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UNIVERSITY OF MUMBA|

1 SCHEME OF EVALUATION

COURSE S.E. (MARINE ENGINEERING)

SEMESTER - Iv

eriods-per week

Duration T

. test paper.

l . utomobite & Mechanical Engineering

of P . L —— .
r No'(so n1il_12£§§__‘?ac")_ of ) Marks
R Py Theory S ——
M practical | Tutorial | papers | T} o Term- | Practi
¢ e eory | ctical
Lﬂ/ | (Hours) ‘/.! work | (2 irsy | Oral | Total
— -- ! aw ' 3 ‘"_.T“ o
.'*'dj / I 4 _,___.—-———.—1— e}, e s o s 100 : = ' - - 100
WV ! e g
.\:'-“':‘ B 2 b - 3 |
ol |3 ; Yo 1o 25 ) . 25 | 150
) —_ e e
o | ! i - c 3
’ ‘ 2 : - 3 H £ 1 i
‘-'*"‘,i,mc 3 3 ! ! | 100 25 ; - 25 | 150 i
"'\\J’)q l 1 iy ’ : —— A | 2 { 1
|4 | - 1 - ST T B P P I N
;50ene— ! : | ] |
TR B R e S I S R TS
1" -------- o i T T e e : : !
; ..‘W;‘A:J'.\'lllafy ! 4 ! 2 ! 3 ; 100 25 : - : _ ', 125 !
P S — N | : |
"’"‘Qaﬁeé’ : 3 2 3 100 25 - P25 150‘1.
*:T‘L v , cL L _.h...1.1 — 700_ ‘ 125 ‘ - 75 ' 900 .

| ..wWork Journal shall consist of Practical write-up/tutorial problems, assignment

9
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TICS 1l

Lecture ——
Practical____ ——t—0 °
Tutorial ‘:‘T‘"’,-~— ——
o e T———— ~,1 _,‘_M
' _, ,////FTheory Examination H__ﬁl{‘j_‘o‘yr;%_\m __"L"’T;:
H;s‘yf Practical ““‘%\‘L--L___EL
= ///ﬂ Oral Examination | — 1 -
o ,»"'// _— Term Work “‘f‘“;w—i—-- a
7 | T1OTAL _“'"-T“*“:—‘"}i‘—---A e
o /.._——-—-—— — 1 135
e Details T ———
7 —"ﬁgp'ex variables - .
. contiﬂUiW (only statement) and derivability

1.3 Analytic Function. Necessary conditions for the function to be analytic

1 .
SFNO ,‘ . Functions of Complex variable
!
\ (statement of sufficient condition)

i i i 11
e ; 4 Cauchy Riemann equations in polar coordinates
N T 1'5 Harmonic function and onhogonal trajectories
. ‘6 Mune-ThomSOﬂ melhOd to flnd analy[ic FunctiOn f(Z)=U+iV for given "
JRAUS A . I , 5
7. thapping . o ! |
21 Conformal mapping
,'adl“e | ;'2 standard transformations and Bilinear transformation \ 04
" 33 Fixed points and cross ratio N
3 Gomplex Integration. i |
31 Regions and Paths in the Z-plane .
' 32 Line integral of a function of complex variable \
| : 3 Cauchy's integral theorem
§ ot 34 Cauchy's integral formula and deduction (without proof)
1 8 35 Taylor's and Laurent’s development (without proof)

16 Singularities, poles, residue at isolated singularity and its evaluation 1
5 . 3.7 Residue Theorem |
| ~. Laplace's Transforms \
. 41 Function of bounded variation (statement only)
' 4 2 Laplace’s transforms of 1.1, e* sin(at), cos (at), sinh (at), cosh (at)
l 4 3 Linearity propenty, expressions (without proof) for L{e™ f ()}, L{f (a)]. ‘
l \\

odule L[ (), LI O]

04 [ g
i [,IL jj(“) du |, L[—iF f({)}
¢

i 0

‘ [ 4.4 Periodic functions, Heaviside unit step function, Dirac- delta Function
|| and their Laplace transforms (statement only)
! 5. Inverse Laplace Transfonns )
. 5.1 Linearity property evaluation of inverse Laplace Transforms using

;| Module theorems and by partial fraction method . 08
{1 5.2 Convolution Theorem (without proof) and Heaviside devgiODfl"?:‘
b 5.3 Application to solve initial and boundary valve problem:t)'lf‘evo ving

— ordinary differential equations with one dependent vanabze.

L 6. Matrices
| Vodule 6.1 Types of Matrices. . ‘
% 6.2 Adjoint of a matrix, Inverse of a matrix, Orthogonal and Unitary

b matrices. .
| k 6.3 Elementary transformations, rank ofamatix. _____————

—
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Wormal form.
7 RedV of homogeneous and non homogeneq
e 5.'5 gystem ncy and solution,
16 Y'S'S:Zvision of vectors over rea| figq . Inner
6 grief ndence and independence, Orthogo
e tal i
eharacterlSt!C pownom‘?'] vall of square maiy
67 Zharacteristic polynomial, " Theorem (
, gunctions of square matrix,
_—'__-'-—‘

\\\\M
—

us equations. their

€s and Vectors
Cayley Hamijg

—

qation: | comprise of total seven questi
.,a";:g a 0’,‘1‘;":)6 compulsory' and.based oh'm
,.:Oﬁuc:l ne ‘;’;lions will be mixed in nature (f
i [Ie' ) g qu

¢ geg\u then from any module other than modyle 3)
Vo "1 be

r;:ﬂ( Vlllljgstion need to be solved.

‘o five d

on, each of
aximum pa
or EXample

20 Marks
ntof sylabys
Supposed Q 7 has

weightage of cach module will be
aper WE!

iark:
Py n of marks for term work shall be as follows:
aributio
. d,_thu

k {(One assignment on each module containin
ill® 1 ]WO(
[ytonad

g 05 problems): 10
' Test(atleastone)' IR

. 10
utoria! & theory): ... . .. . 05
, Aendance (Tdt?_,l .................................... 25
TOTAL: ..............
;;959"9"'305:

B Mamce;o:ka;ﬁ\?)?)lied Mathematics ' P.N. & J N Wartikar
l ﬁlls;tr Engineering Mathematics : B. S. Grewa.!

;; A'd'-zance Engineering Matl‘.ematlgs ' E. Kreyszig

5 Complex variables : R. V. Churchxl

g Laplace Tranforms . Schaum series
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EET -I'Term Work e

/ S SR
/”_ﬂ__ e et — —

= Dotails —

AT P ins:- ———
N ’:/?’si'l‘ple Stm{\sﬂzgzl:rs‘dofsg;l;;ty modul
rain, : « Modulus of Rigidi
ES“CSS:' jtimate stress, factor of safety, shear Slrezggmgo?:stg T vield
| e ) H 7 Yy ' n
T Jtreing cross sections, composite sections, temperature stresses hanth s
2 principa’ Stresses-: |
S éenefal equations for transformation of stresses,
ll

. : principal planes and Principal
s, maximum stress, determination of principal stresses using Mohr's ’

hear Stress theory of failure

| Stresses. T nal .
circle maximum principal stress and maximum $
|

. 51 Shear force and bending momentin beams:- "

. ghear force and bgﬂd}ﬂg moment diagrams ior statically determinate beams
sl | including beams with internal hinges for different t :
"02 | between rate of loading, shear force and bending

|

-

ypes of Inadings, relationship
moment.

—~—"731 Simple theory of bending:-
Flexural formula for straight beams, Moment of Inertia, Product of Inertia and
' polar moment of Inertia cf plane areas, principal axes of inertia. moments of
i inertia about principal axes, transfer theorem, simple problem involving

wale | application of flexural formula, section moduius, moment of resistance of a

n | section, flexural stresses in beams of uniform strength.
1 3.2 Combined bending and direct stresses.: -
1

Application to members subjected to eccentric loads, core of a section, Applied
| problems

foitle | Distribution of Shear Stress across plane section used commonly for  structurai
| purposes, shear connectors. . -
5.1 Torsion:-
i Twisting of circular shafts — solid and hollow, stiffness and strength, power and
iogule

torque relation, Shafts with liner and Compound Shafts, Partial hollow Shafts
05 Torsion applied to closed coil springs, springs with axial load calculations for
mean diameter of springs, wire diameter and number of coils.
\“'——‘_
Uiye | 6.1 Thin Cylinders :-
5 | Stresses and strains in thin cylinders and spheres due to internal pressure.

\\\

] 4.1 Shear Stresses in Beams: - : ——— e e

o Engg’) ——

% cE (M qum of Ma’lgr_'f_l_%_'_l_h______ el PR — Cemesterdl ]
5" —gendl == — e

i . |
7-{',&&}-/ P j Lecture ¢ | ‘ 1!

2 0d 0 e s e ;
ST ek perio . Practical T — e ’ ‘
) b e - - o, - - —— N {
per™ | Tutonai ? ]
e ———— . i

— T b —

- = — Hours | —
e B Theory Examination —f—2E | Marks |
1 gyt — ' Practical T — ( 109 |
- - | Oral Examunation  —— J

(05)

(10)
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¢ c on tesl on mild steel bar (strecs. or

o or m
ine ||l ardness test * blog Odulus determinatign,
’ ;d impact test / Charpy test

atioN: ,
E\.unmat ¢ will comprise of total sever - .

