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MINUTES

Minutes of the Seventy-second {729} meeting of the Senate held on August 19, 2021 {Tuesday) at
11.00 A M, through online mode an Microsoft Teams,

Following rmembers of the Senate joined the meeting:

1. Prof. Rajesv Tripathi, Directar —  Chairman
2. Prof. MM, Gore - Member
3, Prof. Rakesh Narain - Member
4. . Prof. Anuj Jain - Member
5. Prof. R. K. Singh - Member
6. Praf. P. K. Dulta - Member
i. Praof. Haranath #ar - Member
8. Prof. . P. Sahay - Member
g, Prof. A. D. Bhalt ~  Member
10. Prof. R. P. Tiwari - Member
11, Prel. Anil Kumar Sachan ~  Member
12. Frof. R, K. Tripathi - Member
13. Prof. V. K. Srivastava - Member
14, Prof. R, C. Waishya - Member
15. Prof. Ramy Pal Singh - Member
16. Prof. H. 5. Goyat - Member
17. Prof. Vilaya Bhadauria - Member
18. Prof. Neera] Tyaqi - Member
18. Prof. Ravi Prakash - Member
20, Prof. Amit Dhawan - Member
21. Praf. Shubhi Purwar - Member
22, Prof. Shiv Butt Kumar - Member m
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Prof. 8. 8. Narv

Prof, K. M. Pandey

Prof. R, K. Nagaria

Prof, P. K. Mehia

Prof. Ravi PrakashTewari
Prof. S. J. Pawar

Prof. Shivesh Sharma

Prcd. Anjana Pandey

Prof. L. K. Mishra

Prof. Rakesh Kumar

Prof. Raj Mohan Singh
Prof, Andt Kumar Singh
Prof. D. K. Yaday

Praf, Paulson Samuel

Prof, Asheesh Kimar Singh
Frof. Rajesh Gupta

Prof. Richa Megi

Prof. Ram Awadh Mishra
Prof. Vijay Shankar Tripathi
Prof. Pankaj Srivastava
Prof. Mukut Shukia

Prof. Avanish Kumnar Dubey
Prof. Rajeev Srivastava
Prof. M.K. Khurana

Prof. 2. N. Pandey

Prof, Ganesh Pd. Sahu
Frof. Braj Bhushan

Praf. Madhu Dikshit

Or. Sarvash K. Tiwar, Re.gistrar

Member
Member
Member
Memher
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member

Secretany
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Special Invitegs:

1.
2.
3.
4,
5,
6.
IR
g

The following members/special invitee could not attend the meeting:

1.
2.
3.
4,
5.
6.
1.
8.
9.

Prof. Vinod Yadava
Prof, Geetika

Prof. A. K. Singh, CED
Prof. B D, Gupta
Prof, R, 8. Yadav
Prof. Sadhana Sachan
Prof. G. K. Mehrofra
Prof. B. §. Kushawaha
Prof. Mand Kishor
Prof. Tanuj Nandan
Prof. Jai Prakash Samni

[ - 8
e

Dr. Ramesh Pandey , Head, Department of Applied Mechanics.
Dr. Vishnu Agarwal, Head, Department of Biotechnalogy.

Dr. Tamal Ghosh, Head, Department of Chernistry.

Dr. Sushil Kumar, Head, Deparfment of Chemical Engineering
Or. Ravindra Tripathi, Head, Humanities and Social Sciences
Br. Mukesh Kumar, Department of Mathematics.

Dr. Maresh Kumar, Head, Department of Physics.

Or. Tripti Singh, Head, Schooi of Management Studies,

- Member
- Member
- Member
- Member
~  Member
- Member
- Member
~  Member
- Member
- Member

~  idember

The Chairman, Senate extended a warm welcome to all the members and thanked them for taking their

time out to join the mesting of the Senate in the online maode. fﬁ@
P
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Agenda ifem-wise proceedings are as under:

em No. 72.01

Resclution

Sauetry-peeaid {T2nd) e slny 57 e Serabe (1008 2037~ Winotes T

To confirm the minutes of the Seventy-first (71st) meeting of the Senate

held on June 04, 2021.

The Senate considered the proposal of cordfirmation of the minuies of its
Severty-first (71st) mesting held on June 04, 2021 and affer detailed
deliberation resclved o confrm the minutes with the following modifications in

respect of resolulion on the following items:

(i) Resolution on item No, 71.05 | may now be read as:

“The Senate considered the nomination of Senate members to the Board of
Governors of the Institute as its members in ferms of the guidefines accepted
iy the Senate for nomination of two members vide resolufion Ne. 70.07 fii} of

the Seventieth [70M) meeting of the Senafe held on March 23, 2021,

The Senale, in considerafion of the above, resolved fo nominale one Professor
and One Assocfate Professor of the Instituie by seniotity and consensus to act
as members of the Board of Governors as nominee of the Senate, in terms of
Section 11 {f) of the MITSER Act-2007.

Accordingly, the Senafe resolved fo nominate foffowing facufty members as
nominees of the Senafe to the Board of Governors with consensus, nexf in the

order of senjonly fo existing/orevious memhers in respective cadres,
{it  Dr. Rakesh Narain, Professor, Department of Mechanical Engineering

{il} ST Rajesh Tripathi, Associate Professor, Deparfment of Computer

Science & Engingering.

The Senate was also apprised that the term of axisting nominees of the Senate
to the Board of Governors 15 coming fo an end on 14.06.2021 and the nexi
meeiing of the Board of Governors js schedufed in the month of June, 2021

The Senate considering the above fo resofved to confirm this resofution.” {Db
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Itam No, 7202  : To consider the action taken report on the decisions taken in the Seventy-
first [71st} meeting of the Senate heid on June 04, 2021,

Resolution :  The Senate noted the action taken by the Institite on the decisions taken in its

the Seventy-first {71st) meeting held on June 04, 2021, as circulated.

liem No, 7203 To note and ratify the approval accorded by the Chairman, Senate on the
following matters:
{a) Recommendations of the Ph.D. Oraf Boards of different departments.
i) Recommendations of fhe Standing Commities and Unfair Means

Committee,

(¢} Recommendations of the Chairman, SUGC,
{d) Recommendations of the Chairman, SMPC.
{e} Recommendations of the Chairman, SDPC.

Resolution :{a} The Senate confirmed and ratified the approval aceorded by the Chaiman,

Senate on the recormmendations of Ph.D. Oral Boards of following students of
the Institute:

1, 2017RELB Ms. Ankita Srivastava

) ANERCESZ | Mr. Saurab Kienas

3, 2015REERY idr. Chandra Sekhar Malamati EED
e T e i

5 2(BRELOG M. Priyank Khare £CEE
e HE7RMEDS Ms. Rosantpuii Hmar GHS

7. 20M5RELE2 Mr. Wivek Rajpoat ECED

: 8 ©2014RETA4 Mr. Pramad Kureae Mauryz BTD

o, Q0HIRCENE Mr. Wireak kumar C2ED

1 " 0{5RELHE Me. s Kurmar ECED

" HORCE5 Wz, Refid | csen

12 2015RCLA2 . Avaeesh Komar Gehlag CHEM,

- 20| ERAME2 tr, Jitendra Kumar R

T 2015REL13 Wir. Prasteek Kisher Verma ECED

15. 2017RELM Ms. Richia Singh U ECER

6 201BRCLST Mr. Sarjay Singh CHEM.

7. | ZDMREE0T | MrMakthNaesh | EED
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(b} The Senate confirmed and ratified the approval accorded by the Chairman,
Senate on the recommendations made by the Standing Commitéee on Urgent
Academic Matters in its meetings held on 20,07 2021,

A copy of the approved minues of the above meetings of the Standing

Committes is piaced at ANNEXURE-L.

{¢) The Senate considered the approvat accorded by the Chaltrman, Senate on
the recommendations made by the SUGC the proposat of starting 2- UG
programmes based on NEP-2020 by the AMD has already been accepted in-
principle in previous Senate Meeting but department was advised fo roufe it
through DUGC and SUGC. BUGC and SUGC strangly recommended the
proposal without any adverse remarks. Senate deliberated on the proposal of
2-UG programmes based on WEP-2020 thoraughty and reiterated onhce again

that proposal has been accepted in-principle.
The Senate resolved o confirm and ratify the same.
A copy of the approved minutes is placed at ANNEXURE-L

The Senate resolved fo constifide a committes fo examine feasihility of running
both the programmes simultaneously or sequencialy te. obe by one in
subsequent years slong with avallability of infrastructure and other resources
for running the programmes. The repott of the committee be placed before the

Senate in its next meeting.

{d) {i} The Senate considered the approvat accorded by the Chairman, Senate
an the recommendations made by the SMPC on revised Course Cutriculurn of
04 existing PG programme M.Tech. (Engineering Mechanics and Design,
Fluids Engineering, Materials Science and  Engineering, Biomedical
Engineering) based on NEP-2020 of the Applied Mechanics Department with
effect from academic session 2021-2022. fﬁw

[
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ltem No. 72.04

Rescluficn

The Senate resolved to confirm and ratify the same.

A copy of the revised Course Curiculum of M.Tech. 2 years for 4 PG
programme as approved by the Senate is enclosed as ANNEXURE - 111,

() The Senate confirmed and ratified the approval accordad by the Chairman,
Senate on the recommendations made by the SMPC considered the
suggestions of Head, Department of Computer Science and Engineering
regarding renaming the M.Tech. (Software Engineeting) programme as
M.Tech. Computer Science and Engineering in [Artificial Inkeligence & Data

Sciences).

The Senate resolved to recommend the same to the Board of Governors for

approval.

(e} The Senale confirmed and ratified the approval accorded by the Chairman,
Senate on the recommendations made by the SDPC in its meeting held on
(2.07.2021 & 14.6.2021.

A copy of the approved minutes of SDPC is placed at ANNEXURE-HY,

To consider the list of degree recipients of B.Tech, M.Tech, MBA, MCA,
M.Sc. and Ph.D. for the Fighteenth (18th} Annual Convocation of the
Institute programme.

The Senate considered the Hst of degree recipients of B.Tech., M.Tech,, MBA,
MCA, 1.Sc. and Ph.D. programmes fo be conferred in the Eighteenth (182}
Annual Convocation-2021 of the Institute, and resolved fo recommend the
same to the Board of Governors for approval,

A summary of number of degree recipients for each programme is placed at
ANNEXURE-V.

The Senate also recommends the reports of the Ph.D. Oral Board approved by
Chairman, Senate, three days hefore date of Convocation witl be considered

for award of degree in the convocation, }b}f,
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ltem No. 7205

Resotution

ltem No, 72.06

Resolution

To consider the list of medal recipients of B.Tech, M.Tech, MBA, MCA and
M.5¢. for the Eighteenth (18th) Annual Convocation of the hstitude

programme.

The Senate confirmed and ratified the approval accorded by the Chairman,
Senate on the list of medal recipients of B.Tech,, M.Tech., MBA, MCA and
M.Sc. programimes to be awarded in Eighteenth {18%) Annual Convocation-
2021 of the Institute.

A kist of medal recipients for vanous programmes as approved by Senate is
placed at ANNEXURE-VI.

To discuss the progress of implementation of National Education Policy
{NEP) — 2020 in the Institute.

{a) To discuss the teaching and Examination activities of the institute in
regional tanguage.

(a) The Senate considered the proposal of Dean {Academic) to discuss the

teaching and Examination activities of e institute in regional language as per

National Education Policy (MEP) - 2020 in the Institute.

The Senate after deliheration resolved to accept the proposal for teaching
B.Tech. first year students in Hindi medium and resclved that the one seclion
may be created for students opling to get them taught n Hindi medium. The
Senate also resolved the consent from the first year students will required to
teach them in Hindi.

The Senate, further deliberated on the proposal of Prof, L. K. Mishra for starting

a new course "Sanskrit for Engineers” and agread to the same.

The Chairman Senate, advised, Prof. L. K. Mishra o prepare modalilies along
with course details. The Senate, further desired that the proposal with desired

details be put up before the Senate in its next meeting.
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ltem No. 72.07 : Any other matter with the permission of the Chair.

The Senate confirmed and ratified the approval accorded by the Chaiman,
Senate on the recommendations made by the Standing Commities {Grade

Discrepancy) on Urgent Academic Matters in its meeting held or 05.08.2021,

A copy of the approved minufes of the Standing Committee {Grade
Discrepancy} is placed at ANNEXURE-VII

The meeting conclided with the vote of thanks to the Chair. "

| Beloqliod
(Sarvesh K. Tiwari)
Registrar / Secretary

Approved

y L
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{ ANNEXURE-] |
st ($fts) e |} Office of the Dean (Academic)

i You U TETET S e, WA - R9900%, G WoH, YRR
Wotikal Nehru National Institule of Technoiogy Allahabad, Prayagraj — 211004, UP, INDIA

MINUTES
Minutes of the Senate Standing Commitiee meeting held on July 20, 2{}21 T uesday} at 04.00 p.m. in

the chamber of Dean (Academic).
Followlng persons were presen in the meeting: _ .
Prof. R. K. Singh, Dean {Academic) - Chairrman

Prof. R, K. Magaria, Chairman, SMPC - Member
Dr. Mukesh Kumar, Head, Department of Mathematics

1.
2. Prof, Vinay Kumar Srivastava, ECED (Senate Nominee} - Member
3. Prof. D. K. Yaday, Dean (Students Welfare) {Officiating) — Member
g, Prof. A, K. Sachan, Chalmman, SDPC & SUGC (Oftg) - Member
5.
8.

Speciat Invifes

The Chaiman extended warm welcome o the members and special invitees and thanked them for
taking their time out to attend the meeting.
Agenda tem-wise proceedings are as under;

ltern No. M : To consider Academic Calendar for Session 2021-22.
Resclution :  The dates in the enclosed academic calendar are agreed upan and the academic
calendar is recommended for approval.
‘jtem No,02 . : To discuss regarding Clarification on NET marksfscarelpercentile.
Resolulion A request for the clarfication regarding UGC NET scores and percentile

calcutations was raised by Head SMS, Head HES and Chairperson GIS Csli for
the caloylation of Merit List components,

Head Maihamétiﬂs. who was a special Invitee remarkeﬁ that each candidate who
had appeared in NET Examination is In receipt of "Total Marks Oblained” in the
examination.

Hence, it was decided that lhe concemed depardments should enguire the
Individual candidate who have submitted the NET percentile scorecards only,

regarding their “Total Marks Cbiained” in NET Examination for the caleufafion of
Merit List components.
The mesfing concluded with the vote of thanks to the Chair.

:%;b%}\ W\ ?/).

{R. K. Nagaria) {A. K. Sachan}
Chairman, SMPC - Charman, SDPC & SUGC (Oftg.)

o 2 “M&//’T \ 271 W
{v. Kisnvaigvzf é’///’{\E\JMK Yadav) ﬁ ’ B ¥ \ﬂt}‘iwﬂ

Professor, ECED Dean (Students Welfare) {Ofig.) Dean {ﬁcademm}

””O’?‘
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Fwd: Gentlo Bemory Rerall: DUGC and DMPG mestings. scheduled on July 01, 2021at 12.45 pra and 01.45 ;:':.u'ﬁ
1. IeEERLCR:

Thwu, Jul 1, 20

Haad AMD <hamdiEmnnk.feg,ns 2t Ak | 2:00 5,
To: asrdf cametfifnnmil 7,k

----------- Fovmarded messayga ----——-
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Dlata: Mon, Joa 28, 2027, 2151 75

Sublacl: DUEE and DFG mesiygs_ schediksd on duby [H, 203 al 12.45 pm ane 01,15 ER
Tex: apnnlf =atndE@imnnly, sl

Pear Cobragues,

As per sugoestion of Chelman Beard of Acsdemlcs {Boac) and Uoan [Academic), a DUGE mocling iz called an Juby 4, 2021 a3 1245 pim be ciscuss aboot e e now
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Miriutes of the IRIGE Meeting held on July 014, 2021 at 12.45 pm
through MES Team onlineg platform

A DUGC mecting was calted on July 01, 2021 af 12.45 pm through MS Team
on-line platform o [reexe the course cwiculwn of 6vo new praposed 13
programmes, B, Tech. in Materals Nngineering & B.Tech. in Hngineering and
Computational Mechaiics, based on NEP-2020. AH the DUIGC faculty members
atfended the meeting.

Head apprised the members about new proposed UG programmes of the
department, “B.Tech. in Materials Engineering & B Tech. in Engincering and
Computational Mechanics”, based on NEP-2020 which arc brought in the DUGC
meeting after incorporating the valuable suggestions of Board of Academics
{BoAc) meeting of the department {Approved Minutes of BoAc attached
herewith for ready roference) held on March 06, 2021 through MS Teams on-fine
plaiform. DUGC nicmbers appreciated the cfforts of Programme Coordinators,
br. Abhishek Wumar, Dr. Ashutosh Kumar Upadhyay and conlributions of all
ather facuity members of the department in this hectic and marvelous work,
DUGC members found the documents in order and recommended for further
proccssing with their well wishes for its earfiest timplementation,

S
7 QAN et
e s .-
R, Suithes
(Convener, DUGC)
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Please find herewith the modified list of the members af the Departtnentat Under Gradusie Committar far your Kind
informiaon, recond and necessary approval slease,

Departmental Under Graduate Commiftee {DUGLY

Head €x. Offiio (Chaiman)

Or. R, Sugithra Convener

Dr. Ashutosh Kunar Mishia Member & Canvener (CHAPC)

or R K. Patet Exfernal Member {Department of Mechanicat taginesring)

Frof, Ravi Prakash Tewar iermbee

Fraf, SUryaopa Jayappa Pawar Idezrrsbng

D Mizya Bhar; bdemibar

Or. %, Murar Mermber

Cr. Anrtshhay Hawat Member

Mr. Prashant St Patei {20173058)  Studenls Representative E{B Tech. Final Year, Mechanica Enginesring}
Mrs. fagrill Agarwal (20141070) Siudents Reumseptgﬂue HIB . Tech. Finat Year, Lm[ Engingeringh
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VISION AND MISSION OF THE INSTITHTE
VISION

't attain a distinet identity for the Instimte through technology tanovation, knowledge creation arpi
dissernination for the bencfit of the society.

MISSION

& o nurlore an echo system For continuous enhancement of value based teaching and learning
process in the emerging areas of technology,

s To train quality human and knowledge resources in the service of society.

¢ Todevelop sustainable products and techmologies.

VISION AND MISSION OF THE DEPARTMENT
VISION

To extablish itself 25 a department recognized for its guality post graduate cducation and research in
the broad Ncld of Applied Mechanics and Matenals.

MISSION

e To produce high quality human resowrce n lbe atea of Applied Mechanics and Materials
Ungineering by way of continwous up gradation of careiculum, improvement in academic
processes & ambience, and faculty & infrasirvecture development.

s Ta creste knowledge resource through vesearch in cmerping areas of Applicd Mechanies and
Materiats in coliaboration with national & international academic, resemich and mdustrial
organizations and disseminate the same by contributing and conducting STTP, Workshops,
Sympostiing and Confersnces.

Introduaciion

The Departement of Applied Mechanics was established in 1965, Tt was initially named as
"Department of Applicd Mechauies, Hydraukic and Hydraudic Machiaes”, which was replaced by the
name "Applicd Mechanics Department” at il bepinning of this cenbury,

Presentty, in addition tn offering the Hngineering Mcechanics course to all the B Tech first year
studenss, the Deparbment also offers a number of fundamental UG courses for supporting different
B.Tech Programme of olhcr departments, like Civil, Mechanical, Production & Industrial
Enginecring, Chemical Engineering vie. Sueh (G courses being offered by the department include
those of Strength of Materials, ¥luid Mechanics, Hydraulic Machines, Structural Analysis, Material
Seicnce and Engineering, Kinematics of Mechanics, Dynamics of Machines ele,

The department offers four Post Graduate (M.Tech) Progiammes, namely om (f) Engincering
Mechanics and Design (i) Material Science & Engineeving (i) Flwids Engineering and (iv}
Riomedical Enginocting, Thes department also offers Ph.D. Progeammes in the atcas refevant to the
its P(} courses.

Teo provide the axpertnental knowledge and hands on trainmg o the stadents, the department have 8
pumber of UG and PO labs, The UG tabs include the Bngineering Mechanics Lab, Strength of
Materials Lab, Structural Analysis Lab, Materials Science & Engincering Lab, Kmemalics of



Muchines Lab, Fluid Mechanics & Hydrawlic Machines Lab efe. The 263 Labs of the Dicpartment
inciade Bxperimental Solid Mechanics Lab, Floids Enginesring Lab, Materials sSynlhests Lab amd
Biomedical Enginesring Lab. In addition, the Departracne abso has a conmon Computational Lah,
for supporting ell the M Tech Programmes. The deparlment bas cslablished research labe for encl
prograinme wad a4 compurational researclt baboratory with server and more than 20 high ¢nd
workstations o cater the needs of research scholars.

All the UG and PG cowses of the deparimient are presently being handled by twenty facubty
members having specialisations i wide range of areas related to sohd and fluid mechanics,
biemedical and materials engineering. The faeubty wombers of the department helong o diverse
areas |/ spectalizations, including Composites and  Advanced Materials, Smart matedals and
Slructures, Inflatable siruchres, Vibiation, Damage & Fractuee Mechanics, Impact and Energy
absorbing structurss, nwltl scale modelling and textile struclures Aero-S tructures, Acrodynamies,
CFD, Propulston, Mulliphase flow, Flnid Structure interaction Heat transfer, Campressible flow,
Hone Adaptation, Bone Fracture Healing, Computational Bimrnechanies, Biotlunid Dynamics,
Mechanabiology, Poromechanics, Material meodebling cte. This diversity is useful for handling the
multifaceted courses being offercd by the department and gives a vaigue whentity to this deparement.
This also helps in promoting interdisciplinary reseacch within the department and also within the
instititte in a larzer context,

Introduocing the Undergraduate Degree Programme

The inherent interdisciplinary natire of the department does not allow to start the established
undergraduate lovel engineering courses but the advancement in fechnological domain in past few
decados have created & demand for engineees and technologists having capability o work in
traltidiseiplinary teams and new fisids of enerpy, enviromment, biokogy, medicine et 1t is hmpostant
to note that the facully members of this department alrcady inherits knowtedge in a number of such
courses by virtne of the diverse background of the Faculty members of this department, The students
should be guided by their interest and passion to 2 secured foundation For a sucecssful career. The
Erginecring and Computational Mechanics course has been designed to prepare the studeats ta
follow thewr passion and face the challenges succesefully and develop the entrepreneur and leadership
skills due to multi disciplinary facet of the programme. The students will go through a set of
fundamental and core engineeting modules n the first two years that will provide a strong
backgromd in the engineering, science, materials, mathematics and compuiing. A portion of the
curricubum is contains the non-engineering medules in arcas of basic sciences and Hurnanitics and
Social sciences az well. '

Engincenng and Compotational Mechanics shall be the discipline devoted o the soltion of real life
problems thvough integrated application of mathematical, scientifie, and enginccring prineiples.
Speciai emphasis is placed on the physical prineiples undetlying inodem cngineering desien. The
program devives its strongth drom rigorous treatments of Solid snd ¥luid Mechanics. These topics
form the basis all the mechanical and bio sciences and have wids applicability in modemn
enginecring. Stadents whl also develop @ strong background in mathematics and physics along with
the extended knowledge domain in cove engineering courses, Special ¢tphasis 8 placed on the
application of rapidly emerging ficld of machine learning and artiticial inteHigence in meehanics.
l.aboratory expeviments in flutd mechanics and mechanics of materiafs complement an integrated
design sequence,

Keeping NEP-2020 in mind, the certificate, diptoma and UG degrec courses arc designed, While the
LI exilt covrse da thied wemr provide she Sackground o studenis @ waork in indushy 1 highly
competitive multidisciplinary environment, the honours programmes are intended io equip ooy




graduates with the lknowledge to function effectively in research and development orpganizations and
shape their tomorrow as successinl researcher,

Unigue Features of the Programme

| Focus on findamensals as welt as exposing the sindents o basic aspects of Eleetrical,
Electronics and Computer Scicnce and Enpineering subjects which will improve their
experimentat and compuiational skills.

2 ngroducing the emerping wreas i mechanics such as biormechanics, smart materials,
Maching iesrning, Arlificial intetligenee, Soft computing and Genelic algorithm throngh
_eagential and elective subjects. '

1 Exposing stadents Lo latest computational techniques ¢.g. FEM and CFD

4 Exposing students to fundamental and fatest techniques in experiments and #s inportance
for model validation.

Objective of the Programme

Prepane Hie young minds to analyse complex interdisciplinary phenoinena and venfure nfo culting
cdge research throngh computation, analysts and experimentatiar,

Degree on Offer and Annual Intake

B. Tech/ B. Tech {(Honours) in Hngineering and Computational Mechanics Fom Department of
Applied Mechanics : 30 students through JEE (Mains)

Programme Requirements and Course Structure
The chassified Hst of essential, cove and’elective courses of the programmie along with Humanitics
(HSS) and Extracwrticular {SA) details are piven betaw. The lecture, hitorial and practical (L-1-)

heurs por weele and the credits cortesponding (o cach course afe slso SEVEL,

Semester wise Credit distribuation

Scm::sfer[ EE | CBs | crn | uss | sa | rree MIVHN | Tatal Sem
_ - ol e@_ﬁs L
1 17 s | o [ 2] o} o 0 24
5 7 14 o | 2 1 6 0 24
Bt 2 18 | e {3 1 2 o 0 Y
v D 21 o [ 3 | 2 0 o 1 26
v 0 s | 12 | 3 o 1 0 28
VI o § 7 | 9 2 N o 20
v 0 R ¢ | 20 20
T v 0 o | 0 | oo o 17 g i
Total | 28 | T2 21 | 6 | 5 1 15 w0 | W
" _BS s
] BIRCH - 1 17 |




Component wise Subjeci Distribution

Humsnities aud Soeial Scienees {H55) g Ennim-m ing {(“r;uiuﬂm} l"t‘sentmiq - F]_.,m_
Com_rnunicéiién Skills and Technical WIiking 3 Englneering Physics d
_Emvironment and Ecology i Engingaring Graphics 2
feconomics for Engmeers 3 Mathem.al:i{'s - 4
‘Engineering Ethics, IPR and Enireprummshlp 3 Biclogy for En;crmepre. 3
_Dr__gan!!-:dtlﬂnal Behavior and Psychotagy 3 Engineering Lhem[str\,r 4_
Indian Art and Culkure ) 3 i Warkshap Technaology 3 ]
_ - N __Compuii.;:i:‘_ngramrnlng 4 |
_ e ‘; .f-‘a.pp_i_i_ed Cofnputat_ionﬁf hMethads 4_ N
_ Core Essential (Major) - CES B " Core Eleciive (Major) - CEL ]
Engineering Mechanics 4 ¥ Semester (Any d) :
Baslc Electrical Enginearing and Measurament 4 Structural Mechanies 4
Fluslds Macharics 3 | Enginearing Vibrations 4
Basic Efectronics and Enstrumentatmn 4 { Characterfzation of Matesials 4
Materra! Stjence and Enguwermg ' A 1 Smart 'Matcrlats an'd'Strch‘ureé ' 4
Mechanics of Solids 4 i Compressibic Flow and (‘umputatmns 4
Thermodynamics and Hc;.'f.]_t Transfer 3 | Advanced Heat Transfar 4
Principlés_qf Engineering Design § 3 _Expenmr_ﬂ_-ntal Mothods 4
Hynamics of M_e::hanitaE Systems I darodynamlcs 4_
Data structures and Operating Systems 4 N
| Advanced l‘._-‘_!_gl::han-cs of Solids i 4 ' VI Semester {Any 4}
| Advanced Fluids Mechanics 4
| Anatomy and Phy‘;luicgy B 2 Baslc Control '.Fhm_:ur",r 3
Data Sclences and Machine Learning 4 | Rohatics 3
Englheermg Analysls and Design 3 Meachatronic Ss,rste;m 3
Continuum Mechanics and Constltut:vu Modeliing | 3 | sof Compﬁﬁng 3 |
‘Finife Element Methads 4 | GenetlcAlporithim 3
..Arml'l,rﬁfa of Alzorithams 4 | Optimization Iechmquus 3
K Camputatmnal Fluid Dvnamjre 4 | Mathematies for Gearmetrical Modef!mg N
Arkificial Intﬂtllgence_ """" 3 | Product Design _d_r_a_d Development 3




Snccializations for Honowrs™

Iiunﬂun in Solid Mech.:m: 5 - i _ Honours in E_-iumedtéai Engineering . ]
CES | Theory of Elasilcily CTS | Advanced Rinshechatics -
“CES Thenr'y of Stability CES Riomedical ].115Lﬁtmmﬁﬁtiug___
{J'*"i Theory of Plates and Shefls CIL5 | Biofluid Bynamics .
CLS | Micromechanies ) CES “]3101mtanal'3
CEL | Friglneering Flasticity CEL T-immedlml Signal Pmce:,s;ug and Amlya‘la
. CEL FractL;r o Muchani;s CEL § Desizn, Immvnimn and Eafteprensurship in Hmmedlcai
....... Engincering _ _
CEL § tpacl Mechanies CEL Medical Imaging and Diit[.;lmﬂl'ics
Ke ]:'.L_ Contlnuuem Damage Mechanics CHL | Riamimetics .
| CEL | Mutiscale Modelfing i CHL Orthopaedic Blou‘_xf_}l:hﬂﬂlﬂb
CEL Mpchanlru Df Cﬂmpcsrte Materials | CHL. | Sporis Diomechanics
B “Slonpurs in Pluld Mechanics
CES ”!' Turbuiencc- Madeﬂmg _ . C_L:LJ Desjpn of F‘Jpr Metwarls )
L CES Eﬂund-:w Layer Ihenrﬁ,r B CEL Partic!e Tachnolopy
(ES Multiphase Flow ) CEL ﬂemgn of Heat Exchapgers ]
CES | Fluid Structure !nteractmn CEL | Design of Hyd| atlic Turbmes B
CEL Du.lgn of impelier_ QLIS @g; 1 Design and Sclection of Powet plant [qutpment N
[ Minor: Engineering Mechanics ’
f"nm rse Cade | " Course Name “ _" L [T r P | C
CE8 Rio-Mechanics 3L 0|21 4
CLs ' Fxpenmentai Methods 3 1] EE
7 RS Peinciples of Engineoring Design IR ol
] CIS Dynamics of M_u:han'lca-i Systems 3 oio6 |3
T CEL tnglneering h_.;"ic—:f:hanics; 3 0|2 4
] CEl. Mechanics of Solids 3 (o324
" CEL Engiheering Analysis and Design 3 0 0 | 3
CEL Méi_'.hanics of Fluids ENE IE 4

*Subjects shawn far minorsMionours s tentative with maximem 32 cradits possible. Studeni shalf be allowed

t choose any miner/ionows cowrse offeved

throwgh SIFAYAM ete, Following sy be cons

i the institute including current subject area of Blech or

fdered in the desian of minors/Honmus: (1} Howours for the

vhedenis of same BTech courses fe.g. OS sludenis opting for minor in 25) - Sufjecty ut gdvanced level/FO

Jevel can be offered and Showld be named as |

JONOURS (25 Mivar for the studenis aof other courses can be

kapt at the diplomu level or the subjects offered wy to dth semester fe diploma fevel vs per NEP* 202, fe g

Minor i O8 for MEFEECE el students, 1wy confin the sniyecis affered w U8 studenls ap to 4l yeveater)



Schoeme of Bvaluation

S — _ Semester [ gy e e
Conrse Code | Dinain Course Name L|1T|8|C
| FHXX XXX | EE Enginsering Physies I A4
CYXHNXX EE | Engingering Chemistry F10] 2§ 4
MEXCRXX R | Engineering Graplics i g, 211
MAXKXEX TCE Mathematics o 3|10 ] 4
BTXXXXX | EE | Biokegy for Engineers 310503
AMDOUOX | CES | Engineering Mechanics sigliz | 4
HIXXKXX HSS Comumunicalion Slills and Techuical Writing 2101213
| Tatal Howrs | 29 A8 | 1110 24
I Semestec Il
Course Code  § Damain l Course Name LT |I'| C
MEXXXX |EE 1] Waorkatop Technology L jaf3s
CaA0EE0 EE | Cosepiter Programning J o4
ECXRXHX CES Basic Elegtvonics and Instanmentation {02 | 4
ERERXMIOOO CE3 | Bagic Blectrical Enpinesring and Meagwrernent 73 10 ) 2 | 4
CAMIOXXX P CES | Tuids Mechanics 3 (ol 3
ANDOOHN 1 CHE Dynamics of Mechanical Systems 3|00 3
CEXXNXX HSS Earviromment andt Foalogy ilolala
SA R SA MCC/NRE/SPORTS g l1ol2 |1
Total Hows | 29 e T18 [0 [ 1] 24
......... —— et il - 0 sV T Ui
[CowseCode | ] ComrseName [ LIT]P]C
AMX_}D{X His Applied Computational M_tj:thuds 1.3 0| 2 '
AMTEKNL CES | Mechanics of Salids b3 lol2 |4
CAMXXXXK | IS Thermodynamics and Heat Transfer a(olol3
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Syllabus

Engineering Physics {3-3-2-4)

Fhysical Optice: Interference: Condition of abserving interference, Productian of interference fringes and
determination of wavelength using Fresnel’s Biprism. Stoke’s treatment, interference due to thin films.
Wedge shaped films, Newtan's rings.

Polarization: Unpolarised, Polarized and partiably pobarized lights, Polarizatlon by reflection, Double
refractian by uniaxtal ciystals, Mcol pristr, Podaroid’s, Huygens's theory of double refraction. Half wave and
guarter wave plates, Analysis of plane, oliptical and droubarly polariced light, Optlecal acthvity, Fresoel's
theory of aptical tetation, Specific rotatinn, Biguse L ard Lserend hall-shade palarimeters,



Electrostatics: Gradient, Mvergence and ot operations, Gavss divergence theorem and Stake’s theoram,
Sauss law in clectrosiatics and its applications, Poisons and Laplace equitions.

Mapnetostallcs: Bint-Savart’s law, Magnetic field of a steady current, Magnetic fiekd due 1o croelar loop at
axiab paints, Working of Helm-holiz galvanometer, Smpore’s law and its apphications, Force on a charged
paricle in etectic and magnetle felds, Maghelic vector petentlal, '

Flectradynamics and Clectromagnetic wives: Faradays’ law of electromapnetic induction, Self and mutual
inductance, Energy In Magnetic field, Energy ol a _f;'nienr:}idr Dlspiacatent current, Maxwell's equations
{integral and differential forms} in free space, Plane wave solutian, Propagation of electromagnetic waves in
frea space, Poynting's thearem,

Cuantum Mechanies: Failure of classical concepts, Wave particle duality, Wave packels, Phase and sroup
yelocity, Heisenherg's uncertainty principle and ks applications, Wave function and s physical
interpretation, Probabilities snd Mormalization, Tine mdependent and dependent Schrodinger weree
equation and ifs simple applicaticns.

Engineering Chemistry (3-0-2-4)

Chemicat Bonding: Ltoric Bonding and Covalent Bonding, Valence Bond and Malecular orbital theories of
bending, Bonding in Metals, semicenductars and insulators, mperfectians in salids.

Polymers: Classifications of pobemers, bypes of palymerization and their principies, structore-property
relationship, polymer materials of industrial importance, biapobymers.

Water Chemistry: sources and nature of Fnpuritles, characteristics of natural water, water tregtment
processes, municipal supplied water,

Fuels: classificatlon, calorifie values, analysis of solid fuels, Tiguid fuels and s praperties, refining, cracking
and reforming of petrolews, knocking and actane and cetane rating, anti-krocking apents.

Carrosion: Theorics of carroston, tynes of carroslon, its prevention and controf,
Green Chemistry: Introducilon to green chemistiry and its importance.

Lubricants: Definition, functions, mechanism and classifications of lubricants, properties of testing of
[ubricats,

Phase Rube: Derivation of phase rides and its application to anc component water system.

Adsarption: Definition and classification af adsorption, adsorption of gases on sollds, adsomption from
solution, application af adsorption, theorios of adsorption.

Engineering Graphics {1-0-2-2)

Fundamentais Drawing standard - BIS, dimensioning, fetierdng, type of lines, scaling- conventions.
Genmetrical constructions: Dividing o ghven stralght Ene inta any nember of cgual parts, hisecting a given
angle, drawing a regular polygon givenr ane side, special methods of constructing a pendagon and hexagon —
conle sections — ellipse — parabala — hyoerbolk - cyclald — tochoid, Grthographic projection: Introduction to



owthographic pradeciion, drawing arthopraphic views of objects fram thelr iscmetiic views - Orthographic
srajeclions of poirts king in four quadrants, Orthegraphic projection of lines parallet and inclined to one or
haoth planes Grthographic proje'ction of pilanes itclireed o one ar hieath
planes, Projections of simple sofids - axis perpendicular to HP, axis perpendicudar to WP and axds inclined to
one or bolh planes. Sectioning of solids: Sectinn planes perpendicdar to one plane and paratlet of inclined ta
ather plane, Fatersectlon of surfaces: intersection of cylinder & oylinder, intersection of oylinder & cone, and
intersection af prisms. Develapment of surfaces: Nevelopment af prisms, pyramids and eylndrical & conloat
sirfaces, [sometric and perspective projoction: sumetric projection and fsometric viows af different planes
and simple salids, intreduction to perspective projection. Computer aided drafling Intraduction to camputer
aided drafting package to make 2-0 drawings.

Mathematics (3-1-0-4)

s ]
Function of Several Variables: limit, Continuity (€ _ﬂ'defiﬁition} and Differentiahiity, Partiad Differentfation,
Homogeneous fenction-Eoler's theotemn, change of variables, Jacoban, Taylar's theorem for function of

several variabios. Extreme of functions of multi-variables, saddle potrs, Lagrange method of undetermined
mutipliers,

Imtegral Calculus: Multiple integrals {Deuble & Triple integrall, change of order of integration, Area of
hounded region, arc length of curve, volume and surface area of solid revolution, multiple integral by change
of warinhles, Divichlet integrals, Moment of inertia, centerof gravity,

Wertar Caleulus: Gradient, Directional detivatives, Divergence and Curl, fine integral and Green's thearam,
sutface and volume Integrals, Gauss, Stoke's theorems and their applications.

~ Ordinary Differential Eguation: Existonce and Unigueness of soliklon of Flrst arder ODE, Exact Differential
Fouatlon, solutian of Linear Dlfferential Equation, Higher order Unear Differential Couation, Solutlon of
Homognnous asd Mon-hemogeneous ODE {CF+PIY, Variation of parameters, Undetermined coefiicients,
Power series method, System of linear simultaneous QDE;

Fartial Different Eguation: First arder PDE, Formation of PDE, Classification of solution: Comgplete, General
and Particular setution, Lagrange’s POE, Mon-linear First order POE, Sl:nrn.{: Standard form-t, 11, 11, W, Charpit's
method, Higher Order Homageneous lincar PRE conatant coefficient, G, F, & P, | Non homogeneous PDE
with constant caefficients, C, F, & .1,

Linear Algehra and Matrices: Vector spaces, Subspaces, Linear dependence and independence, Basis and
timenslon, Dimension  thearem, Lnear Transformation, Rank-Muolity Theorern - (Statement  onbyl,
Computation of Rank and nullity of LT, Solution of linear simultaneous algebrakc equations,

Fipen Values and Eigen Wectors: Figen values and Eigen vectors, Cayloy-Hamilton thearem, Apnlication of
Figen Waltes and Fizen Vectars; Quadratic form, Magonaltzatian, Canonical forms and Solving system of first
order differantial eguations.

Biciogy for Engineers {3-0-0-3)

Frarwindan cvaluation & molecular perspective; Intraduction to phylogeny — Classification systems in hiology
and relationships; Cellslar assemblies - Fram single celt to multi-cellular organisms: Gaometry, Structure ad



Friergetics; Comparing nalural va. Human made machines; infectian, disesse and evolution — synorgy and
antagonism; immenology - An example of perreutation: and combinations in blology, Cancer binlogy-
Controt and repukation; Stem Cell- Degeneracy in hiclogles] systems; Englneering designs nspired by biology
.- Wicro ko Macko - seales. Laboratory: Ble safety: Buffers in biology - Measuring micro Brres, Preparatian of
stahdard biotogical buffers, response of cells and plant tissues in different hufferlng conditians; Observing
celt surface and intracathilar condents using Bght and fuorescence micrascopy, measuring cellular motions

using real-time videa microseopy; Measuring and visualizing intracelivkar molecular components — Protelns
and Fenomic DNA,

tneroductory [Momechirlos: Basics concepts of Force Moments and Torgue Equiliirium, analysls of systems

in equilibriurn, Sketetal joints, Skeletal sauscle. Mechanics of the elbaw, shoulder, Spinal colume, Hip, ¥nee
and ankle, Basic asswmptions and [imitations.

Enginesring Mechanics [3-0-2-4)

Feview of Force, mament and Couple, Equitbram af rigid bedies, Centroid and Moment of Inertia, Beams -

thear force and Bending moment diagrams, Trussas, Friction, Virtual Work ard stability, Planar Kinematics
and Kinetics of rlgid bodies.

Communication Skills and Tethnicat Writing {2-0-2-3)

fiermedial English Grammar; Common Errors, Articles, Prohouns, Ad|ectives, Use of ﬁ.djéctiues, Prepositions,
Subject-Yerh Agreernent, Vocabulary building & Camprehensive exercises.

Technical Writng: English usage, whan Engllsh 15 a foreign language, Reading & draft, Writlng a draft, revising
a draft, Whiting a technical tatk, presenting the technleal tail,

Cammurication theary; Definition of communlcation, goad and effective cormmunication, barriers and filter,
excrolse, hody language, activity on bady language, non-verbal behavior interpretation, Hetening skilis: active
and passive listening, actlvity on Hstening skills, fecdback mechanism: giving and receiving feedback activity.

Dealing with feelings: Activity on how to deal with feeling and complex fealing, assertlveness activity,

developing assertivenass, actlity, self-confidence, guiz on scif-canfidence, strategies for developing
confidence,

The Team concept: Element af Teamweosk, aclivity, effective team, essential building blacks of cllsctive

tears, team player styles, group discussion: structured and unstructured discussions, strategies for improving
decisions, presentation technigue,

fiusiness commurdeation: Business cormmmunlcatian, writing husiness letters and applications, minutes and
memaorandiem, resuming writing,

Corporate grooming: Appearing for interviow, corperate dressing and grooming, dining etiguetie,
carmimunication media etiquette, ethics, exercise on ethical dilemimas, exercize an mock: Interview,



Workshop Technology (1-0-3-3)

Casting processes: Elernent of Green Sard Maudd; Method of Preparalion of Green Sand Maowddl; Casting
Dnfects

Metahwarking processes: Classification of Metalworking processes-biief introduction.of butk and Shent metat
pracesses, Hat'Vs Cold Working; Hot and Cold Balling: Types of Rolling Mills, Hot and Cold Forging, Hot and
Cobd Exkrsiorn, Cald Drawing

Machining progessos: Classification of Machining processes & machine tools; Construstion, Specification and
working of Lathe Machine and Drilling Machine; Study abiout Facing, Turning, parting, Greowving, Threading
and Knurking, and Drilling and ather hale related operations

Fabrication processes: Classiflcatlon of weiding Opecrabions, types of Joints & welding Positions; Brief
description of Arc, Resistance and Gas welding techniques. Brasing and Saldering

Brief Introduction of Mewer Mackining Processes: Such as ERM, ECM, USM, and LAB, Modern trends in
Manufacturing-Automation, Concept of CAD, CARM and CIna.

Computer Programming (3-0-2-4)

Introductian, LIMUX commands, editors, files & Directories, Design of algorithms, Writing a shnple programy:
Leaiming the form of a C program, Declaring ‘..ra_rl'aiill.esJ Designing program flow and control, using standard
torminat /3 functions, Fundamental Data types and storages classes, Cperators and Expression Conditional
Program Execution Loops and iteratlon, Inkroduction to Abstraction, Functions, Arvays, Pointers, Struckures,
Introduction o Ghiect Oricnted Prograrmmlng concepts, Classes and Objects, Impartant C++ constructs, The
skandard CfC++ preprocessor, The standard CfCH+ Hbeary,

Basic Electronics and Instrumentation (3-0-2-4}

Dindes-intraduction to ph disde and #s applications as rectlfor, rectifier as OC Power Supply, Clamper,
Clipper, Voltage multiplier etc., Zener dicde and itz applications as regulator, Tunnel diode and Varactor
diado :

Transistors-Review of Translstor worklng, characteristics & Its parameters, Transistor as an amplifier, RBiasing
of bipolar junction transistors, h-parameters & transistor equivalent circults, smal slgnai single-stage
amplifier, frequency respanse, concent of feedback,

JFEY and MOSFET-Basle construction, worklng, concept of pinch-off, characteristics of JFET, MOSFET
{enhancement and Deplation), FET as a voltage variable resistor

C(perationat amplifier-ldeal & non-ideal characteristics, concept of summing junction and virtual ground.
Apphication of epcratinbal amplifier as: Adder, Subtractor, Differentiator, Integrakor, Multiplier, Unity gain
ammplifier & Logarithmic amplifier

{rtraduction to Digital Clectronics-Review of number systems, complernents, cades, Boolean alachra, Lomic
gates, Minkerm and Maxterms, Canonical and Skandard orms, Logic functians & Logiccircuils. Minimlzation
of Boolean Funckions Using K-magp.



Measuring Instruments-Waorking of Cathode oy Ousclloscope, Power sepply, Multimeter and Funetion
generatar,

Basic Etecirical Engineering and Measurement {3-0-2-4}

(1.0, Motwork Theory-Circuil Theory Concepts — Mosh and Mode Analysis; Nelwark Thearerss; Super-
position, Thevenin, Morten and Max. Power Transfer Theorssn, Star — Delta Transformation.

Steady Slate Analbysis of AC Circuits- Sinusoidal and Phasor Representation of Voltage and Current, Single
Phase AC circult behavieur of R, L & €, Combination of B, £ & Cin series and parallel, Resanance, Bandwidth
and {uality Factor

Three-Phase A.C. Cheults-Line and phase valiags feurrent relationshins for star and delia connection, Powes
meassroment i 3-phase AC. circuits. Measuring Instruments:  Constructlon & Principle of operatian af
voltage and currenl measuring instrumaents, Introduction to Wattreter and Energy haters.

Pagnetic Clreults and Transformer: - Magnetic Cireuits, Principle of Operatlon & Canstruction of 1 ¢
transfarmer, Phasor diagrarn, Equivalent Circuit, O.C, and 5.0, test, Efficiency and voltage Ragiation

Introduction ta Rotating Machines: Principie of Slectrommsgnetic Energy Convarsion; Types of d.c. machines,
emf eguation, magnetization and load characteristics, losses and efficiency of d.c. machines, Starting and
spoed contrel of d.o. metors, 3- @ mduction motors - worklng principle and apolications, 1- ¢ Induction
motoer -working principle and applications, Slepper raotars, '

Fower Systems-Generation- Types of power Plant, Functional Mlock dizgram of Generating stations (Hydel &
Thermal Stations): Transmission- Standards {AC & DO), Swintations, Grids; Distribution-  Industrial,
Cormmercial and Damestic Standards; Utilization- Types of loads, UPS and domestic iverters; Domestic
Wiring- Materials, accessories & ratings of the witing materials, types of wiring: flugrescent tube and simple
domestic wiring layout, earthing rules.

Fluids Mechanics (3-0-0-3}

introduciion - scape and relevance; Method of analysis - system vs control volimes - differentlal
vs integral approsch, Units and  dimensions; Fluid properties - continuusm, density, viscoshy,
surface tension, velocity, pressurg, temperature; Fluid Staties - Hydrostatics, Fud forees on planes
and curved surfaces, submerged and floating bodies, Buoyancy and stabilly, Atmasphere an g
flsid; Fluld Concepis - Streamlbines, streaklines, pathbnes, wiscous ws inviscld flows, Jaminar ws
wribtdent  flows, compressible vs  incompressible  flows; Enginesring  bernoulk  equation; Cantrob
volurme amalysiss Basic kaws - Mass conscrvation law, thermodynamic faws, Newton's laws,
Angular-Momentum  principle; Buckingham Pi-theoram; Simiitude and modeling - scallng  effects;
Flows in & glpes #nd channets - frictlon factor, flow measurement devices - Venturi meter, Orifice
meater.

Dynamics of Mechanical Systems {3-0-0-3)

Introduction to Varationsi Caleulus, Energy methods, D Alermbes s principle, Laler-Lagrange cquations of
motion, Hamilton's principle, Rotatlng coordinate systems, Revlew of dynamies, Euler angles, Euler's
snquations of rotalion, Gyroscopic BMotion and stabiity of aircrafts and vehicles; Klinematic, Static and



Dynamie anabysis of plapar weckhanisms, Cams 2nd Gears, Balancing of ratating and recipracating masses,
Introdusclion to kultibody Dyniamics. '

Enviranment and Ecology {2-0-0-2}

{ntroduction- Introduction and scope, tndlan Stenerip of Natural Resources, Conservatlon of naturad
resources.

Coosysterm- Ecosystern and its basic concopt, Structure and function of an ecosystem, Food chains, food
webs and ecological pyramids, Ecological sticcessian,

Biodiversity- Biodiversity and its conservation, types of blodiversity, Hot spots and throats to biodiversity,
Mational and glohal scenario, Biodiversity conservattan,

Erviranmental Pollution- Environmentad Pollution: Alr pollitdon, Water paliution, Soll paliullan, Marlne
polbsion, Maise polbation, Thermal gollution and Nucloar hazards,

Sacial 1ssue- Sustainable development, Environmental cthlcs: [ssUes and possible solutlons, Chmate change,
global warming, acid rain, czone layer depletion, nueear  accldents, Wasteland  reclamation.
Envivaneental Laws- Environmental baws/fets, EPA At 1986, Water Act. alc,

Apnlied Computational Methods {3-0-2-4}

Beview: FError -and its propseatian, Eigemvalues and Eigenvectors - Direct and Nerative solvars. Partial
Differential Equations {FDES) - Hyperholic, Parahelic and Elliptic POES, nonltnear PDEs.

Nowitear Equations: Motivatlon, Open and bracketing method, Bisection, Fived paint, Newton's method,
Secant ang False positlon method, Rate of converpence, Merits and demerits of methods,

tnterpalation: Lagrange, Newtan divided diffcrence formula, Mowtan's interpalations, and erturs ik
interpolation. Approximatinn: feast square and uniform approximations.

Differentiatian; differentialion using mterpolation formulas, ntegration using Enterpalation: Mewton-Cotos
furmidas, Gauss quadrature rules. Crglnaty differentiat equations: Taylor, Eeler and Runge-Kutta methods,

Mumetical Integratiﬂn; Mativation, Mewlnn-Knotes methad, Trapezobdal ride, Simpson's rule, Rhomberg
integration, Gailss Quadrature, Initial Value Problem: Mativation, Euler's method, Maodified Euler method,
Ruage-¥ulta methods, Adaptive Intcgrations snd multisten methods, Baundary-value and Eigen-value
Problem: Methods and Appications in Mechanics,

Statistical Computatlans-Freguency Chart, Regression Analysis, Least Square fis, Pobynomlal fit, Lincar and
Nonfinear Regression, Multiole Regresslan, Statistical Quality Contral Methods.

Mechanics of Solids {3-0-2-4}

Concept of stress and strain, Monmal and direct shear stresses and strains, Stresses on indlned planes,
Cauchy's stress thearem, Stress at a point, Strein-displacement redations, Small displacement theory,
Campatibility conditions, Stress and Strain transformation, Princingl stresses and sizeing, Mohe's direle,
Constitutive equations, Strain Meosuretnents, Pure bending - Bending and shear stresses in beams,
peflection of beams, Thin walted Shells, Tarsion of circular shafts, Sorings, Failure thoovies.



Thermodynamics and Heat Transfer {3-0-0-3)

Basic concepts and definitions -- system-boundary, equllibrium, steady state and others, Thesmodynamic
praperties of @ pure substance - saturated and other states, Waorls and heat — defirition and apalications, 1st
faw -- tnternal enargy and enthalpy, appiications to non-Aow/closed and flowfopen systems [555F and
USUF). 2nd Law -~ corellaries, Clausius ineguality, entropy, Carnot oycle, Basics of gas-vapar mixtUres, Mapor
power oyckes -- Rankine cycle and its modifications. Steam gencration and its use - power plants, co-
generatlon, combined cycles, inlroduction to trapsport phenarmenz: variots modes of transport of
mormenturn abd energy - diffusion and advectlve transport. dodes of heat transfer in various applications,
Conduction: Heat diffusian eguation, 1-0 steady state conduction in extended surfaces, infinite and semi-
imfinite walls, heat generstion, lumped capacitance. Convectlon: Forced and free convection - Mmass,
mamentum and enerpy conservation equations, non-dimensional numbers, hydrodynarnic and thermal
boundary layers, hasics of heat transfer in externat and internal laminar and turbident flows, and use of co-
relaticns. Radiation: properties, Laws, 3-surface network for diffuse-gray surfaces, Famiarlzation with heat
eRchangers.

material Science and Engineering (3-0-2-4)

Intraductlan-  Histarical perspective of Materials Science, Structure and properties relatlonshlp of
Englneering Materials, Classification of materials, Advanced Muaterials, Neno-materlals,

Seructure of Solids and Characterization of Materials- Introduction to crystal structures and systems, Metallic
structures, Ceramic corystal structures, Crystallographic directions and planes, Miller indices, Density
computations, Crystallograply, Diffraction methods, Electron microscopy, Metallography, Thermat
characterizatian technlgues.

Irtperfectiohs if Solids- Point defects, Dislacations, Interfaciat Defeces, Bulk defocts.,

Diffusion- Diffusian mechanisms, steady and non-steady state diffusion, Factors that influence diffusian,
Law's of diffusfon, Applications of Diffusion.

Fhase Diagrams and Phase Transformations: Unary, Binary, Equilibiium phase diagrams, Eutectic, Eutectaid,
Paerltectic and peritectoid reactions, Microstructure and property changes in iran-carbon system, Iron-
Carbon {Fe-C or Fe-Fe3C) Diagram, Transformatlon ratc effecks and TTF diagrams, Heat treatmaent of steels,

niechanlcal Behavidur of Materisls- Elastic and plastic properties, Creep, Fatigue, Fracture,
Ceramin dMaterials- Caramic types, Praperties, Processing Application, Advanced ceramics

Composites-  Introduction, Applications, Particke retnforced corapasites, Fiber reinforced composites,
structural composites,

Electrical and Magnetic Properkies- Electrical conduction theories, Semi conductivity, Super conductivity,
Delectric hohaviouy, Ferroelectricity, Piezoclectricly, Types of magnetism, Influence of temperature on
magnetic hehaviaur, Domains and hysteresls,

Carrosion and its Prevention- Mechanism of axldation, Oxldation resistant materials, Princlples of cerrosion
and protection against corraston,

Econginic, Environmental and Social 1ssues of Material Usage- Econoenic cansiderations, Envirormental and
socictal considerations, Rooyeling issues, Life cycle analysis and its use in design,



Data structures and Cperating Systems (3-0-2-4]

Basic Computar Architecture,. Function and strictiure of Hardware and Sofbware Ceempanengs, CPL, ALY,
mlomory, 10 devices, System Sofbware, Application Sofbware,

Introduction, Motivation, and Cwervlew of an Operating Systern with an emphasis on its role as a Manager of
Hurdware Resources, History of Computer Hardware [including 3 review of HAW structures) and how
Cperating Systems Evolved in tandem with the Hardware, '

- Programring software {Writing software), Program and Process, Program specifications and design, Abstract
data types, Basics of C, Time and space complexity of Programs.

Meed of Data Structures, Linear and nonlinear Data struciure, Stack, Qe Yron, Graph, f-tree

Processor and Memory Management, Process danragement, Concurrent Process, Scesaphores, Fork and
loin, CPU Schedufing including Preemptive, and Mon- Preemptive, Applleation of Stack and Gueue,

Sequential and Hnked impiementatlon, In designing propram for CPU and Disk scheduling, Page Tabies, Page
Replacement Algarithms,

Principles of Engineering Design {3-0-0-3)

Eincertainties: Introduction with examples relevant to different disciplines in science and chgincering,
Fraditional design philosaphies: factor of safety approach, partial salety fackor sparoaches, Probability and
stakistics as toofs for uru:aart;:i'rﬂ.a.r guantiiication. Stachastic models for kaads and structure capacitics. Deslgn
philosophles,

Fconomics for Engineers [3-0-0-3)

Enginccring Evonamles: Intraduction to Enginecring £conomics — Fundamental concepts — Time value of
maoney — Cash flow and Thme Diagrams — Choosing between alternative inwvesiment proposals — Methods of
Econamic amalysks, The effect of borrowing on investmeni- Warious concopts of Matienal Income —

Significance of Bational Income ostimatlon apd 113 lmitations, Inflation —Definition -- Process and Thearies of
Inflation and measures o contral, Mew Economic Policy 1391 — impact on industry, Aceountancy: Accaunting
Principlos, Pracedurs - Dauble entry system — bournal — Ledger, Trail Balance — Cash Baok - Preparation of
Trading, Profit and l.oss Account — Balance sheet. Cost Accounting — Introduction — Classification of costs —
htethods of costing — Techniques of costing — Cost sheet and preparation of cost sheet- Breakeven Analysis -
wteaning and its application, Limitations,

Advanced Mechanics of Salids (3-1-0-4}

Elastic and Inetasijc buckking of Columns, Torsion af nonclrcutar shafts, Membrane analapy, Torsion af thin-
walled tehes, Inelastic materat behavior — Yielding of Ductile metals, Unsyrinetrical bending, Shear centar,

curved hoatns, Axisymimetrically haded members — and Retabing dises, Energy methods, Theory of
Photockasticity.



{iifferentiab  analysis to Buid flow: Conservation of Mass - Coordinate  systerns,  Kinemubics
Transiation, Holation, Defwrmatlon, dervation of Goverdng egueations of fliid flows - continuiey,
Culer equathins, Potential flows - Bernoulli equation and applications o exlernal aerodynamics,
Mander-Stakes  equastions, MNon-dimensional  analysis; Exact sclutions of Navier-Stokes  squations;
Internal lows; Externat flows - Prandtt's Soundary laver theory - flow owver a flat plate, concept of similarity;
Approximate matheds - von Karrean Inkegral . aralysiss  {Thwaites  method);  Flow
separation; Brief introduction to twrbulence - characteristics of turbulence, drag crisis

Introduction to Huknan Body: Human as Bislopical Orpanism, levels of the organization of human body,
hameastasis, Anatomical position and terndinology, Body reglons and Body cavities.

Cell Structure and Fenction: Celis and Yheir Structure, Reptlcation, Transcription and Translation, Mitasls and
rneiosis, Cellular Communication. Mature of cancer cells, Trarsporl of iens theough colt membrane, Resting
and action potentials,

Tiasties: Epithelial tissue, Connective Tissue, Musche Tissue, Morvaus Tissue,
frtegurnentary System: Function of the Intepumentary System, Structure of the Skin, Physiolopy of the Sln,

shefetal Systern: Structure and Function of Bone, Bone formation, Bones of the axial skcleton, Bone of the
apnendicuar skefetan, Articulations,

huscle Tissues mode of contraction: Microscopic and macroscopic structure of muscie, reode of muscle
cantraction.

Muscular System: Muscle tepmindogy, muscle of axial snd appendicular skeleton,

Meryvous Systern. Anatomy af Central Mervous System, Perinheral and Autanomic Mervous system, Maurob,
Physiology of MNerve conduction, Synapse and Synaptlc Transmission, Brain, Blood brain  barser,
neurotransmiltter 2nd Spinal cord, Cranial nerves, spinat nerves and Refiex arc,

Sensary Organs: Taste, smell, Structure and Function of Bye, structure and Function of ear.
Cridocrine System: Hormones, Megative and Paositlve Fecdback Endocring gland and their secretions.

Cardiovascular Systens: Function and Composition of Blogd, structure of Heart, blood flow thorough hesast,
Fetal  drculatlon, -corenmary  circulatian, conduction  system and  innervation, cowrdiae oycle  and
eEéctmcardEngram, Yessels, arteries, cagiflarics and wveins, Principle systemic arteries and veins, Blood
[arcssLEre,

Lymphatic System: bymphatle strocture, Monspecific defense, antihody and cell medlated immunity,
transfuston and refection reacticons.

Respiratary System: Rospiration, Componeits of respiralany syesten, Mechanics of Breathing, Ling Yolaimnes,
Gios transpavt, Regulation of respiration,



Migestive System: digestive processes, Peritonaum, structure and Function of G track.

Urinary Systen: Companends of urinary system, Struckure of neplron and 11s fenction, Wine concenbralion,
Acid base bulance. Metaholistm and semperature regulatory Systerm, Water balance and cloctralyte

Mechanicab Properties of Bone and Soft Tissues blechanics of bone, Composition of bane, Mechanical
properties of bone, Bone fractures and Bone Retodeling, Biomechanics of Terdan and Ligaments,
Blormechanics of Skeletal Muscles. Biomechanics of Arlicular cartitage.

Data Sciences and Machine Learning {3-0-2-4}

Introduction to Data Science; Cohcept of Data Seience, Tralts of Big data, Web Scraping, Anabysis ws
Repesting

introduction to Programming Toaks for Data Science: Tookkits using Python- Makplotiib, NumPy, Scikitlearn,
MLTE, Visuallzlng Data- Bar Charts, Uine Charts, Scatterploks, werking with data- Reading Files, 5craping the
Wk, Using APls {Cxample: Using the Twitter API3), Cleaning and Mungmg, .Manipulating Data, Rescaling,
Dimensionakiy Reduction, Entroduction ke REtudio

Mathematicstl Foundations: Lincar Algebra- Yectors, Matrleces; Statistics- Describing = Single Set of Data,
Correlation, Simpson's Paradox, Correlation ard Causation; Probalilty- Dependence and Independence,
Canditional Probahility, Bayes's Theorem, Random Varlables, Cantinuous Distributlons, The Normal
Distributian, The Central Lhmit Theareny; Hypothesizs and infercoce- Statistical Hypotheosis Testing,
Confidence Intervals, Phacking, Bayesion Inference

Machine' Learnlng: Overview of Machine learning concepts — Over fitting and trainftest splits, Types of
Machine learning — Supervised, Unsupervised, Reinforced learning, itroduction to Bayes Theorem, Linear
Regression- model assumptions, regularization [(lasse, ridge, elashic net), Classiflcailon and Regression
algorithes- Malve Bayes, k-Mearost Meighbors,  logistlc  regressfon,  suppart  wector
machines {S¥M), decision tress, and random farest, Classificatlon Errors, Anaiysis of Time
Series- Limear Systems Analysis, Nonlinear Dynarmcs, Rule Induction, Meural Metworks Learning And
&Generalization

Applications of Machine learning in Mechanics: Case Studles include |dentifying fawty/healthy wind
turbines, Turbudent $low Analysis, leakage Detection in iydraulic Cireuits, Fault Detectlon in Mator-
Rearings, Human Activity Recognliilon, Heart Sound Classiflcation ete.

feep jearning: ntroduction to Newral Metworks, Convalutlon and Artificial Medral Netwarks, Apphcations In
Engineering Mechanics Praciicals: MATLAB tools including Curve Fitting Tookhox, Classificatlon Learner App,
Deep Metwork Lesigner App, Tensor Flow, Training models on GPUs

Ehgineering Analysis and Design {3-0-0-3}

Analysis; Carnman causes and mechanism of failure, principles and techniques of failure analysis, fracture
rechanics anproach ta fallure preblems, ductile and brittle fracture, fracture wughness, elements of deslgn
for fatigue, Cyclic Stresses and the 5-M Curve, crack inittation anel propemation, f@ieus Tailire medebs,
measuring and cstimating fatigue failure criteria, high temperature failure and creep,  stress and



termperature effeces, wear failure, design failures, pracessing fallure (forging, casting, machinipg etc.), failure
arablers in joints and welds

Dreskgn: Modern Desipn Cycle, Meed Analysis and 8road Engineering Specifications, Concept Desien,
Feasilility study and Fyaluatian of alternatives, Fhginearing Economics, Madeling chhntqu:zs-Mnthe:_*n;:tir:al,
Graphical, Anabysts apd Simulation {c.g. FEM, Monte Carlo, CFD, Bimenstonal anabysis, Experimental
Techniques), Design for Manufacture ant Reliabdity, Sustainability and Environment, Safety, Ergonaraics and
Huran Factors, Introductlon o design sensitivity analysis, [ife prediction

Basles af Materials selection: sirength, stiffness, and fatigue Ffe consideratign, materjals indices, the
selection strategy and procedure, multiple constraings and conflicting objectives, Selection of materials and

shape: shape faciors, Hmits to shape efficloncy, exploring the materials shape combinations, materlals
Indices that include shape

Continvum Mechanics and Constitutive Modelling {3-0-0-3}

Mathematicat Prefiminaries and Intraduction: Index notation, range and summation conventian, free and
dummy  indlees, Kranecker delta, Levi-Civita symbal, co-ordlpate  fransfarmations, Cartesian bensar,
properties af tensars, tansors as lnear operators, invariants of tensor, eigen vakues and Eigen vectors, polar
decampositian, scalar, vecior and tensor functions, comima notation, gradient of a scalar, gradient of a
vectar, divergence and crd of a tensar, Integral theorems of wvectors and tensors, Mation of a continueum,
configuration, mass and densliy, descriptions of mation, materlal and spatiai coordinates.

Kinematics of Deformation and Motion: Deformatlon gradient tenser, streteh and rotatian, right and left
Catchy-Grasn deformation tensors, Fuleran and Llagrangian strain tensors, strain-displacement relations,
infinitasinal steain Lensor, infinitesimal stretch and rotation, compatibility conditians, principal straing and
straln deviatar, material and local time derivatives, stretching and vorticity, path fines, stream lines, vortex
lines, Reynaolds transpark thearem, circulation and variicity, '

Forces and Stresses: Body and suiface forces, Cadcky Stress Tensor, First and Second Piola-Kirchhoff Stress
Tensor, Deviatorlc and Pressure Componeants, Principal Strass,

Fundamentzl Balance Laws of Continvum Mechanics: Balance of Mass — Continuity Equation; Balance of
Linear Meomentum -~ Equations of Maotion f Equilibrium Equations; Maments of fdomentum [Angular
Mamenturm): Balance of Energy - First Law of Thermadyramics, Energy Equation; Eguatlons of State —
Entrapy, Sccond Law of Thermadyramics; Clausius-Duhern Inequality, Dissipation Functions

Constitutive Relations and Material Meodals, Constltutive Assumplions; [deat Fluids; Efastic Fluids,
Hyperelastic Material; Notion of sotropy; |sethermal Hlasticity - Thormodynamic Restrictlons, Material
Frame Indifferenee, Material symmetny; Hoaoke's law, Stokes problem and Mewtonian fluids.

Engineering Ethics, $PR and Entrepreneurship (3-0-0-3]

yalues: Concept, Types, Rukeach Walue Survey., Different Kinds of Values: ndlvidual, Societal, Materlal,
Psycholegical, Cultural, Moral and Ethical, Spiritual; The Burgeoning Crises at Each of these lavels. Modem
Approseh to the Sludy of Valees Analyzing Individoal Homar Wil atedn sps Crenlhily, Freedany, Wisdom
and Love; Walue Speckrien for a Goaod Life; The Indian Concept of Walues, Comjrarison of eastern and western
concept of values, Fthics: Values, Morals and Ethics; Need for Ethics in Professlonal Life; Kohiberg's Theory of



Maral Develepment and s Applicability to Englneers, Frofessional Ethics: Malues in Waork Life; Professlanal

Ethies anel Ethos; Codes of Conduct, Whistle-Blowing, Corporate Sociat Besponsibility, Case Studies on Eihilcs
i1t Business,

introduction to BR Mature and Enfarcement, International Character of IPRs, Role of 1PRs in Economic
[rovelopment. Patents: introductlon kb Pakents, Ohjecl of Patent Law, Inventions not Patentabie, Obtaining
"Patenis, Rights soad Obligations of a.Ratentee, Copyrights: Introduction to Copyrights, Subject-Matters of
Copyright, Riphts Conferred by Copyright, tnfringemont, Assignment and bicensing of Copyrights, Capyright
Sacieties, International Copyright, Performer’s Rights. Trademarks: Functions, Sighificance and types of
Feademarks, Distinctiveness and Deceptive Simiiarity, Registration Procedure, Tradéfnarlc'ﬁegis.tr\';, Grounds
far Refusal of Registration of Trademarks, Concurremt Usc, Character Merchandising. Trade Secrets:

Mieaning, Types of Trade Secreis, Statutory Posiion of Trade Secrets it Inddia, Proofs Reguired in Trade
secret Litipation Case.

Entrepraneurship: Concem, Functions, deed and mportance, Types of Entrepreneurs, Enfreprenewrship
lourhey, [nhovation and Problem Solving, fMarket Understanding, Resource Mohilizatlon.

Finite Element Methods, {3-0-2-4}

[Mtroduction: Course  ohjoobives, Hl;w.tnry al FEM, Application Aveas, Concept of Discretization and

Imterpolation, Different Steps in Findte Slemont Anadysls, Demaonstration through FE Analysis of Axlally
Loaded Bar.

Classical Finite Blement Mothods: Solution of partial differential equations, Ritz Method, Method of
Weighted Residuals, Gakerkin method, Strong & Weak formulation. Doe & Two dimensional skroctural &
non-structural oundary value orobiemrs Involving scalar and vector valued dependent variasles.

Finite Efermont Forrmdlation: Domain discretization, Interpelation models & Shape Functions, €0 and 1
lserpotation, Conventional 10, 20 & 3D Elements, Special Elements, Sub Parametric, Super Parametiic &
lsaparametric elements, Derfvation al efement matrices and Vectors using Variational & Welghted residunt
methads, Coordinate transformation & fscobian, Numerical integration & Calculation of Elemant Matrices,

Application of FEM: Trusses, Beams and Frames, Heat transfer problems in 10, Fluid Mecharics — Stream
function and potentia functlon farmutation for inviscid and Incompressible Sow

Analvsis of Algarithms {3-0-2-4)

.Intrnductiun, Review of basic concepts, Advanced data structures like Binomial Heaps, Fibonaccl Heaps,
Oivide and Conguer with evamples such as  Sorting, Matriz  dMudtiphcatlan, Conver  hufl ek,
Dynamic programming with examples such as Kanpsack, Afl pair shortest paths ete, Backtracking, Branch
and Bound with examples such as Travelling Salesman Problem ote, Algorithms invalving Camputationat

Geometry, Selected topics such as MP-completensss, Approximation akgorithms, Randamized algorithms,
String maiching

Organisational Behaviour and Psychology (3-0-0-3)

intraduction: Historical developmont; concep! of arganization; elements of organizational structure; scope
of organizational hehaviour, Maotivation and job satisfaction: Major theories; contett and process; {Adams,



MWtaslow, Vroam, Hergherg), ntrinsic and swiringic motivation; incentive systemna: Inb satisfacton; concept
and determinants. Loadership: Furctions and approaches; trait, behavicural and contingency models;
characteristics of successful teaders; tole of power in leadership. Carmmurdcsiion: Comppunication process:
types of commumication; communicatian channels and networks; barriers to comiunication. Group
“behaviour and conflict: Delining and classifying groups; stages of group development; concopt, cadses and
consegqiences of conflicks; methads of condlict-resalution. Definition of iIndustrial and Organisational
Psychodogy, Major Fiebds of industrtal/Organisational Psychology: Personnet Psychology, Ergandnics,
Vacational and Career Counsclling, Organisatiars Development, industrial Relations.

Compuiational Fluid Dynamics (3-0-2-4)
Basic ideas of CED: Introdection 1o CFD, role of CFD and its applications, future of CFD,

Governing eguations [GE's) of Fluid dynamics: Madeling of flow, controb volume concept, substantial
derivative, physled meaning of the divergence of voloclty, Continuity cquation, momentute equatlon, energy
equalion and its conservation form. Enuations for viscous flow (MNawvier-Stokes eguations), equations for
imwiscid fiow (Euler cquation). Dfferent fovms of GE's, initial and houndary conditions.

FYM for Diffusion Problems: Py for 10 steady state diffusion, 20 steady state diffuslon, 3d steady state
diffusion. Solutfon af discretised equations- TOHWA scheme far 20 and 30 flows,

EWi for Convection-Diffusion Problems: FYM for 10 steady state convection-diffusion, Central differencing
scheme, Cohservaiiveness, Boundedness, Transportveness, bpward  differenclng scheme,  Hybrlg
differensing scheme for 20 and 30 convection-diffusion, Power-law scherme, GUICK scheme,

Soiutlon Algarithm for Pressure-velodity Coupling in Steady Fows: Concept of stafgered grid, SIMPLE,
SHIFPLES, SIMPLEC, PISO algorithim.

Fyivi for Unsteady Flows: 10 unsteady hest conduction {Explicit, Crank-Nicolsan, fully implicit schemes),
Implicit mecthods for 20 and 3D problems, Mscretization of transient convectlon-diffusion protbems,
solution procedure for transient unsteady Beow calowlations (transient SIMPLE, transient PISO algorithms),

Grid Generallon: General transformation of the equations, Metices and lacabians. Types of grids- structured
and unstructured grids, grid generation methods- algebraic, differential and hybrid methods, Coardinate
“stretching, baundany-fitted coordinate systems. Elfiptic and hyperbolic grid generation methaods, orthogonal
grid peneration for Navier-Stakes equations, Multi-block grid gencration.

Artificial Intelligence (3-0-0-3}

Intreductlon,  intelligent  agents,  reactive,  deliberative,  goaldriven,  utility-driven,  and
tearning agerts, Artificial Inteligence programrming

Defining problems  at state  space  search,  Productlon system,  Problem and  production
systern characteristics, Forward and backward, state-space, hiind, heuristic, problem reduction, A, A%, AO*,
minkmax, constraint  propagation, neurd, stochastle, and  evolotianary  search  algorthems, sample
apalications. Issues in desion of search programs



Foundations of knowledge representation and reasoning, Bsues in knowtedge representation, yepresenting
and reasoning about ahjects, relations, events, actions, time, and space; gredicare logie, situation calculus,
description 1oghes, reasoning with defants, sample applications.

Manning as scarch, partial order planning, constructien and use of plannlng graphs, plnming aod =okng in
the real world

Basics of utility theory, decision theory, sequential decision problems, clomentary game theory, samole
appdications. :

Learning from memorization, examplos, cxplanation, and expioration, Stpcrdsed and insupervised learming,
fearnlng nearest neighbor, pajve Bayes, and decision tree classifiers, O-tearning for learning action policies,
applications. Sample Apptications of Al '

Indian Art and Culture (2-0-0-2}

A Intreduction to Indian Culture- History snd Culiure throwph ages: Ancient india, Medieval india, Modem
India, lanpuages and Lilerature: Indian Languages and Literature, Indian Languages and Literature-l,
Retigion and Philosophy: Refigion and Philosophy in ancient indla, Religion and Phitesophy in Medieval India,
Redlgious Reform Movements in Modem fndia,
Painting, Performing Ans and Architecture: indian Painting, Performing Arts: Music. Dance  and
Errama, Indian Archifecture SCIEMCE AND TECHMNOLOGY: Science and Technology In India, Scientists of
Anclent  India, Science  and  Scientists  of  Bedioval  India, Sciontists  of  Modem India
EDUCATIOMN: Education in lndia, S0CIAL STRUCTURE: Indian Social Structure, Socio-Cultural lssues in
© Cantomporary india SPREAD OF INDIAN CULTURE ABROAD: Spread of Indian Cubture Abroad

CORE ELECTIVE SUBLECTS (SEMESTER-V): Each Course {4-0-0-4)

Structural Mechanics

Analysis of Plane Structures: Introduction and Classifieatlon of Structures, Review of AFD, SFD and BMD for
Beams, Dogrees of Freedarns, Static and kKinematie Indeterminacy of Structures, Analysis of Compound and
Complex Trusses, Analysis of Plane Frames, Displacemments of Plane Structures, Mawwell's Reciprocal &
Betti's Thoorem, Unil Load method, Geflaction of trusses and plane frames '

" Rolling foads and Influence line Diagrams: Introduction, Influence Line Diagrams for Beams & Trusses,
Ansabute Maximom Bending Moments, Mublee- Breslad principle and its spalications

Pbalrix htethod of Analysis: Introduction, Flexibility Method- Application to Beams, Trusses, Frames and Grid
striscturas; Stiffress Method- Application to Beams, Trussas, Frames and Grid Structures {incduding plane
and space structures)

Plastic Aralysis of Structures: Introduction, Plastic Analysis of Bearns, Frames & Gable Frames,

Arches, Cables and Suspension Bridges: introduction, Linear Arch, Eddy's Theorem, Three-Hinged & Twao-
Hinped Arches, Spandrel Braced Arch, Inflnrnee Likes for Arches, Analysis of Cabiles, Suspenston bridses with
thres and tweo hinged stiffening givders



Fundamentals of vibrations: Objectives, Types of Loadings, Essential Characteristics of Dynamie Problerns,
Disirete B Continuous systams, Simple heemonic motion, Combleation of twa simpie harmonic motions,
Beats, Fourter analysis, Rigld bady dynamics vs, Vibratian, Formukalion of Vibration Prablems: Taugh Slring,
Bxtal Vibeation af Bur, Tarsional Wibration of $haft, Flexural vibration af Beam, tMembrane

single deproe af freadom system: Analysis of Free and forced Vibrations, Besponse to Harmonic, Periodic &
lmpukslve Loadings, Cukamel's Convolution integral, Vibration Isolation, Response to General Oynamic
Loading .

Twa degree of fracdam systém: Free vibrations of spring coupled system, peneral solution, Tarsiars!
vibrations, mass cotpled systemy, bending vibrations in bwa degree of freedom system, forced vibrations of
an urdam ped, two depree of freedam systern, dynamie vibration absarber, Forced damped vibrations
multi-Depgree of Frecdom Systems: Modeling of Continuaus systems as Multi-tlegree af Freedom systems,
Evaiuation of Structural Property Matrices and Influence Coeficients, Eigen value problem, solutian of the
Eigen valoe problems -- solutlon of the characteristic equallon, orthogonality of noermal modes, repeated
Eigen values, Rediction af dybamic matrices, Anatysis of Dynamic Response - Superposition mmethod,
lteration method, transformation method, HRoyleigh's Method- Properties of Rayleigh's Cuaotient,
Dunkeriey‘s forfﬁula, Habzer's Method-Torsional systems, lacobi's method, Stodala method, Fundarnentsd
Frequency of Beams and Shafts, Direct time integratlon of linear systoms — Explicit & implicit mothods
Frequency Domasin Vibration Analyskss Over wiew, machine-train monitaring parameters Data base
developmcht-vibraticn data acquisition-trending analysis-failure- node analysis-signature anabysis-root cause
analysis, ' _ _
Wibration Control in Structvres: introduction, 5tate space represeniation of equations of motion, Passive
cantrol, Active contral and seml active cantrol, Free layer and constralned damping layers, pieza eleciric
sensars and actuators for active cartrol, semi active control of avtomative suspension systems.

Characierization of Materials

Crystallography: Overviews In bonding, Bravais lattices, Miber indices, impetfections in crystals, crystal

structires of commaon metal, ceramics, polymars. symmetries in crystals, point groups, space groups,
reciprocal lattlce, marphology

¥-ray Diffraction Technigues: Production of X-rays, its properties and hazards, photon scattering, X-ray
diffraction and Bragg's law, intensities cafculations, Laue techniques, Debye-Scherrer technigques. modern
diffractometers, diffractormeter measurcments, determinatlon of crystal structure of powder sample, small
angio scattering, line broadening, partiche siee, crystallite slze, restdual stress measurement, plane Indexing,
precise parametar measuretnent, phasa identificatlon, phase quantification, phase diagram determination,
stercogranhic projection, pole figure, preferred orientation {fexiure analysis) and chemical analysis, profile
fitting and Rietveld anakysis, '

Optical Micrescopy: Principlos and operations af micrascopy, resoliiion, magnificstion, numericat aportuse,
depth of field, viewing area, contrast, geometry of optical microscapes, spplication of micraseapy in
metatlurgical siudies {guaklitatlve ard guantitative), merphalogy and symmetry, grain boundaries and

disfocations, phase contrast microscopy, polarised tipht microscopy, hot-stage microscopy, sampie
preparation.

Elociron Microscopy: Eleclron sources, eiectron diffraction, principtes and operation of scanning electrap
mlcroscope, geametry of electron iieroscopes, specimen handling and preparatior, sccondary eleciron




image, hackscattered electran image, image pracessing, analysis of electron micro-graphs and fractography
stuties, Eransmission etectron microscony (TEME

Scanning Probe Micraseopy: Principles and oporation of scanning prohe microseapes, scanning tunnelling

miciascape, atamic farce microscope, magnetic force micrascopy, topography studies, nanoindentation akd
its probing.

Thermal Analysis: Thermo  pravimetric anal',;lsis, ifferentizl thermal anabysts,  differential scanning
calorimetry, thermo-mechanical apalysis and their apptications.

Smart-M_atarials '_am:i Structures

introductlon te Smart daterial Systems; Overview af smart materials, Modeling mechanical, thermal and
glectical systems {thermo mechanles and electrestaticshPiezoclectric materials: constitutive madelling,
piezoelectric heam static and wibration anabysiz Shape memary allays {SMA]: constitutive deEHing,
actuation models for 5pA, etectrical actuation Brief averview of Clectroactive Polymers, Maghetastrictive
wnaterials, Ciectro and Magneto Rheological Fluids Mechanics of smart composite struciures Transducer

applications: Vibration contre! and damping using piczaciectis materials. Case study: Sensing and control of
Stesart beams and plates. '

Compressible Flow and Comptitations

Basics: Introduction and review of Thermodynamics; tntepral form of cohservation eguations; One-
dimensiorsy Flow - Ares-Veloctty Aelations and lsenkropic Relations, Wave Propagation, Speed of
Sound, Shack Waves, Normal Shock Wawes; Flow Through Mozzles and Duct, Flow with Heat
addition and f{riction; Two - dlmensional Compressible Flow: Obllgue Shocks, Expansion Wayves,
Shack Interactions, Dotached Shocks,  Shock-Expansion  Technigue, Hnsteady  Wave * Motion;
Analytic Methods: Method of Characteristics

Computation:  dtathematical nature of Euler equations: Variows forms  of Euler  enuatlons;
Hyperbolic Equations; Riemann  Problem.  Basic Numerical Methods:  Centered  and - upwind
discretization.  Artificial Wiscosity, €FL condition and Mumerical stability, Brlef Historleal Ewolution
of the computational methods far carmpressible flow and their classiflcation, Central Schemes, First
and Second order upwintd scheme. Roc and McCormack methods. Flux-Vector Sphitting, Godunov
Methads, High Rosalutlon Schemes: TWD and Flus-limiters, Boundary Conditions: Treatments far
physicat and numerical Boundary Conditlons, Medern Cermpressible Flow and Current Research;
Numertical Methods avallable in commaercial and spen-source software,

Advanced Heat Transfer

Itroduction - Review of fundamentals of heat transfer, Conduction: General heat conductlon
equatian, Anzlytical sotutions of two-dimenslonal steady state heat conduction; Transient conduction,
Comvection:  Governing  equations, - boundary  layer  equations, Forced  convocilon owver
external surfaces and interpal ducts; Similarivy sofulions, Free and Mived convection flows, Canjugate heat
transfer analysis. Radiative Heat Transfer: Thermal radiation, Emissive Powor, Solid Angles, Radiative
Intensity, Heat Fluy, Pressure and Characteristics, Radiative transpori equation.

Experimental Methods

Experimental Analysis: Types of measurements  and ervors, Relative frequency distribution, Hlstagram,
Tria value, Procision of measurement, Method of least squares, the curve fltting, General flinear regression,
Theory of erroes, Bincimial and Gaussian elistrihution, Chi-sguare tast,



Experimental Methods: Princlples  of Measurement, Basic Elements of o Measuring  Device,

Lisptacement measurement, foree and Torgue Measuremeant, Temperaiure Mleasurernent, Fressure
deasurement, Fuid Velocity Measurement, Miscellaneows meadirements, Dynamics of beasurements:
Itwnamic  Response of 2 Measuring Instrument, Response Lo Transiepl  and Periodic Signals, Fivst and
secand order systoms as well as thedr Dynamic Response Chormcteristics,

Laboratory: The cxporiments have been desipned 1o understand Experimental Analysis physicaily,

Laboratory will cnable the students ta apply various statistical methodelogles {viz, Mean, Median, Made,
Std Dev. etc) to get the optimum  autput {rom the day-lo-day Enginecring fife expetiment.

Aerodynamics

introduction to Acrodynamics: ot aie ballaon and ajrerafts, Varloas types of afirplanes, Wings and abrfoils,
lift and Drag, Contre of pressure and aerodynamic center, Coeffictent of pressure, moment coefficient,
Application of potential flow in serodynamic prableds,

Incomprassiple Flow Theorny: Design of airfalls using conformal Cransformation, Eiita condition, Karman —
Trefftz profites, Thin acrofoll Theory and its applications. Yortex line, Herse shoe vortex, Bial - Savart law,
Prandti lifting |ine thoory, Panel methods. .

{rompressible Flow Theory: Potential equation for corapressible flow, smalt pertushation theory, Prandti-
Ghiuert Rute, Linearised supersonic flow, Method of characteristlcs,

Alrfalls, Wings and Airplane configuration in High-Speed Flows: Critical Mach number, Brog divergence
Mach number, Shock stall, supor critical airfoils, Transonic area rule, Swept wings (A5W and FSW,
supersanic afrfoils, wave drag, deita wings, Design considerations for supersonie airplanes,

Viscous Flow Measurements: Tynes af wind tunnels — Flow visuslizatien processes - Measurement of foree
and moments Inwind tunnels, Measurement of pressure, velocity and wall shear stress, Flow visualizations.
Latest devalopments and trends in Aerodynamics: UAY, MAY,

LORE ELECTIVE SUBJECTS {SEMESTER-VI): Each Course [3-[1-!_]-3]

Basic Control Theory

Introduction to Contrat System-Intraduction, Closed-loop contral versws apon-oep controt

mathematical Modelling of Caniral Systerms-Cantral hardware and their maodels, various phiysical sysiem
modetling, Block diagram reduction, Slgnal fow graph, Basic characteristics of Feedback, Modes of feedback
contral: propartional, integral and derlvative, PID, The performance of Feadback systems

Transhent Rosponse Anabysis-Thre response analysis, Concepts of Stability and Routh's Stability Criteria,
Steady-stain errar analysis

foot-Locus Anabysisd the Frequency-Respanse Methed-Root-locus plats, Ruides of constructing Raot Lo,
Root-lacus analysis of cantrof systems

Frequency Response Analysis- Bode plots, Palar plats, The Nyaulst Stability Criterion aod Stabllity Marglns,
Closed loap frequency respansc {M & N civches)

Design and Compensation Technlques-Desigh considerations, Lag Compensation, Lead Compensation, Lag-
fwad Compensation, Compernsator Design Using Root-lecus and Freguency Response methods



Robotics

InLraducizon to Robatics: Types ard compenents of a robot, Classification of robats, closed-loop and apet
loon eontrol systems. Kinematics systoms; Befinition of mechanfstes and maniputatars, Sociat issues abdl
safaty. '

Robot Kinermnatics ard Eynamics: kinematic Madelling- Translation and Rotation Representation, Coordinate

tranaforrﬁatinn. BH parameters, lacobian, Singularity, and Statics Oynamic Modoling- Equations of metian:
Futer-Lagrange formulation

Sensavs and Wiston Systam: Sepsor- Captact and Praximity, Pasition, Velocity, Foroe, Tactile etc,; ntraduction

" to Cameras, Camera calibration, Geometry of lmage farmation, Euchdean/Similarity/Affine/Projective
transfonmations: Vision applications o rolmokics.

Robnf Control: Sasics of control- Transfor funclions, Controd laws: P, FD, PO Map-linear and advanced
controls

fobot Actuation Systems: Actuatars- Electsic, Hydraddic and Pneumatls; Transmission: Gears, Timing Belts
and Bearings, Pararneters for selection of actuators.

Contred Hardware and Interfacing: Embedded systems: Architecture and integration with sensors, actuatoss,
cotrponants, Programming for Robok Applications

Mechatronic Systems

- Overview of mechatronic systems - mathematical modeling of systams - introduction to canirol -
sensors ond transducers - signal conditionlng - ampliffcatlon, Hitering, analog-to-digital converters and
digilaf-tn-anatog converters - data presentation systems - actuators - electrical, mechanical, pneumatic,
hydraulic - z2nalog electric circuits, operational amplificrs - dightal logic circuits, microprocessors,
microcentrablers, DSPs, Programmakbide Logle Contrablers - programming in assembly and € - communlcation
intarfaces - RTOS - prachine vision systems - robotics

Soft Computing

Competitive learnlng models: Principal Component Analysis (PCA); Self-organlzing maps [SOM); formation
theoretic methads: Entrapy, motual information, K-L divergences; independent companant analysis {ICA],
Maxitnum entropy methad; Pulsed neural networks: Spiking neuron model, Integrate-snd-fire naurons;
Fuzzy logic and Fuzry sysfems, Fuzzy nevral networks, Fuzzy K-means algorlthm; Genetic Algarithms:
Evodutionary computation, Genetle operatars

" Dptimization Technigues

introduction to ﬂpt]mizatinﬁ: Cresign variables, Design constraints, Objective funciion Design space, feasihle
region, Prablem statement, Llocal and Glabal aptima, Classification of optimization probiems, Solution by
catedus and numerlcat methods,

Linear Programmitg: Sinplex method, Geometric Programiming: Application to simple prolxems.

Mon-Linear Programming: Method of approximatian programrming, Kelly's Catting Plane mathod.



Gradient Methods: Steepast descent and Side step method. Conjugate Gradient method, Rosin's Gradient
Projection Method, 2otendild's method of feasible directions, Unconstrained inimization, and penalty
function tochnigue search praceduwrns,

Introduction to Genetic Algorithin: Artificial Mearal Network, Bynatnic programming

Genetic Aigorithm

‘Basics  of  Optlmization, Optimization  Problems, Point * to Point  Algorithms,  Simuladed
Annealing; Population  #ased  Algarithros, 8rief Overview of Evolutionary Cemputation, Genetic
Abgarlthms (Theory and Advanced Qperatars), Genetic Representation, ssarch operators, selectian schermes
and sedection pressure; Operators on Real-valued Reproscntations, Niche and fitness sharing, Particke Swarm
Optimizatian, Memelic Algorithms; Evelution Slrategies, Genetie Programming, Evsdutionary Programming,
Eifferentlal Evolution; Constralnt Handling in optimization problems, Real Life application of aptimization
Algarithms, introduction af Multi-objective Evolutionary Algorithens

stathematics for Geometrical Modeling

introduction: Historical Dewelopment, Ewplict and bmplicit Equations, Intrinsle Equations, Parametric
Equatians, Coordinake Systems,

Curves: Fundamontal of Curve Design, Pararmelsic Space of a Curve, Reparameterization, Space Curves:
spline Curves, Bezier Curves, B-Splinc Curve, Rational Polynomizls, Rational cunves, NURBS.

Surfaces: Fundamental of Suriace Design, Parametric Spage of o Surface, Reparameterization of a Surface
patch, Sixteen palnt form, Four Curve Farm, Plane, Cylindrical and Ruled Surfaces, Surfaces of Revolutlans,
Berier Suiface, B-5pline Surface,

solids: Fundamental of Solid Design, Parametric Space of a Sallds; Cortinuily and composite Solids, Surface
and Curves In 2 Salid.

solid Modeling: Tapology and Goometry, 5et theory, Eulor Cperators, Reguiarized Boalesn Oparators,
Construction Criteria, Graph Based Madels, Instances and Parameterized Shapes, Cell-decompasition and
Spatiat Gocupancy Enumeraiion, Sweep representation, CG5, BRep, Wiraframe Bnalytleal praperties,
Helatinnal properties and Intersection. Applicntians in Biomedical Engineering Design.

Product Desigh and Development

introduction-Intraduction to product design, Significance of product design, product destgs and
development process, sequentlal Engineering design mcthod, the challenges of product development,
Development Process and Qreanizations-Generic Develapment Process, Concept Bevelopment, Adapting tho
generde PO process flows, AMF developrent Process, Praduct Development OGrganizations, The AME
{Organization.

Produet Planning and dentlfying Customet Needs-Product Planning process, interpret raw data in terms of
customers noed, organize needs in Rlerarchy and establish the relative importance of needs, review of the
priscess, Produrt Specifications Fetahlish Larget specifications, seifing final sgeeilical ions.

Concept Generation-Activities of concopt generation, clarlfing prablem, search hoth Internalty and
externally, explore the autput, Conccpt Selection-Overview, concept screentng and concept scoritg,




tnethads of selection, Concept Testing-Elements of testing: qualitative and quantitative methads Inciuding
supdey, measurement of custemers’ response. Product Architociure-Modobar amd integral archilecturs,

~imphicaticns, establishing the architeciurn, Delayed differentinilon, Blaiform Planning. Industrial Desjan-
Assessing need for industrial design, lmpact of Industriab Design, Industrial design process, management of
industrizl design process, assessing quality of industrial design,

Embodimeant Design: Dedign for danulscturing, pretolyping. Robust Design. Inteltectual Preperty and

Environmental Guidelines-Intelbectir] Property: Elements akd othine, patenting procedures, claim
procedure, Enviranmental regubations from governmment, 150 system,

Honours {Solid Mechanics) {4-0-0-4)

Theory of Flasticity

Analysls of Sdress: Concept of Stress, Stress Components, Equilibriom Equations, Stress on s General Flane
(Divcction Cosines, Axis Transtoomstion, Stress on Obligue Plane Hwough a point, Stress Fransformation,
Pringipal Stresses, Soegs Inwariants, Teviatorie Siresres, Oetabedral Suesses, Plane Sivess, Stress Boundery
Condition Problem.

Anakysls of Strafn: Defonvations {Lageangian Deseciption, Ynlerian Deseription), Coneept of 3mrain, Strain
Compomends {Geomerical nterpretationd, Compatibitidy Bqustions, Strain transtoomation, Pringipad Steains, Stan
tnvaciants, [Deviatoric Stping, Octabedral  Steains, Plane Stvain, Steain Batas,

Htress-Stvain Relatinns, Tnrodoction, One-Timensional Stress-Strain Relations (dealized Time mdependent and

Tine—depondsnl stress-strain [ows), Linear Elasticliy (Generalized ilooke’s Law), Stoess-Stroin Relationshins for
Isolrapic and Anisolropic Malerats (Plane steess and Plane Strain}

Basic Equabions of Elasticily for Solds: [etvoduction, Stresses i Torws of displacements, Bqoildw it
Eanationg in terms of diaplacements, Compatilakily equations i Terms of Stresses, Special ecases ol
Etastieity equations (Plane Stress, Plane sirain, Podar Co-ordinates), Principle of Superposition, Usiguaness
of Salution,  Prineiple  of vivlesl wock, Potentia]l and Compiementary energy, Vaclaiional Principles, S5
Wenang's Principde, Methods of analysis for Elastic Solutions, Elastic soluticss by Plsplacement and  stress
Fupetions, Adry’s Sfress Poaction (Plase stress, Plane sterin, Polar Co-ordinstes),

Torsiva:  inloduetion, Clreuksr shafl, Torsion of non-ciroular cross-section, 51 Venant's theory, Waming
Frncrion, Prandis's siress tunction, Shatts of other cross-seetions, Torsion of bars swifh thin wailed zections.

Viscoclustieiby: Introdvction, Viscoctastic modals {hfaowcll, Ke]vin—?n'igt, Generalized Maxwell and Kelin
modeks}, Yiseodtusic strass-stvain relationahips,

Theory of Stability

Infroduction and Buckling of Colomns: Coocepls of Stability, Eqoilibeium path, Stability crrevia, Sdethod of
Mouteai Fapulibroun; Koeapatulaiion of Crineal Losd for Eeler Cobuom, Cobwnans wilh DHemenl Bousdary
Conditions, BHeclive-tength concept and design cwrve, Effects of Imperfeciions ¢ loitial covvalure, Eccondricity of -
toaeling eta; Tnelastie buckbing of colimnny, Double snd Tangent Modubus theory, Shanley’s theory,



Beam-calomns and Frames: Ooveming equation for Bean-colunms, Displicemend solation and stabibicy for
shnpla cancendratsd fransverse load, Bean-Columns with wsiber rmwsverse landing and bogndary conditons, Somi-
ansalylic £ Serivs soluion based on Energy Posciples, Post-luckling baliavior:

Tatraduction w buckiing of Frames, diades af Buclling, Crilical Losd al s Frame by Sloge-Deflaction Equarionms
aned Mabvix Analysiz, Bffect of fmigal Bending, Framed Colurmes,

Torsionsl and Lateral Stability: Slability of Thin-walled open sections, buekling by busion and torsion-flemes;
1aterad stalibity of beams with varions losdmgs and eol conditions.

Stubilily of Plates and Shells: Difforontial Equations  of plate Bockling limear theory, stability of Rectangelac
plates under axial congwession and  sheas, Effect ol inpecfections, Postbuckling hehavior of piates;

Stabitity of vylindricat Shelts under wiiftnm axisl pressure and torsion, Effect of imperfections.

Approximate Mefhoeds of Avalysis: Enerpy Prisciples and Variotionsd Caleulus, Rayleigh-Ritz and Galerkin
steihod, Findie Diilerence and Fioate Efement blothod.

Theory of Plates and Shells

Totroduction: Ling and surfiee slrucdures, Mensbrzne, Thin and thick plates,
Fure Bending of Phates! Slope und cusvaturs of siightly bent plates. Relations heabween momenis and curvalzes,

Smuadt Delbeciion theory of Lalerally Loaded Plates: Governing diffevential equatton aed bousdary conditions.
Bending of Recrangoiar Plates. Simply supposted rectangudar plates, Maviecs™ solution, Reclangatsr plates with
various loading and sdpe condiiions, levy's solution,

Reneling of Clrentne plates: Gowverning equation, Axisyimnetric loading, Various types of civeelar plates, 1esign
of Circubsr Piates, Plate on ciastic

Shells: Classification of shells, Brgincoring use of shell shuctires.

Membiaae Theory: Cytindrical sholls and shelf of revelulion, Axisymmetic sad unsymmetiical loading,
Solution for stress resallants and displacements. Cylindrical, sphaviead and vonical shells supparted a1 isalated
points, Analysis for wind and periodie boads,

Beuding Theory of Cylindrical Shell: Gevemme couabions for soesses and displacements foe syruneeis and
genera] conditfons. Flugze and Donnet theortes. Cylindvicatb shelbs with waiform and Maog-unilom thiclkowess,

“Drestan of Plates & Shells: Desipn Considerattons, Desipn nad and other eriterions, Desige ol Boctangular Places,
Design of Shelis of Revalution, Pesign of Cylindrieal Shetls, fndian Codes of Practice, Other Design Codes,
Drestprs of Thin-Walkud [ndustria] Stneelures,

Micromechanics

Lnfraduetinn: Scalavs, Veotars, Fensars, Mathematical framewsek and notations, Mechanios, Micromechanics,
Roview of livear elasticy

Tnclusions and inhameogeneittes: General theory of eigenstraing, Eizenstraing and eigenatresses, Pundamental
subutions 1o eigenstrain proablems, Fovier scrics and integraks, Three-dimensionad Green's fanction, Eshelby's
sefution for dhe inchsion problem, Ritipsaidat mhomngenaibes, Eshelby's eqoivaleace principlo, Interacton
Felwegen sl ety

Effeclive propertics of Leteropeneans neding Average straios ad sfresses, Hil's lemma, Voigs sod Beoss



approximotons, Upper and tower bouwds, TEsshin-3htilman bounds, Phlslie inciusion mellod, Salf-consislent
methed, Gousalized  self-consistent method, EHiferentis]  seffeonsistent method, Mod-Tangka  method,
Composite spherts and compasite eyinders models, Eealive Bermal and eleciical properties

Iomogenizatian techniques for hetevmgeacoes media: Represcmative volumes elemends, Boundary eondiiions
Eor eeproseatalive volume slements, Randam gad Pertodic ancvostractares, Pertwvbalion methads, Men-lisear
Tomogenization methods, Direct numeries ) homoeaonization schemes, Computational methods, Numerical
cammples involying programming i MATLAB / FORTRAN AVTHON, Numericel practice ia applying
periadic houndary conditivns foe compltational homogenization using fnfte element sofraaic ABACRIS®

Iicromechanical modeting: Micromuclunics] nwdeting ofviscoclastic and viseaplastic constimtive hehwvior of
compasiies,namerical inpleentation of conslitutive behavior in {inite element soflware ABACAIS® by user
material subrontines thiopgh FORTRAMN prograsiming

Ibneincering Plasticity

Crystnd plasticity; Resolyed shesr siress & strain, Latfice slip systems, Hardening, Yield surface, Flow rule,
hdicrp tor hiacro plagticity,

Stresses and Strains: The Shess—Siraim Bebavious, Anabysis of Stress, Mobr®s Reprosesdalion of Stress, Veloclty
wadient and rate of deformation, Kinematics of largs defomustion, The Criterion of Yielding, Yiclding of
matoiials wder complex stress stake, Choive of vield fimetion.

- Nan-Hurdening & Elastic-Perfect Plasticity: Classical theories and its application Lo uniforsy & non unifomm
styess states, Hencky vs. Prancil-Reuss, Flastic- Plastic Torsion s Bending of Beams, Thick walled cylinders.

Theory of the Slipline Field: Fonaulaton of the Plane Strain Problem, Mroperties of Slipline Fiekds and
Hodographs, Stress Pnscontinuitios in Plane Stain, Construction of Slipline Fields and Hodographs, Analyticat
and Watrix Mothods of Solution, Frpiicit Sohttions for Direct Problems, Some Mixed Bowdary-Yalue Troblems,
Superpasition of 3lipline Ficlds,

Lumt Analysis: Coblapse of Beams & Stenctores, Tramsverse londing of civeviar plates,

The Flow Cnrve: Unjzxial tesls, Tarsion tests, Compression tesss, Bulge test, Equatioas to fBow curve, Strain &
work hardendag [vypothasis.

Masticity with Havdeaing: [sorapic hardening, Mon associated fow rules, Prandil-Renss flow iheory, Kinemeatic
lawedening.

Flastte instability: [uelaste buckling of strats, buckling of plates, Tensile instabilily, Cirenlar bulge instablity,
Dlate stretching.

Traciure Mechanics

Tntroducilon; Modos of loading, Crack growth and feachies mechanisms, Meed fov fractie mechanies, Fineay
elastic fraclure mechanics and clastic plastie fractue merlanies,

¥nergy Release Rate: Surfoce Enerey, Resistance, Grffih Theory of actme, Falension of Griflith Theory by
Trwine and Crowan, B-Coeve, Pap-in phenotienn, Crack branching, Mecessary and sufficiant conditions for
fracture. . T

Crack-Tip Stvess and Displacomont Fields: Airy’s stiess function, Westergaard's approacly, Genecatized
Westerpaard's approach, Witliam's Eigen function approach, Mulli-puraaneier stress fleld equations, Influence of
the T-gtress and bigler order terms, Rate of photoslasticity on the development of stress figkd equations i fracthie
muz i, '

Stress Intenslty Factor: Bquivalence between SIF and &, Various methads for evalaating Stress Inlensity Factors,

Crack Tip Plastic Zone: Modeting plastic zone st he crack-tip, Irvin and Dugdale mnclels,



Fraeture Tonghness Testing: Cualitative (ougtness teging, T teating, KR curve lesging, Lo weasurements, R
eatrve testing, CTOR esting.

Micrmmechanies of Fracture: Cohesive stength of solids, Cleavage Iraclare, Inlergramilar fraches, Ductibe
Fraclre, Cracl detectian methods.

impact Mechanics

Elastic  wmpact  fropagation of (D stress pubse,  coaxial ocollision  of 0 hams, relleciion  and
supmrposilion,  Navier's  cqualions,  dilatational  apd  shear  waves,  Rayleigh  and  Famb waves
Plostic  impact:  lower and  upper  hound  lweorsms  of  plasticity, applications  to static  plastie
Cdefornations  in hesms,  propegation o ED stess  pulse i claste-pladtic  matedal, Taylor  mpacl
test, one dimessional impact on metal  feens,  plasic deformation of beams subjected o inpact,
dyrastie bockling afhoams.

Propagation of 11 stress pulse, coaxial collision of bars, reflection and  supeeposition, review af
comtinum mechanics,  difaiafionad and  shear  waves,  Rapdeigh  and BawDh  woves,  losginedinal,
torsiomed  amel fexwral  wibrations of tods, Pochhammer  egualions  for oylindvical bas, desim of &
splie Hopkinsou bor for high strain ate characterization, propsgatiog of §T) stress pabse o clastupiistic material, Taytar

Epaect eeat, T dimenstomal iimpact an metat [oatns, plastic delmmmation
af beauws zubjected o impaci.

Continzem Damase Mechanies

Eusentials of Continmum mechanies: Tersoviad notation, steess, stram, lovagienes, equilibvinm eyuakions,
Domain aed validity of cortinoan dasnage wechanics, concept of representative valupe clunent.

Phenemenciogival espects of damape:Damsge, messaewent of damage, modeling of damage through
cifective aran reduction, void volume frection and stiffness reduction, representation of damage through diftesent
orders of tenams, concept of effective stress, hypothesia of strsin equivalence, sirain energy cquivalince, atd
complemenlaty strain encrgy squivakence.

Thermodynamics of damuge:State wariables, damage as state variabies, fiest snd second law of
thermndynamics, Qisrmadynamies potentials, dissipation potentials, constimosbe equations, cwolitlion equations.

Klnetic Laws of Damage Evohstion:Unified fannuelation of dansge Taws, damage laws for beitlle, gnasi-britde,
duclile, creep, low eyeles and kigh cyele fatigae,

Damiage Analysis of Shraetores: [mplementation of sotrepic dnmags theory, case studies frou [iteranure,

Muttiscaie Modelling

Introduction: Bxamples and motivation for exploring molitseale hebaviowr of materials, Relevant maleriat
properties at differend seales.

Feview of Preliminavdes: Prorequisite mathcmatics, Fundamentals of Themmaodynsmics apel  stetistical
srechaTics,

Molecular Dynamics and Related fssues: Particle-based methods, EAM/MEAM poteallabs: bricging from (M,
Atamistic Masticity, Damage & Fatipne, Moteculsr Dynanse Sioulation Methods.

Meso-seabe methods; Overviow and meed, Craasi-conlimutom methods, Veasity Funclional method,

Homogenization and  Bridgiug: Malli-scole houogesization and stuchastie Lenuogeiiration,  inlo-aeale
exchange ok Scale bridging.



Computatioeas! Appleation: Variaienal multiscale methads, Momericnb sesobution and qumpmlu, belaviawr af’
stnchastc PTIRs, BEmiched contman wadels med design,

Mechanics of Compasite Materials

Infradiretion:  Classiliedtion and charpetedslics of compoesiles, Convendional wvs. Composttc  matorials,
Advanlages and Bmitations, Salicsl applicationy: i varous Helds, Falwication techologies, Froperties of magriz
and peinforcement mareriaks,

Micromachardes: Fibor volome fraction, olicroomechanicat 1Ltdlmm detzrmination of streagh and stiffoess,
Environmentat offocts-Fhyore- thermal hehavioy,

Miacromechanies: Basic shess-sleain retalionships Lo sajsofropic materials, eogincering constants for
orthedropic maferials, stress-sieain refalions for o lamina of abitary orieniation, effective moduli, Trvariang
propecties of anoctlomepic wuing, special cases of jaminse stifiness. lanioale strengih anslysis, concept of
e lanaknar sleesses and delemination.

Failure theories and Namage wiechanics: Failore mechanisms, msaxinoum stress theory, madimies shrain
theary, Usai-1lill theary, Teusor pobyaomial Bailure crilerion, first phy [sifure theory, Introduction to damage
theory based on conthwum damage mechanics.

Honouyrs {Fluid Mechaniest

Turbulence Modelling

Litroduction: Fow instability sud tranzitien fo mebabenes, Natwe of Turbulenee, lodicial nostion for tensers, Fourier
transforing and Pargeval'a theorem.

Governing Equations af Turbolence:

Eulerian, Lagranpian and Fauvier descriptions of turbolence:

Siatislicat deseription of wbalenee: Reyookls Averaged Mavier-Slokes equations, Roynaolds stress evolution eavations.
Kalntezovov's Hlypothests: Diffusivity of nebnlence and micbuslence length scale,

Wiltered Deseription af Turbalence: Bridging methods and ferge oddy simulation {LES).

Turbulend Free Shear Flows: Free Shear Flows- jel [ows including hesd leansfir- 2D [ows, wali jof and plane jots, its
stouchiee; aebulent jets, tarbalent wiking layer and busyancy offocts- its ahueetre; mebalend wake flows, sake of self-
propelied bodies; wall-bounded shear Qows- s sheacture; boundary bayer [ovwes, ool phone.

Wall Bonnded Torbualont Flows: Tarbulent ficws 10 pipes, channels and houndnry layers, Law-oE-the-wall, Eflects of
surface roughness an furbuelenee. _
Developmen! of Turbulent closure imodetst Bovssinesy approxination, Reynabds sieess cvolufion closwres”

Rapid Distartion Fheovy (RDT) aof Turhbulence: '

Iynamics of Terbatenee: Linesr Inatubility Theory, Monlinesr Slability Analyats, Dynsnicat Systcma, Intraduction to
Chaas. Voriieity dynatnics- Reynolds stress and vorticity, vortex stresching, mean vortieity equation, kinetios energy and
mes flow, kinetic enermy of fAuctuations, cnerpy cascade, dissipation, materind element defarmation, mixing Mayier-
Stolee’s equation for furbubent How, turbulent encrgy dissipation eqoation,

Turbalepee modetling: General commenis on tuwholence models; Method of solving Uabulent equadions- Diveot
miemerical simnebabion (DMNE), Larg::.vl.:dd}f simadalion (LES), Reynolds averaged Mavier-Stokes cquation {RAMEY, k-g
models, Twbuleace modets: Bddy viscosity models -zero equation models (constant eddy viscosity aud mixing leogth
vadelul, one wguation models, v equation models; Reynolds stress ransport modeiz (RSN, Wall teeatinenls,



Bonndary Laver Theory

fncomypressible Laminar Boundary Layers: Exacl solutions ef ihe Nuvier-Stokes equatioms cxhibiting Boundary fayver
at lowe viseosity, The bonudary-layor cyaalions in the spivit of Prondtl, Sealing, son-diowusonalisation and Reynolbls
aunber. Limirations of poicotial fiew past a eylinder, Prawdii’s bouwdary-layer equations in twe dimensions deduced by
order-né-magniude argiuents, Blasivs solion: displacement thiclmess, skin friction, dewg,

Tramsition and Tneompressible Tovhelent Boundary Lavers: Concep of seability; basts of bevndary layer stabibity
anabysis; physics of fensition o orbulence, Reynolds strosses, nican velosipy and shear siress i a turbadenl bowndsy
tawer; the log law and power law profiles. Tucbulent boundary layers in zero and non-scro pressie pradients. Separatian
in adverse pressure pradients. Concept of and occurrence 1 sleady Hows, and at vear stagnation point of impuisively
ssutted oy linder. _

Boundary Laver Sepavation & Flow Comtrel: Causis of bovsdary layer separation and its consequences, setive and
gagsive flow conlrol, various different flow controf techiniques and their applications,

[ntroduciion to Perturbation ‘Theory: Regular and singular permvbations, Exsmpiss {tom slgebrale squations and
ceitinary differential equations. The classical boundary-layer equations of Prandtl as the leading term in a matched
asygtotic expansinn. Txact solations of the chissiesl boomdary-layer equations like Fiow past @ wedge: Fatkner Skan.
Far wake af a flat plate. Two-dimensionat jel. Lock's mixing layes, Prandt] ransformation. Prandl-Glavert b Bor
subsonic fow, Ackeret's fw and appdications. Axisymmetrte flows: Mangher's traneloratian, Spiic disc Blowan layer
problums: Stewartson bayes. Glakert wall jet.

Thermat Boundary Layer Introductiun to thermal boundary fayer, heat transfer in boundary layer, conveclive Leat
lramsfar, importance of pon dimensional numbers, Prandtl number, Mussclt number, Lewis nomber ete.

Muliiphase Flow:

fntepduction ta Multiphase Flvw: tadaction, Fstimation of dow patterns, Cassitficaiton and characlevistics of
complex Mixmre.

Fundanenial Concept of the Flow of Maltphase Mixtures! mechanics of tansportation, Deseription of geneal fwn
phase systems, Continuity equation, hMonentim equatian, Mechanicad ensigy eqpiation, Ship and Hald up elfeet,

Flow of Gus-Ligotd and Ligutd-TLiguid Mixtere in Pipes: Flow patlems, [lotdup, Fmpivical overall corrclations,
Fressore gradient, Bubble Bow pallers, Slug fhow, Siratified flow, Wave flow and Anenskac-nasl Bow,

Fimw of Gas-Solid and Liguid-Solid Mixtore in Pipes: Flow patterns, Holdup, General correlalious.

Frifght Pipelines: Slovy transpoctation Sysiem, Prenmatic frunsportation Syslem, Capsule fransportation Systom,
dbasurement techniques.

Modeling Muttiphase Flows: lntroduction, General bultipliase bodel, Volume of Flaid (VOF) ddodel Fheory, Mixnuwe
hodel Thevey, Bulerian Modsl Theory, Modeting bass Transfer in Muliphase Flows, Modeling Spevies Trangpot in
bdnibtiphase Flows, aud Selution Strategies for Mudtiphase Madeling.

Fhiid Structure Interaction:

(utrndoction to Fieid-structuee Internction: Congept of fluid-stieecture inlersction, brief Iistory of floid-struckhue
iteraction, dhanensional anabysis, concept of the ydrodynawmie 1nass (pdded mass), hydrodynamic mass matiz.
Mathematical formuiztion of a simple (lald-shucture mkeractivn proflem: Flaid domains, selid domains, coupling
of the eynations for fluid and siiwetace,

Analysis Merhods for Floid-strneture interaction problems: Ose-way separate analysis method {ydeodynanies
s and damping method), Two-way conpled apalysis methad.

Vartex Indueed Vibration: Vorlss wake of a slationery cylinder, Stroulse] munber, eflects of e¥linder metian an wake,
suabysis ol vortex-indieed vibraiton ud its eduction.

Galloping aad Fhetter: Iatvaduction o galloping, galloping instubility, galloping response, vorbex shedding, trbulensee
anil galloping, Autter, prevention of galloging and flatter,

Instability of tnhe and cylinder arrays: Deseriplion of elastic instabibity, theary o flpid alastic insabiliny, vibvation of
pairs of cylinders,

Yiheation induced by Oselfiatovy flowe Inling forces and their maximum, inline mokion, fiid foce cocfhicients,
lransverse force and response, ceduction of vibration laduced by ascillating Bow, ship motion b a seaway.

Vipration induced by iurholence and sound: Elements of e theary of random vibrations, souesd aned tarlnedenoe-
induced vibradion of paesls, wbulence- judoced vibratios of abes wel vaels, weind-induesd wibration, eaponse ol airceadi
fo gusts, reduction of vibeation indueed by tarbnience.

Fhuid Coupling: Concentric cylinders with apen cuds of fhuid filled anaular gap, concenlrie eylinders with clased ends
af Huid anmular gap.




Drianping of stroclares: Elencuts of damping, Dedfinitions of dmnpang coefficiant and dunpine rabo, tatat damping,
fiuid (hydrodymamic) damping, stmcfural Cor sapporty deenping, damping of bridges, towers, beildivgs, pipisg sad
aiteralt sirtciures. '

B indueed by Vortex shedding: Seund from single and witwasing cydincders, sonid from mudtiple webes snd hes
exchangars; sound feom fow over savities,
Framples of Finid-siracture Infersction anakyses: Ooc-way separate analysis of Suid-induced vibration of slesm

generaior ubes, twa-way cotpled analysis of fow-induced vibration of o leies, Latest development iy Floid-Snmenes
interaction,

Desion ﬂl‘lmpelle'r Pumps

Intyoduction: Chessification of pomps, [ayouwt of rotodynamie pomps, lead, discherge, power and effictencies,
Diimensonal aralysts, non-dimensions] parsaelers, condiion of similaviiy, specific speed and frs significance, ements
of pomps- impetler, casings, diffusers cte.

Centrilugal Pumps: Classification, single stags attd - SEage PHIVpE, wmpunmh priming, pressure vise in pumps,
eavitalion, MESH, Thonmws cavitsilon factor, axial thrast.

Flaw through Imipelter; BEuler's tundamantal equations, thenretical head for an infinits nunnber of blales, intfluonce of a
finite nmtber of blades, pressure and velovily distribetion in impeller passapas, influence of civeutation in impelier
passages, influense of pre-whis] on head, chorce af bHade onitet angle, salking and surging,

Axial & Wixed Flow 'amps: Gevinetey of the asial flow impeller vanes, eaxperimental design factors. impebler
ratke, chord spacing rafio, maenber of vanes, vane Lu!“:’ﬂlult. and thicknress, Alefail the-::.r_',r of vanes. Tlelioal puainps and
dlagonat-pumps.

Impelier Design: Geometrical velacily fields, evﬂiurmn of t:npe]tar shapes impellers with biudes of single md doulle
corvpiure, desipn ealoudation of the mlpel!tzl— principal dimensions. Blade design- hiade swface avea, blade shape and
hbade swgles, wethod of detennining blade engle for conbifiegal and axial impellecs, Relation betwesn overall efficicncy
and apecific spoed.

