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Vellore 632 014, Tamil Nadu, India

SCHOOL OF MECHANICAL AND BUILDING SCIENCES

CURRICULUM

B.Tech. Mechanical with Specialization in Chemical Process
Engineering

(FFCS 2014-2015 Onwards)

Breakup of Courses

Sl.No. Category Credits

1 University Core 33

2 University Elective 6

3 Programme Core 128

4 Programme Elective 15

Minimum Total Number of Credits 182

Category-wise Breakup of Credits

Category Number of Credits Credit distribution

(%) Recommended

%

Engineering 118 67.8 64

Humanities 8 4.6 8

Management 9 5.2 8

Sciences 39 22.4 20

Sub Total 174

University Elective 6

Co/Extra-Curricular Activity

2

Total 182 100 100
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B.Tech Mechanical with Specialization in Chemical Process
Engineering

UNIVERSITY CORE

Course Code Course Title L T P C Category Version

Course Prerequisite

ENG101 English for Engineers I 2 0 2 3 Humanities 1.0 VIT EPT
(or) ENG001

ENG102 English for Engineers II 2 0 2 3 Humanities 1.0 ENG101
CHY101 Engineering Chemistry 3 0 2 4 Science 1.0 - CHY104
Environmental Studies 3 0 0 3 Science 1.0 - FRE101/ GER101/ JAP101/
CHI101

Foreign Language (from a basket of courses) 2 0 0 2 Humanities
1.0 -

MAT114 Multivariable Calculus and Differential Equations

3 0 2 4 Science 1.0 -

ITE101 Problem Solving Using C 2 0 2 3 Engineering 1.0 - PHY101
Modern Physics 3 0 2 4 Science 1.0 - MGT301/ HUM121

Ethics and Values 3 0 0 3 Management 1.0 -

MEE498 Comprehensive Examination - - - 2 Engineering 1.0 -
MEE497 Co/Extra-Curricular Activity - - - 2 - 1 Total UC credits
33

University Elective

Course L T P C

University Elective - I - - - 3

University Elective - II - - - 3

Total 6

Programme Core

Course Code Course Title L T P C Category

Version Course Prerequisite

CHY102 Materials and Instrumental Techniques 3 0 2 4 Science 1.0
-

EEE101 Basic Electrical & Electronics Engineering 3 0 2 4
Engineering 1.0 -

MAT104 Probability and Statistics 3 1 0 4 Science 1.1 MAT114
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MAT105 Differential and Difference Equations 3 1 0 4 Science 1.1
MAT114

MAT201 Complex Variables and Partial Differential Equations 3 1
0 4 Science 1.0 MAT105

PHY102 Material Science 3 0 2 4 Science 1.0 -

MEE107 Engineering Drawing 0 0 4 2 Engineering 1.1 -

MEE102 Workshop Practice 0 0 2 1 Engineering 1.1 -

MEE108 Engineering Drawing II 0 0 4 2 Engineering 1.0 MEE107

MEE104 Workshop Practice II 0 0 2 1 Engineering 1.0 MEE102

MEE204 Engineering Thermodynamics 2 1 0 3 Engineering 1.01 -

MEE210 Materials Science and Strength of Materials 3 0 0 3
Engineering 1.0

CHY101 PHY102

MEE211 Process Calculations 2 2 0 4 Engineering 1.0

MEE212 Unit Processes in Organic Synthesis 3 0 2 4 Science 1.0
CHY102

MEE237 Process Engineering Thermodynamics 2 1 0 3 Engineering
1.1

MEE204 MEE211 MAT201

MEE224 Chemical Technology 3 0 0 3 Engineering 1.0 -

MEE225 Momentum Transfer 2 1 2 4 Engineering 1.0 -

MEE226 Mechanical Operations 2 1 2 4 Engineering 1.0 MAT201

MEE233 Heat Transfer 2 1 2 4 Engineering 1.0 MAT201

MEE313 Computational Methods in Process Engineering 2 1 2 4
Engineering 1.0 MAT201

MEE379 Chemical Reaction Engineering 2 1 0 3 Engineering 1.0
MEE237

Management I ( from a basket of courses) 3 0 0 3 Management -
-

MEE315 Process Instrumentation and Control 2 1 2 4 Engineering
1.0

MAT201 MEE233

MEE316 Mass Transfer 2 1 0 3 Engineering 1.0 MAT201 MEE225

MEE317 Biochemical Engineering 3 0 0 3 Engineering 1.0 MEE225,
MEE313

MEE318 Equilibrium Staged Operations 2 1 2 4 Engineering 1.0
MEE316

MEE373 Heterogeneous Reaction Engineering 2 1 2 4 Engineering
1.0

MEE314/ MEE379, MAT201
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MEE319 Process Equipment Design 2 1 2 4 Engineering 1.0 MEE211,
MEE233

MEE320 Process Plant Economics 3 0 0 3 Management 1.0 -

MEE321 Design Project for Chemical Process Engineering 0 0 4 2
Engineering 1.0

MEE237 / MEE238

MEE402 Transport Phenomena 2 1 0 3 Engineering 1.0 MEE 313,
MEE233 , MEE316

MEE403 Modelling and Simulation in Process Engineering

2 1 2 4 Engineering 1.0 MEE211 MAT201

MEE399 Industrial Internship - - - 2 Engineering 1.0 -

MEE499 Project Work - - - 20 Engineering 1.0 -

Total PC credits 128

Programme Electives (Credits to be earned : 15)

Course Code Course Title L T P C Category

Version Prerequisite

ENG103 History of Indian Independence Movement 1 0 0 1
Humanities 1.0 -

Management II ( from a basket of courses) 3 0 0 3 Management -
-

MEE404 Production and Operations Management 3 0 0 3

Engineering Management 1 -

MEE230 Renewable Energy Sources 3 0 0 3 Engineering 1 -

MEE322 Fuels and Combustion 2 1 0 3 Engineering 1 MEE204

MEE227 Safety and Hazard Analysis 2 1 0 3 Engineering 1 -

MEE374 Process Plant Utilities 3 0 0 3 Engineering 1 MEE319

MEE323 Chemical Product Design 3 0 0 3 Engineering 1 MEE224

MEE414 Chemical Process Integration 3 0 0 3 Engineering 1 MEE
319

MEE409 Optimization of Chemical Processes 3 0 0 3 Engineering 1
-

MEE384 Petroleum Chemistry 3 0 0 3 Engineering 1 -

MEE385 Natural Gas Engineering 2 1 0 3 Engineering 1 -
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MEE410 Petroleum Technology 3 0 0 3 Engineering 1 -

MEE376 Petrochemical Technology 3 0 0 3 Engineering 1 -

MEE412 Process Plant Simulation 2 0 2 3 Engineering 1 MEE319

MEE324 Complex Fluids Engineering 3 0 0 3 Engineering 1
MEE237

MEE405 Computational Fluid Dynamics 2 1 2 4 Engineering 1
MEE313,MEE233MEE316/MEE225

MEE415 Multiphase Flow 3 0 0 3 Engineering 1 MEE225, MEE233

MEE440 Chemical Modelling of the Atmosphere 3 0 0 3 Engineering
1

MEE225/ MEE206

MEE441 Linear systems theory with applications 3 0 0 3
Engineering 1 MAT201

MEE406 Fermentation Technology 3 0 0 3 Engineering 1 MEE317

MEE444 Food Process Engineering 3 0 0 3 Engineering 1 -

MEE378 Industrial Pollution Engineering 3 0 0 3 Engineering 1
MEE225, MEE226

MEE408 Membrane Separations Technology 3 0 0 3 Engineering 1
-

MEE407 Fluidization Engineering 3 0 0 3 Engineering 1 MEE225
MEE233

MEE411 Polymer Technology 3 0 0 3 Engineering 1 -

MEE377 Fertilizer Technology 3 0 0 3 Engineering 1 -

MEE413 Surfactant Technology 3 0 0 3 Engineering 1 MEE313


	
SYLLABI

University Core

ENG101 English for Engineers - I L T P C 3 0 0 3

Syllabus approved by the Board of studies under School of
Humanities and passed in the Academic Council

ENG102 English for Engineers - II L T P C

3 0 0 3 Syllabus approved by the Board of studies under School
of Humanities and passed in the Academic Council

CHY 101 Engineering chemistry L T P C

3 0 2 4 Syllabus approved by the Board of studies under School
of Advanced Sciences and passed in the Academic Council

CHY 104 Environmental Studies LTPC: 3 0 0 3 Syllabus approved by
the Board of studies under School of Advanced Sciences

FRE101/GER101/JAP101 Foreign Language L T P C 2 0 0 2

Syllabus approved by the Board of studies under School of
Humanities

MAT101 Multivariable Calculus and Differential Equations

L T P C 3 1 0 4

Syllabus approved by the Board of Studies under School of
Advanced Science

CSE101 Computer Programming and Problem Solving

L T P C 2 0 2 3

Syllabus approved by the Board of studies under School of
Computing Sciences and passed in the academic Council

PHY101 Modern Physics LTPC: 3 0 2 4 Syllabus approved by the
Board of studies under School of Advanced Sciences

MGT301 Ethics and Values L T P C 3 0 0 3

Syllabus approved by the Board of Studies under VIT Business
School


	
Comprehensive Examination L T P C

0 0 0 2 Version No. 1.0.0 Course Prerequisites Completion of all
program core engineering courses Objectives: To test the students
understanding and application knowledge in process

engineering. Expected Outcome: The student will be able to solve
process engineering problems in real

situations Text Book & References As prescribed for the
programme core courses. Mode of Evaluation Written Examination /
viva voce Recommended by the Board of Studies on 13.11.2008

Date of Approval by the Academic Council 25.11.2008

University Electives (limited to 6 credits)

Elective I L T P C 2 1 0 3

Syllabus approved by the Board of Studies under School of
Computing Sciences/ School of Mechanical and Building Sciences/
School of Electrical Sciences in the Area of Engineering.

Elective II L T P C 2 1 0 3

Syllabus approved by the Board of Studies under School of
Computing Sciences/ School of Mechanical and Building Sciences/
School of Electrical Sciences in the Area of Engineering.


