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ChE UG Curriculum

Course Credit Distribution

Sem Code Course L T P C
Other Departments
1 MA105 Calculus 3 1 0 8
1 HS101 Economics 3 0 0 6
1/2 CH103 Chemistry 2 1 0 6
1/2  PH105 Modern Physics 8 1 0 8
1/2 CH117 Chemistry Lab 0 0 3 3
1/2  PH117 Physics Lab 0 0 8 8
1/2 ME113 Workshop Practice 0 1 3 5
1/2 ME119 Engg. Graphics 05 O 3 4
/2 CS101 Computer Programming & Utilization 2 0 2 6
1/2 CL152 Introduction to Chemical Engg. 3 0 0 6
2 XX102 Data Analysis & Interpretation 2 1 0 6
2 MA106/MA108 Linear Algebrg Diff. Egns | 3 1 0 8
3 XX115 Experimentation and Measurements Lab 0 50 3 4
3 MA205/MA207 Complex Analysig Diff. Eqns Il 3 1 0 8
4 ES403 Environmental Studies 3 0 0 6
5 EE101 Intro to Electrical and Electronics Circuits 3 1 0 8
5 BT251 Molecular Cell Biology 2 1 0 6
5 HS202 Introduction to Psyctsocio)Lit/Phil 3 0 0 6
Subtotal 34 95 17 104
ChE Department
3 CL203 Introduction to Transport Phenomena 2 1 0 6
3 CL23x Solid Mechanics 2 1 0 6
3 CL25y Chemical Engineering Thermodynamics 3 1 0 8
4 CL24x Fundamentals of Heat and Mass Transfer 2 1 0 6
4 CL25x Process Fluid Mechanics 2 1 0 6
4 CL24n Introduction to Numerical Analysis 3 1 0 8
5 CL32x Chemical Reaction Engineering 3 1 0 8
6 CL3xy Mass Transfer Operations 2 1 0 6
6 CL32y Material Science 3 0 0 6
7 CL41x Process Equipment Design & Economics 3 0 0 6
7 CL41ly Process Control 3 1 0 8
8 CL4xx Chemical Processes 3 0 0 6
8 CL451 Chemical Process Design 3 0 0 6
4-7 ChE labs 0 0 24 24
8 CLdl1 Design lab 0 0 0 3 3
8 CLdI2 Design lab 0 0 0 3 3
Subtotal 34 9 30 116
6,7 Inst. electives (2) 6 0 0 12
6-8 Dept. electives (4) 12 0 0 24
B. Tech. Total 86 185 47 256
Honours
4 CLHC1 Molecular and Statistical Thermodynamics 2 1 0 6
5 CLHC2 Advanced Transport Phenomena 3 0 0 6
6 CLHC3 Chemical Reaction Engineering 2 2 1 0 6
7,8 Dept electives (2) 6 0 0 12
B. Tech. Honours Total 99 205 47 286
DD DD = B.Tech+ Honours+ Thesis+ 4 courses
Thesis 72
Departmental PG electives (4) 12 0 0 24

D.D. Total 111 205 47 382
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Notes
Department choices:

1. The ChE honours requirement is

(a) CLHC1 Molecular and Statistical Thermodynamics,

(b) CLHC2 Advanced Transport Phenmomena,

(c) CLHC3Chemical Reaction Engineering 2,

(d) 2 Departmental electives (in addition to the 4 Departialegiectives for the B. Tech.).

2. The ChE minor stream is

(a) CL152Introduction to Chemical Engg. (Sem. 3),

(b) CL25yChemical Engineering Thermodynamics (Sem. 4),
(c) CL203Introduction to Transport Phenomena (Sem. 5),
(d) CL32x Chemical Reaction Engineering (Sem. 7),

(e) CL41yProcess Control (Sem. 8)

3. BTP, PT and seminar are dropped.

4. Works visit is still mandatory.
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Semester-wise Schedule

Semester 1
Code Course L T P C

MA105 Calculus

CH103 Chemistry |
PH105 Modern Physics
HS101 Economics
CH117 Chemistry Lab
PH117 Physics Lab
ME113 Workshop Practice
ME119 Engg. Graphics
CS101 Computer Programming & Utilization 2 0 2 6
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Semester 2
Code Course L T P
MA106+MA108 Linear Algebra+ Diff. Egns | 3 1 0 8
CH103 Chemistry 2 1 0 6
PH105 Modern Physics 2 1 0 6
XX102 Data Analysis & Interpretation 2 1 0 6
CH117 Chemistry Lab 0 0 3 3
PH117 Physics Lab 0 0 8 3
ME113 Workshop Practice 0 1 3 5
ME119 Engg. Graphics 0 1 3 5
CL152 Introduction to Chemical Engg. 2 1 0 6
33
Semester 3
Code Course L T P C
CL23x Solid Mechanics 2 1 0
MA205/MA207 Complex Analysig Diff. Egns Il 3 1 0 8
CL25y Chemical Engineering Thermodynamics 3 1 0 8
CL203 Intro to Transport Phenomena 2 1 0 6
XX115 Experimentation and MeasurementsLab 0 503 4
10 45 3 32
Semester 4
Code Course L T P C
ES403 Environmental Studies 3 0 0 6
CL24x  Fundamentals of Heat and Mass Transfer 2 1 0
CL25x  Process Fluid Mechanics 2 1 0 6
CL24n Introduction to Numerical Analysis 3 1 0 8
CL232 ChElab1 0 0 6 6

10 3 6 32

CLHC1 Molecular and Statistical Thermodynamics 2 1 0

12 4 6 38
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Semester 5
Code Course T
EE101 Intro to Electrical and Electronics Circuits 3 1
BT251 Molecular Cell Biology 2 1 0 6
HS202  PsychSociofLit/Phil 3 0 0 6
CL32x  Chemical Reaction Engineering 3 1 0
ChE lab 2 0 0 0 6
10 4 6 34
CLHC2 Advanced Transport Phenomena 3 0 0
13 3 6 40
Semester 6
Code Course T P
CL3xy  Mass Transfer Operations 2 1 0 6
CL32y Matl. Sci 3 0 0 6
Inst. elective 1 3 0 0 6
Dept. elective 1 3 0 0 6
ChE lab 3 0 0 6 6
12 1 6 30
CLHC3 Chemical Reaction Engineering2 2 1 0 6
14 2 36
Semester 7
Code Course L P C
Dept. elective 2 3 0 0 6
CL41ly Process Control 3 1 0 8
CL41x Process Equipment Design & Economics 3 0 0
Inst. elective 2 3 0 0 6
ChE lab 4 0 0 6 6
12 1 6 32
Honors elective 1 3 0 0 6
15 1 6 38
Semester 8
Code Course L T
CL4xx Chemical Processes 3 0 0 6
CL451 Chemical Process Design 3 0 0 6
CLdI1  Designlab 1 0 0 3 3
CLdI2 Designlab 2 0 0 3 3
Dept. elective 3 3 0 0 6
Dept. elective 4 3 0 0 6
12 0 6 30
Honors elective 2 3 0 0 6
15 0 6 36
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Semester 9 (DD)
Code Course L T P C
DDP | 36

