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HEPEJIMOBA

MeToau4Hi pekoMeHAaIlll 10 CaMOCTIMHOI poOOTH 3100yBaviB
nepuioro (0akanaBpChbKOTO) piBHS BHUINOI OCBITH KopabieOysiB-
HUX CIICHIaIbHOCTEH 3 JUCHHUILUIIHU «AHIJIIHChKAa MOBa JIJIS KOpa-
OneOyIIBHUKIBY YKJIAJIEHO BIAMOBIIHO JO poO0Y0i HaBYAIBHOL
IporpaMM JUCHMILUIIHK 1 CHOPSMOBAHO Ha PO3BUTOK Y CTY/IEHTIB
HaBUYOK YHUTAHHS, PO3YMIHHSA Ta aHai3y aHINIOMOBHHX Ipode-
CIMHO-OpPIEHTOBAaHUX TEKCTIB, 30arayeHHs CIOBHUKOBOIO 3aracy,
TOOTO Ha MIATOTOBKY MaOyTHIX 1HXXeHepiB-KopalneOyJiBHUKIB 710
BUKOPUCTAHHS aHTIIIKCHKOT MOBH y PO ECitHOMY CepeIOBHIIT.

3aBnaHHsIMH TUCIHILIIHE € (JOpMyBaHHS HEOOX1THOI KOMYyHIKa-
TUBHOI CIIPOMOMKHOCTI y cepax npodeciitHoro CrijKyBaHHs B YCHIN
1 MUCHMOBIH (hopMax; po3yMiHHS Ta MEPEKIIa]] IHIIIOMOBHUX JKEPET;
YIOCKOHAJICHHsSI KOMYHIKaTUBHUX YMiHb 1 HABHYOK BOJIOMIHHS 1HO-
3€MHOI0 MOBOIO IIPH CHIJIKYBaHHI 3 poeciifiHoi TeMaTHKH.

Camocriiina po0oTa cTyneHTa cipusie (OpMyBaHHIO aBTOHOM-
HOCTI y HaBYaHHI, PO3BUTKY HABHYOK CAMOKOHTPOJIO, BIJIOBI-
JTAJIBHOCTI 3a pe3ysbTaTH BIACHOI AISIIBHOCTI Ta 37aTHOCTI edek-
TUBHO OTIPAIbOBYBaTH iH(pOpMaLito O3 CynpoBOIy BUKIIAIa4a.

3MICT peKOMeH/Ialllii OXOIUIFE KITFOYOBI TEMH, IO BIIMOBiAA-
I0Th CTPYKTYp1 (haxoBOi MiJJTOTOBKM MaiOyTHIX KopalneOy/1iBHUKIB,
30KpeMa TUTAHHS KOHCTPYKTHBHHMX XapaKTEPHCTHK 1 OCTIMHOCTI
CyZlHa, MarepiaiiB Julsl CyTHOOYIyBaHHs, MEXaHIYHUX Ta EIEKTPUY-
HUX cucTeM cyaHa. J[o6ip marepiary 341HCHEHO 3 ypaXyBaHHAM HOro
aKTyaJIbHOCTI, iIH()OPMATUBHOCTI Ta MPAKTUYHOT CLIPSIMOBAHOCTI.

Po6ota 3 maHMU METOAMYHUMHU PEKOMEHJIAMISIMU CIIPUSTHME
iHTeHCcudiKalil npolecy BUBYEHHS MpodeciiiHoi aHITiichKol MOBH
Ta pO3yMiHHS HayKOBO-TEXHIYHHUX TEKCTIB 3a (paxoMm.
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IMAM’ATKA IJISA KOPUCTYBAUYIB

Kpok 1: Ilpounraiite BnpaBu nepen uutaHHaM (Pre-reading
exercises). BoHu miAroTyioTs Bac A0 CIPUAHSATTS TEXHIYHOI JIEK-
CHKH Ta OCHOBHUX 11€H.

Kpok 2: YBaxHO mpouuTaidiTe TEKCT. 3p0o0iTh HOTATKH IIO00
KITFOYOBUX TEPMIiHIB a00 1/1eH.

Kpox 3: Buxonaiite BmnpaBu micis uurtands (Post-read-
ing exercises). BoHM BMIIIyIOTh JIEKCHKO-I'paMaTH4HI 3aBJaHHS,
NUTAHHS Ha PO3YMIHHS TEKCTY Ta BIIPABH HA BHUPIIICHHS MEBHHUX
npodeciiHuX mpooIeM.

Kpok 4: BuxopucroByiiTe mocapiif, o0 3akpiluTH 3HaHHS
¢daxoBoi nexkcuku. CrnpoOyiiTe BKMBaTH HOBI TEPMiHH y CBOIX
PEUCHHSIX.



Unit 1
Basic Ship Construction
and Naval Architecture Terms

PRE-READING EXERCISES
Exercise 1. Answer the questions before reading the text:
Why is it important to know the main dimensions of a ship?
Which ship measurements might influence safety at sea?
What parts of a ship do you think are measured from the keel?

Exercise 2. Look at the following terms and try to guess their
meaning or explain them from your professional knowledge:

length overall ~ breadth extreme draught

freeboard camber sheer bilge

Exercise 3. Decide whether the statements are true or false
before reading the text:

Length overall is shorter than the length between perpendi-
culars.

Freeboard shows how deeply a ship can be safely loaded.

Camber and sheer describe the curvature of the ship’s deck.

Port and Starboard Sides: Viewing the ship from the aft, the
left side of the ship is called the Port side, and the right, is called
the Starboard side.

Length overall: The distance from the extreme fore part of
the ship to a similar point aft and is the greatest length of the ship.
This length is important when docking.
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Length between perpendiculars: The fore perpendicular is
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Ship size (front view)

Breadth Extreme
Molded Breadth =Registered Breadth

X

¥\Camber
Upper Deck
Freeboard

Outside
f'oaded|Waterllfine) Plating
LS VYIS EulllDraft!




Breadth extreme: The greatest breadth of the ship, measured
to the outside of the shell plating.

Breadth moulded: The greatest breadth of the ship, measured
to the inside of the inside strakes of shell plating.

