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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
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' . 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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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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