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Minutes of the meeling of (e Senate of MNNIT, Allahabad held on 21.02.2007 (Wednesday)

al 3.30 P.M. in the Conference Room of the Institule. (First Svante meeting in 2007)

Faslbomang mambers were present:

1. Prall A, B. Samaddar
Prof. T.Ix. Chaudhary
Prof, Krishing Kanl
Prall 5.K. Agrawal
Prol. Satya Shecl
Prof. ALK, Mizra
Tvof. T, Sharma
Pool. V. K. Moma
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9, Peol, B, K_ Srivastava, CED

10, Prof, P, K. Agarwal
11, Prof, Rayghuvie Kumar
12, Brol, 5,00, Prasad
13, Prof, R.C. Mehta
14, Prof, T, K, Mishra
i85, I'rof. Sudarshan Tiwari
16, 'of. Ninjhar Ray
17, Prof. Prloki Nath
1R, Prof. Rakesh Mathur
19 Prol. 3. K. Dupgal
20. Prof. K. M. Gupta
21, Prof, Mingsh Chandra
22, Profl. Vineela Agarwal
23, [roll Peelam Singh
24. I'vof. Rajeev Tripathi
25, Prof. M. M. Gore
26, Mrof. KK Shukla
27, Prof. Rukesh Mursin
28, Prol. Anuwy) Jain
20 1, B 1utta
30, D, Sanjay Chaubey
3L Dr Geotika

=32 Dy, Necraj Bancrji
3. Prof. Dinayak Rath
3. 5n R.P. Tiwari

Special Inviless

L. D R. K. Tripathi, Dy. Dean (A.A.)
2. S Sarvesh K, Tiwar, DUR. (Acad)

Clinmem
hember

Ll

Begistrar/Secrelary

The Chanman welcomed lhe members of the Senate & thanked them [or taking their o vul 1o aliend The

neering.

The following resolutions were passed in the Senate:

1. The mimutes of the meetings of the Senate held on 24-08-2006 and 09-11-2006 were confirmed,

2. The Senate considered the Action Taken Report fior the decisions taken in the Senate mccting
(24-08-20006). 1 was resolved that the Action Taken Report should also include the date of the

meetings in which the decisions were taken.
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3. (1) The Senate considered the reports of the examincrs and the reports of the oral boards for the
following Ph.D. students and approved the awand of PhD. degree on the basis of
recomoend alions of cxaminers and oval boards,

S. No. | Name of the Student Emol. No. [ Department
1. | Mr. Neeraj Pandey 04RMSO0S | School of Management Studies
2. | Ms. Piyali Ghash 04RMS03 | Sehool of Management Studies
3. | Mr. Anil Kumar 2003REF04 | Flectrical Engineering Department
4. | Mr. Tadi K. Mohammed | 2002RCS0I Cumpulcr‘ﬂl:imm': and Enpineering
Department

(b) The Scnate considered the reporis of (he Ph.l). thesis exmminers and also the viva-voce
examination ruporl ol Ph.b). student, Mr. Mol Kumar Gupta (Reg. No. 99AU2Y) of Civil
Engnicering Depardment and recommended for (he aword of Ph.D. deprey to the University of
Allahabad.
(¢) The Semate resalved that in future, the recommendations of the Oral Board for I"h.1). should
be appraved by the Chairman, Senate afier the oral examination and the reports of the oral boards

be reported in the nexi Senale meeting.
The Scnate considered the propusal submilied by the various departments [or starting of new P.G.

programmes (Detail course structure is placed as ANNEXURIK-T). The decisions for the

programmes are sunuoariscd below:

5. Mo, | Name of lhe programing Departiment Decision
1. Master of Science in Iuthomatics Approved the programime. Sumaner
Mathematics and Scientilc training and more eloclives 1o be
Computing included in the curricnlun before the
actual start of the programme
2, | M. Pinl. m Applied Chemsiry Mot approved. I was [ell (hat a
{hemistry tlechnodogy-oricuted jrogramine,
offered perhaps in collsbosation with
s cigincering depariment would be
: o | Pppropiiate.
3. | Master of Technology in Applied Meehanies | Approved.
Fluids Eugineering | _ oo
i, Master of Techuology in Applied Mechanics | Approved.
i Bionedical Engineering — —
5. | Maoster of Aris i Social Mumanities and Approved u principle, with the
Work Sogial Seience change in name ns Muster of Sogial
Work. A workshop in he opramised
by the depmimenl concemed m
finalise the cwmiculum beforc the
— - - sctual stert of the programime.
6. | Master of Applied Huimanitics and The Deparbment  wilhdrew  the
Pxychalogy Social Science propesal  le lake  time  for
comprehensive  coorse  maferial
preparation,

Biotechnology,
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The Scuate approved the syllabus of B.Teeh -Chencal Enginccring, however, suggexied some

i fine luning before ils inplementation (ANNEXTIRE-2).

' The Scnate approved the syllabus for Third and Fourth semester B.Tuech.-Hiotechnoloyy
(ANNEXURE-3),

6. The Scnate accepted the recommendition of the Sub Commitiee of Trgent Academic Matiers for
net considuring the mercy appeals of two M Tech, students (Mr. Priyank Verma-20060C14 and

L. M. Raj Komar Salw=20060C0%) and their mercy appeals for continuing in e programime were

(| rejecied,

The Scnale refened ihc ease of Mr, Surcndra Yadav (2000/M. Tech /PLACTAO3) o M. Tech. stadent,

to the same commitive to cxamine the casc in the light of the vodinance which is 10 be apphcable

for him. The recommendalions would be forwarded to the Chainman, Scoate for takimg an

appropriale decision,

¥ 7. The Senate considored und approved the classification of Ph.D. category with medilications. The

{ miedified classification for Ph.D. studeals is placed a3 ANNEXURE-4,

B. The Scuale copsidercd oud approved the now Cirading System to be adopied Tor UGG

: programme with modification (placed as ANNEXURE-S), The new prading systcm will be

e applicable for the balches admitted from the academic session 2007-08 onwards,

\ 9. The Senutc considered the fee structure of all the TG/G programmes and suggested that there

L should be a waxinmwm of 7-8 sub-heads in fee structure, For fec structure of SelfFinanced

C Foreign eandidates for Ph.D. programme, it was suggested thal US3500.00 will he eharged per

(. * annum as Wition fee, while for SAARC and other conntries il may be fixed in line of the present
norms of DASAMEAICCR.

l: 10. The Senate sugpesicd thal appropriate conversion formula for cquivalence of Grade and Marks is

L. to be considered. ‘The following comuniltee ix constiluled lo rocovuncnd a formula for

{ equivalence of gmde and marks, which would forward its recommendations 1o the Chairman,

( Sennie for approval,

L (1) Mol Kosloa Kanl, CSED

(2) Prol. Rakesh Mathur, AMD
e (1) Deans (Academie Affairs)

L 11, The Senate approved the propasal of the Department of Applied Mechunies for inclusion of

{ M.Sc. in Chemisiry/PhysicsMathematice/Biotochnology in ihe eligibalily criteria for Phi.

L gilmzion for the Depantmenl. ‘The cligihility criteria for admission of Pha). sludems in

c Enginezring with u Pust Graduate degree in Applicd Suience as indicated in P.G. mamual will also
be applicd For Applicd Mechanics Diepariment,

(

12. The Senate accepled wm principle the proposal ongiosting from NDPGC of the Applied Mechanics

L Department for the award of Post Graduate Diploma (DMNMIT) to those M, Tech, and Ph.D.
{ students, who will complete course work requirement and has completed al least two semesters
( {rom the date of commencement ol progranune, but is not in a position o complete the esis and
{ other requiveiments. The Diploma also be awarded additiovally to the candidates, who woulid be
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awarded M. Tech, wnd Ph 1), as il is done in several forcipn universities. However, IIMNNIT will
( be awarded om assessing the performance of the stedent individually on case-lo-case basis vn the
reconunendation of DPGC of the concemed department. The details of implementation will be
placed by the Dean (Academic Alfairs) to the Chainnan, Senate for his approval,
13, The Senate approved the procedure for issuance of duplicate degree for those students who had
earlier reevived their degrecs from the Tnstitute, The pracedure is placed as ANNEXURE-6. The
( Senate also approved corvection of spelling of nmmnes i a few of the previously awarded degrecs,
{ for which reguests from students were received by the Dean {Academic Alfairg) oflfice. Such
degrees received by the studenls must be retumed, so as o coable the Instilule 10 issue The
correcicd degree centificales to them. This procedure should be cffccied for such old cases where
the application of the saine has been received by the Deim (Academic Affairs) office.
For issuance of degrees missed in firgt and second Convocations, the Scnute desived that
{ these cases be placed in the next senate meeling olong with all details and complete profile of the
{ sludcnts,
14. The Scnate approved 1he proposal of stating the M.Tech, by Wesearch programme for
candidutes in service/stattrescarch personnel and facully members ol AICTE approved Institutes.
‘The Senale, however, desired that the progronunc be reviewed afler two yours,

i 15. The Senale decided (hat the application of Mr. Pitam Singh, Lecturer in the Department of
() Mathcmatics he assessed by fhe Deparimenial Selection Commiltee for admission 1o the Phadl.
Y Programme and speeific recommendations be forwarded o the Chaitman, Senale for a suitable
7 decision.
16, With permission of the Chaioman, the proposal for new MCA and MBA scai distribution was
o
pluced. The Senate considered and appraved the following changes in eligibility cratern and seal
A2 distribution for adwission to MCA Programme and the seat distribution for admission 10 MBA
2 proganue. The changes for MCA programme will be applicable for sdmission rom academic
i scssion 200708, whercas chanyes for MDA programme will be applicable for admission from
{ academic session 2008-09.
h MOCA | Bligibitity: Candidates, with 60% marks (6.5/10 CGPA) in Bachclor's degree of Tull
[ ] Time 3 years curation from a recognized Universily with Mathemalics / Slatisics 7
Business Mathematics as one of the subjecls in iy one scnesteryear, both in
C graduation and at 1012 level wre cligible, For SCIST candidales the pereentage of
(" marks requircd is 55%(6.0/10 CGIA).
Seal Distribution: Admission ta all the MCA seats would be done on all Indin hasis as
'S i done in other post graduate prograiunes. B
! MBA | Seal Distribution: Admission to all the MEBA seats would he done on All lidia Basis {
( | S0 85 10 yowintain same norms of admission for all PG progranunes of the Institule. j
r The meeting concluded with a vote of thanks o the Chair.
3 B e
“_ i 3 i n
™y (R P Uiward) —?
J Ak J'_<}},-'" N Registrar/Secretary
¢ 2 -
Chairifiou, Senate %1;
()
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ANNEXURE-1

Course Structures
of
Post Graduate Programmes
(1) Master of Scicnce in Mathematics and Scientific Computing
(2) Master of Technology in Fluids Engincering

(3) Master of T'echuology in Biomedical Engincering

(4) Master of Social Work

Approved in the Senate meeting held on 21.02.2007



Master of Science
in

Mathematics and Scientific Computing

DEPARTMENT OF MATHEMATICS
MOTILAL NEIIRU NATIONAL INSTITUTE OF TECHNOLOCY
ALLAHABAD

M. Se. Program in Mathematics and Scicnfific Computing

About the progroammis

Full thne M. Se. in Mathematics & Computing will be ot four semester progeam, "This beo year
programime ofters yn cxeiling opportunity ta students who are interested in Mathematics and who
wish to pursuc courses in teaching and rescacch. This Programme with o broad based curriculum
las the following maim aflrachive fcatures:

The propramme offers computer oriented courses and Iraining in Mathematics. As part of an
elffort o learn new mathematical fechnigques that can be used 1o address regionzl indusirial
problems. "Mathcmatica and Mapple will be used as fhe main tool to deal with most of the
subject matler of the M. Se. courses buing offered, These courses will include Mathematical
Analysis, Statistics, Algchra, Applied Analysis, Applied Algebra-Coding Theory, adustrial
Mauthcmatics, Information Theory, Mathematical Statistical and Mechanies.

In the inal scmester each student wilt take up 2 projeet under the guidance of a facully memher.
In the Project, a student explores a specific topic outside the course programme, surveys the
available literaturc on the topic and submits a erilical review in the form of a report which may
also include original theoretical results andfor results of experimental work. This process provides
an iniliation info mathematical research and also cguips the siudenl wilh the skills of presentation
ol researchitechnical literature.

Eligibility Conditions: A candidste having Bachelor’s depree with minimum 60% marks o
equivalent grade in Bachclor degree examination with Mathematics as ong ol the main subjeet,

2. Scats: Mo, of students (o be admitted =30, to begin with 15 sludents muy be admitied,

A, Admission Procedure: On (he basis of admiszinn test or on the bagis of merit which will be
decided by the DPGC ol Mathematics Departiment hefore admission.

d. Credit Hoors Reqguired

Credit hours and performuance criterion are given in Article 7.1 and 7.7 of .G, ordinunce, salicnt
points of which are given below;

The mininn credit hours requived for the award of M. S, Degree is 64,

These 64 eredit hours may be earmed through minimum of [ow semesiers and maximum of six
semesters,

There is a provision of two-semester leave in the duration of M.Se. Program.

W Se. i Maolliematics & Scientific Computing 1



A student has to maintain CP) (Cummulative Performance Index) of 6.0 (out of 10 ) and SI'T {
Semester Performance Index ) of 5.5 {out of 10) in every scmester.

5. Program Slructure;

Couwrscs in firsl semester:

S.N. | Course code | Name of the Course . Credit | L¥I+p
L _iMALL Advanced Algebra ; 4 IHIH0
4 2 MA 112 Computer Fundamentals and Proygramming 4 2102
Language ( with Lab)
B 3. IMA LD Mathcratical Methods & 1"DE 4 3+1+0 |
4. | MA L4 | Real Analysis & Measure Theory 4 31140

Conrses in second semester:

| S.N. | Course Nanse of the Course | Credit LT+
code -
( 1. |MAZI1 | Topology : 4 40
- MA 212 Complex Analysis 4 4140
¢ 3 MA 213 ata Structure( with Lab) 4 210+2
. 4 MA 214 Operation Research (with Lab) 4 i
{ Counrses In third semesier:

(i In this scmester there will be theee compulsory papers and onc oplional paper. .
_ S.N. | Course Name of the Course Credit | 14ATHP
st coide . R

: . MA 311 Diflerentinl Geometry . 4 34140
: 2. [ MA312 | Mechanics Classical Dynamies and Floid Dynamics |4 1140
g : X MA 313 Advanced Numeneal Computational Techniques 4 Jsn2
| (wath Lab) _ - :
0y 4. Fleotive 4 IHH0 |

& Students can choose any one papers from the following as elective:
MA 314 Coding Theory

3 MA 315 Commutative Algebra

MA 316 Riemannion Geometry and Relativity

MA 317 Mathematical Madeling in Industry

] WA 318 Alpebraic Topology
MA 319 Information Technology
f MA 320 Mathematical Methods in Environmental Engineering
. MA 321  Computational [incar Algebra
o MA 322 Financial Mathcmatics

MA 323 Compulational Statistics

M.Sc. in Mathematics & Svivatilic Computing 2



{ourses in fourih semcster
in this semester sludents can choose any two papers from (he following. Beside these four courses
cach student will complele one project under a teacher in the depariment.

r SN. | Course | Name of the Course o Credit | 1L4T+P
p code _
1, MA 41 Industrial Mathematics 4 A0
. 2 Elective -1 ] V4140
3 Elcclive-2 4 Ari+HD
1 4. Comprechensive Examination mcluding the evaluation 4 _
| i Project |
' Optional Papers (Elective -1/ Elective -2)
. MA 412 Dilfereatial Topology
MA 413 Graph Theory
i MA 414 Algehraic Geometry Number Theory
MA 415 Functional Analysis
r MA 416 Algebraic Number Theory
) MA 417 Representation Theory of Finite Groops
f MA 418 Software Engineeting
] MA 419 Aviomata
A MA 420 [mage Processing
P MA 421 Simulation and Modeling
MA 422 Statistical Techniques in Data Mining
¢ MA 423 Wavelel Analysis
MA 424  Computational Algehra
P MA 425 Computer Muodeling
L
-
{
{
~
!
¢
¢
H
'f
|
i
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i Syllabus in detail for M, Sc. in Mathematics and Scientific Computing

\ MA 111 Advanced Algebra

¢ Primes, unique f(actorizalion, congrucnces, Chincse Remainder Theorcm, Fuler ¢-
function,

( Groups, subgroups and facior groups, Lagrange's Theorem, homomorphisms, nonual

subgroups. Quoticnts of groups, Basic cxamples of groups (including symmelric groups,
malrix groups, group of rigid motions of the plane and finite groups of motions). , group

4 actions, Sylow Theorcms,
Permulations, sign of a permulalion, inversons, ¢ycles and (ranspositions,
{ Direet products, Structure Theorem for finite abelian gronps.
¢ Rings and [liclds, elementary properties, polynomials in ove and scveral variubles,

divisibilily, irreducible polynomials, Division algorilhin, Remainder Theorem, Faclor

Theorem, Rational Zeros Theorem, Relation between the roots and coefMicicnts, Mewlon's

Theorem on symmetric functions, Newlon's identitics, Fundamental Theorem of Algebra,

{slatement only), Special coses: equations of degree <€ 4, eyclic equations.

L Cyclotomic polynomials, Rational functions, partial fiaction decomposition, wnique

! factorization of polynomials in several variables, Resultants und diseriminanis.

Modules, submodules, guotient modules and module homomorphisms.

Generation of modules, dircel sums and free modules. Tensor products of modules, Fxact

sequences, projective modules. Tensor algebras, symmetne and exterior algebras.

(™ Finitcly generated modules over principal ideal domains, invariant faclors, clementary
divisors, rational canonical forms, Applications to finilcly generated abelinn groups and

L lincar transformalions.

Noctherian rings and modules, Hilbert hasis theorem, Primary decomposition of ideals in

s noetherion rings.
(s
Texts / Relerences
f M. Artin, Algcbra, Prentice Ilall of India, 1994,
( D.S. Dummil and R. M. Foote, Abstract Algebra, 2nd Ed., Jobn Wilcy, 2002,
IA. Gallian, Contcmporary Abstract Algcbra, 4™ ed., Narosa, 1999.
) K.D. Joshi, Foundations of Discrete Mathematies, Wiley Bastern, 1989,
1T, Maoh, Algebea, World Scientific, 1992,
{ S, Lang, Undergraduate Algebra, 2nd lid., Springer, 2001,
| S. Lang, Algebra, 3 ed., Springer (India), 2004,
1. Stillwell, Clements of Algebra, Springer, 1994,
(
* MA 112 Computer Fundamentals and Progranuning
{ I. T P Credits
2 1 2 4
\ Computer Fundamentals,

Writing a Simple Program: Leaming the form of a C program, Declaring variables,
designing program flow and control, defining and wsing funclions, using stundard
i terminal Q) functions.

M Se. i Matligma tics & Suientific Computing 4



Fundumaental Data Types and Storage Classes: Character lypes, Integer, short, long,
unsigned, single and donble-precision floating point, storage classcs, sulomatic, register,
static and external.

Operators and Expressions: Using numeric and relationa) operators, mixed operands and
type conversion, Logical operators, Bil operations, Operalor precedence and
associalively.

Conditional 'rogram Execution: Applying if and swilch statements, nesting il and else,
restrictions on switch values, use of break and default with switch.

Program lLoops and Iteration: Uses of while, do and for loops, multiple loop varisbles,
assignment operalors, using bréak and conlinue.

Modular Programuming: Passing arguments by value, scope rules and global variables,
separate compilation, and linkuge, building your own modules.

Arrvays: Arvrny notation and  representation, manipulating array  elements, using
omiltidimensional arrays, mrays of unknown or varying size.

Structures: Purposc and usage of structurcs, declaring structures, assigning of struciurcs,
Puintcrs to Objects: Poinler and address arithmetic, poinler aperations and declarations,
using pointers us [unction arguments, Dynamic memory allocation, defining and vsing
stacks and linked lists,

Unions: Components in overlapping memory, declaring and using unions .h vs. private .¢
files, Hiding privale variables and [unctions.

Controlling Devices: Bit access and masking, pointing to hurdware struclures.

Operating System I[nteraction: Reuding command linc arguments, creating und accessing
llecs, file apening modes, formatted disk 1O,

The Standard C Preprocessor: Defining and calling macrox, ulilizing conditional

compilation, passing values to the compiler,

The Standard C Library: Input/Output : fopen, fread, ete, string handling functions, Math
functions : log, sin, alike, Other Standard C functions.

Books and references:

Herbert Schicld, Complete reference in C, TMH
Yashwant Kanctkar, Lel US C, BPB
Balaguruswamy, 7Programming in ANSI C, TMII
¥ azhwanl [Kanetkar Pointers in C

MA 1I3 Mathematical Methods

Cartesian tensors, thew alpebra, Inlegral theorems. Sceond order curlesian tensor und
matrix  funclions,  Sturm-Liouville  Problem; Oscillation  Vheorems,  Orthogmal
polynomials, Intcgral tumsforms, Integral oqualions, Classifications, properties and
solutions. Partial Differential Equations

First order equations, Cauchy Kowaleski Theorem. Charecteristics. Classification of
second order equaiions, Uniqueness theorems for hyperbolic equations with initial aud
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’ houndary conditions, Elliplic cquations, Dirichlct and Neumann problems. Muximum
Minimum thcorem, Poisson's Intcgrals, Green's snd Neumann's functions, Tleat equations
{ Asymplolic expansions, Walson's lemma, melbod of stationary phasc and saddle poml

method. Applications to differential cquations.  Behaviour of solulions near an irregular

singular poini, Stoke's phenomenon,  Method ol strained coordinates and matched

¢ asymptotic expansions, Variational principles, Lax-Milgram theorem and applications to
boundary valic problems. Calculus of variations and integral equations. Vollerra intcgral
cquations of first and sceond kind, Iterative methods and Neumann series,

Texts / References

C.M. Bender and S.A. Orsezag, Advanced Mathematical Methods for Scicntists and

' Engineers, MeGraw-Hill Book Co., 1978.
K. Courant & D, Hilberl, Methods of Mathe-matical Physics, Vol. 1 & II, Wilcy Tastern
Pyl Lud, Mew Delhi, 1975,

{ J. Kevorkian and J.12, Cale, Pertucbation Methods in Applied Mathematics, Springer
Verlag, Berlin, 1985,
{ S.G. Mikhlin, Variation Methods in Mathe-matical Physics, Pergaman Press, Oxford
§ 1964,
|
MA 114 Reanl Analysis

Review ol basic concepts of real nnmbers: Archimedean property, Completeness.

Melric spaces, compaciness, connecledness, (with emphasis on R,

{ Continuity and unilonm continuity, Monotonic [unctions, Functions ol bounded variation;
Absolutely continuows functions, Devivatives of [unctions and ‘Taylor’s theoren.,
Riemann integral and ils properties, charpcterization of Riemann integrable functions.
Improper integrals, Gamma [onctions. Sequences and scrics of [unctions, uniform
convergence and its relulion to continuity, differentiation and intcgration. Fourier series,
poinlwisc convergence, Fejer's theorem, Welerstruss approximation theorem.

Measure Theory

| Semi-algebra, Algcbra, Monotone class, Sigma-algebra, Monolone class theorem.
Measure spaces. Outling of extension of measurces from algebras to the generated sigma-

€3 algebras: Measurable sets; Lebesgue Measure and its propertics.

Measurable functions and ieir propertics; Integration and Convergence theorems,

Introduction to 1."-spaces, Ricsz-Fischer theorem; Riesz Representation theorem for L

¢ spaces. Absolute continuity of measurcs, Radon-Nikodym theorem. Dual of L"-spaces,
Product mcasure spaces, Fohini's theorem. undamental Theorem of Caleulus for

: Lebesgue Intcprals (an oulline).

Texts / Relcrenves

1. T. Apostol, Mathcmatical Analysis, 2nd ed., Narosa Publishers, 2002.

iS¢, in Mothematics & Scicniific Compuling [
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r 2
g,
4,
5.

‘ 6.

K. Ross, lilementary Analysis: The Theory of Caleulus, Speinger Int. Bdition,
2004.

W. Rudin, Principles of Muthematical Analysis, b ed., MeGraw-Hill, 1983,
I'.R. Halmuos, Mecasure Theory, Graduale Text in Mathematics, Springer-Verlag,
1979,

Inder K. Rana, An Introduction (o Measure and Intcgration (2™ ed.), Narosa
Publishing ITouse, New Delhi, 2004,

H.L. Royden, Real Analysis, 3" ed., Maemillun, 1988,

MA 211 Topology
Prerequiste: Real Analysis

{ Topological Spaces: open sels, closed scls, ncighbourhoods, bases, subbuses, limit points,
closures, interiors, continuous funclions, homecomeorphisims.
Examples of topological spaces: subspace lopology, product topelogy, metric topology,
] order lopology.
Quolient Topology : Construction of cylinder, cone, Moebius band, lorus, €le,
" Connectedness and Compactness: Connected spaces, Connected subspaces of the reul

line, Components and local connceledness, Compact spaces, Heine-Borel Thearem,

Local -compacliess.
i Scparation Axioms: Hausdorff spaces, Wegularity, Completc Regularity, Normality,
Urysoln Teoma, Tychonoff embedding and Urysohn Metrization Theorem, Tictze

; Extension Theorem.
A Tychnoll Theorem, One-point Compacti-fication.

Clomplele metric spaces and [unction spaces, Characterization of compacl mebric spaces,
( equicontimuily, Ascoli-Arvzcla Theorem, Baire Catcgory Theorem, Applications: space

filling curve, nowhere differenliable continnous [onction,

! Optional Topies:
1. Topological Groups and orbit spaces,
0 2. Paracompactness and partition of unity.
3, Stonc-Cech Compactification.

4, Mels and [lcrs,

r i
) Texts / References
o . M. A, Armstrong, Busic Topology, Sprnger {India}, 2004,
¢ 2. K. Joshi, Introduction ta General Topology, New Age International, New
Delhi, 2000.
{ 3, LL. Kelley, General Topology, Van Nostrand, Princeton, 1955,
4, J.. Munkres, Topology, 2nd Ed., Peseson Bducalion (India), 2001,
J 5. GE. Simmong, Introduetion to Topology and Modern Analysiz, MeCGreaw-Hill,
( MWew York, 1963,

ML5c. in Mathematics & Scientific Computing 7



MA 212  Complex Analysis

Complex numbers and the point at infinity, Analytic functions.

Cauchy-Riemann conditions, Mappings by clementary functions, Ricmann surfacos,
Conformal mappings,Contour integrals, Cauchy-Goursal Theorem.

Uniform convepence of scquences and series. Taylor and Tauvent serics.  Isolaled
singularities and residues, Evaluation of real infegrals,

Zerocs and poles, Maximum Modulus Principle, Argument Principle, Rouche’s theorem,

Texts / References

1.B. Cowway, Functions of One Complex Variable, 2™ ed., Narosa, New Delhi.
AT Ahlores, Complex Analysis

T.W. Gamelin, Complex Analysis, Springer Intemational Fdition, 2001,

R. Remment, Theory of Complex Funclions, Springer Verlag.

AR, Shastrs, An Introduction to Complex Analysis, Macmilan India, New Delhi.

W 1 R

Data Structures
MA 213 1.'I" PP Credits
3124

Introduction: Basic Terminology: Elementary Data Organization, Data Structure
Opetations, Alporithms Complexity, Time-Space Trade off.

Arrays: Aray Delinition and Analysis, Representation of Linear Arrays in Memory,
I'raversing of Lincar Arrays, Inscelion And Deletion, Single Dimensional Aveays, Two
Dimensional Arruys, Bubble Sorling, Selection Sorling, Lincar Sewrch, Binary Search,
Multidimensionul Anays, Function Associated with Arrays, Character Siring in C,
Churacter String Operations, Amays as parameters, Implementing One Dimensional
Array.

Stacks and Quenes: Introduclion to Operations Associated with Stacks Push & Pop,
Array representation of stacks, Operation associated with stacks: Create, Add, Dclete,
Application of stucks recursion polish expression and their compilation conversion of
infix cxpression to prelix and postlix cxpression, Tower of Tlanoi  problem,
Representation of Quoues Operations of queucs: Create, Add, Delete, Fronl Emply<
Priority of Queues, Degucucs, '

Linked Lists: Singly linked lists, Representation of linked lists in memory, Traversing,
Searching, Insertion into, Deletion from linked list, Polynomial Addition, More on linked
list, Hcader nodes, Doubly linked hist, Generalized hst.

‘I'rees; Basic Tcnminology, Rinary Trees and their representalion, cxpression evaluation,
Complete Binary trees, Extended bimry trees, Traversing binary ftrees, Searching,
Insertion and Deletion in binary seavch rees, Complexity of searching algorithm, I'ath
length, Hulfiman?s algorithm, General trees, AVL trees, Threaded trees, B trees.
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Graphs: Terminology and Represcntations, Graphs & Multigraphs, Directed Graphs,
Sequential representation of praphs, Adjacency malvices, Transversal Conmecled
Component and Spamming trees, Shodlest path and Transitive Closure, Activity Networks,
Topological Sort and Critical Paths,

Sorting: Insortion Sort, Quick sorl, two wiy Merge sort, [leap sort, Sorting on dillerent
keys, Exlemal sorting.

File Structure: Physical slorage media, File Orgamization, Organization records inlo
blocks, Sequential blocks, Indexing & Ilashing, Primary Indices, Secondary Indices, B+
tree Index files, B trec index [Llcs, Stalic Hash finctions, Indexing & hashing
COMParisons.

Bouolis and References:

I, Ierowitz and Sahani, Fundamentals of Data structures, Galgotia publications

2. An mtroduction lo data structures and application by Jean Paul Tremblay & Pal .
Sorenson [ MeGraw LLil)

3. Tamwenbaum, Data Structures?, PII

RE.L. Kruse, B.P. Leary, C.1., Tondo, 7Data structure and program design in C | PHI

e

MA 214 Operation Research
LT P Credit
310 4

Introduetion: 1listory of operations research, Nulure and Scope of operations research.
Allocation, assignment and Transportation models, Construction and solution of these
Models.
Lincar Programuming: Introduction, Mathematical formwilation of the problem, Graphical
Solution methods, Mathomaticel solution of? hnear programming problem, Slack, wnd
Surplus variables. Malrix formulation of gencral Linear programming Problem.

The Simplex Mecthod: Fundamental propertics to solution corroboration of extremnc
points, Simplex algorithm, Computational procedures, Arvtificial variables, two phuse
simplex. Method, Formulation of lincar progranuning problems and its solution by
simplex method.
Unrestricted variables, problems of degeneracy, Principle of duality in simplex mcthod,
Formation of dual wilth mixed type of constraints

Solution of privnal and dual ( Solution ol dual constraints, Solution of primal also)
Scasitivity Analysis

Integer Programming: Formulation and solution of? Integer Programming Problem,
Game Theory: Introduction, I'wo persons vero sum games, The maxmin and minimax
principles.
Graphical Solution: Reduction of game problem? (o LPP, the transporlation problem,
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malrix form of Iransportation problem, Initial basic feasible solution, Scleeting the
cnlering variables, Sclecting the leaving variables, Transportation algorithm, Degeneracy
in fransportation Problem, Inventory Control,

Ranks and References:

1. Operation Research, Theory and Application by J.K. Sharma, Macmillan Tndia
2. Quantitative technigues in Munagement by N.D.Vohra, 'IThH

3. Lipear Programming by M.P. Loomba

4. Operation Research: Au Introduction by H.A. Taha, PHI

MA 311 Differential Geometry

Graphs and level sels of functions on Buclidean spuves, voctor ficlds, integral curves of
veelor fields, tagent spaces.

Surfuces in Buclidean spuces, vector fields on surfaces, orientation, Gauss map,
CGeadesics, parallel transport, Weingarten mayp.

Curvature of plane curves, arc length and line integrals.

Cuwrvature of surfaces.

Parametrized surlaces, locul equivalence of surfaces,

Gauss-Bonnel Theorem, Poincare-Hopl Index Theorem.

Texts / References

1. Dilferential Geomelry ol Curves and Surlaces by M. doCanno, Prentice Hall,
1976.

2. Elemenlury Diflerential Geomelry by B, O'MNeill, Academic Press, New York,
1966,

3. Differential Geometry by J.J. Stoker, Wiley-Interscience, 1969,

4. Elementury Topics in Differential Geometry by J.A. Thome, Springer (India),

2004.
MA 112 Mechanics (Classical Dynnmics and Fluid 1Dynamics)
! Dynamical systems, generalized coordinates, degrees of freedom, holonomic and non-

holonomic system, Lagrange's equations for holonomic systems, Lagrange’s cquation for
impulsive forces and for systems involving dissipatative forces. Conservalion theorems.
Hamilton's principle and principle of least action. Hamilton's canonical cquations.
Canonical transformation with different gencraling [unclions. Lagrange and Poisson
brackets and their properties. Hamilton-Jacobi equations and separation of varinblcs.

Motion of a particlc in two/three duncnsional space; Molion in a resisting medinm, wnder
constraints, under central forces. Molion of a rigid body, Bulor's peometrical and
dynamical equations, gencralised coordinates, small oscillations.

Book : A.S, Ramsay, Dynamics vol 2
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MA 313 Computer Based Numerical & Statistical Techniques
1.7 P Credils

312 4

Introduction: Errors in numerical computation, Mathematical preliminaries, Enors and
their analysis, Machine Computations, Computer Sollware.,

Algebraic and Trauscendental Equations: Bisection method, Heration method, Method
of False Position, rale¢ of convergence, Melhod for complex voot, Muller's Method,
Quotieni Difference method, Newlon-Raphson Method.

Interpolation: Introduction, lirrors m Polynomial inlerpolation, Finile differences,
Decigsion of crrors, Newlon?s formula for intcrpolation, Gauss, Sterling, Besscl's,
Everett’s Formula, Interpolation by unevenly spaced points, Lagrange imterpolation
formula, Divided Difference, Newton’s General inlerpolation Formula.

Curve Fitting, Cubiec Splinc & Approximation: Introduction, Method of Least Square
curve fitling procedures, Fitting a siraight line, Curve fitting by sum of exponenlial, Data
fitting with cubic splines, Approximation of functions,

Numerical Integration and Differcatiatlon: Introduction, Numerical differentiation,
Numerical inlegration, Trapezoidal rule, Simpson 1/3 rule, Simpson 3/8 rule, Booles &
Weddles rule, Euler-Maclariaun formumla, Gaussiun Formula, Numerical evaluation of
singular integrals,

Statistical Computntions: Frequency Chinl, Regression Analysis, lcast Square i,
Polynomial fit, Linear and Nonlinear Regression, Multiple Repression, Statistical Qualily
Conirel Mcthods.

Books and References:
(1) Manish Goyal, Compuler Bascd Numericul & Statistical Techmques,
(2) Shastri, Tntvoductory methods of numerical analysis , PHT
(3 V. K. Singh, Numerical and Statistical Mcthods in Computcrs

L MA 314 Coding Theory

Polynomial rings over lields, Extension of fields, computation in GF(g), Root liclds of
polynomiuals, Vector space over fimile lields, Binury group codes, TTamming codes,
polynomial codes, Lincar block codes, The structure of cyclic codes, Quadrtic residue
codes, Reed Mueller codes, Simplex codes. Nonlinear codes, Golay, Hadamard, Jusicen,
Kerdock, Nordstorm-Robinson codes, First aod Secomd order Reed-Mueller codes, (-
designs, steiner systems, Weight distribution of codes. Generalised BCII codes. Selll dual
codcs and invariant theory. Covering radius problem, Convolutional codes,
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Books and Refercuces

(1) Coding Theory, Cryptography and Related Arcas by J Buchmann, 'l Hoholdt, 11
Stichtenoib

(2) Frror-correcling codes, self-checking circuits and applications by Wukerly, 1.
Morth-Holland, New York 1978,

(3 Algebra und Codes by Wan Zh, Wissenschallsverlag, Peking, 1980,

(4) Codes and Kryptogruphy, Welsh, 1., VCH, Weinheim 1991,

(3 Coding theorems ol information theory by Wollowitz, J., Springer,
Berlin, 1978.

{6) Principlcs of commmunication engineering by Wozcncraft, M., Jacobs, I. John
Wiley, Now York.

(7 Sequential Necoding by Wozencraft, M., Reiffen, B, M.LT. Press,
Cambndge/Mass.

(8) Codes for error control and synchronization by Wiggerl, D. Artech,
Boston/Mass, 1988,

MA 315 Conunuiative Algebra
Prerequisilcs: Algebra

Dimension theory of affine algcbras: Principal ideal thcorem, Noether normalization
lemma, dimension and (ranscendence degree, culenary property of affine rings,
dimension and degree of the Hilberi polynomual of a graded ring, Nagata's altitude
formula, ilbert*s Nullstcllensatz, finileness of intcgral closure.

Hilberi-Samuel polynomials of modules :

Associaled primes of modules, degree of the Tlilbert polynomial of a graded module,
Hilbert scrics and dimension, Dimcnsion theorem, Hilbert-Samuel  mulliplicity,
associativity for-mula [or multiplicity,

Complete local rings:

Basics of completions, Artin-Rees lemma, associated graded rings of Olirations,
completions of modules, repular local rings

Basic Homological algebra: Categones and (unctors, derived fonctors, Hom and lensor
products, long cxacl sequencce of homology modules, free  resolutions, Tor and Ext,
Koszul complexcs.

Cohcn-Macaulay rings:

Regular sequences, quasi-regular sequences, Ext and depth, grade of a modulc,
Ischebeck's theorem, Basic propertics of Cohen-Mopcaulay rings, Macaulny's vmnixed
theorem, 1lilbert-Samucl multiplicity and Cohen-Macaulay rings, rings of invariants ol
finitc groups.

Ophional "Topics:

I. Face rings of simplicial complexes, shellable simplicial complexes and their Face vings.
2. Dedekind Domains and Valuation Theory.
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TextReferences

(1) D. Eiscnbud, Commutative Algebra (with a view (oward algebraic peometry)
Graduale Texls in Mathematics 150, Springer-Verlag, Berlin, 2003,

(2) H. Matsumura, Commulative ring theory, Cambridge Studies in Advanced
Mathematics Mo. 8, Cambridge University Iress, Cambridge, 1980,

(2) W. Bruns and J. Herzog, Cohen-Macaulay Rings, (Revised edition) Cambridge
Studies in Advanced Mathematics No. 39, Cambridge Universily Press,
Cambridge, 1998,

(1) N.5. Gopalakrishnan, Commmutative Algcbra

MA 317 MMathemmtical Modelling

Elementaiy mattiematical models; Role of mathemalics m problem solving; Concepts of
mathematical modelling;, Syslem approach; Formulation, Analysis of models: Sensitivity
analysis;, Simulation approuch; Pitfills in modelling, Hustrations

MA 318 Algebraic Topology
Prevequiste: General Topology

Paths and homotopy, homotopy cquivalence, comiractibilily, deformution vetracts,
Basic constructions: concs, mapping cones, mapping cylinders, suspension,
Cell complexes, subcomplexes, CW pairs.
Fundamenial groups. Examples (including the fundamental group of the circle) and
appheations (including Fundamental Theorem of Algebra, Brouwwer Fixed Point Iheorem
and Borsuk-Ulam Theorem, both in dimension two). Van Kampen's ‘Theorem, Covering
spaces, lifting properties, deck fransfonmations. universal coverings (existence theorem
oplional).
Simplicial complexes, barycentric subhdivision, stars and links, simplicial approximation
Simplicial Homology. Singular Homology, Mayer-Victoris Scquencos. lLong exacl
sequence of pairs and (riples. Homolapy invariance and cxcision (withoul proof).

- Degree. Cellular Homology.
Applications of homology: Jordan-Brouwer Scparation  theorem, Invariance of
dimension, Hopt's Thearem for comnmtative division algebras with identity, Borsuk-
Ulam Theorem, | ctschetz Fixed Point Theorem.

' Oplional Topics:
CQutline of the theory of: eohomology groups, cup products, Kunncth formulas, Poincare
duality.

Texts / References
: (1) M.J. Greenberg and 1. R. Harper, Algebraic Topology, Benjamin, 1981,
(2y W. Fulton, Algcbraic topology: A First Course, Springer-Verlag, 1995,
(3) A. Hatcher, Algebraic Topology, Cambridge Univ, Press, Cambridge, 2002,
(4) W. Massey, A Basic Cowrse in Algebraic Topology, Springer-Verlag, Bevlin,
1991,
(5) J.R. Munkres, Llements of Algebraic Topology, Addison Wesley, 1984,
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(6) J.J. Rotman, An Introduction to Algebraic Topology, Springer (India), 2004,

(1) H. Seilert and W, Threlfall, A Textbook of Topology, translated by M. A.
Cioldman, Academic Press, 1980,

(%) J.W. Vick, Homology Theary, Springer-Verlag, 1994,

MA 319 [nformation T'echnology
L T P Crediis
2 02 3
MS WINDOWS xooxx commands, editing and suving files, word proccssing, file
mamagement. LINUX Commands, editors, Files & Dircclones, UNIX tools.
Intemel and World Wide Web : Introduction to Intemel, www, Intemel browsers
Netseape & Bxplorer, Introduction of PINE/ELMN, F1P, 'I'elnct, Scarch Engines.
Hyportext Markup Language, HTML Tags, Frames, Creating HYML documents,
DHTMI..

Bonks & Relercnces

1D.8.Yadav , Foundation of Information lechnology, New age Intcrnational, 2003
S. Dash , Introduction to Unix, TMH.

MA 320 Mathematical Methods for Environmental Engineering

An introduction to munerical and analytical methods applied 1o civil and environmentul
enginesring, Methods for solution of non-linenr equations, systems of lincar cquations,
interpalation, regression and solution of ordinury and partial differential cquations.
Applications include trusses, beams, river oxygen balances and adsorplion isotherms.
Scveral computer projects are required. Quantitative and [undamental descnplion of
water and air pollution problems. Environmental regulations and policy, pollulion
prevcntion, nisk assessment. Written and oral reports.

Prerequisiic: knowledge of procedural computer program language (C1 1, FORTRAN,
cte.}.

MA 321 Compuintional Linear Algebrn + Lab.

Basic concepls, loaling point numbcers and errors in computation, stability of ulgorithms
and conditioning of problems. Numcrical solution of lincar system, Direct methods :
Gaussian eliminution with pivolal condensation, operational counl and error bound, LU
factorization, QR fuclorization. Condition mumber and ill conditioned systems. Matrix
and veclor norms. Enor bounds. Wilkinson's algorithm for ill-conditioncd systems.
ltcrative methods : Jacobi, Ganss-Scidel, SOR, convergence and vale of convergenee,
cojugate gradient method, Amoldi process and GMRES, Targe sparse syslems, Matrix
inverse, Cieneralized inverse. Least square solulion ol lincar systems. Numecrical
eigenvaluc problems, compulalion ol cigenvalues and cigenveetors, singular value

MLSe. in Malheunlics & Seientific Computing 14



—

decomposition and least sguarc problem, SVD and the pseudo inverse. Jacobi, Givens &
Householder's method for symmetric matrices, Hessenberg OR itcration,

MA 322 Financial Mathemalics
Financial derivalives: contracts and oplions. Hedging and nisk managemcnt.
Arbitrage, interest rate, snd discounted vulue. Geometric random walk and Brownian
motion as models of risky assets. Iuitial boundary value problems for the heat and
related partial differential cquations. Self-financing replicating portfolio. Black-
Scholes pricing of European oplions. Dividends. Implied volatility, Optimal stopping
and Amcrican options.

Outline:

Part 1. (2.5 weeks) Introduction to financial markets; forward pricing and hedging.
Part 2. (4.5 weeks) Dynamic steategies; models for financial assets; 116's lonmuma;
Black-Schaoles equation; option pricing and hedging,

Part 3, (2 wecks) Binomial trees.

Texthooks:
The Mathemamles of Financial Devivafives: A Stwdent Drivoduction, by Wilmott,
Dewynne, and Howison (Cambridge University Press, 1995)

Futieres, awed Other Derivatives, 5th cd, by 1ull (Prentice Hall, 2003)

MLA =323 Computational Statistics + Lab.

Analysis of Variance — one way and two way classification. Concepl ol cxperimental
designs-CRD, RBD, LSD, Factonal designs ( 22 , 23,and 32 ). Analysis ol covarnance
model. .Mullivariate nonmal distribution = propertics, estimation of parameters, Wisharl
disiribution, Hotelling’s T2 and iis applications, Classification of observations,
Muhalanobis D2 and Fisher's discrimmant funclion. Principal componcnt analysis.
Canonical correlulions and canonical variables, Concept of regression — simple and
multiple regression modcls.Classieal techniques of time — serics unalysis, smoothing and
decomposilion

MA 411 Tudnustrial Mathemaiics

Applicd mathcmatics techniques to solve real-world problems, Topics include
mathematical modeling, asymplotic amalysis, dillcrential equations and scientific
compulation. Prepares (he studen! for Math 6512. (1st ol i1wo courses)

First in a sequence ol lwo courses designed for beginning graduate students and advanced
undergraduatcs who arc inferested in solving real-world problems with modem
mathematical tools. The scquence is intended (o trmin students who may scek mdustrial
opportunities alter graduvation. Problems will be approached with a combinalion of
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mathematical analysis and scientific computation. The ncccssury background is
clementary dilforential equations, a working knowledge of compuler progruntning in
FORTRAN, Pascal, or the C language, and basic numcrical analysis at the level of
Mathematics. This course develops the mathematical and compulational fools for
applications to industrial problems. The course will (reat:

Mathematical modcling, Differcntial cquations, Asymplotic mcthods, Scientific
computation, including numcrical mcthods, parallelization, and visualizalion

Purpose; The puwpose of this course is (o introduce the student o a wide variety of
mathcmalical perspectives, The course is desiymed to expand the student’s

appreciation of how mathematics applics lo quantitative problems that originate in

many ficlds, and to provide opportunitics to solve some of these problems.

