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INTRODUCTION

Dear Student;

Marine Vehicles are used in various areas such as defenidingportation and the
need for these vehicles are increasing day
and smaller. So the amount of vehicles navigating over the seas is getting higher also.
Knowledge of vocational terms is important not oimlynative language but also in other
languages as well. This module enables you to reach the technical English you may in your
field.






LEARNING ACTIVITY -1

( AIM )

You will learn basic machinery system of a ship.

(SEARCH )

1] Visit a ship and observe its machinery.
1. SHIPS

Ships are large, complex vehicles which must besedfaining irtheir environment
for long periods witha high degree of reliability. A ship is tipeoduct oftwo main areas of
skill, those of the navarchitect andhe marine engineef.he raval architect isconcerned
with the hull, its constructignform, habitability and abilityo endure its environmenihe
marineengineer igesponsible for the various systems which prapel operate the ship
More specifically,this meanghe machineryrequiredfor propulsion,steeringanchoring and
ship securingcargo handling, air conditioningower generatiomandits distribution. Some
overlapin responsibilitiesoccurs betweennaval architectsand marine engineeré areas
such as propelledesiqn, the reductiorof noise and vibratiorin the ship's structure, and
engineering services providéol considerablareas of the ship.

A ship might reasonablybe divided into threedistinctareasthe cargecarryingholds
or tanks, theaccommodatiorandthe machinery spaceDependinguponthe type eachship
will assumevarying proportionsand functions. Anoil tanker, for instance,will havethe
cargacarrying region divided into tanks by two longitudinabulkheads andseveral
transversébulkheads. There W be considerable quantities cargo piping both above and
below decks. Thgeneral cargo ship will have various cargo heitiéch areusually thefull
width of the vessel andormed by transversebulkheadsalong the ship's length. Carge
handling equimentwill be arrangedn deckandthere will be large hatch openings closed
with steel hatch covers. The&ccommodation areas each of these ship types will be
sufficient to meet the requiremeriits the ship's crew, provide a navigating bridgea and a
communications centreThe machinery space size will be decided by the particular
machinery installed and the auxiliary equipment necessarpagsenger ship, however,
would have a large accommodation area, sihce might beconsideredhe 'cargospace’
Machinery space requirementswill probably be larger because of air conditioning
equipment, stabilizers and othmassengerelated equipment.



Figure 1.1. A ship

1.1.Machinery

1.1.1.Arrangement

Three principal types of machinery installatiorare to be found at sea today. Their
individual merits changevith technologicaladvancesand improvements and economic
factors such as the change in oil pridess intendedthereforeonly to describethe layouts
from anengineering poinbf view. Thethreelayoutsinvolve the useof directcoupled slow
speed diesel engines, medispeed diesels with a gearbox, and the steam turbineawith
gearboxdrive to thepropeller.A propeller,in order to operate efficientlynust rotate at a
relatively low speedThus, regardlessof the rotational speed of the prime movére
propellershaftmustrotateat about 80to 100rev/min. Theslow-speed diesel engirretates
at this low speed anthe crankshaft is thudirectly coupledto the propellershafting The
mediumspeeddieselengineoperatesn the range 250 750 revimin and cannotherefore be
directly coupledto the propeller shaft. A gearbox is used to proeitiev-speeddrive for the
propellershaft. The steamturbine rotatest a very high speedjn the orderof 6000 rev/min.
Again, a gearborust beusedto providealow-speeddrive for the propellershaft.



Figure 1.2. Propeller shaft
1.1.2.Slow-speed diesel

A cutaway drawing of a compgkeship is shown in Figure4. Here,in additionto the
machinery spce, can be sedhe structureof the hull, thecargotank areagogetherwith the
cargopiping andthe deck machinery.The compact complicated nature of the machinery
installation can clearly be seen, with ttveo major items being the main engine &ahe
cargoheating boiler.
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The more usual plan and elevation drawings of a typical-sfjmeeddiesel insallation
are shown in Figure 1.2 six-cylinder directdrive diesel engine is shown in this machinery
arrangement. The onlguxiliaries visible are a diesel generator on the upper flat and an air
compressor, below. Other auxiliaries within the machinery space would include additional
generators, an oilyater separator, an evaporator, numerous pumps and heat exchangers. An
auxiliary boiler and an exhaust gas heat exchanger would be locathd uptake region
leading to the funnel. Various workshops and stores and the machinery control room will
also be found on the upper flats.
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Figure 1.4 Cutaway of a ship



1.1.3 Geared medum-speed diesel

Four mediurmspeed %00rev/mir) diesels are used in the machinéyout. The gear
units provide a twinscrewdrive at 170revmin to controllablepitch propellers.The gear
unitsalso power tak®ffs for shaftdriven generators whiclprovide all power requirements
while at sea

The variouspumps and otherauxiliaries arearranged affloor plate level in this
minimumheight machinergpaceThe exhaust gasoilers and uptakes are located port and
starboard against the side shell plating.

