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Enclosure to Item No.4.12
27/07/2010

@ERSITY OF MUMBA[
\\\

- Fmal Year
(Semester VII & VIII)
- of the
B.E. Degree Course

‘Marine Engineering

(With ¢ffect from the academic year 2010—2011)J
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University of Mumlyyj

Scheme of Evaluatioy (R 2007)

) (“,th effect from the academie Year 2010.
Course B. E. (Marine I n{,lnter,néo)ll)

Semester VI %

3 e e

T T —

No. of Periods per weck Duration '

(60 minutes each) of Theory
gt - . : Marks
>,
Lecture | Practical | Tutorial Papers Theory Term | Practical Totul
‘ (Holf_rf*) _ Work | (2 hour). Oral

- - - o - 200 100 300

Project

{ The course contents in Semester VII and Semester V1l are inter-changeable. T he examination

forboth semesters will be at the end of the Vill Semester.

| Training / Project work of the candidate is to be monitored and recorded on monthly basis by the
wllege. |

1 §aVoyage / On board Trainil;g / Training on “Ship in Campus” / Industry and Project is to be of
Dveeks duration. | '

! Contact Teaching hours for Shore —based training —one hour. per student per week.

S Marine El.mgineers ashore shall be mentor and supervise the progress of the trainees on board

be Shipfindustry,

thp Board Training and Assessment Record: Approved Training » and Assessment (TAR) Book s
be
ly filled-in and certified by competent authority.

A
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Approved Ship Board Training
B.E. 'Murine Engincering Semester VI

: er week.
Project Supervision 1 hour per student p

& Guidance

Evaluation : Term Work 200 Mark,
: Oral ¢ 100 Markg

jectiv ' : aint the student with overall functioning of a ship,

Ohlectve . é:;;isl;g: to the Ship’s Organizalion Stru_ctwre, var10u§ direct / Indirecy .
and procedures associated with lhepperuﬂon of the ship. Oy Completig, of‘;ll1hei
training, the trainee will be competm.]t to keep independent Watch of ) the ¢
machinery of the engine room.

Approach : Hands on experience in tackling real operational situatio
assignments. The approach is to complete the task of each
four functions of the engine room of a ship.

e and invesg,
competence Undey e

An investigative and analytical approach looking at a problem i its entirety g
not in isolation. The project report should contain problem definitiop and
objective, backgrouiid information, possible approaches and approach seles
data identification, analysis or investi gation carried oyt , results and discugsiong
and jobs done. Specific study stressing clarity, brevity and simplicity of sty
Safety and Risk analysis will from intrinsic part of the report.

- Détailed Syllabus

Project Areas , 1. Familirisation with the ship, machinery plant and
' equipments, including Fire fighting appliances and Life Saving
appliances of the ship.
2. Various systems as per T.A.R. Book

ISM Code as practiced onboard.
4. Identification of further areas of detajled specializations to be pursid

in future career, . ,
Computersied Planned Maintenance System (PMS) of the ship.
Stores and spares inventory conirol system of the ship. :
7. Familiarity wig, tralning manuals and operation manuals of machin"

as provided under procedure of ISM manuals,

W

S«
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University of Mumlgi

Scheme of Kvaluation (R 2007)
(with effect from the.neademic year 201 20
_ -2011
Course B. E. (Marine nginecring ) ).

Semester VIII  *

/ No. of Periods per week Dufation -
wtes each) . of Thepry Marks
Lecture Practical Tutorial Papers . B
. , 1 ,
/2———-— 5 llfiurs) heory '{;;:L Practical Oral | Totnl
) . 100 25 - 25 | 150
— 4 | - 2 '
- 3 100 25 . 25 | 150
& o - 3 100 s |10
-
_._,_;L_—-— - ! 2 3 100 150 ——
5 - 3 100 150
[Er——
3 il 2 3 100 150
] -1 L.
23 - [ T - 600 |

ter VII and Semester VIII are inter-changeable. The examination

| The course contents in Semes
for both semesters will be at the end of the Viliith Semester.

mel Elective (to choose one only)

L Marine Steam Turbines

{! G Turbines

: Double Hull Tank Vessels

: gdvance Marine Heat Engines (CO"Cydés)

ﬁ Won Pestructive Testing

) Adddmg Technology in Ship-building-
Vance Fluid Mechanics ‘
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1
B Y R
[ CLASS: B.E. (Marine Engincering) .- - ‘“-"'39-@\\;,‘,«,.
Lo . ) ucllon - T
SURIECT  : 01 - Naval Architecture and Ship ¢ onstryetion = 18 e i :
Periods [:CT week Lecture. & 4
I period of 60min | e i e T |
S T Pmc(lCﬂl___r__"___ e s e i e e "*‘“"—‘“‘\—«\\__ \~. o
|- - - — = 'ru(oriﬂl et s maens S sam e e ‘-:_'-—-—*\‘"—--\ \'\ \ {
—— —— o - Hours ~—t—__ 3~
— . . e tnntion I
Evaluation S)'StCl“ 1 hCOl}’ l;mmlngll_(_[l! -------- — ——: —-\,\hg\\,‘%rk‘\ :
b ERT Prctieal [y
D Oral Examination = \\?;\ |
T Term Work e V.S WOy oo \\‘5\ ™
- ‘-‘L\\zs ~
S No ~ " Defalls__ T
.l ” = . %
STRENGTH OF SHIPS Y

Longitudinal strength : curves of welght. buoyancy, load, shear force ang beﬂdlng

Module | moment in still water and in waves. Approximation of maximum shear force and
01 bending moment. Calculation of section modulus and bending stress, Strength of
bulkheads. | s U
B SHIP HULL VIBRATION. | | - .
Vibration of a ship as a free-free beam of varinble cross-section. Effects of addeq Mmass
Module | and rotary inertia. Empirical formulas for frequencies of vertical and Horizontg| 0
02 vibration. Exciting forces. Effects of vibration. Methods to reduce vibration. 6
[ RESISTANCE AND POWERING T
Components of the total resistance of a ship. : frictional and residuary, viscous ang
wave making. Froude’s and ITTC formulas for frictional resistance. F roude’s law of
Module | comparison. Determination of effective power from model tests. Ship correlation 1o

03 factor. Admiralty coefficient. Fuel consumptlon and fuel coefficient.

PROPULSION AND PROPELLERS
Propeller action. Screw propeller geometry. Measurement of pitch. Momentum and
blade element theories of propellers. Laws of similitude. Wake and thrust deduction,
Module | Apparent and real slip. Powers and efficlencles related Lo the ship propulsion system.

04 Quasi propulsion coefficient. Propulsion model fests. Cavitation. Strength of 18
propeller blades. Propeller thrust and thrust pad bearing pressure. Ship trials and ship-
model correlation. Service.pcrfommnce. Unconventional propulsion devices.

MANOEUVRABILITY AND RUDDERS . ,
Action of a rudder in turning a ship. Turning circle parameters. Heel while turning,
Forces on a rudder. Torque and bending moment on rudder stock. Rudder design.

Module Manoeuvring trials. IMO manocuvring criteria, Manocuvring in confined waters. 08
05 Unconventional manoeuvring devices.
- SEAKEEPING e Lot

Regular and irregular waves in the seq, Ship motions — surge, sway, heave, roll, pitch
and yaw. Free, forced, undampéd and damped oscillations. Natural periods of roll,

Module | pitch and heave. Ship motions in g ge . ,
ices. ' away. rfi tion

06 devices. . Y. Encounter frequency. Roll reduc

T —— e ——

e e e e
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! mcl“s'
m:ﬂ Sh_c“gm caleulation of Hhip,
AN e affective power of  ship i
A0 fe P from ¢
JO ation { Propellers. odel daty

a
“ -ﬂlcull ']'\'I’Cs QO .
(v on o of rudder stock diameter,
. \

o nf ti-rolling devices.
K

| ucstiol‘.p aper will comprist of total of

| e flﬁ\‘t‘ questions need to be answered,
Oﬂl}~tioll 1 will be compulsory, and

Je8 ining questions will be mixed |,

3* ﬂ]L’ rc[ﬂﬂ‘ v
i Module 3, then Part (b) will be from any Module ofhgr ¢

esti r, the weightage of
the question paper, ghtage of eacl )
: }:C“‘“" hours for that module mentioned in the syllub‘:s”l be

Proportional to the number of

3 inﬂﬁOn :

'“,gol‘al examination will be based on the above syllabug

:iork :

ML jork shall consist of five assignments and one or more wr -
wkshall be as follows : . ,

¢ Assignments 15 marks
¢ Written tests 10 marks
TOTAL . 25 marks.
ks :

U hirodietior ¢ , ' But

nroduction to Naval Architecture, E.C. Tupper, Butterworth-Heinemann, Oxford, U.K.
B gy

¢ Ship Theory, K.J. Rawson and I.C.. Tupper, Butterworth-Heinemann, Oxford, U.K.

$hi
PSand Naya| Architecture, R. Munro-Smith,

&
]‘ Princ

i
by Plesof N

iy aval Architecture, E.V. Lowis (Iidior), Society of Naval Architects and Marine
rs, Jersey City, USA .
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(CLASS: B. E. (Marine Eng'inccring )

- SR

SUBJECT: - 02 - Marine Engincering Measu

e - —‘N‘.\
- d Control Enginecerin =
rements and Coptrof Englneering ™~ ™

Periods per week 1Period of 60 min.