Fuinp Casingy Flow ab the ontlet of ke wepeller, volite easing, volate design for optimum efficiency, civcular volutes,
Crossover, diffusion casing aud dilfiesion rings, axdad diffusers,

Pump Characteristics: Classificalion of characleristics, not-dimensional characterdstics, pump operation ot olfdesign
candittong, affinity of characteristic curves, iso-efficiency curves, flow conditions corresponding o the optimum
efliciency, influence of Dow conditions on pump operation,. Pump in sories and parslisl. bMatching of puinps o sysfem
charzcterisiios; mulli-stage pumps. Losses in pumps, total head-discharge onves,

Pimp for special duties: Desprwedl puoop— sehinersible pumgp and wveetical hurbine punap, Storage pun, twbine pump,
boiler-feed pump, cireslating pump, condensate piop, non-clog poap, maring pump, seifgriming pumg.

Pesion of Pine Networks:

Introductian: uses, requirernents, flow and pressure, Layout, PIPE GRAPIHCS, Main sizing, Stovaze and prunping,
Pipe valve Tittings, Water meler, installation and testing

Basic Principles of Pipe Flow, Head Laoss Equations.

Pipe Mebwork Analysis letheds, Loop flow correcton method, Huewr method. Cost Considerations.

Generad Principles of Pipe Network Syathesis: Water Transmission Lines, Water Tistribution Mains, Single Input
Source Branched Systomns, Singie Teput Source Looped Systems, bMulth luent Source Branched Sysiems, Mueli Loput
Source: LBooped Systens, Decomposition of & Lacge Water System and Optisngl Zone Sixe, Reorganization of Warey
Fristritmfion Systerms. '

Optimal destgn of branched pipe nelwirlis by linear programming preliems (LP1: Dyvooomic 2md nonlincar
propranming loe looped networks,

Reliability of disiribution sysfem

Fluid transients: water hammer: themry, boundary ennditions, waker cohmmn separation tnstesdy Bow snatysis by rigid
catwmnn medlod graphical waker hammer analysis alr in pipeline,

Operation and matatenance of Pipe neiwsrks,

Term Paper: Bevelopmicd ol program for Anakbysis and aptinvization of pips network,



Pariicle Technelogy

Oveyyiew of indosirciaf apphcations of powder processing

Ash i Thernsal Power plonls, Plraemseenlical posders, Food Pownders, Mincrals.

Characterization of powders: ’

Size distyihation, shape, Parlicle density, flowabibiby.

Unit nperations foe processing particulute materizts:

Hingle pagticle fluid systens, Multiple particle fluid systems, Collouids and {ine powders, Size enlarpement apd size
reduction, solid-liqeid amd solid-gas sepacation, mixing, storage and fow of powders-Hopper design, preematic
conveying, fuidizsiion, ey conveying. '

Nanopariele techundogy:

Production, properties and bebavior,

Powders and thefr effects on Humaa:

Povwders and Huaran Respiratory system, Fire and caplosion hazards of powders, tndnsiriab dust contral aad health risks.
Case Sindles:

High Windbox Pressure in o Fluldized Bed Roaster, Inappropriate Use of an Levabve, Flotdleed Bed Dryer,
Aciatlon of o Hopper Leads to Al Shartage sia Coal Pland, Limestone Hopper Fxtengion Overloads Feeder, The
Use of luserts i Hoppers, Dnsl Emisslon Problems during Tanker Unleading Operations, Frenmatic Conveying
and Tnjecticn of K Seale ’

Desivn of Heal Fxchanpers

Inlroduction, classification and selection; heat exchanger ticrmo-frydranlie {usdamenstals,

heat cxchanger desipn; comgpact heat exchingers; shell and talie heat cxchanger design; epenerstors, phate heat
exchangars and spiral plale heat exchangers; Bailers, Ba-boilers, condensers, Alr conded Heat cxchangers,

Hesd enclianger network design, Tacgeting and soper targeting, Pinch design wethod, Mebwork optimization,
heat-transibr avementation; fouling: currosion;

Hew-induced vibration of shebl and tube heat exchangers; mechanical design of shelt and tbe heat exchangers;

material sebzelion and fabrication; quakbity coitrol and gualily assuranes aud nowdestructive testing,

Latest abvancenent in Heat cuchangers,

Design of Hydraulic Turbines

[Tvdeopower plants: Types, wain conpensnls, i’ianl lond factor, load daratien curve, insfatled capacity, firm power,
secondary power, and load predictian.

Penstocks and Water Hamauer: Types of peoslocks and theie Jesign oriteria, ]:mn{hmlcai dianreizr of ponstock, Valves,
Tiends, dManitoids, Rffect of Watcrhammer in prenstock, Surpe tanks.

Introduction to Hydravlic Furhines: Delinilion of heed, discharge, power and efficicucy of hydravlic turbines and
hydra-usit, Classification based on head, specific spoed, degree of resction and divection of flaw. Energy lpsses in
tebincs, Euler's eneray equation, blads suefice equation.

Dmpulse Torlines: Enevpy conversion in Pelton mrhine, desipn parameters, design of lurbine rumner, oozede, spear
Teactbond Francis) Turbines: Clrssification, How in munaer, design parameters, determination of inLrLdtunai flow, one-
dimensional method of designing runeer blades, relationship belween e shape of blades and two-ditensional flow
within runners. Blade desipoing in potential and rotasional wecdional flove. Drafl dube- desiges and 1pp1mﬂtmn Lreriaz
aurhine,

Reaction {Axlal Flow} Tuerbines: Major definitions and sclations converning the fow withic a mmmer, design
persmeters, fow upstream and dovnsiream of the nunner, determination of velocity triangles al inbet and outlet of lhe
munmer. Afrfoil method of blade designing —cascade anolysis and 168 performance, loss mechanism, blade profiles, forces
acting on blades

Cavitation [0 lydraute Torbine: Condiion, types, consequences, momedy. Twbine caviiation eoefficient, NESH.
Simibaiy Jaws in cavitating fows, Method of cavitation lavestigation in hydraulic fwbincs at lboratories aod
Irydropuewer plants,

Turbiue Performance Charackerisiics: Main characteristics snd operaling characteristics, iso-efficiency chamuerisncq
Ticiermination of major ;]mmryqe tuckine pacuneters o the hasis of model charactoristic curves, Derivalion ol the
comgpiels charselerislics vi protaiype turkbing, Disonled suodel, scale atiesl and cilicieney.

Latest Trends and Developrment in Hydeanlic Tarbines: Stale-ol-arl for lasgt few decades, ]RLLHt desien trends, nower
applications it mieyn and pica-hyde] power stations.



Desion and Selectan of Power plant Fgoipment

Introduction ta therwa! pawer pland and its basle eamponents:

Hasic werking principle of thenmat pawer plants, Inlrodection 1o priveipal Covipeueeats ol theraml power plants; Buodler,
Pty twvbine, Conedeieser, Reheater, Bamer, draft fan, cosding tower, acoerator, Alr prehealer, coobmtiser, Ash
Handling unit,

Steam Torbivne and Gas furlines:

Stear Turbivet Principle of operation, dypes of steam mebines, componiding of skexm lubsines, impukse turbing —
velnoity diagrmm, calewdation of wod, power and efficiency, condilion For mazimmm efficiency, Reaction turbines —
velority diagram, degres of reaction, rehest Brotor, gevaming of steam hirhine - theaitle, nozzle sud bypass goveraing,
Idethods of sttscluent of btades 1o Aubine rotor, Tabyrinth packing, Losses ib steumn twhine, Special t}rpm ot ateam
Medine- back pressure, pass oul wud mixed pressuve hwbine.

{rus Tusbine: Classification, open and closed oycle, gas turbine fuels, actal Braylon cyele, optimunn pressure ratio for
maxisnwn termal efficieney, work tutio, sir rate, efecl of operuting wariables on the thermal eftficiency and work ralio,
el air rate, simples open cychs kirdbine with regeneralion, rebeating and Interconling, Combinsd sleam md gas tubine
pHant, requirements of sondnstion chamber, types of combastion chambers,

Fumps and Compressors:

Pusnps: Classification of solodynmmic pungs, compotents of cenlrifiagal pemp, tpes of heads, velocity wiangles and
tietr snelysis, sflcel of outlet blade angle, cavitation, MPSH, Thoma"s cavitation actor, prlming of ptnps, iusallation,
specibic spocd, performance charscieristics of centrifugal puanp, series and pacalie] operaiion of pamps, system resistance
curve, aelection of munps,

Compressors: Classifioalion ol rofodynamic compressors, blowers, fans. Contrifugal compressor: Construction, Bow
proccss on o3 Disgram, vefoctty diagram and Buleds work, ship factor and s etfect on work inpd, acloal work iopat,
divnension parameters, pre-wildrl {osses, surging, ehioking, staliing cltarackeristies.

Ash Handling Units:

Location af generativen and ¢lassification of coal ash in thenma| power plaols, Electre statie prociptators, Hoppers,
Characterization welnigues and application of coal asly, rapsporisiion of conl sl slormy, preamatic, capswle, hazaeds tn

lennan respivalory system, stovaps of ash, utilizalion of ssh.

Honours {Biomedical Engineering)

Advaneced Bipmechanicy
Apphicalions of Principles of Biomechanies in Two- and three-dimensional kinematics.
Kincmatics: Body segment paremeters: Method of measoring and estimating hody segment pavamcters, two
dirmensionat and three-dimensional compataticnal methods,
Two dimensional invevse dynamicst Planar modion analysiz, numerical fmmufﬂtmns Thunan point kinetics,
Threee-dimensional Kinetics: Tiata reguived foe Three-dimensional analysiz, antlvopometny and three.
dimensional kineties calenlations, .
Vleetromyagraphle Kineslology: Physiolopy of the EMG Sigaals, Acquisition, interpretation and Anabysis of
EMG Signals, Applications of TMG Techuigues in Blomechanics related problems.
Computer simalziion of Homan Movement: Mathematical fommulations, free body diagrams, Lagrange’s
equation of motion, munerical solution techniques, control theory, advanlayres and Ibnitation of computer
mocels, _
Etastic Dehavier of Binlogieal Materinls: Strain and stress relationship, Plastie defvrmation, Biological
malevial properties bagsed on strain and stress diagram,
Viscoelastic Behavior of Soft Tissucs:
Wiscoetasticity, Analogies based on Spelagy and dashpots, Empirical models of Viscoelasticily, Time-
dependent msderial respunse, Bio viscochiztic solids, Structure of Skeleial Muscle, Sliding etement theoty of
tscle action, Hill's Tguation for skelelal nusele, dodifed Rl cquetion, Hypothesis of Cross Bridee
Theory. (her reaenl muscle modeds, '




Eiamiedical Ingtriimentation

Basic concepts of Meical [nstrumentation: Gieneradized medical Wstumentation Syatein, Medical
beasurorent consipunts, Clagsification of Riomedical Instrivments, Geperalived static aod  dynamic
charscteristics, Besign criteria, Commercial Mudical Instoamentagion Develupenent process, Regntation of
pedical Deviees.

Theory, Aualysis and design of biomedical transducers: apitcal, photo-clectrie, electrochemical, efectrical,
mochanical, cloctromechanical asd  Abermocleckeie,  Applicattons Lo bomedical  systems, Transducer
cliracleristics sensoes for physical measuvinds, sensors for meastrement of chemicals. Medica! measurands
sensor charpcteristics and design for measurament of medicat parameters like ECG, arterial blood pressae
heart sounds, Wo-poteutial amplifiers, Vasiows types of electrodes nsed in BCG, TEG and EMG, Measurement
of BEG, MG and theiy diagnostic applications in Medicine, Flow and pressure measuring instrnnents in
biomedical engrincering, Development of non-invasive diagaesbic mstrumenis for tissue abnannalities,

wethoal  Ulasonography,  Latest bimnedical Tnstriwnents, Eleetra  sorgical usit, Tulse Oximeter,
Defilaribtaiors, Foetal [

Bioflnid Dyvpanics
Introdnciion ta ¥iaid Mechanics: Fluld properiies, baste laws gaverning canseevation of mass momenhimn
and energy: luninar flow, couette flow anil hagen-poiseunille equation,
Blood Rhenlogy: Blood system network and physiclopy, blood theology, Vessel structure and mechanical
properties, Large artery hemodynamics, Blaod flow in simall vessels, Flow of Newtonian and non-Newtoniam
futds in rigid tubes, flexible b and collapsible tbes,
Civenlatory system: Analonny of the vasculature, Hoearl and pumpng process, Cardiae cyele; Qualitative
description of cardtae pumiping, Atterial pubsc propagabion, Systolic and disstalic pressure, Windkessel model,
Arterial wull strecture and clasticity, Pressure—fiow retationships: purely oscillatory flow, Osmoetic pressure
The capiltaries, The veins, Cardize vabve dysfunctions and heazt failure, Components and {unciions of aorial
anet venaus systems, pressure-flow refatians i vascular beds.
Respiratory system: Cross analmny and Physiology, Buofluid dynmnics of breathing, Lung elasticity and
surface tension effccts, Flow behaviar i apper and lower boman respivatory systemn during different breathing
conditions, studics of wall shear stress and ity jmplications, Mass transfer in hings, Particle franspost in the
hung, bigpersion snd deposition of acrosnlafinhaled particles in respiratory systom, oritical aitways, femarous
BLEWEYS.

Biomaterials
Classes of bimmalerials, Butk Propesties of Materials, Swrface properties and swface characterization of
naterials, Properties of blomaterials: Pliysical, thenmai, electrical and optical propertics of hic-malctials,
Biocompatibility, Bio-functionality, Mechanieal and Biolegical Festing of Riomaterials, Regulatory muer.
and medical ethics
Metaltic Implant Materials: Seaindess steels, Co-baged alloys, Ti and Ti-based alioys and Other metals.
Conrosion of metallic taplants,
Ceramic Implant Materials: Alumimun oxides, Caleinm P]m&ph&tﬂ Clazs Ceramics and Crrbons. Medica!
applications of Cevamic Malerials,
Polymeric implaat: Polymerizetion, Pobymeric inplant materials, DegmdahEﬂ Polymers nsed fn Biomedics
Applications, Silicone nsed for Biomaterials, Tipdrogels, Smant Polyiners as biomatenals, Polymers wied for
drug defivery and Tissue Engineering Applications. Natural palymers found in human bady, Comiposites as
Biomeleriala,
Applications in Cardiovaseotar, Orthopedic, and Opbthalmalogical inytants and devices, Diomaterials nsed
for artificial skin and dental implant applications,
Recent advances in the Deld of Dlomaterials.



hateodwction to biselechic ]Jh&nmn:non gea:emtmn transmuissian El.nf[ interaction of stomals i mervous
systems. Discussion of initiation and propagation of action poterdial along the nerve filers. Vollage clamp
experintents, synaptic wanstizsion snd fransduction process and receptors. Freguency modulation of she
etectrical sigmals. CUse of mathematical models paticubarly electrical circuits madels and desciibing behavior
of celt membrane, Nevral confrob mechanism, genesis and characteristics of BTG, TCG, BMOG and Fvaleed
potentials.

[}e*.lgn, Tmmwlmm aml Imivep {,murﬂun iz Bmmf‘{i}cui Hngineer 1
Degipn Process: Creative and Demgn Thmkmg} Minimom Yiable Fmduct Tusiness Model Dievelopment,
Dosiness Plan and Accdss o Tunding. Elements of desipn process incloding need identioanon, eyt
generation, concept selection and implementation with specific applications in ITeaithCare. Syatem Synthesis,-
Besian aualysm optitnization, impact on patient hiealth and cnm” rt, Dealthears costs, ctintczl triala aesd
regulatory issues and medical ethics.
Orthopedic Impiant Design: Design Concepts, Clinical Problems Requiting Orthopedic Implanks for
Solution, Principles of Orthopedic lmplant Design, Design Parametes,
Tissue Enpgineering: Scaffolds, Cells and Ropelators, Case Siwdy of Orran Regencration, Design Parameters,
Diesipn SpecHicalions: Biomateraks, Bivconpatibility: Tocel and Systemic Effecks, Design Specifications,
Ricuompalibility, Scar Fonmalion and Conteaclion, Depradation of Devices: Corrosion and Wear, Reaulation
af medical Deviees,
{Cardiovasenlar Trosthescs Design: Hem‘r Valves and Stents, Devices for Nerve Regeneration,
Musculoskeletal Sofi Tissues: Meanizcus, Infervertebenl Disk Tiental and Far Tmplants,
Design and application of elechromechanical biomedical devices, Concept of profotype develonment and
testing of medical instrument,
Imnovations in Heaithearg: [dey generslion, ket researceh, prodeet development aud Buancing, Team
develapraent and business madet for commercialization of healthcare innovations.
Intrpduction to entreprencurship: Healtheare stat- sps. Recent Innovations in Herltheare,
wiini Project: Desigh and analysis of any imnovative healthcare product

Aledicat Tmaping and Diasnostics
Introdfuction o medical imaging anud different medical Imaging modalities. Review of Signals and system,
Fourier transform, Transfer fanctions, Hankel transform, Sampling thearem. '
Tmage Guality: Confrast, Modulation transfer funclion, resoluiion, MNeise, Signal o noise ratio, accuracy, etc.
Radiograpliy: Atomic siructure {vovicw), Tonization, formns of lonizing radiation and their properties,
Radiation dosimetry.
Projection Radigeraphy: X-Ray production, X-ray interaction with biological matters, Instrumentation for
medical X-ray system, Filkers, contrast agants, X- Filns and intensifiers, Image formation, Neise and artithcts,
X-Ray Computed Tomography: CT Instrumestation, Different peperations of €T Scanner, Imaging
principle, Image formatian, Redon transform, Back Projection Theorsm, Helicsl CT Reconstruction, Cone
Beary OT, Imape quality in CT.
Application of Trojection radivgraply: Manmography, Flaovoscopy, Anglography, e,
Muctear Medical Imaping: Raio Active Decay, Mades af decay, Radio aces, Instnunentation for planer
scintigraptyy, [mage Fovmation and Troage quality.  Tnstromentation far PET and SFICT, image Quality in
PET and SPECT.
Thtrasownd Timaging: Plysics of Ultrasound, interaction of wlfvasound with biofogical matter, Utrazound
beam paiterns and focusing, lstrnmentation for wlirasomnd fmaging systent, ultrasownd transducer and probes,
putse scho imaging, A hMode, B Mode and 8 Maode imaging. Dopplor altrsound imapring.
Magnetic Resonance Imaping:
Faglenmantation o MET Systern, Coucept of BRI Tonging, Magnelization, BT axeitelion, selavation, Tolse
ccho sequences sod contrast mechanism. MEI data requisition, Timage Reconstraction and Tmage qoality,




: Biomimetics
Inbear L Thg duspived desten, Case Siudies. Balogical vs Homean Solutions, Evaiurion and rase of itnovasion,
Mature as mentod, sowrce of ispiratian, Seli-healing, Selftasserably, Hicraechal stictures, Sioucue-function
relationship in biokgical systemss, Binmineralization, Dioprocesses, Systems Oreanization! Bees as a model,
Loconetion: Crawyol, balance, gait Bio-inspired rabatics, Design Challenpes, Desten Process, Regquitements,
abstraction, process, Problem decomposition, Representation and Analogical (thinking, [nventioms inspired by
naturs for biomeadical applications

Orthopedic Binmechanicy
Fhiysiclogy of newro-musculoskeletal system, fcads and motion in the muscoloskelelal gystem; bone tssue
mechanics, soft tissue mechanics, structural analysis of musenoskeletal systems, babe-implant systems, bone
mechanotransduction; biomechanics of fracture healing, frachure fixation devices, wlal bip replacements, totat
knee replacementds, articulating surfaces, design of orthopedic implaar,

_ Suoris Biomechanics

Muoscle Aclion in Speorl and Exerclse - Biomechanical view: Mechanicat Properties and Performance in
Sleelelal Mugeles, Muscle-Tendan Arvchitceurs and Athiletic Performance - Becentric Muscle Action in Sport
and Fxorcize - Streteh—Shortening Cyele of Musele Futetion - Blomechanica] Foundations of Strength aed
Power Traiing,

Jumping and Acrial Movement: Aerial Movement - The Figh Jump - Jumping in Tlgnes Skating, Throwmg
and Hitting, Principkes of Throwiog, The Flight of Sparts Peojectiles - Javelin Throwing: An Approach to
Performance Developrent - Shot Putting - Hammer Throwing: Probiams and Praspects.

Infury Prevention and Rehabilitadion: Mechanisms of Musculoskeletal Injmy - Muscutoskeletal Loading
dueing Laneing - Spovi-Related Spinal injurics and ihietr Prevention - lmpact Propagatton and its Effects on the
Human Body - Neuromcehanics of tee Tnitial Phase of BEceonleis Contraction-lnduced Musele Infuy.

Special Olywpie Spovis: Manval Wheelehair Propulsion, Sports aller Amputation. Biomechanics of Dance,
Biomeehanies nf hdartial arts.

Riomechanies of YOGA: Introduction, Definition of Yoga, Origin of the word Yo, Mewng of the ward

Hatha, Slages of Yoga, Types of Yopa, Karma yogs, Goana Yopa, Bhaktt Yoga, Keiye Yoga, Bueddhsm and
Yooz, Yoga as a Universally accepted tenm
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MOTILAL NEHRUNATIONAL INSTITUTE OF TECHNOLOGY ALLAHABAD
viston v oL

T'a establistia uniqee identity for the institute amoagst natonal and intermational academic
alud rescarch organizations through knowledge creation, acquisition and dissemination for the
~ benefit of socicty and humaniry. -

MISSTON -

o To gelerate high' quality human and knowledge resources in our core arcas of
compilence and. gierging areas 1 nake valuable contribwtion in technology for sucial
and "economic develapment -of the nation. Focused effors tn be undertaken For
identification, monitoring and controt of objective ulirthutes of quality snd for continuons
un_hg{i;cﬂ:mtnt of acadenic processes, inlrastructne and ambience.

¢ To ctfieaciously enhance and expand, even beyond nationat hovndures, its contribution
ko the betterment of technical cducation and offer intemational programumes of teaching,
consultaney and research, :

DEPARTMENT OF APPLIED MECHANICS
VISION @

To csmbli‘_é:h_ L';Epﬂ:l_".t.!__'l'i{:ﬂi recognized globally for s quality education and sesearch in the
hoad field of Applicd Mechanics, Materials and Bio-medical Engineering,

MISSION -~ S

s To produce high yuality skilied human resouree i the area of Applied Mechanics,
Materials and Bio-medical Engineering.

o To carry out ';ji_;xalit}f resenrch taving social & industrial refevanee and kacp abreast with
rapid strides of tcchnology.

+ Improve academic standards thicugh innevative teaching and leaming processes and

disserninate the same by ccnn'ﬁ:ibﬁ__[ing and conducting STTP, Workshaps, Symposiums and

Conferences.: o

o Establish académic linkages with leading industries (o provide technical support to
growing entreprenenss and {-.x_ist_i_ng industrics for misieal hencfit.




L0,

Graduate Attributes (GGAs):

Scholarsbip of Knowledge: Acguire in-depth knowledge of specilic Mscipline br
professional avea, nclnding wider and global nerapeciive, AWl wi abifity 1o discriminate,
evaluate, analyze apd synthestze existing and new inowviedge, Elil.filgj_ integration of the sum'{:iibr
chliancement of knowledye. ' B s -

Critical Thinking: Analyze complex enginecting prﬂhie:n:‘;}i;;'ritiualty, aﬂi}_l}r 'mdepend.é}i;_t

judgment for synthesizing information te make intellectual -andfor creafive advances tor

conducting vesearch in a wider theoretieal, practical und policy-chnteat.

Problem Solving: Think laterally. and ~crigmally, nmmcpi_;tiﬁaljize and o .ﬁé._engi_uea_r_inﬁ_
prablems, evaluate a wide range of potential selwtions for thase problenis.and erive B
feusible, optimal solutions afler considering public health and:safety, cullural; socictal and
eovironmentat factors in the core areas of expertise. n
fesearch Skill: Fxtract information __pariln;iut to unfamsliar problems th:"ré__t{_igh \iterature

survey and cxperhnents, apply. approptigte . vesearch wethodolegies, teehnigues and tools, . - .
design, conduct experiinients, analyze -and interpeet data, demonstrate highor ofder slkill and =n

view things in a broader .pctlﬁp@ctw;,'r_\:_m_lfcri_butc individuali:.ir'f_ih'gi‘oup{s} to tim'-;ﬂéweiupmeﬁt_'

of scientifichcehnolopical knowledpe in ope or more domaing ofenginecriog.

flsage of modern tools: Create, select, femm and apply appropriate fechnicques, resources, and
modexn engineering and 1T tools, including prediction and medeling, to complex enginecring
aclivitics with an undegstaading of the Himtations. S B L

Collaborative and Multidisciplinary work: Possess knowledge and vnderstanding of group
dynamics, recognizc oppormitics and contribule positively to '5:{31}_jabnmtL"I.rﬂrmultidié_c__iptinaw
scientific rescarch, demonstrate a capacity for self-management -and toamwark, «decision-
amking based vn open-mindedness, objectivity and rationa]. analysis jn order 10 achieve

cormmon goals and further the leaming of themsclves as wetl v others.

Project Management. and * Finance: Demonsiate knowledge and understapding  of
engineering and managenent principles and apply the same (o mi’s own worl, as 4 member
and leader Ii.a temm, ‘manage - projects efficicatly 1w’ iespective disciphines and
multidisciplinary environments afier consideration of econamical and financial factors -

Communication: Commumicate with the snginesring commﬁn_';_tjf_, and with. sociely at large,
regarding complex engineering activities confidently and effectively, such as, being able to

comprehend and write effective Teports and design documentation by adhering to appropriate

standards, make cffective presentations, and give and receive cleal mgtruetions. 7
{ife-long Learning: Recognize the need for, and have the pigparation and ability lo engage
in Tifedong leaning indepcndently, with a high level of entlsiasm and comuifment Lo
irprove knowledge and competence continuously. L

W ihical Practices and Social Responsibility: Acquive professionat and intellectual integrity,
professional code of conduct, ethics of research and scholarship, consideration of the irpact
of rescarch outcomes on professional practiecs and an understanding of responsibility to
contribute to the conununity for sustainable development of sﬂqi_r;_t;}’,

. Tndependent and Refleclive Learning: Observe and examine_critivalty the outcomes of

ane’s actions and make corrective measures subscquently, andt learn from nasiakes without
depending on el feedback. o



DEPARTMENT OF APPLIED MECHTANICS

Bachelor of Techuology in Muterials Engincering

Objective of the Programme

Prepare the young minds to understand the need of materials for cagineering and strategic
applications. The cenrse focuses on the chgineering and development of materials including
cutting edge research through computalions and experimentations.

Degree on Offer and Auwnnal Intake

B. Tech/ B. Tech (Honaws) in Materials Engineering from Department of Applied
Mechanics: 30 students threugh JED (Mains),

PROGRAM EDUCATIONAL OBIECTIVES

To understand the impottance of materials in life and the relationship
PEO-1  § between structure, properfies and - processing to evalwaic the
perfm mance nF matet laks in cngineerin 4 applications.

I
To Lhdl aclerize nmia]mh atd to practice amicable Helectmn of

PEO-2
materials for various rlpplmaf:mns
PEO To develop effective zmd eco-fricndly mateuals For generin and
) sustainahie apphmtaun.a
PEO.A To ineuicate abilily in bilLd.El‘lt to pmsuu ]1I‘L -long lfammb 1u dLL’.]LHEE:

skilt-sets for professional pldcth‘S

Mapping of Mission statements with program educational objeclives Mission Statement

SEETEL PEO-] pio2 b PHO-3 PEO-4
- et B
- o
- = =

e - - -

(pEO [ GAL [ GA2 [GA3 [Gad 1 Gas [GAG | GAT [GAB | GAS | GAIG] GATI
[ ERERE N o =
e [T y e 1 i
ESIREEE R e 7T
P04 | | BRAREEEREENE ;




PROGRAM DUTCOMES: Al the end of the program the student will be abie io:

s e
e Ta undus’rﬁtut tiae corre] '{TH}H belweeh str ucture and propecties, Ehm constifutive

equatmns piwn{nmaud Lo merm-'e the pufmnmnce m malerials.

50y Mates ials bynrheqm and siructural modificageon tor ;mp] uw:mcnt in thc: nropelties
of materials,

O3 | Stedy and understanding of materials/produets for their material behavios.

POM Understanding  of metatlurgical . processes to produce. products a5 per
specifications.

POS Knowledgs of different fabricatton techniques of malciials anch as metals, alloys
and composites.

PO6 L araclerize and evaluate mater als for apwlﬂc dpplmaimns

PO7 Under»[an{lmg of Mialerials mudelmg and ‘311‘,(111lé1t‘]u11&.

POR Understanding of ausmmabte #0- f1 mn{'ly dew,felupmmt of m’itemls tor rhf‘“ erelit
applications. . :

PO | Academic and industr 131 pl{)jﬁti ummfrf:ment areil nglSthS

POLG Life-fong !mnung, practices of ofewurml cthms mnmi and human valucs to
unprove professionatism. :

Mapping of program ontcomes with program cducational chjectives

T vo | pRO1 | PEOZ | PEO3 | PEOM |
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Course Shrmefure

i !  Distribuiinn of ]{
; blarks out of 100
i Course Code Subject MNane P18 Credils Mid | End
’ TA | Benn | Sem.
e | 1 Exsm | Exam
B Engineering Physics 130 ]z 4 20 1 20 | 6o
CY w s Engineering Chemisty 13t0]2 4 20 [ 20 ] &
MEFH> ™ FEpgincecing Graphies N 0 B N PO
Iy 5 Prgineering Mathematics- 1 3jalo 3 o | 20 | a0
Aprves Engineering Mechanics Jjor21 4 20| 20 &l
BT#+=#2 1 Bistogy lor Hngincers 3|04 LI - L)) [
’ Camninication Skill and Technical .
T s Writing 2 4] 2 3 20 H} 60
] Total=| i8]0 111 24
1™ Semester (Total Credifs=24): -
i Distribution ol
_ ~ Marks out of 104
Course Code Subject Name L|T|P{Credits| . | Mid | End
TA | Sem, | Sem.
o Exnm | Exam
(83542 1Computer Programming _3dorel 4 16l 20 | 60
| Basic Electronics and Instrumentstion 3j01241 4 20| 2 60
I Basic Bleotrica] Enpinearing and
EEN*_& tleasuesinent ¢ 3{} 2 4 A -ED- . 60
ME** Workshop Technology 1/013] 3 120] 20 | 60
Ik Engineerutg Mathematics-2 300 3 20| 20 i
Apfressd Fluid Mechanics 3[ord 3 20 | A b0
R Envirottment and Ecology 21080l 2 {20 2 6!1‘.!_:'"
sat=e=t T INCOMNSYSPORTS - Tofoiad i T30 20 [e0”
Tott <[ 15[ 0 [ 18] 24 ]
Il Semester (Total Credits=24):
; I]mtrxbtltii}ll al -
Mlavis onf of 100
Course Code Subject Mume L |T|P|Credis - Mid !'m'I
"I‘A | Sem..| Sem,
I | Exam | Exam
AhRErre | SouctweofMatecials 0 1862 4 20 ] 20 60
f_{J_RM** i Phase Dlaglams 35010 3 26 120 &0
AgreEes Mechanics of Solids 3i0t2] 4 VT ey an '_':&ﬂ
Anfosnes Transpert Phenomenon 21000 3 20 ] 20 6
AMFsaE | Apolicd Compulational Methods R 4 20 20 | 60 |
F Language Course/Club activities BRI 2} 24 0
S+ [reonomos o nginees talolol 3201 20 | 65—
— Total=|20{0[6] 24 | o




1™ Semester (Tofsl Credits = 23}

o  Distribution of |
tinvks ouf of THE
Caurse Cade Subject Name LT P| Credils] Mid | Wad
Ta& § Sem. | Sem.
. e e | FixE ) Exa
Mutallurgica) Thermodynarnics and
Abe=ee [Kinetics B R Tl W
AR EREHE Naon-ferrous Melals and Alloys 1330 (08 3 2004 207 &6
Ap*ER¥® . hacerialy Characterization 3|02 4 2 20 50
AdpErssw | Polymer Science and Composites 31042 .08 120 20 | 6 -
AlFrexs Trewt and Stesl Making i:0 0 3 20 1 24 ik
o Language Comse N
ik ) 2
E{ {Frenuh'Grrmanflapanese gte, .} i 3040 } ] .2.1}. A0 50
Fingineering Ethics, FPR and : ' q
s vt |Entreprencucship 0 ol I il I
L Total <[ 28| 0 4] 23

Compulsory Summer Training (3045 days) (Total 3 Crediis

and V1 on the hasis of this treining)

V™ Semester (Total Credits = 26

Independent project in Semaster Y

[ ! Distribustion of !
| Marks oot of 100
Course Code Suliject Name LT | B | Credits did | Ead
TA | Sem. | Sem.
_ ______J_J_':_:';mm | Bxam
AN EEEE Mechanical Metallmgy 3i0] 2 4 20 | 20 60
AR **',3 Heat '!Tr-:annfaut and Phase 1lol 2 4 20 20 &0
| Transformation 0l il TR el
R sio(2] 4 |00 [ |
(A wre Tes 3jef2] 4 Ta] 20 [ 6o
Nl 3lefal 4 20 20 [ 60
gt Qrganizationz| Behaviour and 3i6] 0 3 30 | 96 &0
. Psycholugy S -
AhfrEEES {Independent Project-1 01072 ;
f  Teml={21,0[10] 24
- V1Y Semester {(Tofal Credits =26 e _
' | Distribution of
Marks gul of 1)
Course Code Subject Name L|T§ ¥ [Credits wid | End
TA | Sem. | Sc.
Exasm | Exam |
AM*.*‘ P I.:u}'miuctinn to Computational Material s gl e 4 s | 20 &0
AlFAREE O Coprosion Science and Bapineering 1jnl 2 i 20 [ 20 o
LA i Glajo; 3 [ani 2o ] 6o
Al E sk #HH L0 0 3 | 20 &
I e L RN T T




i
:

R Indian At el Caiare SSTaT 3 [m [ | @
LAMFTORE | Indepesdan! Project 11 oo | T
e CTetal =240 0] 22 i }

Compatsory Sinmer Training (30-45 days) {Evalnation: S555; mininuem 28 vequived atherwise to
be repeated in the summer atter VI Semcster)

VH“' Sewmester (Total Credits = 20):

: Distribution of |
: ' Marks out of 106 ]
Course Code Subject Name LET [P Credits ‘ Mid | End
TA | Semn. ! Sem
: o .| Exam ; Exam
. Wodeting & Simuintion in Materials
AMesrEr f_;_tmwj 3|08 4 f20 | 2w | &
AEFFEEE Machine Learning in Materials Seienee $3 [0 {27 4 20 1 20 i}
| AbiEFEE® | Ceramics nnd Refractoties 11010 3 20 1 340 | __6{_1“"1
AR LA e 3160y 3 | 204 38 | 60
LN S i 3000 3 205 20 B8
Y £ - SIANE 20| 20 t 6n
Torl=[18] 04| 30 | [ I
VIN™ Semaster {Total Credits = 16):
Distribmtion of
_ Marks onl of 100
Crurse Code Subject Name LiT|P| Credits | Mid | End
o TA L Bem | Sem,
I _. 4 Exant i Kxam
ABEFEIE Industrial Fraiming/ Maior Projeet_ | 010 [16] 16| 20 | 30 | 60

Mate: The distrilrution of {hesis evaluation siarks will be as follaows:

1. Snpervizor(s) evaloation component; 60%
2. Chal Board evaluation componend: 409

List of Core Electives

SNp | V% Semester o
i AdIF*EEE Finite [Flement Method ) T(EY - (T — 2(F) — (e
2| AMEe powder Mewllgy | 3wy -0 - 2ey— sy |
| 3. | AMe##*+ Mockanicul Processing of Muterials ALy - O(T) AT - A
4. | AMPEIRE Man-Destmctive Testing LY - O(T) — i{Pj - 4{Cr)
= AMEEET Myterisls S-::Jcn;nun and Design LY - T - I — 4(Cn)
f. AMPorSE [ Ll:-:ctnu] Efcetronic and M'lgnc:tu, Materia EEIL} 6Ty - 2(7) - AfCry
1. AbJHFEEDTE A dnive Mianufacht tng Ly - tit-r.' [-}— .?.,-(.F} — {2y
8| AME*2 Biomaterials LY - OT) - 2B - HCE)
;-.?'i"' Semester ) ) ) o
5. [ AN MEMS & Bio-MEMS B ] aw-am-up -3y |




16, | AnP*e4* Llociroacoustic Transihseses L) - OC1) — B(F) - O
. H PR Rk Nanunmlumia Al Wana Techoolouy . ST -DFY - 0P 3000
12 | AMT2e Enorgy Makedals L) - O(T) - () - (L)
13 AM“"‘”" Smart Materiats nond .‘:y;rcma S{L]- 1% —.[‘.\.{i’j —d-{-t_:lj_
14, | AMEEreE Srast Materiais and Shictures ".3(L} -0V - O} - 3000
s . AprERED Flecfmluc Cuumma o o JELY - Ty - O0Fy - 30 .
) il5 RN R Fh}’b]Ltl" {_‘h&mlsn}' of Stecks S POML) - T - 0P - 3(Cr)
. 1.3', hM’***‘** Allermate Rouie to Srecl ME]hIfﬁle‘]ng o 3L - 00T - U{F‘} - 3Cr}

AU ‘semeatm

1. | Abdbenis Plasina Technoingy (L) - £ — O - 3{Cx)
19, ) A_M”*** Tastare and Fraedure .UfI\l'{E!EE.I.IELl? ) - ..]{L} 00Ty - P - 360
120, | AM®S4° High Tunpl}[mue Mawerals UL -OT) 0P -3(Cn) |
AL | AN MEMS & Bio-MEMS LY - (T} - UEP) - 3(C)
2, AM***** Lﬁtbmr Mavchhe .'1|1r:l Lm Lmn Manashmohres 3L - U{m[::;“ GUFY - 00
23§ AMH** Nnclear Materials " 3(L) - OOy - ) - 3(C)
20, | AbEe Tribology (L) - O(T) - O(F} - 3(Ce)
;:i__ "ﬁ""ﬁtwa Tin Fslmq."f‘:}atmg& ﬂnd g'i’q:'npvi||_’1T.||.'1urnI M- {t['[']ﬂ_‘};ﬁ(?[*.] - A0
26§ AlIYERRE mltommwe_a_i}t_{l Actospace Materials 3L} - B(FY - O(F) —3(Cr}
Summary
of
Credits
Semester
' Credlts _f
Summary of Credits .
5 _ . Credit | Credit
Mo NEF Detalls thum.d Presend
I, | lingineering (Graduate) Essentials _""" 94 28 |
2. { Core Esscatial (Major) _ 6048 | 65
3. | Core Elective {Mé;inr) i 40%8 F:’i__
4. | industeial Training/ Group Projest T 19
5 Humﬂmri&z and Soeial Smemm i 16 i4
o | T mmuagefﬂpmtsﬁ\lt (“fNSSr’Musmf‘f Gga.fIJance.fAm tf 1%
- 7. | witnor/ Honors 2458 2]
o Tolal | 188+24 | 177
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Diosipmaiion 2| Compmikaoy - o i
Pressquisiles | o | Mone
Crodil und

Crantact s

JLp- 0Ty 2P - 4(Cr)

TTeary L‘C:t[lllil.ttlml (Heheme) Lud &.unu,tu:. me a0 marks

Assessmienl Tuternal Assessmenl: {Beherie) 3 macks (1D aravks Far ateendance + ) marks shall be 1 oy e
Mo o | day-fo-day assessment of parfommanes in the all the Lab Svesions evaluated tlrougl duily
|J='E1ﬂlf'dnf“% [or Dunduuinrr Fxpe;iﬂ‘n‘n[a pailitipaﬁnn in Eﬂnn'imt ol Experiments, Repott

The surcessiut sfudenf wil 'I:'ﬂ'l 1
1. Solve engineering proliems using the soncepls of wave wnd particie nakuee of radisnt enerey
A Understand fhe use of Tasers 25 light svurces for bow and high encrgy applications

3. Understand the nature and characterization of acanstic design., nuclear accelerators wod mew
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Cotirge .
Chlfeomes raalerials . . . .
d. Apply the concepts of lighi b opiical filers, light wave communication systetns, amed
holography and for sensing physteal parameters
50 Loostruct » quanbam mechanizal mosdel 1o explain the hehwlmn ala system al miceoseopi
—_— - tcvc' —_— ——
. Wlades of Demongiealion n laboretory and Power point :cs::ntatmm efc,
Delivery ]+ | HOTSHOR T AR e P e
NRapping of course outcontes with rogeam nusromcs L o ~
Course f ooy |opan | Poz | eoa | pos | pos | por | eos | poe | somw
Autkcene
ool f o il il ¥ . N o
=N o f i 4 | A
o3 P vobo— L 2 I B B L
cot_§ 4 o v R S L

SyHubues
Ftill:a] Optics: Interfarence: Condiion of vhierving iterlorerce, Praduction of nterference fringes ang determination
ol wavelergth using Fresncl's Bipeiam. Stole’s treatment, lnforfercnce due b thin litms. Wodae shaped Filos.
Mesyiea's rings. |

Bolarizalion: Unpolarised, Pelarized and pacttally polavized hghls, Polavizadon by reflection. Double refiaction by
waxial crysials, Micod prism, Polaroid®s, Ehuysens's theory of double refeaction. Half wave and quarter wave plakes,
Aaalysis of plane, zlliptical and eircutarty polarized §ighe. Oplical sctivity. Fresnel's theory uf optical rotation, Speilic
rotation, Biquarte aod Laurent labfshude pabainmeters.

Electrostatics: Gradient, Divergence and ol opetalions, Sauss divergence theavem and Sioke's denvem, Chakss taw in
electrostatics and ies appdications, Poisons and Laplace equatioag,

ivfagnctostatios: Biot-Savart’s Taw, Mapneiic tiefd of 1 stcady cwrent, Mapnelic Geld due to cireular toop af axiat
point, Working of Helm-holtz galvancmeter, Anpera’s bw aud ifs applications, Ferce on 8 clurged pardicle in electrie
andl magnetic fields, Mapuetic vector potealial,

Elecirodynsmics and Electromagnetic waves: Favadays® law of clectromegnesic induction, Sclf and mukual i lactanee,
Energy in lagnesic field, Energy ol a solenoid, Displacement cureent, Maxwell's equations {iiegrs] and differemial
forms} in free space, Flane wave solnion, Propagation ol vlectromagnetic waves in free space, Poynbiap's teoremn.
Cueanium Mechonies: Failure of classical concepts, Wave partcle dualilty, Wave packets, Phase and group velocity,
I-Ieisu:n;,cw‘ﬁ unu::miut:,r principbe ’md its ﬂpnﬁcaﬁmls Wﬂvc [unetion and itg nh],rsiml buterpr clatinn Prolabibies and

| Rﬂfﬂ E1IeS hnnk'ﬁ
. Halliday, Resnic aed Watker, Fundamentals of Physios, Ui Bd,, Joha Wiley, 2611,
2. Beiser A, Concepts of Modera physics, 5t Ed,, deSGraw Hibl Tnkzrpatiomal, 20073,
3. Ajoy Ghaizk, Optics, 2nd Td,, Tate McGew FLIL 1994,
4

4 L Avmugam, Brpineering Phywu Amuemtha Avencies, 2003 Physios for Eugincers-M R Sdnivegm
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_-_"_].%‘rc-mquisiies BET T
Crodit anmd i . . o i
. 3 STy -
Cantac! by . ALY 06T AR A . e —
§ Theory Exeminstioon: (Scheme) Fod Semester Exanye a0 pusrks
A\ Pedie Semester Fxam; 20 marls
ssessyne - o B
tvlethods © | Enterwal Assessient: (Scheie] 20 macks (5 warlka for altendanes + 13 naels B agsigoment
submwission, Suepriss Tests, Tenn papor cfc)
N . ) —_ S :
The suceessfut student will leavn; _E
f. Understand and apply the eoncepls in eloetvochemistiy and corrusion science
c 2. Elndeestand the concepls in maleoelae inboractong
LTSS .o : - .
Outenmes i c| 3. Undbersluned che syothesis and annbysis ol wodem wmaterisly
) 4. Apply the concepts of vrganic chemisiry for synthesis
5. Understurl the synthesis and applications of polymer acience
8. idemsify the structure of organie walecules using phate chamisty snd chemical spectroscopy
tinde . ' . \
D&!w:;f Tall and chﬂ!k, Powel point preseatatinng, and prastical cte.

i‘;ﬁfm O | PO2 ; POy3 ?01 | BOIs PO o7 | P08 PO PO i
o e ¢ i

co2 i ) LA A o
€03 .o b B -]

Caa { A + ' N

SyHabus
Chemiesl Bonding: Lente Booding and Covalent Bonding, Valencs Bond and Molecndar orbilal theoties of bonding,

Bonding in Metals, semiconductars and fnsolators, imperfections in salids,

Yotywers: Classificalions of pabymers, types of polymertzaiion sod fheir prmciples, sirsctire-propety relzticnship,

polyincr materials of indosiial mpertance, biapolymers.

Water Chemisiry: sources and namre of impurices, chasscteristics of natural waler, wator Boabbent peocesses,

memichpat sppliad water,

Bucls: classification, calarvifie vabigs, analysis of sofid fucls, Hoquid fiels and 115 properties, refining, tracking and

referming of peteabetm, knocking and oclans and cctase rating, gali-kescking sgents,

Comosian: Theortes of corrosion, types of aovresion, its prevention and cancral,

CGireen Chemistey: blroduction (o groe: chomistoy and its impostance,

Lubiicants: Definttion, functiong, mechanism and classtfeations of ubricants, properics of testing of lubroants.

Fhaze Rube: Drertvation of phase neles and vs application to ane component water system,

Adsoeption: Pefinition and elassification of adsorplion, adsovnion ol gascs an salids, adsomplion fram solucion,

apptication uf absorption, teorics of adsorption.
[ References books

1. A Text Book of Engtneering Chemistry, 5.Chawla, Bhiopat Rai & Co., Mew Delin, 2004,

2. Engtnesring Chemishry: Theory & Practices, LN Gurlv and N.Singhal, Pragutt Prakashan, Wearmt, 20044,
|3 Enpmescing Clemistrty, Juin & luin, Dbanpat Rai & Co., New Beili, 2000
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Pre-roquisites i il
Coredit ank
LRy - Ty - 3(F)-- 3(Cny

_'Cﬂ!‘l[ﬂc; E'II'S fmm ot e ie et eatett i meeaa.
Theory Examinallen: (Scheme) End Semester Dram: &0 maeks
AUSREEATNCIT l Eeel Sermesier Exam: 2 marks
el =thocls " I'nternal Assessmend: {‘:{‘heme} A0 marks (5 narks for tendance |- b5 marks for awnmnaﬂ[ .
_subsnission, Surprise Teals, Term paper cied

Tl snecesstol slodent will learn:

Conlrse Ce i _
b Eneqpectwe nf'cngmeermL dtbL][Jht‘.lC il h'.n hecur‘m manddmry t:} b v lhe I_msu,a ok
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|; 3 Provide peat strociure of industrial drasing.
‘ 4. Frables e knewlctae about pesiliog of the conponsal and s Borems loteoprelaceon of
technieal graghics assemblics.
- 4. . Prepavation af macitne cosponenrs and related parls,
M“Ejts of - % Tatk and chalk, Power point presentations, and peactical e,
¢ Minpping uf:cmu':su outconres With program eileornes . .
Lourse §opay b g P13 PO POS ecé | PO7 | PO POy | POID
outepmae | e S
RN R L R B by "
T . L T i
04 ' w' Y

Fupdamentals Dvawing standard - RIS, dimensioning, lettering, type of lines, scaling- convestivas, Geomsteical
eonstructions: Dividing a given strajghi line into any wanber of equal parts, bisceling o given angle, drawing o regalar
pubygon fiven onc side, special methads of constructing 2 pentagun and hexagon - conic seckions — ellipse — parabola -
hyparbols - eyetaid  trochaid, Orehoraphic projection: Tntroduction to vrthopeaphic projection, drawing urileagraphic
views of objects frow their isometric views - Orthographic peojections of points bying in four quadrants, Orthographic
projection of lines paratlel sad inclined te vae or both planes Crtograplic projection of plancs inciined to one oy fath
planes. Projections of simple sobids - axis perpendicular to TIF, axis pemendicutsr to ¥ and mxis inehned o one ar
botle planes. Scotioniug of solids: Section planes parpendicular 1o one plase and paratlet or mciinsd n ather plane.
Inlersection of surfaces: likersection of cybinder & cylindar, intersection of cylinder & conc, snd infersection of prisms.
Devolopment of snefaces: Developmenl of prisms, pyeamids and eylindrical & conical surfzecs. Tsomeris and
perspective prajeetion: fsometric projestian and isemetric views of difforent planes snd stmple salids, mdroduclion
peezpeciive projection. Campater aided drafling tatvoduction te cowyuter aided drafting packare ko nuke 2-10 drawinga

Referenees hoaks
. Bhen, M. 13, and Panchal, ¥.M., *Engmeering Drawing’, Pub.: Charotar Publishing House, 2010,
7, Mastajas, K. ¥, *A Text Book of Engincering Oraphies’, Pub. Dhanalakshol Publishees, Chennar, 2004,
1, Vemegopst, K. asd Prabbu Rap, V., ‘Eongicecring Drawing and Graphses + AuoCAY, Pab: Neow Ape
International, 20049, '
4, Tulhe, it A, ‘Fogincering deawing’, Pub.: Tata MeGraw Hill, 2008

5. Hhah, b B, and Rana, B. C., *Engineering Drawing’, Puls: Pearson Education, 20K,
&, Trymbaka Musthy, 8, *Compueter Atded Engincedng Drawing’, Fub. Lk Tnternational Fublishing House,
2000,
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Designation ' | Compuizory
Pre-reguizites it B
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Conkact firs

Theory Examination: {Schewne} Fod Semrskor Exiih: 60 marks
Agsessmonl - oo il Semester Exam: 240 tarks e
belethiols | Internal Assessment: (Schenie} 20 macks (5 marks for attendance + 15 marks for assignment
subtmission, Siuprise Tests, Teon paper ete)
The successiul student will tearu:

I, Solbve linoar sysken equakion
2. Determine the Eigen valhises and voebors of a taeris
{rparse . o . .
e . 3. Determine te power series expansion of a function
PnCS 4, Fatimale tee maxima and mimaua of multivariable fuaclions
i 5. Solve any given fivst order ordinny differsntial equation
i _ 6. " Solve any higher onder linear otdinary differential enuation with constaut cocflicients
Mudes of Talk and chalk, Pawer point presentations, aned practica ete.
Delivery : e e
dapping oF course oCmNes With prograi autcones C _
o — ; o .
Caurse por o Graz ol pod P PO PO 107 [ ras lpon L pose
OHLICOLTTE _ i .

col |4 | A B f 4
£o? B i o o A A ]
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Syllalis
Infindle series & Mean Value Thenrems- Sequances and seriss, Convergencs, Comparison test, Iateerul st
D Adeirber eatio test, Rabbe's leae, lowarithmic tese, Canchy ool west, beiboiess ade, Raolie's Theoreny, Lagrange ang
Couchy felzan Valiee Theorein,

Fanetion of Several Variables- Limit, Ceotinuily (£-1; definition} and Dhifferentiubiiidy, Partisl differestistion,
Humogeneous Fonclions- Buber's theorem, chanpe of vadebles, Tacoliaw, Taylo's theorem for [eactions of severnt
variables. Uxtren offimetions of amli-variables, sadéle points, Lagranpe methad of awdetermined ronhipliers,
lntegral Calenbus- Multiphe mtemsls (Daubte & Triple Indegral), change of arder of intearabion, Arca of hounded
region, arc lengil ol vurve, volume and surface aren ol solid of revolution, smdtiple inlegrat by chanze of variabics,
Lriciehlbet irlegrals, Moment ol ievlia, Certer ol gravity.
Boia and (anuma Pruections-Tmproger infegrals, Beta Panction, Garma [imctions, Improper Intcgeals invebving o
parameicy. ' C ' '
Vector Caleadus- Gradient, Direetional derivatives, Divergones and Cud, line intcaral and Green's theorem, surface and
ol inkegrals, Cauwss, Stoke's fheovems and their applications.
Ovdenary Tlifferential Eequation- Existence and Yniquencss of safotions of First order 001, Exact Differential
Eguation, 3ohstion of Lincar Differential Lnualion, Higher order Lincar Differential Equation, Sofitions of
Homogencous and Non-homogsaeous GDE {CEHPTY, Variation ol pavemcters, Undetennined caeffictenls, Puwer series
_melhad, System af lnear simllancous ODE.
References haoks
1. Jain awe lyenger, Advanced Bngineering Matbematics, Marosa Pub. House
2. Themas and Fuoey, Calealus, Addison Wesloy ’
S300 B Grewal, Higher BEugincedng Mathematies, Khaung Bubtishers,
4, Frwin Kreyssig, Advareed Engineeciis: bathernudics, folm Wilsy & Sons.

Ercsignatian 1 Compulsory
Frewequisites | ¢ ] Mone
Crodit and . .
Comtacghrs | ° LY 001) - 0lF) - 3Ln) _
Theory Examination: (Schewne} End Seancster Exane 80 marks
i bvlid Semester Rxpm; 20 marks o
Assasament e ) - S
i ey " | Infernal Asscisnient: (Scheme} 20 marks (5 ks oo attendauce £ 15 mavks For sssiEnment
sulnmission, Surprise Tests, Term paper o) |
The suceessful student whi learn:
Course . | Tointraduce students W nodem biology with ar empbasis on evolirion of Tinloey as 2 mudli-
Outcantcs * | disciplingry tield, 10 make them aware of appticalion of engineering principles in biology, and
__|. . eogincering robust soluticns inspired by bislagical examptes. o .
Mnije": of v 1 Talk and ehatk, Power point presenations, sud practical e,
Dielivery o ]

Mapping of course sateomes with peogram muteomes
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Sylbzbuy :
Drarwinian evaluation & molecutar perspective; Inteoduction ta phylageny — Classifization systemns in biotogy and
relalivnships; Cellabay assemblies — Feom Single celf do mali-cetlular organisms: Geametry, Structere ad Eoerpeties;
Compartng astwral vs, Human madc machines: Infeclion, disease and evolution - syasrgy and antagonisin
bimangtogy - An example of penmulations and cembinations in bislogy; Cancer biology- Control and repaiation;
Jeom Cell- Degencracy in Malogical systems; Lnginecring designs inspited by bialogy — Micro to Macro — seales,
Labaratory: Bio safely; Buffers i biology - Measwring micen litves, Preparstion of standard biclogical huffers,
respange of cotls and plant tisses in diffsrent bufforing condiiong; Ohserving cell surfaes and inteacellnlae cantents
using lght and tinorescenes wvroscopy, moasuring celiular motions using real-tine vide macroscopy; Messuring sud

visnalizing intracelutar moleewlar eoinpesienits — Proleins and Genomic DNA.




Introdictory Riamecharivs: 1iasics concepts o Foree Moments and- Torgue Bquilibriuru, snalysis of systems io h
equilibrivm, Skeletal joints, Skeietat mugele. Mechanies of the elbeow, shoulder, Spinal codumn, LSzp, Eases anck ankiz,
Hasic agswnptions sud mifations.

1. fitko, b & Lejeoue, L., eds. Fasentinls of Geneties. Cambridge, MA: NEFG Edwcadon, 2003,

(PCmmmor, O M, & Adsws, [ U, Bssentials of Ceil Biolegy, Cambridps, Ma: NPG Edueatren, 2010,

Warsen F, Baler, Ta, Bell 47, Gann A, Levin M, Losick B, Molecular Biolegy of the Gene, Posrson Flwetion.

2060, :

4, Dawlins, R The Greaest Show on Eathe The Faidencs For Evelution, Baotam Press, Transworld Poblishers,
Randouw Flomse Group, Loendon, 2009,

5. Dawking, B The Bling Watchmalcer, W, W. Narton & Co., NY, 1996,

6. Watson, 1. T, The Double [felix: A Personal Avconne of the Piscovory ol the Siruchies of DMA (Copyright &
1968, 1996 by James B3 Watsoun), Supon & Sehmster Ine., fust Touchstons Bdition (2001),

LY R

ANEFEEHE Frpineering Mechanies

Dresignakion ] Compglaary L ]
Pri-reguisites s )
Credil andd i .
Comaetins || UD ARZHED
Theory Examination: (Scheme) Eud Semesigr Bxam, 60 marks
Axsensmenl i ) tvitd Semester Bxs: 20 ovrks L
pvfelhinds Tnternal Assessment: (Seheme) 26 marks {5 marle for stteodance + 15 macks for sssignment
_ submission, Swprise Tests, Term paper ete) ) - ~
The successint student will bears:
Dretermine lhe resnitant foree smd woment for a given systeo af losces
Anabyze planar and spatial systems to detennine e fovces e members of leusses, frames and
Course problems retated b friction
Chiteomes Calewlzte e hotion haracteristies of a body subjecied tu a given Borce system
Determing the defarnation of a shafi and voderstand the refaticaship befween different nuakerial
censianta :
. Dretooming the centroid and seeond moment of arcs _ o
hodes of 2 ) Talk and chalk, P - point presentations, snd practical ske
Detivery 3 ar halk, ot poial csen e, s practical sho.
Blagping of popge Seammes witl progear outcomes ]
Couse  lno |poz  ipas Lot (pos  |pos  |eo7  fros |0 | eos
ouicome . i
[ col v - 7 d
| coz L o «I 4 1
[Cos | L o J A A
Syliabus

Tnérodaction b Forces, Momenis, Stresses and Strains- 1dealizations o Mechanics, Equilibrium of forees and momeants,

Frec body diagram, Simpke Stress and Strain, Axkaily loaded members and Hooke's ipw.

Centraid & Maoment of Toedis- Intvoduction, Centes of Gravity and Centroid, Momeors of inertia - Ares and Mags

Mowent of Inertia, Prodact of ineiis, Peincipal axcs and Brincipal moments of inertia, Transformation of Mowment of

Inertia.

Strpctyres- Intoduction, Classifcation, Anabesis uf Plane Frusses- Method of Joinls, Method of Sections, Methad ol

Tension Coefficions, Grnphical Method, Bearns- Shear force and Blending MomentDiagrams,

Friction-Intaduetion, Laws of Coulomb friction, Angle offriction, Anple of Repose, Cone of Friciten, Sliding and

Rolling Friction, Rope and Belt Frction, Screw Friction, Wedpe Friction.

Minciple of Virual wirk and Energy- Stain Encrgy, Vidwal Displacement, Principbs of Viewal warle, Mechanical

1 Efficiency, Waork of a force/coupde (springs efe), Potenttal Encrgy amd eLifibeiom, stabifiiy,

Kinematics and [inetics of Rigid Bodes Introduclion, Types of motions in plane and space, Ratation of rigid bedies,

Genersl Plane motion, [YAjemberts Principle. Force, Mass muwl Accelesation, Work snd Enecgy, tmpalse and

homenta, Gyroscopic moetion.

Vibration- Iiroduction, Free angd Forced Yibration, Vibiration of rigid Lodics,

_ﬂ.g:_t‘{'.rcncerg__lm

[ Dieen BOF. ane Johosion U R, Mechanics for Eoeiocers-Yobane [ -Bralics, Wolunes-30 -Dyoemics, Moo [ITIEN
Mew Yok,

L 2 Memiam LI and Krgge L4, Enginsering Mechanics, Vabune |-Stalies, Yohune-Tt -Dynamics, John Witey &




Soima, Mew Vork,
3. Bhames L3 Engincering Mechanics, Prentiee [, Mew Delhi,
Ut B C Hibblor, Brgineering Mechanies, Volt and i1, Pearson Press, 2002
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Pro-toquisites S E Il

Credit and
Contacd s 20t - 0T - AR) - j{ﬁ} L .
Theury Hxamination: {S:hmnr‘} Erd Sootester Faame &G marks

Assesamert . Mid Sernester Exam: 3 marks

bdeshods " Internal Assessmeni: {bcimme) 20 nravks {5 marks for asiendance + 15 marks Tor aus SLEILETE
suttission, presentation, gronp disoessions eis) o
The suecessful studeni will bewn:

Coess

 Chstenrmas Fjunm_mnicatjun prolesstenally, wete professional letiers and witl be confident in atending
dodes of -
b oues o + Talk ane chalte, Power paing [Jleser;[almna and i acticak ele,

Debivery

| Mapping of course ocotnes Wi._ 1 pmgrﬁm oukesmes " . )
Comvse 5 bper
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Cs b . . " ]
Svibabarg .

Bemediat English Grawmar: Commen Frroes, Articles, Pronaeas, Adjectivas, Use of Adjectives, Prepositions, Subject.
Werly Apreernent, Yovabulary building & Comprochensive exerises,

Technical Writkng: Faglish usage, when English i o foreizn langvage, Bcading a deaft, Writing a dratft, revising a draft,
Whitimg # fechnical dutk, presenting the teelmical talk,

Conumnication thenry: Thefinition of commuanication, mood and effective cammunication, bariers and filter, cxercise,
body language, activity on body language, not-verbal behavinr interpretalion, listening skifls: active and paRssve
Fistening, activity an listening skills, feedback mechanisnt: giving and seeciving feedback aclivity,

Brealing with foclings: Activity on bow fo deal with ficling and eomplex foetivg, assmitivencss activity, developing
assertiveness, activily, sell-coniidence, quiz oo self-confidence, siralcgies for developing confidence.

The Tesm concept: Efement of Temnwork, activity, clfcclive teain, sssential building blocks of cifcctve team, teom
player siyles, group discussion: structured and unstructered discussions, strategies for Jmproving decisions,
prescotation teclnrigque,

Business  commuowication; Busingss communication, wiiling busmess letiers and  applications, minntes  amd
shemvandu, resikine wiiling,

Corporate grooming: Appearing for inderview, corporate dressing and grooming, dining efiqueths, communication
inedia etiqueite, athies, sxsreise on slhicsl dilemmas, cxercise on meck- Intervicw

Hefevences hooks
1. Commanication by C.5 Rosyadu, Hinalaya Publications.
1. Developing Commmnication Skilks by Krizshua Mobsn, bMacmitlen India Limiled
3. Lovporate Grooming and Biguetts By Sarvcsh Gulati, Bupa publicstions,
4. Group [eeussions sud Interviews by Priyadarshi Patsyale, fanncation buoks pubbications

Semesier-11
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Theory Rxaminaiion: (Goheon Bud Somesier Bxaqn: 60 ks
Asgeszment : . bid Setmnester Exam: 20 marks
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sithinision, S prise Tests, Torm prEper eke ) o
The sucvessfl stadent will learn: -
1. Tofearn the fimdamenlals of computors.
Conie 2 :1:'0 Jean o prodsbaams solving echuiques weiting alpoeithms o procedures,
A A To learn the synlad end semantics for C programining langaage.
' 4, Fodevelop the C code for stmple logic,
5, To wnderstand the constructs of strocdwizd progeamiming inelnding condilionals aned
Mu{jcs of = | Ealk and chudl, Pawey point prosenlations, snd [wacitead che.
Deiivery j Falk ond cf ! et
Ma;;pingﬂf couse ouleomes will program outcomes e L
Lowse | wep | poz | POz | PO4 | PSS | POG | POT | POR | POZ | FOLD
..... Laltroing Lo . . b e e
€01 LA T ' ‘i' A
coz ) v T el i
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Syllalbiug
foteoduction, LINUY commsnds, editors, Fikes & Dircelories, Design of algoritluns, Writing a simple progam:
Learding the form af 9 C program, Declaring vaciabtes, Desipning program flow and control, using standard tepminal
L0 functions, Fundaneniat Daty lypes and stovages clasies, Operatars and Bapression Conditionat Program Execntion
Loops and itcration, utroduction to Abstrection, Funciions, Arrays, Pointers, Slructuees, [ntrodaction to Object
Chrienled Peosramming concepls, Classcs snd Objects, Tmpodant G+ consfimets, The standard CAC3 |- preprocessor,
The standgd CfCAE Hbravy
Referenves books

1. 1low to sobve it by Compater by B 1L Preomey

2. 'The C Programming Language by Brian W. Kernighan, Dernis M, Ritchie

3, Ote O+ by PLOWinslon (also available onbiss)

4, SBlructure and Tnberpretation of Compulsr Progeaoss by Harold Abelson mnd Gerald Sussman with Julie

Sussian, CAko avaitable anline]

i 5. Hesborl Schhsld, Compleks reference ind.
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Pre-roquisibes 1§ Maite . _
Crechit and - ,
Conpertrs | ¢ 3WONEO M0 e _
Theory Examinafion: (Scheme) End Sernester Bxam: 60 marks
: Wi Bemnester Exam: 20 marks
Axeessnrent ) .
MWetlwads | Interual Assessment: (Scheme) 26 warks (5 marks for attendance + 15 marks for asgignment
sulnmission, Swprise Tosts, Tern pager etc)
Course . The suecessful student will fearn:
- Ouicomes || This sourse feellitates the sludents to geta comprehensive exposure to clectronics suginesring,
MDE‘GS af Tabk and chalk, Power poing prescitkations, and practical ete,
| Eclavery . R R R .
| Wapping of courss gnteuimnes with program outeomes o _
Comse | oy |poa  |po3 P04 |PoS  |POs kO jPOR | POo
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Dindes-Fntenduation o pre dieds and ks applientions as roctifier, rectifier as TH0 Power Sopply, Cilamper, Clipar,
Voltage oauitipticr <le, Yener diode and its applications as regulatar, Tusnnel disde atd Yaractor dinde
Transistors-Review of Teansistor wocking, characteristics & its puwrstneiers, Fransistor as an amplifier, Biasing of




Operational saplifice-ddesl & non-idesl charactoristics, coneept of samating jusction and vielual grong, Application

Bripiday jurctton Bansisiars, keporanelers & femsisior ¢L|Li‘i"'.-'&|1:'|'lt Eil'cl!ilﬁ; smiall signal single-staye m%‘i.pliﬁ-ar, ﬂ'Eq'lEt:E-'LL',:';.-'
response, coneenl of feedback.

AFET anel MOSVETF-Basic constrection, working, concept of pimch-nff, chaneledstios, of TFET, MOSFET
{Esthancetment aad Depdetion, F1ET a5 a voltage variablbe sesiseor

of vperalions suplifier s Adder, Subimetor, Differenlistor, [ntegeator, Muldpiier, Usity main suplifier &
Loparithmic amptifier

introcheetion tn Digital Blecivonics-leview of wunnber systems, complements, codes, Boolsan alsebua, Logic sages,
linlerm and Muestams, Canonseal ait Standard forms, Logie fimetions & Eogic cireuits. Mirimization ol Bootean
Burctions wabrg K-map,

Meastiring Instsments-Working of Cathoie Ruy Oscitloseape, Power supply, Multimeter and Function generatar
Hilerenees hoodks - ' '
b AT Malvimo, Electraaie Principles, Tata MeGraw-Bill, New Deby, 1993,
2 W AL Gayalowad, Op-Amps ard Lineae Infegrasad Ciecuifs, PHL Now Dethi, 2002,
4 R.J. Tocel, Digitaf Suseenms, 6" Ed, 2001,

EEveevr Basic Dleetrical Engineering and Measorement

Deripnatian | Compulsory

Tre-requisites | Mone

Credit and LY - KT - HPY - 4{70)

Comibactk g o o . -
' Theory Kxaminadon: (Scheme) End Semester Bxam; 60 marks
btid Semester Exam: 20 marks

Assessment ) _

Mcthods " | Yuternal Assessinent: (Scheme) 20 marles (5 marks for sttondance 1 13 marks Ly assiomanent
submission, Surpeise Tesis, Tonn paper et}

CI’_‘lll[Sl.:- . “The suceessful stadent will leprsr
Chicomes " | This course facilitates the siudenls o gct 2 comprehensive eaposes o efectrical engineering,
hodes of . , .

. [ . ; - - .
Deljvery Tulk amik Lha]kiPnum .[].-l:'..rl-.!'JT.}’blE.‘{EﬁT‘ltlU[Lbj ot }.x.u.mf.ma! 2L,
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DG, Melwork Theory-Circuit Theary Concepls - Mesh and Node Analysis; Matwork Theoroms, Super-position,
Thevenin, Norinn and Max, PFower Toanster Tieomem, Slar -- Delta Trapsfomalion,

Steady Slaie Analysis of AC Cironits- Stmasaidat and Phasor Representation of Vabltage and Cwrent, Singls Phase AC
citenit behaviowr of B, L & C, Combingtion of B, L & C in series aud paratlel, Resonance, Bandwidth and Guality
Factor

Tluoe-Pluage AL Circyils-Line and phase voltage/enivent refationships for star and debla connection, Power
measarenent in 3-phase A.CL cirenits. Messuring Instroments: Construciion & Prineipte of operation of veltage pnd
CUNTILL Freasuring instruments, Introduckion to Wattneter and Encrgy Meters,

blagoetic Civenits gad Translommer: - Magnetic Civevits, Pyinciple of Oparation & Construction of 1 @ tranzformer,
Plassar diapram, Bquivalenat Cieendt, 0.0, and 5.0 test, Efficiency and voltage RBegulation

Introduction to Rutating Machines:  Principle of Electromagnetic Energy Conversion, Types of da. machipes, cmf
cquation, aagnetization and load charactedstics, losses and efficiency of do. machines, Starting und speed eonbrob of
g, matos, 3- ¢ induction mators - working prinelipls and applications, 1- ¢ Induction motor -working principie ani
apptications, Scpper mekos.

Power Sysiems-Gengrakion- Types ol poswer Plant, Functional Block digram of Generating slations (Hydel & Sermmal
Sigliuns); Transinissioe- Sundards (AC & DL, Sabstations, Grids; Distribution- Indusicinl, Counnereial wol BPomestic
Standards; UElization Types of Yoads, LIPS end domestic inverlcrs; Domestic Wiring- Maleraks, accessocies & ratings
of the whing maferials, bypes of wiring: noceseent tube and simple domestic wirng layowd, earthing tules




"1152-&: crttes ol

1. Claylon Paui, Syed A Nasar suwd Lonis Unsewely, “Intraduction to Llectrieal Engmeering’, 2nel Edition,
PeleCram- Hill, 1942,

2, Lothari TLP. & Magrath L[, ‘Basic Electricad Logineering’, Zad Hdition, Tata MeCraw-L5li, 20041,
3. P&, Dhiogai, ‘Ragic Fleenieal Engipeering - Vob 18 11, 420d Bepring, MeGraw-Hild 2002, 1
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Credit and
Contaet hra
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Theory Eﬂu!h‘mnnn {Reheme) Tind Stusester Lram: IEND marls
telid Somesler Exann 20 marks

Assasmmot n

telathods | Tuternal Assessinent: {Scheme) 2 nwrks (5 macks for attendance + E5 marks Lo assigoment
slbrwission, Surprise Tests, Term paper o)

The successinl sendent will tearm:
1. Siwdy and practice on machine tools and their operalions

. 3. Pructice en mannfacturing of components psing warkshop trades including fiting, cotpentry,
Cotirse andd wekdi
Clutconies foundry and weidisg . . .
3, [dentify and sppby suilable fools for machining processes melnding tuening, facing, thresd
codfing knd rapping
4, Apply basic slechical enginecring knowledge for house wiring practice
Modes of 2| Talk and chabk, incr puink presentations, and practical ete,
Delivery - T . _—
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Casting processes: Eloment of Green Sand Mould; Method of Preparation of {ircen Sand Mould; Casting Defeets
Metalworking muessses; Classiilcation of Metalworking processes-teist’ introduction of bulk aml Sheet metal
pencesses, Hot Vs Cald Working; Hot and Cold Rotling; Types of Rolling Mills, Hol and Cald Fosging, Hot and Cold
Exiruzion, Cold Drawisg

sMachining processes:  Classiticasion of Machining processes & machine toals; Censiraction, Specification and
working of [athe Machive and Deilling Machine; Sindy about Facing, Tamning, parting, Ciraoving, Threading sud
Enurbing, and Diiiling and other hole related operations

Vahrication processes: Classifivalion of welding Qperations, types of Ioints & welding Positions; Beief descriplion of
Are, Besistance and Gas welding techniques. Drazing and Soldering

Hrief Tntreduction of Mewer bechining Processes: Sech oas EOw, BOMW, USW, aod LAD, Mndﬂm wends i
hanufacturing-Austmaatico, Concept of CAD, CAM and CTM.

Refereners hnoolo

1. Raghwwaeshi B.5., Workshop Technotogy Vol. 1 & I, Tharpath Rai & Sons,

2. Kannaial P and Marayana K.L., Workshop bManasl, 2nd Bdn, Seitech pobdisheors.

3. Inlm 5.0, Mechanical Woekshop Practice, 2nd Edn, PHI 2014,
4

Teyupouyan T.and Pranitha S, Engincering Practices Lah dManaal, 3rd Bdi, Vikas Pl 2008, i
i — . - . o T _I_q.ﬂl__nthewmticé-if -
| Drastgnatian 121 Compulsory
| Proerequisibes | 1| Mathematics - 1

Credie and
b Comnlast s 1. .
ARsCssETERL | 'rhecry Exmnlbnation; (Scheme) End Semester Exam: G} marks
Meihads e Mid Semestcr Exem: 20 macks

3L) - 80Ty OPY 30T




1]

T

i
] P Internal Assessprenr: {Schemed 20 macks (5 marks fiw aftendance 4+ L3 marks for BECHL (R ]
E sulymission, Swrprige Tests, Tern paper oic)
H

¢ The seccessful student will learn: -

: . Solve Hineay differentiad equations wing Laplace mamsforms
P Coeyse |20 Evaluaee graiipls mtcarals and improper inbegraks
Checomes 13 Convent ling integrats 10 arest julegrals

4. Convert sucBace inlegrals 1o volume inteprals

3. Determine potential functinns for irvotslisoal force fields

B i e -
E‘fj;;! : % 'l'uik.e.a].l.d chatk, Poweer point proscatasions elo.
P Mappiog of conrse putcones with program ouleumes - _
. Ui‘::gi PO | BO2 P03 P PO3 PO PO POR FOS | POHLO
T 7 +— o _ - e R
or S o - - - I T
{ o3 | L A I | ' v b
Syllabus '

Partigl Differealial Fauation. Fiest arder PTIE, Formation of POE, Classification of sohtinn Complele, General and
Particular sobuiten, Lagrange’s |Eear PDLE, Mon-Linesr First Oeder PEE, Some Stndard fonm -F IR TH, TV, Clapits
methad, Figher Order Menegencous lincar PDE with constsat coeliicicats, ©. F, & 8.1, Monbiomegenenis PFOE with
cosstam cosflicients, € F. & P _

Application of Fartial Diffeesntial Hepation- Classification of Linene PDLE of sccond ardes: Elliptic, Parabnolic and
Fiyperbiolic, Sodation of separation of variables. Enlorior and Rxiertor BYP: Heat & Wave equalion, Lapace Equation.
Eaplace Franslovm- Laplace wansfermation and its propettics, Unit - step, [mpubse and Perindic funclions, Error
Function, Tnverse Laplace Teanstorm, Convoluion Theorem, Fyvaluation of Infegral by Laplace Teans-form,
Application of Laplace transforo o sotulion of ODE & PDE.

Fourder Series & Fowrier Transtorm- Fouwder serics, Convergence of Faurter Series, Half range series, Foarier Integral,
Fuurder stne and Cosine Integral, Covepbex form of Fourier Integral, Fourier Transform, Fourler Sine and Cozine
Trapstonn, Finite sine atd cosine lransfoms, Convolulion theavern, Appliestion of Fourier Transform to boundary
value profems..

Linear Algebra and Matrices- Vector spaces, Subspaces, Linger dependence and independence, Basis and dimensinn,
Dimeasien thearein. Tinear Eransfoemation, Rank- Nubily Theorem (Stateisent onlyy, Computation of Rank and mullity
of LT, Sabusion of lnear sinntliancous slpebraie eyuatians,

Eigen Values amd Eigen Vectors- Eigen vahues and Rigen vectors, Cayley-Hamilwn theorem, Application of Etgen
Wahws and Bigen Vectars: Ouadeatic foem, THagonalbzstion, Canonical forms and Solving system ol frst ovder
differentialf eguations.

References hoodks

f. ainand lyenger, Advanced Engineeriog Malhematics, Narosa 1"ub. Bouse
2. B.5. Grewsl, Hipher Enginsering dMathematics, Khanna Publishers,

3. EBrwin Kreyszig Advanced Bapinesring Mathematics, Fabn Wiley & Sous

Add e J_*"lui_d Mechanics

Presiunation 1 | Compubsory
Pro-rognisites | Wit
Credit 2nd i

Contact hrs 3¢L) - O(F} - B{F} - 3(Cr}

Theovy ﬁi.a.n.'l.i.i'miE'I}:I'I.E"téi;:flanle} End Semeste Er:..E.Lm: 60 warks

Agacssuent . blid Semester Exam: 30 marks
lethods " | Interna? Azsessment: (Scheme) 20 meacks (3 marks for atendanes + 15 marks fre r:ssignmcn!
o submiasicn, Swrprise Tosks, Teem paper el :

Conrads | The saccessfut student will tearn:
| Outeames - f 1

hlodes al . ) o .
Delivery U'ntle pud chalk, Power poink [JI(:SET?U?FIDHS, and praciic:l 51.3

Il of cowrse mstcomes wikth program otoomes -

Cauese " " ] ; i e e s

| oureome | TPU | P2 ] PO3 | PO ] FOS | POS i P07 | pOS | POY | POIO
[, ol L A R L3 R
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Svliabus

Enteodetion - seope und relevance; kulliod of anaiysis - aystem vs cantral valames - dillerenial vs integral approani,
Units snd dimensions; Fluid properties - contindins, deasiy, viseosity, surlaes fension, veloeily, pressiee, iempeniure;
Fluid Statics - Hydeostatics, Fluid Foress on planes snd curved surfaces, submerged and floating hodies, Buoyancy and
stability, Abmasphere os u fuwid; Fluid Concepts - Sheamtines, steeaklines, pathiines, viscous vs tnviscid Flowws, Janinar
v trbstelent flows, compressible s imeompossiohe Bows; Engincedng bormoull eguation; Contral Wolume anakysis:
Ehasic Laws - Mass comservation Jaw, thenodypasic Jaws, Newtoa's Jaws, Angular-hMomentun principle; Buckingham |
Fi_theorem: Sintifimde and modeling - sealing eifects; Flows o a pipus and chaonels - frickon thelor, LY :
easirenend dovies - Veum meter, Orifice metber :

Relercnces heods

1. Som, S & Biswas (3, Intraduction to fuid mechanies & Fluid Machines, THH, 2000, 20d edition.
5.1 Aparwat, Fluid Meehanics & Machinary, Thit], Mew Delhi,
3. Garde, B.J., ‘TFluid Mechanics through Prabluns’, Mew aAge Intemationa] Pyl Lid, Mew Dell, 2k Elitior.
4, Tunter Bouse, “Blementary dechanics of Fluids®, Tohin Wiley & Sons. Ueee, 9446
5. LH3hames, ‘ifechanics of Fluids’, MeGraw i), Int. Shudent, Eduzation, [G38,

b L ~fhg**##2 Enviroyntent and Feology

Designation | | Comgulsory N

Pre-cequisibes ¢ | il . .

Credit and . .y
 Conbea lus 2050~ - H . - o

Tieory Fxamination: (Schenie) Bnd Serester Exany: 60 marks
Aszezsment ) i ©o - Mid Somasler Pxans: 20 marks L
Belethoets * | Tnternal Assessmént: {Selime) 20 marks (5 matks for aftendance + B5 murks for assignment
sulamission, Suprise Tests, Tenm paper )
{ The successful siiedent will learm:
‘2. Understand enviremuentat probioms avising dos to deveiopmental activites
ol A, jdentify tac naleal resousses and switable methads for conservation and susianable
development
ClutooTies . . - . e .
4. Healize the importance of ecosystem and biodiversity for maintaining ecologicat
bajsnce, :
_ 5, idemtify the pavieonmentat pollutants snd abatement deviees

Mm.ies of Talk aad chalk, Power point presentalions, and practicsl ek,

 Delivery : . - - -

Mlapping of colirse ctcames with program ouleones R

Cowse | pay | poz | vos | eos | POS | eos | por | oS b poe | pouw

| Dksing . . ; o
|l oL | L L
..oz . i ol ¥

Svliabus

Introduction- ntraduclion and seope, Indian Seencrio of Matural Resources, Conservation of nairal resources,
Ercosystem- Evosystam and it basic concept, Struchire and function of an econyatem, Foad chains, food wehs and
coologicat pyramids, Loological secession,
findiversity- Hindiversily and its conservation, bypos of bindiversity, Fiot spols and treats to Bindiversity, Malionea
and global scenario, Bindiversity conservatiol,
Envirausnental Poblution- Ervironmental Follulion: Air poliution, Waler polfution, Soit potlution, barine poliusion,
Mise polivtien, Thermal pollution ard Muciear hazavds.
Social tzsac- Sustainable develnpment, Envitonatental cthies: Issies and possitite solutions, Chirrate change, globai
warming, acid rain, ozone layer depistion, nuckesr pocidents, Wastehsnd eeclamation.
Ervivommeniat Laws- Ervironsmenty| laws/Acts, EPA A, [984, Water Aot cle, 201
Refevences boaks
1. A Iamic Course in Poviromwsnestal Saodics, Beswal & Deswal, Pub, Dhangat Rai & Sons
7. Envirenmenis) Soodics. Blayucha, Vel Haiversity of Press
3. Fealopgy. (dum. Pub, Oiford & IBH
4,




5 .-"~ Text Book of f muﬂﬂmmtal EnEE ‘vnnuHml Ban. ]:'ul'.n F‘TH |
Semegier-if1
o o AN Sirneture of Materials ) B
‘Designalion |z Comypulsoy . . ‘
Pre-requisites | - | None e z
Credit ane . - i
| Cantael s | 2-0h 2R - N .
Theary Examination: Scheme) R Semesler Exan: 60 raaks
1 1. Mid Semesrer Laanr 20 marks
F— . : . - ]
Ddethods " | Internal Assessimont: (Schermie) 20 wmarks {3 marks for aliendance + 15 murks ot as5i gt
submzsion, Surprise Tests, Tern paner ets)
; The successtul student will leaen: -
E L Pumary objective 5 %o proscws the busic fundamenlubs of materads scicnce yod
ETIZIEeTHIE,
2. Expose the reader comununity to different classes of malerials, their praperties,
Course . shuchares and smperfeclions present i them.
Chikeames ' 3. Ikelp usderstand the subject with ease by prescoting the content i a stplified snd
logicel scquence At g devet appropeiate for sludentsfteachersfiescarchers,
4. Al the teaching lewning process dwough relevant iHlusteations, snimations, weh
content and practical examples.
5, Highlight impotant concepts fior each topic covered in the subjeet.
Mﬂdm af Taik and chatk, Power point pmmuranons snd pmchml iy,
Bralivery — : .
Magping of eoirse outcomes wilh progems oafconies , o _ 3 i
Coi - poy |poz [Po3 |Pod jros Po6 | Po7  |vos  leoe | sore
ouleonie I g . - .
car A i .
con T { R N B
T J T —_

SyHabus
[ntraduction- Histarical perspective of Malerials Scienes, Stricture and properties velatiowsp of Engincoring

Materials, Classificabon of marerials, Advanced Materials, Nano-materials,
Structire of Salids and Charscterieation af Materials- Introdiction to crystal structures and systems, Mersllic
struddures, Ceramie crystal streciees, Cryssallogeaphic directions and plancs, Milter indices, Denzity coinputafiong,
Crystaltograplyy, Diffraction melbods, Blectron microscopy, Melallography, Thermal chamczerization techniques,
Imperfections in Solids- Paint defects, Dislocations, Interfacinf Deficts, Bulk defieuls,
Diffusion- Diffasion mechanisms, steady and non-steady slate diffesion, Factors that infenee diffosion, | aw’s of
diffusion, Appiications of Ld{hision,
Mochanical Behaviour of Materials- Blastic and plastic properties, Creep, Fatioue, Fracture.
Ceramaic Materials- Ceramic types, Propertics, Processing Application, Advanced ceramics,
Composites- Tatroduction, Applications, Purlicle reinforced composiles, Fiber reiuforied conysites, Structaras
Compostis,
Leonamic, Brovirgumental end Soctal issaes of Macerialb Hlsage- Economic considerations, Favirunmental and soeicks|
| considerations, Revycling issues, Eife eyele anabysis and its uss in design,
| Relercnecs boalis _

I, Raghavan vV, “Materials Science and Bogineonng™.

2, Callister W, I, Je., “Materiabs Seienve and Eagineering: An Trdeaduction®.

1. George . Dieter, “Mechanical Merallarpy®',

i Wan Vieck, “Elements of Makerial Science and Ensinesvipg”

3. K i Gupla, “Matedial Science iy Bogineering”.
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Crooauisies 1o [ Chemisiy
Credd and
Congact s

ALY -DTY - OB = HED)

Theary Examduation: (Scheme) Cnd Seomester Exam: 68 sty
Aasossmenl Lo . ik Serpester Brawn: 20 marks R
wtethods [ Tniaraat Assessment: (Seleme) 20 mars (5 marks for attendance + E5 marks for assipnmer
suhmission, Swprise Tests, Tenn papecete} )

‘Fhe suecessTul stdent will Teur

Plusse: diagrams are imporlant for materiaks seience and engincering applications encompusiing
From struchis] materiabs bo funetioosl materiaks, ncluding clectronie, magnetiv applicatians, Yhe

Sﬂtﬁ::mq course in intended W make he stedents and reseaceh funiliarze wilh biuacy and gemary phase
e disgrams and microstrueture of different nragovials. 10 o be aobed that microstgeie phays a
vital role in deciding the properties of the materials. Thas, it is imperlani 10 connect the please
dingram infprmation for microstracharal evelwion.,
Mn{licﬁ of Talk and chalk, Pawer peisd presentations, and practieal efo,
| Drilyery . e e e
Ilapping of course ouleonies w'[rth }‘.lt'ﬂj_:‘,]‘ﬂt_t_lf oulemes o L |
Cowse | poe oz |pos  |Pes |res v |mw s |[mw o |eie
guteamc . s .
cor LA o P - A
cor g + " N S
Co3 J . LA V|
cod L oo CA A . A B o
€05 |.. L o T L
Syllabiug

Piise rate, Hume-Rothesy rudes, bover tuke, Free enargy of phese mixnee; Unary systeams, Eifect of pressire oo phase
dingrams
Hinary Isomovophowns Sysivms, Free cacrgy-composiion digesms, Lquilitriom  solidificetion, Moo- Equilibrium
solidification of atloys, Caring, cxampbes from Cu-Mi alloys, Zone rcfming . -
Phuse [diagrams of Binary Bntectic systems; Sclidifrcation of silectic, bypo-cuteetic, and hyper-cutectic alloys and
their morplmiogies with examples from A8, Ve-C Ag-Co Pb-Sn system
Phase diagrams of binary periteetic System, evolution of these phase disgrains; Sodtdificarion of pezisaetic aflavs, hypo
ard hyper-peritcctic alloys;
Coneepi of Liguicd Phase lenmiscibility Binary Maonoteolic akd Systectic Sysicus, Fvolutinn of moneteckic and
syntactic phass diagrams, froe —energy composition diagrams, Deveiopment of microslriclvres in systems Ce-Pb, Ma-
¥, K7 n, Bffest of pravity en selidification of these atloys
Concept of 50lid state inwnicibiity and spinodal decompositions, Phase dlagramns showing spinodal devomposition,
aterostrucural evolation, Thermodynamics of phase eqailfibria: Regubar and irregular solulions, Models for reaudar sod
jrrepular solutions, Qaasichemical theary - delailed descriptions Slabsility of ragular solution aod miseibilidy gap,
Application of Quaichernical to cubestic, peritcctic and Monaotectic systens, inlrinsic stability of solalion and spmoda).
fmportsat systems with inlermediate phases: Mi-AlL Ti-Aland Fe-Al systems
iron-carkon phase diagram and miernstructures of plain carhon stect aud cast ivan: nom-cguibibrinen strsctures
Some binary coramics systems: S102-A1203, BHO-Mal, sic and their mcrastrlchee,
Ternary phase diagrems: Gihbs friangle, isothermal and vetical sections, Pobytheinal projoctions, lwophase
squiliium Congept af the lnes, nides for constrection of tic limes, thres phasze cquilibrivn, concept of Hetrisngle, fous
[hase eqrifibria. '
atulti-component atlay systems:Staintess sieels, high speed- steels, super alloys, Heht metal alloys, rmlvaclory systedns
{AIZ03 - Si02 - MgO) /
References baolis .
| Plsse Transiormntions in Meisls and Alloys, Porder, Basterting; Jod ed, CRC Preas, 1951
2, F.C. Campbell, Pluse Mrgrams: Understanding the Bagies, ASM Tntermaiional, 202,
3. IR F West, N Saunders, Temary Phase Diageams In Malerids Science, Anchools — Woodhead 2004

i AMFEEEE Mechanies of Solids ) 1
Thesigmution ; b Campulsary
Ime-requisires | | Enginccrng MMechanics ——— . . —
Zyedlil and

\ Conlact brs .3[]..-} ST - 2P — A

| Asscssuett % i | Theary Ex;qmi:mt_i_i_}_n_: {Sulmmc‘.}.]iﬂd Semestcr Lm.mﬁﬂmarkq _




Methods Wil Seanester Fxam: 20 marks
Lerernaf Assessment: (Schene) 20 macks (3 wmarks for attendanes + 15 warks for s sl ginnene
submission, Surprise Tests, Teom paper eic)
N The suecssTal stndent will Fearm: B
1. T draw he 8% and Bad diagrams for varions beamsg umder differant touding conditiens.
2. To be able to deferming strength and deformation of members under various loading
Course i cintelHions,
CHYCOLeS ' ; 3. To deternsing the stability of the colanns wnder different end conditions and eitsclerseand
: the design principles,
d. laarn the lwe dimensious] sirees ronslurmation and apply i tur analysis of momibess
o ... with combined Joading.. N . . . .
IS;?:;;:F 2| Talk ured challe, Poswear point prescntations, and peactival ote. §
Mapping of :;q'g-azl_-'sc'ui'uicnmes wilh pi';;!.gr.&.:.n patcomes _ _ N B -
£ ) :
S pot | poz PO} PO4 PGS [POS | TOT [POS | POS | POID
Grieomo . - . . .
£} v | oo o !
oz R L d o i
£03 i . - . _ a
€0 i i R | i 7 !
Sylabus

Concept of slress and steain, Mormal aod divcot shear slrvsses and shains, Steesses on inelied plaes, Cagchiy's stress
thearean, Stress al a point, Strain-displacement relalions, Smalt displacement thoory, Comparhilit eonditions, Slicss
end Strain transforamtion, Prineipal stresses and shains, Mobe's coircle, Constitutive equaions, Strain Measurements,
Fure hending - Bending and shear stresses n beams, Bellection of beams, Thin walled Shells, Torsion of cireabay
shafis, Spoings, Faitupe theorizs,
References books

i. PopowEF, Lngineedng Mechanics of Solids, 2 ned ed., Prentics 1141k of TIndia, Mew Deili, 2000,
2. Beer, F.P. Juhnston, TR, and BeWoll, 1T, Mechanics of Materials, 3rd edl., Fata MerawHill,
3. Timashenke, 5P, and ¥oung, ILH_ Elements ol Stength of Materials, MeGraw-Hilk,
4. Irving H, Shames, Introduction to Solid Mechanics, 2 nd ed_, Prentice Hall of tndia,
e 2 Crandaly, S.H, Dald, N.C and Pardner, T Inbodoetion to Meclanics of Sobids, MeCraw-1h]E
i AMPEFE Pransport Phenomena _ 4'
Designation . | Compulsory _ _ . ) o
Pre-renuisites ¢ | Mone o
Credit apd o pepn
[ Contact bus -0 i) y .. . o
Theory Examination: (Seheree} End Setuestor Exam: 60 marks
Mid Semester Exam: 20 marks
Assessmcnk ) ’
M ethnds | Internal Assessment: {Seheme) 20 marks (5 marks for aftendance 1 15 marks for AssionIRent
submissicon, Snepeize Tesls, Torm paper etc)
The suceessinl student will learn:
. Toselect appiopriate damage messuses sud to mode] demase vsing suiable variabics
Clourse . | 2. To understand aod derbve thermodynemically consistent dissipation potentials, copstiictive
CNLECOHTHES ' equations and evobulion cquations
3. To classity and describe different kinatic laws of darags cvolution
4. To imydement the dranage theariss for snalysis of damage i shriciuves
Muu.:lﬁ:s of Talk and chatk, Power point presenlatians, and praclical et
Frelivery 1.0 .
Moppring of course suteomes with prageas oyicomes . _ L i
L IS ULV P PO4 | POS PO POT |10 Iy BUlG
| outeome L . ) | _ )
Coi LA . g’ . o
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Lanzinar Flow: Yeloeiny distiilution in Laminar low - Shet ymovwetum bakances - Fiow throwgh ubes, sustoves, Frow

af pon - Newtonian Buids,

Eequation of ddotion: Baualion of change for jsetlermal process - One dimensional cquution of motion and continity -

Ender and Nnvice - Slokes’s equation. Divensional saalysis of quation of change,

Turhulent Flow: Yeloeily distdbution by tarbulent flow - Semi cmpiricsl expressivng for Reynold’s stess. [rytersphase

reangpord in isothenisl system - Yreun's equation,

Heal Franster Analysis: Temnperaturs distribution in soiiils and Fluids in Jarinar {low - Fqualions of change for mats

comnponenl Syslems, . .

adass Transler Analysis: Concentration distrilndion int solids and i fnids laminar flow - Bquations of chanae for mubti

componelt sysleas.

Heferences hoalis

b, Jasdish Lal, Fieid Mechanics, peropolitan Book Compaay L, Dreli. Vikey Gupta and 3K Cupta, *Fluid
Mechanics and its Applivations’, Wilsy Bastern Lid, 1984,

2, bedi, BN, and Seib, $.H., *Llydralics and Fluid Machines®, Standard Dook House, 1589 LL. Snwrt, Transpart
Fuenomens”, fohe Wiley, Now Youl, 1982,

1 R B Pird, W Stewart snd 15 T Lightfoot, Whpanspori Plrenomena”, Wiley, Mew Yok, 1900,

4. U5 I Ceankopolis, "Trassport Procosses in Cherteal Operations”, 3rd Ldn, Pregtice Falt ol India, Moew EBelhi,

| 196 - | .. | . | |

_ _ AMFFFER Apptied Compntational Methads ) 3 |
| Drestpnation : | Conyplsory ) _ _
| Pre-requisiles ;| Linpineoring hMathewaties and compuber DU RIS, i

Credit and

Camtact s LY - 0T} - 2B - HCr)

T ii'c_m'y Ex:\m_‘matiun-: {Sc!wmé} Find Seniester Exanat &0} rarks

Assezsaienl . _ _ Mid Semester Exanu: 20macks . _
Ielethnds L Intornal Assesstient: (Seheme) 20 marks (5 waks tor attendance + 15 wacks for assignment

subsmission, Surprise Tests, Term paper 10

“The xpceessful student will learn:

i, To identify {he differcnces hetween “Exact nethods & Computatonal bethods™ and
apmticalions of Qwse methods,

3. Tn devciop knowledge of eipressing 4 reablife problem in terus of malhematics 1e to

Comrse . develop the skill of Masliematical Modelmyg,

Chalconies “b3. T identify and develop the skill 1o sobve read life gnginearing problews €., Noolinear
Froblems, lnitisd Vahie & Boundsy Value Problems, MNumerical Diflerentiation &
Tatcgration problems.

4. Ta develap skill of wriling Flow Charls of reel-life angineering probleas and translonn thase

it computer programming

MD{:‘“S of o | Talk and ehalle, Power poitt presentetions, and practical ete.
| Delivery ) _ : . . ]
| Mapging of course Guteonies wikh progrRm outeanies _ _ _ _ N
Cowse | peyy | poe PO3 PO 103 POK; por | POS POS | PO
okedtne ) . . . .
I~ <TH I R S . . ) Y
oz " 7 T 7 3 J
003 - A . v i AN
coa [ | I _ v . | i A
Sylfabuys

Review: lkros and its propagation, Figenvalues and Bserveciors - Procl and ltersiive sobvers. Faciial Differential
Equations {PERs) - Hyperbolic, Parsbobic and Elliptic PDEs, nonlinear P12Es,

Mrmtinear Pquestions: dalivaren, Qpen urd hrackeling melhad, Piseciion, Fixed point, Wemton's meihod, Scoant and
Fabse posilion method, Rake of convergehes, Berits and demerits of muelods, )
Teterpolation: Laprange, Mesyion divided difference Fornwata, Mewton’s interpelalions, and sriors i interpolatio. ¢




IHFEarentiadion: diffcrentiation using inkerpotucion forpaslas. ntenration using inmrpedaiion: Mewion-Coes larmmslas,

E Cranas quadratire nules, Oedinary differential equations: Taylor, Baler and Runge-Rli methods,

¢ Muomericsl [nlegretion: bMotivation, Mewlon-Kotes githed, TPrapewnidal sude, Simpsan’s rale, Rhombers mkepralion,
Cavss Cheadeatire, tritial Yalue Problem: Molivalion, Futer's methng, rdodifted e methael, Ruange-Kutia moeghods,

Adaptive inlegrations aud multistep methods, Boundary-velue and Fipen-value Profben: Methods snd Applicalions n

fcrhanres.

Statistical Coneputtions-Frequency Cluant, Regression Analysis, Least Square f, Podynomwial [W, Linear and Manlinear

Rogreasion, ddultiple Hepression, Statistieal Qualivy Conteol Methods.

References hooks

1. “Mumerical Methods i Engincering™, M. Salvadari, Prentice Hall Inkovnatiomul, $96§.

2. “Apphed Mumecical Mothods”, B, Caabae, Kricger Pob, 1590,

3. “Applicd MNuuerical Analysis”, CF Gerald and 2.0, Wheattey, gt edition, Addison-Wesiey, (998,

“Mumericat Mathomatics & Computing”, W, Cheney and ¥, Kinesid, 5[11 edilion, Brooks/Coic, 2004,

. Applicd Partial Pafferentin] Equationa”, Paul DeChateat and David Zgchimann.

- “Partied Ditferential Equations for Sienlists and Brginecrs”, Stanley ). Fattow.

- “Mumerical hethads for Partiz] Differential Bqualions®, Willism F. Ames,

“Mumericel Methods for Eiipric uml Parabolie 1artin] Differentinl Equations®, John R Y.evisen, Peter Knabaey
Latz Angermann

I I T R

C WEFETRE Feanamibes for Enginoers

Destpnation . : F Compabsery
Pre-tequisites | 5 | Mane
Credit and 3Ly O(T) - 061 - MCe)

Theory Examination: {Scheme) End Semester Exam: 86 usarks
Mid Semester Exam: 20 marks

Azsoasraent .
Wlcthods © | Imternal Assessmicnt: (Schemed 20 marks (5 marks for attendance + 15 marks for asFgnenent
submission, Swrprisc Tesks, Tecin paper eic)

The successtut shwdewt wilf Ienrn:
1. Prepwe accounfing records and semmarize and interpret the acconnling data fir rmanageriif

Colrse ) decisions
Sulcomes 2. Understand the macro-economic envivonment of the business and is imnpact on enlemise
3. Undersland cost clements of the groduct and ils effect on decision making
womed |4 Undersiand the concepts of finanvial management and sl investment,
;ﬁi’r&z_:ri Talk E‘:!.'l.lj chalk, Power poini pr{:ﬁsentaiiﬁus, snd practical cie.
| Mapping of coursc outcores Wit program outcomes . . ) - —?
f{‘f’;‘::m POl | PO2 P03 PO TOS FOA P07 POS POD PO
Col A - ' i | ' -
o 7 7 7 7 . T R
o3 | v A o | —
cod o S B A
Sybales

-Enginesiing Eoouomivs: Intraduction to Engilkeseng Bronomivs - Fundamental conceyls — Time vahie of mowey —
Cash Bow and Time Diagrams — Choosing bebwean 2blemative invesioent propacals — Methods of Econamic analysis,

 The etfect af bowowing on investment- Varioas concepts of Mationsl ecame — Significance of Nutional Income
cebiasation and iz limitations, Inflation —23efinition - Process and Theovies of Inflation ond measures to cutatigd, Mew
Eeouomic Policy 1991 Tmpact o induwstry. Acecuntancy: Accounting, Frinciples, Provedurs — Double cotry systony —
Jonernat - Ledger, Traif Rnbsaree — Cash Book - Preparation of Frading, Profit and L.oss Acomint — Balance sheer Cionsd
Accoanlice  Toleodiciioo - Classiiication nf easts - Wethnds al ety Tealsifguns afeostiug  Cost shewl png

| préparagion of cost slieet- Breskeven Anabysis — Meaning and ils spptication, Limitations,
References hooks




1 '.“T-fl;dm'}' Mﬁlcmﬁ.ﬂ.tcnan Eugiueéring Beanenie If’.l'.i.ﬁ;iplua; el i—ItIL 2004, e B
7. WK Pewett, Modem Loonomic Theory, Siltan Chand & Co., 2003, ‘
3. Agrawdl AN, Tndian Eeanomy, Wiley Fasdarn Ltd, B Pefhs, 2053
d:  lain and Narany, Accounting Parl-l, Kalyani Pablishers, 2052,
5. Avora, M, Cost Accounting, Yikis Puisticalions, 2013 i
Semester-V
N o AM*_**** Metallurgleal Thermodynamics and Winettes
| Drestgaation E..E_. Compulsary

Pre-renuisites | Phose diagrams )

Credit sad

Coutgerbs | 300D -0 3 . )

‘Thesry Examivation: (Schee) Bod Sowester Exam: 60 wsacks
Aszesament . . Iid Servestar Bxamr 20 wmartks )
dlathods " 1nterna! Assesssrent: {Schemed 20 naiks {5 mardes for attendanee + 15 marks for HASHEILLAENE

subinission, Surpise Tests, Term paper g3

The sucocsstul sts dcﬁ_t will begru:
1. Toidentify thermatly activated processes in materials and medatlurpy,

{(:}iltﬁf‘n&e 2. To demonstrate tevmodynamics of erystal growth and phass transfonoation, debecls, el
' 1. To design and develop thermodynamics of Ceramics, Pelymers and Corlposites during
. Synehesis

! Mﬂ‘.iﬁ of Talk and chalk, Power point preseatations, snd practivsl ete.

Drebvery . . - ..

Wapping of course culeomes with prugra®m outenmes _ o .
Cowse | poy |poz  |por  |pod |ros  |po6  |po7  |ros  [ros  |role
SAuteome , . .y . -
cot o K 5 7 1t L\ _
€02 ' il - R S
PCO8 v “J RS A ‘*' l
SyHabug

Tniroinctiog: Feview of thesmodynamic fuactions, laws of thermodynamies, enthalpy, heat capatcity, internal calrogy,
comfigurationat entropy, fres encrgy fusctions and their refativnships, Gihbs-Helmholly relations, Maxwell eelations,
Clausius-Chipeyeon  cqualion, itgortance of thenmodyramics in ‘materials scienee-illusteations  aod  examnples;
applications in areas of materials techinotogy, industrial and process melabburgy, retated caleulation,

Thormodynamic Heactions and Rate of Processes: Theanally activaled processes in materials, stability of pnateriiis,
activation enersy, polential bartier, Archenivs equation, rate of reactions- fiest order, second arder ete, intepduction do
solutions, mixing Rmctione, ideat and noo-ides] solstions, refated caleulations, thamalynamics invobved wilh vate of
touding {anctastic behaviour / adiabatic louding}

Thermal Praperties of Matevials: Specific heet - Dehye and other models, hest capacity, thermal expansion, thermal
enpchaction, thenmal siress and shack, melting point.

Crystal Growtly: Formation of crystals, theories of crystal growth, humugeteons and heterogeneans auclradioo/eyystal
arowtly; eriteria. for equitibiia in cryseat growil; solid solubility; kinelics af growth - sucleation, diffirsion and sarface
grizration, distacation; metion of dislocation, dislocation densily, supercooling, growth of single crystal of bigh
perfeetion, whiskers and whiskers growth.

Fhase Transformatons: Classification of phise transformations, order ol taosformation , Givhs rule and
applications, rapid solidificatian swel it melbods, slass transfoomation, abloy selidification — celiuisr, dendritic,
culeniie; periteetic, entectoid; boundary iransformations; recrystallizaiton, grain arowtly, eifect of atloying clements;
strengthening mechanisms, shape enmary cifectsflioys, thermodynamics and metatlography / polymorphism.
Thermodynamics af Mult-Component Systen: Cribhs-Dithem eyustton for torsary and waiti-compooents systams,
kinctics of solidifeation and melting, fhermodynarizs of nels,

Thermodynamics of Defects ! Iistecations Thermodynmnins of tattice defects, enthalpy of fovmation of vacancy,
ierskitial and substilutionat impurily, Fronkel's defects, calowlabions o all these opies, thermal energy tequived to
miuhoize the distocations.

Thermodynamics of Cersmies, Palyuers and Composites: Phase changes in Ceramics, glass transition, glasses,
phase changes v polyneecs and s ilane aleriais, phise cleggs e composiles, meladie glases,
Thermedynamics of Surfaces and larerfacest Surface cnergy, surface tension, sbsomption kinetics of diffosion in

sotids, Rate conteolling meclanism of interface reachiuns, gnergy, shape, segregation ab exlemal and iternal interfaces,




sy of interface stabilicy

Tevm Paper: Ou rocent advances based on litecabure survey andfor lalfienustey visit

References hoaks

I Gaskedl David B, Iatroduction to ivletaliucgieal Thernmdynamics', deGraw FERIE, Sstost cditaon,

2. lere Ho Brophy, Robert b, Rose aod Joba Wollf, “The Stuachse and Froperiieg ol baterials, Yab 10 |
Fhermodynamios of structurs’, Wiley Bastern Pvt, Lid,, W Delin, lates) edition,

3 Tueplery BOH. Slneoduction w Metallurgical ‘Thermodynamics’, Latese edition., Tu Puldishers, Magpur, 1993
onwaeds edition,

4, Hpadhyays G, 5 and & 5. Dube, “Problens in Metatlurgical Thermodyoamics and kinelies', Lates| editian
Pergamaon f'ress, 1977 anwards.

G0 Kewneth M. Ralls, Thomaz [T, Couctiey and Jaha Wolfl, ' Totroddtiction o pacersls Setenee and Enginesring’,
Wiley Eastern T, batest adition,

G, W, Kurz and Dn ) Fisher, ‘Fundamentrls of Salidificption’, Trans, Tech. Publication, Switweriand,
7. BOW. Balluffi, 5, M, Alles and W, C. Carter, Kinetics of Materials', Joln Witcy. ’
2. G, Ehachamvyan, “Theory of Smchural Transformation i Solids®, Wiley Inerscienes Publishers,
9. &L Alper, "Phase thaprans: Materal Scicnce and Teehnology®, Yol 6, Academic Press,
1 Alale Gapta and Chatterjee, “Thermodynamics and Phase Bquiltbrivm’
o AMZ*¥H¥ Non-Ferioos Metals and Allays _ '
Dicara nation 1. - Comgaleoy ' i ) ]
Pro-requisites | Mone
Credit and
| Cotosryg | © | 20 D E - 3ED
Thenry fixaminatlon: {Scheme) fad Seoester Fram: 60 marks T
_________ Idid Scoveater Exam: 28 varks
Agsessment N C ' ’ —
Methods "] Lrtesnal Assessment; (Seheme} 20 marks (5 wnactes for ailendance F §3 tarks far hssigrment
! subimission, Surprise Tesls, Torm paper ole)
. The seccessTul student will learn:
To comprehend the hasie principles of non-ierrous matarials and apply thase principies
damanding engineering applications,
Coupse f.'l?l Unebersiund the struckare and progrerties of ponforrons metads and
. alloys
Cutcarmes Cﬂg ldentity the plasas present ia different alloy systems by analyzing
the phaze dizpramns
CO3 Apply Hu basie principles of non-ferrous physical metallurgy for
recummending waterials for specific applications
Mm.ie'q of Talk and ehalk, Power point presevlations, aml practical etc.
{ Delivery - -

[ Mapping of course suleanes with program aireones _ B
- 7

g:{ﬁfw POL P02 (P03 P04 |POS  |POS | FO)  poa iros | role

Lol o ' '

oz w’ S

04 ¥

d v —

= |2
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I
|

drict intraduction fo exsraction of aluminiune, Ahwninitim and s afloys; physical, shemical and mechanical [eoperties,
classificatinns, heat {reatable and non-heat-treatable types - stvcheral featares corrosion befvaviour; cladding wad ather
uethods of eorrosion pratection,

Brtet introduciion w exfraction of titaniun, Titaniun and its allays; physieal, chemical and mechanical properties of
fitanpum, effect of nther elements on its properties, types of titanium allays, microsunctaral features, propetics and
applisations,

EBricl introduction te extraction of magoesiung Mapnesinm and its alloys, stmeture, [eesprertics and applications of
magnesinm and some g ﬂitﬂyﬂ:_ln{:lnilulgy of mannesing cystings: Iief trndnction fu exteaction of copper; LT
and its alloys, electrenl conduclivity as influenced by olhor elements, alboys for high condnctivily,

I

Lead, iin, rine, sirconiom, ather non-ferrous alloys, relovant phase disgeams and misrostryental feabires, properties
and apphicalions




E e resistant materials, struvtira-property relationship, high (erapesanie spplicstions, superailoys, apphicasions basced 1
| on sipuetare and propeties, inlermetallics,

______ i Polmear L I, Light Abloys: From Traditionad Aloys to Manocrysials, difi Reliion, ButferivorthHoinomsinn,
2006

2. Alun Russel] zud, Kok Looug Lee ., Steuctire-Froporty Retations in Nonfeiroas bletats, WileyTnierseisnes,
2005,

3. ASM Handbock: Properlios and Selection: Noefemous Alloys and Special-Purpose dMatedal, O™ ediion,
ASh Intemationzl, 1990

4. Tascph RB. Davis, Alloying: Understanding the Basics, ASM lntemational, 2051

5. Angeln P C oand Ravisankar B Non Farous Alloys: Strustores, Properics and Lngineering Applicalions”,
Cenghpe publishers, 2012 '

AMPRTEE Matevials Cﬂémcturiﬂ}_ﬁnn B B __I

Designaakon | Compuataory i
Prerequisides | o [ Stmcture of materials

Credit and A(L)y - B} - 2(F) — KT

Couact hys . -
Tlicory Gxamination: (Scheme) End Semester Exam: 66 marks
wiid Serpester Bxarn: 20 marks

Assessmant _ Tt —
hdaliindda " | 1ptevnal Assessment: {Scheae} 20 marks {5 marks for attendance + 13 magles For sssignonent
submiission, Surprise Tests, Torn paper sic)
“Iie seceessinl studend will iearn:
]. Deseriptions af s range of cammon characterization meflods for the determinatian of ihe
structure and eomposition of solids.
Course

2. Theory aned peactics of x-vay and clectron diffraction,

Cnkeomnes ) R o
3. Basic elemenls of electron smberasenpy.

4. asic aspeuts of optical and thermal characertaation wethods including probe GrOSCORY
and spedtroscopy.,

MD{.lES of i + | Falk andd chatk, Power potal presentations, and praciical ete.
Brelivery . . . o
| Buppiog of course cutcomes with progran guleomes N _ o
Cowse | pgy |po2  |Poa  {Pos  |pos [P |Po?  {POE  |FOS | POI0
auleanis . . e -
col . | L Y L
co2 B o LA N -
CO3 _ A v b L
cos___ |4 L R T ]
 Syllabns

Crystaliography: Overviews in bonding, Bravais lattices, Milter indices, inparfestions io crystals, erysial structures af
comnen metal, ceramics, polymers. symunetrics in crystals, point groups, space roups, reciprocal lttice, mophology
Noray Mffraction Technigues: Production of Xorays, ils properties aud lezards, photon scadering, X-ray diifraction
andt Bragp's law, Inlensities calonbations, Laus techniques, Debye-Scherrer lectmigues, modem diffractometers,
diffractonicler measarements, - determination af aryslal stuchue of powder sample, small sngle scatlering, line
hroadening, particke size, crystatlite size, residual sircss measnrement, plane indexing, precise parameter measursment,
phase identifieation, pliase quantification.
Optieal Microscapy: Principles and opeisiians af microscopy, resobution, magnifieation, msnerical aporure, depth of
Field, viewing area, contrasl, peemetry of optival microscopes, application of microscopy in metalliwgical stodies
J (qualilative and quantitative), mamphotogy and symmetry, grain boundaries and dislocattons, phase conlrast mieroscop.
Elcctron Micvoscopy: Llectran sources, elecloon diffractinn, principtes and aperation of scnning chectrun niicroseope,
peomelry of cletlron microscopes, speciinen handling and preparation, secondary checlion mmane, hackscatlensd
clectron image, imags processing, anabysis of alectran micro-graphs and factoraplyy studics, tansmission electon
miergscomy 1T
Seapning Prohe Micrascopy: Principtes and sperasion nf scsnning poobe microscopes, scanmnmg  tmmelling
EnCTiEeT P, ALOL [Hres mieruseepe, Mg fiwce mricroscupy, pography sludies, nanainduidation el iLs probiag,
Therma! Analysis: Therme gravimetiic amalysis, differemisl thermat analysis, differendal scanning calovhwetery,
| shermo-mechanical anatysis and their applications,




Farm Papers On cecent advarces based on literaiire sucvay andéor ]ahfimiwLer'}'.-' wisik

Beferenees honks

b Orystals and Cryslab siroctares, RAD, Tilley, Johin Wiley and Soms, 2006

2, Glemeats ol Xeray Biffraction, Cublity B D, Addison-Westey Publishing Co.

3. Biectron Microscapy and Analysis, PJ. Gootlbow, F.E Fhenplueys, Tovlor & Sancis, Sccond edition.

A, Solud siake chemistry snd its Applcationg, Antouy B West, Wiley Siudenl Fdition,

5. Pundsmentals of Moaolecutar spechvoscopy, Colin ¥, Bangwell and Ebrine W, MeCast, Tat MeGrsw-til Publizhing
o Ekel, Fonrtly edilion.

4. Materials Cheractertzation: [uroduclion 1 Microscopic and Speciroscapic, Yaog Long, Tahn Witey#Euns,

AT # s PUI}'III'&]'__&'{:_‘E;?::IIQE and {“.‘nmp_di;it_‘é_s_

Frestanation + i Computsory
Pre-reguisites + | Cherishy

Credd and
| Conlagt s, HLY-O(T) - KF) 4(Cn)

Theory Examinaiion: {Scheme) Bod Senesier Exony 60 marks

Asgessleil i Mid Semastes Pasin: 20 wmarks _

hcihods "] Elesnal Assessmend: {Schome) 20 marks ¢5 madles For allendance + |3 wiarks for ﬁsﬂigmuené.

subanission, Suisrise Tests, Toom paper efe) _

Aller eosngplelinn of the course, students will De atde tn:
1. Understand pabymerization process and rechnigues

Course . - Explain the stwcture-praperly refations and flow hehaviows of palymers

Ok ' Lemonsirule chisracterization and testing of pelymers aud composites

Uodersland the manufactueing process of compaosies

Choose an anpropwiate polymer material far virous applicatinns,

RE

Mades of
_Eelivery A o
_Delspping of cowvse onbeomes with progeam oMcomes

Talk and chalk, Power point presemalions, sud practicat ete,

Couse |y | poa | pos | Pod | pos | po6 | eor | pos | pos | poro

oufepang | " | " o :
Col v S R 4 LA
coz___ o v i
o3| I

Sylkabog .
Chemistry of Polymers: Polymortzation methods and kinetics, copolymerization, dillerent copalymers, pulyrnerizniion
techmigues, modecutar weight of pelymers, glass teansition tanporature and crystallinity in podyimers. Synthesis and
propeciies of thermoplastics, Thormosetting polymers, Maloral and synthetic rubbers, Thamoplastic Elastamer,

Polysrer Charaeterization: Solubility aad swelling, defennination of moleenlar weighls, polydispersity, snalysis of
palymers waing B, XBD, thermal (BEC, DMTA, TGA), microscopic {optical and elechronic) teciuioues,

Polymer Rheslogy: Flow of Newtanian and non-Newlonian fluids, peratieters istuencing the polymer theotogy, bypes
of theometer, viscoclasticity machanical modets, nibber curing,

Pulymer Blends: blend miscibilily-miseible and trsmiseible blends, thermodynamics and phase mamhology,
Compounding ingredienls, crosslinkicg and wvalcanization,

Polymicr Provessing: Compression mobding, tansfer melding, injection molding, blow molding, seaction injection
medding, extrusion, calendaring, rotational molding, thermoforming, bwo-rolf milk and Wesmal mixer.

Polymer Testtng: Mechanical rests, Conductivity-therual and clectrical, dielectric canstant, electyis restatanee, suthos
and vulume resistivity, swelling, agsing resistance, envirommental stress crocking resistancs. ASTM codes for golymer
sk,

Polymer compasites: Fiber and mabix mateviabs, fiber archilcclore. Mansfrering fechaiques- Hane By, bug
moulding process, vompression molding, Howid compostle mouiding, Filamenl winding, Puliusion, resetve pubymer
enmposites, Theraal and wechanical propertics, Testing of composites, advantages and applications.

List of Experiments:

1. [deniifieation of variows polyiners.

