EP 2 822 697 B1

(19)

(12)

(45)

(21)

(22)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(11) EP 2 822 697 B1

EUROPEAN PATENT SPECIFICATION

Date of publication and mention
of the grant of the patent:
09.11.2016 Bulletin 2016/45
Application number: 13709995.8

Date of filing: 08.03.2013

(51) IntClL:

(86)

(87)

E21B 41/00 (2006.01) B05B 1/26 (2006.01)

BO05B 1/30 (2006.01)

International application number:
PCT/GB2013/050582

International publication number:
WO 2013/132269 (12.09.2013 Gazette 2013/37)

(54)

NOZZLE FOR A LIQUID HEAT BARRIER

DUSE FUR EINEN FLUSSIGEN HITZESCHILD

BUSE POUR BARRIERE THERMIQUE LIQUIDE

(84)

(30)

(43)

(73)

(72)

Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR

Priority: 08.03.2012 GB 201204107

Date of publication of application:
14.01.2015 Bulletin 2015/03

Proprietor: Optima Solutions UK Limited
Aberdeen AB12 3LN (GB)

Inventors:

OAG, Jamie

Aberdeen AB12 3LN (GB)
BRECHET, Eric
Aberdeen AB12 3LN (GB)

(74)

(56)

YOUNGER, Rae, Andrew
Aberdeenshire AB41 8RA (GB)
ROTHNIE, Stuart, Thomas
Aberdeenshire AB51 8TA (GB)

Representative: Docherty, Andrew John
Marks & Clerk LLP

Aurora

120 Bothwell Street

Glasgow G2 7JS (GB)

References cited:
EP-A2- 0 927 562
GB-A-721 037
GB-A- 2 457 997
US-B1- 6 622 947

WO-A2-2005/084815
GB-A- 1028 004
US-A- 89 456

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 822 697 B1 2

Description
FIELD OF THE INVENTION

[0001] The present invention relates to nozzles and
particularly, but not exclusively, to nozzles in the field of
heat suppression systems for hydrocarbon extraction
and processing installations.

BACKGROUND TO THE INVENTION

[0002] During wellcompletion, a surface well test pack-
age is used to evaluate well reservoir parameters and
hydrocarbon properties. The evaluation of hydrocarbon
properties requires the flow of hydrocarbon fluid to the
well test package from the well. Once the test has been
made it is necessary to dispose of the hydrocarbon fluid.
This is done by igniting the hydrocarbon fluid and flaring
it off a burner boom extending from infrastructure such
as a drilling rig, a drill vessel, platform or land rig. The
flaring operation may generate intense heat which can
cause temperatures in the environment surrounding a
flare to reach levels at which the integrity of the infra-
structure and/or safety equipment such as life boats, life
rafts etc is compromised and/or at levels which are haz-
ardous for personnel. One way of reducing the temper-
ature around the flaring hydrocarbons is to form a water
wall around the flare. Such a wall of water may form part
of or be provided by a heat suppression and/or deluge
system.

[0003] Systems of this type provide an outer wall of
water designed to surround the flare which mimics the
flare profile and/or shields the flare. The outer wall of
water can take the form of a solid flat or conical shield or
curtain. Known systems may also have a central outlet
which has a secondary function of generating a very fine
mist of water. The mist of water is designed to remove
energy from the flare. The outer wall of water may be
designed to create a barrier which separates the infra-
structure and/or safety equipment from the flare and
which serves to at least partially suppress the transfer of
heat from the flare to the infrastructure and/or safety
equipment. In order to produce a suitable jet of water, it
may be necessary to connect a nozzle to a high pressure
water source and to design the nozzle such that an outer
wall of water is formed.

[0004] As deeper wells producing hydrocarbons of
greater pressure come online, the intensity of the flaring
becomes greater. This may increase the heat suppres-
sion requirement of the system.

[0005] The flares generated from these high pressure
wells have a greater structural integrity than the low pres-
sure wells for which conventional nozzles were designed.
Conventional nozzles work relatively well with less struc-
tural flares because when it is windy, the flare and the
water wall move together in the wind, such that the water
wall is still providing a barrier between the flare and the
infrastructure and/or safety equipment to be protected.
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[0006] However, with the more structured flares gen-
erated from high pressure wells, the flare moves less in
the wind, with the result that the infrastructure and/or
safety equipment may be exposed to heat if the water
wall moves in the wind by a greater distance than the
flare.

[0007] GB 2,457,997 discloses a nozzle suitable for a
hose/pipe comprising a body with a fluid channel extend-
ing through it, and deflection means arranged at or near
the downstream end of the channel for deflecting the fluid
flow leaving the nozzle, the position of the deflecting
means being adjustable relative to the end of the nozzle
depending on fluid pressure. The deflector/ disperser is
preferably spring-loaded, and ideally conical. When a
nozzle is clogged, the pressure is increased so that the
deflector lifts even more to make the outlet clearance
larger and enable the dirt/ blockage to be flushed and
cleared, thereby cleaning the nozzle.

[0008] WO 2005/084815 discloses a nozzle for use
with a pressurised water source as typically used in the
offshore environment. The nozzle attaches to a hose or
fixed work pipe installation and provides a channel
through a body, on which is arranged a frusto-conical
fluid deflector. Fluid flowing along the channel may im-
pinge upon the fluid deflector and may travel along a
surface of the deflector and out of the nozzle in a jet. The
width of the channel at the deflector may be varied to
adjust a characteristic of the jet and for providing self-
cleaning of the nozzle. Further a central channel is de-
scribed which allows an additional nozzle to be included
as are sensors which determine pressure, temperature
and the like in the nozzle.

[0009] US 89,456 discloses a hose-pipe nozzle for a
fire-extinguising apparatus. The nozzle is constructed
with an inverted conical plug or valve fitting closely in the
end of the hose-pipe, and made adjustable therewith by
means of a screw collar and thread, or other suitable
device, which will lift the said plug or valve from its seat
at the end of the hose-pipe, and permit the escape of the
water in an annular sheet, which is so deflected by the
conical sides of the plug as to form an unbroken conical
sheet of spray, which may be used with advantage to
distribute water over a large surface, and for expelling
smoke from a room or apartment on fire.

SUMMARY OF THE INVENTION

[0010] According to an aspect of the present invention
there is provided a nozzle for a heat suppression system,
the nozzle comprising:

a nozzle body, the nozzle body defining an inlet, a
first outlet and a passageway, the passageway pro-
viding fluid communication between the inletand the
first outlet, the first outlet extending at least partially
around a perimeter of the body; and

a flow regulator located at least partially within the
passageway and being movable with respect to the
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body, movement of the flow regulator selectively
opening or closing at least one portion of the first
outlet,

wherein the fluid directed through the first outlet
forms a fluid flow pattern extending away from the
nozzle, and

wherein movement of the flow regulator and/or rel-
ative movement of a first body portion of the body
and a second body portion of the body changes a
circumferential extent of the fluid flow pattern.

[0011] In an embodiment of the invention, when a noz-
zle is being used singularly or in conjunction with other
nozzles to create a water barrier around a flare, being
able to selectively allow flow through only a portion of an
outlet extending around the perimeter of a particular noz-
zle allows the nozzle to create a water wall segment to
enhance the structure of the water wall generated by the
nozzle, or collectively by all of the nozzles, at a particular
location. This may be necessary due to high winds, for
example, damaging the water wall resulting in an addi-
tional requirement for protection. In some embodiments,
the nozzle provides the ability to change the shape of the
water wall generated without requiring rotation of the en-
tire nozzle and/or boom to which it is mounted.

[0012] The inlet may be defined by the first body por-
tion.
[0013] The first outlet may be defined by the first and

second body portions.

[0014] The first outlet may define an opening, the size
of the first outlet opening may be adjustable.

[0015] Particularly, the first outlet opening may be de-
fined by a gap between the first and second body por-
tions.

[0016] The first and second body portions may be
adapted to move relative to one another. Relative move-
ment of the first and second body portions, where the
firstoutletis defined by the firstand second body portions,
allows for the size of the first outlet opening.to be in-
creased or decreased.

[0017] Where there are firstand second body portions,
the flow regulator may be adapted to engage one of the
body portions such that further movement of the flow reg-
ulator may move the body portion with respect to the
other body portion, thereby increasing the size of the out-
let.

[0018] Alternatively, relative movement between the
first and second body portions may be achieved through
the use of motors, for example linear or pulley, pneumat-
ics, hydraulics or any combination of these or, indeed,
any suitable method of generating relative movement.
[0019] The flow regulator may define a surface profile
adapted to sealingly engage an internal surface of the
nozzle body to regulate the flow.

[0020] In a first position, the surface profile may seal-
ingly engage the internal surface of the nozzle body such
that the first outlet is closed.

[0021] Alternatively or additionally, in the first position,
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the surface profile may sealingly engage the internal sur-
face of the nozzle body such that the inlet is closed.
[0022] In asecond position, the surface profile may be
displaced from the first outlet permitting, in use, the fluid
to flow from the passageway through the first outlet.
[0023] Where the body comprises a first body portion
and a second body portion, in the first position the flow
regulator may be sealingly engaged with the first body
portion.

[0024] In this embodiment, in the second position the
flow regulator may be sealingly disengaged from the first
body portion.

[0025] The surface profile may also define a surface
section adapted to direct fluid from the body passageway
through the first outlet. Movement of the flow regulator
from the first position towards, and in some embodi-
ments, beyond, a second position permits flow through
different parts or regions of the first outlet or through an
increasing part or region of the outlet.

[0026] In an embodiment, the at least one fluid flow
pattern may change in shape as the flow regulator moves
from the first position towards, and in some embodiments
beyond, the second position.

[0027] Thefluid flow pattern may be an atleastone arc.
[0028] Alternatively the fluid flow pattern may be an at
least one segment.

[0029] In afurther alternative the fluid flow pattern may
be a finger or any predetermined shape.

[0030] Where the fluid exiting the first outlet forms a
flow pattern in the form of, for example, an at least one
arc, the arc may increase in length as the flow regulator
moves from the first position to the second position and/or
beyond the second position.

[0031] Alternatively or additionally, the fluid exiting the
first outlet may form a flow pattern in the form of a body
of fluid which rotates around the nozzle body longitudinal
axis. The flow pattern may be rotatable to a specific po-
sition. Similar variations in shape of other flow patterns
may also be achieved by movement of the flow regulator
and/or relative movement of the first and second body
portions. For example, the flow pattern may change in
one or more of three dimensions, that is a depth of the
flow pattern or the distance the flow pattern extends from
the nozzle, by relative movement of the nozzle’s compo-
nent parts.

[0032] The flow pattern may increase in length or de-
crease in length during rotation.

[0033] The nozzle body may define a longitudinal axis.
The longitudinal axis may be the same as a longitudinal
axis of the flow regulator.

[0034] The nozzle may comprise a second outlet.
[0035] The second outlet may be defined by the nozzle
body and/or the flow regulator. Where the second outlet
is at least partially defined by the nozzle body, the part
of the nozzle body defining the second nozzle outlet may
be the second body portion.

[0036] The nozzle defines an internal geometry, the
internal geometry may be adapted to create a turbulent



5 EP 2 822 697 B1 6

flow in the nozzle. Turbulent flow may be generated by
any feature of the internal geometry such as the angle
of the inlet with respect to the nozzle body, the internal
geometry of the inlet, the external geometry of the flow
regulator, the internal geometry of the passageway etc.
Turbulent flow may be used to create a specific flow pat-
tern, for example tear or petal shaped.

