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Chapter 1 Familiarization of Ships &

Chapter 1

Familiarization of Ships

Lesson 1 Types of Ships'!”

The Guideline for Chapter 1 &AZE i,
AREE ) P SChR LR “ AR RIS N
B AR R — 24 M 5L N2 AR AL 0 2 4

Text

Ships can be divided into different types,
of ships that are neither military vessels 1 or pleas divided into several broad
categories: cargo s nge s xiliary crafts, and so on. In Table
1-1 the types of ships are categorized. It’s | plete overview. Some ships can

be placed in more than one category.

Dry Cargo Liquid Cargo Passenger
Unit cargo : Bulk cargo » Crude carrier ssenger liner
» Container ship « Bulk carrier ¢ Oil tanker Car and Passenger ferry
 Roll-on/Roll-off ship * Ore carrier e Chemical tanker * Cruise ship
* Barge carrier ¢ LPG/LNG carrier

* Refrigerated ship
» General cargo ship

* Cattle ship

a
¥
2
{‘:—“L
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Continued
Multi-purpose ship OBO carrier
Navy Fishing Dredger Work ship
e Aircraft carrier * Trawler e Trailing hopper * Crane vessel
e Cruiser e Other types of fishing suction dredger « Cable layer
* Destroyer vessel « Cutter suction dredger | e Oil-recovery vessel
* Submarine  Dipper dredger * Buoy layer
* Frigate » Grab dredger e Shearleg crane
» Mine sweeper * Rock-dumper
Service vessel Pleasure craft Various Offshore construct
» Seagoing tug * Motor yacht * Hydrofoil * Drilling rig/Jack-up
» Harbor tug « Sailing yacht « Floating dock ¢ Drill ship
* Icebreaker » Submersible platform « Pipe layer
* Pilot vessel * Pontoon » Floating ( production)
» Coast guard vessel * Barge storage and offloading
* Research vessel vessels F(P)SO

‘types according to the nature of

Cargo carriers can also be classifi
the cargo they transport. There are al cargo ships, refrigerator
ships, tankers and so on. The three large . arries are container ships,
bulk carriers and tankers. The following a ‘ sed cargo carriers:
Container ship
Container ship i k-size containers, in a
technique called c uch a manner that no space is

wasted. Their capacity is measured in TE ling upon the sizes of containers.
This is the number of containers that it can v

TEU is short for twenty-foot equivalent unit. ength of these containers is:
20 0. 305=6. 10 meters. The actual length is a little sho
the containers. FEU means forty-foot equivalent unit, the nom
0. 305=12. 20 meters.

Informally known as “box boats,” they carry the majority of the world’s dry cargo.

ving some space between
ength of which is: 40X

Most container ships are propelled by diesel engines and have crewmembers of between 20
and 40 people. They generally have a large accommodation block at the stern, directly above
the engine room. Container ships have grown from a capacity of 1500 containers (1996) to
13,798 (2011) on the oceans, right after crude oil carriers, or tankers,'*

Bulk carrier

Bulk carriers are ships especially designed to carry loose cargo in bulk. Possible cargos
are:

—Coal

—Ore

O -



Chapter 1 Familiarization of Ships

—Grain and other agricultural products

—Fertilizer

—Cement

— Light minerals

Bulk carriers have large upper and lower ballast tanks, i. e. topside and hopper tanks to
facilitate automatic grain stowage (eliminate free surface) and to give the empty vessel
sufficient draught and a better behavior whilst empty in transit. Ships transporting ore have
a special design. Ore is very heavy (stowage factor is approximately 0. 5 m’/t) and thus
ships only need small holds to be loaded completely.™ To prevent too large stability the
holds must not be situated too low or too close to the sides of the ship. Some bulk carriers
can also function as tankers. This combination carrier is called an Ore Bulk Oil (OBO)
carrier.

LNG carrier

An NG carrier is a tank ship designed for transporting liquefied natural gas (LNG).
As the LNG market grows rapidly, the fleet of the LNG carriers continues to experience
tremendous growth, "

These cargoes are liquid when pressurized or brought under low temperature. When

to chemical tankers are also applicable _ iers. The cargo storage
arrangement, however, is totally different. hat different.
In all liquefied gas carriers the tanks ar positive pressure, to
unloading is carried ;ng or vapors can escape to the
atmosphere. Duriné&‘ used, the vapor will be liquefied
ashore and is not lost. :
n to approximately —163
degrees Celsius at atmospheric pressure, at which point th ndenses to a liquid. The
tanks on board an LNG carrier effectively function as giant thefmoses to keep the liquid gas
cold during storage. No insulation is perfect, however, and so the quid is constantly boiling
during the voyage. The boiloff is also allowed to keep the cargo cold k

In the past large LNG tankers were powered by steam turbines with boilers. The boil-
off of the cargo can then be used as fuel in the boiler. Recent advances in technology have
allowed liquefaction plants to be fitted to vessels, allowing the boiloff to be liquefied and
returned to the tanks.