[Tutorfol

Bt B i -

Evaluation System

'I‘hec:ry l'ixalnllmll(gl_]— e

Pracll_cul

B it e

Oral Examinatlon -

Term Work

Details”

Module
01 -

MEASUREMENTS: _ o . B —
Classification of measuring instruments, generalized measurement system, WP%s-o%
inputs: Desired, interfering and modifying. |

Static- characteristics:- Static callbration; Accuracy, Static error, Sensitivity,
Reproducibility, Hysterisis, Threshold, Linearity,.Drift, Span & Range etc.

Errors in measurement: Types of errors, effect of component errors on combing

ﬂOn an
[ e d
distribution of combination er l'Ol‘S_f)ll con [.)‘f)llb_'rl_‘_gi- _!)_10 “ﬂ!_)_!tfmt_‘l Iors.

Module
02

DISPLACEMENT MEASUREMENT:- Transducers for displacement measuremen;
Potentiometer, LVDT, Capacitance type, Piezoelectric transducers. Etc, '

Strain Measurement:- Theory of Strain  Gauges. . Gauge factor, Temperature
compensation, Bridge circuit, Orlentatlon of Strain Gauges for Force and Torque
measurement, Strain Gauge based, Load Cells and Torque Sensors.

Angular Speed Measurement:-

Tachometers, Tachogenerators and Stroboscopic
Methads.

Module
03

PRESSURE AND VACUUM MEASUREMENT:- Pressure standards,

gauge, lonization and Thermal Conductivity gauges, High Pressure Measurements,
Bridgemen gauge, Calibration of pressure sensors.

Temperature Measurement:- Thermodynamic Temperature Scale and [PTS. Electrical

methods of temperature measurement, Resistance thermometers, Thermostats and
Thermocouple. '

Module
04

Lecture ' _ &~

Significance of Measurements, Mechanical Meggro—| i

Preclsion, '

Elastic pressure |
| transducers viz. bourdon Tubes, Diaphragms and Bellows. Vacuum gauges viz. McLeod

CONTROL SYSTEMS:-

Introduction:- Types of conlrol systems, closed loop, open control systems,

Module
05

servomechanisms, develgpment of automatic controfs.
MATHEMATICAL MODELS OF PHYSICAL SYSTEMS:-
Differential equations and transfer function of Physical Systems. Order of Systems.’

Standar.d Inputs lil.<e, Step, Ramp, Terminated, Ramp. Sinusoidal and impulse inputs.
Dynamic characteristics of first and second order instruments.

Component of Control Systems:- Se
pneumatic control system and thelr w
components (No Derivations),

rvomotors, Components of Hydraulic and

orking principles. Transfer function of these
Block Diagrams.

13

Characteristics on Closed Loop §)3tg)§:_$§p_sitivlty to parameter variations, Transient

(} Scanned with OKEN Scanner
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et of disturbanoe signal. Steady staie e
sC ac e egat P L
e nmm-ﬂﬂﬂgs-io_f_@fi‘.,‘_’l%!\:. — o Bative and poaitive fand

| pache - T e ——

| rRmRMANCE OF CONTROL 8y

cﬂ\ﬂ's .

STEMS:. g
: Slcn(ly state performance and steady

al®
e of linear Systems:- Concepls
1 S‘ﬂ“"_:;critcfio“ for stabllity, Relatlve st
| urwite
i

of sluhlli(y. Nccewnry conditions

abllity analysfs, foo Locus Cnnccpt”10 o | 8

5.

’ | \ .
, sponse Analysis:- Correlation hefwee
_gency ResD ctween time and f "
_ ' ;;‘;‘:,‘plols and Bode plots. Stabillty in frequency domaly S or:[(l\)lcncy response.
2 0l B **"—L-L; — b

Any Five . N
= boratory experiments out of which 2 would be on control system and re

st on measurements.

! 3p'Lr will comprise of total seven questlons, each of 20 Marks
: Mrwﬂ stions need to be solved.
i1l be compulsory and based on maximum part of syllabus.

siing questions will be mixed In nature (for example suppose Q.2 has part (a) from module 3 then pail
‘-alllb;frbm any module other than module 3)

“:»srion paper weightage of each module will be proportional to number of respective lecture hours o
ganioned in the syllabus.

ination . > . i ¥ - ;
- ion will be based on one experiment performed from the list of experiments given in the syllabus and tl

:ks.hall consist of minimum five experiments, nssignments and written test. The distribution of marks fui
shall be as follows: : .

« Loratory work (experiments/assigniments): ... [5 Marks.

Y 1)1 1) PP 10 Marks.

ML .................... ieematraesnonsiasiseheasanhobsied 25 Marks.

L Measurement Systems (Applications and Design) — 5.0. Doebelin — M?Graw Hill.
L Mechanical Engineering Measurements — A.K. Sawhney — Dhanpat Rai & Sons, New Delhl.

i' hstumentation & Mechanical Measurements — A.K. Thayal. i

- Isrumentation Devices & System - C.S. Rangan & G.R. Surma - Tata McGraw HIlL
' Ctol System Engineering - By Nagrath 1.J. and Gopal M. (Wiley Easter Ltd.)

: lT;/lodem Control Engineering : By K. Ogata (Prentice Hall) o .
155 Control Instrumentation Technology : By Cutis D. Johnson (Printice Hall of Indin)
4 Instrumentation and Control Systems : (Adlard Coles Nautical)

1 Eﬁp?ime_“lal Methods for Er;g-lneers . 1.1, Holman - McQpaw [Hils lnt~_[::dltlon'
) Au%o?ser.mg Experimentation - E,0, Doebelin - MeGraw Hills Int. - Edition.
b . ¢ Control Engineering ; Francls H. Raven.

- opy =
Pricg am!"able Logic Controllers : John R. Hackwarth, F rede
g Edllion).

rick D. Hackworth (Pearson Educatlon 1.on

0
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CLASS: B. E. (Marine Engineering)

i L Shiphoatd Operation
SUBJECT: - 03 - Competence of Watehkeeplng and SWpHoT —
~ ' ) Lecture . PNy
Periods per week 1Period of 60 min. *’—[,lﬂﬂqﬂ:“_”_u o — ::2‘\ \
Tatorlal e T
i ‘ — oo ] Hours “\\ﬁ
) e S T My
Evaluation System Theory l:xt_lhl]j_lﬂ.l}_! lon s 3 'l"k
I [ Practical - 0
Practical i _‘_. 0
~ | Oral Examinatlon ) - ~\2?\\
‘_—‘-—._'--__:- 2 == -Mh_\\‘.‘
= TenmWork el TR
o . T
- e N
St: No. ' __Detulls _
r. No \\[

STCW 95 B ds of &
Familiarization to International Convention on Btandards of Training, Ce“lﬂCﬂtlon

and Watchkeeping for Seafarers, 1978, 0s amended In 1995 (§STCW Conventign)
Module | Articles, Resolutions, Regulations in V{ll Chapters, Code A (Section A iy VIl

01 Chapters), Code B (section B in V11l Chepters)
Specification of minimum standards in Chapters 111, V and VI of Code A.

Special Watchkeeping in Oil Tankers. Chemical Tanl_<ers;, Liquefied Gas Tankers,
Concept of function, competence, and level ased training. -

—

Watchkeeping arrangements and_Pripeiples to he observed by officer '“_ClLﬁ_[ﬂQ
of an Engineering watch .

Minimum standards regarding watehkeeping. Operntions and watch requirements,
Fitness for duty. Requirements for certificalion. Demonstrate ability to undertake , ot |-
the operational level, competence (i.c. tasks, dutles and responsibilities) listed in
“Module | column 1 of table A-11I/1. The minimum knowledye, Understanding and Proficlency

02 required for certification as‘listed In column 2 of table A-III/I. Training and
experience to achieve the nccessary theoretical knowledge, Understanding and
Proficiency as per section A-VIII/2 purt 3-2- Principles to be observed in keeping an
engineering watch. Taking over the watch at underway and performing the
engineering watch. Engine log book. Oif record book Engineering watchkeeping
under different conditions and In different areas. Watchkeeping in anchorage and In
port. .Watch in port on ships carrying hazardous cargo.

Competences under following functlons.

Function 1 :

Controlling the operation of ship and care for the persons onboard at operational level
Function 2 :

03 Marine Engineering at operational level.

Function 3 :

Electrical, Electronic and Control englneering at the operational level.

Function 4 :
Maintenance and Repair at operational |evel.

