
WO 2006/064082 PCT/FI2005/000509  METHOD FOR SPRAYING
A MEDIUM AND SPRAYING NOZZLE  Background of the
invention 5 The present invention relates to a method
as defined in the preamble  of claim 1 for spraying a
medium mist, especially a medium mist used  in
firefighting, in which method at least two sprays of
medium mist  are formed, of which a first spray is
within a second medium mist  spray at least at or near
the spraying point. 10 The invention also relates to a
spraying nozzle as defined in claim 6,  comprising a
frame with an inlet formed in it, a first nozzle
chamber  with a first nozzle opening, a second nozzle
chamber with a discharge  opening formed as a
ring-like opening around the discharge opening 1s of
the first nozzle chamber, and at least one medium
passage from  the inlet to each nozzle chamber. On the
other hand, various spraying nozzles for producing a
liquid  mist are known. In prior art, nozzles using a
so-called swirl chamber  20 inside the nozzle are
known. Even with a low pressure, such nozzles can
easily produce a good uniform spray, which "swirls"
because the  water is passed tangentially into the
swirl chamber and the mist  spray is discharged out.
of the nozzle in an orbicular fashion. In this  case,
too, the cross-sectional pattern of the spray produced
as seen ?5 perpendicularly to the main spraying
direction is circular, in other  words, the middle
area within the spray is not covered but remains  void
of mist. It has been possible to correct this
deficiency by using a  nozzle that forms a full
spraying cone. In addition to the foregoing,  nozzles
of this type produce a spray that comes out straight
from the 30 center of the nozzle. This should make the
spray a full cone. This may  work if the swirling
circle is not very large and the pressure is fairly
high. Experience shows, however, that the middle spray
forms large  drops, and therefore the mist produced by
the nozzle is not of uni- form quality. A nozzle
applying such a solution is disclosed in US pat 35 ent
6,129,154. This.solution, too, involves the problem
that the mist  can not be spread over a sufficiently
large area, especially when rela- tively low pressures
are used. 



WO 2006/064082 PCT/FI2005/000509 2  Especially fire
extinguishing systems using water mist require a spray
that covers a sufficiently large area. The sprinkler
nozzles used in  traditional fire extinguishing
systems are provided with a barrier plate  placed in
front of the spray discharged from the nozzle head to
spread the spray over a large area. Such sprays are
not mist-like and  these nozzle heads involve the
problem that they leave a void in the  middle area of
the spray, where no extinguishing medium can be
sprayed by the nozzle head. io The object of the
present invention is to create a completely new type
of solution that makes it possible to produce a
homogeneous spray  that is spread over a large area.
Thus, the aim is to spread the mist  over a
sufficiently large area and so that a good mist
coverage is  achieved and, on the other hand, so that
the flow of the sprayed me 15 dium is about the same
in the whole coverage area. It is thus also an  aim to
ensure that no so-called voids are left in the
spraying pattern  produced. Yet another objective of
the invention is to create a nozzle  especially for
use in connection with relatively low pressures. Yet
an- other objective of the invention is to achieve a
solution for a nozzle 20 for use in firefighting that
is especially suited for the spraying of wa- ter mist.
Brief description of the invention 25 The method of
the invention is mainly characterized in that, during
the formation of the sprays, the medium is set into a
swirling motion  at least before the discharge opening
of the nozzle used to form each  spray and/or at least
before the sprays are mixed with each other,  and that
the swirling directions of different sprays and/or of
the me 3o dium used to produce them are opposite to
each other, whereby a  preferably homogeneous mist
spray spread over a large area is  achieved. The
method of the invention.is additionally characterized
by what is  35 stated in claims 2 - S. The nozzle of
the invention is mainly characterized in that the
spray- ing nozzle comprises means for conducting a
spraying medium into a 



