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present invention relates to an installation for fighting fire in a

space, whereby the installation conprises a spray head of such a type that

it is cap produci ng extingui shing mediumin the finely
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st with a great penetrating ability an

si mul t aneous suction near the spray head. Such
installations are known fromthe publicatiopns WO 92/ 20453, WO 92/ 22353
and WO 94116771. These known installations have proved to function very
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breaks out in such a roggeRiRsthiioRs Bk knGith Hom the Bhﬁl&atiﬁﬁi A Y720485ES
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Some spaces, such as rooms for computers and other machines,
15 contain, in addition to expensive machines, bundles of electric cables, which in
the event of a fire cause great damage. The electric cables typically have a
plastic mantle of PVC. If a fire breaks out in such a room and the cables catch
fire, poisonous fumes are formed and these fumes are not only dangerous to
humans but also destroy sensitive machines, such as computers. Known in-
20 stallations for extinguishing such fires are not capable of rapidly extinguishing
a fire with a small amount of water. The use of something else than a water-
based extinguishing medium, e.g. halogen, for extinguishing produces chemi-
cals that are harmful to the surrounding, wherefore the use of a water-based
extinguishing medium is to be preferred. It is important that the quantity of
25 water used for extinguishing a fire is not large, since the water damages can
then be kept small.

- The present invention relates to a new installation which has, if de-
sired, a simple construction and with which a fire in a space, €.9. a room, can
be extinguished very efficiently so that the smoke gases and fumes are puri-

30 fied and the amount of extinguishing liquid used can be very small at the same -
time.

For this object, the installation according to the invention is princi-
pally characterized in that the spray head is arranged in a pipe with a suction
opening at a distance of 1 to 10 m from the floor level of the space and a spray

35 opening near the floor level, whereby the spray head is arranged to spray in



t hen be kept snall. The present invention relates to a new
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pally characterized in that the spray head is arranged in a pipe with a
suction opening at a distance of 1 to,l0 mfromthe floor |evel of the
space and a spray 35 opening near the floor |evel, whereby the spray head

i s arranged to {BidRéctioh from the suctibh DPeRiA§ 3¢ the spray opening t £
PCT/ FI 97/ 00523 heiHG pray opening to create a suption

di rection from‘[‘ﬁ'ée§‘ﬂfa°f‘(?ﬁe8'ﬂgm ng to the spray opening to create a suction
in the suction openingYo achleveabeﬁereﬁenjlmmmaaeséhepmaajrbtambly gohar ger

compr i ng. a Pﬁ'ﬁ‘é‘feﬁy P 4 906 system TpHsiRS o Plurally o SPRP PRRGR ot

mod um i n th CxgufirY EYeSi Thgefouy ol dRekpUL O the.pies SysieRh ot al | y
al ong the fl oorleastrnksenﬁallurakbng thedloos,uand arplwplﬂynoﬂgucﬂodwepabggs wherébj
further pipe SYtﬁbQﬂ?ﬂé@ﬁnﬂe §*§térh ﬁs?gégﬁﬂ &édﬁ@ é‘sé@&W ofil ON-

gat ed pipe sectign

oth
Dot PIPe P o e Pl wettion, s a0 miameriate @mwpa HBompeS thecshr,
wher eby the 10 eipngqte«bma sepdion vathathessegoud iefonghtedspipe rsectidrg ngedrebly thepe

section in tfe emngé h#éd?ﬁé’dqeﬁ' ih&hd F&Ebﬁdr@ f%te@nget%ﬁH ih%nlon-
openi ngs are arr ection, n th
| ongi t udi nal di 9'&5&5@ "FF@%@F*W&? §UFeO; gpening é)afﬁa"éﬁ‘ i B @'Fbe
section is arr aslgngated pipe sactibh dothe bngitudihal tdirecticro thesenf, Whereby the sec-
ond elongated pipe section is arranged near the figor level of the room and the
first elongated pipe section is arranged at a distance of 1 to 10 m above the
16 floor level.

In large spaces, the installation preferably comprises a further pipe
system arranged at a distance from the pipe system so that the pipe systems
are placed near the opposite walls of the space. The fumes are as a result
efficiently sucked out without any intermixing of the fumes taking place in the

20 space. To effect smoke suction and fire extinguishing in a room with a sub-
floor, the installation further comprises a pipe net amranged in the subfioor,
wheraby at least one spray head has been arranged in said pipe net to spray
extinguishing medium in the form of mist into the pipe net, whereby the pipe
net comprises spray openings for spraying mist out of the pipe net and suction

25 openings for sucking fumes into the pipe net and for producing a flow of extin-
guishing medium from the spray openings towards the suction openings,

"whereby the pipe net has a first elongated pipe part and a second elongated
pipe part, and an intermediate pipe part connecting the first elongated pipe
part with the second elongated pipe part, whereby the first elongated pipe part

30 is directed at least essentially parallel to the second elongated pipe part, and
the spray openings and the suction openings are arranged in the elongated
pipe parts in the longitudinal direction of said elongated pipe parts.

The preferred embodiments of the invention are set forth in the en-
closed claims 2 to 19.

35 The greatest advantages of the installation according to the inven-
tion are that it is possible to extinguish a fire with a simple equipment and that




first elongated pipe section is arranged at a distance of 1 to 10 m above

the 15 fl oor |evel. In | arge spaces, the installation
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WO 96/ 09684 n Figure 1, the numeral 100 designates a room equipped with a

PCT/ F1 97/ 00523 fire extinguishing installation according to the invention. The foom 100 shown

is a room intended for computers 101, 102 and having openings 103 to 105 to

15 a subfloor 23 of the room, but the room can in principle be any kind of room.

‘The subfloor 23 contains a lot of cables (not shown) for the computers 101,

102 and for other machines {not shown). The openings 103 to 105 are in-

tended for cables to the computers 101, 102 and to provide the computers

with cooling air. The invention is particularly suited for use in a room with ex-

20 pensive machines which are damaged by fumes and/or water. The reference

numerals 200 and 300 indicate heat-sensitive sprinklers arranged near the

ceiling of the room 100. These sprinkiers are preferably of such a type that

they are capable of generating extinguishing medium in the form of a finely

divided liquid mist with a great penetrating ability or momentum and a simulta-

25 neous suction near the spray head. Due to the penetrating ability, the extin-

guishing medium is able to reach into the seat of fire. Such sprinklers have

been described in the publications W0 92/20453, WO 92/22353 and WO
94/16771.

The installation comprises two rectangular pipe systems 3a’, 3b’ ar-

30 ranged at a distance from one another above the subfloor 23 at the end walils

of the room 100, whereby spray heads 1a’, 2a’, 1b’, 2b’ of the same type as

the sprinkiers 200 and 300 have been arranged in said pipe systems, i.e.

spray heads which under great pressure are capable of producing extinguish-

ing medium in the form of a finely divided liquid mist with a great penetrating

35 ability and a simultaneous suction near the spray head. Preferably, the spray



the funes are efficiently purified at the sane tinme. The installation al so

makes It possible to extinguish a fire in an "environnent friendly"
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enbodi ment of the invention, Figure 2 shows the drive unit in
Figure 1 in nore detail, Figure 3 shows a detail of Figure 2
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pressure are caﬂmﬁsea gbog result donmostafithe applications thahgeourdn practice, ttlruab theor m of
a finely divi degistdnddicanBeStip ¥ Bbut 10" i tHeSloBhT BiVeRPhigh. The pipe sections
20 910a’ and 811a’ are located essentially in the same plane which is essentially
'~ transverse to the floor plane 24.
The pipe sections 811a’, 910a’ are made of plastic and may have a
diameter of, for example, 100 to 150 mm. The diameter of the spray and suc-
tion openings is preferably 5 to 40 mm.

25 The pipe system 3b' is constructed like the pipe system 3a’ and it is
placed with respect to the walls of the room and the floor level 24 in the same
manner as the pipe system 3a’ is placed with respect to the walls of the room
and the floor level. The corresponding parts have been indicated with the cor-
responding reference marks except that the letter "a” has been replaced by the

30 letter "b” in the reference marks. The pipe system 3b’' functions in the same
way as the pipe system 3a’.