A separatggeneratorroom housesthree diesel generatorunits, a wastecombustion
plant andotherauxiliaries.The machinergontrolroom isatthe forward end othis room.

Figure 1.5 A shipds diesel motor



1.1.4.Steam turbine

Twin crosscompoundedsteam turbines are used inthe machinery laput of the
container shipOnly part plansand sections are given since there is a considedaiglece of
symmetry in the layout. Each turbine set drives, throagtouble reductioigearbox with
separatehrustblock, its own fixedpitch propeller. The condenseaaee locatedeneatheach
low-pressurdurbine andarearrangedor scoop circulatiorat full poweroperationandaxial
pumpcirculationwhen maneuvering.

Figure 1.6 Steam turbine



1.1.5.0Operation and maintenance

Theresponsibilitief the marineengineerarerarely confinedto the machinerygpace.
Different companieshavedifferent practices but usually all shipboaranachinery, with the
exception of radicequipment, ismaintainedby the marine enginee. Electrical engineers
may be carriedon very largeships, buif not, the electrical equipment is also maintaineyg
the engineer.A broadbasedtheoretical and practical training is thereforecessaryfor a
marine engineer. He must be a mechanicatlectrical air conditioning, ventilation and
refrigerationengineer,as the neearises. Unlike his sho#ieasedopposite numbein these
occupationshe must also dealith the specializedequirement®f a floating platformin a
most corrosive environmenEurthermorehe must be self sufficiergnd capable of getting
the jobdone with theacilities at hisdisposal.

Figure 1.7 Ships



_(APPLICATION ACTIVITY

a Use technical English about Ship Engineering technology.

)—

Steps Of Process

Suggestions

below.
i Research similar texts about cargo sh

U Translate te text about cargo shiy

U Use technical English dictionary.

A cargo ship or freighter is any sort of ship or vessel that carries cargo, goods, and
materials from one port to another. Thousands of cargeeramply the world's seas and
oceans each year; they handle the bulk of international trade. Cargo ships are usually
specially designed for the task, often being equipped with cranes and other mechanisms to
load and unload, and come in all sizes. Todagy tare almost always built of welded steel,
and with some exceptions generally have a life expectancy of 25 to 30 years before being

scrapped

CHECKLIST

If you have behaviors listed belowyaluate yourself putting (X) n

fYeso box
activity oth

yourearned skiswi t hin the scope of this
Evaluation Criteria Yes No

1. Do you know whatdés a shi

2.Do you know ships6é machi

3.Can you pronounce names

EVALUATION

Please reviewo u r " énsMeers in the form at the end of the evaluation. If you do
not find yourself enouglrepeatiearning activity. If you give all your answers "Yes" to all
questions, pass to the "Measuring and Evaluation".
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Complete thesesentences.

1.  Ships are

2. Ashipis the produatf

3. A shipmightreasonablpedividedinto threedistinctareas:

4. A propeller,

5. Twin crosscompoundedsteanturbinesare

EVALUATION
Please compare thenswers with the answer key. If you have wrong answers, you

need to review the Learning Activity. If you give right answers to all questions, pass to the
next learning activity

11



LEARNING ACTIVITY -2

( AIM )

You will learn types of engines

CSEARCH )

1] Visita harboandobsere a s hi pds engine.
2. DIESEL ENGINES

The diesel engine is a type of internal combustemginewhich ignites thefuel by
injectingit into hot, high-pressuraair in a combustion chambem commonwith all internal
combustion enginethe dieselengine operatewith a fixed sequence of eventghich may
be achieved eithan four strokesor two, astrokebeingthe travel ofthe pistonbetweenits
extremepoints Eachstrokeis accomplishedn half a revolution of therankshatt.

