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a small amount of liquid has been relatively difficult to achieve in practice. An

20 enlarging of the side openings in the rising tube has not produced the desired
result, but by reducing the diameter of the rising tube, it has been possible to
improve the intermixing of gas somewhat. However, a reduction of the diame-
ter of the rising tube increases the pressure losses as the flow resistance of
the liquid in the rising tube increases, and sufficient liquid cannot be obtained

25 from the pressure container upon emptying the container. By being able to
produce very small droplets, the amount of extinguishing liquid that is used
could be minimized and, simultaneously, if water was used as the extinguish-
ing liquid, the water damages would be minimal. This has not always been
possible to achieve to such a degree as one would have wished.

30 The present invention relates to a new installation for fighting fire by
means of which a very finely divided mist, when a pressure accumulator is
used, can be easily produced at the final stage of the extinguishing, after the
extinguishing with a mist-like liquid spray with a great penetrating ability and a
relatively large drop size has initially been started. The installation can, if de-

35 sired, easily be realized by mixing gas into the extinguishing liquid already
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extinguishing with a mst-like liquid spray with a great penetrating
ability and a relatively large drop size has initially been started. The
installation can, if de 35 sired, easily be realized by mxing gas into the
extinguishing liquid already when the enptying of the pressure container
Is started. X00111100121 (1112 22 122 reeer 2201 virl *000001 * WO
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very finely divided mst with extrenely small droplets, the invention is
characterized in that the rising tube of the pressure container has a
throttle in an area below the side openihg. The preferred enbodi nents of
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is obtained when nitrogen and water are intermixed. The extinguishing me-

20 dium weighs slightly more than air, wherefore it will sink to the lower part of a
room in which it is sprayed. After some time, the nitrogen is liberated from the
water mist and rises in the room. When the nitrogen rises, the oxygen content
in the room decreases, and an extinguishing effect is thus achieved.

The essential idea of the invention is that a relatively large pressure

25 difference is achieved outside and inside the rising tube by means of the throt-
tle. As a result of the pressure difference, gas is caused to flow efficiently
through the side opening/side openings from the outside of the rising tube into
the rising tube, when the liquid level has passed the level of the side open-
ing/side openings, whereby an effective mixing of gas into the liquid leaving

‘30 the rising tube takes place. Such an effective gas flow is not achieved in
known constructions, since the pressure difference outside and inside the ris-
ing tube - contrary to what has been assumed - is very small. In the known
constructions, the gas flows in through the side openings - contrary to what
has been assumed - through the ejector effect as the extinguishing fiquid,

35 which flows with a high velocity in the rising tube, produces a negative pres-
sure at the side openings which pulls along gas.



the rising tube, when the liquid |level has passed the |evel of the side
open- ing/side openings, whereby an effective mxing of gas into the Iiquid
l eaving 30 the rising tube takes place. Such an effective gas flowis not
achi eved in known constructions, since the pressure difference outside and
inside the ris- ing tube - contrary to what has been assuned - is very
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nuneral 1 indicates aTde‘réfgl“%B s%t%%ﬁe%?%e% @'ﬁ feﬁﬂY@?ép@h(r)ﬁ%]}%gﬁ&ggosur e
contai ner 2 forohé embddimént bpmeans bf thedappasdéxtdrawimgipivedctio the pressure
container 2 through a ‘?'-‘?dlﬂé”ﬂshows prior art,
Figure 2 shows a detail of Figure 1,
20 Figure 3 shows the present invention and
Figure 4 shows a detail of Figure 3.
In Figure 1, which shows prior art, the reference numeral 1 indicates
a hydraulic accumulator which consists of a pressure container 2 for liquid. A
gas bottle 4 has been coupled to the pressure container 2 through a conduit
25 3a with a valve 3b. The space 5 of the pressure container 2 contains water,
the volume of the space being typically about 50 I. The gas bottle 4, which has
a volume of about 50 |, contains nitrogen or some other incombustible gas.
The pressure in the gas bottle is typically from 100 to 300 bar before an extin-
guishing process is initiated. The advantage of using nitrogen is that a suitable
30 weight for the extinguishing medium is achieved so that the extinguishing me-
dium can first settle against the floor and the gas component of the extin-
guishing medium can later rise, as it appears from the above.
The pressure container 2 comprises a gas feeding pipe 6 con-
nected to the conduit 3a and a rising tube 7 which extends down from the
35 pressure container up to an outfeed pipe 8 which via a valve 9 leads to a
number of nozzles 10 to 12. The number of nozzles can of course vary. The



25 3a wth a valve 3b. The space 5 of the pressure container 2 contains
water, the volune of the space being typically about 50 1. The gas bottle
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wat er . side opening 14. The emptying of the pressure container 2 continues until the
20 side opening 15 has been passed and the pressure space has been emptied
of water.

