~ UNIVE
UNIVERSITY OF MUMBAI l
NLTUG /358 of 2008

CIRCULAR :-

A reference is invite ] :

pachelor of Engineeﬁ?x;ué\: to the Ordm?mces, Regulations and syllabi relating to the
dated 17% Auvgust, 2002 e course vide this office Circular No. UG/547 of 2002

e formed that 11 and the Principals of the affiliated collages in Engineering are
here.)y o mi"t]: at }&e recommendation made by the Dean, Faculty of Technology at
18 rrfl_é:eflﬁgml@ a OiimZD March, 2008 has been acz:epted by 1’11e Academic Council at its
1;"68'1:19, f: d (31? il):‘ June, ,2008 vide item No.4.3 and that-; in accordance therewith, the
cciieme and svllabus prescribed for S.E. (Chemical Engineering) (Sem.IIl and IV) of the

w F. degree course i i : W
)'i b efect i 1S revised as per Appendix and that the same has been brought info
«roz With et.ect from the academic year 2008 — 2009.

WUMBAIH00 032 ’ . PRIN K VENKATARAMANI
% August, 2008 | ; REGISTRAR
o, ' £ 4
The Principals of the affiliated colleges in Engineering.
A.C./4. 3/13.05.2008
No.UG/358 - A of 2008, MUMBAI-400 032 4™ August, 2008

Copy forwarded with compliments for information to :--

1) The Dean. Faculty of Technology

2) The Chairman, Board of Studies in Chemical Engineering .
3) The Controller of Examinations, s

4) The Co-Ordinator, University Computerization Centre,
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DEPUTY REGISTRAR
( U.G.7.3Section.) \ i
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Copy to - B .
. i - Regd Eligibiliry and Miizration

. Devel ment.,theDeput)Rngsut(‘,uﬂ d MIgrL
The Director, Board of College andthng‘zizve Sea?tary to the Vice-Charceliot, he Pro-Vice-Chancellor, th

i i of Students Welfare, the to the -y
Section). the Directer Administrative sub-centet, Ratnagiri for informahon e Shction

. . sistant Registrar, R 2

Registrar and the AsstS ST (10 copies). the Finance arédAﬁ)ux:,ts ?ﬁiﬁﬂ (2 cof ),ﬁles'g);a:ion Section (3 copiss ). he

: i cati o (5 copies), the Deputy Registrat, Enfoumen : anagari (2 copies ), w12 Deputy
(5 copics ), Pubiications SCCUSIT:it (2 IcnopieS), the Deputy Registrar (A_scounts Semo.n),%g . ;gies\ the Director University
__Deputy Registrar, Stauintcigln (2 co-pies ), the Director, Institute of Distance Ed};g?g;é Cel). the Depiity Registrar,(PRO) -
Recistrar, Affilianen S‘;uﬂdmg ) Vidyanageni, (2 copies ; the Deputy Regzstrar \ws:b‘?f Exe,cﬁtive Authorities Unit (2 Coplc:si
Compes Center (05 A cmic Authorities Unit (2 COPIS yand the Assisiant REgSERS 1 4 cadermic Concil geferre
the Assistant Registidly -0 5. © action taken seport on the conoerneg resoiutiora¢0pied Y B TF oty Registar
). They are requested © 080 P850 %, cparate Action Teken Report Wil B8 SR ooy, he invchirge Decioh G
to in the above CireWa mz is ), BUCT(1 copy), the Deputy Aocoopmunf. Um; t 1 coey). the Secretary MUASA (1 6op¥:> B
Constitent Colleges Unit ( \C&i Receptionist (1 copy), the ?‘ekphme.rhesb gc(non 2 coptes)
Co n“’.udngdpitcﬂfl’?-t(-l(faduaopy +- Section ( 2 copies ), the Superintenderts
Superintendent, PO
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Revised Svilabus

and Scheme of Examinations .

For ,
| The Second Year 1
s (Semester [II and 1V) !

,? Of the |
b, s |
K B.E. Degree Course y
. in Chemical Engineering |
| 'li
‘l‘ (With effect from the acad nte vear 2608-2009) /
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UNIVERSITY OF MUMBAI
COURSE: BE (CHEMICAL ENGINEERING) (2 - 6 %)

et O SEHEME'OF INSTRUGTIONS 'AND EXAMINATIONS

SEMESTER: 1l

YeAR:SE
/Sr‘\"’-’g;b]ect ! Scheme of Durati Scheme of Examination \
. \ Instructions on of \
No- 1 Hr. Periods Paper —
"Lect | Pract | Tutori | s Hrs | Theory | Term Work/ | Practi \ Oral \Totoj
s | ure lcal al Paper | Assignment | cal
7 | Appted ke \ - \*\ 3 | 100 25 - \ - \‘25
" | mothemetics-il
5 | advonced ba |- \ 3 | 100 25 25 \ - | 0
“ | chemistry-l l - [
33 Electronics & : l 4 T3 T - \ 3 100 25 25 \ 25
~ | plectical Engineenng | D
39 Computer \ 4 3 - 3 100 25 25 \ - \
application AT
5% [pocessCalcuivs ¢ 1 - [ 2 3| 100 25 - [ 25 | 150
=3 | presentation & 23 ) -1 g - ®50 . &m | 50
{. | communication | Sl —
Technigques N \ L
|ToTAL 22w | 3 | - | 500 [17588 75 | w50 | 800 |
COURSE: BE (CHEMICAL ENGINEERING) ( R -0F) SEMESTER: IV
YEAR:SE
TT Subject Scheme of \ Durati \ Scheme of Examinalion
No. Instructions aon of \
" 1 Hr. Periods Paper P
Lect | Pract Tulori\ s Hrs | Theory | Term Work/ | Praclical \ Totol
uvre™! ical al | Paper | Assignment with Oral o
4.1 | Applied 4_‘ - 141 3 \ 100 25 - \ 125
| » | Mothematics-IV o , 8
42 | Advanced ‘ ¢ | 3 - ] 2 100 25 25 \ 150
Chemistry-I! | . S
(&3 [ Fluid Flow 4« "3 1 - 3 100 25 R
44 | skenglh of Matezal | 4 3 3 | 100 25 S VIR
& Fabrication | . ll
Technology | -1 s 4 B
4.5 | Material Science & & | 2 3 100 25 : 1y
Technology ] i S
4.6 { Plant Utilities 3 - 1 |3 100 25 . =
TOTAL 22| 9 | 4 -1 600 60 | 500 | aoo
£ The TUTORVAL fcv Matkewatics Shauld be conductad clace e

EMC\'\ WG @ .

e
v LA
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C@—C CHEMICAL Eig
i -
’,o/erifods Per Weeak

GINEERING T — e
thg. H T — :,‘iff‘,‘-’:l__ef.:_lr.‘._
.\

Le.f‘tures o

“each of €0 min.) o4, T e e o
' ractical (. e
- Tuloial _“*JT e -
it T The e o—————ee___._| Hours '
[Evatugtion System Theory Examination {05 { 00 e
| | Prochco[ and Oral  {ee. T O
 — Examination ',
— |___Oral Examination | --.. —‘l el
I | Term Work ' _""_l'{{_‘“‘ -
B ot Total |12s Py
Lgcit_qled Syilabus Cectures
13.1.1 | Module 1 Eee =
v
: Laplace Transform |
3.1.1.1 Pefmmon, properties of linearity, Laplace |
;l wansform of elementary function, Properties of
i Laplace transform (First and Second Shiiting ;
‘: property). |
. 3.1.1.2 Theorem on LOploqe Transform , )
LE BT LIECH 71, Liif(u) o), Littat)), L{g/at{(i)] 10
. (Wilh proof ) B 4 ¥ g b s
13.1.2 | Module 2 b a ' e
: Inverse Laplace Transferm
! 3.1.2.1 Definition, Inverse Loplace Transform by usind
‘I partial fraction method, Convolution Theorem
, (without proof)
; 3.1.2.2 Applications to solve boundary value problen
involving ordinary differential equations with one:
independent variable, Applications to chenvcal 108
engineering TR SRS b ey T
3.1.3 | Mocule 3 '
Laplace Transform and Matrices |
3.1.3.1 Laplace Transform of periodic lunclions =
Heaviside unit step functions. Dirac delta tunchion
3.1.3.2 Types of Matrices Adjoint of Malnces. nverse of 08
3.1.4 | Module 4
Matrices
31.4.1 Rank of Matrx fr.-nfary t ansformation ol |
" matiix, Linear denendent orlindependent of

