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B. E CHEMICAL | 2014 .

Proposed Revised Syllabus

* Elective Part |

l. Biechemical Enainccring

2. Industrial Piping

3. Encrgy Engineering

-

—

=*Elective Part 11

I. Faod Technalogy

2. Palymer Technology

Subno Semesler Y11 {1Part 1) Conliet Lhrs/¥Weels Exsminadion scheme
| | [ . | Duration of
Subjecis PR [k ¢ P Totnd [CT [ TH | TW | F Total | theory
examination
Process © Dynoinics il _ 2 20 = A 100 3 Hrs
CHE 301 Cantiol I 4 0 -
Process Eouigmem  Desion | . 100 1 Hrs
CHE 402 and Drawing-11 . % 24 80
CHE 403 | Teansport Fhenpmena g - 4 20 [ 80 |- - 100 | 3 Hrs
X Industrial Soluely amd | £ Hes
CHE 404 Mznavsmeni l 4 s b ] 100 3
CHE 405 | Elective [* 4 |- - 4 20 |80 |- - 100 | 3 Hrs
Protess  Dwilobivs ol I i ? . % His
CHE#21 Conirol Lab | Z 2 23 50 .73 =
Process  Bguipment  Design . - . - 2 Hr
CHE 422 znd Draviini-11 Lob = “ 25 30 (e 3 Hrs
CHE423 | In-plant Traming seminar | - . - = = a0 5 20 -
CHE 424 | Project Part -1 I- |- 4 4 - - 50 - 0 |-
Total (Fart 1) HEE s [ 28 100 | 400 | 150 | 100 | 750, | -
Sob no SEMESTER VI (Part I Coapdael Trs!Week Expmination scheme
; ! ? Duration ol
Subjeris i T I Tetal | CT TH | TW F Total | theory
cxaminafien
Crifgat [oracees. wasalin kg < Ty | e |- : 100 |3 Hrs
Simulation
T Advaneed Suparation | . y ~ " . X
CHE 452 Pt e b E 20 20 _ 104 3| Hrs
CHE 453 | Petrochemical Engineering a2 fai 0 ds 4 20 | &0 |- s 100 | 3 Hrs
CHE 454 | Elective 11** 4 |- - 4 20 |80 |- |- 100 |3 Hrs
» a1y | |
Capan [Doesss. Modeling and’ |15 15 - 123 |50 |75 |3Hs
Stmulation Lab i |
CHE 472 | Advaneud wpeten .o f2 |z |- f- |25 |so |75 |3Hms
rOCBEses
CHE 473 | Project Part 2 - | - 4 S lod ) 1o0 (200 13 His
Total (Part 11} 16 | - g | 24 80 |32 | 150 o0 | 750 | -
L: Lesture hours per week P riscticit] hows per week, CT: Class Test TH: University Theory Examination
TW: Term Wark P Prscticaleal Examination T: Tutosial hotrs per woek

3. Computer Added design and optimization

Page 2 of 34




B. E CHEMICAL | 2014

DR. BABASAHER AMBEDKAR MARATHWADA UNIVERSITY, AURANGABAD
. FACULTY OF ENGINEERING AND TECHNOLOGY
FORTI YEAR ENGINEERING
SEMESTER VII (Part-I)

mettas

[

CLIE 41 : Process Dynamics and Control

Teaching Scheme Examination Scheme
Theory: 04 hourshveclk Class Test; 20 Marks
Examination Duration: 03 hours Theory Examination: 80 Marks

Objectivies
1} Vo ha '-'J# :I-'.nl:lw!"duc of dynzimic behavior of first, s2cond and higher order systems, . - ‘

2 Te ]:n'r'n:'pn::-f'l::lcnw uf functioning of Fezdback contrel systzm and its applications

3 To secure h-’: knowledaz ol szlecting the ]:-n‘::pl:r Controllers in Process [ndustrizs

Unit I: Conteal Swslens:

[ntraduction to control system, paiis of control systems, lags inherent in instruments and process. Mathematical
Modeling of chemical process, Sine \r;Ilrl'nhI:i and state equations for & chemical process. The input out put
model, Linearizaticn of non-linear systems, selution of lnear differential equation using laplace transform.
Feedback and feed forward control, Black dizgram and development of block dingram, {06 Hrs)

Unit 1I: Dynamic beluavise of Grst order Syslens;
Firsl order system and their transfer funclions, Dynamie bebavior of lirst order system, pure capaciiive process,
first order system with variable line constan and gains. Response of first order svstem in series; [Meracting and

non-interacling systems. Derivation of transpart eqeations, {06 Hrs)

Unit I: Dysamic behavior of second order syslem :

Second order system and (leir twanslfer functions. Under damped and over damped and crj:iu;ul!y tamped
systerns, Traesporaticn lag, Dynamic behaviar of higher order system, Derivation of irznsport equations {06
Hrsh. ; . '

Unit 1%: Fecdbaek corirgl

lmroduceion o feed back conteeld, dvitrollees and Bl conirol ¢lements. Oynamic behavior 1:;1' feed back control
processes. Closed loop transfer function Centrol 2etion, block ditgram and application of control system for
ehemical rederors, distillition celumm, edsorpiion calumn |, heat exchange equipment like DFPHE, S&THE and

evaporator. (08 Hrs). i ; '

Unit ¥: Controllers:
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Proportionate, Propurionzte Derivalive, 'eopertionate Integral, and Propostionate Integon] Derivative. Desianof
feedback comeoller; Perlonmance criteria, selection of type of comroller. Tuning of feedback controller.

Stability analysis by Routh criteri nd Roet Jucus anabysis. (03 Hrs)

Unit ¥I: Frequency respuoses

* Frequency response onalysis uf liowar processes; Bode's disgeam, Myquist plor. Design of fzed back contral
sygteny using frenquency response wehniques, Boe's siability dingram, criteria, gain and phase margin. Ziegler —
]:I.Ich.z-ls teehnique. MNyquest staibilily eritena, Advanes conteol strategles; Cascads contrgl, feed forward control,
feticn control,. seleciive contrel, split mmge eontrel, adagtive and inferential control. Intreduction 16 analogue,
digital eomputer and D5, (08 Flrs)

Reference Bowks:

1. Chemical process corlrel: An Intreduction 1o theory and practice, Gen:-rg&ﬂml:r'han-b]':nmnuﬂ,Pn:nl!il:-:- -
Hall of lndiz. '

2. Process System Analysis and Control, D, R Coughnour.et 2l MeGraw Hill Publication.
Provcess eontrgl, Peler Hirrior, Tata MeGrvw Hill Publication.

4. Principle of Industrial lnstrumention , D Patranzabis, Tata MeGraw Hill Publication,

Section A Uit 1,2, 3
S0

Saction B: Unic d,
PATTERN QOF QUESTION FAPER

Six unils i the syllabus ghall be divided o equal parts ie. three wnits in each part Question paper shall be
st having two sections A and B, as per weight age of wnits. Section A question shall be_set on fiest part ard
sectiom B on second pact. Question paper should cover entire syllabus. :

For 80 Marks pupurs:

1) Section A & Svction B should be of 40 marks each,

21 Five questions in each sectivn.

3} Cutof five four questions asked should be of 13 Marks & one question asked should be 10 Marks.
43 10 marks question will be compulsory
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CHE J02: Process Equipment Design and Drawing-11

Teaching Schome Examination Scheme

Theory: 04 hourshweck Class Test: 20 Marks
Examination Durativn: 13 hours Theory Examinztion: 80 Marks
Objeetive:

1} Understand peingiple of equipment desizn.