DD elective 1 3 0 0 6
DD elective 2 3 0 0 6

48

Semester 10 (DD)
Code Course L T P C
DDP Il 36

DD elective 3 3 0 0 6
DD elective 4 3 0 0 6
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Courseoutlines

Chemical Engineering cour ses
CL 152: Introduction to Chemical Engineering, [300 6]

Historical overview of Chemical Engineering: Concepts oftwperations and unit processes, and more recent develop-
ments, Features of organized chemical processing- froomishiey to chemical engineering. The Chemical Industryps;o
features & characteristics. and scope. Principles of leéhanwith examples to illustrate fierential and integral balances,
lumped and distributed balances. Material balances inlsisystems involving physical changes and chemical reagtio
systems involving recycle, purge. and bypass. Properfisslastances: single component & multicomponent, singte an
multiphase systems. Use of Compressibility charts, vapoessure correlatiofisharts & Psychometric charts. Ideal liquid
and gaseous mixtures. Energy balance calculations in gigygtems. Introduction to Computer aided calculationaest
state material and energy balances.

Textg/References
1. R. M. Felder and R.W. Rousseau, Elementary Principleshein@ical Processes, 3rd ed., John Wiley, New York,
2004.
2. D. M. Himmelblau and J. B. Riggs, Basic Principles and Glakions in Chemical Engineering. 7th ed., Prentice
Hall, 2003.

3. B.Il.Bhatt and S. M. Vora, Stoichiometry. 4th ed., McGraill,;2004.

CL203: Introduction to Transport Phenomena, [21 0 6]

Introduction: VectorsTensors, Viscosity, Shell balance: Falling film, Circulabé; Equations of Change for isothermal
systems: Continuity, Motion, Energy, Substantial deixest; Unidirectional flows: Pipe flow, Variable viscosityllfiag
film, Couette viscometer, Rotating Sphere; Unsteady floviart&® Plate flow, Parallel plates, Oscillating plate; Thal
conductivity and mechanism of energy transport; Shellgnbalances and temperature distributions in solids anéhiam
flow; The equations of change for nonisothermal system@uBivity and the mechanisms of mass transport; Concentratio
distributions in solids and laminar flow; Equations of charigr multicomponent systems; Introduction to the concépt o
heat and mass transfer ¢beients.

Textg/References

1. R.B.Bird, W.E. Stewart and E.N. Lightfoot, Transport Rbmena, 2nd ed., Wiley, 2006.

CL23x: Solid Mechanics, [210 6]

Rigid and deformable solids; Method of sections for evahgainternal forces in bodies - review of free body diagrams;
Concept of stress - normal and shear stresses; State of;S0escept of strain - normal and shear strains; State ahstra
Hookes law; Constitutive relations; Axially loaded mensyeiorce and deflections; Indeterminate systems and compati
bility conditions; Simple indeterminate systems and latkitoproblems; Generalized Hookes law; Stress in cylindrica
and spherical shells; Thin-Walled Pressure Vessels; dorsf circular shafts - determinate and simple indeterneirsyts-
tems. Elastic theory of bending of beams; Shear force andibgrmoment diagrams; Bending and shearing stresses in
beams of symmetrical cross-section; Concept of shear flalshear centre; Principle of superposition and its limtasi
Transformation of plane stress and strain; Principal seesand strains; Mohrs circle. Bending deflection of beams by
direct integration method; Application of direct integoat method to simple indeterminate systems. Elastic boghkdif
compression members.

Textg/References

1. F.P. Beer, E.R. Johnston and J.T. DeWolf, Mechanics oéN&ds, 3rd Ed., Tata McGraw Hill, New Delhi, 2004.
E.P. Popov, Engineering Mechanics of Solids, 2nd EdntRe=Hill, New Delhi, 1999.
I.H. Shames and J.M. Pitarresi, Introduction to the Sile@thanics, 3rd Ed., Prentice Hill, New Delhi, 1989.
J.M. Gere, Mechanics of Materials, 5th Ed., Brg@ale, Chennai, 2001.
S.H. Crandall, N.C. Dhal and T.J. Lardner, Mechanics didSoAn Introduction, McGraw Hill, Tokyo, 1994.
S.M.A. Kazimi, Solid Mechanics, Tata McGraw-Hill, New Ibg 1981.

I e
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CL 24x: Fundamentals of Heat and Mass Transfer, [2 1 0 6]

Review of conduction, resistance concept, extended ®sfdamped capacitance; Introduction to Convection, baognd
layer theory, natural and forced convection, correlatidRadiation; Heat exchangers: LMTD, epsilon-NTU method; In
terphase mass transfer, mass transfeffament, theories for interphase mass transfer, overall nrassfer coéicient,
correlations, mass transfer with chemical reaction, siamdous heat and mass transfer, analogy between momergam, h
and mass transfer; Crystallization.

Textg/References

1. F.P. Incropera and D.P. Dewitt, Introduction to Heat §fan 5th ed., Wiley, 2006.
2. E.L. Cussler, Otusion: Mass Transfer in Fluid Systems, 2nd ed., CUP, 1997.
3. R.B. Bird, W.E. Stewart and E.N. Lightfoot, Transport Rbmena, 2nd ed., Wiley, 2006.

CL 25y Chemical Engineering Thermodynamics, [310 8]

Single-Phase Systems: Introductory concepts: Work, Heatersible and Irreversible Processes; Equations of State
Generalized Correlations; First Law: Closed and Open 8ysteSteady and Transient Processes. Second law and En-
tropy: Reversible Heat Engines; Availability and Exergyalyses, Maxwell Relations and Fluid Properties Estimation
Pure Component Phase Equilibria, Power and RefrigeratianteS; Flow Processes; Statistical Mechanics Basics: -quan
tum states and degeneracy of energy levels. Liouiville s@o microcanonical, canonical, grand canonical and therot
ensembles, partition function and thermodynamic propgrtmonoatomic and diatomic gases, lattice statistics| igies
mixtures, imperfect gases; liquid state and solution tiesorSingle Phase Mixtures and Solutions: Ideal Soluti®as;

tial molar quantities; Gibbs-Duhem Equation; Phase-RBlgse Equilibrium Criteria, Non-ideal solutions; Residarad
Excess Properties; Fugacity and Activity Gogent models; Vapour-liquid equilibria (VLE) at low to modge pressures;
Raoult’'s Law, Henry’s law High-Pressure VLE Availabilitynalysis of processes LLE, Triangular diagrams. Langmuir an
BET isotherms; Chemical Reaction Equilibrium: Homogerseand Heterogeneous reactions; Multireaction Equilibria;
Combined Phase and Reaction Equilibria; Analytical Insgatation: Calorimeters, Osmometers and their Principles

Textg/References

1. J.M. Smith, H.C. Van Ness and M.M. Abbott, IntroductionGbemical Engineering Thermodynamics, 6th ed.,
McGraw-Hill, 2001.