Bulik photo-polymerization of Methyl Methacryfaee _
Preparation of Pulysiyrene by 1be fiee vadieal polynertzation process
Freparation of MNylon by inlerfactal polymerizsliog _

o Preparagiun ol cared cpeccy vesin by roend lenperaiire reaction

fi.  Malooular welghl determination by viscemetry and end-proup armlysis
7. Mechanical tesfing of plasiic and rubbery

2
k)
q.
b




e s R

; £, lrepamalion and inechanics wosting of fibar winforeed plasties,

Referencey baoks

|, Pubymer Scionce, Vasasl K. Gowariker, ¥, V. Viswanaihan & Tayadev Srecdbar,

2. Fncyclopedia of Polymer Science and Technatogy, Hernnn I, Madk,

1. Eascnials of Bolywer Seience and Ragincering, Pa C. Painter and Miclrael . Coleman.

4, Blysicat Properlies of Polymees, Jumes dack, Kia Miai, Williwm Grsessley, Feo Mandebem, Fdward Samuslski,
Jaele Koeniz, Georne Wionall,

5. Plasticz Bopineering, . I Crawford, Povgsinos Prass,

6. Lewi Baok of Polywer Science, Bitlmeyst, John Wiley & Soas,

7. Mvinciples of Polymeyization, Odian G, 4th ed., fohn Wiley & Sons,

%, Processing of Palymer Maiix Composites, PE. Mallicle, CRE Press.

AT Trom aud Sieel making

Designation j; | Compuisory
Preequisites | 1 | None

¢ Cradit and - i
Contact g E{L}_T oty - 8k - EECQ.
Theovy Examinstion: (Scheme} End Semesier Exany, &6 marks
Astensment - Dotiel Bemester Bxam: 20 ks

tethaods "1 Taternal Assessment; (Scheme) 20 mardks {5 marks {or allendance + b5 marks for assigmnent
subraission, Surprise Teats, Term paper etc)

Alier the cnmp!utiﬁn':uf Lhis coutse, studenis whi be able to

Cowrse . l.  Understand the iraditional and modern stect making process,
Ctooeres ’ 2, Demonsteate difforent kinds of [wmaces, operations and retnedial meases
3. Apphy the knowledge to enhance the productivity and o improve the quakiby.

I;vim.jn:::-; _QF 24 Talk and chalk, Power poind presenlations, and practics] o,

debivery | o - _
Wiapping of colrse outcomes with program culsames o o

Cousse | s | ppa  lpos  |eos  |Pos | pos  fpo?  |Pog  lros | POIG
trngine . . - 1.

or | v I I o
o2 NN A . Y . A o
o3| ] 1 1. R 4] R

Svllabug

FROTIUCTION OF [RON AND FERRO ALLOYS: History of lvon Making, Traditiona] Iron Making, Bvolution of Blast
Furiace, fran Making in India. Tran ores of the world: Distribwtion; Indian irow oves, limesrones and coking coal tepnils,
problems associated witl Endian raw wdoriats, Jron ore benckiciation and applomeration, lheory and praciiee of sintering
and pellclising, Testing of burden materials, Blast Fumpce Reactions, Thernodynamices snd Kinetics, Fundamentat
studies, Tilast furnace design, other auxitiary units, plant layout, recent developiments in the desipn & operation of blasy
furnace, regvkarines in upeeation and ekt remedies, Blast fumacs eefractovies and instriauentation; Blast fumace slap &
as impartance, formation and use. Direct woduckion wnethods, Details of some commercial processes tike Rotay ¥idn,
Elcctric Pin Tron Fuenace, HYL, Midrex, Flailised Bed, Corex Process, Pyrophworieity of DRI, Fernostlay Furnaces,
[raduetion of FeSi, FeMb and FeCr, Milrided Fearnalioys.

Wefarences broks : .
aking, Shopping and Tresling of Stecl, 10 th Edition, Edited by Uniled Stades Steel, 1985,

Ghosh and A, Chatleriee, Tronmakiog and Stechmaking: Theory and Practice, PHI Leaing (P) Lid., New Delhi, 2008,
A Biswas, Principls of Blast Fumnace Jron making, SBA Publications, Calcalis, i981.

Eurt Meyer, Pelietizing of fron Oves Springer Verkag, Berlin, Hodelbery, Mewyork, PSE0,

Strashirger, Brown, Stephonsun & Mancy, B.F. Theory and Practice, Vol.b & 11, 196%, Gordon & Beoach, Mew York.

K K Prasad & H.5. Ray, Advances in Rotary Wiln Sponge lvon Plant,

Robert L. Stephicnson, Direct reduced on — Technology & Economics of production und use, 9RO, fron S Steel
Boctely of AMIE,

8, K Gupia and A JSue, Ferraalteys Technalngy in Erwlisn, €KL 1952 hiifind Pub., Hew Lelhi,

g, Thupkary B, ‘letvaduction to Madern beon blaking®, Khanna Publicaitong, Tethi, 2004,

03 105 ooy anud WG Thvenpont, Tlast Pornsce: Thenry anel Practice, Pergasoa Yress, Taloed, 1979
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FPre-reguisites o
Credid and . i - i
Coantact by _ ___ﬂ_L_j A
Thewry Examination: (Seheme) Fid Semester Lram: 60 marks
N Jeled Servesler Exame: 20 marks
& gsessinad _ B o '
I'-:«[{:Lhnds " | Internal Assessment: {Seheme) 20 narks {3 ks for attendance + 15 marks for assignmees
stlmsisaion, Surprise Tests, Tenn paper ele),
: The wnecessiul student will learns ) B
Crrrsr . b ldentity the core values that shape the ethical behavior of an engineer
Ohateomes ' 2. To crenle an dwseancss o professionad cthics and Human Vabes
L 3. Tw appreciate the giglies of otheps
Modes of . . . )
Delivery Talk and clalk, Power point pl'-esmmi_tmns, anel pra{:timl.clu.

Mapping of course owicomes With progmm outéones
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Syltabus °
Wahges: Coneept, Types, Rokeach Walue Swvey. Differomt Kinds of Valyes individual, Sociew’, Material

Bsychological, Caltnal, Moral and Ethical, Spicimal; The Burgeoning Crises at Each of these levels. Modern Approach
i the Shedy of Values: Analyzing [ndividuad Human Valoes such as Creativity, Frecdam, Wisdem and Love: Value
Spectonn for 2 Good Lile; The Indinn Conceps of Values, Comparisnn of casemn snd western eoneept nf yalues,
Eihics: Values, Morals awd ibies; Need for Ethics m Professianad Life; Kohlberg's Theary of Moreal Development and
Tts Applicability 10 Engineers. Peofessivnul Etbics: Values m Wark Lifo; Professional Ftlies snd Ethos; Codes of
Conduct, Whisde-Rlowing, Curperate Sociaf Responsibility, Case Studies on Ethics in (usinoss,

Intraduction w0 [PR: Natwe asd Enforcement, nesroational Cleractor of IPEs, Role of IPRs in Economic
Develapment. Patents: [nreduction to Patents, Object of Palenl Law, Tnventions not Patentable, Obtaining Patents,
Righls and Obligations of a Paleafee. Copyrights: Inlmoduction o Copyrights, Sabjeet-Matlers of Copyright, Rights
Conferred by Copyrighl, Tofringement, Assipnument and Licensing of Copyrights, Copyright Societics, Taternationat
Copyright, Perfarmer’s Rigbis. Trademarks: Functions, Significance and types of Trademarks, Digtinetivenass and
Breceprive Similarily, Registration Procedure, Trademark: Registey, Grovads for Refusal of Repisteation of Tradomarks,
Comncwrene Elac, Charneter Merchandising. Trade Secrets dbesmring, Types of Trade .‘J‘ﬁ:;ﬁ:!s, Geatatory Position of
Trade Seercts in [ncia, Pronfs Required in Trade Secret Liligation Cage,

Fatrepranaurship: Concept, Functions, Need and Importance, Types of Entrepronenrs, Ealreprenenrship Journey
Irnevation sed Problem Sabving, Macket Understanding, Besonrce Mobilizatinn ’
Referenees boaks

L. Mika Muarlin snd Roland Seinger, *Ethics in Engineeering’, Tearson Education/Prentice TTalt, Now

York 1994

2. Govindargjan M., Matwrajan 8., Seathi] Kumar V. 5., ‘Boginecring Frhivs' Prentice Hafl of Indin,

Mew Delhi, 2304,

3. Charles 10, Fleddennann, “Etlics in Fngineering', Pearson Pducation/Pretdics Hail, Mew fersey,

200kt {fnetian Repriat),

4. Chardes E. Haris, Michael 5. Protehard and Michael 1. Rabing, *Engincering tthics — Concept and

Cases’, Wadsworth Thoinpson Learning, Enjted Stakes, 2008 {ludian Repring now available),

5. Coneepss snd Cazes”, Thompaon Leaaming {2080). :

6. John B Bostright, *Ethics and Conduct of Business', Pearson Education, New Desded, 2000035,

7. Edmune (3. Sezbaner and Robert L Banry, “Pondamentals of Fillias for Scientists and Engineers?,
| Caduord Universitg af Press, Cxford, 20451,
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AN Weochonient Metihurgy ]

e t Conypibsory
Pro-reguisites 3] Stuches of Materils

- ontact ks

Credid and 3y - O{T)— 2B HCo)

‘Fheary Examination! (Scheme) End Sernester Raam: 6 meks
Assesament g Semesfor Kaany 20 marles

Rdellds . * b Tpternn] Assessments (Sehenie) 20 marks (5 marks for attendance + 15 marks for assigament
submigsicn, Swpriss Tests, Term paper efe)

The suceessful student will learnt - B

This coursc i primarily desigoed to dovelop the fundamenlud sspeces of mechunics of
Conrse ] deformstion and Fraciurs of materiabs by destructive trsling,

Oukeores | Al the end af the course, the student witl be able to identifly and anatyze. the deformation
meclanisms tat oeenr in melads and alloys so that the metal forming operations can be sasily
1§ nnderstood,

Mﬂqﬁ of o | Talk und challe, Pawer point presentstions, and praciics e,
Delivery I . ) .. . —_—
tiapyine of conwese outcames with program aetoowcs .
Lourse | pgy) | pey sox | PO+ | POS bos  feor  (voe |Eos | roi
.CO] _ ¥ fe - '
Oz W o g v " o
Loy e y LI o]
€04 . L2 J L.
Syflabus

Plasiic Deformastion in Metats and Alloys: Crilleal reaolved sher stress, Defeets in erystatline tmaterials Foint deteeis
and Sine defects. The concept of distacatinn - Edge dislonatian aud screw dislocation, [nferaction belween distocations,
sessile dislosation, glissile dislocation, disfocation clinh, Jogs, Forces on digkorations Energy of a dislocution, Frank
Eeed sowree, slip and beimuny,

Fracture: Flemeutary theories of racture, Gritfith's theary of britéle frachwe, Ductiis Fracturc, Mokeh sensitivity.
Elardmess Test: Methods of lardness desting Brinclls, Vickers, Rockwell, Rockwelt superticial, Shose aod Pokili
methods, Microhardness test, relationship between harduess and nther mechanical properiics,

Tensian Test: Mechanism of clestie action, near elastic proparties, Engineering steess and Engineering stram, Tole
atresustrain curve. Tension Test and tensile properties, condilions for aecking, clfect of temporaluee and strain rake on
tensile properties. Compressinn Test: Elastic and in slastic action in comgressian, compressio Test. Tmpact Test:
Motched bar impact test and Hs significance, Chatpy abd Frod Tests, significonce of fransition temperature curve,
Metallurzicat factors allecting the rapsHion leuperntute, tormper embritlement DIFLT corve and ils impartance.
Frachae doughness tesling — COD and CPOD esis.

wEechanical tesbing for madeiabs, Mensarerient bockaigues in experimentsd solid wechanies, Non-destructive Lesting

References books
[. niechanica) Metaliurgy - GF Theler
2. Wechanical Rebavior of Material - - A, B Coneney
1, Fngivesring Materials Science — CW Richards
4. Iechanical Metaltmemy - White & Bu May -

AN #4%F Nanainaterials and Mano Technology
Desipnation ;| Compralsery ) _
Prerequisites | - | Engineering Mathemnatics and compueer programting

Creelit and AL - (T} - P} - 3(Cn

Contack Livs * _ L
Theory Examinationt (Scheme) End Semester Exam: 60 marks.

Aaveaanienl ) i N . Mid Semester Exam: 20 moayks,
Methods | Internal Assessment: (Scheme) 20 spavks (5 marks foe attendanee + 15 sarlis for assignimen
pganission, Suprise Teals, Tons pupey. e
"The suceesstal studen! will lezrn:

L. €anidentify potentiat of sanonalerial properties and narotechnology.

2, Cun understand and iptepre TEM and Sk micrographs nf _nansmalerials  and

I
Chateomes




Na s e,
1 Can able to demansicste uses of nanomaterial,
oA Can abibe to entity the scope of nanomaterial and nantleshinglogy,
tdncdes ol . . . . .
. Falle arwl chatl, Power poinl presentaliums, prachics| ete.
Mapping of course aukcomes with program otenines _ . _
Course . . .
| ourcame P ‘ HEITOE 3 ““1.’_{]4 PL'}‘: P.Ii}ﬂ PUT.-‘ PCJ_E POt PO
] A L N N . ¥ ' i
coz [ LA T A N O A O R i
i co3 | I I B 3 i |
| Co4. j vl ‘f _ . o
SyHabus . )

Intraduction o Nanomaterial and Nanotechnalogy: Nuno techinedogy, Nauo-scienck, MEMS, CNT, Fullerens,
Mao-machines, Seniconducior technolamy, ek,
Solid State Phystes: Introduction, Strocture {physics of selid statey, FOC napoprarticts, Senicanductor slnchures,
T.agtice vibaslion, Energy band, Reciprocal space, Farmi swfaces, Localized partteles, Mobilily, Bxcion, cte.
Metheds of Measuriapg Propertics: Review of measurement methods, Parlicte size, Spectroseopy, LEED, RHEER,
serface sineetares, microscoyy - TR, SEM, FIM, ATM, cle.
Eroperties of Manoparticles: Properties of nann-particles, Meiai munn-clusives, Semi conducting nano-partiches, and
hfolecular clusters,
Carkon Nanostruetures: Cacbon nenostructures, Carbon-maoleeule, Carbon chusters, Ca0, COFR0, CEHR, CONT,
Agplecations,
Wane Compasites;
Bulls Noogstriciured Matevials: Solid disordeced namostoeiuees: Synihesis, Faibire, Mechanieal properties,
Flectrical propurtics, Composite glasses, Povons sificon, Nanostiietured crystals, and Photonie arystaks,
i Manostroetored Ferromagnetsm: Basic, Para-, Fero-, Fenil-, Antiferto-msanetisin, Effect nf bilk nano-slnicturing
on megnetic prapertics, Dynanics of nano-magnets, Mamonore comisinment, Manocathon {erromagneds, iant and
ecdossal mapnetoresistagce, and Ferrofluids,
Quantem Nanostrneturs, Seli-Assemy and Deposition: Quantuer wells, Quanlum wices, Quantnn dots,
¢ Preparation, Meodlayer, Multiplayer, L3 filsa deposition, VD, PVE, Spirtering, e,
References boaks
f. Introduction te Nanotechnotogy, C. P. Poale Je., andl F. I Onvens, Wiley Inferscience, Mew Yok,
4. Muno Stuctures and Mara Materials: Sywbesis, Properties and Applications, (uozhong Cac- importal College
Preas, :
3. Manamaterindy, A I Bandyopadhyay, Mew Asze nfermational {35} Limited.
4. MNanogtrecturcd Materials Processing, Praperiies and Applicaiions, C. ¢ Kaouh, Taico Publishing Hewse.
3, . Manolcchnalogy, W, b Atkicson, Jaico Publishing House,

_ AMEEEEE Tleat Trentment and Phase Translormatien

Dresighiation ! D Compadsery

Fre-requisites  © : Strackure of Molerials
Credit and -

roce e 3L~ 0(T) - 2(P) - 4(C) - |

Thenry Examination: {Schemej Eod Semestar Examy; 6 macks

&hid Semesier Exam: 20 marks

i Assessmend . ) : : S
hicihods " | luternal Assessment: {Schene) 20 macks {5 nuavks for attetdunee - 15 marks for assiguiment
! snbliission, Surprise Tests, Term paper ete)
The soecessful student will lesrn:
Understanding the thenmodynamic snd kinetics for phase wansformations
Dome . Understanding of homogeneous and heterogencous nueleation as welt as arowdh processes
Oateomes " leading to a parsiewlar microstrucrs

Understanding of dilferent types of solid state phase teansformalions
Seudy of difterent heat treatment cycles and their sbtained properey

| Delivery . _
| Mapaing of course outcomes with pragram catenmes _ _ o
[Caurze | POI_JPO2  [PO3 _ Trod | PDS  {rose [ vo9 LID08  TPos {TOi |

Talke and chally, Paver podnl presentstions, snd practcal ele.
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Syilalatis :
Tatraduction and classification of plase trassformations. Diffasion in solids: phennmenalogical appeoach and atortistic
approach, Nuclestion snd growth theories of vapanr do Higuid, Heuid ko solid, and sorbidd to snbid transforniations,
homuoptueons and heterogeneens straim encrgy «Hfect daring aucicalion, interface-controbed growth and dilfision
controlied growthy, avernli rransfarmation kinetica. Principtes of selidification, evolution of microstrctires i pre
enetals and afloys. Precipilation fom solid sulalion: types of proeipitation reactions, crystatlographic deseripibon af
srecipitates, precipitaion sequence snd ape Tardening, spingidal decomposilion, Tran-cathen aflpy sysiem: iron-cabien
diagram, aucleation and growth of pearlite, eodling of bype-eutectoid, ewectaid, and hyper-eutectnid stoels,
development of microstructires in cast irous, Feat treatment of steela: TTT ared COT diagrans, buinitic wansfomalion,
marlensice transtormalion, hardensbility, role of aliaying clements i stecls, conventional heat treabna of sieels.
Massive transformation. Crder-disorder transtorarlion. hase transfornations in and heal treaiment 61 some conman
non-ferrous netaks snd abloys.

References bondis
1. A Pocter aned ). Easterling: Phase Translovmation in detals and Alfoys, TR Fress, 2000,
2. Guorge [Crauss: Stecks-lleat {reatment snd Frocessing Prineiples, ASW Tntomational, dateriats Pack, Olio,
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B _ HgHE+T s Urgn_s_)__imthmﬁt Behavior g)_:d-%sychuiﬂgy_ -
Dresipration {1} Compulsary
Yye-requisilys 1]

Credit and

Couwgact s HLY- 0 O{PY - 3L

Agzessment L o Mid Semnester Exane: 20 marks .
bl liods - [ Tnteraal Assessment: {Seheme) 20 muagks (3 marls for atlendance -+ E5 marsy [or pssignment

submission, Swrprise Tesls, Ternt paper b’

The sueecssiul siucent will iesrn;
Introduction & organizationat behaviewr, Histarical development of the Beld and some
clillenpes ir confenporary times, Leoaming and percephusl processes tn argsuizations ond thokr
inpheations for work-tife, Worl related stiludes- jab sabisfretion, oreanizations] commpitment,
orpanizational justice, organizational citizenslip behaviour, Tadividual differcnces pelated o
Course .| pessanality, emetions and abifiies and fanctioning in arganization, Croep proccsses in
Otemmes 1 orpanizations, Fompadion of groups and  teams, Elfective teams, Cogwnunication  in
oraanizations, Social influcocs processes in orgaoizations, influeneing people, power dynamics
and polities ang iyact on organizational functioning, ‘Thenories anel siyles of lcadership in
argartization and their impact on organizationel funciiening, Cresnizalionat ethos and culbue
and its topact on productivity and welb- buing, Various kinds of oraatizational steuctres and
| their effecliveness, managing vrganizations in times of change.

[ntraduction: Historicat development; concept af organizatiou; elements of srganizational slruciitre, scopc of
eraanizafional behavieur. Motibvation xad job satisfaciion: Major theorics; content and process; (Adums, baslow,
Vo, Herehersd, ringic and exfinede motivalion; ncenlive systeras: Inh sulizlenicn; coneepd md delzmmingnts,

role of power in leadership. Commmication: Communication process: 1ypes of conmunication, commuication
L channels and nebwariy; batriers to conmmication, Group behereiour and centliel; Defiming and classifying oroups;

Mm_lr:s of Tatk mtd chalk, Power potol presentations, sad peactical ele,
Uekivery . . . .
mlapping uf cowse oboommes With prograns onicenes ) ) L
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| oulcoms ] . ;
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Leadership: Functions xnd approaches; frail, bebavional and contimgency madels; elmrgoteristics of successiul leoders,




1 slages 0F group deveboprent; conucpt, cawses and consedquences of conflicss; methods of cenflicioresnbulion. Drefinition
of Indusirial and Oraanisatonal Psychology, Magor Fields of IndustriadOrganisational Pavehology; Personte
Peychalogy, Frgancetes, Vovational und Careor Counseliing, Organisation Develonment, |pduslria} Befations
Referenees hooks

Aantodt, i, G, (001 [ndustrizliovganizational psychology. Mew Delhi; Congase, : i
Buthans, F.o(2003). Organizational bekaveord 120h Ed ). Mew York: MeGrmw Tl ;
Flnchincloy CRO05), Peychology applicd to work, Mew Delbi: Corgape.

Bobbing , 8., Judge, TA., &Sanghi, 5., (2009}, Organizationat behaviar §3h Loy New
elhizPeavaon Frivcasion,

Riggin, R.E.£2003) Intraduetion to IndnstrishOrganizadonal Payebology (4th Ed)New
Jersey : Prentice-Hall,

Semegter-¥1

AM*HHRY Intvadieerion to Computational Materials Selence

Digrignation s § Compulsory 3 T

Pre-reguisites 24 Applied bialhemativs and computntion i _ i

Credit and i . ! ' ' T

Conkact heg ) 3{12'_?__' _U{T} —AF) - 4Cn _

Theary Examination: {Seheine) End Samester Lxam: 60 marks
Mid Semester Exams: 20 mwrks
Assessmenl i T o
bethods - © | laternal Assessments {Scheme) 20 marks {5 marks for atteadance |- £5 marks for assiglunent
submission, Surpaise Tests, Tenm paper ete)
The snceesstil student will learn: o
{oawse |} To understand hagee of material nedelting.
Chslewmes Y| 2. Different multi-stale modetling technique uned their corefation. !
3. T use open soures wnd comumercial sofhware for solving simple prohlems.

Mmlje:s el Talk and chalk, Fower poinl prezeneations eke,

Dealivery - - . )

tapping of comrse ontegmes with progrant outenmes L L o _
Cionse i ;
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Sylabus

Ingroduction and Fundamentals: Tatroduction to various regimes, maltiscals modelling & siroulatien of Thialerials,
System size vs compubation time, Paralled processing

Ab Initin Methods: Dengity funclivnat theory, guantum mechanics, schradinger wave cquartion, weny parlicle system,
car parvinsle wethod, bom apenhetmer approxbmation, hohenberg-kohn theoror, kohn sham formetation, Eocal
density spproaimstion, hineh’s thearem, pseude podentisl, coergy mimlmisation techaigues, crampies of crystals and
noL-cryskels

Latrice desoscale metiods: Lattice gas automata, lattice diveelor model,

Coarst grahfng: Particle based modals-Lattice gas moded, connolly witlinms approxination, spatial madels, dynamis
{tamporal) maodels, application te pelymer-and pabae materials. grain contimwm modelling, computational wniero-
mechanics, multiscale coupling,

Term Paper on application of Muobtiseale Modeliing to Coruposile damage, Pislocation behavior, Phase field
madeling, Modeilmg of grain growth and microstiuetare in podycoystalline matecials, Modelling of stisetdral materials
And other recent advances baset ua filerature survey '

Refevenees boaks
I, Intnduction to Matevisls Modelling, Bd Zos H, Barher, Maney Publishing.

2. Cewmpatational dbaterial Svience From Ab Initin to denke Carlo Methods, ¥ Ohne, ¥ Esfarjani, ¥. Kawazoe,
] Springer,

i. 1 Blultiseale Madirinls dodelling: Fundamentals and Applicatians, 13 7. Xiao Gua, Wondhoad Pablahiisge Limited,
i Camwibridge )

4. Compatational Meso-mechauios of Composites, Leon Mishoascvsky, Ir, Tohn Wiley & Sons,

5, doltiseale modelling of Composite Material Systems, ©. Soutis & P.W. R Baaumom Woodlicad Publishing Tid, |




f Comthamm Scale Shralaton of Englocering Malerials-Fundanentals, wicrostraceords, Process Applicalions, :
Taferk Fabbe, Barlat,Wiley,

7 Annual Review of Maerials Besearch on Canpulasional Materials Research, Vai 32,

% Undermanding Molecrlar Simubision- from Algorilla o Agpplication, Fresdke! Daan, Smil Herend. Acwdemnic
"ress.

% Moetes of Workshop an Campulatinnal htulerials Science, Tndian Jnstinee of Scicnees, Bangalore, 06-08 day 2009

16 Caompuiationat Material Seience, Dierk Raobe, Wiley-YUE Verlag Gmbli

11. ndultiscate Modelling & Shmubation, Attringer & Coumoutsakas, Springer

12, Computational Matesials Design, Tetstya, Springer

17, Combinalorial hMaterial Science, Balaji nacssimban, Sweva K Mallaprajaca, Wikey

l4. Mbalerials Tnformatics, Pata-Diriven Discovery in Malerial S, Krishina Bajan, Wiley.

AM T Fatipne and Fractuve of hatevials

Destpnation . | Conpulsary
Bra-requisites + | Siccneth of Materiald, Tmear Alpcbres o
Credit and

LY - O(TY - O} - 300

Theory Examination: {.Sl::hcme} Find Seinester Fram: 60 marks
Mk Semester Bxgan 20 marks

Conkagct s

Aszessinent R o _
jufethnds | Tatesnal Assessment: (Sehemed 26 marks {5 marks for aliendanes + L5 marks for assignmenn
' submission, Surptize Tests, Term paper etc)

The suceesaiul studont will tearn:

Coorse | 1. Ditlerent typos of defovnation and wechanical properlies.
Outoomes "1, [ole af mechanicat propetties in designing,
B 3. Dffersnt testing sechnigue of mechanical chariclerization.
Mmlies of o | Tallc and chatk, Power point presantations, and pragtical ete.
| Bilvery ] . . : I
| Mupping of course enteomes with brogram cuteomes , ]
Comse T |poz  hpos  |Pod  |vos  |Pos  jwor  |Po3 | POS | POID
b ! ] ] .
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Syllabis

Crverview: THEfererl responses of material to keading, material properties, FracrosCopic experimouts aid s relevance,

physical mechanizms conlalting the belaviar.

Elasticity: Aturmic seructure 2nd bonding, Atomic interaction, physical oriain of elastic modulus, Generabized Hooks's

taw, orientation dependence af ehastic maduius,

Plasticity: Theovetical shear steength of erystals, Pai, bine and voluime defects, edpe amd screw dislocalious, Furgers

civonit ned Burpers vector, force bolween dislocsions, movement snd eractions of disloeatons, sfip planes,

twinning, stronglering mechunisms, wark havdening, geain boundary strengthening and solid selution strongthening,

bric stresd-steain curve, necking pheunmensn, yield eriterla, plastic siress- strain refationships.

Visenelastivity and viscoplasticity: Responscs of viscoelastic malerials nnder different loading, erecp and relaxation,

Maxwetl and Kelvin models. - :

Creep and Vractove: Primary, secondary and tertiary craep, creep mechanisms, dislocsiion creep, diffusion creep and

grain boundary cesep, croep laws, Aualysis and Applications in Desiga, Hrittle, ductibe and fatimne fraciuvs, acture

surfaces, Criffilh's theory, modes of fracture, energy release Faie, stress intensity factar, crack tip plasticity, I-inbegeal

and Crack Tip Opening Displacoment :

Fatlgue: Cyclic faads, constant amptitude and variable anpiiaede lamls, cycie counting lccloigues, infinile Tifs, safe-

life, Gail-safe, dunage-tolerant desion philosaphies, Low cycle and igh eyele fatigae, Stress.Life spproach, Strain-Life

appoach and Fracture mechanies spproach, Cunpnelative damage hienries.

Term Paper: On recent advances frased o Hterature survey andfor fablindustry wisit
References books :

1. Momnan B Dowling, Mechanical behavier ol materials; Engincening Meibods for Dedformation, Fraclwre amad

Fatigue, MPreatiee [Toll,

2. harc Meyers and Erishnan K. Chawla, ddechanical Behavior of matacials, Caumbridgs University Press,

1 Witliam F. Flosford, Mechanieal behavior of malerials, Cambridge Univessity Pross,

4. Thomas H. Couriney, Meclanicat behaviar of materiods, Overseas Pross, . ]




5. Jozchim Reesber, Marakd tharders, and blactin Raeker, Mechanical Relavior of Enaineering Malerials, Springer,
6. Prashanl Kagowe, Elements of fracture mechanies, Twdo MeGrase M0,
7. 8. Buresh, Fotigee of Materialbs, Camabridye University Presy
8. RW Hawzherg, Deforation and Fraciure Mechanios of Engincering Malerials, Jobn Wiley & Sons.
910k, 1A H:tum, Iniraduciion to dislocations, Pergamon,
104G, B Dicier, Mechwnical teletaliurgy, ddoteaw Hilk
M***""* Corrnsion bL:EnLe and I ugmeen g _;

Fresbanalion : Ll_‘lmpul__k_.__q_t}' )
Fre-reqinsies | Chenistry o T ~
Cradit and
Contact hrs E B

Theory Examination: (Scheme End Semester Exams 60 warks

Mid Semester Exam: 20 marks

A BEss1ne ]
blcthods | Tibernal Assessment: {Seheme) 20 marks {3 macks lorattendance & |5 marks for LELIT ST

subnission, Sumpriss Tests, Tovm paper efe)
Comrse | The successful student will fearu: )
Onkgnanes ’ _ .
Mm_l::s of Talk and chalk, Tover polal presentations, and practical cic.
Dalivary e .
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LELLtI'UL]}LmILﬁ! Thcm}r Fﬂlm*imn fate ﬂcu‘.fﬁtmn pnias ization, Lnnccnu.ltmn fodar t.:ﬂimu. anndic cﬂhmju. rmxm‘f
control. Tassivation, Tafel squstion,

Types of Corresion: Difforent forms of corvostons-unifoms, galvanic, ceevice, pitking, hrergrabular, crosion-corvosion,

see, bydrogen wacking, comoston fatigue, freting cowoston, effect of metalhorgicat variables and envirpoments on
diffcrent forms of corresim,

Corasion Trotecting: Cortosion prevention methods-ano die proleetion, cathodic prolectian, inhibisors,

Corrosion Testing: Electrochemical techniques-polentiostsd, Tafel exirapulation, linear polarkeation, salvanostat,
impedance spectrosoopy. Thermogravimelne dcchnigne, sabl spray sost, weight change IMERIEHIENLS, COreEion and
arldation resisling matorials.

Har Corrosion: High tempessture oxidation of metals and afloys, laws gaverning oxidation, nmbten salt COMYORIOTL,
lequicl netad corroston.

Radmtmn Diwmsge: Inboduction and nagere, types of radiation damage in difforent mater tads

; J Principles ad Pravention of Corrosion, Denny A, Jones, 2nd ed., Prentice-Hall, Tne.,
Corrosion Eogincering, Fontana ML G, and Greene M, 1., ML{rraw Hill,

3. Conrasion and Coteesion Control, Tdip 11 H and Revie R, W, 3rd Ed., foim Wilew &
Reforenee Sons,

hoabcs 4. Corrosion, Motzls Hmdbook, Vol |7 A & B, 9th e, A5,
The Fundarpentad of Corvesion, b C. Scolly, 2od edf., Porpamon Press.

6. Fundamentals of Clectrochemicat Colrosion, E. B, Stansbury and B A Buchanan, AZM
[ernalional,

LN

[Designation. | ¢ | Compulsary o N o
| Pre-requisites | o[ Nil . N .

Conlact hus
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Assessmenl . Tlu-:ar.'}f Examinatinn: {‘:Hmme] End Scmester 1ixams: 60 marks
Methads ) Mid Setester Exam: 20 marks
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submiasion, Swrptse Tusls, Term poper ebe)
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Modes of Tatk and chalk, Power point presentations, and peactical cle,

Dretivery o .
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An latrodusiion to Indian Cuflare- Hissory and Culiure rough ages: Ancient Tneia, Medieval Tndia, Modem Indis,
Languages and Lidersdure: [ndian Lanpuages and Literature-t, Indian Luiu—.ﬂlugcs and [iterwhore.IE, Religion and
Mhitesaphy: Religion and Philasophy n ancient India, Retigion wmd Philosaphy in Medieval hudia, Relipions Reforn
Movemenls (o Modem India, Painting, Peeforming Acts and Azcbilechre: Indian Painling, Peefonming Arves: Music.
Brance and Droma, Iding Architectare SCIEMCE AND TECHROLOGY: Science and Technology in Indin, Scientisks
of Ancient Indis, Science and Scieotists of Medieml Tndia, Scientists of Mﬁdﬂlﬂ Tndia EDT_.FLAIION Tduchtion in
India, SOCTAL SETRUCTURE: Indian Socisl Slluctmﬂ Socia-Cultrat Tssues o Lﬂntemp{rmr}r TIndia SPREAD OF
ENJ}IAN CULTURE ﬁn_i_%'r{t}e‘ 17 Spread of lndlari {“u!n_'u e Ahroad,

Henpester-YiT
l o Alp[ewrwa Ma:’iel!iug 2nd Simulatlon In Materials Processes
Designation | Compulsory
Pre-requisiles ¢ | Mechanics ol materials, Heat trtalm&m Mechanicat Procoasing af Magerials.
Credit and

ML) - T — B(F} - 4Oy

Theory Exuminallon: {Schewe) find Bemester Txam; 60 marks
AnBtsaneHE e i Sexpester Bxam: 20 martks

Ifethods " | internal Assessmient: (Scheme) 20 marks (5 marks for attendanee + 15 ks for assignment
snbrenission, Surprisc Teats, Team papor che).

{oqtact hrs

After the complecinn of this eonrse, stadents will be uable g
|, Understand principtes, methods, and spproaches of simubzation and imodeling,

&T::i’:m 2. dentify, Formsudate, and sobve engineering probleins.
- 3. Choose modebing and simulation techniques 1o computationatly sobee any metal processing,
opcrations,
Muodes of Tall and chwlk, Power point presenlations, angd practical che.
Byckivery : T
wlupping of course nutwmw with pragren gutiomes I -
Coutse | noy | pn FO3 pOL | POS POB 07 POR pOS ] POLD
DLRCOTE i _ - —m
T TN T A 4 R
cor || — v } i
co3 - B i L T
Syllabus '

Intreductien to modeling- simutation models,

Casting process: Modelling of heat tranafer, direct heat conduction medetiing, one- dimensional and nubtidimensional
imverse madeiling, eid floar and bew! franafer modeld, the il vncs nf sobidificotion, melalinek interfaeial heat
transfer, Jeformation and siresses in caslings, tharmomechanical modelling 1n casting, determinstion ol besd fraansfer
coefficient and air gap widlh i peemanent moukd castings, eontinuous casting uad BC casting process,

Welding procesy: weld heat -zource mordels, thermal analysis with-mierostseture, franstert fluid fow, vesicdual




Heat treatmend: Melal guenchanr, inteefacial beat srpsfor, diffusion model, micrestriere model, carburizaiion

el quench cruck sinlation, creep staukadion,

Mudeling of material processing: Rolling, forming wnd exlession processes. Artilicial Neural Networks 13 muterials

[racessing, Mhase-field wodcling and bonte-Carle siowiations, Intveduction lu comeercial soffwares, o

References hooks

b Medaling m Weldig, |lol Powdier Foaming sud Casting (bids, L. Koarbsson), ASM, MateriaisPark O1F, 19497,

2. Szekely, ) Bvaus, 1Eand Brimacombe, LK, The Muathematical and Physical Modelting of Primary hietal
processimg Operabions, Wiley, [HHE .

Mumetical Rectped: The Art of Seientific Computing, Cambridge Univ, Press, MY, 1988,

1R, Poirier sud GR. Geiger: Transport Phenoniena in Matecials Procegsing, TMS, wairendale.

R.I 1. Guthrie: Engineering in Process Metslbargy, Oxtoed Science Publications { 19897,

Barber Z.H., 2003, "Introduction of Materials Modaling”, Maney Publishing

Wing IR, 2(#]),, “todeling and ?Lmuia!mu of Mineral Processing Systems™, Society for Mining, Metadlurgy &
; Lsploration (SME).
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AMFEEES Rachine Learnina in Malerial Scienee
Designation . | Compulsory !
- Presreguisites : { Bapinsering Malh{:m.mc::
| Credit and

“Theor } E.\"I!'Hllldtlﬂﬂ {"icheme} Enl Semesier Bxam: 60 marks
Asgessment i : ikl Sencstes Fxde: 20 myarks

tuletteads " | Internal Assessment: (Scheme) 21 marks {5 marks for altendsnce + 1§ marks for assigrment
e submission, Swprise Teuls, Tenm paper ete),
After the eampietlon of tluu vorrse, stodonis will be akite ta

Course Sl Undersland the bau]c COnce)rs Ad haLhmqum af Machine Learning,
Chiternyes | 2. Tdentify and sabve the problem using a suitable machine: leaming technigue.
_____ . 3. Able tg design applitalmn using maching lemming icchniques,
Blodes of Talk and chalk, Pawer point presentations, and s ’u:tu:::l SR
- Delivery _
Mﬁppl_i__]g of course autcames with program uubcmncs _ ] __ _ .
Comse | oyt pop | o3 | vos | pos | pos | pur | max | pos | toto
ouksome I T [ . - .
“cor | 3 | A B
cor b ek X )
oo L % L.
Syllabus

Introduction to machine learndng: Types ol teurning, Inductive classilication, Linear mgression, Decision e,
Frobabitity and Dayes learning, Experimental evaluatiou of leaming algerithins, Logistic rearession, Supparl veckw
maching, Kernel function ad Kemel Y,

Aviifietal nearat aetwarks -Perceptrons, Moltilayer neuesl notworks, Back propagation alporitive, Different activation
flactions), Computaticon] leaming theory, Clestering and wnsuporvised fearning,

Implementation of vartans Machine bearndng alporithmsCoding with software toals, Infroducing mactine learning
lools tw degign solultons for verions problems ]'E.lEI.E-E{t 10 meteris] science,

Refereu:ea hupks
I, Tam b Mitchell, “Machine Leamning™, MoCenw Hilk Edweation, 2017,

Z. Alpaydin, L “alroduction to machine lesing”, MIT press, 2014, Marsland, 5. “Machine learnina: aa
algorithmic perspective™, CRO preas, 2015

3. Christupher M ishop, “Patlem reeoguition and machine leaming” Springer Scisnce Business Mediz 2006,

4. Richard O, Duds, Poter B, Haet, David G. Stock, “Patiern Classification® Second ediion John Witey, 2001,

5. Tom M Mitchell, “Wachine I earning”, Mu:{‘nw Eist] Education, 2617,

0. Christapber M Bishap, “Pattern cecognition snd machine learnmg”, Spanger New York, 2086,

7. Goodfedtow, [, Dengio, Y., Courville, A, &Bengin, Y, "Doup kearning” (Vol, 1), Cambridge: MIT press, 2014,
|4 Hechard O Dada, Fewer B Hanl Sdaved (G Sk, Paliern Clssificslion” Seeond edizstan Jolu Wiy, 2005,




. _ ANTFH* Y Coramics wid i{{‘._t_‘r_gc_t_qri_uﬁ
I_"-I:,:.Lgnatum : CUIltpLﬂbUl".-' —
Pre-tequisitss
Crodit and

Contacthrs -

l‘-'{T--] - i"-'(T} . U{P] - _aq{.rj
Theary Bxaminafion: (Acheme) Eod Semester Exan: 6 marls.
Asscssment N aid Semester Exann 20 mirks.

Methads "1 Internal Assessment: (bchcmc} H marks {5 niavks (o dtondanse -+ i5 mmk«: HI L Bt
sulimission, Sarprise Tests, Temm paper, $te.d :

The successfnt steudent will learm:

5. To identily Ceranvics and Relractories.

Counse . .5. To kaaw and understand coromion Ceranies aad Befr ncwueq
Ouicoses - | | 7. To develop knowledge of expressing and upplylng Ceramies md Refracturies i & real fife
problem. o
| 8 Tokeow Ceramics for mediead and scienlific proguets, |
E;?:;;L T'afls and chall, Power point pt‘c&u}tﬁitimls, practivat, e,
§ Mlapping of CEICEE QUHCNTINS with mcglam vifcomes L i
Course” [ oy | poyp PO PO4 |0 POS | POE FOT-.|  POR POY [ POID
. aulcome . e
~.cal I B S S A
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Syltabus .

ﬂeneral Intradnetion: Concepls of materials seicace, Definifion and scape a:uf ceranics and corzmic materials,
Classification of ceramic materials, Conventional coramics, Advanced cermmies, and Arcas of applications.

Ceraniie Structures: Basic shuechices, Silicates, $ibica, (Hass, Ceramic vxfdes, ete, -5 .

Progorties of Cerarics: Meclsnieal properties, Thermwl properties, Eleelries] pmpe: ries, etc.

Fngincering Ceramics: Carbide: Boron carbide, Silicon cocbide, Tinium carbide, Ziconduem carbide, Hafnium
carbide, Uraninn cacbide, ete,, MNitride: Boron aitride, Silicon nitide, Aleminium mtmln,, alte., Silicde; Modybdenumn
dizilicide, dorides, Sialon, Grapbites, ete.

Tefractories: Classification nf Refractortes, Modern trends and develapments, Basm ray m'lte.rmi*: Elementary ides of
wmasnfachaing process technatogy, Flow diagram of sleps necessary for manufaclore, ﬂ[td Unsic proprertics aad areas of
applicatio.

Fundamentaks of Refractory Soience and Engineering: Hrief review of raw mater 5315 Gap arading, Conkinuous grading,
Tabiseation and fiving, sfc.

Cerunics for hicdical and Scientific Products: Tissue stlachment mech:mmm, Hm aciive materials, Mearly inent
erystailing ceramics, Porous cevamics, Biouctive glass and glass COTHITICE, {,alrsum phﬂsphat-:, bused ceramics, Carbon
hased implanl weatavials, and Deatsl ceramics. S

Cernmies Frevironmenial fimpact: Life oyele assessment of ceramics, and {ase ﬂluuu:b

References bonks
1, Rlements of {eramics, Fo H, Norton, Addison-Wesley,

2. tundaoenials of Cecamics, LW, Barsomn, Instinde of Physics Palilishing, | Bl]bl‘ﬂi apd Philadelphia.

4. Iptrodoction to coremics, W. D Kingery, Uavvey Keni Bowen, Donald [Laberd Uhlmdrm

£ An Intwodvetion to Coramics and Refructories, A, O, Surendranathan, CRC Press,”

5. Coramie Marcrials Processes, Properties and Apptigations, edited by Philipps Boch Jean-Clauds Miepee, ISTE.
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 AM®RSES BRle Blement Vethod

__!_Ju.t;?nd.tluu ;| Elective

Cred il and

Contact brs (LY - OFTY — 2(P) —A(CT)

Thenry Bganmination: (Scheme} 04 Senester Fxany: 60 ks

ARgessriee ] Mid Scarester Bxam: 20 marks

e lhods " [ Anternal Azsessment: fSchome). EEI marks 3 mark.:, lor attendapes + IJ mmks fur asstpaniem
e, || subission, Susprise Tests, Teom pager ete). L _ ;

After the completion of this cowrse, students wiil be abbe to ' i
Course ] E. Alnderstand the basic concept of FRM and able to solve amually, i
hescones ' 2. Apply FEM to vurious ssiucourad probloms
3. lepart konowlados an r;l_‘u;nmun:ia'l FEA soflware.
Modes of Talk and chalk, Power pusnt presentalions, and praceical e,
D-Elwew

Course - _
..*‘ﬂﬂwxi_lﬂ_._.....__F.}t e Pm S I IR e M | Tow
cot T 4 ' I "'-r A 7
coz | LA I T v 7T T
Sylkalug

Introductinn: Histery of FEM, Application, Concept of Discrctization and Tncrgalation, ‘Dli‘fﬂ] el Steps in Finise
Elersent Analysis, Domonsiration through FE Anabysis of Axdally Loaded Far,

{ Wariational Metheds & Energy Principtes: lntroduction to Variational Caleatus, Energy Principles — Prirciple of

Wirlual Work and :“an|ﬂf:|:m'*ﬂl:ﬂr;-.r Yirtual Wink, Principle of Minimam Pateniial Encrgy aud Complemanlacy Poteneial
Fuergy, Mixed Prineiples,

Clagxical Finite Element Methods: Ritz Mothod, Method of Weiphted Residusls, Galerkin method, Strosg & Weak
formulation. Oue & Two dimensional siructursl & non-shuctural boundary vahue,

FEM for Sobid Mechanies: Finite element discrefizating — Plecawise Tnterpalation 4 Shape Functions, O and €1
Iderpolation, Conventioaat 10, 20 & 30 Elements, Special Elemends, Sub Parametric, Super Pacamclric &
Isopavansetyic elements. FE Formulation asing Variations| Methads & Eoergy Principies. Coordinate transtoratation &
Jucobian, Mumerical ntegration & Caleslation of Elemeant Malkices.

Introducton to Mhderizl and Geomeivic Now-Hrearity: Procedures for non-iincar problems, anc-dimensionat
plasticity problem, Finite Eimm:m anabyaiz using commcma.l software ﬂml MATLAR cﬂdmg

Heferenoes hoolks

L. Encrgy amt Finite Element Methods (o Sirecural Mechanics: | H. Shames and €. L, Dy,

2. Congepis and Applications of Finite Eloment Aralysis: R, B Cook, ¥ 3. balius and M. E. Plosha,

3. The Figite Blement Method Vo, I-T0 G0 Zleakisicz and BT Taylor,
¢4 Fioks Blement Procedures: ¥, T, Bathe,
% 3. An Introduction ¢ Finite Blement diclthada: I, Raddy.

6. Lintte ement Meilbods in Bogineering: 5.3, Raa,

7. Advanced Topics in Finite Element Analysiz of Shuchires: svith Mathematica and MATT.AB Conuyniations, M.
] Asghar Bhattl.

_______ . ANFFERSE Powiler Metallurgy
Digsignation : Llcc[wr: )

Pre-peqnigies : 2\!11 —

Cradit and i
y : SHI — O
Contael I _________5’“3” Ty 2 4

A SIEESHE Iheu}-y Examination: {"'-'rchmm} tind Semester Fxum: 60 tiacks
Ml ctnds '_ . Mlid Senigsler Exam: 26 maiks




¢ Internat Assessments (Sehemed 20 owarks (5 macks Tor steendunes + 5 machs for asstpoment
st issinat, Sorprise Tests, Ve paper cic)

The suceesstul student wilt learn:

_ i, Understanding of different geetalfabloy pawder fabrication leclniques

Couese | 2. Ability to charactorize pawsder particles

Quteores A To ‘-Tm{_l}-' tasics of powder compaction and difforent powddee cumpacuuu techoigues

4. Uudcmandmg of lnpdenentals of sinfering  and np]ﬂ!i:atm]:‘.b of dttfuun sinlering
1::::hmr|uu3=: to Ehluntnake T‘-"M [roduels

;;I;:l‘i]c:;t | ‘Talk and -::ha]k Pasyer peinl pr cm.:umuum, iu_d pmn,iu,ﬂ] Elc,
 Mapping of enurse nuicum:,s with p ptugmm LGS i *:_ ) S o
LCourse POt POz lpo3 - | Pod | poss PG F PO PO P2 POLD
outeptie | i . :
Ol W R J
con J o A v i
CO3 R i A
CO4 i S ] - A A
' bSTighely 2ihocderately D:Substantially
Svllahus

Iotraductren: seope of powdser mcld_uuj i, characterization of tuetal pl_‘lwdelb, physical praperties- p"trt:l»:.lL Size snd

shape delsnnitation, tu:chncu]nuscal p]’upe;‘tlﬂ-ﬁ agparcit dcumt}.f, tap density, green densty, sinter fu:l dunsity, ﬂuw alc

et

Pawder manafactoring: redoction, elactm]yus and atoinization processes, Conpachon and Luu&uhd&imn Ee

cotnpaction and other adwaneed Lum,ulldﬂtmu techuigues like hot pressing (EE), hos izn- st:u::c ;‘!!Eﬂmg_, {HI), spark

ph‘sma sintering (SPS) sic. S

Sinlering: solid and Hquid slote siatsring, xmb:rmg, machanisins. Sintering fumaces and sinker T Ellmu:.pi]tﬂ,u

Sintering theory oad the indleence of different proccssing conditions, welting aud sucface diffusion.

Powder metailurey prodiscts: heark i, fitlees, friction parks, havd metads, rLiruchry Lhelnis, r:}l\iar‘t matenak? magrekic
materials, streckeral pasls, sud dmpemmn strengtiensd matedials.

References bools :

1. B German, Powder WELlaLIIulgy Seience, Melal Powder Industiies Federation, Pr mcct{m, Nwa Jt,rb:.y
2, WM.M. Rabaman, Ceramic Mrocossing and Sintering, Marerl Dekker, Mew Yok

3. G5, Upadbyays, Powder Metablurgy Technology, Crmbridze Internstiona] Science Fuhhﬁhu]g

4, &K, Sinha, Powder Metatlurry, Bhanpel Bai Publication
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Pre-veguisites - | Structuse of materials i
Credit wud

LY - Ty =203 —40H

Theory Examination: (Scheme) End Seoester Fxam: 60 marks
Assessinent _ hfidd Semester Exam: 260 macks

Contkact lus

dethods © 1 Lnkernat Aaseasmuit' {Schemet M) rpayks (F marks For slhendanes 1‘3 m’uks for assignment
miam;a,l_,mn ‘-“mrpﬂs.a Tests, Term paper ebeh

After {he completion of this coulrse, stadenfs will he alle to

{ourse . 1. Uinderstand the fundamentsls of material peocessing,
Dicontes ; 2. Tmpart koowledss or various material processitg techniques,
- 3, . Able to choose g processing method for given materisl and gpplication,
Modes of ‘Tatk and challk, Powsr point prﬁ&:nta‘mm snd praciical et
Delivery S et e e
bdapping of muma nuteemes with progran nutcum-::-. e e
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blloate 2 ot O P N IR O . — i

cor N . B S ¥ i

| _Co2 .Y i
Co3 . O . ; 1




LNy Matevisls Bagineertiig s o)

;ﬂ ? L;;‘;:“ | Title | LiT|F|C

1 | anferess | Metatlurgical Thermodynamics anrd 3lalela
_ tlinetics _

i 2 _MET**"’** &tmcnnbafwiatumib _3“ a2 _ai_
1| AdDF**E | Phase Diagrams 30301513
4 | AM*FRR2 | Eloayivet l3lolols

[ 5 U AMEESE [ Eiectiver 3lol0]3]
6 E AM*### § Eloctive® IR E
S Ttate— [Tl

No ist of eleciives: L|T:P. €

| AN Characterization of Iatorials 13 0 EII 3

¥ AMS#HE% | Ceramic Materials 3 EHEEE
3| AbfFwees Mechanical Behaviour of Materials 31077013
4 | AM*H 4 | Posder Metallurgy | 13]o]ae]s
5 | AM**** | Mechanical Processing of Matorials 3lejola

6} AM*F [ Yron and Stecl Making ] 3lalols

7 I Pﬂ_lyn}_f_;_l_'s__ﬂcié.uce and flﬂh:tp{;sile:; 31010 HE

} 8 | AM**+ | Comosion Seience and Enginecring 13q0]0]3

{ O | AM*#*s4 | Blevtrical and Electronic Materials 3|10|03
o | AM***%+ | Non-destructive Testing 340 Lol
Ll M'ul.*****__ Electronic Croratmics _ - 3 olo 13
12 | AM*#** | ThinFilmsand Devices 13101043

13 AMFRRE* Y Biomaterials _ 310 SE
14 § AM*¥%%% | Faligue and Fractme of Materials 3Tolois
15 | AlJFwwws Nam'matcrial 3loiols
16 | AM#¥¥+ | Tribology Jajelols

FT | AM*eest | Materials in Sewmﬂs 3 {ﬁ__, 013

18 | AM*#x | Enargy Materials FEREENE
19 M*****' High Temperature Materinls 31010 3|
20 | Adre=*+ | Nuglear Materials o 1loio]s
21 1 AM#*Fe%% [ Smart Materials and Structuies ' 13ialol3

_22 AN Introduction to {anpulatmndl Malerials 3 . alola i

Scienes _ _ _
23 AM**""*_‘*_‘ | Curbon and N:mmta ucmms _ P30 3
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telrod retion: Briel putkine ol e essentinl reqnirements of masoriaks for antomalive and aerospace wpdications.,
Battery vehickzs: Baliery shaterials and battery vahigle technslopy

lLieht Micluls and Alluys: Processing, properties and appheations: Almninium alloys ez AlCy, Al-Si, Ab-Cu-dlg, Al-

7o~ blg-Cir, ALLL llenjuen slioys e, alpha, near alpha, 2lpha heta and fitaninm ahaninkdes; mragiesii alkoys with
€, #n, Zr and race sab elanents. _

Superalloys: Classification and development of supcralloys, Physicab and mechanival propartics; heal treatment,
mierostilctures and streagtiening mechenisma, {reep resistanee, Oxidation and hos comosion, Coatings. Processing
develapments and applications, o

Stends: Heat bealment, microdtmene, mechanical properttes and typical apptications of HSLA, dual plase, ultra low
ecarbon, interstitial free, nitra high strengels, cryogenic and maraging steels,

Comaposites and Metal Foana “Typical Composites and Their properties, metalmaitix, fire reinforeencnt tosngositcs,
carbor carbon campesitss, Metal forns and fheir applications

Boeforensps bools

1. LI 'elmear, Light Alloys: From Tradiliosal Alloys to Manacrystals, Fifth Edution

3 Chunwen Sun, Advanced Ratery Materials :

3. Chester T, Sims, The superalboys

4. Frederick Brian Pickering, Pliysical Metalbrpy and the Design o Hleeds




Combact nrs

Theury Examinasion: {Seheme) End Semester Exam: 60 mavks.
) i Semesler Exan: 20 mavks. _

tefetiagels & [odernel Assessments (Scheme) 20 marks {5 marks for allendancs 1 15 marks for assigamens

[ submission, Surprise Tests, Veou paper, ete}

The snecessful stodent will Jearn:

1. Toidentify the apyplicalivng of thin [,

AlsERLTeNT

{20urse | 2 Toumdersiand and know about (he various teelminues of naoe-fhin (s,
Ohteoenes | 3 To know about the prowil mechapistn of nannsiructered tein Gl

4. To bave knowledge abont synthesis and characterizalion of nanestrociured thin fitms for
fituristic applications,

Mnfies of Taile and chatk, Power paoied presuntations, practical, ste.
| Delivery A . ) :
Muapping of course suteormnes with prognm outcomes N . i L » )
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SyHlabus .

Inwreduction: Basic of Thin films and Navostructares, Role of thit Hlms in Bevices, and Recent ehanges in the
Semiconductor Fuduestoy,

Fabrication of Thin Filws: Sol-gel syathesis, Spio coating, Chenicad vapur depasition, Physical vupor deposilion,
Sputtering deposition, lon mplantasion, Cathodic are deposition, Pulsed laser deposition, Motecular beam epitany, ete,
Characterization of Thin Films: X-vay diftraction, 11V -vis spectroscopry, Squid, Four probe resistivity, Atmnic probe
nutcrascopy, Frodilometey, ate,

Brapertics af Thin Filies: Structaesal, Electrical, Magnetis, Optical, Therwal, cte.

Applieation of Tl Films: Application of thin Gims in differont arveas such as - Blectranics, Medical, Defense, Sports,

Auvdomohiles, eto,

Silicon and Siiicon based Thin Film: Fpitaxy by CVD - Process, Beactor, Equipment, Theary of CVT, Defeets,
Bafely, and Key technical issucs, CVD of silicon diexide - Overview of abmwespheric pressure OV, Plasma eqbanccd
CVD, Properties of dicleetric filmeg, Mew deposition technolagies, and Falure directions.

Featore Seale Modeling: Inteoduction, Components of cieh and depesition moedaling, Bel modcling,
Degosition modeling, and Depusition exunples. _ _ - . _
Referenees bools N
L. Mulerisls Science of Thin Fitms, M. Chriky, Acadenic Press. _

2. Handbonk of Thin-Film Deposition - Procosses and Techniques Principles, Melhods, BEquipment and

cdited Ty K. Seshan, Noyes Pabliestions.
3. Thin Film Phenomend, K. L. Chopra, MeCiraw Bill.
4. MNavostructires and Manomateriale: Symbesis, Properties and Applications, G, Cao, Tmpevial College Press,

el examples,

Apphications,

ARt fL'llliJ-.l_l_'quiVE atied Aerdspncn Muterialy

Designation 1 Elective.

¢ [re-peririsites : Stllkciu;jt-af'h-fatej'iﬂ.]s

[ Credit and -
Coatact brs 3(Ey - 00T - P} - 3{Cr)

'l‘iieury Examinafion: (Sa:hemej Ead Senester Lxam: 6 matks.

Assessment . o . Mid Semester Exam: 24 macks. _
Methods " | Internal Assessment: (Schemed 28 marks (5 marks for sllendance |- 35 marks for assighment
i e || submission, Suprise Tests, Tevrn paper, ete,) _ . |
{'ourse ] The eotrse iy intended tn familinize te student with different allomabive upd aBL‘nspﬂt:—c_
Chilemars _§ makerials and the recent devitopments
Mudes of

. Tatk and chatk, Power point preseotations, pracHeal, etc,
| Delivery ) . . _ N ]
| Mapping of course gweomes with pengemn oifcomes . A _ i
COUES | p) b pog P13 O P03 PO P37 POS e POLO
nrtetine . ~
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bR Slephenson, ntroduction 1o Mickear Engineertag, Melreaw-Hill.

2, ELE. Bay, B Sridhar and [LP. Abrabam: Extraction of Nou feroos Motals, Allbiated Fost-West Pross Private
|_tmitect,

1.5, Glassione and A Sesonke: Muchear Reacior Enpingering, Yan Mostrand o ]
S ——— - -
Creadgmation 2| Eleetpye L
Pre-requisiies s 3 Brruehtee of Materdals o o
Credit and .

LY - 0T) — P} -3(Cr)

Theory Vxmminzxtion: (Scheme) End Scunester Bxany 60 marks.
Assessment AR o _ Mid Semester Exam: 200 miarks, L

Wethnds | iternal Assessment: {Scheme) 20 marks (5 marks tor atendance -+ b5 marks [or assigmnent
subinelssion, Swprise Tests, Tevm paper, cle.]
The suecessial stedent will leayn:

To inwpart knowledse on fetior, wear ald nhrication

Ta wequive knowledge on susface coatings sd measiremerts.

Comiack hrs

Cronkrse
Butcoimes 1. apply the knowkedge of tribelogy i industries
2. Identily the types of wear
1| 3. Know the working of surface measuring nstamends
Modas af Talk and chail, Power point presensations, practical, ete,
| Delivery y i ]
| bEapping of course ouleonres with progray outcontes _ L o
j Cumse | opny | mo2 | rO3 | PO | BOS | POS | POT i pos | OO | POIO
outSome [ - N P -
O i e [ e s
oz | Ao A 4 ﬁ ¥
03 L . e Y LN
(G4 ] e i 1 | .. oV
Syltabus

Tribokagy «~ defivition, Tndustdal significance, ceowomie aspecks, trends, Faclors influencing

Tribological phenomens, Bnglncering surfaces - Jurtace chavaclerization, Compuatation of surface parametors,

Cenesis of friction, fiction in contacting rough serfaces, sliding and rofling friction, varions laws and theory of
Frigtion, Stick-slip fiction behavior, frictional eating and semperafuse rise. Frichion measuremen rechiniques.

Wear and wear (ypes. Mechanisms ol wear - Adhesive, abinsive, comosive, erosion, fatiaue,

frotting, efc, Wrear of wetals and nonasierals. Wear models - asperity contact, congtant and variabls wear rale,
seornetrical influence fm weer models, wear damage. Wear it variows mechanival comaponents, wear conlolting
fechaigues, '

fntroduction to Tubricstion, [Abricasion regines. Wtrodnetion to nhcre and mmo dibology, Coating characteristies,
Coating performance evalustion, Powier coalings and fypes, application tethods.

Surfate 1opography measurements - Electron microseope and friction and wear measaremests -

T.aser melhod, Sliding friction and wear abrasion test, rotling contact and Faligue test, sobid parbicle and exasion test,
| Use of transdieers and nslraments is Tribology
References books

1. Hulling , J. (Editer) --"Frinciptes al Tribotooy”, dachiillan, 1984,

2. Williams 5. A . "Engincering ‘Lribatogy” [Ouxford Univ. Pross, 1994,

3. Megle MLE, "Tribology Hand Boak ¥, Bultetworth Heinemann, 1H95,

4, T84, Hurehings, “Tribolagy: Friction and Wear of Engineering Maberals”, Liseyier Linuted, P42,
5 {0 W, Slnchenwiak, A, W, Bamchelor, “Enginesting Tribology™, Blsavier Limited, 2005,

6 5.0, Tudema, “Friction, wear, lubrication: A text book in tribology™, CRC Press, 1996,

7. Bharat Bleeshan, “Manotribolesy snd Nanmnechanics: An Inleoduction™, Springer, 2004.
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Enteoduction to Cavbon MNanostrocivee: Carbod mulecule, carbonr smalb clusters, carbon big elusters, tutlerencs, |

- ranodlanes,

discavery of Cea synthesis of Cus, propertivs of Ca, other bickeyhalis, CNT. .
UNE Muorphslogy: From a grephenc sheet o a canetuhe. steuclre - zrchicnd aod ohival wangibes, singlewall,
multhwat] and hndled nasotebes, zigrag and armchaic mponibes, Eulars Theorem in eylimbricat and defective

Production Technigues of Manaivbes: Growvih of singte-veallaullivait nanofbes, carbon mr buik synehesis i
presence and abaetes of catalysts, high ity naleriab (hucky pagen) production usmg piksed laser vapovization (PLY)
of pure and deped graphits, high-presswee co-conversion (HIPCOY, nauotahe symthesis based an Dowdoir reoction-
chemical vapor deposition (CVBY, laser ablation, synlhesis of atigned nanchibe ikms, .

Stroetieca], Blectronie Propecties: Steuctural changes in [tec standing and interacting nanothes — Hbrations,
rotalions, beistons, effecl of inter whe interactions on the electvonic structure, “leclronic stichre of mraphiite as
building iock of npnolubes, effect of chirelity and discrete siwomns, eonducting versus . isalating nanohdses, band
siricture ol imetallie carbon nanotabes, elfect of dopiug on cenduetivily, stectrical properties, vibrational properties,
chemical propeities, mechanical praperties, physical properties, optical properlics,

Applications of Nanatebes araessing ficld enhancenent, fTat panel. displays, Hydeogen storage, carbon nrvotubes &
deug delivery, stuctwal apphicalivn of ONTs, ONT msocompasites,

Term Paper; O vevent advances based on leralurc survey anddor falfindnslry visit

References Bonlks

1. Carboa Manotubes, M. Eado, 8, Hjima, M. 5. Dressellssus, Pergmnon.

2. Carhon Nanohbes: Advanced Topies in the Synthesis, Struclure, Properties snd Apptications, Ado Tovio, Mildrzel
3. Dressebhuus, and Gene Txesselliws, Springer,

3} Carbon Manostrretures, Speinges,

4. Physics of Carbon Nanostruchuess, Stefang Befucet, Alexander Malosovic, Bpringer.

5 Fulleranes, Nanoubes, and Cathan Wanoestructures, F, [¥Sauza, B Kamat, N. bartin, R, Welsman, $. Rolkin, H.
Shinchsrs, Z. Blanina, ¥, [wass, L. Wilson, ¥, Solkadie: ECS Transactions: Vol &, kssue 14,

8. Carbon Nanothe and Uraphens Device Thysics, H.-5. Phillp Wone and Theji Abinwands, Combridge University
Fress, 201 L.
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Dicatination : "].;'.!c.n:_:i:i'_.ru
Pri-requisies ] Seruelure of Malerials
Credit and

LY - Ty — O(Fy — 3

'.I'Ilt.}.t.l;J.'.}r..-]f;:l-Hlin:ttinn: {hahene) End Semester Exam: 6 marks.

Assessient N ..t Sencestcr Bxam: 26 marks. e .

Methads T htternad Assessment: [Seheme) M marks (5 marks for ateadance + 15 guks for asgimarncnl |
o submission, Swrprise Tests, Torm paper, 2le.)

Courae N | The svceessful studend will ledrn:

Dutermnes ) e, : -

Muoules of Tukk and chatk, Powsr point presentations, praclical, st

Dredivery —— .. ’ - -

Mapping af course nutcomes with progam outcomey i - ]
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oo 4 Y _ _ o . .
= e .. v Y N
{ ood LN . . b
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FEM?HE ____________________ : . .

! Relerences bools

Muclear Structure: Structure of auclews, binding cuergy, fission reaction, seutron cross sectimms, moderation of
nevdrons, multiplication factor. | Pusion resction, Reactors and Materials: Clagsification of nucloar reactars,
Materials for muclear sreaciors, Puels, Modorators, Codrol rods, Coobanl, Reflectars and Stroctural materiaks,
Fabrication of  fuel and cladding materials.  ; Radiatinn  Tffcets:  Eifeet of  readiation on reselor
matterials, Rudiation  lazards,  safety  and shislding, disposal  of  radicactive wastes, i Penduckion  of
Mueloar Matedals: Atowic ntinevals, their ocowrence in [ndia, General methods aof thajy processing, Praduckion
metsllvgy of nuclear prade uranion, Therium beeylliom and zirconium, Prodoelion of enviched wranim, :
Proceasing of spedt fael: lodian reactors and alosic coergy propranee ia Wdin, Use of naramalerisls far e




Syilabuy ; T
Tntredoction: Meed B high onpesane maleriads, equipment for mateciat tegling a Tph teinperatures, voruicenwents
of high temporalire naderials fmechanienl propertics prelerred averostaeinme, shvituniealal eesistance, crosion
and war] ) :

Principtes lov Ggh temperature styengthening ddefallic matertals (solid sohition stengthening, precipétation
strengliening, dispersion sirengthening grain size and graim Eoundury effects} Coramic malerials {phase conirol,
defoct toicrunve, thermal shock resistancs), composile malevials, C .
Creep amd stress vuplure: Creep fess, siress yuplure test stuclural changes during cicep, raeshuirism of creep
deforeration, ond Factire ot elevaied fenyperatines, .

Creep--frtipne interacilon: Modes of high temperature fracluce and fafipue fractue, creep-fatigue interaction (oraep

crilerion for creep Faligue, creep-fatigue faifure mapping, ereep-Tatigue testing, Mmfloence of eavironment,

Dxidation and Iet Corvasion: Fliing-Pedworll ratio, kinetic taws of oaidation - defect strueture and conbnl nf
axidation by alioy additious - sulphation, hos gas comusion deposit, modified bot gus eorrosion, effect of ailaying
elements o0 SO0 Corrasion. ' '
Marerisls for high temperature: Metals £ alloys, superalloys, steeks, titanivm and Hs alioys. coramics (Ahunina,
Zivconis, Silicon earbide, Silicon nitdde, Glass ceramics) compusies (Metat matrix contposites, ceranic matrix
compazites) carban — carhon compusites, ' S '

Coatings for profection against high femperature corrosion and crosion; Liorrosion / oxidntion resistast cosiings
{metaltic, cermmiz, vare ad resctive metal weinforeed coatings), high tomperatore arpaiom and waer, thermat barricr
Chatd.

IO S I I I | A I U A A

acceterated by fatigne), fatigue-cresy interaction {fatipue accelerated by croep), micrp-mechanzzm of damage, fractre

|

References books

wlaterisksy?, § st Bd., Sprimger

1. Meetham, G. W, Van de Voorde, M. H., "'Materiels for Higls Temperabure Engincering Applicatiens (Enginsering

] 2. Chan R W, “Higl fernperabre shructural nrateriafs”, Chapman & Hall
3. Reed . O, “The Super-abloys: Fundamentals and Apphications”, Cambridge Hatversity Press,
4, irks, ™., beier, G, ., and Petlit, F, 5., “Introduction to the High Temperature Oxidation ol Melals”, Cambridge
Uiniversiby Prews,
5. Bose, 4., “Hish Temparature Coatings™, Bttersorth.Heinemam.
& Hertrberp B W, *Peformation and Fracturs Mechanics of Engineering Materials', 4th Edilion, Jotm Wilcy, {996,
7. Courtney T.H, “Mechanicsl Buhavior of Materials”, Melivaw-Hill, USA, L9,
3. Rai K., “Flow and Fractore at Flevaled Temperatures”, Anierican Soctety for Bletals, USA, 1985
L AM:’_‘**T-'* Carbon Nanpube and Carbon Nanostructures
Nesigaation ¢ & | Elective
Pre-roquisiles 1 Monc i
Credit and

(LY - (T - O(PY— 3(0r)

Thenoty Examination: (Scheme) Fnd Semcater Exan: 68 marks
- Mid Semester Exam: 240 warks

Contact s |

Assessment

Mlcthods " | Tuternal Assessmend: (Scheme) 20 iarks (3 macks for attendance + i3 marles for assignement
submission, Sumprise Tests, Term paper obe)

TFhe seecessfol stadent will tearn:
b, To identify significance of carbon nanomaterials and nanostruchices.

Course 2. To wnderstand and interpret slichuce property rolationship of carbon nancematerials and
Cudeomes o i :
nanoslicures.

I 3. Todemonsivnts uscs of nanceatertals. N

Mu:_lts of o | Talk sud chalk, Power polat prasentstions, aud peacticat ete,

Delivery i.. . e _
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J Cu.a_t.[_;;_'.m{ fws

E Thaeny Exantnation: {Scl:emn}-ﬁhd HEI!‘IH_E-S['-“:T".E.;ELQI‘.IZ 60 marks.

Asyessnent ot . Wik Segnester Exany: 20 nirks. 3 o
et " § Internat Assessiment: (Seherme) 20 marks {5 mads for altendance + 13 nasrks for u.\;sig.t.ﬁucnt
subrmsission, Swrprise Tests, Teom saper, <le ) . ]
The course would be a basic course i plasma physics with focus on techniques of plasma
Coarse _ 1 productivn and messueeneats, wuves and instabilities, single particle molion in elecivic sl
(witcormes © | wuegnetic fields, plasme confivement, sad  apphivalions m medion ad shor wave

colnmnicalion, plasma processing of materials, fsser driven fisios and magnelic fusion.

belendes of
Delivery |7 .
Mlapping of soucse outcomes with prosran oulcomes _
Couse 4 opgy | pog | opos | pos ] vos | pos | po7
_uutcnme R .. .
Coi . i :
C03 '
04
SyHuabus -
Dastes of plasmos: Masma ss @ state of matter, Debye leopth, plasma [requancy, coliisions, de conductiviey, ac
caductiviky.
Plasmta peocuetion and measuvements: di dischuege, of discharge, photo-ionization, tmaet ionizadion, avalanche
1 Breeakadowsy laser produced plasieas, Langmitir prohe,
Waves and istsbilities: Blecimmagnetic waves, Langhndr weve, ion seasstic wave, surface plasma wave, iomos]here
propagation, bya steesn tnstability, Weibel Tnstabitity.
Plagise confinement © Single particls wotion v a wmagnetic {1eld, motion in mapactic and eleclric Helds, molion in
inllomogencous and cwived nignetic ficlds, magnetic moneem fevariance, mimor confinement, tolsmak confincment,
Apphications: Medhuin and short wave conimunication, plasma processing of materials, taser ablation, laser driven
fusion, magnetic fusion,
Relerences boolis
). dntroduclion o plasma physics and contrelied fusion, FF. Clien, Pleauin Press {1084),
. Interaction of electromagonctic waves wifh electron beams and plasinas, ©.8, Lin aml VK, Tripaiki, Waorld
Scicntific {1964),
3. Principles of Planing Physics, N, Wrall and AW, Trvelpiere, Me Graw FIil[ {19733,

Talk ane chatk, Power point presentations, practicad, vie.,

PO PG PG
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- AN AE High Temperatyre matevials ' _
Eresignation 4| Eleelive L i]
Pre-vequisites | : | Structure af Materials ]
Cradit and
| Conmcthes 17 __:{{Lj OT)— 9Py - e
Theery Examination: (Scheme) End Semester Brom: 66 marks
- ; Bid Sesnester Exam: M ks o i
Methods Internal Assessinents (Seheme) 20 marks (3 marks for amendance + §3 maarks for assignment
subenission, Serprisc Tests, Term paper ote)
Alter the completion of this conrse, students will e able o )
1. Understiid she intwrostructere of struclaral materials and high tewperstuc
b Conrse _ srengilieninyg proecss.
Chateoimes ' %, Daxplain the crecp, frachive, fatigue, and ogidation and corrosion mechansism at clevyied
tcwperatares,
T 3. Twpart knowdedes on praduction coating for materials at high |STEpCrafrE. i
Mu-’_lc:s o Talk #od chalk, Power poing presentations, aved practical ate.
Delivery Fewerpe " |
Mapping of course outeomes with presrm oubeomes
Course Ol | PO PO . | O POI5 PO36 P | pos POD PLH
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fcor 14 v ‘ . o M S 4
reor | ¥ i N ik LA T




pracess, Rlectric are farmace stect making for bigh ailey steals. |
De-oxidation, degasitfication and decarbnrization-ditfereal lechsiques of vasumn degassing, AOD, VOR, CLU agd

Roterences [asks
1. Pleysical Chenistry of leon and Steel Munofacture, Aathor- O Bodswordl

2. Making Shaping and Treating of Steel.

3, Ferrows Process Metallurgy, Author- L. Bray

4. An Introduction to Physical Chemistey of Tron and Steel daking, Author- .G Ward

5. Tlie Physical Chemistry of Dignid Stesl in Eleetric Furnace Stechneking, Author- 31F Elliot
f. Trom Maling And Seeel Making- Theory and Practice, Author — A, Ghosh and 4 Chatlzjes.,

o - AN ERHRE Adrgrnate Route Lo Sl‘p_p_l__?r‘]'anufu:turiug :
| Dresigriakian 2 | Elegtive

Preavequisites | @ | Shueture of Materials

Credil aud

LY - 06Ty - 6Py — 3 Cr)

| Contact hrs )
Theory Examination: {Scheme) Bl Sernestey Exam: 60 marks.

Assesmnont i fufid Sermnester Exam: 20 marks, -
tebethods “§ lolernal Assessment: (Seleme) 20 marks (5 marks for attendanee + 15 macks for assignment
L subimission, Suprise Teats, Term paper, e :
Course | The suecessTul stwebent will kearn:
 Owicones | 7§ This covrse is inkended to efncidate the slcmative rmkes of ivon ard steat making,
Mu{.iﬁs of Tallk and chall, Power poing prescnlations, prackical, ek
Belivery . -
dfapping uf cotirse u;.:tcnmua wille progpraie nulcnm-::_a__[ L
Course | poy 1 pez PO3 PO P35 P06 PGy PO pos | POL
cot j o I X
02 o v N _ o
cos | v .. 7 - J e
cod | i B 1 i
Syllabus

Tntroduction: MNeed for thé develapmenl of alternative routes, approaches towards new techniques. Classifisation of
PIOOoSELE. '

Principhes: Thermodynamic and kinstic aspects of ivon ore redusction in sobid and liguid stale wsing solid/passous
redugtants. ] .

bctiods @ Sponge iron production wsing sbalh, kil retort and rotary hearth reactars. Raw materials preparston.
Selectian of reductants. Heut and toass transter, Enerry consumption snd operating problenss. Stovage, transpoitation
and utilization of sponge ivon in Tndis., . :
Pre-Reduced Petlets and Powders: Pre-teduced iron ore petlets lor blast farnace appticalions, concept of curposite
pellets und its feasibility. Tron powder and on carhide preparation froms Fuidised bed teactor and other processes.
Crperatingfskorage problemsa. '

Smeiling-Teduction Processes; Trincipbes, classification, merits and limitations. 49 COREX process and eleclric
sotelting progessaa, '
- Steel haking: Continuans and direet
Relerenees baglis

L. Vo Vogdandy and ELE, Bagell: Reduction of Tron Ores, Sgringer.

TR Rogers (ed ) Proe. af Syup. Tron Ore Reduction, Pergaman,

A Chatterjos: Sponge iran production by divect reduction of fvon axide, PHLNew Crelb, 20140

A Chakerjee: hot metad pinduction by smeiticg reduction of von oxide, THT MNew Dreellus, 20131

®H Tupkary : Modom os making, Khanna publishers, Mew delhi

Proe, of Fat, Conf, oft Alteriative Ronses tn Fran & Steel under Indian Conditions, 1M Jomaledpur F583,
4. Chatterjee, R. Singh and 13, Pandey: Metallics for Steet making Production and Use, Allied Pablisher

steel making.

NP B

— AM#E Plasn Technology

LT Eleeive
Pre-requisites 3 ¢ Phystes i
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Comse pay b opo2 | Pos | vor | pos § oros | Po7 | pos | vow | pomg
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Cremeral Infrodyeilon: Concepts of Hleetronie Coramics, Scope of cerawics, Brief nformation abguit applications, ansd
Advrnced corpnics. .

Ferro and Pieza Bleciric Ceramics: Ferro-electticity, Premn-sleciicity, Syrumedry and ather eriteria of farro-€lactricity,
farvoeleelric leansitions in HaTiCy, PeTHD: and ofher related, Bffect of compositional moditications and Erak ize,
PEE, PET Eilm, i, . L . o
Cowtneting Ceramies: Tntreduction, Bread band and nanow band conduction, Mo's transition. Bffeet of partial
presstere of oxygen and Juping in axide condustors, Grain boundary effects on elctrical eanduclion, Grois Doundary
Bavier, Eayer capacilors, and Ceramic siperconductors,

Ceranbe Maguets: Ferrites - Ni-Zn fentes, M2 ferrites, Gaenels and Hexaonnab Fervites, Processing of fervites,
Lffect of conmpasition on processing, microstreeture, and propeeliss, and Applicalions of nmagnelic coramies.

Voristevs aond thelr Applications; Varistor Characteristics, Znd) Vavistor materials gystoms and their processing,
meicrozlructure and applications, vnd Varistor nrodels,

Thick filin and Muhilayer Ceramics: Foomutation of conductive, resistive and digdecitic inks, Screcn poating and
firing of ybaide devices, Fabricatices of multilayer deviees and their applications.

Ceramles for Green Energy: Solid oxide faef cefls (SOFC) Cells, Solid clectrobytesbused on stabilized mirconis, Ca-
doped cerig, Cathode, Anode and Interconnect Tuatertsls, and Batterics and salar celts,

Sengovs and Actiators! Types of sensors and actuatars, Flemmal NTC and PTC sensors, Elecirochenical seasors, Gag
anel hunidity sensers, Fieznelecteie and clectro-aptic sensors and actuators, Thermosleviie effect b seramic BYSiams,
Maguetoresistance, and Calossal Magnetnresistanes (MR,

Ceramnics Boviramnetial Impact: Tifs cvele assessment of elestro-ceramics, and Case studjes.

References hools

1. Ceraric Materials for Ulectronic Application, edited by . €. Puclanon, CRC Press.

2. Eleeteonic Ceramies, odited by B, O H Sleele, Klawer Academics Group,

do lwtroduetion o corantes, W, 13, Kingery, Harvey Kent Bowen, Vonald Eobest Ukl ienn,

4. Cermuic Materials Processes, Proparties and Applicstions, edited by Philippe Boch Jean-Clande Hicpee, [FE,

3. _Modern Magnedie isterials: Principles and Applications, R, C, O'Handiy, John Willy & Song, e ]
e oo AMPFEES Phygical Chemistry of Steels ' ' [
 DPesigoativn. | 0§ Elective .
Precequisiiey [} Chemisuy . - N ]

Ceedit and \ \
Cantet Iny {3 -0 -0 -3 . ;
Theary Examination: (Schenie) End Semester Exam: 60 marks, o
ALSEsEmet . _ Btid Sesrvester Exam: 28 marks, - )
hdethads “ 4 Internal Assessiment; (Seleme) 20 marks {5 marks for atiendance b 15 wacks for Assignntent
_subunission, Sueprise Tests, Teem paper, efe.)
Course . [ The successtul studend wilt learn:
Omgomes ' . )
MU‘.RF' of : 1 Tall and chalk, 'ower point presentatings, practical, esc,
 Delivery ; ) - .
Mapping of course cuteotiess with program oubcomes = N
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Syliabus . .
Physica-chemical principles of steel making: slug metal cquilibeun juvolved in stiel nisking, f

3 lonile slag dhesry as applicd Lo slog-nresad rerelion i ewell steel walin ; rode ol sisg -metal and gas welad reaction 1 1
& e E L &

prearialic Sleel melting processes. :

{ Genesis of madern combing blowing technigue of slecl praduction, Bofining mechsnism in txygen steel auling




[ Comtact hrs

Theory Exansination: (Scheme) End Semester Fxam; o) marks

Assazamend e wid Somester Brenn: 20 mars _
Mlelhads | Internat Ascessnent: (Schevae) 20 macks (5 marks Tor attendincs + 15 marks for wssianment

¢ After the completion of this course, students wii be able tn
1. Understand the muadti-doaain snechrnisemn i sl malerisls.

Couese : . . . . .
2. {wpart knowledge on vartons smart mulerials and theie vse as sonsors anel ackuators 1 varwas
Omiloomes : .
conliguralions.
SRS — 3. Koowledge of smarl sysiers wilh applicalion exampies. i
Mm.lts of - 1 o | Tadle and chalk, Power poimt prosomalions, and practicat et
Debivery _ e - -
Itagping of course awecmes with program: Sibeones . i
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Syllabos

Entroduction o Smard Mastal Systems; Overview of smart materials, Modeling mechanicsl, thermal and clectrical
systems {thermo mechanics and clecvostaties);Presoelestric materials: constilulive modelting, piezoclecivic beam static
ated vibeation wualysis Shape memory alioys {SMAY constitntive modeiling, acteation models for SMA, electrical |
actuation Brief overview of Elecroactive Pobymers, Magnetastrictive materials, Flecho and biagneto Bheological Fludz
Meehanics of smact compesite sirictures Transducer applications: ¥ilration control and damping using piezostectric

1.
s

m-dr:h}h_.h.:..—i

Eeofierences halis

 Bart Matorial Seuetures: modaling, estimation and conteal, HT. Baeks, RO, Smith aod Y. Wang, Sohn

Femoelectiic dovices- Xenji 13chine, Mercet] Trecker Inc., 2000, .

Adaplrogics and Smard Structores- Basics, Design and Applications- Faocka Farnut (B, Spoingse-Verlag
Berlin Heidetoerg, [99%.

Sinact Myiaterials and Strostares- MY, Gandhi, B8, Thowgson, Chapman and Hall,  London] 992,
Eleetramechanical Scusors and Actuatoes, l{ene I Busch-Vishniae, Speinger-Werlag Y, 1994,

Tundamentals of Piemneloatriciry- Takwro Teoda, Oxford University Press, 1990,

Piezoelectric Senodes, G, Goutschi, Springer-Werlag Beatin Heidelberg, 2002,

Actusors: Hasics and Applieations Hannut fanocha {Ed}, Springer-Vecog Berlin Heidelberg, 2.

Somart maleripls, structurcs and mathoomalics] issues, Rogers A Craig, Technoric Publishing Company, Toe,
194t

Surart Masoiial Syslems: dModel Developments, Ralph O Smidh, Cambridge Universily Fress, Scrics:
Fronlicrs in Applied Matheratics (Mo, 37), 2805,

Wiley & Sons Inc, NY, 006

| Cuelact hes

. }‘I.._T."g'_lé""'*** ¥lectromic Ceramics . . ) i
Flesignation : | Flective . .
| Pre-requisites | ¢ § Ceramic Materials, Structure of Materials, Phase EHagrims, efc,
Credit nrd

(L3 - 000} - O(F — 30

Agsessynant . ) i Semesier Exam: 20 marks.
Methels | Tniernal Assessment: {Scheme) 20 marks €5 smacks o attendanse + 13 marks for assignment

Theory Examination: {Stll-i.-&.l:l-'l-ﬂ_}. Eud Semester Fxam: &0 maks,

submaissiae, Swoprise Tests, Fern paper, ele

Caurs - - ; . .
{‘Jutu::?m: 2. T uaderstand picroclectricity and prezociectn carantics,
§ 1. To develop krowledge und wderstanding of Seusors ald Achuators.
14 Te apply concepts nf Plectro-ceramics farproducts. ]
dlodes . . . .
p ‘.'h;b of o | Talk and chalk, Power paint preseniations, prastical, ste, -
Delivery R N

The seecessTod stodent will learn:
I. 1o know and wentify Electronic Cersinics,

Mapging of course gulcames with rogran outeames -




Lo

E. Mckear .};‘::-I.';;_’,I-F'Iﬁﬂlil‘.lg Murcrisl.i.s, V Gerasimoy & A, Munt{l.::].nn-', Tl Puhfishers, Mnﬂknﬁnfs 1083,

o :._x’L.'?i.'I***** S:tm_:r__l_ -T"r"l:'l['l'!!‘f&ES___{_iFlLl S}'.‘iff,_‘_u.!.ﬁ

Designation | @ | Elective ]
Broeequsites | ;) Stueture of materials

Credi and

Combsct e 3L} - HTY - HE) = 3{Ce)

Theory Examination: (Scheme) Fnd Semester Fxam: 66 macks

Adsesament N bl Semester Exams: marks
Bluthods " | Imternsl Assessmeni: (Schengy 26 marks {5 marks for atlendance F 15 marks for asstenment

sibnissian, Sumrise Tests, Term paper cte)
After the completion of this rovrse, studesls wil! he able to .

Courze i . Uaderstand the wulti-domain weclanism in smart materiaks,
Clutoomes E 2. Tegrart knowledge on various smart materials and ¢heir wse as sensors and achualors fn variows
' i configuralions. }

A, Koowledge of siarl systems witl: apalication examples,

! Modes of

Delivery _

| Mapping of comse gulcomes with prosram outcomes N _ _ .
. .
Cawse ) por L eog R85! PO+ | POS | PO PO?T | POR POY POLD

.nu*cﬂnﬁﬂ ...... . e e 3. . -
Cot L N O I § ) N '
Col _ f o v

€03 | Y

Syllabus -
Intrdduction: Definition and chavackeristics of smart materials, .

Smarl Mualerials and Propertfes; Piezoelecte, electzostrictive, magnetostrictive, pyroelectric, elecooptic,
Piezomagretism, Pyromametism, Pievovesitivity, Thermoslectricity, shpe mamory alloy, Superclastic, Viscoelastic,
Elastovesirivtive, cloctrorhesjopgical and magnetocheotosical fuidy, Thermochromic materials, Fhenomsnolapy and

.| constinive relations.

Material design aad Cngineering: Crystal shuciure, pliase diapra and cffect ol various parmcters,

Smart composites: Introduction, woerking, application,

Mlaterial Synehesis: Solid state reaction, sol-gel procesy,

Measurement of prapevtics: Testing and characterizstion of naleriaks.

Applications: Destyn and fabrication of devices and steuenres and dietr intepration with systern: BiomarphsMonnies,

Chip capacitnd, Memoy devices [FRAM), Sensor, actistor and teagducers, Accclerometer, Gyrmseopes, Ulkasonio
Motor, Liguid Crystal display, Photonics, Shuctaral Uealth Monitoring.

Referenees booky

b, lemoelectrie devicss- Kenji Uchino, Marcal] Decker Ine., 2000,

2. Adspiroics and Smare Struepsres- Basics, Design and Applications- Janecks Harmut (Ed., Springer-Verlag

Berlin Heidelberg, 1999

: ! Talk and chatk, Power poiet presendations, ued practical ete.

= =
=L

Y ¥

S St Materials and Struclures- bV, Gandhi, B.S. Thaompson, Chapman and Habl,  Luopdon| 992,
. Electromechanical Seosurs and Actators, Hene F, Brsch-Vishmiac, Springer-Yerlag WY, 1994,

3. Fundamentils of Prezoelecticity- Takoro Tkeda, Oxford Ttversity Press, 1990,

6. Piezoeleslric Senorics, . Guulschi, SpringerVerlag Balin [ieidebnorg, 2002,

7. Actustors: Basics and Applications Harmut Jsnocha (Rd), Springe-Verlag Berlin Heidelhery, 2004,
g,

Smart materials, soucteres and mathematicsl issees, Bogers A Craig, Technomic Pueblishing Cowpany, Tne,
1991,
8. Smurt Materiz] Systenes: Model Developimenis, Ralph ¢ Smidl, Cambridge Ueiversily Press, Seoes;

Frontiers i Applied Mathematics (No, 323, 2005,
EC. Smact Material Structares: modeling, estimation and congrgd, H.T, BHaeks, RO Smith and ¥, Wanp, Jobn
Wiley & Soos Ine MY, 19594,

) !Z;["'r.l"‘*_“* Snmt‘f_._M?‘_-TEI'in[s Etl._l.d Structuye

P Desipnation ¢ | Eleetive o]
Pre-requisites L | Stracturs afmateriabs
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mraduciton 19 Flecrra weousties and Amplifier Design, W, Leack, ¥endall Hont Pablishing Compasny.
. Acowustios An Toteoduction, 5 Kulee ff, Taybor & Lragels,

#. Fundamentals of Acowstics, Kinaler, Frey, Coppens, and Sanders. Fobm Wiley and Sons,
1 5. hudio Engineer's Reference Bogk, Bdited by bichaet Talbot-Smidly, Focal Press,

L

!_ ' ANEFA e Energy biaterials
Drestgmalion Vo] Elective i -
Fro-requisites : | Bouehwee of materials
Credit arid o . .
Cankact Ins ML Uh -0 3o e
Thesry Vxaminatisn: {(Seheme) End Seawesier Exany 60 marks
Aszessment . . . bid Seomestuer Bra: 2 voarks o
hcthinls ¥ nternal Assessitents (Schensc 20 macks (5 macks foc attendance -+ F5 maks Fow asaignmcit
o | subluizsion, Smprise Tests, Term gaper £1e)
i Afier completion of the canrse, students will he able tm
{ature 1 1. Understand the process of ensrpy stovage anl corversion
Cleons | 2. Undarstand the neerd of sustsinable energy and materbals.
- 3. Tmpurt knewledue os materials used in auelear, fuel cell, solav cotls. L
Madas of - | Tulk and chalk, Power point presentations, md practical &e. :
Deliviey ol . o
 Mapging of conrss outeanes with progran dutcemes
Couse  pey | poz | w02 | pod | eOs | Po6 1 PO | opos | Po9 | POIO
| oulcatne :
IRRee) L 4 X B .
 Co2 T4 d
03 i S U R RN
Syllsbis

Moctear Materlals: Structures and proscrlies of materiats For muclear power generation: waniam and sther &otirtdes,
berytlivm, zirooiun, rare-caidh elements, graphite, Materials of oucienr foels and anclese Fuel element fabricaticn,
Reprovessing of nuclear fuel elements, '

Muclewr Povwer Plant Materiaks: Muclear reactor, pressurised resctor, breeder reaclor. Materiabs fir ficl, comlo rosts,
coalant, moderator, shieldog.

Fifecis of Radintion on Materials Properties: Cifects of off, v tays vn ciesp, fatizue, tensile, and other properies of
mctals, aloys, coramics, polymers, nabbers ete. Effects on elentiical, elechrooic and magnetic behavieur of materials,
Effcets on crystad simeture, goain size ote.

Maicrials in Fuel cells and Sabar Cells: Blectrovatalyst araterials tor jow temperature fuel cells, Conductive membranes

for low-lemperatore fucl cells, Materials for bigh temperature feel cells, silicow, quantom dots for solar energy,
nanontiaterials for aolar feanal enerpy and phatovolizie.

Maierials In Thermal Power Gencrafion: Superalloys, steels, coramics, TRC, hydiogen mesyesge materials, scnsor
and senser materiabs, binmess, cnal, fyash, et

Materials in Hydro Power Gegeration: Materials for poweer plant conponents, stecl, stainless stoel, cormmivs, e,
Encrgy stnrape: Astificial photosymthesisisalar Lo fuels, COy separadion and wtilization, Salfer nuclear waste dispossl,
binfuels prodnction, binlagicad fuel cell technologies, reduction of enery vse in mankfaoieing processs, lprovad prid
tectmnlogies, sustainable encrpy ceongnic, o o
Beferenees boolis

Inbroduciion o Buclear Sdiem:c, Beyan, 1 ., CRC Press,

Fundamentals of Badiation hateeialz Seicoce, G5, Was, Springer

Nuclear Renctar Mulerials and Apptications, B M, Van Nostrand Reiniold Company.

Muctear Weactor Materdals, ©.0. Sudth, Addison-Wesley Publishing Cownpany,

Fundamentals Aspects of Muelear Fuel Elements, [LR. Olander,

Syrretural Materiaks in Muclear Power Systeros, I T, AL Wobans, Plenuer Press,

Fundbook of luel Celis, Wolf Yielstich, Arnold Lamm, Buberl A, Gasteiger, and Fearuud ¥okokawa, Toha Wiley
and Som, T

3. Advanced power plant mulerials, design and techanlogy, Lelited by 1 Roddy, Woodhead Publishing Sertes in Lasrgy
Mo. 5 and CRO Press.

e AT




engineoring, tissue seattolds, optica bigsonsms, ek,

Fupwication of MENMS: Fulk micromachining, suslace micrmnachining, lithogeaply, LIGA, SLEGA, ere.

MEMS Paelaging: MEMS motrolopy, Overvicw aof packaging of microelesironics, packaging design, tochnbgue,

aukerial, ote.

MEMS Design and Software: Design methodalogies for pEME, sty of futlowing sofiwares based o availabiliy:

Angys imubliphysics, COMSOL multiphysics, daab, Tntalbisiite, AwmoCAT, SoldWarks, Spice, Ledi ate.

i Term Poger: Chy recent advances baged on |eratre survey sodfor iabfindaslyy visit

Beferences haoley _

L. lFoundations of MEMS, Chang Liv, Pearson Education Infesnationud, _ :

2. MEEMS and RUCROSYITEM Design and Munofactire, Tai-Ran Hsu, Tata Megraw-Hitl Publishing Company
TR, Messt Dielhd,

A Microsystem Nesign, 3. T, Seaturs, Klwwer Acadenic Duhljslsess,

4. Fondamentals of Microfabrication, Mare Madew, CROC Press, WY, :

i Microsystem Technolagy B Clenvisiry and Life Svicness, A, Manz and H. Becker, Eds Bnringer-Vertan, Mow

Yok, :

fh. Fundamendals of blicee Pabeication, the Seivnee of tintamurization, M. Madew, Hanogen Croorparation, US4, R0
. Press ]
F _ AMFFERE Floetpeonconstic Transiducers o]

Uresbmation . | Elective ]
| Fre-roquisites s f Monc I

Credic and

3L - §(T) - DOPY — 3L

Them‘}'-i;_l.‘.t:.miiuaﬁim: (Sehetne) End Semester Bxam: 40 matks
Miid Semester Exam: 20 marks

Contact his

Assesament .
folethods | oternal Assessment: {Seherne) 20 marks (3 marks far aliendance + 15 marks i CEH: I T
: subimission, Surprise Tests, T'erm paper etc)
e soecassinl student will feavn:
L. Canidentify the signifieance of acousties in hunmae ity
Course

Oleommes 2. Can apply  clechro-mechsna-acoustical  analopy {qqu_h.rnh;m chenit methad)  For

glectroncoustic ransduees, ;
3. Cun design and simulate misrophone and loudspesker.

Muodes of . . . .
N : H 3 L e T. c
Delivery Talk and chatk, Power point p ﬂw:ntatlf_tus, aruk P!’HCE‘.[I:‘]E gl

_Mapping of vourse outcomes with program ouleomes

Coutse PO | BOZ 63! PO P05 P0G PO7 PR PO PO

I
[ OO

COI N ' ' i ' N

COZ.. W Al j N
co3 | ¥ 4 [ A
ayilabus

Intreduction tn Acoustics: Acoustic variables & hagic relations, plane & spherical waves, rellection & leunsrbssion,
radiation & reception of aconstic waves, absoption and aitenuation of sound,
‘leefro-techuno-Aeonstical Anatopy: Tntroduclion, basic equations and irnprdances, fransfhrmer and gyrator, simple
harmanic oscillafor, Helmholtz resonator, loap anabysis, eiecuie eleanents, Lagrange eoquation,

Acoustieal Elements: Basic acoustic clements, specific acouslic bnpedance, mechasdcal impedance, elactries)
itupedance, acoustic yacialion lmpedance, duct impeodance, equivalent eireuit mwodel, various acoustical exuhples,
froquency and wavelength, dB scale, sound presswie level,

Basie Theavy sad Modeting of Mlerophone: Tniroduction, types, raponse, sensitivity, specifications, dicectivity
pattaen, masrophone amay, misroplions cquation, electiet condenser uticraphar: (ECM), ECW mode] [or variowg iypes
of nderophone.

Hasic Theory and Medeling of Moving Coil Transducer: Intenduction, Eypes, reciprocal sad snti-reciprocal system,
T parametors, speaker non-lingtritiss, equivalent cireuit represemation, loudspraker enclosure, types of boriae] speealkcay
cnelosure and comesponding cirouits, vatal harmonic distortion, intermadulalion distartion, miniatre lowdspeaker.
Theory and Analysls of Plexoelecirle Trmnsducer: Stial intoductiion 1o pivzockecitcibhy, niewoclestric materials
Jiezaslectric deviees, polaization, equivalenl eircuit, piswoslectric acselerumeter, piczoctecicic speaker, piczoeleetris
micraplnbe,

Ters Paper: On vecent advances buscd an lierahve survey andio tabfindustey wisit
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Sylihus o

Clanecs of biomateriads, Pl Properties of baterials, Suface properlics and surfacs characierization of maleriabs,

Biocampaibility, Bin-funclorabity, Mechenieal and Biotoeical Testing of Biomalerizls, _

Mletallic Tmplant Materinds Slainlass steels, Co-hased alays, T3 and Ui-based alloys aod Odber moials, Coreosion of

metallic imphaots, :

Ceramic bmplant Materials: Almainge oxides, Cateinm Phosphate, Glass Ceramics and Carbans, tedical uppdications

of Ceramic Muterials, ’ '

Polymeric implani: Polymerizalion, - Polymeric implant walerials, Degradable Polymers used oy Biomedical

Applications, Silicones, 1lydingels, Smasl Polymers o biomatcrials, Polpmers used for deug delivery and Tissue

Engincering Applications. Mutueal polyrecrs Bt k1 huiman bedy, Comnposties as Bioomterials. '

Applications: Cardivvasenlas, Octhopedic, Ophthatnological, safi and Lardd Hsgue.

Texk hools surd Helergnees

1. Buddy D. Rsuer, Allan S. Heffan, Fredevick . Schoen, Sack B Lemota Biomaleralzs Science, Second Bdidon:
Wiley Science.

2. lef A, Helsen 11, Jirgen Breme, bletals as Diematerials Wilsy,

1. Kinan Park and Rendal I Mresmy Controlied Dvug Delivery Designing Yechoology For the fufure Ainerican
chemical society Tublication,

4 Park B & Lakes B3, Biamaterials: An Inlroduction, Plenam Pregs, Mew W ark. .

5. Sitver FLH, Fiomaterials, Medical Devices &Tissue Enginesring: An Integrated spproach, Chaprman & Hall.

AN MEMS & Dio-MEMS

Dcsig_,_ﬁa!ion || Blective
Pro-peguigites 30 | Nome _
Crodif aml
 Contct g 3~ -0~ e .
" Theory Rxambnation: (Scheme) Bl Semcates Bxaon Al rnaks
- Mid Serestor Exam: ) marks
AsgEssmend . . ' ' T T
WEethods | rnternal Assessment: (5cheme) 20 marks (5 marks far atlendance + 15 marks foe assigament
sibinission, Surprise Tests, Tenm paper clo}
- “The suceessful stodent Wit learn:
Cowrse | 6. Taoidensify poteniial MBEMS produsts and campare it wills conventiona] produets.
{utermes ‘12, Podemonsivate and explain MEMS micro-insn facting,
. 3. To design and sipudate MEMS prodnct bused on pomventionsl FEM software,
Mm.lﬁs of Talk and chaik, Power puint presentations, aud practical ete.
Prehivery b . ) - .
Mapping of course sweomes wilh program gulcames i i . .
Cowst log) [paa |Po3  |pos feos  |Pos | P07 | POS tros | POl
outeoimne. . : - ..
e K _ _ " L o
feoe X il i . . + _
o3 _ ¥ S LA ] A
EvHabus

Infroductinn: MEMS, microsystem, scnsoe, actuator, Listory, market, spplicalions ete

Weview of Fssential Mechanival, Rlectrieal Concepts; Moechanical! swess, sirais, beam, canlitever, plates, hending,
Bermal steozs, torsion of beany, fracture, vifration ¢ie, Electical. Conductor, ingniator, senucordactar.

Sealing Laws in Mininturbzation: Scaling i geomciry, foree, slectricity, {luid, heat transfor, ele,

Matertal For MEMS: Heview of crystal structure, mitler indices, matevial far M5, substrate, device, packapging,
silicon, silivon compound, patlium arsenide, piezasleckric manial, guartz, pobymer, biomateriats and piocompatibility
ianues ste.

Micra Total Analysis System (WTAS): Fhuid contrel components, p-TAS: sampbe bandting, u-TAZ: separation
colponents, -TAS: detaction, ool landling and characterization syslems, systems Lov bintechnology aud PO,
pafynuelentide anaysand gesctic zerccaing,

Sensing Al Astoation: Electypstazic sensing and actuslion, |hermal seosing and actualion, preznelectric and
piezorasisiive sonsing and actuufion, magnctic sensing and acluagon, minkatae biossnzors, bioacuisors arrays and
implantable devices, neumt mborfsces, microsurgical tools, micto oeedies, and dug defivery, Micrnsystoms for tissy@_]




F.’Jurumnus § To korave che principle methods, areas of wsage, possibilities and limiatang ms well 12
cnvironmental ¢fects of the Addilive Mamtlaciering lechnolopies,

; COH Deseribe the eed and applications of addifve manutacturing

% 202 Trepare CAD mwdel, model slizing, toot path asing ¢ifferent sofnvare :
CO3 Classify and evalrabe the refative geedts and demerits of liyuitl and 20lid hased additive

manuiachning sysiem

04 Undberstand the lazer based additive nuanufagturing techniguies

; £;0F Fabricate the 30 printed bia products _ - o

Eh&i'f::;! ' | Talk sl E].'.l.i.-llk, Power paind pmﬁ:fmmiuns, and praclical ete, :

§ Mapning of rolirse sutcomnes with program outeanes . .
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Syllabus _ _
Overview — Hislory — Meed-Classificasion -Additivo danuthciuring Techbology in product develepment-Malerials for
Addilive Manufactiring Techinolagy — Tooting — Applications. .
Roverse Enginesting: Basic Concept — Digitization iechiiques — ivodel Reconstruction — Datis Provessing for Additive
Mamnfacturing Technolngy: CAD modéal prépazasion - Part Orieniation ained suppoet gencration — Medsl Shicing - ool
path Geoeration - Sothwares for Additive Manalactorina Technalogy: MIMICS, MAGICS,
Classification - igaid based syslem — Storea fithgraphy  Apparabes (SLAM Frinciple, process, advantages and
applications - Solid hased systemn  Fosed leposition Modeting - Principle, process, advantages and applicatioi,
Laminsled Objcet Manufacturing )
Selective Lasar Sintering - Principles of SLS procesy - Frocess, sdvuetages and applications, Three Dimensional Printing
- Principle, process, sdvantagss and applications- Laser Enginsered Net Shaping (LENSY, Hlectron Beam Mok,
Customnized implacts and prosthesia: Tlesizn and production. Bin-Additive Mannfacturing- Compotar Aided Tissne
Enpineering (CATEY - Cnse sradies o . - L )
Refercnees books o
L Burent Sucker,DavidRasen, and lan Gibsa, Additive Manufacniring Technolugies, Springer, 2019
2. Chua CK, Leong KT, and Lim €5, Rapid prabobypiog: Prnciples und applicstions, Third Edition, Worlt
Secienlific Publishers, 2050
3. Gebhardt A, Rapid prototyping, Hapser Gaedener Poblications, 2003,
A Remrant A K and Nasr E AL Rapid Prototyping: Theory and prastice, Springer, 2000,

AM**H % Biomaterials

Bresipnalion i | Elective N B -

Prectoquisites i [ Strocture of Materdals

Creelil smd f HEY - T — M — M)

Contacl hours - N
Aszogzment ¢t | Theary Examiaxtion: (Schente) End Sermester Exam: o6 narks
ethods Mid Semester Exam: 2 marks

[nteraal Assessment: {Scheme) M anarks (5 marks for amendance + 1% marks far assigﬁnens
submission Rurgprise Tests, {]uizrq;:_,_m:;'tgmng_nls #nd Tutorisls, ot

{nurse After eoampletion of the conrse, stodents will be able io:
Cwmkcernes L Understand the need of Biomateriats and Biocenpatibifity.,
' 2. Tmpart nowledge en differens classes of piomsterals, charscterfzatian and bichegical
tesking,
3. Choose a material By ioplant appltcations.
Modes of
Dedivery [ Talk and chadle, Pawer poind presentations, and peaction] e,

Courgs
Quicnme 3
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Cutoimes 1. Understand the electrical, elecivanic, magnetic and diebeetvie propestias of materizls.
Explain the meclanism of conduction, supsrconduction, pobarizalion, magnctizatio,
phstoconductiviky in neatesials,
o 1. Choose dn appropriate weaterizl B speciic clectrical aud eleciunic devices,
. Mm.lﬁs ot | Talk aud chalk, Power nolol presentations, and praetienl ete,

Delivery -

dlapping uf coirse oubconies with progesm ouleemes

L1

Conse T PO o4 |70 PO6 o7 | POB pos | vore
futeomie -

I B !

car N v N T L i
O ' o : '

Sviiabug .

Tniraduecfion: Classitication of materizls on e hasis of encray gap, conductars, remizonducloss, dielectrics.

Gleotical Properties and Conductng Materials: Mechanism of electvival carduction, electran thearics of salids, free
electron theoty, faclors affeching clectvical couductivity, Wienemana-tianz  law, Lovenstz mueber, hermocheckic
propertics, high voltzge condusting maccrials, high and lew resivtunce materials, fuse marerials, eondustors, cahles, wirc
waleriads, sokter, sleathing, and sealivg neaterials. - :

Tleotronic Properties and Semiconducting Materials: Eneegy band theory, Brillouin zone theory, Feennd energy level,
sffective mmss, concept of doping, types of sumicondoetars, semiconductor compounds and alleys, siruclares af
semicondugtors, amarphons senviconduclor, materials for diffeeeut devices, Methods ol veysial geowth, zone refining.
IHietectric Properties and Insnlating Materials [ielectiic conslanl, dielectric sirengil and dizlectric loss, mechanian
of pokmization, faclses affecting pelavization, polarizition citrve and Iwsteresia boop, Clausivg -Mosalt equalion, fypes of
dicloetrie matcrials-satid, Liguid and gascous types; ferraelecirics, piezociectric, pyoelecvics, electrostriciion eEfeck,
Magnetic Properties and Magnetie Materials: Origin of magelism, types af magnelic materials-dia, para, fers,
antiferro and torimagnetic materiats. Curie tempersture, lows of magnetc materials, domain theary, donwmin growth and
dornain wall vofation, magnetic anisatropy, niagpetosiriction, fervites, spinels & garnets, fercomppnetic domabs, magnelic
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Hiinutes of the DIPC Meeding hebd on July 014, 2021 at 12.45 pm
thraugh MS Team online piaifornn

A DMPC meeting was called on July 01, 2021 at 01.15 pm through MS Team
on-line platform to freeze the revision of covrse curreulum of four running PG
programmes of the department. Al the DMPC faculty membors attended the
meeting,

Heud apprised the menmbers about tevision of four running PG progrummes of
the depariment, “M.Tech.- Engincering Mechanics and Design, M. Tech.- Fluids
Engincering, M.Tech- Matorial Science and Engineering & M Tech-
Biomedical Engincering, respectively which are bronght in the DMUC mecting
aficr incorporating the valuable suggostions of Board of Academics (BoAc)
meeting of the department {Approved Minutes of BoAc attached herewith for
ready roference) held on March 06, 2021 through MS Veams on-line platform,
DMPC members appreciated the efforts of Programme Coordinators, Dr. V,
Murari, Dr. A. R. Paul, Prof. 8. J. Pawar and Prof. R. P, Tewarl, respectively and
contributions of all other faculty members of the department in this hectic and
marvelous work, DMPC members found the documenfs in order amd
recommended for further processing with their well wishes for ifs earliest
ilnpimEntttLitjn at Institute.
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fshotosh dichra
[{Conveneat, DMPC)
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Chairman {SMPC}

fiease find herewith the revised list of the maembers of the Cepartmental Masier Pragramme Committes for vour kiod
information, record and necessary approval please, '

ﬂépartmema! iaster Programine Committee (DMPC)

\ Head ) Ex. Officia [Chairman)
\ Or. Ashutosh Mishra Convener
Or. R Sujithra Member & Carvener (DUGE)
Or. Maresh Kumnar v Exfernal Member {Physics Department)
Prof. Rawvi Prakash Tewart - Member
Prof. 5. & Pawar . = Member
Dr, Ashutesh Kamar Upadhyay Membear
Dir. Satish Kurnar biermnber
[, Tanmay Mondal Member .
i iiFs, Fishika Tiwari 2049FE D) Students Representative | [Fluid Engineering
!| wr. Chandra Prakash Pandey (20188001} Studenis RE?FESEI‘I’[ETI\I‘P IE {E’mmed[ral Engineer mg}
| A’ %Wé?; Q-:,ﬁx 2\1 =5 S
_____ - 3 k (‘\”éf“T ymey / Ramash Pandoy)

) } /%/ %111 fawPTNZET / Head
KL ) At



Fubl ame User Action
Ramesh Pandey  Joined
Abhishok Kimar  Joined
Ashutosh Mishis  Joined
R. Sufithra Joined
5 LPawar loined
Satish Kumar Joined
Tanmoy Mondal — Joined
R.P. Tiwari Ioined
R.P. Tiwari Left
R.P. Tiwari Joined
Ashutosh Kumar Up Joined
.0, Tiwar Left
R.P, Tlwari Joined
MareshKumar Joined
Mareshlidumar Left
MWarashiKymar Joined

Timastamp

77172021, 150022 P
77172024, 1:10:26 PM
7/1/2021, 1:15:.01 P
7/1/2021, 1:15:29 pivl
7/1/2021, 1:16:08 pM
7/1/2021, 1:16:55 P
72021, 1:17:07 M
7/1/2021, 1:17:26 Pig
74142021, 1:18:27 PM
7/3/2021, 1:18:40 PM
7/1/2021, 12:51:47 P
7/1/2021, 1:19:41 PM
7/1/2021, 1:21:06 PM
7/142021, 1:20413 PM
7/1/2021, 1720:47 PM
7/1/2021, 1:20:58 PR



) »h‘l.-hun Lﬂlt‘ﬁswu Science and li]P‘iilLvE'l!i]“ o
Pesipnation s | Rlective R
| Pre-requisites | ; | Chemistry and Fundamental Mavevial Scieuce, N
Cradif and L+T+E=1

Comataet howrs

Theary Examinntion: fSeheine} End Seracster Py &0 martes,
Azscssrenl L Mid Beorester Lxany 20 marks,
Ml esLhinds “ | internat Assessrment: {.E.L,Eiume] 20 marks {5 uarks {or attendance -+ £5 marks for "|qq,|_:bn-|'i'|.|_-l“[ 3
subrnissien, Surprise tests, Teon paper, et}

The sirecessinf strcdent wilk loarn!

Cony 1. Can idendify potenétal ab corrogion aud ity e feces, :
{Hrsa . - .
A Coa vaderstand the cavses ol snd the mechanizms of vadouws types of corrasion,

Ouicomes — i T ]

3 {ap able to demonstrete econonics associated with corrosion.

4. {'an able to design and quaimify prolection sgainst corroesion,
Modes of , . o
Dt_l;:_:r?’ ............... : ET_{_;EF_{_&_HE‘ ghoil, Power poil prﬂsuntuhnn:{,Pl'a{ii.f_:ill ete. -
| Mapping of couse outcomes with program outcomes . S
Course . .

) Piy2 14

T P () PO . ' m pos PO PD? POR T FOIG
cot | I . y
o2 I R . N i
cos Lo 1 v Y

Co4 S A L o {
T C

Basics of Corrasten: Introduction, Classification, Egonomics, EMF sortes, Calvande serdes, Comosion theorles,
Dierivation of potenfial - coment velationships of activation centrolted and diffirsion controlicd corrasion peoresses,
Porential — pH dagrams, Fe-Hal systen, Application and Bimitations.

Type of Corrosion: Broad forms of cowosion — unifory, uneven, piiting, cracking, s, Yardous types of corrosion !
aleng with case stadies - Galvanie, Thermapalvanic, 1igh temperature cotrosion, Lntergranutar, Pitting, Selective
altack {feaching), Peetting conrosion — erosten, Cavitslion, Stross corrasion cracking, Hydrogen embrittlanenl, o
Armgspheric Corrosion and Proteclive Coatlogs: Asmospheric covosion, Factors mfluencing  almospheric
corresion, Temperary conusion jweventive methods - oepanie coating, surface prepasation, natursl, synthetic resin,
paint formalation and applications, Paint testing and evabuation, Sclection of material, Fabrication process for carmosion
canieof, Role of residual siress, Changes 1o aperaling conditions

Immnersion Covrosien and Electrochemicul Protection: Corrosion in hnmerscd condition - Bffect of dissalved gases,
salts, pH, temperature and fow rates oh cornsion; macae conweion, Underpenund careosion - Corrasion process in the
soil, faetors influencing sml corrosion, Biologicat corvosion - Dhefinition, mechanism of biofogical carrosion controb of
hiv corroston, Llectrorhemical methods of proleclion - Themy of cathodic protection, design of cathodic protection,
sacitficial anpdes, npressed cureent annde*‘., Anndic pratection, Comrnsion mhikitors ﬁm acidie, nowdeal and glkaline
medn

Retcrcnce& bunks

t. Fundamenials of Blectrochemical Carvosion, E. E. Sramsbury and B AL Buchanan, ASM Inlematioosl.

2. Corrosion Engieering, b, G, Fontana and ¥ 1Y, Greene, MeCGraw-Hill,

3.0 Covbosion snd Cuooston Controly An Infroduction bo corrasion Science and Enginecing, |, W Bewie snd H, FE,
Ullig, John Wiley & Sans.

Coreesion - For Stadents of Seience and Epgineers, R, Tethewey and I, Chnberlain, Longman Sc & Tech.

Prineiples snd Preveation of Comesion, D, A, Jones, Langman Scientific & Technical, Tohn Wiley, Macmitlas Pub
Cuo.

LA oFa




a"LMIh 1yy Ceramic Pechoplooy

Brezignaton : | Elective
Fre-renlisiles : | Basic Material Scienge and Engingering,

(:'r-suiu ant L T4P=4
Contset Tones

: Fheary Examinadioe: (Scheme) End Seasester Exam: &0 wmarks.
Ausrssnen| . i Semester Fxame: 20 macks,

Wlethads " [ Tnternal Assessment: {&Lheme} 20 marks (5 marks for attendance 1+ 15 macks for assignmeny
| ankbinisgion, Swrprize tests, Term paper, ek,
The sucvassiul serdend wil] leara:

Conrse 1. Taidenrify ceramics and iheir application.
Cubeomes " 2 Tonarrate properties of coramies, and fabricalion and processing of cormansics.
3, Toexplaio coramic phase disgrana,

Mug!cs of Talk and chalk, Power point presentations, Fractical, st

Debivery _ - L

tagping of course citomes willl prograds auteomes ,

Contse B L pu2 P3| PO4 | BPOS | POE | POT | POB PO L POIY
oweone : A . o
COE_ J J (A I O IO . i
ooz g I N T N d

SyHabus .
trpduction: Iotroduction, Histocy, Typer and  natre, Conventional  coramics,  Applicstions, Bomading,
Crystaliopraphy, ele,

Strocture of Coramles: Lattice pmuts Thirections and planes, Bagic structires, Silicsdes, Silies, Glass, Ceramic axides;
Perpwskite structure, ote.

Lrefects In Covanties; Paint defecds, Linear dcl“ems Flanne {strface) defects, Inteifaces, and Mon- cthhuu"u slrnctuye,
Properbies of Ceranles; Mechanical properdes, Thenmal properties, Llecuicsl properties, O]}Hmi propecries,
Magnetic prapertics, Failuse mwodes in ceramics, and Proporty struchies relationship,

Cevamic Phase Dingrams and Phase Boquilbrinm; Law of partial pressures. Detcnnination of phase diagrabas,
Undary {(carbon, SiChh Binary {(NHMCoO, MegOiCal, MeOmizAbO#ARDs, BeQVALO., MpO/TiO:), Termary
i g AT S0, CaddAl09EI0:, Nax/CatiRi0), and Quatemary (Si0—ALO-AIN-ShMN4} systems.

Provessing: Powder syothesis and sinteving, Glass forming processes, Drawing, Hot and cobd pressing, Fibre Forming,
Blowing, Povder cmshing, Slip casting, Hydeo plastic forming, Extozion, Centring, Jipgering, Sol-pef processing,
Amvil technologies, Ceramic coating, Fusion casting, Dyeing and fing, Gas phese, Liguid phase, Sobid phase ceratnie
fabrication pracesses, CVD, Divected metal oxidstion, Reectivn bomdivg, Polymerisation, Melal easting, Ceramic-
comnposite processing, cc.