) cshor -
et puest on need to be solved. " €3N 020 Marks
Sy Ve 4 will be compulsgry‘and base -
O yon ON€ ﬂaxnmUm
Ques uestions will be mixed in nz:_ .+ o 4 i part of syllabys
exam

el alﬂmmen part (b) will be from any mc: . PIe supposed q

[,wdnﬂ (on paper weightage of each m¢- ‘3;:ﬁréhan module 3) has part (a) from
. quest! ' € proporti (
; :kre hours S mentioned in the syllabys Portional to number of respective
work ist of minimum 04 experimer-: '
LVl cons! S3signment
-‘.,ﬂ wor shd 3 work shall be as follows: 9 S and written test The distribution of
o \e ~catory work (experlments/aSSIQnr11er £ .. ..10. Marks
TLSI (at least One) . 10 Marks,
A‘mda“ce (practucal & theory) B .05 Mrks.
'TOT/'«L: ................................................ .25 Marks.
ks .
t/“w’ strength of Materials by S. Ramz-- . :~am, Dhanpat Rai Publication

. strength of Matenals by R-K Rz : + 5 Chand Publication
. strength of Materiasl by R.S. K .-+ S Chand Publication
Engineenng Mechanics by Timow- < *<3 & Young, Tata McGraw Hill

. Mechanics of Matenals, E.P =~ prentice Hall.

. Mechanics of Materials by Jar- =: Gere-Thomson Learning.

. Mechanics of Structures S.B __-~arkar, charotar publishers i

. Mechanics of Materials by Fe-: vand P Beer E, Russell Johnston, Jr John.
Dewolf McGrawhill Internatior.z
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- 58 (Marine Engg.) TTTeYe——
e —
65— Computer Soe————— 1
"l'r/be'ECT? TElectronics & Computer Science Semester-lil |
gUorz
39— . Lec
BT ook Period 080 | e —r— |
005 P | Practical ™~ e 4 |
‘ B B 1 ———— —
i - e < S m—— — -*,ﬁ__ﬁ_*z - "-,‘
T e — e m—— IR ;
argytem | 190 Dramination | T 77 —Tous | Matks
T g LR S Practical 3 i 100 |
R =] T e I NERTE
o o o T
: S = 12
Detajls = e —
G NO- e : c ; R
* 474 Thyristors and Their Application: - » ¢ | Hrs
principle of operation, charactenstic, Symbol‘ : l T

- A H
speciiication, Thyristor ratings, &

8 | iruétion, two trensistor andlagy of ‘B~

julé 1 €on® T gy of SER, DIAC Bt

moCt gimmer controt using DIAC 7 TRIAC circuits, UJT clig?azg‘rgﬁccﬁﬁcﬁgsmi W a2
' iggenng i

1
|
|

1 ,
0 circuits, half controlled and full controlied rectifier using SCR

-1 Diodes, Transistors and Onerational armotite: o e -
zg\vcr amplifier : - Operational amplifier, Oscillators, Transistor |
paracteristics of Diode, Half, Full & Bridge rectifiers, Zener Dicdes, T :
oiodes Clipping. Clamping ,Transistors configuration, .Transistoroa:; svt,'i?f“;f' :

wodule £ffect of negative & positive feed back in transistor amplifier Regulated pobws':r
02 suppliers. Series regulators, shunt regulator. Operational amplifier block diagram (15)
deal op-amp characteristics, inverting & non-inverting amplifiers, Condnlionsgof . (

Oscillations, phase shift oscillator, Wien Bridge Oscillator, Crystal Oscillators :

Class A, B. C Power Amplifier, efficiency distribution Design Theory Praétical ;

Complimentary Push-pull ampliier.___ : |

1.1 Inverters, Choppers, Dual Converters and Cycloconverters:

(10)

module  Inverters., Choppers, Dual Converters,Cycloconvertors l
03 Series and parallel invertors, different types -of thoppers, speed control of pC |
Motor and induction motor using chopper. .
4.1 Solid State Control of d. c. and a. c. Motors:- e
Control of Devices, D.C. Motor Speed \ (07)

Module | Introduction, Advantages of Electronic

04 Contre!, Speed Control of D. C. Shunt Motor using Thyristor Technolcgy. Over- \
voltage & over curre nt protection of D. Q:MQEQ’?.;__&‘MMM’L_,__. I

" £ 4 Introduction to Microprocessors: I
Module | Architecture of Intel 8085 Microprocessor, Instruction Set of 8085 Microprocessor (08) |
[}

05  and Simple Program Writing, Interfacing a Microprocessor with Memory and

~_Input/ Output Devices, Applications of Microprocessors -‘
. 6.1 Operaung Systems Concepts :- !

Module | Introduction to OS i = |
i | Introduction to processes, memory and file systems |
 Examples of operating systems like LINUX.UNIX, WINDOWS 1 !
_”———_’_—_—-——-—-—F—-&-——r—_—‘—-”ﬂ-’!’-——’_’____—-— e i
List of Experiments:
; Digde rectifiers
: Eml??fCharacteristic of an SCR
alf-Wave Controlled Rectifier using SCR e
¥ | : Two Diodes
S |Suln9‘re-phase Half-controlled full-wave Rectifier using Lt
Uummanon Contro! using TRIAC
JTtnggering circuit
[
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shunt Motor using SCR
J to.os
¢ ' windows. LINUX
usingd 8085 Microprocessor
y Motor using chopper circuits

| or amplifiers.
0 we . .
0 ke of -ommon emitter amplifier using negative feedback

J ”':\]L
‘.-‘f‘ . 1“0“: ) . f ’
@it > or will comprisé 0 total seven question, each
; 'M’ation need to be solved. Of 20 Maris
; 1\(; Zhe will be com'pulsory_and pased on maximum part of syllabus
5 quesﬁorﬁ: wfn be mixed in nature (for example supposed Q 2 h
by will be from any module other than module 3) 2 has part (2) fom

3”\9(‘ pa ‘aht f ' .
¢ weightage © each module will be proportional to number of respective

L
" ;restt]lgsrs Zsinentioned in the syllabus..
12./(;?}?3?;51;:2;?;:2“?3 experiments. assignments and written test. The distribution of
work (experimentslassignments); ........ 10..... Marks.
st QM) <orsezr e 10... Marks.
e (pracucal 8 HNEOTY): coreemmrmeemmmree 05..... Marks
25 Marks

.........................................

Electronics & Control by S. ¥ Bhattacharya / S Chétterjee, Tata McGraw-

Company Limited.

dustry: Chute & Chute
Thyristors & their application - Ramamurthy
Operating Systems by O. M. Dhamdhere
Operating Systems By Tannanbam

industrla!
Hill publishing

Electronic inIn

ectronics. by James Humphres. Leslie Sheets. 4e-Delmar Publications.

Paul PH!

industrial El
-by J. A. gam Wilson Joseph Rissi,

Industrial Electronics by Biswanth
Industrial Electronics for Technicians
Prompt Publishing.
Thyristorisd power Control Dubey
Operating Systems DY Godbole
Operating Systems by Galvin
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/55 (Marin€ Engg’) -+ Semester-|!
;GLASSZ — sarine gEquipment Drawing-l
L 'SuﬁJEC ' g0l 60 Lecture ﬁ ;
“ , er o
iL/ pef week 1P Practical e —— %
p:ﬂod Tutorial : -
ﬁ‘:. = e T | Hours Marks
el 3] i
i ’S’,Sgem S EOTy Examination T -—ﬂ 100
auon =2 — Practical | - -
\ 3 - —— O m— et _— -
- s . Oral Examination ; i
- ATemwok T 2
e ——
! Details | TH | PR
cr NO- | Hrs. | Hrs.
g 7I.”1f1'”s’6ﬁa'é_e”6metry ' T T3y | (09)
| Intersection of surfaces and interpretation of solids-Intersection of prism
sodule with prism and cylinder, intersection Cylinder with Cylinder, Intersection
01 one with prism and cylinder in simple positiononly
:‘2.1’13Eﬁ§y-auxiluary views and aux. Projections of simple machine (03) (09)
godule  parts ;
02 | el R N —
" 3.1 Machine drawing | | ©1) | (03)
t1achine Elements ' | |
" Free hand sketches and preparation of working drawing of the follcwing |
Module yoits, nuts, washers, studs, tapped holes elc. | ,
03 Conventional representational of assembly of threaded parts in E }
sectional views
" 4.1 Dotail and Assembly drawing: S | (02) | (06)
introductions to unit assembly drawing steps involved In preparing l
Module ~ assembly drawing from de.tails and vice versa. . .
04  Limuts fits, and tolerancc dimensioning _wnh tolerances indicating variou i
types of fit in detail and assembly drawing. l .
" 5.1 Machinery Component Drawing: | (03) | (09) |
Drawing of complete machine components in ass.embly (‘Onyhographxc
Module ' to Orthographic and isometric to Orthographic) with detalls like !
05 . couplings, Glands, Return and non-return valugs, cock's & plugs, |
| cylinder and piston assembly connecting rod with bearings.
R : 03) | (09
i | 6.1 Marine Component Drawing: . N . (03) | (09)
i | Assembly Drawing of simply marine components in Ot °9raf,ne Digsel
] Module | projection from Isometric views €.g. Bilge strainer Boxgsa mgli_ e
- 06 | Pistons 2-stroke & 4-stroke types, antrol valves, Cylinder REl€ -
! | Boiler Blow down valves, Diesel Engines Rocker arms.