21 Undersianding of desivn ul';fquipnu:nt for diflterent process.

3) Krnowing how to improve perlosmance of given squipment
UMIT-1
Assembly drawing of chamical equipment will zeeessories. DPHE, S&THE, Evaparators, jackeltsd vessels,
vessels with exteenals and intemal coils i
UMIT-H .
bechanical desizn and drawing of cheinical prozesses equipment like DPHE, S&THE, Evaporatacs,
Crystallizer Distillation columng, Dryers, olher mass transfer equipment . vse of B.1L3.{1.%) Codes expeciad.
UNIT-101

Piping design and layout: Pipe sicing lor gases and liguid , piping for high temperature, piping layout and its

faciors undear consideration, desivn of buried pipeline 2nd overhead pipeline.
Books Recommendied;

L. Unfired pressurs vessel code 153825124500 and TEMA standards hand book by Peroy™s

2. Machine Desizn by Mahadevan el

1. Process Equipmeist Design By Brovawell and Young
4, Pressire Heat Transfor By DD, Kemn

$.  Process Equipment Desige By Or 5.0 Dawande

Section A: Unit 1, 2
Section B: Uit 2, 3

PATTERN OF QUESTION PAFER

Six units in the syllabus shall be divided imo equal pars Le three wnits in each part. Question paper shall be
set having Lwo sections A& ard B as per weight age of unils, Szetion A queestion shall be seq on first part and
section B on second part. Question paper should cover entirg syllabus,

For 80 Marks papers:

17 Secction & & Section B slould be of 40 marks each,

27 Five guestions in each secinm,

3] Oulof five foor questions nsked should be of 15 Marks & one question asked should be 10 Marks,
41 10 merks guestion will be compalsory
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CHE 403 Tronsport Pheromen:

Tenching Scheme Exnmination Scheme:

Theory: (4 hoursiweek Class Test: 20 Marks
Examination Duration: 03 howrs Theory Examination: 80 Marks
Objeclive: ]

1} Understand physics and iathematics of momentum, heat and mass teansfer in chemical
cnsineering process, . :

23 Fozmulate and wodel e process of momenturn, heat and mass transfer on.a microscopic and
T maerescopic level congidering a control volume in a medivm,

3} Study steady stale aed unsteady siate phenomena in momentum, heatand wrass trnsfer

Unit 1: :

Viscosity & the mechinisms of mementin tansport: Inreduction of wiscosily and mechanism of momentum
transport. Mewton's lawe of viscosily, Newiontan & non-Newlonin fluids. Pressure & emperature dependency
of viseosity, Maleculer theoey of viscasity of gases & of liquids. (G Hrs} ; I

Unit 2=

Shell momentum balanges wnd velocity distibutions: Shell momentum balances & boundary cenditions, Row ef
a falling film, fow througl a eireular tebe and on annules, flew of bvo adjacent immiseible fuids, creeping flow
around a sphere, The equations ol clange for isothenmal systems: The equation of {1} continuity, {i1) motion,

(8 Hez) i

Unit3:
Thennal conductivity and inechanisn of cneray transport: Fourtes’s Jaw. Temperature & pressure dependence
of heat conductivity, Thermal comluctivity of — gases, liquids & sofids, Effective thermal condugtiviey of

=t

composite sulids. Convective transport of enerzy. (& His) :
Unit 4z ;

Shell ensrey Lalances and temperure distributions in solids & laminar flow: Shell encrgy balances — botndary
conditions. Hent condection with heal seurces ke, electrical, nuclear, viscous, sand chemical, Heat conduction

through & somposite wall, in 2 ecoling lin. Avalogy of interphase transport with momentism transport. (& Hrs)

Unit 5: : ;
Diffusivity and the mechanism of inass transpen: Delinitions of concentrations, velocities, mass flow, Fiek's
|law. Tempeature & pressure depeadauce of diffusivities, Diffusion in gases at low density, in binary liquids, &

incolloidal suspensions. Muss & ok trunspart by convestion, The Maxwell — Stefar equations. (5 Hes)

DUnleg: ;
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Concentratirn distribution in solids & in linae flow: Shell mass balances. Boundary conditions, diffusion
through @ stagaant film, with a homogenoas and o helerogeneous chemical reaction. Diffusion into 4 falling
liquid film - gas absorprion & solid disweibution (diffusion & chemical reaction inside a porous catalysd).

Analogy of interphase wansport with momeniem and energy transpart. (6 Hrs)

Keference Bopks:
1. Transpert Plienomena, B.B, Bird, W.E. Stewart, EW, Liphtfoor, John Wiley & Zons [nc.
2. Analysis of Transport Phenomens, Wi, Deen, Oxford University Press.
3. Momemum, Heat and Mass Tronspert, CL0. Benett, 1.E. Mavyers, MoGraw Hill Publication.
Section Az Unit 1,2, 5
Scction B: Unit 4, 5,6
PATTERN OF QUEETION PAIMLENR

3ix untts in the syllabug shail be divided imo equal parts ie. three wnits in each part. Question paper shall be
set having two sections A and B, os per weight age of units. Section A question shall be set on first part and
section B on second part. Question paser should caver entire syllabus.

For 80 Marks papers:

P Bection A & Section B should be of 90 marks each,

2% Five questions in each section,

3% Out of five four questions asked should be of 15 Marks & one question asked should be 10 BMarks,
4% 10 mecks guestion will be compulsory

Page 7 of 34
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CHE J04: Lndustrial Safety and Management

Teaching Scheme Examination Scheme

Theory: 04 hourshiweck Class Test: 20 Marks
Examination Duradion: (3 bours Theory Examination: 80 Marks
Objective:

19 Touaderstand e imponanes ol safety in 2n imdusiry.

1) Toable to work snd wake e surrounding safe and enviramental Nijeudly,

3} To wederstind the fundumsntals of behaviorad science applied in an industry

4y Tu wnderstamd process mamagenent through decisions on designing, meareanging and
itnprovement.

Unat 13

Safety and law Principles & proclives. nead for safety, detimitions, Types of pecidonts & dumages. Raole of
safery considerations in chensical plan design & operations. The Factorics Act 1948 & Factories Rule 1953,
safety related provisions, ESL & Werkmen Compensation Act and rules. Indian Boiler Act & reiulations, Gas
Cylinder Rules, SMPV Rules, MSIIC Rulys. Citizen safiety . (06 Hrs) '

Uit 23

rt-r'ﬁnirniz;uﬁnn of hazards. Personal Protective Equipment {PFEY. Wead Tor PPE, selection, standard, sapply, uss,
care & maintenanee of respiratery & ron respirntery PPE. Fises aad exploston. The fire triangle. Diislinction
betwsen fire & explosion, facturs contributing to firg & explosion, Corecpt of ignition, ignition energy, aulo
ignition, fire point and Tammabilivy Bois ele. explosions — various lypes & conditions [o7 1heir occwrmenee. (28
Hrs) )