WO 2006/064082 PCTIF12005/000509  3 first spraying
chamber in such a way that the spraying medium is
caused to swirl in a first direction, and means for
conducting a spray- ing medium into a second chamber
in such a way that the spraying  medium is caused to
swirl in a second direction, which is substantially s
opposite to the swirling direction of the medium
conveyed into the  first chamber. The nozzle of the
invention is additionally characterized by what is
stated in claims 7 - 15. 10 The solution of the
invention has numerous significant advantages.  Using
the method and nozzle of the invention, it is possible
to pro- duce a spray that covers a large area and has
no so-called voids  within it. By using an arrangement
where nested, radially adjacent is sprays are caused
to swirl in different directions about the axis of the
main direction of motion, it has unexpectedly proved
possible to pre- vent the formation of void areas in
the inner parts of the spray, even  when the pressure
is increased. Using the nozzle head of the inven-
tion, it is possible to produce a mist spray of
relatively uniform and 20 good quality that is very
well suited for use in fire extinguishing sys- tems
and devices. For the nozzle head of the invention, a
very com- pact construction has been achieved. In this
context, `spraying nozzle' refers to a nozzle
combination or  25 nozzle head that comprises a
spraying nozzle combination according  to the
invention. `Relatively low pressure' here mainly
refers to pressures below 35  bar, typically pressures
below 25 bar, preferably pressures below 15  3o bar,
especially pressures of about 5 - 12.5 bar; in some
special cases  even pressures below 5 bar or over 35
bar. Brief description of the figures 35 In the
following, the invention will be described in detail
with refer- ence to an example and the attached
drawing, wherein WO 2006/064082 PCT/FI2005/000509  4 



Fig. 1 presents a nozzle according to the invention in
cross-sectional  view, Fig. 2 presents a cross-section
along line II-II in Fig. 1, and Fig. 3 additionally
presents an illustrative representation of the nozzle
s of the invention with the directions of the sprays
schematically indi- cated. Detailed description of the
invention io The figures present a nozzle solution
according to the invention. The  nozzle head comprises
a frame 1 with an inlet 2 formed in it for con- veying
a medium to be sprayed. Formed in the frame are
threads 22  for connection of the nozzle head to a
medium conductor or equiva- lent. The frame comprises
a first spraying chamber 4 and a second is nozzle
chamber 6, which preferably has been formed as a
ring-like  nozzle chamber around the first nozzle
chamber 4, at a distance from  the nozzle opening 5 of
the first nozzle chamber. In the embodiment
illustrated in the figure, the frame consists of an
upper frame 1' and a  lower frame 1". The lower frame
1" is arranged in the upper frame 1' 20 in threads
formed in its bore, into which threads the
counter-threads  of the lower frame fit. Arranged
inside the lower frame in the em- bodiment in Fig. 3
is a nozzle body 3 with bores formed in it for the
nozzle chambers and,, on the other hand, for medium
conduits. The  innermost bore in the nozzle body 3 is
for the first nozzle chamber 6. 25 The first nozzle
chamber 4 is mainly cylindrical, and in the embodi-
ment according to Fig. 1 it tapers in its lower part
in the form of a  truncated cone towards the nozzle
opening S. Arranged in the upper  part of the first
nozzle chamber 4 as seen in the figure is a plug ele-
ment 8 to prevent the medium from getting into the
nozzle chamber 3o at least partly via the bore of the
cylindrical space. Formed in the first  chamber 4 is
at least one first medium conduit 9. Typically,
several  first medium conduits 9 are provided. The
medium conduit 9 has  been arranged to conduct a
spraying medium into the spraying  chamber 4 typically
at least partly tangentially so as to effect a swirl
35 ing motion of the medium in the spraying chamber.
This swirling mo- tion is visualized by the arrows
shown in the chambers. In the first  chamber 4, the
swirling motion takes place in a first direction, e.g.



