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Date August 14 2012

" Kanpur ConNng( ' deandionn fﬁ

Sub: Minutes of the 3" EPC meeting held on June 8, 2012. é’ W
Q‘X,(zw
Dear Sir,

Please find enclosed herewith a copy of the Minutes of the 3" EPC meeting held on June 8, 2012 for
your kind perusal and necessary action.

With kind regards, e

Sincerely,

‘ .
A. Upadhya T
Convener, EPC

Enclosures: As above.
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Minutes of the 3rd EPC Meetlng held on June 8, 2012

Members Present
Prof. S.G. Dhande (Chairman, EPC), Prof. RaJIV Sinha (Chalrman SPGC), Prof.
Sumit Ganguly (Acting Chairman, SUGC), Professor V. Shankar (special invitee),
Karanveer Smgh (student representative), and Dr. Amsh Upadhyayé. (Convenor
EPC)
Agenda Item Discussed: Report on the Sub-Committee on B.Tech. Program

’ in Engineering Sciences
Minutes:

EPC discussed the recommendations of the senate-approved sub-committee that was
constituted (vide letter no. DIR/IITK/2012/00-30 dt. 31.3t.12, by the Director) to look
into various aspects related to the implementation of the proposed B.Tech. program in
‘Engineering Sciences.’

1. The committee feels that the Engineering Sciences is a well-conceived, niche'
programme. In particular, the Track I curriculum (Energy, Environment and Climate)
is a novel concept. However, the EPC also examined the proposed course curriculum
under the track ‘Geosciences,” and it was felt that a significant portion of courses in
this track can be included in “Track I’ and the committee may consider renammg it to
‘Energy, Environment and Earth Sczences :

2. The EPC members present expressed their reservations on the structure of the
Track-11 (Mechanics) and felt that course should have the novelty and should be
framed in a way so that that it becomes truly interdisplinary. Furthermore, modeling
and synthesis should be intrinsic parts of:any Engineering Sciences curriculum and
this should be reflected in the proposed curriculum of Track II (Mechanics).

3. The EPC agrees with the recommendations of the committee regarding the
eligibility requirement’ for the student to switch over to the Engineering Sciences
program. It was also suggested that the institute should conduct an open
house/orientation programme for the first and second year UG students so as to enable
them to make informed decisions regarding opting for this branch.

4. EPC agrees with the committee’s recommendation of limiting the number of seats
for-each track to 10 in the initial years.

5. EPC endorses the administrative structure proposed by the committee. It however
emphasgized that the success of this program requires the sustained involvement of
committed faculty members. ‘

6. Notwithstanding the existing branch change rules, EPC feels that for this program
the option for opting for this branch should be given after four sqmesters as well.

" (S.G. Dhande) (Anish Upadhyaya)
Chairman, EPC . Convenor, EPC
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Sub: Report of the sub -committee on B, Tech program in Engmeermg Sc1ences ‘

A senate- approved ‘committee was formed (vxde letter no. DIR/HTK/2012/00-30, dated March 31,0
2012, by the Direcior) to look into various ‘aspects related to implementation of the proposed
“Engineering Science”. program. .The committee, chaired by Prof. C. S. Upadhyaya, met several
times and the report drafted by the committee is attached herewith for your kind perusal. me C.S
Upadhyaya is currently ou; of stauon and he has asked me to submxt the report. ‘

VA.
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Engineering Sciences Program -

!

- A senate approved céhimittee was formed to Iook;iﬁtc various aspects. related o impi'eméﬁtation_. of the

dated March 31, 2012, by the Director. The cominittee comprised of the follqwing members:

proposed “Engineering Science” program, A cominittee was formed vide letier no, DIRAITK/2012/00-30,

(&) Dr.cs Upadhyay (_AE'..,C'Onv,eneYJ.’p(iﬂ Dr. S ’Guhé_'(CE)-,-(._cj Dr. H Karnick "(,C.SE)'., (d) Dr. N+ .-
- Mishra (Math. & Stat), (e) Dr. V Shankar (ChE), (f) Dr. S. Mahesh (AE/ME) and (g) Dr. A

Banerjee (EE).

The terms of reference of thie committee Were:

(1) Propose 'comp}l;ete curriculum for the B, Tech. program in Engineéring Stience, irictuding
semester-wise template: L. _ R o oo

(2) Propose requirements, if any, for switching to Engineering Science program.

(3) Propose number of seats (if any constraint is proposed) for the program.

(4) Propose administrative structure (like DUGC) of the program. o

(5) Propose changes to branch change rules, if required.

(6) Propose any other changes to UG Manual, if required.

* The commitiee met several times to discuss the templates and other issues desired. The following are the -

recommendations of the committee: _
. - LI

TTEM 1:

(1) The detailed templates for the two tracks - E’nergy Enﬁrdnmgnt and Climate (EEC);
Mechanics' (MCH) - have been prepared, as per the senate approved format. These =

. templates are included as Appendix I.