A rectangular pipe net generally indicated by the reference numeral
3 has been arranged in the subfloor 23 of the room 100, the upper level 24 of
the subfloor being indicated by a dashed line. Two spray heads 1, 2 which are

35 of the same type as the spray heads 1a’, 2&’, 1b’, 2b’' have been arranged in
the pipe net 3.



35 ability and a sinmultaneous suction near the spray head. Preferably, the
spr ay WO 98/ 09684
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The first pipe part 910 has four spray openings 5 and four suction openings 6.

16 The spray openings 5 in the pipe part 910 are separated from the suction

openings 6 by a plug 106. The second pipe part 811 has correspondingly four

spray openings 4 and four suction openings 7, and a plug 107. The spray

openings 4 are arranged to spray extinguishing medium towards the suction

openings 6. The spray openings 5 are arranged to spray extinguishing me-

20 dium towards the suction openings 7. The diameter of the spray openings 4, 5

and the suction openings 6, 7 is preferably 5 to 40 mm, depending on, for ex-
ample, the application and the number of apertures 410 7.

As a drive source for feeding extinguishing medium to the sprinklers

200, 300, to the spray heads 1a’, 2a’, 1b’, 3b' and to the spray heads 1, 2, the

25 installation comprises a drive unit which is indicated by the reference numeral

14 and which comprises hydraulic accumulators 15, 15° which consist of three

pressure containers 16’ with a volume of 50 | each and two pressure contain-

ers 16a, 16b with a volume of 10 | each. The pressure containers 16’, 16a, 16b

contain extinguishing liquid composed of water-based liquid, i.e. water with or

30 without additives. The pressure containers 16’ are filled to about 80% prior to

the emptying of the containers and the start of the extinguishing. The number

and size of the pressure containers may vary depending on the appilication

and the size of the room 100. In the case of a large room, the pressure con-

tainers are usually required to have a larger volume. The volume of the pres-

35 sure containers 16a,16b can be, for example, half the size in the case of

smaller rooms. "



di aneter of, for exanple, 100 to 150 mm The di aneter of the spray and suc-
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is constructed like the pipe system3a'" and it is pl aced with respect
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PCT/ Fl 97/ 005 tle 21 |ha\0Qu9¢§! 68 The pressure containers 16’ are provided with a

The pi pe net 2% [ESREFIVeJising ybest? Thayeliag ofithe 9gs bottlei! isselectagen the g
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been pl aced in rdunuceitbellorygen ¢dndent in the room 100 and in this manner extinguish the

fire or at least keep it under control. Instead of nitrogen gas, an other incom-

bustible gas, such as argon or carbon dioxide, can be used.

15 The reference numeral 115 indicates a nonreturn valve which pre-
vents medium from flowing via the rising tubes 17’ of the two pressure con-
tainers 16’ to the left to the pressure container 16’ furthest to the right but
which allows an opposite fiow of the medium, cf. Figure 2.

The drive unit 14 is illustrated in more detail in Figure 2; Figure 3

20 shows a detail of Figure 2. The rising tubes 17’ of the pressure containers 16’
comprise three side openings 18’ in the lower part so that about 70% of the
rising tube is located above the side openings and about 30% is located below
the side openings. At the bottom of the rising tube 17’, there is a feed opening
19"

25 It appears from Figure 3, which shows the lower part of the rising
tube 17’ enlarged, that the lower part of the rising tube 17’ is contracted by a
throttle 20'. The throttle 20’ has been formed in the lower part of the rising tube
17’ below the side opening 18’ of the rising tube. The throftie 20’ is formed by
a constriction in the rising tube 17'. The constriction forms an opening with the

30 diameter d2 = 0.5 mm, whereas the nominal diameter d1 of the rising tube 17’
is typically in the range of 8 to 15 mm. The throttle 20’ preferably has the di-
ameter d2 = 0.2 to 4 mm and most preferably 0.3 to 2 mm. The selection of
the diameter d2 for the throttie 20’ depends on many factors, such as the type
of spray head 200, 300, 1a’, 2a', 2b’, the number of spray heads, the propel-

35 lant pressure in the gas bottle 21, the type of gas, the diameter d1 of the rising



10 pipe parts 12 and 13, respectively, but it is conceivable that they may
be | o- cated sonewhere else in the pipe net 3. The spray heads 1 and 2
are ar- ranged to spray in opposite directions so that the spray head 1
sprays towards the pipe part 81 1, whereas the spray head 2 sprays

towards the pgﬂf,m 910. The first pipe part 910 has ,
openings 5 and four suction openings 6. 15 The spray openi né@*&“ﬁﬁ&ﬁe pi pe
part 910 are separated fromthe suction openings 6 by a plug 106. The
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in the case of5 A minipum distapeg pat least about 4 cm is presumably required. Said dis-
tance is required so that gas will not flow into the opening 130a before the
pressure container 16a has been emptied of water. A duct leading to the out-
feed pipe 110 which leads to the spray heads 1, 2 is indicated by 131a.
The pressure container 16b is filled to about 80% with water before

20 it is emptied, cf. Figure 2. In the gas space in the upper part of the pressure
container 16b, nitrogen gas is fed from the gas bottle 21 with a high pressure
so that a pressure of, for example, 140 bar is formed before the emptying of
the accumulator 15 starts. The pressure container 18b has a rising tube 17
which extends down from the pressure container up to the outfeed pipe 110. In

25 connection with the rising tube 17, a throttle 121 has been arranged. The
function of the throttle 121 is to offer a flow resistance which is sufficiently
great for the water so that the pressure container 16a is first emptied of water,
after which the emptying of the pressure container 16b through the throttle can
begin.

30 .~ The pressure container 16a is. employed for purifying fumes and
smoke gases, and the pressure container 16b for providing an extremely finely
divided mist comprising water drops and nitrogen gas.

The installation according to Figure 1 is put into operation by means
of a signal from a smoke detector 111 placed near the level of the ceiling of

35 the room 100. The signa! causes a solenoid valve 109 arranged between the
gas bottie 21 and the pressure containers 16', 16a, 16b to open. It is conceiv-
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The pressure containers 16', 16a, 16b which provide the sprinklers 200,
300 and the spray heads l1la', 2b' and the spray heads 1, 2, respectively,

W th extanU|s I n nedlun1are connected through a condU|t 108 to a gas bot -
tle 21 with ¥ of 50 1. The pressure containers 16' BY¥FIR8¥3ded with
a b5 respective rising tube 17'. The volune of the gas bottle 21 is

sel ected on the basis of the vol une of, the room 100 and other factors.
The gas is nitrogen gas with a pressuPe of 200 bar. A gas bottle 21 of

different presgiy eematne%nﬁﬁusfs 200, 3661%%@%%1&3%& n%%ﬁb&a&f'y u}& 300

i rDgen it hAEISTESE o 0 (ispopes B e Do A Beng

i quid so that ditemndtivelyj teleameds by héats thnethegmlmloe ecdusedrio aencby a

which th ta g dth
Feduce tﬁegisy%ﬁtﬂ%@onﬁ’%&f phe'R &4 oMy H“;';d e dof g B e

fire or at |2adM ‘ﬁ'e%'ﬁsﬁ‘{'e L?Ifrggf eXnpiE 140 ﬁ'slsefa his Pgevredadormad B her
i ncom bustthblgasmcesnfdheazressmmomanm éh 1éboini the ,uppen paet ofsthe. 15

The reference e chhtairend!! fird és% 5'68“[ fh%ré}%ﬂlré%o\%n@s%eand 16bV/ENt S

medi um from f | W|n via t ressure con-

tainers 16' to °H'i'§ fers; alaut ?h*éogp e ece Fls.meﬁsux%con@me%sqf Figuiend 1 ght
but whi ch dfl Heomtrogen funetions as propsliat gascfonddvingnwatdr. outiod meap%ssure