Unit 32 &
Hazards ideﬂ‘liﬁtﬂﬁﬂﬂ. Process tcieards cleak|ists, hazards SELTWCY Hazards and ﬂFEthilEl}'S[udiﬁ U‘[AEGFL
HAZAN, Safety neviews vie, Risk assessmenn, Review of probabiliy theory, revealed & unrevealed Failurs,

probability af eoincidence, everi wees & gl rees, (06 His)

Unitd:

Introduction 1o fedusiial manseement, Dolinition, concepls, objeclives, procedure and meihods of job
evaluation and merit rating, Maotivation and Behavior — Hawthorne's studies and its findings, Maslow theory, X
and ¥ theory, Imitlority theory. Motivation Hygiene theory, Pretence of nzeds and salisfaction of needs, Goal

oeiented behavior, Integration of ereoniznicnal goals and needs of employee. (8 Hrs)

Unit 5:
Management aad Behavieral Apponch - Contribution of Eltan Mayo and Skinner ta behavior sciences, 3Kills
of 2 manager i various levels iy an vrgnization and iter-related sysiems, understanding past behavios,

predicting fulure behavier, dirccting. changing nad controlling behavier. {6 Hrs)
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Unit &

Frocess Manigement - Definition of process manazement. hajor process decisions — ]:-ruﬁ':s.s choies, vertical
tntegration, resource flexibility, custamer involvement, capital intensity, relationship between decisions, service
operation, Designing processes, rearrenging and process improveiment. (& Hes)

Reference Boolks:
I Lozs Prevention in Process ldusiries, Yol | & 2, F. Levs, Dutterwordll,
Chemical Hazords and Satery, Dr. 5.0, Dawande, Denelt & Co.
Chem Tech - [, D, Venkoteshwarly, 8. Chand & Co Lid.
Factories At 1948,

1=
1

Handtook of Fire Technology, 1.5, Gupta, Qrieol Langman.

Chemical Process Safery Fundamentals with Applications, DY, Crowl, LF, Louvar, Prentice Hall .
Industeial Safety/Safety Management, .G, Misiry

Inddustria] Huznds & Salety Handbook, BW, King, 1. hapid, Bullerwaorth.

R - A

Exglosion Hacanls and Evalumion, W_E. Baker, Elzovier, Amslerdam.

0, Workman Compensaiion Acr [923,

11, Printiples of Masagement, Kooz O Dannel, MG raw Hill.

12, Essentials of Managemenr, Koontz Weirizh (7" Edi.), Tata McGraw Hill,

15, Maznagement of Qrganisitional Bebavior, P, Hersey and H. Keaseth, Prentice Hall of India Byt Led.

b Qpeeations Management — Swategy and Analysis, L1 Krajewski and L.P, Ritzman {5"™ Edi.), Addison
Wiley.

L5, Organizational Belavior, 5.7, Robbins (5™ Edi.), Pearson Education Publications.

Bection A Lni

.2,
Seetion B Unit 4, 5,

3
]
PATTERN OF QUESTION PAIEIRL

Six units in ke syllebus shall ke divided imo equal parts i, three units in each part. Question paper shall be

500 having two seclions A and 13, a5 per weight age of units. Section A question shall be set on first part end
seclion B on second part, Cuestion paper should cover entice syllabus.

For 80 Marks papers:

1} Section A & Section B should be ol 40 marks each

2] Five questions in each seetivn,

31 Qut of five four questions asked should be of 15 Marks & one question asked should ke 10 Marks.
) M marks question will be compulsory

Papa % of 34



- B. E CHEMICAL | 2014

T LI L] . w memmind ol Y e i

' CHE 403: Elective-] {Binchemicnl Engineering)
Teaching Scheme Examination Scheme
Theory: 04 hoorsiweck Class Test: 20 Marks
Examination Dursdion: U3 hours Theory Examination: 80 Marks

Ohjective:
19 To develop undersinding ol Banelics al Engyme Caialyzed Reactions.
2} To have an understanding [ynnebilioed Enzyme Technology,
3} Smdent will have proliciency W Dhesien and Analysis of Bislogical Reactors

Unit 11

Introductipn lo Biochemival Fazincering:  sUugiure of cells Prokaryoric & Evkaryotie, typas of A and
DA, Aming ocids as building Llock for protcins, ¢lassification of aming acids, stuctural types of protein.
[GHrs) 3 : 3

Unit 2

Enzyrme Catubvsis sl Kinelivs: Exanmples of enzyine Calalyzed Reactions. The enzyme substrate complex
and enzyme aclion, Michaelis Merlen Kinetics, simple enzyme kinetics wilh ene and Lwo suzsirales
modification e.g. Lineweaver bk plot, CGdie Holtstie equation’plod, determination of elementary step rate
constants, substimte oelivatian  aod subsiale & Bazyme inhibition, multiple substrate medulation Teastions,
modulation wud regulation of enyime sctivily; bealiack, consored, produst inhibition, effect of temperature and

pH on enzyime activity, sazy e deagtivinion, [108s)

Unit 3:

Enzyme purifieaiion nnl Enevine [ sdsilizdion: Means and Yarious principles of enzyme purifieation sucly

as precipitation, chrematepraphy, electruphoresis.

Enzyme ik lelion | pergpose ad metheds of enzyme immahiiization, immebilization of enZymes far

industein] process, kinetics el immobilized enzyme. Formulation, applications & characterization of
immebilized cell bivcatalysts (101}

Unit 4: : : I
Ideal Reactors for Kinelie Maasurcmenls, ioal batch reactor, ideal continuous Mow stirred tank reactor, hionad

grrowih kinetics, Growtl cycle pliose Lor el ciiitivation, (0aHrs)

Unlt 5:

Desipn nud Analvsis of Binlugival Reaclors: Fenmentor desian and funclioning, batch reactors, &zyme

eatzlyzed reactions in CSTH, CETR reactors with recycle and wall growih, the ideal plug flow tubular.reactos,
Sterilizalion of reactors (04 Hrs)
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Unit d:
Fermentation Teshuolopy: Mediom fonnulation & Optimization, alternaie bioreactos configurations, end

product recavery rrends, examples of lennentalion, commercial enzymes- Amylase, antibiotics; penicillin &

streptomyein, Cganic acid ~Citeic Acid, single cell protein {(SCP in fermentation industries, (O6Hrs)

Reference Boals:
I, Biochemizal Engineering Fustdamentals, 1. F. Bailey and D, F. Ollis, MoGraw-Hill Hk: Co.
2. Biochemical Engineering. Shuichi Aita, EH. Arthur & F.M. Mancy, University of Tokyo Press,
3. Principles of Fennentation Technolugy P.F.Sinbury, A. Whitakar & 3, J, Hall, Aditva books(PILad, New
Dl
4, Enzymes by Trevor Palingr

5. The Motwre of Enzyimolosy by R L. Foster

Section A: Unit [, 2,
5

3
Section B: Unit 4, 5, 5

PATTERN OF QGUESTION IPAFER
Six units in the syllabus shall be divided into equal pass ie. (ke units in each part, Question peper shall be

sel having lwe seclions A and 13, as per weight age of units. Seclion A question shall be set on first part and
geclion [ on second part. Question paper should eover entine syllabos.

