluids. Average velocity, Hagen-Poiseullies
equation. Relations between maximum and average velocities, Effect of roughness, The
friction factor chart (Moody's diagram), friction factor in flow through channels of non-
circular section, hydraulic radius, friction from changes in velocity or direction, Effect of
fittings and valves, Flow through annuals, Industry based problems.

Unit 4 - Flow of compressible fluids:

Mach number, continuity equation, Total energy Balance, velocity of sound, ideal gas
equations, the asterisk condition, stagnation temperature.

Metering of fluids: Measurement of flowing fluids. Venturimeter, orificemeter, Pitot tube,
laser Doppler anemometer, particle image velocimetry, rotameter, turbine meters, positive

displacement meters, magnetic meters: ultrasonic meters.

Unit 5 - Flow past immersed bodies :

Drag coefficients of typical shapes, form drag and streamlining, Friction in flow through
beds of solids, Darcy’s equation, Erguns equation, Kozeny- Carman equation, Burke
Plummer equation, Fluidization, Mechanism of fluidization, particulate and aggregative
fluidization, minimum fluidization velocity, expansion of fluidized beds, application of

fluidization.

Unit 6 — Introduction to Fluid Moving Machinery
Introduction to pumps, types of pumps, N.P.S.H., Priming, Cavitation, Introduction to Fan,
blower and compressor- Reciprocating & centrifugal compressor, Vacuum Pump, jet

ejector - its working and application.,
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| 1 McCabe Smith, Peter Harriot, “Unit operations of Chemical Engineering” McGraw Hill
Publications

2 Yunus A. Cingel, John M. Cimbala, “Fluid Mechanics — Fundamentals & Applications™
| McGraw Hill Higher education Publications.

References Books:

- ' Fox, R. W., McDonald, A. T., & Mitchell, J. W. (2020). Fox and McDonald's
introduction to fluid mechanics. John Wiley & Sons.
White, F. M. (1979). Fluid mechanics, 1999. Me Graw-Hill.

‘ 3 McCabe, W. L., Smith, J. C., & Harriott, P. (1993). Unit operations of chemical
| engineering (Vol. 5, p. 154). New York: McGraw-hill
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Course Plan

Course Title: Mechanical Operations

CourseCode:231CHPCCL202 Semester: Il

TeachingScheme:L-T-P:3-0-0 Credits:3

Evaluation Scheme:ISE+MSEMarks:20+30 ESEMarks:50
Course Description:

Mechanical Operations deal with Science and Technology of particulate matter, which s a
. multidisciplinary field including Materials Science, Environmental, Biomedical, Aerospace, Agricultural,
Chemistry, Microbiology and Cell Science, Pharmacy and Medicine.Mechanical unit operations course
provides fundamentals of particles.This course focuses on characteristics, properties, storage and settling
‘ of solids. Corse provides knowledge of separation of solid-solid, solid-liquid and solid-gas.

Program Specific Outcomes (PSOs):

Chemical engineering graduates are able to handle real world problems within realistic
PSO1 | constraints of safety, economic, environmental and societal considerations of Chemical
and allied industries.

Proficiency in using modern engineering tools, techniques, and software for process

e simulation, modeling, and optimization in all aspects.

Course Objective:

To develop the fundamental/basics of solid phase.

To develop the knowledge of Size reduction of solid and screening of solids.
To study the mixing and blending of solid-liquid & solid-solid.

To study the filtration and sedimentation for solid-liquid separation.

To calculate the terminal settling velocity.

To conceive the different solid-gas separation equipment.

R A YRR R
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Course Outcomes:

cO

At the end of successful completion of course, the students will be able to...

231CHPCCL202.1

Explain fundamentals of solids and calculate the surface area and number of particles

in mixture.

231CHPCCL202.2

Describe the basics of size reduction, size reduction equipment’s and explain the

basics of screening.

231CHPCCL202.3

Describe basics of mixing, blending and mixing equipment’s.

231CHPCCL202.4

Describe the details of filtration and sedimentation.

231CHPCCL202.5

Calculate the terminal settling velocity.