	
Programme Core

CHY102 Materials and Instrumental techniques LTPC: 3 0 2 4
Syllabus approved by the Board of studies under School of Advanced
Sciences

EE101 Basic Electrical and Electronics Engineering LTPC: 3 0 2 4
Syllabus approved by the Board of studies under School of
Electrical Sciences

MAT104 Probability and Statistics LTPC: 3 1 0 4 Syllabus
approved by the Board of studies under School of Advanced Sciences
Course Prerequisites MAT101

MAT105 Differential and Difference equation LTPC: 3 1 0 4
Syllabus approved by the Board of studies under School of Advanced
Sciences Course Prerequisites MAT101

MAT201 Complex Variables and Partial Differential Equations

LTPC: 3 1 0 4

Syllabus approved by the Board of studies under School of
Advanced Sciences Course Prerequisites MAT105

PHY102 Material Science LTPC: 3 0 2 4 Syllabus approved by the
Board of studies under School of Advanced Sciences Course
Prerequisites


	
MEE101 ENGINEERING GRAPHICS 0 0 4 2 Version No. 1.10
Prerequisite - Objectives: 1. To create awareness and emphasize the
need for Engineering Graphics in

all the branches of engineering. 2. To follow basic drawing
standards and conventions. 3. To develop skills in
three-dimensional visualization of engineering

component. 4. To develop an understanding of 2D and 3D drawings
using the SolidWorks

software. Expected Outcome:

On completion of this course, the students will be able to 1.
Prepare drawings as per standards (BIS). 2. Solve specific
geometrical problems in plane geometry involving lines,

plane figures and special Curves. 3. Produce orthographic
projection of engineering components working from

pictorial drawings. 4. Prepare 2D Drawings using the SolidWorks
software.

Unit I Introduction Introduction to Engineering Graphics
Geometrical Construction Conics and Special Curves. Unit II Free
Hand Sketching and Dimensioning Free hand Sketching Dimensioning
Principles. Unit III Orthographic Projection Points and Lines
Orthographic Projection Projection of Points and lines. Unit IV
Orthographic Projection Solids Orthographic Projection Projection
of solids in simple position, Axis Inclined to one plane. Unit V
Orthographic Projection Objects Conversion of Pictorial view into
Orthographic projections. Text Books 1. Venugopal K and Prabhu Raja
V, Engineering Graphics, New AGE International Publishers, 2007. 2.
CAD Manual prepared by VIT staff. References 1. Bhatt N. D.,
Engineering Drawing, Charotar publishing House, 1998. 2. French and
Vierk, Fundamentals of Engineering Drawing, McGraw Hill, 2002. 3.
Natarajan, K. V., Engineering Graphics, Dhanalakshmi Publishers,
2006. Mode of Evaluation Tutorials / Class Tests / Lab Exam
Recommended by the Board of Studies on: 31.10.2009 Date of Approval
by the Academic Council: 27.11.2009


	
MEE102 WORKSHOP PRACTICE 0 0 2 1 Version No. 1.10 Prerequisite -
Objectives: 1. To train the students in metal joining process like
welding, soldering, etc.

2. To impart skill in fabricating simple components using sheet
metal. 3. To cultivate safety aspects in handling of tools and
equipment.

Expected Outcome:

On completion of this course, the students will be able to 1.
Welding and soldering operations. 2. Fabrication of simple sheet
metal parts.

Unit I Welding Shop 1. Instruction of BI standards and reading
of welding drawings. 2. Butt Joint 3. Lap Joint 4. TIG Welding 5.
MIG Welding Unit II Sheet Metal Shop 1. Making of Cube 2. Making of
Cone using development of surface. 3. Making of control panel using
development of surface. Unit III Soldering Shop 1. Soldering and
desoldering of Resistor in PCB. 2. Soldering and desoldering of IC
in PCB. 3. Soldering and desoldering of Capacitor in PCB. Unit IV
Bosch Tools Demonstration of all BOSCH TOOLS Text Books Workshop
Manual prepared by VIT staff Mode of Evaluation Tutorials / Class
Tests / Lab Exam Recommended by the Board of Studies on: 31.10.2009
Date of Approval by the Academic Council: 27.11.2009


	
MEE103 ENGINEERING GRAPHICS - II 0 0 4 2 Version No. 1.0
Prerequisite MEE101 Engineering Graphics Objectives: 1. To prepare
sectional views of solids.

2. To draw the development of surfaces and estimate the sheet
metal requirement. 3. To develop skills in three-dimensional
visualization of engineering components. 4. To provide students
with the basic knowledge and skills in producing Engineering
Graphics and with the capability to read and interpret engineering
drawings. 5. To develop an understanding of solid modelling using
the SolidWorks software.

Expected Outcome:

On completion of this course, the students will be able to 1.
Prepare sectional views of solids. 2. Estimate the sheet metal
requirement for fabrication. 3. Draw isometric drawings of combined
solids and simple components. 4. Prepare solid modelling of machine
components using the Solidworks software.

Unit I Sections of solids Introduction to Sections of Solids.
Unit II Development of Surfaces Development of Surfaces. Unit III
Isometric Projection Isometric Projection and drawing. Unit IV
Solid Modelling I Solid Modelling of Engineering Components using
SolidWorks. Unit V Solid Modelling II Solid Modelling of
Engineering Components using SolidWorks. Text Books 1. Venugopal K
and Prabhu Raja V, Engineering Graphics, New AGE International
Publishers, 2007. 2. CAD Manual prepared by VIT staff. References
1. Bhatt N. D., Engineering Drawing, Charotar Publishing House,
1998. 2. French and Vierk, Fundamentals of Engineering Drawing,
McGraw Hill, 2002. 3. Natarajan, K. V., Engineering Graphics,
Dhanalakshmi Publishers, 2006. Mode of Evaluation Tutorials / Class
Tests / Lab Exam Recommended by the Board of Studies on: 23.5.2008
Date of Approval by the Academic Council: 16.6.2008


	
B.Tech Mechanical with spz in Chemical Process Engineering Page
13

MEE104 WORKSHOP PRACTICE - II 0 0 2 1 Version No. 1.0
Prerequisite MEE102 Workshop Practice Objectives: 1. To train the
students in safety handling of tools, equipment and
machineries.

2. To carry out exercise in metal removal process by using
drilling and lathe machines. 3. To train students in plumbing
operation and techniques. 4. To expose the student in house wiring.
5. To train students in basic carpentry exercise using modern Bosch
Tools.

Expected Outcome:

On completion of this course, the students will be able to 1.
Basic operation in drilling and lathe. 2. Plumbing and simple house
wiring. 3. Basic wooden components

Unit I Machine Shop 1. Drilling and Countersinking using
Drilling machine 2. Drilling and Tapping 3. Lathe Exercise - Facing
operation 4. Lathe Exercise - Straight turning and Chamfering Unit
II Plumbing Shop 1. L Joint 2. T - Joint Unit III House Wiring Shop
1. Single point wiring 2. Staircase wiring Unit IV Bosch Tools
Exercises 1. Planning & Polishing operation 2. Sawing operation
3. Profile cutting 4. Making of rectangular slot Text Books
Workshop Manual prepared by VIT staff Mode of Evaluation Tutorials
/ Class Tests / Lab Exam Recommended by the Board of Studies on:
23.5.2008 Date of Approval by the Academic Council: 16.6.2008
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MEE204 ENGINEERING THERMODYNAMICS 2 1 0 3 Version No. 1.01
Prerequisite - Objectives: 1. To teach students the basic
principles of classical thermodynamics and

prepare them to apply basic conversion principles of mass and
energy to closed and open systems.

2. To enable the students to understand second law of
thermodynamics and apply it to various systems, note the
significance of the results and to know about availability, entropy
and second law aspects of daily life.

3. To teach students about properties of pure substances and to
analyze the performance of thermodynamic air and vapour power
cycles.

4. To help the students understand various gas laws and
equations of state and apply them to solve problems of gas mixtures
in estimating enthalpy, entropy, specific heat and internal
energy.

5. To teach students about fuels and combustion phenomenon,
solve problems on stoichiometry, complete combustion, gravimetric
and volumetric analysis.

Expected Outcome:

Student will be able to 1. Demonstrate an understanding of the
concepts such as conservation of

mass, conservation of energy, work interaction, heat transfer
and first law of thermodynamics.

2. Identify closed and open systems and analyze related
problems. 3. Apply the concept of second law to design simple
systems. 4. Analyze the performance of gas and vapor power cycles
and identify

methods to improve thermodynamic performance. 5. Demonstrate the
importance of phase change diagrams of various pure

substances. 6. Apply gas laws to mixtures. 7. Analyze problems
of combustion and stoichiometry.

Unit I Basic Concepts and First Laws Thermodynamics

Basic concepts of Thermodynamics - Thermodynamics and Energy -
Closed and open systems - Properties of a system - State and
equilibrium - Processes and cycles - Forms of energy - Work and
heat transfer - Temperature and Zeroth law of thermodynamics -
First law of thermodynamics - Energy balance for closed systems -
First law applied to steady flow engineering devices

Unit II Second Law of Thermodynamics

Limitations of the first law of Thermodynamics - Thermal energy
reservoirs - Kelvin-Planck statement of the second law of
thermodynamics - Clausius statement - Equivalence of Kelvin-Planck
and Clausius statements - Refrigerators, Heat Pump and
Air-Conditioners COP - Perpetual Motion Machines - Reversible and
Irreversible process - Carnot cycle Entropy - The Clausius
inequality - Availability and irreversibility - Second law
efficiency.

Unit III Vapour and Gas Power Cycles Properties of pure
substance-Property diagram for phase - change processes - Carnot
vapour cycle - Rankine cycle - Methods for improving the efficiency
of Rankine cycle - Ideal Reheat and Regenerative cycles - Binary
vapour cycles - Combined gas - vapour power cycles - Analysis
of
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power cycles - Carnot cycle - Air standard assumptions - Otto
cycle - Diesel and Dual cycles - Brayton cycle - Stirling and
Ericsson cycles Unit IV Ideal Gas Mixtures

Ideal and real gases - Vander Waals equation - Principle of
corresponding states - Ideal gas equation of state - Other
equations of state - Compressibility factor - Compressibility
charts - Composition of gas mixtures - Mass and mole fractions -
Daltons law of additive pressures - Amagats law of additive volumes
- Relating pressure, volume and temperature of ideal gas mixtures -
Evaluating internal energy - enthalpy - entropy and specific
heats.

Unit V Fuels and Combustion

Types of fuels - Exothermic and endothermic reactions -
Combustion equations Stoichiometry - Combustion analysis by mass
and volume - Conversion of gravimetric to volumetric analysis -
Conversion of volumetric to gravimetric analysis - Analysis of
exhaust gas - Excess air and air-fuel ratio - Combustion problem by
mole method - Complete combustion of fuel - Calorific value
Definition - Types of calorimeter.

