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THE | NVENTI ON The invention relates to an installation for fighting fire in
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38 carriage. e%re is very difficult to fight and extinguish, since the top of the
trailer is covered, typically with an aluminium cover, and the sides of the trailer
are covered with a tarpaulin preventing the extinguishing medium from being
sprayed from the outer side of the trailer into the goods space of the trailer.
Owing to the above the goods that have caught fire have plenty of time to
25 bum, and the fire may rapidly spread far, before the extinguishing medium is
delivered to the fire area. If extinguishing medium is sprayed towards the side
surfaces of the tarpaulin, said surfaces will only be cooled and protect the tar-
paulin from burning, while the goods inside the tarpaulin can unimpededly
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30 FR 2769508 discloses an installation for fighting fires on railway
carriages for carrying vehicles. This known installation is designed in a tradi-
tional way to wet the whole vehicle with extinguishant in case of fire, whereby
the spray heads are adapted to wholly cover the vehicle with extinguishant. In
case of fire plenty of extinguishant is discharged.
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environnent. for fighting fire, which is why fire fighting installations
are seldominstalled therein. As regards fire fighting and extinguishing a
simlar prdWPOMA6IY the one with railway car- riage transpotGTAEIDWISES | ses
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possible fire fighting installation is rarely capable of prevent- ing the
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and directed in such a way that the spray heads at high pressure provide, in
the direction in which the spray heads are directed, a mist-like spray with
strong penetration power, and a suction at the respective spray head for
sucking in flue gases into the spray of extinguishing medium and for enhanc-
25 ing the vaporization of the extinguishing medium.
The preferred embodiments of the invention are disclosed in the
attached claims 1 to 12.
Said second object of the installation for fighting fire in a tunnel is
characterized by comprising a high pressure drive source containing water-
30 Dbased extinguishing medium, and at least two spray heads, said drive source
being adapted to feed water-based extinguishing medium to the spray heads,
whereof the first spray head is placed close to a first longitudinal side wall of
the tunnel and obliquely directed downwards at an angle of 40 to 70° in rela-
tion to a vertical plane of the tunnel and the second spray head is placed close
35 to a second longitudinal side wall of the tunnel opposite the first side wall and
obliquely directed downwards at an angle of 40 to 70° in relation to the vertical



35 to a second longitudinal side wall of the tunnel opposite the first side
wall and obliquely directed downwards at an-angle of 40 to 70 in relation
to the vertical WD 01/ 26739 PCT/ F100/ 00865 3 plane, the spray heads being
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when functioning, they suck heat from the hot flue gases, which enhances the
vaporization of the water-based extinguishing medium used in the installation,
25 whereby the area immediately above the fire is rapidly cooled down. By se-
lecting a wide spread angle some of the extinguishing medium can be deliv-
ered into the areas where hot gas zones exist, thus preventing the flue gases
from rapid and sudden ignition. Additionally the installation and method pro-
vide for effective fire protection of the whole vehicle from outside. Positioning
30 of additional spray heads in an area below said hole of the tarpaulin makes the
installation to work in a relatively inefficient way in putting out a fire which has
started inside the vehicle (trailer), because such additional spray head(s) only
cool down the tarpaulin and the discharged extinguishing medium does not
affect the fire in any way. Therefore, spray heads are not positioned at a

35 height of 0.5 to 3 m above the space (e.g. railway carriage).
The present invention very effectively and with the use of only little



started inside the vehicle (trail er) because such additional spray head(s)
only cool.down the tarpaulin and the di scharged extingui shing nedi um does
not affect the fire in any way. Therefore, spray heads are not positioned
:at a 35 heyghfnede 0- 5 to 3 mabove the space (e.g. railwaycepiiomes). The
present invention very effectively and with the use of only little WO

