Semester 1
Course Code
CH 111

CS 101

GC 101
H55MDCENT
MA 105

NOCS M
PH 117

Semester 2
Course Code
CH 117

CL 102

MA 110

MS 101

NOCS 02

PH 110

Semester 3
Course Code
ClL 205

CL 207
CL 254
EC 101
BB 101

ES 250/H5 250

APPLICABLE to 2023 UG Batch onwards
Chemical Engineering Course Curriculum
{updated 20 March, 2024)

B.Tech. Credits = 33 Dual Degree Credits =0

Course Name Category

Chemistry lab Basic Sciences and Mathematics

Material and Energy Balances Department Core

Linear Algebra and Differential

Equations Basic Sciences and Mathematics

Makerspace Engineering Sciences and skills
Non - Credited compulsory

NCCMNSSNSD Cour<es

Introduction to Classical and Quantum

Physics

Basic Sciences and Mathematics

B.Tech. Credits = 36 Dual Degree Credits = 0
Course Name Category

Al and Data Science Engineering Sciences and skills
Chemical Engineering

Thermodynamics Department Core

Process Fluid Mechanics Department Core

Economics HASMED Caore

Biology Basic Sciences and Mathematics

Environmental Stedies: Science and

Engineering

HS 250 and ES 250

B.Tech. Credits = 33 Dual Degree Credits = 0 Total Credits = 13
Course Name Category Credits
Chemistry Basic Sciences and Mathematics
Computer programming  Engineering Sciences and skills
Gender sensitization Non - Credited compulsory
Colrse Courses
Introduction to HASMED HASMED Core
Calculus Basic Sciences and Mathematics

Nom - Credited compulsory
NCCTSSNS0 Calrses
Physics lab Bazic Sciences and Mathematics

Total Credits = 33
Credits

Total Credits = 36
Credits

(= R =



Semester 4
Course Code
DE 250

C1. 208
CL.210

CL 242

ClL232
CL.238

Semester 5
Course Code
CL 306

CL. 327

CL 329

CL. 333

CL 249

Semester &
Course Code

CL 203
CL 331
CL 335
CL 325

B.Tech. Credits = 36

Course Name Citegory
Dresign Thinking HASMED Core
Chemical Reaction Engineering Deepariment Core
separation Processes Depantment Core
Fundamentals of Heat and Mass Transter Department Core
Chemical Engineering Lab | Visit
Introduction o Numerical Analysis Depanment Core

B.Tech. Credits = 33

Dual Degree Credits =0

Department Lab and SLE/PT 'Warks

Dual Degree Credits = b

Course Name Category

Chemical Processes Depariment Core
Chemical Process Design | Department Core
Process Control Department Core

Chemical Engineering Lab 11 Department Lab and SLP/PT/Works Visit
HASMED Elective
Computational Methods Lab Department Lab and SLP/PT/Works Visit

HASMED Elective 1

Honors Elective 1 {DD Electtve) HonorsDD

B.Tech. Credits = 36

Course Name

Imtroduction w Transpon
Phenomena

Chemical Process Design [1
Chemical Engineering Lab 111
Advanced Reaction Engineering
HASMED Elective Il

STEM Elective |

Department Elective |

Dual Degree Credits = 6

Category

Department Core
Department Core
Department Lab and SLP/FTWorks Visit

Honors DD

HASMED Elective

STEM Elective

Department Electives

Tatal Credits = 39

Taotal Credits = 36
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Total Credits = 42
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Semester 7
Course Code

1. 336

Semesier 8
Course Code

Semester 9
Course Code

Semester 10
Course Code

B.Tech. Credits = 30

Course Name

Depariment Elective [1

BTP I’'Department Elective I11
Advanced Transpon Phenomona
STEM Elective [I

Flexible Elective |

Flexible Elective 11

B.Tech. Credits = 30

Course Name

BTP [I'Department Elective TV
Deparment Elective V

Honors Elective 11 (DD Elective)
Flexible Elective 11

Flexible Elective I'V

Flexible Elective ¥

B.Tech. Credits =0
Course Name

Dl Degree Project - |
PG Elective - 1

PG Elective- 2

B.Tech. Credits =0
Course Name

Dual Degree Project - 2
PG Elective - 3

PG Elective -4

Dual Degree Credits = 6

Category
Deparmment Electives

BTP/Equivalent Elective courses

Honors'DD
STEM Elective
Flexible Eloctive
Flexible Eloctive

Dual Degree Credits = &
Category

BTPEquivalent Elective courses
BTPEquivalent Elective courses

HonorsTID

Flexible Elective
Flexible Elective
Flexihle Elective

Dual Degree Credits = 48

Category

Dual Degree Project
PG Electives

PG Electives

Dual Degree Credits = 48
Category

Dual Degree Project

PG Electives

PG Electives

Total Credits = 36
Credits
6
6
6
6
6
6
Total Credits = 36
Credits
6
6
6
6
i
6
Total Credits = 48
Credits
36
i
i
Total Credits = 48
Credits
35
B
6



Summary Table

B.Tech. Degree Requirements
SUMof  Minimum Maximum

Category of Courses Credits Credits  Credits Whether the credits are in the prescribed range?
Basic Sciences and Mathematics 44 32 44 YES
BTP'Equivalent Elective conrses 18 18 18 YES
Department Core 72 ] T2YES
NO(This OK since 1 dept elective is converted to 1
Diepartment Electives 12 18 18 core)
Department Lab and
SLP/FTWorks Visit 21 18 24 YES
Engineering Sciences and skills 20 20 A YES
Floxible Elective 30 30 36 YES
HASMED Core 20 20 20 YES
HASMED Elective 11 12 12 YES
HS 250 and ES 250 b ] 6 YES
Non - Creditad compulsory
Courses 1] i O YES
STEM Elective 12 12 12 YES
Grand Total 267

Prescribed Range of Credits for a UG Owerall credits are in
programme is 252 to 276 the prescribed range

Additional Credits for Dual Degree

Requirement

Category of Courses SUM of Credits
Dual Degree Project

Honors

PG Electives

Grand Total 1

saEES



Prescribed Range of Additional Credits

for Dual Degree Requirement is 120 to Owverall credits are in
124 the prescribed range

Total Dual Degree Credits

Semester Wise Credit Summary

87

Semester B.Tech. Credits
Semester | 33
Semester 2 33
Semesier 3 36
Somestar 4 36
Semesiar 5 33
Semester b 36
Semester 7 30
Semesier M
Semester 9 0
Semester 10 0

267
Credit Range

Credits Credits

Category (Min) (Max)
Basic Sciences and Mathematics 32 44
BETP/Equivalent Elective courses 18 1
Department Care Bl 72
Deparment Electives 18 id
Deparmment Lab and SLPPT Works Visit 18 24
Engineering Sciences and skills 20 20
Flexibie Eloctive 30 36
HASMED Core 20 20
HASMED Elective 12 12
HS 250 and ES 250 6 b
Mon - Credited compulsary Courses 0 1)
STEM Elective 12 12
Grand total 246 282
Prescribed credit limits 252 276

Dual Degree Credits

Total Credits
33
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INDIAN INSTITUTE OF TECHNOLOGY BOMBAY

I".

ﬂlnuq'd E.'trrm irr 'IH.‘fl'ﬂTl Apnl, *DI '1I

Name af Academic Unit; Department of Chemical Eagineering

1A) For Introduetion of & new academie course fitled “Separation Processes™
(Use the attached form for detalls of Introdecticn of new conrse)

Introduction of Mew Academie Course

Autumn {proposal submission by March) / Spring Semester (proposal submbssion by October |

The progpena! showld he stwnten’ badle 07 foard ml.!;m-p'm‘plﬁ.- {idac awd paf file} wrieg e et ar gryaw il The Jard copy
dx e b et b’ et Avadomac Oftee o the soft ooy be cemealod s . Fepetman deadvrric) <arocmdis i ae.

Waiiwe of the Acadeinb Uni: Departocnt of Chemboal Engloeering

1. |Academbc Programme: 5 Rcl

I |Tpe: Corg
Thile i e to 50 choraciees, eclvalng e spaces hetwoon e warsfy
1,
Separation Processes
(1§ Duration: Fall Semester
+,
(1) To be allered normally by Adrn o Semesier
| Credit Structure: 22 Tl B8 Cio
(L) Reomres, T tiudarlnls, M practicelr, O fofarl credid
i

0= L4 Ty e Fall Semestor Co= LeTrtl 32 for Hali Sementer
f.H ot ol St e cfkey mondei. the cvidaet ru?ilr.l iy e r.T.lrrl-'rHrn' it -l.'qln'.l'1l|11|:|.'.l'nl LTP

Justification / Need for Introduction:

Separation processes &me ubiguitous m chemical medmiry. They account for a lorge froction of the capiinl and
aperating costs 0F s chemical ndusiry, Clemical enpaneers moast b trined in the working principles of these
operations, depign amd perfonmance analvais ol the equipment aied m carry vl ihese operations. The soarse privides
0| fumfamenial coneopls of sorowm mos rsder operations and the comman themes of 1he opomtions.

Lemrilng owicomes: A1 the emd of the cmarse, the stmdems dald be ahlg 1o

L] Apply the workmp primciples of the moss transfer operations (o salve problema
L] Adialyee the cffecls of various parmmestes on tho porfisrinancs of e operatinns
L] Tresegn il meees tmesBer equiprment e achieve the desined separmibons

T | Mamecis) of other Acodemdc anlts to whom the course may be relevanht None
& T'I'trh'qllil‘ru-,l:l'llﬂ NA

- mmhwmmgmmnmmmﬂrmu’m i‘ﬁl"ﬁ-’l.’ﬁ'ﬁhm
in the Avodesmic Caolendme =




Confenis;

%. | Principles nnd design of the following unit operations: Absorption, distillation, extraction (liguid-liquid and |
solid-Hgued), adsorphon, drving, cooling owers, evaporsions, cropstallizabion, membrane processes

Tty | References [The fodstl nivmber fo b tevieivted i @ - 5 Bib ndfereacer mme e gives, cpectally fr e-boaiks. Comp st
alefuily uf Tty Beforeuces shonld be poidded, Boed: Akibory (Tadials O Last momel. TRle, Ediun (0pionall. Pablivhes Tar
Foirrmal Arttefers Authory il & Lood mased, Tide, Mool some, Taling: Page jos, Tear Wigh Koforemees:
Awtlorsthrgamlzaron, Tile, Yeor (rawalinhivy, DR ) For erelirence, weatkon f e-lini

1.1y, Separation Prooess Principles, with Applications Using Process Simulsiors 1. D. Seader, E I, Henley, D. K Roper,
4% Edion, 2015, Wiley.
2 Diftosion - Mass Transer m Fluid Systems, E. L. Cussler, 3 Edition, 2008, University Press.
3, Tronspost Processes and Separaticn Process Principles, C 1. ﬂrml:mlh, AAH D. H. Lepek, 5" Edition,
2018, Prentice Hall.
N amees of Instractors (AN foox o invfractor oo Beo poneesen ooty momter of TR Foe cone cowrses hore shooid fe
i et e Bratraiotorady
i
I'rof. Madhy Vinjanvar {Depastment of Chemucal Brgimooning))
T'ml' K. % Venkatesh (Dhpurimen nff]l:rlm.ui Em-ﬂ::nub
13 Existing course(s), (oflTervd by the same or ofber acsdemile uuits]) which have signifieant overlap with the

proposed comrse: The cantents of tbe o courses, CL 310 and CL 319, have boom combamed in the proposed course,

Tihe soft capy (doc & bl Nbe) of the above course proposal Is senl le academle allice

Date: 20-Dec-2022 signatire of the Head of the Acudemic Unlt



Froposal for Imt

nofn A Conrse / Rev

| Rewiserd formmal for uise frem Apnl, J08H)

INIHAN INSTITUTE OF TECHNOLOGY BOMBAY

of Exf Acude

Name of Academic Unit: Departinet of Chemical Engineering

(A} For Infroduction of o new acadenle conrse Dilled Mot applicable

Use the attached form for detalls of Introdecticn of new conrse)

(B} F'or Revision of the existing course {Coorse no. and its thtle) - CL 234 Priscess Floid Mechandcs

Tick

{The course ne. will remaln samc, for (B}

Course No, Fxisting Proposcd
*(+ 1| [lgnore for [lgnore for (A))
(A)
CL254 Y
Structure Lz 2 T+ F:0 C:h T 2 Te1 Pl S
Contenl Atiached Attached
Texiz il l. BW Fox AT MacDanald und PT, 1. Fox amd Macdoinld s
References Pritehard, Introduction 1o Flusd Introduction to Flud
{inchuding e- Mechames Wiloy, 20808, Mf:'ll“'?“:ﬁr h:hlLW. I:'f'm"'h'*]l'
books) 2. L0, Wilkes, Fluid Mechanics for ¥ :I:.d:hnn. '_MD' Wilcy _
] 2. Fluid Mechanics for Clsemical
chiemical engmesers with : ;
drafl I';h 1 CFD. 2nd ad Engincers Third Edrtion with
T .1m. i T;q cind ed., Missoftuidics. CFD. asd
g e Hall, 1996, COMSOL Multiphystes 5. 1.0
3 M.Dctnn.. Emc::n.sﬁl‘lmd Mechanics, Wilkes. Poarsan, 215
Prentice Hall, 1979. 3. Transpor Phenomena, R B Bind,
4, VGupta and 5§ K. Gopto, Fhuid W.E. Stewart and EN. Lightfoot,
Mechanics wnd ibs applicutions, 7 Edition, Wiley, 2002
Wilew, 1984,
5. BB, Bird. W.E. Stowart and EN.
Lightfoot. Transport Phenomens, 2md
od., Wiley, 2006
Type Core Core

* . tick {4 ) in rebevont box where chonge is proposed.