For B0 Marks papers:

13 Section A & Seetion B should be ol 40 marks each.

2) Five questions in each section,

3 Qut of five four questions asked shoold be of 15 Marks £ one question asked should be 10°Marks.
43 10 marks question will be compulsary
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C1IE 405: Elective-l (Industrial Piping)

Teaching Scheme Examination Scheme

Theory: 04 hoursfiweek Class Test: 20 Marks
Examination Durativn: 43 hours Theory Examination: 30 Marks
Objective:

13 To acquire (he keowledae ol seleeting he proper fitting material, Joint and Valves.

23 Studears will able tw lewn requiresents relned to materials Insulation for piping systems

3h A read, wndersted, andd vse sid. symbols noratiens wsed in process industry
Unit 1:
mporasce of piping in chemical industey, Pipes & Tubing, Classification of pipes, Pipe codes and
specification. Pipe sizing, Schedule numbers, WWG, ¥PS. Desirable properties of piping materials, materials for
tow, normal & high wmperatire services, materials for corrosion eesistance.  Basic encrgy equation fer flow,
calculation of Irictional losses, pressure deop for Newlonfan & Mon-Mewtonian fluids, Caleulation af pipe

diammeter, thickness, ¢ quivalent teneths, cie, single liquid lines, single gas & vapor lines, MPSIL (03Hrs)

Unit 2:

Pipe fittings their advantages & isadvininges. Criteria for selection of pipe joints, pipe joints for similar ard
dizsimilar material, valves expansion ¢ifeers wnd methods for reducing them, Safery valves & gther PIE'«ESL;D:
relicving devices. Caloulation of fictioml losses, pressure drop tor Newionian & Mon-Newtonian fluids, (06
Hrs)

Unit 3:

Piping luyout piping diagrmns, sindacd symbals £ nolations, Lypes & desiga of pipe suppost, ercetion and
maintenunoe of supporting, restraining od beaging systems. Fondamental censiderztions in pipe vibeations,
tvpes of vibrations, teir prevention and cunteal. Pretwetien of pipe system such as cathode protection, painting,

ete. (0a Hrs)

Unit 4:
Pipeling design on Muid dynamics. Complex pipeliaes in series and parallel. Pipeling storage capacity, Fiping
design for two phase Aow. dispezed ow,  Shiny pipeline — design paremeters, -slurry _Ihi:ullngy foe
hemegencous & heterogeneous slurries, Piping & conponents 25 2as expands — isotheemal Aow, adiabatiz flow.
{05 Hrs)

Ut 3:

Design of pipeline for wanspanation of crode oil & for nateral gas. Desizn of pipes in sza water. Empirical
cortelations for Now of wil, gasoline. hydrocarbons, Piping for cryogenic materials, Piping arrangements and
feciors considered in heal exchanger piping, reador piping, process & storage vessel piping, reboiler piping,
piping for compressor & pumps, utililty pipine{03 Hrs)
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Unit g:
Insolation for paping systems. Puspose ol jnsulation. Insulation materials, their selection eriteria, their important
propenies. Fringiples of heat aransler o the extent of applicatien 1o heat lossézain through bare pipe surfaces,

Critical thickaess of insulalion, esiinsing thickness of insulation, optimum thickness of insulztion. (05 Hrs)

Feference Books:

1. Pipirg Desizn for process planis by 11 F. Rase, John Wilay,

2. Process piping systems, ed” D, J.Dewsch, Chemical Engineerdng Magazine, MeGraw Hill.
3. Industrial Piping by Litleten C.7., McGraw Hill,

4. Proccss Design of Equipments, De. 5.0, Dowands, Central Techro Publications.

+ Hndbook of Fiping Desian, G.2 Salu, Mew fge nternatiomn] Publisher,

&, Process Piping Design Vol, | and 2, R, Weaver, Gulf Publishing.

Section A: Unic |, 2,

2.3
Section B Unit 4, 5,8

PATTERN OF QUESTION PAPLEL

Six units in lbe syllabus shall be divided o equal parts i.e. three units in each part. Qu:srﬁnn paper shall be
get having two sections A and B. as per weight age of units, Seclion A question shall be set on first part and
saction I on second part. Question paper shoeld cover entire syilalius.

For 80 Murks papers:

17 Secton A & Section B shanld be af 20 marks ench.

21 Fiwe questions in ezch seclio.

3)  Outof five four questions asked should be of 15 Marks & one qeestion asked should ba (0 Marks,
2110 marks question will be compulsory
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CL1LE J03: Elective-1 (Energy Engineering)

: Teaching Scheme : Examination Scheme
Theory: 04 hoursfweck Class Test: 20 Marks
Examipation Durativn: 403 loars Theory Examination: 30 Marks
Ol e Livese-
i 1. To understamd Encegy rescurces of India and its currenl status. _ e

% o understaid the dillerent forms of energy and its utilization.
3. o wnderstnnd e Ailysis of engepy neoovery Sy5lems.
Uit 1 2

Energy nesources ol ndian wnd ils currgng stafis. Conventional ¥s Mon-Conventional (Renewable) energy
sources, Avatlability sd wilization of energy résourees, vis lirewoad, coal, petreleum, gascous fuels,
hydel, nucleae Tuel, solar e, Coneopt of wnergy conversion, Energy consérvation act of India {2001). Ce-
generlion coneept and svupd. Statesy Tug coergy development in indiz, problems and prospects of
centralized and decenwalived paters, Enviconmental eifecis of enerzy use, Thermadynamic coneepls -

Energy ellicicncy indives. Bureau (U0 §lrs)
Vil 2 =
Solar energy storuse snd wilization. Thwrmodyramic and heat transfer aspect of solar cnergy callection

Solar eollectors & coneentstoss theic boeat trensfer analysis and performance. Solar devicts like vater

heaters, stills, deyers, stills, photo-vaeliaie cells, ele.

Wind enerezy & D8 historical impoctintee. Wind cigrey for water pumping, Scope of wind power gencration

in Indie. Desisn of wind msehines, (08 [s)
Unit 3 :

: Biomass utilization & couversion. Scupe of hiogas 2s a larpe Scale energy source, 3ocic- economic
importance ol biosis produstion & utihzation, Principles of biogas produoction, bielegical mechanism,
effect of temperaiune, mis conposition, produet purification. Storage and  nse if biogas, Residus

composition & utilization. Design &t consteuction of biogas plants. (04 Hrs)
Tidal & wave encray i1s seepe, Tidal phenvmenon & generation of power from the ocean. (02 Hrs)

Busics of Geothernial eocvey, Meclear envigy, Hydrogen power, Biodicsel, and other renewabile sdurces of

energy. (02 Hrs)
Laiit a2

Analysis of encroy recovery systeins. Siedy of energy recovery systems like recupcrator, regenerator,

thermal wheels, haat pipes, heal puimps, Iiar exchangers, wisie heat boilers, absorbers, coolers, ete.
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FIEFar e -

Co-generation of energy, Advantages of co-genermtinn, THlTerens 1ypes of co-generation power plants, Co-

generstivi in 1wpicn | chemical industries like sugar, pulp & peper, erc, (DG
Linit 5

Efficien s1eam seneration, Tuidized bed bailers. Efficient use of steam condensate, sieam & gas co-
aepéralion. Hear exchangsr network symbesis. Process heal recovery. Energy performinee assessment of
heat exchinger, Wales punips. cte, Enerey conservation in energy intensive chemical & process industrics
like purlp & paper, swear, cement, Bevilizer, ele., (08 Hrs)

Ll & :

Intraduction 10 enerey audil, Definition, need, types of enenzy qudit,. Methodology & steps taken, energy
perfocmance. Matching enersy use 1o requirement, largel selling, reduction in losses, impsovements in
operations. Optimizing the inpel encegy requirement, Eneruy efficient predess technelogies. Investments for
resources development cost and eflizicncics, Concept of comprehensive energy conservalion and planning.

