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Description

[0001] The present invention relates to a method and
an installation for fighting fire, in particular for spaces
involving risk for fire under a floor structure or in cabi-
nets for electrical apparatuses, and which comprises at
least one spray head or sprinkler for spraying a liquid
fog.
[0002] Spaces in question are e.g. computer rooms
with cable channels running under the floor and possi-
bly communicating with different kinds of apparatus
cabinets, or ship engine rooms with objects liable to
catch fire under the floor in the so-called bilge space.
[0003] A serious problem with such spaces is that
cable channels, apparatus cabinet etc. are narrow in
general and, in addition, have cables, frameworks,
pipes, etc., whereby difficultly accessible corners are
formed. It is very difficult to position spray heads or
sprinklers in such a way that the liquid fog has access to
all corners; an unproportionally large number of spray
heads is required, resulting in an expensive installation,
and because of the general narrowness the liquid fog
does not come into its own but turns into large water
drops which just run down the structures.
[0004] PCT/WO93/09848 discloses a method for fight-
ing fire having the pre-characterizing features of claim 1.
[0005] It is the object of the invention to provide a new
method and a new installation for fighting fire, in order to
solve the above problems.
[0006] According to one aspect of the invention there
is provided a method for fighting fire, wherein a liquid
fog is sprayed in a major part of a total action space by
means of at least one spray head or sprinkler, charac-
terized in that in addition to said spraying of the liquid
fog, a concentration of extinguishing gas or inert gas is
sprayed locally, within a confined space which is small in
relation to the volume of the total action space and
restricted with respect to the total action space.
[0007] According to- a second aspect of the present
invention there is provided an installation for fighting fire,
with at least one sprinkler or spray head for producing a
liquid fog in a major part of an action space and with a
drive gas unit comprising drive gas, said drive gas unit
preferably comprising at least one gas driven hydraulic
accumulator, characterized in that at least a part of the
drive gas is arranged to be fed to gas nozzles positioned
within at least one partial, confined space of the action
space of the installation.
[0008] According to the method of the invention, a liq-
uid fog is sprayed in the major part of the space, which
major part could be considered as a normal room, while
a non-combustible gas, preferably heavier than air, is
preferably sprayed into narrow partial spaces for cables
etc. The gas in question can preferably be argon gas,
but a suitable mixture of argon gas and nitrogen gas can
also be contemplated, or in some cases even nitrogen
gas only which is lighter than air. In principle, any gas
having some kind of extinguishing effect can be utilized.

[0009] The gas is well capable of penetrating into and
filling up all narrow spaces and thereby smothering
occurring fires. Because those spaces into which gas is
sprayed are of small volume in relation to the so-called
normal room, into which a liquid fog is sprayed, it is
avoided that the total concentration of gas rises to non-
allowed high values which may present health hazard.
If, e.g. in a telephone central office, argon in combina-
tion with a liquid fog is used, the gas is only about 5 %
of the total volume, whereat the oxygen content in the
room decreases from about 20 % to about 19 %, which
is quite harmless.

[0010] If argon gas is used as extinguishing gas, the
gas collects into a layer down in the space, the gas thus
well remaining under the floor and in apparatus cabinets
and the like. If, in a room with gas at the floor level, a
spray or jet of liquid fog is sprayed down to the floor, the
gas is pushed away towards the walls and the corners
of the room and is pushed upwards, in particular along
the corners right up to upper corner parts of the room
whereto the liquid fog has certain difficulties to reach by
itself. The liquid fog hereby also tends to push the gas
into cabinets standing on the floor and into similar struc-
tures into which the liquid fog does not penetrate very
easily. The concentration of e.g. argon gas can be cho-
sen to about 10 % of the total volume, lowering the oxy-
gen content from about 20 % to about 18 %, likewise
quite harmless. An approximate general rule is that the
concentration of argon gas, in order to achieve extin-
guishing by pushing away (replacing) air oxygen, shall
within the partial space in question be 40-50 % of the
volume. With this as a basis, the partial space in ques-
tion may well be about 30 % of the total volume of the
action space, whereat the hazard limit applied for a
human being, 15 % oxygen of the total volume, is
cleared with a safe margin.
[0011] Cable fires often generate PVC smoke gases
which damage e.g. computer apparatuses. In e.g. com-
puter rooms, the combination of extinguishing gas and
liquid fog spray, according to the invention, which cre-
ates a suction along the ceiling of the room inwards to
the liquid fog spray, has the effect that the gas pushes
the smoke gases, including harmful PVC gases, up
towards the ceiling, whereafter the smoke gases are
sucked into the fog and on one hand are washed and
cooled and on the other hand are sprayed to floor level,
so that computers and other sensitive apparatuses at
least essentially avoid damages. The liquid fog also has
a good general cooling effect.
[0012] The use of gases like halon and carbon dioxide
for fire extinguishing purposes has as such been known
for a long time but it has been what can be called a total
use. Different from such a total use, the present inven-
tion is directed to, in relation to the total action space
volume involved in each case, a local and controlled
concentration of gas to certain partial spaces or partial
areas, in combination with a liquid fog for the rest of the
space. The use of halon will apparently cease within a
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near future. Replacing gases are under development
but are so far unproportionally expensive. The present
invention, which makes it possible to manage with small
amounts of gas, can make a use of even expensive
gases economically worth contemplating. Already exist-
ing installations intended for halon can, for the part of
the relevant partial spaces involved in the present inven-
tion, be used with minor modifications only. In general
there may be a need to add pressure reducing valves at
suitable places, because installations according to the
invention preferably employ a higher operating pressure
than what existing halon installations do.