[0037] The nozzle inlet may be angled with respect to
the nozzle body longitudinal axis.

[0038] In one embodiment, the nozzle inlet may be at
right angles to the nozzle body longitudinal axis.

[0039] In an alternative embodiment, the nozzle inlet
may be at an acute angle to the longitudinal axis.
[0040] The inlet may be movable with respect to the
nozzle body longitudinal axis.

[0041] The inlet may be movable in a plane which lies
along the nozzle body longitudinal axis.

[0042] Alternatively or additionally the inlet may be
movable in a plane which is perpendicular to the nozzle
body longitudinal axis.

[0043] The inlet may be connected to the nozzle body
by means of a universal-type joint.

[0044] The nozzle inlet may define a flowpath. The
flowpath may be linear. Alternatively, the flowpath may
be helical. Providing a helical flowpath causes the flow
to rotate as it enters the nozzle body passageway, this
may create a centrifugal force which improves the flow
and may prevent blockages due to the turbulent effect.
[0045] Flow through the nozzle may also be used to
drive a motor, for example, or the nozzle may include an
energy storage device which is adapted to harness and
store energy from the flow for use later. The energy stor-
age device may be a spring for example.

[0046] The nozzle may be fabricated from metal and/or
polymeric materials.

[0047] The nozzle body passageway may be defined
by an internal surface of the body portion and an external
surface of the flow regulator.

[0048] The nozzle may further comprise an internal
support member extending at least partially into the pas-
sageway.

[0049] The internal support member may extend the
full length of the passageway.

[0050] The internal support member may be elongate.
[0051] The internal support member may be axially
aligned with the nozzle body longitudinal axis.

[0052] The internal support member may be adapted
to support the flow regulator. The internal support mem-
ber may define at least one throughbore.

[0053] The internal support member throughbore may
be adapted to carry services. These services may in-
clude, but are not limited to, water, steam, probes, wires
or cables etc.

[0054] The internal support member throughbore may
be in fluid communication with the nozzle passageway.
[0055] The internal support member may define an ex-
ternal surface adapted to cooperatively engage with the
flow regulator throughbore surface.
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[0056] The flow regulator may be movable with respect
to the internal support member.

[0057] The flow regulator may be fixed axially and/or
rotationally with respect to the internal support member.
Such an arrangement permits, for example, rotational
and axial movement of the internal support member to
resultin only axial movement of the flow regulator or vice
versa.

[0058] In a further alternative, rotational and axial
movement of the internal support member may result in
rotational and axial movement of the flow regulator.
[0059] In one embodiment, the nozzle body passage-
way may be defined by an internal surface of the body,
an external surface of the flow regulator and a portion of
the external surface of the internal support member.
[0060] The internal support member and the flow reg-
ulator may be in a sliding relationship.

[0061] The flow regulator may slide along the internal
support member external surface.

[0062] The internal support member may be integral
with the nozzle body. Alternatively, they may be separate.
[0063] In one embodiment, the internal support mem-
ber may be integral with the second body portion. By
integral it is meant they are fixed relative to one another
such that if one component moves the other moves. The
internal support member and the second body portion
may be machined from the same piece of material or cast
as a single unit.

[0064] In some embodiments, the internal support
member and the second body portion may be moulded
as a single unit.

[0065] The flow regulator may be adapted to move ax-
ially and or rotationally with respect to the nozzle body.
[0066] The flow regulator may be adapted to move ax-
ially with respect to the first body portion.

[0067] The flow regulator may alternatively or addition-
ally be adapted to move rotationally with respect to the
first body portion.

[0068] The flow regulator may be adapted to move ax-
ially with respect to the second body portion.

[0069] The flow regulator may, alternatively or addi-
tionally, be adapted to move rotationally with respect to
the second body portion.

[0070] Inanembodiment, the flow regulatoris adapted
to move axially with respect to the first and second body
portions, the second body portion and the internal sup-
port member moving rotationally with respect to the first
body portion and the flow regulator.

[0071] The internal support member and the flow reg-
ulator may be connected by means of a threaded con-
nection.

[0072] Alternatively and/or additionally, the flow regu-
lator may be connected to the internal support member
by means of cooperation between a male member and
a female member. For example the connection may be
a pin in groove type arrangement.

[0073] In a second, alternative embodiment, the flow
regulator rotates with respect to the second body portion
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and the internal support member and moves axially with
respect to the nozzle body and the internal support mem-
ber. This movement may be due to the flow regulator
travelling along a threaded connection between the in-
ternal support member and flow regulator.

[0074] In alternative embodiments, other methods of
creating relative movement between the internal support
member and flow regulator may be used such as, for
example, a pneumatic, electric or hydraulic motor could
be employed.

[0075] The first body portion may have a rotating part
and a fixed part, the rotating part adapted to rotate with
respect to the fixed part.

[0076] In an embodiment, rotation of the rotating part
may be adapted to rotate the flow regulator. In this em-
bodiment, the body portion rotating part may rotate with
the flow regulator.

[0077] Where the internal support member and the
second body portion are integral, the first outlet opening
may be adjustable by application of a force to the internal
support member.

[0078] The force may be an axial force.

[0079] Alternatively or additionally, the force may be a
rotational force.

[0080] The first outlet opening may be adjustable be-
tween a number of predetermined settings.

[0081] In some embodiments, the nozzle includes an
adjustment mechanism adapted to adjust the first outlet
opening.

[0082] The adjustment mechanism may be adapted to
set the first outlet opening in one of the plurality of pre-
determined positions.

[0083] Alternatively, the adjustment mechanism may
be adapted to set the first outlet opening to any position
desired by an operator within a range.

[0084] The adjustment mechanism may be operated
manually or automatically.

[0085] The adjustment mechanism may be responsive
to a linear force.

[0086] The linear force may be applied along the body
longitudinal axis.

[0087] The adjustment mechanism may be responsive
to a rotational force.

[0088] The rotational force may be applied in a plane
transverse to the body longitudinal axis.

[0089] In some embodiments, the adjustment mecha-
nism may be responsive to a combination of rotational
and linear force.

[0090] Inthese oralternative embodiments, the adjust-
ment mechanism may be adapted to close the first outlet
opening.

[0091] The adjustment mechanism may be an index.
The index may have a plurality of settings each defining
a first outlet opening.

[0092] The index may be biased to a position in which
the first outlet opening is open.

[0093] Inanembodiment, an outlet surface defined by
the first body portion may be adapted to engage an outlet
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surface defined by the second body portion.

[0094] One of the outlet surfaces may define a profile
adapted to cleanthe other of the outlet surfaces. Cleaning
is facilitated by scraping one surface across the other.
Cleaning may be facilitated by rotation of one of the body
portions with respect to the other of the body portions.

[0095] The surface profile may be at least one protru-
sion.

[0096] The surface profile may be retractable.

[0097] The surface profile may be at least one recess.
[0098] Inalternative embodiments, a cleaning medium

may be introduced to the nozzle to facilitate cleaning.
[0099] The cleaning medium may be an abrasive fluid.
[0100] Alternatively or additionally the cleaning medi-
um may be hot water or steam.

[0101] Wherethe cleaning mediumis an abrasive fluid,
the abrasive fluid may be heated.

[0102] A nozzle for a heat suppression system is de-
scribed herein, the nozzle comprising:

a body having an inlet, an outlet and a passageway,
the passageway providing fluid communication be-
tween the inlet and outlet, the outlet extending at
least partially around a perimeter of the nozzle, the
nozzle body defining an internal geometry,
wherein, in use, as a fluid flows through the nozzle
body, the internal geometry is adapted to create a
non-uniform flow pattern of fluid exiting the nozzle
outlet.

[0103] In at least one embodiment of the present in-
vention, providing a non-uniform internal geometry al-
lows for a non uniform flow pattern to be generated. For
example, if the deflector surface was biased to one side
of the nozzle, a user could send a larger volume of water
out of one side of a nozzle than the other.

[0104] In an embodiment, a non uniform internal ge-
ometry can be adjusted. A plurality of non uniform ge-
ometries may be selectable by a user.

[0105] The internal geometry of the inlet, passageway,
flow regulator, or outlet may be changeable. In one em-
bodiment, the inlet may be moveable with respect to the
nozzle body.

[0106] The inlet may define a helical flow path.
[0107] The external geometry defined by the flow reg-
ulator may be non-symmetrical about a flow regulator
longitudinal axis.

[0108] The internal geometry may be such thatthe non
uniform flow pattern generated is elongate.

[0109] A nozzle for a heat suppression system is de-
scribed herein, the nozzle comprising:

a body having an inlet, an outlet and defining a pas-
sageway providing fluid communication between the
inlet and outlet,

wherein, the outlet is defined by at least a first body
surface section and a second body surface section,
one of the first or second body surface sections de-
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fining a profile.

[0110] In an embodiment of the invention, providing a
surface profile on the sections of one or both of the first
body surface or second body surface, can be used to
clean the outlet surfaces either directly by the profiled
surface section acting on the other surface, or indirectly
by creating turbulence in the flow of fluid as it passes
over the surface profile. By surface profile it is meant a
non-planar surface profile. That is a surface profile in-
cluding protrusions or recesses.

[0111] A nozzle for a heat suppression system is de-
scribed herein, the nozzle comprising:

abody having an inlet, and outlet and defining a pas-
sageway providing fluid communication between the
inlet and outlet, the outlet being defined by a first
body portion and a second body portion, the outlet
being adjustable in size by relative movement be-
tween the first and second body portions;

wherein, in use, a variation in volume of flow in the
passageway creates relative movement between
the first and second body portions to maintain a con-
stant volume of flow through the outlet.

[0112] In an embodiment of the invention, an arrange-
ment in which relative movement between the first and
second body portions allows for a constant flow volume
to be pumped from the flow pumps supplying the nozzles,
resulting in less back pressure in the system.

[0113] A nozzle for a heat suppression system is de-
scribed herein, the nozzle comprising:

a nozzle body, the nozzle body defining an inlet, a
first outlet and a passageway, the passageway pro-
viding fluid communication between the inlet and the
first outlet, the first outlet extending at least partially
around a perimeter of the body; and

a flow regulator,

wherein the flow regulator is movable with respect
to the body, movement of the flow regulator selec-
tively opening or closing at least one portion of the
first outlet.

[0114] According to an aspect of the present invention
there is provided a method of suppressing heat emitted
by a flare at an installation, the method comprising:

providing a nozzle having a nozzle body and a flow
regulator, the nozzle body defining an inlet, a first
outlet and a passageway, the first outlet extending
at least partially around a perimeter of the body,
flowing a flow of fluid through the nozzle body and
moving the flow regulator with respect to the body
to selectively open or close at least one portion of
the first outlet to generate a fluid flow pattern through
the first outlet which extends away from the nozzle
and which is adapted to provide a heat suppression
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barrier between a flare and an installation; and
moving the flow regulator and/or moving a first body
portion of the body and a second body portion of the
body relative to one another so as to change a cir-
cumferential extent of the fluid flow pattern.