Module | International Legislation for Ships
04 ) )

Familiarization with IMO conventions concerning salety, protection of environment

(} Scanned with OKEN Scanner



' . Atticles, Resolitions Jiow i o - —
iy measures. Atticles, Resofution, g <
u/‘g seett! “galient features of IMO) (‘nnvcnlli)ns Ilkuc .'\"(t)l;"/‘\q{:; (ti/?des o s ~ N
hs BC e MAR OL, L,
1BC10C, MG, 19y o T

tion = Merchant shi MMMMM%
; }1.fb=\‘l’r°5 of M. S. Acl. Reglstrution of 8hips, shipg under

et | s collision, fire, pround papers, hand||
tities such a ’ » Brounding and ) » andiing shippin
casll-‘qis Va i()_lls_ﬂﬂl:"_l_qﬁ_‘l'l'&!‘_ bf!?!:@.',‘_‘}.[!ﬁﬁll||1ﬂr|§; /:cl; 0fficial enquiry, Vcsqelrg) hg‘

JistresS: == S
///

' rveys and Certificatio
Su

————

s

ion, surveys and, audit by Administration, p

ort Sta|
ties. Mandatory statutory certificates of shiy § e Classif

Tnspec!
8 by Administration,

. cntion soclet
authorl y

o  Initial, periodical, Intermedinte

e Role and scope of porl sfate
detention.

e Role of Classification Society -
work as Recognized Orgunlsatio

and annual surveys, 06
control inspection, clear ground,

Mulntcnance of class of ships, to
n (RO) and consultancy services.

ship operation

planning, sailing, schedules, ‘Influencing factors, imbalance in sea trade, counter
action, voyage estimation, manning of sh\ps, engagement and discharge of crew,
economic factors, engagement of multinational crew, seamen’s welfare, Commercial
shipping practices. Impact of ISM Code and [LO Convention on Safe Operation of
Ships, Manning, Health, Safety and Work En\:lron'l'ncm for seafarers. Emergency and
Damage control plan for fire, explosion, collisjon, grounding, major spill of oll and | 08
chemical and other cargoes. Organlzation of emergency drills.

e  Genesis , prevention and safe guard agalnst fraud, piracy and ship
security threafs. Observance of port procedure, pilotage procedure.
Flags of convenience , flags of discrimination and their effects on
shipping. Dutles regarding pollution prevention, SOPEP / OPRC
convention, SMPEP/ HNS-OPRC Protocol.

fisgnmens / experiments (any five)

4

Sudy of the STCW 95 Chaptér -lII with particulur emphasis on the specification of minlmum smndlanl ol
“mpetence for officers in charge‘of' un-engineerlng'watch af operational, level naming anc: elxp|£t11i1n In.g
tlthe 4 columns. Also Observe and llst out all the tables in chapter V & V1, clearly explaining thelr

PUpose to-words trainin g

Leang by visit to a ship how to maintain a safe watch in Engine Room N klet?pl[-‘lﬁCaICtl:tslxlt(:vt?é%‘l);\::-ivltd
ine e55el in port by noting parameters ol machinery and “15.0 e pare f ' nn‘c[lSﬂY of above for
e Cepmg Engineering watch as detalled In (3[“1,)lcr Vill of ST CW 95. PI'CPH ¢ S

a fch keeping. "

X hile the ship is underway

lle the ship is on anchorage

of all the life saving appliances of a cargo ship b)

1S the oy |
Vig: Constructi i enance ir
bittg 5 g oo uction, operation and malnten wherever required.

p. Write areport on S. E. ltems with sketches
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. n all the expected emergency situationg i
i - visit to the ship, note down & ' y si
4. E;:;I;gh)i? tiuut\;;s during emergency. Notes (he preventive actlons requireq be

r 1SM manual. Writ, Perfy, Oty h
keeping Engineer. Notes the emergency drills as pe - 1tes an essay g gy byaa‘h’
Ve, Y

- [ . etence for the following functiop -
il the Required Performance of comp . .
5' ]zij)etagpe:afe ;ain and auxiliary machinery and assog[atecl control system,
b) Ensure compliance with pollution preventlon requirements.

6. Study the relevant portion of IMO conventions, SOLAS, MM[U’OL, Load Ling wyy X
E. R. watch keeping officers. Takes refercnce to relevant National and classmcﬂuon Rul:ctly o
sse § i
dissertation on above. ‘ ' o Mo
. Makes a study of the E. R. ISM Manual of'u ship. Notes down his role in Operatiop Wil N ;
emphasis on key operations. * Pﬂrﬂcmm %

Theory Examination; .
6. Question pap,er will comprise of total seven questions, each of 20 Marks
7. Ouly five questions need to be solved. )
‘8. Question one will be compulsory and based on maximum part of syllabus.
9. Remaining questions will be mixed in nature (for example suppose Q.2 has part (a) fron o
they

(b) will be from any module other than module 3)

10. In question paper weightage of each module will be proportional to number of respectiye lectur
mentioned in the-syllabus. Moy,

Orul Examination
Oral Examination will be based on modules given In the syllabus

Term work:

Term work shall consist of 5 experiments, assignments and written-test. The

distribution of marks for term work
be as follows.

sl
Laboratory work (experiments / assighments).......... ...ocoooveiveiveeneinn, (15 marks)
Test (At 1east ONe) ..ovvvvvivie i e (10 marks)
TOURIS s, s i S ssumsionis i imeni ow sy s m s s € S SR B M A S s oot TNRIKS

Text Books :

IMO Model Course 7.04 officer in charge of an Engineering watch

l.
2. The Running and Maintenance of Marine Machinery, Cowley , Institute of Marine englineers, Londom
3. General Engineering knowledge, H. D. Mcgeorge. Butterworth Helnman

4, Marine Diesel Engine, Pounder, Elesver

Reflerence Books @

1. All relevant IMO Conventions & Codes as mentioned in syllabus
2. STCW Convention '

3 ILO Convention

4.

ILO Book on Code of Safe Working Practices
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T Se -
11 url:)in_e_gs‘_,._‘ Elective, (’}rqup | "‘Mj_ eSS
Lecture R
T e
Tutorfol T — .
B -2 .
Theory Examlnatlon .~ ™" —dous | RS
P]-actlcal T e -~ "\3__ m——— I ()()
Oral__.!?‘.‘xaminmim|-m~f-“' e e——— =
S | el 25
Details T T
N ‘Hrs.

payout of different plants

out of plant and description of a modern
neral layout O’ ! " ern steam Turbine installation for
&Zin propulsxon including auxiliaries and turba generators. 9
o lant used for — 08
pescription ofa s?eam plant used for cargo pumps in super tankers including use of :
cam for Heavy oil heating and other similar use.

Description of- a steam plant used for heavy oll healing, accommodation and other
similar use. L :

construction details of Turblnes and Auxiliaries

jmpulse Turbine — pressure compound and velocity compound and combination of
both stages. Reaction stages, Astern Turbine stages, Different types of rotors and

cylinders.

Types of blades, methods of fixing. Nozzles und Digphragms, Labyrinth and carbon |- 08
packing glands. Manoeuvring, bleed and drain valves, Bulkhead stop valve. Main
bearings, thrust hearing, safety trips of turbines. Gland steam supply and leak off

arrangenients.

Auxiliary machineries and pumps
Turbo Generator system, Maln Boiler Plant system w
| Main sea water and feed pump. Evaporalors.

ith fuel system. Condensate ,

_LLbrication of Turbines

L

b | Suitable oil and their properties. Lubrication of main bearlngs, thrust bearlngs and | 06
gears. Gravity and pressure lubrication oil system. L. O. purlfiers.

\Ted - _ T S ===

by, ears

,“‘ Varlous arrangements of marine 06 -

Reduction Ratio. Type-of gears. Uear construction.

: . : | 7
N ignsa r: Including articulated, nodal drive and quill shafl.
. ~=2Pection and defects identification ..o

Flexible coupling. ~ Qear
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s e
gers, Alreleelors. —
- Conyensers, Heat exchangel Alvpleeto \{

ssers Including re-generating type. - Constructjyy, oty
Deseription of L. Py D Coand H. P, Hegyyg inclujlﬂf
Ny

. S ——

Module | Shape and type of condet

> - 1018, ‘ ,
05 condensers, Hu}; c"\lcll-u“)\bir ejector system. Alir extraction pump. nl.
economizers in Botler. 4 [ |
T —— B
— intenance —
Opeypation and mati | o

1 e » draln system, turbine g
rbi am from Boiler, turbine dra gland
Turbine supply steam Live steam and bleed steam systenq. Pllttlsnzm’
i

: bine plant. _
warming through a turbine | . e i .,
rivEie st;am p%*mt on load from cold. Contral of speed ind propulsion in restricteq Water,

06 Shutting down operation, manoeuvring operatioti, full away operation, Mlli‘nlenanc(; 0
of plant while on load. Repalrs and inspection on shut down of plant, Overhy of

Heat exchangers and pumps including thelr surveys.

- N N R =

List of Assionments (Expericments) : (any five)

1. Tracing the layout of Steam plant and piping systein on ship and lbeling o o :
: ' a |

steam plant of a ship. - . _ _
0.1 for.heavy. fuel oil heating, accommodation heating and similgr ygeg

Or
0.2 for cargo pumps in addition tg 0.1 of above
0.3 -for propulsion plant

Visit to power plant, perform.experitent on working principle of steam condensate. Comparlsdn "

0
shipboard condenser.
3. Visit to power plant, perform experiment on worklné principle of air extraction from steam condeny
Comparison with shipboard air extraction system.
4. Visit to power plant, perform experiment on Direct Contact heater, Comparison with shipboard i
Contact heater., '
5. V.isit to power plant, perform experiment on working principlg of high pressure feed heater. Compurh :
with shipboard high pressure feed heator. ' |
6. Visit to power plant, perform experimient on working principle of feed pump compare with shipho!
feed pump. :
o E ) || :
7. Study of a modern reduction gear arrangement of ‘a steam propulsion plant including Lubrlcation ¢

bearings and gear mesh.

I'. Question paper will comprise of tota] seven g uestlo
; : ns, eq '
12. Only five questions need to be soived. | 'ch of 20 Mu 1_(8
1[3 %”65“_0'} one will be COfinPUlSOl}’ and based on naximum part of syllabus
+ Remaining questions will be mixed in nature (o ex; . ' 16 dule
. . imple s s art (a) from mody
(b) will be from any module other than 1nody|e 3 Mle suppose Q.2 has part (a) fro R
15. In question paper weightage of egc ure how*
mentioned in the syllabus, .

