WO 03/061769 1 FI RE EXTI NGUI SH NG METHOD AND APPARATUS Background of the

I nvention PCT/FI 02/01060 5 The present invention relates to a fire

ext i ngui swong/oeeshod as defined in the preanble of clai mpCr/ReypEadoal |y for
relatively high spaces, such as e.g. the engine roons of ships, in which
met hod a m st of extinguishing nediumand a gas are supplied into said
space. 10 The invention also relateg to a fire extinguishing apparatus as
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G oxs de o e eI a5 refanes i AR EffouRt g andbict A9 e BRAnETIET |
t hat theytheopneaenble;Iorfsdalmpa&eesmlaﬁxaﬁﬂr relativi ydmgbcﬁpaﬁes,r@@”pa&se to
be prot eCttﬁ'g u?]%m%f li'OBH‘?é‘’oft§!‘?;[5ts' sdid wﬁa?é)cu%‘)ééqrﬁil @@r‘@ f8r

concentratl cessar to CO Iete

destruct i Phyiog aneemagur&wngdﬂsélwbt@@te@ast|Qﬂ¢ rﬁ@SEM ,r o HEh

many gase X I |
neeted bet%wif"e'ﬁtt é’gﬂfﬁfgﬁ:gg@é‘?‘éﬂ s e é%éh?h?iﬁ??moﬁ%ﬁ“ﬁy .
QM

ext i ndbi sANgy ¢ 9RPdR %!?aéglsz%?cﬁeopl e can get out of the

space where a f|re is to be extinguished, whereupon the space is closed.
Thi's del ay may BSel? Ibkde! SPees VERiN§Ufshing especially small fires using a
mist of an extinguishing medium, such as water mist, has proved to be
problematic. The worst problems are encountered in cases where the
20 mist of fire extinguishing medium cannot be applied directly to the seat
of fire. Such spaces typically include e.g. ships’ engine rooms, especially
where no directly targeted extinguishing method is not used.

There are also prior-art solutions in which high spaces are protected
25 against fire by using only gas systems in which the space is supplied
with a gas, such as carbon dioxide, inert gas, e.g. a mixture of argon,
nitrogen and carbon dioxide or a mixture of argon and nitrogen. Gas
systems have the drawback that they require a closed space. For exam-
ple, if a door of the space to be protected is left open, then it is not
30 possible to create a gas concentration necessary for putting out a fire.
This may lead to complete destruction of the property to be protected.
In the concentrations used, many gases are noxious, even lethal to
people. For this reason, a delay is needed between the moment of de-
tection of fire and the start of the extinguishing operation, during which
35 delay people can get out of the space where a fire is to be extinguished,
whereupon the space is closed. This delay may be fairly long, even tens
of minutes, during which time the fire may cause considerable damage.



of mnutes, during which tine the fire may cause consi derabl e danage. WO
03/ 061769 2 PCT/FI 02/01060 In addition, gas systens have no cooling effect
on the suwpogmgi7negs, and they have a poor ability to extipoguieiniedwol dering
fires. WO specification 93/09848 discloses a fire extinguishing nmethod 5
whereby a m xture of water spray or water m st and a gas is supplied into a
cl OSﬁd space Wnereka fire is to be extidguished. The gas concen- trations
in this space are kept at a level that is not a risk to human life,. This
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not evenl YW@ sspedificatiomn 9B£09848e,disalbsesnseqficat |gxtimguishéng utnethed not
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that pose é]&l{lhﬁ?d—%améﬂaé‘péﬁf acegd creating a circulation of the
extingui shing"’nediumso as to achieve a good distribution and m ngling of

t he exitS ngui shing mediumin the space.
Short description of the invention

The object of the present invention is to achieve a completely new type
of solution for extinguishing fires especially in large open spaces, in

20 which solution the nozzles for spraying an extinguishing medium can be
disposed at a relatively large distance from the target to be protected,
e.g. in the upper part of a space having a height exceeding 5 meters,
typically at the ceiling or in its vicinity. Another object is to achieve a
solution that makes it possible to extinguish even hidden fires in rela-

25 tively large spaces. In short, the aim is to achieve a solution for fire
protection in high spaces, such as the engine rooms of ships.

The invention is based on a fire fighting concept implemented by com-
bining the use of a mist of fire extinguishing medium, such as water

30 mist, and a gas, in concentrations that pose no risk to human life, and
creating a circulation of the extinguishing medium so as to achieve a
good distribution and mingling of the extinguishing medium in the
space.