2. S.I. Sandler, Chemical, Biochemical and Engineeringfioglynamics, 4th Edition, Wiley India, 2006.

3. J.M. Prausnitz, R.N. Lichtenthaler and E.G. Azevedo,&dolar Thermodynamics of Fluid-Phase Equilibria, 3rd ed.,
Prentice Hall, 1998.

4. J.W. Tester and M. Modell, Thermodynamics and its Appiices, 3rd ed., Prentice Hall, 1999.

5. R.C. Reid, J.M. Prausnitz and B.E. Poling, Propertiesades and Liquids, 4th ed., McGraw-Hill, 1987.

6. R. Balzheiser, M. Samuels, and J. Eliassen, ChemicahEagng Thermodynamics, Prentice Hall, 1972.

7. K. Denbigh, Principles of Chemical Equilibrium, 4th eGP, 1981

CL 25x: Process Fluid Mechanics, [2 1 0 6]

Basic Fluid Concepts: Dimensions and Units, Velocity anes Fields, Viscosity and surface tension, Nonnewtonian
viscosity, Dimensional Analysis (Buckingham PI theoreiiypes of flows, Methods of Analysis, Fluid Statics;fleren-

tial Analysis: Review of NSE, Potential flows, Velocity potel, Boundary Layer Theory (Laminar), Viscous flows (past
sphere), Integral Analysis: Mass, Energy (Bernouli), Maien (Impinging jet, pitot tube, Orifice meter, rotametape
flow: f vs Re charts); Chem Engg Equipment: Piping systemsagofrs, networks), Flow past immersed objects (Packed
beds, Fluidised beds, sedimentation, Centrifugal separdiltration), Pumps, Agitation and Mixing, (Power consp-
tion, mixing times, scale up), Particulate solids, chaaséation, Other topics: Introduction to Turbulent Floigegnolds
equations), Compressible flows, Compressors.

Textg/References

1. R.W. Fox, A.T. MacDonald and P.J. Pritchard, Introduttio Fluid Mechanics Wiley, 2008.
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2. J.0. Wilkes, Fluid Mechanics for chemical engineers withrofluidics and CFD, 2nd ed., Prentice Hall, 1998.
3. M.Denn, Process Fluid Mechanics, Prentice Hall, 1979.

4. V.Gupta and S.K. Gupta, Fluid Mechanics and its appbecati Wiley, 1984.

5. R.B. Bird, W.E. Stewart and E.N. Lightfoot, Transport Rbmena, 2nd ed., Wiley, 2006.

CL 24n: Introduction to Numerical Analysis, [310 8]

Interpolation by polynomials, divided flierences, error of the interpolating polynomial, piecewiisear and cubic spline
interpolation. Numerical integration, composite rulespeformulae. Solution of a system of linear equations, lenpen-
tation of Gaussian elimination and Gauss-Seidel methattiappivoting, row echelon form, LU factorization Cholgs
method, ill-conditioning, norms. Solution of a nonlineguation, bisection and secant methods. Newton's methtelpfa
convergence, solution of a system of nonlinear equatiomsiemical solution of ordinary dlierential equations, Euler and
Runge-Kutta methods, multi-step methods, predictoremtar methods, order of convergence, finitéetience methods,
numerical solutions of elliptic, parabolic, and hyperbgdartial diferential equations. Eigenvalue problem, power method,
QR method, Gershgorin’s theorem. Exposure to softwaregmeklike IMSL subroutines, MATLAB.

Textg/References

1. S.D. Conte and C. de Boor, Elementary Numerical AnalysisAlgorithmic Approach, 3rd ed., McGraw-Hill, 1980.
2. C.E. Froberg, Introduction to Numerical Analysis, 2nd, éaidison-Wesley, 1981.
3. E. Kreyszig, Advanced engineering mathematics, 8thlethn Wiley (1999).

CL3xy: Mass Transfer operations, [21 0 6]

Distillation: batch distillation, continuous fractiomam, calculations with multiple feeds and withdrawals; &pédis-
tillation techniques (azeotropic, extractive, etc.) steand molecular distillation; Tray hydrodynamics arfficéencies;
Liquid-Liquid extraction: Calculations with and withowftux for immiscible and partially miscible system; Gas abso
tion: packed tower design ffect of reaction; Simultaneous heat and mass transfer: Prfdesign of cooling towers;
Adsorption: Types and nature of adsorption; Freundliclthisom; Membrane processes: Gas separation processasereve
0SMOSIS processes.

Textg/References

1. J.D. Seader and E.J. Henley, Separation Process Peascifsid ed., Wiley, 2005.
2. E.L. Cussler, Otusion: Mass Transfer in Fluid Systems, 2nd ed., Cambridgessel 997.
3. P.C. Wankat, Separation Process Engineering, 2nd emhti& Hall, 2006.

CL 32x: Chemical Reaction Engineering, [310 8]

Kinetics Reaction rate, order, rate constant; Batch rescidesign+ basics; Kinetic constants from batch reactor data,;
Ideal flow reactors Mass and Energy balances; Isothermalbatic and non-isothermal operation; Catalysts, Catalyt
rates, Reaction mechanisms; IntefBaternal transport in catalysts; Non-catalytic solid-geactions; Reactor design for
ideal flow reactors; Yield and Selectivity; Concept of RTR2g8egation and Maximum Mixedness models

Textg/References

1. H.S.Fogler, Elements of Chemical Reaction Engineeflng,ed., Prentice Hall, New Jersey, 1992.
2. O.Levenspiel, Chemical Reaction Engineering, 2nd edeyw¥astern, 1972.
3. J.M.Smith, Chemical Engineering Kinetics, 3rd ed., Ma@Hill, 1980.
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CL32y: Material Science, [210 6]

Atomic Bonding, Crystal Structure and Defects, Mechanarad Thermal Behaviour: Failure Analysis and prevention,
Phase Diagrams; Metals and alloys, Polymers (Plasticg)ic®aductors, Ceramics & Glasses, Corrosion and its preven
tion, Environmental Eects, Nanotechnology, Biomaterials.

Textg/References

1. J.F. Shackelford, Introduction to Material Science fagkeers, 6th ed., Prentice Hall,2004.

CL 41x: Process Equipment Design and Economics, [30 0 6]

Mechanical design of process equipment: pressure vessklsplumns, etc., process piping design; Materials aratiFa
cation Selection;

Design Strategy and Optimum Equipment Design: EconomiégDesiteria; Cost and Asset Accounting; Cost Estimation;
Interest and Investment Costs; Taxes and Insurance; Dapoeg Profitability, Alternative Investments and Re@atent;
Illustrative Case Study in Process Equipment Design andifigpsf Equipment in each of the following categories:
Material Transfer, Handling and Treatment Equipment

Heat Transfer Equipment: Shell and tube heat exchangera @&l Bell-Delaware design methods), Plate heat exchanger
Evaporators

Mass Transfer Equipment: AbsorptjoBtripping columns (packgay), Multicomponent distallation colum (Fenske-
Underwood-Gilliland correlations)

Reactors: choice of reactors, non-isothermal reactoestoe configuration, interstage heatiogoling, multi-tubular reac-
tors, catalyst deactivation.