Bisceramnbes: lntraduction, Fistory and vses, Bmlugml propeckies, ‘Pmrassusg of hinceranics, atc.

Ceramics Environmental lpact: [ife cycle asseasment of cermmics, Emissions and consonptions, and Case studiss,
Advanced Ceramics and their Applieations: Toughened ceramics, Cemmets, Functionally graded nmmtccinls,
Ticracieciric ceramics, Ceramic magneks, High tenperature super-condocting magnets, {Hass ceramic compnsites,
chemicatly bonded ceransics, Ceramics in clecticd] spplications, Electio ceramies, ete,

Ternt Paper: On rccont advances bused on fitcranne survey andfur lboestoryfindustry vist,
" Refercuces banky

1, Totroducton 1o cerpmics, W, 1, inpery, H. ¥, Bowen, sand D £ Udmann, Wiley Series an the Science and
Techintagy of Waterials,
Ceruanic Materials: Sefende and Engineering, C, W, Carter and M, 4. Norton, Springer,
Eandbook of Advaneed Cecamites Vol £, Trocessing and their Applications, 3. Somiya, Blsevier ﬁ;ca{!mu; Proas,
Mechanical Properties of Cevamics, 1. B. Watelunan, W. & Cannon, and 1. Matthewson, Wiley,

Zeries i Materials "'{cienoc and Engineerving - Fundamentals of Ceramics, Wi, W, Barsoum, Institute of Physics
Series o Materials,
Plhase Fquitibria and Cp_.,a:,tlgl]c.gmpmr of Ceramiic Oxides, W. Wong Mg, B8, Both, T, A Venderah, and H. F.
Wichfurdie, Valume 106, Mamber 6, Tsroal of Research of the Matinnal Instites of Standards and Techinobagy.
T, Vlegkronic Ceramics, 1EEL {eangacisons.,
| %, Ceramic Processing and Siuering. b, N, Ratunan, Marcel Belder, [ne JOREC Prass,

Ln e o 1

&




Allryywy le-l'_,!:_.L.z.s.[. I‘HJI_Y E.T[;Eﬁﬁﬂﬁ

-ﬁi_-:__:_;:i.g-nntinn -t - | Elective
FPro-royuisibes | Physes.
Credil anel

Comtact honrs

L+T+P=1

. Theory Exsmination {Scheme) Fnd Semester Exam; 60 marks,
AgsesRntent ] ) Nl Semasler Exam: 20 marks,

Belethads " [ Internal Assessment; (Sehieme) 20 masks (5 marks for attendance + 15 marls far &ssigmnmﬁ"
dubruigsion, Surprise tests, Teaw paper, ete.)
) E The successfel sludent will iearn;

{Course i I Te use various Non Destructive Bvaluaiion and Testing seiliods, treory and their jondusiriat
Chicones ' spplicalions, _

2. o use testing wethods for defeeis and charscrerization of industriat comyonent

tlodes of
| Delivery B e
! Mapping of ooise oulcumes wilh program outcames

Talle sind chall, Fower point preseniations, Brectical, cte.

Coutse 1 o -
outeone PO 22 P03 P ) Pf}'i PR po7 THrE [ gl PO G
COL “f L v b
cn | Y R i

Syllabns

1 Overview of NPT NDT versus Mechanicad testing, Overview of the Nop Destructive Testing bethods for the

detcotten of manufaclerig defects as well a5 mmateddal cheractevization, Relative werdls and lmitations, Vardouws

phyaical characteristics of materials and their apphicalions in MOT, and Viseal inspection Unaided and aided,

Surface NDE methods: Liquid Penetraat Testing - Principles, Types and propertics of fiquid penelranis, Developess,

Advantages and limikstions of various methods, Testins Procedurs, [merprelation of resolts, Magnetic Particle Testing-

Theary of magnetiam, Tuspeation raarerials, Magnetisation metbods, Interpretation and evaivation of test idicsitons,

Principles mnd methods of demapnetivation, snd Reszidual maspetism,

Thermograpky and eddy currvent testivg (ETY: Thermopraphy- Principtes, Conraet amd aonecontact imspection

rmethads, Teclmiques for applying liquid erysrads, Advantages snd lmitation - infrared rediation and infiared detectos,

Instramentations and metlods, Applications, Eddy Carrent Testing - gensration of cddy currents, Peopertivs of eddy

curvents, Eddy cwrent sensing elements, Probes, Tnstnamentation, Fypes of armgement, Applicalions, Advantages,

Limitafions, Interprotation/cvaluakion. j

LHrasonie testing {UT) and acoustic sinfssion (ALY Ultrasonic Testing-rinciple, Tmﬁ.l;ducersl Tragstmiszion and

pulse-echo meibod, Siraisht beam and mmgle beam, Instrumentation, 1aka representation, AMSean, D-sean, Coscan,

Phased Aivay Ulbtasound, Time of Flight Diffraction, Aconstic Eaiission Techaique, AE paymbeters, and Apnlications.

Radinpraphy (RTh: Principle, Intevaction of X-Ray with watter, Iinaging, fitm and filin fess lechnigues, Types and we

of flievs and screens, Geomelric {aclorm, Inverse square law, Characteristics of films - graininess, densily, specd,

contrast, chavacterisic cwrves, Penctrameters, Bxposwve charts, Radiographic cqaivadence, Fluorescopy - ¥ero- j

Radingrapay, Computed Badiography, Computed Fomnography.

Term Papers On cecent advances bagsed on literature swvey andfor [abovatoryfinduastey visir,

Beferences hanks

L. Practical Mon-Bestructive Testing, B, Ruj, T. Juyakuwmar, and M, Thavasiiiutbu, Navosa Publishing 1 lovse.

2. HNen-Desiruetive Testing Teohnigies, 1, Prakash, New Ape International Publishers,

3. ASM Metals Handbeok, Noa-Destuctive Evabuation and Quality Control, Arnerican Society of Wetads, Metals
Park, Ohio, USA, 200, Volnne-17.

4, roduction to Mon-destnective Testing: A Traiming Guids, P B Mbix, Wiley, Mew Jessey,

5. Handbool of Weadestawrive Bvaloaion, O ) Hellisr, MoeGraw-Hill, Wew York,

4. NDT Haadbook, Colutebus, Olin, Wol, | - Leak Testing, Vol. 2 - Elquid Penstrant Testing, Yol 3 - inliarcd aad
Thermal Testing, Vaob 4 - Radiographic Testing, Wol. 3 - Llectromapmeiic Testing, Vol. & - Acoustic Rmission

1 _____ Testing, Vol 7 - Ultrasonts Testing, Anwrican Sociely for Mon Destractive Testing {ASNT)




Desigoation {: [ Bleclive e
Pre-requisiles | 1| Chemisty and Fondamendal batarial Science.
Credil and LA 1P

-Contat hours

Theary Exaudnation: (Scheme) End Semester Laane 60 mals.

Agseamment ] N hid Scmester Exa: 20 marks, o
Methods * D Ipternal Assessmend: (Schenmed 20 marks (5 marks tor altendanes + 15 marks for assignineat
sulimission, Surprise tesis, Tom paper, wie)

The suecessful student will learn:

i Toigentity signiticance of nanomaterials.
Course 2. Taidenlify potential of nenomatcrials progerties and nanotechoalogy.
Oideomes 3. Fo undorstond  and  ioterpret TEM  end SEM microgiphs of wanomaterals and
nasns s,

- b4 To demonstrate uses of nanomaterisls. G e
Mm.!ub of ¢ | Tabk and clab, Power point preseutalions, Practieal. et
Delivery _ e
dapping of congss outermes with progyan ovbosmes i, .
Course | oo | poa | po3x | po4 | Pos | Pos | Po7 | Pos | POY | POLD
ol Lo e ] L i S
COl 7 b B il 4 ¥
Loe L LI
C03 - v N

GO4 . ¥ A i
Syllabus
Introduction to Nanotechnulogy: Mano tcchnology, Mano science, MEMS, CHMT, Fullerene, Mann machincs,
Senvigonductior kchialogy, e, )
Solld State Physics: Introduction, Stacture (plysics of sofid state), FCC nanoparticle, Semticonductar structares,
Tattive vibration, Boergy hand, Reciprocal space, Farmi surfaces, Localized particies, Mobility, Exeiton, esc.
Methods of Measuring Properties: Measurement methods, struclure — aternie, erystallagiaphy, purticle size, mass
spectrosenpy, LEED, RHEEL, suface slruchitees, micrascopy — TEM, SEM, TIM, AFM elc.
Froperties of Nanoparticles: Propeities of nano-panticles, metal nano-clesters, ser conduceting nano-partickes, sei
conducting nang-partickes, rave gas & molecular clusters, melbods of synthesis. )
Carban Nanastruetures: Carhon nano-stracires, Cathon-mofcale, Catbon clusters, Cag, CaoHao, CrHa, CHT, and,
Applications, .
Botk Nauostroctured Materinls: Solid disordercd nunostructuves - synthesis, tailure, Mechanteal propertics,
sdultilayers, Electrical proprertics, (ther properties, Compasite glassed, Pavgus silican, Manostrctured orystaks - nabural
cryatals, Ateay in zoolites, Metat nanoparlicles, and Photontc erystals,
Nanostroetwred Ferromagnetism; Haste, pata-, [emo-, ferrl-, antiferro-magnetiam, Effect of hitk nancatyictiring on
magnekic propeelies, Dynamics of nunotragnets, Nancpore contamineal, Natocarhon fovomagnests, Giant and colossal
magnetoresistanes, and Ferroflatds.
Quantiem  Nanostructure, Self Assembly and Depositfon: Cheanmm wells, Quanti wires, Cuantum dots,
Preparation, Size eitect, Simgic clectron mnneling, Monolayer, Multiplayer, 1B film deposition, CY13, PV, Bpattering
et
Homework: eport on histery & cwrreat ststus of Nanoteclnology, Nanomanuiacuriig, Nanomaechies, cte.
Project: Small ressarch project stmunarized in a fouwr-pags write-up on the nava-fabdcalion, navodevice (abstract
stybe), One prescntation based on the reseavely wok of any paper of your chotee i the fietd of nasoscizace and
nanotechnology, visits ta various labs,
| Term Paper: Op recent advances based on fiterature survey andfor iboratoryfindustey visit
Relorences books

. Infroduction to Nanotechnelogy, C. P Poole Feoand F. L Owens, Wiley Inter Science,

7. Mang Stmchires acd Naoo Materials: Synthesis, Properties and Applications, O Cao, [mperial Callege Pross.
3. MNanomaicrials, A, K. Bandyopadhyay, Newspe Interalionat () Timited.

4. Munosiroctsred Matsrials Ivocessing, Properies and Applications, sdited by €. C Kaoch, Wiltiam Andeow [ne.
3,




Ablaixxxx P]m,m:,Equﬂ.llrrlun:ldud Phase Diaprams ______—!,

 Desiymation 1 | Eleetive

| Pre-requusites ] 0| Materiad Science,

FECIES .
{redit and PR

 Cotact howrs |

l]lEﬂ-!Ij Examination: (Sehome) Eod Semester Exam: 60 marks,

Assessment | oo Mid Scrvostor Fxam: 30asks.
tlctionis | Internal Aszessment: (Scheme) 20 macdks {5 marks for attendaase + 15 macks For assignment
submission, Swrpiise feaks, Teom paper, ¢1e.}

The succesitnl stodent will learn:

[, Canidentify basics ef phascs, phase dusgrama, and lever mle.

2. Canusderstand sl concept of nuaterial develapment,
3. Can able to demonstrate phase cquidibeia dr matecinbs,
4. Cun wberstand lnvariant resctions aud phage disgrams,

Congse
Ctenotes

M .u’ 0 o 4 Talk and chalk, Poweor poind preseatations, Practical, ete.
Elelivery _ ;

bappans of conrse outcomes with program outcummes ' T )

Cowse | pg) ] POZ | PO3 | PO4 | POS | POS | POT [ POZ | POY | POIO
outcame e T e e

ot v R y l _________ i
€02 \f E e y ,

Co3____ J : R

o4 Lo | v
Svltabus
[nfroducton and Review: Phase mle, Fume-Bothery rales, Lever cnde, Free enerey of phase mixtue; Unary systems,
Eftect of pressome oo plase disgrams, T
Binary Phase Diagrams: Binwry lsomorpbous Systerms, Free coorgy-composition  disprams, Fouiliboum
solidification, Non-equilibrtnm solidification of alleys, Coving, Exawples from Co-Ni atloys, Zene redining, Binary
cutoetle systens, Soldiftession of eutectic, hypo-enteetic, anct hyper-eutectic alloys and their morpholosies with
examples from Al-SL Feel, Ap-Cu, and Pb-5n system, Binacy peritectic Systorm, cvalution of these phass diagrams,
Sohidification of periteetic alloys, bypo and hyperperticetic alloys, Concept of liquid phase immiscibilily, Binary
monastestic and synrectic systems, Byahation of monotectic and ayntactic phase disgrasms, Free — enerpy compaozition
diagrams, Drevelopeatent of interostencmees in systems Cu-Ph, Na-Ze, Bifect of gravily on sobidification of fhese alloys,
Concepi of selid state inaniscibiliy and spinodal decomposilioks, Phase disgrams showing spinodal decomposition
and microstructual evalution, Inportand systoms with intormediate phares - Ni-Al, Ti-A) and Fa-aAl syslems. !
Thermodynamles of Phase Bauitibria; Regular and iregular solutions, Modeds for mgdsr and imcpular sofuticns,
Ouasichemical theary, Detalfed deseciptions, Stabitiey of cegular seluiton and miseibility pap, Applicstion of
{psichemical to eutectic, periteetic and monoleclic systems, Intvinsic stability of solution aad spinadal.

Tron-carban Plase Diagram: bron-carbon phase diagram and microstruetures of plain cavhon sieel and cast iron, Non-
equiltbrinm slruclures,

Iinary Ceramics Phase Equilibrin: Some bivary coramdes systeios - Si0p-AbOs NiO-Ma, ek and Uielr

AICTOStTUCTIE,

Ternary Phase Dingrams: Gibhs grlangle, Iseihcrmat and werfical sections, Polyvihermal projections, Tweo-phase
equitibrinm, Concept of the lincs, Rules for constrisction of tie lines, Three phase couilibiium, and Concept of fic-
triangle.

Multi-compenent Aloy Systems: Stainless steels, Hial speed steels; Super alloys, Lighl metsl alioys, Refractory
sysieths (AL - Bi0s - Me(), and Four plase equilibefa,

" References hoals '

1. Phase 1Haarama; Uanderstanding the Basics, . C, Campbell, ASK Inwroational.

2. Phase Translwmuslions s Metals and Alloys (Revised Hepeinn), B AL Porter, [ B Fasterling, and ML Y, A,

Sheeif, RO Tress.
3. Phase Diagrams, Materials Scicnce and Techeelogy, Vel Ir Theory, Principles, aud Techaiques of Phase
Bliagrams, Voo Al ML Alper, Academic Press.

4. Principies of Phose Diagrams m Materials Systems, G, Pant, MeGraw-Hill,

5. Ternsry Fhase Diagroms io Maleriais Seisnce, [ BLF, West apd M. Saunders, CRC Tress. _

i Sleder Messieal Metatliry and Watsrinls Envincerinp Scienes, process, aeplications, B, 55 Smallman aed 7. 3,

~_ Bishap, Butierworth-Heinsman.
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Comrse |20 Can understond . and - itespret TEM and SEM  micrographs of nanomnievials  amd
Outcomes ) nanostractures,
' 3. Canable fo demonslrale uscs of nammnaterials,

b4 canabler o o
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Intraduction: Scope of powder metallurgy, Bricl applications of powder metallrgy, Charactcrization of mwetal
powders, Plosical propetiss-particle size and shape determination, lecunojugmai properties, Appavent densily, Tup
density, Green densify, Sinfered densicy, Flow rake, e,

Powder Manufocturiug: Classification, Mechanical method (machine milting, ball mnilling, atomization, shoting,
er.), Physical oiethod, Cheomical method, Reduction, Flectrolysis, Atomization processes. Powsder conditioning,
Compaction and censalidation, The compaction, Ciher ndvanced consobidation teehniques like ot prassing (HE), hot
isn-5static pressing (MY, spack plastaa sintering (SP3Y, ele.

Fowder Sinteving: Fundamentsl, Types of sinlerng (sofid sud liquid state), Simtering mechmnizms, Sintering frmaces
and sindering almosphercs, Sintoring dheory and fhe influence of dkffareut processing conditions, Wetfing and soeface
diffissian, ete.

Chareetevkstles and Testing of Metal Powders: Swopling, Chemical composition purity, Surface condamination,
Burticle stew ansd Hs measarement, Frineiple snd procedure of sieve analysis, Microscopic snabysis, Adsoption rmethods
and resistivity methads, Particte shape - classifications, miceostiniclure, specific surface area, appavent aed fag densidy.
green density. green sbrength, sinsred compact densily, porosity, shuinkage, ete.

Fowder lerallurgy Applleations: Boaing, Filkers, Frictian parts, Haed metals, Relfraclory melals, Contact matevials,
Mugnctic matorials, Struchual parts, and Dispersion strenothened materials.

Relerences hools ]
Powder detalliorgy Science, B, b, Geonan, belal Powder Industrices Federation, Princeton,

Ceramic Processing und Sintering, b, M. Rabaman, darec] Dekker. '

ASM Handbook, Volume 7)) Powder Metallurey, edited by T 1K, Samad and I W, Mewkirk, ASH Tnternagional,
Powder detaliurgy Applications, Advantages aod Bimitadions, £, Klar, ASM Interpational, Metats Pack.

Poweder Melallurgy, B, L. Sunibs snd C. B, Shakespesc, Newnes Taternational Motographs va Material Science
ard Technodaoy, Camlwides Dniversity [frass,

Lr e L b e
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AMZI310 Applied Elasticlly.

Mu.hanu,s of hinterials
4(L} BTy - ﬂ{F} SdECY
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. MHE Semaster Exum: 20 marks

Tnber mI Aasq_s:-.mem {Suheme} 10 (arks (5 ks for aliowdance - 13 ma kl, for Take-
home assiznments, Surprise / Cube Test and Chass Tutarials),

Theary Exonination: {Selene)

G N On sieeessfid nnm;xluiims of the conrse, student is cx.p.e.:;ted Mapplﬂg: m;u_
' | 10 be able tos POs
] Anufyec the siressfateain behavior oF materials and the stress- | 4
© | srain selations. !
2 Analbyza sofid mechunics probibers using elassical age enu*g:.r 4.7
© | medhods, - ”
3 Apply different fmlum criteria foe pen{,ml state of shress s[ﬂtm at 478
’ pumL& i . . s i
4, |ITaderatand the iinse dtpcndcnl hehawm o umicnals 4,7

blodes of De]iv:::.-;r

Talk and chalk {naii, J.-‘aw::r pumt prosentiiions {humctlmf‘t} Seld- stud}r {as a-mgun::d}
Hands ou trainisg throveh Compiter Programming,

E'I'ﬁiyié;-{u b
Coverad

Uniks | ietnils

1. |Aonalysis of Seress; E-:mu:pi “of Smoess, f:.twﬁ:s f'ﬂmpﬁ:len!b, Eqﬂﬂtimum
Equations, Stress on a Genaral Blane {Divcction Cosines, Axis Transforimation,
Stress on Oblique Plane shrough @ point, Stress Transtormation), Principal
Siresses, Stess Tnvaramts, Deviatoric Stresses, Gotahedral Stresses, Mane
Suwess, Stress Boundary Condition Probifen, E

Analysis ol Sweap: Deformations  (Lagramgan  Desoription,  Euleriau
Deseription],  Concept  of  Strain, Simin  Composents  {Geometreal
Imerpratatien), Competibifity Fquations, Strain wansforwation,  Princigal
Straing, Strain Invariants, Deviaionc Strains, Ocluhedral Steaing, Planc Shroin,
Sfrain Rate*;

Stress-Steain Relafions: Illl‘rudmtmu (ne- Dmmu:.mrla] Stress-Sivain Relanmls
(Hdealized Time independent and Tims—dependent stress-strain laws), Lincar
Flasticity {Generslived Hooke's Taw), Stress-Strain Rebstionships tor Lsotrapic
ek Amsumem Materials (Mane swess and Plane Stea o)

Hastc Xquations of Eiasticity for Soltds: Intoduction, Stresses m Terms ufs
displacemeonts, Fqu:llbuum Equatins i terms of  displaccments,
Compatibibity equations in Terms of Steeszes, Special coses of Elasticity
equations (Plane Stress, Plang sirain, Polar Co-ordimates), Trinciple of
Superposition, Uniqueness of Solution, Principle of virtual witl, Poteniial and
Complementary enargy, Yariational Fringiples, 8t Venant's Prinvipte, Methods
aof analysis for Elastic Schetions, Flastie solutions by Visplacement and siress
Functions, Alry's Streas Functivs {Planc stress, Plane stain, Polar Co-
ardinates}.

Torston: Infroduction, Cirewlar shaft, Torsion of non-cirewlar eross-scction, $t,
Venant's theary, Warping function, Prapdtl's stress fnction, Shafis of othor
oposs-ections, Tesion oF bars with lin walled sections,

V:qcnclasticiw. lnlluductmn Viscoelastis madels (Maxwell, Kalvin-Voigt,
Generslized  Muxwetl  and  Kelvin  models),  Viscoclastic
relationships,

Steess-atrati

. 1"¢{r hooks,
T\\.'Il..,' Lt

E. Muihcmul]ul Theory uFthtu:JLy E &. buknhuknﬁ’

2. Advanced Wechanizs of Matorisls: Boresi

3. Theoratical Rlazticity: A L Green and W, ¥ e

4, Fheory of Blastiiuity: Timoshenks and (eps

3. Advanced Strengil and Applied Elasticity: A, C. Uswreal and 8. K. Pengler
&. Applice Etasticiy: BT Fenner

1. Advanced Stength of Materials: TS, Stnath o
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&1, No.
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1 kinemslic wod onbiea) constraing to be bopossd and other

i 4,89
reglived detail for a genere] inidial-boundary value prablem,
pnmanl:,.' related to solid mechanics.
Formuatate, through uwse of cocrgy punmp]t.:, and Variational
) methads, relovant finite element enuations, imploment e same 4

inte compter progeam and sobve a solid oechanies prablam,
usinge e Finite Blement Methad.

Analyzx:, miefprel and communicsic w.suli.l. obtaiued from
3. |developzd comgputer program as well as from commerciat Faite 4,5
element Saftware.

Re proparcd for exmndmg the compleie knowiedge of aﬂivmg 4
4 solie rechanics probiem vaing FEM, to & more general type of

.Mmies of Trelivery

. 1&11( and chalk (main}, Power poinl presentations {somellmes), Sell-shudy {23 assigned),

. . 3,478
mitial- hmlndﬂ!y wvalue prablemy celsted to ofler areas of
anginecring / seience.

. Pisue higher ¢ selfsbudy and roscarch, :Tw{ﬂvmg Finite g i.ﬂ

| Efement Analysis in the damain of solid mechapics, w genezl.

Fands on training througlh Compuler Programing,

Topics ¢ he
Coverod

Units { Lyztails

b, |intreduction: Coumse ubjm:.L{w:S, Histmy of FEM, Application Am;,s, Conoept
of Disoretization and laterpalation, Dilferenl Steps in Finite Element Analysis,
[}Emnmmuhun throwugh FR Analysts of Axially Loaded Bar,

3. [Wariatiowal Methads & Ener gy Prineiples: B ef Infradnction tn Varistional
Calenlus, Encrgy Peinciptes — Principle of Virual Wodk and Complementary

Virlual Work, Ponciple of Mindmwm Potengial Fhergy and Cﬂmplum:niilr}'
Potentiol Hrerey, Aixed Prml:tph.::

3. {Detatledt K1 Formalation for Sofid Mechautes: Finite stement diserctizalion -
Ficcewise Iaterpalation & Shape Functions, (0 mid O Inkerpotation,
Conventond] 15, 210 & 300 Rements, Special Elements, Sob Paramebie, Super
Parsunetric & Isopuramclric clements. ¥R Pormwdation Using Warkational
Methods & EFnergy  Tyinciples. Coovdivate  trosformation & Jacobian,
Mwmerical '[ntcgldimn & Caleuiation of Element Matrlcc&

Clesgical Finife Klemont Methods: Ritz M:.ﬂmd Mt:ihod of Weiphted
Residumals, (Galerkin method, Soong & Weak formwlation. Owne & Two
dimensionst struciral & non-structurs] boendary value problems mvabving
scalar :md ¥ectol vafued dependent vanablcs

i D'_l,-'ndmu, Trofltems and Other Topics (in hriei]* Dynanur Fauations from
Hamilton's Principle, bdass rConsistent & Diagonal) and Damping batrices,
Free Vibaation Analysis — Figen value problem, Tinte-History analysis in Forvsed
Wibslion -~ 124recs (Exulicit & lmaplicil) helegriaion beshads. .
Monlinear & Stabilioy problems, Baor & Enor cstimation, Cenformiag & Mon-
conferming Elemenls, Paieh test

6. jApplication e aLzh {'_,crm]mter Progremming:
B Tnput for Geometrie & Malerdat Configuration, Loading and Boundary




kd

Condikions. )
Aulomatic Mesh  Generation,  Modal  Coordinate  and  Modal
Canneclivity.

Calentaton of Llement Mulzices (S6flwss & Mass Mabriees, Load
Woeios,

Assembly of Flement Matrices to (ilabal Mattices, toipesing Bonadary
Comdieions,

Selutton (Ganss Elbninstion & wiher methods), Post Provsssing,

fofarences

Texd boaks,

L. .E-n-::rg],r and Finite Efement Methods in Strochiral dechanios: L 8. Shames snd C. 1.,

2

3
4
i

Dhman.

- Coneepts and Applications of Finite Element Analysis; B D, Conk, I S, Malkus
awiek Bl 2, Plesla,

- The Findte Element dcthad Val, BB OUC, Zienkivwicr and RL, Taylor.
« Finile Elernent vocedures: ¥ T, Batle.
AR Intraduction 3o Finite: Element Methods: TN, Reddy.

1
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Conrsc Outoomes

; i Ou successiu! completian of the conyse, sindent i expected | Mapping fnle
B Mo, L
Lo be able i o 105
1 Ta resd aud comprehend journnls and texts wilten in tenaorial L8
* bnotations by applying the knowledge of tensars. '
2. | To describe the motion and deformalion of body, 1.4
3 To apply the sitable stress and strain measures depeading oo L5
Tt (e nead. a
4 To fomudate ihe constilulive equations oheying Lhe general 137
' bprinciples of mechanics and thenmodynuiics, T

Mndes of Dcli.vcry

Tatk and chalk {mam} Power pomk prcsmldu@ns (semneties), Seli- sludy fug wnrnm,dj,
1lzmds on trammg throesty Compueer Teagr Aming.

Fapics ta be
Coversd

Umts i Details

1. Mathemarcal Pr ei;mlumiﬁ and Introduetion: [ndex notatian, 1al1g¢ and
smnaiion convention, frep and domrey indices, Kroncckee delta, Tevi-
{livita symbel, co-ordinate tmnsfonmutions, Cartesian tensor, propertics of
tensors, lensors as finear operslocs, nvartants of teoser, eigen vabucs il
Bimen veutors, polar devomposition, scalay, vertor and tensor fumctions,
connma notation, geadient of a scalus, gradient of a veetor, divergence and
curt oF a tensos, ineprab teorems of vectors and twrsoes. Motion of
contineust, configursiion, mass and density, desciipitens of motion, wwsterial
and spatial goordingies,

re Kinenatles of Deformation and Motion: Defonnation mradienl e,
stretel apd totafion, opfy and beft Cauchy-CUreen deformstion fensors,
Eulerian and Lagrangian soam tensard, steaip-displacument velations,
inbinitesimal strain tensar, nfinitesimal ateeteh and totstion, compatibibiy
comditions, principal steains and slrain deviator, malerial amd local tome
desivatives, stretching and vortieity, path limes, streain lines, vortex lines,
R&ynn]db Wrsnspovt theorom, civewlation and vorticily,

—— o m—

3, Forees and Slresses: fady and surliee Forces, Canchy Stress Vensor, First
and Second Mola-Kirchhoff Stress Tensor, Devialovic and  Frossure
Components, Trincipal Stress, -

o, Fupdamental Baltance Laws of Lunhnuum Mﬂh.mus' Balam:c af [’v‘[dsb -

Clontinuily Equation; Balance oF [inear Momentum — Equations of Malioo

Fquitibrinm  Equations; Momenis of Momentum {Angular Momenbean;

Bajsnce of Enorgy - First Law of Thermdynamics, Encrgy Equation;

Eynations of State — Batrapy, Second Law of Thermodynamics; Clausivs-
1|hem Tm,quahu-', Nissipation Fubetions

Tmt h{hl‘l-k‘i
Eeferences

5. Cunstitutive Helations and Material Models: f_",nmt:l:umrr Assumpttum
fdeal Flruids;, Flastic Fluids, Hypecelastic Matoral, Metion of isolvopy:
Tsothermsad  Flasticity - Thermodynamic  Restrictions, Iateriad  Frame
Indilference, Maoterial Synmnetny; Hooke's  Jaw, Stokes  preblem and
N(‘wmnsan ﬂm(lb

Inweduclion te tic Mechanics of a Continwous ;‘-.-ledmm Lewrcnes E. Mﬂb.rem
An Ineroduction to Comdinusin Mechanies: Morton M. Gurtin.

‘givadaction to Condnoem Mechasics for Engineers: Ray M, Bowen:
Comtimnem rechanics for engineers: G, Thomas Mase and George B, biage.
Theory and Problers of Continuuwn Mechanics: Geurge B binse,

b b




. Mondinear Continaimn beclanies for Fintte Slegent Analystar I Bonet and B
0. Whnd, .

7. Contlaey inechanics and plasticity: Han Chin W,
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1. |repms of mathematics i to develop the skild of Mathematical A, 4
Madebing, o
To [dentify and develop the skill Lo sobve yeal life engineering
3, |problems e, fincar & Mon-linear Programening, {fradient 5, 10
Methods & Artificial Ncural__]:‘_\ltm'nrlm
4 To dB\-‘Llﬂp skilt of wriding Flow Charts of cead life engmcumg 9. In
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Muaodes of Talivery Talk and chall [mam}, Power paink prescitatiots {somethnes), Self-sudy {ﬂs assigned),
EHands on Lraining through Compter Progrunuitg,
Topivs to he Tinitz | Dedabls
Covered
1. ¥afr udu:,ﬁun tn Gplm:izat{nn Dosign varmbl&q Ciesipn cungir aints, DhJLc[we
[uncticn Pesign space, Frasible region, Problen: staterent, Eocal and Global
oplimn, Classilication of optimization pmbtcms, Solwtion by colewhis #nd
) num-::r;ml inéthads. )
2. |Linmesr Programusing: Simplex mn:rlmd Geometrie ngmmmum Apj}:lrarmn _
{n simple problems.
1. Mon-Lineat ngnammmg Micthod of a]aplmuuﬂl:q}n programming, Kﬂ[]}r 5
_ Cutting Plane method.
4, | Gradient Methods: Sjeepest dcsu,nl arscE Side atep method. Con_qugata. f_rmdseut
method, Rosin's Gradient Projection Method, Zotendik’s nethod of fcusihle
divections, Unoonstrained minkmization, and penalty function techaique scarch
prumdumr; _____
5 | Gengiic Ai;,nurhm. Avtificial Nwrﬂ Metweuzk, D}rmmtc pmmﬂuum:]g
§ & Application {0 nrnhlnms of P1 peess Rquipment, Developmeal of computer
: ORI LS,
el iirles, Engineering E}ptimi.;tﬂtinn Theury and Peactice: 5. 8, Rao

b

2, Optmization of Structural and Mechanical Systems: 1. 3, Avera

3. Elenents of Struckueal Optimization: &, T Haflka aed 2, Girdal

4, Cost Oplimization of Structures: Fueey Logic, Gicnetie Algovithm and Parathed
Computiog: B Adebi and K. €, Sarma

AR Introduction to Optimization: Edwin . P. Chong and Stanisbsw i1 Fal

Nonlinear Optimization- Theory and Alporithins: LOW. [ren

Linear Programming Yol.[: G, Hadlcy

Monlinesr and Eynamic Prowrainming, Volll: . Hadley

R Rt
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Aszessment ) o M Sewnaster Bran: 28 ks,

blethods ¢ | Tndernal Assessment: (Scheme) 20 marks {5 wunks for attendanee + [5 marks F assignment
subratasion, Swprise doests, Fern paper, e, -

The suceessful stndend wiil Feary:

Crourge {1 Different Lypes of deformation and mechanica proyseriies.
Outemnes 14 Roleot'mechanical propentes in designing.
L 3. _Biffercot tesling technique of meehanicat chaeacierizasion, . _ L

Mmlies of 3| Talk and clealk, Pawer pomt presentations, Practivsl, cte.

Delivery . .
:_Mzapping of course mutcotres with proarant olleoames - _ _ N
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Syitahus
Overview: Different responses af mseriat to tnading, Materiaf properties, hacrnseapic cxpeviments aad its relevanee,
bl Physical mechavisms controfling the balavior,

Elasticity: Atowic strictire and banding, Atemic interaction, Tlysical origin of clastic modnius, Generalized Haoke's
law anit erientation dependence of chistic modudis,

Plastivity: Theoetical sheay strengih of crypstals, Paint, Lie and Yolume defecls, Fdpe and Screw dislocsiions,
Hewgers efreudl and Burpess vector, Force hatween dislocations, Movement and interactions of dislncations, Slip planes,
Twinning, Slrengtherditg mechonisnt, Wark havdening, Crewin houngdary sitengihening wnd salid  solution
strengthening, True stress-atrain curve, Meeking phesomenon, Yicld criteria and [laslic siress- strai reladionships,
Viscoelnsticley and viscopbasticity: Responses of visenelastie materials under diflerant loading, Creep and refagstion,
and haxwell and Kelyin souodels,

Creep 2ard Fracture; Primary, Secondary and Tertiary croep, Creep mechonisms, Dislocation ereen, DHffosion creen
Bl grain boundary creep, Creep lows, Analysis and Applicatioas in Design. Brittle, Ductile and Fatipue fracture,
Fracture surfaces, Griffith's theary, Meodes of fracture, Fnecgy ralzase rate, Stress infonsity Fretor, Crack tip plasticity,
Fegral and Crack Tip Cpening 1Hsplacement. :

Life appeoach sad Fracture nwchunics appeouch and Cumulsiive darsags thearjes,

Mechanical Charazeterkzation of Materinls: Mechanical testing for material Charscterizalion, Messurement
techniques in experimental solid mechanics and non-destnictive lesting, '

Ferm Paper: Ou rocent advences hased on lieeatirs survey andinr lnboratory/indusiy visi,

Vatigue: Cyclic loads, Constant maplitude and vasiable ampliude foads, Cyrle comnting technigues, Infinite tife, Safe.
lite, Fail-sate, Domnsge-tolerand desian philosophics, Low cyele and high cyele Fatigue, Stress-Life approach, Steain- |

References Booly

1. Mechanical Behavior of Materials: Engineering Methods for Deformation, Fracture and Fatigue, ¥, &, Dirwling,
Prestice Halt,

2, Mechanical Behavior of aterials, M, Meyers and K. [, Chawla, Cambridge University Press.

3. Mechanical Behavior of Materfals, W. E. Hosfoud, Camnbridge University Press.

d. Mechanica! Behaviar af datesials, T, H, Cowrthey, Oversens Press,

5. Machanical Behavior ol Enginesring Materials, J. Rossler, H. Harders, and . Baeker, Springes,

g, Llewents of Fracture dMechanics, P. Kumar, Tata MeCraw-Hill,

7. Faligue of daterials, 5. Soresh, Cambridoe University Press,

8, Deformation sad Fracture Mechanics of Engineering Materinds, B W, Hertzherg, Johe Wiley & Sons.

O, Imdroduciton wa Dishocations, D, Hudi and D, A. Bacon, Pergamaon,

10 Mochanical Melaliuney, G. B Bicter, MeGraw-13i5L




ot ee Materinl Synthesis and CAAracterization Labortory

Contact howrs

Dn:s;'i.gims,_i{:-n Compudsory ) i
Pre regelizites ‘Mone.
Credit and TPt

Assesmnent

Tnteinal Assea&mctlt {thEjﬂC] EEI wAr lc«. {14 tnﬂt"k% Em’ tlblth-:lE‘LU.f_‘,E‘ © 40 nvarks shalt be for the

Methads day-to-day assesmnent of performance in the all the bafroratoy scxsions evaluated drough daily
preparedness for conducling Expertments, pasecipation m conduct of Experivents, Repo
Writing ane sulimission, fnteraction, Sincerity, Atlendanee and Quieres,
e sueeessin! stondent will leara:
b, The impoctanes of Hoeratbos survey.
Course 2, To design, simelution, synthests of any cnm;mmlmn and will maderstand imporance phase
Cleonies ~ diagrams.
3. To characterzalion using XKRD, SEN and other relevant technigues,
4, Raoporl preparation, writipg technical thesisfeaports and al30 aboul wriling yesearch arlicles,
Mades uof ;| Tremonsteasion in laboratory and Power pumt pll:.%f_,nll'lhtlﬂb
Delivery i
| Muapping of course ﬂutmrm:s with pmﬂr-m umcnmm . _
Cowse | py | oz | po3 | Pos | pos | Pog | P07 | o | po9 | Powo
nub::}l-nc . .. .- : cad - . P el —
o1 b 9 J T B ) v A
cor LA AT NI QR I . S
€o3_ ' i A X i
o4 J | L vt T i 4]
Pm[cct | Detzils

Any 4 projects [rom the fu‘t!uwmnﬁ

i Syothesis and cﬁmactematmn af piven campasition by rol-gel, ]Jydmthmmal ansel sodid staio roule.
3 ' Rate of the m:taitﬂrgacal process fe.g. hoal ireatment pm;uws} £ YT ~slruckucal aud ml:Ll'!aHlCE.l.i“
' propecliss of a given Adloy. ) e
3. Fubrication aud mechanical behavior of sny cumposnte
4, E ﬂbucahuu a:;d sifiliH ol OF denisie fiateral.
3 3. Design and simutation of iderial using ang cnmmemal software, ]
' Smd}r of gmmaﬁ-y a1' mnteml nunwlme‘mh,-' uamg T 1u1£f:»FIemcnt ﬁnﬂjysm
' 1. hmb: c}.c:m::nt I y's;u ﬂf%mpit matal fnnumg pmcas:
N 5. 1 Prepacation gud eliiacterization of irlle mhaiteials nsing th. Ptrwdﬂ me’ta!lutgy T echmquu
B 5. Dc%lnpmmt o ltatcmanosmictred metalsand Alloys ising severe: il faiation incthids; |
Refur@t__s._ne 1. 1, Boaks and ressarcly s_n't:c[e {hrough referced jourals.




| Designatiom [ | Elective
; Pre-rognisites L Mone.
Credir and

S L1 [+P=d
Langae hours

AM22103 Bio-Materials

Thesry Exanttnation: (Schewe) End Seincsler Fxan: 60 wiatkes,
A8 T3 i Mid Semesier Exans: 20 marks, ) o
Setbads " | Indernat Assessments (Schemed 20 marks (3 mades {or sttendance + 15 marks G assipment
submissian, Surpeise tests, Tevm paper, ste.)
Tire: successfoi student wilt learn:

L. To demonstrate a broad knowledse of materipls scieqce and engineetibg i bomoedical

applicstions,
Course 1% Use the biomaterisls sueface modification methads and characierizations ta imprave
Cuteames ' Momaterial properlics.

J. Analyze bocompatibitity and tissue matevial iteraction far dificrent kinds of biomaterials.
i[9 Compare the mainstveam bioswaleriabs corrently tacd For medical applieaticns inclading tissue
sngineeting, biosensurs, snd rehalbvligation fields.

Mnf.j'?s nf o | Talle und chatl, Power point prescrtaiions, Practicud, o,
| Delivery , .. . -
wlapping u_f course euleomes wilh program oelbedmes _ . ) -
Course POI | POZ | PO3 | POt | POS | P06 | POT | Pos | Poo | vouw
outcame » ; : - . A
| €02 ¥ i o 4 . ) v
o3 . i . : . i} . ]
COY . . S . R

Sylkxbus . T
Classes of biomaterials, Bulk Propedics of Materials, Sucface properties and surface charaeterization of inaterisls,
Properties of biamateriabs: Physical, themmal, eleverical and ogtical propeorties of bio-immtodals, Digcompalibitity, Bia.
fimctionality, Mechasical and Riological Testing af Bicmared als, Repubatory issues and medical ethics,

Metalle fmplant Materials: Stainlcss steels, Co-bazed albays, 19 and Ti-bascd alloys and Other metals, Coreosion of
metaltie impinoes,

Ceramic Topiand Materinds: Alwminum oxides, Caleinni Phosphiate, (fass Ceramijos ad Carboni, Wedics)
applications of Ceramic Matcrials, ' :

Pulymeric implant: Polymerization, Pobymreric implant materials, Degradable. Polymers used for Biomedipas
Applications, Silicone vscd for Homaterials, [bydrogels, Smart Polyners as biomaterials, Polyncrs used for drug
defivery and Tissue Engineering Applications, Matugat pobymers fosnd i human body, Compostes 45 Biowmeteriaks,
Applicalions in Cavdiovascular, Orthopedis, and Ophilialmologicat implants and devices, Biomaterials nsed for
artificial skin and dental tmplant applicatinms,

Recent adyanees in the feld of Biomaterials. .
Tevm Paper: On vecenl sdvances based on literalle survey andior Eabindastry visit,

Text books and Referonpes

1. Buddy D, Raloer, Allan 5. Hoffiman, Frederick 3, Schoen, Jack E. Temons Biowaicrials Science, Scoond Bditinn:

Wiley Boience.
2. del AL Helsen W, Torpens Bieme, Mesnls oy Biomateriats Wity
3. Kmant Park and Randzl] J, drsny Controtled Prug Detivery Designing Technalogy for the forure Amarioan
chemnteal society Publication.

d. Park J.B. & Lakes B.5, Biomarerials: An Inteaduction, Plenum Tress, New ¥ ark.
8. Silver B9, Diamaterials, Medical Devices £Tissue Engineertng: An tolcarated spproach, Chapman & |[xl].




AMxNAx Compuiational Waterinis Setence

Designation | ¢ | Blegtive | _
Pre-regeisiles 1| Applied walbigmativs anid Compuatation.

CCrecdit and -
Cordne] s L=t

Theui‘&l_Exnniiﬁat‘mn: (Seheme) End Semester Exan: 60 marks.

Assessment o 3 . Mid Semcster Fxan: 20 macks. _ _
dethods " Totertal Assessetent: (Scheine) 26 marks (3 macks for ablendonec + §5 marks o assigntment

1 submission, Surprise tasty, Teym paper, e,
The speeesstel slodent will keara:

Caurse | b Townderstand hasic of materis] modelling,
Chitemmes |7 ir Different mubi-scake modelling technigue and theiy correlalion.
3. To uso upén sourct and conmmercial softyave for solviny simple problems.
bodes of ) . ,
. - & Tabk and chall, Power point preseptations, slf,
Tielivery 1 . )
Mapping of cowrse onfcomes willl progran outcanies .
4 ! s . o . . -
LOusC ) § o pO2 PO FOA POS PO& FO7 FOL l OO | BOIO
| nuteome .- - : y -
cot A i il . v B il
cQ2 _ b _ A P S _ v
col_ i L i I I Y

Syllnbns : _ _

ntradaciion and Frudamentaks; Introduction to various regites, atulti-seale modetling and sinukation of materials,

Syslen size v compatation fme, and Parailel processing,

Ab Inltic Melhods; Density funclional theory, Quaniun mechanics, Schrotinger wave squation, Magy particls

system, Car parrinctlo mathod, Bom openleimer approximalion, Hohenberg-kohn theoren, Koims sham formulation,

Locsl density approximation, Bioch's theorem, Paeudo potcntial, Energy minimization techniques, gnd Fxamples of

cryslals and noo-crystaks,

Lattice Mesa-scale methnds: Latiice gas ankomala, and Latiice director modes,

Coarse graining: Paticle based models-Latice gas model, Connolly Williams sporoximaiion, Spatial models,

Trynastic (temiporal) medels, Application o polymer and polar malzeiaks, Grain continuum meodeling, Cmnpotations

nicro-mechanics, snd Multi-seals coupting.

Term Paper: On application of wubli-seale Modelling iu Compesike damage, Disloeation befipvior, Phuse fiald

modeling, Modeliing of grain growtl amet Ticrostroeiure i polyerystaliing matsrials, Modetling of sitwenrat materials,

and Cher recenl sdvances basad on lferalure survey.

‘Fevm paper: On Maberkal modeling.

Befevences hools

b Introduction to Mateiials Modefling, Z. . Barber, Blancy Publishing.

1. Compatations) Mualeeials Seicnes fram Al Tnitio 10 lonte Carlo Methods, ¥, Olme, K, Hsfarjani, and Y. Fawazoe,
Springsat.

3 Muiliscale Materials Modelling: Fundarentals and Applications, 2. ¥ Guo, Wondicad Publishing Limited,
Cambridgs,

4. Computationat Meso-mechanics of Compaosites, L. Mishnacysky Jr., Jobn Wiley & Sons.

5. Adulti-scale modelting of Compostte Material Syatems, € Sonits and W, B Beaumont, Waoadhcad Foblishing
Lid.

& Cootpws Seale Simulation ef Engincering blaterinls-Fundamentals, Microstructures, Process Applications, D.

Rabbe, F. fotors, F. Batkat, and L. Chen, Wikey,

Annwal Review of Materials Research on Computational dobaterials Ruoscarch, Vol 32,

Uinderstanding Malcoubar Simulation- from Algodibm g Applcation, F. Dasn and 5. Berend, Academic Press.

Meotes of Workshop en Computationa dMaterials Seience, Indian nstinge of Sciences, Bangalore, 0608 Mar 200%.

£ Computalional Material Science, 1. Ranbe, Witey-VH Verlng (mbH.

11, Multizeals Modelling and Stubation, Editors: Attnger, Sabine, Konmaotsakos, and Petres, Springer.

17, Compuiational Materiabs Desize, edited by T, Saito, Springet.

i3, Combinaloriat Matecial Séicnce, B, Marasimdan, 3. K. iisliaprajada, Wiley,

l].rl. Materials Tndormatics, Data -Dreiven Discovery in Material Seience, K Rajan, Wiley.




) - _ _ AMzxysxy Energy Materiali.
Designation L Cieciive
Pre-requisficy | Mo,

Eretill and N bt e ;
Lonlael Tawrs

Assessment . _ o idid Somesker Exany 20 macks, : . ]
Mathocts " | Interngl Assessments (Sehemed 20 narls (5 marks for sttendance + 15 marks o assigurnent
[_ suhmi:-:sinn__, Surprise tosts, Teym paper, eta.} ’
The suecessful studant wil Jearn; '
Course b T understing the wse of matecials i advanced appicalion.
Telleomes [ 2. Teunderstand hazadows conditions for healtl and refatsd jsaes
3. Loaling for hazagtous eonditions. . '
Mml'ies of Talk and chabk, Power poiat preseidations, Pracioud, ete,
Delvery _ _ )
 vlapping of course sutcomes with pragram odeones . ) _ N . ]
Cotrse P : ] |
putcome mlfill Pt?? : P03 1 04 ..1‘05 _I.‘D-ﬁ PG? .PDE N POG 'PO_H}
cor_ A Y - . 1 [
con 7 N T T | Y
CO3 " . A . LY N
Sxllabus N

MNuelear Metallirgy: Strictares and properties of materials with specisl relevaace dor nuclear power generafion:
praniam ad siher actinides, Beryllivm, Ziconiom, Rare-eplh elemends, graphite, The mastedals of suctear fitsls and
pieelear el clement fabrication, and Be processing of niclear foef elements,

Nucheur Power Plant and Thelr Materinls: Wuelear reactor, Prossmised reachor, Bresder reactor, Materiads for fued,
Contre] rads, Coolamt, Maderalor, and Shielding.

Effecis of Radiation on Materials Propertest Effects of o ff, v rays on oreep, [wtigue, tensile, and sther propertics of §
metals, ailoys, ceramics, pofyners, rubbers ete,, Elfects oo electrical, eteclronic and uraghetic behaviour of materials,
and Effects on erystal shmehuge, grain size ete, . '

Mlaterlals fn Tuel cells aud Salor Cefls: Electrocatalyst materinls far low temiperature fusd cells, Conductive
mefabrancs for low-lemperature fisel cells, Matertals for high temiperature fued cobls, Siticon, Ousntmm dots far salay
encrgy, Maasmaterials for solar tliermal eneray and Photavoltaie,

Materials iy Thermal P'ower Genersthow! Saperallnys, Stecls, Ceramics, THC, Hydrogen membeanc malirinks,
Sensar and Sensowr materiaks, Biamasa, Coaf, Fly ash, ete.

Materials in Flyelro Power Generation: Materials for power plam cempanents, Steel, Stainkess slecl, Ceramics, e,
Energy stavage: Askificiab photosynthesisfsolar o Lucls, 03 separatiol and uttlization, Spfar nuclear waste dizpusal,
Binfuels production, Bialogical fuel celb teclnnlogios, Weduction of encley use tn manuficining processcs, Tiprowved
grid techmalogies, and Sustainable snevgy cconomic,

Term Paper: O reeont advanees bascd on literatue survey andfor laboratoryfindusity visit.

fe fermccsu.liuuln__s‘

1. imiroduction ks Muclear Science, §, . Bryan, TR Pross.

2, Fundamentals of Radiation Materials Seicnce, ., 5. Was, Springer.

3. Muelear Besctor Materinls and Applications, 3. M. Ma, Yan Nostrand Reinhald Conpany,

4. Mucleur Reactor dateriats, O, O Saeith, Addisan-Wesley Publishing Crorarpany,

5. Fundamentals Aspects of Noelear Fuel Elements, TR, Olsnder, Techaical information Center, Offtes of Pubbe
Alinirs Energy Research and Developinem Administration, '

6. Structural Materiaks in Muclem Power Systems, 1. T, A. Roberts, Springer.,

7. Handhook of Pucl Cells, W, Yielstich, A Lamsr, 1L A Gastelger, and M. Yokokaws, Jahn Wity and Sons, [n,

R Doyaneed power plantinsterials, dusign and lechnology, D Roddy, Weadhead Publishing Serics in Encray No. 5
£, sod CRE Press,




Avlsxaxs Carhon Napolube and Carbou Nanosteuctares

rJESigl!_l_.l[_:'l_Ul‘l » | Eoslive S -
Pro-suguisiles L | Mo,
Credil snd L=

Contaat beurs

’E‘her}'r}; Examination: {Seliemc) Evdl Semester Bxam: 60 marks,
Assesaenl . . Mg Serncsler Bason: 20 marks.
beleiheds - [ Tnterna! Assessment: (Sehewe) 20 markes {3 marks for atendance + 135 mavks o B8R3N

The successtul student will learn:
£, Taitentify significancs of carbon ranomaleciuls sud nanostiuckres,

:}E?;z:ms .17 To undeestand and inferpref struchwe property velatiomhip of carbon naromateriaks s
| ’ nagpsteuckures,
- ) 3, Tao demenglrate uses of nevomalerials, _
?;I m_ica of ¥ Talk and chall, Power point presenlalions, Practical, ec.
elivery, [ -
Mapping of colirse oukcames With pmgrumr qulenmes . . _ .
Comse | poy | pon | Pos | vo4 | eos | pos | P07 | pos | PO3 | POIO
ILALOELLS o . - . 1 ...... — . .
€Ot i ‘ 1 |
col L N . LA . L -
CO3 i o i 13 L ' '
Syllabus

Tatraduction to Carban Nansstraciuee: Cahon moelecute, Carbon small chusters, Carbon big clusters, Fullerenes,
Ehscovery of Cgo, Synthesis of Cea, Propoities af Cia, Other bockeybatle, and CNT, .

CNT Morphelogy: From a graphene shect to o nanotube, Steucture - chiral nanomibes, single wali, mubtivall and
pundbed memotnhes, Zigzag aud ammchair nanofubes, and Futer's Theorem in eylindrical and defective nanvtubes,
Productinn Technigues of Nanobuhes: Growth of single-watlfimulawatl nanotubes, Carbon are bulk syathesiz in
presence and absences of catalysts, High purity mraterial {ueley paper} production tsing pulsed fasey vaporization {PLY)
of pure snd doped graphite, Bigh-peessure cd-conversion (HIPCOY), Manatube syntiesis based on Boudmir reaction-.
chemical vapor depasition {CYI¥, Laser ablation, and Synthesis of aliyned nanatube films. L '

F Structural, Eleetronic Properties: Stuenrad changes in free standing. and interacting meaomhes — librations,
votations, (wistons, Elieet of indor brhe intcraciions on the electronie structure, Blectronic struclure of praphite us
building blogk of nanatubes, Rffect of chirvality and discrete atoms, Conducting versus inswlaling nanombes, Band
structure of metallic corbon ssootibes, Effvct of doplng on conductivivy, Blectvical properties, Vibrationat properties,
Cheurical proporties, Mechanical propertics, Pliysical propeeties, and Optical properties.

Aplicatives of Nanolubes: Hamessiog Aeld ealancement, Flat panel displays, Hydrogen storage, Carbop nanotabes
and dneg delivery, Stractural application of CHTs, sk CNT nanocomposites.

Ferm Paper: Op reeent advances based on lieratore swrvey anddor laboratary/industry visit,

Relerenees houlsy

v, Carbon Mangtubes, M, Endo, 5. [jana, 3. 8. Dresselhans, Pergamen.

1. Careon Nanotrbes: Advanced Topies in the Syuthests, Structure, Propertics and Applications, A, Jaria, 3. 5.
Dwpesselhaus, sud 3. Dressellaus, Springer,

3. Carben Manosiruelures, Scrics B Po Arsujo, Springer.

4, Physics of Carhon Nanostractures, §, Belluevi and A ifaloxcvie, Springer.

5. Fullerencs, Wanohibes, and Cacbon Nanosimctaes, T Souzs, P Kamal, W, Martin, B Weisman, 3. Roltkin, H
Shinohaes, Z. Slanina, ¥, Iwasy, F., Wilson, and ™, Sallsdie: BCS Transsctions: Yol &, lssas 16,

6. Cathon Manomube and Graphene Devics Physics, 11, 5. P Wong and D. Akinwande, Cambridge University Press,




;I _ B AMYXYIY Gliss Belence andg Enginecring

Desipnaniiong ;| Bleetive

| Pre-requisites | @ pone.
Credit and
| Contaer hours

EATH

Theary Exnsrination: (Scheate) Eng Sermester Grany: 60 wa s,
AgEessment L Mid Semesicr Fran: 20 marks. ) _
hMathods - " Enternal Assessmeont: {5cheme} 20 marks {5 marks fos attendance -+ §5 macks for us'éig:mmn'!_
subiggion, Surprise lesls, Term pager, ste,)

The seceessfiel student wht learn:

b Toexpose himsetf to the fasdamentat knowledge of ghss.

Conese 20 To underslund composiiion of different ypes of plasses and theie physical and clhemical
Outenerey ) propesrlies and ases, :

1. Fodesign plass for variows apptication.

4. Totautersland manufaciuring af ghass.

Intraitnciton: Histary of glass snd alags making, Compasition, Applicalions, er,

Giass Making: Ruw rasleriats, Criteria for selection of raw materiaks, Baeh Bouse operationg, Glass mebting and
hattogenizalion, Addition of eullel ko the badch, Reactigns amengst the comstituers of akass, Defects in £lass - abhles
and seeds, cords, stresses and cobour inhomogomeity aud their remnedies, and annealing of glasses,

Citass Fundamenials: Kinelic and thermadytamie writria for glass formation, Use of MaiQ-5i0% and Ma:0-Ca 0%,
phuse diagrams in glass mansfacnme, Physical properties of glasses, Density, Refisctivg index and dispersion, Thersal
cxpansion and thermal skeeases, Thormal exdurunce off glass, Youghening of glasses, Strerpth and fracture behavior of
glass and its ariicles, :

Manufactare of Glasses: Glass fwrming machioes, Manufacture of glags objeets - battles, rods, fubes, butss aud
Bangles, plass blocks and laboratory glass wares, sheet, plale and rolled plass, loughencd safely glass, laminated safely
ghass, glass liber and waal, fomn ghass, aptical and oplibalmic ghasscs, Semi-antomatic and fubly sutoniatic machines.
Alsorptian and Coloors In Glasses: Role of transition meta] jons in ghass, Sulphur and seleniom i plass, Oxidatian.
tedeciion equitibnz in plass, Bffeet of temperature, Composition and partial pressrs of axyzen on redox equilibria in
glass, Application of redax reactions in glass industry for entoration, Decotarization and vefining of gtassas,
Non-eonventional Pracessing of Glasses: Sab-Gel tnethed, Chemieal vapor deposition nicthad, Acid-base consept i
ghss, Technology of making radiation shiztding glasses, Hest abeorbing plasscs, Solder flasses, Chaleogenide and
Flalide glasses, and Low durabifity slasses,

References bunks

I Infrodection to Glass Science, edired by L. D. Tye, H. J. Stevens, and W, 0 LaComse, Plenum Press, Springer,
2. Hand book of Glass Manufacrure Val, 1 aud 11 F. . Tootey, Qoden Pubdishing Company, Ashlee Publishing
Company.

Froperties of Glass, | W, Moowey, Reinhotd Publishing Corporatinn,

Cubom Glasses, W, A, Wayl, Socicty of Glass T eehnnbogy,

Gilags-Ceramie Yechaology, W. Haland snd G, H, Beafl,

Gitass Cernic Techoolopy, W, Haland 2w G, 1, Beall, Juln Wiley & Sans.

Mﬂém ol 1| Tebtk and chalk, Power point rresentationes, Practczl, cle, -
Delivery i ) - _ . .

_ Ma;1pjng nf cose D;ltCOHI:::E with pmlgn__[_:__ra‘.mwnl'mnms ) ) )

COMSE poi b opoz | opos | opos | pos | pos ‘P07 | POs | po9 | pora |
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Evilabus

!

Ceramic Maierials; Science and Engineering, C. . Cartor and . G, Marlon, Spranger,
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Designation B E|Eﬂl'l‘-'_’~‘i- . -
Pre-requisiles . | Materiak Seience muf Chemistry,
Ovedit and bATHD

| Conggut hours

Theary Examinatinn: {theme}mif.nd Qemesicr Eram: 60 warks.
P T— B i id Semester Exam: 240 marks, )
Merhods | tnternal Assessiments fSeheme) 20 marks {5 marks for altendanze + 13 marks bor assigmmenl.
submission, Surprise wests, Term paper, ¢10.)

The successiuf stndent swill lea Fa: )

1. Tobean o alter the properties of matetial doae 1o ¢hange i1 he peicrostracire of muterials,
Couwrse 2, To understand fe mechanism and degradation of meterial nnder wear,
Ohateoies 1. Fo spply preventive measires against wear. oo
4. Toilentify the cause of carrosion and protection methods against the comasion,
3. To monikor and quantify the dumege i the magerial using different lechniques.
?E;Tmfl':ﬁ o1 Tallc and chalk, Fower paint presentations, Practical, cte.
| Delivery . : . —
dapping of corse sutcomes wirL_l}__ PEagran Hllennes _ )
Course pot | pm2 P POA POS PG PO Fo3 PO PO
outeome . . . _ -
ol ] . | . P ) |
cor . N T T @ T i I '
03 .. T T S N :'
cos R T . T A
€03 . 1 . A _ e 1A ] ]
Syllabus

Tribology: Components of wibslogy, Wear, Friclion and Tebricatior, Laws of friction, Measarenent of Friction, Bifect
uf viseosily, Lifect of Temperature, Typos uf wear, Mechanism of wear, Depradation and strengtl bess of malerals due
tr wear, Sueface morphology, Advantage and disadvantage of brication in various application, Provenkive Toasures
of wear toss, and Melhods of surface naprovement.

Corposian: Thermodyaamics of Cavrosion, Free energy change, EMF and gabwanic series, Pourbany dizgrams, Hevnst
equation, Electrochemical thenaty, Coevosion rate, Activation potarization, Concenteation potarization, Amodic, catbudie
and mixed control, Passivation, Tafcl equation, Types ol Corrazion: [Hfferant fores of corostons-uanitorm, Cralvaniy,
Creyiee, Piting, Interpyanudar, Frosian-corrosion, 5CC, Hydragen cracking, Cowosian fatigue, Frotling cormosion,
Effect of memifrgical varizbles and eavirenments on ditferent forms of conasion. Coteosion Protection; Cotvosion
pravention methods-anodie protection, cathodic prafeciion, inhibifors, Carosion Testing, Electrachemnical technigues,
Potentiosial, Tafel extrapobation, Linewr polarization, Galeanostat, lmpedance fpechioscopy, Thormogrvinetic
technigue, Sait speay test, Weight change measarements, Carrosion and oxidation resisting materials, Hat Corrosion,
High tempersiure oxidution of mclals and alloys, Laws goveming eridation, Molten sait corrosion, and Eiquid metal
COTFCS1OT, '

Srynetaral lealth Monitoving: Intraduction, Mutivation of S, SHv and Mon Destructive technique, Fassive and
Active SEM, Vibration based Techniques for SHM, famege tocalization and quangification, Fibee optic sensors,
Liectrica] resistance bascd SHM, Tow frequency Flcctromagpetic Techniques, and Capacitive imgthods Jor ST,

- Term Papers O recest advances hased ol literatues survey and/or laboratorpfindusley visit,

Relerences bosls

I Marerial Science for lingincers: An Introduction, W. T Cullister, Ir, Jahat Wily and Soas, 1nc,

7. Mechanical dMetalluney, 0, B Dheter, Bl rawe-Hill,

1. Introduction to Tribology, B, Bhushar, Wiy, :

4 Wear Moterinks, Mechanism and Practics, edited by 0. W. Stachowial, Wiley.

5, Prinviples and Preventian of Cowasion, T AL Jongs, Prentice-Hall, Inc.

fi. Corrosion Fogiacering, M, G, Fontang, MoeGraw-THilk

4 Coryosion and Comosion Cowtend, B W, Revie, John Wiley & Sons.

% Comosion, Memls Handbook, Yol13 A & 5, edited by 5. . Cramer 2nd B. §, Covine [r, ASd frteenational.
g “The Fundamental of Comosion, J O Seulby, Pergamon Press.

10, Fundamentals of Electrochemicat Corrosion, E. E. Stamsbury and B A, luchansn, ASM Tndermational,
{ 11, Struetural Heafib Monitoring, cdieed by B, Balageas, £, 1. Priveen, and A Ciiemes, WileyS5TE




— g AMIXXE Thin Filins
Dtatgnatmn E Eluuiive
| Dveorequisifes | @ | None,
Credit and
Contact hows

LHE T4

‘Fheary mem.ﬂmn‘ (bchunej Fnd Bemesiey }_,mm 6 miagles,

MAssessment . Mid Sernesier Fxant 20 marks.
Methods " [ Tnternal Assessment: (Scheme) 20 marks (5 marks for sttendance + 15 masks §or ubaagnm:—*m
I L | subnission, Surprise lests, Tern paper, ete.)

§ The successTul student will learn:
F [, Vo vbersiand abont oane-thin Blms.
i Course ’ |2 To know abowd the growth mechanigm of napeshroetared thin s,

Onrteodates 3. Tn have knowledge abont syntless wod characterizution of nanestrectned thin [ms Foar
fuluristic applications,
4. Ta identity the applicabions af thin fihas,

p e
1 o | Talle and r;h&lk Prower poink presentations, Practicat, ek,

Belivery

Mapping of courss mm,om:,b w:lh p]ugmm uuﬁmmw j o

gf&tﬁ;‘;ﬁ: i Fos i . P_?S | oo AOF, POR P01 PO
cot S U TR R A S P e :
o v v I f |

cor | N [ N [ v [

4 i — — . e e e B

Evilabrus

Intradoection: Hasic of Thin filnes gl Manesirustures, Differense. hatween thin and thick flm, Role of thin films in
Dheviees, and Becert chanacs io the Scmicondwctor Industry,

Diefects In Thin Filee: Concepts, Nanwe of defect, Mieroscupic defect and dislocation, Boundary defets, Encrgy states
- donay acceptor levels, trap and recombination ceuters, vecitons, phonang, e,

Fabvicatlon of 'Thin Films: Sobpel synthesis, Spin coating, Cheriical vapmr deposition, Plysical vapar deposition,
Spubtering Jepesifion, len implantation, Cathodic arc deposltiﬂn, Puylsed laser deposition, Maokecubar bean apitany, ele,
Characterization of Thin Films: Xy diffiaction, UY-vis speetrascapy, Sould, Four probe resistivity, Atomic probe
micrascopy, Profitoneter, elo.

Properties of Thin Films: Structual, Elecirical, Magnetic, Optical, Themaal, ete.

Silicon and Silicon based Thin Film: Bpitaxy by CVD - Process, Reactor, Eguipment, Thaory of OV, Detects,
Gafety, and Key technical issues, CW1 of silicon dioxide - Overview of atenospheric pressure CWEE, Plasma enhanced
W, Properties of dislectric fHms, New deposition technalogies, and Fulure dircetions,

Heature Scale Modeling: [etraduction, Companenes of eteh and deposition modsling, Yich modeling, Elel examples,
Depnsitan modeling, and Beposition exampias,

Application of Thin Fiims: Application of thin tifrms in diffecent arens such #s - Electronics, Medical, Detiuse, Sponts,
| Autownobiles, ek, _ -

Relerences buoks

1. Materials Science of Thin Filos, B Obning, Academnic Press,

2. Haudbook of Thi-Vitm Deposilion - Processes and Techniques Principles, Methods, Bquipment and Applications,
cdited by K Scahan, Noyes Publications.

Thin Bilm Phenomens, T, 1. Chopra, Melraw-TT5E

Manoatructores and FHanomatertals: Syntfiesis, Praperlics and .-".pphc*:tmus G. Caa, bmperizl College Pross.

Hand Book of Thin Film Technotogy, L. T Medsscl and 2, Gang, MeCraw-Hill,

Handhoak of Thin-Film Deposition Processes and Techniques Principles, Methods, Equipment and Applications,

i

#

i

edited by K. Seslain, Moves Publicalions, -

PR, C——




Degigmation 1 Blective

AMEXNXY Smart Materials

Pre-requisites | o | ‘Afaterials Science, Ceramics.

Cosdact hours

et ek LAT<P=1

“Theory Examinativn: (aeheme) Rod Semester Exam: 60 marks.
Assessmont _ i Seorester Exam: 24 marks.

Blodlwuls * | Taternal Assesiment; ﬁchemt,] 30 omwrks {5 movks Bor attepdanes + 15 rasrles lar mEsignmeant
subinisxion, Surprise tesls, Teon paper, sie.)

The sneeessful studenl will learn;

. 1, Can idenlily varions smart maleriats, _

Course 12 Can understand  and ierpret - piezoelectric  malerials,  Shaps Memary  Alleys,
Cfoomess ’ Elealrorhenlogical and Magreborheologicat Elsds,

3. Canlonow asd fur siac sensors,

4. Cap investigate and design smact materiaks for Sturistic applications,

Modes Gf o | Talle and chalk, Power point presentatioms, Praclical, 26,

Delivery S

Mapping of cowrse onkcones with progrant ¢ uul: e -
Cowse 1o [ pon | vos | o4 | eos | vos \ Bo7 | pos | opos | FOLO
ntl{c{] nle PR ——— - A -
col | b ] L
€02 i o R A I R _

€o3 e . . 4 ¥
CO4 v v ] - v e
SyHabus ' i - : o ]

Infroduciion: Overview of Smart dialerials, Smar. steemres and products, PlP’?DE1E—..tI ic materinds, Elecrosirictive
nukerials, Magnclostictive msterials, Magneto clsetric materints. Magnetorhenlogical thiads, Lic:utmhmlnmml floids,
Shape memary naéerials, and Fiber oplic sensars,

Piernelecivie Materlals: Prineciples of Memaelecticity, Perovshite sElu{:Ti.ll‘r: Firgomate, " Tikanate, Piezo ceramic
nwatzitals, BZT, Single c1ystals vs palyerystaliine Systems, Plezoclectic polymers, sad Properties,

Shape Memory Alloys: broduction, Phenomenology, nflusnee of stress on chavacteristic temperaiures, Modelling of
shape memory effect, Vibration cun[ml throegh shape memary alkeys, Desizn considerstions, Multiplexing embeddead
MNiTOL ackualors, ebe.

Fleotrovhenlngical and -Blagnetorheolagical Flukis: Mechanisms and Propertics, Chavseteristios, Flnkd compasition
and behavionr, Discovery and Barly developments, Suismacy of material properties, and Applications of BR and MR
flutds {Clutches, Prampers, others).

Fibre Optics: Introduction, Physical Phenontenon, Chavactoristics, Frhee upkts straib sepsors, Twisted and Braided
Fibre Optie sensors, Optical fibres us laad bean g clements, Crack detection applicaiions, 1n[<,grah:m of Fibra oplic
sensars and shape memary slemenls,

Smart Sensor, Actator and Transducer Technologies: Smarl sensors — Avcelerorneters, Force sensors, Load celly,
Torque sensnrs, Pressure sensots, Micraphones, lmpact haemwmers, WMEMSE aonsoes, Sengor accays, Smart achuators -
Dfspia:,cmcm 1ctuatm=; F~01Lc BGLAEOLE, inz.r actuakets - Wilration dampers, Shakers, Fhuidie pomps, dobors, snd

[ N R

Retereitecs b
Sraet Materials and Structures, M. V. Gandbi and B 5, Thompson, Chapomao & Hali,

Searl dlaterials, edited by b, Schwartz, CRO Press.,

Smart dMatcdal Systems and WEMS: Prasign and Developrent Methodotoples, ¥, 1§, Vovadan, . J. Vinoy, and
&, Giopalakeishnan, fohn Wiley & Sons.

Encytiopedia of Smart Malerials Valume | and Voluae 2, M. Schwartz, Johe Wiley & Sous, Ine.

Srart Struclures —Analysis and Design, A, ¥, Seinivazan, D, M. Metarlond Cambridge Eoiversity Press. ]




[ Designation T+ ] Elective . ]
Proreguisites | [ Mowe, ' o o
[{;'&.dilaud : i LT+ P . )
2 Theory Exnninatinn: (Scheme) End Semncscer Exam: 60 marks,
Asscssrei i - .. Mid Sewester Exaon: 20 marks. )
Menbrds ' é Internal Assessment: (Scheme} 20 saarks (5 ks for attendanee + 15 marks for usstgnmenf :
|k submission, Surprise tosts, Term paper efe.)
! The successful stedeat will learn; B
Cowrse Jb Lo To identy potentiat MEMS products and compare it with eooventional prodaicts.
Cutcones “i 2 Todemonstrate and explain MEME micro-mamnfacimying. : :
3. Yo design and simotate MEMS ponduet based on eooventional FEM software,
Muqcs ot Talle and chatly, Power point presentations, Practical, eto.
Delivery 4 —
Mapping of course qutcomes with progran aubfeomes . _ o B
Lourse POl [ PO2 PO PO vos | Pos | vor | eos | pos | polo
Ottcone T S S e - -l
col A A vl )
CO2 AN N I I i 1 '
Re.sT RN N . d ' v LI
SyHabus

Tutradoetlon: MEMS, Micrasystem, Sensor, Acheator, [listory, Market, Applications, cte.

Review of Essential Mechanical, leetvbeat Concepts: Mechanical: Stress, Strain, Beam, Cantilover, Plates, Pending,
Thermal stress, Tersion of bedm, Fractaee, Vibralion, ete., Flectrieal: Conductor, Tnsnkator, and Samiconductor.

Sealing Lawy in Ministurkzation: Sealing in geametry, Voree, Electricity, Fheid, Hea: transfer, st

Bluterinl For MEMS: Review of ceystal stencloes, blifler indices, Material for MEMS, Subsirate, Device, TPackaging,
Silieen,  Silicen  compound,  Gallien msenide,  Piczoslectric  nuwmatial,  Quartz, Polymer., Bioomterials  and
bineompalibidity issues, cko.

Micre Total Analysis System (WTAS) Fhud control componenes, 1-TAS: Sample handling, 15-TAS: Separation
componcnts, P-TAS: Peiection, Cell handling and Charscterization syslems, Systems for biotechanlogy and POR,
Polynocleotide avays, and Genetie sercening. '

Senstg wnd Actoation: Elecirostatic sensing and actuslivn, Thermal sepsing and actuation, Piczoelertric and
piczeresistive sonsing and setuation, Magtetic seasimg snd actuation, Ministure bissensors, Biosonsars alzays and
implantabie devices, Meurs interfaces, Mictosurgicat tools, Micro needles, Diug defivery, Microsystems Lo Fissue
enginearing, Tissee scaltolds, Optical hosensars, ete.

Fabrication of MENS: Bulk micromachining, Stface micromachining, Eithography, LIGA, SLICA, ok,

MEMS Packaging: MEMS inetrology, Overview of packaging of imtcructectronics, and Packaging desips - techmigne,
pterial, ete, )

NIEN]S Design and Software: Design methodologies for MIMS, Study of following softwares baged on availahidity:
Anwys muliiphysics, COMSOL andtiphysios, MatLab, lnichisuite, AntoCAD, SolidWaorls, Spiee, Lodit, ete.

Term Paper: On recent advanecs bused on Fieramre sunvey anding lataratoryindustey vigh, !

References hooks

G MEMS sad MICROSYITEM Design and Manofactuee, T, B. Hau, Tt Mograw-Hill Publishing Company Lid,
1 Founrdations of MEMS, C, Liv, Pearsot Education Intcrnational,

1l Microsystam Design, 8. D Senluris, Sprinper,

12, I'mndamentals of Microfabrication, &, dados, CRO Press,

3. Microsystem Technolopy in Chemistry and Life Scicices, A, Manz and §1, Becker, Springer.
4. Fundamentals of Micro Fabrication, the Scicnee of Minlaturizalion, M, Madou, Mauopen Corporation, CRC Press,




Designation ___:__L_Elcu[iw:.
Prooroguisites | 1§ Wone.
Credit and
Contacl foues

1.VE =

——

Theory Examinatiog: {Seheme) i Sewester Fxam: 60 marks,
Aszessmam K Wlid Bormesker Exam: 280 marks,

tvieilods ’ Intertm] A%aessmenl {Hf‘!]eme} 0 mallﬁ {5 marks for stlendanee & 135 mavles for aﬂlgl_r.ﬁl_nt

le aucmssﬁli smd E_nt w:ll _IE41 ol
Colrae b, Tounderstand the basic concepts and {echnigues of machine leamieg,

Chatootmes 2. To ideniify andl sulve lEl_ln: probiem iJlsing A guitahle wmaching leaming lechaigue,
) 3. Toapply wachine leaoting o malenal science,
_______ 4. o iddersiand materials knowledoe and mnterialy data science.

Modes of Talle and clutk, Powsr point prescatations, Praclieal, ete,

Blclivery .

bapping o uf course cuicmnes with pragr ﬂm outcomes - o ) .

Cowse | oo T pen | pos | pos | ros | eos | po7 | pos | pos | Polo

phicome o .

col 1 S _— v il

o2 VL B I .

cos ki L e ¥ v
cod | . RS KR R ¥ Lo /

Svliabus

Litraductton to machine Fearning: Types of leaming, Inductive clessification, Linear regression, Decision lrecs,

Frohability and Hayes learning, Bxperimental eveluation of lemming algorithms, Lagistie tegression, Support vector

mucHee, ernel fanetion and Eeme! SV,

Artificial neural neiworks -Porceploons, Multifayer nenrat notworks, Back propapation algorithi, Differcat activation

tunctions), Compulational learning theary, Clustering and unsapervised losming.

Implementation of varieps Machine Learntug atgovighms: Coding with soflware tools, 1utm{tumng machme

learing toods to design solutions for vavious problems relsted W raateciad solence.

Machine Learning for Matevinds Selenee (MS): Newrad Networks in MS, Genetic/Tvolution Algoritiems in MS,

Chister Rxpansion 'm nis, Kerne) Ridoe Regression o MY, Gaussian Processes in ME, Bayesian Optimization n M3,

Support Yector Machines it MS, and Particle Swann Optimization in M3,

Mafeciats Hnowledge zad Materiads Date Scieace: Property, sliuctere and process speees, Provess-stracluee-

property Hakages, Materials knowledge, Bole of data science in materials knowledge system, Overview approaches and

main components of dela seiepce, Muterinl structurs and its digital representation, 2- point stagisties, Pringipal

component analysis to vedugs dimensionality and | Hemwgenizagion sad Encnh?atmn concepls,

Belorences boaks

lachine Learning, T, M. blichell, MeCeas-Hill Education.

Titrgduction te Machine Learntog, E. Alpaydin, MIT press.

Pattern Recngnition and Machine Fearning, C, M. Bishop, Springes,

bachine Learning in Matcrials Soience; Becent Progross and Energing Applicafions, T. Mucller, A, G, Kuasne, and

B, Ramprasad, Reviews in Computaticonl Chemistry, Volume 29, cdited by AL L. Pavdll and BB, Lipkowity.

b4, John Wiley & Sous, lac,

5. Tomspeclive: Machine Learning Potentials for Atomistic Simulations, Journat of Chemical Physies, Vol. 145, pp.
FI0S0E, 26,

fi. Slabifity and Metasiabiliey of Clusters n 8 Reactive Atmospherer Theoretical Evidence for Unewpected
Stnickiometries of 8@, 5. Bhattacharya, 8. ¥, Levehenko, Lo M, Ohivinghelli, ond M. SLhLEﬂm Phyaicd
HRaview Laer, Yol 117, ppo 135501, 2043,

T Cluster Fxpansion Muhud and s Application w Computatiosal Matesials Scienee, € W, B, e, T, Song, 1. Gao,
and 2. Shik, Computational bMaterials Science, Vol. 125, pp. 243-234, 2 5.

%, Frstand Aveurale Modeling of Moelecular Atomization Cnergies with Machine Eeaming, b, Rugp, A Thatehenko,
¥ R Miikler smd O, A, Lilieofetd, Fhysical Review Leter, Vol HIE, pp. 052301, 2012,

4, Moleculsr [ynamics with Qo-the-Fly hfachine Lesming of Quanmim-hechanical Foroes, Z. Li, L R Kerrnodle,
aeed AL 10 Witn, Ploysics! Weoview Lelivg, 154, 0904005, Sarely 2005,

10, Acrelerated Scarch Tor Materials witlh Targeted Properties by Adaptive Desigm, 1. Xue, P ¥, Balachaadran, 1
Hogdun, F. Thetler, I Xue, and T. Lookmay, Nature Comumnications, Vol 7, avticle number 11246, 2004,

1. ldentifying Cysteines and Histidines Transilion-bdetal-Binding Sites (sing Suppart Vector bschines and Newral
Melworls, A, Pssserinl, M. Punta; A. Cerond, B, Rost, and P. Frasconi, PROTEIMS: Steactare, Fonciien, and
Foinfosnstics, Vol 65, pp. 305-316, 2006, o

Bl pd b




P2 CARYPSO Straciure Prediction dethod and its Wide Ap;x]if;ﬂtjmu, H Wanp, Y. Waog, | Ly, E?_t.ui.,i, T__Ehang, g

[ Y. Ma, Comgalaliona] Matecals Science, Vol 112, Part B, pp, 48015, 2016,




[Mblumlmn

ANEZIATS Wlechanics of Composite Nlﬂierml&.

5 L|LL[WIZ.

Pre-requisites

: (_ﬂrmnuzmr Mrechanics & Solid Mechoaios, Basin h:gme.e.a ur_g ﬂ; derffreanatics, Lineay Algebrr,

Differenriaf Eguationy

HIL'ﬂrv L\"l'[llilht[lf.r]'l {&Lh&me} End Samesker Bxam: £ mmks._:._m" S
Ilid Semsester Bxan 20 marks

Interpat Assessarent {Schemel: 20 marks {5 matks [or attendance + 15 nrarks for Fale-honwe

Cheircomics

Mades of
Belivery

Creelit and CHEY - HTY - OfF) 440)
Cianetact [rors
MSRERSILIH
ticthods
assimiments, Surprise § Quiz Teat and Class Tutarials),
Course

8L | On osueecssthl compietbon of the course, student is expected g Manpine nta 1O
Mo, | e able to: wlapping inta POs

| Predict cffective properies of composie lamina lrom the |
) constiment propereies ly appdying the nderomechamical Qweories
Tredict the effective propentics and response of the taminate from

1.4,5

1. the fibar orientation defeifs of e laming and the stacking 56,8
sequence by appdyiug the macen mechanica] thevries.
1 Understand the behavior of lamisse i different envirammientad 5 g
| ] bonditions ,
4 Tu pradicl thie lﬂilui't: i.l.’]-IIlﬂlhiJﬁS [ app]ymg the basic aspects of

3,9, 14
damage me-chﬂmx.:.

&lk a0 chalk {rmain, Powier pm.nt prosenlalions (se}mctlmen“] Self-sudy (as as;tgned}, 1[111:1;. .

| om draining through Computer Progranumning,

£ lu[:uu: Lo b
Cloverad

;| Unitls | Dredails

1, Lotroduciion: Classification and chamctedslios of composites, Canvestional vs,
Composite materials, Advantages and limitations, Salicar spplicstions in various
fields, Fabeication technologics, Praperites of nﬂhﬁ; an{l :emfuu,um-em rateriaks,

2. Micromerchamics; Fiber valume faction, micco- mt:chdmcai reladions, defcnnination

: of srength und atiffncss, Envivoiunental etfecta-Hygro-thernat bebavier,

Poa Macromeehantes: Pasic  stress-sirain refstionships  for  anisolropic  materials,

enpinearing conatants for orthorapic materiaks . stress-strain refstions for 8 lamina of
arkity ovieutalion, eflective moduli, invariant properties of anaethotropte kesina,
spoeial cases of laminake stiffness, laminate strength analysis, concept of meer-tantinae
stresses and delamination,

4, Faibare theories and Demage mechanbes: Fatlore mechanizns, naximnm stiess
theary, maxinmem steain theary, Teai-Hill theory, Tensor pobynomial failare criterion,

fivat ply faihne theory, Inroduction o damage theory based on continum dumape
mrcoehanics.

Pext bones,
References

1. Mechanies of Abrous conposites: Carl T, Horakovich

1. Frinciples of Compasite Material Mechanics: B, ¥, Gikrsan

3. dechanics of Compeosite Materials: B, M, Jooes

4. Intenduetion to Compasite Matedal: Stephen W.Tsal and 1. Thomas Haln

5. Compasite Materials and their vse in Structures: |, R, Vinson aod T.W. Chou




‘LMEIS[E Contivnnn j_]lmmge Mechanins

DL.:»!“H"lttt'rl‘J 5

L ELG[ ive

}' Pre-requisites

& ua.'f.lrur.l.'m 'lﬂ‘.er: Ir.:mrca J’_mfm ;Hyrh";ffr. a".l{j'j‘t’} extic! J"r,:r.'._r.'num

& rﬂdlt And Canlact
howrs

AREESEeH
Iwbetlods

. Ttwury Exmminatian: {Scheme)

MLy - T = DEPY - )

End Samester i‘xum ff) m:s:.k;:
Muj SL[nﬂ'il.tr Fxaate 20 marks

Tuternal Assessolent {Srheme} 20 marks (S wnarks for attendunce + 15 marks for Take
beme assipnments, Barprise § Quiz Tost and Class Tutorials),

Crrse Chiemnes SL Mo On successful crmpletdon of the course, student is expeeted Mapplag inlo
: T 1o he able tos ) N PO
! Vo select appropriate dumage measures and o mode] damage 37
© [usicy suitabhe variablas :
To  understand  and  desive lllLﬂﬂDd}'ﬂ-ﬂl‘J'ﬂCEl“}' consistent
i 2. [dissipation petentials, constibtive equations and evolution| 2, 3,4, 6, 1,2
equalions ;
5 lTe classify smd deseribe different kinotic brws of damame i 4 7
f * levolution T
P g T imptement the damage theories far analysis of damage in 579
Y | strechires o T
Modes of Tielivery Tulk and chalk {inain}, Power paint presentations (sometimes), Selfstndy {as assigned),
Hands an waining through Computer Programming,
Topics to be Units [ Detnils
Covered B , : T

1. Easendigtls of Contimawm wechanics: Tensoriad nodation, snesa sfrain,
invariants, eqailibriom equatians, Powain and valm::y ol contintyin d;hnﬁ_ﬂﬂ
orechanics, concept ol representative volime elewmans,

2. Phenninenological aspects of dasage:Damage, measuroment of t!ﬂmﬂgc,
medeling of damage Ywough cffective atea reduction, void wolume fraciion
and stitfess reduction, representation of danage through differeat aders of
tersors, eoncept af effeclive siress, bypotlesis of strain equivalence, strain
oty oquivatence, and cosplementary strain evevgy cquivitlence,

3, TFhermadynamics of damage:State vay mh]w damage as stale variahles, f st |

; and second faw of thenoodyusmics, ternodynamics potentials, qu}at:eu ]
b podeniials, constitutive equations, evolation E:quanm],s
- ; . - :
4, Winetic Laws of Damage Evabution:Unified formdation ol rlu:nagﬂ laws,
damage laws for brittle, qnsls: baitthe, ductile, creep, fow eycle and high cycle
Imm
; . _—
i 5. 1 Damape ﬁumlytiﬁ of Strnciures: Imgﬂcmentﬂtmu of motropic dmu.xgc theniy,
i case siudies from llerstuoe.

‘Text hooks,
Eroloremess

A Churse on demags wechanics: JTean Eematte

Continmmn damage mechapies: 3. Murakami

bechanics of solid omisial: Jean Temaiice aml J. L. Chabache

An Introduction to damage mechanics: L, M. Ezchanoy

Damage mechanics witl finite elemenls: P 1, attap and G 2 Noyladis
Plariage mechanics: Busse Krajeinovic

I

¥ Damage mechanics: Genrge £, Voyiadiis and Peter L Hattan




A‘\-[iﬁji 5 Mulmuir; "lr']qdelmﬂ ﬂf ﬁ.&vanecd "'r'lﬂ!(‘:l inls

2 Fesiamation

Tre- L'u:quit;[ﬂ.cb

lective

Fngincering Mathuu wees, Bagic I\-‘ldl:.f_liﬂlb Se ience, Advimerd Solid Mn:,:,hmum.

Credit g mer
Lowis

Ass&mnent
Ml thircls

e
-

FATY - 00T - OF)— 40

."Thc::rry Exumina:iuu; {Suhcmn} End Semester Lvany: 60 marks

Mid Semester Exao: 20 u‘!alks

Enternad Assesqmcut {Scheme): 20 zu&r}.s {5 moerks for allendanece + £5 marks for Tuke-
Lome assignmonts, Surpeise [ Omiz Test and Class Takovials).

Cosrse Qureomes

sL
M.

(i suecessful completion of the course, student is expected to be| Mapping
ble to: _ inta P(_'.'a

pearactiong ele.

Dremonstrate wnder \1andmg o the fulidanmtml prmmp!-:b of
malecular dynamics, inchuding coustions of mation for atoms, alomic i

Develop awarencss oo dvailable commercial sufbware for molocuiar
dynamic siznelation and skl lor desipning molecalar dynamics 4,5
smtlations me;, auc,h sofbware.

Acquire knowledge an the connection between information uvm!&b]e
o smail. (e, atomistic) mod laege (e, moctoscopie / cominuum)| 4,5, 8,7
scalon.

4,

Usc molecular dymamic ssmulaimn data in g finite element simulation, .
and be able lo acalyze, interprel f eaplain and communicate el 4, 5.8
n:&tﬂib corvmensarake 1o e ‘icmntsﬂ: mmmuusiy

| Mades ﬂfTJElwmy

Tupll.'!a b e
Coverod

L-mts

Review ui‘ thmumrh_a. PJELEE]EIS]LL mulhematics, Fumdamentsls of
Thermodymamics and statistical mechanics,

Bolecolar  Thymamics and  Related  Tssues: . Particle-hased metbods,
EAMAMEAM potentials: bridging [rom (b, Atomistic Plasticity, Damage &
Eatigne, bolecular Dynamic Simulalivn belethods,

Functinnal m-::ﬂmd

-t Mlezn-seale methods: Dverview and uf:&d hasi- continuat o Llﬂimds Trensiby

5

Llewmagenization apd Bridainp: Mulfi-scafe hoyrogenization m}d stochostic
homogenization, Liler-seale exchange and Scale bridging,

s(J:mxpnuhfm:ml AppHcation: Vanauunal mdriscatke mclhuds Mumerica
rezolution and asymplolic behaviour of stochastic P123s, Eaviched conlinwam
madels dnd design.

Text books,
fteferences

Nano Mechanics and haler :ais Theory, Mulmcatc Ma:t‘mds and Apphcaimm
Lin, Wing Fam, Karpoy, Fduard G, wd Pack, Harald 5.

An Introduction ko Thernal Pliysics: Schroeder, Vaniel V,
A First Conrse in Finite Elements: Fish, Jacob and Belytseiiko, Ted

Monlinear Finite Elaments for Continug o Struchoves: Belpisehion, Ted, .,

Wing [Camy, and Moran, Brian




Dhustgnation

Blective

Pre-raquisites

Ceedit and Eunluct
hnivs

TA@y - Ty 0Py - HCr

Continaun MeehaniewApplied Rlastic r.f_,:-

Assessmant

Bleslods

i bt Sepnester Examy 20 niarks
% Inﬂ'rtt‘ﬂ :‘Lsswsnlent {Sﬂiluue} 20 marks OF msrks L;:.r attendance - 1-. ]nﬂlk:\ h,l Tale-

Theory Fxantinatlon: (Schome) ‘End Semester Vixas: 60 marks

bowme zasignmments, Surprise fOniz Test and Class Tatarialz),

Coutsc Dhateonas

Gi. Mo, On successful cornction m the course, stndent is expected Manping o |
_ .t beableto: . Pis
i Undersland Lhe punupiew applicationg and lindtadions of fracliee § 8
" | moechanics ’
q Calculate the fractre toughsess of a materal of standard 4.
" |specimen peomeny '
3. | Understand e micro-mechanisms of fractuee failere in nierﬂig 4,910
4 | Fornlate problems in tering of fracture nrechanics a0

Beboeles of Tielyvery
Toples to be
Cowvered

| Hunds on training throngh Computer Peogranuming,

Iulkun{l:hdlk(mmn] Power point prosentations (Euﬁt'tl-ﬂil!]m\} Self-shudy fas as;tgntd] i

Lintls | Dedails

. Inkraduetian: Modes ni lmicimg, Cr“lck rowth .md fracture mechanisims, Meed

Vor fraciore mechautes, Lincar clastie frackice mochanics and elaistic plastic
ﬁ"ﬁc‘u re mech'mi-::f'

2 Fnen oy Relense T{nte Surface Luezpy, RJ:v.mance Cariftiel Th.:my nt fractire,
Extension of Griffith Theory by {ewin and Orowan, B-Curve, Pop-in

plienonena, Crack brasching, Nmmqan}r and sufficivat condilions for fracire.

tR Crack-Tip  Stress  and D:splnce_mmﬂ Fickds: Au'_l,r 8 slress  function,
Westergaard's approach, Geneealized Westergoand®s agproach, Williow's Figen
funclivn approach, Mubi-pararzeter stiess fledl cquations, loftuence of the T-
siress and higher order terss, Role of phatoelasticity on the development of
stress fleld equations in &actore mechages, .

4. Stress It:tcnm’ry Factor; Pouivaleice bmwccn SIF and 7, Yarious m:,ﬂmdq for
evaluating Swess fnlcn*ui}' Factms.

- |
3 Cruch Tip Plwstic Zone: Mnde!mg plashic zone ai the eraek-tp, [rwin and
Digdale nodels.

. Fraciure Tooghness 'T'estmg QHELHTEI.LLH. tlghness teihn‘,, Koo testing, K1
curve teslilg, Jiemeasuremends, [-R curve testing, CTOD testing,

f. Micvomechanies of Fracture: Cuhmwe strength of Euitd‘i Cleavrge tim,turl:
Interprannlar fracture, Duettle fracture, Crack detection roethods.

Text !m;i:uks,
Belwrences

Elemeatsry Eaginesring Fracturs bechanies: 1D, Rresl

Eleypenis of Frachsre dechanics: Mashant Kumar

Praciure Mechanics - Fundementals and Applications: T, L. Anderson
Turrpebiction 1o Frackuwe Mechanies: ¥are Helban

Lh B b p

Fraciure bechsnics With an hrdrodiiction ju dLleromeehanios: Dielnwe Gross atel
Thonsas Seelig

i1, T':.icrule Ms:u:hamu:s An [ntluduu_.nma E.E. Gdoukos




AM223E6 Appliod Plassicity

e
! Dnargrm[mu

F]Eu:Lwe

Pre-reanHsises

f"r:rn!.!m;.:uu .-W:’C.r.lw]J-L.b.-".rf,tl,f_if'ri"{i" Fleestieity

Cradit and Centacl
s

Asrosrmcnt
Methods

ALY - 0{T) - DIP) - HCr)

Theory Examination: {Scheme)

Tnter ]'Id’ m,:,{:ssnmnt {Sehoniel: 0 marks (3 marks for atfendance + 15 marks I'.’Jr 'l&l(ta-
Loane assignments, Surprisc £ (ulz Test aod Class mmrmlsj

Ll Scmcs[u.t:.i._’.:tﬂm: a1 ntﬁrk;
hlid Semeater Examg 20 marks

Course Duleomes

. [Om su::ew}u! Lmnplcfwn of the conrse, stirdent 15 expected ] Bapping into
1. Mo
te be able to: POs
Understand the elastic and plastic bn,hmriu:r h’mn slica:s suﬂm
1. lowrves for wasteriaisat normal temperahves as related o L4
queskinns of strength uf bElULL‘lIFCB
1 Lielerstang the ph}.rsmal 11‘.1;;1}&'313[1';311 of nwlutmi Lﬂtl&[’mh in 4 57
i mﬂ{leu:maimﬂi toemmilation of eonstibative relationshig T
3 Ulse sasticity theory to design boanss, plates and shells and 1l1=: 1,80
" {aystem consisting ol tiese struclueal element i
" Deovelop constilutive models based on experimental resulls on 4,8, 10
* | materia] he_havml . ]

Talk and chalk {imain}, P:}we; pomt presentaiions [sometimes), Selfstudy {as sasigned),
Hands o training through Conynder Progy HILETE LS,

Tonics o be Linits Tlletalh
Covered .
1 {ly-'-'t:ll plastivity: Resobved shear stress & sirvain, T al:tu:e ‘1[1;] syatoins,
Hardening, Yield swiace, Flow rule, Micro to bacro plﬂbt!ut}f
2. PRtresses seud Strsins: The Sereass—Steain Behawnur ﬁ..ndiywm of Seress, Mohe's
Representation of Stross, Welacity gradient and eate of defoomation, Kinematics
of large deformation, The Criterion of Yielding, Yielding of materials under
compled slress Smt.e (imu:e nf'yle.!d Fanction,
3. Man-Hurdening _& I“'Ia'-:tn: Pm fect Tlasticity: Classicel theosics and its
application to usilory & nos unileny stress states, Tlancky vs, Prandtl-Reuss,
Elastic--Plustic- Vorsion anet HBending of Beams, Thlck walled cylmdn;r.a
4. PPheory of the SHpline Field: Fornsdalion of The I"E'me Strain Problem,
Properlies of $ipline Fiekds and Hodographs, Stess Discondipuilizs o Plans
Steain, Conshuction of Sliphne Fields and Hodomaphs, Analytical and hfatrz
Methods of Solution, Explicit Sobiions for Divect Problems, Some Mixed
t chumjury -Value Froblems, ql;l}‘.li‘:!‘pﬂ‘t!t‘lﬂ!‘l ufSinim: Ficlds.
3. Imnt Analysis: Collapse of Reams & "'-Ih‘ucturea' '['r.mﬁ'vur\L luading of ivcular
plales,
& IThe Flow Cirve: Uniaxial tests, Torslon tosts, Compression lests, Bulge test,
Eyuations to flow curve, Sain & work hardening hypathesis,
1. [Plastielty with I-Ila.ru:‘.hculngh I:.ﬂtmpm bardening, Mon associaed flow les,
Prandti-Revss How theory, Kinematio acdening,
i Plasie l'nqt.:h:lily [nchastic buckliog of steaes, Snckhng nt rﬂ‘ltfw 'E‘enqjte
mmbllny, Cirenlar buips iostabitity, i‘late stretchmg
Text hooks, b Tht‘.‘,ﬂt‘_}f of Plasticity: 1. Chakrabanty
References 2. Plusticity Thecory: Jacob Fublinor.
1

Basic Engiteering Plasticity: DWA Rees




i

e

Vhe Malhematicat theory of plasticiby: WHI

Furie Elements in Plusticity- Themy & Practice: £, B, T Owen apd E.
Hintou

Condingam Theary of Plasticity: 5, Huang

Fandzmentals of the Theary ol Plasticily: LM, Bachanoy

Plusticity for Euginzes: Theory and Applications: O R, Calkadine o




Ablvrywy Elcetvn acoustle Trapsdneers

[Yesignakion 1:. J:'-.1E|'.',T.1'1;;i._...‘__
fre-roquisiles Db Mane,
Cracit and —
S S i P S —
T Theory Examiuaiion: Scheme) End Semester Fream: 641 warks,
Assezgmenl . _ i mlid Serrester Exame 30 nacks, _ ]
bAztnods “[pternal Assessmient: {Seheme} 20 marks {5 murks for aftendunice + L5 wuarlks for magignmenl

subiiission, Surprise tesls, Term paper, etc.}
The suecessful sindent will learn:
1. To ideatfy te significance of deouslivs i Tuaman tite,

Course 2. To apply clectia-mechana-acouslical amtesy fequivaent cireeil meibad} fos alectrnactiesic
Chatgonas
trensducar.
; . . 3. 'Fa design and simulate micrepluone and lonedspeaker,
Ma_d::a of Talk and chalk, Power poitt presentatinns, bPractical, e,
Dalivery, A . . i - . ]
hMapping of gourac culeoies will prosram entenmnes _ . N
Couese POl | TO2 O3 FO4 PO5 P06 P07 PO oo | PO
col _ i , . A
€o2 % ¥ ) A . | . L
Co3 o I A A A A
Sylilabus

Intrpduetion bo Aconstics: Acousie varablos ane hosic relations, Plane and sphevical waves, Reliection and
{ransimission, Radiation and reception of aconstic waves, and Absorption and nHeoation of sound.
Electeo-Mechano-Aconstical Analopys Inivoduction, Basic cqualions and hspedances, Teansfornwer and gyrakar,
Simple huoponic sscillatr, Helmhaltz resonator, Loop amalysis, Circuit slements, and Lagrange squation.

Aconstical Elenpents: Dasic acoustic clements, Specific auonstic tmpedanes, blechanical inpedances, Elactical
impedance, Accustic yadialion impedaree, Dot imnpedeance, Boquivalent cireutl model, Yarious aveoustical examyples,
Frequency and wavelength, dli scale, and Sovnd pressurs level,

Busic Theory and Modeling ol Micraphone: Intraduction, Types, Response, Scasifivity, Specifications, Evrectivity
patters, Microphone arwy, kicrophone equation, Electret eondensar miciophaons {ECH), and BCM madel for various
rypes ol microphabe, . )

Basic Theory and Muodeling of Moving Coil “Fransduccr: Tateoduction, Types, Reciprocal and snti-reciprocal
system, TS paraneters, Speakers non-lineariies, BEquivalent cirewii representation, Loudspeaksr enclasure, Types of
laudspeaker crclosure and corrosponding cireuits, Total harmanic distertion, Intermadutation distorkion, and Mintame
fomdzpealer, _

Theory zrd Analysis of Plezoclectric Peansdneer; Briel {stroduction tn piesoelectricily, Plezsoteeirie mabstials,
Piczoslectic devices, Palasization, Bquivalent cieeuit, Fiespelecnic acceleromoter, DMezoelschic spealear, and
Pierocleeivic microphone. .

Term Paper: On recend advances bascd on Hreralare sarvy andfor Taboratoryfindustry visil,

Relerences books

1. Acoustics, L.L. Peranck, Acoustical Society of America.

2 tatroduction to Electsn acoustics and Amplifier Design, W, Wi Leach, Bendall biang Publishing Company,

1 Acoustics-An Inoducton, H. Kattrall, Taylor & Frarcks,

4, Fundamentals of Acoustics, L. E, ¥insler, & B, Feey, A B, Coppens, and 3. V., Sanders, Johu Wiley aud Sons.

| 5. Audio Enpinecy’s Reference Book, edited by B T. Smith, Focal Press.
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VISION AND MISSION OF THE INSHITUTE

VESLOM

To estabiish a unigque identity for the nslilute amongst pationat and intemational acadenne and
weseavch organizations Lhrough knowledge creation, soquisition and dissemimation for the
henefit of society and humanity,

MISSHON

s To generats high quality iman and knowledge resources in oar core areds of competence
and emerging arcas to make valuahle contribution in techinology for social and economic
devetopment of the nation, Focused efforts to be undeitaken for identification, menttoring
and control of objcetive atiributes of quality and for continvons enhancement of academic
processes, iafrasirsctre and ambience,

o Vo efficaciously enhance and expand, even beyond national boundaries, ils contribution to
the hettermett of technical educatiott and offer infernational programmes of teaching,
. comsulancy and research.

VISION AND MISSION OF THE DEPARTMENT
VISION

To establish itself as a deparlment recoprized for ils quality post praduate education and
research in the broad ficld of Applicd Mechanics aind Materials.

MISSI(IN

VISION

Ta establish tseff as 8 department recognized fov its guality post graduate educalion and
rescarel in the broad field of Applicd Mechanics and Materials,

MISSION

o Toproduce high quality human resource in the area of Applied Mechanics and Materials
Engineering by way of contimeous up gradation of curficulmn, improvement o academic
processes & ambicnce, and faculty & infrastructure development,

s To create knowledge resource through research in emerging areas of Applied Mechanics
and Materials in collsboration with national & international academic, rescarch and
industrial organizations and disseminate the same hy coniributing and conducting STTE,
Workshops, Symposiumns and Confoiences. '



PHO-1

PEC-3

PRO-4

PROGRAM EDUCATIONAL OBYECTIVES (PEOs):

Mathematlics, scicnce, and engincering fundamentals expertize af the interface
ul'engineering snd the Hfe svicnces which cnables them to take leadership rofey
i the ticld of biomedicat enginesring

An ability to use thetr multidisciplinary hackground o foster commusication
acrass professional and disciplinary boundaries with the highest professional
and ethical standards .

The ability to recogaize the limits of their kn-:}ﬁricdgfz and iniliate seif-directed _
learning oppertunitics (o be able to continue 1o identify and creato professional

opportunifies for themselves in the field of biomedical enginecering

To build a chamacter in stdent o pursee life-long leaming by enhancing
knowledge and skifls for professional advencement.



Graduate Ativibutes (GAs):

Scholarship of Knowledge: Acquire in-depth knowledge ofspecitic disciphine or professional
area, including wider and global prispective, with an ahility to discrintinate, evahuate, analyze
and synthesize existing and new knowledge, and iicgration of the same for exhancement of
knowlede. :

C'ritical Thinking: Analyze complex engineering probiems critfcally, apply independent
judgment for synthesizing information to make idtellectual andfor creative advances for
conducting ressarch in a wider thenrenical, practical and policy context.

Problemn Sulving: Think lateralty and originally, conceptualize wnd solve enginecring
problens, evaluate & wide range of potential sohutions for those problems and wive at feasible,
optimai sofutions after considering public heallh and safety, cullpeal, societal and
ervironmenial factors in the core areas of cxpertise.

Research Skill: Exiract information pertinent to unfarniliar problems through literatue survey
and experiments, apply appropriate research methadologies, techitiques and tools, destgn,
conduct experiments, analyze and interpret data, demonstrate higher order skitl and view Lhings
in a broader perspeclive, contribute individualiyin group(s) to the development of
scicntificftechnotogical knowledge in one or more domains of engincering.

sage of modern lools: Create, selock, Jeam and apply appropriate techaigqnes, resources, atul

 modemn engineering and 1T tools, including prediction and modeling, to complex cugineering

10,

RN

activities with an onderstanding of the fimitations.

Collaborative and Multidisciplinary work; Possess knowledge and understanding of group
dynamics, recognize opportunities and conteibute pasitively to cotlaborative-multidisciptimary
scientific research, demonstrale a capacity for sclfemanagement and teamwork, decision-
making based on open-mindedness, objectivity and raiional analysis w order to achieve
common goals and finther the learning of themselves as well as others. : '

Projece Management and Tinance: Demonstrate knowledge and understanding  of
engineering and management principles and apply e same to tie’s own work, as a membes
and leader in a team, munage projects efficiently in vespeelive disciplines and ranltidisciplinary
enviropments afler consideration of econamic and financial factors.

Comzunication: Communicate with the enginecring comraunity, and with society at harge,
reparding complex engincering activities confidently and effectively, such as, being able to
comprebend and write effective reports and design documentation by adhering to appropriate
standares, make effective presentations, and give and receive clear mastructions.

Liledong Learaing: Recognize the need for, and have the preparation and abifily to engage in
tife-long learning independently, with a high level of enthusiasm and cotmmitment to knprove
knowledge and compelence continuously.

fthical Practices and Socia) Responsibility: Acquive professional and intellectual integiity,
professionat code of conduct, ethics of research und scholarship, consideration of the.impact
of rescarch outcomes on professional practices and an understanding of responsibility to
contribute to the community for sustaineble development of socicty.

Independent and Refiective Learning: (thserve and cxamine critically the outeames of one’s
actions and make corrective measures subsequently, and learn frovn mistakes without
depending os externs fecdhack,



Muapping of Misston statements with program cducational objectives Mission Stalement

o _
Mission PHO-1 P02 FEO-3 PEO-4
sralements
MS1 ., { o ¥
M52 / +
MS3 f o
% MSd 0 A y
Mapping of program educational ohjectives with graduate atiributes
PEC | GAl | GA2 |GA3 | GA4 | GAS | GAG | GA7 | GAS | GAS | GALO | GALL
PEO- | ¥ | | ¥ | 4 ] J | |
i
- S - 1
PEO- | y 4 o +f o
2 | 1
PEO- | o + o A b
3
PRO- ViN P A AN PN A AT
’ .




PROGEAM OUTCOMES: Al the end of the progrum the student witl be sble to!

PO
PO2
FO3

PO
PO

P06

Py,
rO8

PO

PO10

apply knowdedge of enginesring and science in veal Lifo challenges ot Biomedical
Engincering.

design and realize & biomedical device, component, or process 10 mest desired

need. _

function as biomedical cugineer in a pulti-disciplinavy team.
identify, foanulate and solved biomedical enginecring problems.
widerstand of professional snd cthical responsibililics,

wderstand the impact of veal-life problems and their engineering solutions i a
glabal and societal conlext.

recognize a need for, and ability to engage in liclong icarning,
gain knowledge on contemporary technologies.

use lhe fechrigues, skills and madem enginesting taoks uceessary for hiomedical

engineering practice,

design a system, component, or process o meet desired needs within reatishic
coustraints such as economic, envirommental, social, political, cthical, health and
safety, manufachurability, and sustainability

Mapping of proprani nutcomes with program educational abjectives

PO | PEO1 | PEQOZ | YEO3 | PEO4

I_ . h 3 o 3 2 - _2__
- - : b

; : o !

y : - . -

5. h 3 2 3 ....... 3
e : — - t
- 3 3 : 2

8 2 ) :

; - : ——

1ﬂ-”'1 - : =

f: Slightly - 2 Modcrately 3: Substantially



Course Structure

1 Bemester (Tolal eredit = 20)

Distribution of Marks |
e | sut of i}
{-:E::J‘;{:SE Rubjeet Name {;”_:_;T;S} TA| 3Mid Fud
Sen, Sem.

L. . N . Exam Exam |
AM21104 ; Biomechanics . 4 200 20 60l
AMZ1M01 t Apolied Mathematics & 4 20 20 al

Computation s S
AM2IXXX| Elective-] 4 |20 20 | 4o
AM2IXXX] E-li’:t.-t!VE‘-—H 4 120 20 60
! AM21XXN} Flective HI 4 201 20 60§
List of Electives {Semester I):
AM21330 {Anatomy & Physiolagy  for | AMZ21332 Biomedical -

L Biomedical Engineers ) Instr umcntatmﬂ

AM21331 |Radiolngy for Engincers ANF22332 [ Big
) N ) ) PliJLﬂSSlng dnd ﬁﬂalysm
ME21318 |Frponamics AM21335 |Design, Innovation, and
Entreprencusship in
_ . _ - .iBismedical Kngineering]
AM213H] |Finite Element Methods for §

Biomedicat Engincering !
AM21325 | Non-Destructive Testing i
AM21341 |Bio-fluid Dynamics _ "
MIE21325 Copputer Aided Destgn
I¥ Semester (Total credit= 2() _

* Distribution of Marks
s i out of 108
Conrse code Subject Name {'!ﬂ}l ts | TA] Mid End
- L+TH-P) :

Semn. Sem,
. | Exam | fxam |

| AM22203 | Biomedicat Enginesring Laboratory 4 i 50 st
AM22103 | Biomatcrials ¢ 20 20 60 |

AM22XXX! Flective-] 4 20 20 G
AM22XXX} Elective-Il _ 4 20 2 &0
AMR22XXX| Elective-fl f_4 20| 20 60




List of Electives (@emutu I3):

ANMNI2330 hdwum,d Riomechanics ;AM?I’H? T Artiftcial Inteltige,nﬁl: in
Biomedical Engineering (Moduiar
o . o)
AM22333 : Tissuc Engingering AWDKX X Biotopical Materials and
_ | Chatacteization
ANi22336 | Medical, 1nmg1nfr Wl |AMXXX X Medical Roboties
. | Diagniostics . .
AMN22334 | Dlecto Diagnostics, AMNKXX Poroefasticity
Therapy and Electrical
o lSafety
AM22323 |MEMS and Bio- MEMS ﬁMKX}{‘{ Tclﬁmf:{h(‘.ﬂlﬁ
AM22335 |Rehabilitation AN X X[Healthcare Managemeut {Mndulm
Engineertng and {ourse)
. Assistive Technology - _
ANMIOOX X Cell Mechanics and BT2234 Dlﬂhﬂucs,ﬁ]ghﬁiﬁwﬂi]dIPR
Mechanobinlogy
AMXX XN | Sports” Biomechanics  |AM21334 [imlngmai Syaters Analysiy and
Cﬂntml ' ]
111 Semester (Folal eredit=243 _
Course code Subject Name 1 Credits
AM23653 Speciul Study/Slate of the ArtColloquinm/ 4
Trojectfindustrial Training/ Research _ _
| AM23603 | Thests! Project s
[V Semester (Total evedit=20) -
[ Course code } Subject Name b Credits
1 AM24503 Thesis/ Project 20

Maote: Tle distribution of thesis evaluation marks will be ag fellows:

1. Supecrvisor(s) evaluation cotmponent. 6044
3. Orat Board evaluation component: 40%



Semester-1

AM21104 ﬁimnema._{ics

Designation E Caryudsory o .
Pre-vequisites : 3 Dusics of engineering wechanics, aud Anatomy of umas body
Credit and Contact hours | @ [ LY - 00T — O(F) - 4100
i
Assessmon] Methods | Theory Examination: {Schemed Tl Semester Fxam: 60 rna.i:ka

Mld Semester E_xam: 20 mﬂr_k::

internal Assessment; {Seheme)
20 miarles {3 marks for atiendance + 15 marks for assignment submission
Surprise Tests, {hizzes, Assignments and Tatorials 2.}

l. ta add, mulliple farces wul compule moments and determine inteynal
- furces i a steuclure.

. to design experiments invoiving single molecute stzlics,

o compute forces within aniomical joint and describe moting with
precise, well-defined mechanical and anatomical terminology.

4. to wnderstand the mechanics of connective tissue and tujany and ablbe o
- understund the kinetiv and kinewslic assessumcnt of postrefs),

_I‘-.H_I_u_:rdﬂs of Defivery | | Talkand chalk, Power pzl..'.r.i.!.i_i prosentations, project wark che.

i ond

Mapping of conrse outcomaes with progeam outeomes

E..Eéili'.‘i[: Outcomes i | The students witkbe able: R
i .

Mapping of course outcomes wilh DrOEIRN OHcomes - -
couse | po | pon | pos | oPoa | POS | pOS é PO7 | POR | POY | POID
§| oufoame | .. -
.o v N LA i Y : ~
£02 v v o o Y
CO3 1A o 'Ry R
cod | A B v i v v y

| ._ _ LT -

Syllabus

fufrodnction to Beformable Body Mechanics; Basics concepts of Force Maments and Tarque Fouilibriem,
analysis of systems in equilibrivm, internal forces and wmaments, Stress and Steain, Uniaxial tension test,
Stress-strain diagram Flooke's V.aw, Mechanical Properties hased on Stress-sirain Diagramy, Poisson’s ratia,
Biaxial and il axial stresses, Failure theories, Torston, Bending sud combined Iading.

Appieation of Statics to Binmeehanics: Sketetal joints, Skeletal muscle. Mechanics of fie clbow, shuulder,
Spinal colume, Flip, Kanee and ankle. Basic ussumptions and iimitations,

Mechauical Properties of Bone and Soft Tissues: Meclanics of bone, Composition of hone, Mechanical
properlics of bone, Bone {ractures and Bone Adaptation and Remadeling, Biomechanics of Tendon and
i Lipmnenis, Biomechanics of Skeletal Museles, Ricmechanics of Aricular cartitage,

! Term Paper; On recent advanens based on Hietalure survey andfor {abfndustry visit

Text bopdes an References:
I Funp ¥.C., Biomechanics, Springer Verlag
2, Wiater 13 A, Biomechanies and Maotor Coatral of Human Mavement,
3. Frankel V. H.& Nordin Margareta, Basic Biomechanics of the Slkeleral Syslem, LEA & YEBRTOER
4. Nibat Oclays and Marpareta Nordin Fundamentals of Biomechunics, 39 Tidition, WNR, New Vork




Desipnalion 2 f Complsory o
Pre-requisites ] ;| Enpineering Mathemalics and computer prograguning
Credil and

Conlaet s L) i - G{P}_._ e e N

) Theary Examination: (Schema) End Semester Exany: 60 wiarks
Assessment . ) L Mid Scmester Exaie 20 marks
hedethiody ‘| Internal Assessment: {Seheme) 20 marks (5 wasks for attendance + 15 marks for

assignment submission, Surprise Tests, Term paper ete)

The stadents will be ahte:

1. {0 identify the (differences batween “exact methods & compwtational methuds™ and
applications of these methods. :

2. to deyelop knowledge of expressing a real-fife peoblem in fenes of mathematios i.c to

Coars . develop the skill of naathemasicad modeling,

Outenmes "| 3. 10 identify and develop the skilt to selve real fife engineering problems ¢.g., nonlinear
problems, initial vatue & boundary valae problems, sumerical differentiation &
integrakion problems.

4, to develop skill of writing flow charts of real-life: cgineering probems and wansform
these it CONQNLED PrOETamknng

MDF[ES of o | Tablc and chalk, Fower point presentations, and practical sbe.

Delivery 1 .

Mapping of course outeomes with program guleorpes
Cowse | o, l ) PO PO POS PO PG7 | POR | POY | POLD }
gutcome § 4 1. - . N . .

— col - I A . o

co2 T Y N v

co3 v A I

cod T - B R o ] -
1.

Syllabus

Review of Elementary Engineering Mathematiest Solation of homaogeneous and noa-homageneous
equalivns; Power sertes; Laplace transform and its applications; Fourier serics and Fourier iransform

Linear Algebra: Matrices and Linear Transformations, Operational Fondamentals of Linear Algebra,
Systems of 1incar Bquations, Gauss Flimination Famiby of Melhods, Speciat Systemns and Special Methods,
Mumerical Aspects in Linear Systems, Eigen values and Tigenvectors, Biagonalization and Shnilariey
Teansformations, Jacoli and Givens Rotation Methods, Tri-diagonal Matvices, QR Trecompasition Method,
Eigen value Problem of General Matrices, Singular Value Decomposition, Phivect and Iterative solvera.
Ordinary Differential Equatinns: Introduction to ordinary differentiat eqations, holiogensous tincar
cyuations of seeand order, non-homogencots lineay equattons of second order, free and forced oscilfalion
problema, probiems with variahle coetficients, system of cyualions.

Partial Differential Eqoations {PDES): Existence and uniqueness of chifferential equations, natace of
satutian, Hyperbolie, Pavabulic and Elliptic FDEs, nonlincar PDESs.

Nonlinear Feuations: Mottvation, Open and bracketing methed, Bisection, Fixed point, Newton’s method,
Secant and False posilion method, Rate of convedgence, ¥erits and denerits of sethads,

Numerical Integration: Motivalion, Mewton-Kotes method, Trapesoidal rute, Simpson's rude, Bhomberg
iegratioa, Gauss Cuadrators.

Initlal Valne Problem: Motivation, Buoler’s method, Modified Euler method, Runge-Kutta mathaods,
Adaptive integrations and multistep methods,

Poundary-value and Migen-value Probiem: Methods and Applications in Mechanies.

" Text hoaks and References

1 “NWomerical Methods o Eneinearing”, M. Sabdori. Prentice Hall Tntensational, 15341

2. “Applied Numerical Methads”, B, Carnabian, Krieger Pub, 1900

3. “Applied Mumericat Analysis”, C.T. Gerald and P.O, Wheatley, 50 edigion, Addisan-Wesley, 1998,




= o LA e

o

Knabner, Lutz Anperatann.