[0115] It will be understood that the non-essential fea-
tures associated with one aspect may be equally appli-
cable to another

BRIEF DESCRIPTION OF THE DRAWINGS

[0116] Embodiments of the present invention will now
be described with reference to the accompanying Fig-
ures, in which:

Figure 1 is a perspective view of a nozzle for a heat
suppression system according to a first embodiment
of the present invention;

Figure 2 is a section view of the nozzle Figure 1;
Figure 3 is a perspective view of the flow regulator
of the nozzle of Figure 1;

Figure 4 is an end view of the flow regulator of Figure
3

Figure 5 is a longitudinal section of the nozzle of
Figure 1 with the flow regulator in an outlet closed
position;

Figure 6 is a longitudinal section of the nozzle of
Figure 1 in an outlet partially open position;

Figure 7 is a longitudinal section of the nozzle of
Figure 1 in an outlet fully open position;

Figure 8 comprising Figures 8a to 8d are a series of
end views of the nozzle of figure 1 showing the flow
pattern of fluid leaving the nozzle outlet with the flow
regulator in different positions;

Figure 9 is a perspective view of a nozzle for a heat
suppression system according to a second embod-
iment of this present invention;

Figure 10 is a section view of the nozzle of Figure 9;
Figure 11is a perspective view of the nozzle of Figure
9, with part of the nozzle body removed;

Figure 12 comprising Figures 12a - 12b, are per-
spective, top and side views of the flow regulator of
the nozzle of Figure 9;

Figure 13 is a perspective view of the inner support
member of the nozzle of Figure 9;

Figure 14, comprising Figures 14a - 14e are a series
of section views of the nozzle of Figure 9 showing
the flow regulator moving from an outlet closed po-
sition to an outlet fully open position;

Figure 15 is an end view of the nozzle of Figure 9
showing the flow pattern from the nozzle outlet at a
particular configuration of the flow regulator;

Figure 16 is an end view of the nozzle of Figure 9
showing the flow pattern from the nozzle outlet at a
particular configuration of the flow regulator;

Figure 17 is an end view of the nozzle of Figure 9
showing the flow pattern from the nozzle outlet at a
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particular configuration of the flow regulator;

Figure 18 is an end view of the nozzle of Figure 9
showing the flow pattern from the nozzle outlet at a
particular configuration of the flow regulator;

Figure 19 is an end view of the nozzle of Figure 9
showing the flow pattern from the nozzle outlet at a
particular configuration of the flow regulator;

Figure 20 is an end view of the nozzle of Figure 9
showing the flow pattern from the nozzle outlet at a
particular configuration of the flow regulator;

Figure 21 is a perspective view of a nozzle for a heat
suppression system according to a third embodi-
ment of the present invention;

Figure 22 is an enlarged close up of the part of the
nozzle of Figure 21;

Figure 23 is an enlarged close up top view of part of
the nozzle of Figure 21 showing the cap removed;
Figure 24 comprising figures 24a, 24b and 24c, are
a series of sections of the nozzle of Figure 21 in an
outlet smallest gap position, purged position and
largest gap position;

Figure 25 is an end view of the nozzle of Figure 21
showing a flow pattern at a particular configuration
of the flow regulator;

Figure 26 is a perspective view of a nozzle for a heat
suppression system according to a fourth embodi-
ment of the present invention;

Figure 27 is a longitudinal section of the nozzle of
Figure 27 in an outlet closed position;

Figure 28 is a longitudinal section of the nozzle of
Figure 27 in a purge position;

Figure 29is alongitudinal section of part of the nozzle
of Figure 27 in a failsafe position;

Figure 30 is a perspective view of the flow regulator
of the nozzle of Figure 27;

Figure 31 is a partially cut away perspective view of
the flow regulator of Figure 30;

Figure 32 is an end view of the flow regulator of Fig-
ure 30 showing the flow of fluid around the flow reg-
ulator;

Figure 33 is a top view of the nozzle of Figure 27;
Figure 34 is a top view of a nozzle for a heat sup-
pression system according to a fifth embodiment of
the present invention;

Figure 35 is a section view of the nozzle of Figure
34 shown in a outlet closed position; and

Figure 36 is a section view of the nozzle of Figure
34 shown in a outlet open position.

DETAILED DESCRIPTION OF THE DRAWINGS

[0117] Reference is firstly made to Figures 1 and 2,
perspective and section views of a nozzle for a heat sup-
pression system, generally indicated by reference nu-
meral 1010, according to an embodiment of the present
invention.

[0118] The nozzle 1010 comprises a nozzle body 1020
having a first body portion 1022 and a second body por-
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tion 1024. The nozzle 1010 further comprises an inlet
1030 defined by the first body portion 1022 and a first
outlet 1040 defined by the first body portion 1022 and
the second body portion 1024. The nozzle body 1020
defines a passageway 1070 extending between the inlet
1030 and the outlet 1040.

[0119] Within the passageway 1070 is a flow regulator
1050 which is mounted around an internal support mem-
ber 1060. The internal support member 1060 is integral
with the second body portion 1024. The internal support
member 1060 and the second body portion 1024 are, in
normal use, substantially axially fixed with respect to the
first body portion 1022 by means of a compression spring
1064.

[0120] The flow regulator 1050 is rotationally fixed to
the first body portion 1022 by means of a first pin 1026.
Referring to Figure 3, a perspective view of the flow reg-
ulator 1050 of the nozzle 1010 of Figure 1, the flow reg-
ulator 1050, defines an external groove 1052 for receiv-
ing the first pin 1026.

[0121] Referring back to Figure 2, the internal support
member external surface 1066 defines a second pin 1054
which is received within a complementary internal helical
path 1056 defined by the flow regulator internal surface
1058 (best seen in Figure 4).

[0122] The internal support member 1060 also has an
internal passageway 1080 having an inlet port 1082 and
an outlet port 1084. Fluid flowing through the nozzle 1010
can enter the supportmember passageway 1080 through
theinlet port 1082 and travel down the passageway 1080
and exits through the outlet port 1084 before passing
through a second nozzle outlet 1090 defined by the sec-
ond body portion 1024. Mounted to the second nozzle
outlet 1090 is a fogger 1092 adapted to generate a fog
of spray from the liquid leaving the internal support mem-
ber passageway 1080.

[0123] Movement of the flow regulator 1050 will now
be described. The flow regulator 1050 is movable from
a first position, shown in Figure 5, in which the flow reg-
ulator internal surface 1058 covers the internal support
member passageway inlet port 1082, preventing flow en-
tering the passageway 1080. Similarly, a raised section
1057 of the flow regulator external surface (best seen on
Figure 3) sealingly engages and prevents flow through
the first body outlet 1040.

[0124] A rotational force is applied to an internal sup-
port member end cap 1062 to rotate the internal support
member 1060 and the second body portion 1024. As the
flow regulator 1050 is rotationally fixed to the first body
portion 1022 by the pin 1026, the flow regulator 1050
cannot rotate with the internal support member 1060.
However, the rotation of the internal support member
1060 creates axial movement of the flow regulator 1050
due to the pin 1054 connecting the external surface 1066
of the support member 1060 and the internal surface
1058 of the flow regulator 1050. As the flow regulator
1050 moves, the internal passageway inlet port 1082 is
uncovered allowing flow to enter the internal passageway



13 EP 2 822 697 B1 14

1080 and leave through the second outlet nozzle 1090
(as shown in Figure 6). Similarly, as the flow regulator
1050 travels, the first nozzle outlet 1040 is uncovered.
Referring to Figure 3, itwill be noted that the flow regulator
1050 defines an angled deflection surface 1100. Refer-
ring back to Figure 6, the deflection surface 1100 deflects
flow through the first nozzle outlet 1040. However, as the
deflection surface 1100 is angled, the first nozzle outlet
1040 which extends around a perimeter of the nozzle
body 1020 is opened gradually as flow regulator raised
section 1057 has a longer bottom surface 1102 than top
surface 1104 in the orientation shown in Figure 6. The
effect of the angled deflection surface 1100 is to create
a wall of water which gradually increases in size as the
flow regulator moves from the first position shown in Fig-
ure 5 to the second position which is shown in Figure 7.
In the second position both the inlet port 1082 and the
nozzle outlets 1040, 1090 are fully open.

[0125] Referring to Figure 8, comprising Figures 8a to
8d, the flow of fluid through the first outlet 1040 is shown
schematically with Figure 8a showing the flow at the po-
sition in which the flow regulator raised section top sur-
face 1104 has passed by the first nozzle outlet 1040 and
shows the increasing volume of flow through the outlet
1040 to the position shown in Figure 8d in which the entire
flow regulator raised section 1057 has passed the outlet
1040 and there is full flow through the first nozzle outlet
1040. This is the flow regulator position shown in Figure
7. The flow pattern shown in Figure 8b is created by an
intermediate position of the flow regulator 1050 similar
to the position shown in Figure 6. The flow pattern shown
in Figure 8c is another intermediate position generated
by a flow regulator position somewhere between the po-
sitioning in Figures 6 and 7.

[0126] Reference is now made to Figures 9 and 10,
perspective and section views of a heat suppression sys-
tem nozzle 2010 according to a second embodiment of
the present invention. Similar to the nozzle 1010 of Fig-
ures 1 to 8, the nozzle 2010 of this second embodiment
comprises a nozzle body 2020 having a first body portion
2022 and a second body portion 2024. The nozzle 2010
comprises an inlet 2030 defined by the first body portion
2022 and an outlet 2040 defined by the first body portion
2022 and the second body portion 2024. The nozzle body
2020 defines a passageway 2070 extending between the
inlet 2030 and the outlet 2040.

[0127] Thefirstbody portion 2022 comprises a rotating
section 2022a and a fixed section 2022b. The rotating
section 2022a is adapted to rotate with respect to the
fixed section 2022b driven by a motor 2700 (shown in
Figure 10) mounted to four fixing members 2200a-d de-
fined by the first body fixed section 2022b, the motor
2700, in use, engaging with a gear surface 2204 defined
by the first body rotating section 2022a, rotation of the
motor 2700 resulting in rotation of the first body rotating
section 2022a. It will be seen, particularly from Figure
10, the outlet 2040 is defined by the first body portion
rotating section 2022a and the second body portion 2024.
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[0128] Within the nozzle passageway 2070 is a flow
regulator 2050 which is mounted around an internal sup-
port member 2060. The internal support member 2060
isintegral with the second body portion 2024. The internal
support member 2060 extends, at an end 2025 distal to
the second body portion 2024, through an opening de-
fined by the first body portion 2022 where it is attached
to an end cap 2062. Mounted to the end of the internal
support member 2060, adjacent the end cap 2062, is a
compression spring 2064. The compression spring 2064
is retained in a chamber 2065 defined by the internal
support member 2060, the end cap 2062 and the first
body portion 2022, the purpose of the compression
spring 2064 will be discussed in due course.

[0129] Referring to Figure 10, and introducing Figure
11, a perspective view of the nozzle 2010 of Figure 9 with
the first body portion rotating section 2022a removed, a
bearing race 2300 is provided between the first body por-
tion rotating section 2022a and the first body portion fixed
section 2022b to facilitate rotation of the first body portion
rotating section 2022a around the first body portion fixed
section 2022b. The bearing race 2300 allowing the first
body portion rotating section 2022a to be fixed to the first
body portion fixed section 2022b, while still ensuring axial
load can be transferred between the two.

[0130] Referring back to Figure 10, the flow regulator
2050 is adapted to move, upon rotation of the first body
member rotating section 2022a, axially along the internal
support member 2060.

