
*  WO 98/09683 159159* PCT/F197/00522 1  INSTALLATION FOR FIGHTING FIRE The
present invention relates to an installation for fighting fire, com-
prising a hydraulic accumulator which comprises at least one pressure con-
tainer with a space for extinguishing liquid and a space for propellant
gas, a 5 rising tube, in the pressure container, provided with a side
opening and, at the  lower part of the pressure container, with a feed
opening for feeding extin- guishing liquid into the rising tube and further
to at least one nozzle. Such installations are known from, for example, WO
94/08659. The  principal of operation is that only liquid in a mist-like,
penetrating form is ini- 10 tially sprayed from the nozzle, after which gas
is mixed into the liquid through said side openings. A reduction of the
pressure in the pressure container gen- erally produces a spray with a
larger drop size out of the nozzle. Owing to the  feeding of gas, the drop
size of the extinguishing medium discharged from the  nozzle can be
reduced. These known installations largely function very well; 15 however,
in some applications, it would be desirable to be able to reduce the  size
of the drops discharged from the nozzle even more, after the initial
spraying with a great penetration, than what has been possible with the
known  hydraulic accumulators and nozzles. The mixing of a large amount of
gas into  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  when the emptying of the pressure container
is started. X0011110011 II11 II11 II11 IIIII 11II VIII *000001 * WO
98/09683 PCT/FI97/00522  2 To produce such an extinguishing medium with a
very finely divided  mist with extremely small droplets, the invention is
characterized in that the  rising tube of the pressure container has a
throttle in an area below the side  opening. The preferred embodiments of
the invention are described in the en- 5 closed claims 2 to 13. By
arranging the throttle below the lowermost side opening, gas can  flow
efficiently in through all the side openings, when the liquid level has
sunk  below the lowermost side opening. If the throttle was located above
the low- ermost side opening, only liquid could flow in through the
lowermost side  10 opening at the end of the emptying of the pressure
container. By arranging side openings at at least three different height
levels in  the rising tube, good results are achieved for many
applications. In some  cases, it would be possible to arrange side openings
only at two different  height levels or only one side opening. 15
Preferably, the pressure container is filled with water or a water- based
liquid, whereby a gas source which is filled with nitrogen and which has  a
pressure in the range of about 60 to 200 bar is coupled to the pressure
container. By using nitrogen, an extinguishing medium with very small
droplets  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 liquid, 35 which flows with a high velocity in the
rising tube, produces a negative pres- sure at the side openings which
pulls along gas. WO 98/09683 PCT/FI97100522 3  The greatest advantage of
the present invention is that a very ef- fective mixing of incombustible
gas into a small amount of extinguishing liquid  is achieved, whereby, by
spraying through suitable nozzles, an extinguishing  medium mist in the
form of a mixture of liquid and gas containing very small 5 droplets is
achieved, the drop size being from about 10 to 50 m, which very
efficiently extinguishes a fire when the fire has first been - as is
normally the  case - forced down by liquid mist with a larger drop size of
about 50 to 250  p m. It is also conceivable that a constant small drop
size of, for example, 10 to  50 m may be sustained during the entire
extinguishing. Such an extinguish 10 ing medium mist can be sprayed so that
it first fills the entire room, after which  it - depending on the
composition of the incombustible gas - can - if the mix- ture of liquid and
gas is heavier than air - sink towards the floor, after which  the gas
component of the liquid and gas mixture, if it is lighter than air, can
after a period of time be liberated from the liquid and rise, whereas the
liquid  15 mist sinks down. The invention shall be described in the
following with reference to  one embodiment by means of the appended
drawing in which: Figure 1 shows 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 1. The gas bottle
4, which has  a volume of about 50 I, 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 WO 98/09683 PCTIFI97/00522  4 rising tube 7
comprises a number of side openings 13 to 15 at a distance from  one
another and, at the lower end, a feed opening 16. When an installation
according to Figure 1 is put into operation, the  valve 9 opens and the
valve 3b is kept open. Nitrogen gas is then fed into the  5 upper part of
the pressure container, i.e. the space 17, in which an initial pres sure
of, for example, 180 bar is formed. The nitrogen functions as propellant
gas for driving out water from the pressure container 2. The water flows as
a  result of the gas pressure in through the feed opening 16 of the rising
tube 7  and somewhat through the side openings 13 to 15. On emptying the
pressure 10 space, the water level 19 sinks, whereby the volume of the
space 17 for gas  increases. Initially, only water flows through the rising
tube 7, until the water  level 19 has sunk to the place where the side
opening 13 is located. Nitrogen  gas then starts to be mixed into the water
as nitrogen gas flows through the  side opening 13. The gas pressure has
fallen to a value under 180 bar when 15 the water level has sunk to the
level of the side opening 13. When the empty- ing of the pressure container
2 proceeds, at the same time as the pressure in  the pressure container
falls, the water level gradually reaches the level where  the side opening
14 is located. Nitrogen gas is then also fed in through the  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 m, 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 dl 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. WO 98/09683 PCTIFI97/00522  5 only the nozzle 11, has been
released. If a larger series of nozzles 10 to 12  has been released, it has
been possible to achieve a small pressure difference  p1 - p2, but not a
pressure difference sufficiently large to make the intermixing  of gas very
efficient, which would be vital in order to keep the drop size of the  5
extinguishing medium very small. Figure 3 shows a simple embodiment of an
installation according to  the present invention. Reference marks
corresponding to those of the corre- sponding parts in Figure 1 have been
used. The invention in Figure 3 differs from the known construction in Fig-
10 ure 1 therein that the rising tube 7' at its lower part is throttled by
a throttle 18'.  The throttle 18' has been formed as a constriction made in
the lower end of  the rising tube 7' below the lowermost side opening 15'.
The throttle 18' forms  an aperture 18' with the diameter d2 = 0.5 mm,
whereas the nominal diameter  dl of the rising tube 7' is typically in the
range of 8 to 15 mm. The aperture 18' 15 preferably has the diameter d2 =
0.2 to 4 mm and most preferably 0.3 to 2  mm. The selection of the diameter
d2 for the aperture 18' depends on many  factors, such as the type of
nozzles 10', 11', 12', the number of nozzles, the  propellant pressure in
the gas bottle 4', the type of gas, the diameter dl of the  