Textg/References

. M.S. Peters and K.D. Timmerhaus, Plant Design and Ecarzoioi Chemical Engineers, McGraw Hill, 1991.
. D.F. Rudd and C.C. Watson, Strategy of Process Engirgelaihn Wiley, 1969.
. F.C. Jelen and J.H. Black, Cost and Optimization EngingeMcGraw Hill, 3rd ed., 1992.

. S. Walas, Chemical Process Equipment Selection and Re3igterworth, 1988.

1
2
3
4
5. M.V. Joshi, Process Equipment Design, McMillan IndiapwNgelhi, 1976.
6. R.K. Sinnot, An Introduction to Chemical Engineering @es Pergamon Press, Oxford, 1989.
7. Relevant Design Codes BS,IS and ASME.

8

. R. Smith, Chemical Process Design, McGraw Hill, 1995

CL 41y: Process Control,[310 8]

First Principles model development; Process dynamics fst, fsecond and higher order systems: linearisation, feans
function models, ffect of poles, zeros and time delays on system response; iEaipitodels from data; control system
instrumentation; introduction to feedback control: olijgxs, PID control; analysis of closed loop systems: sitgbiloot
locus, frequency response using Bode and Nyquist plotsralodesign techniques: design criteria, time and freqyenc
domain techniques, model based design, tuning; advanagdotstrategies: cascade and feed forward, introduction t
multivariable control; controller implementation thrdudiscretisation.

Textg/References

1. D.E. Seborg, T.F. Edgar, D. A. Mellichamp, Process Dyramhd Control, John Wiley and Sons, 2nd ed., 2004.
2. B.W. Bequette, Process Control: Modeling, Design andu&ition, Prentice Hall, New Delhi, 2003.
3. W.L. Luyben. Process Modeling Simulation and Control@emical Engineers, 2nd ed., McGraw Hill, 1990.

4. G. Stephanopoulos, Chemical Process Control: An Intrthioioi to Theory and Practice, Prentice Hall, New Delhi,
1984,
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CL 4xx: Chemical Processes, [300 6]

Introduction to fuels, Properties of fuels, Solid fuels ars@s, liquid fuels and uses, Gaseous fuel and uses, Coorbastil
furnace calculations. Chemical processes based on agraidnd sylvicultural raw materials: Sugar, starch, htdpcel-
lulose, paper, glyceride, oils, soaps, detergents; Retnolrefining Operations: Principles and details of Crudeilzison,
Vacuum Distillation, coking, cracking, hydrotreatingpimerization and alkylation; Petrochemicals: Raw matsraid
principles involved in the production of olefins and arorostiAcetylene, Butadiene and typical intermediates frosfirad
and aromatics such as ethylene glycol, ethyl benzene, phemmene and DMPTA; dyes and pharmaceuticals, coal
chemicals. Inorganic heavy chemicals: Processes for rmature of acids, alkalis, salts and fertilizers. Typicalgucts
such as sulphuric, nitric, and phosphoric acids, soda asmamia, superphosphates. Renewable resources, Biore§iner
Biopharmaceuticals. Fine chemicals and Biotransformatio

Textg/References

1. J.A. Moulijn, M. Makkee and A.V Diepen, 1st ed., Wiley, 200

2. C.E. Dryden, Outlines of Chemical Technology, Edited esvised by M.Gopala Rao and Marshall Sitting, 2nd ed.,
Affiliated East-West Press, New Delhi, 1973

. G.T. Austin, R.N. Shreve, Chemical Process Industrigse8., McGraw Hill, 1984.

. P.H. Groggins , Unit processes in organic synthesis, &thiMcGraw Hill, 1958.

. Kirk-Othmer D.F., Encyclopedia of Chemical Technolody) ed. Interscience, New York, 1991.

. J.H. Gary and G.E. Handwerk, Petroleum Refining: Techgyobmd Economics, Marcel Dekker, New York, 2001

N o o0~ W

. S. Sarkar, Fuels and Combustion, 2nd ed., Orient Longniomabay, 1990.

CL 451: Chemical Process Design, [300 6], Prerequisite: CL 354

Process Design and Development: General Design Consmesal he Hierarchy of Chemical Process Design; The Nature
of Process Synthesis and Analysis;

Reactor networks in process flowsheets: Attainable region

Separation systems in process flowsheets: multicomponsiitadion for ideal and non-ideal systems, distillatioolumn
sequences, heat integration in distillation columns

Heat exchange networks synthesis and utilities: Energetar

Introduction to optimization approaches to optimal desigie of simulations in process design, Design under uag#it

and failure tolerance, Engineering around variationgpbhiction to process integration

Texts/References

. J. Douglas, Conceptual Design of Chemical ProcessesyaicBill, 1989.
. R. Smith, Chemical Process Design, McGraw Hill, New Ydr95.
. D.F. Rudd and C.C. Watson, Strategy of Process Engirgelathn Wiley, 1969.

. R.K. Sinnot, An Introduction to Chemical Engineering [@es Pergamon Press, Oxford, 1989.

a A WO N

. L.T. Biegler, E.I. Grossmann, and A.W. Westerberg, Systiic Methods of Chemical Process Design, Prentice Hall
International Inc. Series in the Physical and Chemical Esgiences, 1997.

6. W.D. Seider and J.D. Seader, Product and Process DesignpiRrs: Synthesis, Analysis and Evaluation, 2nd ed.,
John Wiley, 2004

CLHC1: Molecular and Statistical Thermodynamics, [2 1 0 6], Prerequisite: CL 251

Review: Elementary Statistical Mechanics, PostulateseErbles, Relation between microscopic and macroscopie the
modynamics; Equivalence of ensembles, Legendre Transtaym Intermolecular Potential Energy functions (NoraPo
molecules); Distribution functions: Radial Distributidfunction (RDF) Physical Interpretation: Structure of Bhiand
Solids, Experimental Measurement Thermodynamics from R@&lecular Simulation Techniques: Mass, Length and
Time Scales at atomic levels, LJ reduced units, Moleculanddyics: Autocorrelation Functions: Transport properties
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Random Walks; Otusion and Einstein’s Equation; Stochastic: Monte Carlo Nrcal Integration versus Monte Carlo
Integration Importance Sampling, Markov Chains, MetrijgMonte Carlo Metropolis MC applied to NVE ensemble (eg.
Demon Algorithm), NVT ensemble, NPT ensemble and VT ensemigplications of Statistical Mechanics: Thermo-
physical property calculations in ensembles; Cooperd®frenomenon: Phase Equilibria: 1sing model, Gibbs Ensemble
(VLE), Thermodynamic Integration, Gibbs-Duhem Integrati Free Energy Evaluation; Virial EOS: second virial fibe
cient; Special Appluications: From Surface Adsorption:sArption Isotherms; Einstein Crystal; Self Assembly; oy
Solution Thermodynamics

Textg/References

1. D. Frenkel and B. Smit, Understanding Molecular Simolagi From Algorithms to Applications, 2nd ed., Academic
press, 2001.