[0131] Reference is now made to Figures 12 and 13,
perspective views of the flow regulator 2050, and the
second body portion 2024 and the internal support mem-
ber 2060 respectively. From Figure 12 it will be noted
that the flow regulator 2050 defines an internal thread
2250 and from Figure 13, the internal support member
2060 defines an external thread 2252, the threads 2250,
2252 adapted to cooperate to create relative movement
between the flow regulator 2050 and the inner support
member 2060. Referring back to Figure 12, the flow reg-
ulator 2050 defines an external groove 2052 adapted to
receive a pin 2026. The pin 2026 is shown on Figure 10
and is fixed relative to the first body member rotating
section 2022a. As the first body portion rotating section
2022a rotates, the pin 2026 rotates the flow regulator
2050. As the flow regulator 2050 is threadedly attached
to the internal support member 2060, the flow regulator
2050 moves in an axial direction as it rotates about the
internal support member 2060. This rotation is used to
create and control the flow patterns generated by fluid
flowing through the nozzle 2010.

[0132] The operation of the nozzle 2010 and the flow
pattern generated, will now be discussed with reference
to Figures 14a to 14e, a series of longitudinal sections
showing the operation of the nozzle 2010 of Figure 9. In
Figure 14a, the flow regulator 2050 is in an outlet closed
position in which a raised profile 2057 defined by the flow
regulator 2050 is covering the nozzle outlet 2040. The
flow regulator 2050 also covers an internal support mem-
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ber inlet 2082 which connects the nozzle passageway
2070 to an internal passageway 2080 defined by the in-
ternal support member 2060. Rotation of the first body
portion rotating section 2022a results in rotation of the
flow regulator 2050 which, as shown in Figure 14b cre-
ates movement of the flow regulator 2050 away from the
end cap 2062. This movement allows for an increasing
portion of the flow regulator raised profile 2057 to pass
by the nozzle outlet 2040 with each rotation thereby in-
creasing the length of the flow pattern generated.
[0133] Referringto Figure 15, an end view of the nozzle
2010 showing a first flow pattern, when the narrowest
portion of the flow regulator raised profile 2057 passes
the outlet 2040, a jet 2500 of water will be emitted from
the nozzle outlet 2040. Referring to Figure 16, an end
view of the nozzle 2010 showing a second flow pattern,
as the flow regulator 2050 rotates this jet 2500 of water
will rotate around the outlet 2040 increasing only slightly
in width. Referring to Figure 17, after a few revolutions
the jet 2500 has become a wedge which, as shown in
Figure 18, can also be rotated to a desired position. This
permits the creation of, for example, a water wall in spe-
cific areas or provides strength in specific regions of a
water wall mosaic which can be used, for example, in
high winds to create stronger sections. Further flow pat-
terns can be seen in Figure 19 demonstrating the ability
to direct up, down, left or right an arc of a particular width.
[0134] Figure 14b also shows that the internal support
member passageway inlet 2082 has been opened allow-
ing fluid to flow down the internal support member pas-
sageway 2080 and exit through a fogger 2092 mounted
within a fogger chamber 2094 defined by a fogger hous-
ing 2097.

[0135] Figure 14c shows the nozzle 2010 in the outlet
2040 fully open position (the flow pattern 2500 being
shown in Figure 20, an end view of the nozzle 2010 of
Figure 1 showing the flow pattern 2500 in the outlet fully
open in configuration).

[0136] Referring to Figure 14c once more, in this outlet
2040 fully open position the flow regulator 2050 is en-
gaged with a series of pins 2096 connected to the fogger
housing 2097. Referring to Figure 14d, continued rotation
of the first body portion rotating section 2022a applies a
force to pins 2096 allowing increased water flow through
the fogger chamber 2094, thereby purging the fogger
chamber 2094 and the fogger 2092 of any debris which
may be introduced into the nozzle 2010 through the flow
of fluid into the inlet 2030.

[0137] At this point the flow regulator 2050 is tight up
against the second body portion 2024, and further travel
ofthe flow regulator 2050 with respect to the second body
portion 2024 is not possible. Referring back to Figure
12b, the pin 2026 has reached the end (indicated by po-
sition ’x’) of the linear portion 2052b of the groove 2052.
Further rotation of the flow regulator 2050 is possible
however if the flow regulator 2050 and second body por-
tion 2024 move together, this movement is accommo-
dated by the flow regulator 2050 by a helical section
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2052a of the groove 2052.

[0138] This additional movement is used to purge the
nozzle outlet 2040 as shown in Figure 14e. In this con-
figuration, continued rotation of the flow regulator 2050
pushes the second body portion 2024 and internal sup-
port member 2060 away from the first body portion 2022
against the action of the spring 2064. This opens the
outlet 2040 allowing the flow of water to clear the outlet
2040.

[0139] Rotation of the first body rotating section 2022a
in the opposite direction or just releasing the motor will
create movement of the flow regulator 2050 towards the
end cap 2062 allowing the second body portion 2024 and
the purged fogger chamber 2094 to return to the position
shown in Figure 14a under the action of their respective
springs 2064.

[0140] A third embodiment of the present invention will
now be described. The nozzle 3010 of the third embod-
iment is shown in perspective view in Figure 21. Essen-
tially the nozzle 3010 is similar to the nozzle 2010 of the
second embodiment however this nozzle 3010 includes
anindex mechanism 3061 to allow for the outlet gap 3041
to be set at one of three predetermined positions. The
outletgap 3041 is the gap between the opposed surfaces
3352, 3354 of the first and second body portions 3022,
3024 which define the first nozzle outlet 3040.

[0141] Reference is made to Figures 22 and 23, per-
spective and side views of a portion of the nozzle 3010
of Figure 21, Figure 22 showing the end of the nozzle
3010 with a nozzle end cap 3062 in place and Figure 23
showing the end of the nozzle 3010 with the end cap
3062 removed. The end cap 3062 is part of an index
mechanism 3061 and supports three index pins 3063 of
which two are visible in Figure 22. The index pins 3063
extend radially inwardly into the interior of the end cap
3062 and cooperate with an index path 3067 defined by
the surface of the first body portion 3022 (Figure 23).
[0142] The operation of the nozzle 3010 and the effect
of the index mechanism 3061 is shown in Figures 24a to
24c, a series of longitudinal sections showing part of the
operation cycle of the nozzle 3010 of Figure 21.

[0143] The sequence starts with Figure 24a which
shows the nozzle 3010 in the outlet 3040 open configu-
ration at a smallest outlet gap 3041 position. The steps
prior to this part of the sequence, that is the opening of
the nozzle outlet 3040 from a fully closed position to the
fully open position, are substantially the same as shown
in Figures 14a to 14c which refer to the second embod-
iment of the nozzle 2010. Referring to Figure 24a, rotation
of the first body portion rotating section 3022a by the
motor 3070 advances the flow regulator 3050 due to the
interaction between the internal support member 3060
and the flow regulator 3050 through the threaded con-
nection 3250, 3252. The flow regulator 3050 presses on
to push the fogger chamber 3094 away from the second
body section 3024 to purge the fogger 3092. In the po-
sition shown in Figure 24a, the flow regulator 3050 has
reached the end of the passageway 3070.
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[0144] As shown in Figure 24b, continued further rota-
tion of the flow regulator 3050 by the motor 3700 applies
a push force to the second body section 3024 by the flow
regulator 3050. Referring back to Figure 23 this will move
the index mechanism 3061 from position A to position B
as a linear movement and then cause rotation of the sec-
ond body member 3024 as the index moves from position
B to position C which purges the nozzle outlet 3040. This
is the position shown in Figure 24b. Removal of the drive
force by the motor 3700 will draw the second body portion
3024 towards the first body portion 3022 under the action
of the spring 3064, firstly in a linear movement from po-
sition C to position D and then rotationally to position E,
which is 5 millimetres axially advanced from position A
for a larger gap 3041 as shown in Figure 24a. Once
locked in position E, with the 5 millimetre larger outlet
gap 3041, the flow regulator 3050 can be moved by fur-
ther rotation of the first body portion rotating section
3022a to a desired segment shape which will be of sig-
nificantly greater volume due to the larger outlet gap
3041. An example of a flow pattern is shown in Figure
25 an end view of the nozzle 3010 of Figure 21 showing
a flow pattern with the outlet gap set at position E. Re-
ferring back to Figure 23 and Figure 24c, further rotation
in the rotating direction of the motor 3700, will repeat the
previously described movement of the second body por-
tion 3024 away from the first body portion 3022, however,
starting from position E, the next rest point is position F
which is 10 millimetres axially advanced from position A
providing a still larger operating gap 3041.

[0145] Clearly, although only three positions are
shown on the index path 3067, any number of positions
could be predetermined to set the gap.

[0146] A further feature of the third embodiment are
protrusions 3350, which are, for clarity, shown only in
Figure 24b, a perspective view of the first body portion
rotating section 3022a, which extend outwardly from the
outlet surface 3352 defined by the first body portion 3022
towards the second body portion 3024. These protru-
sions 3350 are provided to prevent debris and scale col-
lecting between the outlet surfaces 3352, 3354 defined
by the first and second body portions 3022, 3024. In the
minimum flow gap position shown in Figure 24a, these
protrusions 3350 scrape the second body portion outlet
surface 3354 as the first body portion rotating section
3022a rotates under the action of the motor 3700. It will
be understood that the features of this embodiment such
as the index mechanism 3061 and the scraper protru-
sions 3350 could be applied to any of the embodiments
and are not considered to be necessarily grouped togeth-
er in a single embodiment.

[0147] Referenceis now made to Figure 26, a perspec-
tive view of a nozzle for a heat suppression system gen-
erally indicated by reference numeral 4010, and Figure
27, a section view of the nozzle 4010 of Figure 26 in a
nozzle closed configuration.

[0148] The nozzle 4010 comprises a nozzle body 4020
having a first body portion 4022 and a second body por-
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tion 4024. The nozzle first body portion 4022 has a ro-
tating section 4022a and a fixed section 4022b. The ro-
tating section 4022a is adapted to rotate with respect to
the fixed section 4022b driven by a motor 4700 mounted
to four fixing members 4200 defined by the first body
fixed section 4022b. The motor 4700, in use engages
with a gear surface 4202 defined by the first body rotating
section 4022a, rotation of the motor 700 resulting in ro-
tation of the first body rotating section 4022a.

[0149] Thenozzle 4010 further comprisesaninlet4030
and a first outlet 4040, the first outlet 4040 being defined
by the first body portion rotating section 4022a and the
second body portion 4024. The outlet 4040 is particularly
defined by a first body portion surface 4352 and a second
body portion surface 4354, the surfaces 4352 and 4354
being opposed and separated by an outletgap 4041. The
nozzle body 4020 defines a passageway 4070 extending
between the inlet 4030 and the first outlet 4040. Within
the passageway 4070 is a flow regulator 4050 which is
mounted around an internal support member 4060, the
flow regulator 4050 and internal support member 4060
connected by a threaded connection 4052. The flow reg-
ulator 4050 comprises a flow regulator body 4051 a and
a flow regulator cone 4051 b. As in earlier embodiments
the first body portion rotating section 4022a is connected
and rotationally fixed to the flow regulator 4050 by a first
pin 4026.