Text Books 1. P. K. Nag, (2004), Basic and Applied
Thermodynamics, Tata McGraw-Hill Publishing

Company Ltd. 2. Yunus A. Cengel Michael A. Boles, (2005),
Thermodynamics: An Engineering

Approach, McGraw-Hill Science. References 1. Yunus A. Cengel,
(2005), Thermodynamics: An Engineering Approach, Tata McGraw- Hill
Publishing Company Ltd. 2. Y.V.C.Rao, (2004), An Introduction to
Thermodynamics, Universities Press. 3. C. P. Arora, (2005)
Thermodynamics, Tata McGraw-Hill Publishing Company Ltd. 4. David
R. Gaskell, (2003), Introduction to Thermodynamics of Materials,
Taylor and Francis Publisher.. 5. M. Achuthan, , (2004),
Engineering Thermodynamics, Prentice Hall India Limited. 6. Eastop,
(2004), Applied Thermodynamics for Engineering Technologies,
Addison- Wesley Logman Limited. Mode of Evaluation Quiz/Assignment/
Seminar/Written Examination Recommended by the Board of Studies on:
12-05-2012 Date of Approval by the Academic Council: 18.05-2012
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MEE210 MATERIALS SCIENCE AND STRENGTH OF

MATERIALS L T P C 3 0 0 3

Version No. 1.2 Course Prerequisites CHY102 Materials &
Instrumental Techniques

PHY102 Material Science Anti requisites MEE203 Materials
Engineering and Technology Objectives: 1. To impart basic knowledge
on various industrial engineering materials

and their properties. 2. To analysis of various lamina and
solids for locating their centre of

gravity and calculating their moment of inertia. 3. To provide
the knowledge about stress & strain and its phenomena

and to provide a fundamental knowledge on the design aspects of
beams, columns and shells

Expected Outcome: The student would realize the importance of
industrial engineering materials and their properties and various
process of manufacturing them. The student would also be able to do
basic analysis and design of beams, columns and shells.

Unit No. 1 Phase Diagrams & Properties of Engineering
Materials

Number of hours: 10

Gibbs Phase rule : Unary and Binary phase diagrams , Al2O3 -
Cr2O3 , Pb-Sn, Ag-Pt and Iron- Iron Carbide Phase Diagram Lever
rule Invariant reactions TTT diagrams Micro structural changes
Nucleation and growth Martensitic transformations Solidification
and Crystallization Recrystallization and Grain growth Properties
of materials: Mechanical, Physical & Chemical properties.
Industrial Engineering Materials Ferrous & Non Ferrous metals
& alloys Introduction to various heat treatment processes &
Mechanical tests. Unit No. 2 Simple Stress and Strain Number of
hours: 9 Introduction to elasticity Stress & Strain Types of
stresses & strain Stress Strain curve and relationship Hookes
law Modulus of Elasticity & Modulus of Rigidity. Deformation of
a body due to force acting on it Deformation of a body due to self
weight. Principle of Superposition Stress & Strain analysis in
bars of varying sections and bars of different section Stresses in
bars of uniformly tapering section.

Unit No. 3 Centre of Gravity & Moment of Inertia

Number of hours: 9

Introduction to Centroid & Centre of Gravity Methods of
Centre of gravity for Simple figures Centre gravity of plane
figures by geometrical consideration Centre of gravity by method of
moments for symmetrical & unsymmetrical lamina Centre of
gravity for solids and cut sections Concept of Moment of Inertia
& Methods for Moment of Inertia Moment of Inertia for
Rectangular sections Theory of Parallel axis Moment of Inertia for
Triangular, Circular and Semi Circular sections Unit No. 4 Shear
Force & Bending Moment

Diagrams Number of hours: 8

Introduction to Beams Types of Loading Shear force and Bending
Moments Sign conventions SFD & BMD for Cantilever beams and
Simply supported beams with point loads, UDL and UVL.


	
B.Tech Mechanical with spz in Chemical Process Engineering Page
17

Analysis of Overhanging beams Unit No. 5 Thin cylindrical &
Spherical Shells Number of hours: 9 Introduction Fracture of a
cylindrical shell due to internal pressure, stress in thin
cylindrical shell circumferential & longitudinal stress. Design
of thin cylindrical shells change in dimensions of thin cylindrical
shell due to internal pressure change in volume due to internal
pressure. Text Book & References Text Book

1. Raghavan V, Materials and Engineering Prentice Hall of India,
New Delhi (2006)

2. Bansal R K, Text book of Strength of Materials, Lakshmi
Publications, New Delhi.

Reference Books 3. Khurmi R S, Strength of Materials, S Chand
Publications, New

Delhi (2007). 4. William A.Nash, Theory and Problems of Strength
of Materials,

Schaums Outline Series. McGraw Hill International Editions,
Third Edition, 1994..

Mode of Evaluation Written Examination, Assignment and
Seminar

Recommended by the Board of Studies on 19.11.2011

Date of Approval by the Academic Council 29.11.2011
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MEE211 PROCESS CALCULATIONS LTPC: 2 2 0 4

Version No. 1.0.0 Course Prerequisites Nil Objectives: The aim
of this course is to teach the basic principles of chemical

process calculations, with which the student will be able to
formulate and solve material and energy balance on chemical
processes with and without reactions.

Expected Outcome: Upon completion of this course the student
would be able to Use different systems of units Convert one system
of unit to another system Calculate process variables mass, flow
rate and composition etc., Formulate and solve material balance on
processes with recycle,

bypass and purge (with and without reaction) Formulate and solve
energy balance on processes with and without

reaction Use psychrometric chart for determining humidity
Calculate theoretical and excess air for combustion Calculate flue
gas composition from fuel composition and vice

versa. Appreciate the cumbersome task of manual material and
energy

balance calculations on a complete chemical process and realize
the importance of flow sheet simulation.

Unit No. 1 Process Principles Number of hours: 8 Introduction to
Chemical Process Calculations Units and dimensions Conversion
factors Atomic, molecular and equivalent weights Molar concept
Concentration units for pure components, Vapour pressure Moles,
mixtures and solutions: molality, molarity, normality and partial
pressure Laws of chemical combination Definition of stoichiometry
Composition of mixtures and solutions Weight fraction Mole fraction
Volumetric composition Partial pressure Density and specific
gravity Ideal gas law Ideal mixtures and solutions Daltons law of
additive pressure Amagots law of additive volume. Unit No. 2
Material balance on non reactive

systems Number of hours: 9

Law of conservation of mass Meaning of material balance and its
application - Process flow sheet Drawing material balance on non
reacting steady system Recycling bypassing Material balance on unit
operations such as evaporation, distillation, extraction,
crystallization, humidification dehumidification, drying and
absorption. Unit No. 3 Material balance on reactive systems Number
of hours: 10 Material balance on steady reacting systems with
recycling and bypass. Combustion calculations - Theoretical and
excess air for combustion Determination of flue gas composition
from fuel composition and vice versa. Unit No. 4 Energy balance on
non reactive

systems Number of hours: 10

Law of conservation of energy Meaning of energy balance and its
importance Inputs of energy balance Closed and open systems
Mechanical energy balance Energy balance on operations with and
without phase change - Specific heat and sensible heat Latent heat
and heats of transition Sublimation - Enthalpy of solutions.
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Unit No. 5 Energy balance on reactive systems Number of hours: 9
Heat of reaction Hesss law - Standard heat of formation Standard
heat of combustion Determination of heat of reaction at
temperatures other than standard temperature using specific heat
relationships. Simultaneous material and energy balances. Heating
value of fuel and adiabatic flame temperature. Text Book &
References

1. Richard Felder and Ronald Rousseau, Elementary Principles of
Chemical Processes, III edition, John Wiley & Sons, 2000.

2. D M Himmelblau, Basic Principles and Calculations in Chemical
Engineering, Prentice Hall, 2000.

3. B.I.Bhatt and S.M.Vora, Stoichiometry, IV edition, Tata
McGraw Hill Book Company, New Delhi, 2004.

4. A.Hougan, K.M.Watson and R.A. Ragatz, Chemical Process
Principles, Vol I, CBS Publsihers, New Delhi.

5. K.V. Narayanama B. Lakshmikutty, Stoichiometry and Process
calculations Prentice Hall India Limited, New Delhi, 2006.

Mode of Evaluation

Written Examination, Assignment, Mini project and Seminar

Recommended by the Board of Studies on

13.11.2008

Date of Approval by the Academic Council

25.11.2008
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MEE212 UNIT PROCESSES IN ORGANIC SYNTHESIS LTPC: 3 0 2 4

Version No. 1.02 Course Prerequisites CHY102 Objectives: The
course aims at imparting knowledge on the industrial reactions

used in converting organic raw materials into usable products by
various processes so that the student will be conversant with
process development and process design.

Expected Outcome: At the end of the course students would be
Familiar with the various industrial reactions involved in

manufacturing organic chemicals. Fundamentals of the reaction
chemistry to apply in the designing

reactors for specific applications. Unit No. 1 Catalysts Number
of hours: 8 Characteristics and mechanisms of catalyzed reactions
Homogeneous catalysis Acid base catalysis Heterogeneous catalysis
Chemi-sorption physi-sorption Langmuir and Rideal mechanisms
Promoters and poisons Enzyme catalysis Oxidation, hydrogenation,
cracking and acid catalysis in industries. Unit No. 2 Nitration,
Sulphonation and Amination Number of hours: 9 Nitrating agents,
kinetics and mechanism, thermodynamics and industrial nitration
processes Sulphonating and Sulphating agents, kinetics; mechanism
and thermodynamics, desulphonation, industrial processes. Aminating
agents and catalysts, factors affecting ammonolysis, kinetics and
thermodynamics, ammonia recovery Amination by reduction processes.
Unit No. 3 Oxidation, Hydrogenation and Halogenation Number of
hours: 10 Oxidizing agents and oxidative reactions, liquid phase
and vapour phase oxidation, kinetics and thermo chemistry catalytic
hydrogenation and hydrogenolysis, kinetics and thermodynamics,
industrial processes Halogenation reactions, kinetics and
thermodynamics. Unit No. 4 Hydrocarbon Synthesis Number of hours:
10 Constituents Petroleum Methods - Refining Synthetic Petrol
Cracking Thermal Cracking, Catalytic Cracking Polymerization -
Hydrocarbon Synthesis Fischer Tropsch processes for hydrocarbon
synthesis. Thermodynamics and kinetics of Fischer Tropsch
processes, Industrial process. Unit No. 5 Esterification,
Hydrolysis and Alkylation Number of hours: 9 Esterification by
organic acids, carboxylic acid derivatives Esters by addition of
unsaturated systems Esters by inorganic acids Hydrolysis
Hydrolyzing agents Kinetics Equilibrium of hydrolysis Alkylation
types, agents, factors controlling alkylation. S.No Experiments

1. 2. 4. 5. 6. 7. 8.

