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after 20 m nutes. The heat flux density is nmuch higher than in the
case of cellulose fires, on average about 200 kWnierr], wth a highest
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installations on land can be t sub suc I'rées and such fires have,
unf or t at ¢hey regiomcofl the dfirevindreasext asmnmcphlyCambWﬁEﬁueB&&smmﬁd dftee dooss of many
lives. In the case of jet fires, the tenperature rises very quickly
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about 500 k ac gr ou ry of oil
and gas of fsahe Itimeasq,doromel'@a,dahmha6@&W/m , and a maximum heat flux density of

about 100 kW/m? can be reached. In hydrocarbon pool fices or the like, the -
15 temperature rises much more rapidly and a maximum temperature of about 1150°C

will be reached after 20 minutes. The heat flux density is much higher than in the

case of cellulose fires, on average about 200 kW/m?, with a highest peak of about

225 kW/m®. The worst tyﬁe of fire is the so-called jet fire, which may occur when

natural gas and different condensates burn under high pressure, such as in natural
20 gas reservoirs, either offshore or on land. Offshore platforms and corresponding '
installations on land can be the' subject of such fires and such fires have,
unfortunately, occurred with catastrophic conseqﬁences and the loss of many lives.
In the case of jet fires, the temperature rises very quickly (10-15 seconds) to a
magnitude of 1300-1400°C, at which the fire has a typical heat flux density of 360
kW/m? which is limited up to about 500 KW/m®,
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Against this background, the recovery of oil and gas offshore and on land places
very high déma.nds on fire safety and fire protection, and offshore platforms are -
thus equipped with advanced sprinkler systems based on pumping large volumes of

30  water from the sea, said systems having branches in all parts of the platforms.

Present-cay traditional sprinkler systems are often constructed from different steel
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PCT/ SE98/ 01530 qualities, although trial have been run with

ot her, nore corrosion-resistant materi al s, such as high-alloy

aci d- proof fadiss, oflthopghe tS‘P\l’d‘a"Grb@Ep&ﬁ‘sW@ Rifieqa) @ore  corrgsiehresistags t ani um and
al 1 oys of  Quafdhials bﬁf‘cﬁh&?%}}fﬂfd G?raElg e GaE s?éeglak 573 ﬁ\zﬁs%p e?;}'einfxve meBfr essi ve

sea water due to its terials that
can- be usedsuch q:rtaem“lmemd hﬂw&svdr(;‘u-havlmchusmdf edrronion psibfems caused b3e3| st ance.

Furt hernore, such netal ﬁ? @g%and al loys are also extrenely
expensi ve, ?’ﬁﬁr?ﬁﬁ‘erISV‘ﬁ%tﬁ é°ftf1 S P4BEi al “prices for said netals or
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installed, and require rehensive fire insulation even for the
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results, instead;, in very high i nstal | ation, servicing and 20 mai nt enance
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i ncr eas @S andnskangéen offsinks plhdormishaed i gimilaryentieomnents. Although plastic pipes

are, in themselves, competitive from the cost aspect, they need to be treated and

handled very carefully and very accurately when being installed, and require
comprehensive fire insulation even for the simplest use in offshore installations and
in similar fields. This results, instead, in very high installation, servicing and -

20  maintenance costs. Naturally, the resistance of these materials to jet fires also
varies greatly, although it can be said generally that the greater the resistance to jet
fires the more comprehensive the additional protective measures that must be
made, with an associated weight increase and higher costs for the pipe systems:

25 One requirement of a sprinkler system or any other pipe system intended for fire
protection purposes is that it is capable of transporting the liquid to be distributed
to the site or sites of a fire while maintaining the pressure and volume generated by
the pumps at least substantially. This function enables the'sprinkler system to
operate in the manner intended and to distribute liquid through nozzles installed in