The drive Ut chbudifersio 38530k B 10 1dEt 5k el orbdhuft Biings 163 e

shows a detail 8 &5 g essure con al ners
16' conpr i di@ver being;tuke dh ?H@e‘l@ Tregzing of \Wale: catpecutoingigad: tsout
70% of the pressung conlainer 464 ispositivehbemptiddef watdeby therpregsure idnatheut  30%

I's located bel %Eléf? Al B % l,rlig ﬁtinérhlﬁal?ﬁ&rbgg?lg iB§ o Wﬁie’?%és“be
ee e ur

17', there is & ars rom

nj a ,
whi ch shows ¢ hcStPEaa o via e °Pﬁ8'“9|1§PH¢‘“° the pigRecpine 41D 2 eI
| ower part dof5 tdeewaterifram tthé pressure sontainer 46b didwisy dae to thé ipressute in2fie The

throttle 20° hage.b&RE cBﬂgdWe@ Vil M&:&mﬁm Rg'iﬁe %ct%'?ﬁar iiQQIE'-%ébbﬁ\to fhe 1

bel ow t he side ‘opening 1 or med

by a const r9a% iibe "aH°t‘ﬁéI‘? @‘P‘H‘lj‘ Pu@gs P?m'"gl'ﬂ'li"'égfhgler P@PF'Jﬁ FQttigen
openi ng wi t h t hiSa3 theamdiunt ofl@ater Comingriromitiee pressureccontaimeral6bds diceerr dl

of the rising t4fiflel300:1 and suitably in the range of 100:1 to 500:1. This causes a very
20 fine mist to be generated from the spray heads 1, 2. The gas pressure in the
upper part of the pressure container 16b is what causes the water initially to

flow to the outfeed pipe 110. '
At the same time - or with some delay by a timer - as the pressure
container 16a is emptied, the pressure containers 16’ are emptied so that wa-
~ 25 ter flows in through the feed opening 19’ of the rising tube 17° and the side
openings 18'. When emptying the pressure container 16’, its water level sinks,
as a result of which the volume of the gas space of the pressure container for
gas increases. The proportion of gas/water leaving the rising tube 17’ is de-
termined on the basis of the position of the water level in the pressure con-
. 30 tainer 16'. In the beginning, the side openings 18' and the feed opening 19
provide only water through the throttie 20 into the rising tube 17°. Gas should
not be mixed into the extinguishing liquid at the start of the extinguishing, since
in that case the suction which is initially required in the suction openings 6, 7,
67a’, 67b is not accomplished. The water is used for the suction and purifica-
35 tion of the smoke gases or fumes; simultaneously, the fire is cooled. When the
water level has reached the level of the side openings 18’ and, for example, 1




is typically in the range of 8 to 15 nm The throttle 20" preferably has

the di- aneter d2 = 0.2 to 4 mm and nost preferably 0,3 to 2 mm The
sel ecti on of the diameter d2 for the throttle 20' depends on many
factors, such as the type of spray head 200, 300, 1la', 2a', 2b', the
nunber of spray heads, the propel- 35 lant pressure in the gas bottle 21,
the type of ggé),”@?fé‘di aneter dl of the rising VO 9 23
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the size and nunber of the side openings 185, the indented use of the
installation, i.e. the type of fire to be fought. The

pressure contai ngy§| Pwatet as HRBR spieyed dat frEMCtthe PréisifS containé? §6; thbaRix-

t hrough which thelir contents are conpnected to we conduht 1&'8 fqr,. 5.
suppl yi ng t he pr BGHTHrogER das o ihe Walkx Begins; 55 Gifpaen gas Nows Mradgh the side
The ref erence nuopenrihgd 28, Theligaatpeassurenhas thea fallencto\eevaté congiderably belwvent s
fluid fromflow Rgg bap Bih&etHe GaSpressur M ﬂ{é“ﬁ"elgésﬁ@ doftdit 167 had Hifehonl OF

the bnsat of - theSBRBH0Y CAMAATSON, the pEeuR o 588 ERHIIeH AP SMEY dPPBiRy
with water. The e [16tto20yirh, isZbmpatatively large. The dropgsize incpegses vthathe Jal-
arranged at a sujiig Ei&emevw He"rBkt o th HafdinetBrlare YeBE uhliRiNgkd Oin spite drithé 'Y
centineters, fro e opening.130a.0n the, bottom the essure. con-
tai ner 16a, wher gi U@t&i‘s ?%%WE%&'G ext '%ﬁﬂf‘"@pﬁ’ﬁ'g replgts B{‘}{" Bf
t he pr essur egrambéraielomity tave abtainedfangdthe ispetichl Spextings! 8,17 8da’, 63b'tdre capr ay
heads 1, 2. 1% Apﬂ%l@df‘fﬂ?n&ioﬁfr@ﬁﬁ%é"‘de&kd maRherl BRidg b GE %tr%ng riﬁiﬁ?i%%n
required. Said dis- tance”i.s required so that dgas wll not ow | nto
the openi ng 130aPRAUGRE 3t ﬂ'@ beg'“’Bﬁ’Qag hP@"HBQH'%\'F'H%rS%@Qt A dewRf spedivp g of
wat er. A duct | espriagoopeningsc4,06; 45a’, 45b'ctedsyxition dpkehingsi 8,nh7, 6Zals 6¥b’ takes
spray heads 1, 2gjs8e! s eipifing of tre' Bressure containers 16’ continues until the pres-

sure container has been completely emptied of water if the vaives 109 and

16 160 are not closed.

As a result of the throttle 20', a relatively great pressure difference
p1 - p2 is formed, at the side openings 18', from the area outside to the area
inside the rising tube 17', cf. Fig. 3. This pressure difference, which, for exam-
ple, can be in the order of 50 bar, causes nitrogen gas to flow efficiently in

20 through the openings 18’ when the water level in the pressure container 16’
has sunk to a level below the side openings 18'. Due to the fact that gas can
effectively flow into the side openings 18', it is possible to obtain, as a result, a
drop size of the sprays discharged from the spray heads 1a’, 2a', 1b’, 2b’, 200,
300 that is very small, e.g. 10 to 20 pm and even less than 10 um, at the end

25 of the extinguishing. Since the intermixing of gas is efficient, a small amount of
water will suffice.

Side openings can of course be arranged at different heights of the
rising tube 17’, whereby it is possible, through the height position and dimen-
sion of the side openings, to achieve the desired drop size and consistency of

30 the extinguishing medium during the emptying process. Hereby the throttle is
arranged below the lowermost side opening, whereby a large pressure differ-
ence is obtained at all of the side openings, which is advantageous in the at-
tempt to mix as large a quantity of gas as possible into the liquid. it is, how-
ever, conceivable that side openings may be provided both above and below

35 the throttle 20". However, it is important that the throttle 20' has been arranged
below the uppermost side opening, whereby a greater pressure difference is