(3 Scanned with OKEN Scanner



, “Lows and columns of a matrix over real field.
' 3.1.4.2 Reduction of normal form. Homogeneous hneor_ ]
equations and non-homaogenous equations, their | 08 - ] (‘

, consistency
31.5 Module 5
| Complex Variable ;
3.1.5.1 Funclions of compl
statement), Derivability ©
tunclions, C-R equations in
(with proot]. Harmonic functions. .
31.5.2 Orthogonal trajectories, Analytical and Milne- !
\ 14

ex variable, Conlinuity (only
f a functlion, Analylic
Carlesian and polar

Thomson method to find 1'7)
31 93 mapping, Contormal mapping. Bilinear

ormation, Cross talio preservolion property

transt

. (withproof) - 1'

2 podule 6 i
Bessels Equation \
3.1.6.1 Bessels Equation and functions (without proof}, l

|

|

Fquations reducible 10 Bessel form, Method of
solving the equations and conditions for the four
types of Bessels and modified Bessels equactions
and functions. .
3.1.6.2 Recurrence Relations for Bessels functions.
Apolications fo Chemical engineernng €.9. heat 12
~_transfer for an extended surface. [

|
|
|

Theory Examination:

1. Question paper will comprise of 7 questicns, each of 20 marks.

Only 5 gquestions need to be solved.

Question 1 will be compulsory and it will be based on entire syilabus.
Remaining guestions will be mixed in nature. (for example if Q2 has part (0
from moduie 3 then part (b) will be from any module other than module 3}
5. In question paper, weightage of each module will be propuriuinGi i
numiber of respeclive lecture hours as mentioned in the sylictus.

EN SN

4
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5/ Term Work:

Term work will be in the form of Journatl which will consist of minimu SiX

1u?oric‘11 (:'155\g.nmems covering the entire portion and a written test paper.
The distribution of marks for term work shall be as follows:-

Journa 1 10 marks
Test . : 10 marks
Attendance (Practical & Theory) 105 marks

The final certification and acceptance of the term work ensure the

satisfactory performance of practical work and minimum passing of the term
WOrK.

gBooks for Reference

1. Mathematical Methods in Chemical Engineering by Jenson V.G. & Jefiey
G.V. - Academic Press 1970

2. mathematical Methods in Chemical Engineering by pushpacanam S..
Prentice Hall of India 1998.

3. A Text Book.of Applied Mathemalics by P.N. & J.N. wartikar
(Volume 1 & 2) : _

4. Laplace Transforms by Lipschutz S.—Schaum’s Qutline Sf;ncs.

5. Higher Engineernng Malhematics bY Dr. B.S. Grewal.
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TCLASS: S.E. CHEMIC AL EN(JINLERlNG e b e S o
'SQ?,JE,CI_‘.\CIVQ""‘@G Chemistry -~ — o CSemester—- WM

Iperiods Per Week

LQ‘C' & 1
‘(gachoi60min) | ures | 04
e e— 'l Pm_(‘lEal&‘m ll 03 . R
e TWlorial e —
:fxglumm'\ systein T“‘LWEE&{MR* i _Ioi:(;u'i ) ~wl‘ I;A(;gks

U P'OC“CC" Exommqhon ‘03 T P atED

, 25

SN— Oral Ex_oiwlgohon D eeeee 1 U

1 TermWork | T o) 95 -
. T0.0J :*—‘—_ T 150

: D_g?_f_qi!ed Syllabus ’ L, | Lectures
321 Module ) o

. Chemical Bonding and Molecular Structures
13.2.1.) lonic and convalent bonds, Exceptions to Octet

rule, Resonance, Variable Valency, Hydrogen

i band, Valence band-Theory, Crysial field theory,
Ligand field theory, Structures of molecules with

lone pair electrons, H,0, MHs, BR Fs, SFe, PCla,

PCls. Molecular orbital theory, Non-bonding and

antibonding orbitals, LCAO method. VSEPR

_ theory. Molecular orbital structures of .

: | homonuclear and heferonuctear molecules H2, 10

HC2. BC2.82, C2,N2,02, 52, CO, HF, NO2.
Metallic band, Bloch's theory, Pauling theory.
) nModule 2
} Co-ordination Chemistry
| 3.2.2.1 Co-ordination dative band, complexions, o
ordinations number or ligancy, Werner's co
\ ordination theory, Effective Afomic number. No
: menclatures and isomerism in co-ordination
| compounds with respect to co- ordination
number 4 and 6. Application of CFT to fetrahedral
and oclahedral complexes, Drawbacks ot CFT.

!
M
i\)

i
\
|
I

MOT as applied to the octiahedral compizxes of G
! ] Fe and Ni, Measurement of CFSE flO D7)
| l Numericals based on EAN and 10 07
L | meogurcmom S Y e
13231 Module 3

Organometallic Compounds
1 3.2.3.1 Chemislry © of Fe-carbonyls with resp )

|
i
'
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1

'p-Fo_;’a_e?ﬁg; stru~ture and bonaing 2 el
hemistry of iron - ;
ismolecules containing ,
try of proteins containg Cu,

Fe and Zm. Chemistry of cy_tochromes and their
5 applications, 0?2 atom transfer reactions of 10
| biomo'ecular reog_li_qg_c_:_ontommg_Fe.

3.2.4 | Moduie 4
i Dyes and Drugs
1 3.2.4.1 Dyes - Sensation of colour, colour and
constitution, nomenclature, classification based
on chemical composition and mode of o
application. Synthetic and uses of (1] Fast Printing |

I
|
( Green (2) Methyl Orange (3) Methyl red (4)

p;'épor'ofton.
13.2.3.2 Bi-inorganic C
Classification of b
meialions, Bio-Chemis

congored (5) Alizarin
3.2.4.2 Drugs - Synthesis and uses of (1} lbuprofen (2} 08
Aspin (3 Vitamin = C (4) P-nitro aniline {5) O- ;

} Chicrobenzoic acid
|

325 IR |
Ele-c troChemistry !
= ' noduction —conductance, Effect of :

1o eralure on conductivity, mobility of ions, |
horepott number and it's determination, theories !
' of clechiolylic conductance, Debye Huckel
vy of sttonigg electrolyles, concentration cells
| with andt without fransterence, standard celis,

[ Cndard electrode potential, reierence !
! v hode Use of EMF measurements and other i

l I nniques for determination of dissociation

l ‘ constancies of acids and bases, solubiiity

product, hydiolysis constand, hydrogenion
concenhation, theory of acid base indicators,

Clectrometrnic tittations.

————————————
————

12

|
1 3.2.6 . Module 6 !
1 3.2.6.1 Reactions. mechanisms and industrial |
| apphc ahons of Pinacol-Pinacolone i ‘
? ieanarnement, Michel reaction. Deckmann
Condernsation, Benzil-Benzilic acid rearrangement,
Ceckniann, Darzan reactions, Fischer-Indole
. nthesis. Mecrmin pondroff reachion and

Oppenauer oxidation. o

10

o~

A
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q‘fheom Examination:

[, Question paper will Comprise

& of :
3, Only S questions need tqo b 7

Olve

students are expected
ROS to Perform qt least 07 ex b b | ,
One test examination ang five ass; perments from the followings.

term work. gnments are necessary for the complete
Journal 10 marks
Test 10 marks ¢
Attendance S marks
a. Inorganic Qualitative Analysis (four radicals) at teast - §
b. Analysis of Compounds
1) Analysis of talcum powder for Mq ¢ critent by EDTA method.
i) Analysis of Aspirin as per I.P. or USP
iii) Determination of Fluoride conter i *he 1oothpaste
Specirophotometrically.
iv) Estimation of CaO in cement.
c. Organic Estimation v
i} Estimation of Aniline
i) Estimation of Phenol

1ii) Estimation of Acetamide
d. Gravimetlric Estimation
i) Ba as BaSO4
i) Sa as Sn0?2
e. Synthesis of Compound
i) Tetramine copper (il complex (C.
it} Acetyl Salicylic acid (Aspirin)
iif} M-dinifrobenzene
iv]  Sodium thio sulphate
v) Methyl Salicylate

iM3) 4]

PPN U OSSR ( R SR e rinilis e

G Scanned with OKEN Scanner



Reference Books for Advanced Chemistry | & Il

vi) Industrial Chemistry, B.K. Sharma, Goel Publishing House (2006)