clockwise, as indicated in Fig. 2. WO 2006/064082
PCT/FI2005/000509 5  The first nozzle opening 5 opens
into the mixing chamber 15 of the  nozzle head, from
where a discharge opening 14 leads to the outside  of
the nozzle head. s A second spraying chamber 6 has
been formed as a ring-like nozzle  chamber around the
first spraying chamber 4, with a wall 20 separat- ing
the chambers 4, 6 from each other. From the ring-like
nozzle  chamber 6, a ring-like opening leads into the
mixing chamber 15. The  lateral surfaces of the
chamber form a ring-like opening 13 expanding 1o from
the second spraying chamber 6 towards the mixing
chamber 15.  Arranged in the second spraying chamber 6
is at least one second  medium conduit 10. The second
medium conduit 10 has been ar- ranged to conduct the
spraying medium into the spraying chamber 6  typically
at least partly tangentially so that a swirling motion
of the is medium is produced in the second spraying
chamber 6. The medium  conduits 10 of the second
spraying chamber 6 have been arranged to  direct the
spraying medium in the chamber in such a way that an
op- posite swirling direction relative to the swirling
direction in the first  chamber 4 is achieved. In this
case, the motion takes place in the z0 other
direction, such as e.g. counter-clockwise, as
illustrated in Fig.  2. In the embodiment in the
figure, a nozzle head is presented that ad- ditionally
comprises a third spraying chamber 7. The third
spraying  2s chamber 7 is also a ring-like chamber
that encompasses the second spraying chamber 6 and the
first spraying chamber 4. Arranged in  the third
spraying chamber 7 is at least one third medium
conduit 11.  This medium conduit 11 has been arranged
to conduct the spraying  medium into the spraying
chamber typically at least partly tangen 30 tialiy so
as to produce a swirling motion of the medium in the
third  spraying chamber 7. The medium conduits 11 of
the third spraying  chamber have been arranged to
direct the spraying medium in the  chamber 7 in such a
way that an opposite swirling direction relative  to
the swirling direction in the second chamber 6 is
achieved. In this 



3.5 case the swirling motion takes place in the first
direction, such as e.g.  clockwise, as illustrated in
Fig. 2. WO 2006/064082 PCT/M005/000509 6  Chamber 7
has been formed mainly in the lower part of the upper
frame 1', where a ring-like groove has been machined,
so that the  outer circumferential surface and side
edges of the groove form the  outer wall of the
chamber and likewise its bottom and upper wall. In 5
the solution presented in the figure, the inner wall
of the third spray- ing chamber consists of that part
of the outer wall of the lower frame  1" which is
located opposite to the groove. In the figure, a
ring-like  nozzle opening 16 has been formed in the
lower part of the chamber.  Formed in the lower frame
near the opening 16 is a guide surface 17 io to direct
a third spray to be sprayed from the opening. In the
solution  illustrated in the figure, the guide surface
extends as a curvature  from the initially vertical
side surface, whereafter it extends as an  oblique
surface, guiding the spray obliquely sideways, with
the result  that the spray is a very wide cone,
roughly resembling the surface is shape of e.g. the
canopy of an open umbrella. In some embodiments,  the
nozzle head may also be implemented without a third
spraying  chamber 7. In this case, the upper frame
need not be provided with  chamber space 7 and a
medium conduit from the inlet into spraying  chamber
7. 20 The method of the invention relates to the
spraying of a medium  mist, especially a medium mist
used in firefighting. In the method, at  least two
medium mist sprays are formed, of which a first spray
S1 is  within a second medium mist spray S2 at least
at the spraying point 2s or near it. During the
formation of the sprays, the medium is set into  a
swirling motion at least before the discharge opening
5, 13 of the  nozzle used to form each spray Si, S2
and/or at least before the  sprays S1, S2 are mixed
with each other. The swirling directions of  different
sprays S1, S2 and/or of the medium used to produce
them 3o are opposite to each other, whereby a
preferably homogeneous mist  spray spread over a large
area is achieved. The swirling directions are  