Depth extreme: The depth of the ship measured from the
underside of the keel to the top of the deck beam at the side of the
uppermost continuous deck amidships.

Depth moulded: The depth measured from the top of the keel.

Draught extreme: The distance from the bottom of the keel to
the waterline. The load draught is the maximum draught to which
a vessel may be loaded.

Draught moulded: The draught measured from the top of the
keel to the waterline.

Freeboard: The distance from the waterline to the top of the
deck plating at the side of the deck amidships.Freeboard represents
the safety margin showing to what depths a ship may be loaded
under various service conditions—e.g., the type of cargo, the waters
to be navigated, and the season of the year.

Camber or round of beam: The transverse curvature of the
deck from the centreline down to the sides. This camber is used on
exposed decks to drive water to the sides of the ship. Other decks
are often cambered. Most modern ships have decks which are flat
transversely over the width of the hatch or centre tanks and slope
down towards the side of the ship.

Sheer: The curvature of the deck in a fore and aft direction,
rising from midships to a maximum at the ends. The sheer
forward is usually twice that aft. Sheer on exposed decks makes
a ship more seaworthy by raising the deck at the fore and after
ends further from the water and by reducing the volume of water
coming on the deck.

Rise of floor: The bottom shell of a ship is sometimes sloped
up from the keel to the bilge to facilitate drainage. This rise of
floor is small, 150 mm being usual.



Bilge radius: The radius of the arc connecting the side of the
ship to the bottom at the midship portion of the ship.

Tumble home: In some ships the midship side shell in the
region of the upper deck is curved slightly towards the centreline,
thus reducing the width of the upper deck and decks above. Such
a tumble home improves the appearance of the ship.

Strake: external hull of a ship consists of bottom shell, side
shell and deck which are formed by longitudinal strips plating
called strake. Or continue the range of plate forming the side of the
vessel, or metal plate extending the ship’s hull from stem to stern.

Bilge strake: strake at the turn of the bilge called.

Sheer strake and its importance: it is the largest continuous
strake at the top of the side of the vessel on the main deck. Or
uppermost strakes of side plating which meet the upper deck. It is
10-20 % thicker than other side plating.

IMPORTANCE: when vessel is bending to forces from
tension to compression and sheer strake is subjected to maximum
compressive and tensile stress. Which contributes to the strength of
the hull.

Stringer: the stiffners used to strengthen the sides surface of
the ship are called, without stringer the hull shape does not form.

Coffin plate: used to connect the stern frame to the flat plate
keel.

Shoe plate: used to connect stem to the flat plate keel.

Margin plate: at bilges, the tank top may be either continued
straight out to the shell by means of a tank margin plate. Which
is water tight and sets an angle of about 450 to the tank top and
meets the shell almost at right angle.

Bulwark: It is a solid wall that extends above the weather
deck or any other deck to be exposed to weather and fitted for the
safety of the crew. At Least 1 m in height spacing of stays and is

not exceed 1.2 m on the forecastle.
Source: https://www.marinesite.info/2021/04/basic-ship-construction-and-
naval.html



POST-READING EXERCISES

Exercise 1. Answer the questions according to the text:

What is the difference between length overall and length
between perpendiculars?

What is the function of freeboard in ship safety?

Why are camber and sheer used on exposed decks?

What is the purpose of the rise of floor in ship construction?

Why is the sheer strake thicker than other side plating?

Exercise 2. Match the shipbuilding term with its correct

description:
Term
1. Length overall
2. Breadth extreme
3. Depth extreme
4. Draught extreme
5. Freeboard
6. Camber
7. Sheer
Description

a) The vertical distance from the bottom of the keel to the
waterline

b) The distance from the waterline to the deck at the side of
the ship

c) The greatest length of the vessel measured from the
forwardmost point to the aftermost point

d) The transverse curvature of the deck from the centerline to
the sides

e) The vertical distance from the keel to the deck beam at the
side of the upper deck

f) The greatest width of the ship measured outside the shell
plating

g) The longitudinal curvature of the deck rising toward the
bow and stern
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Exercise 3. Find the terms in the text that correspond to
the following descriptions:

1. The curved connection between the bottom and the side of
the ship.

2. A plate used to connect the stern frame to the flat plate
keel.

3. A strong upper strake of side plating on the main deck.

4. A solid wall above the weather deck protecting the crew.

Exercise 4. Complete the sentence using information from
the text:

1. The distance between the fore perpendicular and the after
perpendicular is called

2. The curvature of the deck from midships to the bow and
stern is known as

3. The bottom shell may rise from the keel to the bilge to
improve

4. A solid protectlve wall above the weather deck is called

Exercise 5. Problem-solving task:

A naval architect is designing a cargo vessel that will operate
in rough seas. Explain which structural features described in the
text (for example camber, sheer, freeboard, or bilge design) help
improve seaworthiness and safety. Give at least three examples and
explain their function.

Exercise 6. Find in the text words or phrases that mean the
same as the following:
1. greatest length of the ship
curved surface of the deck
outside metal covering of the ship
vertical distance from keel to waterline
safety margin above water

Nk
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Exercise 7. Choose the correct term to complete the
sentence:

1. The distance from the keel to the waterline is called

a) breadth

b) draught

c) freeboard

2. The curved connection between the bottom and the side of
the ship is called

a) bilge radius

b) camber

c) sheer

3. The upward curvature of the deck from midships to the
bow and stern is called

a) camber

b) tumblehome

c) sheer

4. The strongest upper plate along the side of the ship is the

a) margin plate

b) sheer strake

c) bilge strake

5. The protective wall above the weather deck is the

a) bulwark

b) stringer

c) strake

Exercise 8. Rearrange the words to make correct
sentences:

1. greatest/ length / ship / the / overall / is / the / length / of / the

2. waterline / the / keel / draught / the / from / distance / the /
s/ to / the

3. camber / deck / the / helps / drain / water / the / from

4. sheer / the / seaworthiness / improves / ship / of / the

12



Exercise 9. Unscramble the shipbuilding terms:

1. RBEFADROE
2. HRESE

3. BGLIE

4. TERSMAK

5. REKSTA

Exercise 10. Match the term with its function:

Term Function

Freeboard A. helps drain water from the deck
Camber B. indicates safe loading level

Sheer C. improves seaworthiness

Bilge radius D. connects the ship’s bottom and side

Exercise 11. Test. Choose the correct naval architecture
term:

1. The largest width of the ship measured outside the hull
plating is

a) breadth moulded

b) breadth extreme

¢) beam radius

2. The structural plate connecting the stern frame to the keel is

a) shoe plate

b) coffin plate

¢) margin plate

3. The continuous strip of hull plating from bow to stern is called

a) frame

b) strake

c) beam

4. The inward curvature of the ship’s sides near the deck is
called

a) camber

b) tumblehome

c) sheer

13



Exercise 12. Mini problem-solving task:

A ship designer wants to improve seaworthiness and deck
drainage.