Vil Vogel's Textbook of Quantitative Chemlccsl Analysis, Gogel A, ELS
Longman (1991)

vii)  Vogel's Text book of Practical Organic Chemistry

ix) A Textbook of physical chemistry, kapoor (Vol 1,2 &3). Macmillan
India Ltd (1991)

x) A Textbook of Physical Chemistry, Glasston Samuel, Mccmul[on India
Lid (1991) '

Xi) Physical Chemistry, Castellan G.W., Addison Heslay-Haroda
Students Ediiion (1994)

xii)  Basic Physical Chemistry, Mooro, PHI

xii)  Principals of Physical chemistry —Puri and Sharma

xiv)  Advanced Chemistry — Skoog and West

XVv) Advanced Chemistry = Mathews

XVi) Organic Chemistry, Finar .C. Vol- | & 2- ELBS Longman (1994}

xviij  Organic Chemistry, Morrison & Boyd PHI Lid, .

xviii) - Instrumental methods of Analysis, B.K. Sharma. Go- - vtilshing

hounse:
xix] A Guide book lo mechanism in organic chemislry. Skyobpotor,

-~

Longman
xx) A primer o mechanism inorganic chemistry. Skyobpotor Longman

xxi)  Organic Reactions and Reagents — O.P. Agrawal. Goel Publishing

house
xxii) Organic Reactions and Reagents — Chatwaal

Instrumental methods of Analysis, Willard, merritt, CBS publishers and
1y

distributors. - g

......................
- —— -
..................................................
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’JLASS S.E. CHEMICL EN ENG'NEI‘

RING

; Eteciricai ang T e L
il =—=—_=41 and Eiccir Lols Semesier - I
periogsfer Week ! g;'l?;sq‘"‘.ﬂlge.mg ———-—>Chener-
e — ]
L_gﬂ@ﬁf_ég__)._mm ek S 04 ‘l
e PRI |
/,—-‘:‘h:-— hﬁ“\n{igrg:*-\‘ = s ettt e e e et
Tl oo o it SN MR TR L SO
Evalutﬂlon System mqm _{Hours _[ Marks
o lnClhor 03 T LCIKS )] o
Ochcol EX(]I']]IH t B B — 100
T ol Baminafion Tgp pr
*/"*-F* SXaminafion | .7 |25 R
[ ' Term Work “j‘*-- ———————e
e —————— T“ofo[ al T e - =% el 25 ..
T oo RTINS LY L R
- . c
: Detailed Syllabus —— - ,
;'%3%* Module 1 - T 'M-—---—"--"““-*“!‘
: % D.C.Machines | - k
| 3.3.1.1 D.C.Generator 1
N . : : |
Gl Sonstruchonal details, types (shunt, series & ! E
I S ~ompaound), principle of warking, emf ecouation, ‘ '
! # characieristics. l
25 13312 D.C.Motor 2
] ’g - Motaoring action, significarice of back em, lorque ! I
| Lk { and speed equations, torque-a nnotuue current, i ‘
. 3 speed-armature current and torque-speed ' '
Y- 4 ' characteristics of different types of motors, speed |12 '
| contiol. starier, applicotion:. |
332 | Module 2 |
' ; [3.2.2.1 Induction Mofor |

| Rotating magnetic field, construction and principle |

- vob  operation, slip, rotor fequen. g, torguesslip |

kg * characterislic, relationship between slip and rotor 10 l
-  copper loss, speed control, starting methods, oo ]

v ' i rufmqs : IR D R
333 Module 3 1
1 3.3.3.1 Fractional Horse Power Motors |
Construction and principle of operation of single 1
" phase induction motor, fypes o 5'”0' phase | |

incluction motor {resistance sp il phase 08

cepacitance split phase) and iheir a ﬁplic;(fniom. |
= Shaded pole induction molor. | |

(3 Scanned with OKEN Scanner
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Module 4
Synchronous Machines

3.3.4.1 Alternator

Constructional features and principle of operation
synchronous speed, reculation,
1 3.3.4.2 Synchronous Motor

Principle of operation, method of starting and
applications,

e o

Module 5

1 3.3.5.1 Switchgear, Measuring Instruments and
Utilization of Power.

Aulolransformer, Construction and principle of

| current and Potential fransformer, Infroduction to

' relays, contactors, isolators and HRC fuses. Principle
| and working of circui breakers,

| ."JJ[QQU_Q_'?O_”.Q_f.JDQQE‘f.Q'lQ.”Q.DiE"LC‘iC Heating.

{ Module ¢

13.3.8.1 Electronics
Diode rectifiers ang filter. transistor Characteristics
and its three conligurations (CE, C8, CC). Transistor

| us an amplifier, Opto-electonic devices(e LDR,

j Photo fransistors, Photodiode). SCRs (Silicon

i controllec! Rectifier) and its application to control

| speed oi motors. Ccihode Ray Oscilloscope. A

i preliminary level treatment for infroduction to digital

- electronics (number systerm and basic gates) Basic

ant of microprocessor 8085.

—_———

Theory Examination:

A

Question Pape. will comprise of teote
Orly 5 questions need 1o be solvecd
Q.1 will be Complsory and bhasec
Remairning QUEShons will bhe rixe
In question paper weighlage of each
number of respective le

)

cn the entire syllabuys.
1n nature.,

module will be pro
clure hours as mentioned in the

@ Scanned with OKEN Scanner
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gooks Recommended:

| J. Nagrath, D. P, . : ;
I, Kothari, Electrical Machines T AN -1
New Delhi 1997. ' .. Tata McGraw hill,

~J

gobrow. Leonard S, F
o undamentals of Electical Engineering, 21 ed..Oxford
yniversily Press, New Delhi, 2003

-~

_S. Bhimbra, E : )
Dr. P imbra, Electrical Machinery, 5% ed., Khanna Publishers, New Delhi
1997.

(952

1. G. Say. The pe -
N Y performance and Design of Alternating Current Machines, 3¢

.
-

ed.. CBS Publisher and Distributor, Delhi, 1983
5. Cpenshaw Taylor, FHP Mototors, Addison Wesley 1976
/1 tailman and C.C. Halkias, Electronics Devices and Circuits, Tata McGrawHill,

1994,

-4

ehang S. Guru & Huseyin R. Hizivoglu. Electric Machinery and Transformers. 37¢
.1 _Oxiordd University Press, New Delhi, 2000.

© A maltershead. Electionic Devices and Circuils and Introduction. Prentice
Hall Qt india Private Limited, 1993.

Sunil S.Rao, “Switchgear and protection,” 9" ed.. Khanna P tichers, Delhi

O

1988. 8

y
10.S. L. Uppal. “Electmeal Power," 13 ed., Khanna Publishers. Delhi 1988.

.----_--_-_._-_---_—-—-----—-----__--_----—---_--_-----—------4-¢-- ------------------------
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Practical and Oral Examination:

Practical examination will be based on one experiment performed from the |ist
of experiments given in the syllabus based on 25 marks and the oral will be
based on entire subject based on 25 marks.

Term work:

Term work consists of minimum eight experiments and a written test. The

distribution of the term work shall be as follows,

Laboratory work [Experiments and Journal) :10 marks
Test {af least one) ' 10 marks
Attendance (Practical and Theory) 205 marks

The final certification and acceptance of term-work ensures the satisfactory
performance of laboratory work and minimum passing in the term-work,

List of Laboratory Experiments:

I.

w

o N o~

9.
10.Input and output characleristics of BJT

Speed control of DC shunt motor by armature voliage and flux control
method.

Load test on DC shunt motor.

Load fest on DC series motor

Speed control of 3 phase slip ring inductlion motor by adding the external
resistance in the rotor circutt

Starting of Induction molar by D OL .. autoltaretonet, ston /- lella andoton
resistance starter. | .

Study of differeat4ypes of Fractional Horse Power Molors

Study of D.C. machine starler

Study of various circuit breakers. contactors and relays

Half / full wave rectifiers (using diode] with filfers.