The student will learn the process of problem-solving. An introduetion lo logic will provide
tools of deductive reasoning that ave esscntial to not only mathemalics, bul also to olher
subjects and 1o daily lilc. The student will encounter pumeralion sysiems, in particular the
binary system and its relation to compuling devices. Advanced topics in geometry will nclude
such ideas as right triangle trigonometry, graph theory, fractals and projective and
non-Euclidean geomctry. The formulas of financial mathematics will be derived and applicd to
prablems ol annuity, amortization, and interest, Probability and statistics will be intraduced.
The student will be requived (o communicate the results of histher mathematical work in forms such as
writc-ups ol solutions ol selected problems and projccts, and oral presentations involving the
usc of technology such as graphing calculators, MS Excel, LOGQO or The Geometer's Sketchpad.

Upon completion of (his course, studenls arc expected to have an understanding ol
M The process of problem solving

Set Theory

Symbolic logic

MNumeration systems

Euclidean geometry

An intraduciion to non-Euclidean gcometry

linancial management

Probability

M Descuplive stufislics

M Ciraph Theory

N Technology involving such things as graphing caloulators, MS Execl, LOGO or The Geometer's
sketchpad.

CEC DOt

S

MA 412 Differential Topology

Differentiable Manifolds in R"™: Review of inverse and implicit funetion theorcms;
tangenl spaces and tangent imaps; immcersions; submersions and embeddings.

Regular Valucs: Regular and critical values; rcgular inverse image theorem; Sard's
thearem; Morse lernma.

Transversality: Ovientations of manifolds; orienied and mod 2 interseclion numbers;
degree of maps. Application to Fundamcntal theorem of Algebra.

*Lefschelz theory of vector ficlds and flows: Poincare-Hopl index theorem; Gaunss-
Bonnet theorem,
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*Abstract manifolds: Bxamples such as real wmd complex projeclive spaccs and
Girassmannian varictics; Whilney embedding theorems.

(* indicutes expository treatment imtended for these purts of the syllabus,)

Texts f Referenees:

A. Dubovin, A.T. Fomenko, 5.1, Novikov, Modem Geometry Methods and Applications
- I1, The Geomeiry and Topology of Manifolds, GTM 104, Springer-Verlag, Berlin,
L9835,

V. Guillemin and A Pollack, Differential Topology Prentice-Ilall Inc., Englewood Cliffs,
New Jerscy, 1974,

1. Milnor, Topology fiom the Dilfcrential View-point, University Press of Virginia,
Charlolisville 1990,

MA 413 Graph Theory

Graphs, Blocks, Trees, Conncetivity, Menger's thcorem, parlilions, Fulerian and
Hamiltonian graphs, line praphs, townaments, Factorization, Coverings, Directed
graphs, Capacitated direcled nelworks, Max flow-Min cul theorem, Matrices, Planar
graphs, Four colour problem. Groups, Schur functions, Polya's theorem, be Burijn's
thearem, Redlicld's thcorem, Matroids, Transversal theory, Hypergraphs, I'lanarity,
Colowrabilily

MA 414 Algebhraic Geomelry

Course Description, There is a beantiful intcrplay between algebra and geomelry, which
15 esscutially an cxtension of the fact that the parabola (a geometric object) is the sct of
poinls m the plane satisfying Sy-x*2=08 (an algcbraic cquation). Quickly review ol some
basic commutative algehra. Then discuss graded objects and varieties in projeclive spuce;
concenirafing on building up a stable of good exmmples (Grassmannians, curves, rational
varielies, sccant varictics), Use these sxamples to illusteale [undamental peometric
constiuclions--langent spaccs, smoothness, dimension and degree, and cven (tune
permitting) connections lo things like fundamental forms wnd Gauss maps, The key idea
and main objective of the course is to bring all the abstract concepts to life with lots of
examples.

Curves in the planc: mtional curves, rational maps, singular poinis and regular local rings.
Affine space: algcbmic scts and Zaniski topology, regular functions and maps. Rational
tunctions., Quasiprojective vaneties: ralionul fns, regular fns, maps between QPV's.
Tmage of u map: image is closed, finite mups, projections, intcgral dependence.
Dimension: Transcendence degree again, integrality, dimension of fibers of map, fun
cxamples with Grassmanniais. Smoothness, again: local ring, tangent space, tangent cone
, Power scrice expansions and propertics of smooth points, Birational maps, Normal
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re varietics. Singularities of a map. Simplicial homeology, finctors, projeclive/injective
objects. Derived funclors, long exact scquence from s.e.5.; Coch cohomology), Divisors,

{ line bundics on curves, Ricmann-Roch for curves

( Text : Shafarevich. Basic Aigebraic Geomelry 1, ISBN 0-387-54812-2,

§ Prerequisite: # graduate class in algebra, and malhematical maturity. Good prepaatory

p reading is the book of Cox-Little-O'Shea "' Ideals, varielies, and algorithms".

( MA 415 Functional Analysis

I!"

Normed Linear Spaces Fixed point thcorem, Baires Catcgory theorem, Banach Spaces,
[ dual spaccs, Halm-Banach theorem, Open mapping snd Closcd graph theorems, Uniform
boundedncss principle; Compucl operators, lilberl Spaces; Sclf adjoint, normal and
unitary operators; Bunach Algebras.

_ Text/References:
{ € .F. Simmons: Topology and Modern Analysis
B. V. Limayc: Functional Analysis

( K. Yoshida : Punctionul Analysis , Springer
(
MA 416 Algebraic Number Theory
(
¢ Prerequisites: Algebra

i Algehraic mimber fields, Localisalion, discrete valualion rings.

Integral ring extensions, Dedekind domains, unigue factorisaiion ol ideals, Action of the
( galois group on prime ideals. Valuations and completions ol number ficlds, discussion of
Ostrowski's (heorem, Hensel's lemma, unramificd, totally ramified and tamcly ramified
cxtensions of p-adic ficlds.

r Discriminants and Ramification. Cyclotomic [iclds, Gauss sums, quadratic reciprocity
revisited.

(% The idcal class group, finilencss of the ideal cluss group, Dirichlct units theorem.

'
Texts / Refevences

{ K. Ireland and M. Rosen, A Classical Inttoduction to Modern Number Theory, 2nd ed,,

. Springer-Verlag, Bedlin, 1990,

( 5. Lang, Algebraic Number Theory, Addison- Wesley, 1970.

‘O DA, Marcus, Number Ficlds, Springer-Verlag, Berlin, 1977,

(" MA 417 Representation Theory of Finite Groups

\ Prerequisite : Algchra

¢

Representations, Subrepresentations, Tensor products, Symmelvic and Allcrnating
( Syuares.Characters, Schur's lemima, Orthogonality rclations, Decomposilion of regular
represent-ation, Mumber ol irreducible represenintions, canonical decomposition md
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explicil decompositions. Subgroups, Producl groups, Abelian groups. Induced
represenialions.

Examples: Cyclic groups, altermnaling and symmeltric groups.

Integralily properties of charuclers, Burnside's p"q‘ iheorem. The character of induced
representation, Frobenius Reciprocily Theorem, Meckey's imrcducibility  eriterion,
Examples of induced representations, Represenlations of supersolvable groups.

Texis / References

M. Burrow, Representation Theory of Finte Groups, Acadcmic Press, 1965,
N. Jacobson, Basic Algebra 11, Hindustan Publishing Corproation, [983.

S. Lang, Algchra, 3" ed. Springer (India) 2004,

LI, Serre, Lincar Representation of Groups, Springer-Verlag, 1977,

MA 418 Software Kngineering

»  Sollware [ngineering: The sollware ecrisis, principles of sollware
enginecnng, programming-in-the-small vs. programming-in-the-large

o Software precess: The software lifecycle, the watcrfall model and
variations, inlroduction to cvolutionary and prololyping approachcs

+ Project manngement: Relationship to lifecycle, project planning, project
control, project organization, risk management, cost models, configuration
management, version control, qualily assurance, metrics

« Teamwork: Team dynamics, commuuication skills, shaving work,
fulfilling obligations

« Usecr considerations: Human faclors, usabilily, internationalization, user
usterface documentation, uscr manls

« Soltware requirements: Requiremenls analysis, requircimcnts
solicilation, analysis  tools, requirements deflinilion, requirciments
specification, static and dynamic specifications, requirements review,

«  Softwarve design: Design [or reuse, design for change, design notations,
desigh cvalvation and validation

«  lmplementation: Programming standards and proccdurcs, modulurity,
diata abstraction, static analysis, unit lesting, mtegration lesling, regression
testing, 1ools for testing, fault tolerance

« Maintenance: The mainicnance problem, the nature of maintenance,
planning for maintenance

«  Documentation: Documentation fonmals, lools, mlermnal documentalion
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«  Other topics: Formal methods, tools and cnvironments for software
engincering, role of programming paradigm, process maturity

MA 419 Automata Theory

L TP Credils

312 4
Introduction: Deterministic and Nondeterministic Finite Automata, Regular Expression,
Two way Finite Automala, Finile Antomata with ontput, Properties of regular sets,
puinping lenmuna Closure properties, My-Hill-Nerode Theorem.

Comntext Free Grammars: Derivation Irees, simpli hication forms.

Pushdown Automata: Definitions, Relationship between PDA amd context liee
languape, Properiies ol conlexi frce languages, Decision Algorithms.

Turing Machine: The Turing Machine Model, Complete Languages and Functions,
Meodification of Turing Machines, Church *s Machines, Undecidability.

Propertics of reeursive and recursively enumerable languages, Universal luring
Machines, Past corrcapondence problems, infroduction (v recursive funclion theory.

Chomsky Hicerarchy ; Regular grammars, unrestricted grammars, Context Sensitive
Language, Kelation belween classcs of languages.

Books & References:
1. Hoperoft and Ullman, Piniroduction to Aulomaia Theory, languages and
computation, Addision Wesley,
2. Kohan, Theory of Computer Sciences?.
3. Korral, Thoory of Computer Sciences?.
4, Mishra & Chandrashekharan, ?Theory of Computer Sciences?, PIIL

MA 420 Image Processing

Catalog Description: iscrete time signals, and systems. Sampling, reconstruction, and
guaniization. Diigital image represcntation. Digital image fundamentals.  Image
trunsforms. Imagre enhancemenl. Image resloralion. bnage segmontation and description.
Course Objectives: I'o provide development of skills (o effcetively inlegrate new
concepls in image processing almost independently with the previous knowledpe.

Course Conduet:
s The digifized image and ils properties

+  Data structures tor inage analysis

« Image pre-processing
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»  Sepmentution

» Shape representation and description
«  Mathematical momphology

» Lincar discrele image transforms

» Image data compression

s  Texture

Text Bank:

+ M. Sonka, V. llavae, R. Boyle, "Image Processing, Analysis, and Machine Vision".
Refercnees:

« R C Gomzalez, R, K. Woods, "Digital lmage Processing”, Addison-Wesley,
« A K. Jain, "Fundamentals of digital Image Processing”, Prenlice-Hall,
« K.R. Castleman, "Digital Inage Processing”.

« M. Scul, "Practical Algonthms for Image Analysis: Descniptions, Fxamples, and
Code".

MA 421 Simulation and Modeling

1.7 P Credits

31 04
Basic Simulation Modeling: The Nature ol Simulation  Syslems, Models, and
Simulation Disercte-Event Simulation 7 Simulation of a Single-Server Queucing?
Altcrnative Approaches to Modeling and Coding Simulations, Parallel and Distributed
Simulation ,Simulation across the Intemet and Web-Basced Simulation ,Steps in a Sound
Simulation Study Other Types of Simulation : Continwous Simulation ,Combined
Discrete-Continuous Simulation Monte Carlo Simulation. Advantages, Disadvantages,
and Pillalls of Stmulation.

Modeling Complex Systems : Tniroduction, List Proccssing in Simulation, Approachcs
; to Storing Lists in a Computer Linked Storage Allocation, A Simple Simwulation
Language: simlib. Single-Server Queveing  Simulution with  simlib  Time-Shured
Computer  Model  Job-Shop  Model  Efficient  Event-List  Manipulation

Simulation Softwarc : Comparison of Sumulation Packuges with Programming
Languages Classification of Simulation Softwarc Geueral-Purpose Simulation Packages
Object-Oniented Simulation

Building Valid, Credible, and Appropriately Detailed Simulation Models Experimental
Design, Sensitivily Analysis, and Optimization Simulation of Manufacturing Syslems,
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Reference Books:
1. Simulation Modeling and Analysis Third Edition By Law Kelton (Me-Graw Hill)

A 422 Statistical Techniques in Data Mining

DIre-requisite:  Statistical Inforence

Totroduetion o Data Mining and its Virtuous Cycle,

Cluster Analysis: Hicrarchical and Non-hierarchical technigues. Classification and
Diseriminant Analysis Tools: CART, Random lorests, Fisher's discriminant {functions
and other relaled rules, Baycsian classification and learning rules,

Dimension Reduction and Visualization Techniques: Multidimensional sealing, Principal
Component Analysis, Chermeoll faces, Sun-ray charts.

Algorithms for data-mimng vsing multiple nonlincar and nonparametric regression,
Neural Nelworks: Mulli-layer perceptron, predictive ANN model building using back-
propagation algorithm. Exploratory data analysis using Neuwral Networks - sell
organizing maps. Genetic Algorithms, Neuro-genetic model building.

Discussion of Case Studies,
Text Books/References:

L. Breaman, I.H. Friedman, R.A. QOlschen and C.J). Stone, Classification o Regresion
Trees, Wadsowrlh Publisher, Belmont, CA, 1984,

DI, Tand, T1, Mannila and P, Smith, Principles of Data Minng, MIT Press,
Cambridge, MA 2001,

iv.H. Hassoun, Fundamentals of Artilicial Neural Nelworks, Prenlice-Hall of India,
Mew Delln 1998,

T, Hastie, R, Tihshirani & I. T, Friedman, The elements of Statistical Learning: Data
Mining, Inference & Prediction, Springer Series in Statistics, Springer-Verlag, Mew York
20000,

R.A. Johnson and D.W. Wichem, Applied Multivariate Analysis, Upper Saddle River,
Prentice-Hall, N.J. 1998,

8. James Press, Subjective and Objective Bayesian Statisties: Principles, Models, and
Applications, 2ud Edition, Wilcy, 2002, :

MA 423 Wavelet Analysis

The Secalable Structwe of I[nformation: The MNew Mathematical Ingincering, Good
Approximations, Wavclets: A Positional Naotation for Functions, Review of linear
algcbra: Veclor spaccs, basis, dimension, lincar iranslormations, maldees and
digitalization, inner products and orlhonormal bases. Wavelet Theory: Alpcbra and
Geomelry of Wavelel: Malrices, One-Dimensional Wavelet Systems, Examples of One-
Dimensional Wavelel Syslems, Higher Dimensional, Wavelet Systems, Wave fels on 7,
£ n, 1" L), Fourier serics, transform and convolution on 2,

Wavelet Approximaltion and Algorithms: The Mallat Algorithm,

M_Sc. in Mathematics & Scieatific Computing 2



MA 424 Compuiational Algebra

Investigations of groups on compulers , cosel enwmeration , some examples using cosel
cuumeralion, Defining relations for subgroups of finile index of groups with finile
presentalion, Nielsen transformations , Calculation wilh the elements of a finite group
given by generators and defining rclations , Algorithms and Programs for the
determination of the antomorphism group of a finile group, A computational method for
determining the awtomorphism group of a finite golvable group, Combinatorial
construction by compuler of the set of all subgroups of a finite group by composilion of
partial scts of ils subgroups. Construction of the characler table of a finile group fiom
generalors and relations, Program for calenlation of characters and representations of
linite groups. Program for (he drawing of the lattices. Compuler algebra programs, GAP.
Caleulations in rings group rings and Lic algebra

MA 425 Computer Modeling and Eovironments

DESCRIPTION

Introduction to 3D graphics lor experimental artists. Ulilizes sophisticated sollware tools
to explore objcct modeling, environment constiuction, surface (exiuring, and image
rendering. Through lecturcs, viewings, latorials, and projects, students develop a multi-
purpose skill set that ean be used for innovative content creation, visualization, projeet
planning, documentation, und eross-media integration. Application required.

This comrse is specilically designed for the Center [or Digital Asts and Experimental
Media and il's goals. To that end, narvative ¢haracter animation in the style produced for
popular films is heavily de-emphasized as thal subject is being expertly covered by the
Animation Rescarch Lab in CSE.

The cluss will concentrate on still images and moving sequences that feature camera
animation only. All other movement techniques will be introduced i the sceond class in
this series. Il is gearcd so that all students will have both hands-on cxperience as well as a
techinical understanding of how 3D is creatively manipulated. The course provides a
grounding in fundamentul concepts and gives students an opportumily (0 use theso tools in
un cxpansive and unconventional munner. Active sharing ol rcsources, techniques, and
inspiration is expected from all students in the class and crcates a open environment for
creativily.

COURST GOALS

»  Understand how visual mformation is ereated and produced in 3d
* Model complex objects and cnvironmenls

« Apply and creale materials that conlrol sunface appemance
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« Create sophisticated illuminated environmenls
+ BRender images that showeasc your erealive (alents

»  Explore and expand the practice of 3D graphics for experimental s
STUDENT RESPONSIBILITIES AND REQUIRRMENTS

»  Willingness to experiment and takc genmine artistic risks.
¢+ Ahilily lo be resourcelul and scek ount help when needed.

s Purlicipation in all class activities (discussions, workshops, labs, cte.) s very
important and will be monitored elescly.

s Group eritiques are vital to the cxperience of the class and your evolulion as an
artist. Hach studenl will be requircd to give a verbal presentation of their work as
well as critique the work of their classmatcs.

¢ You are encouraged lo sharc knowledge amongst yourselves during lab lnnes -
( remember, there's alol you can lcamm {rom cach other. Please he respectful,
however, if someonc is working hard and needs to concentrate.

+ Taking notes in class is cncouraged and will help you remember what you've
learned when you are working on your own lime.

« Please do oot read email or surf the web during leciures and discussions - it's
{ distracting to all of us!

PROIJECTS
Assignment | - Form and Foseination. Using lechnigues of NURRBS modcling, create a

P e

complex work of virtual sculpture thal is compelling in both it's construction and content.
: Assignment 2 - World View, Envision and creale a web-based VRML world that is
( modeled from polygon lorms. The cnviconment should be complex, yet still navigahle
and well-plunned Lo fil (he constraints of a system limited by speed and interaction,
{
Assipnment 3 - Augmented Virtuality, Expand and rcimagine a preexisting seene by
( concentrating on the material surfaces of the objects, You will use previously created
( modcls and some photographic images (hal must be inlegrated 10 fonm a drastically new
' interpretation.
[
Assignmend 4 - A Slice of Space. Combining tecluuques of modeling, texturmg, and
{ rendering, create a picec that creatively explores the format of the 3D lenticular print,
{ READING MATERIALS
The Complete Relerence by Tom Meade, Shinsako Arima
¢ The Aut of Maya (newest version required) by Syhex
L
l'l
i
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Various articles and excerpts from joumnals, conferences, and books covering lopics such
as enbical theory, experimental new media art, and computer graphics.

SUPPLEMENTAI MATERIALS
Gnomon Muaya DV D series available [or sludont checkout.

Screenings of videos, and Intcrnct media documenting artists and working methads.

Deseriplions and further information aboul the DVDs available 1o you for checkout can

=her

DVDs" dvop-down menu,
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Master of Technology

in
Fluids Engineering

Applied Mechanies Department
Moatilal Nehu National Institute of Technology
(Deemed University) Allahabad-211 004,

Abaat the Pragiaiintg:

Fluid mechanics, bemp the highly applied science are vsed i variovs engineering application for the
centuries, With advent of moedern lechnology, the application of fuid wcchaues & Duid power b
mulliphicd to a great extent, But at b Tech level, only 4 or 5 technical instilutions in India currently offer
Flinds Engineerne as a specializotion. To neal (e rowing industry demamd of engineenng post-graduates
with a sound knowledge in Auids, the depariment of Applied Mechanics proposes a new M, Tech progranyime
in Fluids Eugincering,

Buesides the Department of Applhied Mechanics, the proposed progranume 15 expected to have wputs from
e departments of Mechanical Eogineering, Electronics & Convmnnicalion Engineering, Civil Engincering
und Muthewaties department of this inslitute and thus have an interdisciplinary character, The programing
lias been proposed at M. Tech. Level, so that we do wot lag behind the developed countries in the various

fields of Fluids Engineering,

M.Tech. lu Flulds Enphueeriug— Au Edge over Otlers:

Severul technival institutions in India ran post-graduste programmes titled "Hydraulic Boginecring™ or
“Water Resowrces FEnginecring”, But contents of fhese programmes aré confined o the study ol liguids
{mainly water) only. Besides, some institulions rom (ke progranme on "Thenmal & Fluids Engincering”,
under which thermal engincering partion gets the imporlance. Unlike these programmes, the proposed
progeanune gives a prime imporance on fluids- both liguids and gascs aud its applications. Besides, he
proposed programme naintains a halance hehwveen the theavies of Fluid Mechanics and the application arcas
ol 1 {For example, Theary and design of impeller punps, Hydrapower and hydeaulic lutbines, Fluid powe

control etc.) and there fore, has an edge over all such M.Tech. propranumes exist in India.



2
Wike Can Apply?

The prugramme & designed fn snch o way that ity fergefed simdenis wonld be coming from
Mechanical Engineering backgrowmd, However, the sindents from Acronautical, Chemical, Power and
Civil engineering may slso apply for the course, In each acudenie year, 15 students will get adinission with
B Teeh degree in cither from Muchanical, Aeronuutical, Chemicol und Power Enginecring, hackground and

with a valid GATE score,

List of Coorses:

M.Tech. (Fluids Engineering)

Course Core Courses: L-1-F  Credit
Crale
AM Advanced Fluid Mochanics 3-10-2 4
A Turbusleni Flow 4-0-0 4
AM Computnlional Fluid Dynmnics 3-0-2 4
AM Theovy & Design of Impeller Pamps 4-0-0 4
AN Experimental Meihods & Amalysis 30-2 4
AM Applicd Numerical Meihods 102 4
M Advanced Eogincering Mathemahes 3-10 4
AM Advineeid Solid Mechanics 3-14 d
AM Mini Project 00 A
T'otal 36
Electlves (Any Five)

Al Hydropower & Hydruulic Turbines 400 q
AM Fluid Power Control 4-0-0 4
ME Adbvvanced Gas Dynamics 4-0-0 4
AM Boundary layer Theory 4-0-0 d
Al Multiphase Flow 4-0-0 4
ME Gas Turbine & Jet Mropulsion 4-0-0 i
ME Thenmo-Fhnd Dynamics 4-0-0 d
A Non-Newtonion Fluid Flow and Applicatioos 4-0-0 4
Mk Fans, Rlowers and Compressons 4-0-0 4
rh CE Envirownenta) Fluid Muchanics 400 ]
EC Instrmmentution & Control 400 4
Tanal |
Al Vhesas 16
Girnad Total T2
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Programme Structure:

M.Tech. (Fluids Engineering)

SEMESTER-1

Coile Course L-I-F Crediis
Al Adhvanoed Fluid Mechsnics 30-2 |
A Experimental Melhods & Analysis 3-0-2 4
M Advanced Rogineeriug Mathematics J-1-0 4
AM Applicd Numerical Methods -2 4
Elective- o -0 4
Elective-l 4-0-0 4
Tatal 20-1-6 4
SEMESTER-II
Al Turbudent Flaw 4-0-0 4
Al Theary & Design of Tinpeller Pumps 4-0-0 4
A Advoneed Salid Mechanics d-1.0 F
A Cotnputational Fluld Bynanics 3-0-2 4
Fleelive-11 4-0-0 i
Elective-IV 4-0-0 4
Elective-V 4-0-0 4
Total 27-1-2 28
SEMESTER-1IL
AM Mim Progeet 0-0-4 4
AM Thesis 0-0-20 i
Total 0-0-24 R
SEMESTER-TV
AMm Thesis 0-0-25 [z
Total Credit 0-0-25 T2
List of Flecllves
! _ Electlve-T & 11 _
| Code Course _ Cude Coursc
| AM Hydropower & 1ydiaulic Turbines §| ME Thermo-Fluid Dynansics N
| AM _ Fluid Power Control i ME Advanced Uas Dynomics
l __ Eleetive-111, IV & V i
A Mom-Mewtonian Fliid Flaw and MR I"an!r:,-l-.i_-‘lowcrs and [‘mnﬁr‘e:mm .
_ Applicalions o
| AM Boundary layer Theory | ME Gas Turbine & Jet Propulsion
AM Multiphase Flow BC Insteumentativn & Cowlrol
CE Cuviramnental Fluid Mechanics

M.Tech. m Fluids Engineering



4
Course Code:  AM Cuurse Ti0e: Advanced Fluid Mochanics,
Contact Howrs: L:3 Ti0 I:2 Credit: 4
Couvrse Type: Core.

Kxamination Pattern: Clase Test-I (15 macks), Class Test-IT (15 marks), Fod Semn (40 rearks). Assignucent (10
imarks), Fractical {20 marks),

Pro-reguisite: Boveeh, level knowledgs in Vngineering Fluid Mechanies,

Objeetive of the Courser ‘The pupose of e cowrse is o develup au voderstanding of fluid mechanical
phencmena on the basis of o differential equation femwlation of the equations of mation, The course broadens
the hasic knowledyge of Muid mechanics and gives expericnce ol technolagically important Qoid phenomena,

etalls aof the Course:
S1, - - Parliculars ' ' Contact
M, Haiirs

1 @__{.h!wnwm Statistical & cootinuum methnds, Fulerian & 12
Laprangian  coordinntes, muerial derivatives, comimol volumes, Reynolds' mausporn
theorem (RTT), conscevation of mass, momeniunn ad energy, consthutive equalivng,
Mavier-Sinkes L't.lunllulu.-d“fwgnliql Fil inderpral nppmm::h, enengy oqualions, guverig
. equations for Mewlonian flnids, houndary conditions. B
2 | Potential Flens: Stokes stream functions, sohmion of potential eqguistion, How in a sector, q
(low around a sharp edpe, flow near @ blunt nose force aud moment on a cireular eylinder
and sphere, conformal mnslomuations, Joukowski ransfomtions, Elements of airfail and
wing heary,
3 | Viceous Iummuhu Fxact solutions [or Couctie Now, Poisemille flow, How 14
betwecn rolating cylinders, Stokes® first problkem, Siokes’ second problem, pulsating [ow
between parallel surfaces, smgralion-point fow, low in convergent and divergent
channels, Dow over porous wall. Stokes approximation, rotating sphere in a flnid, wnitonm
) flow pasi a sphere amd cylinder, Ossen’s approxiniation, [lele-Shaw flow. s
d | Tuedaclent flows; coneept of Reynolds stress, mean How cyuntions, Pracdi] mixing leng th [
theary, mirhulent boundary layers, drag awd resistance laws, law of the wall, law of the
wake, turhulewt jets, wikes, and. shear layers, Kolmogorow hypolheses,

8 | introdiction_to Compresgible Flow; ntroduction: Velocity of sovud and its mlpuﬂnnn: 6

{ physical difference belween inconypressible, subsonic and superanic Nows, three vefecence
¢ speeds, dimensionless velocily, concepis of slafic and slagnalion paraneiers. Pressure
' waves, [inile, shack and detonation waves, compound waves, Analysis of pision cxcilod
waves, shock mibes, onc-duncisional iseniropic Mow, normal shocks, Raylcigh fow, Panoa
My, —
: - 41
Sugyesied Headings:
. “Fundamenial Mechanies of Fluids™, 1. G, Curvig,
2. “Audvanced Fluid Meebamics™, K, Muralidhar & 03, Diswas, Norosa Publishing, 2005,
3 “Downdary Layer Theoey”, 1, Sehlichting, 6th Edition, MeCrw-Hill Ine., 1986,
4, “Fundamenials of Flukl Mechanics", I! K. Munson, TLF, Young & TIL Dku.shs, 2ud Ed., Joln Wiley,
5, “Viscous Fluid Flow™, [, M. White, 2™ Bdition, MeGraw-I1ill, 1991,
6. “Foundanons of Flud Mochanscs™, 5.W. Yuan, Prentice-Hall lodia Pvl. Lad, New 1elhi,
7. “Intreduction o Fluid Mochanics™, R.W. Fox & A.T. McDonalkl, gh Licstion, Joln Wiley, 2001,
8. “Torbulent Flow", R 1. Garde, 2* Lidition, New Age Interstional Publisheys.
9. “Fondamental Mechanics of Fluids™, Victor Streeter, MeGomw-Hill, M.Y.
Course Code:  AM Cunrse Tille: “Uarhulent Flow.
Contact Hours: Lid 150 ™0 Credit: 4

Course Type: Care,

M.Tech. in Fluids Engineering
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Examinativn Pali¢rn: Class Test-I (20 marks), Class Teat-11 (20 marks), End Semn (40 marks), Assignmont (20
marks).
Pre-requisife: AM [Advanced Fraid dMechanics).

Objective of the Course: Thin course gives a demiled description of turbolent How and deseribes vanous
methods of analyzing sl olving nirbulence,
Details of ihe Course:

Sl = " “Particulars | Contact
[ Nu, Hours

1 | Introduction to twiwlence: Trausilion of Mows, Origin of mrbulcpes- its consequences, 5
Phenomennlogical theorics of lurbulence, Reynolds Equation, physics of lusbulent motion,
characteristic scales of turbulence and order of magnitude- Kolmogorov scales. Jsolopis
wnci homogencous twbulence. Energy liguation- cowelation and spectum. Linesr
Instebility Thoory, Monknear Stability Amalysis, Dynamical Systems, Inoduction o
Chaos,
2, | Dymurice of furbyfence: Vorticity dyoamics- Reynohls gircss and varticity, vorlex b
sirefching, mean vorticity equation, kinclics engrgy ond mean flow, kinciic cucrgy of
[uctvations, Navier-Stoke’s cquition for tacbident Maw. }
3 | Twbnleni Shoare Flowy: Froe Shear Flows- jet flows inclutdng heatl transler- wall jet and 5
plane jotx, its steucture; trbulent mizing laver and huoyancy ellecls- il struciure; wake
fiows; wall-bounded shear (lows- its strucmare; boundacy layer Uows; thenmal plume,
Emﬂmﬂ_ﬂgﬂgﬁnm of Turbudent flows: Phologssphic technique, tacer teclmiyue, 5
presswre measwement, Holwire and hot-fibm anemometry-  principle,  calibralion
micthodology and data reduction; Digital Oscilloscope, Speetrum snalyzer; Mulli-senvo
probes; Laser | oppler velocimetry (LDV); Panicle image velacimetry (PIV). )

S | Stistical Theovies of Tarbudence: Tutbukwt dliffasion, omogeneous Isotropic 5
[ Turbulence-  Korman-llowarth Fguations.  Probabilily Density Function  Approsch-
Lundgien's Theory, Chung's Kinctie Theory of Turbulence, Pope’s pdlr Modal, Proper
Urthogena] Decompasition Method- Oribogunal Basis, First Order Systein, Mavier-Stokes
Systen, _ }
6 | Stechastic Medhods:  Cohorenl Slouctves, Wavelet 'ranaforn, Stochustic Eslimalion, 4
Psendo-Flow Visunlization, Lagraggian mean approaches.
7 | Drbufence prgalefing: Phennimennlogical theorics ol turbulenve, peneral commenis on A
tcbalenee models, Methad of solving twrbulent cguotions- Disecl onmerical sinmwlation
{ {DN3}, Lage-eddy simulation {I.ES), Reynolds averaged Navier-Stokes equation (RANS),
k= model. Turbulence madelz: Eddy viscosily models -zemo equation models {constant
| ekdy viscosily and mixing leogth modcls), onc equation madels, two cquation models;
i | Reynalds stress transport_mudcls (RSM).
[ 8 | dpplications of turhufnwe modeling: Channel amd rero-pressure gradient bouedary layer +
Now, Now separation- diffuser Now, hill flow, rotalonal Bow, duct dows, duel with
curvature effeels , stagnation puiur._ﬂrrw.

-L|

42

{ Suppested Readings:

. “Turbulent Flovw: Anmalysis, measurement and Prodiction”, Bomand, 1.5, ad Wallace, ] M., John Wiley &
Sons Inc,, New Jersey, 2002,
2. “Turhulent Flowz", Ih:ms. Ci. ol Hevwaran, V. Naroca Publishang, 2002,
( 3. “Turbukut Flows" (3* ed.), Garde, New Age lutcrational, New 13¢ihi,
4. “Twhbulenee®, Hinze, McGraw Hill [nc.

Course Code:  AM Course Title: Compulational Fluid 1ynamics,
Coulact Mours: L: 3 Tifh Pi2 Credil: 4
Course Type: Core.

Examiontion Patlero: Class Ueslel (15 marks), Cless Tost-U (15 muarks), End e (40 jnekes), Teacher's
Aszessment { 1Y marks ), Prachical {20 marks).
M. Tech. in Flwids Engincering



Pre-requisite: AM  (Advanced Fiuid Meochanica)

Objeetive of the Course; This course oflers an in-depth knowledye of compulativuasl metbods vormally used to

get resnits in various complex problews of uxd dynamics,

Details of the Course:

sl
Mo

Particulars

Basic ideas aof CFO: Introduction to CFIY, role of CEFIY and iy applications, future of CFD.

Crorverning eqeeations (GF ) of Flwid dhywemicr: Modeling of How, control velume concept,
substuntial deravative, physical meaning of the divergence of veloeily, Conlinuity cquation,
mrmenium equation, energy equation and ils conservation formn. Dguations fur viscous Mow
(Mavier-Stokes equalinng), equations far inviseid Now (Muler equation). Different forms of
7E"s, initial and boundary conditions.

Contact

_ Hours

4q

Marthewarical properiies of Fhid dysesic t‘ﬂ:ﬂl’ﬂﬂﬂ{ Classification of partial differential

equations (PIVE"s)- linear vs, wou-linear, parabobic, clliptic and hyperbolic equations.
Driscretization of PRM's  basic aspects of finile Jilference metheds (FDE's), Taylor serles

aiid polynomial represeitation. Explicit and implicit approaches, numerical emors.

.S»m'nrmm _of pordlic PDES: Von- Meumann stabilicy analysis, CIFL '.'DNEI:I'-IUII. and
L:M‘I:-:[slem..y. l'htl"uﬂ I m]lkel method, Fouricr stability analysiz of implicit schemes,

et fian ;. Cowvergence theorem, relaxation techmigue aml ity vse with low
apeed nwnﬂld ﬂ-nw, ulrcmﬁlL. digcetion nnplicit (ADI) teclmique.

Selutions of hyperbolic £08: Explicit methode— FTCS :.LlIU]ll.. First wpw ind difference
method, Mid-point leap frag method, 1ax-Wendroff method and sclected applications,
Implicil mcthods  Fully implicit FTCS methodds, Crank-Micholson method, Mae-Cormack
selveme wnd selvvicd upplivations in solving bourdory layer equalivis,

Grid Cigneration: General wansformation of the equations. Metices and Jacobians, Types of
grids, grid gencration methods. Coordinale sivelching, boundary-fitkied coordinate systems.
Elliptic and hyperalic grid generaiion ncthud, orthogonal grid generation for Navier-Stokes
euualions,

Finnite elemen! siethuds in CED: Strony and weak formmlation of boundary-valued problems

(BVI's), finile element interpolation, finite elenmt with continuily, inplementation of FEM
in CFIY and sulution.

Fruire valwre migthod in O Finile volume discretization, geonweine consiraints of FYM,
F¥M for three-dimensional Hows, evaluabion of viscous terms, firsl-order wpwinding and
central differcacing seliemes, high resolulion finite-volume wpwind schemes (TVD schume),
spreeiml resolition FV'S scheme (QUICK selian).

Solution_techniues of Navicr-Stokes equations: Stream lunclion, vorticity formlation for
two-dimensional flows, solulion of stresm function equalion (b]'ﬂ], wall-vorticity estimation,
solution of vonlicily rmnsport equation (VTE), solulion of Navier-Siokes equations nging
MAC and SIMPLE algerithn {pressure correchion technigue),

Intradugtion fo_furbilence modeling: Reynokls uveragud N-S cquations, various furbulence |

ridels- mixing lenglh, k-cpailon, Reymeolds stress, Boundary cundilions, paraboloid M-8
vinations, diuect nwmerical siinalations (DNS) sod lacpe-eddy simwlation, sub-grid models,

prientu-speetral method, examples,

Sugpesterl Readings:

I "Computational Fluid Dynamics, The Basies with Applications™, J.D. Anderson, Jr,, MoGraw-Hill, 1995,

2. "Comgputational Tecluigues for Fluid Yhmamics Volume [ & 1" (2™ cdition), C.A.J. Fleicher, Springer-
Verlag, 1991,

J. "Computational Fluid Mechanivs and Heat Transfer” {E'"' edition), J.C. Toanehall, DA, Anderson snd B.H.
Pletcher, Voylor and Frawcis, 1997,

4. “Principles ol Computativoal Fluid Dynamies”, B Wesseling, Springer-Verlay,

5. "Mumerical Compritalion of lilcroal and External Flows" (Vals. 1 & 10}, C. Hirseh, Wiley Inferuaiiona!, 1988,

6. “Computational Fluid Dyoanics [or Engisecrs” (Vols. T & 1), €, Hoflmaon and S, T, Chiang, Enyiovering
Celucation System, 1993,

“Mumerical Heat Transfior and Fluid Flow", 5.3, Patankar, MeGraw-Hill, New York, 1920,
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£ "An Inivedoction to Computatiopal Fluid ynamics: the Finite Volume Method™, H.K, Vertteeg and W.
Malakssckea, ongman Scicalific & Technical, 1993WAdklivon-Wesley, 1596,
9. “Compulational Mcthods fur 1lnid Dynamics™ (3 edition), J 1. Ferziger snd M. Peric, Springer, 2001,
10. "Tundawmentals of Computational Fiuid Dynamies™, T. K. Sengupta, Universilies Press, 1Tyderabad, 2004,
11, “Computational Fluid Flow and Heal Transfer™ o edition), K. Muralidhar and T. Suodurarajen, Narosa

Publishing, 2004,

Tist of Experiments:
Cirid pencration (mesliing) and solutivns of governing equations o Fluld dynamies are to be carried anl with help

ol programming

Course Code:  AM Course Title: Theury & Design of Impeller Purps.

Contact Hours: L: 4 T:0  P:0 Credit: 4

Course Type: Caore,

Examination Patiern: Class Test-1 (20 marks), Class Test-11 (20 warks), 1/nd Sem (30 marks). Assignawent (20
mrks).

Pre-requlsite: B Tech. level knowledge in Hydraulic Machinery.

Obyjective of the Cwwrse: ‘The purpose of the course i 10 teach the application of laws of Nuid mechanics in

imnpeller puinps.
Deinils of the Course:

SL| Particulars ; Confnel |
No. Haurs

1 | Introducti: Classification of pumps, Iayout of roisdynamic pumps, head, discharge, 4

| power and ellicicneics. 1imensional analysis, nui-dimensional parameters, condition of

similarity, spovific speed and it sigoifivance, Llements of pumipa- impoller, easings,

| diffusers et o o N
2 | Cemirifigeed Paps: Classification, single stage and molt-stage pumps, compongints, i
3

oo i ressuice flse il pumnps, cavitalion, WPSTT, Thomas covitalion [aclor, axial thist,
Flaw throgh_tmpefier: Vuler's fundamental oguutivng, theozetical head for an infindic [
mamber of blades, mdlvence of a finilc mumber of blades, pressure and velocity distnbulion
in impeller passages, inflnence of cuculation in impeller pakeages, mnfivence of pre-whirl i
_I on bead, choioe of hlade oullet aggle, stalling and surging,
4 | Auin! & Mivedd Flow Pumps: Geomelry of ihe wxinl flow unpeller vanes, experimeniul 6
design faclors- wmpeller ub ratio, chord spacmg miio, nomber of vanes, vanc carvature
and thickncss. Airfoil iheory of vancs. Helical pumps and diagonal pumps,
& | Impeller Desien; Geometrical velocity fichls, evolulion of impeller shapes, impellers with [
blades of single and double curvaturc, design cakeulation of the impeller- priveipal
dimensivn:, Blade design- blade surface aren, blade shape and hlade angles, method ol
determining blade angle Tor eentrifigal aod axiol impellers. Relation between overall
a | efticiency and specific speed. _ N .
6 | Pumip Cavivg: Flow st the outlel of the impeller, volule easing, volute design for optimum ]
_ efticiency, circular volules. Crossover, diffusion casing and dilfusion rings, axial diffuscrs.
T | Pump Chavacteristice: Classification ol chamclenstics, non-dinsensional chamcicrislics, fi
pump opaslion ai off-design conditions, aflinity of characlenistic curves, iso-¢iTiciency
curves, Mow conditions comesponding 1o the optimum cMiciency, influence of flow
condifions on pump operalion,. Pomp in serics and paralicl. Matching of puinps o tysicom
characleristics: nmolh-slage pumps. Losses in pumps, total head-discharge corves.
8 | Pump for special duties; Decpwell pump  submersible pump snd vertical turbine pump, 4
Storage pump, tirbine pumg, boiler-feed punp, cireulvtiog punp, condensate pump, no-
clog pump, marioe pumng, self-priming puing,

Suppesied Readings:
M. Tech. in Vlwids Fnginesring



. “lmpeller Puinps®, Stephen Lazarkicwicz and AT, Trozkolungki, Vergamon Press, Waorsaw, 1965,

1. “Cewirifugal aml Axial Flow Pumps- Theory, Design and Applications™, A. J. Siepanoff, Julw-Wilcy &
Sous, 1947

“Punips, Fans and Cowpressars”, A, de Kovars snd G, Desone, Iackic & Son Lid,, Glasgow, 1958,
Rt lymminuie: Forgy Design® by BLE. Tortan,

Centnglugal Pomps & Nlowers™ by A, Church and Jagdish Lal, Metropolitan lteak Co., 1ethi,

“Pump Handbook™, 1.1, Karessic, Tla MoGraw 1ills Led. New Dalhi.

"Critical Aspects in Rotodynamic Pumips and systems”, B Srivasiova, Techo Economic Research
Institution , Mew Delli

“Hydrsulic Machines”, Jaglish Lal, Metmpolilan ook Co,, Dellv

“Fluid Mechanics and Thermodynamics of Tunbomachincry”, 4 Edition,, §.L.Dixon,
Butterworth and Helnemann, 199E,

10, “lydranlic machines", V.P.Vasandani.

e B R L .

o e

Couse Code: AM Course ‘lifle: Experimwalal Methads & Analysis.
Contoet Llovrs: Le 3 120 |42 Credilt 4
Course Type: Cnie.

Exumination Patlern: Class Test-[ (15 marks), Class Test-f1 {1 5 nsarks), Enal Sem (40 marks).

Agsigancut {10 marks), Practical (20 marks),

Pre-vequisite: NI

Objective of the Course; The covrse highhghis the mensuwrement loclmiques of varions physical paramelcrs and
the pelated systemt involvel n experimental work,

Detalls of the Couwrse:
5L Particulars | Contzet
No, Hours

V| Clewevidized  mescsanenieni  sysiem: “Basic deleclor transdvver elements,  intennediabe 2
modifying systems, lerminating devices & nicthods. ) .
1 | Seativticw! Apalpeis: The application of varsous statistical methods o cxperimental data -]
mmalysis, Frobability analysis, Ganssion cmor distribution, confidence ntervals, Imear
regression amd  T-Digtributions. Data  seguisition, dala reduction and  experimenta|
unceriainty analysiz. Method ol rjecting a reading, Chi-square test of gootdness of Gy,
method of leacy square, praphical analysis and curve fitting. Medhods for incrcasing accuracy
| of experiments, propagation of corors in experiments. Frror analysis, Dosign of experiments.
| 3| Dymemics of iyrngnis; Tt order, 2 ander

4 | Bleciranic lpterfacing of Fypepinepis: Gencral-parpose clecironic instmments, overview ol
computer interfacing inclading «xternal conuunications and AM, VA eonversion, Data
acquizsilion sysicns, comparison between sulomated ond aonnal daila scquisition sysiems,
Signal processing & uncerlainty, block diagrain, time response of first order & second ooder
ayatens, analyais and application of clectronechanical iransducers & servors, compuier
control of experiments. Reconding lechniques and Autowsatic control systems,

5 | Felocity Mepayremenis; Pressure mwnsuremenis- high and low presses, dynamical 7
characienislics of proswure moavuring devices,  Velocity messwrcments-  Hol-wire
anemomclry, Laser Doppler ancmowelry, Marticle image velecimelry, mmulii-bok: pressure

=

prohes, _

6 | Dischaye Measwrowmenty; types of {low-rate melers, venfure, ornilice, nozzleneier, 5
rolamcter, turbine Novaneler, magnetic Mywimeter, corlolis uwmeler, weir & motches.

7 | Tempevatwe Megwremenls: Temperaiuee measurements by mochanical effecls, electrical 3 |

elfects and by radiation, ransient response ol therma) systoms, leniperatare mensuremcnl in
Il ypeed Now,

& Elecirical Rygistance Stwain Gawper: Principle of operation, type amd its ﬁxing. sirain 2
i rosettcs, siri gaugc circuits. _ _ ]
0 | Testing, calibration & standardization of bsluwents, national and mlcroational stamilands 2

|| like NABI, ISO,
M.Tech. in Fluids Boginecring




Suggested Headings:

s
3
4,
5.
0
I

“Faperimental Methods for Pngineers™, 1P, Holnui, MeGraw-Hill Ine., WY, 2001,
“Measurement Systems: Applications & Design”, B.O. Doebelin, Mclf‘nm-l-hll Towis.
“Mechanical Muasurement™ ('i" ed ), T.G. Beckwith, Pearson Fdiecation, Mew Delhs, 2001,

i

"luvbulent Flew Analysis Mcnsurcmmt snd Pluullcl.mlr P, Temmard, John Wiley, Canacla, 2002

"Temperalure Measurement” (2 cd.), 1. Michalski, John Wilcy & Sons Lid,, NY, 2001,

“Mochanical Vacinbles Measurement: Solid, Flwid and Themaal™, LG, Webster, CIRC Praas, NY,

“Mechanical Measurements”, DS, Kamar

List of Experimsnls:
Cxperinients are ta he conducted in Fluid mechanics lab with statistical analysis of practical data obtaind.