231CHPCCL202.6

Explain the equipment’s used for separation of solid-gas.

s

Prerequisite:

Basics Physics

Course Articulation Matrix:

Mapping of Course Outcomes (COs) with Program Outcomes (POs) and Program Specific Outcomes (PSOs)

mromrorommporororororsorsomﬁ

i l213lals|le]l 7 |slo]lwismiin] 2
CHPCCL202.1 | » - 1-181 - | =4=k - ol - 12 . 1
CHPCCL202.2 | 2 1 1 _ . L N : = - - = 2 ~ 1
i3] 21 1 1at -1 -1=1 -1-4=F=jf=1 % : 1
CHPCCL202.4 | 1 1 1 . R . N . 2 = N - 2 - 1
CHPCCL202.5 2 | 1 - _ " " 3 g = - - 2 - 2
amecizozel 1 1 1 11l =1-1=] -1-1~}=%=3 -4 2 . 1
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Contents

Hours

Unit 1- Properties and handling of particulate solids

Particle characterization, Particle size measuring technologies, Particle size distribution,
Mean particle size, Mixed particle sizes and size analysis, Specific surface of mixture,
Average particle size, Number of particles in mixture Properties of solid masses,
Storageofsolids(BulkandBin), Angleofreposeandangleoffriction,Introductiontoconveying
of solids.

Unit 2 —Size reductions and Screening

Necessity of size reduction, Energy for size reduction, Crushing laws, Methods of
operating crushers, Classification of size reduction equipment’s, Types of crushing
equipment, Screening:Sizemeasurementswithfineparticles,Standardtestscreens, Standardsof
screen,Screeneffectiveness, Comparisonofidealandactualscreens, Industrial  screening

equipment.

Unit3— Mixing of solids
The degree of mixing, Rate of mixing, Criteria for mixer effectiveness, Solid-liquid mixing, Solid-

Solid mixing.

Unit 4 — Filtration and Sedimentation
Classification of filtration, Types of filtrations, Pressure drop through filter cake, Filter
medium resistance, Specific cake resistance, Washing of cake, Filtermedia and selection,
Preliminary treatment of slurries before filtration, Filtration equipment: Pressure
filters, Vacuumfilters,Centrifugalfilters. Sedimentation: Basicprinciples.Flocculation, Thicken

ers, Batchsedimentationtest.

Unit 5 -Particle Dynamics
Motion of particle in a fluid, Terminal settling velocity, Free settling, Hindered settling, Stoke’s 1“7
and Newton's law of settling.

Unit 6 - Gas Cleaning
Introduction, Gas cleaning equipment, Gravity separators, Centrifugal separators, Momentum
separators, Fabric filters, Agglomeration and Coal essence.
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Text Books:

1 McCabe W. L. & Smith J. C. and Peter Harriott, Unit Operations of Chemical Engg. 5th
ed. McGraw Hill International.

> C.M. Narayanan, B. C. Bhattacharyya, Mechanical Operations for Chemical Engineers,
Computer Aided Analysis, Khanna Publishers.

J.F. Richardson &J. H.Harker with J.R. Backhurst, Coulson & Richardson’s, Chemical
Engineering,vol2, Ist ed., Pergamon Press.

. Reference Books:

l Foust A. G. et.a- Principles of Unit Operations, 3nd ed. John, Wiley & Sons, New York 1979.

P G. C. Sekhar, unit Operations in Chemical Engineering, Pearson education (Singapore) Pte.
Ltd.
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Course Plan
Course Title: Process Calculations
Course Code: 231CHPCCL203 Semester: 111
Teaching Scheme: L-T-P : 2-0-0 Credits:2
Evaluation Scheme : NA ESE Marks: 50 Marks

‘ Course Description:

Chemical Process Calculations is a foundational course that equips students with the essential skills and
. methodologies required for performing material and energy balances in chemical processes. The course
focuses on the application of these principles to analyse and design chemical processes, ensuring that

students can accurately model and optimize chemical production systems.

Programme Specific Outcomes
Sr.
No.

Statement

Chemical engineering graduates are able to handle real world problems within realistic
PSOI1 | constraints of safety, economic, environmental and societal considerations of Chemical
and allied industries.

Proficiency in using modern engineering tools, techniques, and software for process

PSO2 | ] r
simulation, modelling, and optimization in all aspects.

Course Objectives:

1 Provide students thorough understanding of the fundamental principles of units,
" | conversions.

5 | Provide students thorough understanding of ideal & non-ideal gases system calculations.

3. | Make students to develop material balances on different unit operations and unit
processes.
4. | Make students to inculcate material balance with and without chemical reactions.