rising tube 7', the size and number of the side openings 13' to 15', the
in- 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 nozzles 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 WO 98/09683 PC
rIFI97/00522  6 amount of gas which is required to obtain small droplets is
comparatively  small. The drop size increases with the falling pressure if
the rest of the pa- rameters are kept unchanged. Consequently, when the
pressure falls, more  gas is successively required to obtain small
droplets. When the water level has 5 sunk to the side opening 14', the
amount of gas increases and the amount of  water is reduced. This is due to
the fact that both side openings 13' and 14'  provide gas, whereas only the
side opening 15' and the feed opening 16' pro- vide water through the
throttle 18'. When the water level has reached a level  below the side
opening 15', the amount of gas that is intermixed is very large 10 in
relation to the amount of water, which only flows from the feed opening 16'
through the throttle 18'. The spray heads and/or the sprinklers in which
the nozzles have  been mounted are preferably of the type described in the
publications WO  92/20453, WO 92/22353 and WO 94/16771. 15 If the throttle
18' is formed by an aperture with a diameter d2 that is  



small in relation to the diameters of the side openings 13' to 15', the
pressure  difference p1 - p2 grows very large and liquid can flow in
through the side  openings. The diameter of the side openings is preferably
between 0.5 and 5  mm and most preferably between 1 and 3 mm. In the
embodiment in Figure 3, 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 I 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 I  compared to 50 I 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 WO
98/09683 PCT/FI97/00522  7 side openings 13' to 15', which is advantageous
in the attempt to mix as large  a quantity of gas as possible into the
water. It is, however, conceivable that the  throttle 18' may be arranged
at a different place, e.g. between the side open- ings 13' and 14', whereby
a larger pressure difference is achieved only at the 5 side opening 13'. It
is important for the invention that the throttle 18' has been  arranged
below the uppermost side opening 13', whereby a greater pressure
difference is achieved at least at this side opening, causing gas to flow
in  through the side opening when the water level has sunk to the height
level of  this side opening. 10 The water in the pressure container 2 may
or may not contain addi- tives. Instead of nitrogen, the gas bottle 4' may
contain some other in- 



combustible gas, such as argon or carbon dioxide. Incombustible 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 may well be used. The invention has in the
foregoing been described with reference to  only one embodiment and it is
therefore pointed out that the invention can vary  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.
WO 98/09683 PCT/F197/00522  8  CLAIMS 1. Installation for fighting fire,
comprising a hydraulic accumulator  (1') which comprises at least one
pressure container (2') with a space (5') for  extinguishing liquid and a
space (17') for propellant gas, a rising tube (7'), in 5 the pressure
container, provided with a side opening (13' to 15') and, at the  lower
part of the pressure container, with a feed opening (16') for feeding ex-
tinguishing liquid into the rising tube and further to at least one nozzle
(10' to  12'), c h a r a c t e r i z e d in that the rising tube (7') in an
area below the  side opening (13') has a throttle (18'). 10 2. Installation
according to claim 1, c h a r a c t e r i z e d in that the  rising tube
(7') is provided with at least two side openings (13' to 15') placed  above
the throttle (18') at a distance from one another in the longitudinal di-
rection of the rising tube. 3. Installation according to claim 2, c h a r a
c t e r i z e d in that the  15 throttle (18') has been arranged at the
lower part of the rising tube (7'), below  the side opening (15'). 4.
Installation according to claim 1 or 2, c h a r a c It e r i z e d in  that
the throttle 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 according to claim 4, c h a r a c t e r i
z e d in that the  aperture (18') has a diameter 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
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 (ll, III) lacking  side openings. 7. Installation according to
claim 6, c h a r a c t e r i z e d in that the  30 distances between the
side openings (13' to 15') are essentially of the same  length. 8.
Installation according to claim 6, c h a r a c t e r i z e d in that the
diameter of the side openings (13' to 15') is 0.5 to 5 mm. 9. Installation
according to claim 8, characterized in that the  35 diameter of the side
openings (13' to 15') is 1 to 3 mm. WO 98/09683 PCT/F197100522  9 10.
Installation according to claim 9, c h a r a c t e r i z e d in that  the
rising tube (7') has, at the lower part, at a distance from the feed
opening  (16') of the rising tube, at least one side opening (15') the
diameter of which is  larger than the diameter of side openings (13', 14')
located higher up in the  5 rising tube. 11. Installation according to
claim 1 or 2, characterized in  that a gas source (4') has been connected
to the pressure container (2') to  provide the pressure container (2') with
propellant gas. 12. Installation according to claim 11, characterized in
that  10 the gas source is formed by a pressure bottle (4') with
incombustible gas. 13. Installation according to claim 12, characterized in
that  the pressure bottle is a nitrogen bottle (4') charged to a pressure
of from 30 to  300 bar. 


