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Background of the invention 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. io The invention also relateg to a fire extinguishing apparatus as
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| arge spaces, extinguishing especially small fires using a mst of an
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prior-art™ I AnddRidR SaidSRAR ect ed 25 against fire, by
using only gas systens in which the space is suppl ied with a gas, such as
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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 PCT/FI 02/01060 2 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 ﬁsed space Wnerke afireis to be exdinguished. The gas concen- trations
in this space are kept at a level that is not a risk to human life,. This
sol uti on BN Agditiemy aas SYEERES Eévéoﬁﬁai:%@”?% ahfeek Qnudhee FYrTNdipgsed
system HeRy ehey tHifes 8l phdeabiRytodertngaishsmaeldesirfg fiagson 1o is only
desi gned for closed spaces from where the gas cannot escape and where the
fire itself consunes oxygen. A further problemis that the water mist is
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 clainms 2 - 0 The apparatus of the invention is

char act er S8 that the migk iappeveniy d'%Ufﬁ#ﬁeQe@ dhatenstregiating Metipezof e
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di sposed in the space for supply lo ing a gas and/or a m st of

extingui shing nediuminto the space so as to allow a circulation of the
m st of eﬂhmguétlhb@gomu'eum\l@ﬁm pisoddditionalty tdtearauierzedhbyaphataisis of

the in en%gp%%? %f%h% 2na O/ characterized by what is 15 stated in clains

12 - I nvention has nunerous significant advantages.
By ut| lizing the circulation of extinguishing nediumcreated in the space
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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 935 andrndhearf, g3 HPBhVertiBhniesRaaRAMIAY cHishbchitized By han

sprayi ng of extinguis % medi um as wel way, an advant a- geous
t echnilal Sated |“Ebr¢'¢'§nfaé evélh while the effects of the liquid nist can be
maxi m zed at |east at the final phase of the fire extinguishing

The solution of the invention has numerous significant advantages. 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



process. By spraying the liquid m st under a high pressure and using an
appropriate spraying head, a good penetrating power of the liquid mst 35

i s obt ai @0,03hi76h bri ngs an advantage especially in the eayFi@oickost ant
fire seats to be extinguished. Connecting the pipe systens used for the
supply of extinguishing liquid and gas together gives the possibility to WO
03/ 061769 PCT/ FI 02/ 01060 4 sinply and4automatically admit liquid to the
gas suppl ying second noz- zles after the gas pressure has fallen and the
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seen from . 20 Fig. 3 represents another arrangenent according to the
I nvention. Detailed description of the invention Figures 1 and 2 present a

fire exti ghprhdascriftion of thielfiguries the in- 25 vention in a sinplified
form The space 1 to be protected by the extin- guishing systemls

rel at FQ/er | arge, preferably a space with a |arge height, such as e.g. the
engi ne rodmtdfe folkdwing,repaseentiontwidl bppdescniked iof detasl mithatrelerencear ge
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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



extingui shing mediumto the nozzle. The system conprises at |east one
second nozzle 3, which in the figure is also disposed in the upper part of
35 t he spwoasbs178he system conprises a source 7 of gas, s®ech/E&/@bD6 east
one gas bottle, fromwhich a gas can be conveyed to the space 1 via a WD
03/061769 PCT/ FI 02/ 01060 5 nozzle, e.qg. at |east one second nozzle 3. The
gas is passed to the noz- zle 3 via a gipe 8. The nozzles 2, 3 are
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spray headpisking 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



ing nore energetic. 30 According to the invention, the m st of

extingui shing nedium especially liquid mst, is sprayed via at |east 'one
nozzl e 2 wWoIpoewa i n the upper part of the space 1 and aPpgagioanisappl i ed
into the space 1 via at |east 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 € age of the extinguishing process.
As the gas has a |ower pene- trating power than the liquid mst, this
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enmbodi mentdispbsed iimthe dpper paet bf thespacet and the gas are fed into the
sane pipe system4, 8 from 20 opposite directions. The extingui shing nedi um
is supplied to the nozzles in an unevenly distributed manner so that the
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acconpl Shsepaceysiun%ﬂ%nglofufsfyg %\r/]itth gas and/or after the 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



sources of supply or e.g. a throttle in a part of the pipe system 25
Liguid mst is sprayed into the space 1 at a high pressure. The operating
unit 6 newyoOlma/el7g? a constant-pressure punp. The pressur e PCA/RG1pd0pe
systemis typically over 30 bar, preferably over 50 bar, nost preferably
over 70 bar. The liquid m st produced hy the nozzles is typically very 30
fine, with a typical droplet size (Dv9 bel ow 400 m croneters, prefera-
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that, at melfﬂf erpotée tedit Ifpr &t sigertotinene extingui shing pro- cess, the
oxygen_content is limted to a level that is not harnful to peo- ple if
exposéa toit for a short tine. 10 The invention also relates to a fire

ext i ngui sfAihey inppatianuglsespelatasitp af Sirer extinguishingi gRPIpALLS espesially as
the engi n"FoF?@fé‘fl\fgl qjﬂ BSs §@g§11ag éﬂ%@ttklé @I"?@We‘ PO TBABRIS, SaidBapor
I

supplying a fire ox{ i ngui oh at a ssure to af |east one
first nozAasapus ppmwmr@m@aﬁl%ﬁ, é?oéﬁtq Mﬁk&hgfg lﬂﬂq@ Ug Wed at

