Refrigerated Sea Transport

The perishability of fresh produce, allied with its tendency to heat up in confined spaces
leading to rapid spoilage and decay, are all reasons why long distance unrefrigerated
ship transportation is seldom used and never without high levels of spoilage. It is not
likely that any mayor advances will be made in unrefrigerated shipping design to make
the transport of fresh produce less risky. In most circumstances sea transportation is by
reefer vessel and is largely used for export of fresh produce. Sea transportation,
because of the journey times, is effectively a form of refrigerated storage and all the
precautions necessary for storage are relevant here also.

Reefer vessels - are totally refrigerated, have efficient air circulation systems
and controllable rates of air-exchange. Loading is facilitated by side-hatches or
by specialized loop-belt continuous conveyors, which transport the individual
packages from the loading wharf up above the central hatches of the vessel and
down into the holds (they are used in an identical fashion for off-loading). Reefer
vessels are generally high capacity (4000 tones or more) and regularly carry
fresh produce all over the world. The limiting factors are the journey times, which
may exceed the storage-life of most produce, and the considerable amount of
handling involved in loading and unloading. Palletisation of produce has reduced
much of the handling but break-bulk loading of individual packages is still widely
used.

Reefer vessel transportation usually involves the export of large volumes of fresh
produce and necessitates the dedicated activities of full-time personnel employed
by a large volume producer. For example in the Eastern Caribbean, the banana
operations. Chartering, if to be successful means organising regular large volume
supplies of produce over an extended period or charter vessels will not be
available.

Reefer containers - are a specialized form of sea transportation which is rapidly
growing in international popularity. Each container either has its own independent
refrigeration system which can be powered electrically by the container vessel, or
has special air ducts are one end which are lined up with conduits on the
container vessel and refrigeration is thus provided entirely by the vessel's own
system (this is know as the "ConAir" system). Reefer containers are in standard
sizes all of which are 8 x 8 ft. cross section, but which may be 10, 20, 30 or 40 ft.
long. The most widely used sizes are the 40ft. followed by the 20ft. size. The
container can be bought or leased but they can be very expensive and can vary
greatly in quality and performance. Their principal advantages are:

permit shared use of a reef container vessel by many producers of different
commodities, provided they have access to containers and are exporting by the
same route.

greatly reduce handling damage since they are loaded at the packhouse and
may not be unloaded until they reach a customer store in the country of export.
temperature control is independently set and monitored.

capable of rapid pre-cooling of produce from ambient tropical conditions.

However, their disadvantages are:

very expensive to own or lease.



e large and heavy and require special lifting equipment.

e need to lease more containers than are in actual fuse because of delayed return
and breakdown.

e not all countries have container handling facilities which may limit loading ports
and discharge ports, although some vessels are self-loading and unloading.

Containers Overview

ISO containers, also referred to as intermodal containers, are used to transport
freight. 1SO containers are designed for transportation by more than just one mode:
such as truck and rail, or rail and ship. These freight containers conform to the
International Organization for Standardization (ISO) container manufacturing
standards.

ISO is an international standards organization headquartered in Geneva,
Switzerland. 1SO containers are produced in several standard configurations,
including dry (or cube), insulated, flat rack (or platform), open top, refrigerated, and
tank. Dry ISO containers are general purpose, totally enclosed, box type containers
used for general purpose transportation. These containers are also called cube
containers. Standard heights for dry containers are 8 feet 6 inches. Dry containers
are also manufactured with extended heights of 9 feet 6 inches, and are referred to
as high cube containers. Cargo is loaded from the end of the container. Insulated or
thermal ISO containers are used to transport of chilled and frozen goods. They are
also used for temperature sensitive materials and products. The container walls are
insulated, but the container does not have a refrigeration unit. Flat racks and
platforms have no side walls, but may have end bulkheads. They are used to
transport heavy machinery. Collapsible flat rack containers are open sided 1SO
containers with end bulkheads that can be folded down when the rack is empty.
Open top ISO containers are box type containers with no top. These containers can
be used to carry heavy, tall or hard to load cargo, and bulk material, such as coal or
grain. Cargo can be loaded from the top or end of the container. Refrigerated, or
reefer ISO containers are used to transport of chilled and frozen goods. They are
also used for temperature sensitive materials and products where a steady
temperature must be maintained during shipping. Tank ISO containers have a
cylindrical tank mounted within a rectangular steel framework. These containers are
built to the same standard dimensions as other ISO containers. They are used to
transport liquid or bulk materials. 1SO containers are manufactured in standard
sizes. The standard width of ISO containers is 8 feet, the standard heights are 8 feet
6 inches, and 9 feet 6 inches, and the most common lengths are 20 feet and 40 feet.
Less common lengths include 24, 28, 44, 45, 46, 48, 53, and 56 feet. Although I1SO
set specifications for all parameters of the container, individual companies containers
may depart from this in parameters other than dimensions.