01/ 26739 PCT/ F100/ 00865 4 extinguishing nediumputs out fires in the above
-descri bed applica- tions/envi ronment s. BRI E® DESCRI PTI ON OF THE DRAW NGS 5
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whi ch Fi gur e 1 tiops/enyirehmentsw showi ng a fire fighting installation of the
in- vention in a rallvvay carriage, 10 Figure 2 shows the installation in
Figure 1 in th rr;ﬁgmr atrailer, Figure 3 is atop
vi ew show ng t%éq g?‘?’%’?ﬁ@ eﬁ‘r@ﬁ%\’m%ﬂes 4 to 6 are corresponding
views to Fi§ure 2 shovdm@edfd"bwmnﬂ’le ippentionnwiicbe desaribedsin greater gietail by
shows the inst ghéaid 8Nt ehibRdinerds Wit rdfBrect 40 MR -acebMpahVify dtaWing u@
front view show I % a spray head that can be used in the installation of

t he i nvention. | LED DESCRI PTION OF THE I NVENTION 20 Figure 1 and 2 show
arailway carriage 5 \Aﬁgmreﬁis@sidegtﬁ&w showingt a fireafightingringialiatiors phitpesiaver al
spray heads 1, véntigh'if & iy taradge,cl ose to both side walls 3, 4 of the
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' . the installation of the invention.

DETAILED DESCRIPTION OF THE INVENTION
20 . Figure 1 and 2 show a railway carriage 5 with a fire fighting mstalla-
tion comprising several spray heads 1, 2 mounted along and close to both side
walls 3, 4 of the railway carriage. The width of the railway carriage, i.e. the
distance between the side walls 3, 4 is 3 to 5 m. Reference numeral 6 refers to
a pipe system for providing extinguishing medium in the form of water-based
25 liquid through valves 7, 8 to the spray heads 1, 2. A high pressure drive
source, for feeding water-based liquid into the pipe system 6, is indicated by
reference number 50. The high pressure drive source 50, which provides a
-pressure of at least 15 bar and up to 200 and even 300 bar, can e.g. be a high
pressure pump to which is coupled a container containing water-based liquid
30 orit can be a hydraulic accumulator. The spray heads 1, 2 are preferably of a
" type comprising several side nozzles 20 an a central nozzle 21, see Figure 8,
and can at high working pressure of, for example, 20 to 200 bar produce ex-
tinguishing medium in the form of liquid mist with high penetration. Although
Figure 8 shows a spray head with muitiple nozzles, a spray head with only two
35 (or any number above two) divergent nozzles can be employed. The spray
heads 1, 2 may preferably be constructed as presented in WO 92/20453. A



type conprising several side nozzles 20 an a central nozzle 21, see Figure
8, and can at high working pressure of, for exanple, 20 to 200 bar produce
ex- tinguishing mediumin the formof liquid mst with high penetration.

Al t hough wéog2e7® 8 shows a spray head with nultiple nozzcrsiosmesssr ay head
with only two 35 (or any nunber above two) divergent nozzles can be

enpl oyed. The spray heads 1, 2 may preferably be constructed as presented
in WO 92/ 20453. A WO 01/26739 PCT/ F100/ 00865 5 nunber of detectors 9, 10
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of an adjl@ce e dhee rEgpeciye ugivenis eq wah apsighal. hicls 2
thus spray e&an@w Thé detatish 10ndetets ey firel ehey dé@btm@;srdﬁdémﬁé Jalvet e ’
our i 19 9000t sanAER Ao GHA U RioRGy HFGUALAIGH R I SRS 21 =
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spread angl e hegds 2 thys sp@y extlngmshlng medium mist obhquely downwar s towards
the burmng goods 14. A central extinguishing medium jet forms the angle a1 =
50° with a vertical side plane. This jet suppresses the fire and rapidly cools the
location of the fire by vaporizing the extinguishing medium. The vaporization
25 occurs rapidly, since hot flue gases are present around the spray heads and
these hot gases are sucked into the extinguishing medium jet (spray) that is
directed towards the seat of fire. Owing to the wide spread angle g1 = 82, a
part of the extinguishing medium is sprayed almost directly downwards to a
lower peripheral area in order to cool the tarpaulin/the goods. Another part of
30 the extinguishing medium is sprayed almost horizontally towards the tarpauiin
into an upper peripheral area in the vicinity of the trailer ceiling 15. The last-
mentioned part prevents the flue gases from rapid and sudden ignition and
prevents the fire from spreading to other zones, like zone 16 in the railway car-
riage. ,
35 Figures 4 to 6 show alternative spray and spread angles to the ones
in Figure 2 for the spray heads. The angle a1 in relation to the vertical plane