The abssve proposal is found 1o be acceptable by the ocademic body (TRUAGCh m s mesting held on 20-Deg-2022
The commuittes recommended the imtroduction of the new course for consideration of UGPC

Dates 20-Dee-2023

\ Mo

Slgnatare of Convener of DUGC/DMNGC PGC

Tia : The Convener, PGP UGRC




Intraduction of Mew Academie Course

Aut sbon by & !/ Spri ie N Bshon b -

Tt prevgmeal shosnd be siiboived Bialh i e copy ced elestoeaic forne e awd palf el sring dhe formm ar given befow, The baed copy
i b i venif o At Arademin’ OfTce doa the 3l ooy be eororilng b St Repiitvanid cadomi) <alrcad e s

Name of the Academic Unii: Department of Chendleal Engineering

I | Aendembc FPrisgramme: & Teel

1 | Tvpe: Care
Thile {Lanriied f 50 churocters, imcadieg e spaces hisweoin e sl
" Process Fluid Mcchanics
(1) Duratien: Full Semester
T {1} Tis e mffered narmally - Spring semesier
Creidli Sireciure: L:2 T ma Cia
. L deeiwres, T: twtorials, P prochieals, O kvdal orodiie]

00 = NLA+The P for Fall Semester | © = L+ Tr0L5"P for Wl Semaster,
i caae of Sida i orfer wodkes, the eandact e may be camverned to egannleny LTPS

Justifieation / S eed for Introduction:

A Few chomges hove boen mude 52 the cxstmg cousse conicnis

Fhinels ane trarspaded ;m process indostry for vanoos porposes. The onowledps ol basic concepts of fhid fhow, flow
tleeigh pipes, amil the Mow past selids o thas csscmtan] for chemicnl engineenms. The courss iwiends s provide te
P knowicdge of fuid fow and the cguipment wed for transponoiion of fusds

Learnimg ouicotmes: A1 the eodl of the coure, (ke studenis shosild e ahle f

&  Anabyee pipe How mnider lnminar and borbudeni condvora and flow metors

o Salve flow probdems related 1o pamps and cquapment used for sziation sl mxng

®  Churacterze vws pest salils melsding pecked bede, (luiliemun sedimentation snd flration

T o) of olber Academde aubs to whioom fhe conrse may be relevant: Nooe
£ | Pre-requisites, if any: MA
im ther Acodermic Catendar <hiip:www iith ac innewacadbomefoacedealender jspei

Confents:

®  Review of hasic fluid conceps

#  Differeitial Analysm: Review of tie Navier Sokes equations. Creepang Mow, Stream fimehon, (How
st a sphere, flow in microfiuidies devices), Potential fows, Velocity potential, Boundsry Loyer
Thaory.

s Applicotion of Integral Anobysis: Balonces: Bernoulli equatton; Flow meters Pipe flow: { v He charls

®  Equipment: Piping svsterms (K fictors, networks), Pomps {Types. pump chnrscterisiies), Agiation snd
Mixing (Power consmmption, mixing times. scale up)

® Flow past immesssd objects: Packed beds, Fhudisad beds, Sedimentation, Cenrrifegsl separation,
Filtration). Particulale solids, choracterisaton,




Additienal topies: Introduction o Turbulent Flows (Reynolds equations), Compressible fows,
Compressors, Computntions] Flaid Dynamics (CFD

Texts £ References | The sl nusdar 80 by peizrichod 8 - 8 Beh referemos sar b glven, epeckally e edoaks. Coapiioe

detinlls of Tiods: Riaferences sipnfa be pounvidel. Bood: Authors (fadopls & Lot mamel. Fitle, Edfoon (ponall Peldotier Foor

Jourmal Arvtelexr Authors (inels & Lo waseel, Tine. Aavnal seame, Tolume, Page gov, Tear Wb Rifremees:

Amtborsrgamization, Tile, Your (i avasinbich, URL ) For e-roferescey meniion dre e-fink

pi | 1. Fox mnd Mecdomabds Introduction lo Flisd Mechanics, John W Muichell. 10 Edition, 2020, Wiley,

2 Fhnd Mechonies for Chemical Engineers Third Edition with Microfhadics, CFD, and COMSOL
Multiphysics 5., L0 Wilkes, Penrson, 2018,

1 Trnsport Phenomena. BB Bird, WE. Stewart and EN. Lighttoot, 2 Edition, Wiley, 2002

Names of Instruetars Ldf foot ome modctor M.ﬁtn’mﬂnh‘ memiver af TR Fow cone conmey $hore shoold be
ail did i fafrucio e

IMmof. Devang Khakhar {Depurtment of Chomecal Engineenng)
Prof. Chanides Venkatarsman  Deportment of Chomeal Enginecrmz)

Exlsting courseis), (olTcred by the same or ofher ocadembc units] whlch have signiflcant overlap with ihe
[rapused course: None

The soft copy (hoc & pdl file) of the above course propesal bs te be send to scademibe office

\ Mgtz

Date: 2-Dec-26022 Signatwre of (he Memd of the Acudensle Unli



a New Acadomic Course 1

INDITAN INSTTTUTE OF TECHNOLOGY BOMBAY
for Iniroduci

af Acn

{Meiagal Eoaretuil dor wse from Apnl J018)

Name of Academic Unit: Department of Chemical Englncering

(A} For Infroduction of o new acadenie conrse Diled Mot applicable

(Use the attached Form Tor detalls of Introdection of new course)

(B For Beyishom of ihe exlstlng comrse {Coarse no. and 8 i) CL 302; Process Coni i

{The comrse no. Wil remaln sone, Gor (3]

Tick Course No. Existing Proposed
"y [lgnore for |lgnore for (A))
(Al
b
..ql'
Structure Li:3 Tl P:0 C: R E: ¥ T::4 P:0 C:6
Content {Adld separate sheet) Attached
Texts and . Process Chvnamics and Contral, Dale £, | 1, Process Dvaomica 2nd Conieal, Bole E- Seharg,
Rafarences Schorg, Thames F. Edgar, Duncan & | Thomes Fo Edgor, Dhecan A Mellchamp, ond
{including - hcllichammg, and Francia J. Duyle 11 4* | Pmnci 1, Doyle 1L 4% Edition, 2016, Wiley, New
boaks) Edition, 2006, Wiksy, New Delhi | Dhelb
2 Process Contral: Modeling, Desegn snd | 2. Progess  Coptrol:  Modchpe  Diesipm ond
Sionlation, B W Begeetic. 3003, | Sinwlation, B W, Hequetie, 2003, Preatce: Hall,
Prentice Hall, New Delin | New e b,
1 Process Modohnz  Sioulobon  and | 3. Proces Modchng Simulsion and Comrod for
Comrdl for Chemscsl Engincers, WL, | Chemical Engineers. WL, Luvben, 2™ Edition,
Liayben, 38l Pt 00, et UL | 05, M edarmw Hill,
4. Chemical  peoccis costrel  An | 4 Chemel process control: An Introducion o
Entrodocon e Theory and Prsctice, | Theory and Practice. Geosse Stephanpoulos. 2015,
Ciponge Stephanpoulos. 2015, Pearson, | Pearsan, New Pelh
Mow Do S; Kannan M. Mowbzslya: Dhgilal conbol. 2007,
3 Kaomon M. Moudgzalva, Digiel conmol, | Wiley, Mew Delbi.
AT, Weley, Mew Dielha { & A C Kooand F, Golnoragh, Auiomatic corsrol
b B C. Koo ood F. Gobnarsgh, Auomoise | systeoms, 3% Ediion, 2004, Wikey, New Delii.
control systems, 57 Ednion, 2004, Wiley,
Mew [elhi
Type Core Care
Any Other
(Phense specifi)

* - tick {4/ ) in relevant box whore change is proposed.

The abawve prroperal is found 1o be scceptable by the academic body (IYUGT) in its meeting held on 20-Dec- 2022
The commuittee recommended the infroduchion of the new course for consaderation of UGPC.

Dt 20-Dec-2022
To : The Coavener, PGPC/UGPC

signature of Convener of DUGC/DPGC/PGC




Iniraduction of Mew Academie Course
Autumn {prroposal subrmisakon by March) / Spring Semester (proposal submisskon by Oclober)*

Tt peogeseal shodd b sibwedineed bualh i doand copry o elenteeaic formt o awd palfl el sring dhe e ar gives befos, The baed copy
i do By veif i e Academic (e lﬂfl‘i’lr.l'-u"l'mgf_ll'h’q.mnﬁ'nl' i Reglitvo Vb ddrir) “airormifEitde dii>

Mame ol the Academic Units Department of Chemical Enginesering

Academic Frogromme: & Fech.

x

Type: Core

Tithe Livwiveed t 357 cheracrers, dchtimg te apacer benees thee wordi);

Process Control

(1} Darniiom: Full Semesier

(W) T be offered normally In: Aotumn Scmester

Credbl Struciurne: a2 M M e
(L beciwrer, T twrorrale, I practiceds, O ool cneolivg

fC =i+ T.r-*.F'.I‘w Full Semester . 0 = L=T+0, 55F far Hinlf Semesrorn

Justificatlon / Need for hll‘l’dn‘ﬂﬂl

A fow changes have boen made io the exnting coursc consents

Thic bden of controd, msld cxpecially feodback control 15 Mundamonia] and mdispensable in chemical engincenng
Prowens contral pleys an sppinant ke inthe cfficient lnetionimg of the chamvea] industry

Legrning ouloomes; Althe end of the comse, the stslents shoukd be able i,

#  Drerrve mansber Rupetions For Tincar planl nsodels
& Predsel the dynsmae resposse of linsar svaemes
a Design different types of conallprs

T

Sames) of oiher Academle anits o whim the comrse may be relevani: Nope

B

Pﬂ-ﬂ!‘ﬂﬂt&.flll"“

“. The fust et of ubmission of Caprse Propasal v the dcadeic sffice for consideration uf the PGPC UGPC i given
im the Acadenyic Calender <yt

Siwrw it acannewacadhometoacedealenderjsph

First principles maded development; Process dynomics for firs, second
and lmpher ordor syatema: Imeansanion, Laplace Transform, tmnster
furolion models. effect of peles. zeros and time delays on svsiem
respaese; Emparical models fimn datn; condrel eystem mmmmentateon
mircdochon te feedback comiro|: olyectives, PID controd, ool of
closed loop svabcnea: stshily, oot locws, frequency responsc, Bode

anad Mwquist plots; contral desgn lechmigues: decipn onterin, lime

and freguency domam sechmgues. moded based desipe, tumang: adwmrced
conlrol steiegics: cascele amd fead forvand, merduction fo
muliivunable coprral; contmaller implementation through
ihszrenmtion, # Tansform. applestons of process contiol in unt operatons and resciors




1]

Tixiy ! Referenoes (The iofal somiter fo be restricted o 8- & W0h referonce niay be givem, enpectutly for c-foads, Congalete
aeiaity ol Texrn Referemers bkl i prvaddend Suoky disbory (Dutiels & Lol namap), TTe, Edifos (pnenel, Prbiieken i
Jorernnl Antivkes; Awthors (fiafy & Last named, Toéle, Sournad nome, Fobeme, Mage g, B Wek References:

Authore Thganizeaon, Ty, For (i mailable), ERE . For eoeferomcer mention te e-link

. Procem Dynemacs end Control, Dale E. Schorg. Thomas F. Bdgar, Duncan & Mellschomp, ond Frances J. Dovle
L, 47 Edition, 2006, Wiley, Now Dethi.
2 Prowess Conbrol: Modeling, Destgn ard Samalation, B W Beguerte, 2002, Preaice Hall, Mew Drelhi.