[0013] Thanks to the fact that one can manage with
small amounts of gas, it is further possible to, if so
desired, use carbon dioxide in such cases where car-
bon dioxide hereto has meant a serious health hazard;
the carbon dioxide content must not exceed 5 volume %
in occupied rooms.
[0014] The invention shall in the following be
described in more detail, with reference to preferable
exemplifying embodiments shown in the attached draw-
ing.

Figures 1-5 show different embodiments in connec-
tion with a computer room or similar.
Figure 6 shows a first embodiment in connection
with a ship engine room or the like.
Figures 7-9 show a valve preferable for use in the
embodiments of figures 4 and 6.
Figure 10 shows a second embodiment in connec-
tion with a ship engine room or the like.
Figures 11-14 show a preferable embodiment of a
spray head mountable in the floor of an engine
room.
Figures 15-17 show a preferable embodiment of a
gas nozzle mountable under the floor of an engine
room.
Figures 18-21 show a preferable embodiment of a
spray head mountable at the ceiling of an engine
room.
Figures 22-24 show such an application of the
spray head of figures 11-14 that preferably can be
mounted in the floor of a car deck in a ship, or
another space comparable to that.

[0015] In figures 1-4 the reference numeral 1 indicates
a computer room the floor of which is indicated by 2.
Under the floor is a cable channel 3 which via openings
4 and 5 in the floor communicates with apparatus cabi-
nets 6 and 7. At the ceiling of the room 1 are positioned
a suitable number of spray heads or sprinklers 8 and in
the cable channel 3 are arranged a number of gas noz-
zles 9.
[0016] Liquid is delivered to the spray heads 8 from
one or a plurality of hydraulic accumulators, in figures 1
and 2 a liquid container 10, a so-called pressure water
bottle, wherefrom the liquid is driven out by means of
drive gas, e.g. argon, from a high pressure gas con-

tainer 11.

[0017] In figure 1 a part of the drive gas is already
from the start lead to the gas nozzles 9 via a throttle 12,
in figure 2 delivery of gas to the nozzles 9 takes place
via an e.g. electrically operated valve 13 which can be
arranged to open when the pressure in the container 11
has fallen to a predetermined value.
[0018] In figures 3 and 4 the drive gas is compressed
in the upper part of a hydraulic accumulator 14. In figure
3 drive gas is delivered to the nozzles 9 in principle in
the same way as in figure 2 via an e.g. electrically oper-
ated valve 15, and in figure 4 drive gas is delivered to
the nozzles 9 by utilizing a combination of valves 16 and
17 adapted in such a way that when the bottle 14 has
been emptied of liquid and the pressure of the drive gas
after expansion has fallen to a predeterminable value,
the valve 16 in the liquid line to the spray head 8 closes
while the valve 17 in a branch line to the gas nozzles 9
opens. The embodiment of figure 4 has the advantage
that the desired operation can be achieved without
access to electric current. A preferable embodiment of
the valve 17 shall later be described in more detail with
reference to figures 7-9.
[0019] The embodiment of figure 5 works in principle
in the same way as the embodiment of figure 1. In figure
5 the computer room 1 or the like has, in addition to a
cable channel 3 under the floor 2, also an upper cable
channel 3a above the ceiling of the room, with gas noz-
zles 9a. Gas nozzles 9b are arranged to open directly
into the apparatus cabinets 6 and 7. Delivery of drive
gas to the nozzles 9a takes place in the sane way as to
the nozzles 9 and 9b, via a throttle 12a.
[0020] In case the room 1 would not have any cable
channels or similar spaces liable to catch fire under the
floor but still apparatus cabinets liable to catch fire, the
embodiment of figure 5 can be modified to settle for gas
nozzles directed into the cabinets, possibly from above
instead of from below as in figure 5. The liquid fog
sprayed down from the ceiling level participacets con-
siderably in keeping the gas in the cabinets.
[0021] In figure 6 a ship engine room is indicated by
21, the floor of the engine room is indicated by 22 and
the bilge space under the floor is indicated by 23. An
engine, e.g. a diesel engine, is indicated by 24. At the
ceiling of the engine room are positioned a number of
spray heads or sprinklers 25 and close to the engine 24
additionally a number of spray heads or sprinklers 26. In
the bilge space 23 are positioned a number of gas noz-
zles 27.
[0022] The fire fighting installation of figure 6 com-
prises a high pressure drive unit 28 and a low pressure
drive unit 29. The high pressure unit 28 includes a
number of liquid bottles 30, the walls of the out-going
rising tubes 31 of which preferably have a number of
apertures at different levels, as shown e.g. in the Finn-
ish patent application 924752, for successively mixing
of drive gas into the out-going liquid, and drive gas bot-
tles 32 which are arranged in two groups or batteries
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indicated by A and B. Outgoing liquid is directed to the
relevant fire zone, in figure 6 to the fire zone D, by
means of a valve 33 which preferably is made as pre-
sented in the Finnish patent application 925836.