Numeucar Mai!mm.ltwa & anputmg" W L]aem Y 4]1{.1 b Emca:d 5 edilian, E:m)kaanla EDﬂzL
“Applied Pavtial 1[Torentiat Equatians™, Pan] DulChatear and D:md Zachmann,

“Partial Tifferential Equations for Seientists and Bngineers”, Stantey 1. Farlow.
Meemerical Methods for Pactial Differential Equations: William F. Ames. :
Numerieal Methods for Bliptic and Parabolic Partial Differential Equalioms: Jahn B Levisan, Pater




“AM2I330 Avatomy & Physiotogy for Biomedical Enginzers i

| Designation Elective -
Dre-voquisites 2 e

Credivand Copraet howss £+ 1LY - 0(T) - (%) = 4(C)
Aussesgenent Methods | Theory Examination: (Seheme) End Semester bxam: 60 marks

L L Mid Semester Exam: 20 mavks

Internal Assessiuent: {Scheme) 20 marks 5 wacks for attendanee + 15
miarks for assignmoest submission Suprise Tests, Quizzes, Assignments
and Tutorizls sie}

Canrse Ouleomes e T The 51u~.nessl‘uisrudﬁnt_\!.*iﬂ lesine

1. Dreseribe and idemtity basic anatomical features of the different human
OTEHT: Sy SLems

2, Describe buth gualitatively and quantitatively the fimdamental
physiofogical functians of the ditferent human organ systems.

3, Formmdate strategies in mulidiseiplinary tesms o acldress curvent
biomedieal problems ssing information and resources from outside of
e the clagsroom environment, N

dodes of Belvery : Falk and challe, Power point presentations, praject waork af,

l_M_a_:uping of course oukeaines with prograin citcomes

Comvss :

outcome: | . I e
col ¥ . } ] * ¥

o B . . J

Co3 I T I A

PO POY2 T3 PO FOS PO PO POR POY POLG

T N

Syllabis _
lutroduction to Human Body: Fluman as Biological Organism, levels of the organization of human hody,
homeostasis, Anatomical position and knwinalogy, Body 1egions and Body cavities,

Celi Structure and Functoen: Cells and Their Structure, Replication, 1ranseription and Translation, Mitosis
and meinsis, Ceftular Communication, Nature of cancer vells, Transpost of ions dwongh cell membrane, Resting
atiel action potegdjals,

Tissues: Epithelial tissus, Connective Tissue, Muscle Tissue, Nervous Tissue

Tutcgumentary System: Function of the Tntegumentary Syster, Struchue orf e Shin, Physiology of the Skin,
Skeletal System: Structwe and Fupstion of Bone, Bone farmation, Bones ol the axial skeleton, Boae of the
appendicuiar skelston, Articalations.

Musele Tissues mode of contraction: Microseopic and macroseopie struchire of musele, made of muscie
eantraction. '

Muscular System: Muscle terminology, musele of axial and appendicular eleeleton,

Nervous Systens: Anatomy of Central Nervous Systen, Pevipheral and Auloaarnic Narvous system, MNowron,
Physiclogy of Merve conduction, Symapse and Synaptic  Transmission. Brain, Dlood brain baner,
neurotransmitier and Spinat card. Cranial nerves, spinal nevves and Feflex are.

Semsory Organs: Fagte, smell, Stractire and Funclion of Eye, struciive atid Function ol ear,

Endlocrine System: Harmones, Negative and Positive Teedback Endoetine gland and their scoretions,
Cardicvascular System: Funeton and Compasition of Blood, strecture of Heart, bload fow thorough heat,
Fetal cirenbation, enranary cirewlation, conduction system and inuervatian, cardise cycle and electrocardiogram,
Vessels, arterics, capiltaries and veins, Priociple aystentic aiteries and veins, Riood firessure,

Lymphatic System: [ymphatie struclure, Monspecific defense, antibody and. celt mediated immunity,
teanafiusios apd rejection reactions, '

Respiratory System: Respiralion, Compunenls of respiratory system, wechanics of Breathing, Lung Volumes,
Cina Uracsparl, Regulation of respuation. '

| Ligestive System: digestive processes, Perfionew, structure and Function of GT track.




Urlngary System: Compunenls of winavy system, Structure of nepliron and its finction, Urine concenseation
Acid buse batance,
¢ Melabolism and temperaiore reguiatory System, Water batance and elecirolyte.
%Erm Paper: On 1ecent advances based os fileratie swrvey andfor tabfindustry visi

1

Text boods and Refercaces: _
1. Claine.N. Masteb, *Essentials of Human Anatomy and Plrysiolagy', Bth edition, Pearson Education, Mew
Delhj
Rechard 8 Snetl, Clinieal Anatony by Regions: Lippineott Williams & Wilkies, Bh edition
Charles E. Talse, Basic buman Analomy
Cheyton and Hall, “l'extbook of Medical {'hysiclogy”, Elsevier

Witltam F. Ganong, ‘Review of Medical Prysiolopy’, 22nd edition, MeGraw Hill, New Delhi

el




o &MIHEI_Rﬂdwiﬂgyﬁ;r Engincers
Diesignation ;t Diective

: Pretoquisites B - R
| Credit and Conract hows AL - Ty - B} 4{C4) o
Aasesament Methods o8 Theary Examination: (Schenie) ¥nd Semester Exam: 60 marks
 Mid Semester Exam: 20 marks
jrternal Assessment: (Scheme) 20 marlks (3 marks for uilendance + 15
emarks for assignment submission Surprise Tests, Quizecs, Assignments and
L | Tutarials, ete.), _
Conase Outcomes ;| The students will be able; _
: 1. o interprel the nnaging oufpags.
2. o identify the suitahte medical imaging techniques for speeific
pathology. _
3. ko devisc new ideas ta sobve corfuin issees in medical inaging.
A to justify Uhe impact of medical jmaging system for liagnasis.

Maodes of Delivery 1| talk and chially, Power paint presentations, project work ele.

Mapping of course outcomes with profram oukcaimes . e

Couse 4 opag | po2 | PO3 | PO4 | POS \ eos | ror | vos | pos | 0w

outcarme . . L . 4 .
o T ™, 7 T . . . —

o3 7 4 5 " -~ T

o3 Y ) I A S AR L
| o4 ¥ D A R W ¢ | v ]

Syllahus .
Lifz, Health and Radiztion: Alomic interactions, Long wave rachiation, Short Wave radiation, Light as
radiation, Tonizing radiation, Radiation In healih, Radiation aad atots, Electromagnutic radiation, Shucture of
atont, Atomic nuelews, Radioaclivity, ionization atd excitation, Muelear fission and fusion.
Interaction of radiztion wilh matter: Particle interaction, pholon interaction, coherent scattering, photoelectric
eftect, Compton scattering, pair production and theiv relative importance and effect to frnan body.
Physics of Diagnostic Radiology: Basic concepts of pawer, worl, force, energy, electicity, magnetism and
Hietr Lnits and meassrements, Finsiein’s formula, electramagnetic induetion — X-rays production and propesties
_ Xuray tube - quality of x-rays — factors affecting quality and intensity of X-rays, interaction of X and gamina
vays - X-radiation measurcments etc. Principles of Radiation detection and measurements - TED, Pocket
Dasimeter, Radiation Survey meter and radiation zane maondtor, :
Radio Diagaostic Technotogies: Old and new [maging systems: Ultrasound — Dasic pringiples — production of
wlirasonind — Interaction of Ultrasound with matter — knages acquisition — image qualily — Artifacts — Doppler
shrasound — Biologieal safety Maguetic Resonance Imaging - Hasic principles — Imags acquisition —
Reconsteuction techniques — image characleristics — Artifacts - MRT instrumentation — Biotogical safily.
Radiation proteetion amd nuclear wmedicine technology: (coupational exposures, Proteclive bater
specifieation— Workload, use factor, Cecupancy factor, Muelear Medicine technology and Cundelines for sate
work practice: Principles of Radiation Deteciion and Measnrements; nonnal and abammal appearances of
irnages, purmnal variants and common artefacts in bones and infection images, Regulatory sgencles — Atomic
energy regulatory sgengics, Radialion protesiion vules in India, ICHYP Recommendations, Dase equivatent limits,
* Text bosks and References:
| Ramesh Chandra and Arman Rahuim (1998) Nuctear Medizine Physics: The Basics; Wolters Klewer,
2. Thormed Henviksen, David TE Mailkie, Radistion and Health (2002). Taylor & Francis,
1. 1Yagnostic Radiology Physics. International Atomic Fnorgy Agency.
4. Tercold T Gushberg, 1. Anthony Seibert, Jotm M, Boone, Edwin Marion Leidboldt, The Bssendial Phiyasics of
Medical Imaging (2012). Wolkers Klawer Health. '




MEZ1318 Ergunmﬁit‘.s_

| Designation - [¢ | Bfective e i
Prerequisites |+ 3 Solid mechanics, Linear Algebea, Differential Equations, efc,

| Credit and Contact bours | @ [ 4(L) - 0(T)- 0717} — 4{Cr) ) _ _ )
Assersment Methods i | Theory Examination: (Scheme)  End Setnester Exam: 60 marky

5 _ _ blid Semester Exam: 20 marks
Internal Assessment: (Schemme) 20 marks (3 snarks for aitendance +
15 marks for assignment submission Surprise Tests, Cuizzes,

N o Assimmments and Tatorials, et ). ]

Course Ouloomes ] The students will be able: . _

I to apply basic knowledge of physieal crgonomies seeh as physieal

load, anthropumetry, biofogical varation and hiomechanics.

2 to present a completed erponomic anafysis of product and
workplace orully and i writing,

3o to dernonsteate  knowledge  of employee  recognition  and
compensation, haalth refated tssues, affice desigm and ergonomic
issues, and health and safety issucs.

i 3 4. to prepare a basis for a production grgonomic anatysis, -

Mades of Delivery : | Tabk and chalk, Power point presentations, Practical, video tecturcs,

project work ete.

Mapping of course onteolnes with program outcomes _ _ _ ]
“oue 1 po1 | po2 | PO3 | PO4 | POS | PO | PO7 | BOS | pOO PO10
P outeome _ _ } : : : :
L CO! P4 A N | A Y W
.£oa S N S T A AN DO W |
[ Co3 IR J SR A
..... CO4 i i ; v

Syliabng

Iatroduction to Erponomies; Flemnents of Antirupametry; Physiology, Anatomy: Biomcchanics,
Kinesiology; Workspace Design, Seating Diesign; Cumulative Tranma Disorders {CTDs); Manuai.
Material Handling; Hand Toal Design, Human Information Processing; Cognitive ergonomics; Man
mackine system Interface, Displays and Contrals, Principles of graphic user interface design;
Compatibility envirommnental factors; Human cirors, prodoct safety, product fiabiity,

The Elemental Resource Model for Hunan Performance, Measwement of Meuromuscular Performance
Capacitics, Messurement of Seasory-Motor Control Performance Capacities: Tracking ‘Tasks,
Measurement of Infosmation-Processing Subsystein Perfomance Capacities, High-Level Task
Analysis: Cognitive Components, Task Analysis and Decomposition: Physical Companents, Fuman—
Compuler Interaction

Design, Applications of Human Perfornance Measurements to Clinieal "Friaks to Determine Therapy
Etfecttveness and Safety, Applications of Quantitative Assessment of Human Performance in
Occupational Medicine, Human Performance Fngineeving Design and Anatysis Tools, Human
Performance Engineering: :

Challenpes and Prospecis for lhe Fature,

Term Paper: On recent advances based on fiterature survey and/or tab/industry visit.




‘ Text books and References:

| 1. 1. D. Branzinn, Handbook of Biomedical Engineering: Fundamensals of Biomedical Aagineerma,
CRO Press, :

‘ 2. Shrawan Kwmar, Biomenbasics in Ergonemics, CRC Press,




E

AM}L]EH Finite Element Methods _t_"m"' Eimucd_i_cal-Eugiuu-:}rin:g

t

“flesignmiml E Lo | Bioesive B
FmH:Ermmlu o I C | Cinear Algebra with Matrix Uperﬂtim}ﬁ, 3 Fferential .F..!.:.Eil;tions, 7
' Ergrneering Mechamics. ' '
| Credit ang Coataut hiours B E ORI EE T
Assessment Methods . "Thcury Feamination: (Séjluﬂm} Tind S_émestcr T 60 marky,

L Wi Semester Fxanu 20 marky
Internal Assessment: (Scheme) 20 marks {5 marks for attendance + §
E5 marks for assignment submission Soprise Tests, {hiizzes,

_ o Assignments and Tatordals, ete).

Conrse Oiteomes | The studeats will be able:

’ bt kdentify the dimension, vaables ivabvel, constraing o De
inposcd and type of element(s) ta be used for fi analysis af different
brmechanics probloms. :

2. to fonmulate, program and sobve g solld mechagics prablem
application i biomedical enginecning, :

3. 10 analyre, interprel snd communicate resulis obtained From
developed computer progmam as welt as from commercial finite
efement software,

. to pursue higher / self-smdy and research, involving finile element
amalysis in the domain of solid mechanics application in biomedical
engineering, '

! Modes of Delivery : Tatk atul challe, Powsr point 11rﬂ,'§e.l.llitticrl‘ls.‘_ pl*ac.i.i'n':'i:], videa lcetures,

project work cte,

Courge oot | poe PO POMC | OPOIS PO POYY o3 FOS [ POED
outcame e [ . ;

Ol T I N I

coz IO ek B S N NN Y A
CO3 E J

Syllabius ; :

The finite clement and finite difference mehads, Gallerking weiphted residuats, discrolization, mechanicsl
mmalysis of struchires, trusses, beams, solids and shefls, DoTs, hand calcelalons of sittmle FE prohlems,
vnderlying PD s, flow in porows media, computationsl biofleid dynanrics, Mewtanian vs. non-Newtonian fluid,
poternital fhow,

Application to Biomedical Engineering: Mechanical analysis of structurcs (trss, brams), 2D andichs, meeshing,
organ devel anatysis of benes, voxe! models, solver limitalions, contact anatysis, F riction, undimg, rough contact,
Lnplants, boue-cemenl composites Confined and unconfined compression of cartilage, sequentialiy-coupled
poroelastic and ransport modeds for sohute tansport, Computational Biofleid Dynamics, Flow between micra-
rotigh paratiel plates

Application through Computer Propramming® Commercial Sofiware: Fupt for Geametric & Material
Confymnation, Leading and Bosndary Conditions, Aulomatic Mesh Generation, Nodal Coordinate and Nodal
Cenneclivily, Calculation of Element Matrices {Stiffhess & Mass Matrices, Load Wertar), Assembly of Blement

Matrices 1o Global Matrices, Tmposing Buundary Conditinns, Sulution {Gauss Efimination & ather methadls),

and Post Processiog,

H




Text books and References: _

. Encrpy and Finite Elemend Methods in Stuchural Mechanies: 1. B Shames and C. L. Dy,

. Concepts and Applications of Finile Elerent Anatysis: R. T2, Coale, . 8. Madlas and M. E. Flesha.
. The Fimite Flegent Method Vab. 10 O.C, Zienkiwicszand B L Taykor

. Finite Blement Procedures: B | Balhe. -

. An Introduetion to Finite Element Methods: 3N, Reddy.

6. Figite Element Mcthods in Engineering: 3.3, Raa.

i e —

LA I

7. Yang, Z. C. (2019). Finite Element Analysis for Biomedical Engrneering Applications, CRC Press.




AM21325 Non-Destructive Tesling (AM)

Degimating E_If_:ctjve _

Pre-requisites . : .B:»l.si{‘._Mar.;:'.riat Science and Engineering T
Credit and Contact hours ) 4(L) : O(T) - (HF) — HCr) _ 5 . ' ]
Assessment Methods : Theary Examinafion: {Scﬁmme} Lt Scmq:éh:r Exn: 60 mugks |

. _ _ Mid Semester Tram: 20 marks

Internal Asscssment: (Scheme) 20 marks (3 marks for attendance + 15

tugrks for assigninent submaission Sarprise Teyts, Quizzes, Assignments

L _ _ _ aird Titneials, ete), i

Crnarse Outeomes : The stadents will e able: . e

1. touse vavious non-destuetive evaluation ind testing rethods, theary
ard their biomedical apphication fn biammedical induatries,

2. touse besting methods for defects and characterization of indusirial
biameslical evmponenis and devices,

3. in-depth knowledge and bands-on cxperience in conventional and
advanced tecliniques in the feld of ron-festructive testivg at e
national and siobaf levels,

4. o mvestipate and find solutons far cnplex enginecring
Lowsponents and shmetmes using fheactical and practical

L. _ knowledpe acquired in NI _ _ _

bodes of Delivery : Taik aned chalk, Power point prusentaiions, practical, viden lecturys,
project work ete,

Mapping of conrse outmmes1 with program outcomes _ _ _

COuSe by | poa | opos | pos | pos | ros. P07 | pog

ALleoe .

é

FO% B0

.“||
ki

{01 - A
CO4 .} R

o2 N A T L A
Y N

Svkabus '

Overview of ND1'; ND'T Versus Mechanieal Lesting, Overvicw of the Mon-lestructive Testing Methads for the §
detection of manefacturing defects ay well as material characterzation, Relative merifs and limitations, Various
physical characteristics of materials and their applications in NTYT, Visual inspection Unatded and ajded.
Sartace ND¥ Techniques: Tiquid Perctrant Testing — Principles, Types and properties of fguid penetrants,
Developers, Advantages aud Kmitations of vartous methods, Testing Proeedure, hikerpretation of results,
Magactic Particle Testing- Theary of magnetism, Tspection materials Magnetization methods, Interpretation
and evaluation ol test indications, Principies and methods of demagnetization, Residual trsgnetisn,
Thermography and eddy corrent testing (ET}: Thermogaphy- DPrinciples, Contat and non-contact
inspection methods, Fechniques for applying hiquid erystals, Advantapes and Hmitation — infrared radiation and
infrared -detectors, Instnnnentations and methods, applicstions, Bddy Current Testing- generation of cidy
cutrends, propesties of eddy cwrtents, eddy current seniging elermemts, probes, instrumendation, types of
arrangument, epplications, advantages, limitations, interpretation/evatuation.

Ultrasonie festing {UT) and scovstic emission (AE}: Ultrasonic Testing-Principle, "Transducers, I'ransinission
and pulse-ceho method, Stratght beams and angle beans, Tnstrumentation, Data representation, AfScan, Boscan,
C-acan. Phased

Airay Ultrasound, Time of Fligh! Diffraction. Acoustic Bmission Technigue, AR parameters, Applications
Radiography (RT}: Principle, Interaction of X-Ray with mateer, Imaging, film and film tess techniques, Types
and tge of filters and screens, Geometric factors, Inverse square law, Charscteristics of filing - graininess,
density, speed, contrast, charectesistic cuvves, Penetrameters, Fxposire charts, Radiographic cqrivaienee.
Fluorscapy- Xeroradiography, Computed Kacliogeaplyy, Comgmites Tosscrgraphy,

Ferm Paper: On recont advances based on literatwre survey andiar lab/industey visit.




Text books and References:

| Practical Neme-Destructive Testing: Baldey Raj, 1 Tayalouimar, M. Thavaginmthue

9 Non-Destruclive Testing Techniques: Ravi Prakash _

1 Aci] Metals Handbook, Non-Destuciive Evaluation and Cuality Cantref, American Society of Metals,
Metals Parle, Ohio, FSA, 200, Volume-17.

4. Iatroductivn to Non-destnictive testing: a training guide; Paul B hix

5. Tlandbaok of Nondestructive evabvation; Charlus 1. [ellicr

&, ASNT, Amcrican Society for Nsi-Destritctive Testing, Columbus, Oddo, NPT Handbook. 1, Leal Festing,
Wol. .

7. Liruid Peneteant Testing, Yol 3, Infrared and Thermat Testing Ve, 4, Radiographic Tusting, Walb, &,
Elcetromagnetic Testing, Vol, 8, Acoustic Fraission Vesting, Vob, 7, Ultrasonic Testing




_AM21341 Big-fhuid Dynamies

Desigﬁlﬂiun T T__Ilé_ut:'v'{: )
Frc»rufiﬁisites T : J:'Hg}s_merin_g Fluid Mechanies, Etutﬂ.:.:.ntarj,r E:ulog}r
Credit and Coniael, hours - 4(L) - O{T) - (P} —-’_Flff:?i':l ) -
Assessmenl Melhods IE Theary Examination: (Seheme)  Tnd Samester Fxame 60 matks

i Wik Semesler Exant: 20 marks O
Internal Axsessment: (Scheme) 20 marks (5 marks for attendince + 15

marks for assignment submission Suspise Tests, Quizzes, Assiznmenls and
Tutorialy, etci). ' :

Canrse Chpcomes : Tl students wili he ghle:

I, o fonnulate the problems refated 1o faid mechwrics in faman baacky
system and sobve by engineering concents,

2. fundamental anderstanding of the soverning physics behind the
pubsatile flow and cardiavascular system,

3. whout artifieial organs and devices that ane exposed o work based the
flow inside human bady,

4, t0 work in fearng for tackding problems in biofluid mechanics,

Modes of Delivery i | Tallc and chalk, Power point presemtations, practical, video lectures, project
work gte. '
Mapping of course ontcomes wilh program AlComes _ i _
Course { oot | pox | pos | ros | pos | ros | po7 | POS | PO3 % rOLQ
.Cot . g | v B
co2 | | v s v v T
_____ cos | J 3 v v ]
CcO4 v i E i
E

Syliabuy

Introduetion to Fluid Meehanics: Fluid properties, basie laws govening canservation of mass momentam and
cnergy; laminar flow, couette flow and Hagen Poiscuille equation,

Blood Rheolngy: Bload system network and physielogy, blood rhealogy, Vessel structure and mechanienl
propeities, Lavge artery hemodynamics, Blood flow in small vessels, Fluw of Mewtonian aned non-THewtoniam
Fhkidks in rigid fubes, Nlexible tubes and collapsibie prhes,

Civenlatory system: Ansiomy of the vaseulature, Heart and pumnping process, Cardiac cyele; Qnalitutive
description of candiac pimping, Avterial pulse propagatian, Systolic and diastolic pressure, Windkessel modet,
Arcrial wall stracturs and elasticity, Prossuse—Iow refationships: parely oscitlatory ffow, Osmolic pressura the
capitlaries, ‘The vetns, Cardiue valve dysfumciions and heart fathuee, Components and functions of arterial and
VEnOUs systems, pressure-flow retations in vaseular beds,

Respiratary system: Gross anatomy and Physiology, Biofluid dynasmics of breathing, Lung elasticity and
smiace tension effocts, Flow belavior in upper and lower human respiratory systern during oifferent treathing
conchitions, studies of walf shear stress and its implicalions, Mass transfer in lungs, Particle transport in the lung,
Iispersion and deposition of agrasols/inkaled particles in respiratory systen, evitical airways, tunorons aiFways,

Text books and References:

L. “Bio-fluid Meclanics”, LN, Mavumdar, World Scientific, 1992,

2. FBthier, . R, & Simmons, C. A. {HI07). Iotroductory biomeshanics: from cells to organtsms, Caminidge
Universiey Fress.

3. “Biemechanics: Motion”, Flow, Stress, and Growsh®, Y. Fung, Springer-Verlag, 19910,

4. "Cardiovescular Physiotogy™, R.M. Beine, MM, Levy, Sth Edition, Muoshy, 2081,

. "Bie-ted Dymunes™, © Klieostreaer, Tovhor & Francis,




Designation o ]: | Elective
Pre-requisites _ . .
Credit acd {:f-fmt&ct haurs FEREN P _0(F) - 2{1_’_}__—:_%::1')““m _ ]
Assessmenl Methods | Iheovy Txaminadion: (Schenre) Ewut Semester Exam &l marls

.  Mid Sernester Exam: 20 marks
Internat Assessment: {Scheme) 20 marks (5 matks for aitendance 15
macles for assignment submission Surprise Tests, Quizecs, Assignments and

Tutarials, ete.).
[Te studends will be able:

. to undesstand and maaipulate coordinate systems, views, and |

. (ransformationg.

Course Outcomes 2. to constract skefehes and place geometrie and topalogic constraints o
them, construcl, parametric and feabure models solid madels,

3, ko perform construction, analysis, and inleiragation of cad models.

4. ta have hands an sinwlation using Jdifferent software,

Tatk and chalk, Power point ;n'::sentstﬁnﬁ};, practical, video lectores, project
Modes of Delitvery ;| workole,

Mapping of course eateones with progeant cofeomes

o -
putcoms | ) . )

CO1i_ A
€02 . R
o3 v .

o P

L f
= |

; .

Syllabus

Tofroduction: Ifistorical Development, Txplicit wul Impiiell Equations, Intrinsic Favatious, Parameiric
Equatians, Coordinate Syslems.

Curves: Fimdamental of Curve Design, Parametric Space of a Curve, Repavameterization, Space Curyes: Spline
Curves, Bezier Curves, B-Spline Corve, Rational Polynomials, Eational curves, WURBS.

Surfaces: Fundamental of Surface Desipa, Parametric Space of a Surface, Reparameterization of & Surface
pateli, Sixteen-point form, Four Curve Form, Plane, Cylindrical and Ruled Swrfaces, Surfaces of Revelations,
Boier Surface, B-Spline Surface.

%olids: Pundarnental of Solid Design, Parametiic Space of a Solids; Cantinsity and composite Solids.

Salid Modeling: Topology and Geumetry, set theory, Enler Operators, Eegularived Boolesn Operalars,
Construction Criteria, Creaph Based Models, [nstances and Pasameterized Shapes, Cell-decompeaition and
Spatial Occupancy Buumeration, Sweep representation, Applications in Biomedical Enginecring Design: Bone
and organ 3D model construction, 3D-scaffold madeling,

Laharatory: Students wilt be introduced to basic design elements in mwaking 20 sketches, leadinp-1p to mors
corplex foatures with 313 parts and assemblies. Studests will afse gatn practical experience in engineerning
design and 3D printing fabrication vsing the PayENGINEER anil ofher available Salbaares. :

Term Paper: On recent advances based on literature survey and/or Inb/industey visit,

Text books and References:
1. Posimasettt Napeswara Rao CADJCAM: Principtes and Applications, Fata MeGraw-HiH Bducation,
2. Groover, CADICAM: Caomputer-Aided Daesign and Manutacturing, Pearson Edugation India.




AM21332 _Hiﬁm edical__Iiist;-'umenta'tinn . ]

| Desipnatian b | Elective _ - o o _ __J
| Pre-requisites - _ Do B

Credit and Canset hours |+ 1 4Ly “0(T) - 0(P) ~4(C3 L _

Assessment Methods i | Theory Examination; (Scheme}  End Serester Exam: 60 wrsrles

N B ) Mid Semsester Exam: 20 anarks ]

Terternal Assessment: {Scheme) 20 marks (5 marks for attendance + 15
tnrks for assignment submission Surprise Tests, Quixzes, Agdignments
ailed Tutorials, ete),

The students wil] be able;

L. to do Measuwrements on -and interpredution of dats froun living
B¥atems.

2. 1o have a basic undarstanding of niedical terminotogy, relevant for]
biomedical instrumertalion, Understand and describe the physical
wd medical principbes  sed ayc oa busis o biomedical

Course Onrcatnes instrirnentation.

3. to understand the elements of risk For different instrumertation
methods and basic clectrical safery, Understand the position of
hiomedical instrimentation in mosclern hospital care,

4. to design a system, SORMOMENL oF process to meet desired needs

- withia realfstic constraints suel as Leonomic, enviromnental, sociaf,
palitical, ethical, health & safety, manufacturabilily & stistatahility,

Muodes of Dtiiver}' t | Talk and chalk, Power point presentations, praclical, video lectures, projoot
[ wiwh g, .
| Mapping of course rtleomes with progam m:twmes _ _ _ |
Couwrse | POL | PO2 | pO3 | P4 | pOS | bog | PO7 | PO | PO9 PO10
ouleome _ _ _ _ —_— : ]
(e} i V _ N
coz | 4 N o J
o1 q - N 9 N A A ]
coa T T 1 T U R
t

Sylabus

Basie concepls of Medical [nstrumentation: Goneralized medical  Tnalumentation Systern, Medical
Measnretent constraints, Classification of Biomedical Instuments, CGencralized static and dynamic
chivucteristics, Desipn crfteria, Commercial Medieal Instrumentation Developinent process, Regulation of
Medical Devices, : '

Ticory, Analysis and design of biamedical transducers: optical, phota-glaetie, electrochemical, electrical,
mechanical, electeomechanical  and thermoelectric, Applieations to  hiomediea) systems, Trmsducer
characteristics sensors for physical racasurands, sensors fiw measivement of chermicals, Medical measarands
sensor cliaracterislics and design for measurement of medical parameters like ECG, arterial bbond prssure fieast
sounds, bio-potential amplifiers, Variona types of electrodes used tn ECG, EEG and EMG, Messurement of
B, EM( and thelr diapnostic applications in Meadicine, Flow and préssure measaring instruments i
hiomedical engineering, Development of non-invasive diagnastic ingtruments for tissye abmonnatities, Medical
Ulrasonopraplyy, Latest biomedical Instruinents, Electro siwgical umit, Polse Oximeter, Defibrillators, Fostal
ECG.

Term Paper: On vecont advances based on literature survey and/or lab/industry visil,

t

R |




Text boolis and References:

1. I(jt:'mrtinir B.5., Tland boal: of Biomedical lstramenlatien, Tl

2. Tomplins, Biomedical Digital Signal Processing.

3 Cormwell L.oet al, Big medical Tnstrpmetation & Measuwremenis, FIL

4. Care & Brown, lntroduction to Biomedical Equipment, FHE,

5. Webster JG, Medica! Instrumantation. dpplicatian el Desicn, 4th oil, John Wiley & Sous: Mew York,




i_:'_tj_ié‘iﬁ-'éd’i'mi;'.sig'ﬁ'51-Pi;_{'i_ié@5E»;féiif;q'.f-'a'fgﬂ-iﬁ.i.i?a‘iﬁis
Elective

B AM2133
| Designation ;
Pro-zequtisiies

_.f_:l'f.d]'? il Contast hours
Assessment Mutlmds

4L} - O(T)— 0fP) - 4(C)
Theory Examination: (Scheme)

End Semesler Exam: 60 marks

B ) _ Mid Setnester Exam: 20 aarks
Internat Assessment: {Sehemc) 20 marks {3 marks for attendance + 15
fmarks for assignment subrnission Surprise Tests, Quizzes, Assigrinents
and Tukortals, efe.), _

The students will be able:

L. to understand the nature of comman Biomedical
fromn differant modatkities. _
to apply classical and modem signal processing techniques for
anabyzing analoy and digital BMomedica] signaks,
to apply the basic methods of digital image md video Procedsing,
statistical pattem recognition, snd machine vision to sobve problerms
in moedicat image processing and put in practice mathematical
modeling and analysts algorithms for processing physiological
stpnals
ke develop camputing skills by using nmwatlab for sig
_ anabysis and systein modeling . .

Talk and chatk, Power paint presentations, practical, video lechures, vroject

Comrse Critcames
signats and imapes

2,

] and rmage

Modes of Belivary

warls ate,
| Mapping of course outcomes with program outcomes
: ’ ]
Course poy Lpoz | v03 | pos | pos PO6 | PO7 | POS | PO9 POI0
j |_Owteom: : : . _ : .
T o [y A N
Co2 N v Y. ¥ ]
ST T N O A A L ¥ v
L Co4 y P W N y ]
Sylabug

Infruduction 1o bioelectric phenamenon, pencration, iransmission and
Driscitsion of initistion and propagation of action potential alang the
synaptie transmission and transduction process and recepions, Frequ
Use of mathematical madels particulaly electrical cireuits models g
Menral control tnechanism, genesis and characteristics of HEG, BOG

nd describing behavior of ceft membrane,

»

Term Paper: On recent advances based on literamge survey and/or b

interaction of sigaals in hervous systems,
nerve fibers, Voltags clamp experiments,
ency modulation of the electiical signals,

EMG and Ivoked potentials,
bfindustry visit.

Text baoks and Relerences:

. Cynthiy Fuise, Douglas A, Christense

Edition, CRE Prass,
2. 1 Malvino & R. Mlonsey Bioetectromagnatism,
3

n, Carl H, Puitey Basic Introduction o Bioglectromagnetiz, Second

Wobster T G, Medical Drsfrimentation. Applivatian and Design, 4th ed,, John Wiley & Sons: New York,




£ N5 Devign, inavation, aiid Lnfrenrenéurshipan Blomedicdl Eugintring ]
Degigration _ ;| Blective '

- Pre-regquisites _ L _ B
Credit and Contact hougs 1ALy - (T - 2P - 40 ' _ _ .
Assessment Methnds | Theory Examination: {Scheme) End Semester Txany 80 marks -

o _ Mid Semester Tixam: 20 tnarks
Ioternal Assesseni: (Scheme) 20 maks {5 marks for aRendance + 5

\parks for assigrment submission Suiprise Tests, Quizzes, Asaigmments and ||

) _ ) _ Tutorials, ele ).

| Course Ouleomes o he studonts witt be able: .

1. o design and develop devices for biomedicat application.

2. to provide innovative sohitions for healthease protilems

3. o mcuicats Enfeepreneurship abiiiies in the area of nealthcare,

4, Lo develap leadership skill i the ares of higmedical cnginearing

_ - _ . i entreprencurship. _ . _

Muoedes of Delivery | Tall amd chatk, Power point presentalions, practical, video lectures, project
watk ete,
|__Mappm g of course auicohies with progTiin owleones _ . _
Cowse ¥ pnyy | poa i BO3 | PO4 | POS | PO6 | PO7 [ pos POY POLG
oulcepne | ] ) | ' _

ol iy _ b v .. v

ooi | A T A i

CO3 N i R B _ o

COod wJ ] o 4 Y v v
Gyliabus

Design Process: Creative and Tiesign Thinking, Mininwm Viable Praduct, Business Model Developnient,
Rusiness Plan and Access to Fumding. Hlewents of design process inctuding need identifieation, concept
generation, concept sefection and hplementation with specific appheations in HealthCare, Systern Synthests,
Thesign apatyses, optimization, impact on patient health and comfart, healthcare costs, climical triaks and
repulatory issucs and medical elhies, _

Drthopedic Implant Design: Design Concepts, Clinical Problems Requiring Orihopedic implatss for Sokution,
Principtes of Orthopedic Implant Desiar, Pesign Payameters.

Tissue Engineering: Scaffulds, Cells and Regulators, Case Shudy of Organ Begeneration, Desiym Parameters,
Design Specificationa: Blamaterials, Binconpatibitity: Local and Systemic Fifects, Flesign Specitications,
Biocompatibility: Scar Formation and Clontraction, Degradation of Devices: Cotrosion and Wear, Regulation of
medical Devices,

Cardiovaseutar Prostheses Design: Heat Valves and  Stents, Devices for Nerve Regeneration,
Musculoskelctal Soft Tissues: hMenisons, Intervertebral Disk, Dental and Far mplants,

Dresipn and apylication of electromechanical hiomedical devices, Concept of prototype development and testing
of medical matnunent. '

Innovations in Healtheave: Idea pencvation, market regearch, product development and Anancing, "Fean
development and business model for commerciatization of healthcare innovations.
Introduction ti entreprenenyship: Healtheare start- ups. Eecerd Tnaovations in Healtheare,
bﬂ_ﬁni Project: esign and analysis of any innuvative healtheare groduct




P

o

Texl books and References:

E. & decormick, Fhunan Facloes in Enginesring and Desion, TIMH,

O P Astrand and R, Kaare, Textbook of Work Physicingy, Motraw M),

Yannas, L V. Tlesne ond Organ Regencration pr Adiults. New York, NY: Springes-Yerlay, 2001,
Ayyanu M. Chakravartila, Tisa AL Pruitt Mechanics of Biomaterials: Fundamental Principies for Implant
Deesign {Cambridge Texis in Biomedical Enginecting), _

Webster [ (., Medical Distrmentation: Applieation and Desin, dth ed., John Wiley & Sans: Mew Yook,
1. B}, Benrino, Handhook of Biomedical Engincering: Fundaimcntals of Biomedical Fngmnecring, CRO
Prgs,

Measuring the Gains from Medical Research by Kevin Murphy and Robert Topel, Published by the
Univessity af Chicago Press .

Medical Cave Outpmt snd Productivity by Erest Rerndt and David Ceter, National Bureay of Feonamic
Besearch, Studics m lncome and Wealth Volwne 62

%
;

Cratg R. Davis “Calculated Risk: A Framework for Evaluating Product Bovelopmand.



Semester-1i

AM22203 Biowedical Eingincering Laboratory

lesignatian || Compelsory -
Pro-roguisites . ;- | Biomeohanics, Biomaterials and Biomedical fnstrumentation,
Credit and Contact hoors DMLY ) - O} — 4Gy
Ansessment Methads ;| Theory Examination: (Scheme) Fod Semester Exan 60 marks
' L tfid Semester Exam: 20 wnarks
Intevnal Assessment: (Scheme) 20 marks (3 matks for atichdance + 15
marks for assignment sulmmissiaon Surpege Tests, Quizzes, Assignments
) | and Tutorials, ete.).
Course Quteormes ¢ The students will be able:
l. to sequire knowledge on designing simple medival cqnipment.
2, o acquire hosignals using the developed medical equipment.
3. to familiative themselves with the digital signal processing, digital
filier dosign, and data compression icehinigues.
4, to develop various bealtheare problem solving skill througa
........ .  expedments ]
Modes of Delivery ; Talk ane challe, Power paink presenialions, practical, video kectures, projecl
i wogls ete,

Mappiag of cougse osteonies with program ouicoes o : L ]
Cowse | ey | pop | POz | Po4 | POS | PO | POT | PO& | POS L poto
DULEOATIS . . O P i

L col § o A LI N | I

02 I A v ¥ o
"""" cos | . . L o I v LA
L L | S L “JI

. Ta perform the tensile test on biomedical implan nsing universal testing machine, To draw stress sirain
curve and to fud aut the followings: (1) Yield stress, {2) Ultimate Stress, {3) Breaking Seress, (4) Percentage
Elongation, {3) Percent Reduction in Aven, and {6) the Modubus of Elasticity.

2. 'Fo determine the mpact steength of biomaterial using {a) Charpy lest (b) Tzed test for biomedical tmplants,

3. o determine the value of modulis of elasticity of an implant by measirement of slope and duflection af a

bean: psing beam-bending appavatus. Draw load-deflection duagram,

To perform Lorsion test on the given biomedicul implant. To daw toque -bwist ewrve and to find our the

falluwing. To determine the hardness of the given material by (1} Brincil Method {23 Lockwell Molhaod,

weastremeni of Blood Pressure using different methods,

Recording and anabysis of electroeardiogran,

Recording and analysis of electcocneephalogrant.

Recording and analysiz of eleciromyogran,

. Preparation of composite wsing Hand bnyup method.

10, 3-point bunding test of compasite.

=

\o pe ) O b

FEKinetie s Kinéiatic ailalyais of himsan locaiotch asing SpenSim/Anybody
12, Micra-CT image to madel development and finite elemant znalysis

3. Histological examinalion of tissues

14, Project-1.
15, Penject-2.
16, Projecl-3.
17, Projoet-4,
Text bocls and References:
[ 1 Manuals.




AM72103 Biomaterials

Dhesignation ' o ! A Compulsory ) _ . _ '
f ’1'&-1'&&111{311&5 ) L o - ' '

Credit and Contact hows | = [ HL) - 0(1) — 0P} - 4iCry ) _

Asseasment Methods - Theory Examnination; {Scheﬁm} Fistd Semesler Exam: 60 marks

_ ) Mid Semester Exam: 20 miacks

Liaternal Assessmeni: (Scheme) 20 marks {5 mavks for atlendance -+ 15

wiarks for assiygnment submission Surpeise ‘Fests, Chiizzes, Assignments and

. N Futorials, ere.). :

Course Outeaimes Lo ] The students will be abte:

I to detwonstrate & broad koowledge of materialy sclence und
engineering mn Momedical applications.

2 to use Ihe biomaterials swfice modification methods uned
characterizations to improve biomaterial properiies.

3w mmalyze bocompatibility =nd ssue materinl nteraetion for
“diftevent kinds of hiomaterials,

: 4. lo compere the mainstream hicenaterials curtenlly msed for medieal

applications  imeclnding  tssue enginecring, biosensars, and

rehabilitation feids.

Modes of ﬁc]ivew i | Talk and chatk, Power point pu‘exf:ﬁtntimts, practical, video lectures, projeat
wirk etc.
_'_Mapping of course outeornes with program oitcomes
Comse 4 oo | by | ros | ros PO5 | 206 | 07 | pos | pos | poig
outcome | - o _ ) i _ L
| €01 v Y o N y R S S |
coz | y A I T _ R N
| 003 P v ¥ fo ]
cod [ Y voi_d o
Svliabus |

Classes of hivmaterials, Bull Propertivs of Mateduls, Surface properiies and surface characterization of
eaterials, Tropertics of bionwaterials: Physteal, thermal, elecirical and aptical pruperties of bio-tnateriats,
Biocompatibility, Bia-functionality, Mechanical and Biological Testing of Biomaterials, Regulatary issues and
medical ethics

Metallic Implant Materials: Stainbess stecls, Co-hased alloys, Tt and Ti-based allovs and Other metals,
Corresion of metallic implants,
Ceramic implant Materials: Aleminom oxides, Cakeimm Phosplate, Glass Ceramics and Carbong, Medical
applications of Ceramic Matcrials,

Polymeric implant: Polymerization, Polymerie {mplant miterials, Degradable Polymiers used for Diomedical
Applications, Silicone used for Bioraterials, Hydmopgels, Smart Palymers as biomateriats, Polymers used for
dmg delivery and Tissne Engineering Applications, Natural polymers found in human hody, Camposites as
Biowateriuls,

Applicativns in Cardiovascular, Orthopedic, and Ophthalmalogical implants and deviees, Biomaterials vsed for
artificiat skin and demtal irmplast apslications,

Recent advances in the field of Biomaterials. _

Ferm Paper: On recent advanges based on literature survey andfor lab/indugivy visit.

v



Text books and References: ' ]
{, Duddy T2 Ratner, Allan 5. Hoffman, Frederick 1. Schoen, Fack T Lemons Binuaterinls SBeience, Second
Editiosn: Wiley Scienpes.
4. Ief A., Helsen ., Hivgen Breme, Metals 1s Biomaterials Wiley,
13 Einam Park and Randaft . Mrsny Controlied Thug Delivery Desiyning Techoology for the fubure Arnerican
chemical saciety Publication, . '

4 Park.]B. & Lakes IS, Biomaterinls: Au Intreduction, Plenum Press, Mew York,

5. Silver F.H, Biomaterials, Medicat Deviges & Tissue Bagineering: An lnteprated approach, Chapoean & Hall,




_______ AM2330 Advanced Biomechanies
Designation || Bleetive
il_‘_i.:::—-i'ﬂqu.iﬂitﬂﬁ | N o
Credil andd Coitact hours | A - Py - HCry _ _ _
Assesarnens Methods b | Vheory Examination: (Sehewe)  End Semester Exam: 60 marks

N . Mid Semester Exan: 20 marks
[nfernal Assessment: (Seheme) 2 marks (5 marks for attendance b [5
marks for assiginent subimission Surprise Teats, Quizzes, Aggiomments
and Titorials, ele ),

Course CHitcames : The students will be able:
1. to understand the biomechanics principles and gait anatysis of hwinan
locomatio,

%, to derive the joint foree and muscle force for vasions hiomecharsicsl
systems b Fibmar,
3. toderive the equation of motion for badics in constrained plage motions.

4. ta student will ale o develop engimcering musele models student will
able ta discuss viseoelastic hehavior of biolopical tssues.

botes af Delivery t | Talk and chalk, Power peint presentations, prastical, video lectures, project

work ete.

Mapping of course outeomes with progeam astoomes » ) ]
COuse L por | poz | Po3 | BO4 | Pos | pos | PO7 | pos | pos | ROl
col__| 4 T T K
coi [ PR A S T A ]
cos VA ¥ I
cos | N [ 4 1. il ]

Syllabus

Appiications of Principles of Diowmechanies in Two- and Uee-dimensional linematics.

Kinematics: Bady segment paramebers: dMethad of measuring and estimating body segrcut parameters, two
dimensional and Huwee-dirmensional computational methads,

Twa diraensional inverse dynamics: Planar motion analysis, mmerical formulations, Human joint kineties,
Threc-dimensional Kineties: Data requived for Three-dimensional analysis, antheopometry and jhyee-
dimensional kinetics caloslaiions, : i

Electromyographic Khresiology: Physiology of the MG Signals, Acquisition, meerpretation and Anabysis of
LMG Signals. Applications of EMG Tevhnigues in Biomechamnics relaled problems.

Computer simulation of Human Movement: Mathematical formulations, free body dingrams, Lagrange’s
equation of motion, numerical safution techniques, conerol theery, advantupes and limitation of computer
models. ' '

Hlastic Behavior of Bindopical Materinls: Strain snd stress refationship, Plastic deformation, Biclogical
iatertal properties based an stratn and stress disgmam.

Viscoelastic Behavior of Saft Tissves:

Viscaulasticity, Analogies hased on Spring and dashpats, Empivical tnodels of Viscowlasticity, Time- dependent
matesial reaponae, Rio viscoetastic solids, Stuetare of Skelatal Muscle, Stiding cloment theory of musele action,
Hill’s Equation for skeletal musale, Modified Hill equation, Hypathesis of Cross Bridge Theory, Othar reecnt
mwscle models,




Text books and Refercaces:
b Mt Ozkays and Margarets Nevdio Fundainentals of Bliomechanics: 3 Bdilion, VINR, Mew York.
3 David A Winter Biomeehanics and mator control of Hurman Movements: 39 Edition, John Wiley & Sons,
[ne.
1. D. Gordon, E. Rohertson, Grahur B, Caldwell, Jeseoh Hamill Research Melheds tn Dicmechanes:
Human Kinetics,
Murk L. Latash Nerophysiological Basis of Movemesl: Human Kinetics,
5. Fung, ¥.C.: Biomechanics; Mechanical Properties of Living 1issues, Springer, §993,




AM21333 Tissue Enginecring

{ Designalion . E i Eleetive: B
Pretequisites [ e

jllﬂ_edit and Contact Tagirrs L ALY - 00Ty - OfP) - 4Cr) _ ) ) |
Assessment Methods ¢ | Vheory Examination: (Scheme}  End Semcster Exam. 60 marks i

o _ ) i Mid Scimester Fram: 20 marks
Internat Assessment: (Schere) 20 inarks {5 mmarks for altendance + 15
et for asstpnment subimission Sweprise Tests, Quizzes, Assisnments

_ - _ and Tatasials, efle).

Covarse Outconnes v The students will be able; _

1. to desoribe and use the fandamentad tools and techiigques used in tissue

LGN eling.
: 2, o compare and contrast various steatepies for repaiving djssues,
3. the basic cancepts of cell cubure,

4, {v articulate the seicntific vocabulary used i conununicating information
_ ) i _in tissue engineering, _ _ _ _
Mades of Delivery : Talk and chalk, Power point presentatians, peacticsl, video lechures, priject
watk ete. :
;
:
Mapping of cotese ontcaines with program outcomes _ _ _
<tk . ] . —
Couse | pot | poy | poa | pos | wos | pos PO7 | POS | POY | POILG
| Gutcomne ] ) _ B ] ] y
COt _ .. N | [ ]
L co2 § LA Rl vl v
cor | . P ¥ N . o
| co4 | d A ] | | —l
Svilabus

Introduction to Tissue Engincering, Fundamentals of Stem Cell Tissie Engineering, Crowth Factors and
Marphaogens: Signals for Tissue Engineering, Extraccitular Matrix Structure, Function, aud Appheations to
‘Figsue Enginecring, Mechanical Farees oo Celts, Cell Adhesion, Cell Migration, flammatory and Taumane
Responses to Tissue Eugineersd Devices, Polymeric Scaffolds for Tissee Engincering Applications, Calehm
Phospliate Ceramics for Bone Tissue Engineering, Biortimetic Materials, Nanocomposite Seatfatds for Tissue
Engineering, Rolus of Themnodynamic Slate and Meolecolar Mubdlity in Bio-preservation, Dug Delivary Gene
Therapy, Tssue Enginesring Biorcactois, Animal Models for Bvaluation af Tissue-Hngineercd Orthopedic
Iniplants, Bioengineering of Huntan Skin Substitutes, Gene Therapy and Tissue Engincermg Based on Muscle-
Berived Stem Cells: Potential for Muscufoskeletal TFissue Regeneralion and Repair, Tisspe Enpinecring
application in Bone, calilage, Vaseular araft, Heart vatves, Tissue Engineeving, Stemn Cells and Clouing tor the
Regeneratinn of Urclogie Crpans, Thi Bioengineering of Dental Tissues and recent advinces,

Term Faper: On tecent advances based on literature survey and/or labfindustey visit,

! Text hooks and References: '

1. Patrick, Miloos and Mcelndive, Frontiers in Tisspe Enpineering, Pergawnon Prugs,

2, Lanza, Labnger med Vacantt, Principles of Tissue Fngineering, Acadernic Press,

3. Morgam and Yammuosh, Tissue Enginesring Methads and Frotoeols, Humsna Press,




AM22336 Bieilical Tniaging And Disgiosties

":Dcﬁignati;}n | Flective
Pre-requisites R oL |
Credit and Contact hows | 1| 4013 - 0{T) - GF) —HCr) _ _
Assesament Methods . § Theary Examinatiou: (Schemc) fingd Semester Kxam: 60 marks

__Mid Semester Tixan: 20 miarks
Internal Assessment: (Scheme) 20 marks (5 macks for atendanee + §3
marles for assimument suhmission Sueprise Tests, Quizzes, Asgigmnents and
Tutortals, ete).

Cougse Datcomes | The shedents witl he able:

1. todescribe the pirysics prineiples underiying the operation of
medical itnaging eguipimeny,

7. to demonsivate an understanding of and apply mathematical methods
of image construction and processing;

1. ta dunonstrate an understanding of aspects of climeal applications
of imaging methods,

4. to discuss radintion safely issues In the operation of rmedical imaging

gipripement,
Mades of Delivery . | “raik and chalk, Power p.uint 111'esentﬂtiun$1’pmctir:ﬂi, viceo lectures, pr_i}jéct
wark ete.
Mappiip of conse putcomes with propram outeomes
PP! ; = . - .
Cowse 1 500 pos | »o3 | o4 | PGS | pos | po7 | pos | POy | PO
Dputeome | B _ - L. . :
cor L v )
| co2 A ¥ v v | L |
(03 d q T ¥ v
cot ; K o o v A
Syllahus ~

Imiroduction 1o medical imaging snd diffeent medical Imaging modalitics. Review of Signals and system,
Fourier transform, Transfer functions, Hankel transform, Sampling theatent.

Image Quality: Confrast, Modulation tranafer function, resotutive, Noise, Sipnal to noise ratio, accuracy, ok,
Ragdiopraphy: Atomic stuctave (teview), lonization, forms af Tonizing radiation and thetr properties, Radialion
tloslmefry.

Projeciton Radiography: X-Ray production, Xray interaction with biclogical matters, Enslrwnentation for
medical X-ray system, Fittevs, contrast ageats, K- Tilms and ittensifieis, Image formation, Noise and artifacta,
¥-Ray Computed Tomography: CT Instrutnentation, 1 fferent generations of CT Scanner, Imaging prineiple,
Fmage [ormation, Redon transform, Back Projection Theorem, Helical CT Reconstruction, Cone Deam T,
Image quality in CT.

Application of Projection radiography: Mammography, Fluaroscapy, Angiography, ele.

Nuclear Medical Imaging: Radio Active Beeny, Maodes of decay, Radio traces, Instrumentation for planer
seintigraphy, Image Farmation and Image quality. Instrusientation For PET and SPRECT, Tmape Quality in PET
gnd SPECT.

Ultrasound Imaging: Physics of Ullrasound, interaction of ulirasound with Molopical matier, TTitrasound beam
palterns and focusing, [nstrumeniation for ubtrasound imaming systemm, ulirasonnd bansducer and probes, putse
eeho imaging, A Mode, B Mode and M Made fmaging. Dappler wlirasound imaging.

Magnetic Resonance Imaging:

Tnstrumentation for MBI Systens, Concept of MRI Imaging, Magnatization, RF excitation, relaxation, Pulse ceha
yogenees and contrast meechinde, B 1T data acemisiticg, Tnae Reconstroction amd Taage quality.

| Ferm Paper: Ou yoeont advances bascd on literature survey andfor labfindustry visit,




; Text books and Refarences:
Lo Wit B Houdee, B, Rassell Ritenour, Medieat imaging Physics.
2. Jesry L, Prince, Jonathan M., Medical Bnaging Signals and Systems, Pearson Bducalion.
2. Awideiw &, Webh, Intraduction to Biomedical inaging, [EEE Presy,




AM??SM FElectro Diﬁg_xi@g_s_t_i:_:_&_,_ r[‘hm'ﬂp]ﬁ"anﬂ" Electrical Safely

Desiguati_uir _ Flect ve
P]'i}l‘t.‘.—[}.'.l.]isiitﬂ E

[ Credit smd Contact hours |+ [4(1)- 0(F)- 0(F)—4(Cr) e
Asueasment Methods * | Theory Examination; {Séhemﬂ} End Semester Bxam: 60 marks

B Mid Semoesior Fxan: 20 murks
fofernal Assessmeut: {Seheme} 20 marks {5 marks for attendance + 15
farks For assignment submission Sweprise Tests, Quizzes, Assipiments

o | and Tutarials, £tc.},

Crasrse Oukcomes o | The students will be able:

[ to explain and describe difforesd therapeutic methods of treatment
where clectrieal medical equipment ave a vital part of the method and
their necessary instnunentadion.

2, 1o amalyze and evaluate the effect of differet diagnostic and
tierapeutie methods, {heir tisk potential, physieal principles,
upportunities and possibiities for different medical procedures.

3 ip understand the elements of visk for different inshumentation
meathnds and basic electrical safary,

4, Lo understand the position of blomedical jnstunentation in meadera
hospital care,

Wlodes of Delivery o b Talk and chalk, Power poda presentations, practical, video bechies, progect
. i waork efo. ~

Mapping of course puleomes with program odcomes = i
Course § oo [ pop | pos | pod | ros { pos | po7 | POz | POY | PO
oot | o U A o ' ~ B

[ coz b A J 4 v v 4 1 R f
€03 Y o N ¥ v
coe [ 1 A L A L N 4 \

Syllabug

Bio-potential Electrodes: Clectiode- electrolyte mterface, Fotatizable and WNon- Polarizable clectrodes,
Elcelende behavior and cirenit models, Bodly suefuce recording electrodes, internal electrudes, electrode amay,
microelestrodes and elecirade for eleciie stimulation of Tissue. Practical considerations for optimwn
performance, | _ '
IHagnestic Eguipment’s: Recording of HCG, Different Lead Systems, Vector cardiography, Diagnostic
Applications of ECG, Recavding of BEG, different montage for EEC reeording, Applicalion of EEG far
diagnosis of epitepsy, Surtace EMG and its diaghoslic applications,

Therapentic Eguipment: Cardiac Pacemalers, different types of pacemaleers, packiy Systenl anaiyzer, vecent
developments in implantable cardise pacemaker. Cardine delibrillators, Surpical Diatherny, Electro Surpical
units and safety. Dlsgnostic application of LASERs, High frequency heai therapy, Shovl wave dathermy,
microwave disthermy, Pain reticl (hrough slechrical stimulation, Bladder Stimulator and cerebral stimuslakors,
‘Bemodialysis, Ventilators, Ancsihesia machines, Automatic Drug delivery Systems,

Riectrical Safety: Physiological effect of elechricity, Microshock aad Macroshock Dlazards, Rlectrical safety
codes and standards, Basic approaches to protection against sheck, mounding, Electical safoty analyzers,
testipy e slectrical aystems and clectric appliances.

Text hooks and References:

b, Khandpur B. S., Hand book of Biomedieal instrumentation, ThIL
2. Carr & Breown, lmiroduction to Biomedical Equipsnent, FHL

1. Webester 1. G, Medical Instnnnentation, 3ed Edition, John Wiley.

[ S—— - —— g — - JE—




- AM 12323 MEMS & Bio-MEMS
Desiguation L | ective

Pre-requisites

Croditand Contacthows 17 [ 4(0) - 0(T) — 6(P) " 4{Ce) '
Assessment bethods : Theory Examination: {(Scheme} Enl Semester Tmmﬁﬁ marks

' _ N bdid Semesler Fxum: 20 marks
Iiernat Assessment: (Scheme) 20 anarks (5 marks for attendance + 15

saarles for assignment sibmission Surpriss Tests, Quixzes, Assigimnents
amd Tulodals, ete.).

]

The studerts wii he able:

. to idenify potential MEMS products and compare it with
conventionat praducts,

Cougse Chddeomes : 2. to demanstrate snd explain MEMS micto-manufacturing,
3. to design and simulate MEMS product based on conventional FEM
soflware,
o 4. by know the vavious applications of Bio MEMS.
Modes of Thelivery : Talk and chalk, Power poiilt presentations, practical, video lechwes,
praject work ete. !
| Mapping of course outcomes with prograin cufcomes _ _ ;
| pe | poz | po3 | P4 | pos | Pos | po7 | POz | POS | POIO
. U"tt{:ujllﬂ - —— e ———— o mm e aa .
Col e ] 3.
_co2 Sl | Lo LA
o | v 7 R A I
cod . { - L
Syliabus

Intveduction: MEMS, microgysiom, sensor, actuator, higlory, market, applications, et
Review of Essential Mechanical, Fleclrica) Cancepts: Mechanical: stresg, shaln, beam, cantilever, plates,
bending, hernal stress, torsion of beam, fracture, vibration ete, Rlcetrical: Conductor, inslator, semiconductor,
Secaling Laws i Miniuturization: Scaling in geometry, force, electricity, fluid, heat transfer, etc,
Material for MEMS: Review of crystal structure, milter indices, material for MEMS, substrate, deviee,
packaping, sificon, silicon compound, galllmn arsenide, picroelectric martial, guastz, palymer, biomaterials and
biocarnpatibility issues etc, ' '
hiiero Total Aunalysis Sysfemt (WTAS): Fhind controd components, p-TAS: sample handling, 1-TAS: BEpAration
components, I-TAS: detection, cell handiing and characterization systeims, systems for biotschnolopy and PCR,
pofynuclectide arrays and genetic sarvening,
Sensing and Actuation: Cleclrostabc sehsing and acteation, thermat sensing and actoation, piezoelectric and
piczoresislive sensing and actuation, wagnetic sensing and actimbion, miniature biosensars, biosansors ATAYS
and irnplantable devices, nenral interfaces, micrasurgical tools, wicry needles, and drug detivery, Microsysteins
for tissue engineering, lssue scaffolds, optical biosensoys, ete,
Fabrication of MEMS: Bulk micromschining, swifsee miciomackining, Hthography, T1GA, SLIGA, etc.
MEMS Paclaging: MUEMS matrology, Overview of packaging of microelectronics, packaging design,
technigue, material, ete.
MEMS Design and Software: Design methodologies for MERMS, study of following softwares based o
gyiilabilfly;
ANSYS Moltiphysics, COMSOL Multiphysics, MATLAB, ueBlisuite, AntoCAD, SolidWorks, Spiee, Lediy,
ate,
_Ferm Paper: O recent advances based o literase survey andfor labfindustry visit.

|




le-xt .hn.];nics and Rcihrcnwﬁ: o
i,
2z

Fovndations of MEMS, Chang Lin, Pearson Fadocation International,

MEMS and MICROSYSTEM Vesipn and Manufaclure, Tai-Ran Hsu, Tasa MeGraw -$611 Peblishing
Company Ltd., New Dethi.

Microsyalom Design, 8. D, Senturls, Kluwer Academie Publizhers.

Fundameriats of Microfebrication, Mare Madou, CRC Pross, NY.

Micrasystem Technolagy in Chemistry and Life Sciences, A, Map: and R, Hecker, Eds. Sprnger-Verlag,
New York, Fundamentals of Micro Fabeication, the Science of Miniatwization, M, Madow, Managen
Cerporation, USA, CRC Preag.




N a_M?,ﬂ35;T_{gﬁ'_ah‘ﬂii-i:t'imi=-_E-h"giﬁééi-_ih’gfﬁﬂ_d-ﬁssigt_iiré'ETt:c_hﬂ'gildgr;a;
| Designation t | Elective
| Pre-requisites R ) . . )
| Credit and Cantaet hotes ALY - 00T} - O(F) — () )
Asstsement Metliods v P Theory Examination: {Sehene) End Semeserr Exam: 60 marks
_ Mid Sumester Bxam: 20 marks
Internal Assessment: {Scheme) 20 marks {5 marks for attendance + 15
marks for assigaenent submission Surprise Tests, Chrizzes, Assiznments and
Tutorials, et} _
‘The students will be able:
L ta develop a stiong “system” wscerstatiding of e contintum of care for
chinical rehabilitation, including from e context of opilimizing
nlileomes. :
2. in undesstand key terminology used by various medieal rehalititation
prodesstonats and within the disability conmmunity, the infisstracturs that
% exists for clinical rehabifitatiog services, and mles for rehabititation
EnginceTs, _
3. to understand key aspects of sensorimotor Systems as related ta anan
performance and desigidevaluation of huttan-fechmology interfaces,
4. to understand some basie principles and applicatians of biatnechanics o'
. . . Jshab devices and interfaces,
Modes of Delivery : Talk und chalk, Power puint presentations, practical, viden lechores, project
work ele,

Cionene (itcomes

Mapying of course cutcarnes with program outcomes

Cowrse | o [ by PO3 | PO4 | POS | POG6 | POT | POR | POY | pOMo
outeome | - _ . N

oo | VT T 7 J 7 7|
002 o - A o Py V +f _ y
I €03 ¥ N o A R ' ¥ +f N
P04 N Y ~f ' o f N -

Stlabus

Tntroduction to Rehabilitation:

Detinitiom, Concept of Rehabititation, Concept of disability, Secin-vocations] RBehabilitation, Medical,
Psychological and social issues infhtencing the reliabilitation, Rehabilitation tuam, Therapeutic exercisas and
treatnient techninues used in rehabilitation process, Sacio-legal aspect of rehabilitation.

(rthotics & Prosihetics in Rehahilitation:

Coneeft of orthotics and prosthetics, material and fabrication for arthoties and prossthieties, Types of orthalics
and prosthetics, Inteliigent prosthetic Knee, Trasthetic Hand, Advance and aulomated prosthetics and urthosis,
exicrnally powered and Conerolled avthotics & mrosthetics, -FES sysiem, Restesation of Hand fite:tion,
Restarstion of stancding and walking, Myo-clectric Hand, Enginesring concenls in motor rebabilitalion, ;
applicatinaz, Compuber Alded Engincering in Customized Component Design for arlhoties and proathetics,
Computey Application in Rehabilitation Englnecring:

Interface in compensation for visual perception, Fmprovement of orientation and Maobalisy,

Engineering concepts it sensory rehabifitation Engincering; Scnsary sugmentation and subsgtitution:
Visual system, Classification of Visual Tmpairments, Prevention aod eurs of vissal impairments, Visual
Augmeniation, Taclil vision substitition, auditory substitution and wugtentatian, tactile auditory substittion,
Asgistive devices Tor the visual impaived, Hearing aids, cochlear implantation. Materiuls used for wheel chairs,
Type of Wheel Chairs, design of wheel Chair, Tricyele, Walkers, Crutches, Rabotiss i Rehabilitation iand
Assistive Technaloines.

Redhiahilifation Adds for Menially boapaired:

Waikuig Alds, Seating Alds and Postural Alds.

Applied Rebsbilitative canditions:




Rehabifitation of people with spinal covd injury, strake, cevelieal palsy, woumatic beain injury, Hemiplegic,
Spusticity, Myopathy, Cerebral injury and limh amprtation. Relabilitaiion engineering tor the restoration of
wariety of linnan activities for diguhititias 1hat inchude sensory, maley oF cognilive losses. Arttfieial vrgans:
Kidney, heart, pancreas, liver, et

Buvn injury Rebabilitation

Term Paper: On recent advances based ou literature swrvey andfor lalfindustey visit,

Text books and References:

1.
2,

3
4.,

Simifhy, Raymond V. & Jobn FL Lestie, “Rehabifitation Engineering”. CRC Press.

Whana, William C. and Joseph P. Pane, “Assistive Teckmology for Persons wilh Disabilities” The American
Cecupation Therapy Asseciation Ine.

VWebster, John (3 g al, “Electronic Devices for Rehatilitation™ John Wiiey & Sons.

Cooper Rory A, OlnabeHisaichi, Hobson Pouglas A, “An Introduction to Rehawmlitatton Enginearing {Serics
in Medical Plysics and Biomedical Tnglacering)”, CRC Fress,

Cooper Rory A, Behabilitation Hngineariny Applied 1o Mobility and Manipulation {Sevies in Modiead
Physics and Biomedical Engincering, CRC Fress.
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AJ"'J_‘JU{}LX Cell Mcqhﬂénits ant ﬁ.f_l.&ulm__:mbiﬂlngy;_ )

T;Jc:signat[nn o Elective )

“l".re—reqﬁs_h;:'s“ P ) )

Credit and Contact houry o dn_[T“J =Ty — ['J{Pj MO - _
_Esées:sment Mc.t.l_{flds Threory Examination: {Sﬁthmne} End Scn;_éster Tixany rju naaeks 1

_ L . Mid Seanester Exang: 20 marks

Imteynal Assessment: (Scheme) 20 marks (5 marks for atiendance + 15

matkes for assigmuent subinission Surprise Fests, Quizzcs, Assiphmetls

L and Tutorials, efe.).

Couvse Oiteomes The stedents wilt be able: _ _ )

1. o understand the basies of different celiular processss vanging
from cell division to cell differertiation and death.

2. o have gquanbitative understanding of the way cells detects,
maodity, and respond 4o the physicai properties within the cell
eavirmmnent, .

3 b understand the role of wodels of cell mechanics, and the
methods to measive mechanical prapertics of cells,

4. townderstand the basic rerinology and eoncepts of tnechanics at
the malecubar and cellular level with an emphasis on eqeanLdi bati v

o o .. anadysis, modeling, and applications td clinical medicine,
Modes of Delivery : Tatl and chalk, Power point presentations, practical, video lectures,

praject worl ete,

Mapping of cam‘ﬂuﬁgutcomes with program soteomes . _ i
Course bpoz | PO3 | P04 D POs | Pos | PO7 | PoR | pog | polg
OHECOHTIE ] i R CUEE R AN R R

ol A ¥

co2 | 4 p R

v I B v v

cod i il

:

g

e

=]
L

Syllabus .
Theory of cellnlar architecture, racchanical forces, deformations, and naliesions, leading up to foree generativn
and interaction of cells with the exieinal cnvivonmend, measurement of cell mecharics Hsing exporimental
techniques such as mivropipette aspiration, single pasticle teacking anit atomsie force microscapy, ceft shapes,
biotnaterials (sodt filamonts and sheets by cells), forces inside cells, random wabks, movement in s viscous fhiid,
viscoclasticity (backgroumd, constitutive models and measyrement in cetls), eonmplex filaments, rheolopy of
cytoskeletal flaments, bivamembranes (bilayers, micelles, vesicle forrpation), cellceli and cell-tnalix
interaclions, mcyopipette aspivation, single particls racking, epplications of cell mechanics viz. cell divigion,
nuigration, marphogenesis, caucer metastasis

Text hools 2ad References:

I. David Hoal, Mechanics of the Cell, Cambridge University Press (2042)
2. Christopher R. lacobs, Havden Huang, Ronald V. Kwaun, fntroduction to Cell Mechanics and

Mechimobinlogy, Gartund Science {2013) :

3. Ronald Kanas, AssafZamal, Coll and Mabix Mechanics, C1C Press (20i4Y
1 4. Jonathon Howard, Mevhapics of Motar Proteins and the Cytoskeleton, Sinaver Associates Tue, {2001) ]




AMZE337 Artificial Intelligence I Biomedical ¥ngineering

Destgnation . - L : Tiective L _
Pre-requis{icﬂ ) | |Basiec lnowledge of Compuiers, Linear afgelia, e,tr:
Creditand Contact howrs | | 4(1) - B(T) — (T - 4(Cn) e

Assessment Methods 7 Theary Exgmination: {Schemc)  End Sumenter Exant: 60 marks

. - Mid Semester Exam: 20 marles ;
futernal Assessment: (Scheme) 20 marks (5 marks for attendance + L5
{ marks for assignment submission Surprise Tests, Quizres, Assignments and
| Trtoriabs, cte.),

The students will be able:
. lodescribe feateres that can be used fow a particubay machine learning

apyroach
! + | 2. teclassity contrast pros and cons of varions machine tenming,
techniquies.
. 3. to infer various machine learaing approaches and paradigms.
Course Outeomes | 4. tointerrelate genstic algorithm concepts for the given problem.
| Modes of Delivery - | Tallc and chalk, Power point presentations, practical, videa lecthires, project
wark cle.
Mapping of comrse outeoes with program outeomes o - R .
Couse 1 poy | poz | ros | pos | pos | pos | po7 | Pog | vos | Poto
ALY . . o]
ot | .. g =177y T —
coz ¥ ] T ¥ ¥ ' v
coa A | A R S B I Vo oLy
Cod_ v B I B S o I
i
SyNabus

Introeduction to Al: Tiistorical Bvolution and AT today, Architecture of AR Systems, Theory (Koowledge, Logic,
Search, Reagoning, Plamning, Leaaingd, Tools and Applications, Interface (Sensing, Actuation, Control),
Damains and Seape of Al Applications, Inter-disciplinary Problem Solving, Tntelligent/Expert Knowledpe based
Systemns, Case-studies and Success Stories.

Knowledpe Representation Methods: State space representaltion, sraph representation, constraint oriented,
symbolic repeesuatation, Examples; Timetable huilding, Puzzle sabving {Sudelan), Path finding, Scheduling,
Lopical Represenlations, Propasitional, Firsi-ncder Logic Reprasentations, Deseriptive Lagic Represcatalions,
Proposition:] Femporal Logic, Modetling Exanples, Knowledge Graphs, Ontology Representation, Semantic
Graphs, Represcntation snd Aceess Mechanisms

AY ang Machine Learning — Applications and Foundations: Heurdstic Search, solving: Hacktracking and
CSP Scarch, Optimivation: DFBE, Best-first Scarch / A% Search, IDA™ search, Senzch over Tarpe Knowladge
{raphs, Bxamples: Puzzie salving, Alrline Timctabie/Scheduling

Path finding, Reasonring & Deduction, Proof Techniques, Tools: Cag prover, solver Examples: Program analysis,
State reachability analysis, Planning, Action, Contrel, Graph-plan, Hierarchical-plan, Case-study: Robol mation
plunging, Tools: Feed Forwmd-Feed Downward Plamer,
Learning: Decision-tree leatning, Supervised and Unsupervised learming, Classificatton and Regression, Support
Vector Machines, Neural Networks (Bastes), Reinforeement Learning, Foals: Tensor Flow, ML Flow ete.
Al for Healtheare: Pizcase Diagnosis and Patierd Monitoring, Matuval Language Processing, [ata Aualytics in
lealth Carc

1 Mini Praject: Praclical approach to sobve any innovative problom i healtheare wsing AT




Text hooks and References o . h - . -
1. D.L. Fhudson and M. E. Coben, “Neurn] Melworks and Artificial [ntel] igetice for Biomedical Tngineering”,
Preatice Hall.

2. Volislay Keaman, "“Leuning and solt.computing”, Pearson Coucation (Asia) Pre. Lid.

Ruwsell, Stuart, and Peter Norvig, "Avtiliciat inlclligence: a mudern approgel.” {02,

Heaton, Jeff. Artificial fiteHipence for Fumans, Volame 1: Fundamental Algithms. CroateSpace
[ndependent Publishing: Norh Chaleston, SC, USA, 2013,

N, I




AMXXJ{{X Biulﬂgi:_:_@l Materials a.i_g_r] (:humct'éi:i';éat__i_pn _ o

Desi;ﬁﬁaﬁ:tnn Elective
! Pre-requisites C Y )
Credit and Conlact hows o E 3{1;}"; [(T)— 8P} - 4{{"1} ......... )
Assessment Methods L Thuury']é‘.)umﬁnatimn {'.‘S..cheme} End Scmuater Bxam: 60 macks o

N Mid Semaster Exan: 20 marks
Intcrnni Assessmont: (Scheme) 20 masks {5 marks for atiendance + 15
marks for assignment submission Surpeise Tests, Qurizzes, Assigaments
i i ) and Tutarials, ghe.).” .
Course Chieomes Ty students will be able:
L. 10 have knowledge of characterization methods for the determinalion
of the structore and compositian of hialogical matcrials,
2. to experience the varions characterization techniques,
3, to upderstand the basics of optical and thenmal characterization
_methods inchiding probe microscopy asul spectrascopy.
; _ _ | 4. Toapply the infarmation gained in the development of nuw materiats,
Modes of Belivery : ‘Talk and chalk, Power poimns presentations, practical, video leetures,
; projeat work cle.

POl | POZ | PO3 | PO4 | POS | POG I PO7 | POE | POY | POIO
oufcorne : - -
coL | - | i : s
coz A !
oo K
cod §

EaE
P Rt

|

Syllabus
Nano and microstructure of biological matesials, biominerals, proteing, biological ceramics, biolngical, polymer
and polymet composike, hiclogical elastomers, fanctional hidopical materials, bioinspived materials. scanning
electon mictosendy, stomic force microscopy, manoindentation, oay diffraciion, Raman spoclroscopy,
applications of leehniques in bindogical matevial charaglerization
Text hooks and References:

b, Meyers, Mare Andrg, and Po-Yu Chen. Biotogical Materists selence: Bindogical materials, Bininspivad

malerials and biomaterials, Cambuidpe University Press, 2014,
3. Bandvopadhyay, Amit, and Susnita Bose, eds, Charagterization of bturnaterials. Newnes, 2613,




_AMXXXX Medicsl Rabotics

Blesignation : .Ei_m_:ti_w:
 Prerequisites L ]
' Credit and Cotwact fmum ' ; LY - 00T - If!.{ ¥y - HCA T
Assessment Methods : Theory Exnmination: {Sﬁheuw} £nd Semester Faam: 60 marks

L Mid Semester Exam. 20 masks
futernal Assessiment: (Scheme) 20 marks (5 marks For attendance - 5
miarks for assignment submission Surprise Tests, Quizves, Assipnmenls !

I . b and Tutorials, ete,), -

Course Ouleonies The successful singent will learn: o
L. to use the software taols for desigring and analyzing the robot
i motion,

2 o classify the performance o various sensors 1o Hs environment,

3. torecamnend the suitable principles for specific conditions,

|4 % _toceeate simple yobots for suvgical applications, _
: Talk nd chalk, Power paint preseaations, practical, video lecmins,

; projerd wark =tc. :

Musdus of DﬂTivery

Mapping of course muteomes with propras outeomes . _
Course | pay | po2 i po3 | Pod | vos | pos | Po7 | POs | oo | voro
nEearne - . - .
col - o . b . +
coz | ¥ B vl . v R ¥
coa | F [ v [ Y o
cos | LA v s ¥
| Svllabus ' -

Intrgduetion o Roboties: Histary, Overvicw of rohot subsystems, Dearees of freedomt, confipurations and
concept of workspace, Automatian, Meclanisms and maoversents, Dynantie stabilization- Fovward Kinematic
Problems, Inverse Kincmatic Problems, Solutions of inverse Kisematic problems
Actuators, Grippers and Manigulators: Fneumatic and hydraubic actusors, Stepper oo contral eirenits,
End effectors, Various types of Grippers, Design consideration in vacyum aod other methods of iripping,
wetuaior models, Construction af Manipalators, Maniputator Dynamic aned Fovee Coutral.
Robaiies fn Medicine: Medical Robat (MR) History, T Vinel Surgical System, Eoboticatly Assisied
Minimally Invasive Surgery (MIS), MR Visual Scrvoing, MR-MIS Navigation and Deformation Tracking,
: Haptic Feedback in MIS, Lemming and Peveeptual Docking in M1S Swrpical Robotics {Lapsrascopic and
Endeseapic Manipulators}, Oncology Robotics, Fnage puided robatic systems for focal uitrasound based surgical
apphcations, Systemn councepl for wohotic Tele-surgical system for affepump CABG surgery, Lhaobopic
applications, Cardine surgery, Meuro-surgery, Pediatric., and General- Surgery, Gynecolagic Surgery, Genersl
Suvgery and Nano robotics.

[. Nagrath and Miltal, “Robotics and Condrol”, Fata McGraw-TL, Fivst edition, 2003,

2. Spong and Vilhyasagar, “Robot Dynamics and Control™, John Wilsy snd Song, First edition, 2008,

3. Jacob Rasen, Blake Hamnafor! & Rickard M Satava, “Surgical Robatics: System Applications & Vislons”,
Speinger 2001

4, Barbara Webb and Thaemas Congi, R, “BloRobotics: Methods 8 Applications”, AAAT Press/MIT Press, First
Heition, 2041, :




AMXX XX Paraclasticity

Designntion _ [ Blecve R
Pre-requizites : ) o
“Cradit and Contact hours. T30 - B - 0Py - 40

[ Assessment Methods T Theﬁr}r Hxamination: (Scheme): ‘End Sevester Exam: 60 murks

wid Semester Baae: 20 marks ~

Internal Assessment: (Seheme} 20 marks {5 marks for attendance +

. 15 marks for asdlgnment sulinission Surpiise Tests, (uizzes,

e e Assignmenls sed Tutorials, ete ).

Conse Cuateomes ‘The students will be abbe:

1, tounderstandd the concept aof poroelasticiy in physiologieal systems.

2.t understand the salid deformation governed Avw in biological

{  tissues.

3. to incpmporate 1he knowledge of poroelasticily i design of devices
for physiological orpans,

- o 4. b include the coneept of porcealsticity m devies desipn.

Maodes of Delivery : Taik and chalk, Power poine presentations, praciical, video kectoves,

project work cle.

Mapping of course outenmes with propram cutcomes ” o
Couse [ poy | pop | o3 | pos | pos | vos | po7 | vow | P09 | Poim
oukcomG .
R i ¥ e v I
cop [ 4| o A ¥ Vod N q
o TV T T T
cod ¢ i o | v | A
" Syllabus

The parous medium, the plysical mediom, wlevant physical phenomens, pore scale vs, continuun seaie, fuid
and parous matvix properties, mathemadcal madels of porous media, nebwork models, statistical descripiors,
fractal models, double porosity models, mass, momentum and energy conservation, equations of mation single
phase flow m a porous medium, constitufive theory, Darcy's law, boundary valee problems, Brot's
thermoedynantics, zid constitative equatinns, finite elument formulation of faid diffusion slrong and weal forms;
finite element Moromlation of coupled solid deformation-Nuid fow mixtre theary, the effective stross concept,
variationat principles; mixed forinulation, clastic deformation of porous media, compressibility constraint,
advaneed topics on modeling of porous media: bone, cartilage, and ung lissues.

Text books and References:

1. O. Coussy, Paromechanics, John Wiley & Sous, 2004
. 1. Bear, Dynamics of Tluids in Parous Media, Dover Publications, [972,

. KL Borja, Plasticity - Modeling and Computation, Springee, 2013,

. I Rudnicki, Fundamentabs ol Contitmms dochanics, Witey, 2014,

. T. Belytschlo, WK, Liv and B, Moran, Non|inear Finite Elements for Continua and Structures, Wiley, 2000

LT S




! o . AMXXXX Telemedicine
Destpnation Elective
Pre-vequisites

AL - BT - Py — H ()
Assersmont vethods e Theory Examination: {Schewe) - Und Semester Exarm: 60 macks |
) ) Mid Semester Exam;: 20 marks |

Luternal Assessment: (Sehese) 20 marks (5 marks far altendance + 15

matks for assignmenl submisgion Swrptise Tasts, (nizzes, Assignmonts

o _ and Tutendals, ete,}.,

Course Outcotnes . The successful student will fearn:.

1. o inderpret the kepat aspents of relermedicine,

2. to fllusirate muhtimedia technologies in telomedicine,

3. te use proivcols bebind encryption techniques for secive
trangmiszion of data. '

F y _ 4. b apply telehealth in healthears )

Muadas of Delivery : Tatk and chalk, Power paint presentations, practical, video lectures,
nraject work ete.

Credie and Contact hos

| Mapping ol course ﬂui‘{:'ﬂ_t_'fiﬁs with program outoomey . _ _ _ _
G \poL | poz | poy | bos | pos | Bos | po7 | pos | ros | vord
CHIECLHTLC N L - . . . .
A o A .. ol '
ooz |V y i} A _ L
co1 | o ' _ Y v
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Syllabus _
Introduciion to Telemedicine: History and Bvotution of telemedicine, Fuactinnal diagran of telemedicine
system, Haseatial Parameters for Tclumedicine, Delivery Mades in Teleinediclne, Renefits and Limitations of
Telemeadieine, :
Ethical, Security and Y.eyml Aspects of Telemedicine: Confidentiafily, patient rights and consent:
confidentiatity and the law, the patient-dactar relationship, access do vedical records, comsent trestment - data
pratection & securily, jurisdictiona issues, intellectual praporty rights, secustly in Telemedicine systems —
Acceas cimbrol, Five wall, Encryption, Authentication, igital certiticate, Vigital Timestaip
Telemedteal Techuedopy: Principles of Mulimedia - Text, Auio, Vidow, data, PSTN, POTS, ANT, 1SDN,
Internet, Wircless Conununication - GSM satctite, and dMicro wave, Modulation teclmigues, Types of Antenna,
Satellite comuramication, Mobile hand-held devices and mobite communication. Interner technalogy and
telemedicine vsing worldwide, Video and andio conferencing
Daty Acquisitien and Storage Sysfem: Acquisition System — Camera, Scannees, Display Systems - Analoguc
Devices, LCD, Laser Displays, [Tobographic Representution, Virtual Scracn devices, Stovage Systent - Magnetic
Systetn, Optical Systenr, Solid State Thigk
Data Security and Standards: Eneryption, Cryplography, Mechamnisms of eneryption, phases of Encryption,
Protocots: TCP/AP, I3Q-08Y, Standards to fotowsed DICOM, FILY, H. 329 series (Video phone-hused [SBMNY T,
L3, H.324 {Video phone baged PSTH)
Applications: Telemedicine access to health care serviees - health educatian and selfcare, » Trdroduction tao
tobutics ssrgery, Telesurgery, Teleradiology, Telepatbology.
Texf books and References:

1. Olga Ferver Roea, M.Sosadicissa , “Hand book af Telemedicine”, 108 press, 2002,

2 Nois ALC, “Essentials of Telemedicine and Tetecars™, John Sons & Lid, 2002,
' 3. RS Khanddprr “Telemedivine Technalogy snd Applications {mbealth, Tebehealth and shealth)y”, P

Learning Py d td, Dalli 241 7. ' .

P Wootten, B, Cradg, T Tatlerson, V., Platroduclion to Tebesedicine, Royal Society of Medicine” Mress 1.1,
Taylor & Francts 2006,




5 Latifi ,"R, “Current i‘-ﬁ-tnciples andl Practices 01‘"f.'ﬁ.l.c,mcdicinr.;:"zmd e Health” [OHS Press, Wﬁshingmu !_‘}C,

2008,
& Baghslhur, B.L., Shannon G.W. “Fistory of Tetemadicine”, New Rochelle NY: Mary Aun Ligbert

Tublishears, 2009,
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ApTrE AL - 00D OF) - HE) - ) -
ApAd T Timm::.,.r Examination: {Scheme) Fnd Semester Bxam: 60 marks -
Mid Semester Exam: 20 martes B
Internal As&emnmt (Scheme) 20 marks {5 marks far attendance +
15 marks for assignment submission Sugmise Tests, Ouizzes, :
Aamytme:m and Tutorisls, etc.). )
| AMRREEE Tiie stedents will be able; N
1. todevelap skalls in using materials tooks andfor techmotogy
central to hoalth care manageinent. _
2. to undersiand perspectives aned values of health care
management,
3. to develop the basic managemend sldlls and ahilify to waork
productively with ofiers,
4. o mtegrate health care manapement theory witl veal werld
_ Situations.
AMFEEEE Talk and chalk, Power pumt pmcnntmrm pmn:;ttr.:al wdm lcctums
praject work ete.
A.M***HCHC
AT ]

AN




| Designation )

R334  Bioathies; Biosafety and-IPR
: | Tlective

|

Tre-requisites

- Crodit and Contact hougs

4Ly 0T — O(P) — 4(Cy)

Assesstnent Methods

I'heary Examination: (Scheme)
Fad Semester Exaim: 60 marks
Mid Sermester Exam, 20 rarks

Internal Assessmrent: {Echeme} H} marks {5 marks for allendance -+ 15
marks for assignoment submissioa Suipiise Tests, Quizeos, Assigenents
ard Tutorials ele

Course Outcaines

The students will be able:

1. ta develop fundamental understanding inteliechal praperties amd
ipr.

2. to wnderstand the apphications and advantages of ot

1. to upderstand the biosafery and its relation to blomedical
engineering.

4. interpret the basics of biosafery and biogthics and its impact on ali
the hinlogical seiences and the quatity of human fife.

F

| WMades of Delivery ‘I'alk and chalk, Power poiit presentations, practical, viden leciires,
i | project work slc
hlapping of cuursarmm:umds with propram outcomes B
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Syllafus

Ditferant ethical issees related to biomedical en gineuring, Bnpurlance and application of bioelics, [sernational
fuidelines on hio-safety and bioeihics and evriont legal issves, '

[ifterent standard practices (GLE, GME, GOP cic.). Sociat and inlernationg| challengey for modan medicine,
(i [nod, stem coll therapy.

Typus of IP: Patewss, Trademarks, Copyright & Related Rights, Tndusivial Desim, Traditionasl Koowledge, trade

secrets, Geogeaphical Indications, Precautions while patenting disclosiwe/noe-tisclosure, P
tneaniang, scope, Htigation, case studies.

Applications, inlernational guidelines, and importance af biasafity, biosafery
kiberatories, important factors and safety guidclines to start-up of & biomedical-based company.
Role of different arganizational keved In bio-busipess set-up. Transition of an ides from biomedical -based R&1)
tor busimess units, [und peneration and yesturee creation for bio business starfup. '
Dilforent bio-product based industries, their history, products and establishments,
| international organizations their Munctioning,

atend inliingamen|-

guideiimes of hiotechnology

Different naticnal and

Press, (943,

Text bools and Felerences:

5 David F. Betseh, Principles of Bioteehnolugy

L. Fric Grace Bintechuelopy unzipped: Promizes and realitics. Wash, 3 Joseph Henry Press, 1997,

2. Asthur Kornberg, Sausatito, CA The polden kelix: University Science Boeks, 1993,

3. Richard Ohiver the coming biotech age: The business of Mamaterials, NY: MeGraw HIIT, 2400,

4. Roth Ellen Bulger ef at., The ethical dimensions af the bicdogical scicnees, NY: Cumbridge University

Dezipnalion

ANDOBES SOl Bioneciamias

Vleotive

Pre-requisites

“Credit ami'fﬁuntact Emm_m '

4@y -om-oF—4cH

Assessmeintt Methads

Theory Fxamination: {Schemej End Seester Txam: 60 tarks
Mid Semestor Exarn: 20 marks

Internal Assessment: (Scheme} 20 marks (5 marks {fur attendanes +
by marks for assignment subimission Surpnise Tests, Quizzes,
Assignments and Tutorials, e,

Conse Outcomes

‘The studenls will be able:
I, to defise the importance of biomechanica in spart,
2. toadapt the biomechanical analysis for different sport
branches,
3. the kinetic analysis of the high jump,
4. to recagmize the movements in skelelo-musols system,

hodes of Dcii‘r’ﬁ.l'.:y'

Tatk and chalk, Power poiett presentations, praciieal, video lechwes,
profect waork ete,

Mapping of course outcotmes with propram outeoimes _
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ayiiabuy

Muscie Action in Sport and Exercise - Biomechanical view:
Machanical Propertics and Perfurmance in Skeletal Muscles, Musele-Tendon  Architecture wnd Athletic
Performance - Ecoenlric Muscle Astion in Spoct and Exercise - Streteh-Shovtening Cyele of Muscle Fonction -
Biomeshanical Foundations of Sirengih and Pawer Training.

Jumping and Aerial Movement: Aerial Mrvement - The High Jusap - Tumping tn Figure Skating, Throwing
and Hitting, Principles of Throwing, The Flight of Spos Projectiles - Javelin Throwing: An Approach to
Performance Develupment - Shot Putting - Hammey Throwing: Problems and Prospects.

Injury Preveation and Rehabilitation: Mechanists of Muosculoskeletal Injury - Muscyfoskeletal Loatling
During | anding - Spot-Retated Spinal Injuries and their Prevention - linpact Propagation and Hs Effects on the
1fnrman Bady - Neutomeehanics of the [nitial Phase of Kecentric Conraction-Induced Muscle Injury.

Speeial Olymple Spores: Manual Wheclebair Propulsion, Sports after Amputation. Biomechanics of Dance, |
Diornechanics of Mavtial arts.

Bismechanics of YOHGA: Intraduction, Definition of Yoga, Origin of the word Yogn, Bleaning of the word
Flatha, Stages of Youa, Types of Yoga, Karma yoga, Goana Yoga, Bhakti ¥ops, Keiya Youa, Duddhism and
Yagu, Yoga as a Universally accepted term

Text books and Relercnces:

i Viadimiv Zatsivzaky, Wilsy, 2008, “Biomechanics in Sport: Perforinance Enhancement i Injuey
Prevention”

2. Roger Bartlels, Melanie Bussey, Taylor & Francis , 2003, “Sports Biomechanics: Redueing Injury Risk
and Improving Spotts Perfonmance”

3. Rossr Batlett | Taylor & Fraveis, 2007, “fntrodeetion o Sporls Biomechanius: Anabyzing Hunan
Movaihent Pafterns™

AVI21334 Hinlogical Sysiem Kurlysis and Control

Dexipsiation Eteative

Pre-tequisttes : '

Credit aad Comtact hows . : 401y - THE) - G{p}: 4fery
Assessment Meihods ) | Theory m;aminatihn: {scheméjm

end sumaster exam: 60 marks

mid semeater exam: 20 marks

Tuternal assessment: (scheme} 20 marks (5 marks for altondance

+ 1% smarks for assipnment subtnission sivpeise tests, guizzes,

assiumnents and lukorials ete.

Cmnses Outcomes : The studants with be able:

[ tn recast a range of biofogical problems  {invalving
biochemistry, Huid meehanics, mechanics, clectricity and
pitysiology} into linear ar wonlinear guandiiative ordinary
differential equation models.

2. to choase and apply appropriate anafytical and nomerical tools
to solve ordinary differential equakion models of binlogical
profilems.

3. o undersiand, predict and interpret the biotogical signiticance
of linear and nonlinear candeo] systems, :

4 to tdentify systems models that fit cxperimental data. (perfonns
systerns identification and pararneter estimation. )

| Modes of Dalivm:}.r. ' e Talk and chalk, pﬂ'ﬁ.rer poit 1}:'&§e1ltations, praject work ete.

L Mupping af coarse ouleomes willi propea il Gute iy - L e T
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trdrochaction to linear conteal system, mathematical modebing, transfer fonetions, signal fow graphs, feedback
contral and its characloristicos, time domain and [requency domain analysis, stabitity analysis, routh hurwitz
criteria, oot locus pot, bade plok, nyqulai plot and nichals plot, introdnetion bo digital eontrol, optimal, adaplive
and non-lnear control.

Intoduction mathematicat modeltng and control. Biological recepters, thenmare gulatory systems, homan [imbs,
gesiticitendar canal, mosculoskeletal systom, respiratory system, papil contral gystem, neuromuscular refloy
I ion.

Applicatum of contrel theary to physiological systems, tine domain and fiequency domain analysis, stabiliey
anafysis, biological performance criteria and adaplive control, sholation and impiementation,

Term paper: v recent advances based on liserature survey andfor labyinduatry visit

‘Text RBooks and References:

I, Michaet C. K. Khoo, Physiologieal Controt Systemis: Analysis, Simutation, aad Estimation {laee Presy
Series On Biomedical Enginearing}

4. Tahin I Mifswnn, Biolegical Contral Systeins Analysis, Megraw-Hill
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VISION AND MISSION OF THE INSTITUTL

VISION

To establish & usique identily for lhe instilute amongst pational and international seademic and
research acganizations through keowledge creation, sequisition and dissemination for twe benefit
of socicty and bwenity,

MISSTON

e To gencrate high quality humas and knowledpe vesowees in our core arcas of competence
and emorging arcas to Inake valaabhe contribution i fechuology for sociat and cconomme
developinent of the nation. Focused efforts to be undertaken for identification, monitariog
anct conlrol of ohjective attribules of quatity and for contiruous enhancement of academic
processes, infrastructure and ambience.

o To efficaciously enkatce and crpumd, cven beyond national boundaries, its comiribation o
e betterment of tochnical cducation and offer international programs of teaching,
consultancy and sesesch,

VISION AND MISSTON OF THE DEPARTMENT

VISION

Ta establish ilself as a deparlment recognized for its {iuality post graduate education and research
in the broad field of Applied Mechanics and Materials,

MISSEON

o fo prodece high gquality human resource in the ares of Applicd Mechanies and Matetials
Engineering by way of coatineous up gradution of cwrriculuan, improvement in academic
processes & wmmbience, and faculty & infrasimctre development.

+  To create knowledgs resource through rescarch in cmmerging areas of Applied Mechanics and
auterizls in colluboration with national & international academic, research and industiial
preanizations and disseminate the same by contrihuting and conducting STTE, Wnkshops,
Symposiums and Conlecnces.



‘Program Educational Objectives (PEOs)

The FProgrom Educaiional Obfectives (PEOsY cmbody  the expocled accomplshmenls of
students, who successfully graduate from the program, during their first fow years {about 3-53
fotlowing their peaduation. The PEOs for the present progemm are as follaws,

‘To enable sludents to excel in their career in related industry 7 tescarch / teaching
PEO-| involving solid mechanics, mz?eting the needs of global standards in the ficld, by
means of successfully applying their knowledge on solid mechanios aul its
saginceling applications, acquired duting their graduation.

To develop overall ability and confidence smeng the strdenls for successfinl
PEC-2 product design, relevant to their career / professionud growth in solid mechanics or
eelated arcas,

To mwke stadents have the required professionaf attimde and cllective
communication skills enabling theme to work as effcchve coflabarators on
multidisciplinary projects, as well as leadexship skills to lead teams from
muttidisciplinary baclkground.

PEG-3

To make studems bocoras aware on the importance of life-Tong and self-leaming
and make them comfident and enlhusiastic cnough for the smne for their
professicnal growth. This would also enablec them to successtully purste advanced
studies f research, i they so desire.

PEO-4

To inculcate into stwdents the qualities required to ipnite thought process BCCEERary
for critical thinking and innovation in their work / research / teachivg and to make

PE(-3 . . . . . ,
them aware on issues of professional ethics, environemental and social

Mapping of Program Educational Objectives (PEQS) to Mission Statements (MY

Mission PEO PO DB PEO-4 PE(-5
Statements
MS-1 wi / v M v

o Y | | y : | 7




L1,

Graduale Attribuics ((rAs):

The tollowing Greduate Airibues (GAs), altwined Mwougn the Program (Jufeomes meritoncd
lnter, would hefp the snccessful studemts passing dhwough lhe program o achieve the
aforementicued PROs.

Scholarship of Knowledge: Acquite in-depth knowledge of speeific discipline or professional
arca, meluding wider and global purspective, willl an ahility to disepiminate, svahiate, analyze
and synthesize existing and pew lnowledge, and integration of the same {vr enbancement of
knowledee. '

Critical Thinking: Aralyze complex engmecring problems ‘critically, ‘apply independent
judgment for: synthesizing information tv make inteffeclual andfor creative advances for
conducting rescarch in a wider theorctical, practical and policy conlext,

Problem Solving: Think laterally and ariginally, conceptualize and solve engineering problems,
evahuate a wide range of potential solutions for those problems and amive at feasible, optimal
solutions after considering public bealth and safety, cultural, societal and envirommenial factors
in the core areas of cupertise,

Researeh Skill: Exhact infortation pertinent to imfuniliar problems through lileratie swrvey
and experiments, apply appropriate reseatch wmethodalogies, lechnigques and toafs, design,
conduct experimonts, analyzc and interpret data, deutonstrate higher order skill and view things
in a broader perspective, coutribute individuallyfin group(s) to the development  of
scientificftechnologicul knowledge in ene or more domains of engineering.

Usage of modern tenls; Create, sefect, lemn and apply appropiiate lechnigues, Tesourees, and
modern engineering and [T tools, including prediction asd modeling, to complex engineering
activities with an understanding of the limitations.

Collaborative and Multidisciplinary worl: Possess kaowledge and understanding of group
dynamics, tecognize opportanilics and contribute positively to cotiaborative-multidisciplinary
scientific research, demonstrate a capacity for self-munagement aud lemmnwork, decision-making
hased on open-mindedness, objectivity and vational nalysis in order to achieve common goals
amd Turther the learning of themselves as well as others.

Project Management and Finance: Demonsivate knowledpe and wndersianding of cagineering
and managetent yrinciples and apply the same to one’s own work, a5 a member and leader in a
feam, manage projects efficlently in respective disciplines and multilisciplinary enviromments
after congideration of ceonormic and financtat factory.

Commusicntion Skill: Commmicate with the engineering community, md with socicly at
Largr, regarding complex engineering sctivities carfidently and cifeciively, such as, being able to
comprehend and write offective reports and design docementation by adhering to appropriate
standards, make effective presentations, and glve and receive clear ingtructions.

' Tife-long Learning: Recognize the need for, and have the preparvation and ability {0 engage in

Tife-long loarning independently, with 4 bigh level of enfhiusiasm and comnitment to Enprove
knowledpe and competence cottinuonsty.

Fihieal Practices, Lovirounment and Social Responsibility: Acquire professional  and

meellectual integrity, professional code of conduet, wthics of research and scholarship,
consideration of the impact of research outeomes on professional practices and an understanding
ol responsibility to contribute Lo the community for sustainable developiment of society,

Independent and Refleclive Lenrning: Observe and examing eriticaify the owteomes of one’s
Jctions and make comeclive messures subsequently, and jearn from miskakes without depending
on extemal feadback.



- These atoremendioned GAs represent the required linkage between the Program Outeomes and
the: Program Fdvcationa] Ohjectives,

Mapping of Graduate Afivibutes (GAS) to Progran: Educational Objectives {3'1204)
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PROGRAM OUTCOMES (POs):
(Ntotbers inside parentiieses indicate veluted GAy)

On successfully pradusting from the M. Tech Program in Bnginesting Mechanics and Destgn

studeats are cxpected to be abla to

1. Twther itnprove their fundamental Mathematical, Scientific & Fngineering Knowledge,
acqeired from their undorgraduate level, to develop therough underslanding / knowicdge,
analylicat and problem solbving skills in the avea of solid mechanics, {(1,2.3)

2. Inculcate the necessary backprovnd for being acguainted with slate-of-the-art tools and
software and tn work with fhem for related engineering application in the area of solid
mechanies. (4, 5) '

3. Develop skill and hecote confident for performing practical / virtal eXperimentation as
well as devetop skill for management and retrigval of sclentific / ahgiesring
informnation / date and théir interpretation, (3,4, 5

4. Critieally apply the scierdific and engineermg principles for obtaining innovative
solutions for enpinceting p:'ni}'lcma involving real-lile engincering analysis and design in
the area of solid mechanics, (1.2,3, 4)

3. Communicate effectively through oral and writing skills, helping their personality
development for team waork and terdership qualities as well as abHily to work i a

ssfielizeiplinary cavirownent, terely caabiling el preparcduess for a successlul

carger, includiog in industry, (6, 7, £)




&, Understand Eh{t.'tmpnrtamnt of ad develap confidence for attaining scif and hfe-long
feutning ahifities. {4, 3, 9, 11)

7. Develop creative and optimal solutien lor cigineering probtems considering different
aspocts for design, like cost, envirenmental and societat affects, yrofessional ethics and
ather constraits, {6, 7, 8, 10)

R (et motivated and feel confident for pursuing bigher sludies and rescaych in avcas of
complex solid mechanies problens of engineering relevance as well as for lcaching
profession. {1,2,4,9, 11}

Mapping of Program Quitcomes (POs) to Progrom Edueationel Objectives (PEOS)

e0s | PEO-1 | PEO-2 | PEO-3 | PEO-4 | PLOS
— e
pO-2 y Y

po3 | 19|

Pod | N | A
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PO-6 +f A
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Course Structure and Evaluation's cheme

(Program: M.Tech in Engineering Mechanics and Design)

I Semester {Tatal Credits = 20):

Coursn Code Subjrct Name

L P Ch:dits Diatrih_ut_im[ af J'-g*_ia_r_-la
out of 100 ]
T ¢ i Senw | Lnd. Sem.
- .. _ Extm Examn
AMZI1101 Applied Mathonatics and Computation |4 [0 (6 [4 20 1320 61
ARE21102 Cominaun Mechanics 4 |1 |¢ |4 2GR0 el
AR Elactive-1 4.0 |0 |4 20 | a6 221
AMLOC  [Blective-ll 4 |0 o |4 20 (20 60|
AMIXXX  [Elective-ITf 4 10 {0 |4 20 |20 B0 ]
List of Blectives (Semester T
Counpse Code Suhject Name
AMIIZIO Applied Elastlclly
Ap213211 Fliite Element Methods
AM2IA12 Optimizatloa Techniquos
AM21313 JComputational Solid Mechanic
AMI1314 Dyraenies of Streatnres
AMU1815 | Structurat Reliability
AM21316 Dozlge of Thin Walled Soructipps
AMEKINY Mon-Desteactive Teating
AMEIRY Diemechanics
AMEBRSOX Adwancod Flidd Mechanies
§ MEXIOXXX Computer Aided Besign
il Semcester (Tatal Credits = 20):
Lourze 'Suhjectmamc'” L[t [P [Credits Distributlon of Marks
Code | vzt of 100
TA | Mid End Sem.
Som. Exmn
. . i Exam
AM2ILHN, | Analysls and Design of Piatas and Shells 4|0 40 4 H |20 i
AM22201 ExpEI'lT!TETttS und Comprratkons in Snlldio |6 (s 4 50 R0
Mechanics ) . ;
AM2IXYX | Elective-v 4 ¢ f0 14 fa (7 50
AM22%xX |Elective-VI 4 10 |0 |4 B |20 50 i

List ot Blectives {Seincsier I3

Conrse Code

| Subject Name

AKZ2310

| Wave Prapagation in Sadids




AM22812 © [ Theory of Stabilly ) o "
AN 5!.231‘3 ) Mcch.anics af e .p.;zaite hiarerials o ” . .
;"‘Lﬂfi?ﬂ 14 h Mu]ti-Funr;tiﬂi‘It:.x.i hfalesiabs and ﬂ.triu:':mres i
AME?_EIIF; o .T;l.'j-:.!..'l.ttiﬁ-tﬁ"f‘! E‘;-'El.:ndel'mg of ﬂdvﬂ!.'.lr.:x;:rlut;’.f.ate1'i&15 .....
LAM22316 o Appned Plasticity

AMEiél? . ) chrureMtLhanlrs )
AMEEﬁlE . Ca nttnuu m D&m afte ‘;ﬁe chanivs

AM-EHEH T ﬁ;nalys.;s and Design nt‘Cumpomtc Smacms ey

AMEESEU . MJLr‘uﬂmchamcs - -
hM}{K}D{‘K . Eleelro- m:ou%tu. Tra: 1sriurc~ﬁ )

1{ $emester {T'otal Credits = 20):

Cowrse Cade Sﬁbjcr:t Name . - Credits
AM23651 Spectal Study /Term Project/State of the Art/Colloquiam/Industriat/ | 4
| Besearch Tralning {i'ropased) )
| AM23601 | Thesis/Project _ 16 :

IV Semester {Total Credits = 20):

Course Code __" Suhjei:i"?dame ' Y eredits

AMI4601 | Thesin/Project L [26

Note: The distribution of thesis evaluation marks will be as follows:

1. Supervlsor{s) evaluation component: 60%
9. {ral Board cvaltatinn component: 40%



AM2T 181 Apf]h’cd Mathematics and Cumpﬁﬁtti_&_n “

Designation

Compatkaomy

Pre-regquisites

Eugingering Mathesatics &Conmputer Pro FEIH
g i &

Credit and

: Con_tﬂ{:t hioury

4{1.} - 0Ty (%) — A(Ce)

Askeszment

Than;:y Examination; {Scheme) End Semesier Bram: 60 marks

Meathods . Mid Sornester Exani: 20 mavky ) -
Internal Assessiument (Seiveme): 20 marks €5 macks for attoadages + (3 flacks fou
Take-hame assigmnents, Swpise £ Ouiz T'est and Clags Thtogiaks],
Course S1. p, | O suceossfid completion of the conrse, stuelent is expeited | Mupping loto
QOutcomes . _fro be abie in: _ . POs
1 Ta Tdentify the differences betwern “Fxaot methacs & {4
© | Computaitora Methods” and applications of these methods, '
To Blevelop knowtedge of expressing a real life prodlem in
2. |terms of mathematics t.e. to devctap the skt of Mathenstical 34
| Madeting. _ _ '
To ldentify and develop the skill to spbve eey] life engincering
3 prablems e.p Nonlinear Prablens, Initial Value & Houtedary 45 6
© o PWalue Problerns, Mumerieal Differentbation & tesrsiion B
| pmhtems.___ _ ) _
4 To devetop skill of writing Flow Charts of real Jife cigiheering 67w
N T | prohlems and wansfoma thase inlo COpUker programuming -
Modes of Tatk and chilk {maia), Vower paint prescotations {sometimes), Sellstudy {2z assioned),
Detivm}r Hars on (raining throupgh Comguter Programming.

Topics o be
Covered

i :.1thnijs

. [Review of Blementary Engineering Mathenatics: Solution of homapenoons
and nan-homugencous equations; Powtr sevies; Laplace transform and (g
applications; Fowvier series and Fourier fransform

2. Linear Alyebrn: Matrices and Lincar Fransformations, Operational
Fundamenials of Linear Algehra, Systaims of Lineny Equations, Gauss
Eliminalioy Family of Melhods, Special Systoms and Speciat Methads,
Mumerical Aspects in Livear Systems, Einenvalues and Eipaavectars,
Driagenalization and Similarity Trassformations, Jacobi and Civens Fotun
Mctheds, *(vi-diagonal Matrices, QIR Decompozition tdethod, Figenvalue
Froblem of Gencral Matrives, Singualar Value Dccampozition, Pivect and
Merative solvers.

3. Ovdinzvy Differential Equations: futrodbaction to ordinary difforantiat
cquations, lumogensoy Hoear etuations of second ovder, nn-homageeons
linear equatians of second arder, froe and foveed aseillation probloms, problents
with varighble cocfficiens, system of cquations.,

4. |Pariisl Diffsrential Equailons (PI¥s): Existence amd uniquenesa.uf
differerdial coquations, artee of solution, Hyperhaliz, Parabolic and Eliptic
FEilis, nontinear PDEs.

4. tMonlinear Fgoatians: Mutivation, Gpen and buaketing method, Bisection,
Fixed poind, Newlon's wethad, Secent and False position method, Rate of
convergence, Merits and denerits of mefhods,

8. |Mumerical Integration: Motvalion, Newton.5 nges rarihend, Trapeznidat rule,
Simpaan’s ke, Bhomberg infepration, Gauss Quadature.

7o (allisl Value Problem: Motvation, Fuler's nitettind, Medificd Eober methoed,
Funpe-Kalbta methods, Adaptive intearations and multistep methoels,

H —— J— ———

R FRowadary-vielie and Bigeg-value Problem: Melhods snd Apphicutions in
Mechanics.

Text boo]cs;
References

£ -

I Hurmerival Mﬂiﬁnds i Engheering: M. Sabvadori,
2. Applied Mumerical Methads: B, Camahan,

3. Applied Nonterical Analysis: C.F, Gerald and PO, Wheatley,




go Rl R

.Nu.mm‘ica.i..I.'-.-'{ni_l':ciuﬂt_icﬁ & Compuling: W, Cheuey and T Eineaid,

Applicd Partial Eiflevential Equations: Paunl Dutlsatean and David Aachimane,
#actial Diflerential Equations for Scicntises and Eogiueecs: Slanley L. IParlowe.
Mumerical Methods for Partial Differential Bquations: William F. Ames,
Mumerical dMelhods for Blliptie and Parsbolie Dartial Differential Equations:
John B Levieon, Pober Easbner,




A_Mﬁ'i :l 12 Continnuen: Meechanics

Designation

: ] Comparksary

Pye-requisites

Besie Engineering Mathematios, Lincaue Algelra

Credit and
Contact hours

4L} - B(Y) - O{B}— LTy

Aszezsnicat
Mathiods

Bnd Semwestor Fxags: 80 marks
Wi Semester Fxam: 20 macky

Intevant Assessruent {Scleme): 20 ks (S marks for afendumer + b3 ook For
TFake-home asstgnntents, Sumrise § Qole Tost and Class Ttorisds).

Course
Dloomes

On successlul completion of the course, sindent i expected

Mapping Twio | _
£n D sebale: ta:

EL No, TOs

i To read and comprehanud jowrnabs aod wxts writken i tensorial

. ia
notations by applying the knawledoe of tersars,

2. |To deseribe the motion and delbrration af body, t, 4

3 Tra apply the suitabde stress and sévain measyres depending oo

[a
the nead,

4 To fareulate the canstivative equations oheying the goneral

o ; . 1,47
principles of mecunics and thermadynamics. :

| Delivery

.'.L:sclk and chab: (usmind, Power point pressntations {smn-&limcsj, Self-study (as assignad), .

ERpals or training tuongh Conguter Progranning.

Topies to be
Covezed

¥nitg | Details

I Mathematical Preliminarics snd Infroduaction: [ndex notation, range aad
summation coavention, free and dummy itdices, Kronecher della, Lovi-
Civies symbol, co-ordinate tansformarions, Cartesian tensor, propertics of
lensors, tensoes qs [inesr opesators, invariants of fensor, eigen values wnd
Eigen veclers, polar decompesition, scalar, wector and lemsor funelisms,
contma patation, gradient of a scalar, gradient of a veclor, diverpence and
curd of a tenser, intepral gleoroms of vechns and lersors, Motion of 4
cantinuam, configurstion, mass and density, descriptions af motion, meeriat
andd spalial coordingie,

2, Kinematies of Defoemaiion and Maoticn: Defomiztion gradient ensor,
steatell and rotation, dgbt anwd Jeft Cavchy-Gresn deformation lensnrs,
Euterian and lagrangian simin bensoss, stvain-displacemend  relations,
infinitering] strain tevsor, nfinttesimal stretel and ratation, compatibiity
conditions, princiyal skrging and strain devistar, marerial and Jous] time
devivatives, stretcling and vorlicity, path lines, siream lings, vorlax lines,
Reynolds Irsnsport theoren, circelalun and vorlicity.

3 Fovees aud Siresses: Body and surfice forces, Couchy Stress Tonses, First
and Hecond Piols-Kirchhotf Stress Tensor, Dewialotic and  Presswre
Cowmponents, Principal Stress,

4 andmnental Balanee Laws of Continman pechanics! Balance af Wbass —

Continwity Iquation; Balanee of Likesr Momentwn — Equations of Maotion f
Equilibviem  Equations; Moments of Mommentun fAngalar Monenimmy;
Balance of Energy - Fiist Law of Thennadynamivs, Enerpy Equation;
Equations of Slte — VPntropy, Secemd Law of Thormedynamics; Clansios-
Drhern Inequality, T¥issipation Fungtions

A, Constitnfive Relatisns and Matevial Maodels: Constiinve Assumphions:
' Idfeal Fluids; Flastic Finids, Hyperelasec Mnterial; Mution of Isoteopy;
Isothormal  ilasticity - Thermodynamic  Resticons, Maledal Jrame
Lefifferceee,  Baciad Swmmetiyy Hoabhe's dew, Slokes provluny aneg
Mevwtontan loids,

Texd books,
Reforopees

Intraduction (o the Mechanics of a Continueas Medinm: Lawrsnes E, Mabvor,
Ao datroduction lo Cantinuom Mechanics; Morton M. Cheitin,

i e e

Infroduction to Contimen Meckanics for Enginesrs: Ruy i, Bowen,




£ anginomm mechanics for crusioees: G, Thomas Wese and Geoege E. hase,

Theary awd Prablems ol Cantintmen bMechanivs: George . Mase,
Monbimear Conlinwam Mesbanies For Finile Element Analysis: 1 Bouel and R
T3 Wood,




AM2131 ] App]i_e_:_{l'Eﬁtﬂitily

Designation

Eloctiva

Pre-requisites

tlechapics of harerialz

Credit giud HEY - HTY - P — Ay
Comtact hours _ ) _
| Assesuinent Theary Exsmiration: {Schewae} End Semester Exanm: 80 warks
Methads _ i Jeimesker Exam 20 marks _
. Internal Assessment (Schoney: 2 m_urks O3 ks for ai[mdauca 4+ b5 marks for
Tuke-homa ssstgnments, Surprise / Qi Test and Clasg Tubarials),
Course sl No O anceessful comiplelion af the eourse, stedend is expecied | Mapping into
Outeames T 4o he ahile tar _ FOy
] Analyze the stressfstraly bekavior of materieds and [he stress. | v
© | stesin relations, _ o
2 Analyee solid saecloaics jrobtoms vsing classicsd and LTIy £6.7
T {methods. _ ) ] . i )
3 Apply different failare criteria for gencral s1ale oF stress skatos at 5
___jpoints. . .
4, Plinderstand the fime dependens behavior of materifs. 12
Mades of Talk and chalk {rain), Power potl presentations (somatimes), Sclf-srudy (as assignedy,
Delivery Hands on training theotegh Computer Frograniming.

Topics to be
Covered

:”.nits Dretatls .

b, |Anabysis of Sfvess: Coneepl of Stess, Stresy Components,  depedlibiem
Fauiations, Stess on o General Plane (Dircctian Cusines, Axis Transfinmation,
Stress on Obligue Flane through 2 poind, Stess Transfonmation}, Principal
Stresges, Stresz fnvgriants, Devisloéc Sicesses, Oclahedral Stresses, Plane
Stvegs, Slress Boundary Condition Praliemn,

2, |Analysis of  Steain:  Deformations {Lagrangion  deseription, Fulerian
Deseription),  Cencept  of  Stain,  Strak Componentz  [{ieomelrical
Interpretation), Cownpatbitity Equations, Strajn trangfiwmation,  Principal
Gtraing, 3temio Envariants,  Devistorfo Straips, Octahedrst  Btraing, Plane
Strain, Sirain Rates,

3. | Sress-Stealn Relations: Tulroduction, One Diiensional $rcss-Strnin Rebations
{Idealized Time mdependent and Time—dependent stress-strain Iaws}, Liness
Elasticiy (Generadiced Hoake's Law), Soess-Sleain Relatiowzhips for
Bsoteopic and Anisoiropic Malersls (Phane atress and Plans Steain)

4. jDusic Equattans of Viasticity far Solids; [nfroduction, Soesses i Terms
of  displacernents, Eouilibdum Egoations in terms  af displacements,
Comygatibility  eqoations in Termis of Stresses, Special cases of Elasticily
eruations  (Plane Stress, Plane sirin, Polag Co-oeelinabes), Principle of
Superposition, Uniqueness of Solistion, Fringiphs  of virtnal work, Potaniisl
aud Complementary enerpy, Yardational Erinciples, &t Venant's Peneigle,
Methads of analysis for Elastic Saltions, Elaste sqtutions by Displacement
and  stress Funelions, Afy's Stress Funefion {Plave siress, Plane stain,
Pular Ca-prdinales).

5, |Tovsian: Jateoduction, Chonfar shifl, Torsdon of nos-cirealar oross-section, St
Venant's theury, Warping function, Prandt’s stress fumction, Shafrs of rdher
cross-zections, Torsian of bars with thin walled sections,

Erfcrences

A, tYiseoclastivity: Tateoduction, Viscoslastic madets {Maxwell, Belvin-Voint,
Gienerglized  Mlaxwell and  Kelvin modeds}),  Viscoelistic  stress-strain
relatinnslvips.

Tuxk bonlks,

t. Mathematical Theory of Elasticity: 1 5. Sakalnikeff

2. Advanced Mechanics of Materials: Bopesi

3. Theosetical Elasticily: AL 1, Groon mut W, Ferba

4. Theory of Hlasticiey: Timoshenke ang Gere

5. Advaneed Strength and Applicd Elastieity: A4, Uguorzl and 3. K, ¥enster




& f‘xppliﬁd Flasticily: BT Foneer
1. Advanecd Srrengfh of Maternls: i S, Srbath




AM21311 Vinite Elewent Methods

Fm-reqm:ﬂim

U:,mgrmlmrr :

E]ectivc

[Eitsenr Mgﬂhlﬂ wilh Matrix Dj)f'uatmr\‘i Differtnal Bountions, Mechanics nf Mﬂte:m]s
Thegry of Elasticity,

Credil and HLY - O(T) - 0(F) - HLr)
Coniact howrs L N
Assessmend Ii!ﬂﬂrj‘ l kamhmtim:: {Sehemed ol Semester Bxam: 60 maiks
Methads Bt Serncyter Exany: 20 marks
Trternal Aﬁewnent {Scheme}: 20 markes (3 marks for sitendanes - 15 marks for
Take-home assigmnents, Surprise / iz Test and Class Tutpriaks].
CoEse S No. O suecedsfol completion of the course, student is cxpected | Mapping ints
Outcomes tobeablet: = .. = POs
Lbentify the J}Hmmy atnd dezived dependont variables invobed,
i kinerngic and nabaal consitaing o be inposed and other [
b {rvguired detudl for o peners] inilial-boundery value problem,
primuarily related to sobid 1nechanics. N
Fomnubste, theough wse of energy priceiples snd Waristional
2 ntcthads, relovant fmite elerment cquations, implement the sane R
i Y |inte computer propram and solve a solid mechagics problem, s
using #re Finite Bloneni Method.
Atalyze, jnteipret and comsnunicate resblis ubtained from
3, fdevetaped computer program as well ag feoen commereiat finite | 2,3, 4,3
e1f~ment haﬁwale )
B p;c:pﬁreﬂ Fow extendlr:ﬁ ihe complets koowledpe of solving a
: solid mechanics problem using FEM, to a mare general type of | 672
* | milial-boutdary value problem related to olber arcas  of P
engineering / science,
5 Pusne higher J/ seff-stody sond rvesearch, involving  Finite in
o 7" JElemenl Anatysis in the domsdin of setid mechsaics, in general. '
tdaedes of Falk and chatk (main), Power poini presentaions (sometimes), Sel-shudy (p2 agsigned),
Theliver ¥ Hands oo traiving teough Computer Prograsmming.

