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sponding column( 1 pointes

1. Please choose one best answer and write the answer in the corres
& 32 [3 Ia 5 o 8 [s 1o 1) 12 1 | 14 16 | 1 8 i
(4] :‘l) | € n | B A | D | B A D < | B < 2] 1A 2 < LD «
IO s elrrent maximbny altowable NOX emission levels are depend on the of the engine
A Torecd a speed < application (%) power
NMedim speed engings have a power 1o weight ratio than the slow speed two sty nine, but due t highey spoeds 1end 1o ha MNICTRArW A '
igher/reduced B. higher/increased C. fower/reduced D. laweor/incroased
: averlayy is the period during which
Al the inlet valye i B. 1he exhaust valve is open C. both valves are ¢losed . b %
i The distance between TDC and BDC of the diesel engine is cafled a &
A. clearance B. radius @ C. stroke D.cycle
5. Connecting rods in a trunk-pision dicsel engine are used 10 connect the
A.piston 1o crosshead St > g
A W B. piston to the crankshaft  Cirocker arm to the camshalt D. crosshead 10 the crankshait
> Or & punlier changing o a gre i H W > > i ik .
hdlois ETANBING 0 a gravity disc with smaller hole diameter will move the interface towards the
A - 'bowl periphery COr 2
5 T imlint B. bowl center C. upper surface D. lower surface
7: The starting air bottie should 'be pu
$ ) mpe 1 : > by
o pumped up 1o maximum; pressure by the before stan of the engine
A. aircompressor B, refrigerat o ~ :
I P refrigeration compressor €. vacoum pump  D. purifier
8. black smoke is caming from the exhaust stack of
S i B exhaust stack of a diesel engine. which of the following would be the trouble?
A Cxhaust vahee B. leakv f inieclors: C
L ¢ 1 " aky fuelinjectors . C. ot enough air D. All of the above
. The'mos SO et e . 3
0st common catse of lowering the crankease Tube il flash point is
AL OHDre Waler content : i i Foet ol 3
ents . (B contopiation with fuel oil C: highertemperature D. sufficient cooling of oif mist
We chanied the disc and no ol is found i the wate 1

It cause otf 1o owAhrough the water outict

100 The  of the gravity dise s 100 bip.
A . diameler B mravity C. circuaterence D, eylinder
I The gavernorof a genemtor enging is 1o
AL make the engine Stop £} fate the timing of camshalts
(&) ake the engine run at ncarly constant speed

C. make the rpm stabilize at any required value

Fhe rotating range-of the Jow speed dicsel engine is usually lower than

A. 100 pm B. 200rpm C. 300 rpm D. 500 rpm

. so all parts should be handled with care.

feqiipment, otating _
D. None of the above.

13, The centrifugge is a perfectly balanced piece G
C. at medium speed

3.

A. atlow speed B. athigh speed
uids results in
tween the two

4. The centrifugal separation of two 1ig
B. the formation of 4 cylindrical interfice among the two

A the formation of a circular inerfate be!

¢ 1he formation of a dylindrical interface between the two

D the formation of a circular interface among the two

. When a-clarifier is tuning the impuriiics and water collect at the bowl -

A. center B, periphery Civinlet . upper pans

uxilidry blower 18 pravided for siow speed
€. cooling

N

16 An clectrically driven automaticatly operating 4 and of i fow speed diesel engine.
A \ B, bud combustion D.: niooring trial

A mangeuyring Opertons

roken up intp K5pray of fing dropletsto ___
D. Allof the above.

B. obuain complete burming G, yeduce its weight

{7 Jiva dicsel enpine, fuel mist be
im.im:qllnii.ty

fie Space between eylinder liner and jisket is called __.
ﬂwc _uliili_nﬁ.!;l'lik 3. the scavenge box €. the conling water space

. the cooler

nulated to inmipart a high degree of alkalinity 16 __ the deid conditions.

cyfinders usually contain additives fory
D: neutralize

abricatiog diesel erpine:
3. provide . detergent
ormal shape, the pump plunger is at the _ of its siroke.

i g base circle of the cam withan
D, mildie

i C. botion
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: fi 5 saints each, total 10 YOINts)
2 Explain following definitions (2 point C ¥

| combustion cngine
3| combustion ¢

=13 reCapr 1N, COMPHESSIng jenition, internal
1) Driesiel engane Dicsel engine is & reCl roCating. I

2) SEavengeng: Scavengng is the remioval of ¢« st gase

¢ wil) be highar A Ahe
1) Superchiacgiog: 11's & process of pashingy a bihee frress At6 the cylinder, Pressues

AUnespheris pressun

4) Viscosiiy: The viscosity of oil is the measiye of its resistance 1o flow.