3 Frocess Modeling Smnulstios snd Control for Chermical Engineers, WAL Lovben, 2™ Edition; 19940, Melraw |

Hll.
4 rChemsal process coneol: An Inredection o Thepry and Practice, George Stephanpoulos, 2003, Pearspn, Sew
Dl
5 Koo M. Mosdealve. Degiol coitio], 2007, Wiley, Mew Delli.
i B C Kuoamsd FOGolsaraghi, Auomatic conmol sysiems, % Edition, 2014, Wiley, New Delhi,

Names of Instractors S feant one msracior souid S o permmest Sl mewber of TR For cone cosrses Seeee dowkd
bzl leant Foo Tnrdrciurals

Prof. Bhorat Suther (Deportment of Chemical Engincenng)

Mol Mo Bhushas (Deparmen of Chemedl Engineernne)
Prof. Sharsl Bhariiya ( Departnsent of Clenical Engireering)
Prod. Sachim Patwerdban | Deparimend of Chemecal Engincering)
Prol. Roviedra Gudi {Depastmcnt of Chomecal Engincerig)
Frof Kamnmn Moudpalyn {Depanmen of Chemical Engineering i

Existing course(s), (offered by the same or other acodende anits) which bave signifleant averisp with the
proposed course; There i3 somse sverlap with the contents of the coune UL 302 Pricess Conbwl

The soft copy {doc & pdf file) of the above course proposal is sent to academle office on

Date: 28-Dee-2023 Signatwre of the Head of the Academie Undt




ISNDIAN INSTITUTE OF TECHNOLOGY BOMBAY

L 1Y

{Hevieed fowmai

1d I|||'|l.

wee fram Apnl, :DII .

Name of Academic Unit: Department of Chemical Faginesring

{A) For Introduetion of & new scademie course: Nit upplicable
(Use the attached form for detalls of Introdecticn of new conrse)

() For Reviskon of the existing coorse (Course no. and its dile):CL 152; Introduction to Chemecal

Enginesning
{ The course no, wil remoln same, [or (H)
i Tick *| Course No, Existing Proposed
(1 | Mznore for (A)] [Ignare for {A)]
{ -
Structure Ls2 1 M Cé | ) Tl MO0 C:é
Conbent
Texts and L. Elementary Principles of Chemical [ 1. Elementary Pninciples of Chemical
References Processes, R. M. Felderand R W. | Processes, R. M. Felder and R, W,
(inchiding p. Rousseau, Lisa G, Bullard, 4™ Rousseau, Lisa G. Bullard, 4* Edition,
books) Edition, Wiley, 2015 Wiley, 2015
2. Basic Principles and Caleulations 2. Basie Principles and Caleulations in
i Chemical Engineening, D, M. Chemical Engmeening, D. M.
Himmelblan, 9" Edition, Pearson, Himmelblow, 9* Edition, Pearson.
2022, 2022,
3. Sroichiometry, B I, Bhattand 5. (3. Stoichiometry, B. [. Bhatt and §, M.
M, Vori, 3™ Edition, 1996, Tita Vori, 3™ Edition, 1996, Tata MeGraw
McGraw Hill. New Delhu. Hill. New Debh:
Tye Coms e
Any Other
i Please specify)

* - lick f:J"] i rebevant Box where change is propesed,
The above proposal is found o be sceeplable by the scademic body (EPUGT ) in its meeting held on 20-Dhee-2022.
The commiitee recommended the infrmduction of the new course for consideration of UGPT

Dates 20-Deg-2071

Signuture af

To : The Convener, PGRC/UGPC

vener of DUGC PG PG




Iniraidu il Mew Acadenile Course
Antumnp {proposal submisston by March) / Spring Semesicr {proposal satimisslon by Octoberj*

The puvperal shoukd be swimivtod botk m hoed copy and edectrowic fornm (dec omd pdl flle) mrsg the format ax grsm befowe The bt copy
Iy frr b sewd Jo e Avadomic Ofcr anal dbe mof COT b il 4o . Hﬂgu‘l‘nﬂMm'n < dravmdin otk me_in >

Manse of the Academic Unbts Departisent of Chemical Englneering

Academic Frogramme; 5 Tech

Ba

Type: Copy

[

Thle it vt fo 50 charavieer, wclsdieg the speoes herwean the vl

Material and Encrgy Halances

(1) Duration: Full Semester

(1} To be offered normally n: 1™ Semester | July-%ov)

Lin

Credit Strecture: Liz T a Cin
i1 Lecheres, T, futarkals, ™ praciicede, O fotad omlida)

0 = 2L+ TP for Full Semester ;= LTI for Half Semexice
T e o Sroulor i anker mades, B condact Bewrr may b comeerted o egrvifeny LTP

Justification / Meed for tntreduction’ Meed for revision:

The costing course CL 152 has been modified shghtly to aveid repetition of topics due to the mireduction
of DIC -1

At the end of the course, the studenis shoubd be able io:
o Solve moterial and energy balnce problems for systems with and without chermcal reactions and
for systems with recvele, bypass amdd purge
Caleulate vapour-Figquid equilibeivm for kdeal svstems
Use equations of stote, compressibility charts. psychrometric charts to solve moternal and energy
balance problems '

-
1

Sameds) of oiber Acidemic unils foow R th.-_fmm may e rebevant: Nome

i,

Pre-requisites, il any: A

It Avalemile Calesdiny <htin: ‘eoawiith se in‘nevwacadhome topcadealendor, jap=h

Contents:

Matenial balances 1n simple systems involving physical changes and chemucal reactions: systems
imvaelving recyele, purge. and bypass. Properties of substances: single componant &
multicomponent, single amd multiphase systems. Use of equations of state, compressibility chans,
wapour pressure correlotions'charts and psychometne charis, ldeal hguid and gaseous mixtures.
Energy balance caleulations i svsterns with and without resctions; unstosdy state material and
energy balancos.

Additlonal topics:  Principles of balanding with examples to Hustrate differentiol end integrl




biilaiices, lumped and disiribailed balances, Introduction 1o Compater aided calculations-sieady
stole moteniul and energy balonces.

Tenks F Relerences (T foval nuwbir to be reatrickead s & - 5§ Meh rofoemees e Be givew, cpmdally e e-booika.-Compicie
deninls of Tty Raferences shpnla be pounvidel. Bood: Authors fadopls G Lot mamel. Ty, Edfoo (wonall, Peldotier Teor
Jonrmal Artfefexr Authors (ourinls & Losd e, TIne havenal some, Tolone Page ios, Year Wb Roferemeesy
Awthorstirgamizarion, Tile, Ter o avilahley, DRE L For e-rofermscor mention i e-fimk

1. Elementory Prnciples of Chemical Processes, R. M. Felder ond R. W. Rousseau, Lisa G.
Bullard, 4 Edition, Wiley, 2015,

2 Basic Pnnciples and Calculations in Chermicol Engineering, D. M. Himmelblau, 9™ Edition,
Pearson, 2022

3 Swichiometry, B. | Bhatt and 5. M. Vora, 3™ Edition, Tata MeGraw Hill, New Delhi, 1996

Namses of Instructars (A7 feanr e insteactee thowla e o pomsawod Facnfe membr of (TR Fiy cone cosrse) Aeey dioilil e
! feamt pare Invfrsicinrris

Prof, leyesh Bellare and Prof, Shemd Bhasnys (Department of Chemical Engineenng )

Exlsting comrsefsh (Tercd by the same or ofber acadetle nnits) which have signiffeant sverlup with the
prropused course: Nane,

The soft copy {dhoe & padf fibe) of the above course proposal Is sent (e academle office on

Drate: J-Dhec-2020 Stgnativre of the Head of (he Acadeinle Uil




INIHAN INSTITUTE OF TECHNOLOGY BOMBAY

al for Revislon of E Acn
(R Boenal for mee dramm Apnl, 281

Course

Name of Academic Unit: Department of Chemical Englncering

(A} For Introduciion of o new acodeniec conrse | NA.

(B) For Reviston of the existing course {Coorse no. and lis file) | CL203: Inrodection o Trasspar

Phenonsena

(The comrse no, will remain same, for (B)

Tick " Course No, Existing Proposed 1
iy lgnore tor (A)] [lgnore for (A)]
¥
Siruciurne | 4 B 1 Ti1l P: 4 6 |L: 2 Ti 1 P Ci6
Content { Add separate sheet) Attached
Toxts and .Tmm'pm"t Phenomena, B.B.Bod, WE . l. Transport Phepomena, R.B.Bird, W.E.
Refirences | Stewart and EN. Lighifoot, 2l ed., Stewan gnd EN. Lightfoot, 2= Edition,
fincluding e | Wiley. 2002 | ey, 2002.
hoiks) < Introductory Transpon Phenomend, R. B
Bird, W. E. Stewart, E. N. Lightfoot, D. 1.
Klingenberg, 2014, Wiley.
|3 Fundamentals of Momentum Energy and
Moss Transter, J. B Welty, G. L. Rorrer,
D. . Foster. 7" Edition, 2019, Wiley,
Tvpe Core Core
Ay Other
{Please specify)

* - tick {4 ) m rebevant box where chonge is proposed.

The above proposal i fourd to be scoepiable by the scademic body (DUGT) in s meeting held on 20-Diec-2002
The commities recommended the introduction of the new course for consideration of UGHPC.

Dyate: I-Dee-2021

Slgnature of Convener of DUGCTGOFGC

To : The Convener, PGPC/UGPC




Iniraduction of Mew Academie Course

Aut gl smtvmabon by Ma ! £8 al smlvmbsshon by -

Tt peageseal sl e sibaedineed bualy i doand copry o elentreaic forme Gifoe awd palf Med sring dhe Fovmt ar gtvem befo, The baed copy
i do By veif i e Academic (e u.llfrﬁr.r-u"rlny.ll'h'q.mnl'llnl' A Reglitrarf Acoderic] “drocodiEieh e fe>

Name of the Academic Unit; Department of Chemical Engineering

o | Acndtemle Programme: & b

d

Type: Core

Thitbe (Fiwiteol to 50 cheracters, mchaiing the spaces denees e sl

Introduction to Transport Phenomena

i} Dmrafion: Full Semester

i) T b llered normally in- 3 Semester | Avg-Dec)

Credhi Struciurn: =z T ma Coa
fi- feviuves, T: twiorials, P- practicals, € fabal coling

{C = L+ TP for Full Semester | C= L Told 55F for Hall Semicaser
I ware o Sondie or opher modes, e comfaat o suny be converted #o cquivatenr TP

Justlfication / Meed for introdwction:
A few mimor changes have been made to the existing course confents

Transpert phetvomens 15 & coré chemical engineering course that introduses students to concepts of
mesnieatum, epergy snd mass transfer. This course Torms o imporiant pre-regquisits o detailed courses on
edch of these fopics later b the UG curmiculun,

P | Learning nufeames: At ihe cnd o the course, the students should be able jo.