indicated by arrows in the embodiments illustrated in
the figures.  According to a preferred embodiment, the
method further comprises as the formation of at least
one third spray S3, within which the first  spray S1
and the second spray S2 remain, at least at or near
the  spraying point, so that the swirling directions
of the medium of each  adjacent spray Si, S2 and S2,
S3 are opposite to each other at least WO 2006/064082
PCT/F12005/000509  7 before the discharge opening 5,
13, 16 of the nozzle used to form  each spray and/or
at least before the adjacent sprays S1, S2 and S2,  S3
are mixed with each other. The medium is fed into the
nozzle chamber 4, 6, 7 of the spraying  nozzle forming
each spray so as to produce a swirling motion of the
medium before the nozzle opening/discharge opening 5,
13, 16. In the method, the first spray S1 is delivered
via the discharge open- io ing 5 of a first nozzle
chamber and the second spray S2 via the dis- charge
opening 13 of a second nozzle chamber. The latter
discharge  opening 13 has a ring-like shape and, as
seen in the direction per- pendicular to the spraying
direction, surrounds the first nozzle open- ing 5. 15
The spraying medium is a liquid or a mixture of a
liquid and a gas.  The spraying nozzle of the
invention comprises a frame 1 with an in- let 2 formed
in it, a first nozzle chamber 4 with one first nozzle
2.o opening S. a second nozzle chamber 6 with a
ring-like discharge  opening 13 surrounding the
discharge opening of the first nozzle  chamber, and at
least one medium passage 9, 10 from the inlet 2  into
each spraying chamber 4, 6. 25 The spraying nozzle
comprises means 9 for conducting a spraying  medium
into the first spraying chamber 4 so as to cause the
spraying  medium to swirl in a first direction, and
means 10 for conducting a  spraying medium into the
second spraying chamber 6 so as to cause  the spraying
medium to swirl in a second direction, which is
substan- tially opposite to the swirling direction of
the medium conducted into  the first chamber 4. 



The spraying nozzle of the invention, which, according
to a second  embodiment, comprises a frame 1 with an
inlet 2 formed in it, a first  3s nozzle chamber 4
with one first nozzle opening 5, a second nozzle
chamber 6 with a ring-like discharge opening 13
surrounding the dis- charge opening 5 of the first
nozzle chamber, and a third nozzle  chamber 7"With a
ring-like discharge opening 16 arranged around the Rwo
2006/064082 PCTIFI2005/000509 8  discharge opening 13
of the second nozzle chamber 6. The spraying  nozzle
comprises at least one medium passage 9; 10; 11 from
the  inlet 2 into each spraying chamber 4, 6, 7. The
spraying nozzle comprises means 9 for conducting a
spraying  medium into the first spraying chamber 4 so
as to cause the spraying  medium to swirl In a first
direction, and means 10 for conducting a  spraying
medium into the second spraying chamber 6 so as to
cause  the spraying medium to swirl in a second
direction, which is substan tially opposite to the
swirling direction of the medium conducted into  the
first chamber 4, and additionally means for conducting
a spraying  medium into the third chamber 7 so as to
cause the medium to swirl  in the first direction,
which is opposite to the swirling direction of the
medium conducted into the second chamber 6. 15
According to an embodiment, the means 9, 10, 11
comprise at least  one medium passage 9, 10, 11
through which a spraying medium is  conducted into at
least one nozzle chamber at least partly in a sub-
stantially tangential direction. In this way, the
medium is set into a 20 swirling motion in the
spraying chamber, and this motion also ap- pears as a
swirling motion of the spray about an axis parallel to
the  main direction of motion of the spray.
Alternatively, it is possible to  use rotor. elements
known in themselves, arranged in the spraying  chamber
to produce a swirling motion of the spray about the
axis of  25 the main direction of motion. Each chamber
4, 6, 7 comprises at least one medium conduit 9, 10,
11, through which the spraying medium is conducted
into the spray- ing chamber. From the solution
illustrated in Fig. 2, it can be seen 



3o that there are several medium conduits 9, 10, 11
leading into each  chamber. In the embodiment
presented in the figures, the spraying nozzle
comprises a mixing chamber 15, and the nozzle opening
5 of the first  35 spraying chamber 4 and the
ring-like nozzle opening 13 of the second spraying
chamber 6 open into this mixing chamber, from where
the  medium sprays of the first spraying chamber and
the second spraying  chamber are passed out through a
discharge opening 14. WO 2006/064082 PCT/F12005/000509
9 The third spraying chamber 7 has a ring-like
discharge opening 16.  Preferably arranged near the
spraying opening is a guide surface, by  means of
which the spray can be guided in a desired direction.
This  arrangement makes it possible to produce a spray
that is typically di- rected to a larger area than the
previous sprays, enclosing the area  to which the
sprays of the first nozzle and the second nozzle are
di- rected. In the embodiment illustrated in Fig. 3,
the medium spray S1 sprayed  1o from the first
spraying chamber 4 forms a conical spray, the spray S2
from the second spraying chamber 6 a ring-like,
conical spray, inside  which the first spray S1 is
sprayed, while the spray from the third  spraying
chamber is a ring-like spray S3 spread over a larger
area,  within which the first spray S1 and the second
spray S2 are sprayed.  15 The nozzle head is intended
preferably for a spraying medium con- sisting of a
liquid or a mixture of a liquid and a gas. In
firefighting  applications, typically a
non-inflammable liquid, such as water, and a  suitable
gas, e.g. nitrogen, are used. It is naturally also
possible to  2o use other gases applicable in
firefighting. The spraying nozzle may further comprise
at least one ring-like noz- zle arranged on a circle
larger than the discharge opening of the third
nozzle. It is conceivable that nozzle combinations in
which the swirl 25 ing directions of each pair of
adjacent sprays about the axis of the  main direction
of motion are mutually opposite can be created in the
manner described in the invention. 