(2) Another proposal for a track in Geosciences, as submitted by the Geosciences group of Civil -
_ Engineering; is'added for- reference of the ‘senate. The committee felt that the terms of

- reference does not inciude this track, and hence the senate should opine’ on offefing it or
pot. - o k o e L ’

ITEM2:

(DA student can change to the Engineering Sciencé program; as per the standard norms of
. branch change) a CPI critérion should be added. T_.h;e minimum CPI for eligibility should
be 7.0 for General category and 6.5 for OBC, SC/ST. : o

Q) No.other constraints on.eligibility is required. S

- branch change, However, since this program does. not have any initial intékq (only via -

IlvPagc
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ITEM 3:

(1) Asa first step, it is proposed that the program should have 10 seats in each of the tracks fe.

total of 20 seats,

(2) The number of seats maybe mcreased in future, dependmg on response to.this program and' '

avallablhty of laboratory infra- structure.’

ITEM‘ 4‘ )

The prog1 am w111 funcmon like any undergraduate department w1th the followmg structure

(1) Program Coordinator: The program coordinator should be the current Head of one the

participating departments, i.e. Aerospace, Mechanical, Chemical, Civil, Physics. The selection.

~of the coordinator will be by rotatlon The coordmator will be appointed for a two-year
term. -

' (2) Program Undergraduate Commiittee (PUGC) “This will have the coordmator asa member
' the prévious coordinator as an ex-officio member, and one rcpresentatlve from each of the.

“participating departments (i.e. AE, ME, ChE, CE, Phy) Further,
{2) One of the memberswill be chiosex as the converer by the PUGC,

(b) The PUGC will look after all undetgraduate academic issues related to. ’the progl‘am and

function like the DUGC of any department.
{c) The PUGC will be charged with the added responsnblllty of adv15mg the students on
academic matters, e.g. course selection, etc. .
(d) The convener of the PUGC will represent this program in the SUGC!

(3) The program should be provided with a dedicated office-space: office for Coordmator space

for meetings of PUGC and program library; small seminar room (30 seater). .

(4) Dedicated office staff is required at the following levels: (d) 1 Supermtendent (or }umor-

Superlntendent) {b) 1 assistant, {c) 1 junior assistant.

(5) For proper functioning of the program,-a budget should be allocated to the program in line

with the: exrstmg departments.

ITEM 5: :

~ The commmee felt that the sta.ndard branch- change rules, as appllcable to all UG nrograms shou]d be
adopted. The only exception is, that the student should have a mlmmum CPI of 7.0 at the end of second

semester or the fourth semester (in case of 2% year ‘branch change)

ITEM 6:

The UG manual requires the following'changes*

s v(a) Ttem 1.2 requires addmon of PUGC, ‘with the structure as ngen above.
(b} Annexure 1 will require the CPI requirement for Engineering Sciences to be added, as an

- exception, i.e. minimum CPI for general candidates should be 7.0 and 6.5 for OBC SCand ST

applicants.
(¢) Annexure 1 (1tem A 3) The strength constramt should be walved for Engxneermg Scrences

Only the upper hmlt of ten per track will be enforced

1  - : 2{Page
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(d) Annexure 1 (xtem B, 2) should spemfy the same CPI reqmrement 1e minimum of 7.0 for :
general; and 6.5 for OBC, SC and ST should be enforced. : : '
[e) In Annexure 2,the course template of Engmeermg Sc1ence should be added

" ANY OTHER ITEMS:

The geosciences gibup of the Civil Engineering department has proposed anothet track on “Engineering

Geosciences™. The. committee felt that discussion on this track was not in the terms of reference of the
committes. However, the committee has agreed to-communicate the document to the senate for

dlscussmn The document is attached as Appendix I

Lw M/\%,

HKamick - - © "N.Mishra
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' APPENDIX T

: Envxronment and Chmate Program in Engmeermg Scnence_

» Summary Sheet
‘ C:oumse Group : ‘Group | EEC |EEC% |-
: ' - | Code' C‘redlts of Total
HSS (excluding Management, comm, | HSS | - 49 11.5
1 Skills etc) ) o ' ‘ o
Science (including- clectxves) 3 8 | 8 19.0 -
Engineering Science (ESc, ESO) ES | -6l 143
Technical Arts - TA | 2 4.9
. |-Management + PE -+ Comm Sk1lls | MPCEL [ . 10+ | 23
Foreign Language - - - B
Department Core (Mandatory) . DC | 123 289
Department Elective "DE- | 36 8.5
-~ | Open Elective OE "| 45 | 106
Total 426 100

'ESO/S0 Structure'