Determination of rate constant of the hydrolysis of ethyl
acetate catalyzed by N/2 HCl at room temperature. Verification of
Freundlich adsorption isotherm for the adsorption of oxalic acid on
activated charcoal. Estimation of K2Cr2O7 by Spectrophotometer.
Determination of Critical Solution Temperature (CST) of the given
phenol water system. Determination of acid value of the given oil
sample. Determination of saponification value of the given oil
samples. Determination of acidity of the given water samples.
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9. Organic preparations involving the following Reactions: a)
Nitration b) Sulphonation c) Oxidation

Text Book & References

1. P.L. Soni, O P Dharmarha and U N Dash, Text Book of Physical
Chemistry, Sultan Chand & Sons, New Delhi, 22nd Edition,
2001.

2. PH Groggins, Unit Processes in Organic Synthesis, Tata McGraw
Hill Book Company, New Delhi, 5th Edn., 1995

3. PW Atkins, Physical Chemistry, 3rd Edn., Oxford University
Press, Oxford

4. Jerry March, Advanced Organic Chemistry: Reactions,
Mechanisms and Structures, John Wiley Sons, 4th Edition 1992.

Mode of Evaluation Written Examination, Assignment and Seminar
Recommended by the Board of Studies on

6.7.2009

Date of Approval by the Academic Council

16.7.2009
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MEE237 PROCESS ENGINEERING THERMODYNAMICS LTPC: 2 1 0 3

Version No. 1.2.0 Course Prerequisites MEE204, MEE211, MAT201
Objectives: The aim of the course is to teach basic laws, concepts
and

application of Thermodynamics, derive the thermodynamic
relations and predict the thermodynamic properties of real gases,
phase equilibrium, thermodynamics of multi component mixtures and
chemical reaction equilibrium.

Expected Outcome: Upon completion of the course the student
would be able to explain the difference between extensive and
intensive properties; Understand the significance of the laws of
thermodynamics; Apply thermodynamic relations for various systems
through charts and correlations; Develop PXY and TXY diagrams for
ideal & non-ideal systems and electrolytes; Estimation of
bubble point and dew point for binary systems; Determination of
activity coefficient using various correlations.

Unit No. 1 Thermodynamic Properties Number of hours: 8 Basic
thermodynamics -Review Laws of Thermodynamics-Volumetric properties
of pure fluids-Heat effects Hesss Law -Thermodynamic relations
Maxwells relations, Jacobean -residual properties thermodynamic
property diagrams.

Unit No. 2 Solution Thermodynamics Number of hours: 9 Partial
molar properties, Chemical potential, fugacity and fugacity
coefficient for pure species and species in solution, residual
properties; Properties of solutions ideal solutions, excess
properties, Gibbs Duhem relation, excess Gibbs free energy models;
Henrys law, Activity coefficient calculation Unit No. 3 Phase
equilibria Number of hours: 10 Phase equilibria criteria, single
component, multiple component, Vapour Liquid Equilibria, Phase
Diagrams for Binary System, Constant Pressure constant Temperature-
Equilibrium curve VLE Ideal Solutions, Non-ideal solutions,
modified Raoults law, Activity Coefficient Models

Unit No. 4 Azeotropes and Multicomponent systems

Number of hours: 10

Azeotropes, VLE minimum boiling- Maximum boiling Azetropes, VLE
-PXY diagram and TXY diagram, Bubble point, Dew Point, calculation
methods, VanLaar equation, Margules equation and Wilson equation.
Multicomponent Systems Consistency Test for VLE Data. Unit No. 5
Chemical Reaction Equilibria Number of hours: 9 Chemical reaction
equilibria, Reaction coordinate, criteria for chemical equilibrium,
equilibrium constant, Gibbs Free Energy of the reaction, effect of
temperature on equilibrium constant, equilibrium constant of
homogeneous gas and liquid phase reactions.
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References 1. KV Narayanan, A Textbook of Chemical Engineering
Thermodynamics, Prentice Hall India, New Delhi, 2006.

2. P.Ahuja, Chemical Engineering Thermodynamics, PHI Learning
Pvt. Ltd., 2009

3. JM Smith, HC Van Ness and MM. Abbott, Introduction to
Chemical Engineering Thermodynamics, 6th Edn., McGraw-Hill, New
York, 2008

4. YVC Rao, Chemical Engineering Thermodynamics, University
Press, New Delhi, 2005

5. JM Honig, Thermodynamics: Principles Characterizing Physical
and Chemical Processes, Elsevier Science & Technology Books
March 2007

Mode of Evaluation Written Examination, Assignment and
Seminar

Recommended by the Board of Studies on

12.05.2012

Date of Approval by the Academic Council
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MEE224 CHEMICAL TECHNOLOGY LTPC: 3 0 0 3

Version No. 1.01 Course Prerequisites Nil Objective The aim of
the course is to teach the students the process synthesis

principles and the technology followed, unit operations involved
in bulk chemicals manufacturing industries viz., chlor-alkali,
cement, glass, industrial gases, Paints and Pigments and Fertilizer
industries in various organic industries like petroleum, polymer,
paper and sugar industries.

Expected Outcome: At the end of this course students would be
able to explain the difference between the various process
technologies available for manufacture of core chemicals like
Chlor-alkali, Cement, and Glass etc. ; Appreciate engineering and
process problems associated with the various processes.

Unit No. 1 Chlor-alkali and Cement Industries Number of hours: 8
Manufacture of Soda Ash, Caustic Soda and Chlorine - Manufacture of
Bleaching Powder, Calcium Hypochlorite. Manufacture of Sulphur and
Sulphuric Acid- Manufacture of Hydrochloric Acid. Types and
Manufacture of Portland Cement - Manufacture of Glass. Unit No. 2
Industrial Gases Number of hours: 9 Manufacture of Carbon Dioxide
Hydrogen Oxygen - Nitrogen Acetylene - Water Gas - Producer Gas
Production of Natural Gas. Unit No. 3 Fertilizer Industries Number
of hours: 10 Nitrogen Industries: Syntheses of Ammonia Manufacture
of Nitric Acid and Urea Phosphorous Industries: Production and
Manufacture of Phosphorous, Phosphoric Acid, Super Phosphate and
Triple Super Phosphate. Potassium Industries: Potassium Chloride
and Potassium Sulphate. Unit No. 4 Cellulose, Sugar, Fermentation
and oil

production industries Number of hours: 10

Introduction to Organic Chemical Processes -Various Processes
for the Production of Pulp Kraft Process - Sulphite Process in
Detail Manufacture of Paper - Four drier Process - Manufacture of
Viscose Rayon. Manufacture of Sugar, Starch, and Starch Derivatives
Gasification of coal and chemicals from coal. Fermentation
Processes for the Production of Ethyl Alcohol - Manufacture of
Citric Acid. Refining of Edible Oils and Fats - Manufacture of
Soaps and Detergents - Biodegradability of Surfactants. Unit No. 5
Petroleum, Petrochemicals, Polymers and

Plastics Number of hours: 9

Introduction to Petrochemicals - Petroleum Refining Processes
Cracking - Reforming - Processes for the Production of
Petrochemical Precursors BTX and Petrochemicals Polyolefins:
Polyethylene, Polypropylene, PVC, Polystyrene. Text Book &
References

1. Gopala Rao M Sittig, Drydens Outlines of Chemical Technology,
EAST West Press, 1999.

2. George T Austin, Shreves Chemical Process Industries, McGraw
Hill, 2002.
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Mode of Evaluation Written Examination, Assignment and Seminar
Recommended by the Board of Studies on

31.10.2009

Date of Approval by the Academic Council

27.11.2009
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MEE225 MOMENTUM TRANSFER LTPC: 2 1 2 4

Version No. 1.0.0 Course Prerequisites MAT201 Complex variables
and partial differential equations Objectives: The aim of the
course is to teach the concept of Fluid and its types,

governing equations of fluid flow and its applications in
chemical industry, Flow Measurement techniques and mode of fluid
transport and fluid machinery.

Expected Outcome: Upon completion this course students would be
able to Analyse fluid flow behaviour under different operating
conditions Apply Bernoullis equation to flow problems Estimate
pressure drop through various flow devices Select pumps, valves and
metering devices depending on the need Analyse packed and fluidized
columns for pressure drop

Unit No. 1 Basic concepts of Momentum Transfer Number of hours:
8 Introduction and Significance of Momentum Transfer in Chemical
Engineering -Dimensional analysis and similitude. Definition of
fluid - Classification of fluids Newtonian fluid Characteristic
properties of fluids Non -Newtonian Fluids and their
classification. Fluid statics: Pascals law and Hydrostatic law of
equilibrium; Pressure and its measurement: Manometers and Pressure
gauges. Unit No. 2 Concepts of Fluid Flow Phenomena Number of
hours: 9 Fluid flow Basic equations governing fluid flow types of
fluid flow, Concept of stream line path line and streak line.
Equation of Continuity and its application, Equation of motion
Derivation of Eulers equation, Bernoullis equation and its
application in fluid flow, Significance of Navier - Stokes equation
- Concept of Turbulence, Boundary layer flow and boundary layer
separation. Unit No. 3 Fluid Flow in conduit and immersed bodies
Number of hours: 10 Flow of fluids in Laminar regime Velocity
Profile, Shear Stress Distribution HagenPoiseuille equation -
Concept of average velocity Concept of Kinetic energy correction
factor Flow of fluids through non-circular conduits Concept of
hydraulic radius, Flow of non-Newtonian fluids Shear Stress and
Velocity distribution Flow of fluids through pipes and tubes -
classification of pipes: Concept of Schedule Number - Concept of
Fluid friction Skin friction Form friction Factors affecting
friction Friction factor Application of Moodys diagram. Unit No. 4
Fluid flow through packed and fluidized bed Number of hours: 10
Flow past immersed bodies Significance of form friction - Concept
of Drag, Drag Coefficients and Particle Reynolds number - Drag
Coefficient Vs. Particle Reynolds number curves for regular and
irregular shaped solid particles. Flow of fluids through packed
beds Packing and types of packing - Pressure drop across packed
beds Kozeny Carman equation Erguns equation - Loading and Flooding
Packed Beds. Concept of Fluidization Condition for Solid particles
to be in a suspended condition in a flowing fluid minimum
fluidization velocity - types of fluidization Concept of Pneumatic
conveying. Unit No. 5 Transportation and Flow Measurement of

Fluids Number of hours: 9

Transportation Components -Pipe, Fittings and Valves, Types of
Fittings, valves -Stuffing Boxes, Mechanical Seals Estimation of
head loss from fittings and valves, Concept of minor losses- types
of minor losses Fluid Moving Machinery: Pumps Classification and
working of Centrifugal Pumps and Positive Displacement Pumps Basic
Principles of Centrifugal Pumps Pump
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Characteristics Concept of Specific Speed, Net Positive Suction
Head - Factors influencing selection of pump. Importance of
metering Classification flow measuring devices Principle and
working of Orifice meter, Venturimeter, Pitot tube, Variable area
meters: Rotameter, Application of Weirs and Notches, special
application metering devices like magnetic flow meter Velocity
measuring devices -Hot Wire and Hot Film Anemometer, Laser Doppler
Anemometer and other techniques. S.No Experiments 1. 2. 3. 4. 5. 6.
7. 8. 9. 10.

