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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
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to 60. The s%@gg QE%%%?&&QETH BAWIDHESS to 120, preferably from 90

to 120. e he| ght ofn ’tﬁwfcﬂmﬁghﬁéqméntl&n WP HE&ABAPn § deét%?%%%al {9
spr

3,2to 4 m r m.. Preferabl
posi tioned 5 ogegpt\fy? %E“Al%?cﬁ@‘wg? |%t%f9f§f%ﬂcea¥%éh@mccemmﬁrmm@ CB’amﬁg,dm
the rail way m@mﬁagefloor 11. Flgure7showsaflreflghtlng|nstallat|on

according to the invg Al t tively the
tunnel could al so be tn?gl %D %ﬁ%lvléwﬁhﬁﬁfg@ ‘ﬂg@%g@&a'&g filh
reference nuMBeHQN BA r3wayyeaE@ge, and 2 10 for 5| m | ar conponrents.
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are placed a ﬁre walls 3', 4' of the tunnel in the same way as in
t heI rail \ivay cgr ri ggeFigtmrfFBgslaletob wé*wesf'ﬁ:}wmg the atktallatiordin B tgﬁré"’iacfd itS anl )
angle a' and a'2 r n jon a verti ca
plane. It is assuned %%\Ag @é%rqvgér?%@%dg %V%éoﬁﬁ'gﬂﬁr%l% shewigg diffesemt
preferably f?ﬁfl%y@atdo'%@h%%w de good results in view of fire fighting and
extinguitshi ng. An apPigars ralevdiesndpmens ditnd MRBLANh Llble S8

heads 1' 2' above the fl t he tunne st ance

fromthe object, i,e 9UFRO/SH gmé‘ﬁt"l‘%‘l’lsé‘ﬁ’w@ﬁ)@ssl?'ﬁ&the‘ad toatbeamp et es¢dihi n
case of fi remeﬁhsiaﬁan@adfﬁmzmvghﬁo@.l [32 is 45, and is narrow conpared
with the spread angle in Figures 1 to 6. This is due to the fact that the

tunnel 5 is wde in relation to the wwdth of the railway carriage in
Figures 1 t PETAlHRRdNFSCRIPHIGNMETHIE INVENSTIOlY heads 1', 2' fromthe

obj ect phat is to beF:?[jFé ‘F%%ﬁ%ﬁﬁg?al Bgﬁ'lasfpogmmﬂﬁpa%gg@ﬁlpgdpg@

is assuned that in a funnel the spread an
120 and her &P €PBPEBING W@Fﬁlmf?bh@adw vinggntgsbalongsand slosghe Hotl eiid on

has above beealldl@sar obitk estiwayichRidRf TN eRdio Pméﬁﬁg%rhé éste
therefore p

0 { ha the det s, of .the 1 nventi
ways Wit hin QE%%ggg%iwg?nﬁ %Sﬁ{%‘é{é‘ﬁ% %3R5 mub%efewqawew@eratﬁ tﬁfetsa’w be
farrpl oyed |t n phE sygevefortgravidirag bvlgaxygwahmga@%ﬁ;ugﬁ_?ﬁ ghég@ﬁﬂg%ﬁ\%%é?rbéged?’o
orriespstr - - -;
01/ 26738°7 ?:'fimh@]&f%z%ﬁ%osesg P ﬁ%é%ﬁ%f%a?gg d@ RIgghPTaRgUre (dtivien a
space (5) f cloWsRrfop deeding ovater-basedilisgiid intai ﬂhermpersystdém 6, isandﬁd‘ﬂe@lb@c

iy bl o el S el 8 L

f%m |r LSLPECZ‘O&e'ﬁﬁ? ta\ﬁ%&?ﬁ% bRbaRG UPH@ 200 and |ey@nid0Q bian xanss. gebwasl high3)
?(r)\dao\t/)lal qrg'mesbﬂfeqﬁlﬁdpdﬁwmgggétﬁu Secéf‘%ﬂrgaﬁ%})coﬂia Rlazél' t})é;scéog'l ﬁlfrl]'d?ﬂ
Space ofdse 1dt S Bech BiRUE st ErSEF oEhe 3Pre hpads % Roawspataierably 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 multiple 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



opposite the first side wall and obliquely directed downwards at an 10
angle (a2) of 40 to 70 in relation to the vertical plane, and a drivd APR 2004
source (50) for feeding extinguishing nmediumto said at | east two spray
heads, ¢ h ar acterized in that - the drive source is a high pressure