e ! —

%‘S‘lﬂof Dravying sheets:-
20“: Dramng sheets on intersection of solids.
fawing sheets on Auxiliary view.
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. ock

14> off imd oiston assembly
- mdefl q rod with bearings,
0% nectt s

; sl qme( BO)&eS

L @lof 7 oelief va'lve

W will comprise of total
med—="tion paper al seven questicn
4 Bﬁly five question need to be solved. - ach of 20 Marks
Question one will be conjli‘)utlsory and based on maximum part of syllabus
i tions will be mixed in nat f ’
Remaining ques ) ure (for example supposed
module 3 then part (b) will be from any module other than moduil)epii) Q.2 ias:part (8} from

: weightage of each module will i
in question paper we ) e will be proportional to
cture hours as mentioned in the syllabus. P i s

t» L3 T3 —

(&2}

le

, work shall consist of minimum seven Drawing sheets based on above syllabus and class tes!
(trintion Of marks for term work shall be as follows:
) | aboratory work {ODrawing Sheets). ... ..10. Marks.

Test (at leastong) ... 10 Marks.

Tarn
fe)

05 Marks.

, Attendance (practical & theory): ...
FOTAL: woveeensmmemssmsssm s 25 Marks.
Text BoOKS

. Machine Drawing By N. D. Bhatt
. Machine Drawing By Kamat & Rao |
. Machine Drawing by Sidheshwar Shastr

References:
. Machine Drawing by M. B. Shah | -
« Engineering Drawmng for Marine Engineers = Reeds Vol
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sE (marin®

7 eb e e .
‘.I'Av/”f//T./' AC’,,‘L‘“"CC‘L"_‘.'EE‘SS,EOP Practices T —— \ cemester-q| \

——————

\

' - e — e
———— - -——d

\ Lecture e ——— ‘

b — 1

| Pracical i 3

{ Tutonal '~—--‘~._____”§7 B T
. . v ) i ‘

e e e

| Practical " “'*" . ‘ S .'

L — | Theory Examinaton |,

. ‘ Oral Exa""ﬂéiioﬁ-~-_‘“‘—~- oy

e 1

29

[ e —————— : - Y.

| Term Work R R L
- 0 ] 25

__Details T g

51, NO. | —= Hrs.

Module
03

ification of Manufacturir
1.1 Class ufaclunng Process, Ferrous and non-ferrous metals .

and their alloys used in engineering their properties and
) . - uses. Meta! surface |
l@ﬂﬂﬁ‘?ﬂ@?@g- galvanizing, anodizing, metal Spfayin; Aetal suriace | o4 )

2.1 Lathes: ey

-~

et

Their construction and working operation of fathes screw cutting on C. lathe. 75)
attachments and accessones usefi on lathe, type of tools, cutting speed, feec.

depth of cut and machining time, Tooling for simple jobs. .

2.20rilling Machine :

Types of machines types of drilings, operationrs such as drifling, Donng o
reaming, tapping. Drili speeds ana feeds - ’

3.1 Planing Machine, shaping machine and slotting machine: Varous

types, construction and working of machine, operation, tolls, field of L
application. (Theory only). '
3.2 Milling Machines: Types of machines, horizontal, vertical universal.
Cutters and their application, operation on milling machines, Use of dividing
head and circular table. Direct. Simple, compound differential and angular
indexing and helical milling operation Table feed in milling. work-holding
devices (Theory only).

3.3 Grinding: Grinding machines such as pedestal, cylindrical surface. ...,
centreless and tool and cutter grinder. Operation on the above mentioneded |
machines. Grinding wheel, Finishing operations. Such as lapping and honing.

(Theory only). I E— —

. Module
04

4.1 Welding and Joining Prccesses: Riveting, soldering and brazing Fusion |
welding, gas and arc welding - submerged arc welding —iner gas welding - ‘
Electric slag welding — CO (2) welding — Thermit welding. Welding equipments.
Pressure welding — solid phase welding- resistance welding - friction welding =
other miscellaneous welding processes and equipments. Process capability

and applications weld joints ~types edge

Prepaﬁitions welding flnxtures. \’(Ne\dabili\y - desigq._proce§s and n:e::ﬂufﬂ\g‘z;d(‘i |
consideration — testing and improvement of weldability - microstructuré o \

welding defects. /—/"ﬁ_ﬁ.:k)

Module
05

5.1 NC Technology sinate
Introduction, basic components of NC system. NCrproce:;\r/e;.nr;;Cgeio:r:dnn 2 ‘
systems, and NC motion control systems, Applications. |
disadvantages of NC machines. \

5.2 NC Part Programming . Jal part ©02)
Introduction, the%unched tape in NC, Tape coding and format, Man P |
programming.

5.3 Computer Aided NC Part Prc:)gr:l:fr‘g,";‘r?s o1 a post Processor. NC part \ (02)

L

introduction, Part programmers job. MACRO statement
U)Logrammin'g Iang%ages, Elements of APT lan uage, The

(3 Scanned with OKEN Scanner



/ - T, NC programming with interactive graphics
- :
/ 5.4 CcN . .
vith conventional NC, C .
problems * -, CNC functions
sdaptive coqtrol, CNC programming concepts, Tfendsand advantages, DNC, | (04)
' NC includin FMS. A and new developments
: / g4 Fitting and Overhauling
1 > .c of packing and joining materi .
rypes 0 | oining erials and their Josi .
Ul and constructlpn of vgnous types of valves anclj :rasflfs DResx;gn‘COHS'deraﬁon (04)
| gems and air 3edding of bearings, marking of enéin: t:grr;g \;glrversn.for
itting
l

09 ! : .
UEE“»‘T—QQ ~operations, fitting of keys, cotters.

et~

.-.-1' Ump

<
) s

Overhaut
le Vee weld steel plate 10mm

¥ ing- Doub

":fﬂ;a T weld inner / outer

15409 s
- (apalf & fabrication

i
ard
-

Question pape
Only five question need to be solved.
Question one will be compulsory and based on maximum part

Remaining questions Wi
module 3 then part (b) will be from any mo
5 In guestion paper weightage of each modul
laclure hours as mentioned in the syllabus.

e o T

sactical and Oral Examination :
2actical and oral eyamination will be based on one experniment D

sen i the syllabus and the ora e same expenment

| will based on th

of syllabus

Il be mixed in nature (for example supposed
dule other than module 3
e will be proportional

erformed from the

tmaory gxamination:
i r will comprise of tctal seven question, each of 20 Marks

Q 2 has part (a) from

0 number of respective

st of 2xpenment

< and a class test pased on

Term work:
Tem work shall comprise of the class assignments, |aboratory expernment
zove syllabus. \ark
+ Laboratory work (expenmems!assignmeﬂls)- :gm::kz
. Test (at least OREY: - 05Ma(ksr
TOTALE e (practical & theon) = T L 25Marks.
Text B
« Workshop Technology bY WA J Chapmaf; ‘(’:if;l'}-d'r:j’(y Vol 1IL& I
« Elements of Workshop Technology oY izt '
Radhakrishnan.

« CADI/CAMICIM by P.

patel and

« Production ecfhnology yR.C-PeZ
«  Manufacturing pfoclesse y& materials

. Production T€¢ ology et
nologt ’ LINDBE

« Production
. Manufacluri
« CAD/ CAM

ess b Roy A-
83 IZ:Z(:Iim id. CADICAM/CIM b

b M. Lal
chnology &Y 7 ="~ 5ypta vol 1 & 11
¢ Engineers by Doyle

y P. Radhakrishnan
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podule

- 71721 First Law of Thermodynamics:

sodule
12

e

Module
03

Module
04

o¢ (Marine Engg.) |
. a‘.‘:'/f"’.‘j?hermodynamncs -t
K ~. Applie
eGT

gpef W

. .‘\ﬂ ~ - e —

] Details
o | T
1‘//

£ (

- |

Semester-lll

S S S—

Lecture '
eek 1Period of 60 o 3

Practical

| Practical

— e e e e

| Oral Examination

S T . ———

| Term Work = e i

_ ——— R (S

—

1.1 Revision of Thermodynamic concepts: '

System, surrounding. state, path. property. Reversible and irreversible process,

| thermodynamic work, heat. Temperature, thermal equilibrium. Zeroth law of
| thermodynamics.

——

Hrs.

