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Text Reading

The introduction to vessels below includes general description, dimensions and other
characteristics. For instance ,important features for a container vessel are the maximum number of
containers it can carry as well as its deadweight. In respect of a passenger liner,the deadweight is
not so important whereas the number of passengers is essential. A tug boat has to possess a high

bollard pull while that is not important for a dredger.

1. Container Ships

Since 19607 s the transport of containers has continued to grow. The unique advantage of the
application of containers is that cargo can be transported directly from customer to customer
instead of from port to port. The transport by water has become a strong link in the whole chain of
transport.

Container vessels have swiftly grown from a capacity of 1,500 TEU (1966) to approximately
8,000 TEU (2002).

The size of containers vary from each other. The ISO standards distinguish TEU from FEU,
which may differ in height.

TEU = twenty feet equivalent unit. The nominal length of these containers is:

20" =20" x0.305 =6.10 m
The actual length is 1.5"” (38 mm) shorter,leaving some space between the containers.
FEU = forty feet equivalent unit. The nominal length of these containers is;

40" =40' x0.305=12.20 m
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Possible cargo; Containers.

Characteristics ; Maximum amount of TEUs or FEUs; Number of container tiers; Presence of
cargo gear; Open or closed ship.

Container vessels( Fig. 1. 1) are divided into generations. Big container ships can only sail

into the largest harbour as limited by ship’s size and the transfer capacity of the harbour.

Fig.1.1 Container vessels

As it is known to all,if there are no hatches it means water will pour into the holds ( tropical
rains , seawater ). However, ships without hatches have been built since 1991. Therefore special
provisions have to be made for the bilge pumping systems.

Advantages ; More efficient cargo handling, this reduces the lay time and harbour fees. Guide
rails, to keep the containers in position instead of lashings. No hatch covers to be carried. High
freeboard and strong construction due to the guide rails.

Disadvantages : The high freeboard has an adverse effect on the GT measurement of the

vessel. The price is high because of the amount of steel used and the intricate engineering.

2. Multipurpose Ships

Multipurpose means that these ships can transport different types of cargo ( Fig. 1. 2,
Fig. 1.3). These ships use hatchcovers as bulkheads as well as tweendecks in the hold. These
hatchcovers can be placed at varying heights and positions. Usually, the headledges and hatch
coamings are of the same dimensions as the holds, which make loading and discharging easier. The
holds are sealed with hatches with the assistance of various systems. Cargo like wood or containers
can be carried on top of the hatches. Often,the bulwark is heightened to support the containers.

Possible cargo: Containers; General cargo; Dry bulk cargo like grain; Wood; Cars; Heavy
items ( project cargo).

Characteristics ; Deadweight (t); Holdcapacity (m’); Number of containers and their
dimensions ; Maximum deck load (/m”) ; Lifting capacity of cargo gear.

Multipurpose vessels can be subdivided into: Ships with cargo gear (up to 120 tons lifting
capacity per crane ) ; Ships without cargo gear; Coastal trade liners.

A multipurpose vessel can also be equipped with one or more ramps on the side of the ship.

s
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Loading and discharging can then commence through these ramps by forklifts. This handling is

faster and less dependent on the weather.

Fig.1.2 Multipurpose ships(1) Fig.1.3 Multipurpose ships(2)

2.1 Ships with Cargo Gear

Multipurpose ships with cargo gear are heavier than comparable vessels without cargo gear.
As a result, their carrying capacity is less. Some vessels can not pass under a bridge because of the
height of the cranes. The advantage of a multipurpose ship is that she can work in harbour or

industrial zones where no cranes are available.
2.2 Ships without Cargo Gear

Ships without cargo gear are dependent on the presence of loading gear in the harbour and,

therefore , limited in their employability.
2.3 Coastal Trade Liners

In order to navigate from the sea into the inland waterways, coastal trade liners have a small
draught , usually not more than 3. 60 meters,a small air draught of approximately 6.5 meters,and
compared with other ships of the same size, a large ballast tank capacity. Like inland vessels,
coastal trade liners (also called sea-river ships) often have a hydraulically adjustable wheelhouse.
When the ship has to pass under a bridge , the wheelhouse can be lowered. Masts must also be able
to be lowered.

Additional characteristics; Draught when loaded; Vertical clearance when loaded; Draught

when not loaded ; Ballast tank capacity.