Which structural features mentioned in the text would help
achieve this goal?

Explain how at least three of the following features contribute
to safety: camber, sheer, freeboard, rise of floor.

14



Unit 2
Fundamentals of Ship Stability

PRE-READING EXERCISES

Exercise 1. Look at the title Fundamentals of Ship Stability.
What topics do you expect to read about? Choose three:

center of gravity engine power flooding

navigation systems buoyancy cargo loading

Exercise 2. Match the term with its meaning before reading
the text. Try to guess:

1. Buoyancy a) water entering the ship

2. Center of gravity b) tilting of the ship to one side

3. Flooding ¢) force that pushes the ship upward
4. List d) point where weight is concentrated

Exercise 3. Complete the sentences with your own ideas:
1. A ship returns to its original position when...

2. Stability is important because...

3. Cargo loading can affect...

A ship’s stability can be defined as its ability and tendency to
return to its original state as it completes its tasks and occasionally
used to extremes of its capabilities. The stability factor plays
a part when a vessel interacts with external forces when they are
applied and removed; making the vessel, at first sustaining the
application of a certain force and returning/adjusting itself to the
initial state upon removal of the force. Stability also focuses on

15



a vessel’s behavior at sea by calculations concerning its center of
gravity, buoyancy and the relationships between the two factors.

There are two types of stability calculations; damage and
intact stability where the main difference lies in the focus
and the difficulty in generating data. Intact stability involves
a straightforward calculation between all center masses of objects
on the vessel as well as the vessel itself; computed and calculated
to identify the center of gravity and buoyancy of the hull. Cargo
arrangement+loading, crane operation and design sea is also
considered.

16



Damage stability is more challenging due to the long time
to gather the necessary variables with the latter also changing
due to the situation at hand. What are the potential hazards at
sea? Flooding is usually common and there lies the first threat
to stability. However since a vessel consists of many interlinked
parts which maintain stability with their own characteristics
without which a ship will behave differently. Loss of stability
during flooding may also occur due to the free surface effect; water
accumulating in the hull usually drains to the bilges which lowers
its center of gravity; however if a ship is inclined to any degree
(e.g. a wave strike) fluids in bilges move and make the ship list.

A ship is at equilibrium when its weight acts down through
a center of gravity, equal to the up-thrust force of water acting on
the center of buoyancy with both forces being at a vertical line.

&
N
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Stability in a flood is also lost due to seawater filling up the
empty tank which takes its buoyancy resulting in that section of
the ship lowering into water; creating a list unless the tank is on
the center-line of the vessel. Stability calculations show that when
a tank is filled the contents are assumed to be lost and replaced
by seawater. However if the contents are lighter than seawater,
(e.g light oil) then buoyancy is lost and a list happens.

Calculations, the challenging aspect of stability is of two
approaches; deterministic and probabilistic. Deterministic approach
bases the ship’s subdivisions/division of the ship into smaller
compartments on theoretical principles. Standard dimensions of
damage used in the deterministic approach extending anywhere
along the ship’s length and/or between transverse bulkheads;
depending on requirements. The probabilistic approach applies to
cargo ships of length above 80M which in-turn evade deterministic
methods. This principle works by a pattern of accidents whose
consequences are used to improve ship designs. Probabilistic
approach is also based on statistical evidences relating to ship
design choices, situations at sea (collisions, weather conditions).

Probabilistic method is made from three probabilities
that relate to subdivision and damage stability requirements;
probability of occurrence/damage to the ship, probability of
damage in a certain location and property of flooding and
assessing the on-deck situation.

So which is the most beneficial attitude towards stability of
your vessel? The best answer lies within the degree of negativity
and the management of factors that go with that method as
negativity persists with some factors in maritime; evaded by some
methods and maximised by others. Starting from the deterministic
method, the consequences of taking such approach are the
creation of damage cases the number of which along with the
number of compartments/sub-divisions involved depends on the
ship’s dimensions. Each loading condition has to be considered
along with compiling all applicable criteria.

18



Probabilistic approach is more realistic and practical as all
ideas are based on real incidents where design choices of similar
vessels can easily be fixed and future casualties avoided. However,
this method is considerably old (devised in 1973) and with new
vessel builds being designed and produced, with emphasis on
safety therefore this method is mute regarding builds that never
saw accidents.

While theoretical methods composed of ideas that may
share similar characteristics to newer vessel builds, (which
maybe constructed on older principles) and thus be valid when
considering the stability issue aboard newer vessels; the fact
remains that the ideas are still theories and yet to have seen
practical application. Along with this, the theories have a chance to
be wrong as new technology, though tested before implementation
may still respond and work differently to the theory. Whereas the
probabilistic approach which was based on real-life accidents
where technology was, possibly modern to the times of the
incident therefore making the conclusions drawn more accurate.
Regardless, this leaves the question which attitude to adopt
regarding stability of a vessel.

However, in the maritime industry the stakes are always high
and the margin for error is low which warrants an experienced
approach of aspects that were tested and have a higher guarantee
of working. Experience is key to avoiding errors in maritime
where errors and mishaps are easier to detect prior to conducting

operations at sea.
Source: https://www.hendersongroup.org/approaching-naval-stability/
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POST-READING EXERCISES

Exercise 1. Check your understanding. Answer the

questions:

20

1. What is ship stability?

What two main forces affect stability?