(04)

| Joule's cxperimgnt to venfy first law. First law applied to non-cyclic process.
~Internal energy is a property. Joule's experiment of internal energy. Equation of

| state of ideal gas Universal and specific gas constant. Application of first law to
'non flow processes viz. constant

| temperature, adiabatic and polytropic processes. Heat and work calculations
- Application of first law to open systems Steady flow energy equation. Throttling

of work done in steady flow processes

3.1 Second Law of Thermodynamics:- =
- Limitations of first law of thermodynamics. Heat engine thermal efficiency,

reversed heat engine. coefficient of performance. Carnot cycle. Kelvin-Planck

first and second kind, Carnot theorem. Thermodynamics temperature scale.
4.1 Availability:

voluma, constant pressure, constant |

process. Joule's pcrous plug experiment Joule Thomson coefficient. Calculation

B SEPSTPRT &

' (07;

l

— !
o |
~ '

S

-
|
i and Claussius statements and their equivalence. Perpetual motion machines of
i

| Availability of closed systems and steady flow system. Irreversibility.

Module
05

Module
06

| 5.1 Properties of Gases:
' Characteristic Equation of State for a Perfect Gas; Equation of State for

Various Gas Processes; Concept of Entropy; Change of Entropy in different, Gas
|_processes: Temperature Entropy Diagram. Applied Problems. -
6.1 Properties of S*eam:

Wet, dry saturated, superheated steam Enthalpy, internal energy and entropy of
steam. First law of thermodynamics applied of steam processes. i.e. constant
volume, constant pressure, hyperbolic, isentropic and polytropic processes.
Temperature-entropy and enthale'emeD_Y diagrams of steam. Methods of
detarmining the dryness fraction. Separating and throttling calorimeter.

6.2 Boilers: ) , ]

Different types of boilers, Boiler calculations; Boiler Thermal

_ Efficiency andg
—_____ | Equivalent Evaporation of a boiler. Applied Problems.

(3 Scanned with OKEN Scanner

Available and unavailable energy. Available energy when heat is withdrawn from |
an infinte reservoir and when heat is withdrawn from a finite reservoir. |

Real Gas; Internal Energy of a Gas and joule’s Law. Two Specific Heats of a Gas '|
and relation between them. Different Gas Processes an Heat & Work Transfer in

_—
o
(9]

—

(07)

——

|

|
i ;
1 (08) \




14

X mination:

a .
: Il comprise of
f 1. gzw five questlc?l;'\bneed to be solveq €N question, each of 20 Marks
2. i ne will be compulsor _
& Auestion © : PUlsory and bag :
3. Q emaining questions will beé mixeq °d on maximum part of syllabus.

, in n.
odule 3 then part (b) will be from an nalure (for €xample sup

=

osed
?n question paper weightage of eacg‘\ r&%dduulf other than modu!e? 3) (.2 has part (a) from
ecture hours as mentioned in the syllabus. € will be proportional to number of respective
i

ks:
| e BYS e _
| M' ;22:22: Err:gll:zzrr:?\g g IT( Rajput-by Laxmi Publications
Sons. Iy othandraman, Domkundwar, Khajuria, Arora-Dhanpatrai &

| Thermodynamics By P. K. Nag- Tata McGraw Hill Co. Reprint 1992

ferences: _
L Thermodynamics By W.C. Reynolds, McGraw- Hill, New York, 1969
« Thermodynamics By J. P. Holeman, McGraw-Hill 1974 '
. Engineering Thermodynamics By M. S. Saad. McGraw- Hill1976
« Thermal Engineering — Ballaney- Khanna Publishers

« Thermodynamics an Engineering Approach- Yonus Cengal Tata McGraw Hill
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VY
o~

,.p
e

O

- Tl
viatic
T

s o
.,

?‘l\\dl!le
b ot

wedule
(N

Nodule
03

Module
04

__, details Failure & re

-

X " N
e (Marine EnQa.)

Semesler-||
—T:-

o=

Vo T—

———
l r

o week 1Period of 60 LLectu.e

e

e ———

i lorial T

. —— -
e e

n System

- Hours Marks
\ » ‘-:-*T*T'—"“-'_"‘——u
stet A__________.____,_l Theor} Ekamlnatmn

3
e Practica

e 1
! Oral Examination

-" ‘“\M - —
_____ | Term Work T

-
— e —
e

—e

. —— -

e Details
1.1 Direct current N achines(Gene

Hrs, |

—
. rators and Motors) -
Panciple of working of generator, construction, win
losses. power stages, armatyre reaction, comn;ul
commutation .brush shift, compen

- _ saling winding i
their characteristic, methods of excitation, parallel
performance equations etc p C.

operation, equalizer busbar,
otor principle, Types, their characteristics,

spead-lorque equations, starters, speed control, testing of D.C. Machines,
applications, power stages, braking of D C. Molor.
2.1 Transformers- o

. ding, e. m {. equation,
1 ation, methods to improve
nterpoles D. C. generator,

(15)

Prnnciple of action, e my equ

ation, phasor diagr
conduions, leakage :e

gaclance, equivalent circuit
and efliciency, open circun and sho

phase transtormer.core and shell ty
, trans»!p_rgncrs_ (su)glg phase &
3.1 Three Phase Induction

ams under no load and load
S, voltage regulation, losses
n circuit tests, parallel operations, three

pe current and potential transformer, auto-
3-phases).
Motor-

(10)

- Punciple of operation. slip speed, rotor to stator rel

,rotore mof and current, equivalent circuit relationship between rotor copper
loss and the rotor slip, torquelslip characteristics, power stages starting torque

and maximum running torque, reversing, speed control of induction motor,

| starting of induction motor, method of starting D.O.L, Star/Delta, Auto. single
phase induction motor-principle

and operational characteristics, constructicnal
paus of electrical machines.

4.1 Allernators and Synchronous Motcr:-

ationshup, rotor frequency,

(10)

General arrangement of alternators, construction of sailent
- fotor types, types of stator windings, e. m. ‘

| distnbution and pitch factor, waveform of generalgd. e.m. f, phasor diagrams,
i load charactenstics & requlation, parallel operation of alternators, KW & KVA
sharing. Synchronous motor o §

principle, method of starting, torquelangle characlerls_hcs & huq.:ng, motor on
load with constant excitation, effect of change in excitation, V curve,
comparison between inducticn metor and Synchronous motor. in

pole and cylindrical-
[ equation of an alternator,

Methods of
——_| Starting, merits & limits of synchronous motor over others.

(14)

C. Transmission and Distribution-
%},OD\.\S-ea::dltr.\ree wire D. C. System, use of balgncgr, A. C. Tran
single phase and three phase, three wire and four wire d|slnbuttor_1: co
of D. C. and A. C. transmission, effect of voltage drop, copper utiliz
dlﬁe}er{t systems, single and double fed distributors, fuses, D.

smission

mparison
ation under

. \ Ul
|

(07)

6.1 Safe Working Practices:-

. ile using and durin
' s to be followed whi ‘

Safe.worknnglpf i’:é‘acf and eleclronic_equipments. Statuto
I;es;;aeng.ts o?fsr:tgﬁam"' working & use of electrical equipmen

g Maintenance and

Yy requirements in
ts.

(3 Scanned with OKEN Scanner

(04)

—————



= | ctices of be followed while using & maintainin
orkind P8 8 parts of OC Machine

2 dasfze point Starter -

5% of THI of OC Shunt motors using field and armature control method.-
4 short circuit test on single phase transformer

ingle phase tiansformer

phase induction motor

g electrical machinery.

3te>" " three ph : .
gte characteristics of single phase capacitor stant induction motor.

t
st
| 55107~ tion of transformers
: safaﬁel ) Z;tion of three phase alt_er‘na:ors
¢ gynC roﬂ;he slip-torque characteristics of three phase induction motor.
{1 7ost®” e the reguiation of 2 3-phase alternator by synchronsus impedanca method.

N
- a"iermme nce of the given-3-phase {
g 10 -m'np of phase-seque ©g pnase supply.
AetermiuT™
B3 jaminall . i f total seven questi
oy EX on paper will comprise ¢ even question, each of 20 Marks
Ouést‘,'vﬁ question need to be solved.
n!-,;.nlo;] one will be compulsory and based on maximum part of syllabus.
yest

on:

s L Ty s

1ning guestions w@ll be mixed n nature (for example supposed Q.2 has part (2) from
Rema! 3 then part (b) will be from any module other than module 3)
deLf!:,-;on paper weightage of each module will be proportional to number of respective
5 ::,?:;;.Jéoufs as mentioned in the syliabus
,.r"'}'lqor'/': < 1 = neENtS a i i T
%shail consist of minimum .02 - ExpEnments, assignments and written test ihe
g o of maiks for term work shall he z2s follows’
:E'»':"'"?tb,.-ae_g:y work (expermeants/zssignments) 10 farks
: '}.:3’3."18: (=3¢t one) . i0 Merks
., anendance (pracucal & theory) 05 tarks
TOTALL ovviemrmnmmeim et .25, Marks.