35 The method of the invention is mainly characterized in that the supply
of the mist of extinguishing medium into the space occurs via at least
one first nozzle provided in the upper part of the space, in a manner



35 The nmethod of the invention is mainly characterized in that the supply
of the m st of extinguishing nediuminto the space occurs via at |east one
first nozwbespseéd ded in the upper part of the space, in @CraearnossD

03/ 061769 PCT/ FI 02/ 01060 3 such that the m st is unevenly distributed so
that a circulating notion of the m st of extinguishing mediumis created
in the space. The nethod of the inventidn is additionally characterized by
what is 5 stated in claims 2 - 10. The apparatus of the invention is
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m st of exEhergnesthodgofredeumventien pisodddétdionalhy tdtearguiedzedhbyaphataisus of

t he iné?ngésgp%%mt%@hg%gn?%d characterized by what is 15 stated in clains

12 - 2 ‘invention has nunerous significant advantages.
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t he invent,j i y well applicable for use in high spaces. The nozzl es
for the e%b&ﬁﬁhﬁ?%&%g medi um can be placed at a distance of over 5 neters

fromthe floor. Some of the nozzles may be initially used for the supply
of gas andy AR NY i ;

Spr ayi ng ol S SR T SO YeRth IS HARRANGIR chufaciiized Hy etk

t echnilal Soted ink'aignadii evdlh while the effects of the liquid nist can be

maxi m zed at |least at the final phase of the fire extinguishing process.

By sprayi nﬂwet r;‘,((aaltljtic%'}\“cgjf %gtin%%%%nahg'sgrrlluﬁ{éer%%%r gig%?ﬂcgrswé na(%ivaarhtages. By
utilizing the circulation of extinguishing medium created in the space
together with a gas supplied into the space to reduce the oxygen con-

20 tent, a very good degree of mingling is achieved, with the result that a
good extinguishing result is achieved even in the case of hidden fires.

The solution of the invention is well applicable for use in partially open
spaces as well. In this case, the nozzles for extinguishing medium can

be disposed in the upper part of the space to be protected, at a large

25 distance from objects subject to a potential risk of fire. The method of
the invention is very well applicable for use in high spaces. The nozzles

for the extinguishing medium can be placed at a distance of over 5
meters from the floor. Some of the nozzles may be initially used for the
supply of gas and, when the gas supply diminishes and/or runs out, for

30 the spraying of extinguishing medium as well. In this way, an advanta-
geous technical solution is achieved while the effects of the liquid mist

can be maximized at least at the final phase of the fire extinguishing
process. By spraying the liquid mist under a high pressure and using an
appropriate spraying head, a good penetrating power of the liquid mist

35 is obtained, which brings an advantage especially in the case of distant
fire seats to be extinguished. Connecting the pipe systems used for the
supply of extinguishing liquid and gas together gives the possibility to



appropriate spraying head, a good penetrating power of the liquid mst 35

I s obtained, which brings an advantage especially in the case of distant
fire seatwotos/obgeexti ngui shed. Connecti ng the pipe systenpcagae/ofiedq the
supply of extinguishing liquid and gas together gives the possibility to WO
03/ 061769 4 PCT/ FI 02/ 01060 sinply and automatically admt liquid to the gas
suppl yi ng second noz- zles after the gds pressure has fallen and the supply

of gas has stopped. By using a shut- off/control el enen ressure
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I nventi on. ed description of the invention Figures 1 and 2 present a
fire extinguishing systemaccording to the in- 25 vention in a sinplified

form Thegmﬁqedéstmﬁﬁow ofahiecfigurddie extin guishing systemls
relatively large, preferably a space with a large height, such as e.g. the

engi nélroom of a shi p. Disposed in the upper part of the relatively |arge
space is ah theafdliowning,i tree imeeatien wilbbesgessribédgnadetait with ¢rfeneggeshi ng

medi umin and 30 neans for conveying an
ext i ngui sh&ﬁb%n%tgggﬁngg qt?in',% ﬁgmﬁlhese means conprise a pipe system4
or equivalent, a source 5 of extin- guishing nediumand neans, such as e.g.

a punp 6, Fflé) }?He’%@n‘?g d BfnpRKeUN@ids B EPﬁBﬂ’g’@m‘éﬁt*‘@cdm%gf toTihRe Fistem
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vention.

Fig. 2 visualizes the disposition of the nozzles used in the solution rep-
resented by Fig. 1 as seen from above.