11.Characteristics of SCR.
12.Study of CRO.
13.Study of Induction and Dielectiic Healing

LI 4y
\ o~
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< SEC CHEMICAL | EN:;&'.;;.-‘“NC 2 R
L[‘}_ % Compli h { f‘\)ph(‘"rj‘,on e S LLRA T K q*‘tn “‘(‘l - lu‘ T o e ‘
SgECTL = e !
’J’.’"‘CZ por Weck Leah T oy S s e S|
sri0™” 1|__J v ;
"’;__.,---—"““T““"“ ;uchmt D [ e e ST
«‘:”__ SR S Tuloriai NI : “ GeT
- SRS I Hours old
iuutw“ 5\'-S~‘~‘m J‘Thegy Emm"'“'.‘QEa ""L.'(i)'“)—” T “‘ﬁo.;
‘ — [EE—— R PlOCh( (']‘ ry\qnnnoh(”__' 2 oy - l'.'ZS -
| "/‘-:_.,.-——‘—------{— Oml Exomu_)qio_lr_ N2 e H“"“""'““"’: o
! """'_’__—v______,_, ...... _%ﬁ__ Terrn Work ‘N,l‘___-_—_—__»m—w»»— PO T -
il Total it Pr e s S0
559'7.'6? Svlicbus gl e e ] Lectures -
3”%\ -.A‘J‘ |e | r
| introduction: -.
1 £1.1 Sctiware Evolution, Algorithm, Flowchant, .‘
Approaches to Modular Design, Software 1
) ‘ Development Life Cycie and Object l
“ e Oriented Paradigm !
; 14.1.2 Opening and Closing Daia Files (file Access i
L Options), Crealing o Dala File and Accessingc 10
i Data File. : B
T47, oduie 2 O s oy (o
f Lasic Concepts in DGTC! gase Managerment Sysfems
! (DBMS}. ;
3.4 7.1 Database System Application, Fiie Siruciure
; versus DRMS, Database Languages, Datahdase
| Lsar and Administrator, £-R Diagroms and
i Reduction of E-R to the Relational Scheme. ,.
i‘ | 24,2 2 tntroduciion lo Visual Programming: .
i ! Case study in Visual Basic: Form Designing by :
. 2 aciive Data Object (ADC), Open Database ‘ 10
! ‘ Connectivity (ODBC) wiily Excel and Application '
Q - __ to the Chemical E Engineering Problem .

343 Module 3

Infroduction to MATLAE! ‘v A

: - g H |

13.4.2 1 Infroduction; Tutorial Lessonst A mifimum MATLAE |
session, Creating ond working Wi tih Arays of
sumbers, Creating and pinfing simpie plots,
Creating, soving are i executi o AN b
Creating and exec -uhing ¢ funchon fie, Working
\,/'(“r fil (_ (]n(‘ (anf"(\[uag f&f\" Put s Iﬂ(‘ IU'J'F\'IS

|

1 Q u,.\,_)n e,
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} interaciive Computations: Matrices and Vectors, [T T
; satrix and Array Operations, Vectorization, \ ' ‘
1 Command line functions, Using built-in functions
! ! and on-ing help, Saving and loading daia and »
i Plotting simple graphs; Progrormming in MATLAB:
} Scripls and Functions; Applications; Graphics: 2-D ]I
| __and3-Dplots.
| 3.4.4 | Module 4
i

o

|

l

Infroduction to Robotics: ;

! 2.4.4.1 Automation, Specification of Robot NC and TNC

§ Machine, Advantages, Disadvaniages, Basic ‘

! Concepts of Artificial inteligence, Expert System |

o and Ils Applicaiinns to Chemical Engineering. i

| 3.4.5 | Module 5 l

g Numerical Methods:

1 3.4.5.1 Solytion of Algebraic and lranscendental ‘
!
|
1
|
|
l
|
|
l

i : Equations. Bisection Method, Method of False

| Pasition, teration Mathod, Secant Method,
j ! Newton Raphson Method, Muller's Method. The
' Guotient Difference Method and Soluticn of
; 2 Systems Nonlinear Method |
' 3446 Module 6

i0

i Interpolation:

E " 12.4.6.1 Brors in Polynoiial Interpoiation, Firite

i Difterences, Detection of Encrs by Use ¢

‘ Difference Tables, Newion's formula for
nterpolation, Cenirol Difference interpolaiion
formul'a, Practical Interpolation, Interpolation with
Lnevenly spaced points, Divided Differences and
thear properties, lnverse inferpototion and Double
interpoiation. T

2 4 4.2 Curve Fifling, Cubic Spiines and Approximation:
Leasi Squares Curve Fithng Procedures, Data
Fithing with Cubic Splines, Approximation of

~bi e
N R R N

o -

o

'

T LT 1T S,
B 13 T o
: R TR S e o,
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4 Two programs based on D

Two programs for Basie Concepts of Excel
B ~AL

Two programs based on Vi y 3
1S g,
Two programs based o M:T(ilABBOS'C and Excel Conneclivily
Four programs of Numericq| Methods using MATLAB

ala Fileg !

Ll ol el

Theory Examinations:

Question poper will comprise of 7 Questions, each of 20 marks. -
. Only S questions need to be solved

Qu‘esi(l;)n ] W'l'l be Compuisory and it will be based on entiie syllabus.
(Qu.e VESIOn wil oased on one modules) in this way there will be remaining
six questions of 20 marks each out of Four will have 1o solve.

= oo —

Practical Examinations:

9 Praclical examination will be based on one programme performed from the
list of Programme given in the syliabus based on 25 marks

Term werl:

Term woik consists of minimum eight Programmes and a writien test. The
distribution of the term work shall be as follows,

Laboratory work (Experiments and Journal) 110 marks
Tesi {al least one) e ' 10 rica ks
atiendance (Fractizal and Theory) 05 ks

The final cerlificaton and acceptance ¢ term-work ensures the sahstaciony
performance ot loboratory work and minimum passing in the term-work.
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Books Recommended:

I. Baiguruswamy, Object Oriented Programming with _+4, 2nad cA., Tata Mo
Graw Hill (2005). )

2. Silberschatz; A., Korth, H. F. and Sudarshan, S., Database System
Concepls, S"MEd., Mc-Graw Hill {2004}.

3. Gary Cornell, Visual Basic 6.0, Tata Mc-Graw Hill (1998).

Rudra Pratap, Getting Started with MATLAB 7. 15 Ed., Qxford University

Press (2006).

Manjunath, Robotics, 2nd Ed.. Tata Mc-Graw Hill {2005).

Sastry, S. 8., Introductory Methods of Numerical Anclysis, 39 Ed., Prentice

Hall of India (1998). :

7. Rajaraman, V., Computer Oriented Numerical Methods, 279 Ed., Prentice
Hall of India (1991).

8. Kandasamy, P., Thilagavathy, K. and Gunavathy, K., Numerical Methods,
27 Ed., S. Chand and Company Limited (2003).

o

oo
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P ’ < l CH«.MI\ Al HI('I\JU “Nb semasier — Il ’
4 —"T procCS" Cﬂ('Uthons —— - T T e e

. —————

S0 Tper Week ; Lectures  — Toa
‘re h 01 60 min " : i RN | |
£ B e i PrOClical s 1T | ceedevennent o - ot s
i R B Tb.Otch" 02 ; it
e Hours Marks
[ O.Uahon System_| Theory Examination 03 100 R
— | Praclical Exc E>~G‘ml_n_c_1_hon ......... Ol S
~"””_’l_ | Oral Examination 25 __-:__,_~ ’4
L Term Work 25
— L Told o Jis0 |

neianled Syllabus

35 -1 | Module
L 3.5.1.1 Introduction '
e 13.5.1.2 Units And Dimensions

Various systems of units, conversion of units
from cne system to other
3.5.1.3 Basic Chemical Calculations
* Densily, spediiic voiume, specific gravity, i
; concentraiions & composition of mixtures and
! solutions. :
Density of gases & vapors using Ideal Gas law

|

s

} & Van der Waals equation-of stale, i4
f Dalton's iaw..Amagat's law, concepl of VLE,
f Raoult's law, Henry'slaw. . 3
572 | Module 2

' ,' 3.5.2.1 Mutlerial Balance (For Unit Operations | ‘
i General material balance equation, degree of ;
| freedom analysis for individual units, solving [

material balance problems for vatious unit 1) ]

i . - & . .