. ~text vook of eiectrical technology by B L Thergja & A K. Theraja Vol- |l
. tanne Electnical Practice by G. O. Wastcn

« Hgher Electrical Engineenng by J. Shepherd A. H Morton L. ¥ Spence

+ Practical Marine Electrical Knowledge by D T Hall

zferences:
+ Electncal Machines by Bimbra
+ Power Systems by Soni Gupta & B’ atnagar
* Electrical Machines by Shanker Sen, Khanna Publications
' Power Systems Uppal
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‘ ine Engineering)
|

(M :
55;55 CDMATHEMATICS.lv ——  ———n | Semester- 1v
7

|
cl: Lecture
'::L'z'J K 1period of 60 A
e wee Practical = ~————!_____ _“\4__
v Tutorial !\ -
H " e —— ! *M
Al T \b'-—— 1
' — vy | Hours
% "//nsystefﬁ o Theory Examination B e— | Marks |
' 4.,&:&"’ Practical B S 100
L2 e | . N
R 7 Oral Examination R
/"‘ K - Term Work T - -
1 TOTAL e =
o e B 100
e e __Detais -
}N&f’(_ﬁ'{urier Series —_ Hrs.
11 Orthogonal and orthonormal functions, Expression for a function in a series
of

Orthogonal functions
1 2 sine and cosine functions and their Orthogonality properties

‘ \ 1 3 Fourier Series of periodic functions with petiod 21 and 2L . Diri
podue theorem (only statement) . s DiIEDIats 16

1 4 Even and odd functions

1 £ Half range sine and cosine seri2s

. 1.3 Parsevalls relations (only statemer.)
| 1.7 Complex form of Fourier series

| 18 Fourier integrals with even and odd functions.

l
|
|

|
"""""" 2.Partial Differential Equations - B i
2.1 Partial differential equation governing transverse vibrations of an elastic!
Module string, its formulation and solution using Fourier series. i
02 2.2 Heat equation, steady- state configuration for heat flow 1 14
| 23 Two & Three dimensional Laplace equation. l
3. Random Variables: - I
Module 31 Discrete and continuous random variables, probability mass function and l
0 density | 04
function. Probability distribution for random variables Expected value, |
e Variance. |
Module | 4, Probability distributions: . I 10
~M__|4.1Binomial, Poisson and Normal Distributions. 5
| 3. Sampling theory: |
5.1 Samp'ing distribution. Test of Hypothesis. Level of significance, critical
region. ;
| One tailed and two tailed tests. Interval Estimation of population parameters. |
’ Large and small samples. o hy .
| Modul 5.2 Test of significance for Large samples: Test for significance of tD_e d'ﬁe’e‘f‘cﬁ
s ~ between sample mean and population means, Test for significance of the 09
difference between the means of two samples. o
‘ 5.3 Student's t-distribution and its properties. Test of significance of small
i samples: .
Test for significance of the difference between sample mean and population
means, Test for significance of the difference between the mean(s; of(t’wo ¥
N Samples, Chi-square distribution and its properties, Test of the Goodness
\ ”Od\ fét
| lule - Fitting of . . ML
&Mg:\s‘ethod: Fitting the straight line and parabolic curve. Bivariate 07

Frequenc Distributions, Correlation. Co-variance, Karl Pearson Coefficient &

(3 Scanned with OKEN Scanner



s Rank Co-relation Coefiicignt o
‘e

ion ¢ yestions w?ll be mixed in nature
,,wi“'“g n pant (b) will be from any module
: Rcdl“c 3 ! ction necd to be solved.

3 0t ue-aper weightage ot each module will be
;)15 mentioned in the syllabus.

other than mo

kS ied Mathematics . P.N. & J. N, w
%fl\ ?;ta‘:is[ics - J. N. Kapoor & H. C. Saxena

aticd Mathematics : Dr. B. S. Grewal

ineefing
pility statistic
ability:

) : ics : E. Kreyszig
? orob eering Mathematics
\ Proance Engin

Proportional to nymbar of

a
earm A ) .
ression Coeffi . v,
.mi“jt coof ) Re e & lines of rageage, ted & tepeatad tanks | \
wi g o |

/ ion: :
/ 1n1iﬂ‘1“(,:pef will ComDnS? of total seven auestion, eac of
5"}4“ on Pf . will be compu'sory and based on MAXimum par o

(for exampla Sup

)0 M arb-‘
VAL

D95ed ) haa pant (3] from

dula 3)

tespactiue

s and Random Processes : T. Veerarajan
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sE — irength of Materials.|| ~—
K 1Perioa cf 60 Lecture \‘\A\ S

l
' tion and Macaulay's meth : thanging pe
e | integra \ od for differ, 3MS sing gy
Mg:1u ': methods of deflection coefficients d°f|°cti0neg;lgpesh0f loading. mgm(i,, i
' i icati N raphical =l area | (g
theorem and its application for computing deflections in bear:‘:mm Catighang's
© 2.1 Fixed and continuous beamss. T ————
e ! Momenp area me.thc.d, built-in beam with central concentrated load Byt meam
Mo ZU~ I'with uniformly distributed load, with load not at center Ma«a,',.WS 'M;_-:M on
0 continuous beam, Claperyron's three moment theorem Applies prolems
~ 3.1 Bending of Curved bars:- : ——
Hodule | Flexural stresses in beams with initial curvature. Application to crane hooks | .
‘003 i chain links and rings, Castigliano's theorem and its application to curved bars
i Applied Problems.
l —_—
e . e (TR et -2
' { 4.1 Thick Cylinders:- p id shaft subjected to | (C6)
M‘?‘"e | Thick Cylinders, Lame's theory, compound cyiinders. 501G S 27 :
4
I

radial pressure. shrinkage‘allowance. Applied Problems. l

et

TlsAstutss T T y
Module | Euler's theory and Euler's buckiing load, stru

| ‘l
with both ends pIt joinad., bOt" | 4q7) .E

. : ad steut with |
end hinged, Pn 127 bk |
05 ends fixed, one end fixed and one end free.:ﬂe“ed oxoblems. |
| eccentric load, Rankine- Gorden Formulae. Pp' SINET /-_r’—'
"\ i
LT — i axial members i |
! 6.1 Strain energy:- .+ moment stresses in aon <hip's | |
: Strain energy due to axial force and bending rose nd its USE Resfience. | o8 \
K and si o to impact loading, stra" o impact loads. et
| Modyq Stra'SImple beagn due t0 g, stain energy due \ |
. 0g In energy due to Wi - “
: Apphed problems. h App“ed problems s ‘
| 82 Springs:- iral and leaf sping Vo —
'\\&n Coiled helical spring. spiral @
Us
th
X eri : nSU&z).
1. 3 ex:;lments: point L03 ) pove xpe(me
© Flay ‘al Test on Beam (Central t ' Load) S ENOr2
: F,kmlih’al Test on Beam ( Two poin nding Va:;;;ﬂ peams
" Repegg_ of Load Deflection curves & g i se o
i

ling experiments above with 1,
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Cti"e Tests., m.agne“c particle

n Des‘r‘;say and explain. tests. Ultrasonic ang

6 Nstc and © Radiographic Texts 1o read &
fea

2 \;ﬂio": ) )
r“/3.11:« " apel will comprise of total seven questior
~ostion 1 astion need to be solved, 1. each of 20 Mark -

g arks

iy e compllsor '
Sy ' one will b P y and based on maximum p

O o ctions will be mixed i
50 ’ has part (a) from

~S

. Ques 1|n|!\g L )

Pope™ 3 then part (b) will be from any module other than m

o adutt , paper weightage of each module will be pfo::\‘"g 3)
rion

as mentioned in the syllabus.

ant of syllabus

al to numbar of respective

WIS
le

. jon:
muun‘,m/\,,n be based on above syllabus.
Hho

e
”

. .\‘:
T arke f minimum 05 experim :

LWe consist © P ents, assignments
'1{{ l-:?;lvork shall be as follows. . :"d written test. The distribution of
‘:uf:fwt;or ry work (experiments/assignmeots): v 100 Marks
r- LC*:ct at |oast one)_I R DAt S e 10 Marks.

TL';‘daﬂce (practlcal & theory): oeveeerresaneeeeeeee....05 Marks.

' T’\:i:-‘ .......................................................... 25 Marks.

CoTAL:
ot gooKS:
2 syrznath of Materials vy 5 Ramamrutham, Dhanpat Rai Publication

atenals by R. K. Rajput, S Chand Publication

strength of M
girength of Maten
£nqineerngd Mech

als by R. S. Khurmi, S. Chand Publication
anics by Timoshenko & Young, Tata McGraw Hill

girength of Materials - Arthur Morely '
. ¢.P. Popov prentice Hall.