& Wiale fhe dulforontial cqustions o model trenspon ol . momentem and soerey for o gven provess
& Tdemtify the dlommissi mechanpims thar govem ranspon of mass, momeison and eocrgy, (e airphly the diffcecanal
mtinm
L] F'nqu':'llll.: down the appropriate bourdary conditions [or the differentm] equstsons amd sobve them
& |dentifly and appdy the non-dimensionleas numbers sich as Bevniolds, Nussell, Prandi, Schaide manshers e solve
trangpat problens
& Popfmm: mscresiopie halunces, with the sppropnate sunpifcstions, for ness. memcition eml ocrgy oinspon

7. | Names) of sther Acwdemic wnits te whom the comrse tnay be relevant: None

i Pres uqnid:u.h‘nr‘d.t

*. The hext date of submizsion fﬁnwummmpm d‘ﬂrmﬂﬂrﬁ'kﬂm

Comrse Comient:

Introduction: Vectors Tensors meluding coordimate ransformations and invamionts,

hysicel Meanimg of Deformation Rote, Viscosity

% | Shell balance: Falling film, Circular b

Equations of Chanire for isethermal systems: Contmuity, Motion, Energy. Substantin] dermvatives
Dimensional analyses (Buckingam Fi Theorem), Non-dimensionalization of equations of change.
Unidirectsonal flows; Prpe flow, Coostle viscometar,




Macroscopic balances
Thermul conductivity and mechamsm of encrgy transport, Shell-eneegy halances and temperiure
distrbiuitions in sohids and lamsdnar fow
The aquations of change for nonisothermal systems
Diffusivity and the mechanisms of mass iranspont
Concomration distnbutions m solids ond lamanor flow
Introduction o the concept of heal snd mass iransfer coeflichenis
Unsteady lows: Stanup Plale ow, Famllel plates
Unsteady stole conducbon

Boundary bayer theory incleding anafogies

1. Transport Phenomens, R.B.Bind, W E. Stewadnt and E.N. Lightfoo, 2 Edition, Wiley, 2002,

2. Introductory Transport Phenomena, B B. Bind, W. E. Stewart, E. N. Lighttooz, D, J. Klingenberg, 2014,
Wiley,

3. Fundamentals of Momentum Energy and Mass Transfer, J. B Welty, G. L. Rormer, I G. Foster, 79
Edinion, 2019, Wiley,

Lo

Names ol Instractors L foasd one festrictar should e @ permanes! fucally srewher of TR For cove conraes thene shonkd be
T Tt frinn Sevirack s

Prof. Guuswamy Kumorosweny | Depariment of Chomeal Enpineonng
Prial Heasnt Numsviati (Depanment of Chemical Enpinecring]

(3 |FAbsting coursc(s). (ofFerud Iy the same or other acndemilc unlis) which have dgnificant sveriap with the
T | propised course: Nond,

The soft copy [ioc & pdf le) of the above course proposal is sept fo scademic office op

=

Date: 28-Dec-20112 Stgnatmre of the Fead of the Acodemile Unde



INDIAN INSTITUTE OF TECHNOLOGY BOMBAY

|l'I."'|l

mnwd E.'m.u ‘F'I'I"Iitfl'l'm Apnl, "DI1 .

Name of Academic Unit: Department of Chemical Faginesring

{A) For Introduetton of a new academie course Uiled  Not applicable
(Use the attached form for detalls of Introdecticn of new conrse)

(B} For Reviskon of the existing coorse {Course no. and its dile) : CL 244: Introduction to Nomericnl

Analyels
{The course no. will remudn same, for (B}
Tick * | Course No, Existing Proposed
(4 1| [lgnare for (A)] [gnare for (A))
Siructure v:3 T:1 P:0 C:8 |([L:2 T:1 P: C:6
Cuonlent {Add separate sheot) Attached
Texts and Numerical methods for engimeens, by|l. Numercal methods for engineers, by Chapra |
Reforences Chapra Sweven T, and Canale, Raymond | Sieven . and Canale, Raymwnd P, 8% Exlinon, |
(including e- P., B Edution, 021, MeCraw HIlL 2021, MoGrow Hill
books) ﬂnﬂmrjr Numerical Analysis-Kendall|2.  Elementary  Numertcal  Analyaes-Kendall
Atkinson, Welmin Han, 2004, Wilsy, - | Atkinson, Weimin Han, 2004, Wiley,
Schemiific Computing: An Introduciory | 2. Sceenbific Compotne An Introductory Sarvey, |
Sarvey, Heath M.T., 2¥ Edition, 2018-| feuth 8.T.. 2% Edution, 2018 SLAM. !
51AM. 4. Numerical Methods with Chemical Ergincering |
Nomercal  Methoids  with  Chembeal .l'|.|1|1[ir_ltlu.m. Kevin B, Dorfmon I‘tnd.ru'rl:d:
Engineering  Applications, Kevin D | Duoutidie. 2017, Cambridgy Serses m Chemical |
Dorfman, Prodromos Daoutidis, 2017, | Engincering
Cambridge Series in Chemical
Enginrering,
Type Core | Department Elsctive / Core
[natitute Elective
Any (iher
{ Please specify)

* . tick (¥ ) tn relevont box where change 15 proposed.

The above proposal s found to be scceplable by the acodenic body (UG in s mecting held on 20-Diec-2022.
The commitice recommended the introduction of the new course for consideration of UGPC.

Dete: Ji-Dee-2022
Tz The Convener, PFGPCUGRC

Slgnatare of Convener of DUGCDPGOPGC



Intraduction of Mew Academie Course
Autumn {proposal subrmbsakon by March) / Spring Semester (proposal submisskon by Oclober)*

The puvpoa! shosld be nudmived botk i hard copy ol eleciremic fona fldec amd pdl el nring the foremi s gieen befow The band copy
Iy e e acwd Jo the Acadvmine (e owd e solt o B ol 30 W H‘r,ﬂﬁrm'l'.dl:uirlu':i < urodn ko i

Name of the Academik Uni; Depariment of Chemical Engineering

Academibc Programime: & Jech

[

Type: Core

Thille (& eviven i 50 charundvrs, inchalieg the suaocs hiswron e sl

Introduction to Numerical Analysis

1) Duration: Full Semester

(i} To he offered normally b 1" Semester | huly-%ov)

Credii Strectore: L:2 T:d - LA
il bpeigines, T anarials, P privchealr, £ paial crediie

O = 2ML+Ti+P for Full Semesner | C = LT+ 5P fiw Holl Srmes ey
fn rivee al Siatta o atkor moder, the comsact eurs may b comverted to equivatens LAO0P)

Justification £ Meed Tor Introduction:
A fow chanpes have been made to the existing course contents

This course covers various nomernical mathods and alporithms to solve problems (nist analvtically tractable)
encounlzred in chemical enginecring.

Learnimg owfcomes: Ad the cnd of the coane, the sbudents should be able e

»  Apply numerical methads fo; solve & system of lnear and non-finear algehrase squationss solve ordinary and panal
differential pouaticne; Integrate and differentiate funchions

s Analyze comvergence crigeria of the nomerical methods and select efficsent numencal methods based op operation
conits and il comergence criberia.

HE
d

Name(s) of other Acodemic unbts to whom the course may be relevant: Nong

i

Pre-reguisiies, if any: NA

= The dust date of submission af Course Progosol i the Academic office for considerating of the PGIC? UGPC is ioiven
in the Academic Calendar <sttp-! wopew gith.oc m/nevwacadhome! toscadealendar, jsp™

Topics:
System of linear algebraic equations: direct and ilerative methods, convergence criferia,

operations count

Mon-lhinear algebroe eguations: Single vanable methods, system of equations, convergence
cribenin

Ordinary differential equations: Initial value problems, explicit and implicit methods, stabality,
sliffness; boundary value problems, Tinite difference methods,

Partiol DiMerential equations: intreduction, semi-discrete ond discrete finne difference methods
Linecor regresston

MNeowton and Lagrange Interpolation: Numerical Integration and Differentiation




Tenks F Relerences (T foval nuwbir to be retrickead s & - 5§ Meh rofoemees e Be givew, cpmdally e e-booika.-Compicie
deninls of Tty Raferences shpnla be pounvidel. Bood: Authors (fadopls G Lot mmel. Title, Edfoo (wanall, Peldoter Teor
Jonrmal Artfefexr Authors jourinls & Losd e, TIne Aavenal some, Tolone Page o, Year Wb Roferemeesy
Awihorstirgamizarion, Thle, Teor o avilahley, DRE L For e-rofermscor memdion i e-fimk

Numerical methods for engineers, by Chapra Steven C., and Canale, Raymond P, 8 Edition, 2021, McGraw HIL |
Elementary Nismerical Analysis, Kendall Atkinmon, Weimin Han, 3* Edition, 2004, Wiley,
Scienfific computing _ an introductory survey, Heath M.T,, 2*4 Editlon, 2018- S1AM,

Numerical Methods with Chemicad Engineering Applications, Kevin D. Dorfman, Prodromos Daoutidis, 2047,
Cambritge Serles in Chembcal Englieering.

f o pad

S g - = —xm o S L BN S ]

| Names of Instruetars (4t foast nne mstrucie thawld be a pormanent focults membor af 118 For coee courses e shouid o

il dvged e Bofracinr iz

Prof. Sankn Mchm (Departmest of Chemmecal Enginconms)
I'rof. Robal Dasgupdn (Department of Chemsoal Enginoceing)

Existing coursefs), [oifered by the same or oibier pesdemie units) which have signifleant overlap with the

The safl copy (doe & pif fke) of (he sbove course proposal Is sent (e academls affice an

Dhute: 20-Dee-2012 Slgnature of the Head of the Acodemle Unlt




INTHAN INSTITUTE OF TECHNOLOGY BOMBAY

e Coorse / Hevislon of Existing Academic Course
iR evise] fewenal Tor mee from Apnl 2008

Froposal for Introduction of a New A

Mame of Acmleémie Unli: [

i cinlcal E

(A} For Introdueiion of g new academie course Gilled “Iniroduction o Chemlenl Englineering™
i{Use the attached form for details of Introdacton of new course)

{8} For Revision of the existing course (Course no. and its tithe) - Mot apphcabls

{The comrse ne. will remsin samee, for (B)

Tick Course No. Existing Proposed
*i% ) |lgnore for (A)] |1gnore for (A))
I~!|
struciurs L T B CziLz3 T:0 B-0 C:6
Ciontent {Add separate sheot) Attached
Texks and I. The Ascend of Science, by Brian L. Silver, Ouford University
Heforences Press.
Gihithige: L ‘The Ascent of Man, by Jacob Bronowski, BEC Hooks (BEC
boalks) videos - 13 epodes - ame availshle ot

Tvpe Core / Department
Elective / Institute
Elective
Ay Oiher
{Ploase specily)

¥ o ticki { Y ) 1o relevant box where change is proposad.

gz amag on, cony Ascent-Man-Complele-RHC-
Regioa/dp BOMTT842)

History of chemical enginecring, Willlam F. Furter, editor,
acdvances i chemisdry, series 190, American Chemical
Society, Washington, 0. 1980 {All the chapeers in the book
e availabie on ACS webpage ai:

Biomps el s el oo k10, TOG 0 - 1 560-01 K1)

- Soaling Up; The fnsimution of Chemosl Engireers ond ihe

Rise of a New Profession, Colln Duvall & Sean F. Johmton
2000, Kluwer Academic {Dosdrech, Nethedands ) 155 0-
Y R

Chemical Process Techmology, Jacob Meoulijin, Michiel
Makkes, amd Annelies van Diepm, Wiley, 2013, 15BN:
9781 4443202244 {chapeer X The Cheenica] Industry)

. Perspective articles in o series published by AICAE Journol

ilser savitrees fom (he e

Core

The above proposal is found to be acceptable by the scademic bady (UG in s meeting held on 20-Thec-2022
The commities recommended the infroduction of the new course for consideration of UGN