The pressure container 16b is filled to about 80% w th water before 20 it
Is enptied, of. Figure 2. In the gas space in the upper part of the

pressure contai ner 16b, nitrogen gas is fed fromthe gas bottle 21 with
a high pressure so that a pressure of, for exanple, 140 bar is forned
before the enptying of the accunul ator 15 starts. The pressure

cont ai ner 16W rising tube 17 whi ch extends down PCEFBHEER3pressure
container up to the outfeed pipe 110. In 25 connection with the rising tube
17, a throttle 121 has been arranged. The function of the throttle 121
is to offer a flow resistance which is suf19iciently great for the water

ahi ch the et yeRgg oF el Abie mide biaing. g R b et fiovah hedide Can
begin. 30 openinghwhen theswater levelthasseink icsthe heightlaviel etthisqapesing. f yi ng
fu {res alnd . nelsrmke gai!ﬂﬁe tmametmeig,nbﬁﬁéwwaﬁ@p%ﬂu@a/?itrﬁélwér@étep?@maiiisﬂgagn
The | notal | at | cHimgiens mAF i Fudlor” 15 BlaffhetfE 6 o pé‘@%ﬁ%?w@g 1ol 9%
of a signal & opreaswesifierencedrt of2 growspienytlaiges @nd liguid cap\low infthroughdhe | i ng
| ?L 35 the rogmt %i?@-og%hﬁggj ?hﬁ@biaﬁweaf the%?c?@ﬂﬁéﬂnd??’ﬁrei&ﬂb@&ﬁ%ﬂ?&@ ot \Ne?tn
i Se con ceigs-s Otand’s %a%g B\gghgrre?esrgglgrene%ger‘? 1813 mm: In 9‘% emgodimoen??nen'
PCT/ FI 97/ 00523 Figure 1, the side openings have a diameter of 2 mm. 8 abl e t hat
L hle spr ijnid ers 200, 30&hefrisltnBQubé§wlid\ e ?&Egém% cbﬁtgﬁfve\zb@;)g’;ﬁ%trrﬁcegsag—
afit 2??1; [ vgl s 'ﬁ%‘%@ﬁ@%ﬁ"aﬁs%ﬁ@@sg 1%@?@% ﬁ'io'\i)ﬁ%\z)e iBQ i s caused t oagpeneby a
signal, nitrogen gas i Byrthe pipa retiddwe flows of medim swaeping irs oppasite, dites- whi ch
an 5 initial pregsfstiheneisubfiédr 23 amhRgahe #86r AR fohfied CantEBy tHd bipePéydtéHs e i S
formed in 3a’, 3b’, fume suction in the upper part of the room 100 is also produced. This
will be explained in the following.
16 When the installation in Figure 1 is put into operation after the
smoke detector 111 has given a signal to the drive unit 14, the spray heads
200, 300, 1, 2, 1a’, 22’, 1b’, 2b’ first start to spray a mist-like liquid spray with-
out a nitrogen addition. The spray heads 1a’, 2a’, 1b’, 2b’ spray along the in-
termediate sections of the pipe systems 3a’ and 36’ so that initially purified (air
20 purified from smoke gases and fumes) and {ater water mist containing nitrogen
gas is discharged from the spray openings 45a’, 45b’. The spray heads 1, 2
spray along the intermediate parts 12, 13 of the pipe system 3 so that initially
purified air is sprayed from the spray openings 4, 5, after which mist is dis-
charged from the spray openings 4, 5. At the same time as the spray heads
25 1a', 2a’, 1b', 2b', 1, 2 spray, they create a strong suction behind them and a
suction is created in the suction openings 67a’, 67b’ and 6, 7, respectively.
Fumes are sucked into the suction openings and are absorbed in the mist-like
sprays from the spray heads. These absorbed fumes stay absorbed in the ex-
tinguishing medium in the pipe systems 3a’, 3b’ and in the pipe net 3. As a
30 resuit of the fact that the pipe systems 3a’, 3b’ and the pipe net 3 suck in
fumes and smoke gases, the air in the room 100 is purified so efficiently from
fumes and smoke gases that they do not cause any damages and harm.
To gather fume residues, the intermediate pipe parts 12, 13 pref-
erably have recessed spaces (not shown) in the otherwise straight pipe parts.
35 The spaces are placed on the pressure side of the spray heads 1, 2. The pipe
systems 3a’, 3b’ may have, at the lower part, a collecting receptacle of the



t he gas space of the pressure containers 16', 16b in the upper part of the
pressure containers. The gas space in the pressure containers 16' and 16b
constitutes about 20% of the volume of the pressure containers, of. Figure
2. . The nitrogen functions as propellant gas for. driving water out of
the pressure 10 containers 16', 16a. Omng to the fact that the pressure
contai ner 16a YRV have a rising tube for the water, ROFHYEBE ng of
wat er can occur; instead, the pressure container 16a is positively
enptied of water by the pressure fromthe gas bottle 21. After the
pressure contai ner 16a has been enptied of water, gas starts to flow

via the opening 1gfa dhdivi iﬁ*ﬁ‘gg@éﬁ 5% @éﬁ&in’dié&tﬁibﬁ%é?é?&néé AGmérigo0at er
fromthe pressure cg&bﬁ,mer I6b flows, due to the pressure in the :
pressure cont ai nefM the throttle 121 to the duct 131a and is mxed into

the - gas. The ratio ofWhér thenpressurefcogtainers ibag18b) riél bave beep emptied ©f

t ai 16 - i
16b is. for ex- ae*‘“’f‘“‘%“'e@%’@-éfan SSP?%&“‘PFG‘% B 23 3rd bR o #ihs 1!
500: 1© Thi s cauBe@nd spiake'asses; fhe SHEBROE s Hid juth. edinglishing, Mmedium: piist, Coms ads
1, 2. The gas pr etzining nitrogehegas, and thesroop rpartidulariydhe lavearpast theredd, indilled 6b
| S what causes thg;nal RiistliRe tgﬁgéy‘ Whith after af iR LRk Rﬁvd?i@ {riefibd? Phie 1 Ghe

ich
At the sane tine - or wth e‘“a y a tiner -,as the,pressure

contai ner 16a is Werigdhe PFFE‘QHISSM '{'B‘m“%ﬂ ﬁ’@!”@"'fg'"gaﬂ‘%d' mapist i e subs;
Wﬁ.- 25dter flows floort 23 andlthe lestiigrishing eediun hiist ngar tthe flooslevel 24ilaee tdim-and
t he side op&NLALSH,US' e -
wat er | evel siﬁ Sbgﬁlvéggegm g'{shggfpo ‘ |'§clﬂfq ﬁka\ﬁ/@rﬁfs&g@t@ﬁ@ﬂ Béﬂ@g%%q:&g?of
the pressure cont apriéfid the, extinguishing; medium mist a%mée ﬂ?"gﬁﬁ?rﬂeﬁ??“?)%tgiﬁl‘ﬂét‘%r
| eaving the risi ngubfidoe ahd' atithedipor level bEthe romin,cespetivelys extinguishing smol-
bogi nning.. the. i Gorig SRY Al b peffod of '*@é fiw i, 6 ibter slola) Ske,
water through t he JPWRENAIthS BiooRp gas ix.iherated ol fhe water ang;beging i se In the
be m xed into thereom, sinee #lis lightén than diraWWhencthetrdirdgenf gashrisesy iti extingsbhesy,

st nce | that oG3RE w3 40 'seBfl A 'bobsibly Nl shdderng N ki Fodr? t Reve
suctlonoenlnsg, @ 6a',%7 'S NnQ cC |dséh§.%e trls%sed
Tor the ahct on iierskiing that fie;irBden o8s wil,ener thecagaaiters 101 JH2 e to the

si mul t aneousl y, t Pehihey eiffect sol thet thaheitropee gas risesaaleng Ithey ebmpaters,ewtbicbd

the level of the fiflfioR B8R dhifneyE Nithdbn dad/loWsaAR/tRe cdmputers 101, 102 through
20 the apertures 103 to 105. As the nitrogen gas enters the computers 101, 102
and rises along their height, all possible smoldering fires are extinguished in-
side the computers.