High Cube Containers
Open Top Containers

Dry, or standard containers are basically steel boxes, either 40' or 20' long, by 8’
wide by 8'6" high.



Open Top containers, are basically a dry container, with the roof removed. In place
of the steel roof, is a tarp, which can be removed for loading or unloading the
container from above (ie: a crane), or can be left open to accommodate cargo that is
overheight. The walls of open-top containers are generally made of corrugated steel.
The floor is made of wood.

It has the following typical distinguishing structural features:
The roof consists of removable bows and a removable tarpaulin.

The door header may be swivelled out.

These two structural features greatly simplify the process of packing and unpacking
the container. In particular, it is very easy to pack and unpack the container from
above or through the doors by crane or crab when the roof is open and the door
header is swivelled out. The purpose of the roof bows of an open-top container is
not solely to support the tarpaulin but also to contribute to container stability.
Flatracks are therefore more suitable for overheight cargoes. Lashing rings, to which
the cargo may be secured, are installed in the upper and lower side rails and the
corner posts. The lashing rings may take loads of up to 1,000 kg. Usual open-top
container dimensions are 20' and 40'. Open-top containers are used for all types of
general cargo (dry cargo). Their principal uses is forpacking and unpacking from
above or through the doors by crane or crab and for tall cargo.

Flatracks

Standard containers are also known as general purpose containers. They are closed
containers, i.e. they are closed on all sides. A distinction may be drawn between the
following types of standard container:

Standard containers with doors at one or both end(s)

Standard containers with doors at one or both end(s) and doors over the entire
length of one or both sides

Standard containers with doors at one or both end(s) and doors on one or both sides

In addition, the various types of standard container also differ in dimensions and
weight, resulting in a wide range of standard containers. Standard containers are
mainly used as 20' and 40' containers. Containers with smaller dimensions are very
seldom used. Indeed, the trend is towards even longer dimensions, e.g. 45'. The cost
advantages have led to the predominant use of steel for container walls. The floor is
generally made of wood, usually planking or plywood. Although wood is relatively
expensive, it has substantial advantages over other materials: it is strong and
resilient, does not dent, may be easily replaced during repairs and, when
appropriately finished, has an adequate coefficient of friction, which is important for
cargo securing. Standard containers may additionally be equipped with certain
optional extras:

High-cube containers are similar in structure to standard containers, but taller. In
contrast to standard containers, which have a maximum height of 2591 mm (8'6"),
high-cube containers are 2896 mm, or 9'6", tall. High-cube containers are for the
most part 40" long, but are sometimes made as 45' containers.



A number of lashing rings, capable of bearing loads of at most 1000 kg, are mounted
on the front top end rail and bottom cross member and the corner posts. Many 40'
containers have a recess in the floor at the front end which serves to centre the
containers on so-called gooseneck chassis. These recesses allow the containers to lie
lower and therefore to be of taller construction.

Hard Top Containers

The walls of hard-top containers are generally made of corrugated steel. The floor is
made of wood.