[0150] The internal support member 4060 defines a
passageway 4080 which in contrast to the earlier em-
bodiments has an inlet 4082 external of the nozzle body
4022. An external inlet 4082 permits connection of a high
pressure water line for example. The support member
passageway 4080 also includes a services conduit
4080a for carrying services through the nozzle 4010.
[0151] The second body portion 4024 comprises an
internal section 4024a and an external section 4024b,
the internal and external sections 4024a, 4024b connect-
ed by a course thread 4025 the external section 4024b
defining a part of the first outlet 4040. The flow regulator
body 4051 a is pinned to the flow regulator cone 4051 b
by means of a second pin 4053a. The pin 4053a engages
a circumferential groove 4055a defined by the flow reg-
ulator cone 4051 b. This arrangement allows rotation of
the flow regulator body 4051a with respect to the flow
regulator cone 4051b but prevents axial movement of
the flow regulator body 4051a with respect to the flow
regulator cone 4051 b. A third pin 4053b is provided be-
tween the internal support member 4060 and the flow
regulator cone 4051b and engages an axial groove
4055b defined by the internal support member 4060. This
relationship rotationally locks the flow regulator cone
4051b and the inner support member 4060 but allows
axial movement between the flow regulator cone 4051b
and the inner support member 4060. The flow regulator
cone 4051 b defines an external detent 4059 which en-
gages an internal surface groove 4099 defined by the
second body portion internal section 4024a. The purpose
of these arrangements described will become clear in
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due course.

[0152] The nozzle further includes a fogger 4092 at-
tached to the end of the internal support member 4060
and an end cap 4062 which is connected to the second
body portion internal section 4024a by a key 4800 which
engages a complementary groove 4802 defined by the
second body portion internal section 4024a. The key and
groove 4800, 4802 between the end cap 4062 and the
second body portion internal section 4024a allows rota-
tional but not axial movement between these two com-
ponents.

[0153] Figure 33, a top view of the nozzle 4010 of Fig-
ure 26, shows the end cap 4062 is also engaged with the
second body portion external section 4024b by a series
of extending fingers 4804 which permit relative move-
ment in an axial direction between the second body por-
tion external section 4024b and the end cap 4062, but
prevents axial movement between these two compo-
nents.

[0154] The flow regulator 4050 is shown in perspective
view in Figure 30, in a perspective cutaway view in Figure
31 and in an end view, in use, in Figure 32. As can be
seen from these figures, the flow regulator body 4051 a
defines a raised section 4057 having a radius geometry
profile 4850 adapted to catch the flow of fluid as it flows
around the flow regulator body 4051 a and eject the flow
through the nozzle outlet 4040. Referring to Figure 31, it
will be noted that the flow regulator body 4051a defines
an internal thread 4052a adapted to engage an external
thread defined by the internal support member 4060 to
form the threaded connection 4052.

[0155] The operation of the nozzle 4040 will now be
described with reference to Figure 27 to 29 side views
of the nozzle in the closed, purge and failsafe positions.
As the motor 4700 rotates the first body portion rotating
section 4022a, the engagement between the first pin
4026 and the flow regulator body 4051a causes rotation
of the flow regulator body 4051a and axial movement of
the flow regulator 4050 along the internal support mem-
ber 4060 due to the threaded connection 4052, providing
an opening at the outlet 4040. As fluid flows through the
nozzle passageway 4070, it will hit the upstanding radius
geometry section 4850 and be directed out of the nozzle
outlet 4040. The angle of the arc generated depends on
how much of the first outlet 4040 is covered by the flow
regulator raised section 4057. An arc of anything be-
tween 60 and 360 degrees can be generated in this em-
bodiment.

[0156] As the flow regulator 4050 is rotated, the de-
flector cone 4051b which is rotationally fixed by the third
pin 4053b, travels axially with the flow regulator body
4051a and forces rotation of the second body portion
internal section 4024a due to the interaction between the
deflector cone detent 4059 and the second body portion
internal section helical groove 4099. Rotation of the in-
ternal section 4024a, which is axially fixed relative to the
end cap 4062 by virtue of key 4800, creates axial move-
ment of the external section 4024b due to the coarse
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threaded connection 4025 between the two components
allowing for adjustment of the outlet gap 4041. Further
movement of the flow regulator 4050 results in a purge
position, similar to the nozzles of earlier embodiments,
inwhich the fogger 4092 is purged, as shown in Figure 28.
[0157] The nozzle 4010 includes a failsafe mode in
which, in the event of failure of the motor, the flow of fluid
will engage with bosses 5000 defined by an internal sur-
face 5001 of the first body portion rotating section 4022a
creating rotation of the first body portion rotating section
4022a in the opposite direction to the motor 4700 direc-
tion, winding the flow regulator 4050 back into the first
body section 4022, returning the outlet gap 4041 to its
largest size, as shown in Figure 29, section of the nozzle
4010 in failsafe mode.

[0158] Referring now to figures 34, 35 and 36; top sec-
tion (outlet closed) and section (outlet open) views of a
nozzle 5100 according to a fifth embodiment of the
present invention. The nozzle has many identical fea-
tures to nozzles ofthe second and third embodiment how-
ever this nozzle 5100 includes an external collar 5110 to
selectively open or close this portion of the nozzle outlet
5140. The collar 5110 is mounted to a collar frame 5112
and adapted to slide from an outlet open position shown
in figures 34 and 36 to an outlet closed position shown
in figure 35. It can be seen from figure 35 that the collar
5110 is a cylinder 5114 with a leading edge 5116 which
is cut at an angle to the sides of the cylinder 5114. This
means that the sides of the cylinder 5114 have a shortest
length "G" and a longest length "F".

[0159] The effect of this arrangement is that the outlet
5140 can be partially closed or, indeed, fully closed by
the positioning of the collar 5110 with respect to the outlet
5140. The collar 5110 is moved by means of a motor
5700 rotating the frame 5112 and collar 5110, a detent
5118 onthe nozzle outlet 5140, engaging a helical groove
5120 defined by the collar 5110, the interaction between
the detent 5118 and the collar 5110 converting the rota-
tional movement of the collar 5110 into an additional axial
movement

[0160] Various improvements and modifications can
be made to the above described embodiments without
departing from the scope of the invention. For example,
the surface protrusions of the third embodiment may be
applicable to any of the other embodiments to facilitate
cleaning of a nozzle outlet. Similarly features described
in relation to one or more embodiments are not restricted
to the one or more embodiments in relation to which they
are described and may be taken in isolation from one
embodiment and applied to another embodiment within
the scope of the following claims.

Claims

1. A nozzle (1010) for a heat suppression system, the
nozzle (1010) comprising:
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a nozzle body (1020), the nozzle body (1020)
defining aninlet (1030), a first outlet (1040), and
a passageway (1070), the passageway (1070)
providing fluid communication between the inlet
(1030) and the first outlet (1040), the first outlet
(1040) extending at least partially around a pe-
rimeter of the body (1020); and

a flow regulator (1050) located at least partially
within the passageway (1070) and being mov-
able with respect to the body (1020), movement
of the flow regulator (1050) selectively opening
or closing at least one portion of the first outlet
(1040),

wherein the fluid directed through the first outlet
(1040) forms a fluid flow pattern extending away
from the nozzle (1010), and

wherein movement of the flow regulator (1050)
and/or relative movement of a first body portion
(1022) of the body (1020) and a second body
portion (1024) of the body (1020) changes a cir-
cumferential extent of the fluid flow pattern.

2. A nozzle (1010) according to claim 1, wherein the

first outlet (1040) defines an opening which is ad-
justable in size and, optionally,

wherein the inlet (1030) is defined by the first
body portion (1022) and, optionally,

wherein the first outlet (1040) is defined by the
firstand second body portions (1022, 1024) and,
optionally,

wherein the first outlet (1040) defines an open-
ing defined by a gap between the first and sec-
ond body portions (1022, 1024), and the firstand
second body portions (1022, 1024) may be
adapted to move relative to one another so as
to adjust a size of the first outlet opening and,
optionally,

wherein the flow regulator (1050) is adapted to
engage one of the firstand second body portions
(1022, 1024) such that further movement of the
flow regulator

(1050) moves the engaged body portion with re-
spect to the other body portion (1024, 1022),
thereby increasing the size of the first outlet
(1040).

A nozzle (1010) according to claim 2, comprising a
motor (2700) for generating relative movement be-
tween the first and second body portions (2022,
2024).

A nozzle (1010) according to claim 2 or 3, wherein
the flow regulator (1050) defines a surface profile
(1057) adapted to sealingly engage an internal sur-
face of the nozzle body (1020) to regulate the flow
and, optionally,
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wherein, in a first position, the surface profile
(1057) sealingly engages the internal surface of
the nozzle body (1020) such that the first outlet
(1040) is closed and, optionally,

wherein, in the first position, the surface profile
(1057) sealingly engages the internal surface of
the nozzle body (1020) such that the inlet (1030)
is closed and, optionally,

wherein, in the first position, the flow regulator
(1050) is sealingly engaged with the first body
portion (1022) and, optionally,

wherein, in a second position, the surface profile
(1057) is displaced from the first outlet (1040)
permitting, in use, the fluid to flow from the pas-
sageway (1070) through the first outlet (1040)
and, optionally,

wherein, in the second position the flow regula-
tor (1050) may be sealingly disengaged from the
first body portion (1022).

5. A nozzle (1010) according to claim 4, wherein the

surface profile (1057) defines a surface section
(1100) adapted to direct fluid from the passageway
(1070) through the first outlet (1040).

A nozzle (1010) according to claim 5, wherein the at
least one fluid flow pattern changes in shape as the
flow regulator (1050) moves from the first position
towards the second position and, optionally,

wherein the atleast one fluid flow pattern chang-
es in shape as the flow regulator (1050) moves
beyond the second position and, optionally,
wherein the fluid flow pattern comprises at least
one arc, at least one segment or at least one
finger and, optionally,

wherein the circumferential extent of the fluid
flow pattern increases as the flow regulator
(1050) moves from the first position to the sec-
ond position and/or from the first position beyond
the second position.

A nozzle (1010) according to claim 5 or 6, wherein
the fluid exiting the first outlet (1040) forms a flow
patternin the form of a body of fluid which is rotatable
around a longitudinal axis of the nozzle body (1020)
and, optionally,

wherein a circumferential extent of the flow pat-
tern increases or decreases during rotation of
the flow pattern around the longitudinal axis of
the nozzle body (1020) and, optionally,

wherein a depth of the flow pattern or the dis-
tance the flow pattern extends from the nozzle
(1010) is changeable by relative movement of
component parts of the nozzle (1010).

8. A nozzle (1010) according to any of claims 2 to 7,
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comprising a second outlet (1090) and, optionally,

wherein the second outlet (1090) is defined by
the nozzle body (1020) and/or the flow regulator
(1050) and, optionally,

wherein the second outlet (1090) is at least par-
tially defined by the second body portion (1024).

A nozzle (1010) according to any of claims 2 to 8,
wherein the nozzle (1010) defines an internal geom-
etry which is adapted to create a turbulent flow in the
nozzle (1010) and, optionally, wherein the nozzle in-
let (1030) is angled with respect to a longitudinal axis
of the nozzle body (1020), the nozzle inlet (1030) is
at right angles to the longitudinal axis of the nozzle
body (1020) or the nozzle inlet (1030) is at an acute
angle to the longitudinal axis of the nozzle body
(1020).

A nozzle (1010) according to any of claims 2 to 9,
wherein the nozzle inlet (1030) is movable with re-
spect to the nozzle body longitudinal axis and, op-
tionally, wherein the nozzle inlet (1030) defines a
linear or helical flowpath.