[0023] The installation works in the following way.
[0024] To begin with, the liquid bottles 30 are emptied
a first time by means of one drive gas battery, e.g. the
battery A. When the bottles 30 and 32 are empty the low
pressure unit 29 is switched in, to on one hand fill the
bottles 30 again with liquid and on the other hand feed
liquid to the spray heads 25 and 26, primarily for the
purpose of cooling. When the bottles 30 are full again
they can be emptied a second time by means of the
second drive gas battery B. In this way the capacity of
the liquid bottles can be doubled.
[0025] To the out-going liquid line 34 is joined a branch
35 which leads to the gas nozzles 27. In the line 35 is
mounted a valve 36 of such construction that it is closed
at line pressures less than e.g. 20 bar and more than
e.g. 100 bar but is open within the pressure interval 20-
100 bar. The drive gas bottles 32 are hereby adapted in
such a way that they after completed emptying of the liq-
uid bottles 30 have a gas pressure somewhat less than
100 bar; the gas of the bottles 32 are delivered to the
gas nozzles 27.
[0026] The drive unit shown in figure 6 can of course
also well be used in such fire fighting installations where
a liquid fog only is sprayed, i.e. without gas nozzles 27
and gas line 35 with valve 36.
[0027] A preferred structure of the valve 36 is shown
in figures 7-9. Inside the valve housing 36a, 36b is posi-
tioned a valve head 37 movable between a first position
in closing abutment, pushed upon by a spring 38,
against an opening in one valve housing part 36a, as
shown in figure 9, and a second position in closing abut-
ment, with the spring 38 compressed, against an open-
ing in the other valve housing part 36b, as shown in
figure 7. The spring 38 can without difficulty, as desira-
ble in each case, be adapted e.g. in such a way that it
holds the valve head 37 in the position of figure 9
against a pressure up to about 20 bar and at a pressure
of about 100 bar yields so, thanks to the liquid pressure
fall in an annular passage 39, adapted for this purpose,
between the valve head 37 and the valve housing part
36a, that the valve head takes the position of figure 7. In
both cases the valve 36 is closed. Within the pressure
interval 20-100 bar the spring 38 yields partly only, as
shown in figure 8, the valve being open for gas to flow to
the gas nozzles 27, as earlier mentioned. The pressure
fall for gas in the passage 39 is considerably smaller
than for liquid at the same pressure. In this way it can be
avoided that high pressure liquid and liquid delivered by
the low pressure unit 29 go to the gas nozzles. As ear-
lier mentioned, a similar valve structure can likewise be
used in the embodiment of figure 4, the valve 17.
[0028] A second preferred embodiment for engine
rooms and the like is shown in figure 10. The drive unit
of the installation is in figure 10 similar to the one in fig-

ure 6, while the arrangement in the engine room 21
itself is somewhat different.