Pipe Friction Orifice Meter/ Venturi meter Efflux Time
Centrifugal Pump Non Newtonian Flow Helical Coil Annular Flow /
Non- Circular Conduct Flow Flow through Fittings / Valves Fluidized
Bed/ Packed Bed Agitated Vessel (Baffled and Unbaffled)

Text Book & References

1. Mc Cabe, Smith and Harriott, Unit Operations of Chemical
Engineering, McGraw Hill, New York, 2002.

2. P.A. Aswatnarayana and K N Seetharamu, Engineering Fluid
Mechanics, Narosa Publishing House, New Delhi.

3. Coulson and Richardson, Chemical Engineering, Vol. I,
Butterworth-Heinemann Publications, New York.

Mode of Evaluation

Written Examination, Assignment and Seminar

Recommended by the Board of Studies on

13.11.2008

Date of Approval by the Academic Council

25.11.2008
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MEE226 MECHANICAL OPERATIONS LTPC: 2 1 2 4

Version No. 1.0.0 Course Prerequisites MAT201 Complex Variables
and partial differential equations Objectives: The objective of the
course is to teach the concept of particulate

solids, size reduction techniques, methods of separation of
particulate solids from liquids by viz., classification,
sedimentation, filtration techniques and mixing of solids and
fluids

Expected Outcome: Upon completion this course students would be
able to Calculate power requirement for size reduction Design
cyclone separators and thickeners Calculate pressure drop through
filter cakes Calculate power consumption for agitation of Newtonian
and non-Newtonian liquids

Unit No. 1 Introduction to Particulate Solids Number of hours: 8
Particle Shape, Size, Mixed Particle Sizes and Size Analysis
Cumulative and Differential Analysis Various Mean Diameters Screen
Analysis Standard Screens Types of Screen, BSS, Tyler, ISS, -
Calculations of Efficiency of Screen Various Industrial Screens
Particle Separation Not Involving Fluid Mechanics Electrostatic
Precipitation and Magnetic Separation - Storage of Solids Unit No.
2 Size Reduction Number of hours: 9 Size Reduction Principles of
Comminution - Energy and Power Requirements in Comminution -
Crushing Efficiency-Mechanical Efficiency-Laws of Crushing-Size
Reduction Equipments Crushers - Grinders-Cutting Machines Open and
Closed Circuit Operation Feed Control Mill Discharge Energy
Consumption Removal or Supply of Heat. Unit No. 3 Particulate
Solids Flow and Hydro

Mechanical Separations: Number of hours: 10

Motion of a Particle through a Fluid Terminal Velocity under
Laminar Flow and Turbulent Flow Free and Hindered Settling.
Classification: Separations Ratio Classification Equipment GST
Elutriator Cone Classifiers Lake Classifiers Bowl Classifier
Centrifugal Classifier Cyclone Separator-Wet Scrubber
Sedimentation: Gravity Sedimentation Mechanism Continuous
Sedimentation Thickener Classifier Settling Area Centrifugal
Sedimentation Centrifuges. Design of thickener, Floatation:
Equipment Modifiers Collectors-Frothing Agents. Unit No. 4
Filtration Number of hours: 10 Filtration Equipment Sand Filters
Filter Presses Leaf Filter - Rotary Continuous Filters Filter Media
Filter Aids Principles of Cake Filtration Pressure Drop Through
Filter Cake Compressible and Incompressible Filter CakesSpecific
Cake Resistance - Filter Medium Resistance. Constant Pressure
Filtration, Continuous Filtration Constant Rate Filtration
Principles of Centrifugal Filtration, Washing of Filter Cakes. Unit
No. 5 Agitation and Mixing Number of hours: 9 Agitation and Mixing
of Liquids Principles of Agitation Agitation Equipment Impellers
Flow Pattern in Agitated Vessel - Power Consumption in Agitated
vessel. Flow number - Power Correlation - Calculation of power
consumption in Newtonian and Non Newtonian Liquids. Blending and
mixing - Jet mixers Motionless Mixers. Mixing Of Solids: Mixtures
for Cohesive solids Power requirements Criteria for mixer
effectiveness. Mixers for free flowing granular solids - Rate of
mixing.
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S.No Experiments 1. 2. 3. 4. 5. 6. 7. 8

Settling Tank Filtration:- Leaf and Filter Press Screening
Efficiency Elutriation Jaw Crusher Ball Mill Sedimentation /
Differential setting Flotation/ Jigging

Text Book & References

1. Mc Cabe, Smith and Harriott, Unit Operations of Chemical
Engineering, McGraw Hill, New York, 2002.

2. C. L. Narayanan & Bhattacharya Mechanical Operation for
chemical Engineering, Khanna Publishers, 2003.

3. JM Coulson & JF Richardson, Chemical Engineering, Volume
2 (Particle Technology & Separation Processes), Butterworth
Heinemann Publishing Ltd., 4th Edition, 1996

4. Christie J Geankoplis, Transport Processes and Unit
Operations, 4th Edition, Prentice Hall of India Private Ltd.,
2001

5. Alan S Foust et.al Principles of Unit Operations, 2nd
Edition, John Wiley & Sons,1994

6. Walter L Badger & Julius T Banchero, Introduction to
Chemical Engineering, Tata McGraw-Hill Publishing Company Ltd.,
1997

7. Brown et al. Principles of Chemical Engineering, John Wiley
& Sons, 8. Perrys Chemical Engineering Hand Book, 7th Edition,
Mc Graw Hill, 2003

Mode of Evaluation

Written Examination, Assignment and Seminar

Recommended by the Board of Studies on

13.11.2008

Date of Approval by the Academic Council

25.11.2008
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MEE233 HEAT TRANSFER L T P C : 2 1 2 4 Version No. 1.1 Course
Prerequisites

MAT201- Complex Variables and Differential Equations

Objectives: Objective of this course is to introduce the basic
principles of heat transport, to train students to identify,
formulate, and solve engineering problems related to heat transfer
and to introduce basic design concepts involving heat transfer
equipment.

Expected Outcome:

Upon completion of this course students would be able to
Understand the fundamentals of heat transfer processes

occurring in natural and engineered systems. Possess the ability
to apply analytic procedures and numerical

tools in the analysis of heat transfer problems. Have problem
solving abilities applied to energy transfer. Understand the basics
of experimental techniques for heat

transfer measurements. Do process design of heat exchangers,
condensers, and

evaporators. Unit No. 1 Conductive heat transfer Number of
hours: 8 Introduction to heat transfer Elementary modes of heat
transfer; Fouriers Law of Heat conduction; Steady State Conduction
through complex geometries Cartesian, cylindrical and spherical
systems; Contact resistance; Steady state conduction with Heat
Generation ; Fins analysis; Unsteady State Heat Conduction Lumped
parameter analysis; Numerical methods in conduction Unit No. 2
Convective heat transfer without

phase change Number of hours: 9

Fundamentals of Convection Continuity, NS and Energy Equations
in BL flow Scaling Analysis Prandtl Number Effects Convection
Correlations; Dimensional analysis; Forced convection Laminar flow
over a flat plate Turbulent flow over a flat plate External Flow-
Flow over cylinders spheres tube bank Internal flow through pipes
& annular spaces Natural convection to air from vertical shapes
and horizontal planes effect of natural convection in laminar flow
free convection in enclosed spaces; Mixed free & forced
convection. Analogy between momentum and heat transfer Reynolds
Analogy jH Factor Unit No. 3 Condensation, Boiling &

Radiation Number of hours: 10

Condensation Drop wise and Film type Condensation, Coefficients
for Film type condensation Practical Use of Nusselts Equations;
Boiling Pool Boiling regimes Critical Flux. Basic Radiation Theory
Surface Radiation View Factors Solar Radiation, Kirchhoffs Law
Directional and Spectral Characteristics of Radiation Radiation
Transfer in Engineering
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Unit No. 4 Heat exchangers Number of hours: 10 Heat Exchangers
Types and practical applications Use of LMTD Effectiveness NTU
method Compact heat exchangers Plate heat exchangers Fouling factor
Heat pipes Types and applications, Heat Transfer in Agitated
Vessels; Heat Transfer in Packed Beds Reboilers and Condensors Unit
No. 5 Evaporation Number of hours: 9 Single and Multiple Effect
Evaporation; Performance of Evaporators Evaporator Capacity,
Evaporator Economy; Multiple Effect Evaporators Methods of Feeding;
Design calculation for single and multiple effect evaporation;
Vapor Recompression Thermo Compression Evaporator Use of Vacuum in
Evaporation. Text Book & References

Text Books 1. J. P. Holman, (2005), Heat Transfer, 9th Edition,
McGrawHill

Publishing Company Limited . 2. Frank.P.Incropera & David
P.Dewitt, Fundamentals of Heat & Mass

Transfer, John Wiley & Sons,2004. Reference Books 1. Yunus
A. Cengel, (2000) Heat TransferA Practical Approach, Tata

McGraw Hill Publishing Company Limited. 2. Kern, Process Heat
Transfer, McGraw Hill Book company., 1997. 3. W L Mc Cabe, J C
Smith, P Harriott, Unit Operations of Chemical

Engineering, McGraw Hill Book company, Sixth Edition., 2001.