"These codes have been used‘ in the temp[ate to 1dent1fy the credit contrlbuuons

| ESO 201 ESO 204 ' ESO 208, MSO 201, MSO 203b

: .Program Laboratorv Credlts

16

" Is UGP2 or UGP2 & UGP3 compulsorv UGPZ & UGP3 compulsory

4|Pagef
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4
TRACK 1: Fnergy, Envnronment and Chmate (EEC) Template for B. Tech Program
Fn'st Semester ‘ :.  Second Semester L :
S: MTH 101 (C) - 3-1-0-0 | 11 [ S:MTH102 : 3-1-0-0 | 11
S:PHY 103 3-1-0-0 | 11 | S:PHY 102 , 173-1:0-0 | 1T
S: CHM 101 (Lab) _0-0-3-0 |- 03 | S: PHY 101 (Lab) L0030 [ o3
TA: TA 101 2-0-3-0.. | 09 | ES: ESC 101 3:1-3-0 | 14
S:LIF {01 2-0-0-0 06 [ S:CHM 102 2-1-0-0° ! .08 o
_HSS; ENGIIZ/HSS](LeveII) 3-1-0-0 |11 | MPCFL: PE102 0-0-30 | 03 |
MPCFL PE101 . - 0-0-3-0 03 '} ' o
- Tetal 54 _Total 50
o C Third Semester - ool ey Fourth Semester ‘
ES ESO2OI Thermodynamics ' 3-1-0-0 11 | ES: ESC 201: Electronics - 3-1-3-0- 14
ES: ESO204: Fluid Mechanics 3-1-0-0 | 11 | 8: MSO201: Prob. & Stat A 3-1-0-0 | 11 ¢
| S: MSO 203b (PDE) 3-1-0-0 | 06 | HSS: HSS-3 (Level 2) ~173:0:0-0"] "9
‘ { 18S: HSS-2 (Level 1) 3-1-0-0 .| 11 |DC-2:CE412: Wat. & WWJII -3-0-2-0" 11
" [[DC-1: CE 211 Env. Qual.&Poll. 3-0-3-0 1 12 | TA: TA 202 (ME) 1-0-3-0 06
TA: TA 201 (MSE): -~ * 1-0-3-0 | 06
MPCFL: Composition (Web) 0-0-2-0 | 02| | 1o
- ' Total | 59 | _Total | 51
‘ =+ Rifth Semester ) . - Sixth Semester v
ES ESOEOS Numerical Methads 3-1-0-0 | 1l | DC-6: ME 301 EnergySystems I * | 2-0-0-0 |- 06
1.DC-3: ME 341: Heat & Mass Tr. 3-0-1-0 | 10 | PC-7:EEC 321: Climate 3-0-0-0 [ 09
DC-4:ES02031Intro. Electrical Eng 3-1-0-0_ | 11 - | DC-8:EEC322: EEC Lab 1-0-6-0 | 09
DC-5:EEC311: Theory Combustion 3-0-0-0 9 | BSS: HSS-5 (Level 2) 3-0-0-0 | 09
| HSS:HSS-4 (Level 2) 3-0-0-0 | 9 |OE-1 , 09
_MPCFL: Comm, Skills 0-0-2-0 | 02 | OE-2/DE-1 . 109
' _| UGR-1 (Optional): EEC 323 , 04
Total | 52 - ' Total | 51-55
1L Seventh Semester L lmghth Semester
C9:ME 401Epergy systems I] - 3-0-1-0 .10, . DC—II EEC 421; Alt. Energy 3-0-0-0 09
 DC-10: EEM 606: Air Pollution 3-0-0-0 |- 09 | DE-3/0E-3 09. |
' OE-2/DE-1 - | 09 |DE4 - 09
DE2 | 09 | OE-4 . 09
CDE-3/0E-3 v " 09 | OE5 - 09
DC-12: UGR-2: EEC 411 09 | DC-13: UGR-3: EEC422 09.
B - | | UGR-4 (Exira Credit): EEC 423 .06
‘ Total | 55 . ‘ R . Tetal | 54-60
‘S|Page
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Proposed-UG Research course

Progmm Electzve Basket

The four DE’s have to be chosen from the followmg courses. Some morTe courses may be’ added _

from time to t1me

PH 304: Introductxon to Atmosphenc Scxence
"EEM 603: Ecological and Biological Principles and Processes in Env1r0mnent

NT 602: Nuclear and Reactor Physics
EE330 Power Systems
EE 360_ Power Electronics

6|Page

Course | L-T-P-A | Credits | Present Status in the parent | _
: ) _ C _ o » departments and action reqd
CE211: Environmental. Qdéii‘ry and Pollution 3-0-3-0 | 12 | Comipulsory coursé for CE
-] ' _ BTech, offered in the odd sem
CE 412: Water Supply and Wastewater - 30-2-0. 11 | DE for CE BTech (in Baskef A),
‘Disposal System : it will always be offered in the
L. ) : 1 ‘| even sem,
ME 341 Heat and Mass Tmnsfer ’ 3-0-1-6 | 10 | Compulsory course for ME
L BTech, offered in the odd sem
ESO 203 Introductlon to Electncal 3-1-0-0 11 AnESO course that is offered in
Engineering - : _ - both odd and even sem. '
| EEC 311: Theory of Combust10n 3-0:0-0. | "9 [ Proposed new course. Contents
IR ‘ similar to existing AE 753 and/or
) ME 744 which are not regularly
offered. Need to be sanctioned
with an UG number an offered
C ’ o regularly in the odd sem.
ME 301: Eriergy Sy.sterns I 2-0-0-0 | © 6 | Compulsory course for ME -
: , BTech, offered in the even sem
"} BEC 321: Introductlon to Climate: and 3-0-0-0 9 - :{ Proposed new-course. o
.| Climate Change L e ' ’ ‘ : o
EEC 322: Energy Experiments 11-0-6-0 9 - | Proposed new course,
EEC 323: Introduction to Research{optional) . S 4 |.Proposed new course. It isan
' : o . . *_i-optional reading course.
| ME 401: Energy Systems IT - 3-0-1-0 | 10 | Compulsory course for ME
A v o o ‘BTech, offered in the odd sem
EEM.606: Air Pollution and Control " 3-0-0-0 9 An elective for EEM MTech,
o ' - : v - always offered in the odd ser,
o . | need to give an UG nuntberin CE |
SRR 4N 1 | or EEC. |
EEC 421: Alternative Energy. _3-0-0-0 9 Proposed new course, -
EEC 411: UG Research | T - 9 | Proposed UG Research course |
'EEC 422: UG Research I S 9 | Proposed UG Research course
EEC 423: UG Research IIT (Bxtra Credlt) 6
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"~ . CE 414: River Engineering