Course Code:  AM Course Title: Applied Nmnerical Methods,

Contact Hours: 1.6 3 T:0 2 Credit; 4

Cowrse Type; Cure,
Exsminution Faftern: Class Tesi-1 (15 marks), Clags Test=TT (15 marks), End Scin (40 marks), Assipnment (10
nurks), Practical (20 maiks)
Pre-requisile: NIL.

Ohjective of the Courye: The course imparns an idea of cousliuciion and use of large numerical sysicms.
Inflicnce of data representation and compuler archilectures on algorithos chodce and development are also to be

underslond,

Dretails of the Conrses

L1 Particulars Cantaet !
Ma. e 2 : Mours |
|} Revicw ol the propertles of Tlermitian matvices, Gerschponin®s tlicorein, 2
| 2 | Power method for dominant, subdominam aod simallest eigen valies. 1
{ 3 | Delermunsbion of egeu values and eigen vector of symmelnc matnx and unsyneliic 4
- matriy, methods ol Jucobi, Given's and House-Tlolder's, LR, OR algorithms.
4 | Numericol sofwiton of ondipary differcntial cquationy; Taylor scrics meihod, Tuler and 7

modificd Fuler methods, prediclorcomccior meeihods, Runge-Eulia wetbods, Adams-
Moulton methods, Adnnz-Hashforth mcthods, comvergence crileria, emors aud error
propagation. Mathods for =1iff cquatious, Gear’s melhods, Boundary-value probleme T

| Q1s, applications of eigen valucs, Funife-diffcrence nwihods as digital fileers: Transfer-

fiwction analysis,

Numerival solufion of pariial differential equations: First-order quasilincar PDEs, Method

of churacterislics, Rurgers’ equation, Shock waves and chaacieristics, Stability analysis of
explicil FIY methodds; Transfer fanction, voo Neamann's wetbod, matrix method, Weighted-
difterencing wetbods: wpwind differencing, Trplicil differencing schemes. Classilication of
second-order quasilinear "1Ee,

Favabolic PDEs: Gieneral approach, discrctization i space, leading 10 a system of ODTs in

time, Txplicit methods; siability analysis; stiMress of resulling system of ODEs, Implicit
methods; stahility analysis. Orsnk-Nicholson scheme, Stfl methods.

Hyporbolic _PDEy. Method of characteristica (standard fornmlation), Method of
chacacterisiics (malrix formulation), Fimite-difference schemes, Dispersion-rclation analysis

Elligic PDEs: Finite.differcnce schemes, Iterative methods for splving [— .q.:'m.r,cntﬂ.

Jazabi, Gauss-Seidel, Successive overrelaxation, Conjugate pradicits, Operator-splitting

G
i 7
i
! of linile-difference schemes.
|
mrlhur]s, Muliigzrid meihods,
L

Appracimafon sneffiods: Metbods of ﬁi:-inins resitduals, Rayleigh-Kitz methad, Collecation,
least square wnd Gaborkin's melbod, vasiational formwlation of given boundary value

M.Tech. in Fluids Engincering



problem (Simple: cxamiple fmom ODE and PDE.)
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Suppested Readings:

. “Applicd Mumerical Analysis”, CF. Geruld and PO, Wheatley, 5" edition, Addison-Wesley, 1993

2. “Numerical Mathenmtics & Computing”, W. Cheney and D Kincaid, 5" edition, Bropks/Cole,
2004,

“Applied Patisl Differcutial Bguations”, Paul DoChatcao aud Tavid Zaclumann.

“Parlial Differential Equations for Svicolists and Eugineers™, Stanley 1. Farlow.

“Womerical Methods Tor Paclial Differential Equations”, William T. Anscs,

“Wunmierical Methods for Elliplic sl Pavabolic Partial Differential Equations™, Joln B Levison,
Peter Knabner, Lutz Angermanm

oo

List ol Experhneuts:

Assignanents include both repular written homework amd computer programuming, which may involve
writing o brief report, Ttepresentative problems will be sssiyned (o be solved an the computer in Matlah or
Mathemalica or any suilable progranuning languages such as FORTRAN ar CC,

Course Coder M Course Title: Advanced Bugincering Mathcmnslics,
Contact Mlowrs: s 3 Tl P00 Credit; 4
Cowrse Type: Core,

Examination Patterns Cliass Test-1 (20 nmrks), Class Test-1T (20 marks), End Sem (40 marks). Assignment (10
miaeks}, Totorial (10 warks),

Pre-reyuisife: NIL.

Objective of the Course: Developiny wpplicd approach for solving real life problens.

Netalls of the Courses

5L - I'articulars Contul
Mo, | Hours
1 | Systemns of Differential eyuations, Phase Plave, Qualtitive Methods: 7

{1} Intracluction: Vectors,Matices, Higen values

(i} Intraductory examples: Mixing problemw invelving bwo tanks, Model of
electrical netwaork, Mass an spring elc.

{iin} Basic Concepl  acd Theory:  Oxistence  and  Uniqueness  fheornéin,
Supcrposition principle, Bosis, General Solution, Wronksian,

{iv)  Iomogeneous Svslems willh Consdanl Coelficients: Phase Plane, Critical
Pirints, Stahilily.

{v) Qualitalive Mellods for Wonlinear Svstems: Livearization of nonlinear
systems{Frec undmnped pendulwimn, damped pendulvm equation,Totka-
Volierra Population Model, Vander Pol Fquation)

{vi) Non-homogeneous linvar systems

2 | Legendre  Polynomials, Ch i . als, Bessel Funchions amd Slrur- 7
Liouyille Problems:
(i) lLegendre  Polynonials:  Kodrigoc's  Formola, Gencrating  Function,
Recurrence relations, Orthogonality.
(ii} Chebyshey Polynomials: Chebyshey Palynomials al Hiest and sceond kind
(i) Bessel's Functions: Dessel’s funetion of first and second kind
{iv)  Shur-Lieuville Problem: Orthoponality of Bessel's Funetions, Tourier

Bessel Series

a1 s ki1
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e

3 | Fourier Integral, Fouricy ‘transform and 7. Transfonn l 7 |
(i) Fousier lutegral Theorcn, Foutier Transtform, Convolilico
{ij] Fimile Founcy Sine and Cosing Translomie, Paseval's Idt:l[il.}* i
(i)  Fourier Trunsform Solution of PDE '
(iv)  Z-transtforms and its solution io sulve lincer difference equalions
4 Calenlus of Variations:
i) Funclional, Buler's equation and its sulution, Gendesics, Isoperinwtric T
Problems, Several dl.‘:]‘l-mldfrll varinhles,
i)y Vunclional involving higher order derivalives
_ (i) Hamilton's Prinviple, Lagranpe's equations.
5 | Lingar Programuming
(i) Fommilstion ol problem, Graphical Mcthod, Cleneral livear programming 7
problem, Cavonical and Standard forms of 1..P.P.
(1] Sionplea Melhod, Artificial variable teclmgues, Duality Comecpt. |
(i)  Timusporiation problems, Depeneracy in Wansportation problems. |

6 | Mathenatical Stalislics: ]
{i} Random Samplng, Bstiaiion of Paremeters, Conlidence intervals,
(ii) Testing of [Hypothesis, Decisions, am Quality Control,

(i) Acceplanee Sanpling, Goodocss af i, ;’ Tasl.
{iv) Nonparmietric ‘l'est,

Suggested Readings:

I “Advanced Engincering Mathemanics”, Erwin EreyZig.
2 “Higher [ogincering Mathematics™, 1LY . Ramana.
3 “Advanced Engineering Mathematics”, R.K Jain and S 1K, lyengar,

Conrse Code: A Course Title: Advarced Solid Meehanics,

Contact Hours: 1232 Til P Credii: 4

Examinatian Fattern: Class Test-1 (20 nmrks), Class Test-10 (20 mucks), Fod Sem (40 macks). Assiganent {10
marks), Tutorial {10 marks).

Fre-reguisite: Swenglh of Malerialk

Ohjective of the Course: Toe develop o close inleraction berween wolid and fiwid mechanics.

Déinils of rthe Course;

sl Parliculars ' Contact
M, Hours
I }Lmlysis ul Stress: f:'ril'lcl:i'r‘!.ﬂr Slress, Sless Compaoneils, E||ui|i'lﬁ i Hguations, Riruss [3

on a Cieneral Plane (Direction Cosines, Axis Transfommlion, Shess on Obligue Plane
through 3 poinl, Sucss Transformation), Prncipal Shestes, Sirvss Tovariants, Deviatoric
Streates, Octabiedial Stresses, I'lane Stress, Stress Houndary Coudition Problem

2 | Anvalysss of Strain: Deformatious (Lagrangian Descuiplion, Fulcrian Descnplion), Concept 4
of Sinua, Strain Coniponcaels (Gcomeirical Interprefiation), Compatibility Cquations, Straio
transformation, Principal Stmins, Sirsin Invariamis, Deviateric Smaing, Ociahedral Stains,
Plane Siain, Sirain Rales

1l Stress-Sirain Kelutivns: Introdusiion, One-Dimengional Stress-Strain Relations {Idealizcd 4
lime-independent ol "Time  dependent stress-siraio Jaws), Linear Elasticity (Geveralized
Hooke's Taw), Sivess-Simin Relationships for lsotropic and Anisolopic Materials (Plane
siress and Plane Sirain)

4 | Dasic 'I-'quuliunu of Elagticily lor Solids: Inrrﬁrlur.liml, Stresses in Terms of displacemcnts, d
Equilibrium Vguations in_terms of displacements, Compatibility equations in Terms of

M. Tech. m Fluids Engineering




Stresses, Special cases of Elaslivily cquations (Plane Sivess, Flane strain, Polar Co-
ordinates), 'nuciple of Superpusilion, Unigieness ol Solulion, St Venant's I’t‘i-lciplc.
Methods of analysiz for Elastic Solutivns, Elsstic solutiong by Displaccment awd stress £
Functions, Airy's Stress Fuuction (Plane stress, Plae simin, Polar Co-ondinates) . . i
5 | Plasticity: Inirceluction, Tasic Concepts, Yield Criterin (Trescn, Von-ddises, Moke 5
Coloumb, Diucker-Prager), Yield Surface, equivalen! slress and equivalent stmin, Plastic
work, Flow Hule-1"astic Patental, Elastic-Plastie and plasiic stress-sloain relations, Plastic
| Flonw of anisotcopic materials ) R
G Yiscoclslivity and Viscoplnsticity: Introduction, Visenelusiic models (Maxwell, Eelvin- &
Yoigt, Generalized Mazwell and Kebvin models), Creep aad relaxation, Viscoelastic stoess-
steain relationships, Creep laws and Stress-stess relationshaps, Viscoplasticily

r- 7 | Application to Simple Problens: Hlasticity Problems, Plasticity Problems, Viscoelasticty &
| problems, Viseous Fluid problems :

.[ a Solid-Fluid Interaction: Yibrations of clastic skwctures, Small movements of invisend R
; Muids, slashing mades, Hydroclastic vibrations

L Tolsl a2

Suppesiol Readings:

1. Addvaneed Srength af Materials” by Szely and Smith.
2. “Advanced Mechanics of Materials™ by Hores,

A, Addvaneed Swongth of Matenals™ by L. 8. Stinath.

4. “Iheary of Blasticity” by Timoshienko,

Course Cude: AM Course Tille: Mind Projest.

Contact Hours: L: 0 T:0 P:8 Credit: 4

Course Type: Core.

Examdnmation Pattern: The assessment of mini project would be doue at the end of the third semester by a
commilles consisting of deparnnental faeulty mendbers of Applied Mechanies. The students will present their
mini project belones the conunittee - e complele mini-project report based on the work done should be submitied
by the stadents to the assessing committes one week hefore the pssessment - the commitiee will award the grades

tor the individual studesls w min project.

Objeetive of the Course: Studants will have to identifiy a mini technical topic/problem and 1o study it tharoughly
bebore finally present it to the examiners.

Details of the Course:

The mind project can b a design project, experimental project; indusirial problem or compuler orientid and will
bz allatted oo each stedent separately. The topic of the mini project for any sthadent shoufd be differem Trom

hisfer thesis.

Course Code: A Course Title: Hydropower & Hydraulic Turhines.

Contact Houws: L:d  F:0 120 Credlkt: 4

Counrse Uypes Hleclive,

Examdunation Pattern: Class Test-1 (20 macks), Class Tesl-H (20 marks), End Scon (40 marks), Assigroment {240
marks).

Pre-vequisite: B, Tech, level knowledge in 1 Dyvdraulic Machincs.
M. Tech. in Fluids Enpinesring
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Ubjeetive of the Course: The pupose of e course is to teach the application of laws of [luid mechonics in

bydraulic turhines.

Dretalls of the Courses

sl ' Particolars [ Comtaat
Mo, . acr i Hours |
b | Mydropawer plante: Types, main compoocots, Plant load (setor, lead duration curve, 1

installed capacily, fn power, secondary power, and load prediciion.

2 | Pensiocks ond 1¥uler Hemmer: Types of penstocks and their dosign criteria, Leonomical | 5
dizmeler of pensinck, Valves, Beods, Manifolds, Ellcel of Waterdarner in penstock,
%u fanks, B ) ]
3 | huroduciion fo Flydvoalic Twrbines: Defmition of head, discharge, power and efficiency of 4

bypdraulic wurbines and hydso-unil. Chissilication based on head, specific speed, degree of
reaction and dipcction of flow, Peergy losscs in fwbines. Mulcr™s cocrgy equation, blude

surface equation. L
4 | bapulic Thrbines: Energy couversion in Pclton tarbine, design paremeters, design ol turbine 4
e, gozzle, spear, — _
5 | Reacriom__ {(Fropofr) Nubines:  Classificstion, flow  in rewwer, design  parameles, 8

detcemination of meridionsl Mlow, one-dimensional mcthod of desipning Tumer blades,
relationship hetween the shupe of blades and two-dinwmsional flow within cunners. Dlade
desigming in potential and rotational meridional How, Dralt mbe- design and application.
Dicriaz twibine, _

6 | Reaction (Axial Flosw) Tirbines: Major definitions and velations concerning the flow wilhm 7
& muner, desigm parameters, fow npstream and downsiveain of the runner, determination of
velncily iraugles at inlet and oullel of the rnner. Airdvil method ol blade designing

hmﬁ.ﬂw:ﬂﬂmﬁmh&smﬂrﬁm%mﬂiﬂﬁmmqu
lades.

7 | Cavitwtion in Hydrawlic Twhbine: Condition, lypes, consequences, romedy. Tuibing 4
cavilation coeffictent, NVSH. Sunilarity laws in cavilating flows, Method of covitation
investigalion in hydraulic trbincs wt laboriories and hydropower planis,

8 | Turhine Performuncy Cliaracterisies; Main characleristics and operating charecicristics, El
iso-efficicney eharactenstics, Determination of nmjur prototype turhine parameters on (he

basis of model characteristic eurves. Derivation of the complete charactenistics of profolype
wiebine. Distorted model, scule effect and elMicicncy.

Supgpested Readings:

1. “Waicr Power Linguecring”, H.K. Dacrows, McGraw-Hill Nook Co., New Yark,

"llydropower Strochures”, R.S. Varshney, Nenhand & Ivothers, Roorkee (UP,), 1992,
“Incompressible Flow Machines”, D11 Nomie, Edward-Amuld, London, 1987,

“Uydrsulic Turhines" (Volome | and 1), ¥, V. Barlit, MACT- Rlupal, 19569,

“Hydrouhic Machines”, Jagdish Lal, Metropolitan Buok Co., Dielhi,

“Fluid Mechanics und Thennodynamics of Turbamachinory”, 4™ Fdition,, S.L.Dixon, Bulterworth and
Heinemann, 1998,

"Hydroulic Turbine”, M. Nechleba, MeGraw-Hill Inc., New York, 1957,

e

=~

Caurse Code:  AM Crourse Title: Fhaid Power Control.

Coniduct Hours: L:d  T:0 MO Credit; 4

Course Type: Elective.

Examlnation Pattern: Class Test-l (20 marks}, Class Test-1 (20 mnrks), Fnd Scm (40 marks), Assigument (20
marks),

Pre-requisite: Advanced Fluld Mochanics

M.Tech. in Fluids Engincering
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Objective of the Cowrse: The purpose of this course is fo give a first-hand idca of Meid power application in

inclistrial lydraulics snd prdomatics. The borsiory classes invalve hydraulic andior preumatic circoil analysis

with help of ainer ki,
Dretalls of the Courses
SI. _ Particulars ' Contuel
Mo, ; Y- ) : Hours |
1| introduction tw il Power: history, applications, system components aod symbolic k]
| reproscidalion 3
2 Properties ﬂf H;v.fn-rg{lg s wﬂghl d{:n![ﬂd. 1pu':.hc grawily, pressure, Pascal's law, 3
bulk madulus, viscoaly. Conlamination and Filtration, 1leal Generation and Coatrol. —_—
3 | Emergy and Power in Hydranlic Sustems: Vinergy and power, spplication of Pascals law, 3
conservalion of ¢nergy, conservation of mass, Demoulli®s cquaion, Tomicelli's theorem,

Siphan, power ond flow rates Fricional Losses in Hydraulic Pipelines.

Bagics of Hydrawlic Flow it Pipes; Taminar and turbulcal flows, Reynolds namber, Darcy's i
yuation, frictional losscs, losses in valves and fittings, Hydraulc circuit analysis, Dow and

_ | pressure mmummuls. A i
5 | Hydoelic Pusips & Mators; pumping theory, gear, vane, and pislon pumps, pump i

"‘I

perlonmance and selection, I-Iﬂmnlu. Maolors,
[i] Ff“w;_dlm bydoulic eylinders anl cushioning devices, liwcar and volary a
acluaturs, gear, vane, and pison molors, bydrostilic travemission, eectro-hydraulic
sy, |nw~51:m_tf.| E‘hmlm llmtc_rl'ﬁ.
| 7 Comtrol componenis; divectional control valves (DCV's), pressure conteol valves (TCV's), G
f flow contral wvalves (FCV's), sorvo valves, hydraulic fuwcs, pressurc and temperatare
swilches, shock absorbery .‘\Illllﬂr?]l}'&ﬂll‘.mﬁ,
8 | Hwdrawlic Cirgwil Analysis: control of various curcnils, msmuvt. pump-onloading, 6 |
§ douhle-puinp, pressure intensifier, counicrbalance, c;-lm-!rt seguencing, suiomatic cylindey |
ltht-u-carm systems, locked cylinders, fil-safc circuils, speeid n:mtml of maotors, air-
wver-uil circuins, aceunmlator cireuits, scrvo sysiems. Maoiutenance of bydraulic systoms,
9 | Distribution systeme: Hydmulie conductors and fittinps, conductor sizing, pressure nuling, 3
| pipe nateriala, it
I Puewisetics. properties of i, pl::ll'l:cl r,mi lws, air preparation  and mmpununls,, 5
compressars, Muld conditionsis. Pacumatic cireuil design, pnewinatic vacoum systems.
11 | Basic_Flectrical Comivoly_for 1iwid Power Cirewite: Fheid Logic conlrol sysiems, 4
| Advanced cleetrical controls for Nuid POVWET SYRIEINE, v
| |42 |
Sugpested Readings:

. “Fluid Power with Applications™, A. Espazitn, Preatice 1lall of lndia, New Delli, 2003,
2. “Hydraulics nud Prewmatics™, Amdrew Pam, Jaico Publishing, Mumbai, 2002
3. “Fluid power Contsols”, 1.J. Pippeoger, MeGormw- 1 Inc,

Cowrse Code: ME Course Title: Advanced Gas Dynamies,

Contaget Hours: Led T 00 Cradit: 4

Course Type: Tlechve

Examinafion Pattern: Class Test-1 (20 marks), Class Tesl-1T (20 maaks), Bnd Sem (40 marks). Assignment (20
nmarks).

Fre-requisiie: Advanced Flaid Mechanics

Orbjective of the Conrse: The aim is w develop a eancept of compressible ow and ils application.

Details of the Caurse:

8. | . Particulars - Contacl

Mo, - : Homy
1 Nowswl Shooks, Governing equations, Rankinc -~ Hupgwenol, Prandil and other relations, [

weak shocks, thickness of shocks, oonmal shocks in ducts, performance of convergent-
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divergent nozzle with shucks, moving shock waves, shock problems in one dimensivnal
supersonic i luser, m_:E:rsﬂ:!Lit pitest fibe.

2 | Flow in Cangianl Arvea Duet with Friction: Goveming equalions, working fornilas and
lubles, chaking due w friction, performance of long ducty, Lsothcrmial Moy in long ducts.

3 Fleaw fn Cowsrant Area Duet with fetine wned Coaling: Governing equations, working 4
formula anel lables, choice of end states, choking effects, shock waves with changes in
stapnatian lemperniure.

dq Generalized Ce-Dimensional _Flow; Working coyuations, i:c.llﬁ'nll method of solution, [
example of combined lbivlion wed arca change, Dxample of combined friction and heal
transfer,

o vy

5 | Obligue shock: poveming physical cquations and peneral relations, shock polar diagrem ]
aeh puxibary diagrams, strong aed weak shocks, detschied shock, imeraction aml reflection
of shocks. i ’ N |
L] Metlrd of chovacterisfics: general principle of integration using mcthod of cherscleristios, i
applicntion o ons dimensional Bsenlropic pengressive waves, application to steady two
dimcosiomal irrotationi] iscuirapic supersonic flows, Prandtl-Meyer expansion.

7 Ioundary layer flow with Trandtl number ity aud srbilvary Prandil number, Integeal 10
equations of Laminar boundary Layer, Dillerenial and 'mlegml equatjmis of Uﬂulld&r}'
leyer, Now past o flat plate with furbulent Prandld anoober of Unity. Elementary ides of
ltnundary layer in tubes and o the prosence of shock waves. Study of various flow
visualvation wochnigues. Sudy of dilfevent types of wind munels, their design criteria,

42

o 1 1

Suggesiel Readings:

. “"Gas Dysamics™, B Rathalaishoao, Prentice-Hall of lodia, Mew Delhi, 2002,

2. “Compressible Fliid Flow™, MCA. Saad, Prestice-Hall, New Jursey, 1985,

i Fumdamentals of Conspressible Flow™, S.M. Yaliya, Wilsy Vastern,

4. "The Dymamics and Thennodynanies of Compressible Fluid Flow" (2 volumes), A 1L Shapive, The
Ronald Press, Mew Youk, 1951,

S0 "Wind Taunel Desizn®', Fope.,

Course Code:  AM Conrse Title: Donndary Laver Theony,

Contact aurs: L 4 T: 0 PO Credit: 4

Examination Pattern: Class Test-I (20 marks), Class Test-11 {20 marks), End Sem (40 nearks), Assipnment (20
arks).

Pre-requisite: A {Advanced Fluid Mechanics),

Ohjective of the Course: To get an insight to the boundary Inyer problems and its solution techniques,

Details of the Course;

AR Particnlars ! Coutact
Mo, { Mlours

1 Introduction: Review ol boundary bayees: laminar and lurbelont boundacy  Jayces; | [
iramsition; separation,  Review ol compressible Nows: speed of soumdl; Mach o,

| Applicaiion lo subsonic, irausonic aud supersouic ow acoued n two-dime nsional aerofoil.

2 Hpuartongs af ddation: Continnity, momentum and ¢nergy cquations for three-dimensional | ¥
Nowves.  The approximations leading o Devnoulli's equation.  The fnviscid, ivatations i
appraximation leading to the compressible Ternoulli equation and velocity potential, The
incoinpressible bourdary layer approximation leading to the boundary layer  and |
momenium integral equations, EI

K| Tucompressible Lamingr Fowrdory Lovers: Exact salutions ol the Mavier-Stokcs coquation | 10
vahibiting bowsnlary layer al low viseosity, The bowodary-layer equations i e spirl of |
Prandtl. Sealing, now-dimensionalisation and Reynolds nonber, Linutations of patentinl

Mowe past 2 eylinder. Prand's boumlary-layer equations in wo dinensions deduced by
mder-nf-magnitude arguments. Blasing solulion: displacement thickness, skin friction,

drag,

e e e e

2g; Coucept of stobility; basis of [ &

b, Fech, in Fluids Engincering



| boundary kayer stability ssulysis; physies of wansition lo webulence. Reynalds shesscs,
i meza velocity und shear sincss in o farbulcnd bovmdary layer; the log law and power law

profiles. Tuchulent boundary layers in xero and non-ecro pressurc gradients. Scparalion in
adverse pressiue gradicnls. Concept of and occurrence in stcady flows, and ar roar
stagnahicn point of impulsively started cylinder. Formi of skin Iriction near scparalion
point: Goldsiein singularity. Introduction to iteractive boundary layers. Goldstein near
wake. Trailing -edge iriple deck. -
5 | Intvoduction to Perfirbetiun Theery: Regnlar and singolne pertorbations, Examples from 1]
algehraie equations and onlinary diffcrential equations, ‘Ihe chissical boundavy-layer
equations of Prandtl as the leading tem in a mawhed asymptotic expansion, Exacl
solutions of the clussical boundary-layer equabiong like Flow past a wedge: Falkner Skun.
Far wake of @ Mat plate. Two-dimensivnal jet. Lock's mixing layer. Prandil transformation, i
Prandil-Glaveet law for subsonic flow; Ackerct's law ond applications. Axisyoumetric
tiows: Mangler's transformation. Split disc Fhwan loyer problems: Stewarbson layers.
Glawcil wall jet.

- - e - I
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Suggested Readlngs:

1. A lovoduction to Fluid Mechanies™, Batehelar, G, K., Oxford Universily Press.

“The Laminar Bowndary-Layer Equations”™, Curle, M., Chelord Universily Press.

“sadem Fluid Dynantics, Yol L. Jucompressible Flow *, Curle, M. & Davies, H. 1., Van MNostrand.

“Permirhation Melhods", Hinch, E. 1., Oxford University Press.

"Reundary Layer Theary", Schilichting, H.,. MoGraw THl.

“Permurbation Methods i Fluid Mechanics™, Van Dyke, M., Parabolic Press.

“L zminer Boundary 1.ayer”, Rosenhead, L. {Edited), Oxfurd University Press.

“Introduciion to Perturbation Technigues™, Nayleh, A.

“Introduclion ko Interactive Boundary Layer Theory™, Sobey, L. 5., Oxford Umversily Press,
. “Modern Cormgressible Flow with Historical Perspective”, John D. Anderson, McGow Hill,
. “"Fundamentals of Acrodyummics” {2 ed), 3. D, Anclersuon, MeGraw Hill,

P

.

-

Course Code:  AM Counrse "Tile: Multi-phase Flow,

Conlacl Hours: Led - T:0 ™0 Credit: 4

Cuourse Type: Eleclive,

Examination Pattern: Claes Test-1 (20 marks), Class Vest-11 (20 macks]), End Sem (40 murks), Assignment (20
marks).

Pre-requisite: Advanced Flind Mechanies, Theory £ Design of Inpeller Pumps,

Objeclive of the Conrse: ‘| he course impats an idea of lwu-phase Now (solid-liquid, liquid-gas cec.) and dheir
praclical applications,

Dretnils of the Conrse:

| Sl - Tarticulars ' Contnel |
|_Ne. ; i Hours |
1 | Inivgduction 2o Afy Flewe: 1astory of nmltiphage (uw investipation, Mulliphase 5

Flow in Fugincering, Parameters, charsclerizing multiphase Now. |
2 | Classifioation of Multiphase Fow: Flow Pattcrns (Solid-Liquad, Solid-Gas, Gas- Tigwid), 5
Dispersod [ow, latermiicnt ﬂ-m_!:, Separalcd Maia,

3 | Busic Equatign: Muass, womentum and energy conscrvatious, Constitutive law. - 5
4 | Cavimvion Phenpmens; Homogeneous flow, Bubbly Now, Separatcd low, Tntemmilicnl (i

flow, Inccption and Cavilation Nuclei, Bubble Dymamics, Developing Provess ol
Cavitalion, Cavitation Chamcteristics. L _
& | Mumerical _Mothods o Complex  Multiphage  Flow: Matheoatical Modeling- i
Homnogeneous low model, Drifi-Oux model, Two-Jluid mndel, Void fosction and pressure
drop estimntion, Vlemopencons Mow model, Scparated Flow model  Matlemotical
Modeliog and Numericol Analysis of Gas-Liguid Two-Ihase Flow. Numeical Simulation

M.Tech. in Fluids Engineering
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| of Cavitating Flow,

& | Wave propagation, Flow mstability, Flivw pallesa tansition, Ledinsgyp type flow mstability.
7 | sherry: Pwmps: Design & wece

8 | Recent advancement in multiphase flow.

R

Suggested Headings:

. “Cavitation asd Multiphase Flow Phenomena”, F.G, Hummdil, McGraw-Hill Inc,, WY, 1980,
2. “Two Phose Flows aod Waves™, D, Joseph Dandel, Springer-Vorlag, WY, 1990,
3. “Two phuse Flows and Heai vonsfer”, 8. Kokae & T.N. Veziroglu, 1emisphese ublishing, London,

Course Codes  ME Cowrse Title: Gas Turbines & Jel Propailsion
Contact Howrs: I:4  Ti0 ¥:0 Credit: 4

Course Type: Elective

Examination Patiern: Class Vest-1 {20 marks), Class Test=IT (20 mucks), Hod Sem (40 marks), Assignment (20),
Pre-requisiie: AM {Advanced Gas Dymomics)

Objective of the Covrse: ‘1he course otfiers an idea of gas wbine, s construction, working, performance and
uses along with jet propulsion echiigues,

Details of the Covrse:
TR i Particulars ' ' Contnct
Mo TMonrs

1 @Mﬁ Review of Thermodynamic pouciples; Gas turibine cyeles, minin 3
compuoncnts of Gas miabine power plants, perfonmance clharaclensiics, typical Gas Turhine
Plantx,
| 2 | Metbods of i ul’inl{umﬂlﬂ efliciency and power I'Illmu‘t ol gas wrbine plants.
3 | Design considrutions nf f‘eumﬁlga] aml axial Mlow compressors,
4 | Types of Gas nubine planis and their theory of vperation, design considerstion ol gas
| vubine plans.

5 | Detailed study of main systems of gns lurhine planis,

&

7

A

9

Eﬂiﬂ.!mn of materials of Gax lirhine components.

Trouble :Imnlg, waititenance and actual perfoniance evahiation of gas wrbine plaots,
Rocent development of gas tubine plaots,
Jet Propulsion_ Outhine: Basic theory of Jet & rucket propulsion devices and istorical
developinent, Types of vanious jel propulsion plants hike air screw, mrboprop, urbuy,
Kam jet, pulse jet, recket propulsion, etc. and theu companative study. "
10 | Performmnce stuly of various jot propulsion devices from ideal und practical considesation, 5

i1 | Smdy and design conssdemtions of main componets of jet propulsion plants. Thrust 5
augineniation devices and il thermodynaimic sonlysiz,

b el it L8 | =

1 “Combustivn perlormanes, products of combustion and thei properlics. N 3
13 | rmlblr.shul:ﬂmg ond mminienance of jet Emgghjm planis, o 2
14 | Ruckel engioes, of ¢ hemical EEIhui liquid and golid nuﬂwllnnis, I

| 15 | Keceni advances in jel propulsion and Rocket propulsion deviges, 1

) - _ 42

Sugpested Readings:

1. “Gas Twrbine Fondamentals™, Coben, Rogers and Saravanamuito, Pearson Fdocation.
2. “Jet Propulsion”, Jack D. Mattingly, McGraw Hill [ne.

3, “Gas Turbines®, V. Guncghi, Tata-Metivaw-Hill, Now Delhi.

4, "Gaz Turhines™, R, Yadav,

M.Tech. in Fluids Hngincering



——

—

18

Course Code:  ME Course Title: "Ihermo-Flaid Dynamics.

Contact Hours: L4 150 0 Credit: 4

Cowrse T'ype: Elective,

Exaumination Pattern: Class Testd (20 marks), Class Test-11 (20 macks), s Sem (40 marks), Assigmment (20
marks].

Proe-requislie: B Tech. level understanding of Thermedynamics Fluid Mechanics,

Objective of the Course: This course supplements the close interaction between thenmal and fluid mechanics in
varinua practical problems,

Detnils of the Course;

Sl Pur-ticulars o | Contact
Na. - i Alours |
| Thernodyagmic Sate Eguolipss: Perfect ond real pases, state equation of perleet gas, 4

Amagat's isollwroals, Detailed shidy of Van der Waol, Diclerio, Berthelol, Radlich and
Fowonyg and other state equations for veal pases, compressibitily faclor and compressibility
clinrt, penecalized chari.

2 | Review of Thermadynqmic Lows aud Entropy: Reversibility and ireversibility, statements 6
of second law and their discussivn Eywivalenge of Kelvin-Planck and Clausivs statements, |
Carnot engine and Camol relrigeration, Thermadynanie temperature seale and ahsolute
zero iemperature, Clavsivs theerem aml Clansivs inequality, concept and characteristics of
entropy Principle ol invrease of entropy énd entropy of universe.

3 | Availabifity awed frreversibility: Availuble cuergy losi weork and degradation of energy, 5
Mnccimmnm -m:rrk\1 Availability  in o clused syslem and in o steady Hlow systemn, Gibbs
function, | lelmholiz function, reversibility and s neasurement,

4 | General Thennadymanie Relations: General relations Trom energy equalions, specific heat k|

relations, relations Loy intermal coergy, enthalpy and entropy, Joule-Thornson coefficient,
Applications of general thermodynamic relations (o ideal gas, Van der Waal and other slate
equations.
6 | Review of Haxde Fouattans and Steade State Conduction: General three-dimensional heat i
couduction equation, Steady onc-timensionul heat conduction thwough sivople and
compasite plames, cylindrical and spherical walls withont heat peneration, Kffeet of
variahle thermat conductivity, Crilical thivkness ol inzulation. Sicady one-dimensional heat
canduction throungh plane wall, hollow cylinder, salid cylinder and solid sphere wilh
wniform heal grencmbion, Tleal ransler rom fnned suefaces, peneral equation, efficiency
and effcetivenass of fins, conduction in cooling of lerbine balding, aptinmm dimensians,
comparison of fin materials. Two-dimensional steady slale heat conduction, Mumerical and
graphical methods, Aualogical solutivn,
7 | Unviewdy Sinte Hewt Condiciion: Heating, and Cooling wilh nLghg‘-hI-. internal resistanee, f
Temperalure-lime response ol :!l;-nmcnuplc Heating and cooling with veglipible surlace
wesistaes, Transient heat conduction in semi-infinite solids, Laplace®s cquation, Suparalion
of Warinhles, Tamped capacitance methods, Healing smid Cooling of mGuite plate with
fmtq infernal and surface resistonce, Namenical am’]_gmphy:al ﬂml}-‘sm
8 | Corveerion: Laminar and furbulent Mow, hydiotynamic and thermal boundary layer, f
Drimensional analysis and dimensionless munbers for free and forced conveclion. Empirical
wlations amd porctical solution of free and forced conveclion in pipes, over platcs and
across cylinders and spberes, combined free and forced convection, combined free
| eomveetion smd radiation heal transfer,

42

Supggested Readings:
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1. Inirodusiion o Themmmdynamics, Classical and Stanistical, Third Edition, Somntag, RE., and Vau Wylen,
G, John Wiley and Sons, 1991,

2. Advaneel Hupgineering Thenmodynamics, Bejan, A, Jobn Wiley and Sons, 1988,

3. Advanced Thermodynamics Lot Engineers, Keonath Wark Jr., MeGraw-Hill Tow,, 1995,

4, Fondamentals of TTeat & Mass Transfer, Incrapera F.P. and DeWiill, D.P,, John Wiley & Sons, 1996,

5. Analysis of Teat and Mass Uransfer, Ozisik. M, McGraw Hill Co., 1980,

. Heat Trapslor = Rasic Approach, Eckert, E.RLG., and Dirake B, MeGraw-Hill Co., 1985,

7. Convection Tleat Transfer, Bejan. A, Juln Wiley and Sons, 1984,
Course Code: AM Course Title: Non-Newtonian ¥luid Flow and Applicatio
Comtaet Hoors: Lt 4 120 ™m0 Credir: 4

Course Type: Elechive.

Examination Pattern: Class Test-F {20 marks), Class Test-[1 (20 marks), End Sem (40 marks). Teacher's
Assessmeni {20 nwrks].

l‘rn-rvn»qulxilc: AN 333 { Addvanced Fluid Medlauin:s]

Objective of the Course: The course offers an idea of non-Nowlonisn fluid Mow, its mechanics and its
widespread application in varivws [iclds includivg Bie-Buid dynamics.

Predails of the Courses:

5l Tarticulars Crantact i
Mu. . . , Hours |}
1 | A Rheologry: Definition of Rhieclogy, Analysis of voclors and fensors- siress lensor, i i

, principal stresses, neo-Hookean solid, rate of deformation tensor, Mewtonian Liguid, Mass i
and momentwn conservation, Constitutive equations, continumn mechanics, Ruview of i
Mewtonian fuid mechanics, Constititive equations For von-Mewlonian Moids- power-law, !
Bingham and wiscoelastic fluids ete., Fxamples of pipe Nows, free-surface Hows of nou- I

ewtenia Muids.

2 Fiscoelastic Tieory: Lincar viseoclasiicily- gencial LV model, stress relaxation, creep, f
siusoidal oscillations, ecurve Diting  relaxation modnlus, Noolimear Viscoelasticity-
tichoral numbcr, nonlinear phenontena, simple noulinsar consfitutive equatians, mare
_| accurate consfitulive cquations.
3| Bheomedery gnid Measeving Techmiguees: Diag Flow mectlued- I,.:Iltn|, ball, concentic 4
cyluders, cone and plate, pamallel plaie, drag Mow mdexers. Podriven flow neetlood-
capillary rtheametry, slit rheometry, comparizon of methods.

g Eviengional Rheologe: intrpduction, Trouten ratio, techniques, experimental difficulties, 4
stupnation flows, colrance Naws,

g Suspension Ttheolopp: Rinstein cyustion, parlhlq_-parlml.t. inlerachons, 2

6 Rheuloy of Pedymeric Liguids: wlinsic viscosity, concentration regimes, House and 4

Zimm models, scaling concepls, enlmgleanenl concept, Self-assewbling Muids like
swrfactants, liquid erysials. Micro-Ouidics, Micro-thealogy, colloidal System.

7 M ﬂl!a"'l’"l"lif{-r Ivpngnpics: Tiio-foid dyna.mlcs Rload system mctwork and physiolopy, bl G
rhienlogy, Veszel stucture and mechanical properlics Lymphatic system; Body Ouids and
Iheeir mandions; Flow of Newtonian and non-Mewtonian fluids in rigid tubes, flexible ubes
and collapsihle bes,

8 | Hearl and punaping pru-.us Blowd Mow in boedy, Flow dyoamical study of circulatory 16
systeny, heart and blood vessels, anatomy and physiological considerations: Components
and linctions of arleral and verous systenss Blood fow theough aneries and veins,
Kinelic cnerpey, Mow, pressure-Now relafions in vascular beds; Cardiac eycle; Cardiac valve
dystunetious, Dlood pressure, regulation and controlling fectors; Coronary circulation,
beark Gailure.

Enginecring applications — dialysis, heart-lung machines., Lung and airways system
network and |Jiz:,,!:;5n|ng],r

s
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Suppesicd Headings:

L “Understamling Rhealogy”, Faith Momison, Oxford.

2. “Kheology: Principles, Measuromeonts, aod Applications™, Chostopher W, Macosko, YOI Pablishers,
Mew Yrk {1904,

“The Structere nd Rheolopy of Complex Fluads®, . Lason, Bulterworibs, Bogion (19£5)

“linginccying Bheology™, 1.0, Tanner,

“Transpo] Phenomena®, Bird, Stewart and Lightfoot,

“Mon-Mewtonian Floids", Wilkinson,

“The Colloidal Pomain®™, Bvans and Wennerstrom,

“Piynamics of Polymerie Liguids" (Yaol.. Fluid Mechanics and Vol T Kinetic Theory), Bird, R, R.C.
Anmstrong and O, Hassager., Wiley (1987).

el Bl o o

Cowrse Code: ME Course Thle: Fans, Blowers and Conipressurs,

Contact Hawrs: [ed 10 P Credit: 4

Course Type: Elective.

Fuamination Patterin: Class Test-1 (20 marks), Class Test-IT {20 marks), End Sem (40 marks). Teacher's
Acssesyrent (20 marks],

Pre-vequisite: AM {Advaneed Fld Mechanies)

Objective of the Conrse: The objective of the course it to provide the fundanental decign concept anmd working
ol compresaible Mow niachines Tike s, Blovers and compressors.

elnils of the Canirses

[ sl Tarticulars Contacl
| N, | Hours
{1 | Introduction to compressible burbomachines, ransfer of eoergy lo luds, Diflerence 5

E hetween Gang, blowers and compressors, G types, blovwer iypes, fae perlormance

evaluation and e fMicient operation systeny; sysiem characicrslics and G charcteristics,
tan cwves, Fan laws, Fan design and selection erteria: Gan perlformance and cfficiency,
safely mangin. o
2 | Commifgal Blwers: Theoretical charasteristic cuves, Inlers characieristics und Eulers 5
velocity iriangles, losses and hydraalic efficency, fow throuagh impeller casing | infet
nozele, volute, diffusers. Leakage, dise friction, mechanical losses, Multivane inpellers of
impulse type, crossflow fans.

3 | Azial fow fmns: Rowor design, girfoil theory, vortex theory, cascade clfects, degree of 5
reaction, blade twist, stage desien, surge awd s1all, stator anl casing, mixid flow inpellers. .
4 Testivgr & Crandrod ri_ﬂ"ﬁus Fan installubion, fan tﬂ.tmgﬁ noise controd, materials aed 3

components, blower regalation, spoed control, thrattling contral at discharge and inlet,
scrics and parallel operation, tan perfonmance assessment,

5 | Special design and applications of blowers, induced and forccd draft fans for air- 2
| .- ‘Eﬂlldlllﬂ].'l.l.l.\& plﬂuts cooling towers, '.'m'mialmn aysiemy, boosler systems, g
i Air congpressar: Application of cmmh'cﬂ.ml air, ¢lassification of compressor, reciprocabing b

compressors, constraction , work input, necessity of cooling , fsohermal eflisiency, heat
rajociod, cltcet of cloarmnce volwme, volumetric efficiency, necessity ol nwliistaging,
copsiruction, oplimum infermcdiale presaure for mimimum work required, after cooler, fiee !
wir dhelivered, nir llow measurement, capacity contral N
T | Cenifigal fove eompressar: Werk done and pressuce rise, velocity diagrom, diffuser ]
vane design cousiderations, theory of operation, lnsses, adiobatic eficiengy, effeot ol
compressibilily, diffuser, prowhivk, pressure coefficient, ship factor, perfonmance
characleristics. e

b | Axial Gow compressor: Velovily irinnglos, degree of reaction, polytrapic efficiency. Three [
dimensional flow- cascade performances, losses, stage designing. Air angle distributions
for free vortex and constant reaction designs, compressor blade desipn, mualb-staging,
surging, chocking sl stalling phenomenow, peetormance characteristics.

8§ | Boudial gg!g compreseor: Main designe paramelers, olor desipn, vancless and vaned o
M. Tech. in Fluids Tngingering




ditfascrs, mixed NMow compressons, two stage radial flow conpressor, intor-cooling :I:f-ili.'m.‘
periormmauce characionistics of radial flow compressors.

| characterization, nafural covrdinates, vorticity and cirenlmtivn, divergence and defonation,

42

Suggestcd Readings:

1. “Fluid Mechanics and Thermodynamics of ‘Turhomachinery”, 4™ Vidition,, S.L.Dixun, Buterwarih and
Heincmann, 19UE,

2. "Turbinus, Compressors and Fans™, 5. M. Yahya, Tuta MeGraw-Hill, 1983,

1 “Cenrifugal Pomps amil Blowers™, Aastin H, Chruch, | Joln Wiley & Snna, 1980,

4.  “Axial Flow Compresss”, LH, Hurlock, Butterworth Scientific, London,

5. “Twhboblowers”, A.J. Stepasoll , John Wiley & sons, 1970,

6. “Fans", Hmnoeck, Mergamon Press, 1973,
Course Code; CF Cowrse Title: Environmental Fhid Dynamics,
Contact Hours: 124 T10 F: 0 Credil; 4

Examinulion Patterme Class TestoI (20 maorks), Class TeslT (20 macks), End Sem (40 marcks), Teacher's
Assessment (20 marka),

I're-requisile: AM [Advanced Fluid Mechanics)

Objective of the Course: The purpose of ihe course i 10 understand the fuid dynamical phenomena of
aumnsphere und vcean and to apply the brws of Muid dynamics 1o these amcas,

Dedaits of the Course:
KR Particulars Contael |
Ma. ; _ ) Ilours

1 | A_dimaspheric Flow Dynmicy Ouiline: 4

dumodyctior: Fluid properties and fluid forces, equilion ol state. Hydroskalic halance,
geopotential  height, hypsometdic cquation, pressure as a vertleal conrdinate. Flow

- non-tlivergent flow,
2 Dpnegies in an ineviial reference .E'rsmg Conservalion of mass, momeninm snd CHERY, 4
reforemee fmuses; momentum, thermoadynamic, and continuily eqnatinns

Dywaumics i o rodafing reference frame: Spherical coondinates, Centrifiugal ind Cocivlis
forces, elfective pravity, equations of motion. -

3 | Balanced _flows; Seale 1 amalysis; ;m!.tmph: approximation; ipeitial, gradiend, and 4
cychatraphic Now; heomal wind; planctary bowsdary layer; barohopic and haraclinic

afmospheres. . » _

d Cayi-geoxtrophic theary, quasi-geostrophic approximation; mnicu:r, "Il.-il-;lll endency, 4
anl omega equatons; lunin&ﬂf wnur:nl motions; potential vorticily equation, )

§ | dnmvoduction_te_aimospheric waves: Linesr theory and perturbalion methods, wave [

propertics, Rosshy wivey,

Upper wopospheric waives, Strocmre and  evelulion o mid-latitads  eyelones  and
anticyclones. Introduction o oumerical weather prediction. Plotting and analysis of
atmosphene soundings: vetical stability analysis. Overview and application of diagnastic '
nals for symoptic meleorology.