5. | Students to formulate energy balances on various chemical operations.
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Course Outcomes (COs): After successful completion of the course, students will be able to:

CO Statements
231PCCL203.1 Define the basic chemical calculations, conversions of system
231PCCL203.2 | Explain ideal & non-ideal gases system calculations
231PCCL203.3 | Develop material balances on unit operations and processes
231PCCL203.4 | Interpret material balance with and without chemical reactions
231PCCL203.5 | Formulate energy balances on various chemical operations

Prior Knowledge of:

Industrial Chemistry, Chemical Engineering Thermodynamics

‘ Course Articulation Matrix

Mapping of Course Outcomes (COs) with Program Outcomes (POs)

s 1(2(3|4|5|6|7|8]|9]|10|1] 12 el
T oo P (S R T [ I O S (RS S 1
pecr2032 | 2 | a |- |1 |-|-|-|-]-|[-]-/]- S
@ |Feslzial-ju)- -] g
rocaaall 2} ol - |af-|-F--1-1-1-1- s
pocismisil 2 lal-da] - -0 l-l=ds]-1]- . L3
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Course Contents

Hours

Unit 1: Basic Chemical Calculations

Units and Conversions, Mole Concept, Equivalent Weight, Composition of solids,
Liquids and Gases, Mass fraction, Mass percent, Mole fraction, Mole percent,
Volume fraction and Volume percent

Unit 2: Ideal & Non ideal gas behavior

Ideal Gases: The Ideal Gas Equation of State, Ideal Gas Mixtures: Rault’s law,
Dalton’s law, Amagat's law, Average molecular weight, Density of gaseous mixture,
Non-ideal Gases: Behavior of gases and vapors, Vander-Waal Equation.

Unit 3: Material Balances without Chemical Reaction Material balances
Guidelines for solving material balance problems, Material balance of important
industrial unit operations (Distillation, Absorption and Striping, Extraction and
Leaching, Evaporation, Dryer, Mixing, Crystallization etc.)

Unit 4: Material Balances with Chemical Reaction
Introduction of terms involved; Generalized approach for solving problems,
Material balance problems involving chemical reaction; Electrochemical reactions;

Metallurgical applications.

Unit 5: Energy Balance Thermo-physics and Thermo-chemistry

Elements of energy balance calculations, Change in pressure at constant temperature;
Change in temperature, Phase change operations, mixing and solutions.Heat of
Reaction: Measurement and calculation of standard heat of reaction, Hess law. Heat of
formation, Heat of combustion. Effect of temperature on heat of reaction
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Text Books:

| Bhatt B. 1. and Vora S. M., “Stoichiometry’, Fourth Edition, Tata McGraw-Hill Pub. Co.
Ltd., 2004.

2 Himmelblau D. M. ‘Basic Principles and Calculations in Chemical Engineering’, Sixth
Edition, Prentice-Hall of India Pvt. Ltd., 2004.

Reference Books:

I Felder R. M. and Rousseau R.W, ‘Elementary Principles of Chemical Processes’, Third
Edition, John Wiley and Sons, Inc.2000.

5 K. V. Narayanan, B. Lakshmi kutty,” Stoichiometry and Process Calculations’, PHI
Learning Pvt. Ltd. Dec. 2016.

3 V. Venkataramani and N. Anantharaman,” Process Calculations’, 2003.

4 Hougen, O.A., Watson. K.M. and Ragatz, R.A., Chemical Process Principles Part-I", John
Wiley & Sons, (CBS Publishers & Distributor, New Delhi).
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Laboratory Course Plan

Course Title: Fluid Flow Operations Laboratory

Course Code : 231CHPCCP201 Semester: 111
TeachingScheme:L-T-P:0-0-2 Credits: 1
Evaluation Scheme: ISE Marks: 25 ESE(POE) Marks:25

Course Description — This course deals with fluid behavior in static as well in dynamic phase. The study of

all governing laws of fluid flow, flow meters, calculation of friction factor and pressure drop with respect
. to varying various process parameters is included in this lab work.

Course Objective (COs):

Objective of this course is to:

I. Inculcate basic concepts of fluid flow, friction factor and metering of fluids.
| 2. Verify various governing laws and calculation of equivalent lengths across pipe fittings.

Course Outcomes(COs):

At the end of the course the student should be able to:

231CHPCCP201.1 {Inculeate basic concepts of fluid flow, calculations of friction factor

231CHPCCP201.2 |Verify various theorems and calculation of equivalent lengths across pipe fittings.