Fhen B

h module will be proportional to number of regpective fe!
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pased on one experiment perforneq g
il liethe same experiment, A from e 1y of experfme
gscd ol ‘ 1S glven In the syllubu-
. ~f minimum 5 experjime .
con it of minii beriments, ngstgnmeny and written test, The distri
8t. The distribution
ok shall be as follows :-
\
. qment/ assignment) ........... e (15 marks)
(C.\ ........... R R (10 inarkﬁ)
b s malks

o maintenance of marinc Muchi‘nery, Dr. Cowley, Institute of marine Engineers , London.
3 punnifi c.am Engineering Knowledge - Fox and MC Brine, Newness, Butterworth

q ic Gteam Engineering Knowledge, Vol-9 Reed’s
‘ ‘A::{ Mﬂj‘ll}ea] Marine Engineering, VOI . I, VO.] - 2, SNAM[‘,
1 ook

tice Serles, 20 part In 3 volumes, Instltute of Marine engineers, London.

ering Prac
Engineering Theory and Practice. Kearton.

Mariné
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( CLASS: B. E. ( Mavine Engg.) L [ — "—‘“—:ll-_ mnmr
N (J mn II PR £ N
SUBJECT: - 04-02 wﬁltfj!S.P.. roup 1 —
. : Leclure e .
Perfods per week 1Period of 60 min. Pracllcnl I T
T |tmlul J - )
s = - Hours “\M\
_._——T—»—f- === =t Mgk N
By 3 - Iheoly l xamlnullon 3 . \l\s
Evaluation System - \\i
i Prnctlgg? ______ SR 1
Oral & \nmlnuilun - ﬁ:\?s
_ _._rlf_r_lr.._ __Wr("_k - —— - ____J_‘\gj\; )
e B —— __‘Hﬁ‘\-_

~_Sr. No. S ——
‘Gas Turbines Cycle.: . 5 7R |
Module 01 | Simple  Cycle GAS Turbines, Recuperative . egenerative cycle s
turbines.. '
1 Gas Turbine Plants : Aircrafl Derivative Units ( ADGT) Heavy duty gag
odutc 82 turbine (NDGT) | :
""""" —]
Marine Applications of Gas Turbines : Warships, Cruise vessels other
vessels.
Module 03 _
Advantage and disadvantage of Gias Turbines over other power plants for
Marine Work.
Module 04 Associated Machmery Compresisor, fuel pump, Water Pumps gear box,
5 Reversing Mechanism, Mountings.
Gas Tiurbine : Compountled to Dlesel Engine ( CODOG) or other pas
Module 05 | o bine ( COGOG)
Module 06 | Contract specification, sea Trlals and acceptance .

06
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; t:
yont> ;fl“lga:"::i « the Gas Turbines By,
) 7 - il O
' I:;ﬂ wssty 0 [jeat Balance chart for any (Lhml%‘.“:i“::nilx!.cnnusly for Indian N
; e, . 1 Navy.

_‘I‘ lctc . ,

it ltgnc"“gcscribc an ADGT. Give details of Blade Dyl
q L.x W D ameters O.f temperature and Enthylpy |

w o€ P engine will improve thermal elliclency

ot e
:ﬂ'ﬂdl sthe!
L L0

. M and Materinlg
10w |y 3 u
OW compounding the CGas Turbin

hed 1

s qurbine May provide an neceptable

solutlo
on when reduction of NO, 18 of Prinv

g i f total s‘evun
il comprise 0 questions, each of -
1S need to 4 Murks

Wape! be solved.
eqﬂm

165 : : -

o will be comp%lsory alc\ldlbu.,u_l on maximum part of sylaby
: 1 be mixed in nature (for ¢ - 1s.

estions W1 ature (for example suppose Q.2 b '

o an module other than module 3) 2 has part (a) from module 3 then pat

of t N ﬁ.o‘ 1
N be ichtage of each module will )
0 T per WEIB g e will be proportior
7 g quesﬂ%“h?the syllabus. op 1l to number of respective lecture hours
| ¢ ;

’ ‘ HUOH

5

.. will be pbased on assignments.

-

W it

AN
: B
E 1

'v :hall consist of Five assignments and written test. The distribution of marks for term work shall be a-

| { o~ work (expériments/assignments): ...... 15 Marks.
, ‘est(ﬂt Jeast one): ................................ ‘0 ' : l\/i'mk;g'
S ehgisideuns veverneenranssiiranaens 28 Marks.

: AL .

T !émal Combustion Engine :
 Jarine Engineering : :
& Jiodern Marine Engineers
_%Mmual -2, 2™ Edition

(s Turbine

Semand Gas Turbines.

D. K. Sanyal
R. Harrington

‘Cornell Muritime Press.
Cohen & Rogers .
R. Yadav

-

i

g
Vo

T

-

nandconstruction - SNAME

&

b oy

FEr— = -
N S S Eaadrthat =
0 A s B

ol R R
-
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[ CLASE TE. (Marine Engineering) oo T T e [
T ook Vessely - lileetlye Group L Moy
SUBJECT  04-03 - : Double Hull Tanfe REEEEE, 2 s My
-lv‘ul‘idd'.;a-‘;;é_r week [ 1ecture ] 3
| pcriod of 60 min [T AR -—““\“*—v\\.\
= S Practical . e e TN
= | “'-]’ulorinl e b s A R NS 2'““- -
——— e _Hourg TS
G valuation System | Theory Examiation oot 3 7 My
S Practical e = T
Oral Examination o7 [T
- ' Term WOI‘E______ i S e k*\\%j
— aian - e e ik ri )
. et st o »-‘-«--—'—‘ e e “"_“‘h_\um- ~2
[ Sr. No . _.4A___l!?!!.!ﬂﬂ_-__-.-»«.-,_-__-*\__ T
e INTRODUCTION ]

ortation of crude oil and Its products. Categories of oil cargg and ey
' r

Muodule | properties. Types of oil tankers. Factors nffecting d?“'l:*-" ol oil tankers,

01 Environmental considerations. MARPOL. I_)cveiol’m@"“s leading up to ”“’“d()pti
of double hull tankers. Phasing out of slngle hull tankers. Alternatives t the doub(l)n
hull ol tanker — the mid-deck and the Coulombi egg concepts. Economicg OI'SIng]ee

and double hull oil tankers.

Marine transp

- MAIN FEATURES OF DOUBLE [ULL OIL TANKERS
Preferred-tanker sizes. General atrangements of double hull oil tankers, Catgo tng

Module | and ballast tank arrangement. Machinery attangement. Mooring system. Emergency
02 towing arrangements. Propulsion drrungmelﬂs, Manocuvrability. Safety and fige.

fighting arrangements.

S N — : ]

DESIGN CONSIDERATIONS ,
Relation-between deadweight and main dimensions, light weight, power and ballast

Module | capacity. Subdivision and stability. MARPOL requirements for double hy|ls, [ntact
03 stability requirements. Ballast draught. Damage stability. Cargo tank dimensiors ang
accidental outflow considerations. . | '

CARGO RELATED SYSTEMS :

Cargo piping. Cargo pump room. Submerged pumps in cargo tanks. Stripping

Module | arrangements. Cargo heating. Taink cleaning - crude ol washing. Tank venting and
04 . inert gas system. Gas freeing. Vapor recovery systems. Ballast system,

=

o

| | DOUBLE HULL TANKER STRUCTURF
: Structural midship sections of doublc hull tunkers ' Artansem -
; . . : ‘ \ers. Arrangement of primary structure

Module | in tankers of different sizes. Yield, buckling and fatigue considerations. Sriloshlng.

05 Ability to Wlthstanfl cgllls.ion and grounding. Critical areas in double hull tanker
s:ructLtnlr e'tEt;feCBOt misalignment. Stress concentration locations. Use of higher
stret , ’ i " | itions :
survq]s%/s]_ SISEeSs LEEns marg,‘in_s, Arrangements for facilitating inspections and

=

b

PROTECTION AGAINST co@?jléﬁ()‘ﬁ = ==
Mudule | Corrosion control in ballast tanks Hard ar

) - nd soff T : ms.
_ b6 Quallt)_/ standards for coatings. Callo di(‘J)mtcctjg:?mmw;. "ypleal coting systei® | - |
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" sirements regarding of| pollution.
ouble bottom helght and wing 14,

K widi, fu

v 0 R n .

i [-uctuml mld.SlliD section of gy ‘.‘”llhlu i ' Fidequate bullagt ¢
070l ® pa cargo piping system, e N
L ,in . anagement ‘

| it O 0 ter manag n o donble
f'ijr!f‘{rﬂ'lmllrl:al wi *hult o fankes.
| ‘ﬁl"{)" '
N 'il g
qafioll
? nﬂ“

«(jon paper will comprise of g tof
o qU° qucsticms need to be answered.
£ only ,‘:] | will be compulsory, and based on (e maxim,
Questtt Jining qllCStiOllS will be mixed iy hature (for u\m:m
3. then Part (b) will be from any modyle mherlllu::l Mod
stion paper, the weightage of each rodye will be r(:) Ulc'3). ,
s for that module mentioned In the syllabus, proportional to the number of

al of seye
seven questions, each of 2 marks

part of the syllabys,

ple, suppose 0.2 has Part (a) from
f’" \1\‘\(] C
- the qUE

4.
i ure hOUT

nall consist of five assignments and one or more written tests. The distribution of marks for
4 oall be as follows !