2.1.The Four Stroke

Thefour-stroke cycle is completead four strokes of thepiston, or two revolutions of
the crankshaft. In order to operdhés cycle the engine requiresmechanisnto open and
close the inlet and exhaust valves. Consitierpiston at thetop of its stroke, a position
knownas top

@—1
Db

Figure 2.1 Four stroke cycle

Thetwo-stroke cycldas completedn two strokes ofhe piston orone revolution of the
crankshaft. In order to operate this cycle where each event is accomplished in a very short
time, the agine requires a numbaf specialarrangementsFirst, the fresh air must be
forcedin under pressurd&.he incomingair is used to clean out or scavenge the exhaust

12



Figure 2.2 Two stroke cycle

2.2.The Four Stroke Engine

The engine is made ugf a pston which moves upnddown in a cylinder which is
covered at the top by a cylinder head. The fuel injector, through which fuel enters the
cylinder, is locatedn the cylinder head. The inlet and exhaust valves are also housed in the
cylinder head and helshut by springs. Thpiston is joinedto the connecting rodby a
gudgeon pin. Thdottom end or big end of the connectingrod is joinedto the crankpin
which forms part ofthe crankshaftWith this assemblythelinearup-anddown movemenbof
thepistonis convertednto rotary movemenof the crankshaft Thecrankshaft isarrangedo
drive through gears the camshaftich either directly or throughushrods operateascker
armswhich openthe inlet andexhaustvalves.The camshatft is 'timed' to open thalves at
the correct point in the cycle. The crankshafsurroundedy thecrankcaseindthe engine
framework whichsupports thecylindersand houses the crankshdfearings.The cylinder
andcylinderheadarearrangedvith watercooling passagearourd them.

13
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2.3.The Two-Stroke Engine

The pistonis solidly connectedto a piston rod which is attachedto a crosshead
bearing at the other end. The top end of the connecting rod is also joined to the crosshead
bearing.Port are arrangeh the cylinder liner for air inlet and valve in the cylinder head
enables theelease of exhaust gases. Tiheoming air is pressurized by a turblower
which isdrivenby the outgoingexhausgasesThe crankshafis supported within th engine
bedplateby the main bearing®A-frames are mounted on the bedplatel house guideis
whomthe crosshead travels up and down. €h&ablaturas mountedabove the frames and
is made up othe cylinders, cylinder headsmdthescavenge trunking.

Exhaust
manifold

-Exhaust port

Turbobiower Mjr‘ Piston
Piston rod
Air inlet
orts - |
P = R A
[l
Crosshead ! I Connecting rod
|
]
Bottom end b e A-frame
bearing — F\_
. + - \ Bedplate
Crankshaft

Figure 2.5 Parts of a motor
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2.4.Comparison oftwo-stroke and four-stroke cycles

The main difference between the two cycles is the power develdpedtwaostroke
cycle engine, with one working or power strokeevery revolution, will, theoreticall
developtwice the power of a fourstroke engineof the sameswept volume. Inefficient
scavenging howeveand otherlosses, reducéhe power advantage to aboudt8. For a
particular engingpower the two-stroke enginewill be considerablylighter - an important
consideration forships. Nor does the two-stroke engine require the complicatedvalve
operating mechanism of the fowstroke. Thefour-stroke enginehowever can operate
efficiently at high speeds whichoffset its power disadvantageijt also consumedess
lubricating oil.

2.5.The gas exchange process

A basic partof thecycle of an internal combustion engine is the suppljredh air
andremovalof exhausigasesThis is thegas exchange process. Scavenging igeheval
of exhausgases by blowig infresh air. Charging is the filling of the engine cylinder with a
supply orcharge of fresh air ready for compressi@fith supercharging a large mass of air
is supplied to the cylinder by blowing it in under pressure. Older engires e O nat ur al
agp i r a taldnd dreshair only at atmospheric pressurddodern enginesmake use of
exhaustgas driven turbo- chargers to supply pressurizégbsh air for scavenging and
superchargingBoth fourstrokeand twastroke cycle engines médpe pressure charged.

On two-stroke diesels an electrically driven auxiliary blower is usuBlipvided
becausehe exhausgas driverturbo blowercannotprovide enough air at low engine speeds,
and the pressurizedr is usually cooled to increase the chaagealensity.

A turbo bloweror turbocharger is an air compressor driven by exhgast Thesingle
shafthas an exhaust gas turbine @me endand the air compressowon the other. Suitable
casingdesignand shaftseals ensure that theo gases do nanix. Air is drawnfrom the
machinery space throughfilter and then compresséédfore passing to the scavenge space.
The exhaust gas mayter the turbine directly from thengineor from aconstanfpressure
chamber.Each of the shaft bearinghasits own independeniubrication system,and the
exhaust gas emaf the casing is usually watezooled

2.6. Scavenging

Efficient scavenging is essential to ensure a sufficient supply of fresh air for
combustion. Irthe four-stroke cycle enginthereis an adequate overldggtwea the air inlet
valve openingandthe exhaustvalve closing.With two-stroke cycle enginethis overlap is
limited and some slight mixing of exhawggisesand incoming air does occur.