[0029] Sprinklers or spray heads 25 positioned at the
ceiling of the engine room can be similar to those in fig-
ure 6, likewise spray heads 26 near the engine 24. In
the floor 22 of the engine room are, in addition, mounted
a number of spray heads 40, preferably near to the
engine 24. The spray heads 40 are arranged to upon
activation rise a distance above the floor 22, while push-
ing off a cover 41, essentially as is presented in the
international patent application PCT/FI92/00213, and in
a first stage produce a liquid fog spray or jet directed
upwards and producing a strong suction out and up
from the bilge space 23, and in a later stage spray a gas
into the bilge space, generally applying that principle
solution which is shown in figures 7-9. In order to secure
a sufficient amount of gas in the bilge space 23 the
spray heads 40 can be complemented by a number of
gas nozzles 42 which likewise apply the valve solution
of figures 7-9. All sprinklers and spray heads as well as
gas nozzles can thereby be fed by one and the same
line 43 going out from the drive unit of the installation.
The way of operation of the floor spray heads 40, which
are essential in the embodiment of figure 10, shall in the
following be described with reference to figures 11-14.
[0030] Figure 11 shows a spray head 40 in stand-by
state, figures 12 and 13 show the spray head in said first
activated stage producing a liquid fog, and figure 14
shows said later activated stage spraying gas into the
bilge space.
[0031] The spray head 40 comprises a primary hous-
ing or holder 44 which is firmly fastened to the floor 22
of the engine room by means of a flange 45. The pri-
mary housing 44 has an inlet 43a for liquid and gas,
respectively, and in its lower portion a number of liquid
nozzles 46 directed obliquely to the sides and a central
gas nozzle 47 with orifices 48 preferably directed to the
sides. The connection from the inlet 43a to the nozzles
46 and 47 is regulated by means of a valve head 49
being under the action of a spring 50, in principle in the
same way as in the valve acoording to figures 7-9.
[0032] In the upper portion of the primary housing 44
is slideably arranged a secondary housing 51 with a
number of liquid spray nozzles 52 directed obliquely
upwards to the sides. The connection from the inlet 43a
to the spray nozzles 52 is regulated by means of a spin-
dle 53 which a spring 54 tries to push to the end position
closing the connection, as shown in figure 11. The
spring 54 is positioned in an annular space betweeen
the housing 51 and the spindle 53, which annular
space, via a central channel formed in the spindle, com-
municates with the the inlet. By dimensioning said
annular space suitably, the pressure in the inlet can be
partly balanced e.g. in such a way that even a relatively
weak spring 54 is capable of keeping the spindle in the
closed position according to figure 11 against a pres-
sure of e.g. up to 100 bar.
[0033] When the installation is activated after a fire
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has started, liquid is delivered to the spray head 40 with
a pressure higher than 100 bar, e.g. 280 bar, which
state is shown in figures 12 and 13. The secondary
housing 51 has been lifted up with a great force to upper
end position against a retainer ring 55 and has thereby
pushed off the cover 41. The high pressure has also
driven up the spindle 53, the upper protruding end of
which secures that the cover does not remain lying in
front of the nozzles 52 which now are in communication
with the inlet 43a. The nozzles 52 produce a forceful
upward liquid fog spray or jet which in turn produces a
forceful suction out and up from the bilge space via
frame apertures 56 adjacent the flange 45, said suction
being indicated by arrows 57. As an example can be
mentioned that a liquid fog spray of about 5 liters liquid
per minute sucks along up to 5000 liters of smoke gases
and air. The bilge space is in practice a sea of fire with
remarkable flames being sucked out of the frame aper-
tures 56. These flames, together with the also otherwise
hot smoke gases, bring about a very powerful genera-
tion of steam in the sprayed liquid fog already almost
immediately at floor level. The steam participates very
effectively in extinguishing the fire.

[0034] At the same time the high pressure in the inlet
43a has hit the valve head 49 down against the gas noz-
zle 47, so that the connetcion thereto is closed while liq-
uid can be sprayed out of the nozzles 46.
[0035] After the liquid bottles 30 have been emptied
and the pressure of the drive gas in the bottles 32 has
fallen somewhat below 100 bar, the spray head 40 takes
a position in principle according to figure 14. The sec-
ondary housing 51 is still in raised position but the spin-
dle 53 has been pressed back by the spring 54, so that
the connection from the inlet 43a to the nozzles 52
again is closed. The spring 50 has lifted the valve head
49 off the gas nozzle 47 which now communicates with
the inlet 43a. Most of the gas flows out through the ori-
fices 48 of the nozzle 47, a small part of the gas flows
out through the nozzles 46. This state continues until
the gas pressure has fallen so low, e.g. to 20 bar, that
the spring 50 presses the valve head 49 back to the
position of figure 11. The powerful generation of steam
during the stage according to figures 12 and 13 is in
many cases alone sufficient for extinguishing a fire
definitively, but a final fighting with gas is still recom-
mendable as a safety measure.
[0036] The same principle solution described above
can well be applied also to the complementary gas noz-
zles 42, figure 15 shows such a nozzle when the pres-
sure is less than 20 bar, figure 16 shows the state of the
nozzle within the pressure interval 20-100 bar, and fig-
ure 17 shows the state of the nozzle when the pressure
is over 100 bar.
[0037] With floor spray heads and gas nozzles made
according to figures 11-17, and preferably with aper-
tures in the wall of the riser tubes 31 of the liquid bottles
30, is achieved what could be called optimal utilization
of the drive gas without wasteful spending of liquid

delivered by the low pressure drive unit 29 of the instal-
lation.