Prerequisite: Physics
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Course Articulation Matrix: Mapping of Course Outcomes (Cos) with Program Outcomes
(POs) and Program Specific outcomes(PSOs)

Course POs PSO | PSO
Outcomes BTL
(COs) 1 2| 34| 5| 6| 7|8 )|9%|10|11|12 1 2
CHPCCP201.1) 3 | 2 | - | - - - - - 1 - = - 1 - 3
CHPCCP201.2| 3 | 2 | - | - - - - - 1 = - - 1 - 3
List of Experiments
. 5:‘“' Name of Experiment Type | Hours
1 To Calibrate Rotameter O 2
) To evaluate coefficient of discharge at different flow rates for o 9
Given Venturimeter.
To evaluate coefficient of discharge at different flow rates for
3 . ) O 2
Given Orifice meter.
4 To calculate Euler’s number of fluid flowing through spiral coil. o 2
5 To calculate Critical Reynolds Number & friction factor of a o 5
Fluid flowing through helical coils.
6 To study laminar, transitional & turbulent flow by using Reynold’s
1 O 2
experiment.
7 To verify Bernoulli’s theorem. O
8 To determine experimentally the pressure drop due to friction and check
. friction factor for various straight pipes at different flowrates.
9 To calculate Friction factor and equivalent length across bend and elbow of
pipe. 0) 2
10 To calculate Friction factor and equivalent length across reducer and 0 2
‘ expander.
11 Demonstration of particle image velocimetry— Virtual lab o 2
12 Demonstration of a)Pitot tube S 2
b)Flow Through annular space
¢)Cut sections of Pumps, Fan, Blowers & Compressors
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“S-STUDY, O-OPERATIONAL
“*Minimum10 Experiments should be conducted.

Hill Publications

1 McCabe Smith, Peter Harriot, “Unit operations of Chemical Engineering” McGraw

2 Yunus A. Cingel, John M. Cimbala, “Fluid Mechanics — Fundamentals &
Applications” McGraw Hill Higher education Publications.

References Books:

Fox, R. W., McDonald, A. T., & Mitchell, J. W. (2020). Fox and McDonald's
introduction to fluid mechanics. John Wiley & Sons.

White, F. M. (1979). Fluid mechanics, 1999. Me Graw-Hill.

2 McCabe, W. L., Smith, J. C., & Harriott, P. (1993). Unit operations of chemical
engineering (Vol. 5, p. 154). New York: McGraw-hill
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Course Plan

Course Title: Mechanical Operations Laboratory

Course Code: 231CHPCCP202 Semester: 111
Teaching Scheme :L-T-P: 0-0-2 Credits:1
Evaluation Scheme: Internal Marks:25 POE Marks:25

Course Description:

Mechanical Operations deal with Science and Technology of particulate matter, which is a
multidisciplinary field including Materials Science, Environmental, Biomedical, Aerospace, Agricultural,
Chemistry, Microbiology and Cell Science, Pharmacy and Medicine. Mechanical unit operations course
provides fundamentals of particles. This course focuses on characteristics, properties, storage and settling
of solids. Corse provides knowledge of separation of solid-solid, solid-liquid and solid-gas.

Program Specific Outcomes (PSOs):

Chemical engineering graduates are able to handle real world problems within realistic
PSO1 | constraints of safety, economic, environmental and societal considerations of Chemical
and allied industries.

Proficiency in using modern engineering tools, techniques, and software for process

PSO2 . . ) - T
simulation, modeling, and optimization in all aspects.
Course Objective:
1 To study the fundamental of solid phase and equipment handling solids.

2 To Study the separation of solid-liquid and solid-gas separation.
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Course Qutcomes:

CO

At the end of successful completion of course, the students will be able to...

231CHPCCP202.1

Calculate particle size & particle size distribution of a given material.

231CHPCCP202.2

Determine the efficiency of a given screen, leaf filter, cyclone separator, critical speed
of ball mill for size reduction and area of thickener.

231CHPCCP202.3

Evaluate the critical speed of ball mill for size reduction and area of thickener.

