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FI RE Background of the invention 5 The present invention relates to a

met hod aswoebos@dsisn t he preanble of claim1l for extingaramogo@sizre in a
space, especially in a tunnel or equivalent, in which nmethod an

extingui shing nmediumis sprayed in ihe space by means of. spraying heads.
Io The invention also relates to a tire extinguishing apparatus as defined

in the pMETH@DANDSYSTEMIFOREXTINGUISHING queIREPN of firefighting
in tunnels, such as road and railway tunnels and equival ent, has energed.

Several destructive fires 15 have occurred in tunnels because they
gener al | y Backgroupet ofithe inventioni ngui shing systens. The traditionally
i magi nabl e fire extinguishing systens are either sprinkler systens or
zonew se éj' ered spraying ystens. In sprinkler systens, the sprinklers
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the pipe spaes byshogans bf speayynptichas. such a large area that the system
woul d becone practically unfeasible. In a zonew se triggered system the
tunnel is di 25 vided into zones, and when a signal based on fire detection
i s ret@i vétie invention aten relladestoia firecextinguishing apgbratuprastefinedt in

these systga®rebfnhRof eliiﬁ‘f:i‘tle the right zone. Due to the fast propagation
of snoke "and heat, srgnals nay be received from nunerous wong zones, and

again the practical problems of sizing are encountered. Therefore, a 30
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PCT/ F12003(8Q0R42 1n sprinkler systems, the sprinklers are triggered individually
by the action of heat. In a tunnel application, they involve the problem
20 that, as a consequence of the fast propagation of hot gases, a very
large number of them are triggered even far away from the actual place
of fire. Therefore, the pump sizes and correspondingly the pipe sizes
should be designed for such a large area that the system would become
practically unfeasible. In a zonewise triggered system, the tunnel is di-
25 vided into zones, and when a signal based on fire detection is received:
from a zone, the entire zone is triggered. A problem with these systems
is how to locate the right zone. Due to the fast propagation of smoke
and heat, signals may be received from numerous wrong zones, and
again the practical problems of sizing are encountered. Therefore, a
30 special area of investigation in recent times has been the development
of new and accurate detection systems.

A problem with all traditional solutions is the difficulty of directing the
extinguishing power of automatic firefighting equipment to the right
35 area, i.e. to the area on fire. In tunnels there is always a strong air cur-
rent, either due to natural ventilation or — more generally — produced
by mechanical ventilation. The hot combustion gases rise up and are



2 quickly drifted in the tunnel away fromthe actual area on fire. There-
fore, individual heat-activated sprinklers of conventional sprinkler sys-
tenms are woimgoesisin a very |arge area. The capacity ofrCtirxbvoospui sh-
ing systemis soon exceeded and the best extinguishing power may 5 even be
applied to a conpletely wong area wher@ no seat of fire exists at all.
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zone is in a state of readiness, preferably none of the heat- activated
sprayi ng heads will be triggered. Very soon the "right" zone 35 wll be
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20 fire extinguishing system to the actual fire area, either completely with-
out a separate detection system or by using a less sensitive and there-
fore cheaper detection system. Such a fire extinguishing system can be
so dimensioned that it will be feasible in practice. Another object of the
invention is to achieve an efficient fire extinguishing system designed to
25 be applied for extinguishing fires occurring in tunnels.

zone

The invention is based on a concept which provides that, at the begin-
ning of the extinguishing operation, a curtain or curtains of extinguish-
ing medium is/are formed across the tunnel, and at least some of the.
30 spraying heads, preferably on either side of the curtain of extinguishing
medium, are brought into a position of readiness. The curtain limits the
flow of hot gases in the tunnel and cools them enough to ensure that, if
a “wrong” zone is in a state of readiness, preferably none of the heat-
activated spraying heads will be triggered. Very soon the “right” zone
35 will be selected and the heat generated by the fire will start triggering
spraying heads in the very area on fire and in its vicinity. The right zone
is selected automatically. At first, one or more curtains of extinguishing



Is selected automatically. At first, one or nore curtains of extinguishing
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met hod of the invention is additionally characterized by what is stated in
claims 2 -10. 20 The apparatus of the invention is characterized in that it
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18. 35 The solution of the invention has nunerous significant advantages.
By The method of the invention is additionally characterized by what is

stated in claims 2 -10.