20 Fig. 3 represents another arrangement according to the invention.

Detailed description of the invention

Figures 1 and 2 present a fire extinguishing system according to the in-
25 vention in a simplified form. The space 1 to be protected by the extin-
guishing system “is relatively large, preferably a space with a large
height, such as e.g. the engine room of a ship. Disposed in the upper
part of the relatively large space is at least one first nozzle 2 for spray-
ing a mist of extinguishing medium into the space to be protected and
30 means for conveying an extinguishing medium to the nozzle. These
means comprise a pipe system 4 or equivalent, a source 5 of extin-
guishing medium and means, such as e.g. a pump 6, for bringing the
extinguishing medium to the nozzle. The system comprises at least one
second nozzle 3, which in the figure is also disposed in the upper part of
35 the space 1. The system comprises a source 7 of gas, such as at least
one gas bottle, from which a gas can be conveyed to the space 1 via a



second nozzle 3, which in the figure is also disposed in the upper part of
35 the space 1. The system conprises a source 7 of gas, such as at | east
one gas bwotd3@e1769 om whi ch a gas can be conveyed to the spaggid2/obde a WO
03/ 061769 5 PCT/ FI 02/ 01060 nozzle, e.g. at |east one second nozzle 3. The
gas is passed to the noz- zle 3 via a pipe 8 The nozzles 2, 3 are
preferably disposed in the ceiling of Xhe space 1 or inits vicinity as
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di fferences and/ or penetration dlfferences produced between the
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guishing medium is supplied into the upper part of the space 1 via at
least one first nozzle 2 in a manner such that the mist is unevenly dis-
20 tributed so that a circulating motion of the mist 2’ of extinguishing me-
dium (arrows in Fig. 1) is created in the space. Via suitable disposition
of the nozzles 2, 3 in the space and/or via pressure differences and/or
penetration differences produced between the extinguishing mediums
sprayed, an unbalance is created that, together with the suction gener-
25 ated by high-pressure spraying, produces a circulation of the mist of
extinguishing medium in the space. According to an embodiment of the
invention the circulation "goes against" the spray from at least one of
the spray heads, due to the spray from another of the spray heads be-
ing more energetic.
30
According to the invention, the mist of extinguishing medium, especially
liquid mist, is sprayed via at least one nozzle 2 disposed in the upper
part of the space 1 and a gas is supplied into the space 1 via at least
one second nozzle 3 and/or at least one third nozzle 10. According to a
35 preferred embodiment, gas is supplied into the space at least at the
early stage of the extinguishing process. As the gas has a lower pene-
trating power than the liquid mist, this contributes towards creating a



30 According to the invention, the m st of extinguishing nedium especially
liquid mst, is sprayed via at |east 'one nozzle 2 disposed in the upper
part of tWweusperres 1 and a gas is supplied into the space PCTiFa02ati0doeast

one second nozzle 3 and/or at |east one third nozzle 10. According to a 35
preferred enbodi nent, gas is supplied into the space at |least at the early
stage of the extinguishing process. As & he gas has a | ower pene- trati ng
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m st and tmspgwdand{h’eambpent parhef thewspagee system 4, 8 from 20 opposite
directions. The extinguishing nmediumis supplied to the nozzles in an
unevenly distributed manner so that the extl ngui shin rredi umis fed to a
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number of W42 gk ffe é@&oﬁw&%ﬁ%@@cﬁi’@'d§ét?‘ﬂopﬁsup?jIVE1QjII|hh¢cﬂ enist srorges of
supply or sp'a%e snmu[t%tnteous\y wit agr;etas Oancm)r BhRY et supply of gas through
them has stopped. According to a preferred embodiment, the liquid for
the liquid mist and the gas are fed into the same pipe system 4, 8 from
20 opposite directions. The extinguishing medium is supplied to the nozzles
in an unevenly distributed manner so that the extinguishing medium is
fed to a number of nozzles 2, 3 at a substantially lower pressure than to
the first number of nozzles. This can be accomplished by using different
sources of supply or e.g. a throttle in a part of the pipe system.
25
Liquid mist is sprayed into the space 1 at a high pressure. The operating
unit 6 may be e.g. a constant-pressure pump. The pressure in the pipe
system is typically over 30 bar, preferably over 50 bar, most preferably
over 70 bar. The liquid mist produced by the nozzles is typically very
30 fine, with a typical droplet size (Dygo) below 400 micrometers, prefera-
bly below 300 micrometers, most preferably below 200 micrometers. At
least some of the first nozzles 2 are of a type that produces a concen-
trated mist of extinguishing medium as a spray that has a good pene-
trating power. The principles of a nozzle solution applicable for use in
35 the solution of the invention and allowing the desired properties to be
achieved are described in published international patent application WO
92/20453. The means used for the supply of a mist of extinguishing



Liquid mst is sprayed into the space 1 at a high pressure. The operating
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the space for supplying a gas into the space so that a circulation of the

mist of extinguishing medium can be created in the space. According to

20 a second preferred embodiment, circulation of extinguishing medium

can be set up at least at the early stage of the extinguishing process.