30  the sprinkler system, for extinguishing fires and also to prevent spreading of such
fires. The pipe system of a sprinkler system must therefore be tightly sealed, or at

least essentially tightly sealed, so as to be able to maintain the requisite pressure in
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It was also found that this earlier unknown or undescribed phenomena were related

to certain constructive features of the inner reinforcement layer that was required )
in order to impart to the combination of rubber layers and reinforcement layers the
flexural rigidity needed to provide a product that has the properties and qualities of -
20  a pipe, possibly together with one or more further reinforcement layers. It was also
found that these constructive features had a general function and thus imparted
said self-sealing and the self-protecting properties to a pipe or a hose that had been |
built-up 'with this material combination, irrespective of how the latter was

combined with other layers disposed outside this combination, and that the
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invention can thus be used to produce pipes and hoses that can be used in fire

protection systems or for other fire protection purposes.

The object of the invention is thus to provide a pipe or a hose, preferably for fire
protection purposes, that is able to withstand a heat flux density as high as that
30  which prevails in a so-called jet fire such as to maintain the function of the pipe or

hose to transport fire extinguishing liquid, in normal cases sea water, to the site of
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The casing is preferably comprised of an effective heat-conducting metal material,
preferably a heat-resistant steel, or a heat-resistant composite material, preferably a
carbon-fibre based material, such as a Kevlar type material. The casing may have
20  the form of a net, although other techniques of providing the necessary holes can
be employed, and the casing may thus be a knitted, a wound, a braided or
crocheted structure. The perforated casing may also consist of a single hose-
shaped unit which has been provided with holes mechanically or in which the holes

‘have been formed in manufacture of the hose, for instance by injection moulding or
25 the like. |

The inventive pipes or hoses find their primary use in sprinkler systems and also
generally in pipe systems in offshore installations or in mine installations, and
similar fields, where high requirements are placed on corrosion and impact

30  resistance, useful length of life, and difficult installation conditions.
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The

In the case of sprinkler pipes, for instance used on oil platforms, the pipes may be

20  the corrosion resistant pipes that are the subject of our earlier mentioned, co-
terminus Patent Application. The inner reinforcement layer of such pipes may then
be provided with holes in accordance with the present invention and therewith
form the casing included in the concept of this invention. However, the casing may
alternatively be produced in some other way within the scope of this invention, and

25  the necessary bending-resistant function achieved by one or more separate
reinforcement layers, these separate reinforcement layers not needing to present
holes that have a “nozzle function”. |

The mechanism of the self-sealing and self-protecting function is connected with a
30 ' phenomenon that has not yet been' fully investigated or theoretically explained.

However, the behaviour has been documented through intensive trials run in a so-
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melt away flame tempqnatnehﬁﬁeldushdm)pdnbd off Givie| ﬁcbﬂmallj/ oellety 10-201sk@@ddpeaks in

the heat fl gxd nt5| £ minutes, however, the thus formed holes will be sealed by the

15 inwardly lying and adjacent material that is not cooled, and the jets of liquid will

begin to taper off and finally cease.

This phenomenon continues for a long period of time under the influence of the jet
fire and long-term trials have shown that the water pressure in the pipe does not
20 fall to any registerable extent. Consequently, no pressure drop would héve
occurred in the sprinkler nozzles with a subsequent short fall of fire extinguishing
liquid if the pipes had formed part of a sprinkler system. In other words, during the
whole of the process, the pipe functions fully satisfactorily as a conduit for
transporting water or other fire extinguishing liquid continuously in the absence of
25  any essential drops in pressure or liquid short falls that may have an inhibiting
function on the fire extinguishing process. Thus, the Iliquid that flows from the
nozzle-iike holes in the pipe or hose onto the flames contributes in both cooling the
pipe and hose locally and in greatly redﬁcing flame temperature in the area

concerned.

Some theories regarding the self-sealing and self-protecting function may,

nevertheless, be worthy of mention and also of interest in the present context.
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it Is possible thah I nternal rub | ayer obtains a consistency in
which it j gPressure agdligw HW“W“E%@“ ¥<&¥re of the liquid agai nst the
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which is a perspective view of a pipe from which the various layers have been

partially cut away.