drive sawgiestfp0) for feeding the extinguishing nmedi um at of at
| east 15 bar, 15 - the extinguishing nediumis a water- baggg&g@(lﬁ'%sﬁi shi ng

medium and - said two spray heads (1, 2) are placed at a height of 3,2 to
4 m above the floor (11 ) of the space (5) and arranged to spray
wat er - based extingui shing nedium at a spread angle ((31, (32) of 45 to 120
and conpri sBUBPEp®T| dedeetorsud, iié: arepldcl a2 the weiloly Evel pf dnedatiweydigrect ed
in such a wasgédal &4 SPHRY thess i e 1 r QVi j.n_the
direction in s\;/vhi gh th&@'sspflg%tthia[g?egé%teﬁ?rb’e@toe%%&emgs%}éhgE%hds?p?%?f'%ﬂ?%
strong penelF°RECHYE Y8ES, 7 aRd S Licterias P, dor exampiss pmansibesyalvg Thedusieer
sucki ng in &ftercediagpdsting enddiemsguraflonfin®xthcng#as hedg edi um and for
enhanci t he vapor [ t i ngui shing. 25 ium 2. An
“nstallation as o a:rﬁrr%EP?% g%gélgﬁlfzx%r ohiquisly 8"‘?Ctgg‘reéjqwriw§r4§ #ham @gle he
spray heads®{©f 30° iy elafion et vertical yidei planeeThagmigis tofedsdarhirbet.e. gnsl ar e
t hus arrang he SPb rpqn=t I L l. (o close to
whi ch t he sgfk% hegdgtba%ﬂqlgc%ﬁ . gg— %ﬁﬁﬁ%khﬁgﬁ?g?l’}éﬁéﬁ %? ailll)riféed SPIE%] ai m
1, char Ee% § 1a22r¢ placedpti hejgkt of B spabgveanteiBodrii1.2) are directed at
an angle (al, a2) oRefdreh6e GUrhardiel 2trbfitstite BNai& Wrtﬁaénpélgﬂ'ﬁniufi?] H@‘B{ x
_|nstall1q)t|o ?gr)%l%rﬁrqg n!claflrplt, cagar_r%cta_rlza n a he
spray headsayf, afe fﬁ%@ooa‘?aﬁ'%gi ftalofl e arpayin epvarathe sider 138,
floor (11) ®#0ohthespaidsr {5). 5. An installation as claimed in claim1, ¢ h
a-ractar i z ad4 / 39, RCT/ FTOQ/ 00865 8 that the
spray heads, g%eﬁrgrﬁtgﬁsﬁgﬁf%%g?g@'%eﬁﬁ %5%&5@3%3{18{??@?8 PRSI 90

(L, .2)
to 120. 6. Wﬁ%ﬁﬁﬁ%ﬁqhﬁt Pérthag’l&,atér%dhee fire imfineatedupwards, thechotleacausedz a d
in that thebyefirehaiatys(dhpedls at thatdraoes ffoslali, %ﬁse%L$EQ%i§?idéﬂ{r£&Edi um
n

in an re nding. froma | ower perjpheral area, which main ex ds
strai gﬁ‘tsado%'mgg ﬁrsaﬁld@ SGRg. ﬁ‘\eogﬁsggﬂ'?e HF‘R’PHé RIpYided (with at?dgla%l. dip et

pﬁri pheral examplewthe atector yi Certauts tm@rﬁre,oﬂ];aubtedmgpf]&jim the Vidpo'tg of
the space. i ; St C n ime6. c ractar.i z
adin that%{t}%énﬁggéfr%é?ittb%r? g’l 't’aér@agg@?iuﬂﬁ@nﬁ&?ﬁ’&m 933@8&{ Inip and@itds
regar d10 i ngomH&es $RIgY h%\ﬁglz. 3.2 fife fighling rane oi3. o cheek vatld 81 grevents, ¢ h
ar act ahe éxdtiquishi i hid V. knhg in
the Tongjtudingl 87 '“E’?Sﬁg?‘f"?ﬁ*e"&zﬁfm%ﬁ*&%?? %Ejﬁﬁia oo s, B TR e
val | s ?Zg" i ?’ﬁep’%'ﬁé’éé'”( jacent e figiding Fane . &e painere ohthel sprayl, c
h ar a c theads R thua stray eking bishinighmesiiraymize abfigidl, SORIEES Bwards