6 | B Ocemi Flmy Dywemicy Qutlisne: Deformation and rotation of a Duid parlicle, vorticily 4
veetor, Siokes theorem, equation of <alt diffbsion. Nowtoo's baw of mwlion, integol
formulation, cxicrmal fonces, internal stresses, dilfercntial fornulation,

Angular momenium equatioa, theomodynamics of sca waler, enlropy equation, adiabaiic
motiomn, Tenl eguation.

7 | Basic_dpprocimtiony; — Doussinesq  approximations, basic equntions i spherical h
coordivates, Turbulencem the veenn, nature of tobulence, Reyoolds miles of averaging,
avernging of the basic cquations, parameterization of furbulest wiging, coefMicients of
turbulent wiximg, Thin-layer and quasi-static approsiodivig, local Cartesian coordinates,
vorlicily equation in he quazi-static approximalion, Geosirophic relations, thermal wind

M.Tech. in Fluids Engineering



relations. Ekman houndary lavers, straightforward analysis for e homogeneoas veean,
asymplotic approach, Ekman pumping, buoyancy frequency.

(Juasi-geostTophic upproximations- humogeneons ocean, poteutiol vorticily vqualion, beta
plave approximation. Quasi-geastrophic approximations- continnously stratilicd ocean,
polcntial vorticily equation, Rossby radivs of defonmiion,

o Layer fivopyenal) medely of ogeau_clremledin: Continnily  eguation, crazs-interFce 5
velocities,  meomentum  equations,  polential  vorticily cquation, quasi-geostrophic
approximations. Some widely-used Inyer mcdlelz. Vertioal modes- the two-layer model and
the continuously stralified ocean.

o | Swerdvip  Ruelntion: Hosshy-wave mechanism of western bowndary-layer funnation, 5
Sverdrup relation- the continuously sicatificd pecan, the 2.5-layer model. Valility of the
Sverdiup relation. - o A | A
42
] i Fi

Suggested Readings!

1. “Meicoralngy: The Almosplere and the Seicice of We ather” {4 ), LM. Morgam, 1994,
2, “Atwosphere; An Intreduckion o Meteorology” (5th), F.E. Lutgensand EJ. Tarduck, Prentice-Hall,
Mew Jemey, 1979,
3. “Aimoephere-Ocean Dyvnamics”, AB. Gill, Acadenic Press, 1982,
4. “Inmoduction ta Geophysical Fluid Dynamics”, Cushman-Roisin, B, Prentice-ITall, 1994,
5, “Ocean Circulation Theoay”, I Pedlosky, Springer-Verlag, 19946,
G, “Fliid Mechanics”, P.K. Kundu & 1M, Cohen, Elsevier Academic Uress, Amslerdam, 2004.
Course Codle; EC Conrwme Title: Instumeniation £ Control.
Contael Howrs: L:d T:0 P 0 Credit: 4

Course Type: Blechve,

Examination Pattersy Class Test-I (13 marks), Class Testi-Ll (15 marks), Tnd Sem, Bxwn. (A0 marks),
Assigument {10 marks), Practical (20 marks).

Prerequisite: AM  (Bxperimental Methods & Analysis)

Ohjeelive of (he f,'.nurw: The zint of this course is to provide the fundamental coneepts used in instrumeniation

and control cngineering.

Detnils of the Course:;

5l. Purtivulars E.’uutm:l.

| Nu. . . _ ~ Hours

| ; oage Electropic (ustroresis: CRO,  digitnl vollmeters &  meulinmelers; ]

) ulmmnu; cmum:rs sipmal peneraiors, amplifiers, [requency response analyisrs, o i

2 | Sigwnd Condiiening: Amplifiers, instoumentation amplificrs, flers, A/D and PA 3
convertens,

3| Recording Technigies: Mechanical, electrical, clectronic, pueumatic, and h:.'ﬂrauhc 2

4. | Awtomadic Cornvel Systeprs; Open lonp systems, closcd loop systeins, sensors, aclustors, P, i

i P, P13 & PID controllers. - ; - y

Vs | Basic_Digined Devices and Clircuils Logic gales, decolers, monlliplexers, demultipluxcrs, 3

I . flip-flops, rcgl.smls eominbers, senuconducton IMEIEEY clemenls, ALU .

i 6 Migroprocessar: Architecture anl programming ol a lypical 816 bit nuu_rupmn:.:.zsnl i
micracompater organization, [0 techniques, intermipts, serial and paraliel VO,

7 | Ifefucing with Microprocessor ; Memory interfacing, 1/0 interfacing, prngramrmh]c 8
peripheral interface, analoy interlacing, digital ml:r:rl'ar.mg. programmable  timer/oounler,
microproceasar hased system desien, microprocessors in process control. ]

g | Microcontroffers: Fundamentals of microconirollers, desipn cxamples, 4
* Experiments on microprocessor programming and inferfacing are required to be

1 conducted, 3 B ) i
|
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Suggested Readlngs:

1. David A. Dell, "Elecwonic Tnstromentation and Measurements™, 2™ edition, Prentice 11all of Tndia.

2. W.D. Cooper and A.D. Hellrick, “Tlectronie Instruneitation and Measurement Techniques®, Preatice

Hall oof India , New Delhi,

Ramakant A, Cayak wid, “Opamps ond Linear ntegrated Clrenits”, Prentice Hall af Tndia,

1. J. Nagrath and M. Gopal, “Contral System Hnglneering”, 2** dition, Wiley Eastern, New Delhi, 1982,

M. Morris Mano, “PHigital Desigu™, Thind Bdition, Prentice Hall 2002,

Ramesh 8. Gaonkar, “The Microprocessor: Architectore, Tnlerlacing, Programming and Design,” 1"envam

Intornatiomal.

7. Kemneth ). Ayala, *The 8051 Micro-comroller: Archilecture, Programming and Applications,” Penram
Intcruativnal Publicalion

8. Douglas V. |lall, “Micropriccssors and Interfazmg,” Sccond Edition, Tata MeGraw 11l

e B L2

Course Codle: AM  / AM Course Tille: Thesis.

Contact Wowrss 1.2 T Pi2035. Credit: 4 (in 3™ Sem), 12 (In 4™ Sem)

Exsmination Patiern: The asscssment of all the theses would be doue ab the enid of the thind semester by o
conuidttes consigling of deparimental faculty members of Applicd Mechanics specialized in the fichls. The
emdents will present their theses bolime the commuites - (e complete thesis report is nol expected at the end ol
the third semesicr - however partial reporl based on the worl: done chould be submilicd by the stidents ju the
asscssing commmltee - (he project guidks along with the commitice members will avand he grades for the

imilividnal studenis i the thesis,

{dhjective of the Cowrse: Students will love 1o identify a problem aml work on it under the guidance of hisher
ihesis supervisor to comtribuie some original in the field,

Bietnils of the Course:

I thesis work can be a design type, experinental type; industrial problem or computer oricnted on wny of the

fupics related 1o the programeme specialization and wall be allotted to each student scparately.

Thc thesis work started im the thind scmesier will continue in e next semester also. The students should conpleic
the thesis work in this semestor and preset it before the sxscaong commitice. Stedents will submit the copies of
the completed project report signed by the goide to the depaniment, The head of the department will certify the
copics and relarn e to he sldents; one copy will be kept in the departmental libeaey for reconds,
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Master of Technology
in

Biomedical Engineering

Applied Mechanics Department
Motilal Nehru National Institute of Technology, Allahabad
(Peemed University)

Aboul the programme

RBimmedical Engineering education & research has emerged as highly
technical, interdisciplioary snd significant area in the present health & sysiem.
Biomedical engincering is the integmtion of bivlogy, medicine, physics, chemistry,
and engineering. In addition to the taditional vole of Biomedical engincers as a
maintenance of Biomedical eguipments, they are also called wpom o take the aclive
part in the diapnostic process like design of medical prostheses, robolic surgery,
medical imaging, medical sipnal processing, Biomechanical studies of hwman body,
Biofluid flow, etc.

The highly mterdisciplinary wature ol this area needs Tor a careful
design of the M. Tech, Program keeping i view the diversified backgromd of the
potential students and the requiremeni of “well rownded” biomedical emgineers.

In the India biomedical enginesring education is still in its preliminary
siage, Recently a fow numbers of colleges in India have stared under graduate &
postgraduate  programmes  in biomedical cnginecering.  Biomedical cngincering
education 15 miggralion ol physiology & Apatomy biomechanics, biochomistry,
hiomyglerial, vehabilitation  engincering, bio  transporl  processes,  biomedical
instrumentation, biomedical imaging, biomedical signal, biclogical system & control
ule,

The proposed programme is expeeted to have input from almost all the
depariments of the instilute and have an interdisciplinary character. The programme
hay been proposed al M. Teeh. level, so that we do not lag behind the developed
countries in the various fields of biomedical cagincering,

Eligibility: DB.Tech/BE  in any branch of Engineering  /M.Se{Biomedical
Instrumentation), M.Sc.[Physicsjor M.Sc.(Eleciromes).

Admission:The admission shall be made through GATE

Biemodical Engincening



COURSE PROFILE
M.Tech. (Bio-medical Engineering)

SEMESTER-I

List of Electives
AM 968 Advanced Biomechanics

L-T_P Cr
AM 961 Basics of Anatomy & Physiology for Engineers 4-0-0 |4
AM 962 Bio-Mathematics 4-0-0 | 4
AM 963 Bio Mechanics . e 3-0-2 |1 4
AM 964 Bio-medical Instrumentation _|2-0-2 14 |
AM 965 Bio Maleriuls 4-0-0 |4 |
Total 120
| SEMESTER-II ;
AM 966 Bio-medical Signal &lmage Processing 3-0-2 | 4
AM 967 Bio-fluid dynamics R 4-0-0 | 4
Eleclive [ . | 4-0-0 | 4
Eleclive 11 4-0-0 | 4
Eleclive Il1 4-0-0 |4 |
_ Total 20
SEMESTER-1II L
AM 998 Special Study 4
AM 999 Thesis 12
) Total 16 |
SEMESTER-TV |
AM 999 Thesis e
Total Credit y 12

AM 969 Effects Of Radiation And Bio-Mcdical Application Of Radiation

AM 970 Biomedical Ethics, Slundards & IPR lssues

AM 971 Rehabilitalion Engineering

AM 972 Electro Diagnostics, Therapy and Electrical Safety
AM 97 3Biommedical Enginecring Desipgn & Ergonomics

AM 974 Compulers In Bio-Medical Engincering

AM 9735 Medical Imaging

AM 976 MEMS & Rio-MEMS

Pricrmedical Cageiisenig




SKEMESTER-1

AM 961 Basics of Anatnmy &Physiology for Engincering

Bio-medical Fngineering fields of activities, rescarch, development, and design lor
bio-medicul problems, diagnosis of disease amd therapeutic apphications. Fundamental
Phenomeni of Tife. The cell amd its differentintion, Tissues and organs ol the body,

Intraduction ta Anatomical terms and Endocriue plands.

Elementary Knowledge on various parls of buman Dody, systems and organs, General
struclure and funclions of various hissues of the human body. Basic analomy and typos
of endocrine glands. Physiology of endocrine glands and their hormanes. Genetal
mechanism of hormonal secretion.

Amntomy & Physiology of Skelefal, Muscular & Nervous system:

General structure and composition of bones wd Lypes of Joints, Structure of muscles
and mussle cells, limbs und their functions. General Shrocture of nevvaus syatem and
nerve ecll and their functions, Brain Spinal Cord, Peripheral and Autonomous
Nervous System,

General physiology of neuro-museular System, Velocily of nerve impulse and muscle
action potentinl and coupling mechanism, Physiology of nerve Tmpulse, Merve
transmission, Reflex arc, Bioclecirical phenomena involved in learning and memory.

Anatomy & Physivlogy of Bloed Circulatery, Respiratery & Dipesiive system:
Cieneral struciure of blood circulation in lmmans-Hearl and major blood vessels and
their functioms, Special propertics of Cardine Muscle and Pace Maker, Blood and
Lymiphatic System- composition, blood groups, role of R.B.C and W.B.CC. Mechunizm
of blood oxygenation, Biophysical aspects ol blood pressure and s recording nod
repulating technigues, General stoucture of respiratory system and linctions- Lunps
and Trachen Cardio, Respiratory, Respivalory Palhways. Functional aspeels and
mechanies of respirution, General struclure and Tunctions of digeslive system in
human . beings, stomach, intcstine, liver, gall bladder and pancreas, General
mechanism of digestion and role of various gasiro intestinal secrefions and their role
in the absorption and digestion of food.

Analomy & Physiology of Sensory Excrctory, Reproductive System:

Basic anatommy of special senses :Eyw, Ear, Tongue, Mose and skin. Propertics and
fictions of mervous system with respect to sensory organs. Stracture and linclions of
excretory systein, kidney wod orinacy bladder, General structure and functions of Male
and Female reproductive  system. ITormone produclion and  physiology ol
menstruation and fertilization, Mcchanism of family planbing.

References;

»  Charles E. Tohin, Basic hunan Anatomy

= L . Green Au lntroduction to Human Plysiolopy

»  [LT, Charles imd BN, Taylor; The Physiological Basis of Medical Praclice. 'William
and Wilkins, Daltimore, 1985,

= CA. Keele and Eric Neil, Samson Wright's Applicd  Physiology. ELBS,
Londen, 1984,

= 5 Wesl, LIL Todd, W.5. Mason sad HJT. Van Bruguen: Text Book of
Bivclienistry. Macmillan Cuo., 1976,

« AL Guylon; Textbook of Medical Physiology; Saunders, Philadelphia, 1986,

Uiomadical Engincerning
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T e e

HODIOEENEOUS Eyualions, Operalor INeInoy, sCUChce ana Series, POWEr SUHCS En0as.

Laplace mansform and its applications, Vowrier series, Fourier fransform and
application in biomedical engineering. Padial differential equations, Models in
physiology, introduction (o solution technique such as Variable separation, product
method and Laplace tomsloon methad.

References::
o l.Kroyszig,"Advanced  Enginccring Mathematics™, 5™ edilion , Wiley
Liasteim.

«  Murray J.D., “Mathematical biology”, Springer-Verlag, Berlin 1989

AM 963 Bio Mcechanies & Kinesiology

Quantitative and qualitative description of the action of muscles in relation 1o
human movement. Tntroduchion o rigi:l bﬁﬂ}’ dynamics and d:.’!‘lﬂ'lﬁi{‘-:"r of multi Jink
systems using Newtonian and Lagrangian approaches, Muscle maodels, Muscle
skeletal System - Lilastic model of bones Propertics of bones, TTuman body dynamics
and locomotion analysis, Application of Kinesiology fo basic performance patteins.

Inteoduction to Tissue Biomechanics, Movement Riomechanics, linplant
Biomcchanics, Ornhopaedic Biomcchanics, Prosthetics &  Orlhotie.  Recent
developments in Diomechanics .

Heferonees:
« Fung Y.(. Biomcchanics Springer Verlag, 1984,
o Winter.13A ., Biomechanics and Motor Control of Thiman Movement .
o lrankel V.IL&Mordin Margarela Basic Hiomechanics of the Skeleful
Bystem, . EA &FERIGER, 1980,

AM 964 Bio-medical Slgnal, Systems & Transducers

Theory, Analysis and desipn of biomedical lransducers: optical, photo-electric,
clectrochemical, electrieal, mechanical, cleotromechunical wud  (hermaoelectric.
Applications lo biomedical systems, Transduccr characieristicy sensors for physieal
pneasurands, scnsors for measurement of chemicals. Moedical measurands; sensor
characteristics and design for measurement of medieal parameters like ECG, arferial
blood pressure heart sounds, bio-potential ampliliers, Various types of electrodes
wsedd in ROG, EEG and EnGy,

heasurement of EEG, EMG and their diagnostic applications m Medicine
Flow and pressure measuring instrumends in biomedical enpineering. Development of
non-invasive  diagnostic  instuments  for tissue  abnormalities. Medical
Ultrasopopinphy, Laolest hiomedical Instmments:  Electro  surgical wnil; Tulse
Cracimeter, Defibrillators, Foelal BOG.
Relerences::

o  Khandpur R.S., lland book of Biomedical instromentation ,\ TMIEL2003,

Baumrelical Coeineering



Tompkins Biomedical Iigital Signal Pracessing.
Commwell L. et al., Bio medical Instramentation & Measurements, 1'H1
L 2005,

o Came & Brown , Introduchion o Biomedical  Coguipment,P1IL200%5.

«  Webester J.G. Medical Instrumentation 3" Gdition Joln Wiley, 1997,

AN 265 Bio Materials
Structure and property relationship in matcrials,Mctals,alloys, ceramics and
polymers as biomaterinls;, Interactions mutenials with buman body; Tafluence of
micro-structure and enviroument on fatigue facloe of materials, Composite maiterial
concepts and applications; Materials for Othopeshic implants, artificial organs, dental
implant;Dermal and fagial — prosthesis,  RBio-compatibility of malerials. Reeent
developments in Biomaterials. Lepgal issues related to development of biomalerials

Matural materials for various biomedical applications,

Relercoces;
« Park .1.B. &Lakes RS, Biomaterials :An Introduction,Plenum  Press,New
York, 1992,

¢ Silver FH, Biomaterials Medical Devices &TissucBngincering :An Interated
appraach,Chapman S11all, 1994,

SEMESTER-II

AM 766 Bio-medienl Signal & Image Provessiug
Biosignals amd their Characteristics =Signal Sampling and conditioning, DET
properics-Froquency Pomain Analysis of Signals, V171" Alporithuus, Digital Filier
Liesign.
Time Domuin Modelling- AR modelling Specival Eslimation, Dala Comprassion
Technigues-Wavelel Transfomubion, Veclor Quanbizalion,Linear and Non Linear
prediction of Biosignals ,\Waveform detection and Patterm Recognition.
Digital limage representation,Elements of digital Image Pracessing System.Image
Transforme-Diiscrate Fourier Transform and properties Separable Tmage
Tranztorins Iinage Enhancement.limage Restoration,Tmape sepmentation, Image
Recaonstructions from projections.
Data comprezsion-DPCM, Veetar quantisation, JTEG MPEG, Wavelel
Transforms. Briel description of CT,MRIUtrasound PET and SPRCT images.

References:

s  Cohen, Biomedical Sipnal Proceysing Vol 1832 CRC Press, 1986,

+  Tompking W.J.,Biomedical Digital signal Processing,Prentice Hall, 1993,
Jumn ALK Digatal Image Processing, PHIL 1989,
Hicho.Z. etal. Fundamentals of Medical Imaging John Wiley,

AM 967 Thio-Maid dynamics
Introduction to fluid mechanics; Fluid properties, basic laws governing

conservation of mass momentm and energy; Laminar How, Couette flow and TTagen-
Paisenille equation, turbulent fow.

Hiomed ipal Engireering



Bio-fluid dynamics: Blood system nctwork and physiology, hluod rheology,
Vessel structure and mechamical propertics Lymphalic system; Body Nuids and their
motions; Flow of Newlonian and now-Mewtonion Nuids in rigid bes, Nexible mbes
and collupsible tubes.

Hemt and pumping process, Blood flow in body, Flow dynamical study of
civculalory  system, hearl and blood wvessels, anatomy  anmd  physiclopical
considerations; Components snd lmctions of arierial and venous systems;; Blood
flow theough arteries and veins; Kinetic energy, fow, pressurc-Now relations in
vaseular bads; Cardine oyele; Cordine valve dysfunclions; Blood pressure, epulation
and counlrolling factors; Coronary circulation, hearl Tailure,

Engineering applicalions - dialysis, hearl-lung machines. Lung and airways
system network and physiology.

References:
»  Mazumdar).N., Biofluid Mechanics, {World Scientific, 1992).
=  Fung¥.C., Biomechanics: Motion, Flow, Streas, ond Growth, (Springer-Verlag,
1990).
» Demel.M. nod, LevyMN. Cardiovasculnr Physiology, (8™ Edition, Mosby,
2001).

Klective I ,IT & TII
AM 268 Advanced Biomechanics

Gieneral principles of solid mechanics applicd 1o unalytical and cxperimental
investigations of biological syslems.

General principal of Biomechanics: Analysis of biologieal subsystem from
biomechunical view,

Tissue biomechanics : Dircet, shear, bending & lorque actions ind the corresponding
stresses, stiaing in biological tissues. Stress relaxation & crecp. Stability and
instability. Biomechunical characterization ol bone and the sofl connective (skin,
lendon and higaments) covering siructure, fiunction and physiological faciors, Elastic
maxlels of bones, unisonopy, mechanics of tissne remodeling,

Stress wave propagation in bones.

Movement Biomcchanics: Kinesiology, Gait analysis, body and limb naass and molion
characteristic actions, force transmitied by joints. Joim forces vesult in the normal and
disabled human bady, normal & pathological Gail & sports Biomechanics.

[mplunt Biomechanics | Dental forces, implant hssoe biomechanies, crack
propagation in hones, dynamic models.

Orthopedic Biomechanics : Wolls law and introduction to orthopedie biomechanics,
human bady analysis & locomotion analysis,

Prosthetics & Orthotics : Principles in desigming Ortholics & prosthelic devices.
Principles of three poinl pressure, tofal contact, partial weight relieving.
Appreciations of limb Oriholics & prosthetics:

Lower extremity orthosis and prosthesis, upper extrentily orthotic & prosthetic
devices. Reeent developmenis in Biomechanics & prosthetics and Orthotics,

Biamedical Engingeting:




References:
=  Fung¥.C., Biomechanics:bdotion, Flow, Stress, and Growth, (Springer-Verlag,
1990).
A Textbook of Biomedical ngineering by R. M. Kenedy.
Hand Hook of Bioengincering by Richard Shalak & shu chien,
Winler 12 A, Diomechanics and Motor Control of Human Movement,
Frankel V. 11.&Nordin Margarcta, Basic Diomechanics of the Skeletal
System, LEA &FEBIGER,1980.

AM 969 Elfects of Radiation and Blo-wedical Application of Radiation

Types and characteristics of clectromagnetic radiations, influcnce on living
beings with particular emphasis on human beings, Dio-medical applications wml
effecls of M-rays, Gamma rays, Microwaves, Ulrazound ete, Lacer and (heir
biomedical application. ITazards of radiation.

References:
« A Sorenson and Phelps, Physies of Nuclear Medicine, W.I. Saunders co,
1987,

» LR, Comneroo and 1.G. Skofranick, Medical Physics.
¢ Chnstenson, Physics of Diagnostic Radialogy, Jubn Wiley, 1979,

AM 970 Biomedical Ethics, Standards & IPR Issucs

Value theory Risk ind Reliability-1ecision theery, Injury and damage control,
Epidemiology of accidents, Homan tolerance to energy inputs, Biomodieal &
Hiomechanies  aspects of  long  term,  Exposure to  hazardous
environment, Standards, Ethics SI1PR issues relaled (o biomedical engincering.

Relerences:
« Patents by N R. Subbaram, Pharma Book Syndicale, 1Tyderabad, 2003.
« Singh K, Intcllcctual Property Rights on Biolechnology, BCIL, New Delhi.

AM 971 Rehabilitation Engineering

Medical, Paychological and social issues inflwencing the rehabilitation of people wilh
apinal eord injury, stroke, lruumatie brain injury, Howmiplepie, Spasticity, Myoputhy,
Cerebral injury and limb smputation,, Rehabilitation management, Artificial
replacements: limbs us mulli disciplinary design concepts and engineering problems
under stringent constraints. Artificial organs: Kidney, heart, pancreas, liver etc,
Rehabilitation Engineering for the restoration of vancly of human activities for
disabilities that include sensory, motor of cogmitive losses. Bum injury rchabilitation.

References:
o Smith, Reymomnd V. & John H. Leslie, Rehabilitation Engineering. CRC Press,
1990.

= Mamn, William C. and Joseph I'. I'une, Assistive Technology lor Persons with
Disalilitics, The American Oceupation Therapy Association Ine., 1991,

Bicmodical Engincering



«  Webster, John G et al, Electronic Devices for Rehabilitation. Jobhn Wiley &
Sons, 1985

AM 971 Eleetro diagnostics, Therapy and Eleetrical Saflety

Electrodes as bivelectric transducers © Various types of specification &
selection eriteria lor elecnodes. Polarizable and non-polarizable clectrodes; practical
considerations.  Instounentation for biopolentiul recording: practical considerations
for optimum performance; reduction of interference, grounding, safi:ly. Elecirical
Stimulation for generaling evoked potentials, FCT, pacemwakers, delibrillators;
Stimulation paramclers; Safety limits and precautions, Safety: Ilazards associated
wilh the use of elecirical & electronic instruments; clinical safety norms,

References:
s ML Aminoft: Flectrodiagnosis in Clinical Neurology, 3 edition.
= LA Delisia, TLI Lee, E.M, Baran, E.S. Lai & N. Spielholz; Mamal of nerve
conduction, Academic Press MewYork, 1993,
* J. Kimura (Ed)) . Peripheral MNeuropathy vol 1, W.B. Ssunders & Co,
I'hiladelphia, 1984,

AM 973 Bivmedical Englnecring Design & Evgomomivs

Infroduction to Lrgonomics and its application; Man-Machine-Environment
System; Anfhropometrics and joint motions; Waork posture, Environmental factors and
lwman performance. Designing of controls and displays, control pancl organisation,
principles of product design and recent trends on Ergonomics related issues in
Medicine,

References:
o L), Mecormick, TTwman factors in Engineeering and Design, TMIL
o 0. Astrand and R. Kaace, Textbook of Work Physialogy, Me Graw Hill
= E.R. Tichauer, The Biomeidical basis of Brgonomics, Wiley

AM 974 Computers in Bio-medical Engineering

Tata and Information capture in health care management and clinical delivery
systems. Multimode data; Epidemiology and etiology data; Dala gualily; importance
of data arganization. Data base systems in medical applications, Intelligent systcm
approaches in medicine.  Networked systems; Well building of decision-making
suppont systems for clinical applications.

Introduetion to analog and digital computers, simulalion in biological
sciences, simulation of normal and pathological states, automaled patient hislory
taking, Artificial Intelligence and cxpert systems, Algorithms for nutomated analysis
al RCG, EEG, EMCG, ete. Compuler in Hospital managcment.

Refercnees:
« H.D. Convveyel, Computers in Practice of Medicine, Addisson Wesley.
«  Edward Shorlliffe, Compuler Based Medical Consultation, Blsevier Svientific.
= Juseph Dronzino, Computer Application in Palient Care, Addisson Wesley,
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AM 975 Medical Imaging

Review ol alomic structure and atomic particles; elections, prolons, neulrons,
posilrons efe; classification of clements as per the periodic table; atowie hansitions,
clectron transitions snd the generation of X-rays; Nuclear transitions and radio acfive
miclear. Characlensiics of X-ray beam; interaction with matter.  Theory of CT
scanning, spiral CT scanming & PET physics of Nuclear Magnetic Kesonance and its
application in the field of diagnostics. Gamma camera SPLUCT and other latest
Medieal imagimg systems. Physics of ultrasound imaging wses in dingosis Tmage
guality description & patient risk.

References:
o Albert Macouski, Medical Instrumentation, Prentice Hall
¢ Chris Tenson, Physies of Diagnosties Radiology
s A Sorcnson & Phelps, Physics of Nuclear Medicine, W.B, Saunders and Co,,
1987,

AN 976: MEMS & BIOQ-MEMS

Introduction;  pholobithography; mask design; wel and dry ciching; thin Lilm
depusilion and growth, clectroplating, molding, LIGA, bonding and sacrificial
processes,  polymer  processing  and  rapid  protolyping, biomaferials  and
. iccompatibilily issues, micro lolal snalysis  syslem (pTAS):  Fluid  control
; components, p-TAS: sample handling, p-TAS: separation components, p-TAS:
detcetion, cell handling and characterization systems, systems for biotechnology and
PCE, polynucleotide arays and  genetic  screening, miniature  hinsensors,
biosensors arrays and implanlable devices, newral inlerlaces, microsurgical lools,
micro meedles, and  drug  delivery Microsyslems  for  Llissue enginesring, lissoe
' seallolds, apticat biosensors, MEMS melrology, MEMS packaging,

Referenees:

. Hiche et al., Fundamentats of Medical Imaging, John Wiley

o A Manz and 11, Becker, Rds, Microsystem Technolopy in Chamishy and Tife
Sciences Springer-Verlag, New York, 1999, ISTIN: 3-540-65555-7

v Max. . Madow, "Fondamentals of Micro Fabrication, the Science of

Miniaturization”, Manogen eorporation, USA, CRC press, March 2002,

Bigemedical Engiuecring
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Introduction About the Course
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MASTER OF SOCTAL WORK

1. Introduction

The Master of Social Work is a full-time, two year programme, This
programme offers the following 5 specialisations:

Industrial Relation and Personnel Management
Famlily and Child Welfare

Medical and Psychiatric Soclal Work

Social Welfare Administration

Urban and Rural Community Development

2. Course Credit Hours

The total credit hours for the Master of Social Work programme is 81, divided
between the first and second years of the programme as detailed below.

\vear [cREDT HOURS'
\First Year |

IFirst Semester | _
;ECﬁurses{Including Field w&-ﬁé} . ' 1! I
|second Semester _ |
Icourses(Including Field Work) i 18
| Total I 39 ,
!.S'EEEFEH Year S '[ . |
I‘.i':hird Semester i I| o n
Icourses(Including Field Work) | a1 ;
[Fourth Semester T
[Courses(including Field work) | 21 |
| Total T ez
lerAND TOTAL | 81 !

i b ———

Each course carries the welghtage of Three credits.

Master of Soclal Work



3. Course Design

Basic Courses

First Semester

Cué:nr;: !Hamu of-the Course : me“ : EH’T"'F
|E!-': ”E‘I';'s'ucms Case Work 1 S|t a 35341-'*'1
BC . [Z2[Computer ‘Apphication P 3 "'i'FtT+§'F" :
-;BC Al 3 g(,‘nmmunllw y Organisation % '3 {34040
BC" | 4ladministration Ef“?:.ain Welfare Organlsatlans_, E{““u .__l _24 150

|E'-C_-_i_|5m:|al Wwork Research 1

“Tesdsn

,, Lrh

[BC | 9/|Field Woik wlth NG{!E

i o

[Cﬂn*imun‘u:ntlun An lntmductlun t:;: Audln- ;ma}

Course [uame of the Coursa (SIS [LtTeP ;
e [t B P
FJC f_lipsvchnlua:_.r a ot i 2b "iatu_-i-"ﬂ =
[06 73 [Econamics . . il L B r e i B0 e |
]m: f “afpolitical Science i ;3 3 5 SHOT0 -2 |
loc [_iCommunmr Nutrtion .3 [2+0+0 =
joc” [ "6 [sacial Tssues in India -3 Bioso. -

Macter of Social Waor k

"1u+0+3
% 3+n+u

..,_L_ o

BC 6 Historical Tdeologies and:Social Wk o oo ey [3+0+0
BC | 7/Social-Policy and ﬂewlnpment f3 i ,[3+‘I]+ﬂ 4
Second Semester
I R £ T & Tl o o
'ﬂ_"ﬂ“rll et i gy T & |L+T+F
!Cude N-II"I'I'! ﬂ'f ﬂ'lﬁ cwrse ; .' R _ Tl
[33':_“| 3|_Ewarch rnﬁ'naﬁn!og? j A |2+5+ﬂ J'.'I
[Be’ 778 o R

d



P s e e A R YR S TR T R R D R

respectwe sp E‘EIEllIZﬂtEDJ‘I caurses

Industrial Relation and Personnel Management

Third Semester

Cade: |Hﬂma af tha Cnurse

[1R=- [ JPrmmpl&s of. Managemeﬁt

lt:oursa |

B RS P 4 ot ---.----

iR -‘|_[Lf.-ﬂa! Emﬂmﬂment Labuw Lav:rs E3

F.'JC ) Ei Organisational Bahaviour - ; [3

R~ [ [Ruman R;Esuun:e Managemenl: S

l0¢ {9 [Cotinsell] Ing* Thenr"r and Pract;-:e_ LA

|IR i 5 F$erﬁlniﬁ :'_; R T e A ;--:[3. G e

Fourth Semester

.rﬂburse Hame at t-l'_u;“t:;t.l_rsn-a; PR E!?tht_mr,}?ﬁ R

: IR [ FI‘S“&EQ'E Hurnan Resuurce CE e R aw—}n
Manapement: ety T ) 2

e A iManpow&n Pianmng art:l
[ 'Dewe[npmant

IIR | Eiiindustrrﬂi Fsychﬁlng?
IR [ 10[Case Stadies =T T
Iir::| 11|Managementﬂf Change i
iR | 12 [Stress rﬂanagement

iR 13 Oissertation =~

Master of Soclal Wark:
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Family and Child Welfare

Third Semastaer

; T VI, S AT 2 iy Pa L itiL+T+P
Furl,;l;;‘ |Name ofthe Course . - “.. .. oo oof Eeﬁ b
'. ! % i 5 g %!

- — .__ T

[FC | l Ehlld in India e b X F? ;Ii-HJHJ

FC | lFﬁIIcles- and Prugrammes for. ‘Jﬂlnﬂrame Ehl]dmn l-3 E-I"';l-'-l-iil'._=

mlndla Ml : T _Z[..-

gFC I .']JFBI‘IIH',' Life Edun:ar.lnn Ay Ak a2y . > E3 134040
FC. .AiFamllylnIndla s e R [0
;FFC !_?lseminar on anan & Isiues' 'Pﬁlicles and e T G-E-.'-H-i"
, Prugrammes : e e

oG . Jaf Organisational Behaviour '-7_7'f-'_"-_'_“' ST _'|3+u+n
Cn‘.? | glrzwnselﬂng*'!heur}r an!;* Practicg. oo e it e Esn.;' ___.I.T;.‘_'+u+i::

S e o . ce— ——— = —

Fourlh Semester

Course A Ey e B e s m et ,_rﬁ_d_l_t! ':If'l."i-_P:
| Code 1""“'“”“ :"""" ; ' f BT F | S el

L e _.. r\.v. r—rm e

FC. |5 [Population leamlf:s and Fam{hr Plﬂnnrng‘ i

i o e a1 = TeETTT

FC |5 Etrntnglc Mﬂnngamant nf NGOs 3

, FC 5[?’ Nof-Farimal Education’, =

1 loc 10 |Fleld lnstruln:i;l_-;_p _lp _Siial Wurlc Edu;atla _ ik
|DC |111Wumen and Law R L P T
[0c [1Z[Soelal Work'in Industry, j
[Fc | '8 Dissertation:

s eyl ey AT ki

'l i
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Medical and Psychiatric Social Work

Third Semester
T IS S T T e
" Code 5 eily ST = ‘|_'_
MP 'E—,isuﬂlal Sciences and Health o R 3 : 13"'9"'”
|Hpﬂ; 2 Iherapeut[c Wﬁr‘k wllh Indwu:lualﬁ, famihes an-d Gt ,53{-0-!-0
iGroups. T T ; F5| by S St
lHP P4 iHealth and Development : 3 .}3fl_:_l_+ﬂ
M [ 5 [Seminar on Advaniced Pswhiair;'inm_____ "T{ 05 0342
[MP ! GiHealth Management for Suflal w-:rkers = Ta 13+0+ﬂ
[-::C |81 Omanlsaunnnl Behaviour -+~ < _________13____‘131_-912
oC (8 Counseliing: Theory and Practice ™ * =~ =~ 3= {04142
Fourth Semaoster
c"é‘:;‘ gmma of the Cuuru i il e c"""“i'—*“"
MF r Therupeutlc Wurk with [ndlﬂduals_. Famlhes and g
Gmu !I g Rt i |
ps: e e ]
MP ] Ef hdvantﬂd F'wchmtry i
:MF‘ ( tsucml W{:rk in the Fieh;i nf Mentﬂi Health

e -\...._:.--.-..-y..,

IMP " [10]fi&dith Problems - ; 13 -..-;:j'[gm,,.;, |

iMp[11] [Pnpulﬂtlnn D}rnnm[cs and Fanﬂlv Ptanmng TR RGO |
loc [12[Sociat w:arkm Inustry. D S Y .'-',';_' (334040
|HP {_| Dlswrtutiun % s et R .-'-EU'*'-‘.’L:-I'E-'!
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Social Welfare Administration

Third Semester
[ T PR AR UG N ] AN ,crudut +'r+r
| Code §2 e F 1! '*r _____ 5
ISWA [_IPubIIC welfare Fmgrammes a-ncl .Admlmstratmn 2 =k : j?"_ft'?*ﬂ
;w_j: F; :lnlle:.ll'lltdl“f Action,In Dwelnpmant | '_ 13 4 '3*“““
'SWA; 3 Eernimr on Social Welfare Instl.l:ur{mﬁ 3 et i':""j-"‘2
N R
,sw.n. 4 [Soclal w-:ri: in the Field nf Hentaj Hea]th _ L ST
'swni 5 [Project 7 T Manitoring and Evamation - 3= : ;.'3_39}9'
oc I ﬂlﬁrg-ui;i:a“nnal Behavlnrur s P_HIE_{-D:_!-H
o [-9[Counsealling! Theory and Practice . 3= 134040
Fourth Semesler
‘Course 2 LR T Cradit [L+THP.
Code "'miﬂfﬁ“ Cuurna o Pl _:_j Frits
SWA 6 Managmrnanl of Sﬂcial Welfare Drﬁganisatlﬂn,ﬁ e
SWA, j.'? Sm:lnl I:ntarpranaurshm Al I 3 +ﬂ*+ﬂl
i R L ik
SWA LB Managament of Chahge, Innwatmn anu Cﬂnf“ct 3 "5;1',#9:1
stn_g.qnmmw in qncmlwmn R

ﬁWﬁ |1D [_Sns:lal Welfare ﬂdminlstratinn Semlnar

loc |12  [Social s Work In Industry -

Iswa '1 1 [ Dissertation
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Urban and Rural Community Development

Third Semester

Course | e el ST _ C’redtt L+T+P |
-::nde Name nf tha Cuurs& ! _ &kl 3 I

Frens RIRIEER et L Al S y e .__’_,____,m__, .....

icD _l 1|urban-and Rural L-.m:lalr::gr N s -{3 : P_*_U"‘ﬂ.

o |- > Urban Community Devﬂlﬂﬂmenl. and Municipal - |3~ [3¥0+0
jAdministration P

|.-;D 1 3 seminar on C ﬂmmunﬂr Organlsatmn Practice’ | :,'_mz
"I' VL oty i T o [T ALE
co g Cuuperatl-:m s o BRI Bl i e
FDC fﬁi Grgani-q;tinnul Behavlour i , |3
loc- - 9[cuunsa1ung Theoty and Practice _" G [3
|Dc ‘ 13 IDevelopment and WErfafre Serwces iur [B-I-m 0 i
? [SCs/STs/0BCs - .

Fourth Semester

Course’
Coda |Hame ot the L‘uur‘ﬂﬂ

IC‘D FS Dlsaster Managﬂment

oo ils }Rural Cnmrﬁunllv Deuelc-prnent and Panchavau

L \Raj" S M Al

..... _'_'_____: i ' ' .
D ?! Develnpmunt Project aﬂd Sucia! 'I.Hork Prar:'tlce 3 i 330+0

fereditj+T+P

|E:n 1 EtEmpiﬂYmﬂht Gppnrtunltv in Flurnl Arg.u.. ot g i _3I-I1'.}"+l:'}
[co | a|Fieid Instructions in Social Wurk.n.duca'mn _"__,13_.- oo
I::u: 113|COHagu lndus:rles In Rural Area i e 2

- e —— 1 = e e ——
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5.

Eligibility

A Bachelor's Degree of a minimum 3 years duration or Its equivalent
{under the 10+2+3 or 10+2+4 or 10+2+2+1 year bridge course
pattern of study or any other pattern fulfilling the mandatory
requirements of 15 years formal education) from a recognised
university in any faculty with a minimum aggregate of 50 % marks (40
% for Scheduled Castes [SCs] and Scheduled Tribes [STs] and 45 %
for Kashmiri Migrants),

A candidate who has appeared for all the papers and practicals of the
examinations of the Bachelor's degree may also apply In anticipation of
the results, provided hefshe produces university/college mark/grade
sheets showing an overall average of the marks mentioned above In
the first and second vyear college/university examinations taken
together, if the degree course Is of three years; and the first, second
and third year collegefuniversity examinations, if the degree course is
of four years, for all the subjects examined. A candidate who has
appeared for the one-year bridge course examination, in view of the
two-year Bachelor's degree (to complete the 10+2+3 stream of
studies) may also apply provided hef/she has the above mentioned
percentage of marks. In such cases, admission to the Master in Social
Work programme of MNNIT will be provisional, If a provisionally
admitted student fails in the final year Bachelor's degree examination,
the offer of provisional admission will be automatically cancelled.

Selaction Procedure

Those satisfylng the eligibility requirements will be assessed for selection
through the following:

Academic Background (30 marks)

Marks are awarded to each applicant on the basis of the overall percentage
of marks secured in the Bachelor's Degree Examination. However, high
academic achievement is not the only criterion on which the candidate will be
selected,

Essay Test (60 marks)

The essay test (ET) aims at assessment of knowledge about contemparary
issues in the field and sensitivity to social issues, expressed through written
analysis in English.

Masker of Social Work



Group Discussion (40 marks)

The group discussion (GD) aims at assessment of knowledge about
contemporary issues In the field and sensitivity to social issues expressed
arally in English in a group situation.

Personal Interview (70 Marks)

To become eligible for the personal interview, a candidate should secure a
minimum combined score of 45 marks {35 marks for SCs and 5Ts) in the ET
and GD put together, The candidate is also expecied to be acquainted with
the programme for which he/she has applied for, as questions may be asked
on the topic during the interview,

6. Career Opportunities
Industrial Relation And Personnel Management

Employment opportunities in Business Organisation, Consultancies, Non
Government Organization, Government Undertaking ,social welfare
departments and also other departments of the Central and State
Governments involved in Human Resource And Public Welfare, human rights
organizations, research and teaching.

Family and Child Welfare

The Family and Child Welfare graduates are absorbed in broad-based as well
as speclfic settings in government and voluntary organisations and in formal
and infermal sectors. Some of the settings in which our students are
employed are special and regular schools, mental health settings, child care
services, rehabilitation centres, family counselling centres, family courts,
special cells for women In police stations, natlonal and international funding
organisations, etc.

Medical and Psychiatric Social Work

This programme sensitises students on health and mental health |ssues at
both the micro and macro levels. Health is viewed in the context of changing
social and economic realities and students are prepared, through course
work, to simultaneously address issues arising out of such a situation.
Several avenues to work on health issues in the context of development at
policy and programme levels exist, Students have opportunities of working in
mental and community health settings and substance abuse prevention
programmes, hospitals, child guidance and counselling centres, schools,

HMaster of Socal Work
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research organisations and public health programmes in both the
government and voluntary sectors at the national and international levels.

Social Welfare Administration

The programme guides students to understand the nature, purpose, scope,
evolution and changes In social development/welfare services in the context
of society, It helps students in planning and, implementing development/
welfare projects. Using social sclence knowledge gained in the programme,
the students will able to engage in policy studies and policy formulation. The
programme prepares them for mobllising resources, participation In or
management of ongolng social development/welfare organisationfprojects,
undertake research, short-term consultancies in training/report preparation
and public relations.

Job opportunities for students exist in government and non-government
social development/welfare organisations. Employment opportunities also
exist with networking, issue-based, intermediary, and
local/national/international funding organisations, as well as charitable trusts
and social responsibility divisions of corporate houses.

Urban and Rural Community Development

The nature of opportunities for work in this field ranges from service delivery
for community development, organising communities for change and
organising capacity- bullding training programmes for local groups,
government officlals or other specialised groups. Many graduates with this
specialisation are also involved in providing policy inputs at various levels of
decision-making within government agencies, advocacy work for the
disadvantaged sections, and documentation of development activities, The
specialisation qualifies students for development work in areas such as
natural resources management, gender justice, human rights, education,
health, and disaster management. Job opportunities also exist as instructors
and lecturers in training centres for community development personnel,
funding agencies, and as development consultants.

Master of Social Work
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List of Non Government OQrganization

Foltowing list of Non Government Ovganization cau helpful for Field Work as well

us Placement.

ANDITRA PRATITESI

1. D M. Vijaya Kiran,

Soeicty lor Inegrated Development in
Liham and Bural Areas(S1008),
BilL/T1, Vijayanngar Colony,
1lyderabad-500057.

Tel-0ai-22 1 108, 3320700(07),
Fan:-040-229583, 040-34 1647

2. Shei 1, Samba Sivrao,

Secretary,

Action for Integrated Fural and
Tribal Developwent

Social Services Society, (AIRTDS),
13 Mo, 1-27-14, I'nnka Solawan Strect,
Mararpet, Tenali-522201,

Phi- (08G44) (25T39), Fan:- 24560

3. Dr. Ramesh Baba, Chicl Funclivnary,
RBOSS

{ Blood Donors’ Organismion for Social Setviea)

T=40, Wasavi Wapar (W R, Palli),
Timpati-517 5082,

Clutteor District,

Andhras Pradesh,

M- Oa 5T4-50050

4, D, G. Mrabhakar,
Mdahila Vikas Sansthan,
1-4-120, Maurajes Road,
Vishakapaluam.

5. T, Kontikuppala Surya Rao,
Child Fonulation of Ludia,

Plol 120, D.No.39.5.30,
iviuralinngar,

Vishkapulnan- 530007,

Ph;- 558529

ANDAMARN AND NICODALR ISLANDS

Master of Social Work
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48, Wr, A O Tohny,
Froject Gificer,
Nosen Reachous,
Don Dosco,
Ciirwahata-1.
Tel-510457.