M.P. Allen and D.J. Tildesley, Computer Simulation Of Liids, Oxford science publications,1989.
D.A. McQuarrie, Statistical Mechanics, 2nd ed., Uniitgrscience books,2000.
D.A. McQuarrie, Molecular Thermodynamics, Universitjence books,2000.

T.L. Hill, An Introduction to Statistical Mechanics.

o o M w DN

T. Pang, An Introduction to Computational Physics, 2nd @dP,2006.

CLHC2: Advanced Transport Phenomena [3 00 6], Prerequisite: CL 24x, CL 25x

Introduction: Review of Transport Equations, Scaling andeding analysis, Asymptotic solutions. Exact solutioRsil-
satile flow in circular tube, Creeping flows and streamfumtsolutions. Motion of deformable and slender bodies: Gond
tions at an deformable interface, Creeping flow past a dragpakigoni Eects, Flows past Sphere and Oblate Solid bodies,
Slender-Body Theory. Asymptotic Approximations for simflows: Pulsatile flow limiting cases, Motion of fluid through
curved tube, Bubble growth in Quiescent fluid. Thin films andbtication: Eccentric Couette cylinder, Lubrication thgo
Slider block, Cylinder and Plane. Convective Heat and Memssfer: Heat transfer from sphere (Re 1) in uniform
and shear flow, Low Re expansion for Re 1, Pe>> 1 for low Re, Mass transfer from a Drop Laminar Boundary layer
Theory: Review of Boundary Layer Equations and Solutionyitary layer separation, Approximate method to estimate
shear stresses, Spherical bubble, Limiting cases of THdroumdary layers. Natural convection: Boussinesq Equatio
Combined forced and free convection, The Raleigh-Benaot|Em,

Textg/References

1. L. G. Leal, Laminar Flow and Convective Transport ProessButterworth-Heinemann, 1992,

CLHC3: Chemical Reaction Engineering |1, [2 10 6], Prerequisite: CL 32x

Multiphase reactors (Gas-Liquid; Liquid-Liquid); Yiel&electivity, Reactor Design for Multiple Reactions; Maxleff
Industrial Reactors: Pressure Drop considerations, Heatagement, Non-isothermal reactors, Steady State nicilyp!
Residence Time Distribution: Theory; Evaluation from Tea&xperiments; Non-ldeal Reactor Modelling: Use of RTD;
Zero, One and Two Parameter Models; Compartment ModelApgjications: Polymerisation; Combustion; Biochemical
Reactions; Multi-functional Reactors; Stochastic apphes to kinetics.

Textg/References

1. H.S. Fogler, Elements of Chemical Reaction Engineefngntice Hall, 2nd ed., New Jersey, 1992.
2. O. Levenspiel, Chemical Reaction Engineering, Wileyt&as 2nd ed., 1972.
3. J.M. Smith, Chemical Engineering Kinetics, 3rd ed., Ma@Hill, 1980.

CLdI1: DesignLab 1,[003 3]

Steady-state simulation of flow sheets; Optimization arstiog in flow sheets; Design and analysis of control systems;
Simulations using commercial simulators (e.g. ASPEN, H83YComputational Fluid Dynamics, Molecular modeling.
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CLdI2: Design Lab2,[003 3]

Process and mechanical design calculations for procegsmaent; Numerical studies in reactor design; Design antiarsa
of separation equipment.

CL232: Chemical EngineeringLab 1,[0.502 3]

(Focus: Fluid Mechanics, Thermodynamics) Experimentshenfiow through piping networks, Nature of flow, Ventyri
Orifice meter, Stokes Law, pumps in serigmrallel, determination of partial molar enthalpies, vaiparessures, infinite di-
lution activity codficient,vapour-liquid equilibrium, adiabatic calorimetsyze reduction (ball mill), porosity measurement

CL 333: Chemical EngineeringLab 2,[0.502 3]

(Focus: Heat and Mass Transfer) Experiments on hydrodysafia packed column, Berential distillation, Heat transfer
in laminar and turbulent flow, boiling and condensationt@taeat exchanger, Fluidization with heat transfer, heatstier
through a submerged helical coil, heat transfer in an agitaessel, finned tube heat exchanger

CL334: Chemical EngineeringLab 3,[0.502 3]

(Focus: Reaction Engineering and Unit Operations) Expemnison esterification kinetics, Batch reactive distidafimi-
cellar catalysis, homogeneous reaction, metal recovem fdilute solutions, reaction in CSTR, reaction in PFR, Gas
chromatography, Cooling tower, gas liquid absorption

CL431: Chemical EngineeringLab 4,[0.502 3]

(Focus: Process Control, Unit Operations) Experiments esidence time distribution, continuous distillation, @ymic
process modeling, identification of transfer functiongPPcontrol, Temperature measurement and signal converSiam-
trol valve characteristics, Fixed bed reactor, drying
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Non-ChE courses
BT251: Introduction to Molecular Cell Biology [2 1 0 6]

Biology and Bioprocess, Relevance to society. Procanemesucaryotes. Classification of microorganisms and itapor
cell types. Structures of the bacterial cell. Organizatbplant and animal cells, organelles, structure, chentgoahpo-
sition, function. Biomolecules: properties of water amawds, proteins, carbohydrates, lipids and nuclic acidsluar
processes: carbon and nitrogen cycle in nature, metabotic glycolysis. TCA cycle and forms of energy in biology.
Signal transduction, receptor concept, nature of ligawbptor interactions. Information transfer in cells: Cahdogma,
DNA replication, RNA transcription, genetic code and tlatisn. Genetics and inheritance: chromosomes, Mendeiis |
phenotype and genotype, genetic diseases in humans. Bpeaia: Genetic engineering, Cell culture and immuneeyst

Textg/References

1. B. Alberts, D. Bray, J. Lewis, M. R K. Roberts and J. D. Watson. Molecular Biology of the Cellariand
Publishing, Inc 29 edition, 1989.

2. E.J. Gardner, M. J. Simons and D. P. Snustad, Principl&ogtics, John Wiley & Sons"&dition, 1991
3. D. Voet and J. G. Voet, Biochemistry John Wiley & Sons, 1990

4. L. Stryer, Biochemistry W.H. Freeman and Company, 1965

CH103: Chemistry I, [21086]

Schrodinger equation; interpretation of wave functiongtogen atom; atomic and molecular orbitals. Structure dioan
and energy levels in molecules and solids. Intermoleculares. Chemical Potential; fugacities activities and ldoyiiim
constants; Relation between G and emf; Standard poterfiiblsmical Kinetics: steady state approximation; Colkisioe-
ory.