S hi gh Sr RFSHT atiahigh *ﬂf?e@ﬂéﬂ@t(ﬁ at |&éast aind ﬁﬁ%tt nopglef R stomowhlieh 2 ndst
eact 18ne etinoiBing THrdBiocd sarre ot sabion areSBiRt Peirie SaRTT % e
space so (Ttad ak leastcohetfirsh nozzlde is dlsposed in the upper part of the space
1 and the apparatus comprises at least one second nozzle disposed in
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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second noznleni9 disteébuted manner so that a circulation of the mist of extin-
guishing medium is created in the space. The pipe systems for the first
and the second nozzles may naturally also be separated from each
other.
20
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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bel ow. Thygiishing feditnmdazhesspdee)3/ 061769 PCT/ FI 02/ 01060 9 and the
second_nozzl es may al so be connected to pipe systens sepa- rate from each
other,oin whi ch case the desired unbal ance can be cre- ated e.g. by
regul ati ng the operating source of extinguishing nediumor e.g. by neans
of valve devices. The first nozzles nay al so be disposed 5 in a different
way than in the enbodi mrent exanple. The first nozzles nmay be arranged in
the edge area of the space, preferably in the ceiling or inits vicinity
close to the side walls, and the second nozzles in the mddle area so as
to produce an unbal ance and a circul ation of extin- guishing nediumin the
space. 10
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manner so that a circulating notion of the mi st of extinguishing nediumis
created HC?Illm%pace 10 2. Method according to claiml1l, c har acter
iz edinthat the mst of extinguishing medium especially liquid mst,
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process i $h@ohiigt 8 extinguiishifgsimddiumippkreated mmers@as:leace (1) via at
| east one first nozzle and/or second nozzle (2, 3) provided in its upper

part, ®n a nore evenly distributed manner than at the first stage. 30 6.
Met hod acc@r Mietgotl @coydimte tofclaimilysc b a r5a ctie niz @ & tinethatithe migt in

that the u i t ed
i nto the 'Sqf%é%gﬁ)%tﬂlﬂg hﬁ%ﬂﬂ} ghéglall%;ﬁgﬁi%nll?]ét |§‘§Cp(ilagb8 V|dO%gnl)§Bg% a
claims 1 -ore firsh n@zzla(E)tpr@wded indhe upper part of the space (1 ) and the
gas is supplied into the space (1) via at least one second nozzle (3)
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-



in that at | east a nunber of the second nozzles (3) are used for supply WO
03/ 061769 PCT/FI 02/01060 11 ing liquid mst into the space (1) during the
supply ofwgas/arrd$ or after the supply of gas has st opped.prCa/@o2dvedéohod
according to any one of clainms 1 - 7, char acteri zed in that
the liquid for the liquid mst and the gas are fed into the sanme pipe
system (4, 8). 9. Method according to aﬁy one of clains 1 - 8 char ac

t er i in th he extin n dium. i t
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medi um i s thedsupplyasf geatasostoppachnd nozzle (3) at a substantially | ower
pressure than to at least one first nozzle (2). 15 10. Method according to

any one of claime 1 - 9, char acter - i zedinthat the gas
consists of an inert (non-reactive) gas, nitrogen or inconbustible m xed
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the space, ¢ h racteri zedinthat the at |east one first nozzle
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| ol af t
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har acatfedtiole ée@oﬁldl rﬁ'oiilét(‘a‘)hétfa' sabsmzém |é\&)erqsr@séus@cmadn to the
space (1) 1n an unsFlm*re rical %/)pdl stributed manner in at |east one

vertical cbleast o8 (it BPZzlR( Dphace. 35 13. Flre exti ngui shi ng appar at us
according to claiml1ll or 12, char - act eri zedinthat at |east

some ofy the, Serdd’ Zc%oﬁaln(gg’)toaéﬁy\/\gng?’/ ?G&Zﬁﬂspg/ FHOZ B840 cter -
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



12 placed in a different part of the space with respect to the first
nozzles (2). 14. Fire extinguishing apparatus according to any one of
clainms 11w0 03861765 ¢ h ar act er i z e din that the pcpaeyaiem (4)
used for the supply of extinguishing liquid and the pipe system (8) used
for the supply of gas are connected to _each other. 15. Fire extinguishing
appar atus according to any one of claif® 11 - 14, tocharacter .
zed in that the spacg (1) is a high space having a_ _hei ( at |l east 3
reter s, ARG dUerentpait Orthe SBace BEN ReSer Y b it ho 2R
accordi ng(R9, any one of clainms 11 - 15, c har act er i zed in that
the space (1) is closed at least during 15 the fire extinguishing process.
17. Fire extinguishing apparatus according to any one of clains 11 - 16, ¢

h ar a clt4.6Fireiextioguishingaappasatimaccending divpany N of|daigns dde— 13,
entrange (Rl b BRE rdzId@ P thit eheXbipRasy Stemd 4) asedoritheobiioply 20
wor ds, "that the space |s,a_so-cgl ed Qﬁén %&ace.é¥i FHrF eﬂgln U|§ I N
appar at us ofce¥iagHighing diguighangs the ARg yistem A8) USRA,IQr the SURPYY oF, o
d in that @s deasbnhettedtotducH btisér.nozzles (2) are of a type that
produces a concentrated m st of extinguishing mediumas 25 a spray that

has a good penetrating power. 19. Fire extinguishing apparatus according to
any one ofi%lBEremxtinguisBing appazatus azeadrdingtttadnyhene picdaings provi tidd
with I t [ | en( | w4 hidddrd havemage. 30
20. Fiqbe gﬁlian?{ﬁght% %g‘r gz;rgra;t E’g %‘%Z:toirﬁr? 'éteg gin’]gso%e 0 cslrﬁai ns 11w19,
char act er ihaighf H) ratt [egss mrtesss Peatgraply SVEF oV MR R th a pressure
limting device, such as e.g. a valve or throttle (9), placed between the

first nozziGE.sFiS'é)exatPr?thlig ir?ge%%%%rggégla%cs:o%}\g 905any 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