[0038] With respect to the spray heads 25 and 26
positioned at the ceiling and near the engine, the situa-
tion is different, i.e. they shall rather be open at a pres-
sure over 100 bar and below 20 bar but be closed within
the pressure interval 20-100 bar. A preferred structure
for this purpose is shown in figures 18-21.
[0039] The spray head 25 has, mounted in a housing
60, a number of nozzles 61 directed obliquely down-
wards and a central through flow nozzle 62. The con-
nection between the inlet 43b and the nozzles 61 as
well as the nozzle 62 is regulated by means of a spindle
structure in two co-operating parts 63 and 64 which
both are acted upon by a spring 65 and 66, respectively,
supported against the nozzle 62. If the spring 65 acting
on the spindle part 63 is adapted to withstand a pres-
sure of 100 bar in the inlet 43b and the spring 66 acting
on the spindle part 64 is adapted to overcome 20 bar
only, the function will be as follows.
[0040] In stand-by state, according to figure 18, with
the pressure in the inlet 43b being almost zero, the spin-
dle part 63 is pressed up by the spring 65 into sealed
abutment against the inlet opening and the spindle part
64 is in turn pressed by the spring 66 against the spin-
dle part 63 and thereby closes an axial, suitably throt-
tled channel 67 running through the spindle part 63. The
connections from the inlet 43b to all nozzles are closed.
[0041] When the installation is activated, liquid with a
pressure of e.g. 280 bar is connected, whereat the
whole spindle structure 63, 64 is driven to the bottom
with the spindle part 64 in sealed abutment against the
inlet of the nozzle 62, as shown in figure 19. The inlet
43b communicates with the nozzles 61 but not with the
nozzle 62.
[0042] When the pressure in the inlet 43b has fallen
below 100 bar but is greater than 20 bar, which is
assumed to be the case in figure 20, the spring 65
pushes the spindle part 63 back to the position of figure
18 but the spindle part 64 is still held in the position of
figure 19. The connections from the inlet 43b to all noz-
zles are again closed.
[0043] When the pressure in the inlet 43b falls below
20 bar, which happens when the low pressure unit 29 of
the installation is connected, the spindle part 64 rises up
from the position of figure 20 to a "floating" intermediate
position according to figure 21, whereat the connection
from the inlet 43b to the nozzles 61 is still closed but the
connection to the nozzle 62 is open through the axial
channel 67 of the spindle part 63 and past the floating
spindle part 64.
[0044] Figures 22-24 finally show such an application
of the invention that preferably can be used in that kind
of action spaces which do not comprise difficultly acces-
sible partial spaces liable for fire under the floor but
where the floor level itself generally can be assumed to
constitute a particular fire risk zone. As an example can
be mentioned a car deck in a ship.
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[0045] A car deck floor is indicated by 70 and a spray
head mounted in the floor is generally indicated by 71.
The housing 72 of the spray head, with a number of noz-
zles 72 directed obliquely upwards to the sides, is
arranged slideably in a holder 74 which is firmly fas-
tened to the floor 70 by means of a flange 75. The con-
nection from an inlet 76 for liquid and gas, respectively,
to the nozzles 73 and to an upper central gas nozzle 77
is regulated in the same way as in figures 11-14, by
means of a valve head 78 which under the action of a
spring 79 is held in position according to figure 22 clos-
ing the connection, e.g. in stand-by state with a low
pressure in the inlet 76 and with a cover 80 on. The
installation can be operated in the same way as shown
in figures 6 and 10.