The operation of the system can - in accordance with the above -

also be described as faollows:
25 1. In the first phase, the fumes and smoke gases, and the heat are
sucked out of the room by spraying only water with a high pressure through
" the nozzles 1, 2, 1a’, 1b’, 2a’, 2b'. When the water is sprayed, a strong suction
effect is produced and the fumes sucked into the pipe net 3 and the pipe sys-
tems 3a’, 3b’ must pass the water mist which is purified in the pipe nets and
30 the pipe systems. When only water mist, i.e. without nitrogen, is sprayed
through the pipe net and it must pass at least one elbow pipe, the mist trans-
forms into water again, which is coliected in a tank (not shown) or forced down
in a sewer (not shown), and thus the contaminated water is prevented from
entering the room 100 containing sensitive electronic equipment. A net or
35 mesh (not shown) in the pipe net and the pipe systems can produce the same
effect as the elbow pipe (curved pipe) to prevent fumes containing extinguish-
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wat er .has been sprayed out fromthe pressure container 16', the m x-

ing of nitrogen gas in the water begins as nitrogen gas flows through the
si de openln s 18 . The gas pressure has then fallen to a val ue
consi der abl yW8 4 140 bar. Since the gas pressure in PEHFISHOSS,r o
container 16' has fallen con- 5 siderably by conparison, the ampunt of gas
required to obtain small droplets, e.g 10 to 20 [err]m is
conparatively large. The drop size increaSes with the fal - l'ing

i f ot h t; f th
fact that gas 'S ﬁé i ity SHRAGUERE the 6o 418 intd1hq A sblos Bdfhel | 1P,
a great er lf|(Witheyt sg?‘?é‘ecﬂﬁsﬁ Raed f 'él%ﬂs P%“’gﬂ%‘i wate)ie an‘Fg%P’%VeWOU* a’
67b' are ca- 1theppipeaets ahd tig pipeisystems thraughctherextiaostropenings\d, &) 45a°,t he

strong initi aI g Ction produced at the beginni ng of the exti ngui shi ng,
so that a fl " medi u rom f?(g openi ngs, 5a', 45b' to
suction open ngs 6, 7,2-6/Hen agsys fed,inds the WﬁS?fa@!,St ﬂﬂf@tf&,ﬁrﬁ@%m@a@ﬁ fifie

pressure cont aiandr$' afe ussdntherwater drobs laré hether divided, attaining sclsighéy mc-has

ol osed T !y SR bt Blus EbHle f bt o481 ool ,%.q Wi efGuio, o
pressure diff eiipM@ter again. in this case; fhe,edtingyishingeliquicy @‘t@iﬂ@mwhﬂ?s isf r om

t he area out si dap&hletdiemgmg from ithes pipe néte3 andithg pipebsysteths 3af, .30 iagd 3.
This pressujg didi é@ #l ch, for exam ple, can be in the order of
ogen

50 bar, causes ni _ﬂ'as to flow efficiently in 20 throa%h t he openi ngs
18" when the water |evel Theextnguishingsin: the ssikfiapr23 is brought abgut by intero a

| evel bel ow t hmmngmmwatemﬂst vllfh thelgae, Which htakes tiie gdstivaten migtare heavier

ef fectively f1 g a}%&g?é%ﬁé 19RR 30dd in b JuBRBGSH cmvﬁeﬁ%&&ﬁ g |25 @

result, a Si ze ra ar ge rom pray

2a', 1b', 2b’ con ntration 4% gchig vad. legﬁ W‘P‘m’% riges info the compulers Mdand

even | ess tH&n tﬂé)a{renleismoaaﬂ%hereméaﬂﬁn i3f alsd ¢hatthe mitogeniviater Fibta® ishe

interm xing of Giar tarihk'tempBaturd if The FooMiBEBYe, Und thus WY Rixtiife fisedUo! | C€-
the warmer room. Tests have shown that the higher a computer or device, the
faster the extinguishing. The chimney effect is greater in the case of higher
devices. _

20 Thus the system in Figure 1 functions, in short, in such a way that
smoke is sucked out and purified by spraying water mist, after which the com-
position of the mist is changed by spraying mist containing a relatively large
amount of nitrogen gas and very little water. The water component of the mist
forces the nitrogen gas down towards the floor level. When the water further

25 sinks, the nitrogen gas is separated from the mist and rises, which extin-
guishes any fires possibly still smoldering. No electricity is required for operat-
ing the installation, which is a great advantage, since electricity is not always
available when there is a fire.

The invention has in the foregoing been described with reference to

.30 one example only. It is pointed out that the invention can as regards its details
vary in many ways within the scope of the enclosed claims. Thus the dimen-

sion and the shape of the pipe systems and pipe net, for example, may vary,

the number of spray heads may vary, the number of spray and suction open-

ings may vary. The number of spray openings and suction openings of the

35 intermediate pipe parts and sections can be, for example, 2 to 20. it is also
conceivable that the intermediate pipe parts may have - particularly if the in-



Si de openings can of course be arranged at different heights of the
rising tube 17', whereby it is possible, through the height position and

di men- -~ sion of the side openings, to achieve the desired drop size and
consi stency of 30 the extinguishing nediumduring the enptying process.
Hereby the throttle is arranged bel ow the | ower nost side openi

whereby a | arWOBOEBL yre differ- ence is obtained at al P C’Sﬁ"’? % de
openi ngs, which is advantageous in the at- terrpt to mx as large a
quantity of gas as possible into the | iquuil i's, how ever,

concei vabl e that 5| de openi ngs nay be prowﬁed both above and bel ow 35 the
throttle 20 r L nidré

arranged beI o atle 'pé éaﬁm ﬁ"ﬁ ih%%ﬁﬁfé\tﬁéfd 8?%%‘?‘2? r%g‘sqgure

difference is itis capa% gepegling extmgdO s?ur{gnr%edlum in thg form of a finely divided -
PCT/ FI 97/ 00523 water mist with a great penetrating ability and a simuitaneousl$uction neabth@ ned
at least at thi gl f e
openi ng when thzsam%fg?&f%\ye@gﬁn% sunké&?ao‘gﬁ%ae"jsﬁaet|d %P'& &'%R?QFE ‘h&'es%ﬁl ng.
If the throttPe gther and aranging themAn sprayip thesqine AirectignaaEtrengthening of thes
sufficiently snfinely divided watemmmstdchtededthysaidssmﬁon ieis slsbeconeeivablgthats’ |,

rougn”tre. ' © A AbTHERY aﬂmozleﬁ.%agm@ DU KB FFeneWshdah el 538 b '

t hrough t he
preferably betwK theselongatad geepndl parkth mravphea@rampm@ttwswr replasings nm

In the enbodi rrerthe ispray hedd/sprayhdads inctheiintermediatenst. Thediret slongatéd pipef 2

R0t necessar- ose°t'3*‘9°é%?*rb€ﬂ%¢e§ héve 18 v HireBiel 3361 £ e b5 &6in- 10
By the pipe net @tegmefﬁe@mn Aithaegh ‘a‘%“s%@ﬁ%‘?‘h isosimple, takesi yrovery little
tions in the suldpacerin 2ke adem andhprofilices: a ayoed fresuie Whern dnaxtingaishing ane-

systens dium source with a hydraulic accumulator is used, the throttle can alternatively
be constructed, for example, as an aperture made in the pipe wall of the rising

15 tube at the lowermost end of the rising tube. The number of side openings in
the rising tube can be much farger than what has been shown in the figures. It

is also conceivable that there may be only one side opening. The suction unit,

i.e. the pipe system, in the upper part of the room or space may only be a ver-
tical pipe provided with a suction opening at the upper end and an elbow (to

20 prevent the water from flowing out into the room) and a spray opening at the
lower end. To achieve a more even distribution, it is, however, preferable to

use a longer pipe at the level of the ceiling and a lower pipe at the floor level.

As regards small rooms, one pipe in a room is sufficient; larger rooms require

two or more pipes with double spray heads at each end of the pipe. It should

25 be pointed out that the invention can be realized with a drive source without a
hydrautic accumulator. However, a hydraulic accumulator according to the dis-
closure of the enclosed claims and to Figure 1 is particularly suited for pro-
ducing such finely divided liquid mist which is required in the present invention.