20 The apparatus of the invention is characterized in that it comprises first
nozzles, preferably in first spraying heads, for producing at least one
curtain of extinguishing medium in a space and a number of spraying
heads comprising a protecting means, such as a protecting cup, for pro-
tecting at least one nozzle and/or heat-activated triggering means of

25 “the spraying head, said apparatus being operated in stages, wherein in
a first stage at least one curtain of extinguishing medium is formed,
preferably by means of the first nozzles of the first spraying heads, and
a number of second spraying heads are pre-activated by releasing the
protecting element covering the nozzle and/or heat-activated triggering

30 means, and in a second stage one or more of the second spraying
heads are activated to produce a spray of extinguishing medium.

The apparatus of the invention is additionally characterized by what is
stated in claims 12 - 18,

35
The solution of the invention has numerous significant advantages. By
using the solution of the invention, an extinguishing systenj can be
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example with reference to the attached drawing, wherein

Fig. 1 presents a diagrammatic top view of a part of the apparatus
20 shown in Fig. 2,

Fig. 2 presents an apparatus according to the invention arranged in a
tunnel.

25 Detailed description of the invention

Figures 1 and 2 present a solution according to the invention especially
in conjunction with a tunnel 100. The figures show a part of a fire extin-
guishing system in the tunnel in simplified and diagrammatic form. The
30 system typically comprises a pump unit 1 and a pipeline 3, through
which an extinguishing medium, pumped by the pump, is supplied into
the piping network of the tunnel when the system is active. In the fig-
ure, the piping network comprises two main pipelines 8 and between
these a central main pipeline 10. The figure presents the system in a
35 diagrammatic top view. Between the main pipelines 8 there is formed at
least one transverse pipe 5, which preferably connects the main pipe-



5 lines as well as the optional central main pipeline 10 to each other.
The transverse pipe 5is provided with first spraying heads 6, which in an
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In Fig. 1, we can assume that a signal has been received from a detec-
tor 17 in fire zone 4. This causes the valve elements 16 to open, allow-
ing the extinguishing medium to flow into the transverse pipeline 5. As
the pump in the pump unit 1 is pumping the extinguishing medium into
25 pipeline 3, the extinguishing medium flows into the transverse pipeline
5, where the protective cups of the spraying heads 6 are released and
the spraying heads 6 start spraying the extinguishing medium, forming
a transverse curtain 7 of extinguishing medium, especially a curtain of a
mist of extinguishing medium. Instead of the spraying heads producing
30 a curtain of extinguishing medium or in addition to them, it is also pos-
sible to activate other spraying heads 13 during the first stage, depend-
ing on the application. In Fig. 1, there are spraying heads 13 arranged
on the central pipeline 10. At the same time, the system pre-activates
and at least some of the protective elements, such as protective cups,
35 of the second spraying heads 11, 12 are released. The protective ele-
ment covers at least one nozzle and/or heat-activated triggering means.
of the spraying head. The second spraying heads 11, 12 typically com-



ment covers at | east one nozzle and/or heat-activated triggering neans. of
the spraying head. The second spraying heads 11, 12 typically com WO

2004/ 0025w 2@TU0E472003/ 000512 6 prise a heat-acti vat ed POTIEI®S/HONGIE] enent ,
whi ch rel eases the spraying head to produce a spray of extinguishing

medi um The second sprayl ng head 11, 1% provided with a protecting means

may be e. P, %ﬁa rlnkler head provi-ded with a
heat - act i 35F§dat 5?55@2’3'9@ a'%ﬂg ARg wl&eﬁ%dwmdm keleasas |fﬁes§@t‘,a‘fln@at i on
WO 012674Realdntd peodateta e[:»ra mfe@eumgdlsrnnghﬂefdxam eThé "R dymESpR&yI

heacs 11, NeAB.ELpria eLovidRd av*ihﬁ%fe?@ﬁg%%é’n‘ﬂi%&f@en%eég%?aﬁﬁae%f‘g a

control | headoor EMII‘M!@nh}IeadmyO\laded witha ahhdatiadtivatedptriggeting meassur e
| A th t