When the pressure space 2 according to Figure 1 is emptied in the
above described manner, it is not possible to obtain extremely small droplets,
e.g. from 10 to 20 pm, at the end of the emptying process. This is due to the

25 fact that the main driving force which causes gas to flow in through the side
openings 13 to 15 is based on the ejector effect of the water jet which flows in
the rising tube 7. This ejector effect can be increased when the diameter d1
(cf. Figure 2, which shows a section of the rising tube 7) is reduced: a reduced
diameter d1 results in a faster flow of the water, which in turn produces a

30 stronger suction and ejection effect. However, it has not been possible to use
very small diameters d1, since in that case it would not be possible to obtain a
sufficiently great water flow per time unit. Since the pressure p1 - in Figure 2 -
outside the rising tube 7 is very near the pressure p2 inside the rising tube, it
has also not been possible to produce - by the pressure difference p1 - p2 - a

35 flow of nitrogen gas through the side opening 15. This has particularly been
the case when only a small number of nozzles that are put into operation, e.g.



When the pressure space 2 according to Figure 1 is enptied in the above
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20 tended use of the installation, i.e. the type of fire to be fought.

As a result of the throttle 18', a greater pressure difference p1 - p2
is formed, at the side openings 13’, 14’ and 15, outside and inside the rising
tube 7°. This pressure difference, which can, for example, be in the order of 50
bar, causes nitrogen gas to flow efficiently in through the side openings 13’ to

25 15 when the water level in the pressure container 2' has sunk to a level below
the side opening 13'. Due to the fact that gas can flow efficiently into the side
openings as the pressure container 2' is emptied, it is possible to obtain, as a
result, a drop size of the sprays discharged from the nozzies 10’ to 12’ that is
very small at the end of the extinguishing. The system functions successively

30 so that the proportion of gas/water is determined by the location of the water
level 19’ in the pressure bottle 2'. At first, the side openings 13’ to 15" and the
feed opening 16’ provide only water through the throttle 18’ into the rising tube
7'. When the water level 19’ has reached the side opening 13', the side open-
ing 13’ starts to feed gas into the rising tube 7’, while the rest of the side

35 openings 14’, 15’ and the feed opening 16' provide water through the throttle
18'. At this water level, the pressure is still comparatively high, whereby the
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rising tube 7', the size and nunber of the side openings 13' to 15, the

I n- 20 tended use of the installation, i.e. the type of fire to be fought.
As a result of the throttle 18, a greater pressure difference pl - p2 is
formed, at the side openings 13', 14' and 15, outside and inside the
rising tube 7'. This pressure difference, which can, for exanple, be in
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20 the rising tube 7' has a side opening 13' with a diameter of 2 mm in the upper
part, two side openings 15’ with a diameter of 2 mm in the lower part and,
about half-way between said side openings 13’ and 15', a side opening 14’
with a diameter of 2 mm so that the pressure container 2’ is divided into four
sections | to IV of approximately the same size. As there are three side open-
25 ings 13’ to 15' located at a distance from one another, the lowermost side
opening 15’ being located in the lower part of the rising tube 7’ and the upper-
most side opening 13’ being located in the upper portion of the rising tube, an
efficient mixing of gas into the water is achieved for a long period of time dur-
ing the emptying of the pressure container 2'. By making the lowermost open-
30 ing 15 larger than the rest of the side openings, an extremely efficient inter-
mixing of gas is achieved towards the end of the emptying of the pressure
container 2'. Since the intermixing of gas is efficient, a small amount of water
will suffice. In Figure 3, the volume of the pressure container 2' is only 5 |
compared to 50 | in Figure 1.
35 in Figure 3, the throttle 18’ has been arranged below the lowermost
side opening 15, whereby a large pressure difference is achieved at all the




small in relation to the dianeters of the side openings 13" to 15, the
pressure difference pl - p2 grows very large and liquid can flowin
through the side openings. The diameter of the side openings is preferably
between 0.5 and 5 mm and nost preferably between 1 and 3 nm In the
enbodi nent in Figure 3, 20 the rising tube 7' has a side opening 13" with a
di anet er of wWowgndess t he upper part, two side openings 15' pausklaszii anet er
of 2 Mmin the lower part and, about hal f-way between said side openings
13" and 15", a side opening 14' wth a diameter of 2 nmso that the
pressure container 2' is divided into four7 sections | to IV of

approxi mately the sanme size. As there are three side open 25 ings 13" to
15' |ocated at sideipBeRiAg® 13'1te 5o Mtichnis EHEantagenus| ip kg pitodqrix agdatgeng 15'
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In Figure 3, th@.throttle 18' has been arranged bel ow the | owernost side
wh

openi ng 15", fse%?/eap?%l?%e pressure difference is achieved at all the WO
98/ 09683 PCTVOFI 97/ 0052 The watérde thppigissigre coptainas 21rpay onfiay ot soatdinaafidigeous
in the attenpt ggpsm x as large a quantity of gas as possible into the

water. It is, however,  conceiyvabl e that the hrottle . may. _be arr.anged
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as regards its details in many ways within the scope of the enclosed claims.