Topics to be
Covered

Unitg Detabls

1. lntmdmtmn Cratrae objectives, t-istmy m !'[M Apphmtmn ATeas, Cm:cepr
o Priseretization and fntevpolation, 13ifferent Steps in Finite Element Anatyais,
Demarsirabion theaugh FE Aualysis of Axially Fosded Bar.

2 Yar i4ﬂu'ria! "r'fﬂtmds & Focrgy Principles: Burel Introdoction b "u"'um!mna!
Caloulus, Enerpy Privgiptes — Principle of Vinwal Warle and Comgplemeniary
Virtual Work, Pineiple of Minimum Potestisl Encrgy and Congplementay
Polentin] Breray, Mised Poncipbes,

3. |Detailed FE Fovmulation fer Sclid Bechanics: Finite e]ement djt‘,crcilzunun
Piscowise Interpolation & Shape Functions, €0 and €1 infemedation,
Conventionsl 1D, 2D & 3D Elenents, Speciat Elaments, Sub Favametrie, Super
Puwamedvic & lsopusmettic clements. FE Pormualption Using Varational
Methods & Energy Povpciples. Coordicate  transfoovalion & Jacobian,
Ntuncr'tuﬂi Febogralion & Culoulafion of Element Matices,

4, |fdassien) Finite RKlement Methnds: R Method, Method of Weighted

Hasiduats, Gaberkin method, Strong & Weak formmulation. Ooe & Twn

dimensional structeral & non-strschwal hovadary vabne problems involving
qm[a.r and vecior valued dﬂncndmlt var ai:n]m

£, Dymmif Frablemy aned Cher l‘nu]cs (i:l Brinfy: Dymmnic Eouations !mm

Fomilto®s Prineiphe, Sass (Coosizstenl & Taponaf) and Tamping Wlatcioes,

Free Wibralion Aslesis - Bigan valae probilem, Thoe-Hisiony analysis in Foreed

Wibwation — Edrect (Explicit & Ioplicit) Integration bdetiuods,

Monlinear & Stability proltems, Erear & Frroe estiosdion, Coolorming & MNan-
cnnfcumm,g Elements, Patch test,

{:} Ap]ﬂl:ntmn through Computer i‘lnﬁrmmnislg.




o Iapat for Creamadic & NMatoriab Confizuration, Lowding and Bowndary
Conditinns.

ooAumionmblic  Wesh  Generation, Modab  Coordimatc and  Modsh
o pectivity.

o Caleubadion of Flement Muatvices (Stiffness & Bass Matees, Load

Wecinn),

Assembly af Element Blabrices (o Globa] Matrices, ugpesing Soundary

Conditions,

¥ Saltion {Tianss Elimination & other methods}, Post Processing.

h T

Text hooks,
Beferoncey

1. Energy and Fipits Element Methods in Structorat Mechanics: U H, Shumés ang C. L.
Frpn,

2. Concepls and Ap[ﬁ]icatioﬂs of Finjte Flement Analysis: & T Cook, DL 5. Mailus
angd b, ¥, Plesha.

3 T Findle Element Method Vol, 1HIE: 0.0, Pienbivicz and RL, Taylor,
4. Finite Elemend Provodures) 1 Batlwe.

2. Aa Tateoduction o Finite Element Methods: TN, Reddy,

6. Fiedle Clemen Methods in Yepineering: 5.5, Hao




AM21312 Optimization ']:uch:;a_iquué.

Presignation

. .; . ] Lluetive

Pre-reguisites

Differeniiad Cofiritiey & Compirter Programming

Credit and ALY - %} 0P} £{Cr)
[Contact howrs ) |
Agvensment o | Theary Examivation: (Selieme) End Senester Exam: 60 marls
Methods ) bdtd Semesier Brapy 20 marks _
Intermal Assessment (Schieme): 20 macks (Sarwrks For atendance + 15 marks for
Take-home assignmeass, Swprise ¢ Ol Teat and Clas Turtorias),
Coness 10U successful eompletion of the course, student is expeeted | Mapplug info
. SLNo.f X i SRR A :
Outcomes tobeableta: - - . ..o POy
1 levelopment of the skill of finding opiirmum vaiue of deived 19
L7 prariable in s seal life El]gilmurh}g yrobler. i w
Drevelopimen: of knowledae of E,xp;rcssing a real tife prablemn in
2, [wwmsof mathermatios e to develap the skilb of Mathematicul 14
Modeling. : .
To dfentily and dovelop the skill 1o solve read dife englacertng
3. |peoblens g Lincar & Mon-lingar Frograruming, Gradicent 4,4 6
dlethoels & Artificial Wesrab Metwerks ’
Tu develop ekill of ywriting Flowy Charts of real life coginesring
4, _ , . . ; 6172
| problews and trangform ihose into SLATLer pRogrammmg - )
Maoder of Tabic and chalk (main), Power poiot presestations {somcfimes), Self-stady (as assigned),
Trclivery Flands on training Heeongh Computer Moprsmoting,

Topics to be
Covered

1 Units

Detalls

L

mamerical melbads.

fntrediclion to Optimization: Design variahbes, Desion constraints, Oijjective
Fenetion Design space, feasible ropion, Probiem staterment, Locat and Globsal
apling, Classification of optimization probloms, Selutiou by calevlos and

Text hools
Refereiices

2. |Linear Programuddag: Simplex n{elhc-d, Creatnedric Prcrgranﬁuing: Applcation
- to sfirsphe problems, )
3. {Mun-Linear Praprannoing: Method of approximation pregranining, Kelly's
Culting Plane method, _ _
4, pOradient Methods: Steepest duscent and Side step method. Conjuphie Sradient
methiad, Bosin's Gradient Projection Method, Zotendies method of fensible
digeetians, Uneonstrained sinhnization, and penalty fametion Bechaiqne serch
pracedures, i - _ B
5. pleenetic Adgoritho Adlificisl Newral Networl, Dyasanic ProEramining
5_ Applicatine to problamy of Process Equipment, Developent of Compulcr
Propranmes.
1. Engineeriﬁg {‘.Ipljmizati-:;{,. Tlwory and Practice: &, 5, Raw
2. Ophimization of Struckural and Mechanical Systems: 1. 5. Arors
3. Eloments of Straciural Ontindesdion: B, T, Haftka and 7. {3idal
4. Cost Optimieation of Skuctures: Fuezy Logic, Cenetic Adoarithm ancdl
Parallel Computing: H. Adeli and K. €, Sanpa
5. An Inteaductivs to Optimization: Edwin K, P. Chone and Staislaw 1L Zak
6. Monlinear Optimization- Theory and Algoeithms: L.O.W, Dixon
7. Lincar Progranuming Yal. b G Hadley
B

Monlinear ated Dynamic I’rngrm;uning, Vual.k: G, Hadfe}'_




A’\r111313 Cnm;m{ahmml Sokid Muhmncs

Desigeation

LEH"INE

Pre-requisitcs

Mechnuics # Contintum Solid Mechanics, [nite Elament Merhaod {."Jcr._s'rc)

.Eugnwmmg il ’\’.!.w.ls.ucu.f .-'L-:"m}mua.frca. f"m:!pr.!!r.'r ngmu:-mn 4:‘.!'1rmrf<.rf Solid

Credit and A(1.) - 0T - D) - HCr)
Contact howrs
Aouecgment Theary Exawination: (Scheme) Endd $emestor Exam: 60 anarks
WMethods ' Mid Semester Exam: 20 ruarks
Enternel Agsessment (Schemey:20 marks (5 wrks for ah&ndauoc + L: marks for
Take-heibe .n-.ugument% Swprise £ Qi Test and Class Triovials).
Caame &L No. O SI!EEBRF.'fui campletion of the mu:se, stmlenl ia e:.pectf:ﬂ Wlapping mm
Outcomes ' to be able tor Jos
R&C-I’J"IIEZC =Ih¢ q.fpe vatables mv{:]'ﬂ‘l‘l £te, for a r.umplex zolid
inechanics problem and devetap conplete formulation in terms
1. lof discretized system of equations, through the use of enagy b, 2,4, F
prinipies end Variational methods, for abtaiing selution using
different numeiical methads, pnmﬂul}' the FEM, '
Drevelpp algastbne and 1u1ptemem the deyeloped mathc:nﬂllmi
3 foremlalion thwough -carpputer  programaning  fov ablainiug 12
* | salwbon nf_the sehd mechanics probleny, a5 well as colypars !
thicse solution with those obtained from connmercial packages.
Analyet, interpeet and commwnicate the zesults obeained far the
3, fjeomplex solid mecharics problem and Te-plan on how Lo 3.5
irnprove the acourecy of 1be results pbtaimed for the some.
Be preparet for extending the complete knowledge of solving a
4 copnphex sobid mechantcs problem, o a merc geesral type of 6.7
© ) iitiz)-boundary valae probbem of practical relevancs, retated to *
nifer ateus of enginecring { snience,
5 Pussue fiigher / selfsmdy and rsseacch, in the domain of 5
_ 7 [eomputational solid fuechanics.
bdedes af Puvrer poind presentations / Talk and challk {as pey requuement}, Seli- stud}r {os assigned),
Delivery Hands on traioing through Compier Progrsvuning.
Tupics to be Units | Detuils
Covered

Tntroduclion snd Review of Bathemaileal Preliminarles: Yector ad
Tensur Analysis, FElements of Limeer Algebra, bultivariabbe Caloalus,
Lincarization of WNoninesr FDE's, Diffeent nomerical methods  for
Computationat Sofid Mechanics, Progamming Longuages el Softwarcy For
Computationad Solid hieohanics.

1

Roview of Countinuem Solid Mechanics aad FEM: Kinematics and
Pefarmstion Cradient, Material and Spstiaf Descripbon, Stress and Séain
Teosar, Compatibility Equations, Constitative melations, Elaslivity Tensor and
Ganeralized ooke’s lsw, Different Materinl dModels, Balance Laws and
Eauilibrimn equations, Tranufermation of Coordinates, Encrgy Principles bazed

Yariationat Farmmbation of Finite Eloment Equations  for OGeneral Solid
hechamies Praollem,

Elements of Computer FProgrowming {Tlu‘uugh p:ugrammlng in
FORTRAN/CH): Rrief history and evobation of Computers and Progamming
Lanpuages, Constarts and variables, Characeer vanables, MNumerieal varialdes -
intepers and fuating poing, YVadaide type deelasation, Enbrinsic funclisns, fnpuat
Oipd formaats and statements, Assigiment stiboments, AT Hlmclic cxpressiong,
lopical caloulatinns and repetitive ealomiations throngh toaping, Amays - of Rank
4, 2 aud o - dimeasion, Dysnaie altocation sl de-atlogstion, Prcedares and
~,tr'm,l:m':,ud peoeramming — Subrovtines and Madube procedurey ete, Painters and
ctg,.rnamu, data structures, Cuonstvot struchues snd progriim desig,

Programming (or Solution of Iinear Preblems b One Dimension: Eneroy
{Principles and FE formwlalion lor houndary walue problems in slrucsnral




| MATEAB vie {deperdiag wpon availability).

meehanics — Bars, Bens, Shalks clu, Fing discealied syatain of e iony e
safssan lechnigues for liaear prodlens, Basic stucture ol o standavd FE analysts
prosrd, hsbeocatation e fhe slmctural mechanics and heat eometaction
problens, Comperison with resdls obtained frow Softwares e ANSYS,

Programming for Solotion of Nmil!nc*u Froblems tu Gu& Dunemmu.
tlathematical problem tormulation, Hscarization and basic oumerical sofufton

5. |procedure, peuniciric nantivear elastic parblten, elasfo-plastic and inelpstic
problems, Sinetwre of computer progran for the solulion of nastinear problems,
Cosaparison with seszlts oltained from Softwates, _
Irogrammivg for  Solution . of “Llnear ~Problems in. Twe and Theee

G Timenston: Mathematical pmbkm forrmstution for — Plates and/or Shells, 10

' | problems, Fioat discretized -syslem of cquations, -loplercatation  Hweougl
coupider pragramming, Comparison wuh results abiained feom Sofbwaces,
Praject f Term Faper: On ¢ real-life cmnpututmna! salid mechanics pmblmu B3
7. woutd be assipeed o students,
Taxt hoaks, I, Fortren 05/2083 for Sciertists and Engineers; &Lephcn 4. Chayrman.
eferences 2, iodemn Forvan Explained: Michaet Mckeall, Joha Reid and Malcalm Colien,
3 Compitter Frogramming in ortvan 90 and 95: 'V, Rajaraman,
4.  Finite Blements in Plasticily: DL R T Owen and 12, Binfon,
3. Computaticual Teelasticiny: J.C. Simo and T. 1, B Hughes.
& Computational Costiawm Mechanies: Ahmed A, Shabana.
7. An Introduction to Contputaliona Micmmechmm.& Tavck [ Zobeli aod Peter
Witppers,
8. Chessical snd Cowmpeiatioual Solid Mechanies: ¥ .. Fung and Fin Vo,
b Compuotsitenal Solid Mechanies: Variational Fonmulation and High Order
Appraximation: bMarce T, Bitlencowrt.
la

. Handbook of Compusstional Solid MMechanics: Svrvey and Crmparison of
___Cnutﬂmpnrmy ifeshoels, Micluat Kletber,




| Pesi g:mtmn

Pre-reduisites

Prineering hochamics, MLclmnlh ﬂf Saterials, Enginecring Mﬂthmmtws mchidlnt.,
iviffierential Bquations, Dinear Afgebra -

Credil and
| Contact bowrs

(LY - 6{T) - 0P} — HCy)

Assessnlent Tﬁcnry Vxaminagtion: {Scl]gama} ]_.rtd Bemester bxam: ab marks
Methads o Mid Semester Exam: 20 marks
Infernal Assessiment (Schemad 20 marks (5 marks for ntt:,n:lﬂnu. + 1‘1 mmlc‘: for
Vake-hoie ﬂsmg]mp:ns_h Sunpeise f iz Test and Class Tu{unu!a] '
{louyse . Fom suceessful complation of ﬂu.. £ourse, Sludcnf s cxpected | Mapping into
1. No. s
Ontcomes ... |tube able to RO
1 Apply the basic principles of anﬂlyrlrm dynam:c‘: to the ayatom | 348
* | of pactical intorest, e
- Octermine the frequency, mode simpcs aned {hﬁp!ﬁremem 146
. rcspuns:e ___________ y -
3 }mal}'?e the dynamic hchﬂm{n uf u::mllmuous systeina 57
4 Eloderstand the Randum ml‘um nf loading and its effert on I 247
. ) d:,rnuLmL FCsponss o -
biodes of Tatk and ehails {main), Power poiat pwseuiasmns {zometimes}, Sclf-study (a3 aﬁsmhedL
Delivery Fhamids ous training throwsh Compuler Prograsmming.

Topics o be
Coveyed

Units | Petails

1. |Introduction; Objectives, Types of Loadings, ¥ssential Charackeristics of

Erynaanic. Probiemns, Discoote # Conlinkots syatems, Higid body dynaenies 5,
Vlbrﬂ.um'l

2 Fund'lmmtnl Concepts: Founslation of e i.qtmtmn of Motion, Mowlon's
laws & F¥ Adenthert’s Principle, Logrings’s $iquations, Functionals and Ensegy
Principles, Variatiosal Formaladions, 1lamilton’s Priaciple, Formdation of
Yibration Modibeme: Tauglt String, Axink ¥ibretion of Bar, Torsion Wibvation
of $haft, Flexural Vibration of Beam, Menbranes and Plates, 3D Sodid e,

3. |Discrete Single-Degree-of-Freedom Systoms: Anabysis of Froe and Furued
Vibratioms, Responsc to Hammosic, Petiodie & Tmpuisive Loadings, Pubamel's
Convolution  Intcpral,  Vilkvafion  [solation, Complex-Suffness Dampiig,
Response to Gencral Dy L vadisg, Using Fourier Anakyss.

Diserete Multi-Degree-of-Freedom Systeragt Fovnlation of Equations of
Motion for [deatized WDOF Systems - Hyalvation of Stuchuatl Propedy
Watrices, Reduction of dynamic wuatdces; Undamped Free Vilvation of MDOF
Structures - Mode Shapes and BMadal Frequencies, Propertics of Mode Shape
Yeotors — Orthopomality, Lincar Independence and Mowmalization; Forved
Vitwation of MDOF Stuctures — Modal Rxpansion Thearem, Uneosupled Modal
Equa{iuns l}amped MDOF Structurs Suhjcctad to G]nund Motion; Analysis of

5 Cantinuoas Sysicms: Frae wibeation of ap n-DOF s}'stem ke vihratic:-n af u
Continwows system, Axial vibration of Baws and Flexural vibration of Bewns as
Continueas Medium — of differont bovndary conditions, Mode Shape Fanctions
« Cthogemality and Mormalization, Rayleigh quotient; Foveed axisl vibration of
bars — Worlal I-xpansmn Thearom, Freguensy Kesjonse.

G | Numertest methods of Vibratlon Analysis: Finite Rleptent Fremulation for
Trynencic Auulysis of Slaceral Blonenis (Boes, e, Plalez cie], Tayhagh's
Method, Rayleigh-1Ritz hlethed; Mumericad Sofution dMethods: Salution for Free |
Wibration - Eigen Valne Prablems, Sobttion for Farced Vibration - Dircet time
nfegeation of linear syslems — Eaplicit & Ymplicit scthods - Mevansak®s
Mlethiod ete.

|




7. [Further Stody: Tofroduction to Moolinear Vibeation md Random ibation
fdepending upon fiowe}

. Souctural Dynamics: 'Theory and Comylation: Mavio Paz,

. Blements of Vibraton Anslysias: Eeonhard Meimyitel,

o Plechanionl Vibrations: Ceradin and Bixen,

. Dynamics of Stuchees: Clough and Pensien.

. Theory of YWiboution with Applications: Widliee T, Thomson.
Dynamicy of Souciwes: J L Honar

Piyuamwics of Strectores: W O Hoety and M F Ruliastein
Stracturat Dynzsmics: M. Mukhopadbyay

Mhynamie loading and design of stuchires: AL J. Fappos !

Text boo ks,
Beferences

S£ofE wd B W Fe L TS e




Designation

Eleetpe

Credit and
Coigact hewrs

Pre-requisites |t
(13- BTY - - OFF) — )

Frabalb:lily Tl‘wal'}r, Mechamm of Solids snd ‘clmc*u-‘ea Mmtc Bement Msthads l{bﬁmc]

Asreszment
Methods

Ofeomes

End Zemester Feam: G0 marks
ki Semester Fxam: 24 marks

Inicrual Assossmeant {SLhEIII{',} 2-:3 toaeks (5 wizrks far atimdanm 415 marks T

Theory Examdnation; (Sehene}

Tahe-lome ansignments, Suprise / iz Pest and Clags T ul:urmlsj

Course

On suecessing mmpiehuu of the course, studcnt is expected to | hlapning
Sk M A +
e abie L _;_l;_i_?__l:‘{)s‘

chlw fimdamental undustmdmg 0:1 ntathematica) wols

L. |quamifying wnceriainiies using theodes of probability, rimdomn L2
varisbles and random processes.

Acquire fundsmientz] knowledge on the methods of structoval
2, |eeliability snsiysis besed on coacept of lelinbility Endices, 1,24
inchudimy first ad secand order velinbility methods,

Apply inethods of 1:[!3b111t}' arattysis vaing  donde Car]r.'n

3, Jzinmdations, neloding varianee reduction techniques and mesponss 1,3
stufuce methods.

Carry, out teliobility based destzo ﬂ[td quantify visks  wol
&, Juncerlainties agsociated to a stucluzad design es well as caplain 45,7
the basic principtes of stneclural desigy code eabibeation.

Giet proparcd with sequived overall knowledpe and confidence
5, |[required for underaking research in the sren of stochastic 56, T8
icompumtmudl aualysis and desimn.

Modes of
Delivery

Talle and chalk (main), Power pois presentations {Fonwetines), Self- sturl;-.r (25 azsigned),
Hands on training oo sivaulsiion methods.

Topics to be
flavered

Units | Details

i. lntrnd"uctiun Covrse Dvcwie';v Hasic Stolistics, Thaory of FProbudbility,
Pmbahﬂny nsteibutions (Contpuows & 1sereks), Random YVedables

2. | Anaiytical hethods Reliahility Anabysis: Faibue Surface & Dicfinitian of
Relinbiity in Nowmal Space (Corefl's Reliability Index), Fust Ocder
Refiability Method (FORM)Y, HasoforLind's Definitton of Reliability,
Faclowilz-Yiessier Algorithm, Asymptotic Tategia), Second Order Reliabilicy
bvfethuod (SORM)

3 | Simwlnion Methods: Wante-Carfo Methods Latin H}'percﬁbc Samplimz,

Virdatce Reduction Tecligus, Inporkance Sampling and Adaptive Sampling,
Suhsect Slmuiatmn

4. |Slochastic &lmiys:s Imphici Pv.‘:rfmn‘-ancr: Fum:.tmn, Palynomial Respnme
Surface Melhod (RSM) Stochsstic Respoose Jtnface Method (SRS,
Stachastic Modets of Loads, Code Calibeation, Partial Safety Facters, LRFD
Fonuat, System Relisbiliy, Time Varying Reliabiliby Analysis

5. [ Applications: Reliahility Based Optitnization, Intraduciion to Stechastic FEM,
Laﬁe Smdies, Tenn PmJD{:i

“Text books . B
Feferances

1. [‘mb'tbﬂ:t}* Slagisties and I{clmbmty for Fogineers and ‘iclemistb Ayyully 14,
M, Metuen B H.

Prohability, Random Yariahles and Stochastis Processes: Papaoulis A
Slrneinral Reliabiliy Agadyais e Deaian: Sanganathen 2,

Styuctural Reliability: Analysiz and Prediction: Meichers K E.

Meihods of Structursl Safisty: Badsen § O, Frenk 5. sad Lind M,

Heliabiliey Based Stuctaral Design: Chol 3. K, irandhl 1. V. and Canficid R
A

Zn B

7. Reliability aod Gptum?ﬂtmn uf Struclural Systenms; ]{ackmtz B., Aungust (3




.

aart Bort A
Structural Feliabilily Usiog Finkic Blement ftethnds: Waears P H..

Rediabifity Assessment Using Stockastic Finite Blewenl Analysis: Haldar A,
and Mfabadevan 5,




Diesignation

Fiective

_ f‘iM?ﬂl ﬁ D F_.f;_i_gn of Thin WAIILdE.i L'lli;:{;r_;l'cs

Credit and
Contact howrs

'[‘q.'f.i::.;.l';.t'.[}].i.-;_.:.:-;-L"nt-Mtll't:r.i-ﬁ.l..s.:_..f}iff'E1';;:|..[.1:;51 Eouattans, Livcar Atgelra

A(LY - BT} - BT - 4(C0)

Maseasment
Muthods

Course
Onrteomes

End Semester BExam; &0 maks
blid Semester BExana: 20 malks

.Imcrsml Assessment (Schevaet: 20 marks {5 marks for atiendance + 1.5 rikarks Lor
Tabe-fione assiprrnents, Surprise F Quiz Test and, Clazs Tutorials),

1. No FOm successful eompletion of the couvse, stadent 1s oxpecied | happing inta
1 Apply to different theortes to derive the equations of Thin L2
"o . pralled Beams e
2. PSBolve the equadbons 1o apalyze different aspects of Beams 34,7
3 TIndarstand the behavior of presswe vessels and pipes Bged in 12
Y | induatyies. o ' .
4 ﬁPt{'l}" Lh::‘hasi{: |E|1'imlci[_1]E£ in desipning thin walled stuctures 45 4.8
* Dl industeial gpplications,.

Hands on taindng through Compuer Programuming.,

Topics o be
Covered

Vuils | Detaits

E. ireivpducton: Line and  surfeec  stochees,  Eotermabiodoced  forces-
Axiabidembrane, Bonding/Floxure, Shear wnd  Torsion; Thin and  thick
stywchees, Sandwrich constactions,

2, | Thin wabed Besms: Iotrodoction to Beam Theorics, Bending, Tovsion, 1afersl
Buckting, Flexueal Tarsional Buckling of Columns,

1 |Desipn of Pressure Vessels and Piplng: Desipn ol pressuve  vesaels-
Intzoduction, Design of different kind of vessels, Cpeniogs and noxdes; Desizn
uf pipings- Inteadwcrion, Desipn of difforent piping eystems,  Hranel

Text booles,
References

f. Introduction o the 1ecry of Thin Walled Stmoctures) MW My

2. Stabilily Analysis and Design of Structures: B L Gamblir

3. Fundamental of heat sxchanger and prespre vessel technolagy: TP Gupts
4, Meessurc Voussed Design: Concepts and principles: T Spence and & 8 Tooth
5, Pressure vesscls design and practce: 3 Chabopadiyay

. Llandbanlk of piping Design: G K Sahy




AMXXXXX Nﬁnvﬂcstruuﬁﬁ Testing

Besignation |

Elective

Rezic Material Seisnen ond Englieering

Crodit and
Contast hours

40} - 0T} - 0{P) - Cr)

Assessment Theary Exavdnativo: {Scheme) End Semesicr Exam: &0 1marks
Methnds blid Semesler Exam: 20 marks ) i
Fniernal Assessment (Seleme’: 20 wacks (S marks for shlendance + 15 ks for
Take-bome assignments, Surprise { Quiz Tust and Class Tutarials, Tenn paperd.
Corse $1 No. D0 suceessful completion of the eourse, stdeul is expected Blapping intn
Dhteomes tw e able fo: _ POy
o use wvarious Non Desloctive Eveluation and  Testing
1. S - 1,2,3
) nethads, thecery and thei) industrial appiications
To use testing melhods for defocts and elwracterieation of
2, — 4,87, 8
imdustnal compongal

Mipdes of
Delivery

Talk and chaik {maia}, Power point pmﬁcntatimmﬁ{sumctimas},-;‘.:.'v:ﬂf-s{ud}r {2z asaigaed)

Topics o be
Cavered

Units

Dekanily

L.

Overview ol MNT: NDT Versus Mechanical testing, Overview of the Mon
Brestructve Testing Methods for the detoction of menufacharing defects as well
#s materiat chavaclenizetion. Relative merite and limitations, Vadioos physical
characieristics of saterials and their spplications in NDT, Visual irspection
Uneided and aided.

Surface NDFE wmethods: Liguid Pencteant Testing - Prineiples, types and
propeities of figuid penetrants, develupors, advantages and Bmilations of variows
mclhods, Testing Procedure, Tntepretation of vesslls, hisgretic Pacticle Teating-
Theory  of mwagnetiam, bspection  matedals  Magnetisation methnds,
Berprelation and evaluation of test indications, Principles and melods of
demagnetization, Residual magnelisi,

Thermozeaphy and eddy corvent testing (FT): Thermageaphne- Prineiples,
Caondact and non-contzct inspection methods, Techniques for sopiving liquid
erystals, Advantages snd Hmitation — infraved radistion sad infrared drtectms,
Instmentations and methods, applications.Eddy Current Testing-Generation of
eddy cwrcnks, Peoperlies of eddy corents, Bddy cuerent sensing clements,
Probes, lnstrumentation, Types of atrangemant, Applications, advantazes,
Fimsitatioms, IIJIEI'[J{Q:Eﬁiiﬂ!‘h"E‘.-‘Ei’llElt]lU_'l. :

4.

Ultrasenie testing {UT) ond ncoustic emission {AL) Ulimsonic Testing-
Frnciple, Transchiecrs, transmission and pulse-eeho methad, siaight beam and
angle beam, mstrumcntation, dala representation, AfSean, B-sven, C-sean,
Plhased Avay Ultrasooed, Time of Flight Diflraction. Acoustic Emission
Tuchnigue, AY pavameters, Applicalions,

Radiography (BT} Punciple, interaction of X-Ray with matter, imaaing, film
and fikin less techniques, tvpes and tse of filters and soreens, geonetie faclons,
fiverse sgumre, [aw, chmvacteristics of Glms — praininess, density, speed,
contiast, charcteristic cuvves, Penetrameters, Expostve churts, Badiegraphic
cquivalence.  Fluorseapy-  Xero-Radiography, Computed Radiagrapiy,
Coraputed Tomography.

i Text hnoles,
1teferencesn

4,

Fracticat

Term Paper: On secent advances based on licratere survey andfor labyfind sty
wisit

Mon-Brestnuetive
il Thavasuoug
dan-Deslroctive Testing Technigues: Bavi Beakash

ASM Metals Tandbook, Noo-Deslnretive Fvatualiog and Cualify Contral,
Aumerican Society of Metals, Metals Park, Obio, USA, 200, Vobrme-17.
Introduction to Nnn-dcstmctive festing: a ainine guide: Paub B Mix

Teshnp:  Nabdew  Rai. T.Javadmear,




5. Ilendhook of Mondestrucrive rvaluation: Chardes §, Felkicr

G ASHT, American Sociary for Mom Destruclive Testing, Coluinlms, i,
NDT Eandbook Vol b, Leak Tesling, Yol 2, Liguid Peretrant Testiug, Vol
3, Ielyaved ard Themnal Testing Vol 4, Radiographic Testing, Yol 4,
Flectrmmnagnetic Testing, Vel 6, Acoustic Fmission Testing, Vol 7,
(Mirazanic Tezling




ARCNXN Biomechanics

Designation Edeolive
I?J-E..l-equisiteg ) B.mu:s af engmeemw mv:chmucn‘. &mF Auﬁluu.y af human hn[ty
Cradit and &1 - 8T3 - O(EY—4(Cr)
Contacl hours o .
Assessiment Theory Exumination: (Seheme) Iind Seencster Bxam: &) marks
Methnods Mid Scmeater Exatn: 20 narks _
1nternnt Assexsment {Scheme): 20 warks (5anacks {or sitendance + 15 marks for
I‘&f{-:: hoenee assignmsnls, Surprise f Quiz Yest am! Clags Tutorialsl,
Course gj Nn On successnl Lumplehnn of the nmusc siudeul iz expeciel I'r‘.[ﬂppillg nts
Cteomes ) Lo ke able to: - - POy
1. |determing mderma forces in differont parts of body 1.2
2. |Tiestan experiments involving single malecute statics 4,7
Compuate tarces within avsdoricad joint and deseribe wation
3, |with procise, well-defined  mechanical sod  anatomicat| 1305, %
o _t{:]mmn-ngy
Understand the mechanics of connective Lissue
4. dand infery and able to understand the kinetic and} 4,6,7,8
kKinematic assessment of pasturefs) . .
dModes of Tallc and chal (nratn}, Yoosrer point presentations (qumnumes}, f}e,-u‘ shudy (us asq:nﬁed},
DE“VE‘E’}-‘ Hands on training througl Computer Progrnnuing.

Tapics ta be
Coverad

Tinifs {Peialls

1. Application of Stafics o Biomechantes: Basies concepts of Foree Moments
and Tedtue Loguilibrium, malysis of systews i equifibiium, Skeleta) joinls,
Skeletal musehe, Mechanics of the clhow, shoubder, Spinat caluma, tip, Knee
atd ankle. asic asswnplions snd Hmitations,

2. |Deformable body Mechanics: Applied fovces and Deformadions, mtertal forees
amd momenls, Stress and Strain, Basic loading confizurstions, Teiagiab iension
{cst, Losd- eloapation diegrams, Hoeks's Low, Work and Stain Toogy,
Properties based on Siressstrain Diaprams, Bdealized modet for matecal
behavior and Mechanical propesties of materials.

3. {Muolii axiad Defermation and stress swalysist Poiszon's ratio, Wiaxial aed o3
axial siresses, Failure thoodes, ailowable stress and faceor of safety, Fatipue wnd
enduranca, Torsion, Bending and eambined loadine,

4, |Mechonicel Praperties of Bone wpd Soft Tissses: Mechinics of hane,
Compasiion af bone, Mechanieal properlics of bone, Booe fractures aad Bane
Remodeling, Btomechanics of Tendon and Ligaments, Biomechanics of Skeletal
Bfusclhes, Emmcchamcs of Aaticabar eartilage.

5. |Term Paper: Cln tesent nbvances bazed on hte,rau-;a squ,}- andiar EJ];,l'm(h_,my
visit

Text hoolks,
References

1. Binmechames: Fung Y0,

2. Biomechanics and Motor Conbral af Fhian Movenont: Winter 13,4,

3. Basic Biomechanics of the Skelatal Syslewy; Franket V.H. and Nordin Margarcta
A4. Fundanendals ef Biomechanics: Nilat Cukaya and Margareta Wocdin




AMENNXXX Advnnud}'luld Mechanics

Designation i _|Blestive R _
11;,;:}_&{1111511% ;’ Fupines s.rrg ffff.r:(.l' ﬁ-:.f&'r Tnties, Fhermiadynanrios

Credit and o pACR) - T} - O(F} - 4(Cr}

Contacthours | |

_,;,_5 qeﬂ,bﬂ}_guﬁ .......... 1 [ Fheory Examinathon: {Scheme) Fnd Remester Exam: 40 marks
Metheds il Semester Fxam: 20 marks

Inkernal A:ﬁes:ﬁ'm eat (Scleine) 2 m:u.'tcs.{fr ﬁlsﬁks for attendance + 15 muarks far
Fake-hoine assignments, Surprise / Caiz Tegt and Class Tulorials),

Conrse - . Om suceessfol vomplelion of the conwse, student is expected | Mapping o
© 15L Na, , .
Oulcomes ... Lo e able ot : e POs
i An abiliy to nppl}' cmurnl vﬁiume 15:urmct= 1o [\mb]ems in 13
* FHHueds engiveering. -
5 A abifiby to wse poterial Bow theory to sobve fluid mechanics (73
*  iproblems. -
3 An nitliy by Sdenify Hmmdar}' tayel sepatation, its causes and p
© | conbrot, i
4 An abilify {o apply the concepis developud o fluid Bow 6.7
) ' | analysis to lssiey in serospace design, 1™
haodes of - pralk and chalk (main], Tower point preseontations {sometines), Selt-stedy (as assigned),
Fraliver y Hanrdz on trainieg thiough Corpater Progranaming.
Topics to be ;| Units | Petoiis e
Covered i Basic  Conservalton & Govorning Lmvs‘ CStatistical & continpo
methods, Euterien & Lagpangian coosfinates, material dedvakives, tonirel
vilumes, Hewnolds® transport theorem (RTT)  eonsevvation of mass,
ceenmentins el enerpy, constiblive equations, MWavier-Btoker equations-
ditfereatial & intepril approsch, cnergy couations, governing couations {or
Mewtanian fluids, boardany conditions.

2. Potential Flows: Stokes sbrcam functions, solstion of potential cquﬁhun, Hat
in o scctor, flow around a sharp odge, fow nesr a blunt nose, [breoe and
moment oo o cleeular oybnder sl splere, conformad  feonsibanations,

i Toubawskd hansformations.

3, Wiscons Incompressible Flows: Exact safutions for Counclic Aow, Poiseuilie
flow, flow hetween soteting cylindces, Stokes' fost problemy, Stokes’ secoml
problest, pulsabing fow betweoen paralle] swriaces, stagnation-point {low,
flerwr i convergane and divergent channcls, flow over porouy wall, Skokes
approximation, roaling sphere B g fluid, vnifomm few past o aphers and

_ cylinder, Cusen’s approxtmedion, Hele-Shaw tlov.

4, ntradoction to Beundary Layer: Dervalion of boundary fayver cguation,
Tow potentiat flow eomplaments B L. eqoation, Jotemael sofution of BL,
{amivzr and turbulent boundary fayors, transition; BL. seperation and
Cﬁ!'ltm] e g ——————

5 ‘Esvivodustion m Lumprcs;:blc Flown Yelooity of sound and ity Enportance,
phiysicnd dilference bebwesn Inennpressible, sebsonte and sipersants Bows,
Bach merbier and it sipnificence, Beatropic flow theough nozzles, shocls

_ ood expangion wives, Rayleigh and Famo Flow,
Text 1-_.,:,0[“ . Fundaroentsl Mechaaies of Floids: LG, Currie
2. Foundations of Fiuid dochanics: 5%, Yuan
eferences . . , ]
R 3. Advanerd Fluid Mechanics: K Muralidhar and G, Biswas

4. Boundsry Layer Theory: H. Selhibichting

A0 wloder Compreseibds Flow winly Hisusicad Peespochiva: Jelo T Aadersnn

& Fundamepiobs of Aemodynamies: 1.0, Anderson

7. Furtdlaenentals of Floig Meachatios: TLR, Mussan, EEF. Youne and TUFL Cishi

8. Introduction to Fluld Mechanics: W, Foxr and AT, Mcllanald

9. Wiscous Fluid Yiew ¥, White




MEX XXK?;_Cnmp uter Aided Design o

Deslpnation

Fleye

Pre-requuisites

Engtncering Mathenntivs

Credit and - d{l}- 0T} - 0(FY - A(Cn)
Cogzlogl hours ' ) ) .
Assessment Theory Examination: (Reheme) End Semester Exanr 60 marky ;
Methads N Mid Semester Exam: 200 marks
: Interasl Assessinent: (Seheine) 20 marks {5 mavks for ateendance 4+ 15 marks far
asslgzunents based on woftware and prograniening, Sukprise Tests, Quizees, and Tutoriss
{',‘l[:} '.-"- e sl T ) Trrer -t i .
Colrss SI g, | 8 successlul completion of the conise, student 15 expected | Mapping into
Quicomnes il be able to: . . . POs
Understand and manipulate coordinate sysfoms, views, snd
b, jtranstormations, the mais ourve and susface representasions and 1,23
their differentisl properties _
Construct  sleatehes  and  place  geomenic and  topobngic
2. jeonstraints on them, Consimel patmmelvic and fealure madels 2,34
sakid medels
3 Ferlin  conslenction, analysis, and imterrogation _ni_“ CAD 4,5,6,7
models : ... -
Buided wsseanbly models snd s, Canstroet mechanical drawines .
it . . \ ) Se 3,5
anl snotalions. Perfimn basic finite ehement anakysis
bodes of Tatk and chatk (main), Peswer point prerentations {sometimes), Self-stndy fas sssiped),
Delivery Haads ot training through Compuder Prograseming,
Topics to he Units | Details
Covered

[, |Intraduetlon: Historieal Pevclopmens, Explicit ang Implicit tguations, |
Enringic Hauations, Parametric Equations, Coordinate Systems

2. pmrves: Pundamental of Cwve lesipn, Pammetsio Space of a Cwve,
Repavamelrizalion, Space Curves: Spline Cwves, Dezier Curves, B.Spline
[ ourve, Ralioaz] Polynomials, Rational curves, NURHS

3. (Swlaces: Fundamwentsl of Suwface Design, Parametric Space of a Burface,
Ruparamctnization of o Surface pateh, Sixtcen poinl fomm, Four Curve Farm,
Flane:, Cylindrical ang Ruled Surfaces, Surfaces of Bevohtions, Wexer Surfage,
B-Spdine Sevfiec :

4, |Solids: Fundstuentsd of Solid Desien, Parametric Space of a Solids; Contitmity
and comyrasite Solidy, Surface and Carves in a Sobid

5. |Sold Madeting: Topology and Geomelry, Sct theory, BEuler Openmons,
Regularized Hoolean Operators, Canstruction Criteda, Craph Based Modeds,
Instances and Parameterized Shapes, Coli-decomposition and Spadial Oecnpancy
Ememeration, Sweep representation, €GS, BRep, Wintiame Anabytical
properties, Relalional propertics and Iotersectise. Applicalions in Bioinedical
Engineering lestmm

Toxt books,
Eeterences

1. CABYCAM-Principles wnd Applications: Posinasetsi Nagoywars Rnﬁ

2 CANCAM-Computer- Alded Design and Mamufuctaring: M P Grooysr




AM22101 Analysis and Design of Plates aud Shells

Digignation

Compulsory

Pre-roduisites

tfcchanies of hdpiorials

Credit and

(L) - 0T - O(P) — 4

Coptact howrs _ . B
Asxessiment Theory Exewinativn: {Schene) Erd Srmester Fxans 60 marks
NMethods i Semester Bxam: 20 marks
Tuferna) Assessmuetit (Seheme): 20 marks {5 mwarks Tor altepdance + 45 maiks fo
Take-home assigrmaents, Saposs / Quiz Test and Class Tutorials).
Corse &1 No Ou suceesstid c_um[ih_:ii:m of e course, student s cxpected} Mapping inia
Ouicomes T ltebeabetss  C 0 A o FUs
1. Apply to different tbeories to decive the eations of glales snd 1,2, 8
sheliz, i B e
2. | Solve the vquations oo anakyzs liw.p!:ltes and shebls, 3,56
_3 Understand {he bending b%l‘;_.g"r'iﬂ'l' of plates apd shells in smat] i 2
* | defonnstion. - o ' R
4 Apply the basic knowiedge in destgn of Plate and Shedl 47.%
. jStectures ' J
Wiodes of Talk znd clalk finainy, Power point presentations {sometimes}, Sctf-sludy {as assigacd),
Delivery Fands an tratomng througl Compuater Progranuming,
Topics to be Units | Details
Covered

1. |Intreduction; Line and surface siruchares, Membrsae, Fhin and thick plates,

2. {Pupe Bending of Plates: Slope and él:x?ature of slightly bent plates, Rcla_i_i_c_ans.
between momsnts and curvatiuces. :

3, |Smak Deflection theevy. of Laterally Loaded Plotes: Croverning diflerentiat
cquation. 2nd boundary conditions. Bending of Beoctaopalpr Plates, Simply
supparted reotanpalay plates. Maviers' soluiion, Rectangualar plates with vadoua
{vading and edge conditions, lovy's subntion,

A {Bemdinz of Civeulw plotes. Governing equation, Asizymmetic loadieg,
Various types of cirenlar plates, Design of Circalar Plates, Plaie on elastic

A, Shells: Classification of shells, Foginearing vss of shell stackures.

Membrane Theoty: Cytindces] shells and shefl of revolution, Axisyrmmetic
and unsymupelzical joading. Solution for stess Tesultants and displacemeants.
Cylindrical, spherical and conicat shells supparied at isolsted palats. Analysis
feor svind sed peviodic londs.

7. |Bending Theory of Cytindvical Shell; Goveming wyuations for stresses and
dispiscements for symmmetric and general conditions. Fhagge and Doanel
theueies. Cylimdrical shells with uwniform and Mon-unifoan thickness.

%, |Design of Piutes & Shelis; Design Considerations, Design load snd other
criterions, Design of Restangubar Platcs, Desipn of Shells of Revoluiion, Design
af Cyiindrical Skefls, Indian Codes of Practice, Other Desige Codes, Desiga of
Thin-Watled Induslrial Stractures,

Text books,
Refrrences

1. Thenty of Pates and Shelks: 3. Fimoshenko and W lrieger
2, Anabysis of Plates: Szilard

3. Pintes and Shells: Tumec

. Anabysis of Piates: T Vardan and K Bhaskar,

5. Design of Plate asd Shail Souctures: Mazan B Jawad




Ihesipnation

(‘mnpul

T AM22201 Fxpmmm{s and (‘nmpuhtmm n Solid Mccimnma.

S0EY

P're-requisites

fnpineering Mathemmiics, Theprefical Sofrd Methunics

Cradit and
C ontact hous

O(LY - B(T}— rqv} 4w

Asgessment
Methads

1 himry

Exzmination: (Sehemce) End Scmester Exarm: 50 marks

tnkernal As.se'-;smcnt* {Schemsel 50 marks (10 matks for nltl:ur_ralme " 40 warks for
seastonal aszesswaenl bused on pepular perfmonance on Trocticel wed Vimoal
Experimentation, Denwpnstration of knowledge and skilt de:v-:lopmeul Huougts Sarprize /

iz Tests, Vive efe, and AsStonmenes & Repnrt Witing,

Conrse
Chitcotmncs

Sh Ko,

On wctes’iﬁﬂ completion of the. conrse, stirdend ks E:xpeued
|t ke aie taz

anp{ng into

POy

Rur_:ugmzu the imporlsee  of experibentation It solid
micchanics, ideatify when cxpedimentalion is required lbr
wddressing a sofid mechanics problam and bo acquainted wilh
cxpertmental ternrinology and measu:'euu‘.:n{ devices used in lhw;
FoE LI

1,23

meut;fy Lhe varkalbes o be favodved with :expm'imx:ntaﬁon ard
aceordingly dusign and fabricals he roquired experimental
syseemn, for addiessing the solid mechanics problem at hand.

e

Property seguive the expeciments] reswlts f doip, snalyze ond
ilerprel  them, ieciudisg devcloping and | usimg required
compuler program for this plcpose,

Apprcciate e importanes of wirmml expmuncntatmn Perform
the same though Computer Simufation / modeling, using
modeim eonmnercial sodlware gvailahle for s purpose.

5

Judpe the volidity of tesults / dusa oblained from practical |
virhua! experfmenlation, devise corective measwies reguined, if
any, as wall an write sport ! communionts the resnits on Ui
cxporiments performed in oa manner commensurate [0 qhe

scientific £ enginesring LOMRUNEy.

34,78

Maodes Df
Telivery

Ebrorngh

Topkes to be
Covered

Practicai Fx]'IE: inzenetation snd Cormgrules Programming,

Pawer paing presentations {as roquired), Se[f slbely (&3 asqlgned}, Hunds an tlammg

l] efallq )

Port-A: Wermal Concepts on Bxperimentation

Introdoction fo Experimentation; Brsic Concepts, Delinition of Terms,
Cafibration, Jdandords, Dimensfong snd Units, Mexsurement Gysters -
Senzors, Load ¢elis and Blectical Resistance Strain Capes, System
Response, Distostion, Expeviment Planning, Analysis of Bxperimental Data.
Expevimental Methods in Solid  Moechanics;  Displavement  ang
Dimensional Measupements, Pressare Mensurentent, Fovee, Torque ang
Strain  Meoasoremenks, Maotion  and  Vibration  Measuremicnt, g

Acquisition and Processing, Reporl Wriing and Presentations, Intraduction
to Desip of Expenmemb

iid Term N n[fﬂ:t buhmmmu ‘L‘remgn of un Exgwnm&pi F Faburi u:.mnu of an

Farf-H: 1'racticat Popformance of I“:g;:g-rjm:;_nrﬁﬂgn

Mechanical Expertments: Review of Undergreduate Experiments in
Meehanics ~F Sodids, Shewr Contre of Thin Walled Sections. Conlined
Bending and Tocsion, ehavior of Cormpated f Folded 1late,

Yabvwailon (hond lay-ap) and Testing with Compasite Laminates -
Yeusgite ! NMuckling Tests on Conposite Plates ! Larzinazes, Short Beam

i

Tesat,

Torsion of Compoesite Tube, Dynamic / Viscoelastic Boam



Lz-:parnnent

Seraln Mensurements wsing Flectricol Strain Guge §f Strain Rosetie, Do
Breeaums, Truss, Composie L :-ummte and Pressure Vessel,

Pari-{: Cemputer Br u-emmming frr MNumerical {Compeeation - and
Ananlvsis of Experimental  Baby Simujatian  of Sodid Y ]gghamt
Prnblguﬁjlsjj_g t‘",nmmei chit] h}ﬂj}xj:] H

Amlym of Uhtmned E‘dptrllnm:lﬂi Lata Hsing Compui‘rr
Tragramming: Inirtduction to Computer  Programming. Regression
Analysis of Experimental Tz, Craphical Analysis and Curve Fitling,

Shomiation Using (..mnmmcm! Software: Computational Modeling /
Simmlation and Validation of Pmblemq I‘-'erfmmcd throueh Bepermerds,
subjected to difforend Joading and h{:fum‘iar}r eondilions.

Fnd Semester lecﬂ Ru!nmssmri Praciical Expertimentation,

LQmputatmna.] Modeting and Validatjon, as well as Statiatical 7 Regression
Anatysis of Deslgaid f Falwicated Expcumcnt or of Chher Problems {as
assigned).

.'.I"'C;;t honks, ] ]*xperjml:ut.sl Medlwds for Engiverrs: Jack P 110tm'1|1
R eferences 2. Pxporitnental Stesss Analvsis; Tames W, Dally and William F. Biley

3. 1esign & Analysis of Fxperiments: D, O Montgomery

4, Pesipn af aperiments for Engineors & Sciewdists: 1 Antany

5, Measarernent Sysiems- Apglications and Dresign; 1 1‘._} Doebelin
&, Mechanical Measwramaent: TG, Bockwith

7. ttechanical Messaremenss: L5, Kuar

&, Eortran 052007 for Scientists & Boginewrs: Stephen 1. Chamnan




i]amg:.,atmn

AMHEJ{}WM{: P_l_'n_]pagﬁ.t.inn in__S_t}lidS -

ol ive

Fro-requisites

Credit and
{ ontact howrs

Enginecting Mathematies incloding Differential and Imtcgral Calenbas, Advanced Salid
Mc-::hamm H"mlt;mmm hechanics,

(L) - BT — KB} - 4(Cr)

Amsessment Theavy Examdwadon: (Scheue) Foad Semesier Exan 80 nyadis

Methads ) Welidd Sesuesler Exam: 20 marks
Eniernal Assessment {Scheme]; 10 wirks (5 marks fur aléendance -+ 15 mall{s foa
Take hﬂmc assigments and Clags Fulocgls). - :

{loarze SL Mo Urt fecessiul Lumpletmn of {he couise, %turlmt is vipected to} Blappiog

itcormes T {beableto: fute PO

identify an etastodynamic problem fa solid mechanics also as an

1. wave propagation prablem and vecognize this mathematically as an L

Tnitab-Boundary Yalae Problem,
Haderstand the basic motions of mechanical r‘llS!‘lt[‘b&uCL I shress
wave propagation i oa solid comltouem aod Fermulate relevant

2. |wave cquetions using Continoum Mechanies J Elstodynamic 1,4

punciples, for piven imechunics] distuebence, matedal  and
geometne confiruratinn of e steoclee r’snlid COULETIAITEL
Ohtain analytical solwion for simple cases of wave pmpﬂg&tmn
3. robtems in sobid continuem snd foredate process far abtaining! 1,2, 4
B B
approximate mmericyl sobdions for mere penaral cases, _
Acguire  prelininary  knowledpe  on differene methods  of
4 MNendestraetive  Evaluation  (NDEY  and  Spuctared Meafh 54 7
T PMosibering (SHM)Y bascd upar pringiples of Weve Propagation m| ™
Hotids ¢ Slraetures, N B
Continve with higher ¢ zelf stdy for sttaining nowtedge ¢ skill
5 required B pursuing reseavch [/ industial caresr in atews of 568
Y\ Wondestructive  Evafusiion (NI and  Stewelwegd  Feslih] T
_ Monitoring (SHM.

Moeles of Talk anil etialk as wolt as Power pnm! presentalions (as rertuu'ed}, Salfeztndy (as nss:gm:{l},

Thelivery Practicat demonstaation [dﬂp&ndlnﬂ up[m svaitability of fElCIili_\,n'j

Topics tobe Units | Details _

Coverad E. Introduction, Vlements  of Confinown  Mechanics  auwd  Linear
Elsstndynemies: Purpose and overview of the cowrse, Euamples of wave
propagation in foreed and fec vibration of Solids ¢ sonchires, Review af
Caontinvun Meehauics, Problem statemen in Linear Blastodyeamics, The
dynamic reciprocal identity, Reduction to wave couaton using 1lehnholtz
doeompositien of Ligplacement fizld itte Sealar and vector potestials.

i Vifaves Propagation is One 'L'nmensilm‘ Wave Fropagation in genorsl nhe
diimensional elastic contivuem, Wave equation for ransverss displacenent of
freely vibrating Taut String, Sohition by scparation of variables, Travelling
and Stamding wave intorpretation snd moede shapes; Axial wave in Hars,
¥ Adembert solulion for the wave sqoation, Strain waves and sircss waves,
Particle velochty ws, wave velocity, Acoustic Tmpedance, Rellection ond
transmission at Fufer(ace of Bvo materiols, Power and enerpy bansport in axisl
wave, Flevural wayes in Beams, Solution, Dispersion of Flexural waves,
Phasc velocity and Group velaciey, Fower and energy in flenural wave,

[ 3. Waoves Propagation in Two and Three Dimension: Oeneral Hoe-havgonis

elaslic waves in plane, Polar and axial symmetry, Propegation of wavefion,
Relauticn and (ransatizsion ol plass andary, Froc waves in falnie s,
Wave wobon in Memboaoe- Transverse vibralion of 2 membrsae, Axial nud
flexural wave equativns in Plate, Solutior metbods. Waves @ thaee
dimension- Eigenvalues and Figen vectors of free Wave, Tressine () wave
and Shear {SH, 5V) wave, Dilstational and Yistortional wave, Seatiering by a
circutar cavity, Ditfiaction by a tong crack.




i,

Wavagukh,s angl Guided Waves! Dvervi mw on waveguides, Bayleigh waves
— Gogerning equations and solution, Wave speed & Particle mation, S Fhte
waves - Symnetric and Autisymectric modes, 13ispersion, Cub-oll frequencies,
Lewmb Wayes —Cvoup velocily dispersion corves, Culded wavis in Iseleopic
and Compesite Plates, Dispersion curves for guided waves in composite
plalt.:. Guided waves in cylindrical shells, Conclusian,

Appilcation of Wave Propagation for NDE and SHAM I{P:‘u ilal sclf study,
a5 assbpned): Overview, Noodestiuctive Fyatuation (MDE) techoigues for
Struztoral Tleafth Monitoring  (SHM), Vlectroactive and  Magngloactive
Materals for SEM, {Ntasontc systoms i industial MDE, Guided waves for
Inspection of Flales, ﬂpplmatmn of Wavnguides, Laser-Ultrasonic techniques,
thctu:.maguuw, Aralstic “Fransduccrs, Acoasic er‘lmmpy, Piczoelocdrie
Wafer Active Scnsors (PWAS), Coupled-F Fiatd analyais of PWAS Resonators,
PWAS Vlltrasanic Trausducers, Wave propapation and En-sitn 5HM wsing
PwAN, Signal Processing sad pattern recognition for PWAS based SHM,

__Pmclica[ jssues with PWAS, Scopes and eomclusion,

T Ext bucﬂ{S
References

W ove Propagation 1o Elastie Selids: I T Achcnbsels,
semenerzl Health 3Moniloting with Piezoeclerdric Waler Active Sensars: Wiclor
Gurgindie. ' '

Ulirsonic Nondeatructive Evaluation - Engincering snd Biological Matcrial
Clweacterization: Tribikeam Kyndn,

Wave Propagation: Chisng Wi, Rodeifn B, Rosales and riantaphydlos
Aliytas,

Wave Mogion in Elastic Solids: Kl F. Graff.

Fundamentrs of Shock Wave Propapation in Solids: Les Davisan,
Stucturak Health Monttoring: I'. K. Chasg, .




e —— e —— e -
______ AM22312 Timur}; of ‘ahl‘nlllt_i,f i
Designation Blective .
Pro-regquisites Phfferentind Dauesions, Engincering Mechssivs, Mechanics ol Solids, Theory of
Flasticity. S —
Credit and A(L) - O{T) - OfF) - 4(Cr)
Contact hours )
MAgzesamicnd Theory Examination: {Sechewme) Liewel Semecsrer Exany: 60 murks
Mehnds il Scrmester Exam; 2} marks
Interwat Msnssuwnr (Ef:lmue) 20 marks {5 mﬂlkb for attendance + 15 miukh Eut’
Take-hoome ﬂsmgumenlb, Surprise £ Cuiz Test and {_‘luss Tutl:unai-,].
Comrse Sl [On suecesstul compbetion of the course, student 5 expected ko be § Ma]:pmg
Diteames | Mo. | ahle to: L iuto FOs
Understand the Basic notion of elastic stability, method of noubad
1 equilibrivm, desipn cluves pazed on effective lenath cansept ele. and L4
| identify when an elastic stabibity probiem may arise for 8 real tife '
ot
Fornnikate ﬁmbﬁrms of slastic stabifity for columns, beam-columns,
2. phames, plates efc, and obtatn wnadytical sobition for buekling modes 1,2
and erifical foads for simple idratized cases,
Frame provess for obtaining appeoximaie sofufions vainp numenm!
mwthods like tw Fiete Difforence Metod, as well as develop
3. |knowledge on experimendal precedives and commercial sofoanee for| 23,4
determining crilical loads for nrore senerd coscs of afrementioned
bype of sinschire, o _
4. |Apply everall sdea from elasiic slability ko design of strscisres. 8,7
_I'.,-igdc-s gf" ) Talk amed cliabie (main}, Porwer poink piﬂesentm‘i{:::s {geldam}, Se!f-sau:'j;r (a3 gssigned),
relivery ——
Tapics ko be Units Drelails
Coverad Intreduction and Buckling of Columns: Concepls of Stabitily, Equiliteium
path, Stability criteria, Method of Meubral Bquifibiivm, Recapibddstion of
1 Crifical Lead for Buler Cotwan, Columny with Differant 3onsdsry Conditians,
' Edleetive-length cancept and designe cutwe, Effects of lmperfecliony ¢ Initiel
curvaiure, Boeendricity of loading ete.; Inchustic buckting of cohunps, Double
and Tangent Modulus thoory, Shanley’s tlienny. )
Bemn-calumnes 2id Frames: : Goversiog egoation for  Beam-caolimss,
Displacemant solution and stability for stngle concontrated transverse load,
Beane-Colisueas with pther ransverse loading and boundary conditions, Scmi-
2. | amslytic / Serics solution based on Energy Principles, Tost-fieak ling hehavion
Introductivn o buckbing of Treasnes, Modes of Buckling, Critical Load of a
Frams by Slepe-Deflection Equations and Mubiix Analyais, Fffect of Iniiial
Bending, Fransed Cobumns.
Torsioual and Lateral Siability: Stability of Ihm—waﬂn.d oL w:tmns
3. (buckling by tarsion and torsion-Tlexure; Lateral stability of boams with wariols
boadings and end conditions.
Stabitity of Plates and Sheils: iffereniat Equatu::n.s‘ of plate huckiing linear
theowy, stabilify of Reetangular plates under axial eompesssion and  shear,
4, |Effcet of imperfecitons, Post-buekling behavior of plates;
Stubikiry of eylindrical Shelts under aniform axtab pressurs and torsing, Fffoct
| el imperlections. ————
Approximate Mcthods of Analysis: F.ﬂe:g}' Frineiples  and "vfalsihmnﬂl
5. {Cslenlos, Rayleigh-Riz apd Goleddn method, Finite Difforence and Flaite
Efermcni bethod.
Texl hooks, 1. Thenry of elastic Stabificy: 5. P Thnoshenkao and [, M. Gere




Retarences

Lo R

Princinle of Stroctural Stabifity Theory: AChases
Stahiliey af Theory of Sincmess: Asbwani Kunwe
Backeround o Buckling: [L.O. Alken and P.5, Buisan
Seractural Stabilisy of Coleras and Plates: NG Tyengar




 AM22313 Medmmu of Cmupos;tt Materials

Designation|:

Elottive

Pre.

Cyedil und
Contack
hiours

| et Mechanies £ Soplid dechonics, Basie E}rgr'ugm'r'a..lélr Mathematics, Lirear Alrebi,
roquisies |
Ay o oy —eeny

Differeniiod Eqretions

Azscssment {:

‘Theary Examination: (Sehame) End Scniezter Exam; &0 mmks

Metods . Ml Scm{:atm Faam: 20 m&rks
Internal Assessment {‘ichcmc} b marks ES u‘tmks Ear attendance T m‘uk& {or
Talee<howme assignnents, Sarprize f iz Tes) aad Class Tutorizls),
Conrse E‘:I. On suceessful ciapletion af the eourse, s[udm[ is expe:ted tn Mapping inte PO
Chtoomes Muw. ]lre abke fo: .. .
1 Predict effective pmpemes of tomposite laming fiom the ;
' canstitucst properties by applying the wicrosechanical dhearics
Predjce fhe efftctive propedics and tesponse of e lsminate fion
2. the . fiher orientation defails of the. Jamina ‘and the aLac[{jj]E b,d 7
sequence by applying the ews¢r mechanical themies,
3 Uinderstand the behavior of ]BEIL!]H.!L in diffcrent euv:mnmeut;k! 47
o condilions !
4 Tu predict the filars condittons by applying th& basm apets of 247 4
: damage mechanics _ T
Modes of Tatk and chalk (masin), Power point presestations {zometines), Self-study (as assigned), Hangds
Dohvery an trining fhoovogh Compukss Progranmning.
Topicato  |1]Unit |Details
be Covered | |s '
J £ Intraduction: Classification and chavacteristics of compaosifes, Cooventionz] v,
Composife materials, Advnlapes and Timiatdons, Sakient applicalions in vadous
E'Halds E abn-::atmn Tﬁchnu]uglcb, Proportics of mateix and n:mfurcv;mqm* makcriaks,
Micinmﬂnhanic& Fiber volume .&amim 'umr{;qnech:mn:al relwtivng, detcimination
oi ghrgmytl a1_1r_1 stifthess, Bovirmonental effeots-Hygro-therma) beheviar
3 Maeromechanics; Basic  stess-siain velationships  for apisotropic  materials,
cighcering vanstants for erthotropic materials, sleess-sirain velafions for a faming of
arbitrary orisntation, effective modubi, invadsnl properties of anocthairopic Jamina,
special cases of Taninate stiflness, laminate steengtl anslysis, concept of inter-daeminar
sresacs and delamination,
A, Failure thevries and Liamage rﬂevl:ha;t:u:q~ Failiee mechanisms, maxizmm 3t1'es:,

theory, madimmm steain theory, Usad-THEH theory, Tensor palynomial faihees geiterion,
Fiess. ply fa:hwa Ihf:ﬂl}', imrudun:.tmn to damage theory hased on conlinunn damags
mechanics.

Text hooks,
References

1. Mechanics of fibrous comyposites: Cael T, Herakovich

2, Punciples of Composite Matoriat Mechantes: . ¥, Gibson

3, Mechanics of Compnsite Matarials: 2, M. Jones

4. Indroduction to Composile Materiab: Stephen W.Tsal atel T, Themas Baln

1. Composite Materials and their uge in Straclures: 1 R Viesen and 1.W, Chou




Designation

Blective:

Pre-requisttes

H ngmemmg *.-faihﬂuatlm iirmc ’\I[ab:rm[s bmencﬁ Ad-eancc,d Sakik Merhm‘um

{lredit and
Contact howrs

ML} -001) - DF) - MOy

Agsossment Theavy Evamination: (fehemel} Bud Seypester Exam: 60 murks
Methods Mid Semester Exam: 20 sk
Internal Assessnisnt (Schempe): ?I} erf-cs {3 maiks tor allandanma + 15 maks Eor
Take-home assignments, Surpns& iz Test and Cl.;s:-. Tutoriaks),
{Course Sl | On suc:essfu! r:umplclinu of the cuqu sluﬂmlt is expeued 10 be an.ping
Ohifeomes No. [ableta: - : inte POs .
[Inderstand E|J.¢ me*m]ng of mulét- ﬂmﬂionatitg,r with ngﬂr{! i
1. |engincering minterials oud stractures and recngiize r:hu: wsiportarsee of [
gmet wwdli- ﬁmctmnalsty in modern engineeving, - _
Crevedop .overalk undu‘srmdmg on . different - available  advanced
2. {nwltifunctiona] materials and structnecs made thereof, recent irends i,2
reparding their cogineering application and fusiher eesearch ongoing,
Peveiop f;mldsunentﬂt knowledge . nn the -mechanical and other
3. {characteristic of different mubtifunchional materials and Hecir peos and | 1. 2,4
oOnE. N
4 Choose judicionsly the roost suitable ane, amengst a range of eristing | ¢ 5 7 &
_ ) if‘llﬂtl.ﬁlnﬂilﬂll.il tmteLinls, for an c:ngmtenng '1ppl:1ca[1nn e
Maodes af Bawer poinl presentations (mata), 1a|5c aud chalk {:-,leum}, ﬁcif study (a5 assipred).
Delivery I

‘Topics o be
Covored

Units | Details
Jniraduction wwd Maiematical Prelimbnavies: History of sdvanead material

t. [developments, Hasic idess, Demand and spphications of mullifuncticnat
spaterials o induslry, Tensor anabysis, PTEs,

Eleincntary Anisotropic Ulasticity: Defornnation, Siress and Strain Tengor,
Strain-Displacement and Compatibility Bgustions, Constifutive  relations,
2. 1Elssticity Tensor amd Generalized Hooke's Iuw, Dalance Laws and Equilibeiun

equations, -Constitubive relations for Outhottopie, trarsversely iscdropie and
L&O[fﬂ;}ic m;hEItdia ’

FIEe RLllllﬁl v Lammateﬂ Composttes: Effactive lamun wopertics from
filsar .nmtl_"_.v_c miezo mechapics, materied and  reforcnce  axis  system,
Teansformed stiffhess of laming, Stffness of a laminsle, Multidicectional
FRP Reinforced Laminabed Composites, Hygro-therial effects.

ENT Relnforeed Cumpugttcs Basics and catepories of CMTs, Bffaective
4, {mechanical properties of CNTs — ML simulation and other methods, Effective
properiies of CHT winforced composites.

Fanctlonally Graded Materials (FGMs): Basic idea based on Lessons from
Matore, Geaded microstractere - Characteistic dimensions and  spatiat

varations, Yoleue Fraction, rules of mixiure st effective ficld parsmwetars;
5. Chavacterizstion of propertics of POM, Mact-stuchusi-(herma-mechanical
properties, Uffective materdsl peoportics for cevemic-metal FGMs, Basic
mathematicat medelmo.

Smart Materials and Cromposties: Pieroglectric malerisls, Shape Memory
6. | Alloys and Super-clastic Materials, Numericn! Modeling of Smart Mdaleriats,
a‘&elnqpacc and Biranedical Applicanong of Smart hMateaals.

An.{lysh nf Struzetures {bLalm mid phates) ui' Futietinnnl Ma’mmh' Hutic
1 bears andd plate theery, Analysia of FRE ¢ CNT reinficed laminated composite
* Pstrucinres, Anafysis of Fonctionally sraded sienchares, Smart struciures with
i electromechanical londing, Fallure celterion and destgy philosoplies,




Reforences

Steuchuend Auvalysis of Polymeric Composite Matedaly: Turtle, Mark 1,
Shape Memary Abloys: Modeling and Engincedne Appheations: Lagoudas,
Dinitas C, (Fd.)

Smart Materials and Slructares: MUY, Gandhit and B.5, Fhompsen

Functionally Graded daterinls - Nonkincar Analysis of Plates and Shetls: Huis
Ehen Shen




AM22315 Multiseale Mudelmg of Advanced Materials

F}'cswmtlﬂu

! Elcetive o

Plt—l{.{]_‘l‘ﬂf:ltes

’hnnrneanng Malhf‘umtlcs i:hsm Malm-m]:-'. ('H:-lﬂ-nl:ﬂ- Advancesd Sul il Medumus.

Credit and ALY - 00T} () I(Cr)
Contact hours
Asspeaarm et Themry Exnnination: {Seheme) line Semester Exam: 60 marks
Metheds Mid Semester Exam: 20 mar ks
Irternaf Assessment (Scheme)r 20 marles (5 marks for atendance + £5 niarks For
Tabee-home assipuments, Smpnsﬂ { Quiz Test and Class Tatorialsh
Coiarse 3l. |On suceessfal completion of the course, stndond 35 expectad o bol Mapping
Chptcomes M. fable o) ) _ into P05
Demonstrate  understanding oo (he  fundamental  pingiples  of
1. |mokecular dyoamics, incinding equations of motion for moms, atemic i
ml:crau:hum. &l
Develop awarcncss on available conmmereial seftware for umtuu[ar
2. |dynamic simalstion and skitl for designing moleeulor dypwmics| %47
stnmibations ustng such soflware,
Acquire knowledpe an the cummctmn hetwoon mﬁ:-mlalmn available
3. {on sinubl {ie, atomisec) sad facpe (2, macmscopie [ contiuean) [ 12,4
seales,
Use molecular dynamic simolation das in a finite eleracnl auuutatmn
4, tend e able Lo snalyze, intorprof f explain and communicale the| 4. 3,78
resuits, cummu‘tsuratf b Elie sc!cﬁhﬁc CoRTETIURi Y.
dodes of Talk ard Lhalk { Power poiim presentations (as wogquived), Selbstudy {ss asshireed).
Drelivery

Topics to be
Coverad

{Inits {Detalls

1 Ttroduction: Examgles and motivation for exploring multiscaic behaviour-of
' pmaterials, Welevant materigl properties at dilbereat seates,

2 eview of Prefiminaries: Prerequizite mathematics, Fundameniabs of
‘| Thenrodytiamies and stalistics) wechanics.

Molecolar Dynamics and  Related  Isswes: Patticle-bused  methads,
3. 1EAMMEAM potentiats; beidsing from (0, Atemistic Plastieity, Damage &
Fatigue, Mubceular Dyparic Sunulalion dethoeds.

4 Mesn-scate methods: Overview and need, Quasi-continnem mrEhucla Density
* jFunctionsl sethod,

g Hamogenization and Bridging: bubi-scale hunmgcnwar.mn and a{un:.hastm
t hoamogenization, intcl seabe exchengs and Scale bridgine.

Camputationl ﬁp}l]ltﬂtmn. Variational multiscale methods, Mumerical
6. |vesnlution and asytwpiotic hehaviour of stochastic PDEs, Encehed continuum
mudeis and destpn,

Teaxt baoks,
References

b, Mano Mechanics and Makerials: Theory, Multmcaie Methods and ﬁppltmtmnq
Liu, Wing Kam, Harpoy, Kdnard 63, aed Pack, Llagold 5.

A Inbroduction 1o Theomal Physics: Sclwoeder, Daniel %,

A First Course o Finile Hements: Fish, Jucob and Aelytselio, Ted

Monlinear Finite Elements for Continua and Stractures: Belytschke, Ted, Liu,
Wing Fam, and bdoran, Brian

FRRE




AM22316 Appticd Plasticity

PiL“ ioqumt:,a

Diast gfnatinn T

Eleotive

Comitparan Wechanfosddpplicd Eloticip

Gredlt arul
Contact hows

ML) « OCF) -6(P) - - HEH)

Assesarnedt Theory Examitation: {Sehieme) [l Semester Exain: 60 miks
Methods i Mg Somester Exam: 20 aerks _
Internal Aszesstient (Scheme):20 warks {5 1nasks for attendance + 15 macks for
Take-bame assighmeants, Bucprise ¢ Quiz Test and Class Tutorials),
Course St No. On suceessful eompletion of the eourse, studend is expected | Mapphg into |
Outcomes ta he able to: ) FOs
VndersbarsE the clastic aosd plaslic behavior from siress-siein
I |ewves Foromatedalsat novoad lemperatuces gs orebased Lo 1,23
questions of slrength of simchines
Understand the pliysical mterpretation of mstedal constants in :
2. D . o A 1,23
mathematical fosnulation of constitutive relalionship
4, |[Uss phisticily fheary o design beams, platcs and shells and the 4567
7 lsyslem consisting of these structiral cloment e
4 Bevelop constitative reodels based on expesimentai veselts on 18
) matmial Lehavios i :
Wodes of Tall ane rh’lik fnaing, Power poinl presentations {sometimes), Scismudy oz Els:.]gmd},
Delivery HMands on trinig t]uungh Campater !*mgrummmg

Topics o be
Coversd

Umt¢ .B&ails - -

1, |Crystal piusthelty: Rosolved shear sitess & sivain, Latéice slip systems,
Havdsatng, Yiskl surther, Flow mle, Micro to Macro plasticity.

2. |Stresses and Strains: The Stress—Strin Behavioar, Analysis of Sircas, Moke's
Representation of Skess, Welovity gradicnt and rate of deformation, Kinomnics
of targe defbemation, 'The Criterion of Yielding, Yielding of matorfals wnder
complex stress state, Cheice of yield fonction.

. tMen-Hardenlng & Elastic-Perteet Plastivily: Classical thearies snd s

spplication 10 unilfonn & non aeifenn shress states, Haneloy vs, Prandtl-Reuss,
Elastic—Plastic Tarston and Hending uf 3etms, Thick vealled ej.rlmdtrs

4. |Theory of the Siiplne Field: meuiatn}n of the Plane Stain Trobbem,
Properties of ipline Ficlds and Hodographs, Soess Discontinuities i Plame
Gtram, Cotstoeclion of Slipline Fields and Hodographs, Anabytieal pod hMatix
Methods of Solution, Ewglickt Solations for Dircct Problems, Seme Mized
Boundury-Value Probtems, Superposition of Sliptine Fields.,

5, |Limit Anatysis: Cotlapse of Beams & Stacnires, |msverse lugding of ciymslar
plates,

£, §The Flow Curve: Lniaxial tests, Torsion tests, Compression tests, Bulzo tese,
Equatians to flow carve, Stain & work herdening Typoflesis,

T |vlestieley with Hardening: Taotropic hacdening, Mon associzeed flow rules,
i"mndll Rr;-uss ﬂuw theory, Kinematic !mnlmmg

2. F‘h'{il:‘ Illl.fﬂ.nhtv Inzlastie uckling of afruds, Hockliong of r;.h”u
istabilily, Choular bolge II'I},;[EI,tl'lil_t}"r Plaie stvetehing,

Tenaite

Text baoks,
Leferences

b, “Theary of Plosticiy: I, U}ak:aharty
2. Plasticiey Theory: Tacob Lubliner.
3. Basic Engiacering Plasticily: DWA Roes




4, The Mathemalieal dheory af plasticinr: RHiil
5. Finite Elements in Plagticity- Theoey & Practien: B R L Chwen and E
Hinton
A, Ceptinmesn Theory of Plasticity: 8, Huunhg
Fundamentals of the ey of Flastictiy: L. Knchanoy
. Plagticily for Enginecrs: Fheory aud Anplications: C. B Calladine

=

=2




AM22317 Eracture Mechauies

D-&mgnatmn

Eloelive

E‘omrurrmu .IWLc:'r:?ur-:'i'M;.lphed ’".f{:.'.-,!:cny

Crecht and

Contact hom_‘_s

1) -0(T) -OEF ) — 4HCr)

Arsorenie Theary I:.x“umn.:hun ("-.-chemc'} End Semester Exam: &0 ntrks
Methods Iz Semester Bxam: 20) ks
Infernal Asmnsmmt {bcheme} 20 maks (3 marks for alendance + !*? sewkes fov
Ta]-:-:, howme assiprmetts, Suprize /L Qniz TLai and Class Tuleials)
Covrse On successtul cﬁmple[um of the coarse, siur'im! is e»:pected Ma'pping inko
Sl MNo.
Outcomes jfohbeabieto; S e POs
i Understand the principles, application and Hwiations of faclue 1.4
| {mechamivs _ !
g {“alculate e frecime toughness of a wmaterid of standard 347
C specimen emmety _ o
i [_Imjcrstunﬁ the micye- ill(:{.llﬂllism‘i of frasture faibare in :m:tata 1,2
4. ['mmutat-: prablems in tevms ufﬁacb]re: msechamics 5 T8
.Mnde:: of Talk and chalk (n‘-am}, Power point ;Heqenlﬂtmm [‘inlnei‘.tmf:b}l Salf- m:d;.r fas assipned), }
DEHV&!}-’ Hunds on traiming ti]mugh Lumpuf:er E‘mgraummig

Topics to be
Covered

TInikg [ Deral |$

1, Inh sduetivin: Modes of loading, Creck growth snd [acture meelunismy, Need
for fracture ruechsnics, Linear elastic fractwe mechonics aml elasiic plastic
Fracture ::wchﬂnns

2 Falerpy RE,IEASE Tate; Hmiﬂcc Enerpy, Resistarce, Chiffiil Thcur‘j.-' af ﬁamuc,
Exfension of C(iffah Theory by Irwin and Ovowan, B-Curve, Pop-in
plienomena, Crack branching. Mecessary und sufficient conditions Gy feasiure,

A jCrack-Tip Stress and | Displacement  Ulelds: Ary's  alress  function,
Westerpaard's approack, Genevalized Westergaund's sppenacly, Wilkism's Figen
finetion approsch, Multiparkmweter stress field equations, Jnfiuence of the T-
sipess snd bigher order ferms, Role of photoslasticity oe the devclopment of
glress ekl cysations in frachure mechanics,

4, Siress Intensity Factor: Equivalence between 811 sand G, Various methads for
evaluaiing Svess Intensity Factors,

5. [Crack Tip Plostic Zone: Modeling plastic zone at the crack-tip, frwin and
Duagdate madels.

6. [Prsctmre Toughness Testing: Qualitative tonghness testing, By iesting, %-R
clwve tesliong, Tie :1mnm1reunen[5, J-R curve testieg, CTOD testing,

7. IMicromechanics af Yy imlure Cohasive slrength of gobids, Cleawge fraclare,
trtergranular fracmce, Duclile fracmre, Cimek detection methods,

Text hooks,
References

Elementary Engineering Fracmre Mechamics: T Feosk

Elerents of Frecture Mechanics: Prashant Komar

Erachie Mecheaivs - Fundamentals sad Applications: T. L. Anderson

Fostrgrduclioar Bo Frciore ddechamies: Eave Heblan

Fractre hechanies- With an [nfroduction to Mictomechanics: Dietmar Gross snd
Thomas Sexlig

& Fracture hlochanics fn [noduction; FLI" Crclumaton

L e




s‘«MMS 1% {;mmnuum L‘huuftgﬁ Mechanics

(Contact hours

Designatlon Rfective _ ) | _
P]-c..mquis]'mg Camitnunm Merhoricy, Linear Aloeben, Differestial Eqrations
Credit and 4{1.) - 0Ty - D{FY — Y

Assegsment
Methods.

v Thenry Examination: {S{:hﬂl.llt}

End Si:ﬂ_}ﬂ-ﬂ_tcl'-ﬁ.}.{;.!.'li‘. £ marke
Mid_Schstﬂr Exann 20 marks

Intevnal Assessnient {S:‘.imini.:j-:iﬂ marks 'l’:S ks for &E‘tL’J‘adﬂﬂLL + b5 marks far
Take-home assignments, Seeprise / Quiz Tusl and Chags Tikodals),

Course
{teones

3l Me. F

On suceessinl completion of (he canrse, 1tudeut g e:.pm:tcd

wlapping inld
tn he able tog

_]"Ds

1.

Tor select appr{:prm[:: damage meamnres ailfl to madet damsge

{7
using suitable varigbles

2,

To .understand  and  deriwve  theymodyuagucally mnsmtent

dissipation  petentials, constitulive equations . and  cvolation k4
equatmns

To classify and duacilbe different kl.m:{it, 1&\1;"1 of damage | 4.7

eyolibion

1

To implessent the danmgs theories far aildl}'a]b :}f damage W3 4 ¢ 7 8

stiuclures

Mndes“uf
Delivery

Tabk and chalk (maie, Power pceint pmscntatinns {srumetimes), Setf-study (o3 assigned),
Hands an treining theongh Compoter Programeming.

Topics to be
Covered

Lnits

Tetails

Essentials of Continwam mechanics: Tensoeal notafon, stress, sain,
invariants, equikbriver cquations, Domain and vadidity of contnu damage
techanics, soncspi of repr csi:ntatw& votumes eloment.

Phenmuenntariced aspeels of damage: Damage, nmnunement of damege,
modeling of dmmage through cfisstive area educhion, void valume fraction
and stitfess feduction, represontatior of dantage trough different ordess af
tonsors, coneepl of cfftclive stress, hypofbesis of steain eguivalence, stein
energy coulvalence, and complomentary steain coorgy sqiivalenee.

Thermodynanics of damage: Sate variables, dauage as state variables, first
and second law of thermodymmics, thermodyramics potenttats, dissipation

poieials, mnstsium'{: exrlyatinns, evnluiiun erjiatings,

Kiluctic Laws of D.urmj,ﬁ Evidutton: Unified formutation Gf damnge faws,

dumage faws for biitte, quasi-brittle, duetile, ereep, fow cycle and high vyele
fatipuc.

Damape Anabysis of Steoctures; Implementalion of isotropic damage theoty,
case siudes from Hterature,

Text books,
References

al On LA e A B e

A Course on damage mechanics: Jean Famatire

Crntiauurm damage mechanics: 5. Mnknnl

Mlecharics of solid materials: Jean Pemaire and 1. [, Chaboche

An Introduetion b damage mechanics: Lo M. Eachaney

Dramuge mechanics with finile lements: P L Kattan and G. 2. Voyiadiis
Damage mechanics; Duzan Keajcinovie

Dama pe wechanics: Goorge 2. Yoytadiis and Peter [ Katean )




Designation

A“MHEIF? Analysis nnd__Desigﬁ nt‘_Cmnﬁﬁsite Structarces

Elective

Pro-requisites

i'fJ.l.h'.’er}H Me-:.hf:mm ¢ Bafid .i'l«f&f(..rmmc‘j H{,u.r( Eﬂu,l}rewmg Meaihenatics, _Ilil_l'[:’.rﬁ'
Adwetn, De_,r'ﬁ':reuna.f fqrffmmw

.{.'Jredis and

4(LY - (T — OF) — HCx)

Contact howry _
Mssessment Timn}r}* Examination: {Scheme) End Semesier Bxam: a8 vacks
Methods Mid femester Exan: 20 owuks
' Tnternal Assessment {Si:lmne} 20 marks (5 mavks for attendance + |5 mmks t‘m
Tuke-home assipniments, blrr[:l] ise f Qi Tost and Class Tutarials),
Cnese On seeccessfol enmpletion of the course, ﬁu{hm{ Is expected Mappinu info
&L Mo, B
Ncomes (0 be able to: Pz
. 3 Apply H]e bugic theorfes o} bending, Imclmng and vilsation to b2
" | laninated beams, platos and shelts T
3 Uniderstand ihe sieess dietribution in lanmmter! beams, plates 474
’ and sheils v
3 To understang clifferent mechanies test me_!huds and degipn 1467
h e tesks for chmmtcu?'ttmn T
4 Te desipn the dunage t{ﬂerﬂﬂt CTHOGHE SEJIILLIIES Dy app!ymg 4T
) the failgre thoores. +h
Modes of Talk and chatk {main), Power poitd presentations {somactimes), beii—study {as nsmgncd},
Delivery Hands on trainiag through Computf'ergmmmmg

Topics to be
{loverad

Unjrg N n!a]!b

1. Introducton; ,f-'uusulmpm e!aslmlh “Jtmtal Wock Pri mcm!::s Vuriational
wdethads, imnsl‘urmatmn af Stresses & Steains,

2 Analysizs of Cﬂlnpu&lte Structores: Ctaﬁsmal lamination  Heory, shear
defoimation thearies, Rending, Buckling and Vibratinn of Besms, Tates aod
Shetls, Damage Mechunisms and Failurs Theoties.,

KN Charavtecization and  Testing:  Charscferization of [her & maliix,
Meuechanical Testing: Tension, Comprossion, Shes, Flexure, TFoachne
Toughness, Tmpac and Compression After Tapacl (CATY

4. Intraduction te Conposite Design: Framewak for Composite Resign, Phy
Crientation and anangement, Use af Faiture Criterion, Sizing af Huw
f.ﬂsmnﬂtu

Text books,
References

hechsnics of flbrous composites: Carl T, Herakovicly

Itroduction to Composite Matesial; Stephen W, *V'sai and H. Thamas Haho
Cotmposile duterials and their use in Structures: J, 1. Vinson and T.W. Chan
Composite Stuctures-Testing, Avalysis and Desipn: 1 N. Heddy and AV,
Krishns Mooty

3. Cumpuositc Materials - Design and Applications: 12, Guy, &, V. 1oa, 8. W.
Tsai

N

£ Introduetton to Composile Materizls Design: B 3. Harbers




AﬁrIZ;JZ{! ﬁ‘ﬂ&'uﬂ]ﬁchﬂlliﬂsm o ;

DL"-‘;F!TII‘IT.IU"I

T

lt"lrr‘lwe

I‘m—1uptmheb

ot Mechaics, Theory of E}as!.;uf]f

redit ancd
(‘nntatt hows

4{_1 - T - 0F - 40

ﬁb&i&ﬂlﬂ&l‘lt
Methoda

Theur.:;r Framinaition: {Seheme) Bud Sernester Exany 60 marks

Wit Semester Exany 20 avarks

lmm nal Assesamont (Scheme}20 mﬂrks {5 wavks for atesndance + 15 marks for
Take—hmnc asmgmner‘ts ‘“:'ulpns:, ¢ Ouilz Test and Class Tntunahj

Comrse
{Chgtoommes

On sncaesainl cumple!‘ima of the Laurse, tuc'lent iy expocted ; M.{ppmg nta

Si. No. to b apbe to: Pig

Rewgna7e the mathemeticat i"r'tmcwmkq dud leamm
1. [fundamental maihamanca] solutions  for  various
inclusions and inkomogeneity problems.

I,2

Drevelop an wnderstanding of micromechanics-based
2. ttheories for the computation :of effective material
propertics of heterogensous materials,

1,2,4

Undersiamd the different Hmm_gghiz_miml techmigues
3, land develop skills to perform homogenization of

2, 4,7
heterogeneons materials by commereial softwarc.

Understand  the complex constitotive matcsial
hehaviowr (viscoelasticity' [ viscoplasticity) of
heterogeneous materials apph,rrug micromeciknics-
based theories,

Leare and develop skills to  implement the
constitative  malcrial  bebavier in commeccial
sofiware for solving boundary value problerns on
{helerogeneous materials,

5 4,5,6,7,8

Modes of
Dabivery

‘Falk and chalk (main), Power point presenlations (sometimes), ‘-;elﬁstud;r (as azsigned),
Note: Assignments involving coding and discussion of mngmng rescarch
i the refated fields (discussion of rescarch papers) need to be given to the
studen(s on the Following (or similar} topics!
1. llomogenization by computational methods using FEM-bascd
commercia) sottware ABAQUS®.

2. implementation  of material  behavior {cffoctive mﬁmcia‘l
properties)  throtgh  user subrottines (UMATVUMATY i
ABAQUS™.
1. Computation of effective properties by varous micromechantes-
based theoties
Tupics to be Units { Deialls

Covered

1. | Introduction: Scalars, Vectars, Tensors, Mathematical
frameworl and notations, Mechanics, Micromechanies, Review of
linear elasticiby

3. Inclusions and imomogencities: General fheory of cigenstrains,
Bigenstraing and cigenstresses, Fundamental solutions to
ecigenstrain probiens, Foder seres md integrals, Three
dumnensional Green’s function, Eshetby's solution for the
inclusion problem, Bilipseidal inlomogeneiies, Tshelby's
equivalaice principle, Interaction between inhomoganeities




Lﬁcctwn nr apertmx of helerogencous med1a~ ﬂvr;,rage straing
and siresses, Hill's lemma, Voigt and Reuss Approsdmations,
Upper and lower bounds, Hashin-Shivikman bounds, Difute
inclusion method, Self-consistent method, Generalized self
vonststent method, Differeatis] self-copsistent method, Mori-
Tunaka method, Composite spheres and composite eylinders
models, J:ﬁﬁctwu therwal and clectrical properties

memgenuafmn te-:hmqms far heterogencans media;
Representative volume stements, Boundary conditions for
representative volume elements; Rﬁndum ang Perjodic
nierosiruchires, Pcmu‘brxtmn mﬁth{}da Naon-linear
homogenization methods, Diregt numerical homogenization
schemes, Compatational niethods, Niumerical examples
mvolvmg pmgrammmg in M!—'CFI AB/FORTRAN /PYTHON,
Numesical practice in applying pmmdm boundary conditions for

carpitalional hnmﬂgcﬂudtmn usmg linite element software
ADAQUS®

Micromechanical mudcling Micromechanical modeling 01"
viscoclastic and viscoplastic constitttive hebavior of composites,
munerical implementalion of constitutive behavior in finite
element software ABAQEIS® by user material subroutines through

FORTRAN pmgrammmg

References

Text books,

“Micromechanics of snla{ls” DR, Axchad, Blsevier Scientific
Pub., 1978, .
“Mmumechanms of defects in solids” T, Mura, Springer, New
Yuork, 1987,

“Micromechanics: Overall Prapertics of Heterogeneous Materials™
. Nemal-Nasser and M. Honi, Nerth Holland, 1998, -

“Mechanics of Composite Matexials” R. M. Chrigtonsen, Dover
Publications, New Yaorlg, 2005,

“Tondamenials of micromechanics of solids”  Fanmin  (Q,
Mohammed Chmlmmu John Wiley & Sons, Inc, 2006,

“Practure mechanics; with an introduction to micromechantes",
DHetmar Gross and Thotas Seelig, Springer, 2006, “Introduction to
Mictomechandes and Nanomechanies” S. Li and 0. Wang, Warld
Scientific, Singapore, 2008,
"Modeling  materials:  continwan, atomistic snd  mwftizeale
techniques™ E.B, Tadmor and R.E. Miller, Cambridge Universily
Press, 20113,




Ahm F.IEE'EI lJ-—dﬁGlle]l: Tr ﬂlladllLtrS

Desigaution i feclive
PFE-!'EquisiTJ::S Ha,r.r f .wf"u al/Efcetronies .I'-Jrgn:emng, !1'";:-.*;,' i npagf.lz'wu
Credit and 4L} - - O[T} — 0¢F) — 4(C}
Conkact hours _
ASSESAITHALY Theory Examinstion {._Sc]tcma} Tud hanew Esan; 40 mmks
Methods Mid Semester Exarn: 20 marks
T Infernal Aksessin rmf (Schemel; 20 macks {3 m:uka lur ftendance + 15 mmke fir
Tale- han a:.:.tg1lment=: Su‘spnbf: { iz Test and Class Tutor Lah}
L DS . ton mcce“ﬁﬂ :unlplut‘iﬂﬂ ot the cﬂulae, Stmlcnt is expELied Mapping into
Bl Ma, '
Oulcomes Lo be aie to: - ros |
1. thdenti Fy the Stgulf {:auct of acuus[:m m ‘uman life, £,5.0
Apply cluLm—m&chgno acupstical . anaioi,}r [Lquwalem .
2. 33,6
ciroit tn&fhﬂd} for e[tﬂtmamusuv; traru;ducer _
3 FDosign awd simudate mlcmplmue ank inudspeakat 478
Modes of Tabk awd ¢linlk {main), Powsr point. prcs::u[a:tuns {mmatlmcs}, Sttt -:mrl;,- {ns aamgncd],
Diclivery Hunds o training throogls O ¢mputg_ffrummn}mg :

Topics tn be
Covered

| Units ! Drekalls

L.

Introduction to Aéoustics: Acopstic variables & basic relulions, plane &
sphoiical waves, veflcetion & ransmission, tacagion & reecplion of acovstic
waves, ahsarptian and attermation of sound.

Flecive-Mechann-Acoustical Awalogy: Introduction, basic syuations and
impedances, ansformer wed pyrator, -simple barmonic oseiliator, Hebmbobtz
razonatut, boop analysis, cireuif ¢lemants, Lagrange equation.

Acoustical Flaments: Basic acaustic slements, specifie acalstic unpn:danw
mechanicz] unpet!mce, etoctricad impedance, aconstic radiation impedanets, duat
bnpedance, cquivatent circuil mode], various scousticad exmnples, Frequeniy
and wavelength, 48 ":l.:alr:1 w0 res e tevel,

Dasie Theory and Mﬂﬂ&hi‘l" of Microphone: Inboduclion, types, rosponss,
sensitivity, specifications,-directivity pattern, microphane away, m1{:mphotte

wipuation, cloctiel condenser uucmphune (REMY, E.CM moele] for variony types
of microphong,

Basic Vhenry and ModeHog of Meving Coll Transducer: Iiltmductmn typrs,
reciprocal and anti-reciprocal sysicin, T8 . parameters, speaker non-lincaritisg,
eglivalent citoudl representaion, towdepeaker enclosues, types of loudspeiker
enclosure and corresponding citwls, totab harmonts distortion, intamedualation
distostion, mimaltrs londspoaker,

Theory and Analysis of Piezoelectrie Transducer: Briel introduction to
piczaclecidieity, plezoelectric matorials, piezoelectric deviees, polarization,
equivelent  chicult, pieroelectic  sccelerometer,  pieszoeleckic speaker,
piazueiech fc microphone.

7.

Term Paper: On recent advances hazed on hL-:,raEure sur\rey andfor laldimdnstry
vigit.

Text hooks,
Referencoes

h e b Bt omn

. Acousties: Eeo L Boranek

. Trtroduction o Eloctro acoustics and Amaptifier 1esiga: WL M. Lench
Acgusties-An Tatroduetion: B, Kattnalf

. Fundnmentals of Acoustics: Winsler, Frey, Coppens, and Sanders

. Audio Eugitesr's Beforenee Boels Michasl Talbot-Sanith (Bdiberh
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CWISEON AND MISSION OF THY, INSTITUTE

VISION

Ta establish a unigue identity {or the ingtitute amongst nafioaat and intemitional soademic and
veseateh orgsnizations throngh knowledge creation, sequisition and dissemination for the henefit
of society and humanily,

MISSEON

« To generate high quality human and knowledge resonrces in our care areas of conspetenee
and emetging aress o make vafuable contribution technclopy for social amul ceonovmic
development of the nation. Focused efforts to by nndertaken for identification, monitoring
and comrol of objective attributes of quafity and for continuons enhapcement of academic
processes, wHiastruciye aned ambience,

s To efficacioushy enbance aed expand, even beyond national beundaries, s conteibution (o

the bettenment of tochnical educalion and offtr intermulional programmes of teaching,
cansultaney and rescarch.

VISTON AND NIISS-EDN OF THE DEPAR’I‘MENT
VISION '

Ta establish itself as a deparment recognized for ity quality post graduate education and
research in the broad field of Applicd Mechanies and ateriats.

MIESS1ON

VISION

Vo establish iself as & deparfment vecognized for is quality posl graduate education and
research in fhe broad field of Applicd Mechanies and Materials.

MISSION

a  To produce high quaiity husman resource in the area of Apphicd Mechanics and Materials
Fnpincering by way of continuous up aradation of curticnlum, improvement in academic
peocesses & mbience, and faculty & infrastracture devetopment.

e To crcate knowtedge resouree through research in cmerging areas of Applied Mechanics and
Matorials in collaboration with nativnsl & ntemational acadertic, Tescarch and indnsingl
organizations and disseminate the sarme by contributing and conducting STIE, Worvleshops,
Symposiums and Conferences.



Program Educational Objectives (PEQs)

The FProgrom Educational Objectives [PEOs) embody the expecicd sccomplishments of
students, who seceessfully passed from the propram, tunng there first few years (ahout 3-5)
following their post-graduation, The PEOs for the presootly proposed program in M. Tech,
(Fhuids Tinpineering) are 1 follows,

PEO-1: To apply tundamentals of Fluld Mechanics and related arcas of Engineesing i
define, muodel and solve wide range of enpinceting problems pertaining to Fluids, Thormal
Engineoring and Turbomachioes,

FEO-2: To deveiop Fundamental mathematical and scientific principles s well as
eomymitational and expertmental lechnigues to meet the demands of engineeting and scientific
practice in industry and R&Ds,

PEO-3 To provide continuoss thrusts on new arcas of rescarch and development in
Tlnids Fngineering, particuiarly those that cross the boundaries of tradilional disciplines,

PEQ-A; To strive for coblaboration with academis, R&D organizations and industries at
nationat and international platforms,

PLEO-5: - To inculeate fhe skills of cotporate othics, environmental, social responsibility,
conunenication, caployabibity, protessionalism and Jeadership in the posl-maduate sludents by
involving experts from commerce, industry and smalf emterprises.

PEO-5: To make students aware ahout the impartatce of fe-long and seif-leaming and
maks them candident and colbustastic enongh for the same for helr professional growth, This
would also enable them to suceessfully pursee higher [ advanced studics, iF they so desize.

"E0-7: To continually review and modily M. Teck cumculum commensurates with
dynamically changing employmentfenpagement demands hy active involvement of stakeholders.

Wlapping of Program Fducational (hjectives (PROS) to Mission Stutemients (S}

Missior  § o1 ] pEO2 | PEO3 | PEO4 | PEOS | PHOS | PROVT
Sratements
MS-1 J J N "I N A
- ; EREREE




6.

10.

Graduate Attributes {GAs):

The following Geadieate Atfridures (GAS), atlained tvough the Program Owicomes mentioned
later, would help the seccessfil stodents passing throngh the program to achieve the
aforementioned PEOs,

Scholarship of Knowledse: Acguire in-depth knowledge of specific dis‘.ﬁip!ins or professiona)
ares, including wider aad glabal perspective, with an ability to discriminate, svaloale, aualyze
and synthesize cxisting aud new knowledge, and integration of the swme for enhangement of
knowledpe,

Critical Thinking: Analyze complex engimeeving problems erniicaily, apply mdependent
judgment for synthesizing information 1o make intellectual andfor creative advapens for
conducting research i 4 wider theoretical, practical and policy comtext.

Problem Solving: Think laterally and ariginally, conceptualize and solve engimeering problems,
evituate 8 wide range of potenttal solutions for those problems and arive at feasible, optimal
soluttons after considering public health and salety, culivral, socictal and cnvironmental faciors
i the cose areas of expertise.

Research Skilk Extract infonmation pertinend to unfamiliar problems through literature survey
and experiments, apply appropeiate rescacch wethodologies, technigues and tools, design,
conduct experiments, snalyze and intarpeet data, demonstrate higher order skill and view things
it a bioader perspective, contribute  individuallyfin  proupds) to . the  development -of
scientific/technotogical knowledge in one of more domains of engicering.

Usage of madern toals: Create, select, leam and apply appropriate technigues, resources, and
modem engineering and 1T tools, including prediction and modeling, to camplex engineering
activities with an understanding of the Hmitations,

Collaborative and Multidisciplinary work: Possess knowledge and woderstanding of group
dynamics, recognize opportunities and contribule positively to collaborative-mulbidisciplinary
scienlific research, demonstrate a capacily fov selfmanagement and teamwork, decision-aking
based on open-mindedness, objectivity and rational analysis in order to achieve common goals
and further the leaming of themsclves as well as others.

Project Management and Finance: Pemonstrate knowledge and understanding of enginesring
and management principles and apply the same to one’s own worle, as a member and leader ina
team, manage projects efficiently in respective disciplines and ymilitdiscipbinary envivonments
after consideration of economical and Anancial facions,

Communieation Skill; Comnunicate with the engineering commumily, amd with society at
large, regarding complex cnginesring activities confidently and effectively, such as, heing able
to comprehend and wriie effective reports and design documentation by adhcering {o appropriate
standards, make effective presentations, and give and receive clear instructions,

Life-iong Learning: Recognize the need for, and have ihe preparation and ability to engage in
life-tong learning independenthy, with a lngh tevel of enthusiasm and commitment to improve
knowlcdpe and competence continuously.

Fthical Pructives, Envivonment and Secial Responsibilily: Acqeive professional and
intellectual intemity, prafessional code of conduct, edies of research and scholarship,
consideration of ihe impact of research outcomes on professional praciiees and an understanding
of respansibitily to contritmte to the comemunily for snstainabie develonment af society,

Endependent and Reflective Learning: Observe and examine erilically the outcomes of one's

actions and make comcetive megsures subsequently, and leun from pustakes without depending
on external feedback.



these aforementioned GAs represent the requited linkage between the Progranr Oufcomes and
the Prograem Edueational Objectives.

Mupping of Gradiate Attvibutes (GAS) to Program Educational Obfectives (PRGOS
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Program Ontcomes (POs):

The Program Chiteomes {POs), which reprosond the immediate  laowledge, skilla and
capabilities to e woquired by the students on successtul complotion of the [woposed profram
and facititales the attainment of PEOs at a longer time span, are as follows, Numbers inside
patentheses indicate relevint PEO(s). to which the PChs miap,

i, Fundamental Mathematical, Sclentific & Fnginecring Knowledge and Skill {1,2)

¥ Acquive fundamentul knowledge of Mathematics, Natwral Sciences and

Enginecring and ability 1o apply the same i Fluids Lngineering and relaked
aroms,

2. Knowledge Development, Analytical and Probler Solving Skilis on Core Fluids
Engineering Subjects (1,2}
¥ Knowledge on fundamentals of Fluids, Thermal Engineering and Turbumachises,
% Ability to identify, formulate and sobve engincering problems related io these
areus.
3, Ability for Practical Experimentation and Information Retrieval Sill (2)
¥ Ability to design and conduct expertments, perform computalion and mumerical

analysis, as well as to analyze and inlerpret data obtained Bom gxperimentation
related to Fluids Tingineering.

4, Acquainfance with Maodern Tools, Softwares ete in Fleids Enginecring (2,3)
» Awareness on and skills to use modermn tools, software mnd cquipment for
antalysis / experimentation on problems rom Fluids Engineering or related areas,
5, Communication Skills and Personatily Development, for Team Work and
Leéadership Qualilies {3} '
F Ahility o communicate effsctively, bath orally snd in writing,
B Ability to. finctiun as a productive member of a team, including leading a team if
required, for handling multi-disciplinary engiueering projecis.
&. Innovation, Creativity and Real-fife Engineering Design Skilt (3,4.5)
% Inoulcation of innovation and creativity for design competence, congidering

cument standards and repulations, for concepiual design, which requires
nitegration of ideas from different Fluids Engineering topics.

¥ Ability to design a system, component or process b meed desieed needs within
technalogical, socio-economis, envitotumental, political and cthical constraints.
7. Awarencss on Lafest Trends in und Role of Fluids Engineering (6,7)

¥ Knowledge of contempovary and emcrping issues in Fluids Engineering and
retated areas as well as the role and importance of Fhuids Engineering in the
socicty.

8. hmediate Employment and Preparedness for a Successhul Caveer (5, f, T}

¥ Development of ability and skills to face asd succead in compulitive
examinations, johs, and higher smdies, research.

8, Motivation and Awarcness on Importance of Contlnuing and Higher Edueation (6)
% Awareness on the need for, and an shility Lo engage in Hfe-long learning and seif-
leaming.
S dlotivalion jor - advasced wud Joghor siedy on Laids sad relevaal arcas ol
engineering, for further developing prefessional skilt and research poleniial,
10. Professional Integrity, Envivonmental and Social Awareness {3}



¥ Ability io understand the impact of a0 engmeedng salution on plobal, ecoannmic,
© o envirommnental and societal contexe.

# Understunding of prolessional, ethical and social responsibitity,

Mapping of Progran CGuicomes (POg) to Program Educational Objectives (IMEOs)

POs | PRO-1 | PEO-2 | PRO-3 | PEO-4 | PEO-S | PEO-6 | PEO-7
POt | A | J
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Proposed Programmnie S{ructure
M. Tech. (Flnids Fngincering)
{ Semester {Total Credits = 20):

! " Course

Subjeet Name

L1 T [P [Credits] Distribution of
Code __?f!_@_t_'_](ﬂ.hut of 104
TA | Mid | End
' Sem. | Sem.
S S . o | Exnmy Exam
AM21101 { AppHed Mathematics and Computation 4lojo1 4 [20] 20 | 66
AMDIIOS | Advanerd Fluid Mechanics dr )b 4 201 20 60
| AMIIXNE |Fleetivel 41040] 4 120) 20 | 60
AMIINNY |Eleciive-I1 41003 4 20 24 &0
AM2INEX |Flective-1l] 4lolo] 4 J26f 26 | 60
List of Electives (Semester 1):
Tist of Blectives (for Fiectivesd, 11 and Fily:*)
AM21106 | Cormputationsd Fluid Dynamics
AM21343 | Acrodynamies,
AM21344 | Wind Engineering,
AM21345 Research Methndnlogy.
AM23311 | Applied Elasticity
AM21341 | Bio-Fluid Dynamics.
AM21346 | Multiphase Flow,
AM2I347 ¢ Desiym of Experiments,
AM¥ R Applied Therma] Engincering
AME** | Wave Hydrodyoamics
AM21342 Counvective Heat [ ansfor.
AM**#* EMicro and Nano-Scale Flows
| ML 11348 | Gas Tuihme__s_t_nd Jut Propulsion.
11 Semester (Total Credifs = 20):
[ Course Subject Name LI T [ P iCredits| Distribngion of
Code Marks out of 103
TA | Mid | Ead
Sem. | Sem,
. Exam]Exam
AM22104 | Twrbulence 4L a0 4 20 | 28 | 60
AM22204 | Fluids Engineering Laboratory 0FO;6l 4 1 261F 20 60
AM22XXK | Flective-TV Alo o] 4 w20 20 | 60
AM22XXX  iElective-V 400 4 120] 20 | 60
[AMZ2XXX | Eiective-V1 4100} 4 126] 20 | &0

List of Flecti

ives (bcmestex II)

AMIZHJ

Adw:lcad { mnputdhﬂuﬂl I lunj L}}fncumc,a

AM22340)

Flmd Siru{.tme 1ntemct1m1

AM22341

Boundary 1.ayer Theory.

| AN 22342

Thesign of Pige Networks. o




0£22343 § Thermo--Fluid D}rlmum.a )

AM22343 Dresizn of Fleat Txchangers.

AN22344 | Design of Hydraulic Turbines,
AMI22345 | River Enpinceting,

ME22335 | Advanced Gas Dynamics. -
AM22346 Industrial Asvodynamics.
AM22M T} Desion of bapeller Purmps.

AM 22348 | Condition Mesitoring, Dingnosis and Predictive Maintenance of Pumps,

AM22349 | Numerical Methads for Comprassible Fhows

AM22350 | Water -I*‘ﬁotp;_'iﬁi: and Life Cyele Analysis

AMII* Parijele Techaology

AM223** | Bulk Solids Handling
AM2235% | Muyltiphase Flow Laboratery

:%I'vlllf:‘_‘_""_’ | Computational Heal Transfer

111 Semester {Totat Credits = 20):

8 No. ! Suhject Name Credits |
; ANM23654 E;pcuiul'-““-'E:'t'u&w']?erm Project/Stale of the i
L ArttColtogquinm Indagtrial/Ressarch Trataing _
AM2360d4 ThesisfPraject 16 ]
IV Semester (Total Credits = 20):
5. Na. _ I Subject Nae Credils
...... AN2IGoT | TuesiProject — T

Mafe: The distribution of thesis evaluadion maris swill be as lollows:

1. Supervisor(s) evaluation component: 60%
2. Otal Board evaleation component: 40%



Seamester-i

!"J-es;gn.mon

-'Reqmrc:d ! Elective

AMZLAOL Applicd Mathematles an Compndation

Pro-roaguisites

Ewgineering Mathemalivy & Comptber Programming

houes

Cresd i e ot

LY

Asscusnicnd
hledhods

Coae Ouleenes

Theory Emmmmfou fSeheme)

Eu\d &.ﬂnester! xam 6G mmks
B Semester Eam: 20 madks -

Tuter unl Assessment fSelueine):20 naavks (5 mavks for at‘tu:udancc 15 mavks far
Take-home assizrments, Saptise /! Qu!? Teat and Clazs Tutorials),

_ 1on Succcqstul mmp]ﬂinrl 01 the counrse, student ‘;s cxpm:terl Ln[ Wapping inta
Sl Mo
be abie ta: (POs_
P To Edendify the dillerences bubween “Exact methods & |9
" | Compubdional Muthads™ and spplieations of thess methads. ’
To Geyciop knowledgs of cxpressing a real 116 problem in tetms
2. of mathematics i.eto develop the skLiE of Mathcmutical 14
tindelling,
T BensdiBy and deveinp !,he hkrll o sedve real 1ife engineering
5 prohbems e.g. Nonkinear Probiems, Inifial Value & Boundary 456
T Walue Prabtc:ms, Muamecrical Dt[fcrl..nmtlun & lut:,gm!mu o
jrabicms, ‘
4 Ter deva}np skl nf'wrltmg Flow Charts of real life engineering 6.7 %
__|problems and transform thosc inta computer propramaing -

hiodes of Delivery

Talk and chalk (maind, Power poinl presentations (sometimes), Setf-smdy (as assignad),
Hands oo rainmg theotgh Complter vogennnting,

Topics to be
Covercd

Units | Details

1. Roview of Blementary Engianeering Mathematics: Solution of homogeneous
ared nan-hamoganects equatiogs; Power series; Laplace transform and its
appiicatinns; Foues series ared Fourler transfonm -

2. |Linear Algebra: Maivices and Linear Transformaitons, Operational
Fundamentals of Linear Algebra, Systems of Lincar Equatioss, Gaess
Fhitination Family of Methods, Speeiad Systenas sad Special Metbnods,
Wumerical Aspects in Lincar Systoms, Bigenvalucs and Bigenveciors,
Diaganatization and Similaity Transfonmations, Jeesbt and Givens Bolation
blethods, To-disgonsl bulrices, QR Decomposition belbod, Cigenvalue
Probtem of Geacesl Maloices, Singubar Yaboe Brecnimgosition, Direct and
Iterative solvers,

1, | Ordinwey Differentinl Equations: Introduction 1o ordinary dilferential
equations, howwopeneous lnear equations of second erder, ner-homogeneos
linecar cquattans of scoond srder, ee sl foreed oscillalion problems, prolilems
with variable cocfictents, system of cyuations,

4. |Pardal Differential Equations (I'DEs): Existence and unigueness of diflorential

gqualions, nahure af sohtion, Hyporbalic, Parabolie and Biliptic PDEs, ronbinear
TDEs.

A, [ Moplnewr Bguations: Motivation, Open and braketing metod, Bizcction, Fixed
point, Mowkon's methed, Scoant and False pesition method, Rate of convergence,
herits and demeries of mothoda.

6. |Mumevieal lntenlutinn wEotvation, Mawton-Totes method, Trapezoidal s,
Simpson’ & mle H_hnmhmq integratian, Cravss Quadratuec.

N Tuilial ‘n.-"ahm }‘mhlem tlativation, Foulers methad, Maodified Euler mr:thad
Range-Kana methnds, Adaptive mbegrations aud gudltiseyp methods,

g | Boumdniry-value and Higen-value Problem: Melhets and J‘\mnlmtlmw in
dlechanics,




Toxt books,
Rcforonces

Lo 1 o

I P I D S

Fhimerical hlethods i Cogineecing: ki Sabvador

Applicd Nuenerical hielhods: B, Camaban

Appticd Munserical Asalvsis: CF. Gerald and P.OL Whensbey

Mamericat bathemalios & Compaling: W, Cheney and D, Kiancwid

Applizd Paviial Difterenlial Equations: Paol DuChatena aod David Zachmwon.
Payiaal Thifferential Equations for Scientisty und Engingers: Stanley . Fadow,
Mumetical dMethads for Pardal Differentis] Equsiions: Wiltiam F. Anses.
Mumerical wietheds for Lbliplic and Parsbolic Tartisl Differential Bquations:




ANLA1105 Midys |:11.CLd Fluid Mechanics

Dr*-,:gummn

Hequired f flsctive

'P1L 1l..<;um[es

Credit and L’nn&:ct.

Enpinerring F il ."P!F'r ."uni':r £, .-'-r:'é'.l nr-fmi'y:.l{mrm

LT
houes
Mszezzment Theory Expmiaulion: {S-:;'t.w.nm}-. S
bfethnds

End Somesicr Exar 60 madis .
Ml Seemzster Exam: 20 mscks

Interinal Assessrnest (Schemel 20 mavks (5 marks for sttendance + 13 macks for
Take-homes assigmnents, Surprise ! Quiz Teat aond ("Ea-;s Tuzariaks},

¢

H
H

1

e e — ed
SCon s Omibegies " Cin qlquqtul: mmple:mn of I:Iw r'miri“e euulcm is pxpooied to)| Mapping ol
L Nn. )
he alle ko: o Piis
1 A abibity o spply comivel walome apreoach 1o problomys in 1.7
______ . Eludils enginecring, ™
An zhitity to use potewtizl flow themy #e solve flnid
1. 12,3
mechasics probloms.
3 An ghility u‘tanm’y i:lnundal_‘,-' layet wepam.tmn HR causes 5
’ arel eontal. _
4 An abilily W apply the coneepts developed for {luid How 6.7
) and ysis e issues i aemapace desipn, .

Modes of Deltvery

Talk and chalk (msin), Powsr poinf prescirtations {somuelimes), Sebfostudy (is assigned),
Hands on iraining thooegh Compiter Progrananing,

Topics fo e
Cowared

Linits | Detglis

1. Basic Conservafion & Governing LTaws:  Stelistieal &  continwum

methnds, Eulerian & Lagrangian eoovdinates, matevial derivatives, conbal
volumes, Weynolds® transpost thearem [T, conservation  of  mass,
pwrerttiun and energy, constitutive egoations, Navier-Stokes equatioos-
dilferentinl & mtergral approach, energy equations, poverning eqnalions
for N{:wh}umn Duids, boundary conditions.

2 Potentind Flows: "'itnices strgamn fimetiong, sabation of potentiaf equnrmn
How inoa seclor, {low aeoond a sharp edee, flow nest o bl nose Dopees aud

mament on @ cireidar eylinder awd  spleve, confomal  anslemsioss,
Juukﬂwskl tranzfonmations.

1. Visonus lnmmple“ihie Flows: Hxaer soletions for Coustte  flow,
Poiscuitle flow, flow hetween rolaling eyiinders, Stokes’ fst problem,
Stabkes' seeond probletr, pulsating Hlow botween parallel sartaces, stagnation-
peint fow, flow i convergent and divergent chaneels, flow over porons
wall. Stokes approximation, otaling spheve in o fuid, miforn ow past a
sphere and cybtinder, Ousen's approximation, HebeoShaw Aow.

Text books,
Reforemons

d, Introdeeiinn (o RBowndsry Dayey Derivietion ol boupdary layer
equalion, How potentiat [Tow complewents B.L. cquation, ntegral sofution
of B.L, Lamisar and terbulent boondary layees; transition; B.L. sepacation
artd saptrol.

5. fntroductivn 0 Compressible  Flows Velocily of soond  and i
mapewtance, physical difference bebween  incompressible,  subsonic  and
supersonic  Bows,  Mach  number and e sianificance, fsentiopic Flow

throuph nozeles, shocks and expansion waves, Rayleigh and Fauno Flow,

f. “Fundamentz] Mechanics of Flatds', 1. G, Cuerie. j

A UFmsdadians of Fhgnd dMeciipoes™, 5O
Muew Delhbi,

3. “Adyanead Fluid Mechanios™, W, Mumdidbar & G, Bigwas, MNarnsa
Publishing, 2065,

4. “Houndary Lag,re: ‘Fhenry”, TF Schbichiing, ath ¥diton, MeGraw-(Hl loe,

Tuan, Proobce-1ladl Iy I‘v‘ |,




(R0 .
s “hiodern Cempressible Flew with Histocical Perspeelive™, Jobin B Andersan, i

wfelran Hilk :
7 "Fundsmentabs of Avrodynemics™ (Ind ed, 3B Anderson, MeDraw Hift
B "Fondaaentads of Floid Mechasics™, B.R, Muusen, DF. Yome & T.1L
Okiighi, 2od Ed.,
Iohe Witcy.
o Mlnleoduciiont o Fhid Mechanies”, W, Fox & AT McDionald, Sm
Edition, Joho Wiley,

2001,
- 0. “Viscous Fluid Flow”, F, M. White, 2" Editian, MoGume-Hill, 1991,




AMEII06 _ Campulafional Fhrirl thynzinics

]_J-:mgnmlnn
L Pre-remquisies

1

E ]'tugmred { Elective

| Engrtnearing F Slid  Mechanics,

Hen! TJ fnn_,l’t*r

Engincering  Mothamatics, CAD, Conrpirtar

FLbed ﬂ?i?!i!!{f!g:.

Crodil wnd

T ASAEsanIE
tdethads

Duteomes

| E+THE=4
PComlach hours
L i

#Theary Exnmination: (Scheme)

End Sermester Hxame 60 marks
hiid Bemester Fﬂm. 20 lﬂﬁlkb

jinuisn

Entermal As%ewuent {Scheum} 20 aarks 15 matlcs for stteudance - 15 marks Fur
Takehowe asstgnments, Surpeise £ Quiz Test snd Class Totosdalsy.

Ou sucressind eompbetion af the coorse, studeat IS expestad to

Sl Mo, be able i0: ) Mappleg into P{Js_
1. To nnﬂu.lrlﬂl.wﬂi}r woded the Lng__mt:tnlw pealilems, 1,2
1. Tc. dizcretize dhe soverning equations of engineering proltens 2,3

uglag various disuretization tocluiques.

3 |Te salye various types ub engineering prablems ysing U Jl 34,3

TLatest dwdopmﬁutm CFD techsiguees and newes npphcaimns 1 6,7, 89

i

teindes ot
Delrrery

:| Talle and chalk (iainy, Tower poink presenmtims {romctimes), Self-shuﬂy {as assigmed},

Hote: Term paper, Assigmments 2nd Demansiration need to he given to the siudents on the fliowing
f or simzibar} topics using Avaijable CFD sofiware:
- CFD analysis of an exlenal flovw proeblem {eaample, aifoil}.

CFD analysis of an inleenal flow peoblem (exhmple, flow inside curved ducts, chanacls).