Mode of Evaluation

Written Examination, Assignment and Seminar

Recommended by the Board of Studies on

12.05.2012

Date of Approval by the Academic Council

MEE233L- HEAT TRANSFER LABORATORY 1. Measurement of thermal
conductivity of Metals & insulators. 2. Transient Heat
Conduction 3. Experiment on Natural Convection & Forced
convection 4. Emissivity Measurement 5. Double Pipe Heat Exchanger
6. Plate type Heat Exchanger 7. Agitated Vessel
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MEE313 COMPUTATIONAL METHODS IN PROCESS

ENGINEERING L T P C

2 1 2 4 Version No. 1.1 Course Pre and anti requisites

COURSE PREREQUISITES: MAT 201 Complex Variables and partial
differential equations COURSE ANTIREQUISITES: MAT 204 Numerical
Methods

Objectives: 1. To introduce students to some of the basic
computational methods those are of great use for analyzing problems
that arise in engineering and physical sciences.

2. To enable the students emphasis on computer oriented
numerical methods for solving ordinary and partial differential
equations. The students are expected to use MatLab as the primary
tool to obtain solutions to assigned problems.

Expected Outcome: 1. At the end of this course students should
be able to appreciate the

importance of numerical methods; 2. Use the learnt techniques to
analyze the problems connected with data

analysis and solution to ordinary and partial differential
equations that arise in the respective engineering courses;
Fundamental knowledge about MatLab and its basic important tools
are also to be recognized by the student.

Unit No. 1 Solution of Equations and Eigen value Problems

Number of hours: 10

Solution of linear system of equations Iterative methods of
Gauss-Jacobi and Gauss-Seidel; Eigen values of a matrix by Power
method and by Jacobis method. Solution of algebraic and
transcendental equations Newton Raphson method & Secant Method;
Unit No. 2 Numerical Integration &

Differentiation and Interpolation Number of hours: 9

Numerical integration using Trapezoidal, Simpsons 1/3 and
Simpsons 3/8 rules equally & unequally spaced data; Evaluation
of double integrals by Trapezoidal and Simpsons rules. Numerical
Differentiation using Forward, backward and central difference.

Unit No. 3 Data Analysis & Interpolation Number of hours: 9
Newtons divided difference interpolation; Lagrange interpolation;
Interpolation using Cubic Splines; Curve fitting General Least
squares principle Linear, polynomial and multiple linear fit
Goodness of a fit; Fourier Analysis for sinusoidal variation. Unit
No. 4 Initial value & Boundary value

problems for Ordinary Differential Equations

Number of hours: 8

Eulers & Modified Euler methods; Fourth order Runge Kutta
method for solving first order ODE; Runge Kutta method for a system
of first order ODE and higher order systems; Multi-step methods
& Stiffness Milnes and Adams-Bashforth predictor-corrector
methods for solving first order equations. Finite difference
methods for first order boundary value problems. Unit No. 5 Partial
Differential Equations Number of hours: 9 Finite difference methods
for first order boundary value problems; Finite difference
techniques for
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the solution of two dimensional Laplaces and Poissons equations
on rectangular domain One dimensional heat-flow equation by
explicit and implicit (Crank Nicholson) methods - One dimensional
wave equation by explicit method. Text Book & References
Reference Books

1. Grewal, B.S. and Grewal,J.S., Numerical methods in
Engineering and Science, 6th Edition, Khanna Publishers, New Delhi,
(2004).

2. Sankara Rao, K. Numerical methods for Scientists and
Engineers, 3rd Edition Prentice Hall of India Private Ltd., New
Delhi, (2007).

3. Chapra, S. C and Canale, R. P. Numerical Methods for
Engineers, 5th Edition, Tata McGraw-Hill, New Delhi, (2007).

4. M. K. Jain, S.R.K. Iyengar and R.K.Jain, (2003), Numerical
Methods for Scientific and Engineering,

5. Brian Bradie, A friendly introduction to Numerical analysis,
Pearson Education Asia, New Delhi, (2007).

Mode of Evaluation Written Examination, Assignment and
Seminar

Recommended by the Board of Studies on 19.11.2011

Date of Approval by the Academic Council 29.11.2011

MEE313L Computational Methods in Process Engineering Laboratory
List of Exercises

1. Newton Raphson & Secant Method using MatLab 2. Gauss
Siedel Method using MatLab 3. Numerical Differentiation &
Integration using MatLab 4. Lagrangian Interpolation using MatLab
5. Generalized least square method for curve fitting using

MatLab 6. Cubic Spline Interpolation using MatLab 7. Euler &
Modified Euler method using MatLab 8. Runge Kutta method using
MatLab 9. Solution to Laplace equation using MatLab
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MEE379 CHEMICAL REACTION ENGINEERING L T P C: 2 1 0 3

Version No. 1.1 Course Requisites Pre-Requisites MEE237-process
Engineering Thermodynamics

Anti-requisite MEE314-Reaction Engineering Objectives: The
objective of the course is to impart the basic principles of
the

chemical reactions, characterization of chemical reactions,
design of reactors and understanding the behaviour of these
reactors under various operating conditions for simple reaction
systems.

Expected Outcome: Upon completion this course students would be
able to Understand the basic principles and characterization of the
chemical

reactions Design, and analyze the behaviour of reactors under
various

operating conditions. Able to make proper reactor selection.

Unit No. 1 Introduction and Fundamentals of Chemical Reaction
Engineering

Number of hours: 8

Definition, rate and stoichiometry, rate law, rate equation,
rate constant, activation energy, reactions at equilibrium -
Kinetics studies Interpretation of Batch Reactor Data: Constant
Volume Batch Reactor, Integral Method, Differential method, Method
of Half life, Analysis of Data for Reversible and Irreversible
Reactions, Differential Method - Integral Method of Analysis for
Reactions theory of reaction - reaction mechanism.

Unit No. 2 Isothermal Ideal Reactor Design of Single and
Multiple reactions

Number of hours: 9

Ideal Batch Reactor- Ideal Mixed Flow Reactor - Ideal Plug Flow
Reactor for Single Reactions- Size comparison of Single Reactors
for Single Reactions variable density system-

Unit No. 3 Multiple Reactor Number of hours : 8

Multiple Reactor Systems - equal size Mixed Reactors in Series -
Plug Flow Reactors in Series and / or in Parallel, Mixed Flow
Reactors of Different Sizes in Series - Reactors of Different Types
in Series Semi batch reactor- Bio reactor- Recycle Reactor, Auto
Catalytic Reactor.

Unit No. 4 Design for Multiple Reactions Number of hours: 10

Reactions in Parallel (Simultaneous Reactions) CSTR, PFR
-Reactions in Series (Consecutive Reactions) CSTR, PFR - Combined
Series and parallel Reactions.

Unit No. 5 Non Isothermal Reactors Number of hours: 10

Steady state non-isothermal reactors, CSTR, PFR - Mole balance,
energy balance - Adiabatic reactors CSTR, PFR Batch reactor
Multiple steady states Multiple chemical reactions.

Text Book and References

1. O Levenspiel, Chemical Reaction Engineering, 3rd Ed., Wiley
Publications, 1999.

2. LD Schmidt, Engineering of Chemical Reactions, 2nd Ed.,
Oxford Press, 2005. 3. Fogler, H.S. Elements of Chemical Reaction
Engineering, 3rd Ed., Prentice

Hall India Pvt. Ltd., New Delhi, 2001. 4. G.F. Froment and K. B.
Bischoff, Chemical Reactor Analysis and Design, 2nd
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Ed., Wiley Publications, 1990. 5. J M Smith, Chemical
Engineering Kinetics, 2nd Ed., McGraw-Hill, 1981.

Mode of Evaluation Written Examination, Assignment and Seminar
Recommended by the Board of Studies on

19.11.2011

Date of Approval by the Academic Council

29.11.2011
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MEE373 Heterogeneous Reaction Engineering L T P C: 2 1 2 4

Version No. 1.0.0 Course Prerequisites MAT201 Complex Variables
and Partial differential equations

MEE379 Chemical Reaction Engineering Objectives: The objective
of the course is to impart the basic principles of the Catalysis
and

Kinetics of heterogeneous catalytic reactions, Transport effects
in catalytic reactors (External and pore diffusion), Catalytic
reactor design, Multiphase reactors (gas-liquid and fluid-solid
reactions

Expected Outcome: Upon completion this course students would be
able to Understand the basic principles and characterization of
catalyst and

catalytic reactions Activation methods for the deactivated
catalysts Designing a catalytic reactor of specific industrial
requirement

Unit No. 1 Non Ideal Reactors Number of hours: 10

Basics of non-ideal flow, Measurement of residence time
distribution (RTD) - Relationship between C, E and F curves ,
Modelling of non ideal reactors, one parameter and two parameter
models - Conversion in real reactor systems.

Unit No. 2 Introduction to Catalyst reactions Number of hours:
10

Definition and properties - Steps involved in catalytic
reactions - Rate laws mechanisms - Rate limiting step

Unit No. 3 Transport Mechanism in heterogeneous catalysts

Number of hours: 9

Transport effects in heterogeneous catalysis: Internal
effectiveness, External transport limitations and overall
effectiveness, External transport limitations and overall
effectiveness.

Unit No. 4 Catalysts Preparation, Characterization and
Deactivation methods

Number of hours: 10

Definition and Types of Catalyst Industrial Catalysts
Preparation and Characterization of the Catalysts, Surface area and
pore volume determination, Types of catalyst deactivation
Determining the order of deactivation Catalyst regeneration
Methods.

Unit No. 5 Design of Reactors for Fluid-Solid and Fluid-Liquid
Reactions

Number of hours: 5

Reactor design fundamentals and methodology, rate data analysis
- Overall view of Fluidized, packed and moving bed reactors-
Fluid-liquid reactions: Film and penetration theories - Fluid-solid
catalytic reactions

Text Book & References

1. O. Levenspiel, Chemical Reaction Engineering, 3rd Ed., Wiley
Publications, 1999.
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2. P.V. Danckwerts, Gas-liquid reactions, Sharma and Doraiswamy
Vols. I & II Froment and Bischoff.