20 Thus the throttle can be constructed, for example, as an aperture which has
been made in the pipe wall of the rising tube at the lower end of the rising
tube. The number of side openings in the rising tube can be much larger than
what has been shown in the figures. It is also conceivable that there may only
one side opening, although at least two side openings located at a distance

25 from one another in the longitudinal direction of the rising tube is to be pre-
ferred. The sole function of the valve 9’ is to stop the feed of liquid to the noz-
zles; the valve is thus not necessary for the invention.



conbusti bl e gas, such as argon or carbon dioxide. |Inconbustible gas which
weighs less than air is to be preferred, if it is wished that the gas can
later.rise 15 so that an extinguishing effect is achieved higher up in the
room Conse- quently, nitrogen nay well be used. The invention has in the
f oregoi ng been described with reference to only one enbodinent and it is
therefore pQigyspeksput that the invention can vary as regapgdsidhssFetails
in many ways within the scope of the enclosed clains. 20 Thus the throttle
can be constructed, for exanple, as an aperture which has been nmade in the
pi pe wall of the rising tube at the |owergend of the rising tube. The
nunber of side openings in the rising tube can be nmuch larger than what
has been shown in the figures. It is also conceivable that there may only
one side openi®gAIMS3 t hough at | east two side openings |ocated at a distance
25 fromone another in the longitudinal direction of the rising tube is to
pe pre- ferred. The sl gskaifafibh % Afntingidatdfiomting 8 hftiraliRPaddifn st Of
liquid to thecagz- é/!i es; the va‘l ve Ts Thus not neces ,a% or e | nvention.
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area bel ow t he® %PB%“'B%ZﬁW%iﬁ‘r?nlﬁé@)a throttle (18'). 10 2. Installation
(7 s Brom ded w ih o pelloaedrdfiglo biakn f, & iavd P rivg g i et U
i's provide | eas . ) (
the throttle ('i%mg\)M"ﬁ’(e Q)d?ﬂ%‘ﬁ‘&d ‘I‘"fﬂ&ﬁ?fﬁ?épﬁ'fﬂ)?'aﬁroﬁ’leﬁ'"ﬂﬁ@%otﬂg‘ﬁs(p)uElF?%ﬂ di -
recti on of theabdveithg thiobile (18)) atrs distdraeifoom aoe andthey in the langitudipalodih a r a
cter i ze gelithbherishgtude throttie (18') has been arranged at the

| natal lati on accor &@”&s‘#@ﬁ#@d&wﬁé 6 Raih 2% Regca PRET1ARd Ry, o
t he thrott! ithratte (%) has beerpasangask atdhe ilowerpart ofhe gisingdebe (7'), belover eby
t he the side opening (15").
4. Installation according to clam 1 or 2, characterized in
that the throttie is formed by a constriction in the rising tube (7’), whereby the
constriction forms an aperture (18') with a diameter of 0.2 to 2 mm in the rising
20 tube.

5. Installation accordingto claim 4, characterized inthatthe
aperture (18') has a diameter of 0.3 to 2 mm.
6. Installation accordingtoclaim 2, characterized inthatthe
rising tube (7°’) has at least three side openings (13’ to 15') which have been
25 placed at a distance from one another in the longitudinal direction of the rising
tube so that the space (5') for extinguishing liquid of the pressure container (2')
in the area between said side openings is divided into sections (lI, lil) lacking
side openings. _
7. Installation according to claim6, characterized in that the
30 distances between the side openings (13’ to 15') are essentially of the same
length.
8. Installation accordingto claim 6, characterized inthatthe
diameter of the side openings (13'to 15") is 0.5 to 5 mm.
8. Installation accordingto claim 8, characterized inthat the
35 diameter of the side openings (13' to 15') is 1 to 3 mm.



constriction forns an aperture (18 ) with a dianeter of 0.2 to 2 mmin the
rising 20 tube. 5. Installation according toclaim4, char acter

z edinthat the aperture (18 ) has a dianeter of 0.3 to 2 mm 6.
Installation according to claim?2, characterized in that the rising tube
(7") has at least three side openings (13 to 15 ) which have been 25

pl aced at a Wbakgyege fromone another in the |ongitudinal ecrEetisa of the
rising tube so that the space (5') for extinguishing |liquid of the pressure
container (2') in the area between said side openings is divided into
sections (I, I1l) lacking side openings9 7. Installation according to
claim6, char acteri zedinthat the 30 distances betmeen t he
si de openings (13' to 18 Instaftationsacaerdiag ity cigimihec Bafa ctefgerd dn that
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