% | operations using steady stale equation . ________]
13,53 | Module 3 3 |
' )3 5.3.1 Materiol Balance for Unsleady Proc esses. L&

3.5.4 | Module 4 |
f |3.5.4. | Material Baiance [ For Processes Involving | 08 |
P | ChemicalReactions ) . _
1355 | Module 5 & L |
| l 3.5.5.1 Recycle, Bypass and Purge Calcuiations { PO a

fopic 4 & &) |

1 3.5.5.2 Psyc hromefry _i

'. . | Hurmdl_y and d safuration o e b 10 b
4
i
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i
|

|
f._

L e
hromernmc chart, bast

Maodul2 é
3.5.6.1 Energy Balance
Heat capacity. sensi
ulation of enthalpy changes
quation

3.5.6 !
I
f culc
General energy balance €
Energy balance for processes {vo
reaction including adiabalic r
- combustion processes.
1 3.5.6.1 Material And Energy Ba
- process/ flow sheet
| Formulation of equa
of spreadsheet software lik
_calculations

Tutorials
W Number of Tutorials C

pAR UM

21 least one Tuto

Al

Theory Examinations:
| Cueslion paper will Cor
Omnly 5 questions need to be solved.
will be compulsory and it will be b

2. Question |
dules) in t

i~ne Question will based on one mo
oi» nuestions of 20 marks each out of Four

Term Work:

consists of minimum eight as

Term work
as foliows,

dicitution of the term work shall be

Assignments and Journal

Teot (at least oneg)
stiendance (Practical and Theory)
tion and acceptance O

oetformence of \cborctory work and minimum

e finag! certifica

ic calculations using

' Psyc
_Q?:Y_Cﬁr_om_e_'fLQ.C_h..Of_f_____ - I
ble heat, latent heat,

lving chemical
eactions &

lance for complete

tions and DOF analysis, use
e MS Excel® for

ond‘ucfed mMust Be 10.

iial must be given on the each Topic.

mprise of 7 questions, each of 20 m

-1

14

arks.

ased on entiré syllatus.
his way there vl be rernaining

will have o solve.

signments and @ written tesi. The

10 morks
- 10 marks
- 05 marks

f tern_w-work ensures the satisfactory
passing in the term-waork.
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oks for References

BoS
1. Basic Principles & Calculalions in Chemical Engineering- O. M.
Himmmelolau, Prentice Hall of India Pvt. Lid.
9. Stoichiometry- Bhatl, B. 1. U, Vora S, M.: Tata McGraw Hiil
3. Process Calculation for Chemicaql Engineers — Edited By Ch. Durga Prasad
Rao and D. V. S. Murthy: McMillan.
4. R.M. Felder. R. W. Rousseau, Elementary Principles of Chemical Processes:

Jonn Wiley Sons, Inc, New York, 1978
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- 4 F CHEMICALENGINBERING . - el

[’/C%i&?ﬂeh@ﬁﬂ,’lﬁtfmgics_l\,““*-—-—-“m-_.__ __ Semester—1v ‘\
- f el — e e e e

: ‘%Bds Per\'\t.,ek \ Lectures ~ . -\

| [penoyotg0mind L - \

g =" ! ——— !
g+ Praclical — e ——
eff//,/-—-fﬂw*‘-~--l¥!LQli‘0_lf““‘ o s e e
3,@2§yztgm_gm@m;§§mm» : Moks
< | Praclical Baminalion |-orosa T T e
T— . and Oral Examination | .
e I Oval BXQMINGHOR 4] stese i pidis e, i
o R i ——— S—
— I iTol ol WE R e i e 1195 - S

& petailed Syllabus — Tlectures

Module | X
Fourier Series ,
4.1.1.1 Definition of Fourier Series, Full range Fouwr « - series

for (0, 2m), (0, 20}, (-rt,m) and (-1, 1) \
4.1.1.2 Hc!f Range sine and cosine series, Parse v ' | 10

‘, identity and complex form of Fourier senes Yoot ARt
\\'ﬁ‘g | Module 2 ‘ '
i

| Fourier Transform and Matrices :

4.1.2.1 Orthogonal and Orthonormal function. Fourie z

“sine and cosine integral _ :

| 4.1.2.2 Characteristic values and vectors. thei pt ethes
\. for Hermitian and real symmetric malices, Conesy 10

Hamilton theorem {without reof} .~ . oo —
41.3 | Module 3 . : i

Matrices

1
i

. 4.1.3.1 Digonalization of square matix, Functiens of ;
3 \ square matrix, minimal polynomial, Derogatory '\

l and non-dercgatory matrix.
h \
l.
|

4.1.3.2 Quadratic form, Congruent and orthogona
reduction of quadratic forms, Rank, ln.dex‘ 10

Signature and Class value of quadiati= form

4.1.4 | Module 4

Complex Integration : |

4.1.4.1 Line integroi'of a function of gomp\q van W le, Xy
Cauchy's theorem for analytic h‘mchon: .< T-_;-\u:hy s
integral formula (with proof) gno_deduumi.n‘s. | 10

4.1.4.2 Singularities and Poles, Taylor's and Laurent’s 1

!
|
|
! ) ) $ {
|7 Seres twithout proof) e
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Module 5

[4.1.5
J Applicalions of Complex Integration and Numervical

Method

4.1.5.1 Residue Theorem and iis Evaluation, Residue
Theorem application io evaluate rea! integrals of

type 2 [f(cos8, SinB)dd and [~f ..(X)dx

4.1.5.2 Numerical solution of partial differential equation,

Liebmann's method for Laplace equation,
Derivative boundary conditions, Explicit and
implicit methods for the heal equation.

4.1.5.3 Crank Nicolson Mcthod, Bender Smidth method.

4.1.6 | Module 6
| Optimization (NLPP)
I 4.1.6.1 Objective function and constraint maxima and
f minima for one and two constraint, Hessian
[
l

Matrix. Lagrange's multiplier method (for not
more than two constraints), Kuhn = Tucker

08

\
L=

f conditions.

Theory Examination:

Question paper will comprise of 7 guestions. each oi
Only 5 questions need to be solved.

e mixed in na

B -

Remaining questions will b
[a) from module 3 then part (b} will

3.)
in question paper, weightage of each mod
number of respective lecture hours as mentioned

N
20 mar«s

Question 1 will be compulsory and it will be based on entire syllabus.
ture. (for example if Q2 has part

Ula will he proportional to
in the syllabus.

from any module other than moduie

4
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N

4 Le/rﬂLw
Term Werk will be in the {ormy .
: ; o Joumal which will consisi of mirimum six
tu'oria! assignments covering the enlire portion and a written test paper.
The distribution of marks jor term work shall be as follows:-
Journal

"1 10 marks
Test

210 marks

aftendance {Practical & Theory) 05 marks

The final certification and acceptance of the term work ensures the

satisfactory performance of practical work and minimum passing of the term
work.

pooks for Reference

_ AText Book of Applied Mathematics by P.N. & J.N. Wartikar {volume 18 2).
2. Higher Engineering Mathematics by Dr.B.S. Grewal.

; . fre
3. Mathematical Methods in Chemical Engineeting by Jenson V. G. & leftrey
G.V.—- Academic Press 1970.

' S..
4 Mathematical Methods in Chemical Engineering by Pushpavanam
Prentice Hali of Indlic 1998,
5. Numerical Methods by Kanda Swami.
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& Instrumental methods of Analysis l

\‘:

. l- = MARIE -1
Sus.ods per Week LeC‘::res Semester - |V

PEeaCh of 60 min. Y
PR 77yt NG R
— I e~ 103
— R - L ST R Py
gltion system | Iheory Ex .  Hours
o “Praclicy eanalion | o3 works

Q A
—
H
g

XOminotiOn Eas

%
e WA [ ?go

petailed Syllabus
2.1 | Module | M

4.2.1.1 Chromatography -

Paper, Gas-liqui :
HPLC and applicali Per. Gasiliquid, Thinlayer,

_ ons
4.2.1.2 Optical Methods {Insirumentalion g applications) |

UV, IR, flame pPhotometry, NMR-Spectroscopy. l
Moss Bauer spectroscopy, Clection spin

resonance speciroscopy (speciral interpretation i2
and characterization of compounds) !
422 | Module 2 LA
Potentiometry, conductometry, Amyhetometry

42.2.1 Polorogrcphy’melhods and applications.

| Titrations, Acid-base. precipitation and 08
i complxometic

4.2.3 | Module 3 - TR o — = aps o

Im exchange and solvent exiraction techniques

4.2.3.1 Im exchcn’g'é resins, calion and anion
exchangers, Desalination by im exchange anct
separation of lanthanides.

4.2.3.2 Solvent extraction inlroduclion. Distribution ratio.
calculations, Batch exiraction. counter cunent
extraction. Numericals based on solvent 10

| extraction.