A number of different scavengingnethodsare in use in slowspeed twestroke
enginesln eachthe freshair entersasthe inlet port is openedy thedownward movement
of the pistonand continues until theort is closedby theupwardmoving piston. Thdlow
path of the scavengair is decidedby the engineport shapeand desgn and the exhaust

16



arrangements. Three basic systems are in use: the cross flow, the loop antfitre. Uil
modernslow-speed diesel enginesw use the uniflow scavenging system with a cylinder
head exhaust valve.

2.7. Scavengdires

Cylinder ol can collectin the scavengespaceof anengine.Unburned fuel and carbon
may also be blown into the scavenge space as a residtagftivepiston rings, faultyiming,
a defective injector, etc. A buidp of this flammable mixture presents a dangsa blow
past of hogases fromhe cylinder may ignite thenixture, andcause a scavenge fir&.loss
of enginepower will result, with high exhaust temperatusgghe affected cylinders. The
affected turbechargers may surge and sparks Wwélseerat the scavenge drain©nceafire
is detectedhe engine shoulde sloweddown, fuel shutoff from the affectedcylindersand
cylinder lubricationincreasedAll the scavenge drains shoule closedA small fire will
quickly burnout, but where the fire peststhe enginemust be stopped. A fire extinguishing
medium shouldhen beinjected throughhe fittings providedn the scavenge trunking. On
no account shoulthe trunkingbe openedip. To avoid scavengdires occurringthe engine
timing andequipment mimtenanceshouldbe correctly carriedout. The scavenge trunking
should be regularly inspectaad cleaned if necessary. Where carbon or oil build éipund
in thescavenge, its sourahouldbe detectednd the faultemediedScavenge drains should
beregularly blown and angil dischargesnvestigatedht the first opportunity.

BREATHER

SCAV PRES
Out Out

SCAV SCAV  SCAV  SCAV  PRES
N N

(OPTIONAL)

Figure 2.6 Scavenge
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Figure 2.7 Gl scavenge pump body
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u Use technical English about Ship Engineering technology.

Steps Of Process Suggestions
U Translde the text about cargo shi
below. U Use technical English dictionar
U Researchsimilar texts about foustroke 9 Y-
engines

A four-stroke engine, also known as feaycle, is an internal combustion engine in
which the piston completes four separate streketake, compression, power, and exhaust
during two separate revolutions of the engine's crankshaft, and one single thermodynamic
cycle.

There are two common types of engines, which are closely related to each other but
have major differences in thadesign and behavior. The earliest of these to be developed is
the Otto cycle engine which was developed in 1876 by Nikolas August Otto in Cologne,
Germany, [ 1] after the operation principle de
This engine is mostften referred to as a petrol engine or gasoline engine, after the fuel that
powers it.[2] The second type of feaycle engine is the Diesel engine developed in 1893 by
Rudolph Diesel, also of Germany. Diesel created his engine to maximize efficierady whi
was lacking in the Otto engine. There are several major differences between the Otto cycle
engine and the fotrycle diesel engine. The diesel engine is made in both-@yuele and a
four-cycle version. Ironically Otto's company Deutz AG produces piiyndiesel engines in
the modern era

CHECKLIST
| f you have behaviors |l i sted bel ow, eval u
your earned skills within the scope of this
Evaluation Criteria Yes No

1. Do youlearn diesel engines?

Do you know two and four stroke?

3. Do you know the difference between two and four
strokes?

4. Can you describe scavenging?

N

EVALUATION
Please review o u r " afisWers in the form at the end of the evaluation. If you do

not find yourself enoughrepeatearning activity. If you give all your answers "Yes" to all
questions, pass to the "Measuring and Evaluation".

19



Completethese sentences.

1. Thediesel engine is

2.  Thefour-stroke cycle is

3. Thetwo-stroke cyclds

4, The engine is made up

5.  The pistonis solidly connected

6. Themain difference between the two cycles is

7. A bast pat of the cycle of an internd combustim engireis

8. Efficient scavenging is

9. A numberof different scavengingethodsare

10. Unburned fuel and carbanay also be

EVALUATION
Please review o u r 'bansiers in the form at the end of the evaluation. If you do

not find yourself enoughrepeatearning activity. If you give all your answers "Yes" to all
questions, pag®e the "Measuring and Evaluation".