MIZORAM

49, D, 1.C. Chbwanlinou,

Pragramme Coordinatar,

Community Health Action Network [CHAM),
.0 Raox 5,

Mmaal- 796 001,

Mizoram,

Tel-- 0389-26 106, 274600

MNEW DLELLI

S0, ds, Angali Gopalan, [irecior,
The MAZ VoundationTudia) Vs,
143, Culmobar Fark,

Mew Delhi,

Tel:- GES1070, 651971,

Fax:- 6839113,

51. Ms. Shenaz Akhiar,
Iajiv Ciandhi Foundation,
I, Rajendra Prasad Road,
Jawahar Bhawan,

Mew Dellie-+ MO0 L.

Telk- 3755117, 3755118
Fax:- 3755117

52, Bhri Shankar Chowdhory,
Addl.'rol & Coordioator,
NGO-AIDS Cell,

Cenlre for Commumity Medicine,
AITME. Ansari Magar,

Mew Dielhi-i 10029,



7, Shri Meera) Emar Balaiah,
Clemeral scerelary,

Dweep Youth Club,

cfo Webwrw Yuvak Kendra,
Head Post Oflice,

Mot lair-744 101

AN hslands

ABSAM

8. Dr. 5. [. Ahmed

ALDS Preveation Sociely,

foo Narangi Road,

Chowahali, Assam.-T81021,
T'ol:-03786-22124

Cruntne District, Andhra Pradesh,
Fhi- D361-560992,

9. Ms Reeta Devi, Tiusice
LA TRUST,

D44, Sujan Singh PMark,
Mew Delhi-110003,
Telefax:-91-11-4629541
Vo =01 -1 E-6830201

RIHANR

10, Shri Gancsh Prazad Singh,
ALITHI

200, State Bonk Colany [T,
Balf}- Road, Patma-E00014.
Telelax:-0612-28301 8

11, Mr, Vinoy Knomr Ohdar,

Dibar Volumary Health Association,
Woest ol ﬂang:q Apariment,

Opp. L.C.T. Ghat, Mainpuia,
Tatna-ROD 001,

Phe- (0461 2) (266605).

Fax:- 260484,

12. M. Pilar Guedea,
Maliln Jagriti Kenidra,
.0, LE CGiomia,
Dixt.Bokaro,

Pin-8291 12,

*lie- (06544 ) (61040)

13, Shri Atamy M jiumadar,
Bliamikha Public YWellune Trst,
Naxaul, Bihar.

CHANDIGARH
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Tel-6852745

31, s, Elizabeth Vaisyayan,
ALDE Awareness Group(AAG),
1 19-Humesyumpur,

Safdarjumy Enclave,

Mew Delhi-110029,

Tel- 6 IETI53G 187954

54. Dr. Sushina Sengupla,
Dnshtiknomn,

1207, Sector 13, Pocket-1,
Vasanl Kuomj,

Mew Delhi- 110070,

55, Tor. Walini Subay,
TORCI,

D-1033, Mow Fricmls Colony,
Mew Delhu.

Tel- 6821636

Fax:- GEIE3EL,

50, Dr. Divra Cicorge,
Salaam Baalak Trost,
2492, Sec-D, Packel -,
Yasant Kunj,

Mew Delhi-1 10070,
Tel:- 6898129

57, Mr. Luke Sampson,
SIARAMN,

Ci-46, L5l foor,

Green Park, Main,
Mew Delhi- 1 10DLG,

S¥, M. Rajesh Kumar,
Bueicty for Prowiodion of
Youth and Masses (SPYM),
B-413054, Vasant Kunj,
Moo Delhi- 110067,

Tel- GROMRT2

Fax:- 6B9G229

59, Mr. Ramesh Venkatrnmau,
Pasitive Life,

24066, See-1>-Pueket L,

Vasanl Kunj,

Mew Della- 1 10070,

60, W=, 5. Lakitha,

Jaint Women's Frograoune,
14, Jangpura-H,

Matiura Road,

M Drelhi-1 1y 4




Ciliven Awarenegss Group,
FEN2, Sectar-28-C, Chadipan,

15, Bhri Ooker Chond, Scerctary,
Servants of the Peaple Secicty,
[.ajpat Rai Bhawan, Sce-15-B,
Chandigarh.

Ph:-7B0GL

LS 1}

16, Ms. Mamiette Gomena, Director,
Posilive Lifc,

Flat MNo.AS7, Slylark Apartments,
Mear Cine Al orado,

Paniji, Gioa-403 002,

Ph{832) {224 428) (231 827)

Tax:- 220355,

GUIARAT

17, Ms. Suchi Zawal,

Ciugaral AIDS Awareness anil
Prevention Ui,

a1, Sachlles Chakra Apartmemts,
Al dubad,

Ciujarat.

Phe- 05735282, Fax:- 63T2902.

L8, Fr, Cedriv Prakash,

8L Maviers Soeinl Service Socicly,
P.O. Box 4085, Mavranppura,
Ahmedabad-380 009,

Tel:- 405218,

Fax:- 642 6362,

19, Mrs. Bunny Mag,

Tiarada Citizens Conncil,
Abhove TTealth dsenm,
Sayoji Dang, Baroda-300018,
Tel:- (G256) T34 L5/ T045046,

20, Dr, Borath Bhagnt,
Lok Sevak Mandal,

C. H. Bhagat Weorking Waomen Hostel,

Near Dalal Apartiraents,
Wikas Girutd Foad, Palili,
Almedabmd-350 COF,
Tel:-4 19 260,

Fo:- GAI2608

Master of Saclal Work

61, My, Sadha Mohim,

Editor, Muxus,

Population Services Enfernational Indus,
C-445, Chittranjan Park,

Post Box-7360,

Mew Delhi-110019,

Plu- 628379,

Faxe- 6467419

6. Sho Bavi Chopra,
secrclary,

DIEHA,

108 & Hlock C-4-1,
Janakpuri,

Mew 12elhi-58,
Pli-5554510

Fax:- SGESGT0

LIRSS A

03, Shri B. P. Patnaik,

Indo Mational Socia

Econumue Foundalion, A8,

Ashok Magar, Blnbancshwar-751009,
Tel- {0674y 4047 17)

Fuaze.4 201323

G4, Shri M., Mishen,
Jeewan Rekha Parisd,
IS0, LEC, Village,
Hayapalli,
Bhubancshwar-7510015
Tel: 452464,

65. Dr. LK. Sahaa,

I'roject Coordinator,

SHE

(Soeicty for Health Fducation and Development)
ATAPO Thist. Rayapada, Orissa-t,

Tel:- (DGES0) 22031

&6. Shn F.C. Panigraln,

Indian Manapgement of Technical Sagiery,
116, Station Square,

Dmlaneshwar,

Tel:- 503328,

67, Dr. Geeta Wohanly,
C.D.MIL
97 Forest Pavk, Rhohaneshwar



HARYAMNA

21. Shri J.H.Gopal,

Secoelary General, Jetty Foundation,
201, Scelor-37, Fardsbad-121003
Haryana

22, Ms. Sumitra Chowhar,
Nari Chetana Sangaythan,
1322, Sec.-14, Somipat,
Phe= (01264) - 43459

23, Sl N, Gahildant,
Reerclary,

Iudian Red Cross Society,
Rohak,

Tel- (D1262) 44588,

NRJACIHAL PR ALESH

4. M. WMukesh Kumar Sinha,

Mimachal Pradesh Voluntary

Liealth Agsociation,

Eleant hawan, K halins, Shimia-171002.
Tel:- 223132,

JAMMLI AND K ASHMIR

25, Mr, Shabir Alomed, Musiafa,
Clencral Scerctary,

Imam Hussain Foundation,

&1, Polo View,

Sri Magar - 190001,

K aahmir,

I"h:- 4TROS 3,

EARNATARA

26, Ms. Edwina Pereira,
ltemnahional Nursing Services
Association,

2N, Bomson Romd, Benson Town,
Bungalore - 560046,

Tel:- 0B0-5513290,

Fax:- DB0-5574633,

27, 5hei B0 Laiwgo,
Assistant Frogee Oloer,
SAMRAKSIIA,

402, Ranka Park Apartments,
4tk Dinck, Ground Floor,
456, Lal Dagh Road,
angalore-5G0027,

Master of Social Work

1>

Telefax:- (0674) 402605
PONDICIIERRY

0GR, St Rh}mt‘nl: Ashak,

{(lixecutive Direciar),

SOCHSTY FOR DEVELOPMENT,
RESEARCH & TRAINENG (SFIT),
Ratua Talkies Complex,
Pondichcrmy-605001,

09, St Shyamala NatrarSmt. A, Baby,
South Tndian ATDS Action Programme,
(SIAALY)

2045, Ayyanar Koil Sireet,
Theitanchavadi, Pondicheny.

Phe- 416141, 417224

Fux:- (D4} 4918747

PIASIAD

0, Mz, Kulvinder Kanr,

Project Coordinalor,

AIDS Prevenlion Sociely Purljuh,
105811, Seclor-39, Chandigach,
Punjals.

Tek:- (0172 6D63G1

1 Mr, Mundbeep Sharma,
Kegistered Motivator,

Ilevosd Dvaneers Council,
Tahon Road, Mavan Shahar,
Punjal- 144514,

Tel:- 20074, 20212

T2 Mr. D, Arora,

President,

loteyeatonal Forum for Eoucation &
Developmeni,

Head ollice 16, Scwa Nugar, Potlighar,
Avnrilsar- 143001,

Tel:-210811, 210833, 272607, 272802,

RAJASTHAN

73, Dv. C.L. Paliwal,
Medical Officer,
Seva Mandir,
Fatehpura, Udaipur,

74, T, Thimcsh Mathuor,
Shanti Deep,
5-0A- 1% Inwahar Waerar



Phe- (OB0) (2238297)

28. Mr. Bhagwarlus,

Kamataka State Trowers Collective,
st Noar, Rowan Villa Compoumd,
addalkad-NH-1 7-Link Road,

Past Ashoknagar, Daddalkad
Mangalore-5T 5000,

Ph:- (080) (561 S03)

79. Mr. Belle Gowda, Projoct OfTicer,
MYRADA,

Mo, 2, Scrvice Road,

Dwehir Layout,

Rangalore-560071,

Tel:-554 J166, 3572028, 3564457,
Fase-5506 9082,

KERALA

30, Shri Rajesh Willinns,
Adminssivative OfTicer,
ADIC-linhia,

T.C.262203, Spencer Junclion,
Trivandmmm- 605001 .

Telefax:- (0471) (A62086)

A D, George Jousgph G
Eusumugin Mol Healih Cenne,
Kusumugiri PO,

Kakkanad,

Kaochi-H82 030,

Tel:-422 215,

MADIY A PRALIESLL

A2, Shrd Ulmcah Vashishi,

Ceentre fior Inlegrated Developanent,
42, Manik Vilas, Gwalior,

Tel:- 326174, 4124686,

13, Daniel J. ‘T heophilas,

Centre lor | abour Kducation and
Socil Research,

14 Indira Vibar, Seepal Hoad,
PB .\*a..‘-S, EII-I.I&PHI-"'}SML

Tl OT752720404, (04452) (40144)
Fax:- 200144, 21400,

Jd. Shri K.P. Saral, Secretary,
Mudhyn Pradesh Dal Kalyan Parishad,

(Street Children),
Hostel MoJS. Mol ani. Pliooal-362 021

Master of Social Wark

16

Tnipur-302004,
Tel:- 560291, 560244
Fascz- (0141} 365268

75, Mr. Rakesh Snehi

Hajasihan Mahila Kalvan Mandal,
Vishwamitra Ashram,

Amandpurs (Topdara),

Anuer.

Teck- 420635, 427840

SIKKM

76. Dr. Yogesh Venna,
Rotary Club

Gangiok,

Sikkim,

Tel:- 24555

TAMIT. WADL

77, Do, 5. Sundermman,

Direcior,

AYS Kesearch Foundation of India,
2(v2, Bagirmhy Anunal Street,

T. Nagar, Madras-600 017,

Tamil Madu,

Tel:- 5258014, 8234797

T8, Dr. Suniti Solonon,
Mireatar,

Y.RG Care

Raman Street, Chennai-G00 017,
Tel:- 8254242

Fax:- 8259600

79. Mas. L. Kumaramangalam,
PRAKRITI,

&, Jaganathan Read,
Mimgambakkam,

Chenpai -500 034,
Tel--8276222
Fax:-044-8269625.

80, Ms. Jaya Sreedhar,

Media Foundation,

MNo.6, Mumgambaam High Road,
Chonnai 6.

Tel:-044-8278870.

Fax:-821 2138

B1. Shri Ashok Pillai,
Inelian MNetwork of Peonle §ivine with



Pli-SRGR51.
MATIARASHTRA

35 De 1, 8, Gilada,

Tndizn Health Ovganisation,
Municipal Schwol Building,
11 Hospital Cowpound,
huwmbai-400 D08,

Tel:- 3738999

Fax:- 38644733

6. Dr. Vimala Nadkari,

Tula Institute of Social Scitnces,

(Dept. of Medical & Psychialiic Social work),
Post Box Mo 8313,

Sion-Tromboy Road, Dieonar,

tdumbai-400 038,

Tel:-556 32 94,

Fam:-5506 2912,

37 Dr, V.8, Gure,

Sevadham Trust,

Clo Manaj Clinie,

1 148, Sadashiv ey, Puise - 411 O30,
Tel:-d 72700

18, Dr. B. Gowed { President)
Service of Society,

A Wing, Unnya Aparlments,
Canada Corner,

Mazik-422 005,

Tel:-{0253) STETOE, 570707
Tz 350750

39, Dr. Ashn Apte,

Wanchit Vikas,

405/, Marayanpet,

Tiehind Modi Ganpati Tem)ple,
Pune-411 030

Pliz- 454658, 483050

40, D, Jairaj . "Uhanekar,

ASHA Project,

AINSETLY and Veallh Action,
Mumibai Municipal Corporation,
Tind Moor, Musicipal Dye Llogpital,
Maulaua Shaukat Ali dMarg,
lumbai-40000E,

Tel:-30804 86, 308860000

Fux:- 3005175,

41, 8. Amne John LM,
 atholic Murses Conild of India,

Master of Sockal Work

17

HTWVIAIDS {INP+),

20-02, Pheimalas Pl Road,
Chennai-600 017,
Tek-{044) 8258014

Fax:- (D44) 3256842

82, Do, Bimal Charles,

Aasislanl Direclor - NGO Programme,
ATDS Prevention and Control Project
{APAL)

Voluntary Health Services,

Adiyar, T1C1. poat,
Chenrai-600113

23, Dr. Saraswail Swnkare,

DESH,

1Y Monte Colony,

TTE Woad, Alwamet, Chennai 600 0138,
Tul- 499 5580

PFam;-49700 54,

B4, Bhri LY. Xavier,
Managing Tristes,

Reaching the Unreachied Trust,
Susai Magar, Palldavaran,
Tamdl Madu - 632326,

Pl (04175) 25020

TRIFITRA

RS, D, Mis.Shreelekha Rai,

Voluntary Health Association of Tripura,
Mear Bangladesh Post Oifice,
Apartala-TRO007.

Tel:-0381-222840,

LUTTAR PRADESH

B0, Dz, ) Madbur Chopra,
Medical Ofificer in charge,
Sanivan Kalyan Samiti,

275, Eaiphar,

Allahalzad,

#7. Shri Bimal Arers,
CIDRAP,

483/ 14, Mohan Meakin Road,
Daliganj, Lucknow-20 (U.T")
Ph:-323863, 370461

Fax:- 212714

28, Mrs. Sutaps Mukherjee, [Secretary)
Ciram Miyodan Kendra,



C.ML 6.1, Mational Secretariat 2,
51 Michae] Annex, 2nd Floor,
Mahim, Munibai-d00 016,
Tel-4456135

Fan:-d4561 35,

42, e, Mandeep Dhaliwal,

Fawyers Collective,

dih Floor, Jalavamn Jyut,

63, Ghogha Strcel,

{janmni,:-hmnu Lanc), Flora Fouwdation,
Muombai- 400001,

Tel:-2830957, 2K3-2541,

Fax:-282 3570,

43, Dir. Subhash Hira,

Drirector, _
AINS Besearch & Control Chganisation
(ARCOM),

STD Duilding,

JJ Hospital,

el umbsaz-00 008,

Phz- 3742193

Fax-- 444 037

MAXIPUR

44, Shri Nobokighone Singly,
Secretary,

Centre for Social Devolopment,
Place {'ﬁnmpmuul {Wl:'il],,
Tenphal-795000, hanipur
Tel:-2230004,

45. D, Jayania Kouwmar,
Institute for Social Diseaves,
Singhjamei, Mathal,
Chowngtbam |eokai,
Irpheal- 795001, Manipur,
Tel:-{0385)-227574

4. Shri H, Haghommani Singh
Lifielire Foundatian
Kelshamthang, Top Leirah,
Imyehal-395001.

Telefnx:- 0385-224 1 ¥,

47. Shri Vikram Nepram,
Praject EMrector,
Continmmm of Care Project,
Clo Medical Dive<torate,
Giovt. of Manipur,
Lamphelpal, Inghal-4,
Manipar,

HMasler of Social Worlk

R-10/1181, New Raj Nagar,
CGhaziabad- 201002,
Tel:- 21717291, 91723782

£9, Ms, Dioo Mair,

Women Avtion Uroup, CHELSLEA,
House Mo 181, See-37,

MOIDA,

Dzt <Claniambudl Nagas.

Tel:- 8572483

Fax:- B5T 2423

o0, I)r. .M. Bharpaws, Scoretary,
Vaoluntary Action for Community Health
{VACIT),

DBAav-213, Kedar Napar, Agra-282010,
Tel:-0562-26 1484

WEST BENGAL

91. M5, Anamlita Ray,

Child in Need Tostilute(CTNT),
Posl Box No. 16742,
Calcutia-T00027.

Tel:- AGTR 192, 4671206

92, Mr. Apawba Ghosh,

West Bengal YVoluninry Blood Douors Famim,
T3, Pioneer Fark, Barasat,

Morth 24, Paragnas,

West Boupnl-T43201.

Tel-5525277

B3, Ms. Taposhi Bhaltacharya
Vivekananda Fducation Socicty,
1373, Kalicharan Dutta Road,
Calcma-6l,

Tel- 4630365, 4681550

Fux:- 465-0164

04, Ms.Papia Seu,

West Dengnl Voluotary Health Associatiou,
ADS Contval & Prevention Pragramme,
19 A, D, 5.0, Avennc,

Cabeutla - T000 4

Tek= 2406754

Fax:- 2487628



95. Shri Ravi Kant,

Jan Shakii Vahini,

A-139, Shivalik, Malviya Nagar,
{Opp. Aurobindo College),

Mew Delhi.

Tel:- 6283054, 8-2T71267.

Fax:- 6B52080

96. Shri Deepak Meshram,

Volunlary Health Association of India,
40, Instiluiional Arca,

South of TIT, MNear Quiab Hotel,

New Delhi-110 069,

Tel:-6518071/2, 6515018

97. Dr, T.C. Sharma,

Indian 1ted Cross Society,

1 Red Cross Road,

Mew Delhi-110001.
Tel:-3711551, 37164441, 3716305
Fax:-3717454.

08, The Branch Manager,

Family Planning Association of India,
FPAL Bhawain, Sec-4, RK, Murpm,
Mew Delli-22.

Tel:- 6172359

09, Dr. S. Nath,

SULATBH,

Sulabh International Institute of
Healil & Hygicne,

Sulubh Bhawan, Mabavir Enclave,
Plami-Dabri, Mew Dellu.

Tel:- 5553823, 5501494

Masber of Social Wark

100, Dr. Shohha Yoman,
Christian Mecdical Association of India,

A-3, Plol No.2,

Local shopping Centre, Janak Pori,
New Delhi-1 10058,

Tel:-359971-3

Fax:-5598150.

101, Ms, Mihanka Sinha
Parivar Scva Sausthan,
J-125, Sahet,

New Delhi-17,

Tel:- 6965710, 6967473.
Fax:- 6907473,

102. Dr. Rajiv Tandon,

Roegional Dircetor (1ITV/ AIDS),
Rotary International South Fast Asia,
¢/o Tandon Nursing House,

C-55, Anandl Niketan,

MNew Dellu- 21,

Telelax:- 6875354

103, Di. Christopher Nathan,

Medical Ollicer,

The Catholic Health Association of India,
I.B. No.2126, Gunroch Enclave,
Secunderabad-500003.

Tel:- 8482923

104. Shri Madhab Lal chaterjee,
Indian sociely of Blood Transfusion
& Immunohasmatology,

Cfo 73, Pioncer Park, Barasat,
North 24, Paraganas,

Wesl Bengal.



List of Foreign Agencics

1. Ms.Daris D' Cruz Grole,
UNAILDS - India,

C-199, Delence Colony,
New Delhi-110 024,

Tel:- 6875760

Fux:- 6885540

2, Shri Mehboob Dada,
Furopean Commission,
42-A, Golf Link,

MNew Delhi-1 10003,
l'el:- 4627896

3. Mr. Bob Fryatt/

iMr. G, Balasubrmmanivm /

Ms. Madhu Deshmukh,
DFID-Health & Population Office,
50-M, Shantipath,

(Gate No. 4, Niti Marg,)
Chanakyapuri,

MNew Delhi-1 10021,

Tel:- 6871657

4. Ms. Geetanjali Mishra,
Programme Officer,

Ford Foundalion,

55, Lodi Estate,

Mew Diclhi=1 10003,

Tel:- 46159441

5. Ms.Poonam Mutreja,
MacArihur Foundation,
Cora C, Zone VA, 1sl Floor,
India Hahitat Clenlre,

Lodi Fstales,

New Delbi- 110003,

6. Dr. Ravi Anand,
CEDFPA,

IIFPS,

| iason Office,

412, Shanti Niketan,

Haster of Socinl Work

20

11. Ms. Asa Anderson,
IINESCO,

LUNESCO House,

4. Poorvi Marg, Vasaol Vihar,
New [Delhi-110057.
Tel:-6141437

12. Mr. Wasim Zaman/Dr. Farah Usman,
UNFPA, Representative,

55, Lodi Estalc,

Mew Delhi - 110003

Tel:-4628877, 3782317

13, Mrs. Geeta Scihi,
Officer-in-charge,

Regional Project on HIV and
Development,

(C-199, Defence Calony,
MNew Delhi-1 10003,
Tel:-4632339

Fax:-4631647

14, Dr. Abdul Latif,
Regional Representalive,
UNDCP,

11C, 40 Max Mucller Marg,
MNew Delli- 110003

5. Dr. K. Sudhakar,

Office of Population, Health & Nutrition,
USAID, B-28, Institutional Arca,

Qutab Hotcl Road,

New Delhi- 110016,

Tel:-6865301

Fax:-6868504

16. Mr. Wemer K. Blenk,
Director, 11.0 Arvea Office,

ird Floor, India [Tabilal Cenire,
Lodhi Road, New Delhi- 110003,

17. Dr. lzabelle de Zovsa.
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New Delhi-110021.

7. Mr. LP. Narain,
Regional Advisor on ATDS,
WHO House,

L.P. Eslale,

MNew Delhi.

I'el:-331 7804, 3317323
Fux:- 3318412

8. Ms. Jillian Nellsop,
Aushid,

Australian High Commission,
Mew Delhi.

Tel:- 6388223

Fax:- 68X7492

9, Ms. Yasmin Zaveri,
SlDA,

Clo Swedish Embassy,
Nyaya Marg,Chanakya Puri,
Behind Russian Embassy,
New Delin-21.
Tel:-6R75760

Fax:- 6885540

10, Dr, Sanjiv Kamar,
UNICEF, India Country Olfice,

) 73, Lodhi Estate, New Delhi-1 10003,

Tel:- 4690401
Fax;- 4690410

Master of Social Work

Population Council of India,
Zone 5A, Cround Floor,

India I lahitat Centre,

l.odhi Road, Now Dclhi - 110003,
Tel:-464290]

Fax:-4642003

18. Ms. Tara A. Shamma,
Programume Officer,
NORAD,

50-C, Shantipath,
Chanakyapuri,

New Dellu-110019.

19, Dr. Jomes Abrahan,

Dircelor,

HOPE Foundation,

(An affiliate of Hope World wide),
D-32, 15l Floor, Jangpura Extension,
New Delhi-110014.

Tek:-4321515, 4311359

Tel=-4M 9672

20. 13r. Raj Kumar,
Public Health Specialist,
Waorld Bank, New Delhu.
Tel:-4617241

21. Dr. Henry Alderfex,
Project Concemn International,
Tel-4641624

Foax:-4641625

22, Dr. T, Walia,
WHO/WR India,
Tel:- 3018955,



ANNEXURE-2

SYLLABUS

B.TECH.
(CHEMICAL ENGINEERING)

MOTILAL NEHRU NATIONAL INSTITUTE OF
TECHNOLOGY, ALLAHABAD -211 004
INDIA

B.Tech.-Chemical Engg,



STRUCTURE FOR B.TECH IN CHEMICAL ENGINEERING

: SEMESTER-1 , | SEMESTER-TT _
SN, Subject L [T|P jCr SN T Subject L IT|P |Cr
PH Phiysics-1 13 |13 ;5 |PL Physics-T1 3| |2 |5
101 - I | 201 1l
A Maihcmatics-1 310 14 |[MA Mathematics-LL {3 [1 |0 |4
101 . 201 .
8 ntroduction |2 |02 13 |Cs Computer 2 (1|2 14
101 Engg, ! i 201 Programming
I Profession | | _
' EX Elccirical e id (D2 1 3 | HS201 | Goglish 2 (L]l 3
101 Fleciromics i f Language  and
Engg. | CI201 | Compasition/
i b Chemistry 3 |1 |2 |5
| HS/101 | English 2 (1)1 |3 |AM Engincering 3 |1 L2 |
: CHAO1 | Languape  and E i m Maehanics
; Compaosition/ i
Chemisiry 3 b1|2. |5 "L
ME Inttoduction to |2 [0 [2 |3 | ME20L | Introduction to}2 (D j2 |3
10l Maooufacturing | / Manufacturing
! Processesf MC201 | Processes!
M Engincering 2 |04 |4 Engincering 2 j0 4 14
1 Graphics Graphics
-‘ 16[3 (10|23 - 1515 |9 |24
) TOTAL CREDETS P A A ) TOTAL CREDITS (O I A
: 173 (13|26 16 {5 |12 {27 |
SEMESTER-III | SEMESTER-1V e
S.N. | Subject L ITiP |Cr SN |Subject L {T |p [Cr
MA | Mathematics-II |3 |1!0 |4 |ME |Computationdd and{2 |0 [2 |4
201 E | | 401 | Statistical Technigues
i CE Covironment and |3 | 1 h 0 |4 |CL | Fluid Panicle 3 |1 |2 |5
01 | Eeology ! 401 | Mechanics and
- E mechanical
i uperlions
[ AM | Matenial Science |3 |1 12/2 |4 jCL ¢ Llcat lransfer 3 11 |2 |5
' 301 | andd Engineering 402 | Operations
ME | Engincering 3 (1{2 |5 |CI. {MassTransfer-T 3 |1 |0 |4
{ 301 | Thennod yeamics 403 L _
Gl | Fhaid Flow 3 1182214 (CL | Organic and Mhysieal 12 (] |2 |4
( an Operations | 404 | Chemistry
Cl, | Chemical 3 1110 |4 (CL | Chemical 2 |1 |0 |3
32 | Procoss 405 | Technology - 1
[ || Principles
TOTALCREDITS |18 |64 |25 TOTAT. CREDITS 1515 |8 [25

18 Ve Uhounds ol Eogga 2



SEMESTER-V T SEMESTER-V1 T 5
S.N. | Subjeet - L [T]Pr [cr |SN. | Subject LITIP [Cr
L Chemicnl Reaction 3 |1|0 |4 |ME |Processequipment |3 |2 [0 |5
501 Engineering - 612 | design Lot
CL Chemical i3 (1|0 |4 |CL |MNew Scparation 3j2)01]5
502 | Nngincering G601 | Processes
‘Thermaodynamics ! N
CL | Mass Transfer - Il 3 |12 |5 (CL | Transport {3120 |5
503 602 | phcnomena i
CL Process dynamics 3 1 112 |5 |CL | Eovirommental 311215
S04 and control | 603 | Pollution,
wonitoring and
DR | Control
CL | Chemieal 3 |1{2 |§ {CL |Chemical Reaction|3 |1 |2 |5
505 | Technology Il 604 | Engineering-0 | |
1S Principles of 2 [1|0 |3-]HS |Soflskils ojo{2]|0 |
501 managemicol i 602 | workshop
2% - 25
TOTAL CREDITS TOTAL CREDITS
SEMESTER-VII SEMESTER-VTIT
S.N._| Subject L [T]r [Cr [S.N. [ Subject LT [P |G
CL Plant Dosiygmy und |3 12 (0 |5 | CL | Hazards and 3 12 (0 135
701 | Economivs 801 | Safety in -
Chemical
o % Industries
Ol: | Open El-1 301 (0 |4 |OE | Open G-I 3|1 Jo [4
701 o | 801 -, )
C1. Praf. 1il-1 3 (1 }0 (4 |CL |Prof ELII '3 |1 10 |4
M0 _ 802 _ | B
CL Mol. EF-11 J (110 |4 {CL | Prol. BV I3 E 1 |0 |4
703 | $03 | |
CL | Majur Mroject | 0 (01168 |CL |MajorProjectIt | 0 [0 |16 [8
' 704 | _ §O4 )
25 I 125
TOTAL CREDITS | TOTAL CREDITS ||
- I -

T T b A hpwairal Ny, 3



SEMESTER -I

PHYSICS-1

1. Special Theory of Relaiivity
Frame of Reference, Galilean Transformmation, Inertial and Mon-incrtial frames, Postulales
of Special Theory of Relativity, Michelson-Morley Experiment, Loveots fransformualion of
space and time, Leugth contraction, Timc dilation, Simullancily in relativily theory,
Addition of velocitics, Relativistic dynamies, Variation of mass with velocily, Equivalence
of mass and cnerpy.

2, Theemal Physics
Maxwell-Roltzmann Law of disteibution of molecular veloeities, Evaluation of ran s veloeity
and of averape and most probable speeds, Mean [ree path, Transport phenoniena,

3. Geomelrical Oplics
Combination thin lenses, Cardinal points of coaxial oplical systems, thick lenses, location
anel properlivy of cardinal points, Newton's formla, graphical construction of images, Eye
pieees, Aplantic points. Optical Instruments-Spectromater {Prism and grating), Sextanl,

4. Physieal Optics
Interference- Condition of observing interference. Degree of coherence and visibility of
fringes. Production of interference fringes and determinalion of wavelength vsing Fresnel's
Kiprism. Micliclson interferometer and its uses. Interference duc to thin films., Wedge
shaped films, NWewton's rings.
Dffraetion- Frasnel's Diffraction, Fresnel’s Hall Perod Yone, Zone Plate, Frannholer's
diffraction by single slit, double slit. Theory of planc grating. Width of principal maxima.
Rayleigh's criterion of resolution. Resolving power of prism and grating.
Polarixation- Unpolarised, polarized and patially polarized lights, Polarvisation by
reflection. Double refraction by uniaxial crystals, Polaroids, Huygen's theory of double
refraction. Hall” wave and quarter wave plates. Production and analysis of plane elliptical
and circularly polavized light. Optical activity. Fresnel’s theory of optical votation, Specific
rotation, Biguarte und Lanrent half-shade polarimcters.

5. Hulography
Basie principles, Holography and its applications.

(. Luscrs
Stimulated and  spontaneows emission, Binstein coelMicients, relative contribution ol

stimulated and spontaneous cmissions, population inversion, Laser emission, Ruby and He-
Me Jasers, characteristic of Laser light,

7. Acoustics
Production and detection of Ultrasonics, Measorement ol Velocity in Liguids, Applicalions
ol Ultrasonies. Accoustics of bmilding,

References

1. Mechanics-DS Mathae

2. Optics-ALK.Ghatak

3. Heat and Tllermm‘lyn.puﬁcg-]-trjjlai & Subramamum

P Terk-Chemicn! Eupy. d



4. 'thermal Physics-B.K. Agarwal
4, Physics of Oscillations and Waves-R.H.Singh
5. Engincering Physics=AS8 Vasudeva

List of Expueriments
Minimuom ten cxperiment o be compleled out of the following-

1. ‘o detenmine the co-clliciont of viseosily of water by capillary flow,

2. Vo determine the co-cllicicnt of viscosily of liquid by rotating eylinder method,

1. To determine the suckee ension of waler by capillory riss,

4, To deterniine the surlace tension of water by Jager's Method.

5. To determine the co-efficient of thermal conductivity of good conductor by Searle's
method.

6, To detenmine the co-efficient of thermal conductivity of bad conduclor by lee's
method.

7. To deteonine the co-efficient ol thermal conductivity of rubber.

8. To detenmine the value of mechanical equivalent of heat by Callender’s & Bame's
methad.

9. To delemmne the beight of building by Sexilanl.

10, To detenmine the focal length of combination of two thin lenses by MNadul slide
ussembly and its verification,

11. To determine the wavclengih of light by Fresnel’s biprism.

12. To determine the wavelength ol light by Newton’s ving method,

1. To determine the wavclength of light by Diffraction Grating,

14. To determine (he dispersive power of the given malerial of the prism.

15, To detevnming the specific rolulion of canesugar using Polarimeter,

MATHEMATICS-1

Quadric surfaces in three dimensions, Seguences and series, Power serics, Limit, Continuily,
Differentiability, Mean valuc theorem, Taylor's theorem fowr functions of one and two
variables, Transformation of one system of coordinates into gnother systom, Extrema of
lunclivny of multi-variables, Delinile imegrals, Trapezoidal and Simpson rule, Improper
integrals, Applications, Vector caleulys- Gradient , Dircctional derivatives, Curl and
divergence, Double, triple, line and surface integrals, Green, Gauwss, Stoke's theorems and
applications,

References

I. Thomas and Finney, Calculus and Analytic Geomelry, Narosa Pub, House, New
Drelhi.

2. N. Piskonov, Dillerential, and Integral Caleulus, Vol 1 & U, Mir Pub, Moscow.

3. Jain and lyenger, Advanced Engincering Mathemalics, Marosa Pub, House, New

Delhi,

T. Mazamdar, Lngincenng Mathematics, New Central Book Ageney.

Jaggi and Mathur, Higher Engineering Mathematics, Khanna Publishers, New Delhi,

Bali and Tyengar, Ingincering Mathematics, Khanna Publishers, New Delhi.
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INTRODUCTION TO ENCINEERING PROFESSION

tormation Tee ¢
MS WINDOWS, commands, editing und saving files, word procossing, file
minagement,
LINUX Commands, editors, Files & Dircetotios, LINITX wnoals,

Tuternet and Waorld Wide Weh :
Iniroduction to Interset, www, Internet browsers Netscape & Explorer, Introduction of
PINE/ELMM, FTT, Telnet, Search Cngines,
Ilypertext Markup Language, HTMIL. Taps, Frames, Creating IIYML docoments,
DHTML.

References

I, D.S.Yadav, Foundation of Information rechnology, New age International 2003
2, 5 Dash Iniroduction to enix, TMH

ELECTRICAI. AND ELECTRONICS ENGINEERING

A. Electrical Engineering

Iutradicilon fo Klectrical Englneering

Gieneration: Types of power Planl, Functional Block diagram ol Generating stations (11ydel
& Thermal Slations)
Transmission: Standards (AC & DC), Substations, Grids
Distribution: Industrial, Commcreial and Domestic Standords,
Utllization: Typcs of loads, UPS and domestic inverters,
Domestic Wiring: Malenals, accessories & ratiogs of the wirng matenals, types of wiring:
stare case, fluoresceni tube and simple domestic wiring layout, carthing and electricity mles.
Steady-state analysis of AC cirevits: Sinusoidul and phasor representation ol Voltage &
cwiren|, single phase ve cirenit behavior of B, L and C, Combiation of B, L and C in scnc}.
anil parallel. Resonanye,

Three Phase AC cireunits: Line and phase voltagefeurrent relationship for star & della !
connections. |
Measuring Tnstruments: Types ol instuments, working principles of Ammeler, Yollmeler,
Waltmeter & TFnergy meter.

Trapsformer & Rotating Machines: Principle of operation und construction of single-
phase ansformer, phasor diagram and equivalen circuits, efliciency and voltage regulation,
Principle of clectromagnetic crergy conversion, Starting and speed contral of DC and AC
molors
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B. Electronics Engineering

Junetion Diode : p-n junction, v-i characteristics, diode resistance, capacilance, switching
time, diode applications, Breakdown mechanism, Zener and avalunche, break dowi
characteristivs, Zener diode and its applications voltage repulator.

Bipalar -junction Traosistor ; Bipolar junction transistor, CE, CB and CC configunitions
and characteristic curves, [tequirement ol biasing, types of” biasing.

JFET and MOSFET: The JFET and MOSEL L action; characleristics.
Lingar 1C and ts apptications

Digital Electronics: Mumber systemms, conversion of bascs, Hoolcan Alpebra, logic pates,
Concept of universal gats, Flip-Flops and countor.

Elcctronics lustruments -Oscillators, Digital Multimeter and its applications, CRO and its
applications.

ENGLISH LANGUAGE AND COMPOSITION

l. Kemedial Grammar: B is {he hasic core lor the development of the Eilglis:'h language
and 11 can be more enhanced through our mini language lab currently, though in future
with compulerised lanpguage lab containing tense busters and other sofhwares to
develop inlerests in stndenis Lo learn lpnguage through games,

Confent: Acticles, Prepositions, Tenscs, Aclive and Passive forms.

2. Cifective comprehension: In this global era effective comprehension is an atiempt (o
develop in technical students to comprehend different topics relative to varied
scientific and social myriad happenings in the world thus bridging the gap from the
scientific= technical culture fom the liberal arts culture,

Content: Passages from News Papers, magazines and short comprehensions fromn GRE
packages

3. Tiflcetive Composition: Liberal space hag been devoted to written composition and an
overall indliative will Be taken to show the stadents that most offcetive writing-
seienlifiec or lilcrary-adapts certain principles of rhetoric which ean be learnt and put
into praciice through artistic writing.

Contenl: Discussions on varicd topics in tulorials, cxcorpts fiom mapgazines and
TCWEpApars,

4, Pronuncinlion Skill: One of the important aspects in communication and personality
impression ol the students. This will be enhanced through the aid of lanpuage lab and
the instruclors own drilling exerciscs. So that availing such a skill can create greal
space [or themsclves and for job in this age of plobalisation, where overall developod
personalily is more casily absorbed.

Conlent: With the help of language lab and instructors drilling sxereiscs,
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INTRODUCTION TO MANUFACTURING PROCESSES

I, Introduction to Materials and Manwfacturing: Introduction Lo engineering
mulcrials such as metals and alloys and their applications. Art of manufacturing,
Classificalion of manufacturing pracesses, Guide to processing of metals and alloys.

2. Machluing Processes and Machine Tools: Classification of machining processes
and machine tools; Construction and warking of lathe, Drilling machine, Shaper,
Slofter and Plance, Boring Machine, Milling Machine, Grinding Machme, Brief
infraduclion of Newer Machining Processes such as EDM, TCM, USM, T.RM, WIM
(< [

3. Casting Processes: Elemonts of Sand Mould, Method of preparation of Sand Mould,
Infreduction of casting defoots.

4. Press Working Operations: Classification of press working operations, Construction
of Power Presses, Press workiop terminology, Types of dics and their operations.

5. Fabrication Processes: Classification of welding operations, Types of joints and
welding positions. Brief description of Arc, Resistance and CGas welding techiiques.
Brazing and Soldering.

6. Modern Trends in ManuTacturing: Automation, Concepl of CATY, CAM and CTM;
Cloneepl of Micro manulaciuring and nano-lcchnology.

ENGINEERING GRAPHICS

General: Tmportance, significance and scope ol engineering graphics, dimensioning, scales,
dilferent Lypes ol projections, orliopeaphic projeclions,

Projection of Points and lines in dilferent quadrants, iraces, inclinations, and true lengths of
the lines, projections on auxiliary planes, shorles! distance, intersecting and non-intersecting
lincs.

Plancs ather than relerence planes: Perpendicular and oblique planes, their traces, inclinations
ele, projeclions of points and lines lying in the planes, conversion of oblique plane inlo
suxilinry plane and solution of related problems.

Projections of plane figures; Different cases of plane fipures (of different shapes) making
diffevent angles with one or both veference planes and lines lyiug in the planc figures making
difterent given angles ( with one or both reference plancs). Obtaining truc shape of the plane
ligure by projection.

Projection ol solids: Simple cases when solid is placed in different positions, axis, faces and
lines Iymg i the faces of the solid making given angles,

Development of Surfaces: Development of simple objects with or withont scclioning,
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Basic Concepts: 18 drawing conventions, ling symbols, Kinds of line, drawing sheet Ia:.fnut.
rules of printing, prefecred scales.

Prajections: Perspective, orthographic, isometric and obligue projections, sketching of
orilographic views from pictorial views, precedence ol hines.

Shape Description (internal): Tmportance of scetioning, principles of Ht‘:l:.-lmllll'lg,, types of
sections, cutting plane representation, scetion lines, and conveniiveal praclices,

Size Descriplion: Dimensgioning, size and location dimensioning, Principles and eonventions
of dimensioning, dimensioning cxercises.

Serewed Fusteners: Introduction, Screw Thread nomenclature, Forms ol Screw Threads,
Thread weries, Wulti-start threads, Right hand and feft hand threads, Wepresentation of
thrcads, Bolted Joints, Locking ancangements for nuts, foundation holis.

Compuler Graphies: Basic Concepts and use. Methods of constructing pbjects in computer
alded design sollwares,

References:
1. M. Swdheswar, P. Kannaiah, V. V. 5. Shastry, “Machine Diawing”, Tata McGiraw Hill
Publishing Company Limited, Mew Delhi, 1983
2. Bhatt, N, D, *EBlementary Cngincering Thrawing”, Charotar Book Stall, Anand, 1998,

3, Laxminarayanan, V, and Vaish Wanar, R, 5., ‘Engineering Graphics®, Jain Brothers,
New Delhi, 1998.

4. French and Vircek, The fundamental of Enginecring Drawing and Graphic
Technology’, McGraw Hill, 4™ Edition, 1978.

3. 18 696 (1972); Code of pragtice for general engincering drawing', BIS, New Delhi.

6, B 8. Gill, * A Text book of Machine Drawing", Katson Publishing House, Ludhiana,
[ UE,

7. f_nu.sr:ckc:. Mitchell, Spener, Hill and Dygon, ' ‘I'echnical Drawing®, MeMillan &Co.,
7h 13d, 1980,
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SEMESTER-L1

PHYSICS IT

[, Electrostatics

Background of vector ¢aleulus, Quantizalion aml ¢unservation of charge, Coulomb's law
{vector forn) and superposition principle, concepl ol electvic field lines, Mlux ol E-field,
Causs flux law (Inlegrul and differential form). Simple cases of charge disinbuiions, Energy
of chargc disinibution, Energy s an intcgral over the lield of uniformly charged spherical
surface and volume.

2. Flcetric Current
Cumrent Density Veetor, Fquation of Confinuily, Ohm and Joule’s Laws (Intcgral and
thiffcrential forms),

3. Magnetn statics

Ampere's Law, Biot Savert's Law, Law of Foree in magnchic Field on cwrents and Charged
Parlicles. Maguetic Field due 1o a Straight Infinite Wive, Magnetic Field due to Cirgular Loop
and Solenoid at Axial poinls, Vanation of Magretic Deld with distance along the axix of
Helmholiz galvammmeler, Vector potential and its Evaluation for Uniform magnetic lield and
[or Suaight Infinile Wire. Divergence and curl of B, Distant Field due to Loop of Cument.
Magnetic Momenl, Magnetic materials and magnctization. Magnetic Currcal Freld T1, Cord of
H and caleulation of 11

5. Time Varying Ficlds

Displacement Cuormrent, Carl [, Faraday’s Law(lntegral ond Differential forms), Self and
flumal Inductances, Energy of Coupled Circuits and Current Disteibution. Fnergy s an
Intepral over the Maynetic field. Onergy ol a Solenoid.

6. Eleclromaguctic YWaves in Free-Space
Maxwcll cquations. Planc Polarized lane Wave Solution. Characlenistics of these
Electromagnetic waves. Poynting's Theotem.

7. Atomic & Nuclear Ihysics
X-rays-Characteristic and conlinnous X-ray speciva, Mosley's taw, X-ruy absoiption X-ray
diffeaction, Dragg"s law, Laue Spots Bragp’s Spectromeler. Compton cMecl,

8, Magnctic Propertles of Muatcrials- Ferro, Parg, Din, Antiforo amd Perri Magnetic
Mafedals. Hysteresis enrve und their uses. Larmor's 'Uheory and Diamagnetic Susceplibility.
Langevin's Theory and Curie-Weiss Law, Magnetic Clrouits.

0. Quanium Conceptx -Particle nature ol radiation, Wave nature of Particles. De-Broglic
Waves, Davission-Germer experinicnl, Wave Packets, Phase velocity amd group velocily,
Tleisenberg’s Uncertminty Principle and its applications, ong-dimensional Schrodinger's wave
equation and concepl of probabilitics, amplitude, application to onc-dimensional potential
well.

10. Particle Physics- Classification of clementary Particles
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[Relerences

1. Electricity & Magnetism-Brijlal & Subramanivm
2 Eloctricity & Magnetism-K K Tiwari

1. Intradection 1o Electrodynamics-David J.Grilllhs
4, Modem Physics-Beiser

5. Engineering Physics-A.S. Vasuduva

6, Physics for Eigincers- MR, Stinivasan

7. Quantum Mechanics- Gasirowicz

List of Experliments

Minimum ten experiment 1o be completed out of the following-

1
2
%
4
5.
.
7.
8.
o,
10.°
11.°

. To determime the specilic resistance of wire by Carry-Foster's Bridge
‘I'o detenmine the reduetion factor of Helmboliz Galvanometer.
To determine the L.C.R. of copper using vollameier..