part of the extinguishing mediumis sprayed al nost directly downwards to a
| ower peripheral area in order to cool ‘the tarpaulin/the goods. Another

part of 30 the extinguishing nediumis sprayed al nost horizontally towards
t he tarpaulsguiesabo an upper peripheral area in the vicinipcg/rméodods trailer
ceiling 15. The last- nentioned part prevents the flue gases fromrapid and
sudden ignition and prevents the fire fromspreading to other zones, |ike
:zone 16 in the railway car- ¢iage. 35 Figures 4 to 6 show al ternative spray
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to 6. This is due to the fact that the tunnel 5 is wide in relation to the width of
the railway carriage in Figures 1 to 6, whereby the distance of the spray heads
1’, 2’ from the object that is to be protected exceeds the one shown in Figures
1 to 6. It is assumed that in a tunnel the spread angles p1, B2 ranging from 45
25 to 120° and here preferably from 90 to 120° provide good results.
The invention has ‘above been described only with reference to ex-
amples and it is therefore pointed out that the details of the invention may vary
in many ways within the scope of the attached claims. Thus the installation
can be employed in other spaces than railway carriages, for transportation of
30 lorries, trailers and the like.



25 to 120 and here preferably from90 to 120 provi de good results. The

I nvention has above been described only with reference to ex- "anples and it
is thereforé pointed out that the details of the invention may vary in
many wayswowidsyid t he scope of the attached cl ai ms. Thusptfigroomesssl | ati on
can be enployed in other spaces than railway carriages, for transportation
of 30 lorries, trailers and the like. W 01/26739 PCT/ FI 00/ 00865 7
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| east two spray headbs An msie)llayomrég@ﬁng fiee in a spaep (@)fontransparatios ofl aced
in the space larties etrdilers laad fthe Jike) mgs;sate beingboahded W 4 fitst)loRgithaili auel y

di ted d { | at tical
bl ane. and. ¢ nate BRI e) thed ddiangn %°3'2PJA§?’3 8 g6y el 5o Frad (B 550 oco
to a secoRd Mheggaf @Eﬁﬂ@FsEﬁaMé‘eﬂdl( ) is pjaced lnmﬁs@amef@dhelﬁm&mww te
the first si dinahside vealb(3)aht aibliqyelydirected diodawardy sisaringle (&9) angh & (a2) of

FOaiP 0 10 e i piidiPtd Bl pfele B ol thed sBbdntP s B OR)g | O

feeding extin | ng drumt ﬁ
acterized i np%ﬁ’ﬁf‘ in the,gpags Q}@S%ERJ?@SCG’@ @"lﬂ%nﬁir%m (@) of thegsiway (50)
f or hf eedi ng cainage>dppogite e figst sk wall @indaotiaely dikciid abwhwaks ét5arba& 15
-t -

e exﬁbngﬂhélg'(&ﬂ)ﬂﬁib 0SinFelRbiic ﬁ@%ﬁlcﬁgpaﬁgué@érﬁgivgggh%@ (502”

said two spr are placed ove the
floor (11) o?aétfﬁ 5‘5%&&%"% hing, an ’Hﬁﬂeﬂ“q gt ?ﬁﬁgW‘?NéP@N headsy ehairT-
gui shi ng nedawtetize dpinthdt angl e (pl, 02) of 45 to 120 and corrprl se at 20

east two nozel es (20ne2ve kel & & e @es@raddw%mwgn P Rlbdig’y that

the spray hegds t he recti

spray headsgﬁ@gapy'égpgd“eiu%ag? Rrﬁi%"'%m%{)eﬁt frong penetration power,

and a s@@tion at thdheextirguishing siedium iscawaterrbasad leixtinguishihg needjangs i nto

t he spray of gn@Xxti ngui shi ng medi um and for enhancing the vaporization of -
2., An i |l at] ona claiml1, c h