By disposing the first nozzles 2 in the space 1 in an unsymmetrically

distributed manner at least in one vertical cross-section of the space, an

advantageous arrangement enabling circulating currents of the mist of

25 extinguishing medium to be set up.

At least a number of the second nozzles 3 are placed in a different part
of the space with respect to the first nozzles 2. In the embodiment
represented by Fig. 1 and 3, the second nozzles 3 are disposed on the

30 opposite side of the supposed fire seat in relation to the first nozzles 2.
The apparatus comprises a pipe system 4, 8 and means for supplying
an extinguishing medium into the pipe system via at least one first end
and means for supplying a gas into the pipe system via at least one
second end so that, at least in part of the pipe system 4, 8, the extin-

35 guishing medium and the gas use the same pipe at least in the course
of the extinguishing process.
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Fig. 3 presents another preferred embodiment of the invention, in which
a gas is supplied through one third nozzle 10, which preferably is sepa-
rate from the pipe system 4 carrying the extinguishing medium, from a
gas source 7 via pipe 8. A mist of extinguishing medium is supplied by
25 means of nozzles 2, 3 provided in the upper part of the space. The pipe
system is provided with a pressure limiting device, such as e.g. a valve
or throttle 9, placed between the first nozzles 2 and the second nozzles
3, so that a circulation of extinguishing medium, represented by arrows
in the figure, is produced in the space during the extinguishing process.
30 From the second nozzles 3, a mist of extinguishing medium is sprayed
at a lower pressure than from the first nozzles at least at the early
stage of the extinguishing process so as to produce the desired circula-
tion of extinguishing medium in the space.

35 It is obvious to the person skilled in the art that the invention is not
limited to the embodiments described above, but that it may be varied
within the scope of the claims presented below. Thus, the first nozzles
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PCT/ FI 02/ 01060 1. Fire extinguishing nethod, especially for relatively high
spaces (1), such as the engine roons of ships, in which nmethod a m st of
extin 5 gwiogbiosgesredi um and a gas are supplied into the spagg2ibsoa r a ¢
-teri zedinthat that the m st of extinguishing mediumis supplied
into the space (1) via at |least one first nozzle (2) provided in its upper
part, in an unevenly distributed mannerl@Go that a circulating notion of

the m st of extinguishing nediumis created in the space. 10 2. Method
accordlngqalmfalml characteri zedinthat the mst of
extingui shing medium especially liquid mst, is sprayed via at |east one

f t I 2 ded t t :
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liquid m ghe ﬁ1|§ﬂ16f3lek@iﬁgu|§ﬁ|<hgt hfedings ¢ ctdatddpirathé epsiceone first nozzle
and/ or second nozzle (2, 3) provided in its upper part, in a nore evenly

di strilSuted manner than at the first stage. 30 6. Method according to any
one of cl & nBlethod@Bccordirg toalain I ¢ hiaz @ dt @ nitzhetd t He thadtthef mist
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15 and/or one third nozzle (10).

3. Method according to claim1or2,characterized inthatthe
pressure of the gas supplied into the space (1) is lowered as the extin-
guishing process is going on.

20
4. Method according to any one of claims 1 -3, characterized
in that the supply of gas into the space (1) is stopped while the extin-
guishing process is going on.

25 5. Method according to any one of claims 1 -4, characterized
in that, as the extinguishing process is going on, liquid mist is supplied
into the space (1A) via at least one first nozzle and/or second nozzle (2,
3) provided in its upper part, in a more evenly distributed manner than
at the first stage.

30
6. Method according to any one of claims 1 -5, characterized
in that the mist of extinguishing medium, especially liquid mist, is
sprayed into the space (1) at a high pressure.

35 7. Method according to any one of claims 1 -6, characterize d
in that at least a number of the second nozzles (3) are used for supply-



PCT/ FI 02/ 01060 ing liquid mst into the space (1) during the supply of gas
and/or after the supply of gas has stopped. 5 8 Mthod according to any
one of clwomsngi7697, ¢ har act er i zed in that tmPeT/RIEu1060f Or the
liquid mst and the gas are fed into the same pipe system (4, 8). 9.