What is the difference between intact and damage stability?
Why is flooding dangerous for stability?

What is the free surface effect?

ANl

Exercise 2. Find the key terms in the text that mean:
ability to return to original position

upward force of water

water entering the ship

division of the ship into compartments

based on real accidents

A

Exercise 3. Choose the correct answer:
1. A ship is stable when

a) it moves quickly

b) it returns to its original position

¢) it carries more cargo

2. The center of gravity is

a) where buoyancy acts

b) where weight acts

¢) where water enters

3. Free surface effect happens when
a) cargo shifts

b) water moves inside the ship

¢) the engine stops

4. Deterministic method is based on
a) real accidents

b) theoretical models

c¢) weather forecasts



5. Probabilistic method is based on
a) statistics and past incidents

b) ship speed

¢) fuel consumption

Exercise 4. Rearrange the words to make sentences:
1. ship/returns / stable / a / position / its / original / to
2. buoyancy / upward / force / is / an

3. flooding / stability / reduces / ship / of / the

4. gravity / center / acts / weight / through / the / of

Exercise 5. Unscramble the terms:

1. YTOBANCUY

2. GYTRAVI

3. DOOFLING

4. LISET

5. TYBILSTA

Exercise 6. Match the concept with explanation:

Free surface effect A. water movement inside tanks
causing instability

Intact stability B. stability of an undamaged ship

Damage stability C. stability after flooding

Center of buoyancy D. point where upward force acts

Exercise 7. Each sentence has one mistake. Correct it:
1. Buoyancy pulls the ship downward.

2. Flooding improves ship stability.

3. The center of gravity is where buoyancy acts.

4. Probabilistic method is purely theoretical.

21



Exercise 8. Problem-solving task. Situation:

A ship starts listing after taking water into one compartment.
Answer the questions:

1. What is the main reason for the list?

2. Which effect is responsible for increasing instability?

3. What can engineers do to reduce the problem?

22



Unit 3
Role of Ship Machinery Systems
in Vessel Operations

PRE-READING EXERCISES
Exercise 1. Key idea activation. Complete the sentences
using your own ideas:
1. Ship machinery systems are important because
2. The main engine is responsible for
3. Auxiliary systems help the ship to
4. A failure in machinery can lead to

Exercise 2. Tick the topics you expect to read about:
propulsion systems crew management auxiliary machinery
navigation charts  system failures maintenance

Exercise 3. Complete the sentences with suitable words:
1. A ship must operate (continuously / rarely) at sea.
2. Machinery systems work as an (isolated /
integrated) network.
3. Equipment failure can affect the ship’s
(operation / decoration).

Ship machinery systems play a decisive role in the safe,
efficient, and continuous operation of commercial vessels.
Beyond propulsion, these systems directly support navigation,
cargo handling, onboard safety functions, and compliance with
international regulations.
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From a practical engine room perspective, machinery systems
are not isolated units. Propulsion plants, auxiliary machinery,
fuel systems, electrical power generation, automation, and safety
systems operate as an integrated network. The performance
or failure of one system has immediate consequences on the
vessel’s overall operational capability.

During normal sea passage, machinery systems ensure speed
control, maneuverability, redundancy, and operational reliability.
In port, they support cargo operations, ballast management, peak
electrical loads, and critical safety systems. Any weakness in
machinery readiness can result in delays, off-hire situations, or
increased exposure during inspections and audits.

For engine room personnel, understanding the operational role
of machinery systems goes beyond knowing individual pieces of
equipment. It requires a system-based approach, where interactions
between systems, load conditions, redundancy philosophy, and
operational limits are clearly understood.

This is especially critical on tankers and other specialized
vessels, where machinery performance is directly linked to cargo
safety, environmental protection, and regulatory compliance.
Small deviations in operation or maintenance can have significant
operational and commercial consequences.

In real operations, many incidents do not originate from major
failures, but from degraded performance, incorrect operation, or
lack of situational awareness between interconnected systems.
Effective machinery management therefore relies on continuous
monitoring, preventive maintenance, proper operating procedures,
and sound engineering judgment by the engine department.

Main Propulsion Systems on Commercial Vessels. Main
propulsion systems are the primary element of vessel mobility
and operational capability. Their performance directly affects
voyage planning, fuel consumption, schedule reliability and,
most importantly, safety at sea. On board commercial vessels,
propulsion systems are designed to operate continuously under
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varying loads and sea conditions, which places high demands on
both machinery design and operational management.

From an operational engineering perspective, the main
engine is not an isolated unit. Its reliability depends on the correct
interaction between combustion processes, lubrication systems,
cooling systems, fuel treatment, control systems and the propeller
arrangement. Any imbalance or degradation in one of these
supporting elements can quickly translate into reduced efficiency,
increased wear or unplanned downtime.

In daily operations, propulsion-related issues rarely arise
from sudden catastrophic failures. More commonly, they develop
progressively through factors such as improper load management,
inadequate maintenance planning, poor fuel quality control
or deviations from recommended operating parameters. Early
recognition of abnormal trends-such as increases or deviations
in exhaust temperatures, fuel index deviations, abnormal lube
oil consumption, or unusual vibration patterns — is a critical
responsibility of the engine room team.

Effective management of main propulsion systems requires
a combination of technical knowledge, operational discipline
and situational awareness. Chief Engineers must balance engine
load, fuel efficiency and machinery protection while adapting
to commercial pressures, weather conditions and voyage
requirements. Sound decision-making in propulsion management
is essential to safe, economical and reliable vessel operations.

Auxiliary Machinery Systems in Ship Engine Rooms.
Auxiliary machinery systems provide the essential support
functions that allow the main propulsion plant and the vessel as
a whole to operate safely, efficiently, and continuously. Although
they often receive less attention than the main engine, auxiliary
systems are frequently the source of operational limitations,
delays, and incidents when they are not properly managed.

These systems include, among others, cooling water
systems, lubrication oil systems, compressed air systems, boilers,
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freshwater generation, bilge and ballast systems, steering gear
hydraulics, and cargo-related auxiliary equipment. Each of these
systems plays a critical role in maintaining machinery availability
and overall ship readiness.

