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CIRCULAR ;- B
te O 1ne rdi

A reference o . hanc
ce is fChemical Engjy e,

Master of Engineeritf g4re hereby ;
sollages in Engg ! ar Oy mforme
2 teertt jts meeting held o

¢s, Regulations and syllabi relating to the
ing) and the Principals of the affiliated
e e gGEhat the recommendation made by t?c
Faculty of Technologv' .. ' March, 2008 has been accepted by the
Academic Councjl 3%}‘4!"66?;[\% Eheld on .l st April, 2008 vide item No.4.26 fnd that, in
accordance therewsith, he d '}Chemlcal Engineeringf).dcgrcc course has been
introduced by the Unix| iy .'-11I1 that the syllabus and scheme of Examinations for M.E.
(Chemical Engineemw)sem' to‘.IV) degree course is as per Appendix and that the
same has been broughf © foree with effect from the academic year 2008-2009.

MUMBAI-400 032 PRIN K. VENKATARAMANI
20" August, 2008 REGISTRAR
To. , .
The Principals dthe afﬁhated colleges in Engineering.
\.C./4. 26/15.04.2008
|
0.UG/402- A of2008;, MUMBAI-400 032 29™ August, 2008

py forwarded with c!omliments for information to :-

1) The Dean, Faculitynf Technology. i
2) The Chairman, Ad-oc Board of Studies in Chemical Engineering .
3) The Controller of Eaminations,

1) The Co-Ordinator, Iniversity Computerization Centre,

(D.H KATE)
DEPUTY REGISTRAR
| (UG/P.GSection) |
(S LS B4
| Bk
rto ‘- ' ' { (_.z/‘

The Director, Board of Collye and University Development, , the Deputy Registrar (Eligibility and Mig
), the Director of Students Wifare, the Executive Secretary o the Vice-Chancellor, the Pro-Vice-Chancello
7 and the Assistant Registar, Aministrative sub-center, Ratnagiri for information .

The Controller of Examinatios (10 copies), the Finance and Accounts Officer (2 copies ), Record Section
5 ), Publications Section (5 cojes), the Deputy Registrar, Enrolment, Eligibility and Migration Sectiqn (3 cop:
Registrar, Statistical Unit ( 2 opies), the Deputy Registrar (Accounts Section), Vidyanagari (2 copies ), the
. Affiliation Section ( 2 copis ), the Director, Institute of Distance Education,( 10 copies) the Director U
it Center (IDE Building ), ViGanagari, (2 copies ) the Deputy Registrar { Special Cell), the Deputy Registra
tant Registrar, Academi¢ Autorities Unit (2 copies Jand the Assistant Registrar, Executive Authorities Unit (
requested to treat this as actin taken report on the conce ned resolution adopted by the Academic Couneil r¢
ove Circular and that, no sparate Action Taken Report will be sent in this connection,_ the Assistan’=
nt Colleges Unit (2 copies ),3{jCT(1 copy), the Deputy Account, Unit V(1 copy ), the In-charge Dm_wu.l,u(
ig Facility (1 copy ), the Recy,jonist (! 00p:), the Telzphone Operator ( 1 copy), the Secretary MUASA (I 1y
ndent, Post-Graduate Section » opies ), the Superintendent, Thesis Section (2 copies) :
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(Introducec with efiect from the academic year

N

\

Enclosure to Item No. 4 .26
15.4.2008.