" Hadley cél],:,wg’ster‘IiES;E- importance of monsoon rains, océurrence of seasons.
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ME 401N: Energy Systems 11

- ME402: Power Systéms . -~ o

»

CE 442: Physical and Environmental Geology -
CE 717: Groundwater Hydrology and Polhutant Transport o
BEM 609: Fate and Transport of Contaminants in Natural Systems

- - ME 690 : Alternative Fuels and Advances in IC Engines '

NT 611: Nuclear, Power Engineering I

_ AE 650: Applied Combustion
- AE 653: Therthal Turbo-machines T _ .
+ ECO 341: Environmental Bconomics and Policy : o o
- ART405: Architecture and Environmental Design. - ‘ . R

ART 406: Envirotimental Design & Ethics

© ECO 442: Energy Economics

- Course Contents for the Suggested New Couirsés

o EEC-‘&J]?TheON of Combustion. (3-0-0-0), ﬁckedz‘z_;;v

Coritent same as AE 753,

Lintroduction.to Climate and Climate Change, .(39..0'-0—"0),».9'3-‘7?&1’5:‘5 o

Introduction: Climate in the Spotlight; The Spectrum of Scientific Opinions, introduction to

les anid chemistry of atmosphere. The Earth’s Natural Greenhouse Effect, Radiative '
portance of water, Greenhouse Gases: Rolé‘o_f carbon dioxide and methane, major
uncertainfies; anthropogenic CO2 Emiissjons, concerns of developed and developing countries.

<

carbon tesetvoirs: biogeochemistry, atmosphetic carbon reservoir, breathing of Gaia,

'missirig co2 sink, carbon ¢ycling. Some examples: physical carbon pump, biological carbon

pump, marine carbon cycle, terrestrial carbon cycle, .
Clinate andﬁ'ﬂ’v\.i}eather: The Earth’s climate machine, global wind sys‘kms,%rade wind’s. and the .

. Clouds, Storms and éliha__fe: Cl"ou'd'FérzAn'aﬁbnsanii Climate, Ititroducﬁo,ﬁ to Global Ocean
~ Circulation; E] Nifio and the Southern Oscillation, and its Effects.

" Outlook for the Future: ihtroductio'n to Climate Cilaﬁge,'Adva.ncgs in Cdmpufer Modeling
EEC322: Bnegey Bxperiments (10-6-0), 9 credits . |

v -Experiments in dynamics of machines related to enérgy generation (Components of existizfig ME

Experiments in Energy Conversion (Components of,e':xi"sth}g ME 471N) - )

’ ".7I.Page ‘
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Expenments in c1rou1ts control systerns and power systems (Components of ex1st1ng EE 380 and
BE381)4 . | _

© Unit Opera’nons in Heat and Mass Transfer (Components of exmtmg CHE 391)

: Chermcal Reactors Process Dyna:tmcs and Control. (Components of emstlng CHE 492)
N Charactenzanon of-a two-stage axial fan (AE propulsmn Lab B)

- Cascade analysis of a turbine stage (AE pr»opulslon Lab.) .
Cascade'anaiysié ofa cor'npressor stage (AE pro‘puls’i’on Lab )

' Performance analysis and emission estnnates ina contznuous combustion unit (AE propulsmn
Lab.) :

. vPerfon:nance analysis of a, 2 shaﬁ gas tnrbme umt (AE propulsmn Lab.)

" EEC 421 Alfernatzve Ener,qv (3-0-0- 0) 9 credzts )

Ongln of energy sourees: Energy, progress and econormcs Orlgm of renewable sources: Energy _

cycles of earth _ »

- Sola:r radlanon Direct and scattered radla‘non, energy content, Vanablhty
Wind energy Kinetic energy and power, Vanablllty .
Ocea_n waves: Wave spectra, power densny, tides, rlvers and hydropower and sustamablhty
Geothermal energy Region SpeCiﬁc resources, power densmes

| Bloioglcal potentzal and other sources: Photosynthes1s sahnlty d1fferences

_ 'Energy conversmn Thermodynamms and. ureversrble thermodynamms in energy conversmn
'Photovolta;xc conversion, Turbines; Thermoelectric/thermionic conversion, Electrochemical
conversion; Conversion of solar radiation via solar thermal methods; Conversion of wind and
wave energy; Chemical, electrochemrcal photochemlcal and eIectrochemwal conversion

~ strategies Ce ; A

- 1Renewable energy storage Usmg latent heat, phase change ﬂywheels pumped hydro,
' compressed gas, batteries v ,