From an operational point of view, auxiliary machinery
systems are highly interdependent. A failure in a cooling pump,
air compressor, or fuel transfer system can quickly escalate into
propulsion limitations, partial or total blackout situations, or even
loss of maneuverability. For this reason, auxiliary systems must be
treated as mission-critical equipment, not as secondary machinery.

In practice, auxiliary machinery failures are often linked
to inadequate preventive maintenance, poor housekeeping,
contamination issues, or non-compliance with standard operating
procedures. Blocked heat exchangers, leaking valves, degraded
seals, moisture in air systems, and incorrect system line-ups are
common situations encountered during daily operations and port
stays.

Effective management of auxiliary machinery systems relies
on structured maintenance planning, clear operational procedures
and continuous monitoring. Chief Engineers must ensure
redundancy is preserved, standby equipment is functional and
crew members clearly understand system line-ups and operational
limitations. A well-maintained auxiliary plant is a key factor in
reducing operational risk and maintaining compliance with class,

flag state and charterer requirements.
Source: https://oceum.com.br/ship-machinery-systems/
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POST-READING EXERCISES

Exercise 4. Answer the questions:

1. Why are machinery systems important for vessel
operations?

2. Why are machinery systems considered an integrated
network?

3. What happens if one system fails?

4. What is the role of auxiliary machinery?

5. Why is preventive maintenance important?

Exercise 5. Find words/phrases in the text that mean:
continuous operation of the ship

supporting equipment for the main engine

ability to continue working in case of failure
gradual worsening of performance

careful observation of system condition

A

Exercise 6. Choose the correct answer:
1. Machinery systems are

a) independent units

b) interconnected systems

¢) optional equipment

2. Auxiliary systems are

a) unimportant

b) only used in emergencies

c) essential for ship operation

3. Most failures occur due to

a) sudden explosions

b) gradual problems and poor operation
¢) design errors only

4. Preventive maintenance helps to

a) increase failures

b) avoid breakdowns

¢) reduce speed
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5. Redundancy means
a) having backup systems
b) removing equipment
¢) reducing maintenance

Exercise 7. Rearrange the words to make sentences:

1. systems/machinery / operate / integrated / as / network / an
2. auxiliary / support / systems / main / engine / the

3. failures / caused / often / are / maintenance / poor / by

4. monitoring / helps / problems / detect / early

Exercise 8. Unscramble the terms:

1. NOISRLOPUP

2. YIRALIXUA

3. TNEENIAMATNC

4. YTILIBAILER

5. GNIROTINOM

Exercise 9. Match the system with its function:

Propulsion system A. reduces friction

Cooling system B. supplies power

Lubrication system C. removes excess heat

Electrical system D. provides movement of the vessel

Exercise 10. Find and correct the mistake:

1. Machinery systems work independently.

2. Auxiliary systems are not important.

3. Most failures are sudden and unpredictable.
4. Preventive maintenance increases risk.

Exercise 11. Complete the summary. Use the words:

(propulsion, auxiliary, maintenance, monitoring, failures)

1 Ship machinery systems include and
systems.



2 Their reliability depends on proper and
continuous

3 Most occur due to gradual problems rather than
sudden breakdowns.

Exercise 12. Problem-solving task. Situation:

A ship experiences a loss of maneuverability due to a failure in
a cooling system.

Answer the questions in writing:

1. How can a cooling system failure affect propulsion?

2. What could be the possible cause of this failure?

3. What actions should the engineer take?
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Unit 4
Materials in Shipbuilding

PRE-READING EXERCISES
Exercise 1. Complete the sentences:
1. Ships are built from different materials because

2. Steel is commonly used in shipbuilding because

3. Lightweight materials are important because

Exercise 2. Predict the content. Tick the materials you

expect to read about:

Steel plastic aluminium copper alloys wood

Exercise 3. Match the term with its meaning:
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1. Hull a. damage caused by chemical reaction (e.g. rust)
2. Alloy b. ability to resist forces
3. Corrosion c. mixture of metals
4. Strength d. outer body of a ship
Exercise 4. Choose the correct option:
1. Ship materials must be:
a) weak
b) durable
2. Corrosion is caused by:
a) saltwater
b) air only



3. Aluminium is:
a) heavier than steel
b) lighter than steel

MOST COMMONLY USED MATERIALS
FOR SHIPBUILDING

Steel: This is a highly versatile ship construction material and
is used extensively on ships for the making of its integral structure
and parts.

Steel has been in use for over 150 years in the shipbuilding
industry, thanks to its excellent mechanical properties and low
cost. One major drawback of employing steel in ship constructions
is the weight of steel. For the construction of the hull of a ship,
mild steel containing 0.15 % to 0.23 % carbon, and reasonably
high manganese content is used. Sulphur and phosphorus contents
in the mild steel are kept to a minimum (less than 0.05 %) as
higher contents of each hamper the welding properties of the steel.
Furthermore, cracks and such can develop easily during the rolling
process if the sulphur content is high.

High Tensile Steels: Steels which have higher strength
than that of mild steel are employed in the more stressed regions
of large tankers, container ships and bulk carriers. They are often
used for the deck and bottom regions of larger tankers as well. As
this leads to a reduction in the scantlings of these structural items,
it proves advantageous both for the shipbuilder and owner.

Some integral parts of the ship that are made of steel include;
the thickness stringer plate, rounded gunwales, sheerstrake, Bilge
strake, deck strake in the way of the longitudinal bulkheads,
main deck plating, bottom plating, keel, and the upper strake
of longitudinal bulkheads. Mast tables, crosstrees, etc., may be
fabricated from welded steel plates and sections. Derrick booms,
as a rule, are welded lengths of seamless tubular steel.

31



Aluminium Alloys: There are three main advantages which
Aluminium alloys have over mild steel in the construction of ships.

1. Aluminium is lighter than mild steel and studies suggest
that up to 60 percent of the weight of a steel structure can be saved
by using Al alloys. For merchant vessels, this is a key advantage
for increasing the cargo carrying capacity of ships.