(08 Hrs)

Eeference Books
1. Enerey Consarvation Handbook, P.L. Diwakar Roo, Uility Publications Led,

2, En-:rgj.r‘récl1|1ulug}-' Handbook, C. Dougtus, MoGraw Hill Publication,

3. Solar Eacray, 5.1 Sukhatme. Tt MeGew Hill Publicalion.

4. Wind energy Conservalion Systems, L.L. Feeis, Prentice Hall publication.

£ Wind Power, D B8 Simmons, Moyes Data Corporation

§. Solar Energy, Principles of Thermal Cotleetion and Storage, § P Sekhatme, Tata MelGraw Hill 7. Mucleat
Paower, J F Dudersiady -

Boweler Posver Plants, & Mosiuy,

Section Az Unmit 1,2, 3
Section B Unitd, 5.6
PATTLERN OF QUESTION PAFEILS

Six umits in e syllabus sl be divided into equal parts i.e. theee unils in gach part. Question paper shall be
st having two sections A ad 1, a5 per weighl age of units. Section A question shall be set on first part and
seclion B en second part. Guestion pager should cover gaire syllabus. :

For 83 Macks poapers:

51 Section A& Section [ shouhl Be of 40 ks e

1  Five queslions 1 cagh section. : _ '
71 Qutof lve four questions asked shoeld be of 15 Marks & one question asked should be 10 Mlarks.
)10 ks question will be compulsary
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ClE421: Lab-1: Process Dynamies and Control

Proctical: 21lesivweek Faumiation Schemy

Praclical/Cral: 30 Marks
Term Worle: 23 iviarks

List of Experinwents: (Any vight of the fublowing)

3

2
3}

)
&)
T
H

To sted  the dynamics af thermacuuple £ leemotneter and 1o deterning i1 fune c-::-nsmnl;-with and without 2
thermn weld [Hest order system).

Dynamics vl monomeler (Second erder systen.

To study 1he dyamic of liguid level systan witl two tanks in series willout interaction.

Ta study the dynamics of Buyuid eved system with Lwa tieks in series with imeraction.

To study the dynawics of theamal system.

To study 1 dyadimics ol privusianic systan,

To study the ehimcleristics of a presnatic coneller with proporional, PD, P10 ganteals actions,

Torstudy the dynamics of Hguid bevel systen witl proportional controllzr,

Fage l.ﬁ af 34
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CHE422: Lab-11: Provess Equipment Design and Drawing-11

Practical: 20Irsfweek Eximimadion Sceheme
PraciicaliQOral: 50 Marks
Term Work: 25 Marks
List of Experiments: {Any [ive of the following)

1y Dosign and draving of shull and wibe Hept exchanger

3} Design and drawing of doulsle pije Heat exchanger

3} Design and deawing of Evaporninor

A} Besign and drawing of neaction vessel,

31 Dresizn and drawing pressure vessel (High pressure and hish temperature)
41 Dresivncand drawing juckelsd vessel

1) Desiun and drawing poacked colunm

8y Design and dravwing tray colunms,
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111 423 lo-plant Training Seminar

Praclical: -- Exwminidion Scheme

Procticalral: ——
Term Work: 30 marks

The students are required (o submil a typed repoct and present a seminar ¢n the industrial in-plant
traiming (durnation 4 o 6 weeks), they have undertaken at the end of 2nd semester of third year in the

presence of students and stalT wewbers, The term work will be assessed by twa university appraved

internal examiners appointed by the Pringipal of the college.
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CHE 424: Project Parl — L

Fractical: 04 Llrstvweck Examanation Scheme
PracticalfCral: —
Terin Work: S0 marks

The project work is training in chewical engineeving proctice. The knowledpe pained by studying
varicus subjects separately is wilized for 2 single task. The project trains to co-ordinate the knowledgze
of chemizal engineering principles assimilated over the period of course stody and about forty
subjecis. Tiu's i5 an exereise in literalurs survey, report writing and team work. The project report
ceflects o the devetion of studlents tovwsrds work and single mindedness of ﬁpprﬁach-.

A group of 2-3 students will e to work on 4 wepic assigned to them. The topic could be on Plant
Design, Design of specific equipment, Process Development eic related te chemical engineering. One
staff member will supervise the wark of the stedems. The project work may involve exporimental!
theareticalcomputational work.

A preliminzey veport i3 to be submitied containing the details of literature survey, data collected,
outlines of design and drawing, equipments, fabrication, cost estimation & praject feasibility.

The term work will ba assessed by two internal examiners appainted by the Principal of the college
and approved by the wniversity, cue of whom will be his guide & the other a staff member of the

conoerned branel.
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DR, BABASAHEDR AMBEDKAR MARATHWADA UNIVERSITY, AURANGABAD
FACULTY OF ENGINEERING AND TECHNOLOGY
FORTH YEAIR ENGINEERING
SEMESTER VIII (Purt-1)

CLHE 431: Process Modeling and Simulation

Teaching Scheme Examination Scheme

Theory: F4 hourvsfwevk Class Test: 20 Marks
Exawmination Deradion: U3 hvurs Theory Examination: 50 Marks
Objective:

17 Undersiand chemical process simulation.

21 Develog skills in odvanced smthematics with respect to chemical engineering,

3 SBolve chamical eogineering problems theough developing a mathematical model of the
Provess of eguipnngt

Unid 1

Introduction s Modeling & Saoslativ, Delisiisns, different types of models, applications of modeling, scope
of coveraze. Approaches o suouliion, desien problems Ve simulanon problems, information fow diagram i
modeling, CAD package in Chemival Engg - Thennodynamic & physicai properties package, module fbrary,

numerical reutiines by, costing, eles (U8 rsh

Unit 2;

Mathematival Muoudels their clssilication {delenuinistic ¥s stochastic. linear Vs nonlincar, lumped Vs
distributed parpmter, dynamic Vs steady st ele with examples): Model building and procedure for steady
state & unsbesdy st models e neass tewsber aperations, heat trenslee operations, Mieid flow -::u|'_|_|:rn1iunsl,

redetion sneineering, (DaHrs} : ‘ '

Unit 2

Fundamental liws amd their opplications — Equalion of continnity, cquation of motion, equation of energy,
equation of state, eyuation of winspert, phase & chemical equilibeinm, chemical kinetics, etc. (04Hrs)

Solwtiens to systems of non-linear algebraic cquinions, Mewton's & suceessive substitution, Euler & Runme-

Buita method, Models of diflereney, Applicativns in chemical enze aperations. (0GHrs)
Uit <1

Modeling and simulation ol beat tanstor & vther equipneents like DEHE, SLTHE, evaporators, crilated vessals,

mixing processes, Muid-salid apersions, pressine chiange gquipiients e, (OGHrs)
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Unit5: .
Medeling auad sinwlzlion of mass wansler equipments wsed in Mush distillation, continuous !:u'narl:r distillation,
tray & packaed columa, vapurizers. sinele & mulii phase separation, drying, adsorption, absorplion & stripping,
[38Hrs)

Llaic &

Modeling and simulation of ceactivn equipmenss ke bigh reactor, mixed flow reactar, plug flow reaclor,
trickle Led reactar, bubible column reactor, paeked colunm reactor, fluid bed reactor, bioreactor, ete. (06HM)
Introducticnis commergially availible sionalatien package. Hysis, Hysis-Aspen, Simuelink, Simusolve ect.