CFD upabysts of an unsteady flow preblon,

Tupies ta be
Coeved

| Lluits

11etpils

1. |Basic ldeas of CPD: Inteuduction to CFD, tole of CFD and its applications, futare of CFD.
Guveyning equations {GF) of Fluid dyminics: Modeling of Bow, corlrel volume .
comeept, subslantial derivative, phiysical nisaning of the divergence of velackty, Contisuiy
cqualmn momenids equation, encrgy cquation mud il canservation [orm., Bouations for
viseous flow (MNavier-Stokes cquations), cquations for inviseid dow (Huiler equation}.
Different foans of (E's, initial sad pounedary conditions.

2. TV For 12iflosion Problems: VM for iD sim:d}' state diffiision, 2D slenacl}- state

jd:fﬁ.ﬂmn, 34 gleady state diffesion. Solution of diserctised equatiens- TOMA scheme Foar
23 and 3D flovs,

1, FYM far Convection- !)i!‘fusmn Problems: bviv far D s.tusd:,' slhate cuawectmn diifuzion,
Central differencing scheme, Conscrvativeness, Boundedness, Transportiveness, Upwvard
giflerencing schee, Hybvid differencing scheme for 28 and 3D convection-diffusion,
Powar-daw schems, QUICK scheme.

4 [Salution Mgurllhm for Presser e-velocity Coupling o ‘itendy Flows: (_mu:apt ot
stoggered geig, SIMPLL, SIMPLER, SIMPLEC, FTR0 algorih.

5. | FVM For Unstendy Flows: 10 u!]stﬂady hicat conduction (Fx]tht Crank- N;mtscrn fu!ly
implieit sebemes), Implicit mectbods for 20 and 30 problews, Tiscretization of trensient

convectinn-diffusion probems, sehution procedure for tansient unsteady flow calenlations
{iransisnt SIMPLE, {ransient P50 alf!cunihmb}

6. Loadust deve!upmuu 1 CHI12 tecllmquea snd ooty n}‘.lphcatluns

Textl hooks,
Roterences

I, “An Inmoduction to Computationat Flutd Dynamma the Finkte Valume Melhod”, K. ".-’Emteeg
and W. Matalnzekara, 2 edition, Pearson Education, England, 2007,

2. “Compufational Fluid Dynamics for Engineers” B, Andersson & others, l“ edition, Cambridac
1lmiwersity ress, TUTC, B0,

3. “Comguations]l P iuld Flow ond Heal
Sundararajan, Merosa Pablishing, 2004,

4. “MNumerical Heat Transfor and Fhid Flow®, 5.9 Pasmbar, doOraw-Hilk, New Yark, IE}SU

“Brineiples of Compulativea] Finid Dynamics”, P, Wesseling, Springer-Verlag,

Fransfer diwrabidhar

£ edition), . amd T,

h

s,

(! mnputﬂlunnt Toofutues [or Flaid l'_‘rynamu;, Wohume | & (17 {1"" edifion}, T AL Fletcher,




.. Engincering Bducation Sysler, 1995,

aprmmoer-Yedag, 1991,

Computattonal Floid Mechanics amed el Trapaslec™ 2" cditbon), L0 Tancehill, DA,
Manderson and UH. Pletcher, Taylor and Frioeis, 1997

"Nmm—':rim'l_(.'nm;uiiatiun af iermal and Exemad Flows™ (Vols, | A& 8, O Wieseh, Wiley
Litevnationad, 1948,

“Conputaticoal Ftusd Iynamics for Engineers” {Yols, | & 11, K. Holfowan asd 3, T. Chiana,




A3 Aevodynamies

Tesignaiian

E Pre-reghisites

Ragquited § Eleelive

Eugherring Fluid Viechanics, Thermadwranics.

Credit and Confact
houas

Tetelbiads

Asmessment

L+T+B=q o

Thenry Examinetion: (Scheme) Euel Scmester Exam: 60 munks
’ Mid Semester Bxame 0 marks

Trlernal Assessinter {bnhcum} 24 wiarks {‘3 marks for aleenclance + 15 mnarks far
Take-fome sssigmaents, Suvprise £ Qe Test and Clags Twionals)

[alrse DLLECGLTIC"?

Sh Mo, O suceesstul completion of the conese, stadort iy cxypectedt tal Miappring into

| be ahle fn: POs
i 1 Ta muleu stand  fundamentals of Aeroddyoamics and Flight ba
Buinciples, e S
2. | To design snd draw sieleils besed on vartons conditions. 2,4

3 Ta anatyze vavieus wing conligurstions of fow-speed and high- 246
" | speed averalts T

4 To penbize he Rndanenizls of wind dannels and meamrring

- , 24,6
pringiples of various flow paramcters.

1

Modes of Delivery |:

: To undomsland e tatest deveiopment and tiands in 67
C | Asrodymamies, pewer appiications. 1

Talk and chatk (msiny, Power paint presentsiions {sometimes), Self smd}r [as 'mrgned}

Topics to he

1Inits Uetai!s

1. jimtreduction to Aersdynsmics: Hot aiv babloon aod aircrslis, Various bypes of i
airplanes, Wings aud aictiils, 1 and Ding, Cendre of pressis and agrodynamia
conmire, Coclicient of presawe, manent enaffcient, Apphcation of pokential flow

2. |Incompressible Flow  Thoory: Besign  of airfails  wsing  conformat
: transformation, 1Kol conditiom, Karman — “lvetfiz profiles, Thin serafoil
Theory and its applications, Yortex line, Horse shos vortex, Biot - Savart b,

3, | Compressible Flow Theovy: Polential sqsation for eompressible fow, small
perfbation  theory, Prandtl- Glasert Ruabe, Linearized supersonic flow, hathod

4. [ Airfodls, Wisps and Alrplane eonfigaratten in Hish Speed Flows: Critical
Mach number, Phag divergence Mach narnber, Bhock stall, super oritical airfoils,
Trunscanie acea pubs, Swepk wings (ASW and FAWY, supersonic airfoils, wave
drag, delts wings, Design considerations for supessanic airplancs.

Coverind
: in acrodynamic problems,

Praadt] 1ifling fine theory, Pane| methods,

of cluracisrisiics.

pressur, vetossly anid wall shear stress, Floww visualizatons.

. |Latest developmends and frends in A uﬂynamlm [3AY, WAV,

Teaxt Dok,
Referunees

Flelpeard Aoanld Putstishees Bt Londan (Fiss Tndan Bdificny, 1955

5 | Viscous Flow Measuroments: Typea of wind funnels — Finw visualization
pracesses — Mensirement of foree and moments in wind tinnels. Measurement of

boL Clancey, Acradynamics, Tndisn Tidilion 2006, Esterhng ﬂuﬂkﬁt‘m&e Mnsrbal.

2. 1.1 Anderson, “Fundamenials of Asrodynamics”, MeGraw-THil Book Co,, MNew Yok,
1985,

1. Radhakiishean k., (as Pyaamics, Mrendics Hall of India, 1995,

. Ehapire, AL, Dynamics & Theemodynantics of Compressible Fluid Flow, Ronrald
Prows, FO82,

5. EX. Houghton and N1 Camathers, Aeradynamics for Eapioecring  Students,

f. Fuecrow, LI, and Andt.r:.un, S, Lilemeends of pas dysamics dbelras-1T Book Co,
Hew York, 1989,

7. WH, Bae aad A Pope, o speed Wind Tannel Testing®, Johe Wiley
Pablications, §954,




ARG Wind Eppieering

| Designalion

Rqqeirsel { Eleolive

Pre-requisibes

Creditond Comnet |1 | E4T3 P

hones

Asnaugment Theary Examination: {Scheme) Find Sernesier Exsm: 60 marks
viethods Miel Semester Exam: 20 mar E{q

hlii&l }mi Asatssmcnt (Er:ilcma} 20 maecks (5 ks fior at{endanw b !‘1' mul{a o
Take-lome assiznmenls, Surprise f Quiz Test and Class Futorisls),

Coaprse Csloonzes

SE Mo

O spceessful completion of the coorse, stadent 35 expectod

f o b able to: "r’iammas, inlg PO

5,2
u‘npoﬁnru:e nfﬂﬁﬂ'm lﬂted famra '

To study and snadvze Bluff body Asrodynamics and irs -
applicutions, ) 2.3

To sty and sndecstand Stuetmeal dynamics and Aero-elagic 9 4
phenomens it Wind cngineeting, :

Ter study varises aspects a‘FWm-:‘] boweling, wind tuanet

23,4
qlmulatmn E'.!'E'E-::H of tenade on structures, wind lurhmcs et

L

Fatest fends and advancenient in Wind Engineering ond 5.6.7.9
newer applicaticns.

tudes of Delivery

Tabk and chalk {main], Power point presentations [mmﬂiuneﬂ ";Plf "'{H]{E}' {as pasigoed),

Topics to be
Covercd

Units

Datails

Introduetion 1o Wlod engineering: Wind clienates and wind-iduced plicnomena,

exfremne wind climataboyry, Almospheric houndary layer: Govering equations, ncan

veloeity prefiles, power fasy, lopaviitauic law wind specds, atmospheric putmlenee

prafiles, genoral  characteristics  of  atmospherte  twbolence,  spatio-temporal

axpreszions of wind fluckuations, spatin-temporal suales of fucluations, specteal
density funetion, fength scale of mrhbence, ronghness parameiens.

Bluff hady nerud}runm{nv flosw argund blulf bodies and pICsIIE d'n*:irlhn[mn:,,
govenming cquations, boundery tayers asuf flow sepsrsifons, wale and wortex
fmmation, Stroukal member, Royonlds nomber, Bow separation and reattachments,
ascitlatory flow paltems, vorlox shedding, flow switching— Time vwying forces o
windl velogity i tachubenl [lode aud = free-dimensional stctuves, Slalic wind
Borees and dyosasiv wind forves, gquasi-steady asswnption and fiuclmling wind
pressures, modion-indused forees and acrodynamie damping, wind fiwee comelation
gl wiad toree combination,

Struetural dymamicst honian comfort and hahmhlh:'_.,—' of buildings o vibrtions,
daenping in buitdiopgs snd sophisticated evaluation technioues, suppeession of wind-
induced vibrmions,

Aeroelnstic phenonteni: Vortex qhedc‘lmp___ at;d lovk in phenomena in tarhitlent
flovers, aoross wind galloping, wake gallaping - Tacsiona] divergence, alosg wind
galloping ol ciroular cables, cross wind pallaping of eirewds cables, wind oads
and their effzats on tald streclures,

Wind loading: ntroduction, anzlysia md qj-'nthn,u, lestding cacfiicients, logok &
wlobnl  coefficients, pressore shear  swess  coefficients,  force snd  moment

vocifivien|s, Assessment metlads, gussl steady method, peak factor melhod, extreme
vadile suethod.

WL et aad s Rdl-seade deting, sienalion elodgoes 2ovedng ez,
Tomado wind aek e elfecls un stoclures, microburst ane jig ef¥ects un strectures,
ASCET standard provisions,

Asradynamics of windg Wrhines, wind-indueed cable vibration.

1Lnrr‘.st trends and advancemeni i Wind Engineering and newer applicailons.




1 Texl hooks,
Beferences

bl

Of T o B ke

.

Wind Effocss on Slructives: Vondipesdals amd dpplicalions to Oesion” by Siodu
and Scantan, , Jvd P, Jolus Wilsy saub Sans, lo:., 3994,

"Boitding Acrodynanies” by Tom Lawsow, lnperial Cofleps Press, London, 2001,
"acrodynamies sl desp michansms of hlol¥ bodies and road vebicles”, MSovim

© B, Tletent pross, MWew Yok, FFTE,

*“Winds forees in cogiacering™ by P Sache, Perpamon Press, 1978,

"Flow imduced vibrations™ iy B0 Bleving, Van Mustrand, (9940,

it Poseer Principhes’ by MG Calvent, Charles Guiftin & Co., London, |99,
“Car Acrodynamics' by Hueho,

“Design Unides to wind loading of butldings structires { Part T & " by M J
Cuoly, Butteowarths, Yondan, E935. )

ASCTE/SEL F-10 Minimuen Desken Lowds Tor Buthbings gnd Other Struchues.




TAM2IMS

Resenrch Methodalogy

Dcsmnatmn

) Beguived £ Elective

Pre— H‘Ui‘:l[(}b

Engivenring Mur.":e'.':mf:cs & &0 nm;u.r:w ngmnmrmg

hours

Crodit and Cnﬂ[ac[.

Asse bSm:.ul
fobettrmbs

EATHP=d

Theory Bxamination: (Scheme)

End (:‘If“l'l'!l‘:;.ﬂ.u] Exam: Ak I‘hﬂlﬁd."
b Semester Exam: 20 macks i

Internal Assessnent I{‘-mlmmﬁ‘_: 20 mnrks {5 mstks for '1E1emiﬁ.m,c+ £S marks bor
Takee-home sssigriments, Sieprise S Cuiz Tegy anrd Class Tutorisls).

Cankese Chtfcomes

Url succ{“ﬁshﬂ completian of ihe cour K, tiu{ILnt is expected

; .I"-'Iﬁpping inta
51 Na. ta he aife tor N i _ POs
To vnderstand the Researel methpdedopy awd how to
k femmulete # vesearch probiem, considersdion of various E,2
rebors, _ )
3 To conguet amall scale cxperimentalion ta ez how ta 345
| | goncrate real -tife date anud its engineecing auakysis. T
3 To conduet englocering analysis of the gathered/obtained data 146
T | using varions sialistics] toclmiques, - i
Ta develoy a research plan and to write and prLbLI‘E a tesearch
4, 5,80
1 propasa] (vitd-som exam ).
i 5. | To writc and present a research report. 56,8

hodes of Del'n-':try

Talk and chalk {main), Power point presenlations tfsumehmehj, Selfesbuty fag
assigred), Sample cxperimentation.

"I-"npn:s t.:} |;]f'
Covered

Text hooks,
Referances

Umits | Netalls

1. |Introdrcton: A n|u1¢k mlance on 1r;ac:a-|1c:h l'."mme,}iust]mug a JES:E"II‘()J’]- desiEn
Boviewing the literatury.,

2. Porpmutating » Research Problem: Idcnttf}fm_, wmab]es Conglructing
hypotheses, Establishing the wvalidily snd celiability, Consnucting an
instrumeni for data collection, Measuroment and  Seabing Technigues,
Sumpling Fundamentals, dethods of Data Coltection, Lelining fhe Research
Froblem.

3 Dcve!upmn a 1E‘1¢&1rbl‘.| Plar and Wl.”mg and plesen'mg a reacarch pmpmal
{Mid-som Exarn).

4. Experimentationgg

5 Processing  «aiar  Analysing  Pata, Avalysis  of  Vadance  und
Covariance, Teating ol  Hypotheses, Mulivsriate  Anslysis  Techniques,
Chj,squam Test, Displnying c[ﬁi:.': j

. S i

5. Rt:w.m:h methodology and mactice evalwution. i

1

Writing and presentation of a research report {Eud Semy Examy}.

Research bicthedalogy: Methods And Technigues, C B Kotha,




AMI3I0 AppHed Blusticty T

: Designution il Rc:r]llucd ! Blective )
El‘re—requisiu::f. : "n.-[eu:hﬂlr_l!_l_::a ul Malm mh
Croalil gouf Comtact [0 JLAT=E 4
buosims .
{ Assessmonl ;| Theory E\mninaﬂun {Scheme) Cud Sepester Exam: 68 martcs
ilethinds Mid Semester Fxam: 20 marks

Imenmt Assgsanient (S‘rhmuc] 20 marks 5 macks for stlsndance -+ 15 marks for
Tuke-bouse asstanmends, Surprise f Quiz Veat and Cliss Tum:m!s}

Caurse {Hitcownes [ S1. N, O *;uccessful congHeflon uftlu: cuutse, studend is cx;}l.tted to M:tpping inta

| b adyle toy Pl
] Anabyze the niurssfqunm hehavior of mﬂ[xtu‘ﬂs and the stress- 24
N sirain ralidions, i e
Anolyze salid mechapies problems wsing classical and erergy _
2 - 4.0,7
rethads,
3 ,-&pply different fal.luiL eriierin fn:'u gener al starc of skross %t:twﬁ ar 5 :
7 | poiats. -
4 |Understand tha Flmc di:pc:ndr:ni ]J'&l'lil.‘u'ml n‘f mmauais 1- 2
fodes of Belivery | @ | Talk and chall {Inuin), Pavier point prescnfations (Eomemnes} Self-atudy fus aassguedj,
Harels an irakuing throngh O otnpECy ngmmm:nrr
Topics R be : |Units |Betnils :

C " d ..... . " e ————— e
R 1. m:aiysw of &Elf:s'-;* E{mcept al Sht\-s, .'ress l'."nmpnn{:uth, Lthbnum

Fquations, Slress on o {fercral Plane (Divection Cosines, Axis Transfoermation,

Stress on Obligre Plane fwough & point, Stress Fravsformation), Puincipal

Stresecy, Steess Invariants, Devintoric Suesses Ocrabedimb Sfesses, Mane Stress,
Stress Doundary Condition Problem.

2, JAuatysis  of Strain: Defonmetions  {Lasrangian Dcsu‘ipt'tnn " Bulerian
Bosceription), Conecpt of Strain, Strain Componends {Geonelrical Jnterprotation),
Compalitility Egualisns, Stain lransformmation, Principal  Staing,  Sirain
Iovarints, Dewiatoric Slraios, Octabedral  Siraiug, Plane Strain, Steaim Rates.

3,  |Stress-Strain Refations: Ioleoduction, Cae-Dimensionasl Steess- ‘hram Relations
(fdeatized Time independest and Time-dependent sieess-steain laws), Lincwr
Elasticity {Gencralized Heoke's Law), Stross-Strmn  Relationshins for Isotopic
and Anisctrapic Materinls {Plane stress and Plane Skradny

4, Basic Fguathns of Elasticity far Salids: nirodustion, $tresses w1 Terms
of  displacemcats, 'E.quthhmlm Bquations i tenos of  displzcoments,
Coppatibility  ceualions i Terms of Slresses, Spseial cases of Elustivity
cipmtions  (Plane  Sleess, Plane stain, Polar Co-grdinates), Prineiple of
Swuperposition, Uniqueness of Soletion,  Principle  of wirtual work, Posential
apd Complomenisry energy, Variationsl Principles, 5t Vewanl's Principle,
Methods of analysis for Flastic Solutions, Blastic solatioms by THsplwcemeut
and stress Functions, Alny's Stress Faoetion (Mane slvess, Plane strain,
tolar Co-vrdisates).

A. Tmslnn. il‘tlDdHLEluﬂ Cireuwlar shatd, Turswn ﬂ.[' toge-ciecular cross-sections, Sl.
Venant's thoory, Wakping function, Prandils steess fswction, Shalls of other
cross-sectiony, Toesion of bivs with ihin walled sections.

6. | Viseogtasticity! latroduction, Viseschuslic maodels {Ma\tweﬂ Felvin-Veigt,
Generalized  Maxweetl and  Febvin  moedsls),  Viscoslastic  stross-stroin

re'latmm]upb o
Trext books, b halbomstical |hcnry l:l-f Lixblmtg,r l S Sokohmkodi
Referenccs 2. Advyneed Mechanics of Matartals: Boves

3, Tleeoretical Elashicily: A, 1. Thesn and W, Zema
#, Theovy of Eluwsticily: Timashenka and Geres
5. Advanced Slremgih and Applied Elaslicity: A, Waaral and 3, I{ Fuensler




IR

6-.-;'L|}-plied Elﬁ:iﬁ;i.é,-'.'. BT Eonngr
7. Advanced Steength of Materiabs: LS. Srivulh




===

Diezaigens 3L

. qumpﬂ‘lf’ Flective

AMI1341 Bio-Fluid Dyaamies

Pre-requisitcs

Cirend il wpl { 011Ia{ I
bairs

Engineering Flahl Mechanics, Elemenioy fSiology.
LAT1Rg

Assessnient
: hetathods

Thenr

..f'i;;;ﬁ.l.‘.‘;:l-:-l-l-_{’m:iﬁ‘ﬁl}tenl‘ {Rcheme): 20 marks {5 weks for atbendanee + 15 Illﬂ-él;i.:'i .J!;i.:u-r
Toke-hore assignments, Surprise f Quiz Test and Class Tutovixlsh,

y Ex dnimaimn' {&ﬂhmm}

hn{‘ %enwaler f,mm 6[5 rass
© Mbrel Seinuster Exo 20 muks

Couress Chutoonees

O suceesstal cnmp]etmn af the conrse, student is E.'EPE.ETE&J Mappigg bnto

SN
O beabbete | By
Ter study itroductory eoncepls of Fluid Mechanivs audd the
1. 1, 2,48
wportance of Bia- Fluid dynwies.
N S sk & EE N —
3 T shucly aruf anabyze cardin-vascular system and appiications 7.6
" | of hin-finid dyeamics in hearls, anciics cle. T
2 Ta study and soslyee respivatory and apphications of hio-fluid 138
Tt dynanaics i husian iy ways, o T
T appdy bin-Ruid dyuamies in cngincoring applications
4, [leading towsrds product development, Hke inbaler, srlificial 5,6, 7.8
hearte, sicnts oz, ]
Modes of 13 i}f»[wer}r . Talk and chalk {wain}, Powcr poinl presentations {samehum}, Self- stiedy (o8
assigned).
Topics ta be Hols | Detpils
Coverid — - - e e .
L. Introdaciion w Fluid Mechanies; Phuid pmpeltren, hasic laws govoming
conscrvsiion ol mass memenlum ond enersy, bamdnar fleae, Conete flow and
Haygen-Poiseniile equation, mebulent flavy.
7, | Bio-foid Dynamics: Blood syshemn aelwerk mmd phquing}: Blood theolomy,
Vomsel sfuchure snd machamcat properties Lymphatie systess; Body finids
and thelr molicns; Flow of Newtonian and non-Mewtonian fluids m ggid
- Iy, flexible s and collapritbe ebas, I
1. Cardio-vascular systemnt_Heart and pumping process, Blood fow in body,
Flow dynanical shudy of eircidatory sysbem, hemt and biond vezsels, analony
and physivkogical tonsidecations; Companents and funetions of arleviaf and
venous systems: Blood flow rowgh mteries sod veins, Rinede energy, {low,
pressure-low relations in vasoular bedsy Canliac owele; Cerdise valve
dysfinctions, Blaod pressure, ropulation sud controling factors; Coronary
chulaiion, headd fature, o
4, | Human Respivatory system: FPhysiology, Weibel's leng mode], ceadistic long
model, shudies of fow bebgvior i upper and Eower human respirstory sysiem
daving different breathiog conditions, studics of walb slear stress and s
imptications, Digpersion and deposition of acresolsiehaled particles in
resjrivatory systenn, erticat aineays, tmorgus airways.
5. Eughieering Appiicahnnm Frislysis, Heart-lung machinss. Lomg aod sirsays
syolem natwnek and phystology. .
Texl books, [. *“Bio-fluid Mechanias™, LM, Mrzamdar, Woreld Scientifie, 1982,
References 2. “Biwmechanies: Motion®, Flow, Stress, and Growth”, ¥.C. Fung, Sprinacy-
Verlag, O,
3. "Caediovascwdae hysiolopy™, BoM. Berne, MM, Lowy, Sth Edilion, dlosby,
.
4.

“he-flaid Dynamics™, & Wlienstrouer, Tayles & Francis.




AMIIA4S  Multiphase filow

Designatray
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ita USCE. !

Ta smd}r and understand multi -phase fhow with phase changc
5. ] phenomena, study of selar based desalination still, wave 2.4
propagation, Fiaw imstabilily, Flow putiem leansition.

Recend advancement in mlbiphasze flow and newey
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b Iutmducfmn to Mu]tlphme Flow; intmrh:cimu Estimation of flaw patteum
Classificatinn and characteristics of complex Mixture.

2. |Fundameatal Concept ol {he Tiow of Multtphagze Mixtures: mechanies of
tranzportaticn, Deseription of geoecal tao phase systems, Continaidy aguation,
bdomenture equation, Mechamieal encrgy squation, Siip and Hold up offect.

3, Flow ol Gas-Ligutd and 1 iqmd—[aquld Mivture tn I’ipeq* Flow ]mtemc.
HUtdus}-. J-i'mplucal mraml! correlationg, Tressure gndl.enl: Rubhle Fow

4, | Flow of (_-as—‘-_ml‘:d and Liquid—&nhd M:\:me in l‘tpu How patterns,
Holdup, General correlations,
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1 & |Modeling Mutiiphose Flows: Intoduction, General Mubtiphase Mode,
' Wolwnme of Fioid {VOE) Mode] Theory, Mixtore Modcl Theory, Euberian
Model Theory, Modcling Mass Transter in buléiphase Flews, Modeling
Specles Transporl in Msliphase Flows, sod Selution Stmicgu:h For
bubtiphase Modeling,

7. Recent advancement in molliphase Qow and newer applications.

T:‘.‘-:::tr. books,
Hefzrences

1. “The Flow of Complex Wixtwes i Pipes”, GOW. Govier & K. Aziz, Van Mosteend
einbodd Ca., MY, 1972,

2. “hdeltinhase Flaid Flow Thowry
Y, 1980, .

3. “Compdational Methods for Multiphsse Flow" A, Prospeoretti, G, Tryggvason,
Cambridge University Press, 2009,

& Prastice™, FOE Hamanis, wlotFraes Hili ine.,
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Foe lufmduLttm: to Bresten nif Experiments: Strategy of Expetimentation,

wpplications of Experimental Desygn, Basic Principles, Guidelines tor Dok,
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Fandormized Desiprs, Paived Comparison Designs, [ntevences Aboud the mean
and Vartances of Normal Distribarions.

Apalysis aof Varlanee: The :"mnlqu of Vn]la11u:a .-"'Lml}rm of the Fixed
Effects bodsel, Model Adequacy Checkina, Proctical interpretation of Rosalts,
Betzemining Sampte Size, The Random Effccts Model, The Besression
Approach to the Analysis of Varance, Monparamenic Metbhods o the
Anabysis of Warianes,

Faperineents with Blockding Factors: The Randomized Compicte Block
Design, The Latin Squase Dhesign, The Graevo-Ladin Souare Desen, Dabaaced
Tueomplets Block Dsigos.

Faetorinl Lyperinents: Basic Definitions and Prireipics, The Adwaatnge of
Factavials, The Two-Factor Factovial Design, The Genoral Faciorial Desion,
Fitting Response Curves and Sarfaces, Blﬂckmg In & Facharial Dn:gr-

Twi-Leve] Factarial ‘:}r_ﬁigns. The 22 [asimn, Fhe 2 I]-::f;inn The Cianeral 2
Dieaign, A Singte feplicate of the X Design, Yueplicated 2" Dresign, Addifion
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Canfornding the 25, Factorial Design in Two Blacks.
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Rearesston Modeling: Linear Reprassion Models, Estimation of the
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YL,
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pethoddogy, The Method of Stecpest Ascent, Analysis of a Second-Chrder
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' Thata iny & Faclorial Design, The Analysis of Covariance, Repeated Menguess,
Tend books, 1. Design and Analysis of Experiments, Douglas C. Monteomery, 39 Badition,
Refinnees - Wikey, '
2. Design and Analysis of Expeviments (Sodnger Texts i Ststistics), Angela [,
Diaan, Daniel Yoss, ' e
3. Experiments Planning, Analysis, and {ptimization {Wiley Series in
Probability and Statistics} C, F, Selt Wu, diclael 5. Mauaka,
. Statistical Design and Analysiz of . Experiments, wilh Apglicatinns o
Enginearing snd Seicnce, Robert L, Mason, Richaed F, Gunst, Jomes 1. Hess,
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idathemaiios do 22 ) Peter W I, Jubn.
. Statisticy fror Expetfmenters: Desiga, Imnevation, and Discavery | Creorge
Box. :
7. Designing Hxperenents and  Anabyzing Dots: A Mudel Comparison
! Berspective, Seevnd Editten by Matwell and Delaney,
F 8. The Design of Experimients Sir Rotakl Aylmer Fisher,
9,

Crenign of Experithenls for Enginests and Scicatiats, Jifn Antony.
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| eonvvective beat transfer, applications in newer arcas, )
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Shi L, Tolr r}r[uctmn Phypsical :’mglm and rate eguatinns, Goverming {::vl.'[ll"khﬂlﬁ mmils §

and dimensians, concents of themd bourdery layer, displacement thickness,
momenn: thickness and encrpy thickness.

Lauinar External [Jow and heat transfer Iatasine Soluiion, Tanperahare
disdribution over a at plake hoondary layer, Fatkoer-Skan and Rekert
sofutions, How wilk lrnaspiraton, solations for flew aver an 1a0 ermal flat
plate, flat plale with constant hoss Qus and with varying surfice tempersture,
flovws with pressire gradient.

Lamnar internal fow and head iransfer: Exact sofutions 1o Mavier-Stukes
Fepations, Fuily devemped forced convection in pipes, Forced convectiot @
the theomsl entrance region of dests and chammels, heat travsfer i the
cranbincd entratee vegion, Intepral met!md for internal flows with dilfzrent
wal boundary conditions.

\!atm al Conveetlen  heat  fransfer; Governirge ::quarmm for  matural
comvection, Boussinesq approximstion, Dimessional Analysis, Similevity
solutions for Laminar flow past & vertical, Intepral method fur alaral
coveetion flow past vertical plate, effects of inchination, Manwsl convertion
it coclosures, mixed comvesion hest transfer sast wenieal plate end in
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convooiion heat tranafer, Empirical eorceletions For different configuntlions,
Latest developinent and state-ofart in convestlve heat franster and s

applications,
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Hill.

. Pmeropers B P oand D wm 13, “Fundamns: ulnh af‘ Heat ank Mnht Tranates”
12, Kays W M and Crawford M B, "Convactive Hest and Mass Tlﬂll'iiLI" LA

3. Began A, “Convection Heat Transter”, Johe Wikay

, Jalhn

H Sehlichting 1., * Boundavy Layer 'lllem}r “, Stxth edition, Melraw Hifi 1
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_ jcemninapplications L7 S
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5. resedrch and submitting reports and helding presentations. There 6,789
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Freliveny Mode: Term puper, Assigrments and Demaonstration need & he given to the shidents an the following
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1. Inteoducting: Scaling law and Caninwom adel, Pressure driven flow in microckannels
and equivaten civeulss, Passive Scalar Transpeet (Lffusion, Dispersion, mixing)} seokes
flew, Surface éension rafated micrafuidies 1 nwadostion and capitlary flow, Sucface
tension relaled macroftaidies (8 deoptet mievafluidics end electrowetting, Electrogtabies
and Elcelricsl Toable Layer,

Zeta potenlinl snd Surfice Charge ib Microchannels

a. Electrovsinosts i AMlerochannel: Fundamental of Species and Chaeoe Yransport
Chemical Scpsmation i Microchannels, Pardiele Blectrophoresis, lon Transpost in
Manochanne! T (Sorface charge governcd tanspost, Surface cherge regulation, FRHE
ce|bation], Onsager Matrix for Nanaiheidics

a, Tor Transpart in Nanochannel IE: Cumrent rectification, lor Concentration Polavizadion,
Elcc‘m{:b'nm in Manechannel, Basic Tabrication Process

Fabrication ol Micvofluldic Deviees: Fahwicatina of Manaffidic desices, Manepore
Based Reststive Pulss Sensing, Waler poteanlinl and Phase change Phcnum&unu al 1be
nanascale {wapﬂrﬂuﬁn condensation, baetling)

Carbon Nanofluidics: DNA Transpot and  Aoalysis, Separation in Nannc!mnneiq
Biochemieal reactiong in micrananoscale confined space

1L,

Text boolos,
Reterences

. Brien Kirby, "Micro-and Nanoseate Fleid Mechanics: Weansport (o miccollobdic deviges",
Cambwitdge Univeresity Press, 2010

[1. }oshua B Edel aod Andves J debdallo "Nanofbidies: Matoseienee and Nanolechnolagy™,
Toya] Sociely of Chamisty, 2005

. Patrick Abgrall and Maen-Imiee Nenyen "Nanofluidies”, Artaoh 1loage, 20040

1. Jaceh isractachvili. “Tsenankenlar & Swtaee Forees”

L Aenckrmie Pross,
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Covered N " " N — - - -
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mbes, ane-dincwsional issatropic flow, normal shocls, Bayleioh flow
flow.

and power autpul of gas lerbine plands,

development of gas furbinc plants.

swbsonie med supersonic fows, three relecetos sprods, dimensionbess velocity,
coneepts of static and stagnation pacameters, Pressine wives, nile, shock sod
detonation waves, compound waves, Analysis of plstan exeited wvves, shook

, Fartaa

2. | fras lmhmn l['}ut]me Rewview ﬁf' T hermnd}rlmmlc pruu :pleu, Gna 11r[:;|n¢.
cyches, main components of Oas tabine power plands, pecfoceance
§ charactoitstics, {ypical Gas Turbine Pluats. dethads of Improving efficiency

i Dc:anu cansiderations of Centrifugs] and axial flow cnmpreﬁqntq
i Types of Gas lurbioe plants and fheiv tht,ur}.r of gperabion, design consideration
o gas turhine plans. Dletailed study of main systems of gas turbine plams.
5. |Selection of tmaterals of Gas fubine companents. Trouble qhmtungJ

maintenance and actsl performance evaluation of gas turbine plands. Recens

historical dovelopment. Types of various jet propolsion plants like air

comparative smdy,

f. Jet Praputslen (utllne: Basic theary af Jot & ruckai proptlsion devices amd

RCFQR,

mrhogprap, mwbopet, Ram jet, pubse jet, vocket propulsion, ete, and their

conaidarasion,

7. 2 T L Tk stud'g.-' of vau{nus Je!, 5}m[.mismrt devices fromy ideal and practical
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g | Stody aped desipn considerslions of main compenents of jef propulsion phsts.,

advanens i fof propulsion and Rockel sropalsion devices,

ELoalesl drends andd ngvaneement ik Cas Tarline and Jet Propoaliing,

9. Combustion performense, producls of combistion and their properios. Recenl

ET.;:.I 1u:-nks

ftefarences

sotumes), A H. Shapivn, The Ronald Press, New Yorl, 1953,

1. “Casz Bynamics”, B Ratbeluishnan, Preatice-Hall of India, Now Dethe, 2002,
2. “Compressibde Fhudd Fow™, WA, Sandd, Prentice-ffall, Moew Jemsey, 1985,
3. “The Dwynamics ard Themoodynamics of Compressible Flowd Flow™ {2

4, “Cas Torbine Fundamentals™, Coben, Roges and Sasgvdnmwitlo, Peaczson




“Jel Propudsion™, Jacl 03, Mattingly, deCeaw Hill b
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“es Tarhines™, 12, Yaduy,
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S M,
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... preblems. i
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Covered

Unilx [}emﬁs
t, Introdoctton: Flow instabiliog aedd fransition to tubwbenes, Malove of
Tarbuberee, Indicial notation for tensars, Fourier tunslonms and Parseval's
themcm
2. soverning Equeativns of Tur hu[nﬂr_e

i, Loferian, L tg: anginn and Rourier descriptions of (erbyicnee:

4. Slatisticel flf-qc: iption of nwbalence: Reynidls Avrmnecl \Iavsm Stukees
couaions, Reynolds stress evolution squations,

5. Kolmogorey’s Hypethesis: 1iffusivity of turbulesse aod urbulence length

goabe.

6, biteered Deseripticn of Toy !:ltl[cnﬂr.' itridging metheds and ldrge t{ld}'
stimalatian {LES).

7. [Fuelalent Free Shear Flows: Free bh-rw linw': jei flows inchiding beul
teangfer- 2D flows, wall jet apd plane jets, s shuetwre; hiebitlent fess,

rbudent mixing layer and budyancy eFfeces- its stracture; lnbudent wake
flows, wales of selb propelled bodies; wall-bounded shear Hows- By structoe,
boundany layer flows; thennal phune.

8. | Wall Hoanded Turbuleni Flows: Euﬂﬂuleut florws in pipes, Channeks and
Lonndary fayers, Law-of-the-wall, Fffects of suvface roughness on tudnilence.

9. | Deveiapment of Turbuleat chosare madels: Boussinesg approximalion,
Bgywalds stress cvalufion elosures.

Ramd Distoartion Theary (RIFLY ufTurbul{mﬁEn

Lyes amics of lurbulenes: Linese [usy ldﬂl[-j" I]u_my, HMonlieas Slability
Anabyais, Dynemical Sysioms, Introducton b Chaos, Vorticiky dynavics-
Reynolls stress and vorhiciy, woetex steetching, mean vorlisity soustion,
kinetics energy and mean Jow, kinetic energy of thactsations, enerpy cascads,
dissipalivn, maleriat element deformation, mizing Maviee-Stoke’s squation for

turbutc:nt o, turhmbent energy dtqsmatmn CAquatiom,

i




i- o l? "'.l.:I.il.‘-F.!"Hlf.!unt mll'nluliltg'. Grenersl conunenis on forbulence mmﬁefé}?@kﬁﬁlﬁ af‘i;
i sodving wrbulent equalions- Diresl memeical sinuslalion (ONSY, Lacse-eddy
sieabation (LESY, Reynolis averaged Navier-Stokes eguatian (WLANSY, ko
madels. Turbhulence madets: Eddy viscosily models -zere couation madels
{eonstanl eddy viscosity and mising levigth models), one cquation modals, bvs
eplation Inadels; Reynolls siress lransporl madels {RSM). Wall weeatments.
13, | Latest advaocement in turbelence research.
Texl ool [ "Tuebadont Flenws™, S5 Pope, Cﬂmb.r.iél.ge Um'-xmauy Preds, 2000,
liaterances 20 "Dwlulence bodeling for CEIF David O Wileox, DOW Indusides, 3 Edifion,
2004,
3o “"Wimeons Fhuid Flow, B, While, Tata beGraw Hill, 201E,
4, A First Course in Turbolence™, H. Tennskes and 1L Tumley, The WIT Pross,
1972, N
3o “Turbedenee™, O, Himee, MoGraw Hill Inc.
§ 6. “Turbulent Flow: Anatysis, messurement and Prediction™, Hesnand, P.5, AT,
Wallage, FM., John Wiley & Sous Inc, Wow Fersey, 2002,
T "Turbuolent Fhows™, Biswas, G, and Reoraran, 3, Waresa Tuhdishing, 2003,
5.

“Tuerbulent Flows™ {39 ed.), Gande, New Age Totornational, New Debhi.




AMI22M  Fluids Engineeriog Laboratory

Desipnslicn

Bequived / Blective

Pre.roguisites

Hasic i"uﬂwh.dge af Flutd Mﬁcfrﬂ:rf:'r amf Kugiveering  Mathewatics,  Camputor
Fryevrrcauming, ©F1,

{ |::r1|E ﬂm1 LontﬂLl
hiours

LAT+P=6

Asgnaszimant
Mfethnds

[Esterna) ARsessment: (Seheine} 50 wineks {10 mieks for aticndance + 40 marks fr

Provctical Rxnmination: {Scheme) Eod-Semester Taam: 50 marks.

sessionab assessment andfor Temy paper based on repular perfonnance on Prictica
apd Fxperimentation, Demonstration of krowledge and skill development through
Sueprize S Ouiz Tests, Viva ete, and Assigoments & Faporl Wiiing..

Conrss: Chalcomess

. On .5uue.55fu't Lunlplhfiﬂ!‘l of the Lnur‘qe., student is cxpected § Mapplag bnto
5L N -
t be able fo: o POy
| To use latest flow measaring devices and o condock 14 5
T | experiments relaled e Fiud Mechanics/Asradynamics. T
Ta wee €3 rel.hnlques t situelate fow problems vsing CFD
2. 3,45
q To dr:iwiplaﬁ graphs dedved From results, woite teshnigal 67
__juepent, . ‘
To compare and cootrast  compatational  vesabts with
4. : . ) a, 7
exporimentadl dheoretical rends.

T'vfndea nf Erelivery

Povwer point preseutations {as required), Self-sledy (x5 assiencd), Hands on training
theough Peactical Experimerdation and Computer Programming.

Topies ta be
Coseared

H
H

Uit E selads o

[. ] Hxperbuent b Smdy of the pressurs dishibution over smouth #nd tough
cylinder.

S pr&umeut Z: 'Smdy of the Pressues disteibulivn uver symmetric air fuﬂ

1. Experivent ? ‘ﬁtku‘f:.-' a}rihc PTLSbLiI'i. distribubion over casbiored aivfoifs ihm
aslfm'l%

4, EEF.I'-‘:E'I!]’Iﬁnt.q' Enhldy of the characteristics of three dirnensional
airfoils invobving mensurernent oLt dreg, pitching moent.

L Experiment 51 PerBumwsnes of go aerofodl with flap, infiucnce of f]a;m anglﬁ
o §ilE, deag aaned siadl,

a. Experimend & Flow wisualizabon stadies in low gpeed flosy aver ol
with different sngle of Incidence.

7. |[Experiment T Presswe distribubion amund a Ewﬁ dmmnsmnﬂl el
supersonic (ow conditions, at different angles of attack,

£, "x;}al iment 4:  Lifk coefficient for perodynamic models in supersonic fiow.

g, ['xpenmeﬂt 9: Shock waves and pxpausion patons around & owa -

dimensional tode] in supevsonic flow conditions, (Fiew visuslization
with Sehlioren Apparatus )

Experiment 16 densureneny, o he Velocily profile in laminsr and midbufent
Bnundary layers.

Exporiment 11: Measurenent of the Velorily profile in the boundary fayer g1
on rougl amel smaoth plates. Measurenenl of the Velocity profite in the
botardary layer ai various distances from e leading edee of the plate.

12, | Eaperiment L2 Menswemenl of Perlormance of a Contvefugal fump atub its
Yibwation Analysis,

i
] exL hnnkq
Ralerences

1. “Instrmenlation, hMensurements & Experiments thdq” H Elnrim};u-ﬂmnn,
CRL Press, NY, 2007,

2, “Low-Speed Wind Tunnet Testing”, A, Pope and LI Harper, Jobin Wiley &



-

|-. Sons [uL:..;--:M ;. 19-!'1.-:”;._-" - e
3. “Experisientsl Methods for Ensineses™, 1P, Folman, Mctraw-Hill Ine., NY,

01, |
[ 4. “Design & Analysis of Experiments”, 1.0, Montgamery, Wilsy, 7™ ed., 2009, 4

[ ez

Tl siroveanentioned s is a soppesitve one, The couse coordinatos! ibaraory insicicions way
offcr similar problems deponding upaw availalility of experimeondal sct-up and compalalivasl
platform. The lotad unber of problemsfssiprments given will be decided by e courss
coardinatard fabombery SUWELLS.

Suitable cxperimental tools (example, Hot-wive anememetny, pressare lransdusers, {lowmelers,
Schileren apparabes, sisoke genetators et avaifable in dhe laborsiory sboutd be used I
experinentabion.

A Term paper hazad oo rebevaut Topio will be assigned o each studeat ad the stare aff the semester,
which i3 (o be sushmitled by the snedend before he end of e cowrse, & prosertalion will be given
by the students boscd o this bl paper
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Required £ Blociive

Adveeneed Campataiional Fhuid Dynamies

* hawies

Lompnationst Fluid Dueics..

LT+

l}

| etz

Thenry Kxaminatlon; ({-ic.l.:;me]

End Semeszter Fxam: 60 :'nm ks
Mld Semester Exam: 20 nwarks

Inrepoal Assessiment {Scheme) 20 rml[-cs {5 menks {or aRendance + 15 mm']r;s.f.‘qi' S
‘Tai-u:-humc assignmients, Surprise £ Quiz Test ami Class Tatorials).

("mn 5B Outce}meb

“Tia e alle
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_ GoumLLInE A F SIS _ IRERAN PR
apa i #imech, 2

To uaderstand FYM For complex gen: nerties.

§

On succesaful cnmpieﬂnn nF the course, sindent is exn#;fﬁh‘gﬁwmﬁgmty 1= Id%

Tad mmuit}] ﬁnatw T GoAHeT0L

Ta undesstand acce|3t1.t¢d CF1} mcthods ard use nf'cnm] e - LI
3 ~ *%.hllﬂ.,l:h.lm poraliclization in CFDL o0 MEEH.L| & Ei;q;%%ﬂmj =18
4 1phq5w1mﬁmmmeea IR WFoblapmg )
I i AT ) TRy T AR - sum A9THT
Latew!, development i CFD te:chmquf-s and  nower
; 5| anplications A = MNSHT 8 WD p=ras
- H [ A PLT TIPS TEE TSR ) B R Fit Heve I |-
opfes ol Telhearg Txﬂrn@?‘gjgtk‘fma: 1 Pawer ﬁﬂ{:ﬁm&ﬂﬂm} mtrﬁﬁmpyﬁmj i
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sasigne

N

Topics to be

{Inits

Dhdatls

‘Tinite anunm Merhnd Tere tortple gggﬁmg rﬁﬁd

1L B SL R IEY 1Y
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“ﬂ':"—ng"-—HiﬂL‘—th—HFtﬂ%‘i [tted ?5 - Aii anmplon
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r]ﬁuh{'ﬂlmﬂtlm] af guw:mmg couatian in phue Cruse

éﬂs""ﬂflﬂnﬁi Imm-]mm:;d—p
Beuchar iels_amck_ T &hmﬁ}‘ﬂttmn, discmugﬂtmn m’ &Jmﬁiun and
[ convective teruts, treatoent of sowres terms, TOSHINORECHRL iA0EN

equaticns, Bﬂundednesq an Fransportiveness, TVD %Mﬂempaessit-

h=

ato El N
“l"'““b H—EHEH T HE R nn;—gu\.a

.wl._.m £E rael
! b “533:»« N il
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convergence, gitd rebinement, God quatity, E&&F?HEHWE@@B@@UN o

EARIUEA IS ATULEA - 0 WY 916
H= l'ltl%ﬂiiﬂ =1d%

J"Eﬂl11|"|‘l’ll"{ o ctlhaonaal arida 1 ‘ids
i ametrics —prde— it — o E—swilinea — gelds,
i 'H}'iumq].f'llnstuclurcdf'hv““ﬁu inlii? ) I
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=148

HHLIE

Ids

CHEOLOE
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Agbiteary Lagrangien ancd Fuler (ALY mekod, Tommersed bousdaey methiod;

p = TS

b gLl

Immersdll MRS TR R BRI naetliods
anm&gﬁmﬁﬁﬂ S ¥hinype of Fluid {VoF) Method, Tntertace
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fracking & caphiving medbods, Level Set {0.5) instbod, Conpled Vab-L5
rzdlad,

HEalerizn multiphase maded (MM, bMixte (Alvebesic Slip) mods (ESHD,
Euberian Gramuiar Mubiaphnse model (EGMMY

Commparison of ddodels and their sefection

Felerences

Appdication of CFD for mudelting and simobation ke flow inside o gale
vabe, eyelone Sepavater, ratating Ean fmasersed in fleid, ssliery Now, gl
ezl fow, cavieation and eombnslion ele,

Tuxl baoks, Lo "An Totraduation to Congnisstivnat Fluid Dynamics: the Finite Valunte Wethod™,
H.E. Versteeg and W. Malalaschara, 2™ edition, Pearson Bilucation, Fogland,
A7, ) o . .

2. *Campeational Flaid Dymainies for Engineers”, B, Andersson & others, 1%
editinn, Cambtidee University Press, UL, 2012,

3 "Using FPC For Comptational Phed PDymamics: A Guide o High
Performance Compuiting far CFD Ersfnesss™, Slemoon Jamshed |, Academio
Iyess, 20135, ) . )

4. “Computationat Fluid Flow and Head Tesnsker™ {2 edition), K. Mm-aiidhar;
awel T, Sundararajan, Marosa Fublishing, 2004,

5. “Mumerical |leal Transfor and Fleid Flow™, 5., Patankar, Wbediraw-Hilt,
Mesw Yok, FDHED,

b, “Priveiples of Compulationat Floid Thynamics”, P, Weaseling, Springer
Yerlag,

7. “Coimpubational Technigoes for Floid Dynamics Volumes B 1T (2" edition),
C.AL Fletcher, Springer-Verlag, (994,

2. “Computatiseal Floid Mechanics and Hear Pransfer™ 2% cdition), 1O
Tannchitl, DAL Anderson and R.[L Plelcher, Taylor and Feawsi, 1997,

o, "Mumerical Comgnatation of lntetns] and Externat Flows™ {Vols, 1 & D, C
Hirach, Wikey International, 1988,

10, “Cumpstalionsl Floid Dynamics for Bngineers” (Vols. T & 103, K, Hollmam

and 5. T. Chiang, Eowinceriog Bducation Syster, 1993,
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Pte-requisites

Reguired / E]t:hl'l-’ﬂ -
Fugineering F.l'md e .fac.rm-:r,s. ,S.freugﬂj r:,lrnm{w ierls.

Credit anﬂ Crintact T+T+P=
Iuis
Assossmecnl T !u:mj,r Examieation {5chr~mt} End Semoster Expnt 60 macks
iethods Mid Semester Exam: 20 marks

Internnl Assusnrmt(‘-‘.thenw} 20 marks {5 navks [or abendanca + 15 marks for
Takc-lheme assiguments, Surprise f Quiz Tesl and Closs Tukoriakbs),

T - ’F‘-rlkandgﬁmﬂs_ﬁlnm:}arl-mw—pﬂmt Pitbﬁ[mmnw&m“% %EEL% .
: :ﬁm.ml; 1 a.[BLI::It Iy LTE

Corverod

Topieslabe o]
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""" =y GgEaton biicF lalsrﬁ’ﬁmﬁs'ﬁﬁ'ﬁfmﬁr@"' AALYS: T

Totrpduction to Finid-struciure intevaction: Coneepl nf‘ﬂmdﬁ%ugg{c 115 4

2prany F1EN] FEIN0Y
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problem: Fluit domains, solid domains, coupling of the equations fb_r st

@Ll auumu 5
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ﬂﬂﬁnnmg Jea;mme.,_umtex_shsddmg, Lu1hnkcra:,r:aud_giﬂ'l_1£w = 100 £
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Vibration Induced by Oselllatory flow: lnline foteos and teir nyssismm,
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Vibration indacad by furbojence end sound: Eloments of the thoory of
rafubom vifsralions, saund and oirkmbssce-indueed vitialion of panels,
nsrhalence. induced wilration of oibes swd rods, sind-wdeesd wibredion,

reaponse of airerfl 4 pusls, reduction of vikeation fuduced by fuvsalence,

Fbdd Caupling: Concenteic eytinders wilh upch ands of theid filled ansukar
gap, corceniric eylinders with closed ends of fluid apnular pep.

Damping of strteetares: Themends of damping, Defmitinns of damping
aoctlicienl and damping rstio, total damping, fluid (hydeodyeamis) damping,
strueleral (or sapport) daoping, I'.iﬂ.u't|;|i.1:ts.ﬂJ of Lvidges, tmT..'urs, buitdings, piping
and aiverndt stenelwres,

Sound irdaced by YVortex shedding: Sound fiom singfe and vihwating
cylinders, saond [Foan nusltiple fubes and keat exchangers, soung from fow

ovey cavities,

anabysis of fluid-induced vibration of steans penerator lubes, lwa-way coupled
analysis af fow-induced vibration of bpo fehes, Latest devefopment in Fluid-
Structure Intoraction.

Toxl baoks,
Befepences

Haobert I, Belvins (2004, Floveinduced Vilwation, 2nd ed,, 477 pp., ¥rieger
Publishing Company, Malalar, Flovida, USA .

B T lmann (e} (200080, Flow dodalation and Plupd-Sioeclare Intetaction ar
Adrplane Wings, Springer.

MG Barton and I Pedaux feds ) (20031, Coupling of Fiukdls, Struchnes ond

Waves in Acronantics, Springer,
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Requned F Elective

A2 Boundary Layer Theary

: Pre- -requisites

'f_‘ﬂ:dﬂ aguf £ rmlnu
(ERTE o

L | Englucering Fluid Mechonics, Head Tronsfer.
E.: "Ik

-4

Assessrent
hulathiots

i

Theory Examinaiiont (Sehuue)

End Semesler Exam: 80 marks
fehid Senpcster Exam: 20 marks

.i.::!'crna! axseasmient (Schemey: 20 marks {Soparks for attesdance A 15 marks for
Take-home aaqignments Surprise § Quiz Tesi and Class Tutorials).

Couras Chelenmes

&1 Na.

{13 o JFJ]L -}

T study meompressible boundary layer theary.

Ta atudy trassition and bubleot incorsgpe essible imundmy v
bayess, ;

To slewdy g analyre boundary layer separniion snd its
coetrol Eechnigques.

4,

5 |

To seudy and apply Portarbation theory.

To sty and undessiand Fhermal boandary layers.

Modes of Debivery

Topiss to be
Covared

[n:in

Talk s chalk {sain), Power point ptes&utmmus {sometiones), Self- smdy

Dretnils

L

Ineompressible Laminar Boundary Layers: Bxact solutions of the Mavier-
Stakes eiguation exhibitivg boundary layer & tow viscosity, The boundary-
layer equaiions it spivit of Prandtl, Seabing, son-dinensionabsation aned
Eeynolds number. Linwtatians of potential flow past o oy linder. Prandit®s
houndary-layer equaitons in bro dimensions deduced by order-ofansanitode
arguments. Blasius sobution: displacement thicknesy, skin ficn

Transitiﬂn aytel I}icumm resgible Turhutent Baupday J,r] ayers: Coneeyt of
seabifity: hasts of houndary izver stability analysis; physies of tranaition bo
furhulence. Reynolds stresses, wicae veboeity and shear stress in 2 turbulent
Towndary layer, e log law and power faw profiles, Teebulent bosndary
tayers in wero md non-egra pressure pradienis, Separabion i adverse prossore
aradicnts, Concepl of and ocelnrence i sleady Fows, and al rewr slagnaiion
peint of impulsively started cybinder,

Brundary Layer Sepavatioh & Flow Centrol: Causcs of boondary fayer
soparation and its conseguences, sotive and passive ow control, verious
different flow contol fechuigues sad Iheir applications.

Tntvoduction to Pertarbation Theery: Repgular and singular periurbadions.
Examples from algebeaie equations and ordinury differantial egoations. The
claasical bounchary-tayer equations of Prandtd ag the Jeadiog e o @ matebed
asymptotic  expansion. Exact solulions of the clsssical boundary-layer
equations lihe Flow pasl a wedpe: Falkner Skan. Far waie af a ak plate,
Two-dinwnsional jet. Lock™s mixing layer, Pranwtl trénsformation. Pasadil-
Claverl law tor subsonde fow; Ackeres's Ew and applications, Axisyaumetric
flows: Manglers fransEormation, Split dise Boman lnyer peoblems: Srewatson
layers. Glavet wall jet.

Thermat Boundary Layer: Irlh‘uduullun lu 1h¢nndi buundury lHyL[ |1Ll-11
leatestar are boamsdary Jayer, comvective beat  fransler,  impotince  of  woo
{dimensional mumbers, Proadt neraber, Nusselt pumber, Tewis qumber ete,

§ Terad Taagla,
Hasley eies

L Ll

"Bmmdmy Laryer Theory™, ‘%rhisrhtmg, N Mc[.mw]ml Fr,

“Latdrear Deundany Layers™, Rosenhead, T (Bdited), Oxfovd University Press.
*An introdoetion ko Flatd hechanics"

e g Bosnelin y-3ayer Bonaluass™, 4ale, 3, Onfosd Uneverssey Pross,

, Batchelar, G, K., Oeefoed University Peess,

“Heparation of Flow”, C.T. Chung, MeGraw Hill Ine.
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Thezignation

Fre-requisiies

N Raguived / Eleetive

Credst and Contsct
hipters

S
i Asgeasnienl
!

iothods

Conprge Chatcones

Engineering Fleid Mechawics, Canputer Pragramaing
L+T+p=

’Ihu:r;rj.r Exaination: (Scheme) End Scrnssler Bxam: 40 marks
Mid Semeater Exsmn: 20 marks

Internul maeahmmﬂ {hchcmc} ?ﬂ m'w%cs [5 Inarks for uttendarme 115 marls for
Take-ome assigmeeuts, Supriss / Oniz Test and (.L'hs Tutorials).

S, N, [on suecossinl comiplofion ab the convse, studcnt is gxpacted | plapping dnla

tn lus ..:hIL to Fis

- i Ta suldj..r mteodiuction tn pipe networks, hasic principles and 13
U | frodle. oo '

" To stiely P11:u: nclwark anﬂi}'m meilmds cusi mmuien:mn 2, 4

amd ter apply penecak peinciphes of pipe netwovk synthesis.

5 To develop Opéimat design of branched pipe ostworks by vy

: " |lincar programuming problems {LEF} v
I 4 ‘Fo conluact Reliability anabysts of Bistribstion systems, Fluid e
‘ " [transicnts, Operation amd maintenames of pipe netwarks. P
; To present 2 tepn paper on Developmicnt of pregram for
5 B T, 6,73
Astabysis and optirmization of pipe network. _
Mades of Pelivery Talk and chslk {main], Power poiot prea&nt:mnm I{'\Gf‘l'lﬁil]'l'!&‘ﬂl Self- qtudy {aq

azsigned),

Topics m he
o

Units i Dretatls

L. lmmducnnn. ur.e‘g |equn~e-'nemq flow and pressie, Layout, IIPE
GRAFFRCE, Main sizing, Stovage and pumping, Fipe vabve fitings, Water
meter, instalation aad fcating

Basie Prinviples of Pipe: Flow, Mead Loss Crguations,

. Pipe Netwark Amnalysis DMethods, Loop fiow comeedion method, Jinear
tiethod. Cost Considerations.

3. Genu a1 1 Inmplcs of Pipe Metwork Synthesis: Water Transmission Lines,

Witer Disicibugion Mains, Single Topel Sowrce Branched Systews, Single
Erprt Seurce Looped Syskoms,

i hfadti Input Source Branehed Systents, Mol Input Souree Lowped Systemns,

Decampostion of o Large Waker Systens and Optimat Zooe Sie,
Keorganization of Water Disleibution Syslems,

4, Optima) desigo ol branched pipe retworks by linear programming
problems (LEF): Dynamic and noklinest programning for looped retworks,

5 iiclmbihl}' uf rilstubutmn sysiem

4, i e ansicnts: water hamuer: thaary, houndary conditians, waker cobamn
! geparation unsteady Novw anabysis by rigid column meilod geaplica] water
[krtner analysis aiv in pipeline

1. Operation and maintenance of Fipe networks,

8. ‘Term ﬁnper: Devclopmont of pragram for Anabysis and optimization of pipe
feebwrorie.

Text bauks
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Anabyazs of flow inowater disiribotion netwerks by Prasod B Bhayve
Pipe Mebwork Asalysis, Dds. Lambat M Surhooe, Mariam 1 Teonoe, Sazan F
Henssoraw
Liquid Pipeline Hydraulies, . Shashiflenon

Water distribation systems: shemlation ond sizing, Fhones M. Walskd, Jobannes
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gﬁmﬂysis oof Tt in pipe wetvercks, Ratand W, Teppann

Waler destribition modating, Vodum: || Thamas b, Walski, Donald V. {hase,
DraganSavic .
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Tiydraulic analysiz of unsteady Sow in pipe retwands, 1, A, Fox
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Coulbeck:
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. if'fi__ig_l_f_iu.f,_lnes'im' Foarne 20 marks
Tnternal Assessment {Scherneh 20 narks (5 marls {or strendanee + §3 marks for
Talee-lwme sssigonients, Soeprise § Cheie Tesl ond Cass Tutortals).

g1 Mo Oy sieeeesstul completior of the conrse, student is expected | Mappiog info
|t be able for SO FOs
To identify thanmodynamic systems, sarooinddings, work and !
l. heat inkteraction veing fluids and their eharaederistics in 1,2

varions Humodynamic precessos.

5 Teo madel equation of state for ideql and real gases and

reduced equation of state. 2.4
5 To undoestand Kelvin-Planck snd Clausivs statoments and T
“ | _concept of Entropy, lireversibitity, Exenuy. -
4 To ddentify and apply modes of heat transfer vefated B fluids 3 4
) and surface inferaclion o.g, conduclion and comveetion. "
tndes of Delivery Taik ancl chalk (matn, Power point presentakions (semetimeas), Self-siody {as
assignedh .
Topies o he tinits | Details _
Cogerad : e — .
1, | Therprodynmmte State Equntiong: Perteck ared eeul gases, slale equalion of

perfect pag, Anagat's tsothermals, Detailed sty of Van dec Wagl, Dieterio,
i]!enhe!m, Ecdlich sud Wowomg and other state equations for ceal pases,
cornpressibility Faclor snd compressibilily chart, generalized chart.
Z Review  of Theymadynemic Laws and FEetespy: Reversibility and
irveversibility, stalemacnts of sccend taw asd their discussion Equivalence of
Kelvin-Manck  and  Classios  statements, Camot  engine  and  Carnod
rafiigersiion,  Thonmodynamic  remperaluie scale  and  absolute  zero
tempersture, Clsusiug  thearerm snd Claosius Ineguaslity, concopt  and

charscteristics of entropy Principle of inerease of enfropy and entropy of
urH verse,

5 | Availabillly and Irveversibibity; Avatlable cnergy Jost work and depradation
of cnergy, Mahoom work, Avaitabilily — v o closed systom snd In o steady

flow syslem, Cibbs functioe, elmolt: fection, [meversiblily and s
e Astiremertd.

d. Genevial  Thermadynamie  Relations; Gorermd  seldions fom cnorgy

equations, specifi leat rebasions, velations {or inlermal cacrpy, cathalpy and

entropy, Joute-Thomsen coetfieient, Applications of peneral thomaodynawic
velations (o tdeat gas, Yan der Waal and other stide equations,

i Heview ol Basie Egoatlons and Steady State Conduction; General three-
dimensionat  beal  condostéen  equalion,  Steady  onc-dimensianal  hest
coriduelion throngh simpke and composite planes, cylindrcal sand spherical
witlBs weithout heal senevation, Effect of varioble thermal condoclivily, Critteal
thickness of meulation. Steady ane-dimensional heat conduction Birough plans
wadl, hodtow cylinder, zolid cylindor and sedid aphere witly wniforn heat
peneraticn, flead tansder srem Jiencd swseces, genecal ciptasions, oficieay
end cffceiivencss of Bng, conduction in cooling of tuyline babding, ontimuem
dimensions, comparison of {In materials, Two-dimensiasal steady state heat}
coneluetioh, Mumerical and praphical metbods, Apalogical solalian.

i . Unsteady State {lens Candoction; Heating and Cooling with neslisible




meernal resistance, Tewperane-time rezponse of lhennocouple, Heating and
couding with neglietife surfoce resistance, Transienl ek condactian m sea-
intintte  soltds, Laptace's eqnation, Separation ol Wavisbles, Lumped
capweilanes mothods, Heating aird Coaling of infinite phite wilk fnle inkmal

jand suifee resistance, MNumerical and praphical anatysis,

Convzetion: Liwiiar and  lobuberl flow, hydrodynantic and  thermal
bagndary layer, Diensional 4oalysis aod dimenstorless numbers for free od
forced cowvection. Lmpiteat wlations snd moeciical sobuion of free ad
tforeed copvection e pipes, aver platss and across cvlinders and spheres,
uqnlbillf:d [ree and forced convection, combined free convection and radialien

Introducticn to 'l‘inenm:nt};nmnim, Classicnt and Ststistical, Third Edifion,
Soomiag, 1.E., and Vas Wylen, G, Jobn Wiley ard Sone, 1991
Advanesd Enginsering Flennodyosmics, Bejan, A, Johi Wiley and Sous,

Advaneed Thermodyuamics for Bagineers, Kenneth Wark &, MeGraw-[1il}

Fiaedaneentadz of Fheat & Muss Transler, Incropera F.P. and DeWit. DT,
Jodm Wiley & Soas, 19794,

Anabysis ol 1est ond Mass Traosfor, Oziste, BN, WeGraw Hill Co, 1980.
1lear Tranzier - Basic Approach, Dekert, TG, and Drake B, beGraw-

heal ranster,
TexlL hanls, 1.
Refarences
2
LOAg,
X
. Ene., 194935,
4,
5
A,
Hill Con, 1985,
T

Conveciion Teat Transter, Began, A, John Wikey and Bans, F984,
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Cowrse Outeontes

e Cn wc[*e“ful conpletinn of the course, student is Hpeetcd "-lapphtg.httn
S 10 be able to: M3
1 To review Desmo-1okd luodsnemals, 10 siely chassiBeion -
o and sclectian of Heat sxchangees. N
Z, [0 study and design various bypes of Heat exchangaes., 3,3
3 To study and design Heat exchangey network and its 53 4
7 | optimization; beat transfar augmentation, fauling, corroesion, b
To mechanicaily design shetl and mbe heat exchangess,
4. peffeets of vibeefion in heat exchangers, material sebeclion aud 2,34, 5
Fabeicabion, qualily cootral
5. L..'tte_s}_gd?anccmcut 1 Heal sxchengers. 6.7, 8 o

hledes of Delivery

‘Falk and chalk [.n.‘uain“]1 Power point proserialions (sanetintes), Sﬂlf’-stud;;{as
sssigned),

I)Malh

Heples, F, dMayinger,
1.Hent Exchanger Design Handbook Series:Dekker Mechanical Engincering, 2000,

Taopics 1o be Hels i
Covered [
L [mmducnnn, elassification and selection; heat cxeharger Sermo-hydr aukic
ﬁjndammma& e
7. |lleat exchanger desimn; compact beat cuchangers; shell and the Reat
exeshanpar dosign; rogenerators;, pisdc heat cechanpers and spital plate heat
gxchangers. Bailees, Re-boilers, vondensery, At cooled Heaf exchangers.
3. jrieat exchavger network design, Targeting and super targeting, Yineh d&xrnn
methodd, Natwork optimizstion, o
4, Teat-transfer aupmeniation; fooling; coirosio,
5 Hﬁw—mduced. vibration of shet] and tube beal exchangors, mechanical desiga
: of shell and mbe heat exchangers, material scloction and fabrication; qualsy
cantol and quality assarance and nosbesiruclive testing,
6. {atest adwimcement i Heat exchangons,
‘Text hooks, L. Provess Eeeal Transfer by B0 Tear.
Bictorences 2. Heat exchangess: Thermab-hydraalic fundamentals snd design Sadikkakag, 4 E.

CRE Prege.
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Takbe-bome dssigrienls, Sm‘pnsn: d iz Test and Clasy Tutﬂnd!s‘j

1Coarse Thitcomes

v aa. 5 O souccesslul completion of the cnurse, student iz expected Ma‘ppmﬂ intn
EL Mo,
to be able to: s
{ Tu hFr'rthFj.-' various 1}';)!’# ol heyebrar-i et pftmls sty 1heir L3
| leyols, :
To slody and desipr lhe various componcats of Hydro-clectric
2, 1,2
. ptants and physical phenomens imvolved. R C
3. To smdy and design valons hydeaslie turbines. 1.4
To sty and anaiy7e the cavieadon, phmmnenn i3 leteclion,
4. 2.4.4,7
ruomiering and contiol B hydowlic wabiyes,
To snalyze the peribrnanee charse leristics of various 3 4 1
| bryrdumubie turbines. -
To understand Lhe tatest tends snd development in hydraudic
4. {wrhines amt Hs applicativas in micra and pica hydet power 78,4
islaEiuns.

?v_[{hdeanr NDelivery

Topies fe e
Coveped

talk and chatk feain), Fowsr point prescrtations (sometimes), Self-shudy {as
assigned),

Tintes

Detnils

L.

Hydyppawer lants: Types, moin components, Flent load factor, lead
duration cucve, skalted supocity, {im power, secondary power, and load
predielion.

Penstocks and Water Hammer: Types of penstocks md their design criteria,
Econcimical dimmeler of penstock, Valves, Bends, Mamifalds, Effect of Waker-
hammer i penstock, Surgs ks,

Introduetion o Hydeaatic Tourbines: Definition of head, dischavge, power
wind effeiency of Wydrawlic twibines aod lydves-unil, Classi[ieation bosed on
bend, specific speed, degree of veaction and dissclion of flow, Enerpy lozses In
tarbines. Voler's energy equadion, ade surlace equation,

e

Impulse Turbines: Enerpy conversion in Pelton habine, design paramsices,
design of twrbise mer, oorzle, spear.

Renction(FrpncisiTourlioes:  Classificafion, flow @ waner,  design
paramecters, deteonination of meridional flew, one.dimensional mothod of
desigring nmner blades, rebationship belween fie shupe of blades and 1.
dimensionat {low within runncrs. Blade designing in polential gnd rolaliosad
mnerilional Sow. Brall itbe- destgn and wpplisation. Derbez hurbine.

eaction {Axial Flow) Torhines: Major defintticns and refations eoncemning
the flow widlin 4 munner, destgn parameters, fiow upstrean and downstrcanm
ol the nmasr, delemeination of velochy tiasgles an ket and outlet of the
ronper,  Anfail method of bade desipning —eascade anabyals and ibs
performance, oas mechanism, Made peofiles, forces acting on blades,

Caviltabgion in Eydeantic Torbine: Conditiog, lypes, conscguenees, somedy.
Tuarbiie afinlinn coedTicenl, MERN Sinslneity Lo in cavitaling fows,
Methnd of cavitation investigalion o hydranbie hirbioes ab bboratores and
hyeleapowet pants,

Treebine Yevformaner Chargoteristios: Mun claracteriabios and operating
characteristics,  tro-efficency  characterisies,  Delemnimabion  of  major
prolatype tirhine paramsters on the basis of model chayacteristic smves,




=

[evivation of she sonsphete clhavasteristies of protwlype mebine. Distored
model, seabe effact and efficiency.

4, Batest Trepds wod Bevetopment iv Hydraalic Tuehives: State-ofarl Lo
! last Bow decudes, Tatest design trends, newee upplications in wiceg mul phoo-
' hydel pewer siajions.
Text hewnles, : 1. “Water Power Enginecring”, H K. Borows, Wedraw-Hidl Book Co., Mew|
Hafarenoes York,
Lo Miydeopowar Stuctures™, RE Varhoney, Wemwhand & Brothers, RBoorkes
(.2, 1992,
3 “Hypdraotic Torbines” (Valome | and 11}, V. V. Barkit, MACT- Whapal, 1960,
; 4. "Hydraolic bachines”, Tagdish Lad, Metropalitan Book Co., Delhi,
5 “Fluid Mechenics and Thermodynamies of Turbomachinery™, 47 Edilisa,,
5. Dipon, Butteriworill and Heinemana, 1968,
! 1. &
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S5 Mo On suuciqtlli cnmph.tmn of {tee conese, sadent is 1-=_*.:|:u=,r:t43:1r dLupplug inkn
Tt beabletm AL
1 To study the beer L]mw.: tevisties and fuendial fctors, L2
T bvations types of e, '
2. | To sty sediment manspor 1hmug]1 fivers, o 2
2— 4 To study and design caralization and Bood roating, 71 4
" pinterlinking of vivers, river conflucnees and shver networl. n
To study river bank erosion, tver resteration, stiategy for
4, i : ?'s 4r &
deought and fowt meansgement,
5.

Wiodes of Tulivery Talk and chalk fmain}, Power point prescitelions fsometunes), Selfstady (as
- assigned). -
Foprics o be Units | Details
Covered Fe
7. Clmm,lms:m of tiver.
. Clﬂb*.tf_mal.mn af flow, uniform Tlow, {_lrslc‘luaﬂj,r variad ftow, Ragidly wr!:d
flow, nnsteady flow,
9, Lhummil?atlnn scdimend branspart, mn':h?:mnu aud Flood mouring.
8. Intrrl:nklug of Rivers, River :.Dnﬂuence‘; and river notwork.
LL Bauk elns‘mn River restoration, draubhl and flood mm‘agtment
12, |1 g,eqt advancuren 0 eiver engms:ermg aned development :’:f new techmquu:
‘Teat books, f River Mﬂﬂh"mll:‘i PY Halien
Retforences

2. Principles of viver enginesring: the non-tidal athavial river, editacial board, P Ph,
Janset.

3 bluyial Processes in River Enginecring: Howerd 15, Chang

4. Open-Chanacl Flow: M. Hanif Chandiuy,
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3L No. {m snecessful campleting af the Emn-s{l.,.é:.:.:.d:mt is pxpected | Mappine Inta
.l

to ke nkile to: PO

; To understand e fow a:E‘uELELunb regarding the application of 13
Y | eoncepis of conspressibafity, H

To caleudsfe the changes w the flow properties acenss shock
2 2.4
wavea af different Luudlucrm.

3 To dmlgn supetsne mr??]-e “wind sunnel aid shoek lube to -? 2 g
" jereate a conditon of high pressare and temperalure. R

dodes of Dedivery

Tatk and ehalk {malrﬂ Feravar paint peesentariong {sonetimes), Setfatady {as
asstgned). S :

Topicy ke b
Coverad

H
i

Uhivits | Drdnils

k. Infradection: Glimpses of classical thermodynumics, statistical

thenmalynmmices; Mon-dinensionabization of Mavier-Stakes and Energy
eqnation with role of Mach mumber highlightad; stagnstion guastiics,

2 iNorpal Shocks: Oovermng eouations, Bsnkine — Hopuenat, Trandt] akd

nsheey relations, weak shocks, thickness of shocks, normal shocks in duets,

performance of convergonl-divergent nozzke with shocks, moving shock

waves, shoek jroobloms in one dimensional supersonic diffusey, supersonie
nito? fubc,

X Flow fn Constani Aves Doet with Frictbon: Governiny equalions, working
Formmdas and tables, choking due to friction, pecformance of leng ducls,
Fmthem‘ml flow in lﬂng duu:ts

Flaw in Canstant Area Duet ‘IMHl Heatmg et Cogling (Govening
equaticrs, workiog fonmala and ables, chodee of ened states, choking olFects,
shocle waves with chisnges n stagnation temperature.

3. | Generadized {Ine-DHmensionnl ¥lew: Wocking equafions, geneval nethad of
sofution, example of contbined friction snd avea chanmpe, Bxample aof
ceribined ﬁjcuuu zmd heat frans| F|31

a, ﬂl}!tque shack: 2overning ph}'qmal Eqmtmnq anif general rofabions, shock
pokar dizgram and evxiliary diagrams, sbomg and wesh shaoshks, detached
shnele, mbzracuun and mﬂen:h{m nfﬂhnckﬁ

7. |Method of chavacter isrics Eﬁm‘mt prineiple of integration using metlad nf
charagteristics, appiicatiom to pne dimengional isentrople progressive waves,
application io steady own dimensional irvotationsa] isenteapic supersanic flows,
Traneel-deyer expansion.

FTexl books,
Refarences

& Rounatary bayer Aow with Praodt] nuober unity and arbitrany Frandst
suerehier, Inkegeal equations of Taminar bourdary Sayer, Ditferential and
el equations of Betndary faver, Bow past 5 {ad plate with mebulent
Frawdt munber of Unity, Elementary idea of bawsdary laper im iubes and in
the preneiwe of shock waves, Siedy o vorse Tow vistelaiae eelmigues.
Study of difterenl lypes of wind bupnsls, thelr dcs;gn cThnria.

1. "Cras Dynanncs”, E. Bathakrishnan, Prentice-Hall of ndia, Mew Delhi, 2802,

2. “Campressible Fuid Flow™, M_AL Ssad, Prentice Hadl, New lersey, F945,

3, “"The Dynsnics and Thennadybamics of Compressible Fluld Flow" £2 volones), j




A H. Shapirn, The Bonadd Press, Mew Yorlk, 1953,

4. “Tow-Speed Wind Tonnel Testing™, A, Pope and L1 Hacper, JTohn Wikey & Sanrs
bz, MY, FUSE,

50UV scous Flow®, Tl White.




ARG

o Inifusteial Aevodynamies
[heskprvatiog Requued ! E]eu:twc -
tPro- Teeisites § e nrg! Tuicd Mechanics. de rf."ri"r'nmrr.l{.\'
Ceedit and Conlact L+T4+P=d
s _
Assossimenl I Ebeory Examination: {Scheme) Engd Seresster Exam: 60 marks
Mlcthods Mid Semesker Exam: 20 marks
Internal Assgsseent {S{:hemﬁ} 28 migrks {3 punles for atendancs 1+ 15 mnjkq f::n
Take-home assignments, Surpeise 7 Quiz Test and Class Fuksriats),
[ Course Utemies . | Om sureessivt complelinn of the :ﬂul'se, s_t:]dcut iz expected [ Mapping lala
5L Mo
tn he able to FOs
) Ter Siud:,r dhaut Mrnosghur auil various fuctors relaved fo -
© Hadustoinl aerodyhrnics. 1
To study principles af various Wind encrgy cnliemls anwl Ltq
2, 2,3
__________ deusign methotologics.
i 3 To smdy and design Vehicle, Building ar'tfl 3[:101‘!;5[1&1!:-; USEHJ-; 456
: | |aeradynenic primciples. P
i #, 1Fo stwdy dhe fakest develnpment it Erclstriad Avrodynsmics. 6 TE
mModes of Delivery Tatk and chalt: (matu}, Power pomt prescotlions Gsamclimes), Selfstdy (as
B A P
Topies o be EUnits | Details
Ceverad _ . — wed
1. | Atmesphersr Types  of  winds, Causes  of  wariabon  of  wands,
Annospherie bourndsry layer, Effvct of tovain on gradient height, Simetuce
of iurbident fows, ~ o
2. Wintl coevpy colectors: Hovlvonlal axis amd  werbical awis muchmeq
power coeflicient, Dele veellicient by momentom theary.
3. [Vehicle Aevndynamics: Power vequirements aod  <drag coelii meull, af|
atomobiles, eifecls of cuwt back angle, aerodynamics of road vehietes,
d, Boilding Aevodynamics: Pressure  distribution on lew  rise  baildings,
wind torees on buildings. Envivonmental winds in city blocks, specisd
probiams  af tail  buildings, Hoilheg codes, baidding ventifadon and
schetecturn| aerodyimnaes. o
5. | Flow indueed ¢lbrations: Eiteels of Reynolds number oo walte Formation
ol Blaff shapes, vortex induced vibrations. Galfloping snd stall flulter.
é, Spovks Aevodynamivs: Acrodynamic design of Fnc!bﬂlil tennm, bt mpiy
and Amesican  footbali, Performsnec  cohancement i spols  using
~ serady RTINS, ' o
7. | Latest developmrent in Industrial Aeradynaintes,
Toxl hooks, [, "Wind Effecls on Structures: Fundamentals and Applications to Design™ by
Ruleregees Simin asd Scanlan, , 3nd Ed. fobn Wiley and Sons, Tnc, {9940
2. “Building Actudynmnies™ by Tom Lawson, laperial Coilege Tress, Londan,
2001,
3. “Aerocdynamics s drag nechanisae of BT bodics and road vehicles™,
B Sovran {Ed), Plevet press, Mew Yok, 1975,
4, "Winds fhroes in engineering™, P, Sachs, Pergamon Pross, 178,
5 “Car Adcrcdynamics”™, Hucha,
. "Design Guides o wind keading of buildiongs sttederes § Parl | & D
Ty ™ 1 Cook, Bulforsorths, London, 1983,
T ABCERELT-50 fdininwsn Dresin Loads lar Busldiags and Olher Strucpes.
B IS 375 (19E7Y Pact 311 Winel Toads, Indian SEand_grds for Butlding codes.




AM22347  Design of hupeller Pamps

Desipration T Required / F]cctwu
Pre-requisites |- 3 r"ume.gm;gj Tisied Kefoefuntios, + Frrm’ mr::erm}'
Credit and Condace 17 | TATH=d i
hones
LAssessment : Tlaungl xmninatmn {‘ichenm] Hm ﬁeumsi-sn Lamr: 89 marks
hlethods Mkl Semesior Daam: 20 murks

Tuternal Assesyment (Schemed:20 marks (5 marles for attendance + 15 marks for
Take-home assiguments, Surprise / Chuiz Test and Class Tuinriaks).

Conrse Oiteomas £ | TOn suceesstul cpmpledion of the cony HE, student iv c'{pected Mappmg into
: Sl Mo
tn be nble ta: "5
I iTa study eru{ltm[lﬂn tv;J varils pl.un;:l,s and basics of 2
: © {cenlrilugal pamps and fundamenlal principles. :

To study and design Dow thronalt pl_uﬁp angieller and casing.

To stady ancl analyze pums chéraﬁlﬂrisriﬁs. - 34
| To sudy about spocial puerpose PURIPS. ' 2,6

6, £To ahedy I1test advancemest in this arez, ' 5,48,7

2
3. | To stmdy and design radial and mixed flow Fimﬁpr..
4
5

Modes of Telivery [0 1 Talk and chalk I{maut}, PDWcr poirlk presestations {somelinws), Setf-eudy (s
{#asigned). .

Topics tohe 10 [Uniks [ Dretails
Covered

L. Hintreduction: Clazsificacton of muaups, Byout of rotodynamic punps, fend,
discharge, pawer and efficiencies. Dnensional anadysis, pon-dimersiom)
parameters, condition of similavity, specitic speed and s significance,
Elements of pumps- inpelier, casings, diftusers et

Ao [ Centeifugal Pumps: Classification, single stage vl ritsli- -ghitpa pt‘ﬁ'ﬂ]lﬁ

CaTRAREnts, HNInG, pressure vise n pumps, cayitation, MPSH, Thanas
cavitstion factor, axial demst.

1, | Flow rhmugh Impeter; }'ulﬂt & Eun{lameuta. equatu:ms rheotenml heari f{rr
p Lefindte pueber of blades, influesee of a finite munber af hlades, pressure
and velociby distribation in impebler passages, influence of cireslation i

impeller passages, mfluence of pre-whirt on head, choice of blade auklct
t angle, SLLiLliig | bLil'g'l'l},

4, Axial & Mized Flow Pornips: Gecumetw of the axial flaw tmlml[er valcE,
eupertmental design factars. mapefler hob ratio, chovd gpacing radio, pumber

of wanes, vaac ouvature and thickness. Antal theory of vancs, Helical pumps
and diaganas] panips.

A llllpelie; Bresipn: Geometrice] veloctty ficlds, evolution of smyraler shapes,

" pimpeliers with blades of siiple and double curvantre, design calcolation of the
tntpetiors principat dimensions. Blade design- blade snrface ares, blade shape
and hlads apghes, wethod of determiving blade angle for contrifugal and axial
impedlers. Relstion bohween ovemtl efficiency and specific speed.

&, | Taeprp Casing: Flow at the auklet oof the bmpelfe, volute casiog, volute desion
for optinram cificiency, eiveular volutes. Crassover, diffusion casing and
diftusion rings, axial ditfuscrs.

7. {Punp Characteristios: Classification nfch’tracterﬂt:m h- “dimensianal
characicristics, pus) oporation at off-design conditions, affinity of
characteristic cinves, iso-efficiency curves, flow conditions cotrespanling to
ke antimuam sfffeicney, inflacase of Moy condiloes on poms oaersiio,, :
P in serbes und paradiel baleling of panps b syslen chaclosiios,
talbi-gtape puaps. Losses in pamps, otal head-discharge curves,

. |Pamp for special duties: Doepwell pump— submersible pumng and vertical
mrahine poop. Storuge pens, lochine pursn, boller-Feed pumip, ciroslating
pump, cobdensale pup, pon-clog pomp, rivine puenp, seli-priming pump.




i i 9. Laflest advsarement in Perap desigy and newer teehnpdngies,

e e

et baaks, b, “Tapelter Pamps®, Stephen Lazarkiewdez wid AT, Troskolanski, TPergaman

gi_{efel'eﬂces Press, Warsaw, 1965,

: 2 "Coentitngab and Axial Flow fumps- Theoey, Desione and Applications™, AL
Stepaneff, Jolm-Wiley & Sons, {9407 :

I TPuenps, Fans aod Compressors™, A de Bovals spd G, Desowr, Blackie &
Sare T, Glasgow, 1955,

4. MRelodynmoie Punp Desiga® by B Turon,

5. Centvighual Muaps & Blowers™ by A, Chureh and Jagdish Lal, Meteauodisan
Bosk Cu., Thelhbi.

G “Pump Haodbouk”, 1.1 Kavassie, Tala bfeGraw Hills Tl Mew Prefhi.

T SCritient Aspecis in Rotedynumie Pumps and systems®, 1L, Srivastavs,
Teehe Economie Rescacch Instibttan, Wew Delhi.

&, “Fluid Muechaates snd Thermodysamics of Torhemachinarsy®, 4" Editiog,
S.E.Dixoan, Bolicowvarth and Helocoann, 1998,

! 9, “Hydiawlic Machines™, Jsadizh Lat, bctrapalitan Baak Co,, Dell.

E L Hydeaulic Mlachines™, VI Yasasdant,
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Candition dMonitoring, Diageosis and Predictive hMaintenanee of Ponips

Raprived f13eerive

Dre-regitsibes

Engincerfng Fhid Mechauics, Flaid machinery.

Tnternal Asscmuent (bcimnc} 20 marks (5 magks tor aneud’mra & H mﬂlLa t“er
Tale-Tiosne assignments, Sprise / Qur? Tesat and Class Tulgriaks).

Credit and Congaed LAy =4

herrs

Agzesament Theory Examinstion: (Scheme} End Serucater Exsi 60 warks
tletlinds

T'.-Lui SCincsler Exﬁm 2{] mmks

Course Dutommes | :

S No O suceessiol {:ui'rtp]ﬂiun ﬁf thl:: ratise, S[u:lu![ i eapeeiod "ml“tpplug Inty
T to be able to Pl
1 Ta study indenduction to condition monitoring, diagnesis aud .3
© Lsintenance piniu&nph}.ﬂ __________________ -
3 o atudy and analyze perr{:-tm’mc& and taﬁhun of | pumpq for 5 4
T | conddition monitoring. : .
3 To study and snelyie Avoustis momitoring and vibratior of 434
7T bearious pumps, and o siady cther monitorieg leohniques, b
4 To study s develop Pertovmance Duprovemnent Program and 4
t Predictive Mlaintenance b pumps, -
10 dea:ﬂn and develop export system for Condibion
5. | Monitoring, disgnosts and prediction af secvive ik gnd 23,4
o A IS TATCS IHtEeI L L,
fh i To study latcst advanconicny in fhig stes, 5,8,7
hindes of Delivery Tatk ond chabk (inain), Poser patat peesentstions (snmetimes), Setf-sbudy {as
assigned} S _
1 Topicy ko be Unifs | Details
Copvered S
| futrednetion: I_llmgnmuz of machine condition and f"auH'-: Meed snd benetics

of Condition Monitoring, Machine life cyelz, daintenance bManagement in
Industry, Condilion boniloting and diagnostivs of Hydraalic and Ebeclro-
p_u_e_L_:_maEic sy ateinid,

Pevlormaitce analysis and testing of pumps for condilion oonitoving:
Vigusl Inspection, Measuicment of Temperabue, Pressare, Flow, Speed end
Power, Hemd Power Chenpeiensios, Shaiofl Iead method, Bidapes lealk-off

flow metheod For monitoring of pumps.

Acenstic and Vibration Munitorving: Seting band fevels for montboving,
fefeazurement of vibration, General scveriy assessment, Analyzing and Using
the wibradion specirun, Vibeation phase angle, RBesonance, Specifie vibration
soverity standards For pumps, advanced metbods of vibeation analysis of
pumps, Contral of vibeation,

Weur Monitoring: Rate of wem, Effocts of intomal wear on pumg
Egrfmmancc snd ils cfficienoy,

ther wonitoring: Covoston Mooitoring, Cendition manitoring of shaft

seals, Mlonftoting of scal-less pumps, Mon-Destructive Testing, Analyss of
wear debuis i fuliricants.

Maoatteri mg of Positive dlsphl:i.‘ml!]‘!f pumps Performance u:halﬂciﬂr[stlcs,
Condition  monitoring by wibration anglysis, Condition  mondovine Ty

perfivmiance apalysis, Condition monitering by analysis of wear parficles i
lequid pumyped.

P'erformence 'impl svement Frogram aud Predictive Maintenance: Basic
brpes  of malntenanee, Applicstion and Benefils of Cost Effcctive
Baintenanece, Performance snabysis and ity applicsiion lo oplimize Hime Gor
gverhaul vsing shol-off head lest cesults, Enowledse Dased Systernss For
Mamtenanees  Managament, Rebabilay  centric mantenarcs,  Modein




Maintenance Managenenl Sysicma.

Expers System: Applicalion of Genetie Aleorithng,  Aviticiad  Seowal
Metwarlks and Fozzy lagic for Condition Moritariog, diagnosis and prediction
i ol sorvtee B and waitkensaes managoment.

Stawdards, Poreots and eurvent vesezrel levan o Condition Monitoring,
IFapnosis and Maiolenunce Manageinent,

%

Text bepaks,
Heferencas

%

H

10, | Case studies and ‘Perm Paper: W dewcred performsace shed bl and n

condition manitarig of puemps,

1. Bredictive msintenance of pumps asing coudition monitoring: Ray 8. Heebe
2, An fnfroduetion to Predictive Mainteranes: B, Keith Mobley

3. Engineering condilion ronitaring: prackice, mehods snd applications: R
Banon '

4, Handbook of copdition menitoeing: 1354 Raa

3. Huadboek of Condiitor honitoeing: Teclnipues and Mothadaboay: A, Davies
4. Pump User's Hundbook: Tife Rxiension, Heme P Blgeh, Adlon B, Buwdris

7. Intelhigent condition mwanitoring and disgnods syswema: a computatinnal
inleligenee approach: Kesheng Wang

8. CMS 110 R — Candition Monitoring Staudards— Pump Wacuon Nagh

H WIS 111 R —Condition Manitoring Staesdards— Pump — Veetical - Muliiglage
10, S 153 R - Condition Monitaring Standurds— Panyp - Progressive Cavity
1T Medem Pomps: A Comprelensive Survey ol Modem Pumping Equipment ad
Practies, Fdward Mol

L2, Know s Understand Centrifugal Pamps 1. Bachus, A Custadio.
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Mumericel Methods for Campressibie Flows :

51:":,:51]:1! [T}

f

4 Blective

Pre-roauisiles

g Acvenced Numerical Methods for Oomgtingion, dcdvonced Floid Mechanfes, Gas Dynamicy

Credit and JEAT=4 _
s Conlek [boes ’
é;\ase:;smcut : I‘hq_-:n:;,.l Exmumtiun {@nheme} End Semester Exany: G0 marks
: iferlods Uit Semester Exam: 20 marks
Intm 1nl Assessient {ECIIEIHE} 20 maarles £5 avarkes For :tElﬂndd:wﬂ + ]:‘i mztﬂ:u fm
J"slke home nssignments, Swrprise / Quie Fest snd Class T ulunﬂtb]
Course <i. Mo, ;{)n auceessfol completion of the conrse, student iy E‘iptt[ﬂ] ter "vi'appmu {in POS
Oisteones he ahle to:
; Wumerivably siemalate the real life enpinesting pmhts:nm on b2
| comprassivie Bows el o
3 Comprehensively wadersipnd e gpoverning equations pertinent 33
) to the cm‘npll::mbtc. Nowes and their solubon lechoiques, o
3 Help t widerstand the woderlying complex Now phpaies of tle 33 4
§ ’ compressible Bows. '
d Factlicate in developing ¢he in-howse Compulational Fhuid
___ | Dyuiarics codes e 4 0
5 Help o custonize the commercial as well as open source 686
' sullvare dedicated for solving problens oo commpressible flows. e
 tvlonfug of ' Talle and chalk {oaind, Power point preseatalions {semetimes), Self-study (as assigned).
Frediverny Mote: Term paper, Assignments and Bremonstration need to be given to (e sludents oa the Tollowing

[

{or siendbar) lopies using computer progrannning:
Eater simutation of | D comnpressibie flow sabver,
Mavier-Stakes and Buber simufation for beo-dinensisoal compressibie flow,
Campressible Bow solver for complex geometty,

Covered

Toptes to be T Gntes ?Betnﬂs

1. Governing E{]nagin.t.l.s: Ei;n-f;i-;"é_ﬁ;.reming equaticns {Euter equation and Mavier-Stokes-
Fourier cquations)atd ealations{Calorically perfect gas, Sutherland formolay describing
the compressibie flows

3, Riemann pmhimn mld Ih‘ quluncru dethod of characteristics and the seluwdion ol Heear

fiyperholic cquations, Rienwnn problem for linear systens of equations and s soution,
Rizmaan problem for Baler fqu.ttlu:uns and ti.s. soluisor

3. [Grid seneration lechoigues: C-H-0- Fnd lﬂglﬂlﬁgu*'*. Stserured grid {alnehrmc
ellipiic, hyperbalic), unstl’ucmjed grld ¢ Defaunay triangubation, advancing-(reet method),

mixed clementhybrid grids, prid smonthening, grid adaptatian

k. Spadiat discretization bused aw finite volome methad: Cell-centeed sad celbverlex

schemes, Coavective Buxes{advection upwind sphiting achemes, Roc's approximatc

Riemann  solvor, tolof vasisbion  diwdeishing  (TY13)  scheme, plecewise  liner

reconstruetion, Green-Gass  approach,  bst-sgeare  appoach),  Limiter  Amnetions

finmed, Havten, TVE, superbee) |, Wiscous flaxes (eenéral diflerence, (ireen’s theoremm,
elenents hased gradieats, average of guadients),

[P

Tmnpur.li DHscvelizadinn: Mxplicii time steppiag whemeﬂﬁunga Kuita mwbtistage
scheme, hybrid-muliistage sclene, renlinend of sonree term, Coucant-Fridreichs-Lenry
(CF1LY conditiony), Implick ime stopping schemes (ellerniting direction implisit (ADL,
lowerupper sympetic Gauss-Sicdel (LU-8G3Y), dusl time stepping schemes for
unsleady e )

. Numerieal treatuents of houndary emuhhnm. Tarﬁeld In!et.-fnutic’r aymeiy,
peviodic, s_uhd wall fimviseid smd wiscows Fows)

T Developmpeat ol vumerical eades: Ooe dimersional Euler solver, structured and

unah‘ulecd two ¢dinensional Fulerand Mavier-Stokes solvers, Comprossilde

ﬂow anbrar




:]-‘;:-x. t .1.1 l'.l(_'l.ll.' s:.,
lieferences

o

o

dassed au Lhe Tiasibes appecach, Development of Buler and Havier-Stokes multfecmpouens
ennressible faw sulver ln bolh Cavlesian and Curvilinese approach, Panction of qe
Lsmit=r at high shocl sireaath,

Feldovich , Y 1 Raizer, _ 3
“twmericsl Computation of Internat snd Exdemal Fiows, Volume 27, Charles Hicsch.
“Higmang Sobvers and Mamericsl Methods for Fliked Ebyaamics™, E. F. Torn.
“Iatrodoetien 1o Coopressible Fiuid Fiow™, Oosrbvizen Patrick H.

“idodern Conressible Flow with Histovical Peespective”, Fobm Tn Anderson, Mofieow
Hitl

“Compuiational Fhuid Bynamics: Principles and Applications”, §. Biazek,

“Llenents of Muneriond Methods for Campressible Flows™, Dayle B, Knight, Cambeidg:
Uniwersily Press.
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Diesignalion

o Elective

S Crodd and

Pre-requisics |

Contaid huwes

:E..*il.!:’f’l

Agsessmient
Mietlads

©

: 'I"heuwl'lmnnnatiﬂu {.Eﬂ:iwim}

Fod Semeastar Exame: 40 magks
wid Sermester 2aam: 20 maks

I-nrcmruAv;Eﬁ-sment {(Scheme):20 waks (5 marles oy stendanes + 15 ks fm: S
Take-Lome assigenents, Suprise £ Quiz Tesl and Class Tutorials),

TCourse
Crlteomes

AL Mo,

O 51nccrﬁstui {*nmplemm of the course, student is expected to

o into 110s
Toe: dabokse £ IS

Use the fadsmentals of LCA EtEHE thhf tw!w t['ll 1u real Life

[,2
engivecring problems. N

Comprehensively understand the fundamentals of LCA apd 31
water fnotpeint. )

™

Help o ugdmataud the nexns of energy-water-envirchment and 5 3 4
b spivit of sustainable developnent, v

4.

Facibitate in kandling coneacrcial d.nd ppensoures LA vodes

and siw. 343

i luebus of
Preliveny

1l allc aned challe {main}, Powcr poiod prossmlalions (smastbnes), Self- "ihtd},‘ (a5 aﬁﬂtgned]
Mote: Torm pancr, Assigaments and Demansiration need ke be given ta the students on the topies
given by the instruciors wsing mnlmeﬁ‘nﬂenenwu| ce 1A eodes.

Topics 10 be
el

HLHIY

Netails

I

Cencept of Life Cyele and Susmmahiﬂt}" lupie Hottam Line (Ervirorment, BEconamic
and Social), Lie Cyole Sustainability Apabysis (LCA, LOC, SLCAYL Why Life Cyele
Assessnent, Inteaduction of LCA- Defindtion, Historieal Developnient, Characteristivs and
Applications, Benefits and Limifation of LCA. Common fams vsed in LCA- System
Broundary, Panctiona) wiit, vl praceases, Chavaclerbenlion and Weighting, Midpoint and
Freutpaint envivomental impact carcgorics, bnpact methods {Cee-indieatar, ReCIPE, I,
etc}. T8O Framework- [30 14044 standard [2006). LOA datahases- Eeo-Tuvent, U5 LCI,

EL,(“D AusLCE Indian LT dalabsses,

[€A '\'Iethudnlugy Goal and Scops Delirdtion, T e L}'cie Erwenml'y {’LU) Analysis, Life
Cyohe Impact Aszessmenl, Lile Cyels [nderpretniion, {Incerfainky and sensitivity analysis,

Tntroduction o Lile ayels assessnient fonl- SirnaPeo, GaBi, and OpenlCA.

suqtama!uhry in rvespurces industries: Lﬂf:tg:.-', tnitdsg and smineral processing,
gustainaliling in the context of motal production, recycting ol materiely, P-waste
pma,u-.smg issmes,

LCA of various energy sysfemst Coal, gas, :, oil-hased Fystems, nucieal biamars, solar,
witkel, bydvo energics,

LCA and Water foptprint: Coneept, companents and Need of Waler Footpring
Infroduction {0 water manaeement, 30 14040 for (ife cyole-bescd watsr {ootprint
determination and coneepl of embeadied water of prodoces. Case studics- Water Footprine
in warions industiics, viz. texlibe, metal and miniog processes and thecmal poswer plant,

Inteaduction to Envivanmental Managemend System (EXS): Definition, Goal, Mead
apel Henefits, lotroduction to 1530 [4001Procedures and suidetives to develop FMS
documaents, What s FDCA in the contexd of EWST

t Texl books,
Beloences

1. Sustainalle Fngincering: Concepls, Design and Case sfudies by David T Allen and David 8,

Shopnard.

AL Cyele Assessancal, |

Olsen, Stip (Editos), Sprinper, 20148,

3, BS0 [4idd 2006 Code on ' Buvironmental managenient — 1.i6% cycis assessnant’,

4. 150 14046 2004 'Envireamienia] managenent — Water foatpring' Principle, Requirement and
auidelines,

gy and Practice®™ by Sasschild, Siclact, Tokenbaee, Tafph T,

B Bweer

] 5 Haodbouk an life Cyele Assessmeonis Opcrationul paide Lo the 150 stadards,




L ARpREwRy e e . ~Particle Teehnology T e T
Blegigaminn o] ietive :

| Fre-reanisines ; Mane

Credie aid

Contact hrs ) T+TIP 4
Theory Exuninntion: (Schewme) End Senester Byam: 0] ks

Agsessnent N i Semesier Bxam: 28 marks

fethodyg " [ Tnternal Assessuient: {Schene} 26 macks {5 marks for attendance + 15 merks (o Ausitpnnont
. sennission, Surprise dosts, Teaw papor, Ouiz tests, €bcy

Cuurse "1 81 Ne £ suceesstie completion of the course, student is expacted fo be able riﬂapp}ﬁﬁ'
Cuteormes [ Em o FOY
1 CToaveryiew sthe industrial apuhw!mns of puwdu pEOCCssing, 1,2

Ta study charactcrizatian af pewders, unit aperstions lor processing

2. |.:ﬂrl[-;,ul'1lt, Taallers. .. B

3 ; T reed wariows ease studics related to applications of powder and 4. 515 )
i . particle ehnalogy, !

g To snuly the fatest developmenl in powder and pacticts techiology- 67,3

panaparticle techinobogy ete.,

Sylbabies

Overview of industrial spplications of poyeder processing
Ashy i Thenvul Pawer plants, Pharmaceatical powders, Foot Powders, Minerabs,

Charactevization of powders:

Size distribulion, shape, Particle densivy, flowability.

Cnit aperations for proeessing parifenlade malerials:

Single pacticks fwd syslems, Mulliple particle fiuid syatems, Collosids and fine powders, Sm: enlargement snd size
reduction, solid-liquid ared solid-pes sepatation, mixing, sterage and flow of powdes-Fopuer desize, poosmatic
corrveying, Fuldiszation, Slimy conveying,

MWaneparticle fechnalogy;

Iroduction, properies and behasior,

Powders aud dheir elfects on Homan:

Puwelers and uman Respiratory system, Fire and explasion 119?1;(15, af powders, industeial dust contrat and heahh
risks.

Case Stodles:

High Windhox Pressnee in a Fluidized Bed Rosster, Tnaporonsiate Use of an Lowabye, Fluidized Beel Dryer, Aenion of
a Hopper Leads to Al Shortame at o Coat Plant Eimestone Hopper Extensian Overloads Feeder Fhe Use of serls in

Hopyrers, Dhast Emisrion Problems during Tandey Usloading Operations, Pooumstic Conveying and Tajection of Mil§
Seuke

Tieferences boolis
£, Mrdcoduclion to Particle Technateay, by Martin Rhodes, Wiley; 20108,
2 Powder lechnology: fundamenals of particles, powder beds, and pacticle penevalion, By Masads, Hiroaki,
Kobligashitani, aed Hidelo Yoshida, eds , CRC preas, 2006
3. Imeumatic canveying of solids: o theorelival and praclicsi approsch. By Khnzing, Geotpe B, FaridRizh, R,
dMarens, and L. 5 Leung, Yol. 8, Springer Selence & Business dMedia, 2011,
4. Particle techuofopy. Vol, 1 by Wumpf, Tlans, | Springer Science & Buosiness Modie, 2012,
Poveder fechnology: fundementals of particles, powder beds, and particle generation, RO press, 2008,
6. Slnry Bandling: esign of salid-lignid systems, By Theown, Migel B, and Migel I Heywaod, eds Springer
Science & Business bledia, (991,

b




A caclemic Mebdishers .
f. Life Cvele Assessment Minciples and Troclive - Svicetific Applications internslional

Corporatian amd MA Curian, Matiosal Risk Menagoment Reseseh 1 abscatory, Office of
fesearch and Devetopnend, TS Bovironmentad Protoerian Agency, 200,

1
1
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Desinastion Elective
: Pre-rognisites | Hone o ) ]
Credin sat e E
T I __ -
Theory Examination: (Sehciued End Semesier Exame 60 marks
Aspessmend L ... _Mid Sernesier Exawe: 2marks ]
belabeents " | Inteynal Assessment: {’Schemv} 20 marks (% matks o artmdance: 15 marks for Asqtgmnult
L Si.lbmh.l.mil_ @glplmc tesfs, Teon paper,Quiz dests, vle)
Course gL Onl suwevessiiul cnmpminn of the enmse, stadent is m:r:ccrrd lo |- Mapping Rt |
Onleanics O | e bl boz : _ Fi)s
L Ta slud}' eharstteri iz, ﬂow and siniagc nfl.mik snlids. 1,2
__|_Tn study mechanieal handling of Ik solids. L 2.3
4 To desigm and analyze of prewmatic and kydraulic conveying, 156 S
' capsalc bansport. . . 7
4 To stuly the katest devalopment and industrial appiicstions of bk 6 7R
© | selids hendling systom. e — Lo
SyHabus
Cluvracterization, Wow aud Slerage of Bull Salids:
The nabwe of tulk solids |, Graviyy flow of bk sofids, Dynamics o fuidisolids systeris, The design of sturge biss
and Bopapers, Dust eonteal, Bxplosion hazards
dechanical Handling of Bulk Solids:
Belt conveyors, Bucket elevators, Chain and fligh conveyars, Sorew conveying, Vikratory canveyors,
Preamatic Transpori:
Basic preumatic conveying systems; Comgonents of proumatic coovering systems, Praunatic canveyor desism,
Itydeanlic conveying and Capsule (ranspori:
tasie Shirry and Capsube transponalion systems, Campanents and desiga of Sy snd capsule transpartation systoms,
Induestriai application of Bull Solids HandHag sysfemy:
Coal mines, Ash comveying, Food powdars, Mineris,
| Refevences books ' ' -

L Bult solfds haudling: an iwtegduction do the practice and fechmolopy Iy Woodeock, €. R
Magon, Spinger Scicimce & Husiness Media, 2012,

2. Mnteoduction to Particle Technodogy, iy Mavtin Riwodes, Wilew: 2008

3. Peveder techinofogye fimdmnentals of parlicles, pewder beds, ond pardcle genarotion. By Mosuda, {faoaki; Eo
E:gazhitant, aned 1Tideto Youslida, eds, (RO press, 2004,

4 Puenmpetic conveyillg of sofids; o theorctical and prociical approach, Fy Klinzing, Cieorge {2, Farid &izk, R,
blarcus, and T., 5. Teunp. Vol, 8. Springer Science & Susiness Moedia, 2011,

5. Panticle techuologp, Vol 1 by Rumpl, Hans, - Spritger Science & Business Medis, 2017

6. Powder technology: fundamentaly of particles, powder bads, and porticle gemeration. CRC press, 2006,

T Fiveve Mandling: Design af solid-lywid systems. By Browa, Miget B, and Niget L Reywond, ads., Springer Sciegee
& Thusiness Medis, 1991

L ded 105




: ) AflEREEE "ﬂiuinph.ub Flow Labot atar ¥

:D{::ii_iﬂﬁi-ll'i{’]ﬂ L. _ Cmnpillsnw
i Pre-roquisies »yBasic nowledge of Fhiid Mer hernic, a'bfrf.fr-fphn& Flaws, LI
lf wrilt and Contact 2 |14 J [T
buoyrs
Avsoszne D | Prasciical B \:ﬂmmntinu {Hehe:ue} Enel-Semesier me ‘iﬂ mmls:q.
Method: | Ty 1 v
s Internal Assessmeot: (Behome) S0 marks (H macks iu; 1El¢-1ftm1Le + 4} marks tor
zessional assessmerd audioe Term paper based on regilar pevformnnce on Prastic
and Rxperimentation, Dapomstralion of knowledge and, skill develompent theangh
o Sueprise / Dheiz Tosts, Vive ete, and Assignnents & Beport Writing.. o
Conrge {uteomes On  suecesainl cﬁmplefiun ol fhe 'E{JLI.I.'SE, student  is | dapplog inta
&L Ma,
expected ko be oble ter - P
! Tu use latest flow measedng deviees and o n:ﬂunflm:tF 14 5
’ _c_xP_;unu.uis vefaed o haltiphase flows. e
Touse CFD fochiques to siinptake tanktiphase flow probisms
I 34,5
waing CFE cndus
3 To {Enw.l’p!lﬂL graphx derived [om resils, weite technical 61
o ]{"]JI:IIL Fy
y Ta compare and  contrast  comporalional  resels with 67
| exporimentalf-thencetical trends. ' '
i CEILL]

Gaperitmant 1: Risc of Taybor Bubble themah vertical Cireular comdnits.
Experiment 2 Gas-liquid Two-phase flow duwoagh v verdionk e,

Pxpertitant 3: Evaporation Loss from a aryopends Vessel,

zwperiment 4:Charateristivs of an aiy Lift pomp

fxperiment 5: Condnelivity prabes aud signals in twe-phase flow.

Experiment &; Bubhlbe peneration, growth and deparnues from a subrocrged orifies
Experinent 7; Vivmat Lab on steaw condensstion in bicro Channels

Experivent 8: Two pluse fow in g malueal civeulation kbog.
Experiment 91 CFD simutation of Bankd-solid flows
Eaxperiruant 10 CFD simulation ¢l ges-solid flaws
Eapevimant 1 LCFD simulalion of gas-tiquid fiows

Heferenges books

| Divies, i M. and Taybor, G. {1950 The mechanics of lazge bubbles vising through exsended figuids
and {hrongh liquids i lobes, Proc, Roy, Soc. 2004, 37533910,

2. Dame dimensianal toro phase (lows by G B Wallis, Macarw 1Hitls, 1969,

3. Dareom, BF., Cryogenic Systema, 2" Ed., Oxford Universisty Tvess, 1928,

4, 13.terlach, G Biswas, B 1west, V. Ealobacie, Quasi-static fnthble fonmation en sebmecged avifice,
tneernational Jowrnal of [eat and Wass Transf{ernvol 438, ppdd5-438, 2005,

5. Hurirehian, 1., Gachmetla, 8.V, 200%, The Critical Role of Chaane] Dinension, 1eal Flux, and Mass
Fax on Flow Bolling Reaimes in Microchanpel, [nternational Journal of MuHiphase Flow, 35, 349
362 DT Wpsiredx dod orgf§0 10164, frw fiphasetlow 2009.01.003

6. Crolt, M. Klandekar, S, State of the Art on Pofsating Heat Pipes, Miaochannsls and Minichannels

] FICHAM-2004), Fane 17-19, 2004, Rochester, NY, USA.
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Drdiznalien

| Pro-requiaties

Cradn atacl

Eumtact bises

ALATHP 4

Asseszimeil
tfcthods

.
.

| Thenr

v Exandination: (Seheme) End SLntchLﬁr Evawy: 6(} mﬂrﬁcq

bdte] Seraester Exaong 20 marks

Talge-1

Inteynal Assessment {Scheme)d marks (3 murtc:s For attendines + 15 masks for

i assimaments, Sueprise f (hiz Test and Chass Tutarielsh

7
Conrse
CHE QIS

1. M.

On successful completion of the eovrse, stadent is expected o]
b atle ta:

To undumﬂrtrl 'mrmL.-s as aad wapouwr power cyebes and |1E"l.l
im11=:fcr therenf, :

o study batlers arwd ity appilmtmns

3

To siudy stear condensers, couling mwm. steant & gas nozzles
alud ¥s applications,

Ta sedy sleam webines and itz applications i power generation,

3

T understand reldigevation end abe conditioning 23,4

Wodes m!.'
§ Dedbeery

| Talk amd clialk (maind, Power point pessentations {sametimes), Scifslady {as assigned),
Mot Term paper, Assigmaents and Demonstration.

Fopics ta e
Covered

1| Units

; Details

Gas Fower exele: Alr Slandmil eyeles: ¢arnat, Otto, Dicsel, Duat and fmlim“ cycles, PV
atel 15 diagrams, description, effictencics and mesu effeetive pressuves, Companison of

4o, Dicsel aml dual eyeles. 10 Engine: Testing of wa stroke and four stroke 51 and C1
;engim,s far performance Befated vumericad proflems, heat balance, Mutoring Methol,
Willian's line methed, swinging Deld chynaometer, Moise reat,

Yapour Power eyeles: Rankine cycle, effeci of pressuce ml{! teispecatare o Rarkine cyele,
Helcai cycle, Repenerative cycle, Food watar heters, Binay vapour syels, Cuomibingd
ic}ﬂﬂ]ﬂsl Coppaeration, Fuels and Consbustion: Cowbostion analysis, healing valaes, alr
reguirernent, Aiv'Fuel ratio, standard hest of reaction sod cffcet of tempezbure on stendard
heal of reactian, Leat of fomvation, Adiabatic Bame kempesatine,

Beilers: Chigsifications and wokine of boibers, boiller momntings and scoessaries, Draught
and ils cafeulntions, air pro-hicater, feed water heater, super hester, Boiler effieiency,
Equivadent evaporation. Boiler dial and heat batance, Indum Boders Regulation ([HY),

Stemm Condensers ond Conling Towers: [nbrocuction, Classification and lullLl!Ul:h ﬂ}f
Stenm condenser, air leakage, condenser perfonnonce poramcters, Fof condensers and
! girface condensers, Warking merits and demerits of smdhee condensens over fof condensers,
Tunction classilication and working of Coaling towers.

Steam and (ias Werzhes: Flow llwouph Convergent and convergenl-divergeod nozzles,
variation of velocity, arca and spoeific volume, Choked flaw, theoat area, Mowele efficiency,
OFf Jesign aperation of nogede, Shock woves stationmy nommad shock waves, Fifect t‘rf

fitetion on nozzls, Super sakurated Lo,

Steam Turhines 1 Classification of stean urbine, ]1115}1_:11-: and RBesction iwbines, Staging,
Stage and Overall efficiency, Reheat factor, Bleeding, Velocity disgram of simple and
coutpound multistage impukse and reaction turbines aed relsed caleslations, work dose,
elfviencies of reaction, Lmpalse ceaction turhines, state poind leeus, Losses o osteom
1Hr] Ijmer., Oovemning ¢f lml_:meq Cowmparizon with steam t}[tL.I[!&

Tefriperation & Adr-cendiiiodog: asic conceps ad ric_ .1,_;|| Refripeiianis, wapmir
pompression cycls, pressuve femperatire refation, supeieat and seb-cooling, Yapaour
absorption  esfrigeeation, paychrometey, Classifieations, desipn and wetking of air
comdifioning Systen.

o

Fext books,

Basie and Applicd TE'I¢[11}I.’:I'IJ-'_5"!'I?"I]I:1¢‘3 h}' @ Ae. Mag, McGraw HLidl Tnfia,




References A pplicd Themedyramics for Baginearing Technologiss by Bustop, Pearson Education

Applied Thensodynamies by Venkasne And Swati, PEF

Theary ol Steeam Tuebing by W 1 eadon

Sleme & Cns Tuekine by B, Yadaw, CPH Ablohabad

Tleermodyrantics and Encrgy Systems Analysis, Bove] snd Fawvear, CRC Pross

Tlherneal Engp By PL Ballaney, ¥hanna Pulstisher

Thermodyneneics and Heat power Enga,. Mathuor and bebon, Tars Megraw- FHIE

Thermal Eagincertng, 3 M fathoes, Megrave- Hil Edacation

0. Pundmncntals of Bnginearing Thermodynamics, b 1. dMaran, and 1. N. Shapiva, fobn Witey
and Rons,

11, Masie Refiigevalion and Ajr Coadilioning, P M. Ananthenarayses, Tala McGraw-Hilt.
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Wine Hydeodymauivs

Deatgnation 3 tlertive S i
I're-requisites |: o

L Cvedil and | LATHP=

Coduact hors

Assessniend A Theory Examination: {Scheme) P Sevnester Exam: 60 miaries

Sitathods MEid Senen der ]ﬂ{am 20 itk
; Toternak :‘Lathsmﬁnt {Rchemer20 murks (5 rs]aik& I‘Dr alieudmu.c + 15 mrarks for
[ Take- Lt ﬂgg]gnnleu[s‘ SLH]_‘J.HSE. fr_{:'_'l.ll_z TCb_l. :Lﬂd Clﬁbg ]. UT-U‘H-I'!'S:]-

[Course 4 i ::nm 1E.ti. “f'ti is expeered t 17"

Course S, No. On suceesshil pletion of the convse, sbudent is expected tn Mupplng lito ¥Os
Cluteaomnes be able to: o
i i, Te und::ts'land Fundaneenlats of wavm :mri LA CUTTETLES. b2
: 2 Tu an.ﬂ[yf;a wave kinermatics and wave rans(or matic. R4 G

i EO reahf_c tie Eundmmﬂalh of prave forces and Iuad:b 240
g To 1Lnr_l<,n,lm:.d the [atess development and tu::nds 1 Wwaye pinger 6
' harvosting msm-::hmesw newer anplicabions. !

Modes af i Talk and chabk (i), Pawer poind presentations {samelinwes), Seli- smd:.-' {as asstgned),

Ereliveny Note: Temt paper, Assignments and Bemanatralion, N

Topica lobe  §:|tnits | Details

Covered B p e - : ; p :

[, Classifiestion of Waves: Classification of walse waves - Fan dimensionsl wave couation
end waws charactedstics - wave theories - Small amplitede waves - Finite anyplitudes waves
- Stgkian, Solitary and Cooidal wave theories - Mass wansport veloeity, Intadogtion to
Randiom and directional waves. Water particls kinematics - wave ciergy, powel - wave
delarmativn - Reflection, Refiaction, Diffraction Breaking of waves - Wave Forecasting
hjethads - Spectral deseriptivm of Qeeaa Wayes - Design wave.

2. | Wave Kinentatics: Wave veleriby, waler particle velocities, accclerations, displacemends
ant pressures, Approximadons for deep and shallow seater conditions, Inlegral propedies of
waves: Mass flux, Energy and encray flux, Grnup speed, Momentom and mgmentum fus,

3. IWave Transformations: Shoaking, bottont friction and damping, mﬁmtmu, reflection and
ditfraction. Wave Brealking: Type of breaking, Swsf sianibavity porameter. Keulegan.
Carpenter number, Ussell Parameter, Scaitering paramcter, Reynolds Mumber.

4. | Ogean Currents: Classificalion - e haviowr - Desi sign Critoria, Seour and ofher sffects of
gureents, L

3. | Wave Forecs/Loads: Wave [oroes - Movison eguation - wave joads on wverlicad, inclined
ant horizontad cyfinders, Dilfmeiion ey - wave slamming and slapping - wave bngact
pregswres and forces on Crustal Struchires - 'Brcakv_.-ﬁ_t_s_:rs - Beawalls - Model BExperiments.