[hmte: 2b-Dee-2021
To : The Comvener, PGPC/UGPC

Slgunture of Convener of DUGCDPGOPGE



Thir prapesal showd be sibwdiied badh i fand copy eed electreaic foemt o aed paf ef wrieg dhe e ax given befos, The baed copy
i du he venf fo Nhe Acodomin W.:n' anigd e st R o ornited foe B Rl:gﬁ.ﬂ.l'.nf.-l-rnﬁ'm:.l ol it e in >

Mume of the Academic Unii; Department of Chemical Engineering

-
i

Academic Pregrammve: 8 Tock

Type: LCorg

Ththe ¢ mpinad io 5t churmerers, il e spaces beteve e iamils

Introduction to Chemical Engineering

1) Drathom: Full Semester

i T b offered wormally in: 1" Semester | aly-Sov)

Credli Stroctare: -3  T:d Fa L
i fecfures, T hedoriele, Poopracisals, O dobieh creaieg

(C = XL o Tiw P fow Full Sooster 0 = Lo Toll 3% for Haly Semiester
it eaid af Stwdlie or ophee s, the comiaet e meey B comverted to ogeinntlesr TP

Justifteation | Nocd for introdoction:

The pramusry martivation of the course s 4o gercraie eacitemeni amanz lse first vear urslergrndunte siolests for the
docipbme of chemecal engincening. The course i imlended to provide o knsoncal perspective on the dmcipfine of
chemical engiveening, under=iard 1 evalution, and haghlsghs the emergang frends. The course wall also emphasize the
tobe of various cor courses thal siadems well toke 1w the rest of e curricaboi

Learning outeames: Al the end of the course, the students should be abée 1o:
#  Summarize the evoalution of discipline of chemical englneering
#  Review impariant developments and innovations im ibe discipline
#  Explaiin the role of chemical engineering in secietol and envimnmentsl coniexi
#  Rerogrize emerging irends in the discipline

Name|s) of other Aeadensle dnits fo whem The conrse may be relevant: Nome
Pre-requisites, If amy: NA

*. The bast dieie of rubmission of Cowrse Propasal te the Acadeavic affice for consideration of the PGPC UG is given
im fhe deodemie Calendar <hitpwaew it ac in'newacadhome Soacsdenlender. jspeg

L entenis:

= Histery of Science and i
o Copernican revolution, Galileo versus Chiach, Kepler and Newton
o Enlightenment movensent inlowed by Bomantlc movement B further professionalisation
o Major developmenis: Indostrial revodution and engines, Elecironugnedsm, Darwin anid Mends]
o Cuantem & Statistdcal physics

=  Histery of chemical engineering discipline
o Eardy examples of chemical process industry {alchemy)
Trarsition (rony urll opeestions 10 usll rocess
Rise of tmmspoct: Unbficarion of heat, mess and mamenim transfer
Use af computational approachs: and adopdion of numerical methods o salve imegrated problems
Alrempts b goldress problems scmoss multiple scales of space sl dme

L

oo oo



1

O AUSDEALIG n ECess SYSETS

o Inchesion of biology and rise of hisiechnology biochemical
o Considergion of constralms of maturd workd, shift iowands green enginesring, integration ol concepls
and practice of safely managemerd, anif design for sustainable operation
Process imtersiiication

ALML driven approach for process modeling and control (avallabdliiy of data)
Climane science (wse of ranspar models o understand climate change)

= I ==

Eoch of these developments kave (obe discussed I the contet of socital nesds,

«  Major milestoises [discoveries ond mventions) and iis impact an sedety: This poriion cin begin by
explaining the hasic structure of @ chemical process (combination of resctors, separation systems, utility
systems), (e concept of value creation. This can be also be broeght oot as the sutcome of the innavations
discussed

o Peroleum refinery and petochemicals
o Haber-Bosch process

Sdilvay process

Polymes synihests and mamdacmuring

Kuciear energy

Nahotechnedogy: Tramsition s smaller scales

Biomass as a resource for energy and chemicals

Use of rencwable resources as mpuls

= Chemical indostry, environment, and society
3 Roleof socletal need in driving Inrervat ion
Impact of chemecal indusiries on environment and ecosysicms

0 [min:mtv of chemical process safe
& Role of chemical industrizs in addressing sustainability problems
o Enwirmmmental ethics: Bevond engineering and technology

* Impertant persans, their hiographies, siruggle, and success
o Innovatars
o Scientists
o Pragigioners

= = e

Qg Qg

= = =

0

. Texis 7 References [ The ! mimber i e rentricied 3o 8- 8 R refeapices ovan: b piven, eapootalfi foe elenls, Coomgalete

apvedly oyl Fenrs Referenve s b peovided Beads dutfioey Ghaliely & Lo momey, Thiv Sdii (Cpsonal, Pebitle; o
ournal drtictery dwthors el b Laer namel Tivke, dowref nome, bnme Page noa_ Ky, e Bofereuces
.Iﬂhlm‘ﬂgﬂlmﬁm Tie, Yenr (¥ avadfadder, DRL ) .F'Il:u'l:‘\-l"l.'ﬂ-i.'ﬂ"nl:\'_'l' wewian He ok

1. The Ascem af Sclence, by Bran L Siiver, Oxlord University Press,
2. The Ascemt of Mam, by Jacob Bronowski, BBC Books (BBC videos - 13 episades - are avatfable at:

bt P ez, corm? Ascent -Man-Complete-BBC: Region/dp BOOITT 2847)

1. History of chemical engineering, William F. Furter, editor, advances in chemistry, sertes 190, American Chemical
Saclety, Washingion, DUC. 1980 (All the chapters in the book are available on ACS webpage st
Tigpsipuls v ol g/do ook 10, 1021 -1 SH0-0 )

4. Colin Duvall & Sean F. JuElHin{EDM]SWJELIp The Institutlon of Chemicol Engineers ong the RBise of  Mew
Professton, Kiuwer Academic {Dordnecks, ] ISBN O-7021-6A52- 1

5 Jacoh Moulljin, Michis] Makkee, and Anrelles van Dhepen Chemical Process Technology, Wilsy, 2013, 15BN:

QTR 4RI R 44 {I:hﬂgl!rl The Chemiral Indosiry]

v anicles in a series published by ANChE Journol

Cithet sources froe the interns

e

Mames al Fnstrclors jJ47 Lo sae dratricver sowlid be o permanes Ll memder of HTTH Faor coee omrses e st he

& (st Pa fsdrasiorsls

Prod. Samdap Roy [Deparimend of Chemical Engmeering
Prod, Samosh Moronha { Bepartment of Chemmicnl Erngineering]



(3 [FAISUNE conrse(s), (sfTered by the Eame oF nther academic nnlts) which have significant overkap with the
= proposed course: None.

The saft copy [doc & pdf k) of fhe above course proposs] s seni fo acad emic office om

\ Mot~

Date: 28-Nee-2032 Signature of ihe Heud of ihe Acadenle Unli



INDIAN INSTITUTE OF TECHNOLOGY BOMBAY

AL 1Y Chh AL N

i ! LEvEslig

L 1211
{Heviegd toammal fior wse drom

Apnl, 204

Name of Academic Unit: Department of Chemical Faginesring

iA) For Introduetion of & new seadenide coirse el «
(Use the attached form for detalls of Introdecticn of new conrse)

Alass

(8} For Reviskon of the existing conrse {Course no. and its dile) : Bot apphcable

{The course no, will remuln samse, for (1)

Tick *| Course No, Existing Proposed
(1 | Mznore for (A)] [Ignare for {A)]
Structure 1.: HE P: e Lid T: 1 P:0 C:6
Conbent {Add separate sheot) Anached
Texts and l. Funclementals of Hesl snd Wl Tramsler, |
Refermces Theodore L. Bergman, Adnenoe 8, Lavene, |
(including e- Frank ' lscrupers. David ' Dewi, 8™ Edision. |
[ ] 00T, Wiley |
2. Dnffhuswon-—Mass Transfer o Fland Systems, 1|
L. Cussler, 1* Bdibear, 2009, Conshndge |
Limiversity I'ress.
3. Heal mnd Mma Transter. Fundemeninds amd |
Applications 6% Edition - Yusus &, Cenged, |
Afihin  Johanshehi Ghajar - Mogrw-Hill |
Eifucation | 2020) !
Type Core |/ Department Elective / Core |
Insnitute Elective .
Any (hher |
[ Pleaze speciiv) _

* . tick (+ ) in relevont box where chango iz proposad.

Thie above proposal 15 found o be scceptable by the scademic bady (BUGT) in s mecting beld on 20-Dec-2022.
The commitiee racommended the introduction of the new course for congideration of UGPC

Mhale: 20-Dec-2021

Ta ; The Convener, PGPCUGPC

of DU CIIVPGE PG



Intraduction of Mew Academie Course
Autumn {proposal sabmisabon by March) / Spring Semester (proposal sabmbssban by Oclober)*

The puvpoa! shosld be nudmived botk i hard copy ol eleciremic fona fldec amd pdl el nring the foremi s gieen befow The band copy
Iy e e acwd Jo the Acadvmine (e owd e solt o B ol 30 W H‘r,ﬂﬁrm'l'.dl:uiﬂu':i < urodn ko i

Mame of the Academic Unit; Department of Chemical Engineering

Academic Programme: 5 feele

[

Type: Core

Thille (& eviven i 50 charundvrs, inchalieg the suaocs hiswron e sl

Heat and Mass Transfer

1) Duration: Full Semester

{il} To be offered normally bn: Spring semester

L

Crodii Strectmne: L:2 Tt F:v Cib
il feciwres, T: itarials, P proviteals, £ fotal orodii

O = 2L+Ti+P for Full Semesier | C = LT+ 5P fiw Holl Srmesies
fn rivee al Siatto or atker moder, fe comsact eurs may b comverted oo egwierlend TR

Justification £ Meed Tor Introduction:

Hres ansfer wnd Mass wansfer mre cote subyects of chemcal engimeering disciphine with s¢veral sspects haviig
comrma ongms. The course will cover i detal vurvoes topics of the beat ond moss trenster with i cmphaso on ther
incluirial ppplicatioes, The course will sl emphasze (be conneoton with nther come coarses

Leximing omtronwes: At the cod of the coarse, the students shoald be able

o Anabyre uml solve problens relited s comvective hesi immsier, pufiaiion, and imerfocial mass meesfer wich aml
without chemical roscisons

e Eaplain the basic formes of the theonics of nterfucis] mass msnsies

o Deirgn differemt types of heat exchangers

T

Samets) of other Acndemic unbts to whom the course may be relevant: None

L

i the Avodemic Calendne <}

| Pre-requisites, If any: NA

Confenis:

Imiro o heod bonsfer. A gquack review of conduchion
Earcnibod sutfaces (varinble urca, rfinite fin)
Uinsienidy sinie conduciion

Review of neiural and ioroed comvection

Film ol overall hoat tansfice cocificienis

anvection with phose change: boiling (pood and firced convechon bailing) usd e condensanon
Rodintion

Heal eachangera: prncples of proccss design EMTDL shell and tubc. duabde pipe e, ntemal dotels oa bea) !
exclumger (Haffles, passes on shell and uhe gule, elch

Inirodhaction: Beview of mas frmmeport concepis

Fundameniels of micefoeml mass passfer and thevnics of mos mansfer

Eflect of chemicul resctin on msss iminsfer




Texts ! References (Tl tolal numbier to by revtriced to 6 - 8 Wizh mferrmeer anrr e given, expecially for e-bonis. Complete
aietuily o Tl Refeneeer shomld be pridod. Boed: Authors (faibials & Lavt mame), Titlke, Siition (Optsonal). Paeblivheor Tear:
Sorrrad Arifefeer duthorr Dbl & Lo seerel. TIe: Karreal e, Vadumic, Firge sus,, Toun Web Reforemces:

Avthors Organativn, Tiéle, Tear (F avelabic], DRL) For e mfoneacer mentiog e o-fink.

i |1 Fundamemisds of Feat and Waas Tansfcr-Thoodre L Berzman, Adnciine 5. Lavene, Frunk P, Incropons, Davad P
TheWwint - 47 edifson 2017 -Wiky