42.4 | Module 4

,‘ Colloidal State oy

4.2.4.1 Origin of charge on colioidol parficles concept of
double layer, Helmbhwliz and system modets,
analitative idea of ¢ tokinetz phenomenon,

S elecirophoresis. elechio-osmosis. sheoming

—

e il 4 S e ey e 6 -

X
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[ — boféntial and Dorn effect. e _\ 9

!

4.0

s i Module 5

4.2.4.2 Colloidal electrolytes, Donnam Membrane
equilibrium, Emulsions O/W and W/O types
emulsifying agents surfactant, Micelle formation.
Applications of surfactants in detergents, 10

pesticide formulations and food industry.

| 4.2.5.1 Synthesis and Properties of malonic ester and
! Aceto acetic ester.
| 4.2.5.2 Aromaticity and aromatic character.
5 Introduction, Discussion of aromatic character of
| Benzene, Furan, Parole, Thiophene, pyridine,
' Naphthalene, Anthracene, Huckel rule of 10
i aromaticity. c
. Module 6
Reactions, mechanism and Industrial applications
! 4.2.6.1 Knoevanagel's, Gatterman, Gatterman Koch,
| Kolbe's, Sommpet reaction, Wurlz fitting, Perkins, 1o A
i Retormatsky, Darzen condensation and
i _Holftmann Elimination

.

Tovm Work: -

odents are expected to perform at least 09 experiments from the following.

<n2 lest examination and five assignments are necessary for the complete term
\\"‘I'k.

"2 dishibution of marks for term work shall be as follows:-

Journal 210 marks
Test 2 10 marks
Alterdance (Practical & Theory) : 05 marks
-
2 fina! certification and acceplance of the ferm work ensures Ihe salisfaclory
~»tformence of oractical work and minimum passing of the term work. &
)
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a) Qrganic spotting
|dentification of organic com

; . Pound - G5
b) Potentiometric titrations 3 Ol least - 05
i) Titration of strong acid anc
it nd strong t ‘ :
ii) Determination of solubili g base potentiometricallly

and ili
¢) PH-metry Y solubility product of Agcl

rminali i oy . .
Dete e ‘.:ﬁ Cflssoc:.ghon constant of malonic acid and succinic acid
d) Conductometric Titrations

i) Titration of strong acig with strong base
i) Weak acid against strong base
iil)

Titration of mixture of weak acid and strong acid against strony
base.

e) Flame photometry

Determination of sodium in present in the given sample.
i) Spectro-photometry

i) Determinaiion of Fe by KSCN method

i) Determination of [Cu{M3)4] + specirophometrically
g) Organic Estimations

a} Estimation of Glusoe lodometrically
b} Estimation of Ester by Hydrolytis
h) Volume strength of H202

theory Examination’s:

Question paper will ccmprise of 7 questions. ¢ach of 20 marks.

Only 5 questions need to be solved.

Question 1 will be compulsory and it will be based on entire syliabus.

(One Question will howed on one modules] in this way there will be remaining
six questions of 20 marks each out of Fout vall have to solve.

i

R
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e S E. CHEMIC AT ENG I =
~LASY: S.E CHEMIC NGINEE —e
YCECT Flid Flow o REERING T " semest
WUt Neek | il —_— emesfer
— V) Neal H
roariods Fery gck | leClures ———————___
i LEOCH of éCmin,) ' S 04

—— i o e ———

—————2TQcticql

el

|

{

e ﬁ%% ------

-

1 4.3.1.2 Flow of Flyids

|

PN

| odam T \\: — I
valuation Syslem  Theory Examinglion oo 1 Motk
| ~Hactical Examingtion g3

' Exgmim——on 103 25

25

Dg’jambus B T

2.1 [ Module |
'Introduction
‘[ 43.1.1 Scope and applicati

: Term Work

150

Lectures

. on of fiuid flow,
unifs, conversion of units w, Systems of

Infroduction, Internql energy, Types of fluid-

Incompressible fluid, Ideql gas, Non-ideal gas. The |

fluid _in motion- Continuity, Mornentum change in
a fivid. Energy of a fluid in motion, Pressure and
fluid head, Constant flow per unit area.
Separation. Pressure-volume relationship-
Ir":f.)'“;*"f—:ssible'c_md Compressible fluid

14321 Module 2

Flow in Pipes and Channels
4.3.2.1 The nature of fluid flow- Flow Shearing

'
i

characteristics of G fluid. The drop in Pressure for
flow through pipe- Shear siress in fluid, Resistance
to flow in pipes, Calculation of drop in pressure
along a pipe, Roughness of pipe surface. Types of
flow Flow with free surface- Laminai fiov Gown an
inclined surface, Flow in open channels. Non-
Newtonian behaviour- Steady-state shear
dependant behaviour, Time-dependant
behaviour, Viscoelastic behaviour,
Characterisation of non-Newlonian fluids,
Relation between rheoiagy and stis tuse: of
material, Flow in pipes and chariresi, of e ol
geometry, General equations for pyyie to-s llow,

ubulentflow

(3 Scanned with OKEN Scanner
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|

[————————

433 }&édi:leg mpressible fluids - [\\ |
: Slgg.?‘ﬂo?fv of gas through orifice - Ifthermol flow, Non- i
4. isothermal flow. Flow in pipe- Energy b9|0nce for
i flaw of ideal gas. Isothermal flow of an ideat gag |
| in a hotizontal pipe. Non-|§ot!1ermol floyv of an |
ideal gas ina horizoniql pipe, AQlobotlc flow 0
of anideal gasina horizontal pipe, Flow of non. 7|~~~
| idealgas.
"""" " Module 4 \
194 :::\S ol Multiphase MIXIUI’G.S ’
4.3.4.1 Two-phase gas-liquid flow- Flow regimes and flow
pattems, Hold up, Pressure-momentum and
energy relations, Erosion. Newtonian and Non
Newtonian flow past immersed bodies, Friction in ’
e flow through beds of solids, motion of particles 10
| through fluids. fluidization
43.5 | Module 5 el
| Flow and Pressure Measurements \(‘
l 4.3 51 lud rressure- Slatic pressure, Pressure measuring |
! 1000 ces, impact cell. Measurement of fluid flow- |
i N Piotiube, crifice mater venlurimeter, !
: pressure recovery in orifice type meters, Variable ’ Q;
| area meters-Rola meters, other methods of 10
| measuing flow raltes, Types of Valves.
436 Module 6 et A

|
|
|
|

J

!
|
|
i
!
|

Liquid Mixing |
4.3.6.1 Typ«s of mixing- Single phose liquid mixing, mixing ?
of misaible liquids. Gas-liquid mixing, Liquid-
solid mixing, Gas-liquid-solid mixing, Solid-solid |
mixing. Mixing mechanisms- Laminar and !
turbulent mixing. Scale-up of stirred vessels, Power
consumption in stired vessels- Low and high
vise ity systems. Flow patterns in stired tanks,
Mivina eauinment.
4.3.6.2 Pumping of Fluids
Introduction. Pumping equipment for liquids- !
Reciprocating pump, Positive displacement )
rotary pumps, Centrifugal pump. Pumping '
~auipment for gases- reciprocating piston
Compiessors, Rotary blowers and compressors, i0
Centiifugal blowers and compressors, Power
_tequirement for pumping through pipelines | it L

»

]
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: \((heor\; Examinations:
. Lestion paper will )
_ 2 C i
? Qn\y e omprise of 7 Guest m
Q ons need {o be solv d‘ S T
O 2 solved.

QUGS“O 1 will be comp
) n S
ulsory and it will be based on entire syllatus.

4. (One Question will b
4 _ ased on
six questions of 20 marks eOcﬁ'noe tmodules} in this way there willt be remaining
ut of Four will have to solve

Term Work:

sjudents are expected
to perform at least 03 experiments from the following.