Shown in the Figure is a pipe 10 intended for an oil platform sprinkler system, in
20 accordance wiv;.h the invention. The pipe 10 has five different sub-layers 11-15, The
innermost layer 11 is comprised of rubber and suitably has a thickness of 3-5 mm
and consists of chloroprene rubber, EPDM rubber, or some similar rubber. This
layer is embraced by a casing 12 that includes closely adjacent holes” disposed over
the whole of its surface. The cross-section of said holes is chosen in relation to
‘25 liquid pressure, dimensions and fire safety requirements for which the pipe is
adapted. For instance, the holes may have a size of 0.1-10 mm at a liquid pressure
in the region of 1.5-100 bar. The illustrated casing 12 is a metal net, although it
may have different forms as earlier mentioned. The perforated casing 12 may also
have the function of a reinforcement layer with reinforcing wires arranged at an
30  angle between oppositely directed wires such that the reinforcement layer will have
a predetermined bending resistance while, at the same time, providing effective

protection against jet fires with the exiting liquid jet or spray having the speed and



and therewith a powerful jet, the liquid would have quietly run through the
hol es formed in the rubber |ayer w thout having the pressure and speed
"to "spraywavmissz = the jet flame. This would nean that merssabisng ef f ect
sufficient to solidify the rubber layer in the vicinity would be -
-obtai ned, and that holes fornmed in th§ rubber 10 | ayer would beginto =~
grow rapidly and in an uncontrolled fashion instead of shrinki ng, and
gradual |y cause increasing destruction of the |layer, wherewith the

pressure and |jquid transport would quickly cease. The invention
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configuration necessary to cool the flanme tenperature. Provided outside the



perforated casing 12 is a further rubber layer 13 which, with respect to
the action of fire, may consist of a particularly insulating and

“non- conbysd bdpf; 662" ubber, for instance a rubber desi gpatgebsasssy! KI NG
NOFLAME 815 or 915. The rubber |ayer 5 13 is enbraced by a reinforcenent
layer 14 conprising reinforcenent wires that are di sposed at such ~
angles to the longitudinal axis of thé pipe as to make the pipe

resistant to bending or flexurally rigid. The reinforcenent layer 14 is
enbraced by a further rubber |ayer 15 which is conprised of a rubber
material that will give the pi@IeABMSf ace predeterm ned properties, for
I nstance nake the pipe surface fire- 10 resi stant, snokel ess or
non-toxic, and to enhance the insulating effect in the event of fire.
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density implying a heat flux density of up to about 500 kW/m".

2. A pipe or hose according to Claim 1, characterised in that the casing
(12) is made of metal, preferably heat-resistant steel, or of a composite material,

20  preferably a carbon-fibre based composite of the Kevlar type.

3. ‘A pipe or hose according to Claims 1 and 2, characterised in that
the casiﬂg (12) is comprised of wires or ribbons that have been wound, braided,

knitted or disposed in some other way so as to define angles with each other.

25
4. A pipe or hose according to Claims 1 and 2, characterised in that
the casing (12) is a single coherent unit having holes, that are formed mechanically
or in conjunction with the manufacture of the unit.

30 s The use of a pipe or 2 hose according to the preceding Claims in pipé _

systems for sprinkier systems.
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2. A pipe or hose according to Claim1, characterised in that the

casi ng (12) is rade of netal, preferably heat-resistant steel, or of
“a conposiwe:watser i al , 20 preferably a carbon-fibre basedrsesgmnsiot e of the
Kevl ar type. 3. A pi pe or hose according to Clains 1-and
2, characterised in t hat the caggng (12) is conprised of wires or

ri bbons that have been wound, braided, knitted or disposed in sone

ot her way so as to define angles wi th each other. 25 4, A
pi pe or hose according to Clains 1 and 2, characterised in that t he
casing (12) is a single coherent unit haV|ng hol est hat are forned
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5. : The use of a pipe or a hose_according to the preceding C ains
in pipe indugtyys slipyard igdusiyyy mipgadusisy aaddike demanding ggpronpents 62
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The use of a pipe or a hose according to Cains 1-4 in the offshore
industry, shipyard industry, nine industry and |ike demandi ng environments.
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