3a', 3b', funme suction in the upper part of the room 100 is al so produced.
Thi s wll be explained in the follow ng. 15 When t he
installation in Figure 1 is put into operation after the snoke det ect or
111 has given a signal to the drive unit 14, the spray heads 200, 300,
1, 2, l1la', 2a', 1b', 2b" first start to spray a mst-like liquid s ray

W t h- ou?“%“@#?%ogen addition. The spray heads 1la', 2a¥CTEBTA0 spr ay

al ong the in- termedi at e sections of the pipe systems—3a—antd 36 SO

that initially purified (air 20 purified fromsnoke gase f umes) and

| ater water mist containing nitrogen d4s is di schargg'mimmn ﬂmnw
openi ngs 45a', 45b'. The spray heads 1, 2 spray al onQ%

parts 12, 13 ofciAfudi pe system 3 so that initially purrfred air
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gat her fune Si due} Pt he i nteriredi at e

t bly
D ebone A it hep s scmbaRg 1 AR de SHapioD o g7 st peripg 1 "5
The spaces are theapeay opertitgetaxreatews suction i the subtiorsppeningheads 1, 2. The

pi pe systems 3a’ ﬁhrstélﬁ!ioﬁ%&@ordﬁb 16 Birh 9 'h 7% bt 7 1Y 4 9 thdidhe

receptacl e of the r? ( 0S4 3" 3™ 3™) com uraii

PCT/ Fl 97/ 00523 pipe constitutes part of a ppe ystem (3a’; ) prising a plurality
of spray openings (45a’; 45", 45™; 45™) for spraying extinguishing medium in

15 the form of mist out of the pipe system at least essentially along the floor (24)
and a plurality of suction openings (67a’; 87";; 67""; 67'"') for sucking smoke
gases into the pipe system, whereby the pipe system has a first elongated
pipe section (910a’; 910a"; 810a"; 910a™") and a second elongated pipe sec-
tion (811a’; 811a”; 811a™; 811a""), and an intermediate pipe section (12a’,

20 13a’; 13a”; 13a™; 12a"", 13a"") which connects the first elongated pipe sec-
tion with the second elongated pipe section, whereby the spray openings
(45a'; 45"; 45", 45"™") are arranged in the second elongated pipe section
(811a’; 811a”; 811a™; 811a™) in the longitudinal direction thereof and the
suction openings (67a’; 67", 67™'; 67"") are arranged in the first elongated pipe

25 section (910a’; 910a”; 910a™, 910a™) in the longitudinal direction thereof,

- whereby the second elongated pipe section (811a’; 811a"; 811a™; §11a™) is
arranged near the floor level (24) of the space and the first elongated pipe
section (910a’; 910a”; 910a™; 910a™) is arranged at a distance of 1to 10 m
above the fioor level (24). :

30 3. Installation according to claim2, charac te rized inthatthe
first elongated pipe section (910a'; 910a”; 910a"™; 910a™) is directed at least
essentially parallel {o the second elongated pipe section (811a’; 811a”; 811a™;
811a"™).

4. Installation according toclaim 2, characterized in that the

35 installation comprises a further pipe system (3b') comprising a plurality of
spray openings (45b") for spraying extinguishing medium in the form of mist




11 kind shown in Figures 5 and 6 and +ndicated by the reference
nuneral s 200"’ and 200"". . Wen the p cont ai ners

16a, 16b, 16' have been enptied of ext le’ ' jquid, the room 100
and the subfloor 23 are purified fromfumed gm Mﬂfes, t he
subfloor is fill i th extinguishing nmedium m‘sttcosi-"g " /8 L.oJ | trogen
gas, and t he Y838 rticularly the | ower part thereof, is fﬂ.’ﬁa wth

a mst-like spray which after a while sinks towards the floor. Due to the
water in the extinguishing nmedium the extigigguishi ng mediumm st in the

sub- floor 23 and the extinguishing medrummni st near the floor level 24
Thto the subf1 ot O the HA Yo "ae‘t'??s‘%?‘*;gﬁﬂ{w‘n% i%‘fn?ﬁ?“{‘hg?g DR B oor
remain at first $HfUOREPENNGS (A7 WhemRy e RrEr pIPS sysiem Bae Bt RL

respectively, exipegettin (3J0bnand a secodd relongated pipe Aection 813bhi and ah in-

Gt To 1 ber atede] TN pipd SeLfir (10, 19t Whitk Tonnects P 17 SibAate bt 7", |
2% gt er -t ndn saclion Withing ecand BEpSREyIaps Bedton. whershy he S Gpenngt o,
the way up, all (48hY) sretarangad indheisetond elohgatedpiptesectigni(81tieinrtherdondit i s

VY e ¢ -nUer et iiétioh oot 6 e Bdstio ddenkids E7hY ard BBHAEd

t; t .t tr / ,
the computers, vifFcRlongsted pie sgctan 1919RYx,ihe \opaiiinal cdzection hereglo t he
conputers 101, Miereby theybecdddidiengatest pipe sectid)(81db’) iHarrdngeadeearithe digen gas
enters the coEpUb@24Pdf thé48om andAhd firdt EichgateBipé Qégtgor?ﬁ‘lﬁbt) is @irhnged

possi bl e snol deri,ng,fiTes t1 nqui shed 1'n- Si e conputers.
The operation ofaté@s@y%@ﬁi f%ﬁd(marlﬂ)vgi %ﬁﬁ%{ﬂﬁ‘@wm t he above - al so
be described as fol | ows$5. bstallation according tonclained f¢ hatr phite e zwitk in that theand
smoke gases, - andylfigiohigated 3 secti?ﬂu(bhﬁg’gsjﬁiré&?& 3¢ AP Bsluntiy Burag 'V
Wgh t e es la’, , 2a',

a
water with a hi pres 1, 2,

irle thr ug) ) g 27
2b' . \hen the g,sepand;gipngatad pibesecion, (@109 on effect is produced and
the fumes sudbed into t Belnstaliatioreaccerdinglta tlainpd pehaysa c te rizend iBthat tigh'

Tyt che™ e, oryiefiits Rl cn) Puralyinl i dBhes sy ndSyith p e
Chrough the pi peHaeanat {he Hibe el (3’ FEMEIE BRESCL hemiine pBbsis,walls of
trans- f or nethemoomy 408 again, which is collected in a tank (not shown)
or forced down I N a7s pakdilaflié? heddiding o citd 101oFa robf @00j @fth R dsliodRt er
's prevented z;or 0&5), characterized in that the installation further comprises a pipe net
(3) arranged in the subfloor (23), whereby at least one spray head (1, 2) has
been arranged in the pipe net to spray extinguishing medium in the form of
mist into the pipe net, whereby the pipe net comprises spray openings (4, 5)
for spraying mist out of the pipe net and suction openings (6, 7) for sucking
25 and smoke gases into the pipe net and for producing a flow of extinguishing -
medium from the spray openings towards the suction openings, whereby the
pipe net has a first elongated pipe part (910) and a second elongated pipe part
(811), and an intermediate pipe part (12, 13) connecting the first elongated
pipe part with the second elongated pipe part, whereby the first elongated pipe
30 part is directed at least essentially. paraliel to the second elongated pipe part,
and the spray openings and the suction openings are arranged in the elon-
gated pipe parts in the longitudinal direction of the elongated pipe parts.
8. Installation according claim 7, characterized in that the
spray head (1, 2) has been arranged in the intermediate pipe part (12, 13).
35 9. Installation according to claim 7 or 8, characterized in
that the pipe net (3) is rectangular, whereby the intermediate pipe part com-



entering the room 100 containing sensitive electronic equi pment. A net or

35 nmesh (not shown) in the pi pe net -ahd-thepipe-systeny Tz SPK‘??U} Eﬁi{?ﬁ\lri\

sane . effect as the el bow (curved pi preve

cxtingush V0 sBogse Illllllllll IIiIHIIIIIHIII ¥ =

from bei ng sP¥YQMM684nt 0 the room and into the Subfl obr spad’@mﬂ?
air (wthout snoke gases and fumes and wi thout water) is thus sprayed out

of the pi pe nets and the pipe systens g{r ough the exhaust openings 4,
5, 45a', 45Db' 5 2. Wen g Is fed into the water m st,
and the accunul r r her
divi ded. atta nﬁlﬁéé a]fﬁ‘slhmterﬁlﬁﬁlaﬂe'spup@ p’érii‘clﬁgaaﬂ Q\esé%hﬂ mt@ﬁﬂ&ﬁa%l % ;ﬂé\go' hg

past the el bow @ %@é"‘m‘n"} RiPS: PatS (i J3hiargy essentqaﬂy (Ha\'/ﬁilﬁ‘e?“%@éﬁ r'PcaFW gha
case, t hef exti [‘Q’M&l’iﬂ:ﬁ forhi otel ghotimdrewhibredyl thié sprag deati{1) has beerpairangdd in

ener gl n rom

L ggwgs hee ¢ h*lﬁe IRkt ‘?nt@ﬁﬁe&%at@rmpé Bﬁn@‘lﬂTﬁﬁX iﬁ@rﬁﬁe‘?iﬂstﬂua%ﬁn c%ﬂﬂ:hnég 8 8Mo0r