Habus and Scheme of

Instiructions and Examinations

For
M.E (Chemical Engineering)

(Sem.I to 1V)
degree course

2008-2009) _,

)

= =l
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SCHEME'OF INSTRUCTIONS AND EXAMINATIONS

UNIVERSITY OF MUMBAL
COURSE: ME (CHEMICAL ENGINEERING)

SEMESTER: |

S. r' Subject Scheme of | Duratio Scheme of Examination
No. Instructions n of
: 1 Hr. Periods | Papers
Lecture Hrs Theory | Term Work / | Seminar | Total
o - - Paper Assignment
1.1 | Advanced Fluid Dynamics 3 3 100 25 25 150
1.2 | Advanced Reaction 3 3 100 25 25 150
Engineering
1.3 | Advanced Thermodynamics 3 3 100 25 25 150
1.4 | Environmental Engineering 3 3 100 25 25 150
1.5 | CieCiive - 3 3 100 25 25 150
TOTAL 15 500 125 125 750
) Elective = [. 1. Energy Audit and Conservation in Process Industries
Fp; 2. Chemical Process Sythesis
‘ 3. Petroleum Refining = g
COURSE: ME (CHEMICAL ENGINEERING) SEMESTER: li
S. Subject Scheme of Duratio Scheme of Examination
No. Instructions n of
1 Hr. Periods | Papers
Lagture Hrs Theory | Term Work / | Seminar | Total
Paper Assignment
2.1 | Advanced Mass Transfer 3 3 i00 25 25 150
2.2 | Advanced Process 3 3 100 25 25 150
Dynamics & Confrol
13 | Advanced Computer Aided 3 3 100 25 25 150
Design
2.4 | Process Heat Transfer 3 3 100 25 25 150
}.5 | Elective - i 3 3 100 25 75 150
TOTAL 15 500 125 125 750
Elective — Il 1. Advanced Separation Techniques

2. Polymerization Reaction Engineering

3. Corrosiort in Industry and It's Control
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COURSE: ME (CHEMICAL ENGINEERING) SEMESTER: Il
S. Subje;:i Scheme of | Duratio Scheme of E inati
No. Instructions n of b i
1 Hr. Periods | Papers
Lecture Hrs Theory | Term Work /
Paper | Assignment
3.1 | Project - | 4 - - R
3.2 | Seminar 2 - - 25
TOTAL b - - 25
COURSE: ME (CHEMICAL ENGINEERING) SEMESTER: IV
S. Subject Scheme of | Duratio Scheme of Examination
No. Instructions n of
1 Hr. Periods | Papers
Lecture Hrs Theory | Term Work / | Semine,
Paper | Assignment
4.1 | Project - 1I 6 - - 100 100
TOTAL 6 - - 100 | 100
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./ 5s: M.E.CH < ME.CHEMICALENGINEERING ~ semester—| o B
u;BJECT AdVaned Fluid Dynainics el _
anodﬁ per WG‘L;\ Leclures 03
f 60 min
ach & R Practical ©. | ceecenions |
. Tutotial 577 2l ancesacse
ol Hours Marks
saluation System Theory Examination 03 100
T Practical and Oral | ----- .
Examination \
r Oral Examination | meme- A \
Term Work/ Assignments 25 \
- Seminar 25 \
1 Total 150

' Dpelailed Syllabus

Compressible Fluids, Non-Newtonian fluids, Agitation and Mixing, Fhase
separaiion aind setting Behavicr. Descrintion of a two phase sysiem.
Slip and hold up effect, Horizontal and vertical flows of gas liquids,
liquid, gas-solid mixtures, Motion in the fluidized bed, Jels and Sprays

Reference Books :

Govier and Aziz, The flow of Corplex mixtures in Pipes, Van Nosirand Reinhold,
New York (1972).

-
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S MAECHEMICALENGINEERING ____ ~~ Semedoi-l —
ECT Advanced Reaction Ewglneerlng j
\ds per . week ] Lectures 03
-h of 601 min.} ) yi B .