Trends in the periodic table; metallurgy; basic principdesl applications; purification of elements and metals;sitaom
metal ions and complexes; coordination chemistry, maghetmistry, role of metal ions in biological processes; soate
evant uses of transition elements; catalysis; semicoimuand super conducting materials; zeolites; VSEPR; §pine
Conformations of alkanes and cycloalkanes; configuratiotdecular chirality, geometrical isomerism. Linear ayglic
conjugation, benzene, aromaticity, properties of coriedaystems. Reactivity, reaction types, reaction meshas)ire-
action energetics and kinetics. Study of selected reaztionl their mechanisms; nucleophilic substitution reactabec-
trophilic and free radical addition reactions, electrdigharomatic substitutions, nucleophilic addition; prijples of nucle-
ophilic addition to carbonyl groups. Molecular systemseafitnological and biological importance.

Texts/References

1. P. W. Atkins, Physical Chemistry, ELBSxford, 7th Edition, 1995.
2. B.H. Mahan and R. J. Myers, University Chemistry, 4thieditBenjamin, California, 1987.

3. H.V. Keer, A.Q. Contractor, B. L. Tembe (Editor), R. S. @inP. Mathur, G. K. Trivedi, M. Sharan, N. S. Punekar,
et al ET-105 Part B, Chemistry (5 Blogk®oklets): Atoms and Molecules, Energetics and Kineticpjiltbria and
Electrochemistry, Inorganic Chemistry and Organic ChémisWritten for the First Year B. Tech. Course of the
Indira Gandhi National Open University, 1995

. D. A. McQuarrie and J.D. Simon, Physical Chemistry - a rool@r approach, Viva Books Pvt. Ltd. (1998)
. R.T. Morrison and R.N. Boyd, Organic Chemistry, Prenti@dl of India Pvt. Ltd., 5th edition,1990.

4
5
6. M. J. Sienko and R. A. Plane, Chemical Principles and A&gtibns, McGraw Hill, 1980.
7. J.D. Lee, Concise Inorganic Chemistry, 4th Edition, EL.BS91.

8

. D. D. Ebbing, General Chemistry, Houghtonfii Co., 1984.
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CH117: Chemistry Laboratory [00 3 3]

Experiments illustrating the concepts of 1) galvanic ¢€R$ thermochemistry, (3) chemical kinetics, (4) equiliion con-
stant, (5) analysis by oxidation reduction titration.

Experiments pertaining to (1) volumetric analysis by coapimetry, (2) analysis by ion exchange resins, (3) anabfsis
drug, (4) organiinorganic synthesis, (5) instrumental methods of analysis

Textg/References

CS101: Computer Programming and Utilization, [2 0 2 6]

An introduction to problem solving with computers using adem language such as Java ¢€&E+.

A. Utilization: Developer fundamentals such as editoegnated programming environment, Unix shell, modulesatiles.
B. programming features: Machine representation, pnmitypes, arrays and records, objects, expressions, ¢aitdite-
ments, iteration, procedures, functions, and basic i

C. Sample problems in engineering, science, text proogsaid numerical methods.

2 hours of laboratory time which will include practice on coaters.

Texts/References

1. G. Dromey, How to Solve It by Computer, Prentice-Hall,.Jiidpper Saddle River, NJ, 1982
2. Polya, G., How to Solvdt (2nd ed.), Doubleday and co. (1957).

3. Coohoon and Davidson,+G programme Design: An introduction to programming and Obf@dented Design.
Tata McGraw Hill. 3¢ edition. 2003.

4. Y Kanetkar, Let's C, Allied Publishers, 1998.

5. The Java Tutorial, Sun Microsystems. Addison-Wesle9919

EE 101: Introduction to Electrical and Electronics Circuits, [31 0 8]

Introduction, basic physical laws, circuit elements. KMCL, and a few important circuit theorems, simple circuits.
Transients in R-L, R-C, R-L-C.

Sinusoidal Steady State, R&&¢active Power, three phase.

Working Principles of Transformet&C/DC machines.

Functional Characteristics of Diode, BJT, OP-AMP. Analaguwit Examples: rectifiers, amplifiers, oscillators, etc.

Digital Circuits: AND/OR gates, Flip Flops, DA@DC, etc.

Textg/References

1. Vincent Del Toro, Electrical Engineering Fundamentagrifice Hall, 1989

2. K. A. Krishnamurthy and M. R. Raghuveer, Electrical anedilonics Engineering for Scientists’ Wiley Eastern Ltd.,
1993.

ESA03: Environmental Studies[300 6]

Course contents same a$aved at present.
Textg/References

HS 101: Economics, [300 6]

Basic economic problems. resource constraints and Watfiasemizations. Nature of Economics : Positive and norneativ
economics; Micro and macroeconomics, Basic concepts in@uos. The role of the State in economic activity; market
and government failures; New Economic Policy in India.

Theory of utility and consumer’s choice. Theories of demaugpply and market equilibrium. Theories of firm, produntio
and costs. Market structures. Perfect and imperfect catigretoligopoly, monopoly.

An overview of macroeconomics, measurement and deterimimaf national income. Consumption, savings, and invest-
ments. Commercial and central banking. Relationship betweoney, output and prices. Inflation - causes, consegsience



ChE UG Curriculum 15

and remedies. International trade, foreign exchange afatédaayments, stabilization policies : Monetary, Fisaal a
Exchange rate policies.

Textg/References

P. A. Samuelson & W. D. Nordhaus, Economics, McGraw Hil, N
A. Koutsoyiannis, Modern Microeconomics, Macmillany$9
R. Pindyck and D. L. Rubinfeld, Microeconomics, Macnilfaublishing company, NY, 1989.

R. J. Gordon, Macroeconomics 4th edition, Little Browd &o., Boston, 1987.

o w0 nh PR

William F. Shughart I, The Organization of Industry, Razd D. Irwin, lllinois, 1990.

HS 202: Introduction to Psychology, [30 0 6]

Understanding human experience and behaviour: Definigicigols, methods, branches and application of psycholargy f
engineers; Measuring human abilities; Intelligence, &ansl testing. The individual working life : personalityefthition,
approaches and theories; Psychological problems of esgrljid: Stress and coping; Psychological disorders, wartk a
mental health; Human learning; Motivation : the concept drebretical framework, motivating people at work; Attieud
and work behaviour, Group dynamics.

Intergroup relations, conflict resolutions; Leadershid eamanagement.

Textg/References

1. J.V. McConnel, Psychology, New York, Holt, Rinehart & \&fian, 1986.

2. C.T. Morgan, R. A. King, J. R. Weiss and J. Schopler, Iniatithn to Psychology, 7th ed., McGraw Hill, 1986.
3. D. G. Myers, Psychology, 4th ed., Worth, New York, 1995.

4. S. E. Asch, Social Psychology, OUP Oxford, 1987.

HS 202: Introduction to Sociology, [3 0 0 6]

What is Sociology, some sociological concepts: Social sirec status, role, norms, values, etc. Socialization,critire
and change.