It has two typical distinguishing structural features:

On the one hand, it is equipped with a removable steel roof. In some types, this roof
has points for accommodating forklift trucks, allowing the roof to be lifted by forklift
truck. The roof weighs approx. 450 kg. In addition, the door header may be
swivelled out. These two structural features greatly simplify the process of packing
and unpacking the container. In particular, it is very easy to pack and unpack the
container from above or through the doors by crane or crab when the roof is open
and the door header is swivelled out.In the case of transport of an overheight cargo,
the container roof may be left open and fastened directly to a side wall on the inside
of the container. To do this, the roof only needs approx. 13 cm (5 1/8") of space.

Lashing rings, to which the cargo may be secured, are installed in the upper and
lower side rails, the corner posts and the middle of the side walls. The lashing rings
on the side rails and corner posts may take loads of up to 2000 kg. The lashing rings
in the middle of the side walls may take loads of up to 500 kg, provided that the roof
is closed.

Usual hard-top container dimensions are 20' and 40'. Hard-top containers are used
for all types general cargo (dry cargo). Their principal uses are for heavy cargo, tall
cargo and loading from above or through the doors by crane or crab

Flatracks consist of a floor structure with a high loading capacity composed of a steel
frame and a softwood floor and two end walls, which may either be fixed or
collapsible. The end walls are stable enough to allow cargo securing means to be
attached and several flatracks to be stacked on top of one another. Flatracks are
available in 20" and 40’ sizes. A number of lashing rings, to which the cargo may be
secured, are installed in the side rails, the corner posts and the floor. The lashing
rings may take loads of up to 2000 kg in the case of 20' flatracks or up to 4000 kg in
the case of 40' flatracks. Some types of 20' flatracks have forklift pockets. 40’
flatracks have gooseneck tunnels at each end. In addition, they are sometimes
equipped with lashing winches with 2 metric ton lashing belts. For transport of
certain cargoes, flatracks may be provided with stanchions. The maximum payload
may be used only if the load is distributed evenly over the floor structure. If the
weight of the cargo is applied to only a small proportion of the floor, it must be
distributed and the manufacturer of the flatracks may have to be consulted on safety
issues.

Flatracks are mainly used to transport heavy-lifts and overheight or overwidth
cargoes.



Platforms

Forklift pockets: these allow handling of empty containers with forklift trucks.
Packed containers must not be picked up in this way unless specifically permitted.
Forklift pockets are installed only in 20" containers and are arranged parallel to the
center of the container in the bottom side rails. 40" containers do not have forklift
pockets, since the pockets are relatively close together and such large containers
would be difficult to balance. In addition, the forklift truck travel paths are often not
wide enough.

Gooseneck tunnel: Many 40' containers have a recess in the floor at the front end
which serves to centre the containers on so-called gooseneck chassis. These
recesses allow the containers to lie lower and therefore to be of taller construction.

Grappler pockets: In general, containers are handled by top spreaders using the
corner fittings or corner castings. However, some containers have grappler pockets
for handling by means of grapplers.

Side Access: These containers have two doors on either sides at the centre of the
two side panels or diametrically opposed to each other on the side panels

Special fittings are available for transporting special cargoes:

Clothes rails for hanging garments: Special lashing rings attached to the top side
rail serve to accommodate clothes rails on which textiles may be transported hanging
on clothes-hangers. These are often used in the East Asia import trade. Additional
lashing rings are installed on the bottom side rail and the corner posts.

Inlet (bulk bag or liquid bulk bag): Plastic liners may be suspended in standard
containers for transporting bulk cargo or nonhazardous liquids. These come in many
forms and materials for different types of cargo.

Gooseneck Tunnel

Clothes Rails

Grappler Pocket

Platforms consist solely of a floor structure with extremely high loading capacity;
they have no side or end walls. This high loading capacity makes it possible to
concentrate heavy weights on small areas. A platform consists of a steel frame and a

wooden floor structure. Platforms are used principally for oversized and very heavy
cargoes.

Forklift Pockets
Side Access

Here are typical container specifications in pdf format including dimensions and
weights.