Prerequisite:
o

Basics Physics

Course Articulation Matrix:

Mapping of Course Outcomes (COs) with Program Outcomes (POs) and Program Specific Outcomes (PSOs)

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS PO10 | PO11 | PO12 | PSO1 | PSO1 | BTL
CoOl1 2 1 - 2 - - - - - - - - 2
co2 2 1 - 2 - - - - - - - - 2
COo3| 2 1 - 2 - - - - - - - - 2
List of Experiments
Expt. >
No Name of Experiment Type | Hours
1 Sieve Analysis: To determine mean particle size, surface area of 1) 2
mixture, and number of particles in mixture.
2 Screen Effectiveness: To determine the efficiency of screen. 0 2
3 Jaw Crusher: To determine the particle size distribution of material. 0 2
4 Ball Mill: To determine critical speed & size reduction ratio of ball mill. O 2
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5 Batch Sedimentation: To determine area of thickener by concentrating al
feed of 4% at a rate of 200 tons/day to give an underflow concentration, O 2
of 55% by carrying out batch sedimentation.
6 Filter Press: To study batch filtration in plate & frame filter press. 0 2
’ Leaf Filter: To find out the resistance offered by cake & filter medium. 0
8 Cyclone Separator: To find the efficiency of cyclone separator. 0
9 Beaker Decantation: To determine the amount of given sample in the 0 2
sub sieve range using beaker decantation method.
10 To study the principle, construction, working of Riffled Table. S 2
1 To study the principle, construction, working of Mineral Jig. S >
12 To study the principle, construction, working of Gravity Separator. S 2
Text Books:

| McCabe W. L. & Smith J. C. and Peter Harriott, Unit Operations of Chemical Engg. 5th
ed.McGraw Hill International.

C.M.Narayanan,B.C.Bhattacharyya,MechanicalOperationsforChemicalEngineers,
Computer Aided Analysis, Khanna Publishers.

3 J.F. Richardson & J. H.Harkerwith).R. Backhurst, Coulson & Richardson’s, Chemical
Engineering.vol2, Ist ed.,PergamonPress.

. Reference Books:

Foust A. G. et.a- Principles of Unit Operations, 3nd ed. John, Wiley & Sons,
New York 1979.

2 | G. C. Sckhar, unit Operations in Chemical Engineering, Pearson education (Singapore) Pte. Ltd.
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Course Plan
Course Title: Environmental Ethics and Sustainability
Course Code: 231CHCEPP201 Semester: 111
Teaching Scheme: L-T-P: 0-0-2 Credits: 2
ISE Marks: 50 ESE Marks: -

Course Description:

The objective of the course is to apply principles of environmental ethics and sustainability to real-

. world chemical engineering scenarios. Students will investigate, analyse, and propose solutions to
mitigate environmental impacts associated with chemical engineering processes and propose
sustainable solutions.

Program Specific Outcomes (PSOs):

Chemical engineering graduates are able to handle real world problems within
PSO1 | realistic constraints of safety, economic, environmental and societal considerations
of Chemical and allied industries.

Proficiency in using modern engineering tools, techniques, and software for process

PSO2 ! i : L
simulation, modeling, and optimization in all aspects.

Course Objectives:

1 To study various environmental local ethical issues.

2 To propose sustainable solution for various environmental local ethical issues.

3 To apply Sustainable solutions for the benefits of industry and society.

Course Outcomes (COs): After successful completion of course, the students will be able to...

COs Statements

CHCEPP201.1 Identify various environmental local ethical issues.
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CHCEPP201.2 Identify the sustainable solutions for identified problems.
CHCEPP201.3 Apply Sustainable solutions for the benefits of industry and society.

Course Articulation Matrix:

Mapping of Course Outcomes (COs) with Program Outcomes (POs)and Program Specific Outcomes (PSOs)

POs/ PSO| PSO | BTL
COs 1|12 |3 |4|5|6| 7|8 |9]|10]|11]12 1 2
. cacerP2o1t | - | - -l - Rt 31311112 - - 2
13 - | -1 -01-1-F48 313 L LUy . . 3
cocerp2oly | - V-1l -Rrl 33y E 3
LIST OF ACTIVITY FOR PROJECT
Sr. No. Title Hours
A Carry out visits in local area (Minimum 4) 20
] Lake ecosystem- Issues, restoration 5
2 Solid Waste Management 5
. 3 Waste Water Management 5
4 Plastic Waste Management 5
5 E Waste Management 5
6 Noise pollution 5
7 Industrial air pollution 5
8 Traffic and Transportation 5
9 Over exploitation of local Natural resources 5
10 Deforestation in the region 5
11 River pollution 5
12 Natural disaster 5
icg_‘,-._ \
DYPCET \@'
Kolhapur asj 0}’;
o
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13 Industrial pollution 5
14 Healthcare and Hygiene 5
15 Land degradation 5
16 Urbanization 5
17 Water depletion 5
18 Climate change 5
19 Environmental Management (EIA, EMS) 5
20 Environmental Audit 5
B Propose the solution in the form of report 6
& Present the theme in the form Poster / model / documentary / 4
CAD design/ video
Useful Link/ Web resources:

Environmental English Book 1-3-2022 Final Corrected copy_compressed.pdf
Manual on Municipal Solid Waste Management- Ministry of Urban Development, Govt. of India

Text Books:

1 obert Brinkmann and Sandra Garren, "Introduction to Sustainability”, MacEwan Open
Books

2 ndrew Light and Holmes Rolston, "Environmental Ethics: An Anthology”, Blackwell
Publishing, Oxford

3 Handbook of Environmental Studies by Dr. G. R. Parihar, Publisher: Satyam
Publishers and Distributors (1 January 2013)

Reference Books:

1 APHA Books, APHA Books in India, Standard Methods for the Examination of
Water and Wastewater

2 Metcalf & Eddy, Wastewater Engineering: Treatment and Resource Recovery,
AECOM
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Course Plan
Course Title : Petroleum Refinery Engineering
Course Code : 231CHMDML201 Semester : 111
Teaching Scheme : L-T-P : 2-0-0 Credits : 2
Evaluation Scheme : ESE ESE Marks : 50

Course Description: Petroleum Refinery Engineering subject deals with study of various survey methods

for crude oil along with all essential practices to explore the crude oil by using various drilling methods to

. derive various cuts of hydrocarbons at respective temperature and pressure by using atmospheric and

vacuum distillation.

Program Specific Outcomes (PSOs):

Chemical engineering graduates are able to handle real world problems within realistic
PSO1 | constraints of safety, economic, environmental and societal considerations of Chemical and
allied industries.

Proficiency in using modern engineering tools, techniques, and software for process

TR simulation, modeling, and optimization in all aspects.

Course Objective (COs): Objective of this course is :

Students completing this course are expected to understand what is crude oil, petroleum

| resources & scenario of petroleum refineries in India as well across the world.

o

Students must aware about origin of petroleum, exploration techniques and drilling

techniques in details.

3 Students are expected to get aware about composition, classification, distillation &

separation techniques including pre-treatment.

4 Student must know properties & specification of petroleum products and overall separation
processes and various conversion processes, Treatment methods and post production

operations of Petroleum refineries.

5 Students must know recent trends, advancement in Petroleum refineries.
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Course Outcomes (COs): At the end of semester; students are expected to..

231CHMDML201.1

Explain basic information about crude, resources and overall scenario of
refineries in India as well across the world.

231CHMDML201.2

Describe about origin, exploration techniques, Drilling Rigs and Drilling
techniques in detailed manner.

231CHMDML201.3

Discuss composition, Classify crude oil and able to explain various distillation
processes & separation methods.

231CHMDML201 .4

Compare properties and specification of petroleum products and relate Overall
separation processes.

231CHMDML201.5

Differentiate various conventional and non conventional conversion processes,
treatments and Judge recent trends in Petroleum refining and explore
alternatives to crude oil products.

Prerequisite:

Mass Transfer

Course Articulation Matrix: Mapping of Course Outcomes (COs) with Program Outcomes (POs)

and Program specific outcome(PSOs)

Course POs PSO|
Outcomes(COs) 1 [ 234 5 [ 6] 78] 9 10 12]12 1|2
CHMDML201.1 3 121. 02 - V. Tt 1 S
CHMDML201.2 2 121 .- el - 1o b Tl i
CHMDMI201.3 3 1o - Eal - o, 1o T e
CHMDML 201 .4 P o N ey e
CHMDML201.5 3 T - - 1 - el e il

CHMDML201.6
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Contents

Hours

Unit -1

Introduction to Crude oil & petroleum refineries:

Resources of petroleum, Origin of petroleum, Surveys to find petroleum feed stocks,
content of Petroleum products, Introduction to refinery, Composition of crude oil,
classification of crude, Indian and world reserve of crude oil and its processing capacity

05

Unit 11

Exploration of Crude oil

Exploration techniques, Derrek Riggs, drilling rigs, drilling techniques, storage of crude
oil, Transportation of crude oil, Housekeeping, Storage of Crude oil, pretreatment of]
crude.

Unit 111

Natural Gas & Properties and specifications of petroleum products

Introduction to Natural gas, Gas Hydrates, Shell gas, Purification of Natural gas.,
ASTM, TBP,. Properties and specifications of fuel gas, LPG, gasoline, naphtha, jet
fuel, kerosene, diesel, lubricating oils, greases, waxes, coke, etc.

