





23

2.4 Heal
Heal Transier - Healt accumulation -

Spontaneous combustion

Heal is a form of energy. It is generated during
combustion by conversion of the chemical
energy of the combustible substance by means
of the oxygen in the air, as heat of combustion.

Heat acts physically by way of:

- thermal expansion;

- change of state of aggregation;

- alteration of the strength properties.

Of these effects, on board seagoing ships the
alteration of strength has the most serious
consequences, Shipbuilding steels if heated to
500 °C lose up to 50% of their strength and do
not recover it when they cool. Steel parts
affected by fire must therefore be replaced.

Heat can be transferred from one substance to
another, e.g. from an ignition source to a
combustible substance.

There are three forms of heat transfer:

Heat behaviourion is the transfer of heat in a
solid, liquid or gaseous substance between
immediately adjacent particles. Gaseous
substances behaviour heat badly, liquid ones
well. Amongst solids there are good and poor
behaviourors of heat. Good behaviourors are for
instance metals such as steel, iron, copper, light
alloys; poor behaviourors are for instance wood,
concrete, wool, rubber, leather.
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Fig. 2.4 Example of heat behaviourion

Heat radiation is the radiation emitted by a
substance, surrendering a part of its thermal
energy to its environment, as a consequence of
its temperature. It penetrates open space even
against the wind and can travel substantial
distances. In the case of major fires, ignition due
to heat radiation has been observed even at a
distance even of 40 m.
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Fig. 2.5 Example of heat radiation

Heat convection is the transfer of heat carried by
a liquid or gaseous substance. It is utilised for
instance in space heating using hot-water
heating elements.

Fig. 2.6 Example of heat convection
Heat accumulation

If more heat is supplied or generated than is
used or removed, there is a heat accumulation.
As the cause of spontaneous combustion this is of
crucial importance,

Sponlaneous combustion

If a combustible substance oxidises slowly, i.e.
without flames appearing, and the heat
generated in the process accumulation, the
temperature inevitably rises with increasing
speed as a result of this accumulation until the
ignition temperature is reached. Spontaneous
combustion then follows.

Spontaneous combustion is assisted by the
following circumstances:

- high ambient temperatures, e.g. when loading
bag cargo in tropical ports (expeller, fish meal,
etc);

- fine granulation or large surface areas of
combustible substances, such as rich coal,
greasy cotton, cleaning rags;

- heat-generating bacteria decomposing organic
substances, such as in fermenting hay or moist
fish meal;

- high oxygen concentrations, e.g. at the
reaction between oxygen carriers such as
alkali peroxides with water and combustible
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substances such as organic dust, paper, wood,
also called cargo hold sweepings.
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Fig. 2.7 Spontaneous combustion

A schematic representation of the spontaneous
combustion process (The process is shown here
in fairly large steps to make it easier to
understand. In reality it progresses steadily. As a
factor, the speed of oxidation doubles for every
rise in temperature of 10 °C, in accordance with
van't Hoff's Law).

2,5 Classes of fires

The object of subdivision into classes of fires is
the appropriate allocation of extinction methods
and means to the various combustible
substances.

Classification of fires sccording to EN 2 and DIN 14 408

Fig. 2.8 Classes of fires
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2.6 Small - Medium - Large Fire

Fires are subdivided into three classes according
to their extent:

A small fire is one of limited extent, contained
within an enclosed compartment in the
accommodation, culinary/service or cargo areas;

A medium fire is one extending out to involve
directly adjacent compartments, e.g. to adjacent
cabins in the accommodation area or from a
container to adjacent ones. Any fire in the
machinery spaces in which combustible liquids
like fuel or lube oil escaping under pressure are
burning is a medium fire;

A large fire exceeds a medium one in extent and
involves several areas of the ship, e.g. machinery
plus accommodation area or machinery plus
cargo area. Also designated major fires are ones
which totally engulf an area of the ship, e.g.
several decks of the accommodation spaces.

2.7 Materials

In practice a distinction is made between
combustible and noncombustible materials.

An "noncombustible material” is one which does
not release ignitable gas or vapour in such
quantities that when heated to 750 °C the
gas/vapour can ignite spontaneously.

Every other material is combustible material.

Some combustible materials can be made hard
to ignite by treatment with (fire-resistant
substances.

“Low flame-spread materials" are materials,
woven textiles or coatings which are able to
prevent the spread of a fire or restrict it

adequately.
2.8 Preventive fire protection

By structural fire protection measures, the start
of a fire is impeded, its spread substantially
prevented and fire fighting facilitated.

Structural fire protection includes
design/construction measures such as the
subdivision into main fire sections, the
arrangement and design of doors, fire flaps and
other closures, escape- and rescue routes, the
use of noncombustible or low flame-spread
materials, the installation of fire alarm and
extinguishing systems and appliances, and of
special equipment to protect for example
compartments or installations in which
combustible liquids, compressed gases or
dangerous substances are used, transported or
stored, such as fuel tanks, pumps or pipelines.

Operational fire protection results in timely
recognition of fire risks and safe operating of fire
protection equipment. Operational fire
protection includes above all the organisation of
operations so as to prevent fire risks arising.
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