In the solution of the invention, the swirling motion
of the medium in  3o different spraying chambers 4, 6,
7 has been arranged to take place  alternately in
different directions (clockwise and
counter-clockwise),  so that the swirling directions
of the medium flows used to form the  sprays in each
pair of adjacent nested sprays are opposite to each
other. An unexpected result achieved by this
arrangement is a uni 35 form and effective spreading
of the spraying medium over the spray- Ing area of the
nozzle head, with no substantial so-called voids. In
addition, the swirling motion of the medium causes the
mist to pene WO 2006/064082 PCT/FI2005/000509  10
trate effectively, a solution very well applicable for
firefighting being  thus achieved. In Fig. 3, the
sprays from different nozzles are schematically
visual- s ized by broken lines. Spray S1 from the
first nozzle 5, spray 52 from  the second nozzle 13,
14 and spray S3 from the third nozzle 16. It is  to be
noted that the mist is also spread into the area
between the  sprays 51, S2 and S2. S3 from the
nozzles, a very good coverage be- ing thus achieved in
the entire large conical area. 10 The nozzle head of
the invention is very well suited for use for the
spraying of a mist of a fire extinguishing medium,
especially for the  spraying of water mist. The nozzle
head is suited for use especially in  connection with
relatively low medium pressures. As working pres 15
sures, pressures below 35 bar are generally used. The
pressures typi- cally used are pressures below 25 bar,
preferably pressures below 15  bar, especially
pressures of about 5 - 12.5 bar. In some special
cases, even pressures below 5 bar or over 35 bar. 20
It is obvious to the person skilled in the art that
the invention is not  limited to the embodiments
described above, but that it may be var- ied within
the scope of the claims presented below. Features that
may have been presented in the description together
with other fea- tures can also be used separately from
each other if necessary. It is 25 also conceivable
that a spraying nozzle according to the invention can
even be produced as a combination of separate nozzles
having the  



required properties. WO 20061064062 PCl'IF12005/000509
11  CLAIMS 1. A method for spraying a medium mist,
especially a medium mist  used in firefighting, in
which method at least two sprays of medium  5 mist are
formed, of which a first spray (Si) is within a second
me dium mist spray (S2) at least at or near the
spraying point, c h a r - a c t e .r i z e d in that,
during the formation of the sprays (S1, S2),  the
medium is set into a swirling motion at least before
the discharge  opening (5, 13) of the nozzle used to
form each spray (Si, S2) io and/or at least before the
sprays (Si, S2) are mixed with each other,  and that
the swirling directions of different sprays (S1, S2)
and/or of  the medium used to produce them are
opposite to each other,  whereby a preferably
homogeneous mist spray spread over a large  area is
achieved. is 2. A method according to claim 1, c h a r
a c t e r i z e d in that, in  the method further
comprises the formation of at least one third  spray
(S3), within which the first spray (Si) and the second
spray  (S2) remain at least at or near the spraying
point, so that the swirling 2R directions of the
medium of each adjacent spray (Si, S2 and S2, S3)  are
opposite to each other at least before the discharge
opening (5,  13, 16) of the nozzle used to form each
spray and/or at least before  the adjacent sprays (S1,
S2 and S2, 53) are mixed with each other. 25 3. A
method according to claim 1 or 2, characterized in
that  the medium is fed into the nozzle chamber (4, 6,
7) of the spraying  nozzle forming each spray in such
a way that a swirling motion of the  medium is set up
before the nozzle opening. 30 4. A method according to
any one of claims 1 - 3, character - i z e d in that
the first spray (Si) is delivered via the discharge
opening (5) of a first nozzle chamber and the second
spray (S2) via  the discharge opening (13) of a second
nozzle chamber, which latter  discharge opening (13)
has a ring-like shape and surrounds the first 35
nozzle opening (5) In the direction perpendicular to
the spraying di- 