Praclical st sty Yeadolzacl Y B
il Tutorial oo i | caeseadde

‘ Hours Marks
G‘c‘,ﬁqp‘ystem Theory Examination 03 100
el Practicaland Oral | ----- : Gt
Examination
Oral Examination | <=---
_Term Work/ Assignments 25
Seminar 25
Total SRS 150 |

' Detailed Syllabus

'RTD for Chemical Reactors

QGeneral characteristics, Mcasurement of RTD characteristics, RTD in ideal
‘LRggc_tforAs!WZer’chrometer Models; Segregation Model b

Analysis of Non - Ideal reactors

‘Basic Data, one parameter Models. The tank in the series Models, The dispersion
model, two parameter model, Testing in the model and determining its
parameters, Other models of the non ideal reactors using the CSTR's and PFRs

using the RTD
Rate equation for Fluid- Solid reactions

‘Rote of the absorption, desorption, surface reaction, synthesizing rate law,
>mechonism and rate limiting steps, design of the reactors for the gas solid
reactions, heterogeneous data analysis for the reactor designs, catalysts

‘deactivation moving bed reactors

'External diffusing effects on the Heterogeneous Reactions

Binary diffusion, External resistance to Mass Transfer, The shrinking core model
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Diffusion and Reaction in Porous Catalysts

alysts pellets, Internal effectiveness facto
factor, Estimation of diffusion and £
d reaction in packed bed, The

tion data

Diffusion and reactions in spherical cat
Flasefied kinetics, Overall effectiveness
reaction limited regimes, mass transfer an
determination of limited situation from reac

Design of Heterogeneous Catalytic Reactors

Isothermal and adiabatic fixed bed reactors. Non-lsothermal, Non-adiabatic

fixed bed reactors, slurry reactors, frickle bed reactors

Reference Books:

H.Scott Foggler, Element of Chemical Reaction Engineering, 2nd addition,

Prentice Hall of India.

J.M. Smith, Chemical Engineering Kinetics, 3fd_egiiion, Mc Graw Hill publications

J.Canberry, Chemical and Catalylic Reaction engineering, Mc Graw Hil

publications.
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#55. M.E. CHEMICAL ENGINEERING Semester - |
3 JECT: Advanced Thermodynamics
iods Per Week Lectures 03
ich of 60 min.)
Practical | cceeeeaeas
Tutorial | ceeeeeee-
Hours Marks

Jluation System Theory Examination 03 : 100 ]

Practfical and Oral | ----- O N

Examination

o Oral Examination | «=---
I Term Work/ Assignments 25
- Seminar |25
) - Total : 150

Detailed Syllabus

Application of Thermodyniamics to Phase Equilibrium

Homogeneous and heterogeneous system, phase rule, chemical partial,
fugacity and activity, Thermodynamic properties from metric data

Fugacities in gas mixtures

Lewis lugacity rule, virial equation of state, fugacities, vinal equation, virial
coeflicients

Fugacities in liquid mixtures

Ideal solulion, excess functions, activity and aclivity coefficients, aclivity
coellicients from excess funclion

Theory of solution

Vanlarn theory, Scatchard - Hildebrand theory, lattice theory corresponding

slates theory
Solubilities

Gases in liquids, solids in liquids

Reference Books:- J.M. Prausnit, Molecular Thermodynamics of Fluid-Phase

Equilibria, Prentice Hall Inc. New Jersey.
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£5 M.E. CHEMICAL ENGINEERING

= t Semester - |

chwlﬁ'lg'"eefing
ods Per Week Lectures 03
~h of 60 min.)
o — N

Praclical =i s,
e Tutorial 58yt e T :
I Hours Marks
uation System Theory Examination 03 100
. Practical and Oral | ..._. S

Examination
Oral Examination c—aic
Term Work/ Assignments | - 25
Seminar 25
Total

- 150

'Detailed Syllabus

}Polluiion and its measurement

Intfroduction, Analysis of Pollutants

i’ollufion control for specific_Pollutants

Removal of BOD, Removal of chromium, Removal of mercury, Removal of
ammonia/ureq, Treatment of phenolic effluents, Removal of particulate maiter,
removal of sulphur dioxide, Removal of oxided of nitrogen, Removal of

organic vapour from effluent gases

-

Pollution control in selected process industies

)
General consideration of pollution control in chemical industries, Pollution

control aspects of fertilizer industries, Poliuiion control in petroleum refineries and
beirochemicol units, Pollution control in paper industries, Miscellaneous
ndustries

teference Books :