Ons test examinati
~ on and fiv :
work. ¥ 955‘9”mems o necessary for tne complete term

The distribution of marks for term work shall be as follows:-

L) Journal
: _ <10 mark s
Test '
i 10 marks
© attendance (Practical & Theory) 05 raarks

The final certification and acceptance ot the term work ensures he satisfactor

performance of practical work and minimum passing of he term work.
praclical Exom:

TERM WORK/ PRACTICAL

A minimum of seven of the following expetmet’ must be performed
: \

1. Reynolds Expenments 2 Flow through Pipes
3. Flow through Annulus 4. Flow througn fixed Bed

T 5. Viscosity bY Stokes LAW 6. How through Venturi/Orifice |
@ 7. fluidization 8. Flow through Wel's
9. Flow through Pipe Filtings 10 Flow through Coils
11. Power Consumption in ogito\ed vessel - gitux I'fn'\e of tank in VisCOou

13. Chorocierisﬁcs of Centrifugal PuUMpPS

@ Scanned with OKEN Scanner



TEXT BOOK
Coulson JM Richardsor 2 F.. ackhurst J.R. and J. H. Harker  Chemicg
1, Buiterwaith {einemann

Engineering Vol. 1, 2 Fifih edilior

REFERENCE BOOKS

1. McCabe, W. L. Smith, J.C. Hariot, Unit Operafinns. of  Chemicqy

Engineering, Mc Graw Hill international Edition.
2. Badger W. L., Banchero J.T. Introduction to Chemical Engineering
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=755: S.E. L"'\'\lﬁ(h‘\_'@&L KNG ————— et
SpIECt: Strength of Materials ana oor——— Semester -1V __r__,__*
;%', 1 Per Week Lectr:;]er;'l?fl‘:{'}‘jo“ lechnology
gachof60min | ‘ v
et N
NI Practi T
S -oclcdl 03 / _-l
e ————————dlonal - = [N ]
— ation Systern — Hours Marks —
—_‘_:!9!”91_ n Sysiem . TEG‘OT . Examination |03 100 :
o ractical Examination | corrrees. | el iies
.'/_'4__-,, N Oral EXOminoiiQn } ____________________
L Term Work ; ’ 25
[ Tolal tfitens il g on 125 S—
[ Detailed Syllabus T Lectures ___—}
4.4.1 1 Module | A
L Stress and Strain
/)
o 4.4.1.1 Types of stresses and strains, Modulus of elasticity.
Modulus of rigidity, Bulk modulus, Possion's ratio,
Relations between elastic constants, Study of

stress-strain curve, Thermal stresses and strains for.

simple and composite bars.
Shear Force and Bending Moment

4.4.1.2 Basic concept of shear force. bending moment
and axial force. Shear force. bending moment

and axial force diagrams for statically
determinate beams {Excluding beams with 13

internal hinde)

4.4.2 | Module 2
Bending Stresses . _
of simple bending. Expression for bending

-~ 4.4.2.1 Theory : _

{ siress. position of neutral axis, section n‘nqclUlUS.

i of resisiance, Problem on Bending
unsymmetrical

momen :
Stresses in symmetrical and

sechions

| "
' Shear Stresses in Beams )
4 4.2.2 Distribution of shear siress across plane sections

i used commonly for structural purposes.

Direct and Bencin ad eccentric to one or both the

uction, LO "

i Iglr;dResultoni stresses af the corqers{ Condition
Y :~n in the section, Praclica

for no lensio ving lateral loads.

application- Chimneys invo

S B ES

11

e
e

-
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Module 3
4.4.3 | MO u
s and Struts f columns. Equivalent

jumns and>E e

?33 1 introduction. Classiication ©

D < {heory for long columns
ivation only for

jength concepl. Euler’s

I wilh different end conditions. (Derivation
column with both ends hinged}. Ranking's

Hypothesis for columns

|
; | !
' Thick and Thin C linders:-
I rs under internal pressure. 08

4.4.3.2 Thin and Thick cylinde
Design of composite shell using Lame’s theory

e

| 4.4.4 | Module 4

f FABRICATION TECHNOLOGY

1 4.4.4.1 Cold working & Hot working of metals. cold

i working-shearing & cutting .forming & Drawing.

J gending of sheefs rods & pipes .Hot working — Hot

f spinning & Hot relling

’ 4.4 4.2 Welding- classification types. Gas welding . glass

cutting. electric arc welding. spot welding.

NG/MIG welding, ArC welding, Plasma .

( Ulirasonic. Laser beam welding. Flaws in welding.

! Simple Calculalions involving streng!h of welded
joinls. Riveted Joints, Temporary Joints

‘ 4.4.4.3 NDT, Visual methods. Magnelic porlied lest,
10

surface Penetrate liquid method. Radiography,

| | Ultrasonic fechnology

4.4.5 | Module 5
4.4.5.1 Plastics, Types of plastics, important properties,

oddilives.us'ed, molding characteristics efc.
4.45.2 Refroclones - Types, applications, tabrication with
relraciory materials. Lining of Vessels /pipes, PVC, 106

rubber, refractory, FRP gloss, lead ining

446 [Module 6 -
4.4.6.1 Injection molding. Types. molding equipments

Iech.rnque, process paramelers & their effect on
qualily of molding, vcrious delects in moldin
! causes & remedies, Blow molding Typos—E>'|rg"
m;echon‘& stretch blow moiding broc;ss itk |
gg;gﬁe:ers & thenr eflect on quality of molding
; '::.s in molding, causes & remedies .
_Rotzhorgl molding & fabrication with FRP

12

———
-

e Bl
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Practicals:

List of experimesnts

) Tension test on mild and tor stec) bar(Stress-strain behavior determination)
Shear test on mild steel,

Rockwell hardness test,
Brinell hardness test.
Impact test (izod and Charpy)

Flexure test on timber beam (Central point load)
Flexure test on timber beam (Two point load)

N U A WwNE

Theory Examinations:

Question paper will Comprise of

7 questions, each of 20 marks.
Only

S queslions need to be solved.

- Question 1 will be COmpulsory and it will be based on entire syllabus.

(One Question will based on one modules) in this way there will be remaining
six questions of 20 marks each out of Four will have to solve.

Term work:
Each student is to appear for at least one written test during the term.

Report on experiments performed as detoiled above, assignments based

on the theory syllabus and the graded answer paper of the term test shall
be submitted as term work.

The distribution of terr'n work marks will be as follows:

Report of experiments performed & Assignments : 10 marks.

Attendance : 05 marks.

Written test: 10 marks.
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ntice Hall of India Pvi

Recommended gonks:
1 mechanics o materials E. P pPopoV: pre
d. L | .
2 gminecring Mechonlcs. Tlmoshenko & Youngd. Tata McGraw Hill |
- ok P Jblishing Co. |
3 E:l?ch(:nics gpuctures (vol.l! s. B. Junarkar, Charotar i
publishets: _ . .
4 SIL:(‘.naN\of r\atetials K. Ralpui,S.Chcnd publications. [
A Coutse in workshop Techno!ogy vol | 7 vol I, B. § i
Rog!\uvonshi, phat.nat Rai & Sons .
5. Workshop TechnologY vol | & vol I, Hajrd g Choudhary, Mcdia
promoter pub. pvt. Lid. .
7. Machine prawing. N-D- Bhotl&Ponchol, Chartor Publications.
g ASM Handbook vol 17- welding. prazing & Soldering, ASM
e

lniemotionol USA

%

A

-
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CLASS: S E CHEMICA
. LENG
SUBJECT: Moferiql Scie oG

Periods Per week neeos Schnology

Each of 60 min, ,l Lectures { 03

chl .
1" Yulodal Lo 03

: | Hours Marks
Evaluation System ] Theory Examinalion 1 03 : 100
, Practical Examinali

IHON | ccacecanean | coeucus
Oral Examination oo
—_Oral Examing

—_—_ Term Work

Semester—-1v

Detailed Syllabuys i W wede s { ) el ame Smm 1 v —

9

— | Lectures
4.5.1 | Module | — ————— - | Fraps e

Introduction to Materials

4.5.1.1 Scope of materials science and technology and | 10
its importance i

N n che v _al course- B.E. Chemical

oy .

ohgs.

Atomic Structyre and Chemical Bonding

4.5.1.2 Structure of the Atom. the quantum slales. the :
periodic table, ionization polential, electron
affinity and electro negativity. Wave nature of

I electron and Schrodinger wave equation.

’ - Chemical Bonding: Bond energy. Bond lype and

I

|

bond length, ionic boning Covalent bonding.
metlaliic bonding. secondary bonding (dispersion | 5
bonding. dipole bonding anc hydrogen i :
bonding). Variation in bonding characier and ' 2
properties.. & '

e oo maan e comtm—

T

t4.5.2 | Module 2 | | ‘
Crystal Structure and Determination , §
1 4.5.2.1 Geometry Crystals The spoce lolfices (a brief | : i
mention of the Bravais lollices). basis. cubic and | N i
hexagonal crystal structure. Crysial dircclions i }
andylances. (Willer indices and planes) I I
Structure Determination by X-ray dilfraction: The | |
Bragg law of x-ray diftiaction, the Bragg !
spfecirometer the powder melhod and struciure
i delermination.