2. Aluminium is highly resistant to corrosion

3. Its non-magnetic properties and low-cost maintenance

The most often used Al-alloys used in shipbuilding are the
5083 type for plates and 6082 for extrusions. These alloys are
reliable in marine service as well as during manufacture. It has
estimated that the selection of Al-Mg (Aluminium-Magnesium)
type alloys brings a potential for at least 10 % lower costs in
respect of the heat-treatable, and appears favourable after a total
estimation for applicability in shipbuilding

Excellent corrosion properties of aluminium can be used easily,
but correct maintenance procedures and careful insulation from the
adjoining steel structures are necessary when using this material.

A major disadvantage of the use of aluminium alloys is their
high initial cost (They are estimated to cost 8 to 10 times the price
of steel per tonnage). This high initial cost must be absorbed by an
increase in the earning capacity of the vessel or a major increase
in passenger accommodation on the same draft. Aluminium alloys
can replace carbon steels of normal strength. The weight saved by
using Al alloys improves the ship stability — and allows the design
of narrower ships, which in turn enhances fuel efficiency.

Materials Used on Different Parts of a Ship.

The Shell Plating: This forms the watertight skin of the ship
contributes to the longitudinal strength of the structure and resists
vertical shear forces. The bottom and side shell plating consist of
several flat and curved steel plates are butt welded together. They
are of greater length than breadth.

Insulation: A steel hull structure is an excellent conductor of
heat. Some form of insulation must be provided at the boundaries
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where there is a requirement to maintain desired temperatures,
such as the refrigeration compartments.

Cork, glass fibre, and different kinds of foam plastics in sheet
or granulated form may be used for insulating purposes. Air
spaces, which are less efficient, may be provided. Glass fibre is
widely used in modern ships as it has several advantages over the
other materials. It is light in weight, tends to be vermin-proof, does
not absorb moisture and is fire-resistant.

Superstructures: The introduction of aluminium alloy
superstructures has provided increased passenger accommodation on
the same draft, and/or a lowering of the lightweight centre of gravity
with improved stability. These are hence used on passenger ships
and cruise ships. It is possible to accept more significant deformation
in these superstructures than would be possible with steel. This is
brought about by the lighter weight of the aluminium structure.

Watertight Doors: In some instances, it is necessary
to provide access between compartments on either side of
a watertight bulkhead. Hence watertight doors are fitted for this
purpose. For example, in a cargo ship, direct means of access
is required between the engine room and the shaft tunnel. In
passenger ships, watertight doors are found where passengers are
allowed to pass between one point of the accommodation and
another. Mild steel or cast steel watertight doors are fitted below
the water line, which prevents flooding of the compartments when
shut while providing adequate strength in the case of emergencies.

Propellers: As they have to withstand the corrosive effects
of saltwater, ship propellers are constructed from copper alloys
such as brass. These are designed to minimize cavitation, which
happens when a propeller working under heavy load creates
a region of low pressure. Bubbles of water vapour form suddenly
and then burst next to the propeller blades, blasting little pits into
the surface and wearing it away.

The fitting of zinc plates in the way of bronze propellers and
other immersed fittings being used as sacrificial anodes is common
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practice in shipbuilding. These anodes are metals or alloys
attached to the hull, which have more anodic potential than steel
when immersed in sea water.

Hence these anodes supply cathodic protection current and get
consumed in doing so. Regular maintenance and replacement are
hence required in such systems for protection.

Modern anodes are based on alloys of zinc, aluminium, or
magnesium which have undergone many tests to examine their
suitability; high purity zinc anodes are also used. Sacrificial
anodes are fitted with the hull and also often in ballast tanks as well.

Should any part of the anode fall and strike the tank structure
where gaseous conditions exist, an explosion could result and
hence magnesium anodes are not used in the cargo-ballast tanks
of oil carriers owing to spark hazards. Aluminium anode system is
employed in tankers, and they are only fitted in locations where the

potential energy is less than 28 kg.m.
Source: https://www.marineinsight.com/guidelines/what-materials-are-
used-for-building-ships/

POST-READING EXERCISES
Exercise 5. Answer the questions:
Why is steel widely used in shipbuilding?
What are the disadvantages of steel?
Where are high tensile steels used?
What are the advantages of aluminium alloys?
Why are copper alloys used for propellers?

NS

Exercise 6. Find key terms in the text that mean:
resistance to rust and damage

outer watertight structure of the ship

materials used to reduce heat transfer
protective metals that corrode instead of steel
bubbles forming due to low pressure

A
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Exercise 7. Choose the correct answer:
1. Mild steel contains

a) high carbon

b) low carbon

¢) no carbon

2. Aluminium is preferred because it is
a) heavier

b) lighter

c) weaker

3. High tensile steel is used in

a) low-stress areas

b) highly stressed regions

c¢) decorative parts

4. Propellers are made from

a) steel only

b) copper alloys

¢) plastic

5. Sacrificial anodes are used for
a) decoration

b) corrosion protection

¢) insulation

Exercise 8. Match the material with its function:

Steel A. lightweight structures
Aluminium B. main structural material
Copper alloys C. temperature control
Insulation D. propellers

Exercise 9. Rearrange the words to make sentences:

1. steel / widely / used / shipbuilding / is / in

2. aluminium / lighter / is / than / steel

3. propellers / made / copper / alloys / are / of
4. anodes / protect / corrosion / from / the / hull
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Exercise 10. Unscramble the terms:

1. LESTE

2. MUNIULMA
3. NOISORROC
4. NOITALUSNI
5. REPLELORP

Exercise 11. Find and correct the mistake:

1. Aluminium is heavier than steel.

2. Steel is resistant to corrosion without protection.
3. Propellers are made from plastic.

4. Sacrificial anodes protect themselves, not the ship.

Exercise 12. Complete the summary:
Use the words: (propellers, steel, corrosion, aluminium, insulation)

1. is the main shipbuilding material.
2. is used to reduce weight.

3. Ships must be protected from

4. are made from copper alloys.

5. helps maintain temperature.