A. Mahdjan, Pollution Control in process Industries ( 1985), McGraw Hill publishing

—o.
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: L{SS: M.E. CHEMICAL ENGINEERING Semester — | =T
/S{BJECT: Elective |
: 1. Energy Audit and Conservation in Process Industries
periods Per Week Lectures 03
(Each of 40 min.}
- Practical SIRET [
Tutorial | meemeeae-
Hours Marks
@gyﬁﬁgﬂﬂstem Theory Examination 03 100
i : Practical and Oral | -=--- A omu't
Examination :
Oral Examination | -=---
Term Work/ Assignments 25
Seminar 25
Total 150

Detailed Syllabus

Introduction

Energy outlook, The second law of Thermodynamics revisited

Thermodynamics and Economics Part |

Characterizing Energy use (Energy — Audit), Optimum perforrnance of existing
facilifies, Facilities improvement, Methodology of Thermodynamic analysis,
Detailed Thermodynamics analysis of common unit operations, Use
Thermodynamic analysis to improve energy efficiency

Thermodynamics and Economics part il

Systematic Design methods, Guidelines and recommendations for improifing

process operation
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Reference Books :

W. F. Kenny, Energy Conservation in the Process Industries (1984}, Academi

Press Inc. (London) Lid.

Practical Technique for saving Energy in Chemical, Petroleum and Metq

industres, (1977), Noyes Data Operations.

N. Boustead, G. F. Hancock, Handbook of Industrial Energy Analysis (1979), Bl

Horwood Ltd. Chichesier {U.K.).

F. E. Albert Thumann, Handbook of Energy Audits, (1979). The Environment Press,

A
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AASS: M.E. CHEMICAL ENGINEERING Semester — 1

y'sUB JECT: Elecﬁve.l
r 2. Chemical Process Synthesis

Wer week Lectures 03
'@M-] \
Praclical @ | eeccuccaes
Tutorial @ = | eecacccas
Hours .
’E@@iystem Theory Examination 03 %C(I)VPS
Practical and Oral | ----- e

Examination

L_.L'_.__,L__-L

— Oral Examination [ -----

— Term Work/ Assignments 25

— Seminar 125
Tolal 1 150

Detailed Syllabus

on of flow sheef with the
tion of steady state flow sheef with
process flow sheet.

Synthesis of steady state fiow sheet. Optimizaii
respecﬁve*heot—exchcnger,network. Optimiza
respect fo adjustment of the concentration. Synthesis of
Safety in chemical plant designing. Trouble shooting hazard analysis. Fault
diagnosis in chemical plant through data analysis and computation.
Reliability consideration in mainienance policies of a chemical plant

Reference Books :

Anil kumar, Chemical process Synthesis and Engineering Design, (1981), Tata

McGraw Hill.
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£UBJECT: Elective |
3. Petroleum Refining

periods Per Week Lectures 03

each of 60 min.) :
N Practical Ma viai]ivaiaacaacs

Tutorial | ceccamans
=
Hours Marks

gvaluation System Theory Examination 03 100

| Evalvall

Practical and Oral | ----- ks
Examination

— Oral Examination | =~---
— Term Work/ Assignments 25
Seminar 25
Total 150

Detailed Syllabus

Physical and Chemical operations to produce and products from crude oll,
_Blending.of_stocks to meet products specifications, Design of selected relinery

units. Selection and conversion of petroleum feedstock’s fo chemicals, cracking

oxidation, alkylation, dealkylation, isomerization and disproportionation

processes, Basics and Design aspects, Economics considerations

Reference Books

W.LNelson, Petroleuin Engineering, {1961), McGraw Hill
R. J. Hengateback, Petroleum Refining (1959), Mc Graw Hill

VY. Stern, Gas Phase Oxidation, Petroleum Technology, 4 Edition, {1973).
Applied Science, London.