Met hod according to any one of clains 1 - 8 char acterized to
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Cross- sectlon of t F L{a)ace . Fire extingui shing apparatus according
to clai m 1At lgasienefips nq;zzlea ‘t er i zedinthat at |east sone of the
second nozzles (3) are WD 03/061769 12 PCT/ FI 02/ 01060 placed in a different

part qfs they ShaghoY ta@cf)?aﬁ\egmtot Anl6nk! bFlcidffE 5- 9, character-
ized inthatthe gas consists of an inert (non-reactive) gas, nitrogen
or incombustible mixed gas.

11. Fire extinguishing apparatus especially for relatively high spaces

20 (1), such as the engine rooms of ships, said apparatus comprising
means (4, 5, 6) for supplying a fire extinguishing medium to ‘at least
one first nozzle (2), from which a mist of fire extinguishing medium is
sprayed into the space, characterized in thatthe at least one
first nozzle (2) is disposed in the upper part of the space (1) and the

25 apparatus comprises at least one second nozzle (3, 10) disposed in the
space for supplying a gas and/or a mist of extinguishing medium into
the space so as to allow a circulation of the mist of extinguishing me-
dium to be produced in the space.

30 12. Fire extinguishing apparatus according to claim 11, charac-
terized in that the first nozzles (2) are disposed in the space (1)
in an unsymmetrically distributed manner in at least one vertical cross-
section of the space. |

35 13. Fire extinguishing apparatus according to claim 11 or 12, c har-
acterized in that at least some of the second nozzles (3) are



(2). 14. Fire extinguishing apparatus according to any one of clains 11 -
13, 5characteri zedinthat the pipe system(4) used for the
supply ofwesssiosge? shing |liquid and the pipe system (8) usedtiro2/aib® supply
of gas are connected to each other. 15. Fire extinguishing apparatus
according to any one of clainms 11 - 14, toc har act er i zed in that
the space (1) is a high space having a ldei ght (H) at |least 3 neters,

preferably over 5 neters. 16. Fire_ exti i shi ' t
e of "ol aked in.a ghfferant, arf of U Spare; et PaPerato e Spdk fopdies’s ™
cl osed at (bgast during 15 the fire extinguishing process. 17. Fire

extingui shing apparatus according to any one of claims 11 - 16, c har a
cter i zedin that the space (1@ conprises at |east one entrance that

i s open dur.ngre lextinguisking agpiasaturyapeeing ta anyine of Maips dd, —thdt the
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o any one of claips 11 - 17, racter z e d_in that at |east
some of tHKé extinguishing diqyigh apdet %fp‘aeﬁ/\(fetefrﬁa(té)pf"éﬁgc@' Ehe GitRhly rat ed
m st of eXjdngts gbhRecraditgresth oftherd spray that has a good penetrating
power. 30 ™19. Fire extinguishing apparatus according to any one of clains
11 - 18, char acteri zedinthat the space is provided with at
| east one 15.hFird extinguishir®) apparstypagcordingdasanytene f dpuns. 1o 1€ire
extingyis r ; di; 0 k@iyTHi i

char ag#er !Hzgga ???h@%fhgﬁﬂ)e 'Qaﬁgmﬂ{%i‘gﬁgep{%ﬁiI%th\;\nd*t;rhSpaak%ppgggﬁ ea
liniting dwigbt (Hwahleaste metersapveresabiy Pyer |2 MeYerspl aced bet ween t he
first nozzles (2) and the second nozzles (3). 35

16. Fire extinguishing apparatus according to any one of claims 11 - 15,
characterized in that the space (1) is closed at least during
15 the fire extinguishing process.

17. Fire extinguishing apparatus according to any one of claims 11 - 16,

characterized in that the space (1) comprises at least one

entrance that is open during the fire extinguishing process, in other
20 words, that the space is a so-called open space.

18. Fire extinguishing apparatus according to any one of claims 11 - 17,

characterized inthatatleast some of the first nozzles (2) are

of a type that produces a concentrated mist of extinguishing medium as
25 a spray that has a good penetrating power.

19. Fire extinguishing apparatus according to any one of claims 11 - 18,
characterized in that the space is provided with at least one
third nozzle (10) for supplying a gas into the space.

30
20. Fire extinguishing apparatus according to any one of claims 11 - 19,
characterized in that the pipe system (4) is provided with a
pressure limiting devicé, such as e.g. a valve or throttle (9), placed
between the first nozzles (2) and the second nozzles (3).

35



