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Section A
. (@
(b)

(c)

%/ (a)

(b)

¢ showy, in brackets

Explain EACH

of the f i
| followmg metallurgjcal failure mechanisms:
(i)  fretting; |
(if)  fretting corrosion,

State TWO shj
shipboard examples where fretting may occur.

State TWO shipb
Pboard examples where fretting corrosion may occur.

Describe, with the aj

, aid o .

principle of Sbération off a ;ketoh3 a te{nperature measuring instrument that uses the
a change in resistance with the application of heat.

Describe how the instrument sketched in part (a) is tested and calibrated.

3. With reference to stern tube bearings:

(a)
(b)

(a)
(b)
(c)

4.
$2

\5/ With reference to centrifuga

(a)

(b)

(c)
(d)

explain why white metal lined bearings are susceptible to failure;

outline the merits of non metallic bearings.

Describe a vacuum sewage system.

List the advantages of the system described in part (a).

State why untreated sewage should not be allowed to stagnate.

| separators used for oily bilge duty:

. : eparators are superior to th i
explain why centrifugal oily water S€p P ose which rely o,

gravity;
h, how flow over the centrifugal separator plateg can

id of a sketc i i
id o floculation of particles and coalescence £
0

) . ea :
descnbe, with th ons by encouraging

break down emulsi

droplets;
overboard control vlave can only operated by the Chief Engineg,.
e b

state how the bilg
ts per million oil content that may be set which is bejq,,,

rd pa

sta overbod
te a value of ded value.

the generally recommen

3)
3)
2
2)

(6)
4

)
)

()
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(1)

3)

(5)
)]

(1)
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(b)

(b)

Sketch a single gty la

belling the COmponent parts and showing the
directions of flow,

r,
ge flash evaporat®

Explain the term f144, evaporation

jon of : - .
State the regulations governing the operationt OT an evaporator if the distilled water is

intended for human consumption.

In deck machinery hydraulic systems, state th;‘; f““C_tiO}‘S of the hydraulic ol reservoir,
making reference to the volume of the hydraulic fluid in the system.

State FOUR reasons for machinery tripping out on high oil tem

perature during
operation.

f/ With reference to fixed CO, smothering systems for ships machinery spaces:

(2)

(b)

(c)

State the safety procedure that the Chief Engineer Officer should adopt with respect

to maintenance being carried out on the system by contractors whilst the vessel is in
port.

State the procedure prior to the safe release of CO, into the machinery space in the

event of a fire.

Describe the factors that should be considered prior to re-entry of the machinery
Spaces after the release of CO, gas.

&)
)

€)

(6)

(4)

3)

(4)

3)
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o Sketch a Cireyiy diagram
()fa

9.
\/ o Describe the ¢

| (3
S¢e feXCite .
. d erator
Peratiqy, of the : e ®
€ Circujt Sketched in part (a).
0 with reference to the Protect;
. on of High Vollage clectric a.c. motors:
(2) state the type of fuses that i i ¥
are fitted and pow they prevent single phasing:
describe the o :
(b) Peration of EACH of the following direct temperature sensors:
(i)  resistence temperature device; ;
(i) thermistor. @
ll, (&) Explain the meaning of EACH of the following types of elecrical safey equipment:
(i)  intrinsically safe; *
.o 7
(i)  flameproof; ®
2
(i)  increased safety. ~

(b) State the electrical tests for equipment in hazardous areas, describing the safety
- 4
precautions. ?
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2. withreference to double potiom fuel a0kS*

\

@ explain why weighyeq gocks are fitied 1 1 147k sounding pipes;

(b)  explain the purpose of air pipes;

(c) state the design features incorporated o1 air pipe vents with respect to EACH of the
following:

(i) heavy weather;
(i) fire;

(iii)  bunkering,

3 (@) With reference to bilge keels:

(i)  describe, with the aid of a sketch, how the design and method of attachment
reduces the possibility of damage to the shell plate;

(i)  state what testing must be carried out.

(b) Explain why the bilge keels do not extend the full length of the vessel.

g[. With reference to large fixed bladed propellers:
(a)  describe, with the aid of a sketch, EACH of the following:
(i)  the effect of hull fouling;

(ii)  operation in clean hull, ballast condition.

(b)  explain why fitting a light propeller may be beneficial.
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3)
(4)
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