3. H.S. Fogler, Elements of Chemical Reaction Engineering, 3rd
Ed., Prentice Hall India Pvt. Ltd., New Delhi, 2001.

4. G.F. Froment and K. B. Bischoff, Chemical Reactor Analysis
and Design, 2nd Ed., Wiley Publications, 1990.

5. J.M. Smith, Chemical Engineering Kinetics, 2nd Ed.,
McGraw-Hill, 1981.

Mode of Evaluation Written Examination, Assignment and
Seminar

Recommended by the Board of Studies on

19.11.2011

Date of Approval by the Academic Council 29.11.2011

S.No MEE 373L Heterogeneous Reaction Engineering Laboratory

1 2 3 4 5 6 7 8 9

Batch Reactor (Equimolar) Batch Reactor (Non-equimolar)
Temperature effect Semi-batch reactor Plug Flow Reactor Mixed Flow
Reactor Adiabatic Reactor Combined Reactors: Mixed Flow Plug Flow/
Mixed flow-Plug flow. RTD Studies
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Management I

From the Management basket courses LTPC: 3 0 0 3

Syllabus approved by the Board of studies under VIT Business
School

Management II From the Management basket courses

LTPC: 3 0 0 3

Syllabus approved by the Board of studies under VIT Business
School
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MEE315 PROCESS INSTRUMENTATION AND CONTROL LTPC: 2 1 2 4

Version No. 1.0.0 Course Prerequisites MAT201 Complex Variables
and Partial differential equations

MEE233- Heat Transfer Objectives: The aim of the course is to
impart the principles of measurement used

in industries & research, classification of instruments,
analysis of a process parameter and design of control systems for
open loop and closed loop systems and their application in chemical
industries.

Expected Outcome: At the end of the course student shall be able
to Understand the open loop and closed loop control systems

Develop the block diagram and transfer function for the system
Analyze the stability of the system Acquire knowledge about the
measurement principles

Unit No. 1 Principles of Measurements and Classification of
Process Control Instruments

Number of hours: 8

Temperature, Pressure, Fluid Flow Rate, Liquid Level, Volumetric
and Mass Flow Rate, Fluid Density and Specific Gravity, Viscosity,
pH and Concentration as a function of changes in Physical &
Chemical Properties Spectroscopy - Electrical and Thermal
Conductivity -Humidity. Unit No. 2 Linear Open Loop System Number
of hours: 9 Introduction to Forcing Functions, Transfer Functions
(Step, Impulse & Sinusoidal) First Order System: Example -
Response to Step, Impulse and Sinusoidal Forcing Functions - first
Order System in Series, Interacting and non-Interacting types.
Second Order System: Examples - Response to Step, Impulse and
sinusoidal inputs. Transportation Lag. Unit No. 3 Linear Closed
loop System Number of hours:9 Control system- components, ,Negative
Vs positive feed back - Servo and Regulatory Problems - Development
of Block Diagram - Control valve- Construction, Sizing,
Characteristics -Transfer Function for Controllers and - Principles
of Pneumatic and Electronic Controllers. Unit No. 4 Response of
Closed Loop Systems Number of hours: 10 Standard Block diagram
representation- Overall tr ansfer functions for single and
multiloop systems-Proportional control for set point change-
Proportional control for load change- Proportional control of
system with measurement lag Unit No. 5 Stability Number of hours: 8
Qualitative approach to solution of differential equations- Concept
of stability- Stability criterion-Routh test for stability-
Theorems on Rouths test S.No Experiments

1. 2. 3. 4. 5. 6. 7.

Level controller Flow controller Pressure controller Control
valves Temperature controller P/I, I/P converter Cascade
Controller
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Text Book & References

1. CR Coughanowr and LM Koppel, Process System Analysis and
Control, McGraw Hill, 1998.

2. P Harriot, Process Control , Tata McGraw Hill, New Delhi 3.
George Stephanopoulos, Chemical process control , Prentice Hall
India Pvt.

Ltd., New Delhi, 2001 Mode of Evaluation

Written Examination, Assignment and Seminar

Recommended by the Board of Studies on

31.10.2009

Date of Approval by the Academic Council

27.11.2009
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MEE316 MASS TRANSFER L T P C : 2 1 0 3

Version No. 1.0.0 Course Prerequisites MEE225 Momentum Transfer,
MAT201 Complex Variables and

Partial differential equations Objectives: The major objectives
of this course is to teach basics of diffusion

mass transfer and the principles underlying unit operations
viz., humidification, drying and crystallization

Expected Outcome: Upon completion of this course students would
be able to Understand diffusion mass transfer Use psychrometric
chart to solve humidification and dehumidification problems
Calculate time for drying using constant and falling rate drying
curves Do material and energy balance calculations for a
Crystallizer

Unit No. 1 Principles of Diffusion Number of hours: 8 Principles
of Diffusion Molecular diffusion and Eddy diffusion-Diffusion
coefficient Steady state Molecular diffusion in Fluids Diffusion in
Solids -Molecular Diffusion in Laminar flow - Diffusion in Multi
Component Gaseous Mixtures. Unit No. 2 Mass transfer Coefficients
Number of hours: 9 Development of Rate Equation for Mass Transfer
Mass transfer Coefficients-Models for mass transfer at a
Fluid-Fluid Interface- Analogy between Momentum / Heat & Mass
Transfer Two film theory and overall Mass transfer
Coefficient-Types of operation Equilibrium Data & Operating
Line Contacting Devices for improving Mass Transfer
Characteristics. Unit No. 3 Humidification Number of hours: 10
Principles of Humidification Definitions- Wet Bulb Temperature
& Adiabatic Saturation Temperatures Air/Water System and its
specialty Gas-Liquid operation-Adiabatic operations-Non adiabatic
operations- sychrometry and Psychrometric Charts Utilisation of
Psychrometric Charts Dehumidification Re-circulating Liquid Gas
Humidification Cooling-Design of Cooling Towers Equipments. Unit
No. 4 Drying Number of hours: 10 Principles of Drying Definitions
of moisture and other terms on Drying Classification of Drying
operations- Rate of Drying Constant and Falling Rate Drying
Moisture movement in solids-Through Circulation DryingContinuous
Direct Heat Drier-Rate of drying for Continuous Direct heat Driers.
Types of Dryers used in practice and their operation Batch and
Continuous Dryers Cryogenics and Freeze Drying. Unit No. 5
Crystallization Number of hours: 9 Crystal Geometry-Invariant
Crystals-Principles of Crystallization-Super
saturation-Nucleation-Crystal growth - Material & Energy
Balance applied to Crystallizers Types of Crystallizers used in
practice. Text Book & References

1. Robert. E.Treybal Mass transfer operations, 3rd ed New York:
McGraw-Hill Book Company 1981

2. Christie J. Geankoplis. Transport processes and unit
operations, III Ed. New Delhi Prentice-Hall of India 1997

3. McCabe, W.L., Smith, J.C., and Harriot, P. Unit Operations of
Chemical Engineering, V Ed. New York, McGraw-Hill Book Company

4. T K Sherwood, R L Pigford & C R Wilke, Mass Transfer,
McGraw Hill 5. J.R. Welty, C.E. Wicks, R.E. Wilson, and G. Rorrer,
Fundamentals of Momentum,
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Heat, and Mass Transfer, 3rd edition, John Wiley and Sons, 1984.
Mode of Evaluation Written Examination, Assignment and Seminar
Recommended by the Board of Studies on

November 13,2008

Date of Approval by the Academic Council

November 25,2008
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MEE317 BIOCHEMICAL ENGINEERING LTPC: 3 0 0 3 Version No. 1.0.0
Course Prerequisites MEE 225 Momentum Transfer Objectives: The
course objectives are to help the student understand the

overview of biotechnology; The principles of cell and kinetics,
bioreactor design, sterilization agitation and aeration; How
chemical engineering principles can be applied to biological
processes

Expected Outcome: Upon completion of this course students would
be able to Understand and Apply Chemical Engineering Principles to
Design and Operation of Biological processes.

Unit No. 1 Introduction to Biochemical Engineering

Number of hours: 8

An overview of industrial biochemical processes with typical
examples comparing chemical and biochemical processes development
and scope of biochemical engineering as a discipline. Industrially
important microbial strains, their classification structure
cellular genetics typical examples of microbial synthesis of
biologicals. Unit No. 2 Enzymes & its Applications Number of
hours: 9 Enzymes used in industry, medicine and food their
classification with typical examples of industrially important
enzymes mechanism of enzymatic reactions Michaelis Menten Kinetics
enzymes inhibition factors affecting the reaction rates industrial
production, purification and immobilization enzyme reactors with
typical examples. Unit No. 3 Cell Growth Number of hours: 10
Typical growth characteristics of microbial cells factors affecting
growth Monod model modelling of batch and continuous cell growth
immobilized whole cells and their characteristics free cell and
immobilized cell rectors typical industrial examples transport in
cells. Unit No. 4 Transport Operation Number of hours: 10 Newtonian
and non-Newtonian behaviour of broth agitation and mixing power
consumption Gas/liquid transport in cells transfer resistances mass
transfer coefficients & their role in scale up of equipment
enhancement of O2 transfer Heat transport in microbial systems Heat
transfer correlations Sterilization cycles; examples of heat
addition & removal during biological production. Unit No. 5
Bioreactors Number of hours: 9 Bioreactors: Batch and continuous
types immobilized whole cell and enzyme reactors. High performance
bioreactors sterile and non-sterile operations reactors in series
with and without recycle. Design of reactors and scale up with
typical examples. Downstream processes and effluent treatment:
Different Unit operations in down streaming with special reference
to membrane separations, extractive fermentation. Anaerobic and
aerobic treatment of effluents typical industrial examples for
downstream processing and effluent disposal. Text Book &
References

1. DG Rao Introduction to Biochemical Engineering, Tata McGraw
Hill, New Delhi, 2005.

2. JB Bailey and DF Ollis, Biochemical Engineering Fundamentals
McGraw Hill, New York, 1977.

3. A Aiba, AE Humphrey and NR Milli, Biochemical Engineering,
Academic


	
B.Tech Mechanical with spz in Chemical Process Engineering Page
44

Press, 1973. Mode of Evaluation

Written Examination, Assignment and Seminar

Recommended by the Board of Studies on

13.11.2008

Date of Approval by the Academic Council

25.11.2008
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MEE318 EQUILIBRIUM STAGED OPERATIONS LTPC: 2 1 2 4 Version No.
1.0.0 Course Prerequisites MEE316 Mass Transfer Objectives: The
major objective of this course is to teach the principles of

equilibrium staged operations Expected Outcome: Upon completion
of this course students would be able to

Differentiate between different kinds of distillation
Operations. Design multi-tray towers using McCabe and Thiele method
and