Social stratification - various approaches and conceptaébsmobility.

Population and society - Trends of demographic change iia lawad the world; Human ecology; Trends of Urbanization in
the developing countries and the world.

Major social institutions - Family and marriage, caste aitaet Organizations : (i) formal organization (bureaugia@i)
informal organization.

Processes of social change - Modernization (including Sdizstion), industrialization, environmentdl ecological
changes and development.

Social movements - protest movements, reformist movemmehtadical movements in India.

Textg/References

. L. Broom, P. Selznick and D. Dorrock, Sociology, 11th éthrper International, 1990.

. M. Haralambos, Sociology : Themes and Perspectives, O289.

1
2
3. M. S. A. Rao (Ed), Social movements in India, Vols 1-2, Maarp 1984.
4. David Mandelbaum, Society in India, Popular, 1990.

5

. Guy Rocher, A General Introduction to Sociology, Macktil] 1982.
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HS 204: Introduction to Literature, [300 6]

Nature of Literature: literature as a humanistic expergenbefinitions : (i) Humanities : concern with culture, vadue
ideologies; (ii) Literature : concepts of imitation, exps#on, intuition and imagination. Major themes of literatuNature,
science, selfhood, love, rebellion.

The language of Literature : modes of literary and non-itgrexpression. The concepts of Figurative language, Inyage
Symbolism, Style.

The Forms of Literature: Prose narratives (short storiesravels), Poetry, Drama and Essays.

Note: (1) Suitable texts are to be chosen by the instructon fihe Texts and References listed below as well as from other
sources. (ii) Use of a Learner Dictionary (e.g. Oxford Adwed Learner’s Dictionary is prescribed for language work).

Textg/References

. David Murdoch (Ed.), The Siren’s Song : An Anthology oftiéf and American Verse, Orient Longman, 1988.
. S. Alter and W. Dissanayake (eds.), The Penguin Book ofévtothdian Short Stories, Penguin Books (India), 1989.

1
2
3. Bertrand Russel, Impact of Science on Society, Allen andib, 1952.
4. George Orwell, Animal Farm, Penguin, 1951.

5

. J. Bronowski, The Ascent of Man, BBC, 1973.

HS 204: Introduction to Philosophy, [3 0 0 6]

The course will acquaint the students of science and engimteeith some issues on the nature and methods of science and
mathematics, and the ethical issues arising out of the @gijuin of science and technology. The objective is to dgvalo
critical, reflective and historical awareness on the issekded to the following topics:

Philosophy and History of Science: Growth of scientific kiedge : factors leading to th emergence of modern science.
Conceptual evolution : internal and external history. Mekblogy of science : induction, falsificationism, confirinatand
probability. Nature of scientific laws and theories : realjsnstrumentalism and underdetermination. Relationbbigveen
scientific observation, experiment and scientific theotyreaof scientific explanation : teleological explanati@msl the
covering law model. Selected case studies on scientificitgeo

Logic and the nature of mathematical reasoning: Inductive @eductive forms of reasoning. Nature of axioms: formal
axiomatic systems. Concept of consistency, independendecampleteness. Nature of rules of inference and proof.
Selected examples of axiomatic systems and proof procedure

Cognition : Current approaches to the understanding of ramdl mental processes : empiricist, rationalist, behaigour
and cognitivist.

Ethics : Impact of science and technology on man and soagynents of environmental and professional ethics.

Texts/References

1. A. C. Grayling (ed.), Philosophy : A guide through the Sadbj Oxford University Press, London, 1995.

2. M. W. Wartofsky, Conceptual Foundations of Scientific Wigbt: An Introduction to the Philosophy of Science,
Macmillan, London, 1968.

3. I. B. Cohen, The Birth of a New Physics, Penguin Books, 1985
4. H. Eves and C. Newsom, Foundations and Fundamental Cisrafdydathematics, Boston, PWS-Kart Pub. Co., 1990

5. K. E. Goodpaster and K. M. Sayre (eds.), Ethics and Prabtefra ! Century, Univ. of Notre Dam Press, London,
1979.

6. S. D. Agashe, A. Gupta and K. Valicha (eds.), Scientifichddt Science, Technology and Society : A Book of
Readings, Univ. of Bombay Press, 1980.
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MA105: Calculus, [3108]

Review of limits, continuity, dferentiability. Mean value theorem, Taylors Theorem, Maxiand Minima. Riemann
integrals, Fundamental theorem of Calculus, Impropegiatis, applications to area, volume. Convergence of samsen
and series, power series. Partial Derivatives, gradiesht@mectional derivatives, chain rule, maxima and minimagtange
multipliers. Double and Triple integration, Jacobians ahdnge of variables formula. Parametrization of curves and
surfaces, vector Fields, line and surface integrals. @eece and curl, Theorems of Green, Gauss, and Stokes.

Texty/References
1. Hughes-Hallett et alCalculus - Sngle and Multivariable (3rd Edition), John-Wiley and Sons (2003).
2. James StewarGalculus (5th Edition), Thomson (2003).
3. T. M. Apostol,Calculus, Volumes 1 and 2 (2nd Edition), Wiley Eastern 1980.
4. G.B. Thomas and R. L. Finne@alculus and Analytic Geometry (9th Edition), ISE Reprint, Addison-Wesley, 1998.

MAZ106: Linear Algebra, [3104]

Vectors inR", notion of linear independence and dependence, linearafpaset of vectors, vector subspace®8f basis
of a vector subspace. Systems of linear equations, maaiic&auss elimination, row space, null space, and colunuespa
rank of a matrix. Determinants and rank of a matrix in termdeterminants. Abstract vector spaces, linear transfoomsyt
matrix of a linear transformation, change of basis and sirityl, rank-nullity theorem. Inner product spaces, Graom8idt
process, orthonormal bases, projections and least saajajpesximation. Eigenvalues and eigenvectors, charatiegoly-
nomials, eigenvalues of special matrices ( orthogonatanyihermitian, symmetric, skew-symmetric, normal). eddric
and geometric multiplicity, diagonalization by similaritransformations, spectral theorem for real symmetricrives,
application to quadratic forms.

Texts/References

1. H. Anton,Elementary linear algebra with applications (8th Edition), John Wiley (1995).
2. G. Strangl.inear algebra and its applications (4th Edition), Thomson(2006).

3. S. Kumaresari,inear algebra - A Geometric approach, Prentice Hall of India (2000).

4. E. KreyszigAdvanced engineering mathematics (8th Edition), John Wiley (1999).

MA108: Differential Equations-1,[3 10 4]

Exact equations, integrating factors and Bernoulli equmsti Orthogonal trajectories. Lipschitz condition, Pitsitheorem,
examples on nonuniqueness. Linedtatiential equations generalities. Linear dependence anchdkians. Dimension-
ality of space of solutions, Abel-Liouville formula. Line®DE’s with constant cdéicients, the characteristic equations.
Cauchy-Euler equations. Method of undeterminedffocients. Method of variation of parameters. Laplace tramsfo
generalities. Shifting theorems. Convolution theorem.