[0046] In figure 23 the spray head has been activated
by connecting liquid under high pressure, which can be
nearly 300 bar, whereat the housing 72 has been lifted
up to upper end position against a retainer ring 81 and
the cover 80 has been pushed off by the gas nozzle 77
and has fallen to the side. The valve head 78 has by the
liquid pressure been driven up against the gas nozzle
77 and closes connection thereto but has opened con-
nection to the nozzles 73 which produce a forceful liquid
fog, in the way as earlier has been described.
[0047] In figure 24 the drive gas pressure has fallen to
a value below e.g. 100 bar, whereat the spring 79 has
pushed the valve head off the position of figure 23, so
that most of the gas available at this stage, preferably
argon or another inert gas heavier than air, can flow out
through the orifices 82 of the gas nozzle 77, preferably
in essentially horizontal direction, and form a gas layer
along the floor 70, said gas layer pushing away oxygen
and thus smothering the fire.
[0048] The invention can also be applied to isolated
objects or objects in a small group, e.g. a separate com-
puter or a separate diesel engine in a larger room or
hall, in such a way that the object is screened off the
surrounding area by means of liquid fog, using at least
one but preferably a plurality of spray heads or sprin-
klers positioned appropriately above and/or around the
object, and gas is sprayed on, into or under the object.
The liquid fog then acts as a kind of external protection
while the gas acts as an internal protection.
[0049] The liquid droplets in the liquid fog can be of a
size typically about 10 - 200 microns, far different from
conventional sprinkler installations which spray extin-
guishing liquid comparable to rain. Sprinklers and spray
heads included in the installation are preferably con-
structed in accordance to what is presented in the inter-
national patent applications PCT/FI92/00060 and
PCT/FI92/00155. It is, however, of course also possible
to apply the basic idea of the invention to low pressure
operation, utilizing local, controlled concentration of gas
to a partial area or a partial space of the total action
space volume in each case.

Claims

1. Method for fighting fire, wherein a liquid fog is
sprayed in a major part of a total action space (1;
21) by means of at least one spray head or sprin-
kler, characterized in that in addition to said spray-
ing of the liquid fog, a concentration of extinguishing
gas or inert gas is sprayed locally, within a confined
space (3; 3a; 23) which is small in relation to the
volume of the total action space and restricted with
respect to the total action space.

2. Method according to claim 1, characterized in that a
gas heavier than air is used, in order to produce a
layer of gas in the low part of the action space.

3. Method according to claim 2, characterized in that a
liquid fog spray is sprayed on the gas layer in order
to drive the gas to the sides and up along the walls
and, in particular, up along the corners of the
space.

4. Method according to claim 2, characterized in that
argon gas or a gas mixture with argon gas as a
component is used.

5. Method according to claim 1, characterized in that
the gas is used, in addition, as drive gas for at least
one hydraulic accumulator (10; 14; 30), for produc-
ing liquid fog.

6. Method according to claim 5, characterized in that
producing a concentration of gas is initiated at least
essentially simultaneously with producing a liquid
fog.

7. Method according to claim 5, characterized in that
producing a concentration of gas is initiated after
the drive gas pressure, in a container (11; 32) for
the purpose, has fallen to a predeterminable value.

8. Method according to claim 7, characterized in that
producing a concentration of gas is initiated after
the drive gas has emptied said at least one hydrau-
lic accumulator (30) of liquid.

9. Installation for fighting fire, with at least one sprin-
kler or spray head (25) for producing a liquid fog in
a major part of an action space (1; 21) and with a
drive gas unit (28) comprising drive gas, said drive
gas unit preferably comprising at least one gas
driven hydraulic accumulator, characterized in that
at least a part of the drive gas is arranged to be fed
to gas nozzles (9; 27; 40) positioned within at least
one partial, confined space (3; 23) of the action
space (1; 21) of the installation.

10. Installation according to claim 9, in particular for
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engine rooms and the like, characterized in that the
connections to the gas nozzles are arranged to be
opened after the hydraulic accumulators (30) have
been emptied of liquid, at a correspondingly fallen
gas pressure.

11. Installation according to claim 10, characterized in
that said at least one spray head or sprinkler (25) is
arranged to be closed at the pressure of connection
for the gas nozzles.

12. Installation according to claim 10, characterized by
at least one combined gas nozzle (47) and liquid
fog spray head (40) mounted in the floor of the
space, the spray head (40) being arranged to pro-
duce a powerful suction from below the floor (22)
upwards, in order to produce a powerful generation
of steam in the liquid fog.

13. Installation according to claim 9, characterized in
that said partial confined space is small in relation
to the volume of the total action space.

14. Installation according to claim 9, characterized in
that said partial confined space is a space for
cables.

15. Installation according to claim 9, characterized in
that said partial confined space is an apparatus
cabinet.

16. Installation according to claim 9, characterized in
that said partial confined space is a bilge space of
a ship engine room.