——— e ——.

Crystal Imperdections
4.5.2.2 Point imperfections, dislocalions or line

imperfections. Burgers vecior, crilical resolved
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55, dislocation theory. surface b

.Sh(‘\-,n S
iion and voluime imperfection.

. _imporl
4.5.3 | Module 3

Structure of solils
4.5.5.1 lonicall, bonded sttuclures, properties of ionic

solid. ¢« valently-bonded structures. properties of |
covaler | solids, melallically-bonded structures I

10 |

‘ and the r properlies, molecularly-bonded
siruciur s and their properties.

Deformation © Materials ,
eformation. anelastic deformation. Plastic

4.5.3.2 Elasiic
defori ition of asignle crysial, deformationby a |
slip crit zal resolved shear stress, dislocatiun thec™, 7

o WOl I+ rdening.

454 | Module 4

Mechanical - operties
4.54.1 Funct  ental properties: Fatigue:- mechanism of

failure, characteristics of fatigue failure,

I
'
|
|
1
|

fatic
facio affecting fatigue strength: Creei t/pesof .
crec:  creep curve, design for creep. fr: " ors !
l affe:o - g creep. mechanism of creep: tra 2ture. :
| iy | faclures, cleavage. brittle cracture and 10
Giifl: - crack theory: Factors affecling mechonical
[Pro)] ies. Changes in mechanical projerties by :
|| head eatment. SR oI
4.5.5 | Module 5
Electrical ¢+ 1 magnetic Properties of Materials: :
4.55.1 Ele o zal conductivity, Band Model of n
Co octivity (brief descripfion) :
s~ -onductors, Valence band model (brief
cir~ ption)
| . -l Propertics and dieleciic malerials.
l f fo electrcity, Piezo-electricity . ' |
f [ iné luction to Magnetism o_nd Ma nehc; |
| | P rlies (Definitions and brief explanations) ;
! | \etization and Classification of magnelic ;
. ,‘ o nals, hysteresis
| Bt MMI@ML\_@M(DMIHMOH and
' | v explanation] Critical transition iemperofure. .
‘ 3 . land typel superconductors. Apphcalions
| 1 noelecticily: Thermocouples. |
| g ﬁc—)-(;,reciric eleciromotive force. Seebeckf | 10
. i hompson effect, LoOws O '
-t pelfier effect. T P ! i

I

l :

| o

J .+ mediate metals and temgerotures. tJses ol
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U B
. . ) ) P T— |
iy 4 T —————— " .
e

" “‘e"m&‘_@giglﬂe&g; a thermomeler, i‘)\,’!‘;‘ﬂ.”’;“"
't Modules? i | '
Selection of Materials of Constiuction for Chemical
Process Industries
4.5.6.1 Faclors determining choice of matetials
a) General faclors (topic 6,7 and 8 of this syllabus)
b) Corrosion: Definition, units of measurcment.
Eight forms of conosion (sub lypes,
mechanisms and examples)
| Prevention of corrosion
E 4.5.6.2 Engineering Malerials
[
{

a) Metals and alloys and their applications

(ferrous and nonterrous)
b) Nonmetalic materials: Polymeric materials and 10 |
| |

1

3 applications, Ceramics (Clays, Refractoties .;
\l | and Glasses), Others {eg Graphile] L, o

Thecry Examinations:

Question paper will comprise of 7 questions, each of 2« ¥

Only 5 questions need to be solved.

Question 1 will be compulsory and it will be based or entre syliabus.

{One Question will based on one modules) in this way there il be remaining
six questions of 20 marks each out of Four will have to solve.

PwN -

TERM WORK:

¢

Term work should consist of at least one assignn-ent (detai-d note on a
topic or numerical problems where applicable} on each of 1oPICS
through above. In addifion at least tvo chemical process indusiries as
case studies for materials of construction in various equipments.

The distribution of marks for term work shall be as follows:-

Journal - 10 marks
Test - 10 marks
Attendance (Practical & Theory| : 05 marks

The final certification and acceptance of the ierm work ensci- s the satisfactory
performance of practical work and minimum passing of t.e tetm work,
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and Practice, Prentice Hqj ¢

TEXT BOOKS:

V. Raghavan, Physical mMetalloray: Prnciples

India. New Delht, 1983 . . .
v Raghavan Materials science and Engineering, addison Wesley Ney,
York, 198¢ "

ering, Tata Mcgraw Hill, 1985

M.G. Fontana, Corrosion Engine

REFERENCE BOOKS
| . Schackelford, Introduction to Material Science for Ergingers, 20d ED,

McMillan New York 1990
L H. Viac. Elements of Material Science and Engineering: A first Course, 4t

ED. Prentice Hall of India, New Delhi 1997
w.D. Callister Jr, Materials Science and Engineering, John Wiley New Yerk

1997
1.0. Jastrzebski, The Nature and Properties of Engineering Materials John

Wiley 19867
R. Perry and D.W. Green, Perrys Chemical Engineers Handbook, 7t Ed

2001
Smith Materials Science
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¥ 755 S.E. CHEMICAL ENGINEERING oL M
| <UBJECT: Plant Utilities —— —= L

- Semaster -V
periods Per Week Lectures ——

gach of 60 min.)

L MO

[ — T astcal BT T,
Y

] t .
JE—— e nal SR o)
l—" g+

wﬂ&n System I Theor : ExominotiOn

. ._Practicaql Examination

— O

:'.—/-—— ‘ ‘al Examination o
—

—

— |

——__Term Work
— i e Total Lo

lal ¢ oo 125

—_— ———
"petailed Syllabus — o . A
\e 4 4.1 | Module 1 T e e s S D e T T Lectures

i Introduction

; 4.6.1.1 ldentfication of common plant utility

Imp  ance of ulility in industry

® Water

4.6.1.2 Row water storage and treatment ,
Treatment of waler, solt water and DM water
Cooling water system ' 10
Fire water system i!
4.6.2 | Module 2 A
Steam
4.6.2.1 Propetties of Steam
Steam generation of boiler
Types of boiier and their operation '
Steam generalion by ulilizing process waste heat using
‘ thermic flui@ 10
| Re-generators and re-evaporators
- ' Distribution of steam in plant
Efficient u.e-of steam TR

4.6.3 | Module 3 L

Alr
4.6.3.1 Compressed ol from blower ond compressor

Air drying syslem for insirumeni air and plant air 10
Humichfication and de-humidification ol air
4.6.4 | Module 4 . x

Refrigeration

17 B Sfligerofion .
rincipal of refrige Nt )
4.6.4.1 gp((igr;roﬁon syslem like compression reliigeration,

) AR Ty M B illed waler system
elrigerofiol , and chilled waler syslem
absorplion retigeitiins

e e e e

H e g e

| —
O
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Module 5 \
vacuum System . gystem
: yum Y .
46.51 So[echon of VOC_ ' M OCESS Cqunpment under vacuum | 10
,' operation of various | soralors -
| Gitillation, reactor: YO T e k]
10

% & | mModule é

4.6.6 )
Flaring and venling

[ 4.6.6.1 infroduchon
| Type of ven! flares ="

Theory Examinalions: . "
stion paper will comprise of 7 questi
questions need to be sO
n 1 will be compulsory an

sed on one MO
h out of Four will tave 1o solve.

Que
Only §
Questio
(One Question will ba
six questions of 20 marks eac

[ R

£

TERM WORK
A minimum of 10 assignm

The performance of the

ons. each of 20 marks.

ved.
d it will be based on entire syllabus.
dules) in this way there will be ’emOining

ents should te zven at regular interval
students should be evalvated based on each ‘
to punctuality and contents.

assignment giving suitable weighiage
I for 15 marks {out of 25 marks | for

poinl 1 and 2 above should accoun

marks for term work.
Suagested list of topics from

be taken up are as follow :
Performance sludy of cooling fower

term work
Average of minimum of two tests shauld account for 10 {out of 25 marks)

here the assgnment and practical are to

l.
2 Heal balance in boiler / thermic {fluid system
2. Performanc®e siudy oi chilled woter syslem
4 Performance of Humidification and De- Humidification system
5 Performance of lon Frchange for <oft water and DM waler
generation

6. Study of following y

Steam frop

Emergency venls and solety valves

. Utility line diagram

7. Siudy of cempressors
2. Study of vecuum systems
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