' 1als
MechaniCs of Matenals. ianers |

s S. B. Junnarkar, Charotar publis ‘
pechart?> of Sl Ferdinand p Beer E. Russell Johnston, Jr. John T. Dewoli

MechaniCs of Materials by
seGraw hil International
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¢ (i Engg)
Y. G: e P TS S !
:’El,\b //,{- ppplied T'1?{§EQE3”1‘CS-|| B i Semesier V|
! 1 | v == } T-“-“ e e ——— :
5 'gf . .~ D Lecture R :
veek tperco of89 L ' ;
45 PE' i Fracticd! R ?
EE—— utndial ) e e g
- " s B [ So— ! Hours iares
T em ..o Semaen T A e p—
w13 — = I i
V\/I . L Pracucal ’ m—— e —
o YRy — ' ! 7
e . ral Exanunation r - - —
i /// e — | 25
- . Term Work i e
- o e i = & - e = ! - 25
T Dl e T
5N Aideal Gas Cycles: e
+o. Diesel, Dual Cycles. Brayton Encsson, Stirling cycle. Air standard efiiciency '
. 4 " Y

ot
I ean effective pressure. Representation on P-V and T-S diagrams
. 1 80D 2 {19)

i and M
pdule | arison of various ¢ cles. 4 ;
o { Comp e ye s. 4 stroke & 2 stroke Cycle, Compression Rato | -
01 i and thermal Efficiency. Indictor Diagrams. Ind - . - frietinn -
| power Mechanical Efficiency: Sp o F icated Power; Brake Power; friction -
ower, i ncy. ecific uel consumption: Eng B o
¢ i.-A le‘e,d’plgwls_# L P - Energy Algnces :
 ——""772.4 Steam Power Cycles:- ' Esme—sme——
steam and ideal Efficieny, Rankine cycle with dry saturaied :

carnot cycle for
steam and super
gjector in steam cycl
work Ratio, Reheating and Regenerative
Thermal Efficienc Applied Problems.
e : == —
| odul 3.1 Gas Turbines:-
‘ r003u € | constant Pressure
. Turbines. Apghgd Problems. B
4.1 Reciprocating Compressors:-

ompressor, Mass and :

heated stea'm. Feed_ Pump work. Role of Boiler, Condenser and | (a8) .
e: Rankine Efficiency. cycle Efficiency. Isentropic Efficiency. |
Feed Heating and their effect on i
SRS S

£7)

Combustion Turbines. Constant Volume Combustxoni

S

K Transfer in single stageé €
Efiect of clearance &nd volumetric Efficiency 1 (10)
04 Single stage compressors, Multi-stage compression neglecting clearance and i
with clearance. Condition for Minimum work Input and Petfect Intercookng !
Tandem and In-line arrangement in compressors. Aoplied Problems. Air motoss, ‘

Introduction to rotary compressors. i
5.1 Properties of Mixtures of gases and
; g Dalto_n’s Law of partial pressure. Amagat's '

ule | Gravimetric Analysis of Gas Mixtures, Gibb's-

: Ideal cycle for compressors, wor
' Module | volume flow, free Air Delivery.

Gas & Vapours:- ,
Law of partial volume. Volumetric and |

Daiton Law. Mean value of a Gas | (08} :
olume, Specific Heal \ b

I : .
| 05 constant. Equivalent Molecular weight, Density, Specific V AT
and Molar Heat capacity of g3s mixiure. Advarssed protlems on Adlabdh(.% x

‘;\Mxing,
' Mogyle | 6.1 Psychrometry :-
SN < Humidity. Relativ

| Air -and Water vapour mixture, Specii
~__| unsaturated and saturated air. PS chromet Processors.

L-
-+ Study of boilers.

2 i

3 Stﬁgy of boilers mountings.
¢ y of boilers accessories.
S
)

L 02)
e Humidity, Dew point. ‘ (02) -{
i l

s et

eet of Four Stroke Engine.

t .
Udy or experiment on heat balance sh

tu B c
tugy or experiment on gas turbine. _ hori
Yy or experiment on mass flow rate of air through 0

fice plate of nozzle.
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' ressors-
it 0P mpressors.

100 “aotary lorific va!
il ¢ grotd™ " nt on caloritic value at constant pr
f gr . Xpeﬂme pressure and constant volume.

i tion: . rise of total seven i
g ind ¢ will comp question, each of 20
E,.;:‘“ o paer:;’t 'on need to be solved. Marks
S e qu will be compulsory. and pased on maximum part of syllabus
gtion © question® will be mixed in nature (for example supposed Q.2 has part (a) f
nind b) will be from any module other than module 3) ' s part {a) o

htage of each module will be proportional to number of respective

er weig
d in the syllabus.

i 4 ) -
P estloﬂrs as mentione
pased on above syllabus.

sist of mnimum 07 experiments, assignments and written test. The distribution of

U works
;_‘.._:%hall 00: chall be as follows:
Belat worfy work (experimentslassignments): ........... 10..... Marks.
' Labora east O e 10... Marks.
Test - (p.'actica| B thEOTY) T evorimreeeeieeiis 05.. Marks.
| ) aten L 25.... Marks.
EIPIERRTIL
5ooks: ineering — R. K Rajput, Laxmi Publications. .
t‘,',“%!err.'!a' Engirx“efif‘g By Kothandraman. Domkundwar. Khajuria, Arora-Dhanpatral & Sons
ﬂ-.err‘- 7
enCes: wrbine- R. Yadav .
== and gas W . ehinag H Reprint
gqizam AN : Heat Engines Vo' i 8y R Yadav, Central Publishing House. K
‘ mics and meat g
) mermodyﬂa
1654 . : Khanna Publishers
by gallancy. )
mal Eng'”ee”ng . . RV > McGraw Hill
' ;g:modynamics an Engineernng Approach- Yonus Cengal Tata
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_— e —————
qalql\c Engg‘) - —— ‘ :"m \ TV
. o —— aomestng.
ot 0 SOiNCE e i
i o S — (60 Lecture T ‘ e —————.
g jod 0 — e o
T een P Practical e} 4
0 ' | Tutoriat ' . T —
w ] Thc(l'y_“l;_f’i'v"a""" ~eefHours N M*"';‘ )
o ay St Practical — 3 B SR\
! s Oral Examination i | - \
i e e . | T —
: Term Work CTTr—— T SUS——
- - x
_— ety T ——
_ [ ——— A Te= 1
. alline Structure:- T T | Hrs.
« 1 ’.15:)‘:;:1;3:%‘; liquid nto solid state. Nucleatgn and growth g
| ~ArySid (] . N IV o S
brrl)w;vc Formation of palycrystalline and single crystats, ’ el and (05) \
| alloys- r , \
Y L QIJSSqfncalIOﬂ of C'YS[a'. ,Sl uclure FC,C' BCC and HCP lattice. Latuce structure ‘. ..
Y YL cell, crystallographic notation-Metnods for pianes and directions, A
{ UL ) l )
+ sirain Hardening:- R s ——

~efinition and importance of strain hardemng. Dislocation
L

i . theory of stram".
~ardening, Effects of strain hardzning on engineering behavior of materials, | .\
Recrystalhzation. Annealing, Theory and stages of recovery. Recrystalization ! '

e and grain grov.th Factors affecling rzcrystallization temperature. Ho and cold | (09
.f'. :‘o.'klﬂg theory. Thetr advantages, iinvzations and applications ".

V- .

59 strengthening Mechanisms:-

heory and applications of Stran hardening. Age hardening, “reciptation |
nardening and Dispersion hardening

31 Fracture: = — 1
Definition dnd types of fracture. '.
grittl2 fracture. Gnffth’s theory ©f f-acture. Growan's modification Dislocation |
theory of fracture, Critical stress znd crack propagation velocity for brittle | . :
"Odu’e . fracture. !' {05) :
" Ductile fracture l
. Notch effect on fracture.
Eracture toughness ,
' Ductility transition. Definition and siznificance. Conditions of ductiity transiion & | |
factors affecting it =
" 4.1 Fatigue Failure:
| Definition of fatigue and significance of cyclic stress. \
| Mechanism of fatigue and theories oi fatigue failure. i
' Fatique testing. Test data presentation and statistnal evaluation. S N Curve and | \
s interpretation. \
|
1

Influence of important factors on faugue. Notch effect, surface efizct Effect of

Yodule | prestressing, corroston fatigue. Thermal fatigue.

0¢ . 4,2 Creep:

| Effect of temperature on mechanical behavior of materals
Definition and signification of creep.

- Creep testing and data presentation

- Mechanisms and types of creep.

| Analysis of classical creep curve.

——_, Creep Resistant materials.

Modyle | 9.1 Theory of Alloys & Alloy Diagrams:

15 | Significance of alloying, definition, classification and properties of dirterent types
1 ofalloys

e
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f alloy diagrams and the;
_—ttypes © s their anaios
o] zrcsoumons. Conditions of hejr lom‘au:‘ys:s,

goll N ang Signiﬁcan

r/'

| l'mpo( é in Iron-Carbon alloying.

c-’*'bo':rbidc diagram and its analysis

| ron C(f,(ano" of Steels and Cast lrons:

| class! ;,ahi“s““o" of lron:

| 6.2 ﬁ::ﬂ White iron, Mechnite iron, Alloy cas

L gre r microstructures and applications o
”’:'(-uod Alloying Elements in Steels:.
5_.',.x$tu\v" of plain cmbor) sleels. Signific
t s of major and minor constituent
t g, austenite. Effect of alloyin
’ _‘Nm,osmon, hardening and lemperi
‘fl;ssmc*‘"o" of tool steels and metallurgy of tool

| \\1.‘0\' steels: Effects of alloying elements on

| hcations of steels. Such as Mang

“:,‘C‘,\.bdcnum and Silicon Steels

ance of alloyin
ele
5. Effect of ang .t

n
9 elemenys r‘Y ’i eleman
ng. Phase tr

s on ferrite,
anlermahon,

5
Sleels and spacial Stenls

the Slructures |

( « Properties

anese, Nicke|. Chromium, Tungsf::'nnd !
|
I
4
:

61 Theory of Heat Treatment:
nefintion and Significances of heat ilibri
;L.:E:f;?mauon of Austenite. estment Equitbrin and nonequitbriurm |
|n Temperature  Transformatign (TTT)  diagram
cecomposition. Mechanisms of Pearlite Bainie gy Marten
5.2 Heat Treatment Process:
Technology of heat treatment.
~3ssfication of heat treatment process. |
.anzaling- Prnciple process, propert |

18 and applications of
. ; ot Full anneal ,
.. o#usien annealing, process annezhing and Cyclic ann2aly Jofoots

Isothermal Austenite

|
|
site transformations. !