Due to the high gas prices nowadays this is feasible. Today the propulsion of LNG
tankers is changing from steam into diesel-electric, where one or more diesel engines are
dual-fuel; depending on the price of gas and of fuel they burn either heavy fuel or boiloff
gas,t%

(902 words)
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New Words & Expressions

category [ 'keetigori] n.
ore [or] n.
cruiser ['kruza] n.
yacht [jot] n.
propel [ prou'pel ] .
fleet [ flizt ] n.

be divided into

passenger liner

LNG carrier (Liquefied Natural Gas carrier)
dry bulk carrier

general cargo ship

W= o BE O R R0 B2 B2 B 2 OB - R B

refrigerator ship
diesel engine

stowage factor
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Chapter 1  Familiarization of Ships @

Lesson 2 The Structure of Ships and Their
Principal Dimensions'!”

Text

Structure of ships :

A ship is something like a grand mansion floating on water and with a number of
“floors” called decks. ™ Among them is the upper deck or main deck that is upmost
* continuous deck from bow to stern.® Another continuous deck under the upper deck is
referred to as the lower deck. Above the upper deck there are also a few other decks. They
are the compass deck on which one good magnetic compass is put as far as possible from the
ship’s magnetic field, the bridge deck where the wheelhouse is situated, the captain deck
where the captain’s cabin is located, the boat deck on which lifeboats are fixed, and the
accommodation deck where the living quarters for passengers and crew are located.

In virtue of the characteristics of hull construction, the construction above the upper

deck is usually called superstructureswhi _the upper deck is defined as main

nto se _ ding on the location. At the
fore end is the forecastle. At the afte ; is at the midship. The
forecastle on a ship is a small extra deck a v e vard of number one hold,
” indlass is for raising and
lowering the anchors. There are theport an he forecastle. The
cable comes up {ro b . g pipe, over the gypsy on the
windlass, through e pipe. Right forward of the
forecastle is the jack staff. An ensign staffiis oop.

Ship hull is the area between the main decks, he bottom. It is made up of
frames covered with plating.”™ For the purpose of reasona ment and full utilization
of the inside space, the hull is divided up into a number of wa compartments by decks
and bulkheads. Bulkheads are vertical steel walls going acrost ip and along. Decks
divide the hull horizontally. The hull contains the engine room, cargo space and a number of
tanks. In dry cargo ships the cargo space is divided into holds; in liquid cargo ships it is
divided into tanks. At the fore end of the hull are the fore peak tanks and at the after end the
after peak tanks. They are used for fresh water and water ballast. The space between the
holds and the bottom of the hull contains double bottom tanks. These are used for ballast
water and fuel.

The main deck covers the cargo spaces or holds. There are openings cut in the deck, and
these openings are the hatches, one to each hold. Ships use either cranes or derricks to lift
the ¢argo into the hold and discharge it. A derrick is simply a strong boom, made of steel or

wood, which can swing from side to side. A wire from a powerful winch runs over a block at

i SO
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%
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the head of the derrick. It’s quite a simple arrangement. A deck crane is usually a much more
complicated and expensive piece of lifting machinery. But a lot of ships are fitted with cranes.

Main hull, by its different positions, will be separated into bow section, midship section
and stern section. The foremost part is called the bow and the rearmost part is called stern.
When standing in a ship and facing the bow, the left hand side is called port side and the
right hand side is called starboard side.

Up to now, we have offered you a general description concerning the formation of hull.
However, if you want to learn more of the hull construction, then you must go into detail of
primary structures of hull. There are shell structure, bottom structure, side structure, deck
structure, bulkhead structure, bow and stern structure, etc.

A traditional general cargo ship has her engine room and bridge superstructure
amidships. There are enough lifeboats on the port and starboard side amidships.

Principal dimensions

Different sea-keeping performances of ships have much to do with principal dimensions
and ship forms. It is quite necessary to discuss the principal dimensions (shown in Fig. 2-1) and

geometrical characteristics of hull here.

Loa :
¥ Ll T
\\ v ' : g i . 1
el . , =
da I d : e e ! da
ships
Three cross sections of hull vertical to - b
The middle longitudinal cross section tudinal vertical plane along the centerline
of ship length and a symmetrical plane between port and s ird.

The midship transversal cross section — a transversal lane at midship.

The design water plane — a horizontal plane through desq‘v"
Length overall (Loa) is the max. horizontal distance from b
Length between perpendiculars of ship Lpp (m) is the horizo

distance between the
two perpendiculars, i. e. stem and stern.

Length on the water line (Lwl) is the length of design waterline or the length of full-load
waterline,

Breadth or beam of ship B (m) is the horizontal distance measured over the main frames
at the widest part of the ship.

Moulded depth D (m) is the vertical distance measured at the middle of the length L
from top of keel to top of the deck beam at side on the uppermost continuous deck.®

Draught d (m) is the vertical distance measured at the middle of the length L. from top of