<1 gnal f oZSTRRECACRE FiE, 118 I SPRCHCHISRIWG Gf28757 3 ' SHER,

speci fi capfﬁﬁ"l/@cbﬂéﬂﬂzﬂgwﬁ, thee pipelines® placacheddhe edige. ancasvobrthehe

val ve el egpgte i fﬁr@wd?é@r\ﬁﬁh bé%’hé aylﬁ?lﬁégb teqd, '\NhBS%h?r&?&fv@

I 9, t.h d
plr geact i ngm ¢ W%?fef E’ylg %S\éapgﬁﬁﬁm%vﬁéﬁoéﬂ{i’%‘i@%&\/eﬂl‘%&@na'
ﬁret act | vmayd Hey etgnmavinpgradic oprma@m}a\tﬁz |re§l§m’fet e@gﬁéll mgsb*ﬂéym head

ea lre extin
Done 11 SUREHReS A AVERAR CBE e MBticbFésslle SheT Fi@?ﬁ%@lmhe @o-
arranged tective alementeissalsti peeséntedie.ghdn dpedcficationndliO spr2§742. In
t 7
second spilei oyelbr STeseHtbr i S PIgS 1R, Xife Sralves iy’ {8 He,,
exti ngui sﬁpﬁéeﬁedlmd§ alsenadmittes t@@pﬁﬁ%tﬁ%mlahbanﬂ, chusing ¢be seah
Soul e agnaaReAn HeBEs 10 IORRE 'Zﬁg‘er'??ﬁfbe e pYAVaRd) Wi e SEL-
prgdejt%rnpjﬁgdsmé"‘l‘ﬂﬁg Eeﬁélﬁ ﬂv%ﬁqﬂ%e reéaﬁ'gvéfi@@ RY OWHNAMING then be
fﬁp' I eld Lpr@t&tm @eoren cbbérnh@vehgl ?égtdft:tlmedl agﬁgerr]m_aﬁ rﬁggﬁgl gfﬁjeg Se:jn

e solu | L1 | |

in speci f Egﬁg{ﬂﬁ@@sbﬁ%ﬁ%ﬂ |2505\e %o§5|nb %tyﬁgqqeiasl& fEreedirayi ng
heads pr omededThuet Bprayingt beadseﬁ arealngedThethe tsansyerse ojaotiads of adhked

cven be. | PR RBwpRaY's HB1s\Brek SR 7/ERAGU Kok ERfdh bR

susceptib e to sol e us
spraythg H@%d@’e\nﬁﬁﬂhﬁ@ﬁquﬁ@@:@aﬂ s@raymg heads 11 12 in a state of readiness

are ready to spray extinguishing medium as soon as the temperature
around them rises high enough. The heat-activated triggering means
may typically be e.g. an ampoule adjusted to be broken when the tem-
perature exceeds a predetermined value. Other triggering means are

25 also” known which can be applied in the solution of the invention, de-
pending on the embodiment. In the solution of the invention, in addition
to spraying heads as disclosed in specification WO 0126742, it is also
possible to utilize other spraying heads provided with a protective
means. The first spraying heads could even be implemented without

30 protective elements, but in conditions susceptible to soiling, such as in

' road or railway tunnels, the use of spraying heads without protective
elements is undesirable,

The solution of the invention thus also concerns a method for extin-
35 guishing a fire in a space, especially a tunnel or equivalent, in which
method an extinguishing medium is sprayed in the space through
spraying heads. In a first stage of the method, the flow and tempera-



el ements is undesirable. The solution of the invention thus also concerns a
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20 pre-activated into a state of readiness either manually or on the basis of
a signal given by a fire detector. Adjacent fire zones are so formed that
they partially overlap at least in their edge areas.