Energy dlsmbunon Heat pipes, power electronics si_mulations,‘ load si_:mchrre,;ﬁfe cycle analysis,
break even analysis ‘ - ' o,

v




AP-26

- ' A Senate/Agenda/2012 13/2nd/27 09, 2012 g

TRACK 2: Engmeermg Suence (Mechamcs) Template for B. Tech Program

4*"?’:-

s First Semester Second Semester
- S: MTH 101 ©) 3-1-0-0 11 |S:MTH 102 3-1-0- O 11
{S: PHY 102/ PHY 103 - 3-1-0-0 11 | S:PHY 103/ PHY102 3-1-0-0 | 11
S: PHY101/CHM 101 (Lab) - | 0-0-3-0 03 | S:CHM 101 /PHY 101 (Lab) 0-0-3-0 03
.| TASSC: ‘ {2-0-3- 14 | ES: ESC 101/ - 3-1-3- 14
| {TAIOI4LIF1013/ESCLO1 - | 042-0-0- (TA 101+LIF101} . 0/{2-0- | -
] N S 1 03/3-1-3-0 3042~
o 0-0-0}
| HSS: ENG 112/HSS I (Level 1) 3-1-0-0 |} 11 | S:CHM 102 2-1-0-0 | 08
MPCFL PE101 : 0-0-3-0 03 | MPCFL: PE102 0-0-3-0 | 03.
Total 53 Total | 50
‘ 5-: Third Semeste Fourth Semester . | v_
“:£S: ESC20] (electronics) 3-1-3-0 | 14 | HSS: HSS-2 (Level 1) 3-1-0-0 ] 11,
SO-1: MS0202a (complex) -+ 3-1-0-0 11 | 8O-3: ESO208 (mam. meth) - 3-1-0-0 11
MS0203b (PDE) - : : ; ' I
ESO-Z ESOZO9 (dynamxcs) 2-1-0-0 08 | PC: DEPT: MCH201 (= 1 3-0-2-0 | .11
. 'ES0201, thermodynamics) , -
DEPT : MCH204 (=ES0204, 3-0-0-0 09 | DC: DEPT: MCH202 (= 3-0-0-0 | 09
* | fluid mech) : ES80202, mech. of solids) -~ | - - :
TA: TA201 (MSE)/TA202 (I\&E) 0-0-2-0 02 | DC:DEPT: AE251 2-0-2-0 08
. . : (measurement laby ‘ )
MPCFL: ng}posmon (Web) 0-0-2-0 02 | TA: TA202 (ME)/- 1-0-3-0 06
T » , ‘ TA201(MSE) :
._Total 46 : Total |- 56
T Flfth Semester Sixth Semester
J ESO«ZS ESO205 (materials) 3-1-0-0 14 | DC: DEPT: PHY306/SE312 3-0-0-0 | 09 A
,JC: DEPT: MCH394 (—SE394 "3-0-0-0 | 09 | HSS-4: HSS (Level 2) 3000 | 09 |
continyum mech.) Ao ) B ' e
DC: DEPT: ME341 (heat & | 2020 | 08
mass transfer) : . - ' v
DC: DEPT: ME353 (Vlbratlon) _3-1-2-0 11 DE 1r 4 3-0-0-0 09
UGPl {(optional) | 0-0-4-0 | 04 | DC: DEPT: Any course from 1 3-0-0-0 | 09
' ‘ _ - the fluids basket -
DC:DEPT: AE351 (suuctures 0-0-4-1 | 05 | UGP2/OE/DE 0-0-9-0/ [ - 09
_fluid mech. lab) - ] 3-0-0-0
MPCFL: Comm Skills 0-0-2-0 | 02 | DC: DEPT: /Any course from | 3-0-0-0. [ - (9
By the solids basket - .
Total: | 49 | Total | 54 .

9Page
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4 Seventh Semester =~ < | - Eighth Semester |
: DE-Z Any course from the bio- | ~ 3-0-0:0 | 09 |HSS-4:Level2 . | 3-0-0-0 1 09 |
/geomechanics basket . o 1
DC: DEPT: CHE391 (unit ops. | . 1-0-3-0 08 | DE: DEPT : course from any | 3-0-0-0 | 09

lab.) , program basket L '
| DE; DEPT: Any program { 3-00-0 | 09 |DE-2: Any course fromthe . | 3-0-0-0 | 09 -
-elective I , geo-/biomechanics basket K
| OE-5: 3-0-0-0- | 09 | DE-1: course fromany . 3-0-0-0 | 09
o ' e E program basket B
| UGP3/0OE/DE: - | 0-0-0-9/3--| 09 |OE-6: . R 3-0-0-0 |- 09
: L 0-0-0 | - - N
i UGP4 (op’ﬂonal) 10009 | 09
" Total 44 | OE-4 . 3-0-0-0 | 00
e : - : .| Total | 54
1. Courses: consututmg the various baskets are listed below, ~~ = R

- 2. Ifa course from'the biomechanics basket is taken as DE-2 in the seventh semester a-
course from the geomechanics basket is required to be taken in the eighth semester
*.as DE-2, and vice-versa. - :

List of courses m Engmeermg Science (Mechanlcs) Undergl aduate

Program

- All courses related to the undergraduate programs. in engmeermg science (mechamcs) mcludmg
~ compulsory courses, departmental electives are hsted below

' Compulssry Courses : - .
"L-T-P-A Credits ~ Title - - ' - Number
©3-0-2-0 11 Thermodynamics . = - o MCH201
3-0-0-0 - 09 Mechanics of solids ' D MCH202
- 3-0-0-0 09 Fluid mechanics and rate processes . - MCH204 .
2-0-2-0 08 . Experiments in Aerospace Engmeerlngl AE251 . { :
2-0-2-0 - 08 Heat and mass transfer - . ME341 -
©3-1-2-0 11 - Vibrations o o - _ME353
0-0-4-1 . 05 - Experiments in Aerospace Engmeermg 1T . AE351
3-0-0-0 09 Continumim mechanics ; . MCH394
1-0-32 - 08 - Unit operation lab I S ' CHE391 .
3-0-0-0 09* - Order and chaos* -~ - . PHYBOG/SEB&

Pogram Core/ Eiectlve courses in the fluid mecham(:s basket
No more than one course listed agamst each thematlc title may be taken.