~ + Assignments 15 marks
~ . Written tests 10 marks

g
/]
At

TOTAL : ' | 25 marks, |

- 8 0 o 4 8 e

j}ﬁuideline's for Inspection and Maintenance of Double Hull Tank Vessels, TSCF, Witherby.

ol Naval Architects and Marine

o

bpDesign and Construction, T. Lamb (Editor), Saclely
“eneers, Jersey City, U.S.A."

lfgng:gS‘gn and eonstruction, Taggart, SNAMLE

sz
HROL 73175
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CLASS: BE (Marine Engincering)

agas b e S e ——— v"l O,

Tient Englnes (Co-Cycles), Elective, Gpgr ===

SUBJECT: - 04-04  Advance Mn rine el oy h [V\\
. R o ol 03
p F o . wraasle p iOd 0{‘6 e s en e SR waus e .
lgrmd.s per week 1Per Practicnl ———
min. Bl ba i 8 : 2
Tutorinl o e D
— — | Hourg T
S il 03 M,
Evaluation System i _"_‘39!}..,'jf.‘,!!_'_!.'.[‘.ﬂ thon___. L5 -—\\1\00\
o Practical . S
B Oral Bxamitatlon . 4 | 7%
N Term Work N \2
[ _ | e it il \\5
~Sr.No. _Details ‘ st e ]
- . Dlan . T
Complex Heat Engine Plants . | b
Module | Combined Steam Turbine and dlesel engliie cycles, combined steam {yrbjq,
01 and gas turbine cycles, combined gas turbine and.dlesel engine cycles, |
N Analysis of Heat Engine Plants ‘ | —-
Different methods of improving the overall thermal efﬁcxen(.:y' of the entire
Module | plant. Design of the most optlmum condltion nnd combination of comple |.
02 plants.
Cascade refrigeration plants
_ Free Piston gas generators.” -~
Turbo Blowers and Turbo Compressors
Compressor Characteristics lor nxlﬂi flow compressors and centrifugal
Module | compressors. Stalling of compressors. Turbine characteristics. Matching of
03 components like compressot and {urbine. Performance of different units in
combination in single shaft arrangemeit. :
B Combustion and Flame Stabliization . o
Module Combustion of liquid fuels, 1]t('>mlmtiou, mixing, combustion curve and
04 different methods of flame stabllization, design of combustion chamber. Spray
of fuel. Pre-mixing of gaseous fuels for combustion. Stability of flame.
Heat Exchangers .. . Tt
Module Design of different types of compact heal exchangers for different
05 applications, e.g. air pre heater, econonilzeis, feed heaters, gas and oil heaters, |
) coolers. :
B Maintenance & Selection' T ==
Module Mai : £ e . 7
06 aintenance of Heat Engine Plant & Selection Criteria
- ‘ A _"_"-"’
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_abined steam turbine uy, .
comb el ! diosel Chgine p

( \-[ngthc cycles. _ I propoge to be

"Rl ;:hﬂ‘h_ as detailed in 1 of above for combine ¢ Installe
it stud) : s . y hed sty
'5iﬂ‘fl'"_ Ly s d(';mllCd i.n I ol"above for 4 Comblney s
Pognildt L gs turbine main englne plant el |
L oy 0{_ ial compressor, combustion ¢l
¥ <say on the modern developnieny

Q
Al d H
e ity and efficiency.

| '

i)

i d in super

M tirbi
Wirbine g #as turbine plant,

Fof g u“-l,(:"::?llne and diesel engine plant,
Craind gy 1‘|l‘|ﬂ‘ b or War ship, making a detatle)
: e 1n single ghan arrangement.

.l
.h‘(\ ,rq(l W ‘i l
n 3 l
p!ﬂCL ill hﬂilt (}XC']HIIECI’H fin

il comprise of total sm*en‘qu_mstlons, @

*o e questions need to be solved.
A1 . —

) :'lﬂ‘ one will be compulsory and based on maxjmum part of syllabus

. Ql ‘

g1 i . : 1w 11 &l
F questions will be mixed in nature (for example suppose Q.2 has part (a) from module

= hon pape ich of 20 Marks

. Rema;“rt“gg) will be from any module other than module 3)

o paper weightage of each module will he

d in the syllabus Proportional to number of respective leclur
entioned 10 the us.

U ueS(iO
urs 88

¥ ol exammation will be based on one experinent performed from the list of experiment given
| ,:«ML 15 and the oral will based on the same experiment.
ot a .

;*'ork: LAV e L ' T ST
W shall consist of minimum 04 experiments, assignments and written test. The distribution «!

‘ frterm work shall be as follows: ~ R |

| Liboratory work (experiments/assignments): ...... e 15 Marks. -
1 Test(at 1€aSE ONE): wuvvnavnnennvrnrnneeoen [T 10 Marks.
: PR 4. Marks.

AEX]
MAL: lo!lollllllnoc.ol..lt..l.'..lll.‘lvl.llul.l.!tt

| Power Plant Engineering, P.C.Sharma, $.K. Kataria & Sons.
 Heat and Mass Transfer, Domkundwar-.
) Power Plant .Engineering- R. K. Rajput

g
_I' Yeam and Gas Turbines, R. Yadav
Thermal Engineering - Domkundwar
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CLASS: BE (Marine Engincering) J § .

——

SUBJECT: - 04:05 1- Non Destructive Testing, Llectlve, Group V. ~

Lecture Sy e

| Practleaf

Tutorlel - SRS | T

Periods per week 1Period of 60 min.

L ,...:‘-___. : e ——d_ Mar NG
'Evaluation System Theory Examliution — 3 \\‘ki
Praotlcal ===

Oral Exatination — -

o e A

Term Work o o T

[ SrhNo. [- ' ~Dhetalls e
Introduction At o :
~ What is NDT, comparison between destructive and NDT, Impon:tance Of NDT, geqp
M%‘:“le of NDT, methods and problems, difficulties of NDT, comparison an

: d selection of |
NDT methods, future progress in NDT, economics uspects of NDT,

T —— A

Ultrasonic Testing
Principle, wave propagations, Types of waves. liequency, velocity, wavelength,
reflection, divergence, attenualjon. mode cohverslon elc. In ultrasonle, UT testng
methods, contact testing, and limmersion testing, normal beam and straight begy

_ testing, angle beam testing, dual crystul probe testing, ultrasonic testing techniques, -

Module Resonance testing, through (ransmisslon tes{lng lechnique, pulse echo testing
02 technique, instruments used In UT, accessorics such as transducers, types, various

types, frequencies and sizes‘commonly used, cables, reference blocks with artlficially

created defects, calibration of cquipment, testing of materials such as products like

plates and round bars, weld Jolnts, castings, forgings, UT of nonmetals, advantages,
limitations of UT, defects in varioig products.

| Radiography Testing
" Basic principle, Electromagnetlc radiation sources: X-ray source, production of X-
rays, high energy X-ray source, gamma ray source. Properties of x-rayy and gamma
Module rays. Inspection techniques like SWS|. DWSI, DWDI, panoramic exposure, real time
03 - radiography, films used in industrial radlography, types of films, speed of fllms, 08

’ . qualities of films, screens used In radlography, quality of a good radlograph, film

- processing, interpretation, evaluation of fest results. safety aspects requlred In
radiography, advantage and limitations, standards

Eddy Current Testing =~ T : | T

Principle of ECT, Physical aspects of ECT. ke
resistivity, inductance, inductive
Module ef:fe‘ct, edg,e e'tfect, end effect, Imp
vy of ECT, relation between frequen

éon‘duetivity, permenblllt)"f,
teaclance, impedance etc., field factor and HﬂlU

edance, plane dlagrany in brief, depth of penetrﬂta?lz "
i i : ¢y and depth of penetration in ECT. Equipments S
accessories, various application of ECT giich as conductlvity measurement hardnes

measurement, defect detectlon, coating thicknesg measurement, coating of materla
etc., advantages and limitatjoy, O ECT.

L — ______.’-"/‘
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e partifcllslg?‘ti)“g,—_ﬁm T ——

ot otes of MPT, asic physics of mq ST —

ﬂ princ!P” agnetizing _force, l‘etemivn;g"e:jsi\?f Py, e qene < |
dynl » Hlux denslty, colieslve .

force . iion, magnetiz e
tizations gnetization technigues sucly g |lnugnotism ol
eud ghot - tethods
technl of
qu

nagne" " central conductor
1, centre or testing, wmagnetizatjon | |
. 14 e, cold shot

N ) . 3 5C

'meﬂ‘o
. .
. g testin of MPT. resic ‘
4 Con-t}:;l Oilllx MPT,gint'erpretutilz‘:\m::;’ur\l.u L;!‘.‘“lq‘le o MPT | gy v
g;;}]b ' APT, Tndicationg ‘ll(“)\?::‘ltn senslitivily, checking
) » ddvantage and lmitation
of
t Testing T e '

—Tenetra® A »
/ D) Pf'mcmles of DPT, properties required n a good
P v i e i D T
tra:ts Z,ndycil)evelopc:];-su}zllf “\2.[‘51 types of de\/elnpers,u\‘:slgno(f)f pefitfeit testing
o ,cne ration and evaluation (b ous application, DPT techniqu Vt}rlous types of
K interpréte - dicati : of penelranl test indlcation sucl que, or test procedurs, | 07
non relevant indications, false indicatlon, safety ])i'et‘mltion] f:q?legul‘t i i
' . ’ - ired In penetration

testing:

04 Smdy.ExperimentS on above Sy"ﬂbug;.

srise of total seven questlons, each of 20 Marks
stlon need to be solved.

will be compulsory and base
will be mixed in nature

emaining que:
Jwill be from any module other than module 3)
estion paper weightage of each module will be pruporllcuml (o number of

yllabus.