23 15 br ought SaibRRSAEGY heR(2) of sucha iafhelt s Earable igroainD eHIBOERBINGLAI Ch
nmekes the gas/ wahediumiiv the forhetuifinely dividédliquidinist withea greatpenietrating ability

;rc‘ﬁlr gsggd In the ”Qfénﬂﬂﬁari%[b s WifeHlof et ftﬁé:,tﬁﬁrmer srﬁoral}f?u%&{]&g%%‘hfgﬁher

t he gas wat er rrses rnto
inlets 103, 105. sp@kheasb@aﬁbe@%rrweﬂwathetmondtmerg@d;axep@emwa}e i s

CO| der than the tenperalor psiallatidieatcording 10 \aimagde hiaica & B rifzeld!Nif thatses

dovi ce, the 10 the i MangERipipd Fﬁﬁﬁ*iﬁﬁ% chifhed R lo i ndii B pSA B .

the case of hi gHidn openings\(fLea thap the spray opemngsrat%a'rmeéyataeﬁfsﬁ sectipg @k 1
functions, in shsirthe first elundated \wine pattand the suction openings are arranged in a

second section (10) of the first elongated pipe part, and that the second elon-
gated pipe part (811) comprises both spray openings (4) and suction openings
15 (7) so that the spray openings are arranged in a first section (8) of the second
elongated pipe part and the suction openings are arranged in a second sec-
tion (11) of the second elongated pipe part, whereby the spray openings of the
second elongated pipe part are arranged to spray towards the suction open-
ings of the second elongated pipe part at least essentially in a direction parai-
20 lel to the intermediate pipe parts (12, 13) and spray openings of the second
elongated pipe part are arranged to spray towards the suction openings of the
first elongated pipe part at least essentially in a direction parallel to the inter-
mediate pipe parts.
11. Installation according to claim 7, characterized in that
25 the first elongated pipe part (910), and the second elongated pipe section
(811a’) and the first elongated pipe section (910a’) of the pipe system (3a’) are
arranged to be at least essentially in the same plane which is essentially
transverse to the plane of the fioor (24), and that the second elongated pipe
part (810) and the second elongated pipe section (811b’) and the first elon-
30 gated pipe section (910b") of the further elongated pipe-system (3b’) are ar-
ranged to be at least essentially in the same plane which is at least essentially
transverse to the plane of the floor (24).
12. Installation according to claim 3 or 11, characterized in
that the pipe system (3a’) is rectangular, whereby the intermediate pipe sec-
35 tion comprises a first intermediate pipe section (13a') and a second intermedi-
ate pipe section (12a’}, which pipe sections (12a’, 13a’} are essentially parallel

ect Has Been Replaced

T i



snoke is sucked out and purified by sprayl ng water mst, after which the
com position of the m st is changed by spraying mst—ctontaining a

relatively |arge anount of nitrogen |l e water. The
water conponent of the mst - forces t%m!ml &mﬂm & own towards the
floor level. Wien the water further 25 si < p n gas is separated
fromthe mst XOPMBLs  which extin- gui shes any fires BEBEPHIGRYLI | |
snol dering. No electricity is required for operat- ing the
installation, which is a great advantage, si 9ce electricity is not always
avai l abl e when there is a fire. The invention has in the

f oregoi ng been de?ﬁd hpaelgcéﬂ{a& o Eglﬁér?&cﬁorh%ngoaq% er,g\éﬁg(gtrg fl?enlsﬁ/r% afi 21?rﬁny

ointed out that the I nvention can as re
Rays within the sb¥pbeen apagehn hedirstinigrmediate, pipe: sretign (43"), and thab theand

t he shape of t hehpstaﬂammlsesd forther spréy héad (2XP6fdueh m??‘éﬁém is capal he
b f Yy

i ngs VZPTVTh@@ﬁ’E rafexthiisiHiridatin 1§ HhE Yo B¢ 3. e g 55

i nt er medi at e p|$e EEF%@@!‘F gc%m 'tlb@" fﬂ)ﬁ'"é&fémlé Sllptlpn re@r the furs

al so concei vihegt Sprh9 deat I(2a’), which fastheit ?ray Read has BeEMUrrAAYEd in the sec-

particularly if t
BT/ FI 97/ 00523 O infsrmediate pipe $E:ARH (1985 13

ternediate pipe parts ard3| Bistpliationpecarding toralainn?.ag hiasaic die rdzahd sint that

t hat it is camalﬂpﬁ}ohegda(hl' ad', nua'ezﬁ)agmeqmpélsystaw(egﬁl i3p’ té?ﬂ thersarésf a
f ly d d a

i il L aneous. a0 hedtF(172) B & oibé na?@?iaﬁ‘ﬁ o 648 "'E'L@i‘% BPEBIg: s
at a suitable di s@mé‘cé\@@ﬂ“'@ &5} 5 ot her and arranging themto spray
in the sane direction, a14fnetgalianad@rdihg téelaim 13f b'heé Va@'t\éﬂ%u’ah%am st
I's achieved by sahd ek i@ Becdrhuthidr {5 457 dbkiHnsa8 of 1dadfone pressure container

(16a, 16b, 16") with a space for extinguishing liquid and a space for propeliant
15 gas.

13. Installation according to claim 14, characterized in that
a gas source (21, 21’) has been coupled to the pressure container (16a, 16b,
16’) to provide said container with propellant gas.
16. Installation according to claim 15, characterized in that
20 the extinguishing liquid in the pressure container (16a, 16b, 16’) is a water-
based liquid and that the gas source is formed by a pressure bottle (21, 21%)
with incombustible gas.
17. Instaliation according to claim 16, characterized in that
the gas bottle is a nitrogen bottle (21, 21°) charged to a pressure of 30 to 300
25 bar.
18. Installation according to claim 17, characterized in that
the hydraulic accumulator (15°) for the pipe system (3a’, 3b’) comprises a
pressure container (16°) with a rising tube (17°) provided with at least one side
opening (18’) and a feed opening (19°) located at the lower part of the pres-
30 sure container for feeding extinguishing liquid into the rising tube and further to
the spray head (1a', 22, 2b’, 2b’) of the pipe system, whereby the rising tube
(17} in the area below said at least one side opening has a throttle (20").
19. Installation according to claim 18, characterized in that
the spray heads (1, 2) of the pipe net (3) are arranged to be operated by a hy-
35 draulic accumulator (15) which is separate from the hydraulic accumulator (15)
for the pipe system {3a’, 3b’) and which comprises two pressure botties (16a,



one spray head or nore nmay have been placed in the elongated first pipe

part and the el ongated second part-—the spray-heads suppl enenting or

repl aci ng the spray head/spray heads in the internediate part. The
first elongated pipe 10 section does mm]ﬂﬂ&m’mlmllave to be directed
parallel to the second el on- gate | t hough such a
constructi o'W 98968p| e, takes up very itflet space i N RATFIPIDO5E8 and
produces a good result. Wen an extingui shing me- di um source with a

hydraul i ¢ accunul ator is used, the throttle can alternatively be
constructed, for exanple as an aperture Hhde in the plpe wal | of the

I Si 15 b d_of f d
opent ngs i n - 1ebybfinicf A5e CHR) € Afteied 18 el g Bpdi RBrrenfiorthele i8R <hown
in the figures.outfeed pipe @16) whichdeads tﬂabeesprauaheamék @) mﬁyheaplpeme} after si de