Section A Ui |,

2.5
Section B Unitd, 5,0

PATTERN OF QUESTION PAFIER
Siw units in the syllabus 5I all b diviled o equal ports Le, thrge units iy each part, Chiestion ]:.._]:le:r shall be

el having two sections A aod U, os per weisht ane of uaits. Section A guéstion shall be set on st part &nd
section B on second pavr, Question paper should cover entine syllabus.

For 80 Murks papers:

13 Section A & Scetion 3 shouhl be ol 40 marks cuch,

2y Five questions in eacl seetio,

3} Qut ol five Tuur duestions a8ked should be of 15 Morks & one question asked should be 10 3 a_r..;_-a_
4y 1narks question will e eompalsary
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CHE 452: Advanced Separation Processes

 : Teaching Scheme - . Examinaiion Sebeme .

Theory: 04 hoursfweek Class Test: 20 Marks

Examination Duration: 03 hours

Objeclive:
1) Understand advanced chemical process phenomena,
2)  Develop skills in advahced separation technigues with respect to chemical :ng]m:n:nng
3) Solve advanced chemical engincering separation probleme,

Unit 1:

Characteristics of separation processes. General principles involved, Temperature swing adsorption
(TSA), pressure swing ﬂdsm‘pt[c-n {PEA). Liguid chromatography process — basic concepts,

phenemana and their characterization. Chmmzml.,rrph} options, sepacation systcms Charact—:.nstms

‘of solids and their selection for various applications. Column desizn & filling. ﬁpphcatmns ﬂf

chramatography, (08 Hrs)

Unit 2 :

Membrane separation processes, Principle, classification, types of membranes, their characteristic and
properties. Concentration polarization and fouling. Membrane transpart models. Membrane processes
like reverse osmosis, ulira-filtration, micro-filtrmation, dialysis, clectro-dialysis ete. Applications of

membrane j:urc:n:esses. (08 Hrs)

Unit 3 =
Repctive separations. Sepacation based on reversible chemical complex formation. Ion exchange,

Reactive distillation, reactive extraction, reactive crystallization. {08 Hrs)

Unit 4

Bubble and foum separation. Foam farmatian, collapse and drainage. Adsorption proparties of foams,
modes of eperation of foam, Equipments for foam separation. Principle of froth floatation, propenties
of foam reluted to floatation operation. Design and development of foatation equipment. Apphicalions

of foam separation process. (08 Hrs)

Unir 5: i
Zone electropharesis, Zone refining. Molecular sieves, Adductive crystallization. Applications af
these pracesses, (04 Hrs)

Tnit 6t
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Ultra centrifugation. Eleetric field and magnetic field separalions, Recoil methads. Exchange

reaclions. Manatechnolegy for separations, Applications of these processes. (06 Hrs}

Reference Books :
1. Beparatien Processes, C.J. King, Tata ~MeGraw Hill Publizhing Ce,
2. Separation Techniques for Chemical Engincers, Schweitzer, MeGraw Hill Publishing Co.
3. Rewverse Osinosis, 8. Souri Rajan, Logos Press Lid.
4. Membrane Hand Book, K. Sickar, H.O. Winsten, Van Nostrand Reinhald,
3. Separation Methods, MM, Sasteri, Himalaya Publishing Housa.
6. Mass Transler Operatians, R.E. Treybal, McGraw Hill Publishing Co.
7. Chemical Engineers Hend Book, R.H. Perry, C.H. Chilton, MeGraw Hill Publishing Co.

Jection A: Unit ,2, 3
Section By Unit4, 5,6

PATTERN OF QUESTION PAPER

Six units in the syllabus shall be divided into equal pares Le. three wnits in each pert. Question paper shall be
set having two sections A and B, as per weight 2ge of units. Seation A question shall be set on first part and
section B on sevond part, Question paper showld cover entire syllnbus,

For B0 Marks pupers:

[} Section A & Section B should be of 40 merks cach,
2y Five queslions in each section.

3 Cutof five four questions asked should ba of 15 Macks & one question asked should be 10 Marks,
4) 10 marks question will ks compulsary
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CHE 453: Petrochemical Engineering

Teaching Sclicme Examination Scheme
Theory: 04 Lioarsfiweel ' Class Test: 20 Marls. '
Examination Duration: 03 hours Theory Examination: 80 Marks
Objective:

1) To impart the knowledgs of reserves end deposits of petroleum products worldwide,
2) To provide students charpcteristics of various crodes available worldwidea. _
3) To provide students knowledge of basic raw matecials for petrochemical synthesis

Unit 1: _

Qrigin, fermatioa, and composition of petroleun & natural gas, Reserves & deposits of the world and in India.
Types ol crude & Indian crede types. Introduction to petrochemicals & petrochemicnl Mdugicy in India. Basic
mw material fur petrochemical synthesis and. their sources. Preparntion of  feedsioek for petrochemical
production, miin building blocks of petrochemical industry. (36 Hrs)

Unit 2:

Charncteristics ol patrochemical manuficture & techniques invelved. Mophtha cracking, alloylation's,
isomersalion and  polymerization to produce petrochemicals. Petrochemicals and their applications.
Classalicalion of petrochemizals according o source : Ethylenc derivatives, Propylene decivatives, Detivatives
of C4 hydrocarbuns, Derivatives of higher paraffin's, Polymers of Olefins & Plastics, Petroleum aromatics,

Ecanomic azpecls of petrochamical indu_s:r_-,- in India, (06 Hsd

Unit 3;

Chemicals from metharol & synthesis zas like formaldshyde, carbon-di-sulfide, hvdspgen cyanide, ete.
Chemiculs from ethang, elhylened acetylens like synihetic eibansl, glycols, acids, eoetates karonas, amines, ete,
Chemicals from propane & prapylens |ike isopropanol, ecetone, glyeeral, glyeels, ete. Chemicals from butanes,
pentanes like buts.diens, butanol amings, butyl acetzle, methyl ethyl ketong, ete. {8 Hes)

Ulnit 4:

Chemicals frem aromatics like mono-chloro & di-chloro benzene, BIHC, nitrobenzene, nitrotoulens, piialic
anhydrids, ereptlelic acid & dimethy| weraphihzlate, adipic scid, hexamethylens dinmine, malzic anhydride,
ete, {08 Hrs)

Unit 3:

Polymers = Different types of palymerization techniques ke bulk, emulsicn, suspension, engineering and
special t}-ptf: of polymers eic. At | cast two differsm types of palymeric products & their menufacture from each
of the different 1ypes of palymerization technigues, (06 Hrs)
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nit f3
Fuluge of petrachemicals, Matoral gas as a petrochemical feed slock, Integrated petrochemical complex, with
potwer generation, pollutien conirol — norms and methads of elimination, brief deseriplion on saf cl}r

considerations. Energy crisisand petrocliemical industry. Trends in patrochemical industry. {08 Hrs)

Refereace Loaks :