I'o converl a galvanometer inlo a volimeter of 3 volts.

To eomverl o galvanometer into an ammeter of 2000 milliamperes,
To determine the variation of magnetic field along the axis of curcent carrying

coil .

‘I'n determine &/m by magnetic focussing.
‘To Werify Stefan’s law,
T'o study the non-Obmie behavior of the filament of an electric bulb,

I'o compare the illuminating power of Iwo electric hulbs by photometer,
l'a find the resistance ol a galvanometer using P.0.Box.

12. To [imed the intemal resisiance of a ccll using P.O. Lox.

13. To (i e cutvent sensitivity of a galvanometer uging P.0 Box,
14, To ealibrate a moving coil galvanometer using P.O.Box.

15. To calibrate an ammeter and voltimeter nsing Potentivnmcter

MATHEMATICS-LI

Linear veetor spaces, Lincar transfonnation and matvices, Detenninants, Lincar simullancous
algebraic cquations, Special matrices, Quadratic forms, Diagonalisation and canonical fonus,
First order ODE, IVP/BVP, Existence and uniquencss questions, Sysicm of lincar equalions,
igher order ODE, Solutions of homogencons and non-homogeneous ODE, Variation of
parometcrs, Undetermined coefMicients, Taplace transforms and application Lo solutions of
ODE, Scries solotions, Stum-Tiouville problem, Chrthogunal polynomials, Fourier serics,
Fourier integrals, Generalized Fourier serics.

References:
1. E. Kreyszig, Advanced Enginecering Mathematics, 8 Edition, Wilcy Fastemn
2, Jain apdd Tyengar, Advanced Engineering Malthcmatics, Naroza Pub, [Touse
3. Ingpi amd Mathur, Higher Engineering Mathematies, Khanna Publishurs.
4. B.S.Grewal, Higher Engincering Mathematics, Khanna Publishers.
5. Hoffman and Kunj, Linear Algebra, Prentice Hall

6.

Bali

and Iyengar,” Engincering Mathemaltics, Khanna Publishers
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COMPUTER PROGRAMMING

Writing u Stmple Program: Leaming the form of a C program, Declaring variables,
designing program flow and conirol, delining and using functions, using standard terminal
VO funclions.

Fundamental Dmta Types and Storage Classes: Character lypes, Infcger, short, long,
upsigned, single mid double-precision Moating point, slorage classes, aulomatic, register,
static and exteral,

Opcrators and Expressions: Using numeric and relational operators, mixed operands and
type conversion, [.ogical operators, Bit operations, Operntor precedence and associativily.

Conditional Program Excention: Applying if and switch statements, nesting i and clse,
residictions on swilch values, use ofbreak and defaull with switch.

Program Loops and Lteratlon: Uses of while, do and for loops, mulliple loop vanables,
assigunent operalors, using break and continue.

Madular Programming: assing avguments by value, scope tules and global variahles,
scparate compilation, and linkage, building your own modules,

Arrays: Armay notation and reprosenlalion, manipulalmg amay  clements, using
multidimensional wrrays, arroys of unknown or varying size.

Structures: Purposc and usage of simichures, declaning simichures, aszigning ol struciures.

PPuinters to Ohjects: Polnter and mbdvess arithimetic, pointer oporations and declarations,
using pointers as function srguments, Dynamic memory allocation, defining and using stacks
and linked lists.

Unions: Componcots in overlapping memory, declaring and using vnions .h v, private ¢
files, Hiding private variables and functions.

Countiolling Devices: Bil access and muosking, poimting (o hardware stincturcs.

Operating System Intcraction: Reading command line srgumments, crealing and acccssing
files, file opening modes, formatied disk 10,

The Standuved C Preprocessor: Defining and calling macros, wtilizing conditional
compilation, passing values (o the compiler.

The Staudned C Library: Input/Output @ fopen, lread, ete, siring handling functions, Math
lumctions ; log, sin, alike” Other Standand C funclions.

References:
1. Huerbert Schicld, Complete reference in C,° TMIL
2. Yashwant Kaneikar," Let US C°, BPB.
1. Ralagurswamy, ‘Programming in ANSIC," TMIL
4. Voshwant Kanctkar, Poinders in C,
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CHEMISTRY

Chemiecal Ronding
Valence hond theory, molecular orbital theorics of bonding in metals and scmi-conductors
{Rand theory), imperfection in solids,

Pulymers
Classification of polymers, lypes of polymerisation and their principles, simcture property
relationship, polymer materials of industrial imporance, binpolymers.

Phase rule _
Derivation of the phose rale, upplication of phase rule to one component system,

Chemileal kinetics

Keaction rates, order and molceularity of reactions, fuctors influcncing reaction rates,
complicating lactors in reaclion kinetics- opposing reactions, consecutive renctions, side
reactions and surface rcactions.

Water Chemistry
Sources and nalure of mmpuritics, characteristics of natuml water, waler trealment proccsses,
boiler fecd water.

Fucls

Classification, calwrific value, analysis ol solid fuels, carbunisation ol coal, gascous hicls
including LPG and natural gases, liquid focls and its praperties, power alcohol, knocking and
octane, miing, anti-knocking ugents, dicsel as u fuel, celane number.

Corrosion

Theories of corrosion, types of commosion and ils proleclive measures, detailed account of
pinnls, varnishes and resing.

Lubriconts

Nefinition, finctions, mechanisms and clussification of lubricants, propertics and testing of
lubricating oils.

Hefercnces

1. S.Chawla, A Text Book of Engincering Chemistry, Dhanpat ol & Co., New Lelhi,
20044,

2. JN.Gurtu and W.Singhal, Ungineerdng Chemistry: Theory & Practices, Pragali
Prakaslhan, Mecmt, 2004,

3. Join & Jain, Engineering Chemistty, Dhanpat Rai & Co., New Delin, 2000,
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ENGINEERING MECHLIA

F

1IN TRODUCTION:
Idcalisation of Mechanics, concept of Rigid Body, Extemal Furees (Body forces &
surfuee frees), Laws of Mechams,

FORCE SYSTEMS AND EQUILIBRILIM
Introduction to vector, Statically Equivalent I'orce systems (Planar amd Spatial), I'ree Hody
Diagram, Vquations of equilibrium and their applications to various system of forces.

STRUCTURES ANT) MACHINES
Planc Trusses, Space Trusses, Mcthod of Joints, Method of Section, Graplical
Method, Mcthod of tension coefticients, Frames and Machines.

DISTRIBUTED TORCES AND MOMENT OF INLERTA
Centroid of Composite figures, Arca Moment of Tnertia, Mass Moment of Inertia,
Principle axes and Prineiple Moment of Ineitia.

FRICTIOM
Intraduetion lo fnction, Laws of friction, wedge, screw, belt, yolling Fichon,

BLEAMS
Ditterent support & load comdilions, 5113, BMD

EEMATICS AND KINETICS OF RIGID BODIES

Velocity and acceleration, Kotation of Rigid badies, Rolling motion, Plane motion
ol rigid bodies, Bffective Forces on a rigid budy, D'Alembert’s Principle, Force, Mass and
Acccleration, Work and Energy, mpulse and Momentum,

THREE DIMENSIOMAL DYNAMICS OF RIGIHD BODIES
Introduction, Kinematics and Kinetics, General Muotion

References

1. Engineering Machanies (Statics and Dynamics) I.L. Mewiam and L. G, Kraige,
2 hechanics [or Enginccrs- {Statics and Dynamics) F.3. Beer & E.R. Johnston.
3 Engineering Mechanics- LM, Shames

4. Engineering Mechanics- 8, ‘Iimoshenko & T, Yong

5. Engineenng Mechamics- Singer

0. Engimeenng Mechames- Slalics Vol-1 & Dynamics Vol-11 by V.5, Mokashi. (Tata
WeGraw-TTill}
7. Lings. Mechanics-Statics & Dynamics by Dr. AK. Taysl, Umesh Publication,

Lrebhi.
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SEMESTER- 111

First order I'DE, Complete general und partieular solutions, Sceand order linear PDE, Inerior
and exterior BVP, Functions of a complex variable, The complex plane, Analytic limctions,
Clementary lunctions, Multivalued functions, Singularities, Complex intcgration, Conformal
wapping, Probability theory, Axiomatic definition of probabality, Conditional probabilily,
Handom wariables Distribulion lonclion, [xpectation, Momcnis, Moment generalion
function, Special types of Probability distabutions, Normal approximation to Rinonwal
distribution.

References:

E. Kreyseig, Advanced ngineering Mathenntics, 8" ldition, Wiley Eastern
Jon and Lyunpar, Advanced Engimeering Malhematics, Narosa Pob. House
Jaggs and Mulbur, Higher Engineering Malhuematics, Klianna Poblishers.

d. B.5.Grewal, Higher Lingineering Mathematics, Kbhanny Publishers,

JN. Kapur, Mathematical Statistics, S.Chand & Co.

6. Zill and Cullen, Advanced Engineering Mathematics, C.B.5. Publishers
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ENVIRONMENT AND ECOLOGY

Lutroduetivn amd scojre

Conservation of natural resources ie. foresl resource, waler resource, mineral resource,
energy tesource, land resource ete. Rele of individual for resource conservalion and
sustainable devolopmeni.

licosystemy and its bagic conmccpl, Struciure and fnclion ol an ecosystem, Produccrs,
consiniers and decomposers, Energy flow in the ccosysiem, Feological succession, Food
chains, food webs and ecological pyramids. Examples ol ecosystems.

Hiodiversily and its conservation: Introduction - Definition: genetic, species and ecosystem
dhiversily, Mational and global scenario.

Environmental Pollution, Definition, Causes, effects and control measures of:Air pollution,
Waler pollution, Soil pollution, Marive pollulion, Nois¢ pollulion, Thennal pollution,
Muclear bazands

Sustainable development, Urban problems related 1o euergy, Water conservation, rain waler
harvesting, watershed managemend, Environmenial ethics: Isswes and possible solutions,
Climate change, global warming, acid rsin, ozone laver deplstion, nuclear uccidenis and
holocaust Case studies, Wasicland reclamation, Consumerism and wastc  products,
Environmental Manugement theough Acts.
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MHuman Population and the Environment Unviroument and human health, Role of
Tnformation Teclmology in Environment and Inunan health, Case studics

Ficld Weork

Visit 1o 2 local arca to dogument environmental assets-river/ forest/grassland/hill/mountain

Visil lo a local polluted site- Urban/Rural/Industrial/Agricultuval
Report submissian on field visit

MATERIAL SCIENCE AND ENGINEERING

*  Structure and properties, relationshlp of Englneering Materials

» Structure of Crystalline Solids: Crystal atructurcs and Systems, Unit Cells, Metullic
Crystal Stouctuves, Crystallographic direetions and Planes, Density Compulations,

=  Characterization of Matervials: Crystallography, Reciprocal Lattive, Stereographic
projections, Diflraction methods, Llectron microseopy, Metallography, Thermal
analysis,

= Imperfections in Crystals: Poinl defects, Dislocations, Tnterfacial Tetects, Bulk
delects,

=  Diffusion: Mcchanisms, steady state and non steady stale Dillusion, [(actors
inlluencing diffusion.

= Multiphase Stractures, Phase Transformations: Unary, Binary, Equilibvium Phasc
Diagrams, Buteetic, luteetoid Peritectic and Peritectoid Reactions, Ivon Carbon

Diagram.

»  Mechanical Behaviour of Materials: Flastic and Plastic properties, Creep, Fracture,
Heat treatment of stcels.

«  Coeramic Materials: Ceramic Struetures, Propueriies,

¢ Kleetrle and Electromic materials: Electrical Conduction, Classilication  of
semiconductor matevials, Materials and Technology for integrated circuits, Photonic
malterials, super conductivity and special super-conducting materials, Territes. Quartz
crystal, Dielecttic naterials.  Pieroglecine  and  Ferro-cleeiric  maicrials,
Blectromcchanical materials, Mechanism of polarization, Tis measuremoen(s,

= Mapnelic I‘rﬂperlits for Applications; ‘Diamagnetism,  Patwmagnelism,
ferromagmetism, Antiferromagnetism, Ferrimagnetism, Soft and  hard  magnetic
malerials magnelic storage.

= QOptical prapertiess Optical properties of Metals and Monmetals, Luminescence,
photoconduetivity, Optical Fibers in communications,
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1. Callister W. D., Jr.,, Material Science und Ungineering An Introduchion, John
Wiley & Sons, Inc., 6" Ed., 2003.
2. Raphavan V., Maicrial Science and Engingering, Prentive- Hall of Tndia Privaie

Limited, New Delhi, 5™ ed., 2004,

ENCINEERING THERMODYNAMICS

i.Basic Concepts and Definitions: Definition, Aresx ol Application of ihermodynnmics,
Thermodynamic System, Surroundings and universe, Types of Systems, Phascs, Macroscopic
and Micrescopic point of view, Concept of Continuwm, Density, pressure, Thermodynamic
equilibrivm, Property, Path, Process, Quasi-staliv process, Reversible wml imeversible
processes, Energy and its types, Thermodynamic media, Thermodynamic devices.,

2. Heat and Waork: Wouk, 'ower, Forms of work, heal, sign convention of virous vicrgics.
3. Temperature and Zeroth law of Thermadynamics: Concepl of temperaiure, Zeroth law
of thermodynamics, Measurement ol iemperatare, Temperalure Scale, Various thenmomelers,
International lemperatire scale.

d.Tdeal nnd Renl GGases: Coucepl ol ileal and renl gases, gus laws, Characteristic equation off
gas, Avagadro hypothesis and universal gas constant, Specific heat, Vander Waals equation
of state, Compressibility and liow ol corresponding states, Deviation of rcal gases from ideal
gases, V1 surface ol idcal gas.

5. First Law of ‘Thermndynamics: efinition and proof for non-llow and eyelic processes,
Internal energy und cnthalpy. Application of first law for closed system, Flow Process and
control Yolume, Flow work, First law of thermodynamics apphed to open syslem for steady
and uwnsteady flow process, Mechanical work in a flow systemn, conlimuily egquation,
Throltling process, Joule-Thamson coefficient, Application of Steady and uvnsteady low
enurey cquation.

6.Sccond Law of Thermudynamics: Liumitation ol First law and cssence of Secomd luw,
Thermal reservoirs, Heul engines and thermal efliciency, Heat pump and coeflicient of
perfarmance, Available and unavailable energy, Stalement of Sccond law, Camot Cyele,
iroversibility, Corollanies ol Sccond law,

T.Eutropy and Third Law of Thermodynamies: Clausins incquality, HEntropy, Entropy
rclaicd corollaries, Entiopy gencration in a closed and un open system, Temperature entropy-
dingram, Application of entropy principle, First and Second law combined Equations,
Entropy change for an ideal gas, Physical interpretation of entropy, Iscnitopie elficiencies,
Third law of ‘I hemmodynamics,

8. Properiics of Steam and Applications: Pure Substance, Thase transformmtion, P-V-T
surface for purc substance, Quality of Steam, Properlies of Sleam, Steam propeily dingrams,
Application of [irst and second law involving steam as working fluid, Metluls of
determination of dryness vaclion.

9, General Thermodynamie Relation. Helmholtz and Gibbs free enerpy, CoefMciont of
volime exp:msi{m anel isnthennal compressibility, Thiferential relation for U, H, G and T,
Maxwell Relations, Generalized Relation for C, €y, K and §, various Tis equutions,
Clapeyron cqualion,

10, Avnilability, Energy and Trreversibility: High and low prade energy, Aspecls ol oncrgy
concepts, Availabilily o Heat, quality of energy, Availability of closed and open sysiem,
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closed and open system coerpy balance, Irreversibility for closed and open system, Excrgetic
(or Second law) elficicney, Lifcetiveness.

11, Non-Reactive gas mixture: PV relationship for mixtures of ideal gases, properties of
mixlure of ideal pascs, enlopy change duc to mixing, mixture of perfect gases at different
temperalure omd pressore.

12, Cins Power eyele: Air standard eyele, same definition of piston-cylinder anangement,
Carnot, Otto, Dicsel, Dual and Brayton cyele.

13. Vapour Power cyele: Camol and Rankine eyele, TilTeel of operaling paramelers on
Rankine cycle, means for improving elficiency of Rankine eycle
14. Refrigeration eycle: Lxefinitions of refrigeralion, Reverse Carnol cyele, Vapor
compression and vapor absorption eyele, Gas relrigeration,

15. Renetive Mixtures: Chomical renction, classification of fuels, Stoichiomelrie egualion,
flue gas analysis, maximuwm air required for complete combustion of el, heating values of
fuel, enthalpy of formation aud heat of reaction, adiabatic combustion ([Tame) emperature.
Hefereneces:

. Moran, M., and Shapitoe, LLN., Fundamentals of Engineering thetimodynamics, 4th
edition, John Wiley & Sons Inc, New York, 2000,

2. Van Wylen, Gi.J. and Sonntag, IL.L., Fundamentals of Thermodynamics, John Wiley

& Sons Ine, New York, 2000,

Holman, 1.P., Thenmodynamics, 4th ed., MeCGraw-1Lill book (Co. Mew Yoark,

Spalding, D.B. and Cole, B.11. Engincering Thenmodynamics, Bdward Armaold.

Reynolds, W.C., Thermodynamics, MeGraw-Hill Book Co, New Yark,

Mag T K. Engincering Thermodynamics, 2nd edition, 1995, Tala MeGraw Hill

TPublishing co, T4d, New Delhi,

FhobA

FLUID FLOW OPERATIONS

T Twiroduction :
Fluid and continunm, Physical properdics of Nuids, Rheology of Dwids,

Il Kincmaties of Eluid flow :
Types of Muid Mows: Conlinowm & froe molecular flows, Skeady and unsteady,
uniform and non-uniform, laminar and urbulent Mows, rowtional and Sroitional
flows, compreasible and incompressible Mows, suhsome, some and supesonic Nows,
sub-critical, critical and supcreritical llows, one, (wo and theee dimensional Hows,
streamlines, conlinuily equation for 30 and 1D flows, cireulation, stream tfunction and
volocily polential, source, sink, doublel amd hatf-body.

Il Finid Statles ;
Pressure-density-height relationship, manometers, pressure transdueers, pressure on
plane and curved surfaces, centre of pressure, buoyancy, stability of immersed and
floating hodies, fluid masses subjected to linear acecleration and vniform rolation
about an axis.

IV Dynamics of Fluid Flow :
Euler's Equation of motion along a streamline and its integration, Heroulli’s
equation and its applications- Fitot tube, notches, weirs, orifice meler, venturimeleor
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and bend meter, ITot-wire unemomeier and LDA, notehes and weirs, momunivol
cquation and its apphcation (o pipe bends.

V Dimensional Analysls and Hydraulic Similitude :

Dimensional analysis, Buckingham's Pi theorem, important dimensionless numbers
and their significance, geomelric, kinemalic and dyoamic similarity, model studies.

V1 Laminor and Turbulent Flow

liquation of motion for laminar flow through pipes, Stekes® law, transition from
lurminar 4o turbulent flow, mrbulent fow, types of lurbulent How, isotropic,
homogenous  turbulence, scale and  infensily of lurbulence, measurement of
wrbulence, eddy viscosity, mixing lengih concepl and velocily distribution in
turbulent Mow over smooth and rough suyfaces, resistance lo Mow, minor losses, pipe
in series and parallel, power transmission theough a pipe, waler hammer,

VIT Boundary Layer Annlysis :

Boundary layer thickness, boundary layer over a Hat plate, laminar boundary layer,
application of momenium cquation, rbulent boundary layer, laminar sub-layer,
separation and its control, Drag and 1ift, drag on a sphere, a two dimensional sylmder,
and an aevofoil, Magmus cileel,

VI Introduction fo compressible flow:

Thenmodynamic processes, confinuily cguation, work done in an isothenmal process
and adiabatic process, soniv velocity, Mach number, Mach Linc, Mach angle and
Mach cong, properties at a stagnation poind, Mlow through a convergent nozzle and De
Laval nowxle, Normal and oblique shocks, Fauno and Rayleigh lines.

Relvenees ;

L.

2,

faa

S tn i

=

Som, 5.K. & Biswas G, Introduction to [uid mechanics & Fluid Machines, TMEH,
2000, 2™ cdition.

5.K. Aparwal, Fluid Mechanics & Machinery, TMH, New Delhi.

Gacde, R.), ‘Fluid Mechanics through Problems®, New Age Intemnalional Pyl Lid,
Mew Delhi, 2™ yidition,

Hunter Rouse, *Elementary Mechanics of Fluids®, Jolin Wiley & Sons, Chme, 1946.
L1T.Shames, ‘Mechanics of Fluids®, McGraw Hill, Int. Student, Viducation, 1988,
Jagdish Lal, Fluid Mechomes, Mefropolilan Book Company Lrd., Delhi,

Vijay Gupta and 5. K.Gupla, * Fluid Mechanics and its Applications’, Wiley Hastern
Tad, 1984,

Madi, P.H., and Seth, 5.H., 'Hydrualics and Fluid Machines®, Standund Book Touse,
1985,

FLUID FLOW OPERATIONS LAR

To werify the momentum equalion using the experimental sel-up on dillusion of
submerged air jet.

To determine the coeffivieni of discharpe of an orifice of a piven shape. Also fo
determine the ceeMicienl of velocily and ihe coctticient of contraction of the orifice
mouth piece,

To calibrate an orifice meter, veturimetey, and bend meler und study the variation of
the co-cfficient of discharge with the Reynolds number.
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4, To study the tmansition from laminar to rbulent flow and to delermine the lower
crilical Reymolds number.
5. To study the velocity distcbulion m a pipe and also to compute the discharge by
intcgrating the velacily profile.
' 6. To study the variation of friction factor, ' for rbulent Mlow in conmmercial pipes.
7. To smudy the boundary layer velocily profile over a Nal plale and o determine the
boundary layer thickness.

CILEMICAL P 'ESS PRINCIPLLES

1. STOICHIOMETRY":

Introduction- Units and Dimensions - stochiomctric principles-composition relations, density
and specific gravity.

1, IDEAL GASES AND VAI'OR I'RESSURE:

Hehaviors of ldeal gases kinelic (heory of gases - application ol ideal gas law- guseous
mixiures - volume changes with change w compasition. Vapor pressure- ellect ol
lemperature on vapor pressure, vapor pressure plots, vapor pressurc of immiscible liguids-
solulions,

3. HUMIDITY AND SOLURBILITY:

Mumidity - satunation - vaporizslion - condensalion - wet and dry bull thenmometry
Solubility and Crystallization-Dissolalion -solubility of gascs.

4. MATERIAL BALANCIE:

Malterial Dalance-Process involving chemical reaction-Combustion of Coal, fuel gaves mul
sulphur-Recycling operations - by passing streams - Degree of comversion

5. FNERGY BALANCE:

Thermo chemistry- Hess's law of summation- heat of Formation, reaction, combustion and
' mixing - mean specific heat -Theorctical flame Temperature.

' TEXTBOOKS:

1. O.Allongen, K. M. Watson amd B, A, Rapntz, "Chemical Frocess Prineiples”, Vol-l,
C1S Poblishers and Distribufors, Now Delhd, 1995,

2. D. Himmelblau, “Basic Principles and Caleulations in Chemicnl Fngineering®, 5" Ldu.,
Prentiee Hall ol Tndia 1.1, M. Delhi, 1994,

3. BLBhatt amd S.M Vora, "Stoichiomeiny”, Tata McGraw Hill Publishers Lid., Now
Delha, 19946,

4. V.Venkataramani and N.Anantharaman, "Piocess Calculations”, Prentice Hall of Iniu
Ltd N.Delhi, 2003,
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SEMESTER -1V

COMPUTATTONAL AND STATISTICAL TECHNI

Intreduction: Lirrors in Numerical Computation, Mathematical Prelimimarics, Brvors and their
analysis.

Algcbraic and Tiamscendenial Fquations: Bisection method, leration method, Method of
false position, Rate of convergence, Mcthod for Complex Root, Muller's Mcthod, Quoticut
differcnce method, Newlon-Raphson Method.

Interpalation: Introduction, Erors in Polynomial lutetpolation, Finite Diflevence, Decision of
Tirrors, Newton's Fonmulue for lutcrpolation, Gauss, Stirling, Bessel’s Evercii's Formulae,
Interpolation by Unevenly spaced points, [agrange Interpolation Formula, Divided
Dilfercoce, Newton's Generul Inlerpolation Formula,

Curve Fitting, Cubic Splines and Approximation: Introduction, Method of least square curve
Iting procedures, Fitting o straighl line, Corve fitting by sum of exponentials, Data fitting
wilh cubic splines, Approximalions of Functions.

Mumcrical litegration & Differentialives: Introduction, Numerical differentialion, numerical
inlegration, ‘Irapezoidal Rule, Simpson 173 rule, Simpson 3/8 rule, Booles and Weddles Rule,
Euler * Maclariavn Fonnula, Ganssian Fornula, Numerieal Lvaluation of Singular Inlegrals.

Statistical Computation: Frequeney Chart, Regression Analysis, Least Square fit, Tineur and
nan-linear regression, multiple regression, statistical quality contvol methads,

Ronks:
1. Gerald and Wheatley, *Applicd numerical analysis’, Addison Wesley.
2. Flowers, *Numcrical Methods in C++, Oxfond University Press.
3. Balagnmuswamy, ‘Mumerical Methods®. TMH,
4. Jain, Tyengar, Jain, *Numerical Methods for Scientific & Engincering Computation’,
WNew Age International

FLUID PARTICLE MECHANICS AND MECHANICAL OPERATIONS

L. Properties of Particulate Solid:

2. llandling of Parilculate Solid:

Transportation, conveying and storage of particulate solids
3. Mechanical Separation:

Sivc scparation, filtration
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4. Size Reduction:

Crushing and Grinding
8. Size Enlarpenuent:
6. Crystalllzation

7. Mixing of sulids & Pastes

HEAT TRANFER OPERATIONS

LIntroduetion ta Heat Transtor:

Concept of the mechanism of heat flow: conduction, convection and radiation; effect of
temperature on thcrmal conductivity of materinls; imtroduction 1o combined heat ransior
mechanism.

2.Conduction:
One-dimensional general dillerential heat conduction equation in rectangular, cylindrical aned
spherical coordinate syslem; initial and boundary conditions.

3.Steady state one dimcosivnal heat conduction:

Composite system in rectangular, cylindrical and spherical coordinates without energy
generation; thermal vesislance concept; analogy bebween heat and electrical flow; thermal
contact resistance; critical thickness of insulution.

Fins of uniform cross sectional area; error of measurement ol lemperature in thermometer
wclls, volumetric internal euergy goneralion, selulion of 2D sleady siale problems using
relaxation method.

4. Transient Conduction:
‘I'vansient heat conduction with known lempesiture distribution within the systen, lnmped

heat analysis of transient heal condueiion problom, ime constant of thermoconples.

5, Conveetive Heat Trausfer

Newlon's Law of Cooling, Types of convective heat transter, Laminar and Turbulent Hows,
Hydrodynamic and (hermal boundary layers, Navier Stokes Equation, Non-dimensional
numbers, Buckingham P1 Theorem.

6. Forced Convection:

Tasic concept; hydrodynamic boundary layer; thermal boundary layer; Now aver a Nat plate;
Now across a single cylinder and a sphere; flow inside uhes; empirical heat transfer relations,
relation between fluid friction and heat transfen; ligwid metal heal ansler,

7. MNatural Conveellon:

Physical mechanism of natural convection; buoyant force; empivical heal transfer relations
nuturul convection over vertical planes and a cylinder, horizontal planes and cylinders, and a
sphere.
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8. Thermal Radiation:

Basic radiation coneept; radiation propenies of surfaces; black budy madiation laws;
Kirchoff™s Law, Plank Taw and Wein's Displacement Law, view luclor voncepl; vicw [actor
determination, black body radiation exchange; radiation exchange bebween dilfuse non black
bodies in an enclosure; mdislion shiclds; solar radiations,

Y. Heat Exclianpers:

Type of heat exchangers; fouling faetor;, overall heat transfer coetticient; logavithmic mean
temperatore  dilTercnce (LM11D) method; effectiveness-NTI  method; compuet  heal
exchangers,

10. Condensation and boiling:
Introduction to condensation phenomena; heat runslfer relations  for  laminar  tilm
condensation over vertical surfaces and a horizontal (ube; poal boiling.

REFERENCES

1. Tlemenls of Tleat Tranzter by Bayazitonglo and Ozisik, MeGraw Hill Book Company.

2. Heal Taansler By LP.1lolman, MeCiraw Hill Book Company.

3. Principles of Heat Transfer by . Kreith, and 5.8, Marks, A.13.I'vi. Lid.

4, Tundamentaks of Hear Transfer by F.P Incorpera and .1 Dewitt, John Wiley and Sons,
W Tid,

MASS TRANSFER-]

L DIFFUSION:
Ficks law, Diftusion in fluids: Molcealar and eddy diffusion measurcment and caleulation
} of dilfusivilies. Ordinary diffusion in multi-component paseous mixtures. Diffusion in
sohids,

2. INTERPHASE MASS TRANSFER:

Inter-phase mass trangfer: Mase transfer coefficients. Theovies of mass transfer. Analogies
between momentom heal and mass transfer.

3. MASS TREANSFER EQUIPFMENT:

Batch and continuons Stage wise contactors-Differential contactors.

) 4. ABSORPTION:
i Theories of gas absorption-Desipn of absorplion owers, Absorplion with chemical
reactions.

5. ADSORPTTON:

! Typcs of adsorption, nature of adsorbants-Adsorption isotherms-Operntion of adsomtion
columns-Batch and continuous operations-Design of adsarbers, lon exchange
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G HUMITIFICATION OPERATIONS:

Psychrometery, Pvaporative Cooling, Air conditioning and Refrigeration
REFERENCES:

1. RETreybul, "Mass Teansler Operations”, 3 Edn., MceGraw Hil Book Co., Mew
York, 1980,

2 WL McCabe, IO, Smith and P Harriot, "Dl Operations of Chemical
Engineering", 5" Bdn., McGraw Hill Book Co., New York, 1993,

3. ILM. Coulzon and J.F. Richardson, "Chemical Engineering”, Vol. 1, 11, 111, Pergamon
Press, Mew York, 1977.

ORAGANIC AND PHYSICAL CIIEMISTRY

L REACTIONS AND REAGENTS:

Basie ideas reluting io addition, substilutions, elimination, oxidation wwd reduclion reaclions -
Flectraphilic and Nucleophilic. Organometallic compounds- Grignand reigent - Synthesis of
diffcrent lypes ol compounds like aleohol aldehyde, acid amine and organometallic.
Acetoneetic osior - tantomerism- Base hydvolysis - Acid hydrolysis - Malonic ester - cymo
acelic esters- synthesis of dicarbox ylic acids wnd Unsiturated acids,

2, CARBOHYDRATES:

Carbohydrles - Classification - Rueachions of Glucose and  friclose- Lider conversion -
Ascending and descending of serics, Strughure of ghueose wnd Troclose, Indostrial uses of
collulose and starch |

3. ALICYCYCLIC COMPOTUNDS, AROMATIC COMPOTNDS, FATS AN QI1LS:

Alieyelic Compounds- Momenclalure - synthesis of alieyelic conipounds wsing carbon -
acroyloin condensation - Dicls Alder veaction Frownds's synthesis - Bayer's strain theory
postulates, drawbacks- theory of strainless vings- conformations ol cyclohexane, Coal tar
distillation, scparmtion of beneene, wluene, phenol and naplibalens- Aromaticity exhibited by
these compoumls., Fats and oils - Suponification- hydroegenation ol oils

4. AMING ACIHDS, PROTEINS AND DYES:

Amino acids and profeins- elassification - synthesis of amino acids - reactions of carboxyl
group and aming group -peplide linkage-cnd group analysis-colour reaction of profeins-
denaturation. DDycs-colors and constifution - chromophores and awxochromes- Quinine theory
and election theory of dves- preparation-colour aud application of avodyes-acidic. basic,
mordant, dircet azodyes- Lriphenylmethane dyes - malachite green, ceysinl violet, Rosaniling,
prosuniling mordanl dyes- application. val dycs-indigo-synthesis and application.
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SUETEROCYCLIC CONITOUNIES AND NATURAL PO T

Heterowyehic compounds-synihesis and reaclion of pyvole Jfuran biophene, pyriding,
guinine, isoguinoline and anisole. Alkaloids-Izsolation Mrom natural products-colour reaction-
structural elecidation of nicotine, Terpenoids- Isolation - Isoprenc mile-structural clucidation
of eilral,

7. REACTION KINETICS:

Law of Masz action. Hate order and molecularity of chemical veactions. Methods for their
evaluation. Calenlation of rate constants. Congcoutive - Parallel and opposing reactions.
Chain reactions. Fncrgy of activation - Theories on reaction mtes. [lelcrogencous reactions -
rero order reactions - Catalysis - Theory and applications - Inhibitors - Promotors - cnzyme
catalysis,

8. PHASE EQUILTBRIA:

Phase wle: Apphication - to one components system (water, sulphur and carhon dioxidg],
Two companent systems (Eutetic, Intermediate eompound fonmation and solid salutions) amd
simple three contponent systems. Solutions: Tdeal and non-ideal solutiony solubilily of pascs
in lguids., Henry's law, Compleiely miscible liguids - Rawolls law - vapour pressure and
boiling point diagrams. Partially miscible liguids - Critical solution lemperature -completely
imnuiscible liquids - Mems: distribution law - Dilute solution and their colligalive propertics.
Molecular weight determination using fhese properties,

9 ELECTRICAL CONDUCTANCE:

Electiolytes - strong electrolytes and weak electrolytes - Arrhenius (heary of elecliolytic
dissociation. Defoye - liuckell Onsager theory; Ostwald's dilution law - solubility of
electrolytes and solubility product - common i action - acids, bases - definilions) based on
proton transference, dissociation constant, ampholeric cleclolyle - pH -Buffer solutions.
Salts - water of erystallisation, double salts, complex ions and salis, intoduction to co-
ordination theory - hydrolysis.

10, ELECTRODE POTENTIAL:

Electrode  potentinl-Llydrogen  electrodes, reference  cleetrndes,  clectrochemical  series,
Faraday's laws of electrolysis. Decomposition potential, over vollage, definitions of curcent
density, ecurrent conceniration, currenl clliciency, energy consmmption; olectrical
conductance, oxidation - reduction redox couple; e, § and energy relations, Conductomelry,
Potentiometry - Their applications.

REFERENCES:

1. K.J. Laidler, "Chemical Kinelics”, 3" Edn., Harper & Row Publishers, 1987.1.1..
Finar, "Organic Chemisiry”, (Vol, [ & 11) 5" Edun., ELBS, London 1975,

2. Momison smd Boyd, " A Text Book of Organic Chemistry”, 5™ and 6™ Edn,, Prentice
Hall ol Indwa, 1996,

3. B. k. Puni und SL. R. Sharma, "Principles of Physical Chemistry", Shoban Lul Nogin
Chand & Co.

4 P.L. Somi, "Text Book of Physical Chemistry ", 8. Chand & Co., New Delhi.
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CHEMICAL TECHNOLOGY-1

1. ALKALIES:

Chlor-alkali Indostries: Manulfacture of Soda agh, Manufacture ol canslic sods and chlorine -
cortwmon sali.

2. ACTDS:

Sulphur amd Sulphuric acid: Mining of sulphur and manufaeture of sulpburic acid,
Manuficture of hydrochloric acid

3 CEMENT ANTY GLASS

Cument; Types and ManuGclore of Portland coment, Glass: Manufacture ol glisses and
spevinl glisses. Ceramics: Relracionies.

4. GASES, WATER AND PAINTS:

Indostrial Gases: Carbon dioxule, Milvogen, llydrogen, Oxypen and Acclylene - Water
Treatment: Industrial and Municipal water trestment-Manulaclure of paints - Pigments,

5. FERTILISERS:

Nitrogen Fertilizers: Synthetic ammonia, nitric acid, Urca, Ammoniom Chloride, CAN,
Ammeoninm Sulphate - Phosphorons Pertilizers: Phosphate rock, phosphoric acid, Super
phogphate and ‘Triple Super phosphate, MAPR, DAD, Polassium Fertilizers: Potassium chlovide
aid Polassinn sul phate.

RINFERENCES:

I. G.T.Austin, "Shreve's Chemical Process Industries”, 5% Lidn., McGraw Hill Book Co.,
Mow York, 1984,

2. RGopal Rao and M.Sitig"Dryden's Oullimes of Chemvcal Teclmolopy®, 3"
Lidn. Affiliated Rast-West Publishers, | 997,

3. 5.D. Shukla amd G.N. Pandey, "Texl book of Chemical Technology™, Vol. I, 1977

1
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SEMESTER V

CHEMICAL REACTION ENGINEERING -1
1. BASICS OF KINETICS:
Introduction - Kinetics of homogencous reactions: Concentration dependent & Temperalure
dependent term of rate equation. Searching for u mechanism. Interpretation of Batch Reaclor
data.
2. REACTOR DESIGN:
Introduction to Reactor Design, Single Idcal Reactors,
3. DESIGN OF REACTOR FOR MULTIPLE REACTIONS:
Design for single amd mulliple Reactions. Size comparison of single reaclors for single
reactions. Multiple Reaclor syslem for single reactions. Reactions in parallel, reactions in
sciics and series - pamllel reactivns ol st order, Reeyele reactor, auto calulylic reaciions,
d. HEAT EFFECTS:
Temperature and pressure cffcets on single and multiple renctions.
5 FLOAWY BEHAVIOR OF REACTOIS:
Won - ideal flow: Residenmce time distribution stodies: CEF and T curves, conversion
calenlations directly from tracer studies. Models Tor non-ideal Pow-dispersion and tanks in
serics multi-paramcter models,

REFERENCES :

. 0. Levenspiel, "Chemical Reaction Enginccring”, 2™ tidn., Wiley Laster Lid., New

York, 1972.
2. IM.Swith, "Chemival Engineering Kinetics”, 2% Lidn., MeCraw T1ill, New York,
1971.

CHEMICAL ENGINEERING THERMODYNAMICS

1. Vapour liguid equilibrium al low, moderate and high pressures, Compressibility
factor.

2, Refrigeration cvele and liguefuction: Delintions of refrigeeation, Reverse Carnot
cyele, Vapor compression and vaper absorphion cycle, Gas relrigeeation.

3. Thermodynamics of solutions: ideal and non-ideal solution, Concept of Fugacity and
Fopacity coefficient, TFugaeity and  Activity Coefficient Modes, Solid-liquid
cquilibrium, solubility of gases in liquids, Liquid-liquid equilibtivm

¢, Thase Equilibrinm, Pure component and mixtures, Talent Heal comrelabion Van Taar,
hMargules’ eguation Cibbs™-Duhem equation, consistency iests, mulii-componcnl
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phase equilibrium, partially miscible and immiscible systems, Azeotropes, refrogrude
gondensation thermodynamic diagram

5. Chemical reaction equilibrivm, heat ¢llocts, indusicial reactions (MIy synthesis efe),
free enengy calculations, Homogoncous and helerogencous reaction systems, Multiple
reactions, Wuork of separulion, Evalualion of Properlics,

6. Reactive Mixtures: Chemical reaction, classification of fuels, Stoichiometric equation,

flue gas analysis, maximum air required for complete combustion of fuel, heating
valucs of fuel, enthalpy of formation ond heat of reachion, adiabatic combustion

{Mame) (emperature.
7. “Themmedynamic amlysis of provesses, Electrochemical cells

8. Tntreduction to malccular thermodynamics

REFERENCES:

L. J. M. Smith aod Van Ness, "lotroduction lo  Chemical Enginccring
Thermodynamics”, McGraw Hill, Mow York, 19894,

2. 5. Sundaram, " Chemical Engincering Thermodynamics”, Almja Pablishers, New
Delhi, 1998,

3. B.F. Dedge, "Chemical Engincering Thermodynamics”, McGraw Hill, New York,
L97L.

MASS TRANSTER -TI

I. DISTILLATION:

Vapour Liguid Egyuilibrinm Data, Methods of distillation-batch, continuous, fHash, steam,
vacuum und molecular distillalions.

2, CONTINUOUS FRACTIONATION:

Staga - wise and continuous  contact n-pemﬁnn.t:. Design caleulations, Heboiers and
condensors.

3 MULTICOMPONENT DISTILLATION:

Azeowopic distillation and exteactive distillation. Multicomponent flash and differential
distillation. Continuous fractionation.

4. LIQUID-LIGUIND EXTRACTION:

Liguid - Tiguid Hguilibrivm dale. Balch and continuous operations. Design of cxtaction
fowers,

5. LEACHING:

Solid - Liguid exiraction. Batch and continuous operations. Equipmeuts.
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REFEREN(CES:

1. R.ETreybal, "Mass Transfer Opurations”, 3™ Edn., McGraw Llill Book Co., New

York, 1930,

2. W.L.McCabe, 1.C.5milh and P Harriot, "Unit Operations of Chemical Bogineering”,
h Edn., MeGraw [l Book Co,, New York, 1993,

3. . I Geankopolis, "Transport Processes in Chemicnl Operalions"”, 3™ Lidn. Premtice
Hall of Tndia, Wew Delli, 1996,

4, M. Coulson and J: F. Richardson, "Chemical Engingering”, Vol - 11, 3™ lidn.
Fergamon Press, Mew Yok, 1957,

PROCESS DYNAMICS AND CONTROI,
LFIRST ORDER SYSTEMS

Linear open loop syslems - First order and Lincarised Tl order systona - Responee o
various disturbunees,

2. HIGHER ORDER SYSTEMS:

First order in series - MTigher ovder systems - Response to various disturbances.

J. BLOCK DIAGRAM:

Controfs - Block Diagram - closed loop transfer finction -Transient response- Simple alarm
Muodes of control and controller chargcteristies.

4. STABILITY ANALYSIS:
Slabilily - Routh analysis - Frequency response - Contrel system design - Conlroller luming,
5. SIPECIAL CONTROLS:

Caseade - foed forward ond ralio conlrol - dead lime compensation - Inlernal Model Confrol -
Control valves - Process identification,

REFERENCIS:
I. 5. Sundaram and T. K. Radhakrishnon, "Process Dymamics ond Contral", Ahuja
Mublishers, 2003,
2. D. P Coughnowr, "Process Systeins Analyvsis and Cowirol", MeGraw 1T, MNew
York, 1991,

3. C. A Smith and A. B, Corripio, "Principles and Practice ol Automabic Process
Control", Wilay, New Yark, 1989,

I Hamiot, "Process Control”, Tata MeGraw Hill, New Delhi, 1984,

.. Bekrnan, "Industnial Tostrumenlabion”, Wiley Easten Lid., New York 1990,

6. TP, Bekenan, "Actomatic Process Control”, Wiley Fastern 1., New Delhi.

o
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CHEMICAL TECHNOLOGY- 11

[. NATTIRAL PRODUCTS PROCESSING:

Production of pulp, paper and rayon. Manufacture of sugar, starch and starch derivatives,
Crasification of coul and chemicats from coal,

2. INDUSTRIAT, MTICROBIAL PROCESSES AND EDIBLE OILS:

Fermentativn processes Jor e production of cthyl alechol, cilvic agid and antibiotics.
Refining ol edible oils and fats, fatty acids. Soaps and deterygents,

A PETROLEUM REFINING AND PETROCHEMICAL PRECURSORS:

Petrolenm refining te produce naphlha, fuel hydrocarbons and Tubricants. Processes for the
production of petrochemical precursors: clhylene, propylenc, butadicne, acetylene, synthetic
i gas, henzene, toluene and xylene, { Crucking, Calalylic reforming and separation of products)

4. POLYMER BASED INDUSTRIES AND THEIR CHARACTERISTICS:

Plastics: Production of thermoplastic and (hermoselting resins such as  polyethylens,
polypropylene, phenolic resins and cpoxy resins; Polymers and their applications in
cipineering practice.

5. FIERE FORMING AND ELASTOMERIC POLYMERS:

Synthetic f[bres: polyamides, polycsters and acrylics from monomers. Processes for the
production of natural and synthetic rablors,

REFERENCE:

1. G.T. Austin, " Shreve's Chemical Process Tndusirics”, 5™ Tdn,, Megraw Hill Book
Co., NewYork, 1984,

2. R. Gopal Rao and M. $ittig, " Dryden's Outline of Chemical Technology”,3™ Iidn.,
Afhiliated East-West Publishors, 1990,

3. §5.D.Shukla and G.N, Pandey, "Text book of Chemical Teclmology®, Vol. 1, 1977,

PRINCIPLES OF MANAGEMENT

Concepr

Dedinition of management, evolution of management thoughl, systems approach, process of
decision making.

Funcitiony of Manvgement.

Planning, types of plans, major steps in managerial planning, Organizing, malure and purpose,
process of organizalion, basic departinentation. Coordination, nature purpoese and process of

H. Tiech.. { twueical Frigg. 30



TR COOTGIMION, SUPEViEON, TEIISMNP: pPUIPnses, Menons, Lypes. L oMo, provess in -
contnmnication, effective communication, barriers o commmunication.

mMotivation: whal is molivation, factors invelved, theorics, and motives in organization.
Controlling-Nature and purposc.

Management of change: torees of change, shategivs of change, resistance to change,

L

Muman Elements In management

Tactorg in individual behaviour, Perception, Learning, Personally development, Tnterpersonal
relationship & group behaviour, Conflict management Stress management, sources of
SIFCRE, V001 SCAUences .STl'illﬂgiEE ol slress managenent.