- L-T-P-A Credlts . Title ‘ . Number -
3-1-0-0 11 . Stansnca‘l mechanics o , SE316

3:0-0-0 09 Microscale thermal sciences E SE381 - 7
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3-0-0-Q ' 09 Molecular fluid mecha.mcs " .’ "SE3,95/I\/I_E537/AE747

341-0-0 11 . Incompressible aerodynanncs . - AE211
3-0-0-0- 09 Compressible aerodynamics ABE311 -
3-0-0-0 09 Boundary layer theory - ‘o AE481

3:1-0-0 11 . Computational fluid dynamics - AEA53/AE615/AE622/ME634
3:0-0-2° - 11 .. Transition and turbulence .- AE617/AB625/AJ:621/ME647/PHY672
3-0-0-0 = 09 - Introductionto tribology ; © - ME355
3:0-0-0-" .09 - - Hydrodynamic instabilities (New) " MBxxx

Pr 0g1 ati core/ electxve courses in the solid mechamcs basket
No more than one course listed against each thematlc utle may be taken.

L-T-P-A  Credits - Title . . " ¢ Number
3-0-0-0 09 . Aerospace structural anal}'SIS*I . AE670
. 3-0-0-0 09 ' Aeroélasticity B ' AE676
3-0-0-0 09" - Introduction to finite element methods AE675/MEA25/ME623/SE363
©3-0:0-0 09 - - Random vibrations S AE683/MEG28
330-0-0° 09 Theory of elasticity =~ - ME321/ME622
3:0-0-0 .09 .- Structural vibrations . v - AE678/MEG26
3-0-0-0 09 . Mechanics of soft matter/Contact mechamcs (New) CHE678/MExxx. « - *
3-0-0-0 . 09 - Experimental stress analysis . . ME671 '
'3-0-0-0 . .- 09. . Theoryof plasticity . - . ME721
. 3-0-0-0 09 .. Fracture and fatigue 7 ME728
3-07040 09 7 Wave propagaﬁonmsohds .+ MEM3

Progl am core/electwe courses in the: blomechdmcs basket ST
A Credlts Title L ~ Number . .

09~ . .Biomechanics . - ' : " BSE314 -
<09 ~ Evolution of biological machme‘; v - BSE441
- 09 Intro biophysics . o PHY309/SE303
09 Natural nanomachings . .- PHY314
11 Physics of biomaterials: structure and des1gn ~ SE304
09 Biosystems _ oo SE334
09 " Biological fluid dynam1cs (New) : MCH412 :

Program care/electwe courses in the geamechamcs 10 a G\(‘?— f _
L-T-P-A Credits. - Title S - Number :

3-0-0-0 . © 09 * FEarthsystems - -~ SE397
3-0-0-0 09 - Atmosphere and envnonment SE389
3-0-0-0 09 Introduction to earthquake engmeermg : CE423
3-0-0-0 09 . Constitutive modeling of soils - CE434
3-0-0-0 . 09 Earth system processés : v : . CE640
3-0-0-0 09 . . Geological hazards . , CE642 -
3-0-0-0 09 . Atmosphéric physics ' S PHY3 O4/PHY670

3-0-00 . 09 Granular materials B . MET725

1111Fagt-:‘ ;
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Othex program electlve courses
No more than one course listed against each thema’uc title may be taken

~ LT-P-A  Credits

3-0-0-0 09
3-0-0-0 09

3-0-0-0, 09,

S 3000 709

©3-0-0-0 09

3-0-0-0 . 09

Title RN S .- Number
. Space mechanics 7 AE641/AB642/MESSO/ME660 -
* Optimization methods i in engineering design: =~~~ ME 442
~ Classical mechanics. PI—IY401/ME652

Special and general relauvxty o PHY407

Variational caleulus  © " ME624 -

: Hannltoman meohamcs and symplectw algonﬂ]ms ME726

Optmn"ﬂ and Extra Credit. Courses

L-T-P-A Credits

0-0-0-9 09 -
0009 09

0-0-0-9 09

0-0-0-9 09

= Title - Co Number

UG Project I (Extra Cred its) B - MCH398
UG Project IT (Extra Credits) =~~~ MCH399
UG Project Il (Extra Credits) . MCHA498
- UG Project IV (Extra Credits) .. MCH4%9

" ARC Guidelines for Percentage C’red:t Allocataon in Acadenuc Programme vis-a-vis-

Program Proposal

TCourse Group )

Gmug ["MCH | MCH, | ARC
~ Code® | Credits |* % of |Reco, %
'(Min) | Total' | of Total |

| HSS (excludmg Management, comm. “HSS 40 98 |10 |
Skills etc) . T S B

| Science (including electlves) i I I do212 | 200

| Engincering Science (ESC, ESO) [ BS 1 50 |- 123 |7 10
Technical Arts " TA 6 | 39 [ 5
Management + PE + Comm Skﬂls+ MPCFL | 10 | 25 | 3
Foreign Language ] N o

| Department Core (Mandatory) B . DC | 105 259 | 25

- Department Elective DE | 54° 133 | 10
-Open Elective OE ‘ 45 | 1L1 | 15
'Total 406 100 | H

"Does not include electives. Impos51ble to mclude as the stadents are fre:e to choose them

. accordlng to their wish.