1. Petrolzum Rehiting Engineering, W, L, Melson, McGraw Hill Book Co.

2. Petrolzum Refining and Petrochemicals, MK, Sinka, Umesh Publications, Delki.

3. The Petreleum Chemicals lndustry, R. F. Goldstein. (E & FM London, 1967).

4, Chemical Technalogy of Petreloum, W. 8. Gruzseand D, Stevens, MeGraw Hill, 1950,

5. Chemicals Fram Petroleum, A. I. Waddams, Chenizd] Publishing Co.

6. Petvoleorn Processing Hand Beok, W, F, Bland and R- L. Davidson, -

7. Petraleunt Processing Part-2, A. Chauvée and G.Lefebyra; Guilf Pubhshmg Company, 1986.
& Modern Petroloum Refising Processes, B, K. Bhaskara Rdo, Khanna Publichicrs, N, Dethi. |
9. A Text on Petrochemicals, B, K, Bhaskarz Reo,Khanaa Publishers, Mew Delhi,

10, Dryden's Qullines of Chemical Technology, M. Gopal Rao, M. Sittig, East-West Press Pvi.Lid,
11. Shreve's cheinical Process Indusieies, G, T, Austin, beGraw Hill Bok Co

Saction A Unit 1,2, 3
section B: Unit4q, 5,6

PATTERN OF GUESTION PAPER

Sl units in the syllabus shall be divided into equal parts §.e. three units in each part. Chiestion paper shall be
set having two sections A and B, as per weight age ot units, Section A question shall be s2t oa ficst part and
section B on second part. Qucsuun peper skould cover entire syllabus.

For 80 Marks popers:

1] Section A & Section B should be of 40 marks zach,

'2)  Pive questions in each section, '
33 Out of five Four questions asked should be of 15 Marks & ene question asked 5]1EI-L.]|:| be 10 Masks,
4} 10 marks question will b= campulsory
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CHE 434: Elective- Il {Food Technology)

Tenching Seheme - Examination Scheme

Theory: B4 huarsfwecl: Class Test: 20 Marks
Exnminalion Juraiion: 03 hours Theory Examination: 80 Marks
Objective:

1) Tounderstand recent technologies in processing of food.
2} T learn different preservation technigues and its applications.
3} To develop uaderstinding of varicus unit eperations used in In foed indostry

Unit I : :
Intreduction & veneral aspects of food indestry, World food needs and Indian situation: Curent status of
varigus [god procacts ke food griing, cereals, dairy, edible oil, fruits, vegstables and beverapes. Current status
of the Lisdizn ngrisulure, food and food pracessing industry, Marke: oppociunities for the Indian processed foed
industry. Food constilesnts, quality and deteriorntive factors, Constitwents of foods, quality and ‘nutritive
aspects, Food adaitives; standaeds, deteriorative factors and their Control, Phiysical, chemical, hin]ugln;a.l,

nubritional, sensoecy chivrnereristics of foad. (08 Hrs)

Unit 2 ;
Post harvesting vperations and storage. Storagz of solid foods, Cleaning (wet & dry), sorting by shape, size,
color, weight, grvling ind peeling. Equipment far storage of solid feods. Controlled atmespheric st{:ufage: of focd

grains, vegetables and Iniifz, (06 Hes)

Unit3;

Frocessing ol fu.ad productsfening like cerenl grains, pulses, vegetables, fruits, spices, Fals & nils, bakery,
confectionary, & chocolzle produgts, Theory of size reduction cquipments & effect of size reduction on foods.
Evaparation, exiusien, hol air dehydration, baking, roasting and Lot il fivinz, Theary, :quli]:lm-:ul:s,
applications ard clTects on food materials for freezing, freeze drying and freeze concentratitn, (08 Hrs) .

Uaiv 4 :
Processing of fn:its for monufaclore of jams, jellies, pickles, squashes, ete. Processing of soft & alcoholic

Beverages, dairy products, meat, poulicy and fish products. Preservatives used in food processing, (06 Hrs)

Unit 5: .

Food Preservation melhods. Cooversion and pressrvalion operations. Preservation by heat and cold,
dehydration.” concentration, frying, iradiation, micrewave heating, sterilization & pastaurization, fecmentation
& pickling. {08 His) )

Page 26 of 34



K=

e i‘_‘
- 1
1]

i
-
'.._.“,.....

B, E CHEMICAL | 2014

Unit & ¢

- Post pracessing operalions. Coating & enrobing operations, equipments znd applications. Facking methods,

Theary of food packaging, types of packing materiafs, Puckaging operations, filing & sealing of rigid and sem |-
rigid containers. Materials for haadling food items. Pollution and it's contral in food Industries, (06 Hes)

Melcrence Bpoks:

L. Fundamentals of Facd Processing Cperations, J, L. H:icd and'l.-.-i. A, Joslyn. AVI Publishing Co.
2, Feod Szience, NN, Polter, LH, Hetehliss, CBS Publishers & Distributers, M. Delhi,

3, Food Processing Engineering, O F. Heldman, A1 Fublishing Ca,

4. The Fundumentals of Focd Engincering, 8. E. Charm, AVI Publishing Ca.

3. K. Shanma, et al, Foud Peoesss Engindering, Theory and Laborztory Experiments, Tohn Wiley &

Sens,

&, G, Bubbulimi & 8.4 Ldipi, food Processing & Preservation, Mew Aga International e

Jection A1 Unit'1,2, 3
Section B: Unit 4, 5,6

PATTERN OF QUESTION PAPLR

Six units in the syllabus skall be divided into equal parts Le. thrae units in each part, Cuestion paper shall be
st having two seotions A and B, as per weight age of units, Section A question shall beé set on first part and
seetion B en second past, Question paper should caver entice syllzbus,

For 50 Marls pupers:
1) Seclion A & Section B should be of 40 s eech,

2} Five questions ineach section,

3 Qut of five four questions osked should be of 15 Morks & one question asked should be 10 Marks,
4) 10 merks question will be compulsery
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CIIE 4547 Elective- 1T {(Polymer Technology)

Teaching Scheme ' : Examination Scheme
Theory: (d hoursfweek ' Class Test: 20 Marks
Examinalion Durstion: 03 hours Theory Examination: 30 Marks
Objectives !

1) To understand the basic concept of polymer chemistry and mcchanisml,

2} To understand the properlies of the pelymerization.

A} T endeestand the processing of the polvimerization.

Unit 1;

Introduction to polwers. Basic concepts of polvmer chemistry and mechanism of polymer formation,
Classilication of polynwers. Functionality, chemizal bonding in polymers, wvpes of polymerization, structurs of
polymers. Linenr, bronch, and cross linked polymars, Thermeseis & l]].l:l.lllup]i',&illri.'s. Slersolsomer]zms, f-l]ﬁ_Hrs}

Unit 2:

Propertics ol Palymers imelzaular weight, weight avarage, numbee average, etz, Pelydisperdity index, micthods
of detennination. Factors inllugncing polvmer properties. Effect of molecolar wiight on engiﬁeerinﬂ pmpl::‘tin_:_s.
of polwimers. Crystallinity in polymers, transition in polymers, theolopy in pelymers, anilysis & testing of

polvmers, polymer solubiliny pacnmeter, polvmer degradation. (38 Hes) ' :

Unit 3:
Meclanism of poiymerizalion, Additien & condensation, Free radieal . Homogenous. lonic end coordination.
Copolymensation. Guik, Solution, Suzpznsion, Emulsion, Inlecfzcial types of polymerization their design

criterin & comparison, (06 His)

Ut 4
Elinetics of frex radical polymerization. Chain transfer zgents, Kinetics of stiep growth polymerzation. Kinetics
of copelymersntion & coordinmion pelymenzation, Polymer reactions, (06 Hrs)

Unii 3
Frocessing of polymars. Different melding methods - [njectien molding, Blow molding, Compression malding,

Extrusicn molding, Sleih melding. Cesting, Spinning, Coating and Compounding, (08 !-]:s}.