Textg/References
1. E. KreyszigAdvanced engineering mathematics (8th Edition), John Wiley (1999).
2. W. E. Boyce and R. DiPrim&lementary Differential Equations (8th Edition), John Wiley (2005).
3. T. M. Apostol,Calculus, Volume 2 (2nd Edition), Wiley Eastern, 1980.
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MAZ205: Complex Analysis, [3104]

Definition and properties of analytic functions. CauchyifRann equations, harmonic functions. Power series and thei
properties. Elementary functions. Cauchy’s theorem amdpplications. Taylor series and Laurent expansions.dgdesi
and the Cauchy residue formula. Evaluation of impropemraks. Conformal mappings. Inversion of Laplace transfrm

Textg/References

1. R. V. Churchill and J. W. BrowrComplex variables and applications (7th Edition), McGraw-Hill (2003).
2. J. M. Howie ,Complex analysis, Springer-Verlag (2004).

3. M. J. Ablowitz and A. S. Fokaszomplex Variables- Introduction and Applications, Cambridge University Press,
1998 (Indian Edition).

4. E. KreyszigAdvanced engineering mathematics (8th Edition), John Wiley (1999).

MAZ207: Differential Equations-11,[310 4]

Review of power series and series solutions of ODE’s. LegeEsdquation and Legendre polynomials. Regular and
irregular singular points, method of Frobenius. Bessejisation and Bessel's functions. Sturm-Liouville problefasurier
series. D’Alembert solution to the Wave equation. Clasaiiim of linear second order PDE in two variables. Laplace,
Wave, and Heat equations using separetion of variablesad@im of a circular membrane. Heat equation in the half spac

Textg/References

1. E. KreyszigAdvanced engineering mathematics (8th Edition), John Wiley (1999).
2. W. E. Boyce and R. DiPrimd&lementary Dijferential Equations (8th Edition), John Wiley (2005).
3. R. V. Churchill and J. W. BrowrFourier series and boundary value problems (7th Edition), McGraw-Hill (2006).

ME113: Workshop Practice, [0 1 3 5]

Introduction to - wood work: hand tools & various operatippattern making: types of patterns, allowances, colormgdi

etc; bench work & fitting: tools & operations; metal cuttingdamachine tools; safety measures; principles of operation
basic machine tools like lathe, shaping, & drilling; im@ott operations on these machines; cutting tools and thegeys

selection of cutting speeds, feeds, etc;. welding, brazimsoldering.

Practical assignments in wood work, fitting, lathe and siigpaachine and arc welding.
Textg/References

1. Elements of Workshop Technology, Vol. | by S. K. Hajractiloury, 13th Edition, 2003, Asia Publishing House.
2. Elements of Workshop Technology, Vol. 1l by S. K. Hajraabbury, 13rt Edition, 2003, Asia Publishing House.
3. Workshop Practice by H. S. Bawa, 1st Edition, Tata-McGilly 2004.

ME119: Engineering Drawing, [0.50 3 4]

Introduction to engineering drawing and orthographic ectipns, Projection of points and straight lines, Prog@ctof
planes and solids, Projection of simple machine elemerggeldpment of surfaces, Intersection of surfaces, Coctsbiu
of isometric views from orthographic projections.

Textg/References

1. N.D. Bhatt and V.M. Panchal, Charotar Publishing Housed, 2004.

2. Narayana.K.L., & Kannaiah,P.E.,Engineering Drawingaf@tar Publishing House, 1998.
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PH 105: Modern Physics, [21 0 6]

Review of quantum concepts: particle nature of light, pktaotric éfect, Compton fiect, matter waves, wave packets,
phase and group velocity, Davisson Germer experimentgiberg uncertainty principle.

Schibdinger equation: probabilistic interpretation of wavadtion, one dimensional problems — particle in a box, hatimon
oscillator, potential barrier and tunneling. Hydrogenmaj@lectrons in a magnetic field, Landau levels.

Elements of statistical physics : density of states, Femairgy, Bose condensation. Solid state physics: Free etectr
model of metals, classical and quantum Haleet, superconductivity, London equation, coherence anétpation depth,
flux quantization, applications of superconductivity, SQS. Nuclear physics: binding energy, nuclear reactiolenents
of nuclear reactors, fission and fusion, fundamental forelesnentary particles, quarks and leptons.

Textg/References

PH 117: Physics Laboratory, [00 3 3]

Experiments on: Moving Coil Galvanometer; Fresnel's Biprj Prism Spectrometer; Newton's Rings; Anderson's Bridge
Young's Modulus by Koenig‘'s Method; Moment of Intertia Of &yWwheel; Therimstor Characteristics; Helmholtz Coils;
Compound Pendulum

Textg/References

1. B. L. Worsnop and H. T. Flint, Advanced Practical Physasstudents, Asia Publishing House, 1971.

XX 102 : Data Analysisand Interpretation, [2 1 0 6]

This course will help ask, design the experiment and thewanguestions of the following kind. (1) Which of the two
department stores is less expensive. (2) Given the respfmse a student survey, is the curriculum satisfying thelsiis
needs. (3) Thefeectiveness of a new drug vis-a-vis existing drugs givenitbatiment responses. (4) A sample is extracted
from a manufacturing line and tested for conformity with gffieations. With what confidence can we assert that a product
of this batch conforms to the specifications.

Sources of data, data representation, measurement ofgadltering of data and design of experiments; errors in neasu
ment bias and random error); multivariate data and regraspiosing statistical hypothesis.

Elementary probability and statistics (random variabbstribution, central limit theorem), population sampgjjrconfi-
dence intervals; elementary hypothesis testing; expasuséandard models of physical processes, parameter d¢istima
using least squares.

Texts/References

1. Douglas C. Montgomery, G. C. Runger, Applied Statistio$ Rrobability for Engineers, John Wiley and Sons, 2003.
2. A. M. Mood and F. A. Graybill, An Introduction to the Theooy statistics, Prentice Hall of India, 1963
3. P. G. Hoel, S. C. Port and C. J. Stone, Introduction to Siedil Theory, Houghton Miin, 1971

XX 115 : Experimentation and M easurement Laboratory, [0 0.5 3 4]

Measurement and measuring systems - Exposure to ideaswhaggcprecision, repeatability, reproducibility, limég etc;
Design of experiments with elements of statistics, unagstanalysis; Exposure to common sensors to measure lysic
variables such as displacemjatation, strain, temperature, flowrate, acceleratioftages, currents, pressure, force etc;
Exposure to interfacing of sensors to digital computatiaiexices and AD conversion; Exposure to processiagalysis of
sensed information - Low pass filtering, Fourier spectruralysis etc

Typical laboratory experiments involve using electroniatptying equipment - oscilloscopes, multimeters, bresdds etc
for interfacing (to computational devices) and charagztag outputs of sensors electronic circuits. Basic malteria lab
objectives are developed in lectures. Instruction andtip@ oral and written communication provided.

Textg/References