. . 19, Anneg| D (1en
" andther remedies. ? €aiing defects | (14
. rlorma!l zing. hardening, heat treatment harda-ung b

e Sl - . el aths hjrdenlﬂ m .

haths. Hardanability. ¢ g media, Salt

'3
2mpanng. subzero treatment.
Ausforming processes.
6.3 Surface Hardening:-
Hardening and surface hardening methods. Their si

Carbursing, Nitriding, Cyaniding, Carbonitriding, ind
hardening processes.

- Auszermpering Martemp

€nng. Maraging and |

gnificance and applications
uction hardening and Flame

——

“eory Examination:

I Question paper will comprise of total seven

Only five question need to be solved.

Quastion one will be compulsory and based on maximum part of syllabus.

Remaining questions will be mixed in nature (for example supposed Q 2 has pan () from
..... part (b) wili be from any module other than module 3)

5 In question paper weightage of each module

- l=tlure hours as mentioned in the syhabus.
't Books:

Matenal Science by Dr. Kodgire.

fnysmal Metallurgy by Avner.

~ “"gineering Metallurgy Partt & Il - R
E“gmeenng Ph

Intrgg

ro

Gquestion, each of 20 Marks

- o

will be proportional to number of respective

. A.Higgins. ELBS & Hodder Stoughton, London.
ysical Metallurgy, By Y, Lakhtin, Mir Publishers, Moscow.

uction to Engineering Materials, By B. K. Agrawal, Tata McGraw Hill Publishing Co. | td
F'E‘e"-’"tes:
"";:f"hsamcal Metallurgy: G. E. Dieter, McGraw Hill International New Dclhi." gl e
w:!rf "ucture ang properties of Materials Vol1; Structure- M. G. Moffel, GT. W, Pearsall & J.
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2

ey £ s

Cxs =3 7

pr=)

10
)

45 = farine gquipment Drawing |

v cl Lect

w’ ‘UBJﬁ 1Pefiod of 60 N
¥ rweek Pracical —————

1§

parine Engg-)

stof Experiments: -
thogf

aphic Working drawing of the following
Flow regulater

Hydraulic ste=ring gear
Quick closing valve

Full bore safzty valve
High Iift safety valve
vlate type qauge glass
4-Stroke piston & rod
Airinlet valve

Fuel valve

Turbine flaxible coupling
Stem tube & all shaft

Iheo
15 gxam'"ation:

Uit
0 €stion pa

aly fiy
ua ¢ Qu

2stion need to be solved.
Sstion o

N& will be compulsory 6 based on maximum poi.

7 57 [ Tutorial ———— T
ry
Theory Exammnatior——-|__
m — Mination Ours
gyste— Pragtical Marks
el | Practical — 4 -E_
W - o Oral Examinatlon - _
e - —— m\\
- — K\
T —
] Details
51&‘/;/1—3 Auxiliary Machine:-
AR Flow regulator.
e | ’1_2 Hydraulic steering gear
y.s;"“ | 1.3 Quick closing valve
) ":,‘"{’Mé?i_ﬁe Boiler:- T —
gle 211 Full bore safety valve
""’02 12 ghlftsafety valve -
_—-"T3°4 Marine Boiler Mountlng:- ;
:.io’t{”' 31,1 Plzie type gauge glass Y
—==4"{ Mmarine Diesel Engine.- - e—— 02 i 05
o+ 4 1.1 Four Stroke piston and rog. ! . K
mdE T o - niet valve |
04 1.3 Fuel valve. 04 1 12
""dT,l'e'—i 5.1 Marine Steam Engine:- T T 1 ! R
"”005 . 5.1.1 Turnine flexible coupling :
&m“:“@] Propulsion Drive:- T 1 0 {03
55 . 6.11Stein tube and tail shaft - \‘
Rt e ———— 02 ! g4

Perwill comoprise of total seven question, each of 20 iarks

- yilzbus.
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20,

. stions will be mixed i )

aining aueé : N nature (fo

9. cm[c 3 then part (b)_wul be from any module S:thr e oubposed Q.2 has part (@) from

| mod“ 2 paper weightage of eas riodie er than modqle 3)

N g ?Uurg"hours s mentioned in the Syllabus. will be proportional to number of respective
eC

K ' f minimum 08 Drawi
wor | consist 0 rawing sheels i
chrﬂ work Sh;larks e tvork ahall e follgws: from above syllabus and written test. The

(m : :
Tie;tril’““ianofa‘ory work (cjxperlmentslasmgnments): csesrennnns10,,,. Marks,
" rest (Al eaSt ONB) ovvvvieniiii 10... Marks.
‘ Aucﬂdance (practical & theory): ...~ 05..... Marks.
AL e 25.... Marks.
roT

Books? ing Drawing for Marine Engineers R
oxt neefing gineers Reeds Vol 11
T.mgneering Drawing N D Bhatt

Egg,r,ccrmg Drawing Kamath & Rao

RcfcrchCb i

Engmc .
Engineering

machine Dra
Dfa‘-"”ﬂg for t

ering Drawing Kannaih & Narayana
Drawing Dr. M B Shah & B C Rana
wing N D Bhatt

Aarine Engineers Mc Gilbons.
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55 ; ——
;gLA ZCT - Marine Auxiliary MaChinerY!\—
| J : eyl
o
)  week 1Period of 60 L 4
o085 pe i
pe P 2
Le utonal

————

/’f — Hours Marks
aton Syste™ neory Examination 3 100
ﬂ/” L Practical

Oral Examination

/— Term Work : -
/’t:_—————

7 Pipe line systems with filters and associated |

' fittings

Layout of main and auxiliary machinery in engine rooms of different ships. Layout

of pipe with fittings, pioe material. Piping arrangement for steam, bilge, baliast, (06)

fire, HFO, DFO. LO, seawater, fresh walter, compressed air and hydophore

‘ systems. Bunkering procedures including safety fittings. Construction, operation.

' tlodule | and maintenance of various filters, stainers, auto cleaners. Arrangement of :
| different types of tanks of E R !

‘ 1.2 Pumps, pumping and control arrangements

- Types of pumps for various requirements, their charactenst

' ships. Construction and operation of centrifugal p

j pumps and reciprocatng oumps and control arr

j and maimenan_c_g_q_f_pgp_up_si_ :

| 2.1 Blowers and compressors KA

| Constructional details and operational

| Engine room force drait and exha

Module | mountings and associated systems.

02 2.2 Deck Machinery

i Various types of deck machinery used in ships, €9, winches and windlass znd i
 their construction requirements,  operation and maintenance. Deck crangs, (05) |
_hydraulic deck machinery. hydraulic motors, line filters and systems UM
3.1 Evaporators i
Construction and operation of different types of vacuum evaporators “rash (09)
water generators and disullars. Conditioning arrangements of distilled wats
drinking purpose, membran2 system
3.2 Heat Exchangers |
Construction, operation and maintenance of all types of tubular and platz :ype | !
heaters and coolers for FO & LO and water Corrosion combat arrangements. ! !
——__| Tube removal, pluging and materials used. . . (05)
4.1 FO & LO treatment (Purification) arrangements :- ) | |
Theory of oil purification. separation and clarification. Vanous methods of ol | (05)

ics and apphcaions in
uUmps, gear pumps. sc
angements {or each iype. ¢

-

procedures of blowers and compressars | (o2)
ust system. Air bottles, constructizns, T

| ior
Module

03

treatment, ie. purificaton, filtration, separation by gravity, homosiuscr. |
Construction, operation & maintenance of centrifuges for heavy fuel and |
lubricating oil, automatic desludgers. Treatment of HO of very high density ‘[
s 4.2 Fuels:- gas ;
Module Sourcee of supply, study of primary fuels, coal. petroleum, nalural gases
04 Classification g:) fL.xeis Treatment of fuels for combustion N manne ICE 3"‘_“
s 1 |cla 10t residual‘fUE'S- emulsified fuels, merits and demerits qf such fucl in
marir:epeanngisr;es Heating process of residual fuel 0 get correct viscosity at IC
: 07
engine and boiler. o1
4.3 Luprication o0 types of lubricants and their propertizs. Suitabilily of | (05)
:\ Theprles of Iubrlqanon. Y solid and fluid_lubricants. Additive oils and their |
~—_{ lubricants for various uses. SO = —
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___——cZuse. Terminolo '
Speclﬁc use _ gy used in lubricatio
: : o n syste :
peands o o for marin and lubicalion system atoprag. Dhtorenr upes o
pearing Y arine machineries. LO analysi opted. Different types of
{hrou! h report. ysis and monitoring of engine
~75 1 Poilution prevention and control arrangeme .
COHASWCZO?.L]E?T‘;“U” & maintenance of conlescgrt:'g?;'pmems
gtatic an . ulo separatore, 15 ppm oily bilge ser affles, grids. Stokes law.
godul® instruments. _OﬂtFOI of leakage of oil in engine r parators and its measuring
05 shore connection. MARPOL Convention discharggocrpland its disposing through | (05)
! . . (=] [
| engine room. Cargo pumping arrangement of oil and' -hria of quantity of oif from
| (realmer\t. chem:cal tankers, garbage