B r e et e o cheh e Theeb nede (1°0F il aed B aynit"ch, 3 248 4 v v
di rect ed agafbeve tbadieon{Ha of thegpace (5) and arranged to spray water-based extin-
guishing medium at a spread angle (B1, p2) of 45 to 120° and comprise at
20 least two nozzles (20, 21) which are placed and directed in such a way that
the spray heads at high pressure provide, in the direction in which the spray
heads are directed, a mist-like spray with strong penetration power, and a
suction at the respective spray head for sucking in flue gases into the spray of
extinguishing medium and for enhancing the vaponzatlon of the extnngu:shmg
25 medium. :
2. An installation as claimed in claim 1, characterized in
that the spray heads (1, 2) are at least mainly directed against each other, and
are thus arranged to spray away from the respective side wall (3, 4) close to
which the spray heads are placed. |
30 3. An installation as claimed in claim 1 characterized in
that the spray heads (1, 2) are directed at an angle (a1, a2) of 45 to 60° in
relation to the vertical plane.
4. An installation as claimed in claim 1, characterized in
that the spray heads (1, 2) are placed at a height of 3,4 to 3,8 m above the
35 floor (11) of the space (5).
5. An installation as claimed in claim 1, characterized in
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are thus arranged to spray away fromthe respective side wall (3, 4) close
to which tthe spray heads are placed. 30 3. An installation as clained in
claim1, characterized in that the spray heads (1, 2) are directed at an
angle (al, ve291/2803945 to 600 in relation to the vertical pPrCEEI0/I865An
installation as clained in claim1l, characterized in that the spray heads
(1, 2) are placed at a height of 3,4 to 3,8_mabove the 35 floor (11) of
the space (5). 5. An installation as claine8 in claim-1, char acter

i zedin 111tha’dthb rdy hdads (1, 21 arldrranged tb sprayldtldl dgre¥@Mbie2 §FBP2) of
PCT/ FI 0O 00865&63,‘ i tyhe a'1spr(Iay %eads 1g 2) sg;e arrié\rged tg sg‘r?aa/aa)to a
spread angle ( of 90 to 120. 6. An |r_15tal.lat|on as clained in claim
1, characterized in tPatAn installatioy ascelaingd in zlaimr & atrangsd @ vi zield \irr

extingui shing nRgt th@dpii\a)aﬂead_s ar, an%hﬁaﬁgéwtadaﬁbae*tmgarsh maRrindin an ea,

whi ch I t end t d rds t ace
(). to an Sopeliopentiding i, s W nehpheal 27 feh iy Eotgnfs stpiant
regar di ng the quymwadettnwa@batr@ fiqor (44) iafshelspace df).ato an Aipped peripberdl m 6,

c ha |r| a gbg tearggi)wﬁlcﬁ nfbanglp rextéiﬂh HdﬁQohl?ﬂFfehggﬁdnl‘lggféﬂéorQﬁ% Spag)ds

maxi na u u

I nstal | a%ll on as cl ai rrggam‘ g\sgqq%]{lgn P ﬁlagﬁ?é (9]( m é QrgcéeoApzed in
conpri si ng sevdhat thepipper iperpkeral area) e’éﬁﬂ@lmaﬂwiﬂk ﬂh%lt I féﬂfgtmwﬂﬁaegard-
direction afp t.hgtﬁ@ﬂédﬁy\,@arrl age placed along both side walls (3, 4) of