: rwill comj

d on’maximum part of svllabus. . '
(Tor example suppose Q.2 has part (1) from inodule 3 then patl

espective lecture hours o

fiqu

partioned in the 8
the list of experiment given in the

mination _

i ol examination will be based on un¢ experiment performed from
aithe oral will based on the same experiment.

en test. The distribution of marks. for teri

it
Mt consist of minimum 04 experiments, asslgnments and writt
;H“MS follows: '

. Liwratory work (experiments/assi nments): oo 15 Morks.
B IESE OG): o,oeveeeneeernreeemees 70T 10 - Marks.
mTAL:,,,,"_._ 7% - Marlks.

}:“ :
D
L Kr_a“t Krammer _
Onic Testing, Krant Krammer (Narosu publishing l-lousg))

X Ny

P'ﬂctiq ¢ of NDT, Hogarth & Blitz (Bult‘crwurt 1 & L0 i

WUND ; 08 e eq Publishing House)

B T, Bald PR - (Narost upii>e ‘
ev Raj & Jaya Kumﬁlb |( (HevWOUd & company Lt

g
Plsand Practice of NDT, J.H. Lam ¢

&N
- "DT, Robert C. Mc Master vol.-l and
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- . B. E. (Matine Engineering) e e Sen,
CLASS ( TP . T;ln §I|||i—|lllll(llllu, L‘Iff‘f!il.’}?ﬁl'ﬂl]p vi \‘:ﬂ%er-v
SUBJECT: - 04 -06 - wWelding Technology [l SR e ' —

T R Lecfure i —| 3
Petiods per week 1Period of 60 min. ’p.mIlL”I — k_lz‘ S~
'l’ll_lS!!'l"l, e o gt ————— e N
e I H()le T -
- ---«r———a—-————*-“"—““"*""”'7}1’@{.5?|~j\-émhmllml L ¥ iy -
Fivaluation System IS Rhnost b . R T )
—— Practicnl e ~
. - ”;‘Oml fxamination . I ‘"‘«2"'
A IR WSS N — — 3
B Term Work R N o ‘

) - | i 4 SRR T ] — 25
e T
_ Sr. No. ““R ranes wolding, A — [y

Welding process : Fusion welding, Kes Jte‘me. g, Argon-arc weldj,
M%dlule and Gas welding, Electron bentn \vc](lll1 g, Plasnia arc welding, Laser weldjn,
Bronze welding, Under water welcllng-‘ I
- Weldability of steels : Plain carbon stools — mild steel, medium carbon stee[ |~
High carbon steel, tool steels, low alloy and high al loy steels, staitiless steels,
Austenitic Manganese steel. -
Module | e |
02 Weldability of cast iron and casting - gray cast lron, malleable cast iron,
spheriodal graphite cast iron. slectlon of cast iron, electrodes and welding rods
B —methods of welding. o ' _
Weldability of aluminum and -its dlloy : Metallurgical behavior during
welding, choice of methods, welding rods, fixtures, methods of welding.
Module TH " 1 capper I .« Copr B
03 Weldability of copper and capper a loys : Copper Brasses, Manganese,
Bronze -Aluminum Bronze, welding of dissimilar metal joint.on copper and
! ! g ! join p
copper alloys, methods of welding.
Miduile Metallurgical concept of weldubility ~ Temperature changes in welding
04 concept of weldability, carboil equivalent, cracking of welds, weldability
testing, welding metallurgy of dissimilar metals, heat treatment of welds.
Srailitle Design gnq fabrications — Deslgning for welding types of joints welds and
08 stress distribution, layer scquences, deposition rates, expansion, confraction
and residual stresses in welded structure. : . s
M%%ule In;imtl; standards for welding electrodes, {luxes und propetties, electrode |
selection. ,




g5/ ASSE ]lfin:)slty [ steel
e , Weldability of steels s(ypj;,
il osstl dy Of g from pline carbor

st
qwe' s on weldbilitly of cast iron ecls to high tlloy steols, am)
say

4y on weldability of Aluminum g iy, alloy

apet will comprise of total seven que

S“("]S erie .
L e b > eiich o 20 Markg
" stions need to be solved.

B fIve
) e will be compulsory nnd bage
.liﬂ\ ¢
i qQ Xamplc

;f,: (b) will be from any module olhm than modyle 3)

on paper welghtage of each module

< on maximung pml of syll

abus.
iestions will be mixed In nature (for ¢

4 )
Uppose Q.2 has part (a) from module 1

will
. quf‘“ Il Ge Proportional to number of respective lectur:

68 mentloned in the syllabus.
u

P
.

minﬂﬁon

ation will be based on assignments

’ork

[ qork shall consist of at least 5 assignments based on the syllabus.
Bisipments 15 Marks
: 10 Marks ‘

: 25 Marks
| =

| f We]dmg and Weldmg Teclmology Richard L thtle' tala McGraw Hill Pub.
|

Welding Design and Processes, Hilton ind Richard Chapaman & Hall Pub.

5 ; Weldi‘"g Engineering, Guptzi & Kmmhish.

W
- We

Clding | Engineers Handbook, Oufs J. # (Je0ree Nev\"'ﬂ.S

Hing ha"dbOOk Vol-V, Americin Weldinp Society

1}
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o ) S o
| ASS: BE (Marine Enginecring) e | g

S e id Mechanles, filoctive, Group VI = Ty,

' SURIECT: 04-07. Advance Fluid MECTREEs == — N
T | | ecture i o 0
Periods per week iPeriod of 60 /‘I'l'(._\-_l_éjut'ﬂl e o an‘\ v‘
min. "']‘mm'in' ——— e
— e Hourg 1~
T "Yycory Fxamination 03 ~Mu,
Evaluation System IR, Mok bttt I SN
e e practienl e

e ——— | Opal Examinatlon == TN
— T am Work ' S
- T e At | %
" Sr.No T befalls T
-9 1IN0, - e ~—_LlIy
Hvdraulic Transmission of Power. . In,
H))'draulic pumps, gear, screw, vanc pumps olf ﬁ)l(b(" and variable dlsplﬂc‘?mem
e . ‘ e i ) i .: ‘e —
Module | v, axial piston pumps of fixed und valuble displucement ypes = swagpy |
and-bent axis design, radial piston puinp.
) e et o e = e et BB e ST T T T —— _\“ '
Hydraulic Accumulators. A - <
Various types — weight, spring, or gas pressure loaded, different principles -
Module | piston. bladder or diaphragm typc. Change of CD"d ition of the fluid in a loadeg
02 accumulator — adiabatic, isolhcfmlm poly-troplc. Flow graph, Sizing, pressure 0
-setting and the economics. '
- Hydraulic Rotary Motors . B
Modul Fixed or variable displacement type, axlal pisi.nn unit of swash plate and bent |
(63“ € | axis design, fixed displacement, nxial piston unit ol wobble plate desigr, vane | (7
type. :
- Roto dynamic Transmisslon
Module Fluid coupling, hydraulic torque coriverter and their characteristics, Hydraulic
04 rotary actuator of parallel piston type and Piston type with rack and pinlon, | 07
crank lever mechanism. -
Different Control Systems |
Principles of pressure control valye, direct operated and pilot operated rellef
Module | valves, Pressure_reduc.ing valve, sequence valve, Principle of flow cqntrol_ 0
05 v?lve,. meter in circuit, meter out clrcults, ﬁow through restrictor, Princlples of
direction control by two way two posltion, two way three position.
Module Pncuma!ic (.Tirc-uils:' Speed regulating methods used in Preumatics. basic .
06 Pneumahc Circuits, Selection of Componeats, ;
C} Scanned with OKEN Scanner



'.ts‘rinblc displacement typos hydraulle pumps,
v v of Brious types of hydraulic accumulators and study
| QN \\.u

- Ot' h\'dmulic rotary 1110t<?rs:
B . of 1L , ic transmission syslems |lke ¢
el O ot-dynamic : e coupling. tor N
S ,chaCkS’ intensifiers. | L. lorque converter.

Lol f oy P e C
RN . neumatic Circ
fd' E.\'Denmen{s on Ircults.

of their operatlng principles.

il comprise of total sevew questions, eachi of 20 Marks
-chtions need to be solved.
T U .
e o]nc will be compulsory agd based on maxjimum part of syllabus

.‘1“ + 1 1% v (fevi . '

gw,tlfnmﬂqucsuons will be mm(tja [i,n niture (for B\apmlc suppose Q.2 hds part (n) from module |
o 0 will be from any module other than modiile 3)

i . p H Y ' 3 ek
fﬂqum pape! \u_e1ghtage of efich module will be propartlonal to number of respective lociur
o mentioned in the syllabus. :

< S .
we
inatiol " b'e based on one exi»crlmenl performed from the li
o will be-b: ‘ | rom the list of experiment given In th
1;1,] 2 oral will based on the same experimenit.