Mdfusion — Mo Transfer m Flmd Syeeme, E L Cuseler, | .I"'J-.'-:Ehnn. 20, Canshndge Um'l,".'l.'li'l'_lu' Press

Heat ond Mass Tronsfer, Fundemestal aid Applications &% Editioe - Yunes A Cengel, Afshin Jabasalals Ohajar
- Mlezraw-Hill Education | 2020)

)
3

Names of Tnsiruetars (40 fooar mre idracioe vherla be o pormement fooulfy member o TTE For core cowrses dhore should be
il duawd B Bistractors )z

Prof. Ganesh Viswanathon | Depanimeni of Chemical Engimoaing)
Prof, Yenkat Condabala {Department of Chesmonl Enpneenng i

Existing comrsefs), {offered by the same or otber scademde units) which hove significant overlap with the
preposed courses Nong,

The soft cupy {doe & pidf e} of the shove course proposal is sent ts seademie office an

Tipie; Ti-Dec-2622 Slgnature of the Hemd of the Acodemde Unli



INDITAN INSTTTUTE OF TECHNOLOGY BOMBAY

for Revl of E Acw
{Resiasd Eommil for wse Al 2L H)

Name of Academic Unit: Department of Chemical Englncering

(A} For Ingroduction of o new acodenile conrse

Course

(B} For Reviston of the existing course {Coorse no. and s file) | CL 324" Chemical Beaction Engineering

_ (The cowrse wo. will remaln sume. for (5] .
Tick ®*  Course No. Existing Proposed
W) |Tgnore for (A)] [Tgnore for {A)]
o

Structure L: 3 T:1 P: 0 C:8 :L:E T:l e 0 C:i'

L'ontent (Add separute shoet) Mttuched

Toxts and I, Elements of Chemical Reaction 1. Elements  of  Chemical  Reaction

References Engineering. H.S.Fogler, 6® Edition,  Engineering, H.5.Fogler, 8 Edition, 2022,

(including e- 2022, Pearson, Pearsan.

bhooks) 2. Chemical Reaction Enginecring, O,
Levenspiel, 3rd ed, 1999, Wiley| 2, Chemical Reaction Engineering, 0.
Eastem, Levenspiel, Snd ed, 1999, Wiley

3. Chemical Enmineering Kinetics. Joe Easieri
Mauk Smith, 3™ Edition, 1981, i Chemical Engineering Kinetics, Joe
MeGraw-Hill Chermeal Engineering Mauk Smith, 3% Editdon, 1981,
Series McGraw.Hill Chemical Engineering
Series,
Tvpe . r[!ﬂr: .:;E'-:ln:
Ay Ciiher
{Please specify)

.. u'r;.t q-.' 1 i redewani bux-;rtmm- change is propossd.

The shove proposal 18 found to be acceptable by the academic body {UGC) m its meeting hild on 20.Dec-2022
The committee recommended the introduction of the new course for copsideration of UGPC

\ Motz

Db 20-Dhee-2022 Slgnatare of Convencr of DUGCDRGC PG

To : The Convener, PGRC/UGPC



Iniraduction of Mew Academie Course

.i"hmwwl':ﬁu'ufu'huﬁmﬂ.ﬁdhﬁmhﬁmmﬁdﬂfrﬂk}hﬂﬂhrﬂﬁﬂﬂnﬂg#ﬁﬂﬂgﬂm#ﬁm Theet e gy
i do B denif e Nee Academi ﬂ”&tnﬂfl‘ﬁrm"rmpl e vl fo B Reglitvde gdrinr) “oliormifEit de i
Mame ol the Academic Units Department of Chemical Enginesering

Academlc Pregrammme: 8 Teok

d

Type: Lore

Thitbe (Fiwiteol to 50 cheracters, mchaiing the spaces denees e sl

{Chemical Reaction Engineering

i} Dmrafion: Full Scmester

() Too e ilered mormmily in- Spring senester

Credit Structurc: L2 T:1 Cod
it fecdure, T wetoriele, Poogwacticels, © Gl crmaliia)

(O = ML+ TIP for Full Somester | C= =T+ 5P for Wl Semeaser
I wane o Sondie o opher modes, e comfaat bomes sy be comverted #o cquivatenr TP

Justification / Meed for introdwction:
A firw' changes hnve been made o the existing counie contents

Chemical Reaction Engmeening (CRE) 15 0 core chemical enmineering: course that mtroduces students to
eoncepts of chemseal kinetics and reactors, CRE pluvs a vital rbe in the design of chemical reactons, which
ire centhil o the chemical and petrochemical industries.

Al the end of the counrde, studenls should be able ta:
s Analvze kinefics of chemmical reactions
&  Design ehemileal resciors with and withoul 3 catalyst
#  Diognose reactor malfunchonimg wsing resudence time disinbution

T
B.

Same(s) of athar Academbe wilts bo I‘.I.tll'lﬂ].!l'ﬂlr.l.l' may b rﬂmll I"i‘nlr

1Prlll-[|'ll.‘:ﬂ‘i!l.ﬂ'll! NA

. The laxt date of vrbuwissian of Canree Proporal to the Acadearic office for cimsideration of the PGPC UGPC iy given
im e dcadenete Calendar <hitpwoaow jith sc in'newscadhome Yoacadealonder jspeg,

Course Comteni:

Introduction

Kinetics of chermcal reactrons: Elementiory and non-clementary reactions

Oirder ind rate constant from experimental data

Design of bateh reactors, wheal CSTR, PFR for systems without and with densty changes; for syslems with
madtiple resctions; and for systenss with fempersiure éffects,

Catalysas; Introduction, mechumismes, kinetics, reuctor design

Catalyst deactivation: Kineties, reactor design

Residence time distribuiion: Trucer; -Eh-]‘lﬁ‘imﬁl-bl E amd Fxurves — CSTR, PFR, Lamingr fow esacior;

dl.uEumtl:s PFRCSTR m senes; mixing properties; zero parsmeter models.
| Additional Topics: Dine-porameler models




Texis ! Referemoes (The ot smaiter o be resrictod o 8- 8l seferancen mun b prven, expacrally e e-Beods. Congplite
ettty nf Tevin Beferemers shoskl he providen Saaky dipthors (el & Lond naoeey, Tie. Edlinfow i), Fpbiicon Ko
Jorrnnl Artiplesy Astbor ffarsals & Las napie) Tk, owmed nome, Haleme, Mape nos, Bear Wb Baferinees:
AsthorsAFrnnmmtion, Tite, Fear (f araifnblal, LRL | For eomeferences mowtion fee e-fink

1. ‘Elements of Chemical Reaction Engineering, H.5.Fogler, 8 Edition, 2022, Pearson.

2, Chemical Reaction Engineering, O. Levenspiel, 3" Edition, 1999, Wiley Eastern.

3, Chemical Engineering Kinetles, Joe Mauk Smith, 3 Editlon, 1961, MeGraw-Hill, Chembcal
Engincering Series

mames of Trstraciors (4 lewd e desirmciar siondl b g peemanes Ty sember of BTH Foecove comme e sitondd Be
of frant tvrr fopriruriorEt

frel abhije Chatergee iDepariment of Chemicsl Engmneering )
frod. Pramesd Wangikar { Deparmment of € hemacal Engincening

Existing course|s). (offered by the same o other scademic unlis) which have significant averinp with the
proposed course: Thone is s ovetlap with dlw course cosients of OL 324 Chemical Resction Enginecning

The soft copy {doc & pidf file) of the above course proposal 1s sent to academle affice on

Date: 20-Dec-2021 Slgnature of the Heod of the Academls Undi



INDIAN INSTITUTE OF TECHNOLOGY BOMBAY

L 1% b s Nl

i s

L 1211
{Heviee] foaemai for wee drom Apnl, 2014

Name of Academic Unit: Department of Chemical Faginesring

1A} For Introduetion of & new scademie course Hiled
(Use the attached form for detalls of Introdecticn of new conrse)

(B} For Reviskon of the existing comrse {Course no. and its dile) : CL 306; Chemcal Processes

{The course no will remoln sanse, or (1]

Tick #| Course No. Existing Proposed
4/ 1 | Mgnare for (A)] [Tgnore for (A)]
Structure L3 T4 P:0 i :h L: 3 T P ik
LU onbont
Taxis and 1. Chomical Provess Technology, van 1. Chemmieal Process Techmobogy, wan Thepen, A 5
Reterences Dicpen, A Makkes, M, Moulig, 1A, Makkee, M-, Monlijs, ), A, 2™ Fdsion, 2011,
books) 2. Fine Chemcals; The Indusire amd the 4. Fine Chemmenks The Industry and the
Rasiness, Peter Podlak, st Edation Husiness, Peter Pollak, st Bditipm, 20007,
2007, Wikey Wikey
3, Fine Chemical Samnficiee 3, Fime Chemical Mumaibowre: Technology amd
Technndngy amd Engincering, Cybulaka Ernpincering, Cybaleks A, Moulijn LA,
A Moubim LA Sharma MM, and Sharma MM end Sheldon BoA, 2001,
Shelidon 1A, 200, Elevier Ebswier
4, Kk Othmer; Eneyclopedin of Chomicnl |4, Kok ©dbmer: Emcyclopedia of Chemical
Techmoluzy 5% Edmon. Wilcy. Technology. 5% Edibon, Wiloy
Type Core Core
Any Crher
i Pleaze specify)

* _tick {4 ) in rebevant boy, wisere clange is propised,

I'he sbove proposal is found to be acceptable by the acodemse body (DUGL) m s meeting held on 20-Diec-2022
Thie committes recommendied the introduction of the new course for consideration of LGP

Dhate: 26-Dee-2022
To: The Comvener, PGPCUGRC

Slgnuture of Convener of DUGCDPGOPGE




Introductlon of Mew ¢ Course

Antumnp {proposal submisston by March) / Spring Semesicr {proposal satimisslon by Octoberj*

The puvperal shoukd be swimivtod botk m hoed copy and edectrowic fornm (dec omd pdl flle) mrsg the format ax grsm befowe The bt copy
Iy frr b sewd Jo e Avadomic Ofcr anal dbe mof COT b il 4o . Hﬂgdﬁﬂhﬂmﬂ '\'-.lﬁ'm.l.m'ﬁ:nu'l'ﬂr.m'_m'-

Namwe of the Academic Unbl; Departient of Chembcal Englneeriig

Academic Programme: 5, Tech

Ba

Type: Copy

[

Thle it vt fo 50 charavieer, wclsdieg the speoes herwean the vl

Chemical Processes

(1) Duration: Full Semester

(i} To he alfcred normally n: Spring semester

Credit Strecture: Ly T P Cin
i1 Lecheres, T, futarkals, ™ praciicede. O fotad omalida)

0 = 2L+ TP for Full Semester ;= LTI for Half Semexice
T e o Sroulor i anker mades, B condact Bewrr may b comeerted o egrvifeny LTP

Justification / Meed for tntreduction:

A few chanpes hove boon made wo the expting course comients

The prmary mativanom of ihe coarse = to famaliacize shedents with various prodection processes thst foem ihe core
af the chemseal process inifsirics. The processes are drawen fram vanous sul-secton ssch os Petraleum Refining
I'emchomieals, Speaalty Clenoeals, Pharmacasizals, [nergenic Chemicals smong others. Procosses s anobyzed i
highbight ikeir unique Teotures and cormect them o the concepts stufied in other core courses such g
Thermodymamics. Hesction Engincening. The course ennbles stadengs o compane processes in varous seciom o
it fy stemdanitics and differences such i balch vs commuous procossing, aalare of downstreain scparion
procesics This oomse &orves 6 g wfel EIrvEy o varous 1ypicad process florw :h.m:ﬂrtg bl.qu.lrrE hbocks aod monifs
whigh the susdenis can willize when synthesizang o Dowsheet for their design prajecl

Learning omtcomes: Ai cthe end of the coune. the sidonis shoeld be ablc fo;

Do and describe the prodocton rowies for commen imdustiial chemicals

Criticully ansdyre she need anid function of varaos Blocks in @ chemicol process flowsheet