07

Unit IV

Refining of Crude Oil & Thermal Conversion process:

Types of distillation methods ~ADU, VDU, Thermal cracking, Vis breaking, coking,
catalytic cracking, thermal reforming, catalytic reforming, hydro-cracking, hydro
processing, alkylation, Isomerization and polymerization

08

Unit V

Recent trends in petroleum refineries:

Recent trends in petroleum in terms of Distillation Market demand & supply of
petroleum Fractions. Packing materials, Catalyst, Non conventional fuels, Necessity of
Bio-fuels, Trans-esterification process, etc.

Note A Case study on the petroleum refineries may be taught

Text Books:

1 Dr.Ram Prasad Petroleum Refinery Engineering

2 B.K.Bhaskara Rao Modern Petroleum Refining Processes
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References Books:

Gary J H, Handwerk G E, Petroleum refining

Nelson W. L., —Handbook of Petroleum Refinery Engg.l, McGraw Hill, International,
Auckland, 1982

Hobson G.D., Phol W., —Modern Petroleum Technology-Il, 5th ed., Halsted Division
of Wiley Eastern New York, 1984.

Guthre, V.B., —Petroleum Productsl, Hand-Book McGraw Hill.

Kobe, K.Q. Mcketta, J.J. —Advances in Petroleum Chemistry and Refining |
Interscience.

J. M. Spight, —The chemistry and technology of petroleum
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Course Plan

Course Title: Leadership & Ethical Decision Making

Course Code: 231CHVECL201

Semester: 111

Teaching Scheme: L-T-P : 2-0-0

Credits:2

ISE Marks: 20

MSE Marks: 30

Course Objectives:

and models.

To gain a comprehensive understanding of classical and contemporary leadership theories

leadership roles.

To study various ethical frameworks and principles that guide decision making in

3. | To learn to apply ethical decision-making models to real-world business scenarios.

4. | To critically analyze case studies to identify ethical dilemmas and leadership challenges

organizational culture and performance.

To develop a personal philosophy of ethical leadership and understand its impact on

Program Specific Outcomes (PSOs):

and allied industries.

Chemical engineering graduates are able to handle real world problems within realistic
PSO1 | constraints of safety, economic, environmental and societal considerations of Chemical

PSO2

Proficiency in using modern engineering tools, techniques, and software for process
simulation, modeling, and optimization in all aspects.
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Course Outcomes (COs): After successful completion of the course, students will be able to:

CO Statements

Explain various leadership theories and their application in different

CHVECL201.1 e
organizational contexts.

CHVECL201.2 | Identify ethical issues in business and leadership contexts.

Apply ethical decision-making models to resolve dilemmas in professional

CHVECL201.3 and organizational settings.

CHVECL201.4 | Implement strategies to foster an ethical organizational culture.

Execute to lead teams and organizations in a socially responsible manner,

CHVECL201.5 integrating ethical considerations into strategic decisions.

Pre-requisite: | Professional communication

Course Articulation Matrix

Mapping of Course Outcomes (COs) with Program Outcomes (POs)

o 1(2(3/4|s5|6|7|8[9|10|n|12|"C P30 pn
covicramia ] < | |-t -| -1 5F-l2l2] .- 12F -'F 2
cavect2012| - | - |- - -} -12ta|-|-l2] -] -] 2
cavec20t3 | - | - |- - -[-f-{211l2)-11}] -] -] 3
cavecr20t4 | - | - |- - -l - -l2]2|-|-|1}| -] -] 3
caveciafis] < | - | | - | <{ab-13tal =] <13 =1 =15
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Curriculum Details

Course Contents Hours
Unit 1: Introduction to Leadership & Its Theories
Overview of the course, Definitions and theories of leadership, Leadership vs. 06
Management, Trait Theory, Behavioral Theories, Contingency Theories
Unit 2: Ethics in Leadership
Definition and importance of ethics in leadership, Ethical theories and principles, 06
Characteristics of ethical leaders, The role of values in leadership
@ | Unit 3: Ethical Decision-Making Models
Utilitarianism, Deontology, Virtue Ethics, Ethical Decision-Making Frameworks, 06

Analysis of real-world case studies, Group discussions and presentations
Unit 4: Ethical Dilemmas and Ethical Culture in Organizations

Common ethical dilemmas leaders face, Strategies for resolving ethical conflicts,

Building and sustaining an ethical culture, Role of leaders in shaping organizational -
ethics

Unit 5: Global Perspectives and Future Trends in Leadership and Ethics

Cross-cultural ethical issues, Leading in a global context, Emerging challenges and 06

opportunities, The future of ethical leadership

Text Books:

"Leadership: Theory and Practice” by Peter G. Northouse, 6th Edition, SAGE
Publications, 2013

"Ethics and the Conduct of Business" by John R. Boatright, 7th edition, Pearson, 2014
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Reference Books:

"The Ethical Executive: Becoming Aware of the Root Causes of Unethical Behavior"
by Robert Hoyk and Paul Hersey, Stanford University Press, 2010
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Course Plan
Course Title: Research & Innovations
Course Code: 231CHOECL201 Semester: 111
TeachingScheme:L-T-P:3-0-0 Credits:3
Evaluation Scheme:ISE+MSEMarks:20+ 30 ESEMarks:50
Course Description:

This course provides an introduction to principles of responsible research and innovation.

. Research and innovation is an approach that anticipates and assesses potential implications and societal

expectations with regard to research and innovation

Program Specific Outcomes (PSOs):

Chemical engineering graduates are able to handle real world problems within realistic
PSO1 | constraints of safety, economic, environmental and societal considerations of Chemical and
allied industries.
PSO2 Proficiency in using modern engineering tools, techniques, and software for process simulation,
modeling, and optimization in all aspects.
Course Objectives:

[

To study the fundamentals of research.

To identify the research problem

To study the types of research.

To study the Exploring and Executing innovations.

To study the Exploiting and Renewing innovations.

SN U | W N

To study the Support System to Develop Culture of Research and Innovation
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Course Qutcomes:

CO

At the end of successful completion of course, the students will be able
to...

231CHOECL201.1 | Understand the fundamentals of research.

231CHOECL201.2 | Identify the research problem.

231CHOECL201.3 | Describe the types of research.

231CHOECL201.4 | Explain Exploring and Executing Innovations.

231CHOECL201.5 | Understand Exploiting and Renewing innovations.

231CHOECL201.6 | Understand Support System to Develop Culture of Research and Innovation.

Prerequisite:

Engineering Basics

Course Articulation Matrix:

Mapping of Course Outcomes (COs) with Program Outcomes (POs) and Program Specific Outcomes (PSOs)

PO [PO [PO PO [PO [PO [PO [PO [PO [PO[PO][PO

1 (2 |3 |4 |5 |6 [7 |8 |9 |10 [11 |12 |PSO1|PSO2 | BTL
CHOECL201.1

" L = 1 - - - - B - - 1 2 - 2
aoscr2o12) U 12 ol sttt a - !
s skl I R N T R I R R A e - [
oA R I R N N B I N G T - | 2
cmoscr2otst _f _ .l -l =d-1-1-1-Tokst 2 . |2
CHOECL201.6 | _ | _ | _ |y | | - | -{-[-1-1-111] 2 - | 2
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Contents Hours

Unit 1 - Foundations of Research

Meaning, Objectives, Motivation, Utility. Concept of theory, empiricism, deductive and
inductive theory. Characteristics of scientific method - Understanding the language of 7
Research - Concept, Construct, Definition, Variable. Research Process.

Unit 2 — Problem Identification

Research Question - Investigation Question - Measurement Issues - Hypothesis -
Qualities of a good Hypothes is Null Hypothesis & Alternative Hypothesis. Hypothesis 7
. Testing - Logic & Importance.

Unit 3 — Qualitative and Quantitative Research
Qualitative research - Quantitative research - Concept of measurement, causality, 7

generalization, replication. Merging the two approaches, Sampling.

Unit 4-Exploring and Executing innovations

The processes used to explore innovations along the technology, market and strategy
dimensions as the innovation moves from idea to market. The structures and incentives
organizations must put into place to effectively allow talented individuals (from different

functions) to execute innovation processes.

Unit 5 —-Exploiting and Renewing innovations

The strategies that a firm must consider to most effectively exploit the value of their
mnovation, including innovation platforms that incorporate multiple product options,
. portfolios and standards. The processes, structures and strategies for exploring,
executing and exploiting innovations that established firms can use to remew their

innovation foundations in the face of potentially disruptive innovations.

Unit 6- Support System to Develop Culture of Research and Innovation

Developing a Culture of research and Innovation, Undergraduate education and research,
Leadership in research and development, Research opportunities in the Indian context,
Indian funding agencies, Grant proposal writing, The Roles of Incubators, Accelerators,
Co-working Spaces, Mentors, and Events in the support system to develop culture of

research and innovation.













































































































































































