20



LEARNING ACTIVITY -3

( AIM )

You will learn names of documents that used at ships.

(SEARCH )

1] Visit a harbor and try to find out what kind of documents does a ship require.

3. FUEL-OIL SYSTEM

3.1.Fuel Oil System

Thefuel oil systemfor a dieselenginecanbe consideredn two parts- the fuel supply
and the fuelnjection systems. Fuel supply deals with thevision offuel oil suitable for
useby theinjection system.

3.2.Fuel Oil Supply for A Two-Stroke Diesel

A slow-sped two-strokedieselis usually arrangedo operatecontinuouslyon heavy
fuel and haveavailablea dieseloil supplyfor maneuvering conditions.

After passing througleentrifuges the cleaned, heatitlis pumpedto a dailyservice
tank.Fromthedaily sevice tanktheoil flows througha threeway valve to a mixing tank.

A flow meter is fitted into the system to indicditesl consumptionBoosterpumpsare
usedto pump the oil throughheaters and viscosity regulatorto the enginedriven fuel
pumps.The fuel pumpswill dischargehigh-pressurefuel to their respectivanjectors.The
viscosity regulator controlshe fuel oil temperaturén orderto provide the correct viscosity
for combustion. A pressuresgulating valve ensurea constanpressure suppito the
enginedriven pumps,and a prewarming bypassis usedto heatup the fuel beforestarting
theengine. A diesel oil daily service tank may be installediamdnnectedo the system via
a threeway valve. Theenginecan be startedip and maneuveredn dieseloil or evena
blendof dieselandheavy fueloil. Themixing tankis usedto collectrecirculatedil andalso
actsas a bufferor reserve tank as it will supply fuelhen the daily service tank empty.
The systemincludesvarioussafetydevices suchaslow-level alarmsandremotelyoperated
tank outletvalveswhich canbeclosedin theevent of dire.

3.3.Fuel Injection

Thefunction of thefuel injectionsystem is to providéhe rightamountof fuel at the
right moment and in a suitable condition for the combustiorprocess. Therenust
thereforebe someform of measured fuesupply, a means of timing thaelivery and the

21



atomization ofthe fuel. The injection ofthe fuel is achievedby thelocationof cams on a
camshaft. This camaslft rotates at engingpeed for a twatroke engine andt half engine
speedfor a fourstroke. There aretwo basic systemin use, eachof which employsa
combinationof mechanicaland hydraulic operations. Themostcommonsystem is the jerk
pump;the otteris thecommonrail.

3.4.Jerk Pump System

In the jerk pump system of fuel injectioa separaténjector pump exists foeach
cylinder. Theinjector pumpis usually operatednceevery cycle by a cam on tliamshatft.
The barrel andplunger of the injector pump are dimensionet suit the engine fuel
requirementsPorts in the barrel anslots in the plunger or adjustable spill valves serve to
regulate thduel delivery (amoredetailedexplanatiorfollows). Eachinjector pumpsupplies
theinjectoror injectorsfor onecylinder. Theneedle valve in thajector will lift at a preset
pressure which ensures thhe fuelwill atomize onceit enters thecylinder. Therearetwo
particulartypesof fuel pumpin use,the valve-controlleddischargetype and the helix or
helical edgepump. Valvecontrolledpumps are usedn slowspeedwo-stroke enginesnd
thehelix type forall medium andigh-speedour-stroke engines.

3.4.1.Helix-Type Injector Pump

Theinjectorpumpis operatedy a cam whichdrivesthe plungerup anddown.The
timing of theinjection canbealteredby raisingor loweringthe pumpplungerin relationto
thecam.Thepumphas a constant stroke and the amount of fuel delivered is regulated by
rotating the pump plunger which has a spégciatranged helical groove cut inito

3.4.2.Valve-Controlled Pump

In the variable injection timing (VIT) pump used in MAN B&W engines the governor
output shaft is the controlling parameter. Two linkages are actbgtdabregulatingshaftof
the governor. Theuppercontrol linkage changethe injection timing by raising or lowering
the plungerin relationto thecam. Thelower linkage rotates the pump plungardthus the
helix in order to vary the pump output.
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Figure 3.1 Injector pump with detail view showing ports and plunger
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