Connect process flowsheet fratures with concepis from thermodymamics, knetics and nther come mibyects

Identily simnlarics und differencce M processes from varoms sub-scciois of the chamacal indisiry

‘{lnl'lai :l'ull:r -l.-:mlrni-: Iih tw whism thmmmybrnhul Nome

AL MLk relie T LR Ll LIS e, Enk SR

Confents:
L Frocesees in potroleum refining
L] Heierogeneous catalytic processes for ibe manofactore of mognic ol orgome chemscals

- Haismisge ieonis cotnlbylic proceses




- Fune and specalty chemical procesaes
L] Bantechnology proocsss

lik

Tenks F Relerences (T foval nuwbir to be reatrickead s & - 5§ Meh rofoemees e Be givew, cpmdally e e-booika.-Compicie
deninls of Tty Raferences shpnla be pounvidel. Bood: Authors fadopls G Lot mamel. Ty, Edfoo (wonall, Peldotier Teor
Jonrmal Artfefexr Authors (ourinls & Losd e, TIne havenal some, Tolone Page ios, Year Wb Roferemeesy
Awthorstirgamizarion, Tile, Ter o avilahley, DRE L For e-rofermscor mention i e-fimk

Chemical Process Technology, van Diepen, A.. Makkee, M., Mooliji, 1, A, 2* Bdition, 2013, Wiley

Fine Chermeals: The Industry ond the Busmess, Poeer Pollok. |st Edrison. 20607, Wilecy

Fune Cheimeal Manufuoture. Teclmology oml Engiseerane. Cyinilaba A Moulipn 14, Sharoe MM ded
Sheldon B.A.. 2000, Elssvier

4. Kk Othmer: Ercyolopodn of Chemicul Technolegy. 3% Edibn, Wiley.

b e —

Sames of Instruefars (Al fasf sae matraone shoadd Be o porssrrent il momise of [ITR For pone ceam G chauld fe
o Jeand b Innfraectorr

Prof, Mudhn Venjormar | Depanment of Chemical Engmeeniag)
Prof, Sonjoy Mahajue (Dopariznent of Chemmical Enpincenmg)y

Exlsting course(s), (dTered by Hie saime of ather acadenls unlts) which have significant overlap with the
proposed course: Nong,

The soft copy {doc & pdf fike) of the above conrse proposal Is sent te scadeinde afice on

Date: 20-Dee-2010 Signatmre of the Hemd of (he Acidlensle Unlt




INDIAN INSTITUTE OF TECHNOLOGY BOMBAY

Mew Agademb ! Revisl
ﬂlnwdﬁ.'mmirrnrrtﬁ-m Apnl, 2614

Name af Academic Unit; Department of Chemical Eagineering

1A) For Introduetion of & new academie course Bled "Chemical Procass Design (1
(Use the attached form for detalls of Introdecticn of new conrse)

Introduction of Mew Academie Course

Autumn {proposal submission by March) / Spring Semester (proposal submbssion by October |

The progpena! showld he stwnten’ badle 07 foard ml.!.nmp'Miplﬁ.- {idac awd paf file} wrieg e et a1 griaw il The Jard copy
dx e by e b et Avadomac Qe o the soft ooy be cmealod a0 . Fe et deademics <dimomdii b ae ™

Natne of the Academic Unl: Department of Chemical Englneering

1. |Academbc Programme: 5 Rcl

I |Tvpe: Core
Thile i e to 50 choraciees, eclvalng e spaces hetwoon e warsfy
k R
Chemical Process Design 11
(1§ Duration: Fall Scmester
4,
(1) To e allered normally b, Asieme emesien
| Credit Structure: Ll T2 P00 Cia
(L) Reomres, T tiudarlnls, M practicelr, O fofarl credid
3

0= L4 Ty e Fall Semestor Co= LeTrtl 32 for Hali Sementer
f.H o of Sl e r.l.l.'ﬂ.'n' mml'rL the |:1i.ll||'|:.||.'|' ru?ilr.l il e r.T.lrrl-'rHrn' Fed -l:vl;ln’.h'n'k.l'nl LTP

Justification / Need for Introduction:

Thas cowrse folbkows thi carlics course, Chemical Process Design 1 Process gnd mechamical desizn of the equipment,
ard ceomomc onalyus of chemical process ane camied ou in this coarse,

o |Learming omtcodes: A1 che erel of the conarae, the students shauld be able to

™ Selen ond desrgn priwcess equipmcnt hased on the HTCCERE Teduanemen|
- Dresigin inechmiscal aspeots of the basic process cquipmment

- Analyre ecomamics of the chemical progess plani

- Relsie o the new trends i chemical process dempn

3 -'"i'll!lﬂ'll il other Acodemie aults to whom the course may be rebevant: Noene

P-. ,Pr:-rﬂ;lhlru, if anyv: Chemdend Mrecess Design |
- The st dute of sabwisvion af Coarse Proposal (o the Acasdemic office far consideration of the PGP UGPE is given
in the Avadewie Colemdar <http:' wawwsith.oc.in/ newacsdhometoscadcalendar, jsp=h




Confenis;

Theary compinenl:

Process equipment selection and desien
Tocess svnpoinics

Smstmnabiity consmdamtions {n poocers design
Imlasirial coology amd circular economy
Produsct desiz=n

Trocess imersifcation

Practbcal companeiil:

Equipment sing

Drctasled soonomic calculations ol the proccss plam
Trocess impeovemem b pchiove sconomic ages

Prehiminary hie cyele assessment' fooirnt snalyvsms

O 0 o @ G D &

o o

Texts / References (Tie fobl mmber fo be mevbrinkad do & - & Peh mfemmeer moy be givew, epecially for e-boots. Comprien:

alerartly 0 Flew Befprepoes stvalal be vl Bowd: duthor Tadials & Lo semel, Tiele, Edftion fipuonal) feilidier lear
dopurward Arttefens durkors (irwale & Loy saee), Tide, dopnal meame Tbime, Page sox, Tear Mok Roforemerss
AwdiversCirpani=ation, Thle, Yoar (ff aveiinhicp, ORE 1 Enr e-rterencey seendi e e-link

. Chemical Process Deslgn, B, Smith, 1995, MoGraw Fill

2. Product and Process Dwsign Principles: Synthesis, Analysts and Evaluation, W.D. Seider and J.D.
Seader, £ Edition, 2016, Wiley.

3, Conceptual Design of Chemical Processes, 1. Douglas, 1985, McGraw Hill.

4. Plant Design and Economics for Chemical Engineers, M5, Peters, K.D. Timmerhaus and R®. West, 5%
Ealitbom, 2003, MoGraw Hill,

Names of Instructors (A feust ese matrsctior thived b o persmement facnlty member af B8 For core coeraer dhaove thoulid fe
! dipand e Iriafradcioe j

Prof. Sun Jogwer | Depariment of Chommical Enginecring)
Prof. Yopimde Shasir (Depantment of Chemical Prastnecring)

Existing comrie(s), (dlered by e vame or olher acabembe wnlis] wiich have signiflcan sverlap with the
proposed comrse: The contents of he comrses. CL 405, CL 419, and CL 452, have boen canstined i the proposcd
EUHIETNG

¢ 14-Apr-2021 Slgnature of the Head of the Acudemle Unli

The proposal submiited for this course on 20-Dhee-2022 had the following desinbuteon for the lectunes
(L}, tutonals (T) and practicals (') every weok for the six credits: L: |, T: 0, ond P*: 4. Based on the
UGPC suggestions, the distribution was discussed in DFM held on 12 April 2023 and it has been
modified o L2 1,T: 2, and P; 0




INDIAN INSTITUTE OF TECHNOLOGY BOMBAY

L 1Y AL SRl NN IFELE & k 1
{Heviee] foaemai for mee dram Apnl, 201 H)

Name af Academic Unit; Department of Chemical Eagineering

(A) For Intraduction of & new academic course titled “Chemical Process Destgn 1°

(Use the attached form for detalls of Introdecticn of new conrse)

Intraduction of Mew Academie Conrse
Antumn {proposal submisskon by Mareh) / Spring Semester (proposal submission by October)®

T prsped ehvawdd hie stminted ot in lared cape anil alacfromde form fdae awd pafl fe) wrosg the fnrmar o grvew Sefine Thar e pepy
Ay v P e o i Acaaemde CYffce awd e ral copy be eweiledd W Y Regertrant doslemic) <drormidiickoe in>

Nome of the Academic Unbi; Depariment of Chembcal Englneering

1

|
Academic Programme; & ook

Type: Core

Tl ¢ it i 0 characiver, eclsding e spaess Diveenn e waslis

Chemical Process Design 1

(1) Duradion: Full Semester

{1} To be affered normally b Spong Scincss

Credit Straciure: 12 T iva Caiv
(L. Secheres, I tutarunly, 2 procicelr, O fofal omvadiing

W=+ ||'J+J-'_|'5nr Full Semester - £ = L+T40 !'ﬂ-'_r'nr Hn.d_'r Semerrer
in uun'n'." Sivaadfor cr alkar mi.ldn.. phe comact hours ATy e camverted e .:'qru.l'HrI:'.rr.l LT

Justifention [ Seed Tor introductbon:

The eourse will build on the fusdomentals of scverl core coueses of cleemecal engineonng. und 1 infrodisces svstomatic
mgtheds amil toode bo design o chemicol procese. The smudems word oo design project that hakences theoreticnl fzaming
with hench-onpraciscals.

Lesrming omfconws: Ai the end of the course, the studenis should be able

- Develop soncepine] process desrgn for conimomne and batch proooses
- Dacsepin and simvolate separston systems amd heat exnchangor nerworks
. Perform preliminsry design apstimasatoon of chemscal processes

amets) of ather Academic uwnlts to whnm the course may be relevant: None

[

Fre-requisites, if any: =5

. The dnsi date of submisuira of Course Propasal te the_Academic iffice for considerativa uf the PGPCY UGPE is given
im e Acwdesmie Colemdor <hitp:Ssoawciith ae in‘mewacadhome toacadealender jspb

Conlents

- Theery component of the course

- Provcess design nmd development




Groon chommtry and engmccnng

Proocss safely

Dcsign of batch progess

Diesion of separation systens and heot exchanper network
Optirization of deigm

oD aa 0

Fractical component of the eonrse:

Project lopme siélection, scoping. and [Reraitire rovicw

Process identificution and plam sizng

Limcar mazas balances

Process Nowshea simialarion

Develnpment of process flmysheet incliding reacthon and sspambom system
Flowahoct oplznmzabon

Drcsign of beat exchange netwerk

O OO 0o -8

Texts / References (Tie foal mmber fo be evtrinked do & - & Feh mfemmeer moy be givew, apecially for e-booits. Comprien:

alerartly 0 Flew Befprepoes stvalal be vl Bowd: duthor Tadials & Lovr samel, Tiele, Edfibon fimional) Peblisher e
dopurward Arttefens durkors (irwale & Loy saee), Tide, dopnal meame Tbime, Page sox, Tear Mok Roforemerss
AwdivarsCirpani=ation, Tile, Yoar {3 aveinbisp LDRE Eor e-rareneay weendin e e-link

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

2 Product and Process Design Principles: Synthests, Analysts and Evaluation, W.D. Seader and 1.0
Sedder, £ Edition, 2016, Wiley

3. Conceptual Design of Chemical Processes, 1. Dooglas, 1989, McGraw Hill.

4, Plam Design and Economics for Chemical Engineers, M5, Pelers, KD Timmerhaus and B, West, 5°
Editicn, 2003, McGraw Hill

o I P S L B LT LA LS

@ fovard e Darractornnds

rof, Sujin Fogwar | Pepanmse s of Chemical Engineering)
Prof, Yopcodr Shastn |Deperiment of Chomical Engmeenag)

Exlsting comrseis), [iMlered by the same or olber icademic unling which have signlfleant avertp wiih ihe
proposed conrse: The contents of the two courses, TL 451 and CL 453, have boen cominned i the proposed course.