A nozzle (1010) according to any of claims 2 to 10,
wherein flow through the nozzle (1010) is used to
drive a motor and, optionally,

wherein the nozzle (1010) comprises an energy
storage device which is adapted to harness and
store energy from the flow for use later and, op-
tionally,

wherein the energy storage device comprises a
spring (1064).

A nozzle (1010) according to any of claims 2 to 11,
wherein the nozzle body passageway (1070) is de-
fined by an internal surface of the body (1020) and
an external surface of the flow regulator (1050).

A nozzle (1010) according to any of claims 2 to 12,
comprising an internal support member (1060) ex-
tending at least partially into the nozzle body pas-
sageway (1070) and, optionally,

wherein the internal support member (1060) ex-
tends the full length of the passageway (1070)
and, optionally,

wherein the internal support member (1060) is
axially aligned with a longitudinal axis of the noz-
zle body (1020) and, optionally,

wherein the internal support member (1060)
supports the flow regulator (1050) and, option-
ally,

wherein the internal support member (1060) de-
fines at least one throughbore (1080) which is
adapted to carry services including at least one
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of water, steam, probes, wires and cables and,
optionally,

wherein the internal support member through-
bore (1080) is in fluid communication with the
nozzle body passageway (1070) and, optionally,
wherein the internal support member (1060) de-
fines an external surface adapted to co-opera-
tively engage with a surface of a throughbore of
the flow regulator (1050) and, optionally,
wherein the flow regulator (1050) is movable
with respect to the internal support member
(1060) and, optionally,

wherein the flow regulator (1050) is fixed axially
orrotationally with respect to the internal support
member (1060) and, optionally,

wherein the nozzle body passageway (1070) is
defined by an internal surface of the body
(1020), an external surface of the flow regulator
(1050) and a portion of the external surface of
the internal support member (1060) and, option-
ally,

wherein the internal support member (1060) is
integral with or separate from the nozzle body
(1020) and, optionally,

wherein the internal support member (1060) is
integral with the second body portion (1024)
and, optionally,

wherein the flow regulator (1050) is adapted to
move axially and/or rotationally with respect to
the nozzle body (1020) and, optionally,
wherein the flow regulator (1050) is adapted to
move axially and/or rotationally with respect to
the first body portion (1022) and, optionally,
wherein the flow regulator (1050) is adapted to
move axially and/or rotationally with respect to
the second body portion (1024) and, optionally,
wherein the flow regulator (1050) is adapted to
move axially with respect to the first and second
body portions (1022, 1024), the second body
portion (1024) and the internal support member
(1060) being adapted to move rotationally with
respect to the first body portion (1022) and the
flow regulator (1050) and, optionally,

wherein the flow regulator (1050) is rotatable
with respect to the second body portion (1024)
and the internal support member (1060), and
the flow regulator (1050) is movable axially with
respect to the nozzle body (1020) and the inter-
nal support member (1060) and, optionally,
wherein the first body portion (2022) has a ro-
tating part (2022a) and a fixed part (2022b), the
rotating part (2022a) adapted to rotate with re-
spect to the fixed part (2022b) so as to rotate
the flow regulator (2050) and, optionally,
wherein the internal support member (1060) and
the second body portion (1024) are integral and
the first outlet opening is adjustable by applica-
tion of an axial and/or a rotational force to the
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internal support member (1060) and, optionally,
wherein an outlet surface (3352) defined by the
first body portion (3022) is adapted to engage
an outlet surface (3354) defined by the second
body portion (3024) and, optionally,

wherein atleast one of the outlet surfaces (3352,
3354) defines a profile (3350) adapted to clean
the other of the outlet surfaces (3354, 3352) as
a consequence of rotation of one of the first and
second body portions (3022, 3024) with respect
to the other of the body portions (3024, 3022).

14. A nozzle (1010) according to any of claims 2 to 13,

wherein the firstoutlet opening is adjustable between
a plurality of predetermined settings or within a pre-
determined range and, optionally,

comprising an adjustment mechanism adapted
to adjust the first outlet opening and, optionally,
wherein the adjustment mechanism comprises
anindexing mechanism (3061) having a plurality
of settings each defining a first outlet opening
and, optionally,

wherein the indexing mechanism (3061) is bi-
ased toapositionin which the first outlet opening
is open.

15. A method of suppressing heat emitted by a flare at

an installation, the method comprising:

providing a nozzle (1010) having a nozzle body
(1020) and a flow regulator (1050), the nozzle
body (1020) defining an inlet (1030), a first outlet
(1040) and a passageway (1070), the first outlet
(1040) extending at least partially around a pe-
rimeter of the body (1020);

flowing a flow of fluid through the nozzle body
(1020);

moving the flow regulator (1050) with respect to
the body to selectively open or close atleastone
portion of the first outlet (1040) to generate a
fluid flow pattern through the first outlet (1040)
which extends away from the nozzle and which
is adapted to provide a heat suppression barrier
between a flare and an installation; and
moving the flow regulator (1050) and/or moving
a first body portion (1022) of the body (1020)
and a second body portion (1024) of the body
(1020) relative to one another so as to change
a circumferential extent of the fluid flow pattern.

Patentanspriiche

Duse (1010) fir ein Hitzeverdrangungssystem, wo-
bei die Duse (1010) Folgendes umfasst:

einen Dusenkoérper (1020), wobei der Disen-
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kérper (1020) einen Einlass (1030), einen ersten
Auslass (1040) und einen Durchgang (1070) de-
finiert, wobei der Durchgang (1070) eine Fluid-
kommunikation zwischen dem Einlass (1030)
und dem ersten Auslass (1040) bereitstellt, wo-
bei sich der erste Auslass (1040) zumindest teil-
weise um einen Umfang des Kérpers (1020) er-
streckt; und

einen Durchflussregler (1050), der sich zumin-
destteilweise indem Durchgang (1070) befindet
und in Bezug auf den Kérper (1020) beweglich
ist, wobei die Bewegung des Durchflussreglers
(1050) selektiv mindestens einen Teil des ersten
Auslasses (1040) 6ffnet oder verschlief3t,
wobei das Fluid, das durch den ersten Auslass
(1040) geleitet wird, ein Fluidstromungsmuster
bildet, das sich von der Dise (1010) weg er-
streckt und

wobei die Bewegung des Durchflussreglers
(1050) und/oder die relative Bewegung eines
ersten Korperabschnitts (1022) des Korpers
(1020) und eines zweiten Ko&rperabschnitts
(1024) des Koérpers (1020) eine Umfangsaus-
dehnung des Fluidstromungsmusters andert.

Duse (1010) nach Anspruch 1, wobei der erste Aus-
lass (1040) eine Offnung definiert, die hinsichtlich
ihrer GréRe verstellbar ist und gegebenenfalls
wobei der Einlass (1030) durch den ersten Kérper-
abschnitt (1022) definiert wird und gegebenenfalls
wobeidererste Auslass (1040) durch den erstenund
zweiten Kdrperabschnitt (1022, 1024) definiert wird
und gegebenenfalls

wobei der erste Auslass (1040) eine Offnung defi-
niert, die durch eine Liicke zwischen dem ersten und
zweiten Kdrperabschnitt (1022, 1024) definiert wird
und der erste und zweite Kdrperabschnitt (1022,
1024) angepasst sein kdnnen, um sich in Bezug auf-
einander zu bewegen, um eine GréRe der ersten
Auslassoéffnung zu verstellen und gegebenenfalls
wobei der Durchflussregler (1050) angepasstist, um
in einen des ersten und zweiten Kérperabschnitts
(1022, 1024) einzugreifen, sodass eine weitere Be-
wegung des Durchflussreglers (1050) den in Eingriff
stehenden Kérperabschnitt in Bezug auf den ande-
ren Kdrperabschnitt (1024, 1022) bewegt, wodurch
die GroéRe des ersten Auslasses (1040) vergroRert
wird.

Duse (1010) nach Anspruch 2, umfassend einen Mo-
tor (2700) zum Erzeugen einer relativen Bewegung
zwischen dem ersten und zweiten Korperabschnitt
(2022, 2024).

Duse (1010) nach Anspruch 2 oder 3, wobei der
Durchflussregler (1050) ein Oberflachenprofil
(1057) definiert, das angepasst ist, um dichtend in
eine Innenflache des Disenkoérpers (1020) einzu-
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greifen, um den Durchfluss zu regeln und gegebe-
nenfalls

wobei das Oberflachenprofil (1057) in einer ersten
Position dichtend in die Innenflache des Dusenkor-
pers (1020) eingreift, sodass der erste Auslass
(1040) verschlossen ist und gegebenenfalls

wobei das Oberflachenprofil (1057) in der ersten Po-
sition dichtend in die Innenflache des Dlisenkorpers
(1020) eingreift, sodass der Einlass (1030) ver-
schlossen ist und gegebenenfalls

wobei der Durchflussregler (1050) in der ersten Po-
sition dichtend mit dem ersten Korperabschnitt
(1022) in Eingriff steht und gegebenenfalls

wobei das Oberflachenprofil (1057) in einer zweiten
Position von dem ersten Auslass (1040) verschoben
ist, wodurch bei der Verwendung ermdglicht wird,
dass das Fluid von dem Durchgang (1070) durch
den ersten Auslass (1040) strémt und gegebenen-
falls

wobei der Durchflussregler (1050) in der zweiten Po-
sition dichtend aul3er Eingriff mit dem ersten Kérper-
abschnitt (1022) gebracht werden kann.

Duse (1010) nach Anspruch 4, wobei das Oberfla-
chenprofil (1057) einen Oberflachenabschnitt
(1100) definiert, der angepasstist, um Fluid aus dem
Durchgang (1070) durch den ersten Auslass (1040)
zu leiten.

Duse (1010) nach Anspruch 5, wobei das mindes-
tens eine Fluidstrémungsmuster seine Form &ndert,
wenn sich der Durchflussregler (1050) von der ers-
ten Position zu der zweiten Position bewegt und ge-
gebenenfalls

wobei das mindestens eine Fluidstromungsmuster
seine Form andert, wenn sich der Durchflussregler
(1050) Uber die zweite Position hinaus bewegt und
gegebenenfalls

wobei das Fluidstrdmungsmuster mindestens einen
Bogen, mindestens ein Segment oder mindestens
einen Finger umfasst und gegebenenfalls

wobei die Umfangsausdehnung des Fluidstro-
mungsmusters zunimmt, wenn sich der Durchfluss-
regler (1050) von der ersten Position zu der zweiten
Position und/oder von der ersten Position Uber die
zweite Position hinaus bewegt.

Duse (1010) nach Anspruch 5 oder 6, wobei das
Fluid, das aus dem ersten Auslass (1040) austritt,
ein Strémungsmuster in der Form eines Korpers aus
Fluid bildet, das um eine Langsachse des Disen-
kérpers (1020) gedreht werden kann und gegebe-
nenfalls

wobei eine Umfangsausdehnung des Strémungs-
musters wahrend der Drehung des Strémungsmus-
ters um die Langsachse des Diisenkorpers (1020)
zunimmt oder abnimmt und gegebenenfalls

wobei eine Tiefe des Strdmungsmusters oder der
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Abstand, in dem sich das Strémungsmuster von der
Duse (1010) erstreckt durch eine relative Bewegung
von Komponententeilen der Diise (1010) gedndert
werden kann.