The extinguishing medium used is usually an aqueous liquid and/or a

25 mixture of an aqueous liquid and a gas. Through the spraying heads, a

mist of extinguishing medium, typically water mist is sprayed. The

droplet size (Dvgo) of the mist of extinguishing medium is typically below

. 400 micrometers, preferably below 300 micrometers, most preferably
below 200 micrometers.

30 :
The extinguishing medium is sprayed at a high pressure, preferably 10
- 300 bar. The pressure in the piping is typically over 30 bar, preferably
over 50 bar, most preferably over 70 bar. In connection with the
method, typically a pump unit with a constant-pressure pump is used.
35

An apparatus according to. the invention for extinguishing a fire in a
space, especially a tunnel or equivalent, comprises spraying heads ar-
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provided with protective elements protecting at least one nozzle and/or
heat-activated triggering means of the spraying head.

20 .
The apparatus is divided into several fire zones 4 by means of valve
elements 16, 16’ and check valves 14, 15. The apparatus comprises at
least one, preferably several detectors 17 for detecting a fire.

25 The apparatus comprises spraying heads 11 disposed in the edge areas
of the space. At least the spraying heads 11 disposed in the edge areas
are typically placed at a height of 3 -~ 5 m from the floor level of the
space. In the embodiment illustrated in the figure, the apparatus also
comprises spraying heads 12 disposed in the central area of the space,

30 which a mounted on the central main pipeline 10. The apparatus can be
adapted according to each place of application, so that e.g. the number
of adjacent main pipelines in the piping system and the distances be-
tween spraying heads may vary. Instead of and/or in addition to the
spraying heads 6 used for forming a curtain of extinguishing medium,

35 the apparatus may comprise spraying heads 13 which are activated to
produce a spray of extinguishing medium during the first stage.
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20 the second stage typically only occur in the area on fire.

In the solution of the invention, typically the applicant’s own spraying
heads are used, which are capable of producing an extinguishing me-
dium jet that has a good capability of penetrating into the area on fire.
25
It is obvious to the person skilled in the art that the invention is not lim-
ited to the embodiments described above, but that it may be varied
within the scope of the claims presented below. In the description, sev-
eral characteristic features are sometimes used in combination. The fea-
30 tures may also be used separately from each other in connection with

the invention.
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claims 1 substahtblfy tramsversé diréctfof rélative to the space.

3. Method accordingtoclaim 1 or2,characterized inthatthe
curtain (7) of extinguishing medium is formed by means of spraying
20 heads (6) arranged in a transverse direction relative to the space.

4. Method according to any one of claims 1 -3, characterized
in that, when the spraying heads (11, 12) are to be pre-activated into a
state of readiness, a protective means protecting at least one nozzie

25 and/or heat-activated triggering means of the spraying head is re-
leased.

5. Method according to any one of claims 1 -4, characterized

in that, in the method, the space is divided into zones (4).

30 ‘
6. Method according to any one of claims 1 -5, characterized
in that the space is divided into fire zones (4), and at least one curtain
(7) of extinguishing medium is formed in each one of said zones when
necessary and at least some of the spraying heads (11, 12) in the fire

35 zone in question are pre-activated into a state of readiness either
manually or on the basis of a signal given by a fire detector (17).



in that the space is divided into fire zones (4), and at |east one curtain
(7) of extinguishing mediumis forned in each one of said zones when
necessar ywearndo4to2s7dast some of the spraying heads (11, Pe)x/Fizon3/odee1Aire 35
zone in question are pre-activated into a state of readiness either
manual Iy or on the basis of a signal givenh by a fire detector (17). WO
2004/ 002575 PCT/ F12003/000512 11 7. Method according to any one of clains
|- 6, ¢ h7a Mebhedtacgording te any iome bficlaihes dx+iGgaitshi ng owde v zeed i s
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t hrough the sprayi ng heads. 9. Method according to any one of clains 1- 8,
c hatg a [ in that the .extingu,shing mediumis sprayed
at a h%gh%r@gmé%,acépgqg‘%%gtﬁr&y ?@e-oéﬁga'ﬁ}fr.l 100 ﬁ/é’l%o'aaa‘égcﬁ dilgetd any
one of cl&nnthat %a mistaof extinguishing imedium, i espealaldjwetet iste zones
are so fo%ﬁg@&%%{]ﬁ% %}%Pﬁégiﬁgfﬂéaag-e” ap at least in their edge areas.