1

-

ok jall consist of minimum 04 experiments, assignments and written test. The distributlon ul
e ork shall be as tjollows; | | |
Ubﬂmt*’f)"“’ork (experiments/assignments): ............ 15 Marks.

10 Marks.

-------------------------------------------

st (2t least one):
llll..!“cl!l!l‘lizﬁ Marl{s.

| [ioduction to Fluid Mechanics and Fluid Machines. Hom & Blswas, Tala McGrow L

mblishing Co. Ltd., New Delhi.
1 4 test book of Fluid Mechanlcs and Mydraulic Machines, Dr.R.K. Bansal, Laxmi Publication-

(F)Ltd., New Delhi.
| fluid Mechanics and Machinery, Apgarwal,

Delhl. . . :
{ ATest book of Hydraulics, R.K. Rajput. Sultan Chand und Sons, New Dethi.

‘wa MeGrow Hil Publishing Company Lid., Mev

lFl.”id Power with Application, Espuosito. Prentice Hall [nc. _
OlHydraulics in the service of Industry, Lal Antliony, Allled Publishers.

pemre——
.
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CLASS: B. E. (Mnrine Engincering. e e f]ume"te“‘\;ﬁ
e emen Seletie ~~
SUBJECT: - (05) Humnnity and Marine MOtietis 2= — T
tion. e \\
Lecture ki) 3 =
Perlods per week 1Period of 60 min.  Firiciical S —— R et
: CPutorln) e e "--~---ﬁ~:\“‘-~ .
o e _— Hours T—
st i s b hd e A B ST - — e - i ﬂrk .
o ~— T Thentv E atfon . 3 ~~
Evaluation System dJDE_‘Z'Y[‘(.l]l]lil]'!———" T T fng ™
B . Practieal - S P T BN
- Oral l?.xumi!!.t'xﬂlv_l'_tg)_l_l_‘_ et | \\2-5\.
o | rerm Work e \25 .
i L B IS(; -
“Sr. No Defalls e T
R . . e . . | ly
Fundamental Concepts of Economics ‘ 2,
Basic Economic Concepts and ‘Terms. Demand Analysis. Supply Analysis, Elasticy,
of demand. Elasticity of supply. _ »
Module 01 | £ tors of Production. Production finiction. Law of Return. Type of Market. Pricing | 06
_under:prefect. competition. Monopoly - Ullgopoly. :
Trade : - . ) ) T
_Trade Theories. Difference between Domestic trade and F oreign trade. [Iree trade v
Protection. IMF World Bank . W. T. O. Varlous world curencies and their relationshjp, | %
Module 02 | Trade Routes: P . o Ty
Land Routes. Sea Routes . Market. [mportance of c(“)mmercial shipping in growth of
international trade.  Analysls of relatlonsliip befween international trade and | g
international shipping. y
Commerclai History : | D TR S T o
Comparative Commercial History ol muzor maritime natlons of the world post world
war 11 ' . ] 06
Analysis of possible future trends 2010 -2035
: sociely:. S it e b i i S04 S o e B et i 8 S St oy e R e sl 3
-‘Module 03 . o : )
dodite Definition. Characteristics, Norms, Soclal Group, Communities, Customs , Race, caste, :
Class, and conflicts.
Social lnstitution.- Individual and State. Types of Giovernment. Rise of Democtacy.
Impact of Industrial Revolution. Globulisatloi. [mpact of Globalisation on trade and
politics of mazor countries. Role of U, N,
B Management : & Theory o T . !
Brief description of Classical and Madern theotles of management . How modert very | g
Module 04 | large multinational  companles were formed and how they function. Socld!
I’C.SPOIISlblllty of individual professional and Corporates..
- Shipping Organisation: T T e s sarceanmmut |
Organisation g . : :
Module 05 magnager I l\/?t(r)UCtIu"lzeFofla e Hfml'm”g company. Role ol ship owners Vs shlg .
| Cindn it ISEL BIMCO, INTER TANKO, INTER CARGO, Role &
scope of trade. Unionism in mterntlonnl shipplhg,
e e e ’ e ,__,'./l/
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 Remeining
; yill be from any module other than module 3) )
W hguestion paper weightage of each module will be proportiona

& "ry Economics

PR i

".J"{{c'l’lnnnlng :
s8¢ i) Weather, Bunker, Sccurlty, Right

l‘;‘;_m.s_ in port and at sea. s and Re

i

e i
- et o s G4 16 % b Be0t at

SQesion Pape!
gy five quest
{zstion One wi
questions will

ion need to be solved.

Il be compulsory and b
be mixed In

ased on inaximum part of syllabus.
hature (Tor example suppose Q-2 h

| iioned in the syllabus.

odules given in fhe-syllabus.

#shall consist of minimum 05 experimenis. asglgnments.a

¥

: btasfo]lows:
.bﬂfﬁtOry work '(experiments/assignm'ents): s de b nﬂfk“-
l;{ B2t leaSt ONC): ... avoneerrmmmsenrmeness st 10 Jacks.
_' A.L:.“.”“""'l'lllouroca.Q.n.’..t.h".l'ptAlr‘l.n.-b-ll!" [\4“‘“\3-
fry Principals of Sociology ¢ N.Sankara Rao

H. L. Ahuja

Mirg E_Conom[c s
gurit] Gupta

=
(=3
=
(=

=

Yw & ["(ﬂ

Chﬂturvedl,' G
gher

Dombusch & 7
Paul gamuelson.

(loode willlam J.

ineg ;
Sf ;\i;d Economiics -
icro Economics —

S

TS

=

A
I n‘f: l;n" Modern Society —
story of the World.

B

sponsibilities of owners and

. ————————

| 10 number of respective lecture hour

e »—‘f&.\m T
: ';ﬁil'l“f'%my <+ Bill of luding . Wy . —
4 Cl“““:q.Rulcs‘ Rotterdam Rules. Itll'l\‘lmy OF Sea warihiney
.\ﬂ‘“"ll it and obligation, ess. Hambury, Ryl
o | teres . wern oF vwners y ll Ui
£ | ™ e [nsuranec: - S and thase of cargo L
AT S d e R i
i M ‘mll!”g:i)cl'lxicsmz‘:)‘:\‘:';l Lh?"‘“"“ Sulvage, Scople p e m—
< gqve B¢ S, ‘on e P ; i
l'\chl" Ve d “ti rllion ”l;n()“ﬂ /‘Ul\c‘ ]u|‘|, ‘ COVEI’, rcrr“("h“
\biu‘ﬂ“““ and NUEAHOT sdiction  Confilet waters,
| AY ct resolution, | 08
esctaacn

f Adam Smith with those of Karl Mar:
. s arx and glve vour
ey in 3000 words trac "o glve your — .
essay 11 : s traclng, impaet of Jndustrinfisation g;ege{;:)\‘c‘;“wd:;h e Ju?‘mca““"'
dtion over the perfold ol

| T
1 g, .,ﬂ\'c;‘l('sv .
W0 e best option for a country lke. Indin. Discuss In detall. 3000
- - words.

ﬁ.,‘ ~cracy .

et o of ethics 10 & mjodern cconony. |

8 i e T° : : - ly. I3 there any obvious * e lo

' ::P :007_2009' Is it desirable that bl?w:rehgn Cloveriments. pive ﬂnalre\:?z?lns to learn from the economb

4 -nqi[utiolls (0 SaVe them from collapsing. > support to commerclal bunk
st L yoyage plan for a 9 year old 60 DWT
) , detailed voyas I A 000 DWT bull. carri i j

. h:ta port in Japar- Luy/Caq 25" July 09/1 5™ Aug. 09 Cargo $5000 M'Il‘eTSS;Jgta ](:/'II;Jngon O SE
_:ribe piracys th.rou.gh last few centurics. Why has it become so virulent exactly now. Quoting provisi

S Code, advise if measures taken and proposed ineasures, ure adequate to protect -Merchan% gh;);;:::;“

crimentst . '

By opcriments are prescribed.

W pination: ) Bl ® o

will comprise of total seven questlons, each of 20 Marks

as part (a) from madule 3 then parl

i

nd written test. The distribution of marks for turm
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P Sttt - - -.”\"\\
—— T s iy \\
CLASS: B. E. U““ rine EnglllCCl'i“ﬂ) b e e J semeql *‘,‘\
e ‘ wl T e L Qr‘
~ : Confrol ~
SUBJECT: - 06: Marine F_l[‘t:ﬂ‘_‘:‘__f‘_'ﬂl”f'_'_'f!‘{ ;i — T \\\\'ll
e | ecfure ] ~W
b . aion  E B . = : T o - ~“n‘\"‘ ., = \\
Perlods per week 1Period of 60 min. I’I"_l!(f_“‘ql!l ety B "2 ~.
ugordl e TR
- v Hourg T~
. c cnT ”_.,_ oo e e el S \_‘\ " o
Evaluation Systen . Thc_(.)_'}' I \nmlnmlon_- i \gﬁ.‘h \Mﬂfk‘ l
= - Practleal - T~ “]‘) '
- — W R S
Ol xainilth - o o] %
R Torm Work b il A T
L e B S S L e i kb ‘ ‘--‘.«._._h . - 25 - “
~ §r. No, I Zﬁ__il ::" flls, ol e .
v, 5 . . E _' l').’i. ‘\.\\\. ,r\
Theory of Fire- Fire hazard on Bonrc : ) . An,
Theory of Fire, Fire trlangle, “lite letraliedion, PIC chemi.stry,r Metliod, i
extinguishing fires- Starvatioi. snm()llllllg, C"""’,‘H ‘l'": llame inhibltion, Cluse of |
fire (A.B.C, and D) including agenls for each cluss. Spontaneous cotmbugtjo,
definition of explosion, cxplosive prone areas- of s.hl!)s, limits of ﬂ“mm&billty’ 05
Different fire fighting mediumy (agents) and thelr sultb Hty for ship‘s use, l"ClUdlné