Reterence Books,
1. Koonls, H & Weihrich, [L Mauagement: A Glabal Perspective Ti ed., Tata MeGraiw
Hill, New Dethi,
2, Rabhing, S. P. Organizational Behaviowr, 6lh ed. Prentice TTall, Mew Delli.
3, Prasad, I. M" Principles and Practices ol Mooagement”, 5™ Nid., Sultan Chand & Sons,
Now Delhi, 1999,
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SEMESTER -VI

PROCESS EQUIPMENT DESIGN

. SIMPLE STRESS & STRAIN

Stress, Strain, Hook's Law, Llastic Constants, Strain Energy, Statically Indciconinale
problems, Thennal Effects, Impact Loading

ANATYSIS OF STRESS & STHAIN (Plane Stress ad Plane Strain)

Sircss at a Point, Variation of Stress, Steess ‘Uransformation (2-1), Analysis of Strain,
Strain-displacement  rebdions, Sirain  transformation, Strain  Measuremenls,
Constilulive cquations

SIMTPLE BENDING & SOEAR STRESS

Intrachuglion, Pure Bending, Nonnal stresses in beams, Combined Bending and Dircct
Stress, Compusilc Beams, Shear Stress, Shear Centre, Strain energy in bending
TORSION

Intraduction, Torsion of Cireular Shaft, Power Transmitted by a Shall, Compound
Shaft,Topered Shall, Stain Encrgy in Lorsion, Combined Bending and Twisting,
‘Torsion of Thin Wallsd Tubes, Open and Closed Coiled Springs

. THIN & THICK CYLINDTERS & SPITERES

Introduction, Thin Walled Shells, Thick Shells, Compound Cylindrical Shell

. DESIGN OF PIFE FITTINGS AND JOINTS:

Design and schematic of simple balts and screws. Riveted joints. Design & Lrawing
of shafts and couplings.

DESIGN OF REACTION VESSEL AND STORAGE TANIK:

Design and schematic of storage tank, (vertical and harizontal} supports, agitating
vessel,

DESIGN OF PRESSIRE VESSELS:

Design of eylindrical vessels and ditterent end closures subjected o internal pressure,
Stress analysis of support and pressore vessels, Nesign ol suppords and variows beads,
Diesign of vertien! pressure vessels eonsidering the wind factors, seismic fwlor, cle.
Design of cylindrical vessels operating under exteinal pressure. Design and selection
ol stamibind Nanges, gaskets and flange facings and their selection. Design ol high-
pressure vessels and reactors.

DRAWING AND DESIGN OF PHASE SEPARATION EQUIPMENTS:

Deawing of physical separation equipments such as hydro-cycloncs, packed towers,
plate columns, clectro static precipitators. Design ol physical scparation equipment
such az cyclones, centrifuges, thickeners Gliration cquipment KO drom.,

DESIGN OF HEAT TRANSFER EQUIPMENTS:

Design and Drawing of Heat ‘U'ransfer liquipments such as heat exchangers with and
wilhout prhase change, evaporators, cryslabives,

DESIGN OF MASS TRANSITER ROTUTPMENTS:

Design and Drawing of mass transfer equipments such as distillation columns,
ahsorplion columns, extraction colmmns, dryers sl cooling lowers,
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1. 1. E Brownell amd EH. Young, “Process Fyuipmeni Desipn - Vessel Design™, Wiley
Fastern Edn, Now York, 1968,

2. BRI Perry, “Chemical Engineers” Handbook, 7th Fen., MeGiraw Ll , N York, 1995,

3. M. V. Joshi, "Process Fyuipment Design and Drawing”, Mac Millan 'ress, Now Delhi,
1996,

4. J. M. Coulson ond 1. F. Richardson, "Chemical Engincering”, Yol-V1, lergum Press,
Mew York, 1987,

5. JF Harvey, Theory amd esign of Pressure Vessely, 2™ Edition, Van Mositand Reinhold,
1991.

6. 15 2825 Code, Design ol Pressure Vessels.

7. R. Smith, "Chemical Process Design®”, McUmw Hill Book Co., New York 1997,

NEW SEPARATION PROCESSES

I. THERMAL SEPARATION :

[hermal DifTusion: Basic Kate Law, Theory of Thermal Diffusion Phenomena for gas and
liquid mixtures. Fquipments design and Applications. Zone Melting: Equilibrium diagrams.
(outrolling ficlors, Apparatus and Applications.

2, ADSORTTION TECHNIQUE:

I'ypes and choice of ndsorbents, Nomal Adsorption tecliniques, chromatographic techniques.
Fquipment and commercinl processes, Recent advances and economics, Moleculor Sicves,

3. MEMBRANE SEFARATION PROCESS ;

Types and choice of membrancs, their metits, commercial, pilol plant and laboratory
memhbranc permeators Dialysis Reverse Osmosis, Ultm Fillvation and Economics of
Membrane opertions, Pervaporation .

4, TONIC SEPARATION :

Controlling factors, Applications, Equipments for Electrophuresis, Diclectrophoresis, Bleetro
Dialysis nnd lon - Exchange, Commercial puncesses.

5. OTHER TECHNIQUES :
Adductive Crystallization: Molecular addition compounds, Clathmate compounds and
Adducts, quliplliunls, Applications, TFeonomics amd Commercial processes. Faam

Separabion: Surlace Adsorption, Nature of foams, Apparatus, Applications and Controlling
tactors.

MY erhd Bl Fragy, 13
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. H. M. Schocn, " Mew Chemical Engineering Separalion Techniques®, Inter Science
Pubslications Mew York 1972

2, C. Ioch and B. E. Lacey, "Industrial Pracessing with Membranes”, Wiley Tntcr
Science, 1972,

3. 1. M. Coulson and J. T. Richardson, "Chemical Enginecring”, Volll, 4th Fdn,,
Butterworth - Heimemunn Tondon 1991,

4, RH. Perry and DW. Green, "Perry's Chemical lngineers llond book", 6lh
Edn. MeGraw Hill, Mew York,, 1990,

TRANSIORT PHENOMENA

I. LAMINAT FTOW:

Velocity distribulion in Laminar flow - Shell momentum halances - Flow through tubes,
surfaces, Flow of non - Nowtonian [uids,

1. EQUATION OF MOTION:

Fquation of change for isothermal process - One dimensional equation of mation and
continuity - Enler and Navier - Stokes cquation. Dimensional analysiz ol equation of change.

A THRBULENT FLOW:

Veloeity distribution in turbulent flow - Semi empirical expressions for Reynolds stress.
Interphase transport in isothermal system - Ergun's equation.

4. HEAT TRANSFER ANALVSIS:

Temperature distribution in solids and Muids in laminar flow - Equations of change for multi
component systeins.

5 MASS TRANSFER ANALYSIS:

Coneantration distribution in golids and in fluids laiminar flow - Bquations of change for mauli
componcnl systems.

REFERENCIES:

. JL.Stuart., "Transport Phenomena”, John Wiley, New York, 1952,

2. E. B. Bird, W. Stewart andd E. N. Lightfool, "Transport henomenn”, Wiley, Now
Youk, 196G0.

3. . 1 Geaokopolis, "Transport Processes in Chemical Operations”, 3rd Fdn,, Prentice
[al of Indin, New Delli, 1996,
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ENVIRONMENTAL POLLUTION MONITORING AND CONTROL

Intenduction

licolopy & Envirommeni, Biodiversity, Tnteraction of man and environment, Overall picture
of cnvironmental pollution, Ambient air and waler qualily crilena, Standards and Acts-
Indian, LPA& EUR(, Elfects and control of noisc, thermal and radioactive pallution.

Al Pollution

Types of pollutants — Natural and man made air pullutants, Dispersion of pollutant in (he
atmosphore, Goussian dispersion model, Metcorological factors, Stability and inversion of
aimosphere, Plume behaviour, Contrel of air pallution from stationary and mobile sources,
Mcihods of measuring and sampling of guseons and particulate pollutants in ambicnt nir und
industrial waste pases, measuremenl of smoke density and visibility. Control of pascous
pullnants - 30x, NOx, 115, VOCS, Aulo exhaust.

Stack design, Claszification, selection and desipn of equipment’s like ¢yelones, clechosiatic
precipitators, bag filtcrs, wel scrubbers, seitling chambers.

Waiter Pollution

Wastc waler characleristics — Physical and chemical composition, Biochemicul oxygen
demand (BODD), Pathogenic bacteria and chemical toxicity. Types of pollufanis in waste
water of chemical indusiries, Methods of sampling, preservation of samples and analysis.
Mcthods for the treatment of liquid wastes to conlral pollution, Classification vie. physical,
chemical and biological methods, Selection and design of equipment like hydrocyclone,
seitling tanks, [lcrs, ion- exchinge.

Solild Wastes Maunapement

Characterisation of solid wastes, Problems of collection and handling, Vavious processing
technigues used in solid waste management such as compaction, incinevation, Composting,
land(ills and biolegical proeessing, Solid wiste ns resource material,

Pollution abatement in important chomical industries like fortiliser, pelrolenm refinerics and
petrochemicals, Pulp and Paper, Pharmaceaticnls, Tanncry, Sugar, Distillery, food
processing, cement and electroplaling.

REFERENCIS:
1. Howard S. Peavy, D). K. Rowe & (. Tchohonoglous "LEnvironmental Engincering”,
McGraw Hill (1984).
2. Meteall & Eddy, “Waste Water Fngincering Treatment, Disposal & Reuwse”, Tata
MeGraw Hill(2003).
1. Wemer Strauss, *Air Pallution Control: Messuring and monitoring air pollutont’
Wilcy (1978).

4, Wemer Strauss, *Adr Pollution Conteol part 11" Wiley (1978).
5 Poandey G, M. and Camey G. O, "LEnvironmenial Engineering ", Tata MeGiraw TH
(1991).
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CHEMICAL REACTION ENGINEERING - I1

1. MODES OF CONTACTING DIFFERENT PHASES: .
Sell mixing of singlc Huids, mixing of (wo miscible (uids. Introduction. Design for
Helerogencous Reacting Systems.

2. DESIGN OF REACTOR FOR NON-CATALYTIC REACTTONS:
Fluid-Parlicle Systems: Models for non-calalylic heteropencous reactions, their limitations,
selection and their applications fo design,

L DESIGN OF SLUKRY REACTOR
Fluid-Fluid Reactions: Ratc cquations for instanluneous, fast, intermediate, slow, and
infinitely slow reactions, Slucry reaction kinetics. Applicalion o design,

4, CHARACTERISTICS OF CATALYST;

Catalysis; Intvoduciion. Physical and Chemical Adsorplion calabysls. repamiion and
properiies, Promolers, inhibitors, Poisous, Surface area by BET method. Pore size
disfribution, mechanism of catalyst deactivation.

5 KINETICS OF ITETEROGENEOLUS CHEMICAL REACTION :

Kinetics and Mechanism ol Heleropencous Catalytic Reactions, Varions models, Rvaluation
and elimination of intemal and cxternal diffusion resistances, clleeliveness faclor, Solid
catalyzed reactions, heat effects, controlling resistances, rales of chemisorptions, wlsorplion
isnthenms, rates of adsorption and desorption.

RETERENCES:

! l. 0. Levenapicl, "Chemical Reaction Fngineering”, 3" Fidn., Wiley Asion New Yok, 1990,

i 2. J.M. Smith, "Chemical kineties”, 2" Ed., MeGraw Hill, NewYork, 1971,
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SEMESTER - VII

PLANT DESIGN AND ECONOMICS

Material and fabrication sclection, Design stratcgy and oplimum equipment design,
Economic desigm crilerin, Cost and Asset Accounting, Cost estimation, Infcrest and
Investmenl cosl, Tuxes and lnsurance, Depreciation, Profitability.
Altemative investmenis and replacement, Musiralive case sudies.

Text Book:

I. M., Pelers wnd KD, Timmerhaws, “Plant Dosign and Fconomics for Chemical
Cngincers™, McGraw L1il, 1991
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SEMESTER -VIII

HAZARDS AND SA Y IN CHEMICAL INDUSTRIES

L. INTRODUCTION 1'0 CONSEQUENCE ANALYSIS - DISPERSION AND TOXIC
MODELS: Risk analysis Introduction - Rapid risk analysis - Comprehensive risk analysis -
Failure ypes und welease rate caleulations - Emission and dispersion - Dispersion modcls for
dense gas - Phome dispersion - Jet dispersion - Toxic dispersion model Evaluation of risk
contours,

2. CONSEQUENCE ANALYSIS - FIRE AND EXPLOSION MODELS: Radiation -
Tauk on fire - Flume length - Radiation intensity calculation and its effect on plunl, prople &
properly, UCVCE - Explosion due to - Deflatration -Detonation - TNT, THO & DSM model
- Owver pressurc - Bllcets of cxplosion -Risk contour - Flash five - Jet fire - Pool fire - BLEVE
- Fire ball,

3. RISK MANAGEMENT:

Overall visk anal ysis - Generation of Meteorological data - Tgnition data -Population data -
Overall risk contours for different thiluce scenarios - Lisaster managermend plan - Emergency
Planning - on site & offsite emergency planning - Kisk management & IS0 14000- TEMS
madels- Case studies-Marketing terminal, gas processing complex, relinery.

4. PAST ACCIDENT ANALYSIS:
Hazard identification -Safely Audits-Checklists- What if Analysis-Vulnerability models -

Event tree and Fault tree Analysis - Past aceident analysis Flixborough -Mexico - Bhopal -
Vizak 3 miles - island chemoobyl, Feyzih disasters, seveso accident analysis,

5. HAZOFS

HAZFOPS- Principles - Risk ranking - Guide word - Parameler - Deviation - « Conserjuences -
Recommendations - Coarse HALOD study - Case siudies Pumping system - Heaclor Syslem -
Masx lransfer system.

REFERENCES:

b. K. V. Raghavan and A. A Khan, "Methodologis in Hazard Idenification wd Risk
Assessment”, Manual by CLIEL, 1990,

2, V. C. Marshal, "Major Chemical Llazards", Bllis llawood Ltd., Chichester,United
Kingdom 1987,

3. Kletz, "Risk Amnalysis Hazops " Institutc of Enginecrs, UK, 1990,

4. Frink I Less, "Toss Provention in Frocess Industrics”, Vol. 1, I & 11 Butterwarth,
London, 1980,

5. " A Guide 1o Hazard Operability Studics"”, Chemical Tndustey Safely and Couneil,
1977.
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| LIST OF PROFESSIONAL ELECTIVES

i Subjeets

L= SN - T - T

S

. 1.
12.
13
14,
- 15,
16.
17,

APPLIED MATHEMATICS IN CHEMICAT, ENGINERRING
ADVANCES IN HEAT TRANSFER

INTRODUCTION TO PFD-F & 1D

RIOCITEMICAL ENGIMEERIMG

ELECTROCHEMICAL ENGINEERING

FLUINFATION ENGINEERING

INNUSTRIATL CATALYSIS

ENZYME ENGINEERING

PROCESS DYNAMICS AND CONTROL-1L

. FOOD TRCTIHNOTL.OGY AND ENGINRRERMNG

FERTILIZER TECIINOLOGY

QN AND FAT TECITNOLOGY

CERAMIC TECHNQLOGY

POLYMER TECHNOLOGY

RIOTRCTMNOLOGY

ENERGY CONSERVATION

PILOT PLANTS, MODELS AND SCALE-UPM METHODS N CTIEMICAL,
ENGINEERING

INSTRUMENTATION AND MEASUREMENTS

19, TWO-PHASE FLOW AND HEAT TRANSFRR

20,

21.
22,

PETROCTIEMICAL TRCITNOLOGY
MANUFACTURING AND MAINTENANCE OF PROCESS FQUIPMENTS
MODELLING & SIMULATION IN ENGINEERING

23, COMPUTER-AIDED PROCESS CONTROL.
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CAL ENGINEERING

APPLIED MA'THEMATICS IN CHE

I. Design of Engincering Kxperiwents:

Application of mathematical methads to solve chemical enginesring problems, Treatment of
cxperimental data and interpretation of rcsults. Use of differont lypes of graph paper. Curve
firting methods und cmpirical laws

1. Formulation of Physical Problems:

The mathematical statement of the problem, infroduction. Represcntalion of problem, Sunple
problems formulation on solvent extraction in single and multistage. Radial heal transfer
thwough a cylindrical conductor. Sall accumulation in stireed lank Summary of the method of

formulation
3. Linear and non-lnear Alpebrnic Equations:

Numerical solutions of lincar and non -linear algebraic equutions in Chemical engineering,
Interpoatation aud extrapolation,

4. Nmwnerical solution of Ovdinary Differential Equations:

Numerical solution of initial value and boundary valuc, ordinary different equation prohlems
in chemical engineering,

5, Numerleal Svlutions of Partial DMiferentlal Equations:

Finite differences, Orthogonal Collovation technigue, Finite Flement Method, Numerical
solution of purtial differential cquations in chemical engineering- clliptic, parabolic and
hypetbolic cquations.

REFERENCES:

1. §.K.Gupla, "Numerical Technigues for Engincers®, Wilcy Rasiem Lid. NewYuork, 1995,

2. I1LS. Mickley, T. K. Sherwood 1od C.E Reid, "Applicd Mathematic in Chemical
Ningincering”, IT Bdn., Tata McGraw L1ill, New Delhi, 1978,

3. O.F.Hanna and O.C. Sandall, "Compuwtationsl Methods in Chemical Engineering”,
Prenticc-Hall, 1995,

4, W.F Ramirez, "Computational Methods for process Simulation™, Butterwortlia, 1989,

- V. Q. Jenson and G, V. Jeflteys, "Mathematical Methods in Chemical Engincering”

2nd. Edn,, 1977,

)
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ADVANCES IN HEA'I' TRANSFER

[. TRANSIENT HEAT CONDUCTION :

Transient heat condilion, Fxiended surfaces and penemhized expressions for fins or spovs.
Effectiveness of lins. Mumerical solution for one dimensional and two dimcnsional stcady
state heat conduction problems. Relationship betwoon thermal and electrical conduclivaly,
Temperature- time response of thermncouples, tansient heat conduction chants,

1, CONVECUTION - THEORY AND PRACTICE ;

Cunvective heat transfer-theories and practices, energy cquation for thermal koundary layer
over a fiar plate, Momentum and heat exchange in turbulent fluid flow (Reddy viscosity and
eddy thermal difTusivily). Reynolds analogy between heat and momentum (ransfer, empirical
equations for forced convieciion hased on experimental resulis.

3 HEAT TRANSFER WITH PHASE CHANGE ;

Heal transfer with change of phase. Phenomena ol Roiling and condensation. Regimes of
poal hoiling and heat iransfer dering boiling. Drop wisc and Nlm wise condensation, effect of
twrbulence and high velocily on film wise condensation,

4. ADVANCES IN HEA'T EXCHANGER DESIGN :

Advances in design of heat exchangers. Regencrators and recuperators. Shell and lube heat
cxchangers with multiple shell and tube passcs, Usg of chaits for caleulaling T.M.1.10.
corection faclors, Efficiency of heat exchangers amd number of transfor units, (NJFUD
Mustrative examples, Conpact heat exchangers,

6. DEAT TRANSFER IN PACKED & FLUIMZED BEDS AND NUCLEAL
REACTORS :

Tleat transfor in liguid metals. Heat tansfer in pucked and fluidized beds - Basic
fundamentals and factors affecting the rate of Heal Transfer in thesc beds. Heal transfer in

nuclear rewions,
REFERENCES:

1. James G. Koudsen and Donald L. Katz, "Fluid Dynamics and [Teat Transfer *,
MeGraw Hill Book Company, 1958

2. Amvony L. Mills, "Heat Transfer”, Richard 13, lewin. Inc,, 1992, llomewood, 11.60430
and Boston, MAO2] 163,

1 W, M. Rohsenow and H. ¥, Choi, "Tleat Mass aod Momentum Trensfee” Prenticellull,
Ine., 1961,

4, W.H. Mc Adams." ITeat Transmissroa®, MeGraw Hill, New York, 1954,
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INTRODUCTION TO PFD-P & ID

L PROCESS FLOW DIAGRAM :

Types of flow sheets - Flow sheet presentation - fow sheet symbols - line symbols and
designation jon- Process flow diagram - synihesis ol steady state How sheet-Now shecting
using ASPEN PLUS, DESIGN- IT AND PDS soltware.

1. FIPING AND INSTRUMENTATION DIAGRAM EVALUATION AND
PREPARATION :

P& | D Symbals - Lane numbering - Line Schedule - P & 1T) development - typical Stages of
P& ID - P &TD for rolaling equipment and static pressure vessels, Process vesscls, ' & | D
waing PTIS,

J, CONTROL SYSTEMS AND INVERLOCUKS FOR PROCESS OPERATION ;

Introduction and description - Need of interlock - Types of interlocks - Interlock For rolaling
and static equipmenis, Distribules digilal control system, programmable logic controller,

4. INSTRUMENT LINE DIAGRAM & INSTRUMENT DATA MANAGER :
Line dingram symbols - Logic gates, Representation of line diagram, - M.
5. APPLICATION OF I & ID's :

Applications of P&EID in design stage - Consiruction stage - Commissioning stage -Opurating
stapc - Revamping stage, - Applications ol P & ID in [Tazards and Risk analysis. |

REFERENCES :

I. Emest B Ludwig, “Applicd Process Design for Chenical and Petrochemical Plants",
Vol —1, Gulf Publighing Company, Houston, 1989,

2. Max. S, Peters and K. D, Tiomerhaus, " Plant Design and Economics for Chemical
Prugincers”, MeGraw Hill, Ine. New York, 1991, '

3. Anil Kumar , "Chomical Process Synthesis and Engineering Design”, Tala McGrawe
173l Pubhshing Company Limited, New Delhi - 1981,

4. A.N. Westerberg, et al., "P'rocess Flowshecting”, Cambridge Universily Press, 1979, !
ISA Hand book ISA Publications, 1995,
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BIOCHEMICAL ENGINEERING
L INTRODUOCTION TO RIOSCIENCE:

Types of Micro-organisms: Stmcmre and function of miceobial cells. Fundamental of
microbial growtly, baich and contivuous culture. Isolation and purification, Fneymes from
cells, Assay of Lnzyines,

1. FUNCTIONING OF CELLS AND FUNDAMENTAL MOLECITAR BIOLOGY!

Metbolism and  bio-energetics. hotosymihesis, earbon metabolism, TMP  pathway
tricarbogyclic cycle and electron ttansport chain, aerobic and anacrolic metal pathways.
Synihesis and regulation of biomolecules, fundamentals of micro penctics, role off BNA gl
DNA,

3 ENZYME TECHNOLOGY AND KINETICS:

Applied Tinzyme catalysis |, Applications of ¢nzymes in industty and medicing,
Immobilization of cneymes, Kinclics of enzyme calulylic reactions invalving isalated
enzyimes, Reversible inlubition,

4. REACTIONS CATALYSED BY ENZYMES, REACTORS, ANALYSIS:

Reactor Design and Analysis for soluble enzyme systems. Colaclor regenesation . Membrane
reactor. Effect of mass transfer in immobilised cneyme parlicle systems. Reaclors [or
immobilised enzyme systems.

5, BlO REACTORS , EFFRCT O TRANSPORT PROCESSES:

Introduction to Tioreactor design: Contimiously Stirred aerated tank biorcactors. Mixing
power correlation, Determination of volumelrie mass hunster rate of oxypen [rom sir bubbles
and effect of mechanical mixing and aeralion on oxygen tranafer rate, heat transler snd power
consumption. Mulliphase bioreactors and their applications. Downstreany procussing and
product recovery in binprocesses,

REFERENCES:

I. I E. Bailey and D. I. Oilis. * Biochemical Engincering Fundamentals”, 2nd Ldn.,
Melizaw Llill, New York, 1986,

2. Trevan, Bolley, Goulding and Stanbury,” Biotechnology", Tata MeGraw Hill
Publizhing Co., New Telhi, 1987.

3. M. L. ShulerandF. Kaigi, "Hio I'tocess Engmeering : Rasic coneepts”, 1” Edn,
Prentice Hall, Englewoond Cliffs, New Jersey 07632, 1992,
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ELECTRO CHEMICAL ENGINEERING

LINTRODUCTION TO ELECTROUHEMICAL ENGCINEERING:

ftreduction.  Methods of measurement - Steady  state  techniques. Non-steady  slale
techniques, Eliminating TR Thop,

2. ELECTROCUHEMICAL TRANSFER PROCESS:
Eloctraghemical “I'ransfer Processes, Mass Iransport, Charge Transporl and Heal "l ransfer.
3 ELECTROCHEMICAT REACTION ENGINEERING:

Rlectrochemival Reaction Bngineering. Electrochemical Themodynamics and Electode
kinclics . Kinelics in Elecirochemical Reactors.

4. DESIGN AN MODELING IN ELECTROCHENMICAL PROCESSES:

Opbimization and Facterial Design of Lxperiments, Fxperimental Modeling of Tndustrial
Processes.

5, BEPARATION PROCESSES IN ELECTROCHEMICAL CELLS:
Separation Systeins in Electrochemical Cells, Materials and corrosion.

REFERENCES;

I, Bwald Heitz and Gerhard Kreysa, "Principles of Electrochemical Engincering
L2EG.

2. T.ZTFahidy,"Principles of Elecirochemical Renactor Analysis”, Elsevier 1983,

3. D.JTickelt,"Electrochemical Reactor Tesign”, Elsevir, 1977,

FLUIMZATION ENGINEERING

L INTROIMICTION AND APPLICATIONS:

Intraduetion to Fluidized bed systems. Fundamentals of fluidization. lndusisial applications
of fidized beds - Physical operations. Synthesis reaction, cracking and reforming of
hydrocarbons, Gasification, Carbonization, Gas - solid reactions ,calcining and clinkering.

2. GROSS BEHAVIOR OF FLUIDIZED BED:

Gross behavior of fluidized bed. Minimum and terminal velocities in fluidized beds, Types of

Nudveation. Design of distributors, Voidapge in fluidized beds. TDTT, variation in size
dislribution with height, viscosity and flnidily of NMuidized beds. Power comsumption.
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3. ANALYSIS OF BUBBLE AND EMUISION PIIASE:

Davidson's model. Frequency measurcmenis, bubbles in ordimary bubbling bed muodel for
bubble phase . emulsion phase: Experimental lindings. Turn over rate of solids. Bubbling bed
model for emulsion phase Interchange co-cllicieni.

4, VILOW PATTERN OF GAS AND IMMEAT & MASS TRANSFER IN FLUIBIZED
REDS:

Flow patlem of was through fluidized beds, FExperimental findings. The bubibling bed model
for Gos inter chunge Interpeetation of Gas mixing data. Heal and Mass Transfer between (uid
and salid: Experiment findings on Hent and Mass Transfor. Heal and Mass Transfer rates
(rom bubibling bed model.

5. MEAT TRANSFER BETWEEN FLUTDIZED BEDS AND SURFACE:

lleat transTer between MNuidized beds and surfaces: Fxpedment finding, theories of bed heat
transfer, comparison of thoorics. Entrainment ol or above TDH, model for Entrainment and
application of the entraimment model to elutriation.

TEXTBOOK:

1. D.Kunii and O.Lcvenspiel ,'Fluidization Engineering " 2nd. Edn., John Wiley& Sons, 1992

INDU CATALYSI
L INTRODUCTION 'TO CATALYSIS;
General properties of homopgencous and heterogeneous catalysis,
2. GEOMETRIC AND ELECTRONIC FACTORS IN CATALYSIS:
Adsorplion and reaction kinctics in calalybic (heterogeneous) sysicm.
1. CATALYST PREPARATION:
Preparation and cvaluation of industrial eatalysts.
4. KINETICS OF HETEROGONOUS REACTIONS:

Reuclion cogincering applied to catalytic homogeneous and  hetcrogeneous  chemical
resclions,

5. CATALYST POISONING;

Cululyst poisoning and deterioration (sintcring) origination of catalyst.
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REFERENCE:

J. M. Smith, "Chemical Enginecring Kinctics®, 3rd Edn., 1983.

2. G. Bond, "Heterogeneous Catalysis-Principles and Applications”, 2nd Fdn.,
Oxford Univ. Press, 1986,

3. 1 Mukhlyonov "Catalyst Technology”, Mir Publishers, Moscow, 1976,

4, C.C. Thomas, "Catalytic Processes wilh Proven Catalysis”, Academiv Press.

ENZY NGINEERING
1 INTRODUCTION TO BIOCIHEMISTRY , FUNCTION AND APPLICATIONS:
Nature amnd function of enzyme. Coenzyme/ Colactor, Classification of creymes., Assay
mecthods and vmits. Examples of applications of encymes io industry. analytical techniques
nicdicine and Pharmaceuticals,

2. KINKTICS AND MECHANISM OF ENZYME CATALYSIS:

Enzyme catalysis and controlling [wciors. Kinetics of enzyme calalyzed reactions in solution.
Immobilized enzyme reaction kinclics. Effect of mass transfer resislunce,

3, ENZYME PRODUCTION ON LARGE SCALE TECHNOLOGY:
Isolation and puri fication of enzyme, protein , protein fractionalization methods.
4, IMMORBITLIZATION TECHNOLOGY AND DEVELOPMENTS:

Immobilization technique for cnzymes . Charucteristics and wses for immobilized cieyme

systems.

5. INDUSTRIAL BIOREACTORS UTILIZING TSOLATED ENZYMES AND
BIOSENSUORS DEVELOPMENT ARD APPLICATIONS:

Reactor design and analysiz (or immiobilized enzyme reactors. Apphicalions n bioscnsors .
Some modern developments for cnzyme in organic synthesis,

REFERENCES:
1. A. Wiseman, "Hand book ol Enzyme Biotechnology®, Tillis-Horwood, 1983,
2, E.K.Pyeand L.B.Wingard, "Hnzyme Engineering IT", Plenum Press, 1974,

3. LE. Bailey and T T, Oilis, "Biochemical Dngineenng Fundamentals” 2
Ldn., MeGraw -Hill Pulilishing Company Wew Yark, 1986,
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PROCESS DYNAMICS AND CONTROL- 1§

1. FREQUENCY RESIONSE:

Review of control system design in Laplace, time, and frequency domains, controller design
using Laplage, time and frequency response-Analysis of some commeon loops.

2. DESIGN OF CONTROLLERS FOR DIFFICULT & COMPLEX DYNAMICS:

Inverse response systems - controller design - design ol inverse response compensator. Time
delay systems - controller design - Smith predicior method. Dynamics and Control of
complex processes. Theorclical analysis of complex provesses like jacketed ketlle, absorber
and heat exchanger,

3. MULTIVARIABLE SYSTEMS:

Feed forward control wascade and rativ contral - Iutroduction 1o stage space methods-Design
of conlrollers using state-space methods - Intruduction 1o multiloop systems- Relutive gain
analysis.

4. CONTROILLERS DESIGN AND ART OF PYROCESS CONTROL.:

Degrees of freedom analysis - Introduction to distillation system - Controller design for
mutliloop systems. Interaction and pairing of control Joops. The art of process control

5. DESIGN OF DIGITAL CONTROLLERS:

Supervisory eontrol systems-Digital computer contiol - sampling & lillering of continuons
meusuroments. Developments of discrete time models - Dynamic response ol discrete time
systems. Analysis of sumpled data conlrel System-Design of digital controllers

REFERENCES:

1. D. R. Coughanowr, "Process Syslem Analysis and Conlrol®, 2nd Fdn. MeGraw 11ill,

1991,

G Stephunopopulag, "Chemienl Process Contral”, Prentice-Hall India, 1984,

D. Ti.Seborg, T.F. Bdgar and D.A. Mellichamp, "Process Dynamics Cuonirol”, Tolm

Wiley and Sons, 19849,

4. Ogumanike and W, H.Ray, "Process Dynamics, Modeling and Control” Oxford Press.
1994,

bl ood
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TECANOLOGY AND KNG ERING
L FOOD PROCESS ENGINEERING -FUNDAMENTALS:

Fundamentals ol fowl process engincering, application of quantitative methods of muterinl
and energy balanoe in fvod enpineering praciive,

2, UNIT OPERATIONS IN FOOD INDUSTRILS:

Fluid TNow, thermal pwocess calculations, refrigeration, evaporation and dehydration
opcrations in food procossing.

3, FOOD CANNING TECHNOLOGY:

Fundamentals ol Jovd canning lechnology. Heal sterilization of cumed fornd, conlainers -
metal, glass and [lexible packaging. Canning procedures for fruils, vepetables, meats, ponltry
marine produets,

4. MECTIANICAL OPERATIONS IN FOOD PROCESSING: ;

Conversion operalions, Size reduction and screening of solids, mixing and emulsification and
membrane scparation , centrifugation , exlraction.

S5, FOOD BIOTKCHNOLOGY:

Food Biotechnology, Duiry and cercal products, Hoverapes and food ingredicns, 1ligh
fruclose eom symip, Single Cell protein.

REFERENCES:

. RT. Toledo, "Fundamentals of food process engineening * LAV publishing Co., 1980. I

2. J. M. Jackson and B. M. Shinn, "Fundamentals of Food Canning Technology” AVI
Publishing Co.,1978.

3. L G Beon, J. R Butiers, N. D. Cowell and ARV Lilley, "Food engineering
operatipng”, 2nd., Edn., Applicd Science, 1976,

4. R. Angold, G.Beech and J'lagpart, * Food Biotechnology”, Cambridgye University
Press [ Y84

5. Briggs and Galloway, "Nutrition and Physieal Vitness", 11th Edn., Tlolt Rinoharl
Winston, | 984,

FERTILIZER TECHNOLOGY

L INTRODUCTION TO CHEMICAL FERTILIZERS:

Chemical inorganic Fertilizers and Orpanic manures, Types of fertilizer-,Mixed, complex and
granulated, plant nutricnts,
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2. PROCESSES FOR RAW MATERIALS:
Processes for manufacture ol ammonia, nitric acud , phosphonic acid and

3 NITROCENOUS AND POTASSIC FERTILIZERS:

' Processes Lor urca and di -ammomum phosphile, Recovery of Patassium salis, procusses or
ammonia chloride and ammaonivin phosphite.

4. COMPLEX FERTILIZERS:

Processes for nitre - Phosphorous and complex NPK fertilizers liquid fentilizers.

! 5. PHOSPHATIC FERTILIZERS ANT} INDIAN FERTILIZER INDUSTIRY:
Single and Triple super phosphate, bio-lerlilizer. Ferlilizer Industry in India,
REFERENCES:

1. Suclizofl, "Technolopy and Maoufaciure of Awmmania”, 2nd. Tdn., Wiley, 1981.
1 2. L. ). Carpuntire, "New Developments in Phospbate Ferlilizer Technology”, Llsevier,
1971,
1. M. E. Pozin, "Fertilizer Manufacthre”, MIR Publishers, Moscow, 1986,
- "Handbook on Ferlilizor Teelmology”, Pentilizer Association of Tndia, near TNU, Now
Delhi 1992,
' 5, A.V. Slack, "Phosphoric Acid®, 2™ Fdn., Marcell Dekkar, 1968,

F' Y

OLL AND FAT TECHNOLOGY

LINDUSTRIAL. O1LS AND FATS:RAW MATERIAL PROPERTIES:
Sovrces coniposilion,propaertics,classificalion and snalysis of oils and fats.
( LRECOVERY AND REFINING OF OTLS FROM RAW MATERIALS;

{ Extraction of oily, Mechunical and solvent extiaction methods, Refiming wnd hydrogenation
ol oils, Ldible oil provessing,

IMANUFACTURE OF FATTY ACIDS,GLYCERIN ANI SOAYP:
i Fat splitting and hydrolysis. Manufacture of glycerine and fatly acids. Soap mamfacture
A 4.TECHNOLOGY OF OIL BASED DETERGENTS:

Oil based vaw material tor detergents. Detevgents munufacturing processes. Oleo-(Chemicals
| Tor other applicalions.

TR TR T | TV 49



S.MODERN DEVELOPMENT IN DETERGENTS:

Indian oils, Gis and detergents industrics Alpha Olelin from natural oils and conversion 1o
sulphonale Folly alchohols and thier sulphates form natural oils.

THEXT BOOKS:

1. D.Swem, "Baileys Industrial Oils and Fal Productz" dth Bdn., Vol. T & 11, Wilcy,

1982,
2. Bdpar Woollatl, "The Manufacture of Seaps, Other Dalergonts and Glycerine”, 151

CEdn., Clliz Horwood, 1985,

CERAMIC TECHNOLOGY

L. INTROMMICTION TO CERANMICS:
Importance of cemnmics and lines of ceromic development, struclure and propertics of

veramivs, slectronic confipuration of atoms, Bonding, Physical, Thermal, Elooirical,
Magmetic and Optical properties of ceramies, Mechanical propertics and their measurcinents,

2, CERAMIC FPROCESSING:
U'rovessing of ceramics, powder processing, powder sizing aml preconsolidation, shope

forming processes. Pressing, easting, plastic forming amd other Foming processes.
Densitification and theory of zintering.

3 CERAMIC FORMATION:

Drying ccramic ware. Inteoal Mow ol moisture, surlace solid state reactions, setting methexds,
finishing feecd wire,

4. APPLICATION OF CERAMICS;

Finc ceramics-Bodics for cleelrical and elecionics uses. Refractorics and [nsulators. Heavy
tefeactorics, nsulating  lieebrick, pure oxide refructories, non-oxide refractory  bodies,
Relinctory plastics, concrete and movlay, insulating materials,

5 TYPES OF CERAMICS:
Cernmics bailding materials, uilding brick, sand-lume buck, lwoe, portland cement, high
alumina eement, gypsum plaster, oxyehloride, silicate and phosphate cemcits, Glass
composilions, mechanism of melting and glass products.
REFERENCIS:

1. FSinger und 5.5 Singer, "Industria] Ceramics”,Chapraan and Hall Ca., T.ondon, 1952,

2. David W, Richardson and Tagel," Moder Ceramic Engineering, Propertics,
Processing and use in design®,Mucell Dekkar,inc, Nowyork, 1962,
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3. F.H.Morton"Elements of ceramies",2nd Edn. Addison-Wesley Publishing Co.,
: London, 1974,
4, Enginnering application of Ceramic Materials Source Hooks of Ameriean Socicty
fior materials,

POLYMER TECHNOLOGY

[. CITARACTERISTICS AND ANALYSIS OF FOLYNMERS:

The seicnee of Twmge molecules. Theory of polymer solutions. Measurement ol molecular
J weigtht and size. Analysing and testing of polymers.

L POLYMER MATERIAL STRUCTURE AND PROPERTTES:

Deformation, flow and mell characteristics, Marphalapgy and other i ¢rystalline polymers.
( Rhealogy and mechanical propenties ol pulymers. Polymer strueture and physical propertics.

3. POLYMER SYNTILESLS AND REACTION ENGINEERING:

(Condensation  polymerization, Addition  polymerization, lonic  and  Coordination
i polymerization, copolymernsation, polymerization conditions and polymer reactions.

. 4,  INDUITRIAT.  POLYMERS, MANUTACTURING I'ROCESSES  AND
APPLICATIONS:

[ Hydrocarbon  plastics and  elastomers, other  carbon  chain polymers,  Helerochain
thermpplastics, Thermosetting resins

5. PROCESSING OF POLYMERS: PTASTICS, FIBERS AND ELASTOMERS:

Polymers developed for synthetic plastics, fibers and elastomer applications. Plastics
lechnolugy. Fiber lechnology and Elastomer Technology.

. REFEREMNCES:

r I, BW. Billmeyer, "Text Book of Polymer Sciences", Ind Edn,, Wiley Inter Svience,
1984,

| 2. F. Rodriguer, "Principles of polymer systems"@dth Edn., Taylor and Franeis,

Washington, 1996,
3, "Enecyclopedia of Polymers Science and Technology”, Tohn Wiley-Inter Science,
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BIO-TECHNOLOGY

1. RATES AND PATTERNS OF CHANGES IN CELL CULTTIRES:;

Kinclics of substrate wilization, biomass and prodoct fomution m cellular cultures,
Staichiometry of growth and praduct farmation.

2. PHOYSICAT. PARAMETERS 1IN BIORFEACTORS AND DOWNSTREAM
SEPARATIONS:

Transport phenamens and modeling in Bioprovesses, Product Becovery operations. |

3. SENSORSMONITORING AND CONTROL SYSTEMS IN BIOPROCESSES:

Instrumentation and process control in bioprocesses.
4. BIOCHEMICAL REACTION ENGINEERING AND BIORFEACTOR DESIGN:

Design_and analysis of Biorenctors. Dynumic models and stability, oon-ideal mixing,
residence [ime, Slenlization reactors, Immobilised bio-catalysts and maliiphase bio reactors.

5 FERMENTATION TECHNOLOGY AND r-DNA TECTINOLOGY:

Bie-proccss Technology and Genelic Engineering.

TEXT BOOKS:

I. LE. Bailey and ILE. Ollis, "Biochemical Enpincering Fundamentals®, 2nd Edn.,
McOmaw Hill, New Yok, 19806,

2. M. Trevan, 3. boffly, K11 Golding and P.stanbury, "Riotechnolopy®, Tata MeGraw
publishing Company, Mew Delhi 1987,

A R Lowvitl and M. Jones, "Biochemical Reaction Bnginecving in Chemical Engineering”,
Vol 111, 3nd Edn., Edited by LI, Richardson and Peacock, Pergamon, London, 1994,

4, Smith "Biotechnology” cambridge University, 2nd Gdn,, 1990,

ENERGY CONSERVATION

Lintmduclion; The energy crisis and options: the energy conscrvation oplion, energy
intensily of developed and developing economies, enerpy auditing — hasic requitements,
scape and pumose, process energy anild gross energy requiremcnts.

2.Cfficient concrgy  comversion:  efficient  combustion, waste as a  fucl, combined

cycles for efficient power pencralion, combined heat and power plants, combined conling
and power plants.
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1. Tinergy recovery: insulation: insulating materials, ceonemic thickness of insulation; heat

J recovery heal exchangers: recuperative heat cxchangers, rn-ground eoil systems,
. regenaralive heat exchangers; heat pumps; and heat-pipes.
i 4. Process integration: basic concepls of pinch technology, stream networks, signilicance
ol the pinch, design of energy recovery systein.
_ 5 [Cnergy comservation in boildings: degree-days, steady state Joads ol combord.
' Conditioning the air for process regquirements and human comfont, thermal pecformance
i monitoring, efficient lighting syslems, solar passive fenlures,
{ 6. Economics of enerpy saving schemes and case studies.
REFERENCES ;
’ I. Fastop and Crofl, ‘Tnergy cfficiency’, Longman Scicntific and Technical, 1990,
2. Gordon A Paync, “Managing energy in commerce and industiy’, Bullerwarths, 1984,
{
|
: PILOT PLANTS, MODELS AND SCALI-UP MIETHODS IN
. CHEMICAL ENGINEERING
i
| LANTRODUCTION 10 PILOT PTANTS AND MODELS:
Introduction o palot plants and Models, Provess Development, Process study, the principle of
similarity and similarity criteria, dimensional analysis and its application in scaling-up or
scaling-down the chemical process plant.
2, MATHEMATICAL EQUATIONS;
|
Mathematicul Eguadions represeniing (he Mechanical, Thermal, Diffusional and chemical
k processes and devivation ol the dimensionless groups Trom these differential equations. Rate
: ol chemical reaction ol Homogeneous ind Heterogeneous chiemical renctions.
i 3. THE REGIME CONCEDPT:
' The Regime Concepl, Laupichleir's study of catalytic water gas reaction, chemieal dynamic

and mixed mepme, Ellecl of lemporalure on physical and chemical reactions. Similarly
eriteria for the principle types of regime and seale equations.

4, SCALE UP OF HEAT TRANSIFER RQUIPMENTS:

Scale-up methods for Teal-Transfer equipment eg-eat Fxchungers, Stcam or vapour
TTeaters, Tvaporadors, Condensers ol Canlers,
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5. SCALE-1P OF MISCELLANEOTS EQUII'MENT:

Scale-up methods for mixing equipment and other miscellaneows equipment used m chenieal
process indusirics.

REFERENCES:
l. R.E. Johnstone and M.W. Thring, “Pilot Plants, Models and Scale-up methods in
Chemical Engineering ", McGmaw 11ill Book Company, New York, 1957,
2. Bisio & Kabel, "Scale-up mn Chemical Industey™

3. D.G. Jondan, "Chemical Process Development™, Viol. 1 & 1L, Interscience Publishers,
1988,

INSTRUMENTATION AND MEASURMENTS

l. CONCEPTS AND INSTRUMENTATION OF OPTICAL METHODS:

Introduction 1o optical methods and various Instroments. Visible and UV Spectropholomeler.
IR Spectrophotometer, Flworesvence.

2, NTICLEAR MAGNETIC HRESONANCE (NMR) AND X-RAY ANALYSIS:
Intraduction - Ins trumentation-unalysis, X-ray melhods

3. ELECTRO CHEMICAL ANALYSIS:

Electro chemical Methods of analysis.pH sud condnctometric filration

4. THERMAL ANALYSIS:

Thenmo analytical methods, Differential scanning. Calorimeler. Thenmogravimetric analyser.
Thenno mechanical analysers.

5, CHROMATOGRAPHY:

Chromatography-various types. Constroction and working. Analysiz of sample.

REFERENCES:

I. C.W. Bwing, "Instrumental methods ol chemical analysis”, 4th edn., MeGraw Hill,

1985.
2. H. EL Willand, L.L. Meril, and JA. Dewnm, “Instoimental Muihods of Analysis", Sth

Lichn,
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TWO PHASE FLOW AND HEAT TRANSFER

Introduction to two phase Now, simple momentam and energy balances and their related
empirical correlations, basic equation for two phasc flow modelling, annular two phasy Mow,
introduction lo two phase heat teansfer, nucleate boiling heat transfer, forced convection
hoiling, bumoul, heat transfer in condensation, measurciment techniyuc in two phase How,
introduction to two phasc flow problems in process industry.

REFERENCES :
1. Jean J. Ginoux, Two phasc (low and heat ransfer,

2. Hergles, Collier & Hewitt, Two phase flow and heat transfer in the power amil

process industrics.

PEIROCHEMICAL TECHNOLOGY

1. PRIMARY PROCESSING OF CRUDE O1L ¢

Classificalion of erude oil, Afmaspheric distillation . Vacuum distillation of residuc-products
and distillation practice.

2. SECONDARY PROCESSING OF CRUDE OIL :

FOCU, Hydro eracking, Visbreaking, Thermal cracking. Coking, Reforming, Alkylation,
Polymerization and Isomerisation process.