rection. WO 2006/064082 PCT/F12005/000509 12  5. A
method according to any one of claims 1 - 4, character
- i z e d in that the spraying medium is a liquid or a
mixture of a liquid  and a gas. 5 6. A spraying
nozzle, comprising a frame (1) with an inlet (2)
formed  in it, a first nozzle chamber (4) with one
first nozzle opening (5), a  second nozzle chamber (6)
with a discharge opening (13) formed as  a ring-like
opening around the discharge opening of the first
nozzle  chamber, and at least one medium passage (9,
10) from the inlet (2) 1o to each spraying chamber (4,
6), characterized in that the  spraying nozzle
comprises means (9) for conducting a spraying me- dium
into the first spraying chamber (4) in such a way that
the  spraying medium is caused to swirl in a first
direction, and means  (10) for conducting a spraying
medium into the second chamber (6) is in such a way
that the spraying medium is caused to swirl in a
second  direction, which is substantially opposite to
the swirling direction of  the medium conveyed into
the first chamber (4). 7. A spraying nozzle according
to claim 6, characterized in  zo that the spraying
nozzle further comprises at least one third chamber
(7), whose discharge opening surrounds the discharge
openings (13  and 5) of the second chamber (6) and the
first chamber (4), and ad- ditionally means for
conducting a spraying medium into the third  chamber
(7) in such a way that the medium is caused to swirl
in a zs first direction, which is opposite to the
swirling direction of the me- dium conducted into the
second chamber (6). 8. A spraying nozzle according to
claim 6 or 7, characterize d  in that the means (9,
10, 11) comprise at least one medium passage  30 (9)
through which the spraying medium is conducted into at
least one nozzle chamber at least partly in a
substantially tangential direction.  9. A spraying
nozzle according to any one of claims 6 - 8, c h a r-
a c t e r i z e d in that each chamber (4, 6, 7)
comprises at least one 35 medium conduit (9, 10, 11),
through which the spraying medium is  conducted into
the spraying chamber. 



WO 2006/064082 PCT/F12005/000504 13  10. A spraying
nozzle according to anyone of claims 6 - 9, char-
acterized in that the spraying nozzle comprises a
mixing cham- ber (15), and the nozzle opening (5) of
the first spraying chamber (4)  and the ring-like
nozzle opening (13) of the second spraying chamber
(6) open into this mixing chamber, from where the
medium sprays of  the first spraying chamber and the
second spraying chamber are  passed out through a
discharge opening (14). 11. A spraying nozzle
according to anyone of claims 7 - 10, c h a r-
acterized in that the third spraying chamber (7) has a
ring-like  discharge opening (16). 12. A spraying
nozzle according to anyone of claims 6 -11, c h ar-
acterized in that the medium spray (51) sprayed from
the first  spraying chamber forms a conical spray and
the spray (52) from the  second spraying chamber a
ring-like conical spray, inside which the  first spray
(51) is sprayed. 13. A spraying nozzle according to
anyone of claims 7 - 12, c h a r- acterized in that
the spray from the third spraying chamber is a
ring-like spray (53) which is spread over a larger
area and inside  which the first spray (51) and the
second spray (52) are sprayed. 14. A spraying nozzle
according to anyone of claims 6 - 13, c h a r-
acterized in that the spraying medium is a liquid or a
mixture  of a liquid and a gas. 15. A spraying nozzle
according to anyone of claims 6 - 14, c h a r-
acterized in that the spraying nozzle further
comprises at least  30 one ring-like nozzle, which is
arranged on a circle larger than the dis- charge
opening of the third nozzle. 