Unit 2

BrieF deseription of ndivides] polymers, their miouficwre & pooduction processes. Polyeinylene,
Polypropyleng, Vingls, Mylons, ABC pelymers, Accylies and Fluoro carbon polymers, Polyethers, Polyamides,
Aldelydes. Condensation polymers, Polymers based on isocyanate rezctions and Silicones. Thermoset

polymars, (08 His)
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Referenve Looks:

1. Text Book of Polymer Sciznce, FW. Billmeyer Jr, Joha Wilsy & Sons.,

2. Principles of Polymer Svstem, F. r{-:u:ln'gu.cs. Tata MeGraw Hill Publishing Co. Ltd,

3. Fundsaniental Brincipes of Polywers Matedals, 5.1, Rozan, Wilay Inlerseiznce Publications,

4, Folyiner Science, V1L, Gowarikar, M.V, 'Ujsvana[han; 1. Sridhar I::ew Ags ]nt:ma:ic-ngf {Pj Lid.
2. Introuuction 22 Palyieer Sciznce and Technelogy, Dr. 3.0, Dawande, Denctt J:r. Co,

6. Palymear Science & Technalogy, J.R. Fried, Prentice Hall of India.

Section A: Unit 1, 2,

: 1
 Bection B: Unit o, 5, 6

PATTERN OF QUESTION PAPER

Six units in Lha syllabus shall be divided into equal parts Le. {hres units in each part, Quastion paper shall be
set having two sections A znd B, as per welght oge of units, Sb_:_?_]ng‘t A guestion shall be set on firgt part and
section B on second part, Question paper should ctver entice syllabis. ' : '

For 50 Marls papers:

1} Sedtion A & sSection B should be of 40 morks each.
2)  Five questions in ezch secticn.

21 Ouveffive four questions asked should be of 15 Marks & one question asked should be T0 Marks.
4y 10 marks quesion will be compulsory

Page 29 of 34



[%@

B.E CHEMICAL | 2014

CHE 434: Elective- 11 (Computer Aided Design and Optimization)

Teactiing Scheme i Examination Scheme
Theory: U4 hovrs! weel - Class Test: 20 Marks
Exausiuation Durslion: 03 hours Theory Examination: 80 Marks

Ohjective:
|} Te understand the computer aided design of the chemical process vnits.

2) Tounderstand the basic concept of the process perameter optimization.

-3) Find gul the best suitzble cperating condition,

Unit 1: g
Introdustion and basics of computer zided design {CADY), Physical properties of compounds. Themnodynamic
propeties of gases-aed binary mixteres. Viscosity, vepar pressure, latent hieat, bubble point and ‘dew point
caleulitions. Phase equilibeda, vapor liguid equilibria. (6Hrs)

Unit 2=
Compuler aided desipn of reactors, evaporators, absoeption eolemng, distillation calumns, heat exchanzers,
funaces and other eheinical enginzering equipments. (5 hrs)

Llaig 3; .
Frocess Now sheel sinlation. Process and information matviz, Recyele calzolation sequenn:e "-.-Imenal anil.
energy balonce computation using modulzr approazh, Process analysis. Process. '-arlah]as thcu- seleation.

Equipmisnt selection. {3Hrs)

Unit 4
The matvne snd organizetion of optimizition preblems; fermulation of ebjective fenctions, ($Hes)

Uit 5
Bagie quncepls of uplimizalion; optimization of cnconstrained and  constrained E'unct:nns single =nd

mullivasiable optimizaion; litear programming and zpplications. ($Hrs)

Unil
Optimization ol staed i discrete processes; -
Drrantic pregramming. Applicotions of optimizations in arsas like heat transfer, separation processes, finid

flow gysiems, Meaclor design and opeation (EHrs).
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2. Cplimization theery and practice, G. 5. G. Beveridge and R, 8, Schechter, MceGravw Hill, 1970,

Refercaiee [fouks:

L. Computer Aided Design and Manufacturing, M.P. Groover, E. W, Timmers, Freatice Hall of
Indin L,

<. Material and Energy Balance Compwations, E.J. Henley, F.M. Rusen, John Wiley.

3, Fundnenials and Modeling of Separation Processes, .0, Holland, Prentice Hall,

4. Design oi Eyuilibrivim Stoge Processes, B.D. Smith, MeGraw Hill Book Co.

2. Process Flow Sheeting, AW Wester Berg, Cambridge Universily Press,

&. Chumical Proczss Simulation, A, Chussain, Wilay Easternd

Section A Linis 1,2, 3
Section B Uit 4, 5,6

PATTERN OF QUESTION PAPER

Six units in the syllabus shall be divided into equil parts i.e, thee# units in each part. Question paper shall be
set having (wo sections A and B, s per weight age of units. Section A question shall be set on first part and
scetion [ en second part, Guestion paper should cover entire syllabus. .

For 80 M:cks papers:

17 Sestivu A & Scovon G should Be of 40 marks eash.

2)  Five questions in sach section,

30 Qutof five four questions asked shauld be of 15 Marks & one question asked should be 10 Marks.
A 10 ks guestion will be compulsory
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CHE471: Lab-1: Process Modeling and Simalation
Peactival: 2irsiwerk Examination Scheme
PracticaliOral: 50 Marks
Term Work: 25 Marks

The proctical work shall conzist of at l2ast 08 modeling f simulation { optimization problems based on
the svilbrs.

The practical erunnination shall consist of a viva-voce based on the syllabus and the term work.
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4 ! CHIE4T2: Lab-11: Advanced Separation Processes
: Praclival: 2:g0afweel Exsunination Seleme

e FeacticallOral: 50 Marks

e _ Term Work: 25 Marks

A List ol Bspeciaents; (Auy eight of the Followinge)

& 1) Wiass nuasler Hux caleslation in RO systemn
o Cia '
i 21 Sopacativn by lon excliange

SR 3} Arotropic distillztion

et 41 Renctive distillaricn

S 5} Renerive extenction

Tho 6)  Mlmss manslee Qux culeyintion in ulia Gliration spsiem

"7} Electrophoresis
#]  Reactive crvsiallization
91 Chronalogeaphic separalion
Ty 5 1) Adsocplian
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CIIE 473: Project = 11

Praviiva: 44 o 1osfweek Examination Scheme
ProclivallOral: 10 marks
Tern Wark: 100 marks

A groupr of 25 students who have been assigned a opic in Project -1 will complete the details of the
calzulations, tzsign & drawing of squipments, fabrication details, cost estimation & project feasibility

etz

The wroup will have to submit a detailed typad & bound report of the work dene, in Project -I and

Progect U, coneiined woaether.

The Fractical connination shall consist of a viva-vose based on the project work completed in Part-I

and Prre-11 by e candidata.
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