3, TREATMENT-TECHNIQUES ;

‘Freatmcnl techniques for removal of ohjectionable gascs. Odowrs, to improve performance,
Storage stability. Extraction of aromatics, Olefins and recovery operations from pelvaleum
products.

4, PETROCHEMICALS :
Chemicals from methane and synthetic gas: Ammonia, Methanol and Hydrogen Cyanide,

Chemicals fromi olefing; Tithviene derivatives, Propylene derivatives wmd  Bulylene
derivatives, Aromalics, infermediates for synthetic libers. Plastics and rubber,

5, ENVIRONMENTAL AND SAFETY ASPECTS IN REFINERY AND
PETROCHEMEICALS :

Waste water and efflucnt guses treatment from alkylation units and petrochemical units,
salcly aspects in the above indusiries,
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REFERENCES :

1.  W.L, Neclson, "Petrolcum Refinery Engincering”, 4th Edu., McGraw 11l , New York
19835,

2. B, K. Bhaskars Rao, "Modern Petrolemn Relfining Processes”, 2nd Edn., Oxlord and
IBH Publishing Company, New Delli, 1990, Khanna Publishers.

1. (3. D. Hobson aad W. Pobl., " Modem Petroleum Technology®, Gulf Publishers 2nd.
Edu., 1990.

4. R A Moyers, "Handbook of Pefroleum Refining Proccsses”, McGraw L1ill , 151 T,
1980.

S.  F. Hatch md Sumi Malar, "From Hydrocarbons to Petrochemicals”, Gulf Publishing
Company, 1" Ed. 1981,

MANUFACT ENANCE OF 'ROCESS

EQUIPMENTS

Manufacturiog:

Manufacturing mcthods of process equipments

Bulk Metal NDelorming: Elastic and Plastic deformation, Yickd and Flow, Classification of
Deforming Processes,

Drawing: Classification, Process Geometry, Geometrieal Relationship; Analysis ol Wire/
SheetTube Deawing- Stresscs, Load and Power, Maximum Reduction Possible, Extrusion:
Classification, Process Geomelry, Geometrical Relationship; Analysis of Extision-Siresscs,
Load and Power, Maximum Reduction Possible; Working and Application of Indircet
Extrusion, Mydrostatic Fxtrusion, Pipe and Tube Extrusion, Defects in Extraded Parts,
Forging: Classiication, Strip snd Disc Forging- Process Geomelry, Gieomedncal
Relationship, Analysis- Pressure Distribution, Forging Load and Power, Defects in Forged
Mroducts.

Sheet metal working: Roll of sheot components, Bending: Classification, Process (ieometry,
Geometrical Relationship, Analysis- Rend Allowance, Spring Back and Bending Force,
Other Bending Related Operation- Deep Drawing: 'rocess Geometry, Measures of Drawing,
Forces and Power, Blank Sive Determination, Redrawing and Detects in Deep Drawing,
Cutting Operations: Fundumentals of Shearing, Blanking and Piercing ~Clearance, Cutting
Foces; Other Sheet Metal Culling Operations, Concept of Nesting,

Unconventional Deforming: Fxplosive Deforming, Elecho-Hydraulic  Deforming, and
Fleciro-Magnetic Deforming; Lascr bending, Concept of Micro-Deforming.

JOTNTNG PROCESSES

Classiheation of Weliling Processes;

Are Welding- V'rinciple of Arc, Metal Twmsfor, Arc Chavacicristics; Working and
Apphcations of SMAW, GTAW, GMAW, SAW, ESW and AITW,;

Resistance Welding- Spot, Seam, Projection and Flash Burt;

Gas Welding: Oxy Acctylene und Oxy ITydrogen;

Thermit Welding; Solid State Welding Processes, Pusion Welding Pool and Welding Defects.
Allied Processes- Braziog and Soldedng, Surfacing ond Spraying, Flectro-Plaling and
Electro-Formiug, Deposition Progesses-PVD and CVD,
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[MNCONVENTIOMAT WEILTING: Prnciple of Working and Applications of Beam
: Welding Processes- THW and EBW, Ultra-Sonic Welding and Under Waler Welding;
y Concept ol Micro-Welding

i Maintenanee:
Types of mamicmance such as Preventive maintenance, predictive mainlenance, schedule

maintenanece, Correelive mainfenance, Fuilure-finding maintenance, cte.
Monitoring of processing cquipments lor degradation such as Erosion, corrosion, and
' erosion-corrosion. Prolection of equipmenl agpinst such degradation.

REFERENCES :

! 1. Groaver, M.P,, Fundainentals of Modem Manufachuring: Materials, Processes, and
Systems, Wiley Student Edition, John Wiley wnd Soms, 2005,

2, Ghash, A., aud Mallik, A.K., Manulictoring Science, EWE Pvl. Lid., New Delli,

3, Juin, VK., Advance Machining Processes, Allicd Publisher, Bombay.

L MODELLING & SIMULATION IN ENGINEERING

Fundamental aspect of modeling:

Technical and Commercial aspects, lypes of moedcling-  Analytical, experimental,
mechanistic, numerical, AT based and siochastic.

Model testing, Principles of simulation, Discrete event simulation. Applications in design and
manufacturing,

COMPUTER-AIDED PROCESS CONTROL,

Tardware, Analog and digital interfacing, Sensors and fransducers, System sollware:
Realtime prognamming, Application sollware: data lopping, liltering, Digital Control: 7-
transforng, discrete time dynamics sysicms, adaptive control, introduction to MIMO contrel
SYEICE.
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ANNEXURE-3

Scheme of Syllabi for III"™ and 1V"™ Semester of

B.Tech. Programme

in

BIOTECHNOLOGY

Applicd Mechanics Department
Modlilal Nehru National Institute of Teehnology
(Deemed University) Allahabad-211 004,




Department of Applied Mechanies
Course Structure for B.Tech, in Bio-Technology
(Semester 111" & 1¥" only), *

: SEMESTER-11 = SEMESTER-1V -
| SN, | Subjeet L [T]P [Cr [SN. | Subject L |tir |
| B1301 | Bio-Chemistry 1 |1V |2 |5 |BT401 | Biophysics amd 3 |12 |5
i . Sirclural Biology §
WT302 | Microbiology |3 |1 |2 |5 [ BT402 [ imnmnology O K P E:
BT303 | Genelics 3 [1 |2 [5 [BT403 | Genetic I3 [ |2 |5
¢ Engineering " B
C12301 | Bavironment and §3 |1 |0 4 BT404 | Transporl Process 3 1 j0 (4
i licology ; . {
AM Material Science |3 |0 |2 4 BT405 | Biochcmical 3 L {2 |5
o and Fngineering I Engineering
NT304 | Cell and 3 |1 |2 |5 BT406 | Thermodynamiics of | 3 1 10 |4
A Molecular Biological system
) Biology
18/5 |10 |28 18 |6 |8 |28
*1. Course structure for 1* & 11" semester is commeon for all B. Tech, programme.
{ 2. Course structure for V™ to VIN™ semester to he submitted later,
{
1
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SEMESTER- 111 ™
i BT 301: BIOCHEMISTRY

g Bivchemistey of Carbohydrates and Tdiplds:

Iictabolic Palhways - Biosynthesis of Gilucose, Clyeopen and Starch, Carbohydrate Mcetabolism -
Glyeolysis, Citric Acid Cyele (TCA Cyele) and Oxidative Phosphorylation, Mctabalic Pathways -
Biosynthesis of Saturated and Unsalurated Fatty Acids, Cholestorol, Phospholipids and Sphingolipids,
Lapid Metahohism - Calaholism of Fally Acids, Metabolism of Triglycerol and Cholesterol,
Metabolism ol Glyco-conjugales - Prolcoglyeans, Glycoproleing and Glyco-Lapids,

Biochemistry of Proteivs and Nucleie Acids :

Metabolic Palhways - Biosynthesis of Amino Acids, Peplides und Proleins, Pratein Metabolism -

Calabolism of Carbon skolelons of Amino Acids - Oxidative Deamination and Oxidative

i Decarboxylalion, Milropgen Excretion and Urea Cyele, Melabolic pathways - Biosynthesis of Purings,
Pyrimidines, Nucleotides and Nucleic Acids (DNA and RNA), Nucleie Acid Metabolisim -

! Degradation of Nucleotides and Nueleic Avids and Genetic Disorders.

Biochemistry of Photosynthesis:
| Plant phatosynthesis | Oxygenic and Anoxygenie Photasynthesis, Photosynthelic reaction Cenflers,
Chlavaphytls as trappers of Solar Enevgy [Till Reaction - Photosynthesis 1 and Pholosynlhesis 11, Dack
i Reaction Cyehic and Non-eyelic Pholo Phosphorylation, Baclerial photogynthesis.

Riochemistry of Metal luns and Functions of Protein:

Metal jons in Biological Systems - Role of Tron, Zine, Coball, Copper and Magnesiuvm Haemoglobin -
Oygen transport, Chiloroplast - Electron Transler under Tight, Vitanin - Byz - Oxidation - Reduclion
reactions, Transporl across cell membranes, Funetional Proteins like Enzymes and Tiormones.
Clolactors, Coenvymes and Prosthetic groups - its role in Biochemical Reaclion

Ltefercnces '

+  [Lehninger Principles of Biochemistry By David . L . Nelson and Michael, M. Cox

«  Oullines of Biochemistry by E.E Conn and P.K. Stumpf

«  BRiochemistry by Stryer L

«  Hurper's review of Biochemistry by by Martin. D. W, Mayes. T A and Rodwell. V. M
«  Tractical of Biochemistry by Wilson & Walker

BIOCHEMISTRY LABORATORY

Concepts of pll and buffers - application to cnxyime reactions.

Differential centrifugalion and isolalion of organelles and tests for organelle fractions.
Cstimalion of carbohydrales,

Estimalion of proteins,

Extraction ol Lipids.

Estimation of nucleic acids.

Study of chromatographic technigues for separation of proteins and lipids.
Tinzyme assays based on UV-VIS spoelroscopy.

Enaymne inhibition studies,

Flecimophoresis of protein and Mucleic acids.

Separation of proleins and DNA by electrophoresis — visualization of bands.

" & B B BB W
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BT302: MICROBIOLOGY

Intruduction to Microbinlogy:
Discovery ol micraorganism, Theory of spontaneous generation, Genm theory of diseascs; Major
I conlribution and events in the field of microbiology, Scope and relevauce of Microbiology.

Classification aod Ldentification of microorganisms;

Diversily classification of Woosc et. al. Five kingdom systemn of Whittaker, taxonomic raoks,

classification systems (phylogenetic, phenetic), numerical faxonomy, polyphasic taxonomy major

i characteristics used in taxonomy — morphological, physiologicul, ceological, biochemical,
inumimological, genetical and molecular. Tdentificution of microvrganisms - a general account,

I Fixntion, principal dyes, simple staining, dillerential staining, stuining of specilic structures,

Major Groups of Micrvorganisias:
Characteristics of major groups of hacteria (wrchca, eubacicria), Characleristics ol important groups of
bacteria. Distribution, gencral chumeters, nulvition, reproduction, inportant uses, hannful effects.

Nudrition Of Microorganisms:
! Nutrition of micto organisms; Macro and micronutrients, their seurces and physiological funclions;
Growth factors and their functions in metabolism; Uptake ol nutvients by cellk, Transport of nutrients
n through the cytoplasmic membrone; Primary nnd secondary teansports; Simple diffusion, Facilitated
diffiusion, Active trunsport, Group lranslocation, lron tranapont, lonophores,Siderophores,

Growth, Cultivation of Microorganisms aud Contrel of Micraorganisms
Growih of microorgamsms, Growth curve, Malhematics of growth, Measurement of wmicrobial growth

LA (cell numbers, ccll mass), Growth yields and the effect of limiting factor, Continnous growih,
Chemeostat, Twebidostat, Bulanced and vnbalaneed growth. Culture media, synthetic, complex media -
L seluctive, dillerentinl and cririchiment and cnviched medis, importance and isolation of pure cultures -

spread plate, pour plate and sircak plate; colony characteristics.
Influcnee of environmental [aclors on growth - solutes, waler aclivity, pH, lcmperature, nxygoen,
i osmolic pressurc, radiation.
Virology:
s Viruses, General introduction, Types and Clagsiflication. Virus inducced diseases,

Characteristics & mode of nctivn of autimicrohlal agent:

Control ol microarganisms, Tnhibition of growth and killing, sterilization and disinfectants. Classes of

wliginfectanis - phenol and phenolics, aleohol, halogens (Cla, Chloramines, By, I3, lincres of iodine,

o wdophores), surfactants (soaps and detergents), alkylating agents (lfnmaldebyde, ghataraldehyde, -
propiclactone and ethylene vxide), Lleavy metals (Hg, Sitver onid copper contnining compounds),

{ Factors affecting sterilization und disinfection. Evalwation of disinfectants,

Microbiologieal Applleations:

Microhialogy in praduction and QC of fowd and pharmacenticals, methads of sterilization, clean

rooimns, environnen| monitoring stcrility tests, hioburden and microbial quality, Microbiological

[ verification of waler systcins, cleaning and sanitization procedures, Developing standurd operating
procedures lor microbiological system.

{ Keferences:

«  Microbiology Pclezar M.J. Chan ECS and Kirieg NR, Tala McGraw Hill,

= General Microbiology by Roper Y.Swumicr, Macumllan,

«  Borgey's Munual of Systemiatic Bacteriology I edilion,

«  General Microbiology by Prescott and Dunn.

{ « Microbiology by T. L. Brocks.



MICROBIOLOGY LABRORATORY.

Sterilization techniques
Preparation of cullure media (a) Broth type of media (b) Agar,
Culturing of microorgamism  (a) Hroth, {b) pure culture techmques- streak plale, pour plale,
isolation and preservalivn of bacterial culhme.

s  Klentification of microorganisms- (a) Staining tcehniques, (b) Hanging drop, (¢} Thochemical
testing (d} A ntibiotic sensilivity.

+  Cuantitation ol microorganisins - (u) Counting mivroscopy () Turbidimetry (¢} Total N or dvy
weight (d) Colany counter techniques.

«  EHEnvironmental sample analysis.

o Isolation md characterization of plant pathopenic microbes,

BT303: GENETICS

Phystenl Basis of Heredity:
Basic law of inheritines, mono-hybrid, dilbybrd and tri-hybrid ratios, Modification of Mendel's miios

due o gene intcraction, Multiple atleles, Multiple factors of inberitance. Genes and cnviromment
interaction, Identification of the genetic materials - classical experiments. 1lershey chase, Avery
Mecleod cte.

Linkage, Recombination and Mappiog:

Chromosamal inheritance, the concept of linkage and ¢rossing over, recombimations. Thrce poant tesl
crogses and gene mapping, Mapping to genes by letrd analysis by milolic crossing over, Genelic
Transfer- conjugation, transduction and transfurmation.

Chiromosome Structure, Orgunisation, Aherratlons and Extra Chromosomal Inheritance:

Organization of genetic material in prokaryotes, eukaryotes. Chromosome morphology, Classification,
Karyolyping special chromosome, Clromosame abenations, origing, types and cylogenelic effects,
Euchromaiin amnl Helerochromatin orpanizations, classificotions of mmations, characters o muwtanis
an its applications. Pefile phenotypes in yeast, Tnipair inheritance in algae. The maternal inheritance.

sex Determination

Mechanism of sex determination in animals and plants, Sex differentiation and developments in
lmans. Dosage compensation, Sex linked disorders in human beings.,

References:

«  Geneties, Goodenough U, Flold Saunders Inlemmational 1985, Principles ol Genelics,
«  Gardner 13T, Simmons M], Snustad D, 1991,

« Geneties by Strickberper.

« Geneties by Gardener

«  Gene VI Jp}r B, Tewin



GENETICS LABORATORY

Monahybrid, dihybrid and (rihybrid cross.
Test ¢rony and back cross

Cicne mapping by three point (st cross
Genetic mapping by conjugation.

Study of chroinosome morphology

Induction ol mutation and isolation of mutants.
Study of genelic markess in bacleria,

Study ol maiemal inheritance,

NS L

CE301: ENVIRONMENT AND ECOLOGY

Introduction uwnd scope:

Couscrvation of matural vesources i.e. forest resource, waler resource, mincral resource, Cnergy
resounce, land resouree clc. Role of individual for resource conscrvation and suslainable
develapment,

Keosystem anud its basic concepl:

Structure and funclion of an ecosystem, Producers, consumers and decomposers, Energy flow in the
ceosystem, Beologicul succession, Food chains, food webs and ecological pyrumids. Examples of
cousystens.

Bindiversity and its conscrvation:

Introduction - Definition: penctic, species and ccosystem diversity, Nalional and global suenario.
Eovironmental Pollution, Delinition, Causes, cffects and control measures of:

Air pollution, Water pollution, Suil pollution, Marine polintion, Noise pollution, Thernm] polintion,
MNuclear hazards,

Sustainable development:
Urhan problems related lo encigy, Water conservation, vuiin water harvesting, watershed manugement.

Enwvironmental elbies:

Issues and possible salutions, Climate change, global wanning, acid rain, ozone layer depletion,
A nuclenr accidents and holocaust Case studies, Wasiclamd reclamation, Consamerism and waste

produets, Envirenmental Management through Acts,

Human Population and the Environment:
FEnvironment and human health, Role of Information Technology in Environment and human health,
Case studies.
Field Waork:
= Visit to a lncal arca lo decument environmental assets-river/forest/prasstand/bill/imountain.
»  Visit 1o 0 local polluted site- Urban/Rural/Industrial/Agricul tural.
+  Heporl submission on Feld visit,

1
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AM301: MATERIAL SCIENCE AND ENGINEERING

Struciure and propeties relationship of Enginuering Matenals.

Structure of Crystalline Sollds:
Crystal stractures und Systems, Unil Cells, Metallic Crystul Structures, Crystallographic directions and
Plancs, Density Compatations,

Clhigracterlzation of Materlals:
Crystallography, Reciprocal Lattice, Stcrcographic projections, Difftaction methods, Electron
microscopy, Mutallography, Thermal analysis.

lmperfections in Crysials:
Point defects, Dislocations, Inlerfacial Defeets, Bulk defects.

Diftusion:
Mechanisms, steady state und non steady state DifTusion, [actors influencing «ilTusion

Multiphase Stroctuves, Phase Transformations:
Unary, Rinary, Equilibrium Pluse Diagrams, Euleelic, Rulecioid, Peritectic and Peritccloid Reactions,
Iron Carbon Disgram.

Mechanieal Behaviowr of Materials:
Elastic and Plastic propeitics, Cveep, Fractore, 1leat trestmend of stccls.

Ceramic Materials:
Ceramic Struclwres, Properties

Eleetrle and Electrouie msterials:

Electrical Conduction, Classification of semiconductor materinls, Matevials aud Technolopy
for integrated cireuils, Photonic materials, supor conductivity and special supor-conducling
materials, Ferrites, Quariz coysial, Lielecivic maicrials, Piezoelecitic amd Femmo-cleciric
materials, Eleciromcchanical materials, Mechanism of polarization, s measurcmenis

Magnetic Propertics for Applications:
Diamagpetism, Paramagnetism, ferromagnetism, Anlifcrromagnetism, Femmapmetism, Solt
and hard magnetic malerials magnetic storage.

Optienl properties:
Oplical properties of Metals and Non metals, Luminescenco, photoconductivity, Oplicul Fiburs in
conminunications

References:
» Callister J, “Material science for Enginecrs™
*  Van Viack, * Material Science”
* Raghavan V, " Matevial Science™

s Guy, " Physical Metallorgy™



MATERIAL SCIENCE AND ENGINEERING LABORATORY:
*  Study of muodels ol

(a) Unit Cells and ¢rystal siructures.
{b) Dislocations

s Specimen preparalion for micro struchire examination involving:
{a) culling
(b) grinding
(e} polishing
(d) etching

o Material identification of 20 common matcrials,

» Comparitive study of microsttuclure of dilferent given specimen:
(mild steel, grey cast iron, brass, copper, aluminium cte.)

» Heat ircatment of stesls such as annealing, normalising, quenching, casc hardening and
comparison of hardness befre and afler the treatment.

o Rifleel of surlace imperfections on the strenglh of glasses.

o Delermination of Hardoess by Brivell Method.

» Creep of engincering malerials.

B1304: CELL AND MOLECUILAR BIOLOGY

T'he cell:
Definition and type of cell, Cellular compartmentalization, The Muclens: Chromosomal DNA and its

packaging, Clobal struclure ol chromoesomes, Chromosome replication, Organization and cvelulion of
the nuclear penome.

Cell Cyele and Division:
General strategy of the cell eycle, Mechanics of cell division, Early cmbryonie cell eyele, Cell-cyele

contrnl in yeasts and multicellular animals.

L‘}'tﬂ-skeiemu:
Mature of the eytoskuleton, Intermediate Filaments, microtubules, cilia and centrioles, actin filaments,

£ actin-binding proteing, muscle,

Cell Junetions, Cell Adhesion, and the Exiracellular Matrix:
Cell Junctions, Cell-Cell adhesion, exivacellular matrix of animals, extracellular matix receplors on
animal cells- the Integrins, plant cell wall,

Canver;
Cancer as a microevolutionary process, Tumour cells, Prolo-oncogenes and viral oncogenes, Tumour
EU]'ﬁl‘.II'CEEL'I[' gl'.!l'll‘.ﬁ.

£ DNA Structire, Replivation & Repair:

Structure ol TINA-Watson & Crick's model; Types of DNA-A-DNA, B-DNA, 2-DMNA; Beplication of
DN A=semi conscrvalive replication, enzymology of replication, continmous and discontiniois DiNA
synthesis, complex replication, apparatus, unidivectional veplication, bi-directional replication, rolling
circle replication; Denaturation and renatumtion of DMNA.

DA damape and repair.
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RMNA Synthesis and Structure: o
Transcription apparalus and proteins involved in unseription, Prokaryotic & ukaryotic transcription.
3 Types ol RNA, Processing of RNA, RNA Sphicing,

Frotein Syothesis mnd Strueture:

Ribosome- Structural features of prokaryotic and cakacyotic ribosome, Genetic cade- Triplet code,
cracking of genetic code, features ol genclic code, Wobbles hypothesis. Translation in prokaryotes and
eukaryotes- iniliation, clongation and fermination of polypeptide chain, post translslion modification,
profein folding.

Regulation of Gene Expression:

Regulation of Gene expression in bacteria- Operon concept, inducible and repressible operons, positive
and nepative repulations, inducer molecules, repressor molecules, co repressor molecnles, Induction

) and catabolite repression of lse,irp and Ara operon in Lcoli, Control of gene expression by sigma
factor and micro KMNA and postiranseriptional control. Absolute control by antisense KNAs;
enhancers, upsiream confrolling clements, helix turn helix, zine finger motifs, leucine zippers,
homeotic genes.

Reforences:
; «  Moleeular biolopy of the gene-Watson, Hopking, Roborls & co.
« {icncs-Benjamin Lewin.
; «  Moleenlar biology-1, Freifielder

«  Molecular biology-YWeaver
+ Developmental Biology, by Scolt E. Gilbert {1997}, Sinaver Assaciales, Tne.

CELL AND MOLECULAR BIOLOGY LABORATORY

Micrascopic visualization ol chromosome by staining.

Studics of mitosis and miosis of cell division,

Tsolation and visnalisation of genomic DNA and plasmids on agarose gels.
Estimation of DMNA and RNA by spectrophotometric techniques,

Restriction digestion and ligation of plasmids.

Preparation of competent cells, Transfanmation, sereening for recombinants.
«  DMNA denaturation and Ty, calenlation.

*  Visualization of overexpressed protein hands.



SEMESTER- IV™

BT401: BIOPHYSICS AND STRUCTURAL BIOLOGY

Principles of protein structures:

Three dimensional conformations of proteins, Ramachandran plot, molifs, lolds, mechanism of protein
foleing, fibrows proteins, nembrane proteing and their sfructares.

Hydrogen bonding, hydrophobic inferactions, ionic interactions, disulphide bonds and theiv role in
protein structure. Secondary structural clements and organisation of tertiary structure. TTelix-cail
transition and zipper model.

Principles of Nucleie acid structures:

Nucleic acid stucture and composition: A, B, and Z:  forms of DNA, supercoiling of TINA,
denatupation and renafuration kinetics, nuclcotide scquence composition: unique, wuddle wmd highly
repetilive DDMA, Redundant DNA.

NMethods of determdnatlon of blomadfecnlar strocfures:

Macromolecular structure detenmination: Basic concepts and principles of X-ray diMraction,
crystallography, spectroscopy =UV-Visible, fluorcscence speetroscopy and WIMR, circular dichroism,
electron microscopy.

Bivmulecular interactions:

Pratein-Protein intcractions, profcin-carbolydrale inleractions, Protein-DNA intcractions, prediction
and cogincering ol protein slructurcs. General Features wnd thermodyoamic aspects of protcin lolkding,
Deteetion of folding intermediales, complex and folding kinetics. Ligand interactions, eo-operutive
inferactions.

Texthook:
I. Lehninger Principles of Bicchemisiry,
2. Kensal E van [olde, Principtes of Physical Biochemistry
Reference bonks:
I. David Friefelder, Physicat Biochemistry
2. Practical Biochemistry Principles and techniques : Wilson and Walker, Cambridge University
Press.

BIOPINYSICS AND STRUCTURAL BIOLOGY LABORATORY,
e Determination of solvent cxposurc/accessibility of aromatic amine acids by TUV-VIS aml
Huorescence Spectroscopy..
¢ Measwement of thermodynamic parameters of heat denaturation of proteins and nucleic acids.
=  Measurement of the confonmational stability of a protein,
s Hstimation of sccondary struchire of proteins by CT,
e Modelling biomolecule and biomolccular processes by Computer Simulations and Graphics,

10



BT402: IMMUNOLOGY

The Trmmune system

i The origin of Immupclopy: History and cvolution of immune system; Innate immunity; Acguircd
immunily; Humoral and cell-mediated immunity; Passive transfer of immunity; Primary and sccondary
bymphoid organs; Seructure and function of Antigen; Concept of Epitope, 13 cell and 1 cell: RBiogenesis
or dMaturation;, Macrophage and other Antigen Presenting Cells (APCs).

Molecular basis of Immunology:

Structure and function ol Antibody; Concept of Isotype, Allotype and Idiotype; Molecular basis of
anfibody  diversity: DNA  rcarmngements; variations ocising out of V,DJI joining; somalic
[ hypermutation; Class switching; Primary and secondary imnune response; Polyelonal and monnelonal
anlibody; Complemenl;, Anligon-antibody reaction, Basic concepls of TmmunodiMusion, RIA and

( ELISA.

Majnr Histocompadibility Complex (MHC):

Antipen processing and prescotation; synthesis of aptibody and scorclion; HLA, laws ol grall
{ tejeetion; graft versus host ceaction; Development of Inbred mousc straing Blood group classificulion

and Rl factor, Cytokines and other co-stimulatory molecules.

; Inimnne response and tolerance:

[ Regulation of wmmune response; Iumune tolerance; T cell ancrgy and T cell climimbion;
IIypersensitivity, Awtoinununity with respect to Myasthenia gravis and Rhcumatoid avthritis; AIDS

i and inmnanodeficiency; Tumour immunology: vaccincs.

L Texthool:

I. Roilt, Inmunology, 6" ed 2001, Mosby Mublications,

Reference books:

1. Lisscntial Immunology, Roitl, LM, o' g, (1997), Blnckwell Scientific, Oxford, UK
2. lmmunology, Kuby, 1. 3% Ed. (1997), Freeman, W.H,Oxford, UK

3. Woeir, Immunulogy, " ed, W.B. Saunders& Co,

4, K.A. Abbas, Immunology, 4™ ed, W.B. Suunders& Co.

IVMATNOLOGY TLABORATORY:

«  Cell counts with the hematocytometer - tor cells and WHC connts, Dilutions and caleulations.
«  Preparation of Blood Smear.
+  Microscapic study of Mood cells,
«  Enwyme linked immunosorbent assay (ELISA)
{ o ImmumodilTsion st
+  Isolation of antibody from animal system.
L »  Huemmaglutination rest
o Puriflication of lymphovyies from peripheral biood
»  Blood typing and count.
«  Ealimation of hacmaoglobin,
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BT403: GENETIC ENGINEERING

Recombinant DNA and Gene Cloning:

— Plasmids, Bacteriophages and high capacily vectors.
Plasmids: Definition, types of plasmids, idenlification and classification of plasmids, purification of
plasmids, Flasinid transfer and its mechanism.
Coonstruction of Genomic and cL¥NA Lbraries, and their statepies and advantages of cDNA librarics,
BAC Librury.

Restrivtion Engymes and Restriction Mupping:

Enzymes used in cloning — polymerases, lipases, restriction modification — DNA methylation ol
enzyme and modification of restriction site, ‘I'vpes of restriction enzymes and  nowmenclalure of
iestriction enzyines. Reshiction mappiig.

odymerase Chain Weaction (1MCR) and its applications;

Principle of PCR, Design of primers, PCR methodology: RT-PCR, Mulliplex I'CR, Anchored PCR,
luverse PCR and PCR walking. Identification of PCR products, apphcations of I'CR, Site directed
Inutagenesis, gene scquencing.

Moleenlar Markers:
Type of molecular markers, use of RFLE, RAPD, AFLYE, S'TMS, DNA clups, SMNPs and micro array.

Thffergnt Blotting techniques: Southern, Northers, Weslem

Transposnble elemonts:
] Definition, Type of lransposable elements, Type of (ransposition and excision, detection of
transposition in plant ind bacleris, applications of anspasons,

Applications of Genetie Engineering:
Licne cloning in medicine, agriculiure, transgenic animals and plants, moleeular lanning,

Refereneos:

- Gienesg to clone by T, A, Brown
} +  Genelic engineering by 5. Mitr
«  Principles of Gene Munipulation: An Introduction to Genefic Engineering Old BV, Primroge
SH. Blackwel} Scicnee Publications,

% «  (Genes by B, Lewin
_ »  Molccutur biology 1), Freifielder.
it e Molecular cloning by Sambrook et al.

GENETIC ENGINEERING LABORATORY,

»  Isolation & visualization of Genomic DNA on agarosc pels,
i « Isolalion & visualizntion of IINA.

« Isolation & visualization of plasmids on agarosc gels,
; « Restriction wapping of DNA frgments. |
= Transformation, screening for recombinants, :
«  Rlotting tecluuques — southern blotting,
- Amplification of DNA frapments by Polymerase chain reaction (PCR).

12
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BT404: TRANPORT PROCESS

Hasic concepls ol Fluid Mechanics :

Dimengional Analysis: Buckingham Pi-iheorem, Dimensionless groups, Conversion ol eguations,
Tasic equations of Fluid Flow, Flagen Polseville equation, Bemoulli Equation, Flud Fricton, Friction
in flow through packed beds, fundamentals of fluidisation.

Flow measurements mud machineries:

Flow through pipes and open channels, Orifice and Ventiri meters, Pilol Tube, Weirs, Rolamelers and
other types of meters, Transportation of fluids, Pipe Fittings and valves, Pumps — classification,
cenlrifingal and positive displaccment type - poristaltic. Blowers and Compressors {oil-Free),

eat transfer:

Classification of heal NMow processes, conduction, Thermal conductivity. 1leat flow in fluids by
conduction and convection. Counlercurrent and  paralle] flow. Enthalpy balance in heal exchange
gouipment. Individual heat twamsfer coefficients, overall coefficicnt, Heating and cooling ol NMuids,
[eat transfer equipm ent. Unsteady state heat transfer, Radiation

Purtial differential cquutions und its npplications:

Intreduction, lingar and nonlingar equation of first order; examples; homogenecous lincar eyuations
with constanl encllicienls, nonlinear cguation of second order, Separation of variables, formulation
and solution of wave cqualion; one dimensional heal Now equation and solution; two dimensional heal
flow equation and solution,

Mechanical Operations:

Principles of comminution, I'ypes ol comminuling equipment, Energy and power requirement,
Crushers, Grinders, Mixing and Agitations, Power conswmption in mixing, Mcchanical separation,
Scrcening, Lypus ol svaeen, Filation, Principle, Constant pressurc and constant rate fliation, Settling
classilicrs, Floatation, Centrilugal Separntions,

Texthook:

t. Unit Operations of Cliemical Lingincering: MeCube, Smilh & arriot, TMITI, 5™ edition

Reference bouoks @
1. Geankopolis, Transporl Processes & Unit operations: 3'! edition, PHL.

Coulson & Richardson, Chemical Engineering, Vol-1 & 1I:, Butlerworth Heingmann
D.Q. Kem, Heat Tramsfir, MGH
Badger, W.L., Banchero, LT, Intraduction to Chemical Lingincering, MGH
Foust, A.S., Wenzel, 1..A, et.al. Principles of Unit Operations, 2 edition, TWS
Perry, Chilton & Green, Chemical Engineers’ Handbook, MGH
E. Kreyszig, Advanced Engineering Mathematics, 5™ lidn, Wily.
B. 8. Grewal, Higher Engineering Malhematics, 1997
9. Gupta and Kapoor, Fundamenial Conceply ol Mathemalical Statistics, S.Chand,
10, M.G.Das, Statistical Methods, M. Das & Co,
11. Sneddon, Elements of partial Diflerential Eguation, MGH, 1985

e e el



BT405: BIOCHEMICAL ENGINEERING

Kinetics of Mierohial Growth and Product formation:

Growth curve in batch culturcs. Simple unstructured Kinetic models for microbial growth, Monad
model. Growth of filamentous organisms. Growth associated (primary) and non-growih associaled
(sceondary) product formation kinetics. Leudcking-Piret models, substrate and product inhibilion on
cell yrowlh and product formation. Introduction 1o structured models for growth and product
formution,

Metabolic Stoickiometry and Energetics:
Stoichiomelry of cell growth and product formation, elemental balances, Degrees of reduction of

substrule and biomaass, available electron bolances, Yield coelMicicnts of biomasz and product
formation, Maintenance coefficients, Kinetic Models for growth, subshate utilization and produc
formation; Uxygen consumption and heat evalulion in aerobic culmires, thenmodynamic elMcigney of
prowth,

Fermeniallon Process:

Liaich, VFed-batch, semi-continuous and continuous Feomentation. Fermentation systems, duval and
multiple fermentations. Comparison between batch and continuous fenmentations.

Steady state, unsteady state continuous fermentalion (hoories, examples of contintous fermenlation.
Practical problems with continuous operations.

Bioreactors:

Delinitions, Classification of biorcaclors, Types of reactors — baich, plug low reactor (PFR),
continwous stirred rank reaclars (CSTR), Nuidized bed veactor bubble column, air Lift fermenter cle,
Description of a conventional biorescior with all aspects. Design and construction criteria of a
hinreactor. Allcrnale bioreactor conlguritions. Residence lime dismuptions, concentalion, and
temperature distributions. Models of nun-ideal reactors. Imperfeet mizing.

Aeration nnd Agitation in Fermentations:

Oxygen requirements of indusivial formenialions, The balance between oxygen supply and denumd,
Determination of oxygen transler wites, Ky, volues. Factors affecling Ky values in Formentalion
vessels. Mass leansler theories, hubhle asration and mechanical agitation. Corrclations between mass
) transfcr cocllicients and operating variables. Other laclums alfecting the mass iranslier cueflicients.

Sterillization:
Sterilization methods, thermal death kinctics, design eriterion, batch and coolinuous sterilization, and
) air sterilization

: Muliiphase Bioreuctors:
1hifferent types of reactors: Cell 1ifl reaclor, Mulli purpose tower reaclor, Liquid impelled loop reactor,
’ Pumped tower loop reactor, Fluidized — bed reactor, Packed bed rescior, Bubble  columin reactors,

Adrhill reactors,

0o Animal qmil plant cell reactor technology:
Environmental requirements for animal cell cullivation, reactors for large-scale production using
' animal cells, plant cell cultivation.

Helferences:
* Fundamentals of Biochemical Bogincering Nailey & Ollis, McGraw Hill (2nd Lid.,) 1986,
Hiochemical Engineering-F.C. Wehh
Chemical Engineering Viol-3 Coulson & Richardson
Biotechnology and Binchemical Ting.- Atkinson & Mautiva
Chemical Reaction Engineering-Octave Levenspiel
Bioreaction Bnginccring-Kari Schugen,
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BT406: THERMODYNAMICS OF BIOLOGICAL SYSYTEM

Basic Concepts of Thermodynamics:

The ldenl Gas, Review of fitst and second laws of thermodynamics, PV'L behaviour of Pure
Substances, Virial Equation of State, , Application of the Virial Equations, Cubic Equations of Staic,
Generalized Correlations for Gases amd Liguids, The Mature of Equilibrivm, the Phase Rule, Dubicm’s
Theorem, Simple model’s for Vapour/Liguwid Equilibeium, Rouwlt’s Law, eny's law, Moditicd
Raoult's Law, Vapour Liguid Equilibriwm

Thermodynamies and iis Applications: The Chemical Potential and Phasc BEquilibra Fugacity and
lupacity Cocflicient: for pure specics and solution; (rencraliscd corrclations lor Fugacily, the Ideal
Solution, Properly Changes and Heat Lffccts of Mixing Processes, The Vapour-Compression Cycle,
the Choiee of Relrgerant, Absorption, Reltigeration and lguelaction; Low tempeniture cvele: Linde
and Claude,

Chemieal Reaction Equilibria;

Liguilibriwm calerin for homogencous chemical reactions, Evaluation of equilibrivm constant angd
effeet of pressure snd lemporalure on cquilibrivm conglant; Caleulation of equilibrivm conversions and
yields for single and mulliple chemical reactions,

Phase Equilibria:
Ideal and Non-ideal behaviour of systems in phase cquilibrivm, vapour-liguid and tguid-liquid
equililwia, Prediction of equilibrivin compositions from cquations ol stale.

Bipchemical Thermodynamics:

Rinenergetics, Mnergeties of Melabolic Pathways; Encrpy Coupling (ATP & NADIT), Stoichiometry
and energetic analysis of Cell Growih and Producl Formaltion - elemental Balances, Degree of
reduclion concepls, available-vlectron balunces, Yield cocfficients, Oxygen consumplion and heut
evolulion in aerobie cullures, "L henmodyaamie cfficiency of prowih, Thenmodynamics of oxidation-
reduction reaclions, Evergetics of rotein folding, enzyme -lipand binding.

Texthook:

1. Smilh & Vanness, Thermodynamics for Chemical Enginears, M(GEH

Reference hanks:

1. Richardson, LT, Peacock, DLG.Coulson & Richardson®s Chemical Engineering- Volume 3 ed., First
Indian cd. Asian Books Pyt Lid, 1998

2. Levenspicl.O., Chemical Reaction Engincering, Wiley Eastern Ltd.

1. Bailey & Olis,Biochemical Engg. Fudumentals, MGLL, 1990

4. Physical Chemisiry: Castelfan, Nurosa Poblishing.
5. Thysical Chemisiry, ;Moore, I'HI
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Classitication for Ph,D, students

The Ph.D. students of the nstitute shall be classified as follows:

1. Full-time research siudents:

i, [Institute vesearch scholar (stipendiary)

it, Sponsored candidates

iii. Sell financed (Indian/Foreign/ Study |eave) candidales

iv. Indian Council lor Cultoral Relations (ICCR) and other agencies Awardees
(Forcign Wationals),

2. Parit —timwe resenrch students:

i, TFaculty/Staff and Project staft of MNNTT, Allzhabad

it. Sponsorcd candidatcs

ik, Sell linanced candidaics

iv. Candidales registered under collaborative research programme between MNMIT
and oiher University, R & D organisation in India or abroard,

1. Full-time research siudents:

ii.

Institule vescarch scholar (stipendiary):

These Tull-time sindents will be eligible Tor the fnancial assistance in the forn of the
leaching or research assistaniships (referred to as Tnstitute  Assistaniships).
Assistaniships shall be awarded 1o Ph.D. students an a semester-to-semester basis for
i pertod of up to six semesters, which is futher extendable by two semesters at a
time on the recommendation of DPGC and SPGC, This exiension may be effected for
a maximum of two times-Such a student is cxpected 1o devole at-least eight hours per
week towards job(s) assigned to him by the department, which may include class
work, evalualion of sludents or any other job as assigned by the Depurtment/Institute.
The renewal of assistantship is dependent on the student’s academic perfonmance and
his discharge of duties as assigned to him by the department being salisfactary,

A student on teaching/rescarch assistantshup is also reimbursed a conlingency
cxpense as per the approved (crms and procedwres to be notificd (rom time © lime
by the Institute. The rebnbursement is done twice annnally doring (he period of
dssislanlship.

Sponsored candidules:

These full time students including Q1P candidules usually receives financial support
from Govt. fSemi Govl. schemes/Organisations such as CSIR, AICTE, UGC, DAE,
DST, DET, WBHM, cte. and recognized R&I) organization for deing resewrch work
in the Institute. Candidates in service are lo be released from the organisation for full
time reseavch work al the Instilule and must furaish a sponsorship cerlificate from
the cmployer. They shall not receive any financial support from the institute,

Minutes of the Henate mrecting 28 -02-2007
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iil. Self financed (Indian/Forcign/Study Leave) candidates:

#. Indian: These students are admitted along with the regular research students
through the usual admission procedure. They may not get financial support in any
form [rom the Institute. These candidates shall be available [ull time in the
Institule and may be vsing the lacilitics in the depariment as and when allowed.

b. Foreign: These students are admilled (hrough Embassy of the respective
govermments after getting approval from the Ministry of Extemal Affairs, from
the Ministry of Home Affairs and approval ol the Minisiry of [Human Resource
and Development, Government ol India.

¢. Study Leave: This calegory refers to the students who arc not sponsored but

relcased from Governmental or cducational Institutions on study leave ar

exiraordinary teave lor a period nol less than the minimum specified period for

; doing research work al the Instilule. However, a No Objection Certificate lrom
employer should be produced at the time of joining,

iv. Indian Coumeil for Cultural Relations (ICCRH) and other agencies Awardecs
(Foreign Mationals): These smudents are sponsored by their Govermments and
awarded scholarship by Govl of India, ICCR and other such agenciesforganisation.
They should apply for admission through Indian Embassy in their counlry.

2. Parvi-time rescarch student:

i, Institute Faculey/Stall and project staff of MNNIT.
This catcgory rcfers to the students who are permanent employees of the Institute and
are admitted to the Ph.D. programme.

Project Staff are those candidales who are working on the various projecls
undertaken by the Instituic and arc admitied to the Ph.D, Progranune.

it. Sponsored candidates
' a. Any candidate admitted under this category will be al par with Full-time
Sponsored candidates for the payment of fees.
b. These candidales must [l one semesler of residential requirement al the
) Instilule. These candiduies will have one supervisor lrom the Institute (Internal)
and the other from their parent organization (FExternal). While (he reguirement of
Instifute supervisor is a must, the external supervisor is optional depending on the
availability.

: Those candidates who are from such organisations/institutes where adequate laboratory
facilitics are not available (as asscssed by the supervisor at MNNIT Allahabad), are
required to spend a minimum of 60 days at MNNIT Allahabad, for completing
researchflaboralory work during the entive programme, These 60 days are additional
{han the residential requirement of one semester,

Blinules of e Serate mioe ling 21-02-2007



iii. Self-Finouced coudidates
Candidates admitted under this catcgory will be at par wilh Full-time Self-Financed
candidale for the payment of (ecs. However, lor foreign candidutes except the change
in the Inition fee olher components of the fee struclure will he applicable. The
cundidules of this calepory will be govermned by the Clause 2. ii. (h) for Sponsorved
vandidates,

iv. Candidates registered onder collaborative researceh programme between MNNIT
and other University, It & D organisation in India or abroad.
Candidates working in approved Indian/ Foreign educational institules or recopmised
R&D orpanisations, which arc cquipped with the necessary research and library
facilities, may be considered for admission lo the Ph.D. programme in cngincering
angd mamagement. The educalional institutes located in India must be approved by
AICTE. The studenls of this category will be governed by the Clawse 2, il. (b) {or
Sponsared candidates,

Blmotes of the Seaate srdeing 21-02-2007
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New Grading System for UG/PG programmes

Grades, Semester and Comulative Performance Index

israde and Grade Points- Al the end of the semoster/summer term, a sindent is
awarded a letter prade in cach course he/she is repistered for, indicating histher
overall performance in that cowse. There are nine letter grades. The
correspondence between grades and points (on a 10-point scalc)rating is given

below:
' Su ,;ﬁf:l?![{'ll CGrade
Grade Point of UG/PG
Courses
. 10
| A . 9
= i
: !
B* | 8
B 7
¢t 6
c 5
D ? 4
K 2
1 .
: P 0

Grade Point | Description
(Presently |
aperative) L ) |
: —
10 i Outstanding
Excellent
8 Very Good
- Ciaod
s Average
- Below Avcrape
i 4 I Marginal
- i i
1
i 2 i Pl:lul" |
i
— ]
T 0

Very Poor |

In addilion, there are three letter grades, viz, I, 8 and X, which stand [for

Incomplete, Satisfactory and Unsatisfactory, respectively.
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ANNEXURE-6

Rules for Issuance of Duplicate Degree

In case of loss of original degree by the student, the student will make an application to
the Chairman, Scnatc, MNNIT, Allahabad for the issuance of Duplicate Degree along
with following docuwments:

(1) Receipt of Rs. 500/ deposited in Account Seclion as foo for duplicate degree.

(2) Copy of FIR made in a police station thal the degree of the student concerned s
lost.

(3) An affidavit on a non-judicial stamp paper of Re.10.00 in court of law,

{4) Copy of notification made in newspaper of repute that the degree of student is lost
mantioning the cily where the degree has been losl.

Afler receiving the application along wilh the above-mentioned documents the office of
the Dean (Academic Affairs) will process the application and Duplicate Degree will be
issued to the student. The Duplicate degree will bear an indication *DUPLICATE? on the
top of the degree just below the name of the institule and will be issued under signature
of the Chainman, Board of Governors and the Chairman, Senale, MNNIT, Allahabad,

Mimaws of the Senole meeting 21-00-2507
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