central . nozgl : i j S a plurality of obliquely placed
nozzl es (20 .D%lﬁwna%n%?g"lpét% .‘%@ﬁggéﬁgrf%ﬁ%ﬂﬁg RS HE 18}:50"8?5 &ﬁeaq)i‘fﬁ@d’éﬁrng
claims, ¢ ho® with acvartiealiside plaped This jeh stipprassas dhe fir@aadtrapidiecebeheal | s
(3, 4) of tiaeafdRee tREFirdlbyd A i el R izdibh, O
t he sp3 e (5) is fr_e? 2(5 fly?n%kgdpr?yf ﬁg%%gﬁnq%sﬁwﬁ‘ &%@Ya 1 iﬁ?o\f?pfsnzé '8?‘mad
in claim 1000 raPifilya singe Bot five gageg arg preaent awunddthe sprayheagmeadi s 3
to 5 m 12.theseitmstgdseatarensisked midess igktinbdsfnklmedidmaet (réyf tiatisi 2 2
d in That p&*\?e&%ggg‘{uh%?aﬁh%al (I?%kfa%f @_ar 35‘-%%8 t%é . Elré;elgpreé ér?gltea[ffit [|3§naf or
fighting firtei .e:?J r %5t yYWRHIAOHE g )
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 aimost horizontally towards the tarpaulin
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 raifway 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 o1 in relation to the vertical plane



train tunnel (5'), char actar i z ad by conprising a high pressure
drive source (50') containing water-based extinguishing nedium and at

| east two spray heads (1', 2'), said drive source being adapted to f8edPR 2[]04
wat er - based extingui shing nediumto the spray heads, whereof the first

spray heaslofd73e is 30 placed close to a first |ongi tud| nal (?*IH%GW4(3 )

of the tunnel and obliquely directed downwards at an angle 0Oto
70 in relation to a vertical plane, and the second spray head (2') is

pl aced cl ose to a second |ongitudinal sidegwall (4') of the tunnel opposite
the first side wall and obliquely directed downwards at an angle (a'2) of
40 to 70 inT#es oM B9 tnd0Vepiefarably feara, 45 fie 805 Fhe3Spresaidankts Pg pbaced

at a hei ght rarige;, foin4s8tam abo efé]-gb fpg,rn 46 d1') of the tunnel and
arranged to spray er ba V& )A Y&glzgm at a spread 8 APR 2004
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1", 2" from the object that is to be protected exceeds the one shown in Figures
110 6. it is assumed that in a tunnel the spread angles 1, B2 ranging from 45
25 1o 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.
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R& () -! HB18Mal side wall (3) and obliquely directed downwards at an angle (1) of 40 to
70° in relation to a vertical plane and the and the second spray head (2) is
placed in the space close to a second longitudinal side wall (4) of the space
opposite the first side wall and obliquely directed downwards at an
10 angle (@?2) of 40 to 70° in relation to the vertical plane, and a drive source (50)
for feeding extinguishing medium to said at least two spray heads, char-
acterized inthat
- the drive source is a high pressure drive source (50) for feeding
the extinguishing medium at a pressure of at least 15 bar,
15 - the extinguishing medium is a water-based extinguishing medium,
and
- said two spray heads (1, 2) are placed at a height of 3,2 to 4 m
above the floor (11) of the space (5) and arranged to spray water-based extin-
guishing medium at a spread angle (B1, B2) 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 vaporization of the extinguishing
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, «2) 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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area, which mainly extends horizontally regarding the floor of the space.
7. An installation as claimed in claim 6, eharacterized in

that the upper peripheral area extends maximally about 30° upwards regard-

ing the floor level.

8. An installation as claimed in claim 6, characterized by '
comprising several spray heads (1, 2) extending in the longitudinal direction of = -

the railway carriage placed along both side walls (3, 4) of the space (5).

8. An installation as claimed in claim 1, characterized in
that the spray heads (1) comprise a central nozzle (21) which is surrounded by
a plurality of obliquely placed nozzies (20).

10. An installation as claimed in any one of the preceding claims,
characterized in that the area close o 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
from spray heads.

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

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

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 (30°) containing water-based extinguishing medium, and at least two
spray heads (7', 2'), said drive source being adapted to feed water-based ex-
tinguishing medium to the spray heads, whereof the first spray head (1) is
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
heads being placed at a height of 3,2 fo 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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sucking in flue gases into the spray of extinguishing medium and for enhanc-

ing the vaporization of the extinguishing medium.