Exercise 13. Problem-solving task. Situation:

A ship operates in a highly corrosive marine environment.
Answer the questions:

1. Which materials should be used for protection?

2. What role do sacrificial anodes play?

3. What maintenance actions are necessary?
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GLOSSARY

UNIT 1
Term Definition Translation
Length overall The maximum length of HaiOinpIma
(LOA) the ship measured from the JIOBXKUHA CyIHA
foremost point of the bow (rabapuTHa
to the aftermost point of the ~ moBxuHa)
stern.
Stem The front structural part ¢dopiTeBeHb
forming the bow of the ship.
Length between  The distance between the JTOBKIHA MiXK
perpendiculars fore perpendicular and the aft nepnenaukynspamu
(LBP) perpendicular used in ship
design calculations.
Fore The vertical line where the HOCOBHI
perpendicular summer load waterline meets mepneHIUKYISAP
the stem.
After The vertical line at the after ~ xopmoBuii
perpendicular side of the rudder post or TIEPIICHIUKYIISP

Breadth extreme

Breadth moulded

rudder stock.

The greatest width of the ship
measured outside the shell
plating.

The greatest width of the ship
measured inside the shell
plating.

HaiOlnbLIa mpHUHa

cynHa (rabaputHa)

TEOpETUYHA
LIMPHHA CyIHA
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Term

Definition

Translation

Depth extreme

Depth moulded

Draught extreme

Draught moulded

Freeboard

The vertical distance from the
underside of the keel to the
deck beam at the side of the
upper deck.

The depth measured from the
top of the keel to the deck.
The vertical distance from
the bottom of the keel to the
waterline.

The draught measured from
the top of the keel to the
waterline.

The vertical distance between
the waterline and the deck at
the side of the ship; indicates
loading safety margin.

Camber (round of The transverse curvature of

beam)

Sheer

Rise of floor

Bilge radius

Tumblehome

Strake
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the deck from the centreline to
the sides to help drain water.
The longitudinal upward
curvature of the deck toward
the bow and stern.

The upward slope of the
ship’s bottom from the keel to
the bilge that helps drainage.
The curved section connecting
the ship’s bottom and side at
midship.

Inward curvature of the

ship’s sides above the
waterline.

A continuous strip of plating
forming part of the hull
structure.

rabapuTHa BUCOTA
6opty

TEOpE€TUYHA BUCOTA

6opty
ocaaka CyaHa

TCOPETUYHA OCaJKa

HAJBOIHUN OOPT

nomnepeyHa
KpHUBH3HA NanyoH
(xambep)
MO3I0BKHS
KpUBH3HA Nanyon
(wwip)

miIiioM THUIIA

paziyc cKymu

3aBaj OOpTiB

BCEPENUHY

MOsIC OOLIUBKHA



Term Definition Translation

Bilge strake The plating strip located at the ckymnoBuii mosic
bilge where the bottom meets oOmUBKH
the side.

Sheer strake The uppermost and strongest  mmpcTpex

side plating along the main
deck contributing to hull
strength.
Stringer A longitudinal stiffening CTpUHTEp
member that strengthens the
hull structure.

Coffin plate A plate used to connect the 3’€IHyBaJIbHA
stern frame to the flat plate KOpMOBa TUINTA
keel.

Shoe plate A plate connecting the stem to HocoBa omopHa
the keel. IUIATA

Margin plate A watertight plate connecting  kpaiioBa
the tank top with the shell (MaprinanbHa)
plating near the bilge. IJIMTa

Bulwark A solid protective wall above  dampmGopT
the deck designed for crew
safety.

UNIT 2
Term Definition Translation

Stability The ability of a ship to return  ocriiiHicTh cyaHa
to its original position after
being disturbed

Center of gravity The point through which the = nenTp Barm
total weight of the ship acts

downward
Buoyancy The upward force exerted by  BumTOBXyBaghHA
water that keeps the ship afloat cuna (mmaBydwicTs)
Center of The point through which the  nenTp naByvocTi

buoyancy buoyant force acts upward



Term

Definition

Translation

Intact stability

Damage stability

Flooding

Free surface
effect

List

Equilibrium

Cargo loading
Compartment
Subdivision

Deterministic
method
Probabilistic
method

Bilge

External forces

Up-thrust
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Stability of a ship in normal,
undamaged condition

Stability of a ship after
flooding or structural damage

The entry of water into the

ship’s compartments

The movement of liquid inside
tanks or spaces that reduces

stability

Permanent tilting of a ship to

one side

A state where opposing forces
(weight and buoyancy) are

balanced
The arrangement and

distribution of cargo on board
A separate enclosed space

within the ship

Division of the ship into
compartments for safety
A method based on theoretical

damage scenarios

A method based on statistical
data and real accidents
The lowest part of the ship

where water collects

Forces acting on the ship from
outside (waves, wind, etc.)
Another term for buoyancy
(upward force of water)

OCTIHICTE
HETOIIKOKEHOTO
CyaHa

OCTIIHICTD
MOLIKOIKEHOTO
Cy/iHa
3aTOIICHHS

e(eKT BUIIBHOT
TTOBEPXHi

KpeH
piBHOBara
3aBaHTAXKCHHS
BaHTaXKY

BIJICIK

HOLJI Ha BIJACIKH
JCTePMIHICTUYHUIA
METOJI
IMOBIpHICHUH METOX
TPIOM

30BHIIIHI CUIN

BHUIITOBXYBaJIbHa
cuiia



UNIT 3

Term Definition Translation
Ship machinery  All mechanical and technical cynHOBiI MamHHI
systems systems ensuring vessel CHCTEMH
operation
Propulsion System that moves the ship pylIIiiiHa yCTaHOBKa
system (main engine + propeller)

Main engine

Auxiliary
machinery
Fuel system

Electrical power
generation
Automation
system

Safety systems

Redundancy

Operational
reliability
Maneuverability

Load conditions
Engine room

System-based
approach
Operational
limits

Tanker

Primary engine providing

propulsion power

Supporting equipment for ship

operation

System supplying and treating

fuel

Production of electricity

onboard

System controlling machinery

automatically
Systems ensuring safe
operation of the ship
Availability of backup
systems/components