Che room orspaaerftheihir 165) i anfingéd'® 8 BfpfeiPic it prRpblN YBB ORI, D1 o
openi ng at the %ﬁ@%’ﬁ&"ﬁ“@r@ﬁ 6%%0('!16 %@aﬁqg 'x:ﬂ“f%ﬁ\"h owing
out into thebraidinistnd a spray opening at the IOV\er end. To achi eve a
nore even distribution, it is, however, preferable to use a | onger pipe

at the level of the ceiling and a | ower pipe at the floor |evel.

regards snmall roons, one pipe in aroomis sufficient; |arger roons require
two or nore pipes with double spray heads at each end of the pipe. It
shoul d 25 be pointed out that the invention can be realized with a drive
source without a hydraul i ¢ accunul at or. However, a hydraulic

accurul ator according to the dis- cl osure of the enclosed clainms and to
Figure 1 is particularly suited for pro- duci ng such finely divided
liquid mst which is required in the present invention. WD 98/ 09684
PCT/ FI 97/ 00523 14
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I nstall ati on

for fighting fire in a space (100),
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spray openings (45b') for spraying extinguishing nmediumin the formof m st
15 out of the pipe systemat |least mainly along the floor (24) and a
plurality of suction openings (67b'), whereby the further pipe system
has- a first el ongated pi pe section (910b') and a second el ongated pipe
section (811b' wo safddsan | N- ternedi ate pi pe section (12b'9?%ﬁg7'é%' whi ch
connects the first elongated pipe 5 section wth the second e 2] pi pe
section, whereby the spray openings  2(45b') are arranged in the second
el ongat ed pi pe section (811b') in the longi- tudi nal direction thereof
and the suction openings (67b') are arranged in the first elongated

pi pe section (910b') in the longitudinal direction thereof, wher eby t he
second el ongated pipe section (811b') is arranged near the floor 10 |evel
(24) of the roomand the first el ongated pi WEC“O” (910b') is arranged
at a distance of lto 10 _m above the fl oor 5.
Instal | ati on acc %@Rl_ﬁ#ﬁﬁ c harSERUBRINEr i z e din that the
first. el ongated 10b ) is diregted at |east essentially
parallel to he second eliongat ¢d pi pe se (B1llb'). 15 6.

I nstal |l ation ﬂBBordl ng to cB®0m 4, |c h ey i zedinthat the
further pipe system (3b') is arranged aa a di st ance fromthe pipe
system (3a'") so that the pipe $ystems ( b') B FLOBRSMOKEr t he
opposite wal I s of t he room (109). SCRUBBING! ARDI on
according to claim1 for a room (1p0) with a subfl OrEmNG@FSHlNG harac

t eri zedinthat the installajion further co Ret (3)
arranged in the subfloor (23), whefeby at |east one spra@gd (1, 2) has

14
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1

Fig.2



been arranged in the pipe net to spray extinguishing nmediumin the form of
m st into the pipe net, whereby the pipe net conprises spray openings (4,
5) for spraying m st out of the pipe net and suction openings (6, 7)
for. sucking 25 and snoke gases into the pipe net and for producing a flow
of extrngurshrng medi um from t he spray openi ngs tomards éﬁk§wﬁ%%
openi ngs, wher¥ pi pe net has a first elongated pip 10)
and a second eIongated pi pe part (811)3/§nd an internedi ate pipe part
(12, 13) connecting the first el ongated pi pe part with the second

el ongated pi pe part, whereby the first elongated pipe 30 part is directed
at least essentially parallel to the second eIongated pi pe part, and
the spray openings and the suction openings ,ranged in the elon-
gated pipe parts in the longitudinal directi
8. Installation according claim7, c¢c har

spray head (1, 2) has been arranged in the X gdl ate pipe part (12, 13)
35 9. Installation accordin 518h ar act er
zedin that the pipe net (3) is IectanteH whereby the internediate
pi pe part com WD 98/ 09684 17’

PCT/ FI1 97/ 00523 16 prises a
first internediate pipe part (12) and a secog¥rwer nedi ate pi pe part

(13), which pipe parts (12, 13) are essentr.tl ~a;rallel and are | ocated at
a di stance from one anot her, whereby th-'dé BN(1) has been
arranged in the first internediate pi pe and that the
installation conprises a fur- 5 ther spray 2) of such a type that it
i s capabl e of producing extinguishing medi 194 he formof a finely
divided liquid mst with a great penetrating abil and a sinultaneous
suction near the further spray head (2), which further spray head has
been arranged in the second internedi ate pipe part (13). 10.
Installation according to claim9, c har acter i zedin that

Fig.3
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10 the first elongated pipe part (910) conprises both spray openings (5)
and suc- tion openings (6) so that the spray openings are arranged in a
first section (9) of the first elongated pipe part and the suction
openings are arranged in a second section (10) of the first el ongated
pi pe part, and H@%ﬂ¥he second el on- gated pipe part (8 mﬁgﬁ&ﬁSSes
both spray op 4) and suction openings 15 (7) so that 'the spray
openings are arranged in a first section ( of the second el ongat ed
pi pe part and the suction openings are arrdnged in a second sec- tion
(11) of the second elon§::ad pi pe part, wheraby-the spraygppga 179s of the

first elongated pipe part are arranged to say towards the suction open-

ings of the second el on ed pipe part atnti ally’in a direction

paral- 20 lel to the i aysopeni n@’ of

t he second el ongdt@d pipe part are arranged to épray towards the
suction opening §ﬁifi* first el ongated pipe part at |east es§2924ale
in a direction i to the inter- medi at e pi pe parts.

ingtoclaim7, char acteri zedinthat 25
e part (910), and the second el ongated pipe section
| ongat ed pipe section (910a') of the pipe system
to b { ,gast essentially ,,p the same plane which
@ the plane of t4éf|oor (24), and that the
el ongat ed pi pe section
") of the further
entially

11. Installation abeq\
the first el ongated pi
(811a') and the first
(3a') are arrangeg
is essentially tr
second el ongat ed pi pe
(811b') and the first

el ongat ed pi pe system

in the sane plane which Ts at [6ast 6SSentTa Ty 1ransverse t he
pl ane of the floor (24). 12. In ' TAg to
claim3 or 11, char acteri zedin t hat\y{_he pip stem (3a')
is rectangul ar, whereby the internedi ate pipe sec- éEL?Teﬁ—cﬁﬁﬂﬁlses a
first internediate pipe section (1 3a') and a second i nternedi - ate
pi pe section (12a'), which pipe sections 13a ) are essentially
parall e
1'\'" 67"” 910a"" 2Il'l
3”” /
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12a™""
132 /
[ 45 81&a
KLO : A D ° ° 0 ° g"/

'. 200722
Fig.6



17 and are Iocatef““?kfidﬂ_g_ﬁ@g%_&t{fﬁlom one anot her, whereby theﬂg‘%ray
head (1a') has begnj arranged intlhg first internedi ate pipe section

(13a'), t he iTs¥ayliegg o donprises a further él%@')f? d (2a')
of such gﬁtay%}g hat ity ijs_capa- 7 | ¢ of generating extll’ ngui J?%S medi um
in the formof a finelly di vided 5 mst with a great penetrating
ability and a sinulta us._suction near e fur- t her spray head

(2a'), which further spray head has D€&h arranged in the sec- ond

I nt er medi at e,RL irfernt o) i ls | rdi ng
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&n Abstract

The present invention relates to an installation for fighting fire in a space, whereby the installation comprises a spray head (la’, 22"}
of such a type that it is capable of producing extinguishing medium in the form of a finely divided liquid mist with a great penetrating
ability and a simultancous suction near the spray head. To obtain an installation which as regards its construction is simple and with which
a fire in a space can be very efficiently extmgmshed so that the fumes are purified at the same time as the amount of water can be very

small, the spray head (la’, 2a°, Ib’, 2b") is arranged in a pipe (3a’,

3b") with a suction opening (67a’, 67b’) at a distance of 1 to 0 m

from the floor level (24) of the room and a spray opening (45", 45°) near the floor levcl, whereby the spray head is arranged to spray in
the direction from the suction opening to the spray opening to create a suction in the suction opening.