Panchon Savarit method Determine number theoretical stages of a
absorption tray and

packed tower Calculate number of theoretical stage for
extraction and leaching

operations Understand basics principles of adsorption

Unit No. 1 Introduction to Vapour Liquid Equilibria and
Distillation

Number of hours: 8

VapourLiquid Equilibria - Methods of Distillation Batch,
Continuous, Flash, Steam, Vacuum, Molecular, Azeotropic and
Extractive Distillations. -Batch & Continuous Operations.
Design of Multi Tray Towers - McCabe and Thiele Method - Panchon -
Savarit Method - Design of Packed Tower Concept of Transfer Units
and their Application in Distillation.--Multi Component
Distillation. Unit No. 2 Absorption Number of hours: 9 Equilibrium
Solubility of Gases In Liquids - Choice of Solvent - Mechanism of
Absorption - Two Film Theory - Kremser Equations for Determining
Number Theoretical Stages - Design of Absorption Tray Towers and
Packed Towers - Absorption with Chemical Reactions. Unit No. 3
Extraction Number of hours: 10 LiquidLiquid Equilibria -
Calculation of Number Theoretical Stages Co Current, Cross Current
and Counter Current Contact Operations - Classification of
Extraction Equipment General Principles of Leaching - Factors
Influencing the Rate of Extraction - Equipment for Leaching -
Calculation of Number of Stages for Co Current & Counter
Current Washing. Unit No. 4 Adsorption Number of hours: 10 Theories
of Adsorption - Adsorption Isotherm - Adsorption from Liquids -
Structure of Adsorbents - Adsorption Equipment - Regeneration of
Spent Adsorbent. Unit No. 5 Modern Separation Principles Number of
hours: 9 Principles and applications of Ion Exchange, Membrane
Separation Processes, Zone Refining, Foam Separation and
Chromatography. Text Book & References

1. Robert. E. Treybal Mass transfer operations, III Ed New York
McGraw-Hill Book Company 1981.

2. Christie J. Geankoplis. Transport processes and unit
operations, III Ed. New Delhi Prentice-Hall of India 1997.

3. McCabe, W.L., Smith, J.C., and Harriot, P. Unit Operations of
Chemical Engineering, V Ed. New York, McGraw-Hill Book Company.

4. J. Coulson & J. F.Richardson, Chemical Engineering Vol. 1
& 2, Asian Books Printers, New Delhi.

5. K C King, Separation process, Mc Graw Hill, 1996.
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6. Sieder & Heanley, Modern Separation Techniques, Mc Graw
Hill Book Company, New York, 1998.

7. J.R. Welty, C.E. Wicks, R.E. Wilson, and G. Rorrer,
Fundamentals of Momentum, Heat, and Mass Transfer, 3rd edition,
John Wiley, 1984.

Mode of Evaluation

Written Examination, Assignment and Seminar

Recommended by the Board of Studies on

13.11.2008

Date of Approval by the Academic Council

25.11.2008

S.No Experiments 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.

Diffusion Wetted Walled Column Humidification Gas Absorption
Simple Distillation H.E.T.P Steam Distillation Extraction Leaching
Batch Drying
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MEE319 PROCESS EQUIPMENT DESIGN LTPC: 2 1 2 4

Version No. 1.0.0 Course Prerequisites MEE 211 Process
Calculation, MEE233 Heat Transfer Objectives: This course
introduces the basic information required and the

systematic methodology involved in developing process flow
sheets, designing processes, heat transfer equipment and mass
transfer equipment.

Expected Outcome: To bridge the theoretical basics in heat
transfer, mass transfer, fluid mechanics and reaction engineering
to its application in designing process equipment

Provides the students the basics involved in selection and
design methodology of pressure vessels, heat transfer equipment,
mass transfer equipment and reactors

Prepares the students in tackling open ended process equipment
design problems

The design drawing laboratory component will provide a platform
to learn about technical drawings and ways of interpreting the
drawings

Unit No. 1 Process Flow Diagrams Number of hours: 8 Design and
development of Process flow diagrams and P & I diagrams-
examples Unit No. 2 Mechanical Design - Process

Equipment Number of hours: 9

Detailed design and drawing of Pressure vessel Unit No. 3 Design
drawings-I Number of hours: 10 Detailed design and drawing of heat
exchanger and Dryers Unit No. 4 Design drawings-II Number of hours:
10 Detailed design and drawing of Evaporator and its accessories
Unit No. 5 Design drawings-III Number of hours: 9 Detailed drawing
and design of tray column, packed column and reactor Text Book
& References

1. Coulson and Richardsons Chemical Engineering Series, Volume
6, Design, third edition, R.K. Sinnott, Butterworth Heinemann,
2002.

2. Perrys Chemical Engineers hand Book, 7th Edition, Robert
Perry and Don Green, Mc Graw Hill, 1997.

3. Stanley M. Walas, Chemical Process Equipment Selection and
Design, Butterworth Heinemann Publications.

4. M. V. Joshi and V.V. Mahajani , Process Equipment Design, Mc
Millan India Ltd.

5. B. C. Bhattacharya, Introduction to Chemical Equipment Design
Mechanical Aspects, CBS Publishers.

6. Ernest E. Ludwig Ed., Applied Process Design for Chemical and
Petrochemical Plants, Volume 1- 3, 3rd Edition, Gulf Professional
Publishing.

7. Richard M. Felder and Ronald W. Rousseau, Elementary
principles of chemical processes, Wiley Publications Third
Edition.

8. Carl Branan, Eds., Rules of Thumb for Chemical Engineers,
Second Edition, Gulf Publishing Company.
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Mode of Evaluation

Written or practical Examination, Assignment, mini Project and
Seminar.

Recommended by the Board of Studies on

13.11.2008

Date of Approval by the Academic Council

25.11.2008
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MEE320 PROCESS PLANT ECONOMICS L T P C 3 0 0 3 Version No. 1.2.0
Course Prerequisites - Objectives: This course aims at educating
the students the necessary skills

required in evaluating the economic viability of process
industry projects.

Expected Outcome: 1. Introduces the concepts and methods of
economic evaluation: planning, cost estimation, fixed capital
investments, working capital, production costs, depreciation, rate
of return, profitability analysis, discounted cash flow
analysis.

2. Raises awareness of the students to the concepts of supply
and demand of raw materials, commodity, and specialty
chemicals.

3. Provides an awareness and understanding of market analysis
and economic climate of the process plants.

Unit No. 1 Cost Estimation Number of hours: 10 Cash flow for
industrial operations, sources of finance, cost of Heat transfer
equipment, cost of mass transfer and reactor equipment, cost of
materials transfer, handling and treatment equipment estimation of
capital requirements, estimation of operating expenses. Unit No. 2
Depreciation Number of hours: 9 Cost and asset accounting,
financial statements, Interest and Investment costs, Taxes and
Insurance, Depreciation- calculation methods, depreciation
accounting, depletion. Unit No. 3 Profitability, Alternative
Investments

and Replacements Number of hours: 9

Methods for profitability evaluation, feasibility analysis,
economics of selecting alternatives, replacement analysis. Unit No.
4 Resource management Number of hours: 8 Linear programming,
Dynamic Programming, PERT and CPM technique. Unit No. 5 Economic
Balance Number of hours: 9 Economic balance in unit operations,
economic balance in cyclic operations, economic analysis in yield
and recovery. Text Book & References Text Book

Max S. Peters and Klaus D. Timmerhaus, Plant Design and
Economics for Chemical Engineers, Fifth Edition, McGraw Hill Inc.,
2002 Reference Books

1. James R. Couper, Process Engineering Economics (Chemical
Industries Series), Marcel Dekker, 2003, ISBN: 082474036X.

2. Herbert English Schweyer, Process Engineering Economics,
McGraw Hill Inc., 1955, ISBN: B0000CJ8EA.

Mode of Evaluation Written Examination, Assignment and Seminar
Recommended by the Board of Studies on 19.11.2011

Date of Approval by the Academic Council 29.11.2011
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MEE321 DESIGN PROJECT FOR CHEMICAL PROCESS ENGINEERING

LTPC: 0 0 4 2

Version No. 1.0.0 Pre Request MEE237 Process Engineering
Thermodynamics / MEE224

Chemical Technology
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MEE401 TRANSPORT PHENOMENA LTPC: 3 0 0 3

Version No. 1.0.0 Course Prerequisites MEE225 Momentum Transfer,
MEE233 Heat Transfer and MEE316

Mass Transfer Objectives: The objective of the course is to
introduce, highlight the similarities of

the governing relations of momentum, heat, and mass transfer,
application shell balance technique, application of transport
equations through microscopic balances of momentum, thermal energy,
and mass species and solving various kinds of application oriented
problems faced in chemical industries using analytical
techniques.

Expected Outcome: At the end of the course the student would be
able to Derive appropriate differential balances for problems
defined in

any coordinate system, including momentum, thermal energy, and
mass species.

Use Navier-Stokes equations, thermal energy equation, and
species continuity equation with right boundary conditions to
problems related to fluid, heat and mass transfer..

The student will be able to solve and physically interpret
one-dimensional steady state

Conduction and species diffusion problems in rectangular,
cylindrical, and spherical geometries, with and without
generation/loss.

Unit No. 1 Transport Properties and their mechanism

Number of hours: 8

Phenomenological model principles for momentum, energy, and mass
Transport properties- Transport analogy - Mechanisms of momentum
transport - Velocity Distribution in Laminar Flow - Shell Momentum
Balances - Flow Through Tubes and Surfaces. Unit No. 2 Microscopic
balance and equation of

motion Number of hours: 9

Microscopic balances Boundary conditions - Rectilinear Flow
curvilinear flow- Equation of Change for Isothermal Process vector
analysis- Equation of Motion and Continuity - Integral Conservation
Equations- Differential momentum balance - Navier-Stokes and Euler
Equation Constitutive relation - Dimensional analysis Applications
Unit No. 3 Interphase momentum transfer,

Turbulence and Boundary Layer Flow Number of hours: 10

Interphase and multiphase momentum transfer - Turbulent Flow
Velocity Distribution - Semi Empirical Expressions Turbulent models
- Boundary Layer Theory - Transport in Isothermal System - Flow
through conduits - Empirical correlation friction factor, drag
coefficient - Ergun Equation. Flow through porous media. Unit No. 4
Heat Transfer by convention Number of hours: 10 Heat Transfer
coefficient, Forced convection in tu
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