*Minimum credits. May increase deependmg on the courses: chosen by the student. UGP2/0OE/DE
: m the sixth semester and UGP3/OE/DE in the seventh semester have been counted under OE, h
g These codes have been used in the template to 1dent1fy the credit contrlbutlons

- 12|Page
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Appendix IT

| '_ Proposal for 4-year B.Tech. Program in Engineering Gepsqiénbﬁes

‘Geosmence is a tru]y interdisciplinary. science which reqmres input from various dxsmphnes‘

namely, -physics (earth processes), chemisiry (earth materials), biology (foss11 records and
paleobiology), mathematics (numerical modeling of earth systems) and engineering (engineering
materials, geoengineering). In recent years, the curriculum of geosciences across the world has

“become much more broad-based encompassing the entire earth system namely land, atmosphere,

hydrosphere and blosphere In other words, we are moving towards an ‘earth system’ approach.
In India, our geosciences curriculum has not responded to these changes and we have therefore
failed to respond to the technical and professlonal needs of the society.

The Indian Institute-of Technology Kanpur has been involved in geosciences related activities.
_for over two decades. ‘A post-graduate programme in Engineering Geosciences has been in

operation for the last twenty five years under the auspices of the Civil Engmeermg Department.

‘We also have a very active research group at II'T Kanpur with expertise in traditional as well as

applied geosciences. Apart from the Engineering Geosciences Group, the expertise in the
env1ronmantal engineering, water resources engineering, geoinformatics, earthquake

' englneemng, geotechnical engineering and chemical sciences can also be effectively utilized for

developing a 'sound undergraduate pogramme in geosciences and to produce the much desired
manpower to take up the challenges for the sustamable developmcnt of the society and the -

B country

- The proposed B.Tech. programme in Geosclences will utilize a number of professional courses
across the different departments in terms of basic sciencgs, HSS and electives. A number of new
- courses have also been proposed as a part of this new programme. While we already have the

expertise for some of these, we will need new faculty to teach some of the courses such as
geophysics, geohydrology, structural geology etc. A distribution of the courses and units under

- different groups of courses is shown in Table 1 and a template for the programme is. shown in

Table .2. Table 3 shows the detalls -of the core courses and suggesied electives for the
Geoscwnces programme. o

Table L. Distribution of courses and credits

- | Course Group S Group Total = | % of total ARC
' T o ' S Code . .| credits | credits recommendation
| | (Min) _ | (% of total
) - : : - ) . ‘ _credits)

.| H88 (exctuding Management comm. skllls etc) HSS 49 e 10
Science (including electives)’ . - 15 78 182 . ' 20
Engireering Science (Ese, ESO efe,) {ES : 61. - 148 . R
Technical Arts e ‘ TA - 21 - .5 : 5
Management.+ PE + Comm Skills + ~{ MPCFL .10 24 | .5

13|Page -
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© | Foreign Language L s

| Core_courses (Mandatory) bC 102 24.8 25
Electives” DE __40 9.7 _ 10
OpenEIectwes OE .54 L 131 15
“Total ' 412 | 100 100

“1- Does not include electives.

" 2- Minimum creditsé may increase: depending on the courses chosen by the student

Table 2. Course Template for 4—year B. Tech Program in Engmeermg Geosclences .