& 1[ntt mluehnn to witve hacvesting maehines:

Text baoks, 1. Smpkaya, T, and Tsnsesum, b, Mechanics of Wave Farces on Offshore Serwchres, Van
Bsferencas Magtrand Reinhold Co,, N{:wYﬁrk 1951,

2. Qean, B.45, and Daloauple, BA, Water wave mechanics for Engioeers and Scientists,
Prentice-tiall, Ine., Englewood Cliffs, Mew farsey, 1904

3. ippen, AT, Bty asd Ooastfine Hydrodynamics, MLwa 11l Baek Company, e,
Mewtork, lﬁ?H

4, &hore Prowciton Manual Vobume T and 1, Coaslal Bogineering Research Contre, Trept, of
the Army, US Arvmy Corps of Enginerss, Washington 130, 1984,

A Sorensen, B, ¥asie Coastal Engineering, A Wilsy-Tnterscience Publication, Mew York,
1978,

6. Coda¥. 2000 Random seus and Design of Maridme Souctures. 2nd ed, Advares Series on
Oeesm Fngincering Wob, 15, Warld Sciantific Publishers Pyt Ltd, 443pp,

7.0 Yennge 121699, Rnd penerated Ceemn Waves, Occsn Engineeriog Benk Series Val 2,
lilrevicr, The Metherlands, 2R8g0).

%, Marasimihan,$., 8. Kathicoli,5 sudB Magendra Kinae {Eds), 2002, Harbour and Coastal
Engincening {1ndian Scenaria) Vol & NIOT, Chenaai, 7250,

. Roowes, D, Chadwick A and Pleming, U 2004, Coastal Engincering. Pmu:w:s Themy el

~ Deesign Praclice, “ﬂ‘UN I'razs, Loawdan. A6 pp,




i AR Comptatiarat Jlead Tepasboe
E:Deﬁign:ti{ml || Elective N
] Pre-reyaisiles o
Credit and | T4 I H’ =q .
Comtact hours
A ssrssrieed 4 Theory Examinafinn: {Scheme) Fnd Semester. Fxam: 6 marks )
bl etluads e bid Semester Exn 20 marks
Internal ."!.SSJ:SSIIIEIII fheheriey 20 marks (5 ol foo atlum]ance-l ¥4 racks for
E.'tke—hnme assimuments, Swrprise ! Quiz Test and Class Tutena]%}
_(__c;u_;ﬂ___ . N 'Dn sueeess{ul completion of the course, %turlcm lq ﬂq:micrj {1
Cwleomes 81 Ne. b alle tot Mapplig Inde FOs
L _Tu mathematicalty mo{lel the hcm franaler problems, !, 2
7 Fo undersiandd the grid generian of various heat ansfer 51 4
e D LS, "
3. To solve various fypes of heat tr I_i_il_'-!_f!._’::lm§11ﬂh|,{‘lﬂ$ usmg (_ l"D 3.4, 5
Latest developunent and newer applications cumputatm"m]
4, 6,7,80
: hcut tlaancr
hiodes of | Talk and chalk I{m’urt}, l’L?WEl pc};ut presenitations sometines), Scif-study (aq as*uﬂned}
Delivery Mate: Teem paper, Assipaments gnd Demansiration, o
Topics ta he Units | Details
rf}'i,l'E.lE'{i ———— ------I. - - e aas I _—
L, Heal rosiee anklysis, Modes ol Tead tanster, Foveed v, nataral conveation,
Pransdt] number and thermal bowndary tayer, Wil boondary conditions, Heat transfer
eoefficiont and Mussclk number.
Periadic ows, Conjugaie hew transfor fmubtiple modes of heat transfer) simulation of solid
sithe Tient fransfer along wil dluwe uid faw.
A | B zu:tm“ Solid and Flid Wirltnes, Crealing Shared Topotapies for li"r-:utlng Conformal
Mlesheas.
E Sctting up Voedumeblc Heat Sources, Visnalizing Ueat Trensfer Coctlicient THatribation,
é K} Simulakion of the heat tranafer m_al;.e.;chaugt manl.fnld when Lol exhaust pradocts are
flowing trough .
4. | Heating, Yentibatian, and Adr Cund[tiunjﬁgﬁ-‘[—{-‘;{ai, TIWAL Sivaeelation mside s mixing .
Tee.
5 Extornelfinternal forced convectian, Heat 1mnstea"m;..hui;[g;;c-mdu-;t|un convection, and
radiation, Fluil flovw in practice and heat bansfer problbems in techrion] spphicstions.
i ——— Se o vema
Text books, 1. Compuatational Fluid Flow and Heat Transfer, Second Gdition by K. duratidhar, 1
Reforeneas Sundararajan {Marasay, 20E1.
1. Mumeriead Compralion of Inlermsl ard External Flows by Hirch O, Elesvier 2007,
; 2. B. Anderson of al, Compmeiational Fluid Pyeamics fon Fogimeers, 15t cdition, Camhridge
i Universily Press, UK., 2012,
4. M. K. Werslesg, W. Malabasukern, An lotvodection to Computational Fluid Dynsics; The
Finite Volnine betbod, 2nd edition, Pearson, Prenfice Hall, 2007 !
{1 5 Computationad Heat Fransfer by Y. faluria aud [LE. Torrance, CRC Press, 2nd £al., 2003, i
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VISION AND MISSION OF THE INSTITUTE

VISEON

To establish a unigue identity for the instiute amongst national and intemational academic and

rescarcl organizations through kmewledge creation, acquisition and dissemination for the benetit of

society and hwmasty,

KISSION

a

To generate high guality human and knowledge resowrces in our core arcas of competence and
ermerging areas ko make valuable contribution in techmology for sacial and ecoromic developmuett
of the nation. Foeused effosts to be undertaken for idemtification, moniloring and conlrol of
obhjective atiributes of quality and for continuous  enhancemenl of acadenue processes,

mfrastiuchure and ambience,

e To efficaciousty enhance and expand, even beyond national houndaries, its contribution to the
hektarmert of technicat education and offer international programmes of teaching, consultancy and
researclt.

VISION AND MISSION OF THE DPEPARTMENT

WISTON

To catablish itself as a dopatment recogrized for its quality post gradoate gibucation and research in

the htoad field of Apptied Mechanics and Materials.

MISSTON.

Te produce high gquality human resource in the area of Applied Mcochanics and Materials
Enginecring by way of contimous up gradation of curriculnm, improvement in academic processes

& ambience, snd faculty & infrastructure developiment,

To create knowtedge resource throngh rescarch jn emerging areas af- Applied Mechanics and
saterdals in collaboration with national & international academic, research and indirsteiak
organizations and disseminate the same by contribuiing and conducting STTP, Workshops,

Sympasiume and Conferences,

Graduate Attributes {GAs):

Schalarship of Knowledge: Acquire jn-depth knowledge of specific disciptine or professional
avea, including wider and global perspective, with an ability to discritainate, evabuate, anafyze and
synthosize exigling and new kowledee, and integration of the same for enhancement af
knowledpe,

Criticat Thinking: Analyze complex enginesring problems critically, apply independent judament
for synthesizing information to make inteliecmal and/or creative advances for condueting research
i1 a wider theoretical, practical and policy context.



10.

Probiem Solving: Think tatesally and aviginally, conceptualize and solve engingering problems,
cvaluate a wide range of potential soludions for those problems and arive ab feasible, optimal
sofutions after considering pubbic heatth and safery, cultural, societal and coviroamental fagrors in
the cove areas of expertise,

Research Skill: Exisact informalion pertinent to unfamiliar problems theough lterature survey and
expelinents, apply appropriate research methodologies, techunigues and tools, design, conduct
cxperiments, agalyze and mtenmet dals, demonstrate higher owder slkill and view things i a
broader  perspective, contribute  individually/in  group(s) to  the  development of
scientific/tecinological knowledge in one or move domains of enginesring,

Usage of modern foels: Create, select, leam and apply appropriale techniques, resources, and
mndern engineening and 1T lools, meluding prediciion dnd modeling, to complex enginecring
sobivikics with an understanding of the limitations.

Collaborative and Multidisciplinary work: Possess knowledge and understanding of group
dynamics, recopaize opportumilics and contribute positively to cotlaborative-mubtidiseiplinary
scientific research, demonstrate a capacity for selfimanagement and teanvworl, decision-malking
based on open-mindedness, objectivity and rational analysis in order to achisve cominon goals and
further the leaming of themselves as well 25 others,

Projeet Management and Finance: Demonstrate knowledge and understanding of cugineering

and manggornent principles and app!}f’ the same to ons’s own work, 25 a member and lsader in &

teatn, manuge projects efficienily in respective disciplines and mmaltidisciplary enviromments
after constderation of economic and [Anancial factors.

Communication: Communicate with the enginecring community, and with society at Jarpe,
regarding complex engineering activities confidently and effectively, such as, being able to
comprehend and write effective reports and design documentation by adbering to appmpuat{'
standards, make effective presentations, and give and recetve clear instrictions.

Life-long Learning: Recopnize the need for, and have the preparation and ability to cogage in
hife-long lcaning independently, with a bigh level of enthusinsm and commitment o improve
knowledge and competence continuousty,

Ethical Practices and Social Responsibility: Acquire professional and tellectual integrity,
professional code of conduct, ethics of reseaich and scholarship, consideration of the fmpact of
research oufcomes on professional practices and an understanding of respansibitity to contribwte to
the commrmunity for sustainable development of society,

Independent aml Reflective Learning: Observe and examine criticsily the outeomes of one's

actions and make corrective measures subsequently, and team from mistakes without depending
ot external feedback.



DEPARTMENT OF APPLIED MECHANICS

Master of Techirology in Materials Science and Kngineering

PROGRAM EDUCATIONAL OBJECTIVES

HFo understand the Jmpm tance of mateuata in life and the relationshig &
PEO-1 | between structiwee, properhies  and pmﬂeaamg to cvaluate  the
performance {}fm terial i eng:.zemng application.
PEOS To chmﬂ,cteme makterials EHH‘[ carry ok fescarch 1o develﬂp maierials
' ﬁ:n sdvanced 1pphcam:-11
PEO-3 Ln desigh and {iﬁveiop effective and eco-friendly materials fm generic
) and atr:;tegm apphcatmns
PE(-4 To bu1!d a chavacter in student o pu's,ue 11f¢,~1011g leammg by
) enhancing knowledge and skills for professionat advancement.

Mapping of Mission statements with program educational objectives Mission Statement

Misgion

[

statements -PEU' ! P2 PEQ-3 PEO-4
- MSt T T 7
Ms2 . 7
MS3 o u 4
MS4 y | N | J | ]

PEO | GAL | GAZ | GA3 | GA4 | GAS | GAs | GA7 | GAS | GAY | GA10] GALL |
ppol | 4 4 | V| A 3 R v

PEO2 1 ¥ | ¥ | o N 4.

R e et -
el  EREAREEN RN




PROGRAM OUTCOMES: At the end of the prograrn the student wilt be abie to;

S -
PO []r:dustfmd ﬂu, cmaelatmn bebween strugture and pmpﬁ:ﬁm rhe:s umxi: ukive
equaimna pfmnm‘ﬂetm Lo 11111}1:3% the perforemance of materiaks,
ey ‘Symhu.rzc caramic ril'l{]. nano-particles sud modity struchire to IIH[‘IFD‘UE 1'I'Idjjﬂtl.1':_,
- atwtr:ucﬂ and ciccimmr properiies of maierds,
FO3 [Jea:gn mcialhur‘icm pmceaam ta oroduce products as per spes 1immmns
PO I)em gn and evaluate mqtenatafpmdugt.«. for thetr mechanical behavior and mudrfy
' 111ctathun1cal  processes.
P05} Design and ﬂﬂn ke dtf‘ierant ’ry;:uﬁs nf compm;tea
i PO6 | Characterize and walmtc matﬁrmls for spenﬁc apphcdm}m
PO Identify F'ﬂf:ll:h«ﬂl!‘all'lﬁ tor change in I)ehdwm of materials atler processing and
their nrmdclmg
POS Davelop matenah for acrospace, bmmerﬁmal eco- fnendly dl‘ld high temperahive
and other advanced applications.
P09 | Manage pIDjECE in tolalily to address issues 1elated to industries.
PO Practice pmfa&hmnal Cthj{‘.‘? mma[ and i:uman values i improve professignalism
' and life-long fearning,

Mapping of program suteomes with program educaiional ebjectives

[P0 | PRO1 | PEO2 | PEO3 | PEO4
—--- :
- : e

- T e E____g
4. 3 2 2 i
5. L 2 3 _
- : 3 b
- e
. 1] 2 3 1
9, i 2 3
1 — 1 e

1: Glightly  Z: Moderately  3: Substantiaty




B

{.ourse Atenciure

I Semester {Tocal Credits = 20y

[ Scmester (Total Credils = 268

Eist of Elu.:tm,s {semester 1)

| Distribution of ¥l zilks out
Course . . of 140
Code Subject Name (T Fz {redifs Mid Sem. | End Senn,
TA :
. PETTRT - Exal‘] E.Kilm .....
R — ﬁpphed.Mat11€1n11UGs an 4lals £ o0 50 o
. ..iCompuration U W
Advanced Materials Science
Al and Enginceriig ) ﬂﬂd il B i
AMxxxyx |Characterization of Matevials [ 4 7.0 [0: 4 2010 A el .
_ AMxxxxy | Electivel 4014 4 H 20 &t
AMzxeve | Electivedl dlofel ¢ T2 20 60

CAMEIXY ; Theanodynaics aod Kinedics of Materisks
AMzxxxxx | Electrical, Electronic, Maguehc and Cmtical Matenals
Adxxxxx | Polyviner Science and Enpinesning
AMaxxxx | Corroston Science and Enpinesring
AMyxzxx | Coramic Techaology -
AMignxxx | Man-Destruetive Testing .
Abxxxyx | Manomaterials
AMxexxy | Phase Douitibriom and Phazs Dmgrﬂmq
AMzxxxxx | Powder Technology
Alecxxx [ Applied Elasticity .

AM2EL § Fidite Flemetti Methads
AMaxyxx | Contignsum Mechanies
AM2312 | Opfimiization Techniques ..

Scemester (Tofal Credits = 20

b Distribuiton of Marks out
Course - . . T . of 100
Coda Bubject Name L | TP Credits Wi Scm‘I [‘.ud bcrﬂ
TA
— . .g. ............. Exam Eldlli
Fi i Bei i 1 X :
AMxrxax ﬁech?mcal Behaviour of alole 4 29 o 60
atﬂllafs ................
M_at.&na!-a ‘%yuthﬂsw arig
AMzxxxs Civar ar.:ttn?attﬂu Labma’mr],r 0 _U 6 4 50 ) 50
Abxxxxx | Kleetbve-TTE 410140 4 ) 20 )
AMzxyvy | Flective-IV 410 |8 4 24 21 af}
AMxxxxx |Blective-y ] 410k 4 I 20 il

§ Bro-Matertals
AM;{;EH}E Computational Materials Scieace
| AMxxxxy | Energy Materials
AMyarxx | Carbon Manomibe and Carbon Nanostuchires
 AMyxxxx | Glass Seicnce and Fngineeving
Abdxxyay | Materials in Service
AMxxxxx | Thin Films
Abdyeess ot hebateriags
| AMaxyxx | MEMS and BioMEMS B
AMxsxxx | Machine Learning in Matedals Seienee |
I AM22313 | Mechanies of Campasite Materials

1__ AnTeveyy

Contimwum Damage Mechanies




AM22345 Muit_ié;_;;al'é-i@i'a-déim'g' of Afivanced Materials ‘
AM2IITT | Frnetutd Mcehianics -
L ANIZIALE | Agiplicd Pladticity o )
| AMxxsxx | Blectroacoustic Transducers o
I Semester {Total Crediis = 20 .
5, Mo Sulifect Mame Credits
mpecial  Stady/Term DProject’S$tate of he
- AM_E 3651 AtColluguivmTndustriabResearch Training 4
AM23602 | Thesis/Project 16
1Y Semesier (Vofa] Credits = 20):
5 No. Subject Name Credits
AM24602 - | Thesis/Projecl A

Nofe: The disleibation of thesis pvaluation marks will he as faolloyws:
i Supervisoe(s) evaluation cosnpanent
2. Oral Board evaluation compunent

A,
¢ 4.




Semester-I

AMlrsury Applied Mathematies aad Compaiadion,

Desighationg : ﬂunmniwr}f ....................
Fro-regitigites s Engmeecing Wathersagics and eonpuarer |1rnf=nmmu;g e -
Crecht and

o | BAT+R=d

oot howrs

""r"l%'e'ili-j,- Examlnatfont {Seheme} End Semester Exam: 60 maks.
Agsesament ] Bulid Semester Fxan: 20 marks,
Ivlethiods ) 1;1fm wal Assessmneit: (Seheme) 20 macks (3 meeks for atemndance + 15 omarks (e assiznanest
. submizgion, Surprise besis, Tenn paper, ele)
The spccessful stodent will Jearn:
b, To adenltfy the differences bersrsen “L‘{’I{:t metlmds & l.imupum'tmtml Methods” and
applications of these, muilisds,

2. To develop lmowledes of expressime a real fife probieny in terins of mathematies 1o develop

e lhe skifl of Mathewatival Modeling.
1 To iclentity and develop the skill to solve veal Hfe ensineering probtents [Moalinear prablems,
Lauiren] and bovndary vabue problems, Mumerioal differentiation, snd Integration problecns.
4. To develap skeilb of weiting Flow Charis ol real life engincering probleros and wansfomm those
il comper programining,
E[;ETSIT Talk and ehalk, Power poiat presentations, Practical, elc. o
| Mapping of course ouitomes with pmg,_rs_l_t;__tt__oulmmes e e L 2+ em e e e
Comtse | oy | pon P03 P34 POS ro6 | Y, v0O3 TOD ] PO
tHtCirIEe ]
Cal W o i A
o2 I I Y !
______ co3 i - y ¥ * !
eG4 AN IR FO— . ]
ExvlEalins
Review of Elementzry Enpineering Mathematics: Solotion of bomogencous and non-homaogencous equations,
Perweer series, Loplace transfornt and its applications, and Fowrier sevies and Fovrier transform. :

Linewr Algebra: dMatrices and Binesr Trans{onmstions, Operalional Fundsmenlals of Lincar Abgebra, Systemms of
Linear Eguations, {fawss Elimination Family of bictinds, Specisl Systems and Special dcethods, Nwmerical Aspects in
Finear Syatems, Figen values and Bigenvectors, Diagonalization and Similaity Transformations, facobt and Givens §
Rotalion Methods, Tri-dispomd Marices, GR Decomposition Method, Bigen value feoblens of Geneaal tdaiices,
Singelfar Value Decomposition, and Divect and lierative sobvers,

Orrdinary Differentia! Eguations: Introduction ta ordinery differentiat equations, Bomogencous fincar cquations of
second order, Mon-homopeneous [near equations of seeond order, Freg and forced ascillation prabiems, Problems with j
variable cusFlicients, and Systamn ol equations,

Partin] DBifferentin]l Bauations (PDEs): Existence sud uaiquetess of dlferentisl syualions, Malare of seledion,
Fyperbalic, Parablic and Blliptic PIXEs, and Nomlincar PDEs,

Monlineny Equatfons: Mativation, Open and braketing mathod, Hisection, Fixed paint, Mewton's method, Secant and
Fabse positian methad, Rafe of convergeuce, snd Merie and demerits of metlods,

Nmnerical Integratinn: dMotivatinn, Meowton-Fowes method, Trapozoidal rule, Simpson's nile, Rhomberg integration,
and Gauss Ouadrabie,

Initin]l Value Problem: Motivation, Euler's method, Modified loler methad, Bunge-Kutta methods, Adaptive
it:t&glatinns and mul:lﬂep nreshiods, ’

References huulcs

. Mumerical bMedliods in Engineering, & Salvadord, Preatics Liall international,

. Apptied Numerical Methods, B, Camahan, Kiieger Pub.

. Applied Nomerieal Anatysis, C F. Gerald and P. G, Wheatley, Frith edition, Addison-"Wesbey,
Mumerical Mulbemalies and Compuling, W, Cheney and 12, Kineaid, BrooksiCols,

Applied Pariial Differential Bquations, P D Chalean and B, Zachomann.

Purttal Differeniial Fauations for Scientists and Enginecrs, 8. 1 Fadow.

. Wiumeres] Welhods [or Pardtal Bifferantial Tauetinons, W, F, Ames.

. Wumarieal Methods for Eltinle and Parahalic Partial Differentind Hanations, 5 R Tesisnn, ¥ Wookner, and L2
“Angernann,
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Designation [} Compubory e
Pre-rogquisikes 3 Fasic bbaterizls Seicnes and Eogincering and Chemstey. |
Credit and [aTip_d

‘theary Examinating: (Scheme) Fnd Scmester Exann: 60 maarks.
Assessment o _ o DiE Semesiter Fxam: 20 ks, -
mlatlinds | Totermal Assessment: (Schene) 20 marks (5 maks fos attendance + 15 warks far assignment
L sibsissian, Surprise tosts, Tenn papet, efe:)
The sucecsstut student will learn:

Course |1 To understand microstrelucs and their corrclation witll properhies,
Chaleoines ‘120 To undestand phase diagram and its derpretation,
3. The aress of advanced sppleation and he impodance of materials.
Mmljes ok Tolly and chalk, Pawer poinf prescutations, Practical, cle.
Delivery . e
MWanping of colivse outcommes Witk prodgeamm tiemnes i _ R
Cowse 1po b opop | pos | o4 | ros | eos | pov | pos | vos | Polo
| outeoins 1. . y ..
cor | A 4 o ! . LA N
o2 LA I S I L
P Co3 i 4 v ¥ q ]
Svlinbuy

Crystal Structure: Types of bonding, Crystal slruchirss of metals and atloys, Imperfectings 1 coystals, sfroctre, and
Properties relattonships m enpineering imakerials.

(ntroduction to Equilibrivm IMagrams and Phase Changes: Phuse role, Binary couitibriwn diagrams, Types of
pluse changes, Nucleation and growih kinetics, Soliditication, T-T-T-diugrams, C-C-T diagrmns, -
Processlng of Metals: Solidification of metabs, Casting, Exirusion, Tawing, Forging and volling, Puwder metalurgy
techmigues, Fabrication lwough welding, Influence of processing and beat freaiment on microstracture, sud
Crianftative suevey of processing, )
Engincering Alloys audt Applieaticns: Intraduction 1o stecd and allay specifications, Important aliey steels avd nan-
Farrous wfloys, Cast irons — types, High tenperatus altays, Light abloys: aluminin and its alkoya eopper and {1s abloys,
bearing alloys, and Shape mermory ablloy.

Advanced Materlats and Materials Engineering: Smarl malevials  exhibiting  foroeechic, Viezaelootrte,
Optoclesteic, Scmiconducting bebavier, Lasers and optical fibers, TPhotocamndactivity and  superconductivig,
Manomaterinls; synthesis, propertics-and applications, Biometerials, Superalloys, Shape wemory alloys, Superhayd
cutting tool meledats and superherd coatings, Ulia-light blakerisls and Metaflic Foams: Definition and processing,
chasacterization of cetlular motals, properties, Various materials and cosfings for implants, and Ceatings acd high
tamperalure materiats,

Fundamentals of Molecnlar SctiAssembly; MNanoscale snd collpidal sysicms, Fundamentals of surbace sud
inferfacial chemisuy, Surface fension and weitability, Insoluble monolayers, Sarface chewntsiry and menolayers,
Flechrustatic mtoachinns n self assembling syslems, Selfiassambly of wmaphiphiles mosolayers, Micelles and
Microctauisions, and Struclure and properties of micelles.

| Term Paper: On recent advanees based an Hreramire survey snd/or labosatovy/industey visil,

Refercnces books

1 ndaterial Scicace for Fnaineers: An Infroduction, W, T3, Callister, Ir, Jobn Wily and Sons, fnx,

7. The Science and Engineering of dbalerdals, D. B Askeland, Pradeep P Buluy, W, I Wripht, (flobat Engg,
3. Iawaduclion to Fhysical Meladbegy, 5. H. Avner, hleGraw-EElL

4. Physical Motaliurgy, Y. Raghavan, Prentice Hatl of trdia,

5, Principtes of Thermal Anadysis and Catavimetry, P L Haines, Reyal Secicly of Chemistry,

]

7

8

Wndern Phiysical bMetalluvgy and Materiads Enginecring, B B Smaliman, T, 1. Bishop, Luttersenrth-Heinemarm.
Phase Transfonnations in betals and Alieys, D A, Porter, K. E, Essterting, M, Thormes, Cleaprann & Hall.
Structure of Mewts, C, 8, Baoett aud T, B. bassuiskd, MeCiraw-Hitl.
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Contaut hours

LHT+P=4

Theory Exmnin:l{'13_1'1_:_[’:':}_&]::}'11&]' End Semegster Exam: ab) magks,

Azaeasiment B . de btmﬁa[ﬂr Lxarn: 20 marks.

Miathods ' lulm nal Assevsment: (‘idmnu‘j 'JCI ks f3 maths for attendance -+ 15 marks for assigmiet
subission, Surprise tests, Tenn paper, efc.)

The snccrsstu] studcut w:ll Imru

1, Deséy t;‘:hnﬂ‘i of raege ol vomwnen charscterization ITIL‘ﬁ]Df‘L*‘, fiv slee delenainalion of the
Conrse aruelyre and Lmﬂpl}SIELD[] af salids,

Ohdcomes 2 lhu;Jlj.-' #nd plTiL.f:lLI: af x-ray and eferiton d;ﬂ}acucn
3. H-a:m, 'tEr.mr.:]!s ﬂi ﬂlLL‘J ot mmmhmpy

Bades of Talk and clalk, Power poink presentpfions, Practical, «le
| Delbyery (7§ e
___{'{-'iﬂppmg uf LGL’IIS{‘ outeones with progr am oG es o
Cowse 1wy ! von | poa | pos | pos | pos |ovor | vos | eos | polo
outcome [ . P .. ]
L COE L A **' il
co2 v A A J
S 4 iy S |
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Sylahus : .
Cryseallography: Gverviews in bonding, Bravais lattices, Miller indices, huperfeciions in crystals, Crystal stn:cm;ea
of commion metal, Coraimics, Falymers, Symmetries Jn erysials, Point gronps, Space groaps, Rec[pmcdl i;stncr: Eu:u.’l
tlarphalomy -
X-ray Mfiracton Techaiques: Praduchion of Xarays, its properties and hezerds, phuLun seatbarmg, X-ray dlfﬁactmn
and Brugp's law, Inteesitics Catcolations, Taue techniques, Debye-Scheer technigues, Modem diffiactometers,

Diffractometer measurements, Determaination of crystal struetiee of powder sample, Swall angle scatering, Line
Lroadening, Particle astze, Crystalite size, BResidual stoss seaswrement, Plane imdexing, Procise paramclor
ineasurement, Phase identification, Phase quantification, Thase diagram detenmination, Stercograplic projection, Pale
figwre, Prefered avicotation (textore analysis} and chewdical aaalysis, and Profilc Atting and Rietveld analysis,

Onpticat Microseapy: Drinciples and opecations of wicroseopy, Resolulion, Magnification, Numerical aperture, Depth
af fteld, Viewing aves, Conlvast, Sesmehy of optival microscopes, Application of microscopy in emetallurgical studies
feuaditative and quunlitalive), Morphology and symmetry, Chain boundartes and dislocusfions, Phasc contrast
mieroseopy, Polavised light micrnscopy, Flot-atape microscopy, and Szinple preparation.

Eletran dlevoseapy: Elecion sowves, Electrue diffesciion, Principles ond operation of scamding  electeon
microseeps, Guumwehy of cleetrwn microscopes, Spechmen handbiog and preparation, Sceondary clectron imane,

Backscatsered electron image, Tmage processing, Annlysis of elecront micro-graphs and fractography sl:udu:s ﬂnd
Teansinission election microseopy [THMD,

Seaundvg Probe Microscopy: Principles snd operstion of scamning mprobe micrascopes, Scunning tunacHing
microszope, Atomic foree microscape, Magnetic force miceoscopy, Topographky studies, and Manoindentation and it
- peching,

Thermat Analysis: Thermo gravimeiic amalysis, Diffcrontial thevmal anabysis, Differentiab scanning calormetery,
Therma-mechanical analysis and fheir applications,

Solid State and Sorface Speetrozcoples: fectvon Faergy Loss Spectroscopy (EELS)Y, Reflection Absorpion Tnfra-red
Spectroswopy (RAERS), Trassimission IR, Ramwn, Photocleston Spectroscopy (FES), Auger Clectron Spectroscopy
(ARS), Xoray Fluoreseeoce (XBEF), Woclear Mapnetic Resonance (MAE), and Extended Xoray Absoption Fine
Siwetare {RAATR),

| Termy Paper: On vecem advances based on literatues survey andfov laboraterpfindustey visit,

" References bools
1. Chystals and Crystad stmciuees, R 30 D Tikbey, Joho Wiley and Sons.

2. Tlements of X-ray Diffraction, B. T2 Cullity, Addisen-Wesley Bahlishing Ca.

3. Lleciron Mivrascopy and Aaadyais, 15 ) Goodbew, aod L), Hwapleeys, Tayior and Franeis,

4, Sabid state chemistey aad s Applicalions, A, 1, West, Wiley Student Bdition.

5, Fundamentals of Moleealar spectroscapy, C. M. Banwel] and B, W MeCash, Tats MoGraw-Hilt Publishing Co, T,
| 6, Materials Chavacterization: Introduction to Mictascopic and Speclioseopic, ¥, Leng, Tobn Wiley and Sons,
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Pre-reguisites | @ | Thermudynanics,

Creglet aned

LAT+P=
Cortact boues

Theary Fxamiuation: {Schewe) Ead Senester Bxam: 6l imarks
Asnzessment o o Iid Sepestor Exam: 20 masrks

Miethods T interngl Agsessynent: {"'?Lh&me’} 20 marks {5 marks for attendance + £S5 marks for aww—rnm::nt
subnisston, Suprise tesis, Tevm paper, ete.)

§ The suecesslul student witll {earn:
1. ' identify thermally schvaled processes i matorisls and metakluray,

Cose . 2, To devwmstrale thermodynamies of crystal growth and plase teassformation, defeoes, e,

Chateomes 3 T design and develep thermodynanics of Cevamics, Polymers and Composiles duing
symithesis,

'\fiudas of

Talk and ehalle, Power pl)m[ pmau]iﬂit:}ns Practical, el

E”““‘ﬁ POl § POZ PeI3 P04 PO PO POT T8 | P09 | POID
Clllt{:o!“e ......... P -

ol J 4 S A

coe ¥ | v

03 A EE N d o
SyHabns

Tifvaduoetion: Bevicw of thenaodynamee functions, Laws of thermodynamics, Enfhalpy, Heat eapaciky, Intemal
entropy, Configurational entropy, Froe energy funetions and theic vetationships, Gibbe-Tlelmholez welations, Maxwell
relations, Cleustus-Clapeyrun eguation, Inportance of Sermody namics i materiabs science-illestrattons and examples,
Applicabions in arcas of matedals technobogy, Indostrial and process mclatlargy, and related cakentation.
Thermodynamic Heactians and Rale of Processes; Thermally activated processes in magerials, stalsatiy of yaaterials,
Activation enerpy, Fotential harier, Archenius equation, Rale of reactions- Grsl acder, second order, ate, nivaduetion
to solutions, dixing functions, 1deal and non-ideal solations, Rebated caleuistions, asd Thenmodymwnivs invobved with
rate of booding (aneclastic bohaviourfadiabatic loading),

Thernnl Properties of Materinls: Specilic hent - Bebye and other madels, Heat capacity, Thenmal expansion,
Thomsl conduetion, Theemat stress and shock, snd Medting poial.

Fhase Lquilibrin: Thenmodynamics of solutions, Equilibrium stability of phases, Single phase systom, Beoluttan of
phase diggrains - constuction, mlespolstion and thermodynamic evaluation, Hume-Rathery nles, Phase mie, Free-
cnergy, Cotuposition diaprams, Solidus—liguidas bnes, Retrograde solidus, Binary, Tetary and Quatemacy phase
diagrams, Pscudo-binary ud psendo-temary systeas wilh examples, Calvubations i phase thennodynamics,

Cyystal Growih: Formation of coystals, Theodos of coysial growin, Homogenceous and  heterogeneous
nueleation/eryseal growel; Criteris for equtlibeia in crpstal growth, Salid salability, Kineties of growth - nucleption,
diffision and sueface wipration, Dislocation, Motion of dislocation, Dislocstion density, Super-cooling, Growth of
single crystal of high perfection, and Whiskers and whislers growil.

Phase Yransformations: Classificalicy of phase transformations, Order of transfouoration, Gikhe mele and applications,
Rapid solidilication and its methnds, Glass trsnsformation, Ablay solidification — cetlular, deadritic, Butectie, Peritectic,
Futectoid, Boeondary transfomoations, Recrystadlization, Orain prowtl, [ffect of alloying elements, Stengthening
mechanizms, Shape memory cileeisfalloys, and Thermodyramics and metallography/polymomphiso.
Thermodynamics of Mukti-Component Syston: Gikbs-Thbem equation for tetary and mult-compaonents syshems,
[inetics of subtidilivation and melting, and Thermodynamivy of melis,

Thermadynamics of DefectsfDistocaiions: Thermodynamics of laltice defects, Enthalpy of formation of vacancy,
latcrsiitiad and substitutéonal ioepurity, Frenkel's defects, Caicnlations on all these topics, aod Thermal enargy requirad
re iinimize the dislocations,

Thermadynamics of Ceramics, Falymers and Compaosites: Phase changes in Ceramiss, Glass transition, Shesscs,
Phuse chanpes in podyiners and smorplons matertals, Phase changes in composites, and hisrallic glasses,
Thermodymbes of Surfaces and Ieterfaces: Suface sneryy, Suctaes fension, Absorpiian kinetics of diffusion in
solids, Rate controliing mechonismy of intorface reackions, Encrgy. Shape, Scgrepation al cxlema] and intersal
interfaces, and Theory of itorface Aability,

Terni Pager: On recent advances based on litesanwe survey and/on Taboestoryfindustry visit,

Lefareqees buaks

1. [ndreductios o Metalburoical Thermodynanics 13, 1 Gasleell, MeGraw-Fil,

2. The Struchure and Properties of Materdats-Wob 1T Thennodynamies of stretors, 1 L Brophy, B M. RﬂbL, ansd
WllT, Tokn Wiley & Sons Ine,

3. Probbems o bMetadlupgical Thermodyomaies and linetics, 3. 8. Upadhypya and B, 1K, Tube, Peroamon Press.




alioduelion o Moterials Seience and Engingering, K. MR-L[E“.,P H. Courlney and T, Walfl, Wiley Eastern Ted

Fundamantals of Sobidifeation, W, Kacz'and D.;_.i.'Fi:i]u:'t‘, Temts, Tech, Publicabion.
Cinetics ool Mualeriuls, B, W, Ballaftl, 5. W Abler and W, O Carter, Wiley,

Theory uf Stmemsral Transformalion in Sobids, G uachoguryan, YWiley Interseiance Publishers.
Phage Diagrems: Matotial Sciznee and Technoloay-Vol, 6, M. Alpes, Academic Press.

__.1
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Pre-requisites | @ | Nooe.
Credid and

| Contact hows

L+T+P=4

Theovy Fxmimina (o (Rehewre) Fad Seinester Exaan: 60 marks
A LRSS L - Ml Serester Exann: 20 marks

bdelheds * | Toternst Assessmcnt: {’%cimmr:} 20 mtarks {5 marks for abtendance 1 15 maks for as,xlgnmtnt
subsuission, Surprise tests, Trern paper, e}

The \uu_exs Ful stoecbend will learn:

Course A1 Types of physice]l properties,
ntoomes "2 Fundsmentals of different properties,

A Advavced maaterials sud theivapplications,
Mates of < | Tl and chlk, Power poin proscikations, Prectical, etc.
Debevery 1
Meapping o f zoncse mstcomes with pmg:mm outenmes ; :
Couse | pyy b oppa | pos | pos | pos | pos | PO7 | POS | PO | POLO
COf A | Bl _ I y §
o2 N f ‘f v o L
CO3 T L I
Sxllabus

Intradoction: Classification of materials on e basis of enorpy gap, Cooductors, Semiconduelars, PHelesiries,
Superconductors, Forvoelectries, Pyroslectiics, Piczoelectiics, Porovskites (titanates, zirconates, hathates), che.
Elecivical Propertes and Candueting Matertals; Mechanism of electrical conduction, Electean theories of solids,
Free cloctron theory, Factors affecting electricsl conductivity, Wicdemana-frane faew, Lorentz number, Thennostestie
properties, Chavaclsristics, Propenies and examples of bigh voltags eonducting materdals, High and low resistance
materials, Contact Fose and fuse materinls, Conductors, Cable and wire materials, Solder, Sheathing and seating
materials, Blectical praperties of these materials and related cateulations.
Vlectrnnie Properites and Semicondueting Materialst Encrgy band theory, Brillouin zene theory, Fermi energy
level, Effective mass, Concepl of doping, Energy diagrams, Types of semicomdnctors, Scmicondactor compounds and
alluys and their propertizs, Stusctures of semiconductors, Amnphous semicondactor, Materials tor different devices
and related calewiations.
Sapereonductivily and Superesaduciing Materials: Concept of supereonductivity, Phenomenon, Properies of
supercondacions, Meizsner cffeot, Critical magnetic flebd & critfeal temperatre, Types of supereomducting materials,
Type I & IF supereonductors, Silsbee wibe, Mechanism of supsrconduciion, B35 theaty, Telye tenmperatuve, London's
and Slag thearies, Higl remperamre cersmic supsrconduclors, Applications: NMR, magley, MHD, eto., Recenl
advances and rotabed caloulations, ]
Dicteeisle Properties and losulating Materials: Dielecuic constant, Diclectric strenpth and diclectric loss,
valarizabitily, Mechanism of polarization, Faclors affecting polatization, Polmization curve and Topsleresis foop, Types
of delectrie muateriais-sabid, Liquid and gascous lypes, MNatwral and synthetic types, Charactenistic, Properlics, and
applications of different types of mica, Transformation oil, Wacuum, ate., Peroelectrics, Plezoclechic, Pyroclectics,
Riecirosticlfon effecy, Clasing Masott cquation and related ealonlations,
Magnetic Propertics and Magnetie MMaterials: Odgin of magnetisn, Basie teons aad peoperties, Types of iagnetic
materials, Introduction 1o dis-, Pars-, Ferro-, Antifcrro- and fori-magnette meteriaks, Cunic temperztore, Laws of
magnelic materials, Domain theory, Domain growth and domain walb rotation, Magnetic anisotopy, Magnetostriction
& itz mechanism, Ferries, Spivels and gamels, Povornagoetic dumains, Mamstic hysteresis, Mugnetopbumbite,
Hexaferrite, Magnetic itysterssis laop, Hysteresis lass, Hard and soft magnetic materials, Magnetic tape, Magnatic
butkibde, hlapnetic glasses, Higk encrgy hard magnetic materiats, Commercial magnedie ipaterials such as supermalioy,
Alpien, Conife, Conico, eto,, Conventianal and non-conveutional applicalions, Charactecization of mageetic maleciaks,
vovestt developments und related calonlations.
Optical and Optoelectronic Maferialss Opfical properties, Solar cell, Principles af photoconductivigy, Effsct of
itmpyrities, Prinviples of luminescence, Types, Semisonductor dasers; LUD materinls, Photoelestvonic nwierials, Effeut
of compasition on band gap, LCD materiats, Phote detcotors, Application of photoelestionic malerials, Introduction to
opeicad fibers, Light propagalion, Electra-apeic effect and Kerr eftec
Recent Advanees. Develapments and Hesenrches: Spindronics: materials and devices, Plamaned semiconductors,
¢ Fearnmagneiis seraiconduoions, (iond mgaelo- sesistancs (GR), Lol Whuded maleziaks, Lall and rgil lbnded (LH &
RH} composite materists, Diloted magnetic semiconduclor le. '
Fabrication of Fleetronic and Oplo-clectronic Devices: Metheds of crystal growth and zone refiming,

Term Paper: On recent advances based on fderpiure strvey and/or laboatory/industyy visit,
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Polymer Bicnds mul Compesites: Diffcrence between blends and composites thelr significanee, Choice uf'}m‘:,rmers
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peinforeed compasiies, Palymer Tochaology: Pobymer compotnding-need aad significance, Diflerent compaunding
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Palymer Rheolegy: Flow of Hewtenian and non-Neweanian fluids, Diffevent low equations, Dependence of shear
modulys on emperature, Molocoularfsegmental defornations ab different zones wnd lransilions, bMeassroments of
rhoologival parseters by capiflary cotating, Paralle] plate, Cone-plate theomeler, Viscualasiicit}r-créep and stress
ralaxations, Mechanieal snodels, Contral of theotogteal clargeteristics throngh compounding, Rubber curing in pasaliel
plate viscomeler, OOR and MDE.

Polyimer Meocessing: Compression molding, Tewasfer miobding, Injeclive mokling, Blow molding, Reaction injoction
wolding, Exlraston, Publviesion, Calendaring, Rotational molding, Thormaforaing, Rabber processing in fae-rolb mill
and irternal mixer.

Tolymer TosHug: bechnnical-static and dynamic tessile, Flexwzl, Compressive, Abraston, Endutance, Fatiguse,
Flardness, Tewr, Resilience, Impact, Tougbness. Condactivibg-thermal and clectrical, Dicleciric conatant, Prissipation
fuctor, Power Factor, Elevtric resisiance, Surface restativity, Wolwme resistivity, Sweliiog, Apeing resistance,
Environmettal stress gracking resistancs and ASTM codsy for polyrmer testing,

Degradation of Polymers: Bffscts of vapowrs and solvends on polymeric materials, Oxidation, Mechantcal,
Photodegradation and thermat degradagion of polymers, Compatibility, Solubitivg, Permeabiliry, Racdiation damage snd
chomical resistance of gobymos.
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sud pressure fopbiog amel owarm forging, Casting ol [bres wed Wements, Assembly by adiesson, fleonal
muchanies] bonding, Control of properties liee chain length, bolecular weipht distribution arc,

Heat Treatment: Standard heat trealmerd procedures for pobyiners.
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Senate Doctoral Programme Commiites

Motilal Nehru National institute of Technology Atlahabad
Prayagraj - 211004 [UP] India

Minutes of the meeting of SDPC

A meeting of the Senate Doctoral Programme Committes [SDPC] was held on July, §2, 2021 at 17.00 PM in
ottline mode using MS Team. Following members were present:

f. ProfD.K Yaday = - Convener, DDPC, CSED
2. Or Sadhana Sachan - _Convener, DDPC, Chemicat Engineering
3. Prof. R. M. Singh .- Convener, 0DPG, CED
4. Dr.Animesh Giha - Convener, DDPC, Physics
6. Dr. Samser Sarswali - Convener, DOPC, MED
£, Dr.Mity Mandal = Corvenar, DDPC,HSS
7. Dr. Ashotosh Mani - Convener, DDPC Bioteachnology
8, Prof. WP . Thwari -- (onvener, DDPC AMD
9. Prof. S, Paulson - Convener, DOPC EED
10 Dr. Manish Tiwari - Canvener, DDFC, ECED
11, Prof V. K, Srvastava,ECED - Mominee of the Senate
12, Prof. RK Magaria | - Chairman , SMPC
13. ProfR. 5. Yaday, CSED - Cutgoing Chalrman SDHC
14, Prof, A. ¥, Sachan S Chairman, SDRC
Foliewing member could not attend meeting
1. Prof. Weera] Tyagi - Mominge of the Senale
2. Prof, 8. . Marl - Convener, DDPC, Chemistry
3. Dr. Ramji Dwivedi = Convener, DOPC, GIS Celf
4, Or. Pramod Kumar Yadav-- . Convener, DDPC, Maths
3. Dr. Tanu Nandan ~ Convener, DDPC, SMS



Folowlng were the resohutions of ths meeting

1.

0,

)

The committes discussed the requast of Ms Meenakshi Tripathi { Reg no 2020REL03 ) fo add Dr. Anand
Sharma in place of Prof. Rajeey Tripathi as supanvisor and recommends the same.

The committea discussed the request of Mr, Rishi Kumar Verma { Reg No. 2019RCLD1) to give extension of
three months ko deliver the state art seminar as due fo some problem he could not deliver 1t in aflotied fime of
six months and resolved to recommend the same.

The commiltes discussed the request of Ms, Chatana Sachdeva { Reg No. 2019RMS04} to give extension of
three months fo dellver the state art seminar as due to sotme proBilem she could not deliver it in altotted time of
six months and resolved to recommend the same,

The Committee discussed the requests of M. Pavan Kumar Singh (20016 REE0S) regarding three months
extension for submission of his Ph.D. thesis as he could not submit the thesis within specified periad after

defivering lhe open seminar. The committes approves the same.

The Committee discussed the requesisof Mr, Ankur Kumar { 2016 REE 13} regarding furtherfolr months
exlension to deliver the state art seminar as due to some problem he could not dellver # in allotted Ume of six
months and even after the extension given upo 280521 . The commities afler discusslon resolves

recommentd the same, as special case due to condilion of covid, one last time exiension may be given.

The Committes discussed the requests of Mr, Ashish Kumar Sankhwar { 2015 REE 06 } regarding further four
monihs extension ko deliver the slate art seminar as due ko some problem he could not defiver it in allotied time
af 5ix months and even after the exiension given up-fo 01/04/21 . The commlties after discUsslon resolves fo

recommend the same, as special case due 1o condilion of covid, one |ast ime exiension may be glven.

The Committee discussed the requests of Mr. [ndradeo Pratap Bharti { 2015 REE 12} regarding further four
rmonths extension fo deliver the state at seminar as due to some problem he colild not deliver & in aliclted time
of six months and even after the extenslon givan up-to 010621 | The cammities after discussion resolves to

recommend the same, as special case due to condition of covid, one fast ime extension may be given,

The Commitiee discussed the request of Mr. Rajit Ram Yadava {2013RCS04 ), regarding extension of his
Fh.D. program by one year starting from July 2021, and resolved Yo recommend the same,

The Comimittee discussed the raquest of Mr. Praveen Kumar {2013RCS07 ), regarding extension of his Ph.D.

program by one year starting from July 2021, and resolved to recommend the same.

The Cormmittee discussed the request of Ms Garima Singh (2015RCS03 ), regarding extension of his Ph.D.

program by one year starting from July 2021, and resolved to recommend the same.
—_— . 1 '}ﬂ,(]""\
Nyl



11,

12,

13,

14,

15,

18.

7.

18,

19.

L/
The Contnittee discussed the reguest of Mr. Brijesh Kumar Umarao {2018RCS313 ), regarding extension of his
Ph.D. program by one year starfing from July 2021, and resolved fo recommentd the same.

The Committes disclssed the request of Mr. Satya Deo Kumar Ram  [215RC311 ), regarding extension of
his Ph.D. program by one yaar starting from July 2021, and resoived to recommend the same.

The Commiltee discussed the requasts of My Kamlakant Laxman Bawaniula { QIP Poly Scheme } ( 2018
RCS 12} regarding conversian of his Ph, D, pragram from regutar to part Ume. He has delivered the state of

art seminar and completed residential requirement as per clause { 7.1). The commitles recommends the same.

The Committee discussed the request of Ms. Seema Yadav (2020REEN4), regarding addition of Prof. Nand
Kishcr as sUpervisor and rasalved to recommend the same,

The Committee discussed the request of Ms. Anju Yadav (2020REEN1), regarding addifion of Prof, Nand
iishor as supenvisor and resoived o recommend [he same .

The Commitiee discussed the-requesi of Mr, Avinash K. Pandey {2013REEQY), regarding addition of Prof.

Paulson Samuel as supervisor and resclved to recommend the same .

~ The Committee discussed the reguest of Ms. Kiran Rana (2019REE08), regarding addition of Prof. Richa Neg

as supervisor and resolved fo recommend the same .

The Commitiee discussed the requests of Mr. Biranchi Narayan Kar [ QIF Scheme ) { 2018 REE 10}
regarding conversion of his Fh. . program from regular to part time, He has delivered the stale of art seminar
and completed residential requirement a8 per clause { 7.1}, The commilles recommends the same.

The Comrmittee discussed the reguests of Mr. Mohd, Astam Ansari { QIP Scheme ) { 2018 REE 11)
regarding conversion of hls Ph, D, program from regular o part time. He has delfivered the state of ait seminar

and compleled residential requirement as per clause { 7.1). The committee recommends the same.
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Meeting Summary
Tetal Wumber aof Participants 14
Mesting Titlo Genaral

Mestbing Start Time FLALAAR), 4:045:09 D

Meeting End Time 7/2/2021, 5:22:17 pPM

Full Wame Join Time Legwe Time NDaration

exnBmnnit.ac.in Presanter

Email Role

b/ﬁ‘aﬁhutash Mani /272021, 4:45:0% PM F/R2F2021, 5:2Z2:00 PM 33m °
-~ amanif@mnnil,ac,inPresenter
o Amil Kumar Sachan?/2/2021, 4:48:42 BM  7/2/2021, 5:22:17 PM  33m -
sachanBronit, ac. in Drganizer
\vf/ﬁgulscnSamuel' FA2/2021, 4:057:32 PM 7/2/2021, RiZ2i06 PM 24m
pauldmnnit.ac.in Presentec
\foSamirSaraswati TA2SB021, A:58:20 eM TA2S2021, 5:21:58 pu Z3m
samirfmnnilt.ac, inPresenter
O RBL Tiwari1/2/2021, 4:58:27 P4 7/2/2021, 5:21:30 BM 23w 2s
\,// roptewari@mnnit.ac.in Fresenter
¥ F Srivastava TF2 2021, 4:58-50 P /272021, 5:i22:009 BM O 23
vinay@monit.ac.inPresenter
\//‘Raj Mohan Singh 7/2/2021, 4:58:858 PM 7/2/72027, 5:21:30 BN 2im
rimBmnnit.ac.in Presenter _
. Badhana Sachan  7/2/2021, 4:50:14 BM  7/2/2021, 5:22:12 BN 27m
\4/;” gsadhanaslmnnit ,ac,in Prasenter
Animesh KumarOiha7/2/2021, 4:59:34 pM  7/2/2021, 5:21:5% IM  22m
animeshfmnnil,ac,in Presenkler
_\/Manish'i’iwari /242021, 4:59:53 BM  7/2/32G21, 5:22:0% PM  22m
mElwarifponit.ac.in Presentoy
u/6 FoYacdav 3272021, 5:00:40 PM V/E/2021, 5:72:04 PM 0 Zlm 23s
dkyBmnnit.ac.in Presenter
\/{s Yadav F/2/2021, 5:03:44 BM  7/2/202), 5:22:17 ¥M  18m 32s
reyBmonit.ac.in Fresenber
SMituMandal 7/2/2021, 5:04:42 PM 7/2/2021, 5:21:38 ™M lém 5bs
mitumandalfmnnit.ac.in Presenter
\J/Hf; Magaria T/A2/2021, 5:08:52 PM TAZF2021, G:22:1'0 bu 13m 24z
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Senate Doctoral Programme Commitiee
Motiial Nehru National Institute of Technology Allahabad
Prayagraj ~ 211004 {UP] Indig

Minutes of the meeting of SDPC

A meeting of the Senate Doctoral Programme Gommittee [SDPC] was held on Junse, 14, 2021 ai 16.00 P in

onfine made using MS Team, Following members were present:

1. Prof. D. K Yaday - Gonvener, DDFC, CSED

2. Dr Sadhana Sachan - - Convener, DDPC, Chemical Engineering

3. Prof. R.M. Singh - - Convener, DPC, CED

4, Prof. 5, 5. Mani = Canvener, DOPC, Chemistey

6. Br, Ramjf Dvdvedi - Convener, DDPC, GES Celt

6. Dr Samir Sarswali - Convenar, DDPC, MED

T, D Mitu Mandad - Convener, DOPGC, HSS

B, Dr. Ashotosh Mani - Convener, DOPC, Bi:::ieat:hna[agy
-8, Prof R P Tiwar - Convener, DDPC, AMD

10. Prof, 5. Paulson - Converer, DDPG, EED

1. Or. Manish Tiwarl - Convener, DDPC, ECED

12. Dr. Pramod Kimar Yaday -+ Convener, DDPC, Malhs -

13, Dr. Tanuj Mandan - Convener, DOPC, SM3

14. Dr.Astimesh Cfha - Convener, DDPC, Physics |

18, Prof. V. K. Srivastava, ECED - Nominee of the Senate

18, Prof, Néera} Tyagl | - Neminee of e Senate

17. Prof. R K Nagaria ' - Chalrmam , SMPC

18. Prof. B. 5. Yadav, C5ED -- Oulbgoing Chairmsan SDPC

19

. Prof. A K. Sachan - Chairman, SPPC

1, The commiltee discissed the request of Ms Sakshi ﬁgarwat { Reg no 2019RCS51 } to extend the date of sfate
of arl ‘serinar | aft tihe membars wera of opinion [hat considering the silualion the candidate may he given

addifiona six month to deliver the stale of aif serminar and recommends the same.

g

B

gl A
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¥ 8,

The commitiee discussed the request of Mr Nilin Garg, QIP research scholar lo complete the remaining 22 -
days of his pre-vegistration visit in onfine mode. Prof R P Tiwarl { DDPC of AMD } apprised committes fhat
AICTE has permitted for pre-registration  visit in onling made so alf the members were of opinion that he may

kindly be given permission for pre-regisiration visit in online mode and recommends the same.

~ The Cdmm'rl[ee discussed the raquest of Mr, Dhanjay Singh Yadav (2014 RME10}, regarding extension of his

Ph.D, program by further six month starting from July 2021, the candidate wilt be required to deliver the Open
Seminar again , and resolved to recommend the same. .

The Committee discussed the request of Mr. Arun Kumar Raunivar {2016 RMEDZ), regarding addition of one
mose supervisor Dr. V. R. Komma , and resolved 1o recommentd the same.

The Committes discussed the request of Mr. Shyam Blhar Kaushal (2014 RMEQ2), regarding extension of his
Ph.D. program by further six month { up fo odd semester of 2021-22 }, and resolved to recommends the same,

The candidate has delivered the open seminar on 11 December 2019 so he wifl be required to deliver the open
seminar agah.

The Commities discussed the requests of Mr. Sushit Kumar (2016 RHUB2) regarding three months extension

for submission of his Ph.D. thesis as he could not submit the thesis within specified period after dellvering the
ppan seminar. The comimitiee approves the same, 7 '

The Committes discussed the raquasts of Mr Iftagar Ahmad { 2015 RHUG1) regardlﬁg further six months
exiension for submission of her Ph.D. thesis as he could not submit the thesis within extension given afler
speciied period after delivering the open seminar due to some problems. The comities recommends for

fusrther six months extension for the same, he will be required to deliver the open seminar again.

The Committee discussed the requests of Mr. Manis { 2018RHUO3 ) regarding further six months extension for
subirdsaion of her Ph.D. thesis as he could not subimit fe thesis within extension given after specified period
after deﬁuerihg the open seminar due to some problems | Considering the Pandemic sittation and considering
thal his supervisor has already retired from the service s a special case he may be given six month extension -
and also relaxation from delivering open seminar again and resclived to recommend the same. If he fails to do

the same ha shalt he provided with che more supervisor,

The Committee discussed the requests of Ms Divya { 2015RHUST § , Mr Jitendra Kumar Kushwaha {
2016RHUD2) and Ms Swati { 2016 RHU 03} regarding thrse months extension for submission of his Ph.D.
thesis a5 he could nol submit he thesis within 'specifiad period after delivering the open ssminar. The

commitiee approves the same. -~

— /U\ J(\if,w?



10,

11,

12,

13.

14.

15,

16.

171,

18.

19.

20,

The Comunities discussed the requests of Mr Himanshu Shekhar { 2015 RBTOS) regarding six monlhs

extension for submission of his Ph.D. thesis as he could not stbmit the thesis within stipilated fime. The
committes recommends for further six months extension.

The Committee discussed the requests of Ms Bankuru Navyatha { 2015 RBTO4) regarding three months

. extersion for submission of his PhD, thesis as she could not submit the thesls within stipulated time. The

comriftee recormmends for further three manths extension.

The Committes discussed the requests of Mr Yivek Kumar { 2015 RBT06) regarding three months extension
for submission of his Ph.D, thesls as he could not submit the thesis within stipufated time. The commities
recommends for further thres months extension, '

The Commitiee discussed the request of Mr, Ranjeet Bahadur Chaubey {2019 RBT06), reganding addition of
one more stipervisor Dr. Kuwant Singh { SGPGI } , and resolved to recommends the same.

The Commlites discussed the requests of Mr Abhishek Sharan { 2015 RBTS7) reganding three months

exiension for submission of his Ph.D. thesis as he could not submit the thesls within stipulated time. The
commiiies recommends far further six months extension.

The Commitles discussed the requests of i B Kranfhi Kumar { 2018 RAMOY) regarding conwersion of his
admisslon from regular fo part time. He has defiverad the state of art seminar and completed residentiat
requirement as per clause { 7.1}, The committes recommends the same.

Tha Commiltee discussed the requests of Mr. Abir Roy {2015 RAMOE) regarding three months extension for
submission of his Ph.D. thasis as he could not submit the thesis within specified period after delivering the
open seminar. The commiltee approves the same.

The Commiliee discussed the request of My, Ram Sumukh Shukla {2014 RAMO4 ), regarding extension of his
Ph.D. program by one year starting from July 2621, and resolved ko recommend the same.

The Committee discussed the request of Mr, Ashish Kumar Singh (2015 RAMO3 ), regarding extension of his
Ph.B. program by one year starting from July 2021, and resolved to recommend the same. The candidate has
deltvered the open seminar on 18 December 2020 so he will be required to defiver the open seminar agaln |f
he fails ko submil his Wests within slipulated timé,

The Commiliee discussed the request of Mr. Praveen Kumar Shukia (2015RAMG7 }, regarding extenston of
his Ph.D, program by one year slarting from July 2021, and resolved fo recommend the same

The Committee discussed the requests of Mr Valbhay Srivastava { 2018 EMEGQ?) regarding converston of hig
admission from regular to parl time. He has defivered the slate of art seminar and completed residenfial
requirement as per clause [ 7.1} he has also delivered his open seminar on 26 Novemebr |, 2020, The

comimittee recammends the same.
M{ﬁ,ﬂ
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21.

22,.

23,

24,

25

25,

27,

P

29,

The Committee discussed the requests of Mr Vikas Kumar Choudhary { 2018 RCLO2) regarding conversion of

his admission from regular to parl time, He has defivered the state of art seminar and completed residential
requirement as per clause { 7.1} . The commiltee recommends the same.

The Comimittee discussed the requesits of Mr Sachin Kumar Gupta { 2016 RCEOS} regarding conversicn of
hls admission from regular to part time. He has delivered the state of ant seminar and completed residential
requirement as per classe { 7.1) . The committes recommends the same.

The Comrmittes di&cusseﬁ the requests of Ms, Tripti Sonkar { 2016 RCEDS) regarding conversion of his
admission from regular to part time. She has delivered the state of art seminar and completed residential
requlrement as per clause { 7.1} . The commitiee recommends the same,

The Commitiee discussed the recommendation of DOPC fo terminate pragram of Mr Uma Kani Gautam

201BRCEDS) , Mr Amil Kumar Pandey { 217 RCEQ8 } and Mr Abhinav Yadav { 2018 RCE 05 ) and approves
the same.

The Commitiee discussed the mquests of Mr. Arun Kumar Singh (2012 RMEQZ) regarding lwee months
extension for submission of his Ph.D, thesis as he could not submit the thesis within specified period after
delivering the open servinar. The commilles approves the same,

The Commitiee discussed the request of ir. Reelesh Kumar Shulda (2010RMEQ2), regarding semester lzave
for odd semester session 2020-21 extension of his Ph.D. program up to even semester of 2020-21and also
three months extension afler @ monlh after delivery of open seminar, and resoived i recommend the same

The Committee discussed the request of Mr Deepak Singh { 2010 RCE 51 ) to add Prof . R M. Singh as
another supervisor and approves {he same.

The commilies discussed the request of Mr Ganesh (Z020RME1T ) regarding addilion of two more supervisors

and resolved that as permdiﬁance it s nat possible and hence not recomimended.

The commiftee discussed the request of Mr Umesh [ 2017RMAOTHMr Shitesh Shukla{2016RMAG1), Ms
Sushmita Anand{201DRMADS) Ms Shangun Panghal {2107RMAQ3) s Akansha Verma {2017RMADZ)Ms
Rupali Pandeyl 2318RMAQ02) MS Pratibha Verma {2018RMADA} Mr Aditya Sharma {2019RMAD1} fo change
the supervisor due to death of Existing superviser . Itis resolved that as suggested by the DDPC the change in

 supervisar is recommended for approval,
AN A Seanad ©
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Meeting Suamssary

Total Mumber of Participants 14

Meeting Tiile General -

cMeeling 3tart Time 6/14/2021, 3:51:10 PM
Meeting End Time 6/14/2021, 5:41:2% bM

frll Wame Jdein Time Leave Time Duration  Emaill Role

Anil Kumar Sachan 6/14/2021, 3:51:10 ¥M 6/14/2021, 4:57:23 EM
th tmsachanBmonil,ac.in  Organizer '

MituMandal G6/14/202L1, 3:53:36 PM $/14/202%, 4:57:14 M th 3n
mitumandalBunnit.ac.in Preasanlber '

Pramod KumarYadaw /1472021, 3:55:38 PM 6/14/2021, 4:57:14 M
1k Impramodky®rnnit.ac,in Presenter

fshutosh Mani 6/14/2021, 3:56:14 PM £/14/2021, 5:18:18 PM 1h

22m amanifmnnit.ac,ln Presenter

¥ K Srivastava §/14/2621, 3:57:35 BM &/14/2021, 4:57:04 PM S5om
28y vinpayfmnnit.ac,in Presenter

B.¢. Tiwari 6/14/2021, 3:57:37 BM 6/14/2021, 4:29:28 PM 3im
91s  rptewariBmonit.ac.in Presenter

R.¥, Tiwari 6/14/2021, 4:33:19 PM 6/14/2021, 4:51:59 M 1fm
40 rptewarifmnnit.ac.in Prezenier .

R K Wagaria 6/14/2021, 3:58:07 PM 6/14/2021, 4:57:06 PM SBm

93  rknfmnnit.ac,in Presenter

samirSaraawati 6/14/202%1, 3:58:14 PM &/14/202%1, 4:57:11 £M 58m

3fis =mamirfFmnnit.ac.in Presenter

5.8. Narvl 6/14/2021, 3:0B8:32 BM 6/14/2021, 4:00:08 PM %m 35s
ssnBmonit.ac.in Presenber

3.5, Warvi /1472021, 4:03:29 BM &/34/2021, 4:56:5% PM 53m 2Gs
ssn@mnnit.ac,in Presenter

B 5 Yadav ®/14/72021, 4:00:12 M &/14/202%, 5:41:25 PM 1h 41m
rsyf@mnnit.ac,in Fresenter :

ManishTiwari 671472021, A:00:19 PM /1472021, 4:57:06 PM 56m

165 mbiwariBmnnit.ac.in Prosonber

PaulsonSamuel GAE4/2021, 4:00:437 PM €/14/2021, 4:57:00 PM S6m

225  paulBmanit.ac.in Bresenter - '

Meera] Tvagh 6FEA/2G21, 4:00:47 PM £/1452021, 4:57:15 PM S6m

275 neeraj@mnnil.ac.in FPresenter

D ¥ Yadav 6/14/2023, 4;:01:02 B 6/14/2021, 4:57:12 BM S56m 10s
diylmnnit.ac.in Presenter

Raj Mohan Singh &/14/2021, 4:02:15 PM 6/14/202%, 4:51:27 PM 49m

125  rjmmnnit.ac.in Presenter

Fam]jilwivedi 6/14/2021, 4:18:01 PM &/14/2021, 4:58:01 DM 39m

2% ramjid@mnnit.ac.in Presenter

Sadhana Sachan £/14/7202%, 4:37:18 BPM &/14/2021, 4:56:52 PM 1%m

35 zadhanas@mnnit.ac.in Presentear

Animesh Kumardiha GA14/2021, 540527 PM 6/14/7202L, 5:05:34 BN
b5 animesh@manit, ac, in Presentar
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RANMIT WESMAL br, A.K:Bachan FACHLTY <sachan@mnnit.ac.in>

_Corrected minutes of sdpc meeting on 14 june 2021
7 messages )

Dr. AK.Bachan FAGULTY <sachan@mnnit.uc.ine _ ' Wed, Jurn 18, 2021 at §:54 PM
Too: "Dr. R S Yaday" <rsy@manit.oc.ine, “Dharmendra Kumar Yaday Lect, CSED FACULTY" <dky@mnnit.acin> CSED
MNeeraj Tyagi <neeraj@mmnitac.ln>, Vinay Kumar Srivastava FACULTY <vinay@mnnitacin=, Dr S Pauison FACULTY
<paulfmnnitac.ine, "Dr.ishnu Agarwal FAGULTY" «vishrua@mnni.acin>, "R.K Magaria.Piof. ECED EACULTY"
=rn@mnnit.ac.n>, Dean Academic defaull <academics@munit.ac.inz, "Raj Mohan Singh Lect. CED FACULTY”
<rajrm@mnnit.ac.ine-, Ravl Prakash Tewart Faculty <rplewari@mnnit.ac.in=, Siraz <msalam@@mnnit.ac.In>, anish Thward
Facully <miiwari@mnmiLac.in= Sonesr Saraswati FACULTY <samir@mnait.ac.in>, samirsaraswatld 1 1@hotmail.com,
“Dr.animesh ojha” <animesh@mnnit.ac.ln=, Ashitosh FACULTY <amani@rnnit.acin>, "Dr.S 5 Narvi® sssn@@mnnit.sc.In>,
it Mandal <mitamandalg@mnnit.ac.ns, milvmandak@amait.com, Remji Dwivedi <ramjid@mnnit.ac.n>, "G, Frarmod k
Yadav" <pramodky@mnnit.ac.ine

Dear Members

some abservations were suggasted , the correcled minules ars altached

for your cansent

It is hubly requesied to kindly give your consent positively by 17/6/2021

by 3 PM . I no comment is received i will be assumed that the minules are acceptable to all. | will procead for the
approval of Diyecter sir

Sa that akter approval the minustes can be shared for further required aclian by departments

A K Sachan

Chairman , SDPC

@ SDPC_MINUTES 14junw2i21revised.dooy
= BB

Rayl Prakash Tewari FACULTY =rpfewark@mneil.ac.in> e, Jun 16, 2021 5t 728 PM
Ta: "Dr. A4 Sachan FACULTY" <sachan@mnni.acin=

Respected sir
Okay from my side.
[egards

Ravi

ECInckes] el Ticdcharid

Mitu Mandal <mitumandal@miniii.ac.in- Wed, Jun 18, 2021 al 8732 PM

To: "D, A K. Sachan FAGULTY" =sachang@rmnnil.ac.in>
Respected Sir,
! hereby give my consent on the Minutes of the SDPC meeting conducted on June 14, 2021 at 4.00 Fh.
Regards,
Cr Mitu Manchal
BDPC Convener

BHSS
[Chuergese joxt hideea]

Pramod. FACULTY <pramodlsy@rmnnit.ac in> : Wed, Jun 16, 2021 al 10:32 PM
T "M, A Bachan FTACULTYY <sachanipniniélacin:

Respecied Sir,
Please find altached harewitt the red marked mingetes,

Il e il goagls cormmalliniD 7ik=1412a47 bdaSview=pld search “al&permthit=firead-a e 3AT AT 2E2 252 1 SH06001 Beimpl=rieg-ata3ArTaT44 7540, 412



B8/2021 . MAMMIT ALEAMABAD Mall - Correclad minutes of sdpe maellng on 14 june 2024

With-lkind regards,
Pramod

On Wed, Jun 16, 2021 al 5:54 PM Ur. A K Sachan FACULTY <sachas@@manilac.in> wrke:
[ Logt hlddan)

[, Pramed Kumar Yadav

Asgociate Professor

Depariment of Mathomalics

Motital Meding Matiinal Insiilute of Technolegy Allshahard
Mlabatzad-211004, (U R, (NDES

Emgils pramodiy@iminitac i, prosnodhd 7 @dgmall. cont
Mok, Mo.: +91-95500224 1%

Hﬂ SDPC_MINUTES 14funw2021revised.doc
821¢

Barncer Saraswati FACULTY ffsamlr@mnnit.ac.inb Wed, Jun 16, 2021 at 10:33 Pht
Ta: "0, A K Sachan FACULTY" <sachan@mnnitacins

Bear Sir

Following are some ohaervations: _

1. Resolution number 24.,,.2021-21 should be carracted o 2020-21

2. The case of lr Ganesh regarding addition of fwo co-supervizors Dr Sunil Kuinar Gupta and Dr Kavita
Agarwal {(MSRDU Lab Wannur), has nob come up into the minutes,

3, Spelling of my name should be comected from D, Sameer Sarswall to Dr. Samir Saraswath

best regards
Samiy Saraswali

On Wed, Jun 16, 2021 at 5:54 BM Dy, AKX Sachan FACIATY <sachan@mnnit.ac.in- wrote:

- [tMuntrd Lext hiklien)

Vinay Kumar Srwastaua F.ﬁCULTY fﬂlnay@mnmt aC i= Thu JLtn T ? 2021 ai 2 24 P‘M
T D A K. Sachan FACULTY <sachan@mnnllacin>

Co: "Dr. R 8 Yadav" <rsy@nmnit.ac.in>, "Dharmendra Kimar Yadav Lect. CSED FACULTY" <dly@mnvit.acine=, CSED
Maeraj Tyagi <nearai@manil.ac.ln=, Dr S Paulson FACULTY <paul@mnit.ac.ln=, "Driishnu Agarwal FACULTY"
“vishnua@mnonit.acin=, "R K. Magasta.Prof, ECED FACULTY" =rknd@mnnitac.in=, Dean Acaderic default
<acadeinicsf@manilac.in>, "Raj Mohan Singh Lecl, CED FACULTY” <rajm@mnnit.ac.in>, Ravi Prakash Tewar Faculty -
<rptewari@mnnit ac.in=, Siraz <msalam@mnnit.ac.ires, Manish Thvarl Facully <miiwari@mnnitacine, Sameer Saraswati
FACULTY =samir@mnnit. ac.in=, samirsaraswaliS 11@holmall.com, "Crentmesh ofwa" <snimesh@mnnit.ac.in>, Ashutosh
FACULTY <amani@mnnilacine, "DrS S Narvt' <ssngdmmit.acine, Mk Mandal <miturandali@mnnil.ac i,
miturnandak@gmat, corri, Ramji Dwlvedi \-r"tm,sd@mnmt ac.in=, "D, Pramod X Yaday" <pramaodiy@rmnnit.ac.ine

Flease go ahaad, | agres with the minutes.
e jRxl hidden|

Dr. A K Sachan FAGULTY <sachan@ennit.ac.in= Thu Jur TF 2':}21 at 253 P
To: Winay Kumar Srivasiava FACULTY <vinayg@mnnit.acin>

Thanks
POuated texd hikdoa)

hipsdimailyeogte.comiratiUid?= Fi2a4 Y94 akview=ptiraarch=all 3 permihid=lhread-a %3 A T AT 2B 52 15922060931 Bsimpl=msg-at 3ATETAA 540,

Az
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et

: Remsed mlnutes a5 per cumments recewed tIH E am on 17.-'6!21
g messages

Prof. AK.Bachan SDRPC =sdpeffdmnnit.ac.in> Ti‘ll.ir JUI'i 1? ED?'I et G:01 Al

To: "Dr. R 8 Yadav" <rsy@mnnit.ac.in>, "Dharmendra Kumar Yadav Lect. CSED FACULTY" <diky@mnnitactn> CEED
Meera] Tyagi <neeraj@mnnit.ac.in>, Vinay Kumar Srivastava FACULTY =vinsy@mnnit.as.in>, Dr 5 Paulson FACULTY
<paul@@mnait. ac.ine, “"Dr.iishnu Agarwal FACULTY" <vishnua@mnnit.acio=, “R.K.Nagaria. Prof, ECED FACULTY"
<rkn@mnonit.ac.in=, Dean Academic default <academics@mnnit.ac.ln=, "Raj Mohan Singh best, CED FACULTY
<rajmE@mnnit.ac.ine, Ravi Prakash Tewar Factlly <rptewari@mnnil.acin>, Siraz <msalam@mnnitacin®, Manish Trwart
Faculty <mtiwan@mnnit.ac.in=, Sameer Saraswali FACULTY <satir@manitac.In=, samlirsaraswatl 81 @hotmall.com,

"Qr.animesh ojha" <animesh@mnonit.ac.in=, Ashutosh FACULTY <amani@mnnit.ac.in>, "Dr.8 § Narvi" <san@mnnit.ac.ln=,

wite Mandat <mitumandal@mnnit.ac.in=, miweandal@gmail.com, Ramji Dwived <ramfid@mrntt.ac.in=, "By, Pramod k
Yadav" <pramodky@monit.ac.in=

Doas Members

Kindly go throlugh wilh the revised draft and suggesl i army modikicalion iz required
Kindly reply by 3.00 PM today

Etze i will be assumed that you agree with minutes

kindy reply on sdpc mall {Jnl}f

A K Sachan

Chatrman 30PC

Lﬂ SDPG_ MINUTES 14junw2021rswsed docx
BYK

Prof. A K. Sachan 3DPC ﬁsdpc@mnn!t.sc.m:'

WHEu Mandal <milumandat@mnonit.acin: Thu Jun ‘I? 2021 at 8 AT AN

To: "Prof, AK. Sachan SGPC" ssdpoi@mnnit.ac.in=
Respected Slr,
| lrereby give my consent on the Minutes of the SD#C mesting canductad on June 14, 20621 at 4,00 P,
Rogards.
Dr Mity Mandal
GOPC Convener

DHSS
Il exd Fidden|

Or. 5.3, Narvi FACULTY <ssng@nwnit acin» _ Thu Jun 1? 2021 st B 20 AM

To: "Prof. AX Sachan SDPC" <sdpofmnnlbacin=

| hawe sest the minules and agree with all the declsions taken.
[Cnaoted tesl hitrkeny

R.K.Naparia,Prof, ECED FACULTY =rkn{@mani.ac.ins Thu Jun ‘1? 202‘] at B 33 P-.i‘u'i

To: "Prof, Ad.Sachan S30PC" <sdpci@mnait.ac.ine

Ce: “Dr, R S Yaday" =rsyi@monitacine, "Dharmendra Kumar Yadav Lect, CSED FACULTY" <dky@mnnit.acin= CSED
Meara) Tyagl <nsaraj@ninnitacin=, Vinay umar Srivastava FACULTY <vinay@mnnil.acin®, Or 3 Paulson FAGULTY
spafmnni. acine, " Vishnu Agarwat FACULTY" <vishnua@mnnitac. ke, Dean Academic default
<academics@@manil.ac.in=, "Fa) Mohian Singh Lect. CED FACULTY" <rajm@rannitacin>, Ravl Prakash Tewari Faculty
<t psleveariggminilaeine, Birae ~meatang@ineni aciie, danish Tiward Dacully miEgan@roitac e, Sameer Saraswsli
FACULTY <samirg@mnait.ac.tn=, samirsaraswalis 11 @hotmail.com, "Dranimesh ofha" <animesh@mnnit.as.In>, Ashutosh
FAGULTY =amani@mnnit.acin=, "DrS S Nand" <ssng@mnnitac.in=, Mitu Mandal <mitumandat@mnnilac.ie,
miturnandaf@grmall.com, Ramii Dwivedi <ramjid@mnnilacin=,"Or, Pramod k Yadav" <prarmodkygimanit.ac.in>

h ll.psj}mali_gggg!e oomfmalfur? 2ik=22281 6051 Byvicw=ptSsearch=all&permihld=hrand-a% 305460 26356 193 BI7EEX simpl=mrrsg-a N IAGA4 FE 7084, .

13



Gt B2 EAMMIT ALLAHARA heit - Revised minutes as per comments secaived U6 am on 17624

C Apgrpvad,
|3nafedd teat hidden)

. Dy, Paulsen Samuel <pald@mnnitac.in> Fhw, Jur 17, 2029 at 10:00 A
T "Prof. A K Sachan SDPCY <ydpeggmnnit.ac.ine

Cez "D R 5 Yaday" <rsy@imnnit.ac.ine, "Dharmendra Kumar Yadav Lect, CSED FACULTY* <dky@mumnif.acin= GSED
Meera) Tyaqh <neeraj@dmanit.acin:, Vinay Kumar Sevastava FACLHTY <vinay@mnnit.ac.inz, "Drishng Aganvgl FACULTYY
svishnuag@mnnit.ac.in=, "R.E.MNagaria.Prof. ECED FACULTY" <rkiu@kmnnit.ac.in>, Dean Academic default
=gcademics@mnnit.acin=, "Raj Mohan Singh Lect. CED FACULTY" <rapn@mnnit.ac.in>, Ravi Prakash Towar Faoulty -
=rptewan@mnnit.ac.in>, Siiaz smaalen@@mnnitacin=, Manish Tiwart Facuity smtiwani@monitac.n= Samesr Saraswalf
FACLHTY <samir@mnnitac.in=, samirsaraswati8 1 {@hotmail.com, "Oranimesh offw™ <animeshi@mnanit.acine, Ashutosh
FACLHTY <amani@mnaitac.ine, "0rS 5 Nard" <ssn@mnnitacine, Mitu Mandal <mitumandsi@mnnit.ac.ine,
miturandak@gedl.com, Bamj Dwived! <tampd@mninitac.in=, "0Or. Pramod & Yaday" <pramodky@mnnit.acin>-

hhinutes seem io be okay,

Where the candidals has asked for say three months and the committee is recommending six months pérhaps a nate-
might be added,

Just wanted {o confirm whether the point of granting Mr. Manis of MSS another supervisar has been dropped?

Follewing dgeneral grarmmalical correclion may be ihcorporated.
‘Resolved to recammends” may be corrected as "resolved to recommend”.
At enae or twe places her mah be substiiuled with him.

Otherwise seema o be oliay,
Tharnks and regards

On Thu, 17 Jun, 2021, §:00 A Prol, AK Sachan SDPC, <sdpodimmini.aein: wrols:
[Ciwicried Bzt Dididan]

Prof. AX.Sachan SDPC <sdpc@mnnit.ac.ine Thu, Jun 17, 2024 at 1004 A
Ta: "Dr. Paslson Sarwed” <paui@monit.as i

Co: "Dr. 1 5 Yaday" <resy@@mnnit.acine, "Dharmendra Kumar Yadav Leel, CSED FACULTY" <dky@manltacin> CEED
Muarg) Tyagi <nectaji@monil.ac.in>, Vinay Wumar Srivastava FACULTY <vinay@mnrilacine, "Drvishng Aganwval FACULTY"
=vishnuagitsnnibacin>, "R.K.Magaria.Prof. ECED FACGULTY" <rkni@mnnit.ac.ine, Dean Academic default
=academica@imnnib.acine, "Ral Mohan Singh Lecl CED FACULTY" <ralm@mnnlt.actn=, Ravl Prakash Tewarl Facuity
<rptewari@mnait.ac.ine, Siraz <msalamimnnitac.in=, Manish Tlwar Facully <mthwari@minit.ac.in>, Sameer Saraswall
FACULTY <samin@mnnit.ac.in>, sarmirsaraswatif 11@hotmai.com, "Dr.animesh gjha” <ammash@nnnit. ac.in=, Ashutosh
FACULTY =amani@munnlt.seine, "0r8 8 Nar® <ssn@dmnnltac.ine, bie Mandztb <mitumandal@mnnit,ac,inz,
milurmandal@@gmall,com, Rami Dwivedi <ramjid@mnnit.acin®>, "Dr. Pramadd K Yaday™ <pramodiky@@mnet.acin=

Ok, will do thal,
thanls
[QAuicled 12X Riddan}

Ashutesh FACULTY =amanif@mnnit.acin- Thiy, Jun 17, 2024 ai 10:06 Abt
Yo "Prof. A K. Sachan SOPC" <sdpo@mnnit.ac.In> '

| confirmn ihe same sir.

Thanks & Regards
ol lexl Mickdors)

Framod FACULTY <pramardkyiDmnnit.ac.in= Thy, Jun 17, 20621 &t 10:37 AM
To "Prol, AdSachan SDFC" <yducEminail.seines

Fespected 3ir,
Minutes is T from my side.

hettpesimailgoogla ooinfmaibhul 2 k=001 BoA St Sview=plAssarni=alikpermthid=(hread-9% 346545070365 1931997 BB&sIMplomeg-a% 3/MES4 TET 284 .. /3



M85 BT ALEARABAD Mail - Fievised mmetes as par comnehis racalved L & am an 100
Sir, § corrected the registration number of the Studenis of Mathematics Department and marked these with red color,

With Kind Regards,

Framod

[uentend rel hicien)

Or. Pramed ¥umar Yadaw

Associade Frofaesaos

Department of Mathemedics

Maotitad Mahre Mational Institute of Technotogy Allahabad
Allahabad-2 11004, {LLR), INDILA ' '
Ermail pramodkyi@rmil.ac.in, pramaod iz A7 g med oo
Mok, Mo +91-9553022419

’-‘E]j SDFC_MINUTES 1djlunw2i2irevised (1}.doc
- 91k

Sameer Saraswatt FACULTY <samlrgrnnnit.ac.in>
To: "Prof. A K. Sachan SDPC" <sdpe@annnitacin=-

Thu, Jere 17, 2029 at 11,04 AM
Dear 3ir
! agrea with all the resoldlons of the mitutes
best regards

Samir Saraswall
[Cuended 1&s [bleng

inlps:#malt.goople comimatin2 Fik=222816b851 Sview=plésearch=alléparmibid= Fuad-a% 2A654 6026355 19314997288 slnpd=meg-a%AAG IS TETRES .. 33



GrA8R2 BARNBIT ALLAHABAD WMall - mimaten of sdpo neeting held on 140672021

[oL IR LT r_
£ MANITWEBMAIL Prof, AK.Sachan SOPC <sdpo@munitac.in>

R
TaaT
i

T Y

minutes of sdpe meeting held-on 14/6/2021
5 message%

Pruf ALK, Sachan SDFC ﬂsdga@rnnnlta: i Wed Jun 16, 2021 at 11:45% .ﬁ.M
To: "0 & 5 Yaday" <rsy@mwmnitac.in=, "Dharmendra Kumar Yadav Lect, CSER FACULTY" =dky@mnnit.ecin=, CSED
Neeraj Tyagh <neeraf@mnnlt.ac.in=, Vinay Kumnsar Srivasiava FACULTY <vinay@manit.ac.in>, Dr 3 Paulson FACULTY
<paul@mnnit.ac.ire, " Vishoe Agarwal FACULTY" <vishnua@mnalt.ac.ln=, "R K, Nagaria.Prof, EGED FACULTY"
<tkn@mnnit.ac.in>, Dean Academic default <academics@mnnit.ac.ine, "Ra} Mohan Singh Legt, CED FACULTY!
<raf@mnnitacin=, Ravi Frakash Tewar Facully <rptewari@mnnit.acin>, Siraz <msalam@mnnitac i, Manish Thwari
Faciily <mtiwari@mnnif.ac.in>, Samecr Saraswali FACULTY <zamirg@minnit.ac.in®, samirsaraswatiS 11 @hotmail corm,
"Dr.animesh ofha” <animesh@mnnit.ac.in®, Ashulosh FACULTY <amani@mnnilac.in=, "Dr.S 5 Marv" <ssn@mnnit.ac.in>,
Wity Mandsd <mitumandal@monitacine, mﬂumandat@gmdll com, Ramji Dwived) <ramfid@mnnilacin> "Dr, Pramad |t
Yadav" <pramadiy@mnnit. ac.Ins

Dear members phs find attached minute of sdpc

kinly go through minutes and give your consent posilively by 17/6/2021 12 noon so that | i can procead for approval from
Divector sir
a1 k sachan

iy draff BBPC_MINUTES 14junw2i2i.docx
— BaK

Neeral Tyagt <neerai@mnnit.ac.in= Wed Jun 15 2021 at 547 PM
To: "Prof, ALK Sachan SOPC" <sdpegimnnit.ac.in=

ulr,

b agrea,

reersf tyagi
[Carnedes] bt firdcdun)
Dr. Meeraj Tyag
Frofossor

Beparirrei of Computer Science & Enginesting
mofial Mehru Mational Insiitute of Technology, Allahabad

Raj Mohan Singh Lect. CED FACULTY <rajmi@raib.ac.ine Wed, Jun 1"3 2021 at 1:05 PM
To; "Prof. AR Sachan 30PC <sdpo@@mnnlt.ac.ins
Sir,
One point from the Minutes of the meeting of CED is left in SDPC minute i.e.
"Addition of supervisor to Mr. Deepalc Singh (Z019RCES1) was received, The apphication for the addition of

Prof. Raj Mohan Singh by the stident along with DP-14 was duly forwarded and rccomimended by thesis
supervisor Dy, N.R. Rowal, DDPC recommendad the addition.”

Requested to include the abave in STYPC mimules, sir
- R.M. Singh, Convener TIPC, CED

On Woed, Jun 16, 2021 5l 1145 AR Tred, ALK Sschan SURC <sdpegimniilac e wale:
[Claslud laxt hidden)

g i nail gocgle.comfmaibiul 2 ik =22781 00851 &view-pissarch=alldpormibid=lhread-a %A Ar- tD502851 DT FEA024 267 Eaimplrmsy-a%tAc- 14863, 142



G202 PANMET AL LARLAEALY DegH - ronudes o 5000 mceiing ekt on 14002
YN [ Regards

T HieA fie, T, s, wfre'i’réf Raj Motian Singh, PruG., AM., ASCE

STH Profassor

4 SN B 7 Department of Civil Engineering,

syl See i Wellita) gRim TeTeiETe, SRR -39%00¥, 3., IR

ntotilal Nehu Nadiona! nstitute of Techrology Allahabad, Prayagraj- 211004 LLF. [india]
ZTIHE/ Tel No.: +91-532-227-1314 (O}

IS Mabile: 8839506133
Ernall: rajrs@mmeilaezi, dgnerantdlgduniail.com

Ashutosh FACULTY {dnhnl@mmutdc = ' Wed Jun 15 2'1]2‘1 aM 1‘1 F'I"u"l

Tor "Prof. A Sachan SOPCT = dpu@mnmt acin=, "Or. AW Sachan FACULTY" <sachani@mnnit. ac.in= _

Dear Sir,

Thanks for your email.

There are twa minor carrections. | have ncarporated them and highlighted them in red color,
1. sl point no. 31 in place of Mr Bankry Mavyatha | there shall be Ms. Bankuru Mavyatha

2, atpoint ne, 14 the extension given to Mr, Abhishek Sharan as plar he discussion was six months, so | have mads sixin

place of three months.
| have mmade the necessany changes &l bath paints. Same is attached for your kind consideration.

Thails and best regards

Ashutosh Mani, Phi}

Assistant Professor

Mapastment of Bisiechnotogy

Malilal Mebyu Maticnal [netiote of reclmo’logy Alahabad
bnddia-2 11004,

Maodyile: +91 D455354 251

G Woed, Jun 18, 2021 at 13:45 AM Prof, A.K.Sachan SDPC <sdpc@msinit.ac.in> wrote:
Qe el Tiklden]

j draft SDPC MINUTES ddjuenw2dit.docx
G5k

Prof, AK.Sachan SDPC =sdpcf@mnnit.ac.in= Wad, Jun 18, 20011 &l 525 PM

To: Ashidosh FACULTY <amani@mnnit.acin>-
Ce: "Dr. AR Sachan FACULTY" <sachan@mnnitac.in>

Moked,
[Caticatiead Lexl hidgkrn)

hitpafral guogle.comfnaifus 2 2ik=2223 15235 1 Eview= pi{iwﬁrchzaila.pﬂ renlvid=thread-a%3Ar-1950285107 754924267 Beimpl=mag-aYa3Ar-1 A 86832 .,

arne



ANNEXURE-V

SRIIRIST- R9900% (JoUo) TR
Motilal Nehri: Nationa! Institute of Techrology Allahabad

o ;_:Dnctnrnf Phl[usuphy {PhD] RN o

Prayagraj 21 1564 {LJ P} Indaa

EIGHTEENTH (18") ANNUAL CONVOCATION 2021

SUMMARY OF DEGREES CONFERRED

S “BachelcrufTechnuEugy (B Tech] B ~7' _;.".354 : -. R

R Master of Technology {M.Tech.) - _ Co3es

U -:.".Master of Computar.&pphcaﬂnns {MCA} - o 85 - B

T Master of Business Admmlstratmn {MBA] SRR 3/ 3

" Master of Scienca (MSc) ER R T I

“Total - R

Hﬁmber of Institute Gold Medals (UG} oz
. Number of Institute Gold Medals (PG} - =~ - - 32 =

g :.. o

Number of Spansureci Golcl Medals 5_':_'-:. 10 DR




5 WERIST - 39%008 (oW} HRA

Xk Prayagraj — 211004 {UP} india

dicicitel @16 TR WG I8 Soiedig

Motilal Nehru National Institute of Technology Allahabad

Summary of Degrees and Medals conferred in the Eighteenth {18%) Annual

Convocation - 2021 of the Institute

Bacheior of Technology (B.Tech.}

sNe

T T o, of Dagres |

T AT Branch SRR .- - Recipleiits .
1. | Biotechnology - 32
i 2. | Chemical Engineering - 44
3. | Ciil Engineering - 9
4. | Computer Sciance and Engmeenng - 176
5. | Electrical Engineering - 82
8. | Electronics and Communication Engineering e 153
7. [ldormation Technology ~ - -~ = ~ 101
8. | MechanicalEngineering - 136
9. | Produconand industrialEngineering - R
i Tutai Degree Recipients of B.Tech. Programme - . 854

Mastars Prnqrammes

o Mﬂ of Degree

LNo,  ° o Elranl:h .F Speclallzatmn " Recipients. *"
1. M Tech Apphed Mechanics {Blﬂmedlcal Engmaermg] = 09
2. | M.Tech, — Applied Mechanics (Engineering Mechanics and Design) - 45
3 M.Tech. — Applied Mechanics {Fluids Enginsering) - 20
4, | M.Tech, - Applied Mechanics {Materiai Smence and Engineering) - 08
5. | M.Tech. — Biolechnology - Y
6. | M.Tech. — Chemical Engingering e ~ 05
7. | M.Tech, -Civil Engincering (Environmental Engineering) - 11
8. | M.Tech, —Civil Enginsering (Geotechnical Enginegring) 15
8. | M.Tech. —Civil Engineering (Structural Engineering} - 05
19, _| M.Tech. ~Civil Enginesting (Transportation Engineering) ~ 12
11. | M.Tech, - Compuler Sclence and Englneenng - 18
12. | M.Tech, — Information Security - 18
13. | MTech, — Software Engineeting - 18
.14, | M.Tech. - Software Engineering (Part-time) - ™M
{5, | M.Tech. —Electrical Engineering {Control and Instrumentation} - 18
16, | M.Tech. =Electrical Engineering (Fower Electronics and Drivas) - 18
47. | M.Tech. —Electricat Engineering {Power System) 18
18. | M.Tech. —Electonics Engineering {Communicalion Systems) - 17
19. | M.Tech. -Microelectronics and VLS Design - 18
20. | M.Tach. -Electronlcs Engineering {Sggnal Processing) - 18
21, | M.Tech, —Geoinformatics - . - 08
- 22, 1 M Tech, “Mechanical Engineeringicamputer ke Desig and Maowfaciring) 18
23, 1 . Tech, Mechanical Enginsering(Design mgmeenng} ~ i
24, _| M.Tech. -Mechanical Engineering(Product Design and Developrment] - 18
25, | M.Tech, “Mechanical Enginesring{Production Enginasring) ~ 17
| 26, | M.Tech. -Mechanical Engmeering[“]'hﬂrmal Enginesring} - 13

Total Degrae ecipients of M.Tech, ngramme 365

@/M"‘ ~<W




Other Masters’ Programmes

" Programme f Gourse

--No. of Degree .~

Master of Cémpuier Applications

85

't Master of Business Administration

_ Masler of Science {Mathematics and S*-”f'&ﬂ_tiﬂc cﬁmpuﬁng}...,ﬁm‘_ _

35

'.'Doctural Programme . . -

BT

] s,

F‘mgramme

T NooiDegres |
L Recipients i

31

. Dt}{}tﬂr Csf F’hllosuphy iF’h D ]

Frugrammﬁ

i NG of Medl SRS
- Recipients |

- instiate Gold Medais{fﬂr UG Prugrammas}

12

L 32

Institute Gold Medals{for PG Prugrammes]

1 g
2,
)

Sponsnred Go!r.i Meda!s T

R




| ANNEXURE-V1 |

steliens A% v Db s gommEr
IR - 299008 (3o%0) HiZd

Prayagraj - 211004 (UP) india

Motial Nehru National nstitute of Technology Allahabad

List of Institute Gold Medal recipients for Seventeenth (181} Annuat Convocation — 2021 of tha lnstitute

GOLD MEDALS FOR POST GRADUATE EXAMINATION — 2021

1,

10.
11.
12.
13,
14.
1a.

16.

7.

Gold Medal ‘owarded to Mr, Chandra Prakash Pandey (Registration No.
2319BMG1} for standing first at M. Tech, Biomedica! Fngineering, Finat Examination
2021,

Gold Medal awarded to M. Pachipaia Dharmateja {Registration No. 2010EM37)
for standing first at #.Tech. Enginesring Machanics and Design, Final Examination
2021,

Gold Medai awarded to Mr, Vaibhav Srivastava (Reglslration No, 201$FE01) for
slanding first at M. Tech. Fluids Enginearing, Final Examination 2021,

Goid Medal awarded {o Mr. Swatanira Kumar {Registration No, 2019MTO7) for
standing first at M. Tech. Material Science & Engineering, Final Examination 2021.

Gold Medal awarded to Ms, Arisha Arora {Registration No. 2019BT07} for
standing first at M. Tech. Biotechnology, Final Examination 2021,

Gold Medal awarded to Mr. Rajdeep Mukherjee {Registration No. 20490L84) for
standing first at M.Tech, Chemical Engineering, Final Examination 2021,

Gold Medal awarded lo Mr. Nishchaya Kumar Mishra (Reglsfration No,
2013END2) for standing first at M.Tech. Civil Engineering (Environmental
Engincering), Final Examination 2021.

Gold Medal ewarded o Ms. Prity Dhanal {Registration No. 2819GE10} for
standing first al M.Tech. Civil Enginesring {Geotechnical Engineering), Finai
Examination 2021.

Gold Medal awarded to Mr. Brajesh Rajpoot ({Registration Mo, 20195718) for

standing first at M.Tech. Civil Engineering {Structural Engineering), Final Exaraination
2021,

Gold Medal ewarded {o Mr. Abu Nasar {Registration No. 2019TR14) for standing first
at M Tech. Civil Engineering (Transporation Engineering), Final Examinalion 2021,

Gold Medal awarded 1o Mr. Shyam Kemar {Registration No. 2019TR18} for standing
first &l M.Tech. Civil Enginesring (Transportation Engineering), Final Examination 2021,

Gold Medal awarded to Ms. Garima Saxena (Registration No. 2019C528) for
standing first at M.Tech. Computer Science & Engineering, Final Examination 2021.

Gold Medal awarded lo Mr. Kumar Shubham {Registration No, 20191S14) for
standing first af M.Tech. taformation Security, Final Examination 2021.

Gold Medal awarded to Mr. Nishkarsh Makhija (Registration No, 20955W21) for
standing frst at M. Tech. Soltwara Engineering, Finat Examination 2021,

Gold Medal awarded to Mr. Ashish Khare (Regisirallon No, 2048PTSWO3) for
standing first at M.Tech. Software Enginearing (Part-time), Final Examination 2021,

Gold Meddl awarded Ms. Anushreya Gupta {Registration No. 2019EE85) for standing
first al M.Tech. Electical Engineeting {Control & Istrumentation), Final Examination
2024,

Goid Medal awarded Mr. Maurya Manlshchandra Rakeshchandra {Registralion No,
2019EE04} for standing first at M.Tech. Fleckical Engineering (Condrel &

{GP1 8.50)

{CPi 8.85)
(CP 9.15)
{CP17.90
(CPl 9.55)

(CP19.85)
(CPI19.40)
(CP18.40)

{CPI 8.80)
(CPI18.90)
(CP3 8.90)
{CP19.30)
(CFI 8.65)
{CPi 9.50) |

(CPI B.94}

{CPI 9.40)

Instrumentation), Final Examination 2021, N ; ~ [cpt ggumﬂﬂ '
Mﬂ ‘S PP £, f %%H =

e ﬂ |

Uew i afF
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Motilal Nehru National Institute of Technology Allahabad

18.

20.

21,

22,

23,

24,

25

26.

27,

28,

30,

3.

32,

Gold Medal awarded to Mr, Gunupuru Govinda Rac {Registration No. 2019PE13) for
standing first af M.Tech, Electrical Enginesting (Power Elecionics and Drives), Final
Examinafion 2021,

Gold Medal awarded to Mr, Harsh Pachauri {Registration No, 2019P517} for standing
firsl at M.Tech, Electical Enginesting (Power System), Final Examination 2024,

Cold Medal awarded fo Ms. Sonalika Singh {Registration No. 2019P303) for standing
first at M. Tech, Electrical Engineering (Power System), Final Examination 2021,

Gold Medal awarded fo Ms. Artika Srivastava (Reglstration No, 2819CMI1) for
standing first at M. Tech. Electronics Engineering (Conununication Syslems), Final
Examination 2021,

Goid Medal awarded lo Ms. Arunita Mukherjee {Reglstration No. 2019VL20) for
standing first at M.Tech. Microelectronics and VLS! Design, Flnal Examination
2021,

(5old Medal awarded to Mr. Anubhav Tripathi (Registration No. 20193P01) for
standing first at M.Tech, Electronics Engineering (Signaf Processing), Finat
Examination 2021.

Gold Medal awarded to Mr, Pawan Singh {Registration No. 2819G102) for standing
first at M.Tech. Geoinformatics, Final Examinafion 2021

Gold Medal awarded 1o Mr. Shashi Kumar Kushawaha {Reglstration Mo,
20190024} for standing first at M.Tech. Mechanical Engineering (Computer Alded
Design and Manufacturing), Final Examination 2021,

Gold Medal awarded o Mr. Pawan Kumar (Registrafion No. 20190N21) for
standing first at M.Tech. Mechanical Engineering {Design Engineering), Final
Examination 2021.

Gold Medal awarded to Ms. Farheen Nisha {Registration No, 2019FD01} for
standing first at M.Tech, Mechanical Engineering (Product Design  and
Development), Final Examination 2021,

Gold Medal awarded fo Mr. Vikas Diwakar {Registration No. 2018PRG2} for
standing first al M.Tech. Mechanical Engineering {Production Engineering}, Final
Examination 2021.
Gold Medal awarded to Mr, Atul Kumar Ahirwal {Reqgistration MNo. 2019TH23) for
standing first at M.Tech. Mechanical Engineering (Thermal Engineering), Final
Examination 2021,

Gold Medal awarded to Ms. Sakshi.Arora - (Regisiration No. 2013ME08) for
standing first at Master of Business Administration, Final Examination 2021,

Gold Medal awarded fo Mr. Vesru Tekchandani {Registration No. 2018CATE) for
standing first at Masler of Compuler Applleations, Final Examination 2021,

Gold Medal awarded to Ms. Disha Varshney {Regisiration No. 2019MSCo1) for
standing first at Master of Science (Mathamalics & Scientific Computing), Final
Examination 2021,

(CPI 9.45)
(CP9.26)

(CP19.20}

{CPi9.75)

(CPI19.80)

{CP18.80)

(CPI 8.75)

{CPi0.75)

(CPI B.65)

{CP?8.20)

{CP}3.09)

(CP18.95)
(CP19.92)

(CP19.58}

{CPi 9.62)
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GOLD MEDALS FOR UNDER GRADUATE EXAMINATION - 2024
. Gold Medal awarded to Ms, Nimisha Gupta (Registration No. 20170003) for

slanding first at B.Tech, {Biotechnology), Finat Examination 2021. (CP19.43)
2. Gold Medal awarded to Mr. Abhijeet Maurya {Regisration No. 20478629} for

standing Mrét &f B.Tech, {Chemical Engineering), Final Examination 2021. {CPI 9.40)
3. Gold Medal awarded to Mr. Akshat Jaln (Registration No. 28171031} for standing

first at B.Tech. {Civil Engineering}, Final Examinalion 2021, {CPI 8.69)

4. Gold Medat awarded to Mr. Aayush Agarwa! {Regislration Mo, 20175028} for : ;
standing first at B.Tech. {Computer Sciehce and Englneering), Final Examination S

2021, (CP19.48)
5. Gold Medal awarded fo Mr. Pranjal Tripathi {Registralion Mo. 20178048) for -
standing first at B.Tech. {[nformation Techrology}, Finat Examination 2021. (CP19.59) o
6, Gold Medal awarded ko Mr. Sachin Kumar {Registrafion No, 20172023} for
standing first at B Yech. {Electrical Engineering}, Finat Examination 2021. (CP19.55)

7. Gold Medal awarded fo Mr. Ashish Kaushik {Registration No. 20175039) for
standing first at B.Tech, (Flectronics and Communicafion Engingering), Final

Examination 2021. {CPI 9,54}
8. Gold Medal awarded to Mr. Prashasti Bhal Patel (Registralion No. 20173058} lor
standing first at B.Tech. {Mechanical Engineeting), Final Examination 2021, {CP19.33}

9. Gold Medal awarded fo Mr. Aman Yadav {Registrafion No. 20176015) for standing
first at B.Tech, (Production and tndustrial Enginesring), Finat Examination 2021. (CP18.54)

INSTITUTE GOLD MEDAL FOR UNDER GRADUATE EXAMINATION — 2021

1. Inslitute Gold Medal awarded fo Mr, Akshat Jain (Reglstration Na, 20171031) of
B Tech. {Civit Engineering) for standing first amangst students of all branches of the
institute Final Examination 2021, {GPi 8.69)

GOLD MEDALS - 2021 FOR UNDER GRADUATE

1. Gold Medal awarded lo Mr, Aryan Mittal {Registration No. 20184082) of B.Tech.
{Computer Science and Engineering) for slanding first at B.Tech, Third Year _
Examination 2021. {CPI 8.70)

2. Gold Medal awarded lo Mr. Shubham Dixit (Registration No. 20184003} of B.Tech.
{Compuler Science and Engineering) for standing first at B.Tech, Second Year
Examination 2021. {CP19.68)
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No. 1642 msw/2021 Dated: oy}2]2021

MINUTES

Minwes of the mecting of the committee constituted by the Director for
preparstion of the list of Institute and Sponsored Gold Medal for Eighteenth {18™)
Annual Convocation 2021 of the Institute held on 07 August, 2021 at 2:00 pm in
the Chamber of Dean (Student Welfare),

Following members were present:

1. Dean (Student Welfare) Chairperson
2, Chairman, SMPC Member

3. Chairman, SUGC Member

4. Associate Dean (Academic) Member

5, Faculty-In-charge{lixamination) Member

6. Assistant Registrar {Academic) - Convenor

Following are the resolutions of the Committee

1)

T R

ey

The total number of sponsored gold medals approved for the current

session from Dean SW office is twelve (12). The Dr. Ramji Sahai
and Smt. Yijay Prabha Dev Memorial Gold Medal For Standing
Iirst in Physics at B.Tech Firsl Year Examination is be awarded to
B.Tech. First year student and the Late (Shri) Bhagwati Prasad
Mehrotra Memorial Gold Medal for standing first in B.Tech
Chemical Engineering (Final Year) Examination is to be awarded
for standing first in B.Tech. (Chemical Iingg.) Final vyear
Examination. However due to a typographical mistake the Late (Shri)
Bhagwati Prasad Mehrotra Memorial Gold Medal 2021 for
Standingwrfirst in  B.Tech. (Chemical Engg) Final year
Examination was wrongly typed as “First year Examination” due to
which the awardec for this gold medal and Dr. Ramji Sahay and Smt.
Vijay Prabha Devi Memorial Gold Medal was not considered as the
B.Tech. First year results are not available.




2.)

To correct the omission the topper in the merit list of the B.Tech,

Chemical Engineering Tinal year has been considered and M.
Abhiject Maurya Reg, 20179029 with CPI 9.40 for this Medal is
recommended for award of Late (Shri) Bhagwati Prasad Mchrotra
Memorial Gold Medal for standing first in B.Tech Chemical
Engincering (Final Year) Examination. The revised list of awardecs 18

shown in Table 1:-

Table -

{List of Sponsored Gold Medals for Kighteenth Anncal Convacation -2021 of the

Instituic)

5. No.

Name of Goid Medal

Awarded to

4

CPYMarks

!

| MAPDHAVA VIDYADHAR GORE GOLD MEDAL for standing

First in Final Year W.Tech {Computer Science and Englneering)
Examination 2021

Name: Ms. Garlma Saxsena
Registration Mo. 2019C525

8.30

"LATE (DR.) MALAY RAJ MUKHERJEE GOLD MEDAL for

standing First amongst the students of B.Tech (Eleckical
Engineeringl B.Tech (Electronics and  Communication
Engineering) and B. Tech (Gomputer Science and Engineering) in
Examination 2021

Name: Mr. Sachin Kumar
Registration Mo. 20172023

8.55

DR. YASH P. GUPTA GOLD MEDAL for standing First in

h.Tech {Civit Engineering Structural Engineering) Examination
2021

Mame: Mr. Brajesh Rajpoat
Registration No, 20195718

8.80

1 SATYA PRAKASH SINGHAL MEMORIAL GOLD MEDAL for

standing First in Steel Structure - It at B.Tech Final Year {Civil
Enginesring) Examination 2021

Name: Ankit kumnar tripathi
Registration No. 20179049

9%

| Mrs. PRABHAWATJI SHAHI MEMORIAL GOLD MEDAL for

standing First Position in B.Tech {Civil Engineering) Final Year
Examination 2021

Hame: Mr, Akshat Jain
Reglstration Mo. 20171031

9.69

=

PROF. VINEETA AGARWAL GOLD MEDAL for standing First in
M.Tech Electrical Engineering {Power Eleclronics and Drives)
Finat Year Examlnation 2021

Name: Mr. Gunupuru Govinda Rao
Raqistration No, 2019PE13

| 9.45

Civil Engineering {Geptechnical Englneering} Final Examination

Name: Ms. Prity Dhanai

9.40
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PROF. DHARMA PRAKASH GUPTA MEMORIAL GOLD name. o 031 9,69
8, MEDAL for standing First amongst all the B.Tech final Year egistration o
Students {all Branches) examination 2021
8, ICI-ULTRATECH GOLD MEDAL for Standing First in B.Tech Name; Akshat Jain 9.69
Civil Engingering Final Year Examination 2021 Reglstration Mo, 20171031
PROF. SATYA SHEEL GOLD MEDAL for standmg First Mame: M. Sachin Kumar 0,55
10. position in B, Tech (Electrical Engineering} Final Year Registration No, 20172023
......... Examlnatjﬂn 2[:21 . o
LATE (SHRT) BHAGWATI PRASAD MEHROTRA Namie | Mr. Abhijeet Maurys 9.40
11, MEMORIAL GOLD MEDAL for Standing first in Registration Ne., 20179029

B.Tech.sChomical Engyg. (Final year) Examination

1

My@w

e

Faculty-Tn-charge(Examination)

%’Q{ﬂ‘é’l 252

Chairman, SMPC

Chairman, SUGCfDﬁn Student Welfare
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Office of the Dean [Academic]

Motiat Nehru Natlanal Institute of Technology Allahabad

Prayagraj — 211004 [UP] India

Prof, R.i Singh, Dean (Acadermic)

Prof, VK Srivastava, ECED

Dean (Student YWeifare) (oitg }
Frof. A, K.Sachan Chairman SDPC & Chairman SUGG (oft)

Praf. B.K.Magaria, Chairnan SMPC
Frof. P.K.Dutka Chemistey

O, Jyotsna Sinha HES
Dr. Varun Singh CEB
O HEPandey -

O R, K.Pakei, MED

Dy, bahadeo Padhye Mathemalics:

D ¥.G.Bata _
B, }.K Mishra CSED

Eir. Soni Joseph HSS

Cr. Ravi Prakash Physlos

Pr. Abhishek Kumar Thwari AMD
Or. Basant Kumar F.1. [Examination]

Chatrman

Dated:-05-08-2021

Senate Nomines

Member
fembar

Member

Special Invitee
Special Invites
Special Imvites
Special hvitees
Special nvites
Special nvites
Special invilee
Spectal Inviles
Spacial nvites
Special lnvikes

Special lnvitee
Convener

Mirutes of the Meeting of Standing Committee (Grade Discrepancy) held on 05-08-2021 [Thrusday) at 12:00
Naon In the offlce of Dean (Acatdemic), Following members were present:

The comimittes reviewed the case of following students for grada discrepancy during End Semester (14 & 8
seinester) Examinations 2020-21, It is observed that some discrepancies have occurred because of liited
interaction and information exchange with students, due lo completely new paradigm of teaching / learing

Jn CG‘U]D scaﬂarm The Eﬂmmiitee recommendad the mHuwrng

| St | Registrai 'k fstmr:iﬂ c ' ' 1 Grade - Narme of
. eglsmmn ame of Studan : uurse_ . . \ - Colirse -
No | . N DepartmantiGeoup | Code 35*“’?9‘-.“-"‘;"-'?-- ; Commants | o oordinator.
o - ) o= fnstructar
MD SHAHID HLUISSAI Transport Asset No Change | Dr v
1 2T 047 Y e n anin
{iviE) CE18408 Management & - Grade Singh
ABDULLAH YU SLIF Water Resolirces Mo Change | 3]
2 20178068 gein r
{Eieckricaf) CE18502 Management B B Grade H.K.Fandey
LOVEKEISH KLESHWAH . Bo Channe i Prof
3 20200027 CYi1101 Chemists g -
(M2} - Y 8 B Grade P K Dutta
4 | 020037 BIPUL KARNA (H1 SY1101 ; ho Change in Prut.
: (H1) Chemistry o b Grade PK.Dult
| T Changs In T
5 | 2000108t HIMANSHU (H2 cvritol 1 Chemi grade due to Prof.
(He} Chemistry B B Yiowtting | PKDulta
_ N __mstake | |
6 | 20001054 | iSHAMN PACHAURI(GY) | CY1110t | Chemist Mo Shange in Prot.
=D ¥ ¢ Brade P K Dulta

n _
\ﬁ\/&( 2’%89@94)%”//& @74}
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Prof )

af*”\‘ gw

I he

o~

w

z

”‘n (| 0WE | ARNASDDIQUIT) | OYIHI01 | Chemisky B g | Ne ‘é‘;:gge n | |
o | oodamse | GAUTAMKUMAR M oYiiot b Chemistry B g | M %'::339 i P_E‘Dm
o | 20203079 m;iISH.ﬂ.N MEENA L) | CY11101 | Chemistry F oy e
1 | 2ep002r | DOVEK ”5{5 2‘?”5““"“‘“ wtti | e | B | B agEi%E?E;};ﬁ br. Jyotsna
Workshop 0 TA
1| 2003031 | ARINASIODIOUI my | Hettiez CD%EEEW A a | Hovhan " Dr's#?::na
12 | 20266058 YIVEK KUMAR (H2) 1-|s1.1 102 Gm&?ﬁ%ﬁ " B g | Mo %E:gge I { Dr. é{'xtjm
3 | 20200035 | PRAKHAR AGARWAL {12) | CSTH(1 Prgg?;ﬁﬁ; . A A | M %’;:gge in KKE;S -
14 | 20201054 | I1SHAAN PACHAUR {Gi i | cettaof Prﬂu-g?:ns;;g E+ e | MO %ﬁge in KIK;?EM
15 | sozomnzy | ANWRAG &E?UDHAH"’ 511204 P%:EE;HQ B I B B
| 16 | 2020003 | ARINASIODIQUIGH) | CSHIOM Prﬁg‘r‘;ﬁ’ﬁ; ; A po| M %‘Eﬁge i B
----- 1? D0203031 ARINA SIDDIGUE (11 | CSH12m F%%%ﬁ;g A A e %f:gge I K.K.?u-.:ﬂ'shra
18 | 20203044 | AYUSH SINGH GOUR {Gz';. 511201 Pr?é{%};;g A a | g'::ﬂga in K.Kﬂéhm
19 | 20203079 | KRISHAMMEENA(J) | CS1f204 F%;E:ﬁgg;g £ g | Mo %ﬂ:gge i R
20| 20003002 | MAYANKKATARIYA(GH | CE11101 nggﬁ;g c c | Mo Change in m_‘;’ﬂ'i-shm
- | 20203082 | MAYANK KATARIYA {et) | ca11209 Pmﬂ%:;g};?;ng C e | Mo %i:;gge in K‘“‘E???]_*_r_?f__"_
o2 | 20000035 | PRAKHARAGARWAL(Z) | MAIHOT | Weemafost | B+ | B | 0 2eol D“Pizﬁge”
23 1 20001028 ARYMAN JAMHT) | MAMIR! | dothematics | B+ Bs | O %T?JEE in Df-;;zmge‘*
ﬂ_z; 26201041 HANSHU (12 MATTI0T | Mathematios | 8 5 | Shangeln D*ﬁ;’;‘fﬂ
s | amon | ARNASDOGUIY | wArror | Mol | s+ | B | O D“ﬁiﬂﬂﬁm
éa_. zumsc}?g __K;ISHHN MEEm ..... 1;'5\111&1 Mathematics | F Foj Nothangeh D"P“;g;?iw
o7 1 20208058 VIVEK KUMAR (H2) | MAIIIDE | Mathematios ! ¢ ¢ {le oangen Dr'ifazﬂigm



i X i
*o% . |- 20208108 Roshii Mandal (A1) | MATHS01 | Mathenaties) | g+ | g+ | Nothangein i e Sahadeo
P Grade Padhys
N . Changre h
29 | 20001028 ARVMANJAIN (Hf) | MEFIHgr | Cngineeing B | B+ | Drtedueto .
Graphics increase of PA | FK.Patel
............... warks e
30 | 20201854 | ISHAAN PACHAURI (GT) | MEt101 Egﬁ?;jzgg B+ e | O %T:Ega N1 Dr. RK Patel
M1 20203031 ARINA SIDDIQUI (11} | MEHHI0] Egg'r;‘;ﬁg:g 4 s | M g:gggﬁ 1 Dy, Ri Patel
Change in
Enginasting grade due to Dr,
37 [ 20203059 | GAUTAMKUMAR (2} | MEH101 Sraphics B A | aseotPA | RiPate
Inarkﬂ PR R T T T S U —
33 | 20003079 | KRISHANMEENAQT | ME1H0] E%?:‘;ﬁggg £ g | MR o Ricpae
. - Change :
Enginaering grado due to Dr.
34 | 20203130 | SANSKAR SHARMA (G2) | METHU Coaphice p B | e neatPt | R Patcl
& PA marks ]
: Changa in
: Enginoaring grade due to or.
35 | 20203152 | SURYABHAN SINGH (HZ) | MEYH101 Craphics F B | b | Rl
N AN A SR RN R T !narks
’ Change in
MRITYUMJAY KUMAR Enginearing yrade due to o,
36 | 20206026 o MEHHON | o oo F B | lrease of PE | RK.Patel
erimereaerperne marks
- EngHtesrig Mo Shange in
37 | 20206058 VIVEK KUMAR (H2) | MEHHH eraphcs C C 0o | or RLK Patel
, . Mo Clhiange in Dr. Ravl
B | 20001054 | ISHABN PACHAURE(GEY | PHYI10L Physics-| B+ gt et oL
. Mo Change in B, Rawi
o -
39 1 20203031 ARINA SIDDIQUEEY | PHI1MD Physics-| A A e okt
R Mo Change In Dr. Raut
40 | 0203058 | GAUTAMKUMAR (H2) | PHi1104 Physics-| B+ Bt s oo
. ' , . . o Changedn | Dk Rau
41 20208109 Roshni Mandal (At PHE 1104 Physics-[ B b Crade Frakash
. . L Mo Change in Or. Raw
g2 | 20208100 Roshal Mandal (A1) PHII20T |  Physics (Lab) A A i Aot
. . Mo Chanog In - Prof.
43 | 20m03m2 POITYASINGH{IZ) | CY#1204 | Chemistry flab) | B+ B+ G 6K Mool
44 | 20005031 ARIMASIDOIGUI {14) | CYi120t | Cremistyilat) | 8+ pe | Mo Changein Prof
Grade G Mehioles
45 | 20203044 | AYUSH SINGH GOUR[G2) | CYi120t | Chemislry {Lab) A 4 | Mothangeia Prof .
. ) Grade &K Mehrotra
, : ; g4 S - - [ Cluisneges I Pruf .
46 | 20003078 | KRISHANMEENA (41 | CYI1201 | Chemishy (Lab) F F P AR
EMGINEERING 1 .
47 | 20008108 Roshni Mandal (A1) | AMIZ01 | Necenics B+ | g+ | MoChangein | Dr. Abhishek
LADCEATORY srade Kurras Tiwari




' . ' English Language NoChargeln |  DrSoni .
48 20208104 Roshini Manedal (A1) HS1 §101 and Compositian A A Grad Jsizph T
43 | 20208409 Roshni Mandat (A5) | MET102 | Workahop B T Charye L
. ’ a

bl The committee examined the case of Mr. Nitin Rao (20165120} and found that the sfudent got
registered in 6 semester in the session 2020-21, hut the student had already registerad in the same
semester (B0 semester] in the session 2019-20. Committee considered the case in the backdrap of the
extra- ordinary pandermic scenario and recommended for the post - facto approval of registration in the &
semester, 2020-21 (Al subjects) for Mr. Nifin Rao.

Mesting ended with thanks to Chat,

CM\W \ - Adef‘;& \ {%ygh% 27}

Dr. 85cart Kitar Frof. A, I, Sachan Chalrman Praf. R. I Nagaria
faculty In-Charge Examination  SDPC & Chalrman SUGC (oftg.) Chairman, SMPC

_ e o .
Byl N\erd®
Prof, V.1 Stivastava D.é_ré’:g sdont WQIQ‘are] (ofte) prof. R Singh

(5enate Nominee) Dean LAcademic)
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