3$) Governor: I1is a device which autom atically conttols or limus the speed of an engine by adjusting the amount of fu ¢l put into the engine

6) pour point: This is the Jowest temperature at which an oil remains fluid and thus'is imporiant to know for onboard handling purposes

7} Atomization:Atomization is the splitting vp of fuel into very small droplets by the fuel injector for¢ing fuel at |

$) Comprc&s‘lon ratio: This is the ratio of total cylinder yolume 10 compression voiumic, ' the theoretical compression ratio is

Q) Sunyping: If the auw pressure generatedint

he biower falis below delivery pressure

followed immediat

there will be &

3 sudden preakdown o1 aw dewenry

ely By a backwar o wave: of air through the tlower which

will continue until the delivery ressiance

has decreased

This Wil oe

sufficiently ot

air discharge to be resumed

10) Purifier: A Clentrifuger mainly to separate water from oil

)

L.

answer the following questions (total 38 points), :

(1) Stale the adyantages and disadvantages of ‘constant pressure " system of turbo-charging arrangement {6points)

For constant pressure sysiem, The advaniages is a5 follows:
it has-a high tubine efficiency;
CGiood performance at high load. efficient and smooth furbine operation
I xhaust piping simple
Easy management
The disadvantages is as follows:
Poor performance at par load, Less sensitivity
“Geavenie assistance essential

MARINE DIESEL ENGINE st# A 7



- slat te definit nd 11s & . y Y ( ustion
(2) Atomisation is associated with combustion in & campression ignition engine explain its defimtion and its effect on the combust

process:. (8 points)

roc forcing el at high pr
(3 points)

¢ fuct injes

jon &y thre splittin, 1 into very small dro,
droplets have 4 o mass Mo eat transfer from the hot compressed air inthe
s the combistion process will be finkshed rapidly and completefy. (2 poInts)

5 of hol spot (6 points)

(3) Hot spot is the key factor of crankcase explosion, please point out which engine parts may be the sourc
ral thrust block. or any

., piston rod glad, chain or

Any metal to:metal contact will produce a 'Hot Spot’ due to friction, this can be at a bearing
earing

location where stegl ¢ sice
! 1on where steel can rub ag s1sicel in the crankcase region because of defective lubrication

SQURCES OF HOTSPOT may be occurred due to bad working of the bearings in crankcase, these bearings including
main bearings; } L
bottom end bearings;

cross-head bearings, slides;

gudgeon pin bearings:

trangission gear or chain bearing.

Hot gases blow-past and bot piston may also the sources of hot spot

(4) There are many COMpONCnIs 1 the heavy diesel engine sLaing air system , write the naime of the companents and their main function. (6 pans)
Air receiver: reserving high pressure compressed air
Starting control valve control the engine starting\
Main starting valve: general switch of starting air syste
Air distributor: control the order: of compressed air going into cylinder

arting valve. Under the control of air distributor, control the ¢

m. Working under the control of starting control valve

Cylinder: st ompressed air going into each cylinder

Air compressor: produce compressed air

kshaft between crosshead engine and trunk piston engine. (6 points)

(5) Please describe the main differences of cran
aring), the trunk piston engine grankshafts must drill

For lubticating the conneeting rod large end bear
lub oil going through, (2 points)
the lubricating oil of crosshead engine crankpin bearin

ing(crankpin be: oil holes between main journal and crankpin to let the

g-is supply from the crosshead, 5o there is no any hole in the crankshaft of crosshead engine. (2 points)

The crosshead engine has a large stroke/bore ratio, so the radins of crosshead engine is larges. (2 points)

(6) how to wet clean the turbine side of turbocharger(6 points)
Turbine washing at 10% load(2 points)
.\/\{_alqrvpressure:»approximately 3 bar(1 points)

\Washing duration 10-20 min(1 points)

intervals 250 operating hours(1 points)

Recommended washing
Gleaning medium: fresh water (no seawater, no chemical additives) (1 points)
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Jirts in pumber ( 10 points)

1. According 1o the sketch, give the name of the §

s s water coaling. st (& points)

(2) acgor g = I
5 ding 1o the sketch, give the name of the parts in qumber and tetter (3 poIs)
ol inlet i

clean oil outlet

water outlet

Coeee separator bowl

5. calculation(i2 poims)

Wartsila RT-Nex82C 1wosivoke engine’s parumeters are as following

cylinder bore 820mm
stroke 2646 mm
run speed 102 v/min
fucl consumpison 7684kg/h
mean effective pressure 19.0bar
number of c¥iinder 10
heat value of fuel 42.700MI/Kg
calculation:

a.  Stroke/bore ratio(1 point)

b.. mean piston speed(2 point)

¢. cylinder constant(2 painti

d. engine output(Z point)

e specific fuel ol consmnpzion(SF()C) (2 point)
¢ Fuel consumption per day(1 point)

g, Theemal efficiency (2 point)

Calculation:

4 Siwoke/bore ratio = 2646/820 = 3.23
§. mean piston speed =sn/30= 2 646X 102430 = 90 /s

14
stant = Yam/60,000= »—L»-i_«[)" Sm 223310 b

60000 4
Cpei=2 33 10 X 19, 0% 10010210 = 45185 Akl
§5.4=0,170kg/kWh = 170 g/kW

o: cylindercon

& engineoulput=
e SFOC = fuel consumption / engine output <7684/431

fue ,l;onsumpiion per day = fuel consumption X 24 = T684% 24 = 184416kg = 184. 421

£ Thermal efficiency = 3600 X P/BXLCY = 3600 45155, 4742700 X 7684=49. o4 %
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