Duse (1010) nach einem der Anspriiche 2 bis 7, um-
fassend einen zweiten Auslass (1090) und gegebe-
nenfalls

wobei der zweite Auslass (1090) durch den Diisen-
korper (1020) und/oder den Durchflussregler (1050)
definiert wird und gegebenenfalls

wobei der zweite Auslass (1090) zumindest teilweise
durch den zweiten Kdérperabschnitt (1024) definiert
wird.

Duse (1010) nach einem der Anspriiche 2 bis 8, wo-
bei die Dise (1010) eine innere Geometrie definiert,
die angepasst ist, um eine turbulente Strémung in
der Duse (1010) zu erzeugen und gegebenenfalls
wobei der Diseneinlass (1030) in Bezug auf eine
Langsachse des Disenkoérpers (1020) abgewinkelt
ist, sich der Diseneinlass (1030) im rechten Winkel
zu der Langsachse des Disenkorpers (1020) befin-
det oder sich der Diseneinlass (1030) in einem spit-
zen Winkel zu der Langsachse des Disenkoérpers
(1020) befindet.

Duse (1010) nach einem der Anspriiche 2 bis 9, wo-
beider Diseneinlass (1030) in Bezug auf die Langs-
achse des Disenkdrpers beweglich ist und gegebe-
nenfalls wobei der Dlseneinlass (1030) einen line-
aren oder spiralférmigen Stromungspfad definiert.

Duse (1010) nach einem der Anspriiche 2 bis 10,
wobei die Strémung durch die Diise (1010) verwen-
det wird, um einen Motor anzutreiben und gegebe-
nenfalls

wobei die Duse (1010) eine Energiespeichervorrich-
tung umfasst, die angepasst ist, um Energie aus der
Strémung fiir eine spatere Verwendung zu kontrol-
lieren und zu speichern und gegebenenfalls

wobei die Energiespeichervorrichtung eine Feder
(1064) umfasst.

Duse (1010) nach einem der Anspriiche 2 bis 11,
wobeider Disenkdrperdurchgang (1070) durch eine
Innenflache des Kérpers (1020) und eine Aul3enfla-
che des Durchflussreglers (1050) definiert wird.

Duse (1010) nach einem der Anspriiche 2 bis 12,
umfassend ein inneres Stitzelement (1060), das
sich zumindest teilweise in den Dlsenkdérperdurch-
gang (1070) erstreckt und gegebenenfalls

wobei sich das innere Stiitzelement (1060) Gber die
gesamte Lange des Durchgangs (1070) erstreckt
und gegebenenfalls

wobei das innere Stiitzelement (1060) axial mit einer
Langsachse des Disenkoérpers (1020) ausgerichtet



29

ist und gegebenenfalls

wobei das innere Stltzelement (1060) den Durch-
flussregler (1050) abstiitzt und gegebenenfalls
wobei das innere Stitzelement (1060) mindestens
eine Durchgangsbohrung (1080) definiert, die ange-
passt ist, um Bestandteile zu enthalten, einschlie-
Rend mindestens eines von Wasser, Dampf, Son-
den, Drahten und Kabeln und gegebenenfalls
wobei die Durchgangsbohrung (1080) des inneren
Stltzelements mit dem Diisenkdrperdurchgang
(1070) in Fluidkommunikation steht und gegebenen-
falls

wobei das innere Stitzelement (1060) eine AuRen-
flache definiert, die angepasst ist, um zusammen-
wirkend in eine Flache einer Durchgangsbohrung
des Durchflussreglers (1050) einzugreifen und ge-
gebenenfalls

wobei der Durchflussregler (1050) in Bezug auf das
innere Stutzelement (1060) beweglich ist und gege-
benenfalls

wobei der Durchflussregler (1050) in Bezug auf das
innere Stitzelement (1060) axial oder drehend be-
festigt ist und gegebenenfalls

wobei der Disenkdrperdurchgang (1070) durch eine
Innenflache des Kérpers (1020), eine AuRenflache
des Durchflussreglers (1050) und einen Abschnitt
der AuRenflache des inneren Stiitzelements (1060)
definiert wird und gegebenenfalls

wobei das innere Stltzelement (1060) in den Diisen-
koérper (1020) integriert oder von diesem getrennt ist
und gegebenenfalls

wobei das innere Stiitzelement (1060) in den zweiten
K&rperabschnitt (1024) integriertist und gegebenen-
falls

wobei der Durchflussregler (1050) angepasstist, um
sich axial und/oder drehend in Bezug auf den DU-
senkoérper (1020) zu bewegen und gegebenenfalls
wobei der Durchflussregler (1050) angepasstist, um
sich axial und/oder drehend in Bezug auf den ersten
Kérperabschnitt (1022) zu bewegen und gegebe-
nenfalls

wobei der Durchflussregler (1050) angepasstist, um
sich axial und/oder drehend in Bezug auf den zwei-
ten Kdrperabschnitt (1024) zu bewegen und gege-
benenfalls

wobei der Durchflussregler (1050) angepasstist, um
sich axial in Bezug auf den ersten und zweiten Kor-
perabschnitt (1022, 1024) zu bewegen, wobei der
zweite Korperabschnitt (1024) und das innere Stut-
zelement (1060) angepasst sind, um sich drehend
in Bezug auf den ersten Kérperabschnitt (1022) und
den Durchflussregler (1050) zu bewegen und gege-
benenfalls

wobei der Durchflussregler (1050) in Bezug auf den
zweiten Koérperabschnitt (1024) und das innere Stut-
zelement (1060) gedreht werden kann und der
Durchflussregler (1050) in Bezug auf den Disenkor-
per (1020) und das innere Stitzelement (1060) axial
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bewegt werden kann und gegebenenfalls

wobei der erste Kérperabschnitt (2022) einen dre-
henden Teil (2022a) und einen festen Teil (2022b)
aufweist, wobei der drehende Teil (2022a) ange-
passt ist, um sich in Bezug auf den festen Teil
(2022b) zu drehen, um den Durchflussregler (2050)
zu drehen und gegebenenfalls

wobei das innere Stltzelement (1060) und der zwei-
te Korperabschnitt (1024) einstlickig sind und die
erste Auslassoffnung durch die Anwendung einer
axialen und/oder einer Rotationskraft auf das innere
Stitzelement (1060) verstellt werden kann und ge-
gebenenfalls

wobei eine Auslassflache (3352), die durch den ers-
ten Kdrperabschnitt (3022) definiert wird, angepasst
ist, um in eine Auslassflache (3354) einzugreifen,
die durch den zweiten Kdrperabschnitt (3024) defi-
niert wird und gegebenenfalls

wobei mindestens eine der Auslassflachen (3352,
3354) ein Profil (3350) definiert, das angepasst ist,
um die andere der Auslassflachen (3354, 3352) als
Folge der Drehung von einem des ersten und zwei-
ten Kérperabschnitts (3022, 3024) in Bezug auf den
anderen der Kdrperabschnitte (3024, 3022) zu rei-
nigen.

Duse (1010) nach einem der Anspriiche 2 bis 13,
wobei die erste Auslasso6ffnung zwischen einer Viel-
zahl von vorher festgelegten Einstellungen oder in-
nerhalb eines vorher festgelegten Bereichs verstell-
bar ist und gegebenenfalls

umfassend einen Verstellmechanismus, der ange-
passt ist, um die erste Auslasséffnung zu verstellen
und gegebenenfalls

wobei der Verstellmechanismus einen Indizierme-
chanismus (3061) umfasst, der eine Vielzahl von
Einstellungen aufweist, die jeweils eine erste Aus-
lassoffnung definieren und gegebenenfalls

wobei der Indiziermechanismus (3061) auf eine Po-
sition vorgespannt ist, bei der die erste Auslassoff-
nung offen ist.

Verfahren zum Verdréangen von Hitze, die von einer
Leuchtfackel bei einer Installation abgegeben wird,
wobei das Verfahren Folgendes umfasst:

Bereitstellen einer Duse (1010), die einen Du-
senkoérper (1020) und einen Durchflussregler
(1050) aufweist, wobei der Dusenkérper (1020)
einen Einlass (1030), einen ersten Auslass
(1040) und einen Durchgang (1070) definiert,
wobei sich der erste Auslass (1040) zumindest
teilweise um einen Umfang des Kérpers (1020)
erstreckt;

Strdmen eines Stroms von Fluid durch den DU-
senkorper (1020);

Bewegen des Durchflussreglers (1050) in Be-
zug auf den Korper, um selektiv mindestens ei-



31 EP 2 822 697 B1 32

nen Teil des ersten Auslasses (1040) zu 6ffnen
oder zu verschlieRen, um ein Fluidstrémungs-
muster durch den ersten Auslass (1040) zu bil-
den, das sich von der Dise weg erstreckt und
das angepasst ist, um ein Hitzeverdrangungs-
schild zwischen einer Leuchtfackel und einer In-
stallation bereitzustellen; und

Bewegen des Durchflussreglers (1050)
und/oder Bewegen eines ersten Korperab-
schnitts (1022) des Kaorpers (1020) und eines
zweiten Korperabschnitts (1024) des Koérpers
(1020) in Bezug aufeinander, um eine Umfangs-
ausdehnung des Fluidstrdmungsmusters zu an-
dern.

Revendications

Buse (1010) pour un systeme de suppression de
chaleur, la buse (1010) comprenant :

un corpsde buse (1020), le corps de buse (1020)
définissantune entrée (1030), une premiere sor-
tie (1040), et un couloir (1070), le couloir (1070)
fournissant une communication fluidique entre
I'entrée (1030) et la premiére sortie (1040), la
premiére sortie (1040) s’étendant au moins par-
tiellement autour d’'un périmétre du corps
(1020) ; et

unrégulateur de débit (1050) situé au moins par-
tiellement au sein du couloir (1070) et mobile
par rapport au corps (1020), le déplacement du
régulateur de débit (1050) ouvrant ou fermant
de maniére sélective au moins une partie de la
premiére sortie (1040),

dans laquelle le fluide dirigé a travers la premiée-
re sortie (1040) forme un modéle d’écoulement
de fluide dont I'extension s’éloigne de la buse
(1010), et

dans laquelle un déplacement du régulateur de
débit (1050) et/ou un déplacement relatif d’'une
premiére partie corps (1022) du corps (1020) et
d’'une deuxiéme partie corps (1024) du corps
(1020) modifie une étendue circonférentielle du
modele d’écoulement de fluide.

Buse (1010) selon la revendication 1, dans laquelle
la premiere sortie (1040) définit une ouverture qui
peut étre ajustée en taille et, éventuellement,

dans laquelle I'entrée (1030) est définie grace a la
premiére partie corps (1022) et, éventuellement,
dans laquelle la premiére sortie (1040) est définie
grace aux premiére et deuxiéme parties corps (1022,
1024) et, éventuellement,

dans laquelle la premiére sortie (1040) définit une
ouverture définie grace a un espace vide entre les
premiere et deuxieme parties corps (1022, 1024), et
les premiere et deuxiéme parties corps (1022, 1024)
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peuvent étre congues pour se déplacer 'une parrap-
port a I'autre de maniére a ajuster une taille de la
premiére ouverture de sortie et, éventuellement,
dans laquelle le régulateur de débit (1050) est congu
pour venir en prise avec 'une parmi les premiéere et
deuxiéme parties corps (1022, 1024) de telle manié-
re qu’un autre déplacement du régulateur de débit
(1050) déplace la partie corps, mise en prise, par
rapport a l'autre partie corps (1024, 1022), ce qui
augmente la taille de la premiére sortie (1040).