Tate; 14-Apr-2013 Stgoature of the Heod of the Acadesle Unli

The proposal submitied fior this cowse on 20.Dec-2022 had the following distribution for the lectures
(L} tutorials (T) and practicals (P') every week for the six credies: L 2, T, 0, and P: 1, Based on the
UGPT suggestions, the distributson was discussed w TFM held on 12 Apnl 2023 and i has béen
modified to L: 2. T: 1. and P: 0




INDIAN INSTITUTE OF TECHNOLOGY BOMBAY

L 1Y AL SRl NN IFELE & k 1
{Heviee] foaemai for mee dram Apnl, 201 H)

Name af Academic Unit; Department of Chemical Eagineering

{A) For Introduction of a new academibc course “Chemical Engineering Thermodynamies™

{Lze the attached form for detnils of Introdection of new course)

Intraduction of New Academic Course
Autumn {proposal sabmbsbon by March) / Spring Semester (proposal submbssion by Oclober)*

The purepon! showld be nbmitted botk o ard oopy and electromdc fonsi fdoc amd pdf e} nring the foremi ar gteen befow The band copy
A i b s phe Acsdomie O ce e the rolf oo be conellodl w0 . Regnitrandoadeniicl <dmcod ik, o =

Nume of the Academic Unit; Department of Chemical Englneering

Agadembke Frogramme: 8 fech

a4

Tpe: Core

Thille {1 favfied o 54 charciers, wotsdier e IpRTT Petwerm e ey

Chemical Engineering Thermodynamics

i1y Doration: Fall Semester

(i} T bee wffered narmally bn: Autimn secster

Credit Strocture: L:2 T:1 o Cr
(L Leerres, T0 twlarisls, P proctieals, £ fofal onedits)

0 = L4 Tis P for Fell Semester . O = Lo Tr U5 for Neli Semester
i cirse of Sl or arber mades, (e crandacy fmars map e camvertind o egwiielens L TP

Justification | Need for introduction:

The primary purpusc of the course s fo modues and use ik prneiples of thernwodynamics. The cowme 13 inlended
io provide bath classicn] kent, mork caloestwnns m o mechmmez| sysiem, o also free ercrgy and egualsbrium
calculations in o mulooomposent, mubtiphlese svseem, of special relemsce 10 ey separtion procese ad varous wl
aperition.

Lewrnimg ouicomwes: At the cnd of the cowree, the aiudenms shiould be sblc o

®  Muke mass, eoergy amd cmiropy Balance far any phivaieal and chemics| transformation i o Buich o & contimims
wywtem for dermang heat and work requirements

& Colailaic the vanoas thormed ymamme properives for both ideal and reaf sysicms and mixiuses

o Anabyze aisd calculabe plose and eescrion equilibrimm in nsuliisampysnent ssteins

e Apply ibe equilibrium calculanions to anit opernbons such as distiliabon, leuching, extmgtion

b

T

Name(s) of other Acodemic unfis to whom the conrse may be rebevant: Nome

| ;I'-E—llq.ll.llf I any: NA

"o T davr dare of mbmixiion of Cnrese Propoxal to the Academic offiee for comvideratimn af pha PR D GPE e glhea
it the Avadestc Cafeasher <hiip:/'waw iith o in‘newasodhome toscadealendes, jsp=t




Conftents:

olumstre Propones of Fluils

Thermpdymamic Reversibihity; Firet Law, Sieady and Unsteady Stute Anplyses

Comat Cyele snd Entropy; Sccond Law: Steady and Unsteady State Annlvses; Statisiseal Inlerpreinion of Entrapy
Munwell Relations. Thermeslviumic Propemics of Real Fluids

T hermodymamic Analyais of Procss Devices Puampes, {ompressors, Meozles, Turhines, ete

Thermodymamics of lidcad Mixmres and Soletnans

Thermod ynamics of Real Mistwrcs: 1w of Panial Mol Propertics: Residim] and Exvcss Propoitses: Fugacity smd
Actrvity Coefficienis

Cratena of Chenucal EqubibriaSwahiliy of Thermodynamse Sysiens

Vaponie-L s Eguaililiin (Ides] Son-idoal sedeins)

Liguid-Liquid Equalira

Reacbon Equlrbne: 1omosenosus Beachions

Additbomal foplies
Vapar-Ligud-Esguid Equdibrna
Hold-Laguid Equilibie
Sahd-Cias Eqmlhrm

Texty [ Releremces (T ikl number fo b nevtrcked fe 8 - & Weh nofenrmcer s be gives. expecially for c-boots. Compricic
lefardly o Ty Bederomces ahonld be poviided Bk dutbors Tadials of Last samel, Tide, Edition (Gpaional) Peblisher Tear
Sl Armefers Authiors il & Load ey, Tide. Amena! somie. Jadime, Mgy ooy Tear Wil Keforemees:
AmtivareCirpanization, W Yo (Fevalnbic), U8 Fer e-maforences meniios the a-link

1. Imroduction b Chemical Engineering Thermodvnames, H, © Wi Ness, M, M Ahbaor, 1, 31 Somih, 8. T
B, ¥ Pdibon, M3, Melima Hall

Chemical. Bischemical, snd Engincering Thermodynamics, 5. 1. Sandler. 5* Editon, 2017, Wiley.
Chemical Epgiveering Thenmadhmamies, ¥ V.0, Rao, Universiikes Press, 1997,

Chemacnl Engineening Thermochmamecs, 1 Halrlbciser, M. Samacls, aed | Elmasen, Prensice Hall, 1972,

g

Numes of Instructers (4l fouar sse e tor vhoma Be o et focuity member ol TR Fow core couraes Shene sthouli &
il et e BrpvirscineT s

Prof, Hemmam Namavati | Departisent of Chemical Engincering)

Prof, fumpa Adbakan | Depariment of Chemical Engmeenng)

IMof. Bnbul Dasgugra {Dopariment of Chemcal Engineenme j

Prof. Rajdip Bandyepadbyaya | Deparmment of Chemcal Engisesing)

Existing course(s), [offercd by the same or other pesdemle units) which hive signiffeant sverlap wiih the
proposed cowrse: The topws of the two thermodynamees courses, UL 250 ond CL 255, have been combised in the
prupsad coune

The soft copy (doe & pdf flbe) of the above course proposal s to be sent to academic oiTice

Date; 20-Dec-2022 Slpnatwre of the Head of the Acodemile Unlt




INDIAN INSTITUTE OF TECHNOLOGY BOMBAY

{Revisea] towmmal dor wee Inom Apnl, 2008]

Name af Academic Unit; Department of Chemical Eagineering

1A) For Introduetion of & new acadenie course Bled “Al and Data Selenee™
(Use the attached form for detalls of Introdecticn of new conrse)

Intraduction of Mew Academie Conrse
Antumn {proposal submisskon by Mareh) / Spring Semester (proposal submission by October)®

T prsped ehvawdd hie stminted ot in lared cape anil alacfromde form fdae awd pafl fe) wrosg the fnrmar o grvew Sefine Thar e pepy
Ay v P e o i Acaaemde CYffce awd e ral copy be eweiledd W Y Regertrant doslemic) <drormidiickoe in>

Nome of the Academic Unbi; Deparinsent of Chemical Englneering

|
I | Academic Programme: & Fech.

1

Type: Core

Tl ¢ it i 0 characiver, eclsding e spaess Diveenn e waslis

Al and Duata Science

(1) Daration: Foll Semester
{1} To be affered normally b Awene Semesnor

Credit Straciure: i1y T:o iva Caiv
(L. Secheres, I tutarunly, P prochcelr, (£ fofal omvadfing

W=+ ||'J+J-'_|'5nr Full Semester - £ = L+T40 !'ﬂ-'_r'nr Hn.d_'r Semerrer
in uun'n'." Sivaadfor cr alkar mi.ldn.. phe comact hours ATy e camverted e .:'qru.l'HrI:'.rr.l LT

Justification / Need {or introductios:

Al and Dot Spipnce how been proposed as 1 core course 0 the sew LG curmcnium,

T | Namesh of other Acodemic amits o whoem the course may be relevant —
& |Pre-requisies, i any: —

*lmmmq’mmgmmwmm&ﬁrmmwmmhm
im the Acodewnic Cadenaing | s M j=jrk

Confents:

Al amil Dl Selende In Che ialeal Englaecring: inioduction o supervised lesmmimg. Whst are leaming abgectives?
Sdoinynhing cxamples of the aic of Al and Data Science in Chemical Engincermg and broad ciiegones of problema m
AL Commections betweon Al nxthods and paobabibity statistics.

Indroduction to Frobobilify: Sample Spaces and events Probabaly axioms. Properiies of Probability, Cownting
Techniguea, Rondvm Venaldes. Expeotations and Varmncos, Voualeeing PEF: Poant plot PDF. COF, histogram,
hinning is=ucs i histezran, Condiconal probabslaies and cordiponal eapeamion: lmlependence Dagusrian discieie
ardl contimpon distribuitons. Hovansie diginbobions. Vienal |1||:i|1-n1|:|'rp'l.l11.-|1nu:h'i|1- between twn voriohles: bi-yarope
histogmiz, condiional PDOFa Jous Probalaliy disinbaimons, Mulbyvanele Mol Dismbaisome sath e




comrespunding menn vechars, vanenoc-covanance mutnces aml cormelation mabnees.
Programming Basics: Pyibon/® mfroducion
Sampling Distribathons: ceniral limit heorem, ssmple mean, semple vanasce, and (heir disirbisions,

Parameter estimation:
Poinf calimmics: Maxinnim Likclibood Estimation. maxinnim o posterior estimation {resuluresgion),

}Hupeﬂmuipumlnhmnm:uﬂlml.:ﬁnm
Confidinee Imicrval cxtimates

H}?Ml‘ﬂﬁlg: Type | and Type 2 armors. Tesimg for perameters of o normel distmbohon. amd for perceeinges
bused o o single somplo end buscd on fee somples. Introducton o 1ho cha-sguared 1est. The concept of pvalac.

Hepresslon/ Classification: Geremliznbion and model complessty, binsvanance tradeoff, Traming, validation, and

tesbing. Clossifsoatron snd regresamon:  Lincar negreaszon, Logistic sesression, acural networks {os encupsulsison of
limesr and logeste repression). indscsic pondinear oxlension

Texty [ Releremces (T ikl number fo b nevtrcked fe 8 - & Weh nofenrmcer s be gives. expecially for c-boots. Compricic
lefardly o Ty Bederomces ahonld be poviided Bk dutbors Tadials of Last samel, Tide, Edition (Gpaional) Peblisher Tear
Sl Armefers Authiors il & Load ey, Tide. Amena! somie. Jadime, Mgy ooy Tear Wil Keforemees:
AmtivareCirpanization, W Yo (Fevalnbic), U8 Fer e-maforences meniios the a-link

1. Sheldon M. Ross, fatrodaciam is Probebiine mud Sanivicr for Engincerr awmd Scionis, 37 Editvon, Flievier,
24

g, |2 Prineiples and Techniques.of Duta Sicncc, By Sam Lo, Jooy Gongiles. and Deb Nolan, 2009, avadlable onfins sf
Intrpar e tex ook ds D00 org o

1, Python for date analyss, Wes Mokinney, 0 Reable, Jis

4. Rewview puper by Venkat Vemkoiasobrymanion, ~The promise of srivicm] ineiligense in chemicul engineenng: 1s i
b, fmally’?™, AKChE Jourmal, Volume 65, lanac 2 p. #io=4TH, 2004

5. Dmbs, Hart, anad Stork,  Patiern ClosmGestma®, lobn Wiley & Soms. 285

Maines of Instruclors (A feor mre datacter e e o permamo ooty seomber o TR For core oarscs dhere sl be
e eerud e frtraemony

rof. Slasad Bhamiya (Deparmment of Chemienl Enginssing)
Prof, Mana Bhoshan i Department of Chemical Engincenmgy

Existing course{s), (offered by the same or other acadenide units| which have signifieant overlap with the
| N muﬂ comrse: CL 202 Introduction to Dala Analvais b seme overlap wath the proposed course. However, CL
¥} has beem removed froms the new curmnicalem

Dute: 14-Apr-2011 Slgnatwre of the Hewd of the Acodemle Unli