3. Tankers

3.1 Gas Tankers

(Gas tankers are ships that are used to carry liquefied gas. In general , there are two kinds of
liquefied gases (Fig. 1. 4, Fig. 1. 5) : Liquefied Petroleum Gas ( LPG); Liquefied Natural Gas
(LNG).

Lesson One
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Fig.1.4 LPG tankers

Fig.1.5 LNG tankers

LPG consists largely of propane and butane with freezing points respectively of =42 “C and
—0.5 C at atmospheric pressure. LNG is a mixture of methane and ethane and one of the two
pearls on the crown in the shipbuilding industry. Under normal atmospheric pressure the former
has a freezing point of — 161 “C and the latter freezes at —88 “C. Other similar liquefied gases can
also be transported by gas tankers. LPG and similar compounds can be kept liquid at moderate
pressures and temperatures, but higher pressures and lower temperatures are often needed to keep
the gases in their liquid state. The tanks have to be well insulated because of the following
reasons :

Heat leaking into the tanks can vaporize part of the liquid. If, as a result of this, the fluid
level drops and the free liquid surface increases, this can lead to sloshing of the liquid against the
inside of the tank ,which will damage the tank wall.

Gas tankers are often steam turbine ships , the boil-off of the cargo can be used as fuel for the
boilers ( boil-off is gas evaporated from the cargo in order to maintain a low temperature ) . Possible
cargo: LNG; LPG; Similar liquefied gases.

Characteristics : Tank capacity (m®); Minimum allowed tank wall temperature ; Maximum

ullage in the tanks; Time needed for loading and discharging.
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3.2 Crude Oil Tanker

Crude oil tankers( Fig. 1.6) are adopted to carry the crude oil from a loading harbour close
to an oil field or from the end of a pipeline to a refinery. In general these vessels are very large.
The carrying capacity of these crude oil tankers has risen to as much as 500,000 tons. In contrast
to product tankers, crude oil tankers have a limited number of tanks, usually approximately 15

tanks plus two slop tanks.

Fig.1.6 Crude oil tankers

Large crude oil tankers are subdivided into the following classes; Ultra Large Crude Carrier
(ULCC) >300,000 DWT. Very Large Crude Carrier ( VLCC) 200,000 — 300,000 DWT. Suez
max ( old max Suez draught) Carrier 120,000 — 160,000 DWT.

When such a large ship like a crude oil tanker is damaged by collision , vast amount of oil will
leak into the ocean. Therefore , regulations now require that such vessels shall have a double hull.

Possible cargo; Crude oil.

Characteristics : Carrying capacity (tons) ; Tank volume (m'): Discharging speed (m’/h);

Maximum laden draught (m).

4. Bulk Carriers

Bulk carriers are ships specially designed to carry loose cargo in bulk. There are three types
of bulk carriers :

(1) Handysize, 30,000 tons dead weight, often with own cargo gear. Cargo: precious ore,
sand , serap , clay , grain.

(2) Panamax 80,000 tons dead weight,without cargo gear. Cargo ; grain and ore.

(3) Capesize , 160,000 tons dead weight,without cargo gear. Cargo ;coal , ore.

Bulk carriers ( Fig. 1. 7) are usually discharged by grabs or by suction pipes. Pouring the
cargo through a shooter or via a conveyor belt will perform the loading. Bulk carriers have large

upper and lower ballast tanks to give the empty vessel enough draught and a better behaviour

= 7F
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whilst in transit.

Fig.1.7 Bulk carriers

Ships transporting ore are to 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 a 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 a tanker. This combination carrier is called Ore Bulk
Oil (OBO) carriers( Fig.1.8).

Possible cargo:Coal; Ore; Grain and other agricultural products; Fertiliser; Cement.

Characteristics ; Carrying capacity (tons) ; Cargo volume (m').

Fig.1.8 Ore Bulk Oil carriers

5. Cruise Ships

Except in such archipelagos areas as the Philippines and Indonesia,the traditional passenger
liners have disappeared. International and intercontinental transport of passengers is now almost
completely fulfilled by aircraft. The modern cruise ships ( Fig. 1. 9) are employed for making

luxurious holiday trips to distant countries and harbours. On board there is a whole range of

&[5 .