11. Apparatu or extrnguis iTe"Th a space, especially in a tunne
or equival ent, said apparatus conprising spraying heads arranged in the

space and 9 MEEhEW a¥6FEiNd 66 ARNBAY HF cRiinfxti DG sty A9 BEdL W30, Loyt he

spraying heads haracterized in that the apparatus conpriseés first

nozzi E@, H?z:?‘@;ta@'l%/ ﬁ?ﬁ%m‘@aﬁlﬂg flhe iu@pi%§PH5Yﬁ @k @ high pressuRg, arefeast
one curt aiemablx) 16f- S0 bgui shi ng nediumin the space and a nunber of
sprayi ng heads (6, 11, 12) provided with a protective elenent, such as a
protective cup, ‘for protecting at |east one nozzle 25 and/or heat-activated
triggeri n@,OmeQIﬁgh@d aaeorsingy tagamyaone sef dlaippa-1 rat9s dhiag aigedein-a
stage-w s er; | A5 : nd2geat f t r f
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exti ngRi sRVEGIaRat IRAStINCthSIE edag are@Special Iy by forming at |east one
curtain (7) of extinguishing medium preferably 30 by neans of the first
nozzl es ofllt

o o e Bt R R o Y o B kil S Bl ™
covering Oheequivdlenfndaid dmparaiusi gatrgatising spraying heads arranged in
the space and a piping system for conveying an extinguishing medium
20 to the spraying heads, characterized in that the apparatus
comprises first nozzles, preferably mounted on first spraying heads, for
forming at least one curtain (7) of extinguishing medium in the space
and a number of spraying heads (6, 11, 12) provided with a protective
element, such as a protective cup, for protecting at least one nozzle
25 and/or heat-activated triggering means of the spraying head, said appa-
ratus being used in a stage-wise manner, wherein in a first stage the
flow and temperature of the hot gases produced by the fire are influ-
enced by spraying an extinguishing medium into the space, especially
by forming at least one curtain (7) of extinguishing medium, preferably
30 by means of the first nozzles of the first spraying heads (6), and a
number of second spraying heads (11, 12) are pre-activated by releas-
ing the protecting element covering the nozzie and/or heat-activated
triggering means, and 'in a second stage one or more of the second
spraying heads (11, 12) are activated to produce a spray of extinguish-
35 ing medium.



triggering neans, and in a second stage one or nore of the second spraying
heads (11, 12) are activated to produce a spray of extinguish- 35 ing

medi um  WO02004002575 PCT/ F12003/ 000512 12 12. Appar atraI/Famodomsteg t o
claim 11, characterized in that the nozzles used to forma curtain of

ext i ngui shing nedi um have been ar- ranged to forma curtain (7) of

extingui shing nediumin a substantially ransverse direction relative to
the space. 5 13. Apparatus according to aim1l or 12, characterized in

that, i j in 11, 12 I O-
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ized in that the apparatus has been divided into several fire zones (4).

15. Apparatus according to any one of claims 11 - 14, character-
15 ized in that the apparatus has been divided into several fire zones by
means of valve elements (126, 16") and/or check valves (14, 15).

16. Apparatus according to any one of claims 11 - 15, character-

ized in that the apparatus comprises at least one detector (17) for de-
20 tecting a fire.

17. Apparatus according to any one of claims 11 - 16, character-
ized in that the apparatus comprises spraying heads (11) disposed in
the edge areas of the space.

25
18. Apparatus according to any one of claims 11 - 17, character-
ized in that at least the spraying heads (11) disposed in the edge ar-
eas are placed at a height of 3-5 m from the floor level of the space.

30