Module | vaporizing fluids. S BRSSP S S DS SL. L
01 Lepglslntion on Fire Preventioii, Suppressiop sind Control. B ]
Appraisal of Risk Assessment based approach of R:Eglrl l‘utlons on Fire. Sallent featureg
of Chapter II -2 of SOLAS 74 Conventlon with Fire Test Procedure (FTP} ¢, and
Fire Safety Systems (FSS) Code. Relevant part of Natlmml and Classification Boclety
Rules on fire. Relevant portion on Fire Prevention, Suppression and contro] gg per BC,
IBC and IGC: Codes. Requirements of carriage of Dangerous goods, Reg. 19 of
chapter I1-2. LN S N
Advanced Training in Fire Fightlng - IMO Modél Course 2.03 IR S
Familiarization of following competences :- :
I .Control fire fighting operations aboard ship *
2. Organize and train fire partles ' : - M
Module 3. lnspec_t and Service ﬁ.re detection and extlngnlshlng sysiems and equipment
02 4. Investigate and compile reporty nn'int:lclents In Ihvolving fire.

0

Control fire fighting opcrations nboard ship: . ~

Areas of fire hazards- action requited gnd technique adopted in machinery spaces,
' accommedation, galley, ship’s flammable sfore, cittgn 1h holds, contalners In holds
_ and on deck. Fire fighting techniques In port, I dry deck, and at sea. -
Organize and Train Fire Partics auml Operational Regiiliements:

Fire organization on ships for fire ’l]gh“ng and associatec emergencies. Fire signal and
muster, Rescue operations from affected co nparlment, Means of escape, First aid.
Preparation of contingency plans. Cmn‘pnsllzloLs and allocation of personel to fire
parties. _ ‘ : | 08
Module Fire fighting operational requlrements. Maintenance, Testing and Inspection. On

Board training and drills, Training nanuals. Fire control slans. Fire safety opefationﬂl
03 ' I )
booklets. |

i

S

Prevention of Fire and explogly =~~~

Arrangements for fuel oil, lubrication oil and bther flammable oils. Items of ignition | o4
sources such as electric radlatory, was|e receptacles

210 areas of ankers; separation of cirgy fks, resseftlon on boundary apetl B’J""'T
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//"———_——M“AW"' “ie mea
—— venting, ventllation systom e
. - C“rgn ™

arg? oing and gas freei e
. urging gas freeing, gy DU fo e

ng P v SIS meaguy e P toon e
\{] 1S, |

", hert |

owth potential control of alr y e systemy, [T
]'"\‘ EL’;I]CCS and stopping device ot veyy|
;\N ' . .

ol of Li(‘?ll:;Oltu(;:)(;ig]%b:lcp'hllh"“m’ I machine,
“.milnﬂon { And e “H mnd Induceq drnugluy fli skylight
\ fsfor pumps. S UL DD, closig of quick tlog) s, vent flaps, gropier "8
Sanole Fire Detection System, RSN valves, » Stopplng off
R s of Detectors = heat, smoke, combustlo —
and 8
Ll s)-gcms
gyster:
511(0111&ﬁc sp

ply
Ply und Ay

ntlon fy Citgo sy lquids ¢, Spces

0y . C|nq|"g

“! n“ 3 { v
jarm system and- thelr operational (g m[L)el)piS' Selection of fir,
) er “(Jn of

va

L’ tlous

fitted on ships. Commlssionin "
Metho‘d I C, method 11 C gnd Bl\';::ll‘llfolzl“llllcl)dIC lesting of Sensors ang :}etectlon
cinkler or internal divisional bmkhmdqlC-rnromctlon by fixed &(‘tee:ecuon 05
j' ﬂf/—»—————*———* 15 I iccommodation spacc:s »(::rt;rs 0|
> J(ainment of fire by insulation (llll_—~ [Ty e
L Cont: > 1 e division bulchends and =
£ | pequirements in respect of materlals of consfryction g ||5m!s and decks, |7
e | g7 and “C” types bulkheads and decks. Fire doors “‘;’f' I esign of ships clusg “A”
netration of pipes and ventiltlon ducty jn clags /\"'l CINES In “A” clasy division, | 04
e it xg_ﬂbulkh eads and decks -j()_lf_lméﬂen 'el:shhs t]:ld B” divisions fire zones:
Fire fighting equipments inchiding |)0|‘§5fiﬁ5fﬁ}1&ﬁ{_ [T-igﬁg&‘ﬂw'_ﬁ’L
Fire main_, fire pumps '“C']“dl"_g emerpency (jre purnﬁ. h(;:—:;-mlt o
nozzles, 1sola}mg valyes, relicf valves and cross ‘()I\f'er -valv: an'd hf) ol COl‘plings,
connection. Fire fighting water supply systems {n muchiner SS,alnlcrnntlonu shore
and on deck. Construction, operation, metits and use ol'di['i"'er)elntp Sl
extinguishers,  non portable t]rc extingulstiers, fixed locat a tylpes z)fportnble, e
| Room. Different types of fixed fire extingulshing lnslall;\tlonspi}:\lﬁ?t (;:; o ot
i | control stations, accommodation and service spaces, galleys, cargo sp?::esnienrzl:gﬁlcesj 06
types of tankers, cargo pumps rooms and space coptalning flammable liquids l%ke

paint lockers. Different types of fixed insta)lation shall include, fixed gas (Co2 o
equivalent equipment) fixed hijgh-expansion toam, fixed pressure, water sprayin ar?(g
mist, fixed Sprinkler, fixed dry powder, fixed foam for deck of tank.ers Algohol
resistant Fixed foam  installation fot Chemical Tankers. Sample extrﬂctlc‘m smoke
detection system. Fire fighting ouifits- personel equipment and Breathing apparatus,

emergency escape berthing devices (CEBD). .

detectors

e

s of bulkheads, indicating the position of fire doors In maln
sectional view of A type bulkhead.
dutton and Engine Room. of a ship. Sketch il

tyof location and Sketch of A, B and C type
g bupper decks of an accommodation of a ship. Sketch o
Uttests of all types of fire detectors provided In accommo
: 'nznﬁ type of ﬂrg detector. Write a report on testlng. . . _
-»JdrauﬂhOul the escape routes, Closiitg applinnces, Sky-light. quick closing vilves, stopping forced und
Bel o, dg tff’ms, vent flaps, shutting of fuel pumps ol'f&(l Englne Room.

e Rmal\e dimensioned sketches with Jabeling of gny 3 types of portabl
- "oom (E.R)) and accommoclation fires.’ Describe operations, refilling

: E-\tinguish ers.
Make sultable sketch showling rele

e extlngulshers extensively user|
and perlodic maintenance ul

asing arrangement:

" of : ;

: °QUa}11e['ﬁxe(‘l CO, installation for-E.R. of u ship.
B, lly of CO, is ascertained.

. oo function of:

| SCBA,

E" B

o F.CHOW type breathing apparatus

| ae‘l“’man’s outfit

imensior?é);l?q sketches for S.C.B.A.

- sketches with labeling for Tre h
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/ ' 'lC an [\RRH] ” on L b

; ' stons, each of 20 Marks

. wory 'y tiony . . L seven (IUC.‘\H”“S, C

Theor unn *will comprise of totn
40. Questlon papet wi

= olved. 1 ol syllabus,
47. Only five questions need to be s L on waimumn patt of syllal

. l lsory orid baoé oI ex suppose Q.2 has part (y
14 P COl;;ﬂ)e m)i\'e(l in nature (Tor example supy part ( ) from hmdu B
49, Remaining questions v o i stialile) en
! . ‘opar 0 number : f
(b) wilt B troh Aty ";;S(lsll;eoof each module will be proportional | of rU-BpeCthe o \
50, In question paper we

Ure h
. Ullh
mentioned in the syilabus. | | ‘

Ornl Examination

o 1 cperiment
Oral examination will be based on one expe_l

Texm Work: "N . asslgnments and a written test. The dlstributlon of iy
Tenm work shall consist of minimum 5 experiments, assig, ‘ Markg .
wotk shall be as follows:

' |\n‘
i : . Marks.
* Laboratory work (experiments/assignments): ......... IISO S
®  Test(atleast one): ....c.vveveereinriiennes ceeeieieeane . |
. enereen 28 Marhs.
Text Dlooks:

I. IMO Model course on Basic Fire Fighting,..
‘2. IMO Model course on Advance Fire Fighting,.

3. The Rurning and Maintenance of Marine Machinery, Cowley, Instiiute of Marine Ilnginaera, London, (it
Prevention and Fighting)
4. Marine Engineering practice booklets, | to 20) parts In 3 volumes, Institute of Marlne Enginecrs, (Relevgy
parts on Fire prevention and fighting Q--V()l. I part 5§
Belerences: '
L. SOLAS 74, Chapter 11-2 on Fire Preventlon an fighting
2. BC,IBCand IGC Codes of IMO, ( on Fire I'reventlon nua fighting.)
3. Tanker Safety Guide - INTERTANKO .
4. Fire Aboard — Rush brook
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