161 Communication system
- .

podu® | gound power internal telephone, telegraph, voice pipe, ER emergency alarm and | (04)

06 | other alarm systems.
N - S

| Training (Assignments) on the following:-
e line tracing and making sketches f :

or steam. bilge, ¢
geawater. freshwater, compressed air and hydrophore sys?er‘nsoa”am'
nspection of a starting Air bottle, sketch with labeling. Overhzuling of Air bottle mountings.

sketch with labeling of a two stage Air Compressor.

study of a Fresh Water Generator, Sketch wilh labeling. A write-up on operation

srudy of @ 15 ppm. Oily bilge Separator. Sketch with labeling. A wrle-up (;n oper-ation
overhauling of a typical cooler. Preparation of @ working sketch A wrte-up on maiﬁ:enance

and cleaning.
sdy of all parts of a Purifier. Sketch and l2beling
outine cleaning and maintenance.
- Gxetch and labeling of reciprocating centrifugal,
ce and replacemant of componenis
atch anc 12bel
Sxetch 2nd labal

rge wo SIro%2 heavy ot

practic?
fire, HFO, DFO. LO.

i |

L fa o

A writz-up on WoFKIing principle and

gear and sCrew pumps. A write-up on rouling

yernaul, routine mzintenan
Loy ot 3 windlass typically used on ships. sk
Swdv of FO treatment from service tank to fusl njgtics
~n essay on LO analysis and monitoring of lubncaior: system oiala

used for main propulsion.
‘1 L 2553y ON Communication syste
hzo  Examination:

i (estion paper will comprise of total seven ques

d to be solved. )
nd based on maximum part o

ure (for example SUDE
tnan modul 3)
be propor‘—.lcnal to nu

0

0

Zmn
Saqing
——
o
=t

mneedina modearn
tion each of 20 Marks

syllabus.

7 Only five question Ne<
osed Q 2 h3s part () from

Nueston ONe will be comoulsory @
2amaining questions wall be mixed in nat
module 3 then pant (b) wiil b€ from any mod
paper weightage of each modul2 will
oned in the syllabus

ule othaf
mber of respective

5 [n queston
|acture hours as menti
Term Work: g : ‘

T asist of minimum 06 assignments and wntien test 1N€ distribution of marks for

“zrm work shall co
=m work shall be as follows. a
i LY |‘.'-3fks
. lLaboratory WwWOrk (expe”mems/ass:gnmems) ' 10I3 parks
b Y
. Test(atlga.iong) ot o 05 Marks
| T Allandance (practical & theory): ----------- 25 Marks.
GTAL: oo semsssemmsss et
. Text Books:
| lex : g - erworth}
i1 lanne Aux Mach:nery. o W. Smlth (geh\;’g;zorgsuaunenqoﬁh Heinman
E E’eneral E”g'n:ermlg sg?;l?ﬁ:r}né E.ngineers. Reeds Praciical Mathgmatics Seres MhE
1 Ganeral Eng Knowie
F}e rences: Jets - Inst of Marine Engineers publications. Volume 110 19
" ifanne Engg Practic® Eiooﬂ A, Taylor. gutterworth - Heineman
) Iniroduction 1o Marne Engg- . ' Roy. Stanford Maritime, London
. ) . g = s Yo
3 Hotes on Instrumentatt®” ® o ociety of Naval Architects & Marine Engrs (SNAMIE), N.Y.ILY. 10048
Lon.

4 Ship Design & Construc
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- ine Engg.

| "/gE arine & 99 Semester-IV

I g . N B

e 2.~ Marine Boilers

[ JEV L — =N

fe Le

| i.gz/w::k 1Period of 60 ____i‘_’_'_c__m_ V 3

ot P Practical T 5 —

1P Tulornal e e—

; | il e e Leye ; ;

» e - o 3 T e o e MRSl m_ﬂQUfS Marks

o gysten 1 'heory Examination 9 100

I | Practcal i SR T

| ___IMO_filLExammahou, ; o ‘z 25

| | Termwork s 8]

| , B S : . X,

I N

| | 1.1 General Considerations governing the design of boilers -

| yodule | Types of Marine boilers, comparison of smoke tube and waler tube boilers. (05)

| Tgy i Destructve and non-destructive tests on plates, rivets, welded seams.

| | Classification socielies requirements for boifers construction.

f ' 2.1 Smoke Tube Boilers T e e - T f—

trodule L anous ynes in marine use. Pancipal dimensions and staying of flat surface of (05)

02 multtubular cylindrical Boilers. Fired vertical Auxliary Boilers, Cochran vertical

aodule

03

thodule
04

todule
05

Module
z 06

by ”
2

" 3.1 Water Tubn Bailers

4.1 Wa

=
!
i
1

Joutle Zvaporation Boiler, Superhizater, Econonuser, Air pre-heater. circulation | (10) -
117 us2 of unheated Down comers in high'y rated ooilers, superheai temperature |
zontrol, ~uemperators and De-superheaters

v

laste rezat recovery calculation

1.0 Do-02n2ralorin motor ships

" 5.1 Boiler mountings

ste heat smoke / water tube boilers and economizers :
LLamont Exhaust gas botler, forced water ! (05) '
zirculaticn boiler. Composite boiler of various make nciuding W.T ooiler dnving |

Safaty vaives- Improved High Lift Full L& and Full Bore type. Gauge Glass -
olate typs and remote indicator Automatic feed regulator, three-element control, | (06)

high andg low water level alarms. Maw stop valves. Blow down and scum blow |

dawn arrangements. Manhole ang hand-hoie Zovers Soot blowers for Ar i

neatars and superheaters incluaing retractavle type

5.1 Operation, care and maintenance ‘
Dracommissioning procedures Hydraulic 12sis si2am rasing and operating

1
dim

crocedurss. Action in the event of shortags of water Blowing down of boiler,

" laying up a3 hoiler, general maintenan
Tube plugqing and subsequent renc
water treatment for feed water.condensat

. de-airation, by mechanical anc ch

modzarn mgh pressure boiler

6.2 Refractory
Purposeas of refractor
Jse of Mambrane Water- wall

6.3011 Burning

Tubes

Procadura of liquid fuel burning 1N OpEN furnace

vanous twpes of atomizer

Aur Register
Surnace arrangeme
Soiler control system.

nt for aif burning -
i e master control, fuel contiol air control and ascotity

control ) o

| lirﬂcticm Training (Assignmcms) on the

following:-

y. types of refractory reasons for faiure, and mamnienance,

|

1
ce External and internal tube cleaning. | (07)
wal Inspaction and survey of boilers. Boiler | i
= ano Boier. tesls, doses, blow down, | ;
emicai means PH and Phosphate contents for |

|

|
\
|
! (%)

—— e - I
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ction of a water tube bojler, p

ant
:n;pcd‘ on of a smoke tube boiler,

reparati
Paration of 4 sketeh and labeting.

i Preparati
i ompos i onof a gkn i
jepection of a composite boiler, Preparation of 5 'Pe:;ﬁ*;zg‘{alztt.}ﬁr‘:gg

1,

: f fety val

3 4uling of a safety valve, pre .

y yerhauling Preparation of 4 sketch and labeling,

sudy of th(r: burner arrangcmr:n! of a Boiler, preparation of a ke

6: oy of a soot blower, preparation of sketeh ang labeting, P awetch and fabeling.
,x,’lfﬂi"ntinn: . :

120 Guestion paper will compnise of (ol
Only five question need to be solveq,
Question one will pr: compulsory and based or,
pemaining questions will be mixed in nature
module 3 then part (b) vill be from
in question paper weigitage of ¢

seven Queshon, cach of 20 Marks

Maximurn part of syllabusg,

(for example supposed Q.2 h:

‘ 3 56 £ has pact (3) feor
any module other than module 3) ) teom
ach module will

iecture hours as mentioned in the syllatyys be proportional to numter of respective
yamination:
o xammation will be based on above syliabus
w"%m‘h II consist of mini \
Toem WOrK shall cons nimum 05 assignments and written test. The distribution of marvs for
,worv shall be as follows:
o WO
", Lanoratory work (expenments/assignments) 10 Marks
, est(atieastone) e el 'o berke
, Anendance (practical & theory): . o 05 Marks.
TOT;’.L: ........................................... PO Ty P 25 Morks.

Taxt BOORS. ,

“T anne Steam goilers by S OHL Milton, Newnas-Butteryahis

o Manne Boiisrs by & T =L Flanagon, Buttenworih Hainzmann. Indian Reprint
“aam Engingenng Knowiedge, Vol §, Reed's

RQfOH'.‘L’-jE;__ - . T ”
———j— The Dunnin and Mamianance of Marine Machinery by . Cowley. WharEST Londeon
7 muies and Faqulations of any classification Scciety.
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