Ability to function without

failure
Ability to control ship
movement

Different operating loads on

machinery

Area where ship machinery is

located

Understanding systems as

interconnected units
Safe working limits of
machinery

Ship designed for transporting

liquids

TOJIOBHUM ABUTYH

JIOTIOMIXKHI
MeXaHI3MHU
[ajJvMBHA CUCTEMA

BUPOOHUIITBO
eIIeKTPOCHEPTii
cucremMa
aBTOMAaTH3aIil
cUCTEMH Oe3MeKH

pe3epByBaHHs

eKCIuTyaraliiHa
HaIIHAHICTD
MaHEBPEHICTh

HABaHTAXKYBaJIbHI
pexuMU

MaIllMHHE
BIJIIIJIEHHSA
CHCTEMHUH MAX1g

eKCILTyaTaIiiHi

MEXI
TaHKep
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Term Definition Translation
Environmental =~ Measures to prevent pollution 3axucT 10OBKiIsA
protection
Regulatory Following international rules  BixmoBimHiCTh
compliance and standards HOpMaTuBaM
Situational Understanding current cHUTYyalliiiHa
awareness operational conditions 0013HaHICTH
Preventive Regular maintenance to avoid mnpodinakTuuHe
maintenance failures 00CITyrOBYBaHHS
Engineering Professional decision-making imkeHepHe
judgment by engineers MUCIIEHHS
Fuel consumption Amount of fuel used BUTpaTa NaauBa
Downtime Period when machinery is not mpocriit

operating
Wear Gradual damage due to use 3HOILIYBaHHS
Combustion Process of burning fuel in MIPOIIEC 3TOPSIHHS
process engine
Lubrication System supplying oil to cucTema
system reduce friction 3MalllyBaHHs
Cooling system  System removing excess heat cucrema

OXOJIO/PKCHHS

Fuel treatment
Control system

Propeller
arrangement
Load
management
Fuel quality
control
Operating
parameters
Exhaust
temperature
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Cleaning and preparation of
fuel

System regulating engine
operation

Configuration of propeller
system

Control of engine load

Ensuring proper fuel condition
Measurable working

conditions (temp, pressure)
Temperature of exhaust gases

OUMIICHHI ITaJInBa
CHUCTCMA KEPYBAHHSA
TBUHTOBA yCTaHOBKa

KepyBaHHS
HaBaHTaXCHHSAM
KOHTPOJb SKOCTI
naanBa

poboui mapameTpu

TeMIeparypa
BUXJIOITHUX ra3iB



Term Definition Translation

Fuel index Indicator of fuel supply to MaJIMBHUH 1HIEKC
engine

Lube oil Amount of lubricating oil BUTpara MacTuia

consumption used

Vibration Mechanical oscillation of BiOparis
machinery

Chief Engineer  Head of engine department CTapIIni MEXaHiK

Operational Strict adherence to procedures BupoOHHUYA

discipline TUACITUTITIHA

Commercial Business-related operational ~ koMepuiliHMIi THCK

pressure demands

Auxiliary Supporting systems for main  ZOMOMIXHI cHCTEMHI

systems engine

Cooling water
system

Compressed air
system

Boiler
Freshwater
generation
Bilge system

Ballast system
Steering gear

Hydraulics
Cargo equipment

Interdependent
systems
Blackout

System circulating cooling
water

System supplying compressed
air

Equipment producing steam
Production of fresh water
onboard

System removing water from
bilges

System controlling ship
stability with water

System controlling rudder
movement

System using fluid power
Machinery used for cargo
operations

Systems depending on each
other

Total loss of electrical power

cucrema
OXOJIOPKYBaJIbHOT
BOJIU

CUCTEMa CTHCHEHOTO
HOBITPS

KOTE

OIPICHEHHSI BOJH

oCylIyBajbHa
cucTeMa
OanacTHa cucTema

PyJib0Ba MalllMHa

rigpasiika
BaHTaXXHE
o0agHaHHS
B3a€EMO3ANIEKH1
CHCTEMH

ITOBHE
3HECTPYMJICHHS
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Term Definition Translation
Loss of Inability to control ship BTpaTa KepOBaHOCTI
maneuverability movement
Maintenance Scheduling maintenance TUTAHYBaHHS
planning activities TEX00CIYTrOBYBaHHS
Housekeeping Cleanliness and order in TEXHIYHA YUCTOTA
machinery spaces
Contamination  Presence of unwanted 3a0pyAHEHHS
substances
Heat exchanger  Device transferring heat TETIIO0OMIHHUK
between fluids
Valve Device controlling fluid flow  knaman
Standby Backup machinery ready for  pesepsne
equipment use o0aTHaHHS
UNIT 4
Term Definition Translation
Steel Strong metal used for ship cTanb
structures
Mild steel Low-carbon steel used in M’sIKa CTallb

High tensile steel
Aluminium alloy
Alloy

Hull

Corrosion

Shell plating
Insulation

Superstructure
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shipbuilding

Steel with higher strength for
stressed areas

Lightweight metal mixture
used in ships

Mixture of two or more metals

Main body of the ship
Damage caused by chemical
reactions (rust)

Outer steel skin of the ship
Material used to reduce heat
transfer

Upper part of the ship above
the main deck

BHCOKOMII[HA CTalIb
AIFOMIHIEBUH CILIaB
cILIaB

KOpITyC Cy/Ha

KOpO3ist

0OIIMBKA KOPITYCY
130JIS11st

Haa0ymoBa



Term Definition Translation
Watertight door ~ Door preventing water BOJIOHETIPOHUKHI
from passing between nBepi

Propeller
Cavitation
Sacrificial anode
Copper alloy

Strength
Maintenance

compartments

Device that moves the ship
through water

Formation and collapse of
vapor bubbles

Metal that corrodes to protect
the hull

Metal mixture used for
propellers

Ability to withstand forces
Regular care and repair

rpeOHMIA TBUHT
KaBiTallis

MPOTEKTOP
(>KepTOBHHMIA aHO/)
MIIHUH CIUIaB

MILHICTH
TEXHIYHE
00CITyroBYBaHHS
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