Patentansprüche

1. Verfahren zur Brandbekämpfung, bei dem ein Flüs-
sigkeitsnebel in einen Hauptbereich eines gesam-
ten Wirkbereiches (1;21) mittels wenigstens einem
Sprühkopf oder Sprinkler versprüht wird, dadurch
gekennzeichnet, dass zusätzlich zu dem Versprü-
hen des Flüssigkeitsnebels innerhalb eines
beschränkten Raumes (3;3a;23) eine Ansammlung
aus einem Löschgas oder einem in Inertgas lokal
gesprüht wird, der bezogen auf das Volumen des
gesamten Wirkraumes klein und gegenüber dem
gesamten Wirkraum abgegrenzten ist.

2. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass ein Gas verwendet wird, das schwe-
rer als Luft ist, um eine Gasschicht in dem unteren
Bereich des Wirkraumes zu erzeugen.

3. Verfahren nach Anspruch 2, dadurch gekenn-
zeichnet, dass der nebelartige Flüssigkeitssprüh-
strahl auf die Gasschicht gesprüht wird, um das
Gas zu den Seiten und längs den Wänden nach

oben zu treiben und insbesondere längs den Ecken
des Raumes nach oben.

4. Verfahren nach Anspruch 2, dadurch gekenn-
zeichnet, dass Argongas oder eine Gasmischung
mit Argongas als Komponente verwendet wird.

5. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Gas zusätzlich als Treibgas für
wenigstens einen hydraulischen Speicher
(10;14;30) zum Erzeugen des Flüssigkeitsnebels
verwendet wird.

6. Verfahren nach Anspruch 5, dadurch gekenn-
zeichnet, dass die Erzeugung einer Gasansamm-
lung zumindest im Wesentlichen gleichzeitig mit
dem Erzeugen eines Flüssigkeitsnebels initialisiert
wird.

7. Verfahren nach Anspruch 5, dadurch gekenn-
zeichnet, dass die Erzeugung einer Gasansamm-
lung initialisiert wird, nachdem der Treibgasdruck in
einem hierzu vorgesehenen Behälter(11;32) auf
einen vorbestimmten Wert abgesunken ist.

8. Verfahren nach Anspruch 7, dadurch gekenn-
zeichnet, dass die Erzeugung einer Gasansamm-
lung initialisiert wird, nachdem das Treibgas die
Flüssigkeit aus dem wenigstens einen hydrauli-
schen Speicher (30) entleert hat.

9. Brandbekämpfungseinrichtung mit wenigstens
einem Sprinkler oder Sprühkopf (25) zum Erzeugen
eines Flüssigkeitsnebels in einem Hauptbereich
eines Wirkraumes (1;21) und mit einer Treibgasein-
heit (28), die Treibgas enthält, wobei die Treibgas-
einheit vorzugsweise wenigstens einen
gasbetriebenen hydraulischen Speicher aufweist,
dadurch gekennzeichnet, dass wenigstens ein Teil
des Treibgases dazu dient, Gasdüsen (9;27;40) zu
speisen, die in wenigstens einem abgegrenzten
Teilraum (3;23) des Wirkraumes (1; 21) der Einrich-
tung angeordnet sind.

10. Einrichtung nach Anspruch 9, insbesondere für
Maschinenräume und dergleichen, dadurch
gekennzeichnet, dass die Verbindungen zu den
Gasdüsen so eingerichtet sind, dass sie geöffnet
werden, nachdem die Flüssigkeit bei einem ent-
sprechend gefallenen Gasdruck aus den hydrauli-
schen Speichern (30) entleert ist.

11. Einrichtung nach Anspruch 10, dadurch gekenn-
zeichnet, dass der wenigstens eine Sprühkopf oder
Sprinkler (25) so gestaltet ist, dass er bei dem
Betätigungsdruck für die Gasdüsen geschlossen
wird.
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12. Einrichtung nach Anspruch 10, dadurch gekenn-
zeichnet, dass wenigstens eine Kombination aus
Gasdüse (47) und Sprühkopf (40) für Flüssigkeits-
nebel in dem Boden des Raumes angeordnet ist
und dass der Sprühkopf (40) so angeordnet ist,
dass er eine kräftige Saugwirkung von dem Boden
(22) nach oben erzeugt, um eine kräftige Erzeu-
gung von Dampf in den Flüssigkeitsnebel hervorzu-
rufen.

13. Einrichtung nach Anspruch 9, dadurch gekenn-
zeichnet, dass der abgegrenzte Teilraum bezogen
auf das Volumen des Gesamtwirkbereiches klein
ist.

14. Einrichtung nach Anspruch 9, dadurch gekenn-
zeichnet, dass der abgegrenzte Teilraum ein Raum
für Kabel ist.

15. Einrichtung nach Anspruch 9, dadurch gekenn-
zeichnet, dass der abgegrenzte Teilraum ein Gerä-
tegehäuse oder -schrank ist.