LF. Hatch and S. Matar, from Hydrocarbon to Petrochemicals (1981), Gulf
Publishers, Houston.
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Semester — |l

/55, M.E. CHEMICAL ENGINEERING

CUBJECT: Advanced Mass Transfer

%WWBGT Leclures 03

f 60 min.

(Each == Practical = | emececmee-
NI Tulorial J—

/; Hours Marks
EalugﬂQ&§Y§LQ"‘ Theory Examination 03 100
sl Practicaland Oral =~ | ===-- FATY
| B Examinatlion

ol Oral Examination [ ==---

- Term Work/ Assignments 25
— Seminar 25
- Totdl 150

Detailed Syllabus

LT ol o

Multicomponent Separations :
Multicompenent Separations :
Multicomponent Separations :
Multicomponent Separations :
Multicomponent Separations :

Reference Bocks :

General Short-cut Methods
Alternate short-cut method.
Rigorous methods for distillation
Rigorous methods for QSO IoN.
Rigorous methods for extraction”

B.D. Smith, Design of Equilibrium Staged Processes, McGraw Hill.

Van Winkie , Disﬁiidtion, McGraw Hill,

(3 Scanned with OKEN Scanner



(2

/<< TAE. CHEMICAL ENGINEERING

Semester -1l

il;-;)ECT: Advanced process Dynamics and Control
,:g;riods per Week Lectures 03
,‘LE aQLQf—QQ— min.) :

= Practical | ccceeanaas

Jutonal i T Lheesass
:;/ Bt Hours Marks
Ev Cﬂl’,‘!—@ﬂéﬁlgm Theory Ex.ommcmon 03 100
- Practicaland Oral | ~---- avan
Examination

; Oral Examination | ===--

,,,f»-— Term Work/ Assignments 25
"’f’___ Seminar 25
53 Total 150

Detailed Syllabus

single Loop Control

Feedback control sysiems, Conventional feedback controller design, Design of
more complex conirol structures, Controller design for processes with difficult

dynamics, Control design for nonlinear systems, Model based conirol_____

Multivariable process Control

intfroduction to multivariable systems, Interaction analysis and muitiple single
loop designs, Design of multivariable controllers

Computer process Conirol

Infroduction to sample-dat
Dynamic analysis of discrete-time systems, Design of sin

Special Control Topics

Model predictive control, Statistical process control.

Reference Books :

w. Hermon Ray, B. Ogunn

Oxford University Press, London.

a systems, Tools of discrete — time systems analysis,
gle conftrollers

aike, process Dynamics, Modelling and control, (1984),
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Ungmlvanced Computer Aided Design
eriods Sariods Per Week Lectures 03
r'PEaCh of 60 min.)
Practical 7w cadanaanna
— Tutorial &:775 50 Pasadeasas
Hours Marks
Evalualion System Theory Examination 03 100
Practicaland Oral | ----- ———-
Examination
Oral Examination | -=---
i Term Work/ Assignments 25
Seminar 25
Total 150

N

\—//

/755 M.E. CHEMICAL ENGINEERING Semester—1i

Y

Detailed Syllabus

Physical Properties of Liquid and Gases :

Introduction, Diffusion coefficients (Diffusivities), Compressibility, Z-factor of
Natural Gases.

Equipment Sizing :

Infroduction, Sizing of vertical and horizontal separaiors, Sizing of Parily filled
Vessels and Tanks. Preliminary Vessel Design, Cyclone design, Gas
dryer{dehydration) Design

Mass Transfer :

Multicomponent Distillation and Minimum Trays in Distillation Columns.
Engineering Economics :

Introduction, Capital Estimation

Reference Books :

A. Keyode Coker, Fortran Programs for Chemical Process Design, Analysis and
Simulation, (1995), Gulf Publishing Co.
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