th 5). 9. A t
S oPaTn A5 thartnd: 4 ndtdiBloR 15'3%&%‘?@ Saf ¥ Ritnrafshrizd by '
whi ch i s surroulemprising severlspsay bgadst (1o8) Pyerdipgin telongitudinaldireztipn of 0.
An install ati orthesaifay é&tdagenpiaayd alMgHoth baemm@l%ﬁh@sm j

eSS et "o o oot VnBIBHOT ol B H S Spiiea thal A 47PCC
20 from spridy Hbakese spray hepdsdd) spmatiseA cagtreh rm 21 hwhichi lﬁnsmounded by
characteri zed iaplutdiity of distiquelgtplaced ndx2les@0r is 3 to 5 m
10. An installation as claimed in any one of the preceding claims,
characterized in that the area close to the side walls (3, 4) of the
space and at a height of 0,5 to 3 m above the floor (11) of the space (5) is free

20 from spray heads.

11. An installation as claimed in claim 10, characterized in
that the width of the spaceis 3to 5m.

12. An installation as claimed in claim 11, characterized in
that the space is a railway carriage (5).

25 13. An installation for fighting fire in a tunnel, preferably in a car or
train tunnel (5'), characterized by comprising a high pressure drive
source (50°) containing water-based extinguishing medium, and at least two
spray heads (1’, 2’), said drive source being adapted to feed water-based ex-
tinguishing medium to the spray heads, whereof the first spray head (1') is

30 placed close to a first longitudinal side wall (3') of the tunnel and obliquely di-
rected downwards at an angle (a'1) of 40 to 70° in relation to a vertical plane,
and the second spray head (2') is placed close to a second longitudinal side
wall (4") of the tunnel opposite the first side wall and obliquely directed down-
wards at an angle («’2) of 40 to 70° in relation to the vertical plane, the spray

35 heads being placed at a height of 3,2 to 4 m above the floor level (11") of the
tunnel and arranged to spray water-based extinguishing medium at a spread
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12. An installation as clainmed in claim11, characterized in that the
space is a railway carriage (5. 25 13. Aninstallation for fighting fire
in a tunnel, preferably in a car or train tunnel (5), characterized by
conpri si MYOBIFI¥n pressure drive source (50') contai ni RETEHEE6Hsed
extingui shing nedium and at least two spray heads (1', 2'), said drive
source being adapted to feed vvater-based(?ex- ti ngui shing mediumto the
spray heads, whereof the first spray head (1') .is 30 placed close to a
first |ongit aogledp1,H2)ef daitd 126°.) of the tunnel and obliquely di- rected

d d t | 0% i I
downvards at an ang ﬂ](n(nm efior 85 cirf lr?cfaﬁ'balts' YhaPa i€ Higajdluﬁ ane,
wal | (4') of {Haﬁiﬁ ﬁ |'t?e)€ Prapnse at legstiwaapzzies, whigh ?'Z?Lub'ﬁ?edjl rected
down- wards and allreeheglm steh 2) way thel the sptayi eads| atthighn ptesstifee provide, Gral

pl ane, thg sme:géé.ohe dﬁh#&ﬁ'ma &Braf%aaé ﬁegﬁe@md Y st kbosérag\nge the

fl oor |evel é unn

ext i ngui shin |pﬁHFfz§? °<§’ QBW@ﬁda“‘rlal F\"Fm” at the F?%He ‘Lq SPray head for
01/26739 PCTsWi®W inOBESgases intogthe spraylof &djngaishihg medilizDand for éithanc-

instal lation Ghi zed in that the spray heads
(1, 2") conbnrgﬁgéebg?aﬁgggﬁofhvgér?gg‘émggmgmnﬁ are placed and directed in
such a way that the spray heads at high pressure provide, in 5 the
direction in which the spray heads are directed, a mst like spray with
strong penetration power, and a suction at the respective spray head for
sucking in flue gases into the spray of extinguishing nmediumand for

enhanc- ing the vaporization of the extinguishing nmedium
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