16. Einrichtung nach Anspruch 9, dadurch gekenn-
zeichnet, dass der abgegrenzte Teilraum ein Bilge-
raum eines Schiffsmaschinenraumes ist.

Revendications

1. Procédé de lutte contre l'incendie, dans lequel un
brouillard liquide est pulvérisé dans une majeure
partie d'un espace d'action total (1; 21) au moyen
d'au moins une tête de pulvérisation ou tête
d'extinction, caractérisé en ce que, en plus de ladite
pulvérisation du brouillard liquide, une concentra-
tion de gaz d'extinction ou de gaz inerte est pulvéri-
sée localement, dans un espace confiné (3; 3a; 23)
qui est petit par rapport au volume de l'espace
d'action total et limité par rapport à l'espace d'action
total.

2. Procédé selon la revendication 1, caractérisé en ce
qu'un gaz plus lourd que l'air est utilisé, afin de pro-
duire une couche de gaz dans la partie inférieure
de l'espace d'action.

3. Procédé selon la revendication 2, caractérisé en ce
qu'une pulvérisation de brouillard liquide est pulvé-
risée sur la couche de gaz afin d'entraîner le gaz
vers les côtés et vers le haut le long des murs et, en
particulier, vers le haut le long des coins de
l'espace.

4. Procédé selon la revendication 2, caractérisé en ce
que du gaz argon ou un mélange de gaz avec du
gaz argon comme composant est utilisé.

5. Procédé selon la revendication 1, caractérisé en ce

que le gaz est utilisé, en outre, comme gaz d'entraî-
nement pour au moins un accumulateur hydrauli-
que (10; 14; 30), afin de produire du brouillard
liquide.

6. Procédé selon la revendication 5, caractérisé en ce
que la production d'une concentration de gaz est
initiée au moins essentiellement simultanément à la
production d'un brouillard liquide.

7. Procédé selon la revendication 5, caractérisé en ce
que la production d'une concentration de gaz est
initiée une fois que la pression de gaz d'entraîne-
ment, dans un réservoir (11; 32) prévu à cet effet,
est tombée à une valeur pouvant être prédétermi-
née.

8. Procédé selon la revendication 7, caractérisé en ce
que la production d'une concentration de gaz est
initiée une fois que le gaz d'entraînement a vidé
ledit au moins un accumulateur hydraulique (30) de
liquide.

9. Installation pour la lutte contre l'incendie, avec au
moins une tête d'extinction ou tête de pulvérisation
(25) destinée à produire un brouillard liquide dans
une majeure partie d'un espace d'action (1; 21) et
avec une unité de gaz d'entraînement (28) compor-
tant le gaz d'entraînement, ladite unité de gaz
d'entraînement comportant de préférence au moins
un accumulateur hydraulique entraîné par gaz,
caractérisé en ce qu'au moins une partie du gaz
d'entraînement est prévue pour être délivrée à des
buses de gaz (9; 27; 40) positionnées à l'intérieur
d'au moins un espace confiné partiel (3; 23) de
l'espace d'action (1; 21) de l'installation.

10. Installation selon la revendication 9, en particulier
pour des compartiments de moteur et équivalent,
caractérisé en ce que les raccordements aux buses
de gaz sont prévus pour être ouverts une fois que
les accumulateurs hydrauliques (30) ont été vidés
du liquide, à une pression de gaz abaissée de
manière correspondante.

11. Installation selon la revendication 10, caractérisée
en ce que ladite au moins une tête de pulvérisation
ou tête d'extinction (25) est prévue pour être fermée
à la pression du raccordement pour les buses de
gaz.

12. Installation selon la revendication 10, caractérisée
par au moins une buse de gaz (47) et une tête de
pulvérisation de brouillard liquide (40) combinées
montées dans le plancher de l'espace, la tête de
pulvérisation (40) étant prévue pour produire une
aspiration puissante du dessous du plancher (22)
vers le haut, afin de produire une génération puis-
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sante de vapeur dans le brouillard liquide.

13. Installation selon la revendication 9, caractérisée
en ce que ledit espace confiné partiel est petit par
rapport au volume de l'espace d'action total.

14. Installation selon la revendication 9, caractérisée
en ce que ledit espace confiné partiel est un
espace pour des câbles.

15. Installation selon la revendication 9, caractérisée
en ce que ledit espace confiné partiel est un coffret
d'appareil.

16. Installation selon la revendication 9, caractérisée
en ce que ledit espace confiné partiel est un
espace de cale d'une salle des machines de
bateau.
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