LR

) Flrst Semester ) | : ) _ Second Semester ) )
S:MTH 101 (C) 3-1-0-0 11 | S:MTH 102 :3-1-0-0° 11
S:PHY 103 3.1-0<0. - | 11 . | S:PHY 102 3-1-0-0 |11
S:CHM 101.(Lab) 0-0-3-0 03  f S;PHY 101 (Lab) 0-0-3-0 03
"TA: TA 101 . - 2-0-3-0 09 ES:ESC 101 3-1-3-0 114
- S:LIF 101 _ 2-0-0-0 06 .| S:CHM 102 2-1-0-0 108
HSS:ENG 112/HSS-1 (Level 1) " 3-1-0-0 11 | MPSFL:PE 102 0-0-3-0 03
MPCFL : PE 101 0-0-3-0 03 ’
' Total’ 54 - Total 50
Third Semester : ‘ Fourth Semester - P
‘ES: ESC 201:Electronics 3-1-3-0 14 HSS:HSS-2 (Level 1) - 3-1-0-0. 11
‘ES: ESO-1 ; Mechanics of Solids 3-1-0-0 111 8:80-3: Prob. & Stat 3-1-0-0 11
ES: ESO-2: Fluid Mechanics 3-1-0-0 11 . | DC-2: Barth Materials and Resources | 2-0-2-0 08
DC-1: CE322: Introductmn to Earth 3-0-0-0 09 - DC-3: Structural geology | 340-2-0 11 -
Sciences i ‘
TA: TA20L(MSE) ° 1-0-3-0 . | 06 DC-4; Earth’s surface processes 3-0-0-0 09
'MPCFL: Compusition (web) 0-0-2-0 - 02 TA: TA 202 (ME) : 1-0-3-0 06
.. Total | 54 | Total 54
Fifth Semester Sixth Semester. -
‘ES: ESO-3: Numerical Methods 1 3-1-0-0 11 DC-10: Resource exploration mcthods 2-0-2-0 08
DC-5: CE331: Geoinformatics "} 3-0-2-0 11 DC-11: Earth’s history 3-0-0-0 09
DC-6: Mineralogy & Crystallography 2-0-2-0° 08 DC-12: Geohydrology 2-0-0-0 06
DC-7;: Principles of Geophysics 2-0-2-0 08 DC-13: Field Geology Part - II 2-0-0-0 | 06
DC-8: Geochemistry ) 2-00-0 | 06 HSS: HSS-3 (Level 2) 3-0-0-0: 09
DC-9: Field Geology Part-1 2-0-6-0 06 OE-1 3-0-0-0 09
MPCFL : Comm Skill 0-0-2-0 02 OE-2 3-0-0-0 09
Total 82 Total 56
4
y Seventh Semester _ s Eighth Semester o
OE-3 ’ 06 DE-4 o 06-11
DE-1 | 06-11 | DE -5 06-11
DE -2 06-11 | OE-5 3:0-0-0 09
DE -3 ‘ 106-11 | OE-6 3-0-0-0 09
OE-4 3-0-0-0 | 09 HSS:HSS-5 (Level 2) 3-0-0-0, 09
HSS: HSS-4 (Level 2) 3-0-0-0 - [ 09 ' _
. Total 51-57 | Total 45.58
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L Table 3¢ List of courses

A, Coin’pulsory courses . T I Rem'a.rlzs :
Title - - ’ o L-T-P-A Credxts h Exxstmg course (CB322)

- DC-1: Introduction fo. Earth sciences . . 3:0-0-0 © .09 - New course, - expertise available
DC-2: Bérth Materials and: Resources o 20220 - 0% “New course, expertise available
DC-3: Structural geology \ : CoU30240 1 New course, expertise needed.

- DC-4: Barth’s surface processes - - - 3000 09 New. course, expertise available

" DC:5; Geoinforimatics, -~ . S 030220 . 11 Ex1st1ng coursé (CE331) -
DC-6; Mmeralogy&Crysta]lography o 2400240 . 08 . - New course, expertise availiblé

- DC7: Principles, of Geophysws . , ‘ 2020 . 08 | . New course, expertise needed .

- DC-8: Geocheinistry e t 2-0-0-0 06 New course, expertise avajlable
-DC-9: Field Geology Part-1 : o 2:0-0-0 06 .. New course, expertie available:

. DC-10: Resource exploratxon methods ' ' 2-0-2-0 08 New course, expertise needed.
‘DC-11: Edrth’s history : ) 3000 09 T New course, expertise available
DC-12: Geohydrology S ©2:0-0-0 06, New.course, expertise needed - .
DC-13: er]d Geology Part n - : -{)-0 0.7 06 . Newtourse, expernse available .+

B Electlves PR wi, -
"MSE 201: Thermodynamlcs & Phase equlhbrla o 31000 .11 - Existirig course.

ME 301: Energy Systems.1 ) ‘ S 2-0-0-0 - 06 Existing course
~ BCO312: Ecoometric practice ‘ : - 3100 . 04 . Existing course
" ECO341: Environmental Bconomics and pohcy S 3-140-0 .04 . % Existing course R
CE 351; Soil mechanics : ‘ S 2402240 - 08 Existing course’ - .
’ B - 2-0:0-6 - 06 . Existing coutse B
4 dEnvxronmentaI Geology ,300-0 09 ° Existing course’
. ..CE 431: Advance measurements techniques . 3-0-0-0 . 09  Existing course . -
.ECO442: Energy. conomics T 3100 » 04 Bxisting course’: |
i - 3-0-0:2 11 - Existihg-course
atilic. and hydrologxc design : 3-1-0-0 - - 1L. - BExisting course .
- ECO543: Envxron ental Impact Assessment. . 3’.,1-0,0‘ - 04 Existing course
"DE: Paleoecology-and. paleoenvnronments _ o 3-0-0-0 ° .09 New course '
" "DE: Geodynatics and plate tectonics - 3-0-0-0 - 09. _ New course
“ UG Research I . 0-0-09 . - 09 Reseatch based
UGResearch ™" 7 R 0-0-0-9 - 09 Research based
. Othet PG courses as avaxlable from tlme to time : ' : . _
{ . In summary, the salient features of thls programme are:

- Th1s offers ¢ aprogramme in the engmeermg sciences stream which is dxfferent from the one in basic
~ soiences and aims to truly integrate the engmecrlng and sclenoe-based courses.
- - This programme includes e]ectlves from several departments with an attempt to bring in multl-

, disciplinarity "
- This programme includes a large number of courses with hand-en lab exercises aimed at prowdmg
practical experience. This also includes two field-baséd courses almed at observmg the earth’s processes

- and providing an exposure to real-life problems.
- Apart from the academic meri, this programme will impart knowladge about the planet on which-we live .

and will prepare a breed of students who will: be better prepared for the optimal exploitation of éarth’s
' 'hmlted resources : :
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