Buse (1010) selon la revendication 2, comprenant
un moteur (2700) permettant de générer un dépla-
cementrelatif entre les premiére et deuxieme parties
corps (2022, 2024).

Buse (1010) selon la revendication 2 ou 3, dans la-
quelle le régulateur de débit (1050) définit un profil
de surface (1057) congu pour venir en prise de ma-
niére étanche avec une surface interne du corps de
buse (1020) afin de réguler le débit et, éventuelle-
ment,

dans laquelle, dans une premiére position, le profil
de surface (1057) vient en prise de maniére étanche
avec la surface interne du corps de buse (1020) de
telle maniére que la premiere sortie (1040) est fer-
mée et, éventuellement,

dans laquelle, dans la premiére position, le profil de
surface (1057) vient en prise de maniére étanche
avec la surface interne du corps de buse (1020) de
telle maniére que I'entrée (1030) est fermée et, éven-
tuellement,

dans laquelle, dans la premiére position, le régula-
teur de débit (1050) est en prise de maniére étanche
avec la premiere partie corps (1022) et, éventuelle-
ment,

dans laquelle, dans une deuxieme position, le profil
de surface (1057) estdéplacé a partir de la premiére
sortie (1040), ce qui, en cours d'utilisation, permet
au fluide de circuler a travers la premiére sortie
(1040) a partir du couloir (1070) et, éventuellement,
dans laquelle, dans la deuxiéme position, le régula-
teur de débit (1050) peut étre mis hors de prise, de
maniére étanche, par rapport a la premiéere partie
corps (1022).

Buse (1010) selon la revendication 4, dans laquelle
le profil de surface (1057) définit une section de sur-
face (1100) congue pour diriger du fluide a travers
la premiere sortie (1040) a partir du couloir (1070).

Buse (1010) selon la revendication 5, dans laquelle
le au moins un modéle d’écoulement de fluide chan-
ge de forme a mesure que le régulateur de débit
(1050) se déplace de la premiére position vers la
deuxiéme position et, éventuellement,

dans laquelle le au moins un modéle d’écoulement
defluide change de forme a mesure que le régulateur
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de débit (1050) se déplace au-dela de la deuxieme
position et, éventuellement,

dans laquelle le modéle d’écoulement de fluide com-
prend au moins un arc, et au moins un segment ou
au moins une bande et, éventuellement,

dans laquelle I'étendue circonférentielle du modele
d’écoulement de fluide augmente a mesure que le
régulateur de débit (1050) se déplace a partir de la
premiére position vers la deuxiéme position et/ou a
partir de la premiere position au-dela de la deuxiéme
position.

Buse (1010) selon la revendication 5 ou 6, dans la-
quelle le fluide sortant de la premiére sortie (1040)
forme un modele d’écoulement sous la forme d’'une
masse de fluide qui peut tourner autour d’un axe
longitudinal du corps de buse (1020) et, éventuelle-
ment,

dans laquelle une étendue circonférentielle du mo-
dele d’écoulement augmente ou diminue pendant
une rotation du modéle d’écoulement autour de I'axe
longitudinal du corps de buse (1020) et, éventuelle-
ment,

dans laquelle une profondeur du modéle d’écoule-
ment ou la distance sur laquelle le modéle d’écou-
lement s’étend a partir de la buse (1010) peut étre
modifiée grace a un déplacement relatif de pieéces
composant la buse (1010).

Buse (1010) selon I'une quelconque des revendica-
tions 2 a 7, comprenant une deuxiéme sortie (1090)
et, éventuellement,

dans laquelle la deuxiéme sortie (1090) est définie
grace au corps de buse (120) et/ou au régulateur de
débit (1050) et, éventuellement,

dans laquelle la deuxiéme sortie (1090) est au moins
partiellement définie grace a la deuxiéme partie
corps (1024).

Buse (1010) selon I'une quelconque des revendica-
tions 2 a 8, dans laquelle la buse (1010) définit une
géométrie interne qui est congue pour créer un écou-
lement turbulent dans la buse (1010) et, éventuelle-
ment, dans laquelle I'entrée de buse (1030) est in-
clinée par rapport a un axe longitudinal du corps de
buse (1020), 'entrée de buse (1030) est a angle droit
par rapport a I'axe longitudinal du corps de buse
(1020) ou I'entrée de buse (1030) est a angle aigu
par rapport a I'axe longitudinal du corps de buse
(1020).

Buse (1010) selon I'une quelconque des revendica-
tions 2 a 9, dans laquelle I'entrée de buse (1030)
peut étre déplacée par rapport a I'axe longitudinal
de corps de buse et, éventuellement, dans laquelle
I'entrée de buse (1030) définit un couloir d’écoule-
ment linéaire ou hélicoidal.
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Buse (1010) selon I'une quelconque des revendica-
tions 2 a 10, dans laquelle 'écoulement a travers la
buse (1010) est utilisé pour entrainer un moteur et,
éventuellement,

dans laquelle la buse (1010) comprend un dispositif
de stockage d’énergie qui est congu pour contréler
et stocker de I'énergie en provenance de I'écoule-
ment en vue d’'un usage ultérieur et, éventuellement,
dans laquelle le dispositif de stockage d’énergie
comprend un ressort (1064).

Buse (1010) selon I'une quelconque des revendica-
tions 2a 11, dans laquelle le couloir (1070) de corps
de buse est défini grace a une surface interne du
corps (1020) et grace a une surface externe du ré-
gulateur de débit (1050).

Buse (1010) selon I'une quelconque des revendica-
tions 2 a 12, comprenant un organe de support in-
terne (1060) s’étendant au moins partiellement dans
le couloir (1070) de corps de buse et, éventuelle-
ment,

dans laquelle I'organe de support interne (1060)
s’étend sur la totalité de la longueur du couloir (1070)
et, éventuellement,

dans laquelle I'organe de support interne (1060) est
aligné axialement avec un axe longitudinal du corps
de buse (1020) et, éventuellement,

danslaquelle I'organe de supportinterne (1060) sup-
porte le régulateur de débit (1050) et, éventuelle-
ment,

dans laquelle 'organe de support interne (1060) dé-
finit au moins un alésage traversant (1080) qui est
congu pour acheminer des services comprenant au
moins un parmi eau, vapeur, sondes, fils et cables
et, éventuellement,

danslaquelle I'alésage traversant (1080) de 'organe
de support interne est en communication fluidique
avec le couloir (1070) de corps de buse et, éventuel-
lement,

dans laquelle 'organe de support interne (1060) dé-
finit une surface externe congue pour venir en prise
de maniére coopérative avec une surface d’'un alé-
sage traversant du régulateur de débit (1050) et,
éventuellement,

dans laquelle le régulateur de débit (1050) peut étre
déplacé par rapport a 'organe de support interne
(1060) et, éventuellement,

dans laquelle le régulateur de débit (1050) est fixé
axialement ou en rotation par rapport a 'organe de
support interne (1060) et, éventuellement,

dans laquelle le couloir (1070) de corps de buse est
défini grace a une surface interne du corps (1020),
a une surface externe du régulateur de débit (1050)
et une partie de la surface externe de l'organe de
support interne (1060) et, éventuellement,

dans laquelle I'organe de support interne (1060) fait
partie, ou est séparé, du corps de buse (1020) et,
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éventuellement,

dans laquelle 'organe de support interne (1060) fait
partie de la deuxiéme partie corps (1024) et, éven-
tuellement,

dans laquelle le régulateur de débit (1050) est congu
pour se déplacer de maniére axiale et/ou rotative par
rapport au corps de buse (1020) et, éventuellement,
dans laquelle le régulateur de débit (1050) est congu
pour se déplacer de maniére axiale et/ou rotative par
rapport a la premiére partie corps (1022) et, éven-
tuellement,

dans laquelle le régulateur de débit (1050) est congu
pour se déplacer de maniére axiale et/ou rotative par
rapport a la deuxiéme partie corps (1024) et, éven-
tuellement,

dans laquelle le régulateur de débit (1050) est congu
pour se déplacer de maniéere axiale par rapport aux
premiere et deuxiéme parties corps (1022, 1024), la
deuxiéme partie corps (1024) et 'organe de support
interne (1060) étant congus pour se déplacer de ma-
niére rotative par rapport a la premiére partie corps
(1022) et au régulateur de débit (1050) et, éventuel-
lement,

dans laquelle le régulateur de débit (1050) peut tour-
ner par rapport a la deuxiéme partie corps (1024) et
al'organe de support interne (1060), et le régulateur
de débit (1050) est mobile de maniére axiale par
rapport au corps de buse (1020) et a I'organe de
support interne (1060) et, éventuellement,

dans laquelle la premiére partie corps (2022) pré-
sente une partie rotative (2022a) et une partie fixe
(2022b), la partie rotative (2022a) étant congue pour
tourner par rapport a la partie fixe (2022b) de ma-
niére a faire tourner le régulateur de débit (2050) et,
éventuellement,

dans laquelle 'organe de support interne (1060) et
la deuxiéme partie corps (1024) sont d’'un seul tenant
et la premiére ouverture de sortie peut étre ajustée
par application d’une force axiale et/ou rotative al'or-
gane de support interne (1060) et, éventuellement,
dans laquelle une surface de sortie (3352) définie
grace a la premiére partie corps (3022) est congue
pour venir en prise avec une surface de sortie (3354)
définie grace a la deuxiéme partie corps (3024) et,
éventuellement,

dans laquelle au moins une des surfaces de sortie
(3352, 3354) définit un profil (3350) congu pour net-
toyer 'autre des surfaces de sortie (3354, 3352) suite
a une rotation d’'une des premiére et deuxiéme par-
ties corps (3022, 3024) par rapport a I'autre des par-
ties corps (3024, 3022).

Buse (1010) selon I'une quelconque des revendica-
tions 2 a 13, dans laquelle la premiére ouverture de
sortie peut étre ajustée entre une pluralité de régla-
ges prédéterminés ou au sein d’une plage prédéter-
minée et, éventuellement,

comprenantun mécanisme d’ajustement congu pour
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ajuster la premiére ouverture de sortie et, éventuel-
lement,

dans laquelle le mécanisme d’ajustement comprend
un mécanisme d’'indexation (3061) présentant une
pluralité de réglages définissant respectivementune
premiére ouverture de sortie et, éventuellement,
dans laquelle le mécanisme d’indexation (3061) est
précontraint vers une position dans laquelle la pre-
miéere ouverture de sortie est ouverte.

Procédé de suppression de chaleur émise par une
flamme au niveau d’une installation, le procédé com-
prenant les étapes consistant a :

fournir une buse (1010) présentant un corps de
buse (1020) et un régulateur de débit (1050), le
corps de buse (1020) définissant une entrée
(1030), une premiere sortie (1040) et un couloir
(1070), la premiére sortie (1040) s’étendant au
moins partiellement autour d’'un périmétre du
corps (1020) ;

faire circuler un écoulement de fluide a travers
le corps de buse (1020) ;

déplacer le régulateur de deébit (1050) par rap-
port au corps afin d’ouvrir ou fermer de maniére
sélective au moins une partie de la premiére sor-
tie (1040) afin de générer un modeéle d’écoule-
mentde fluide a travers la premiére sortie (1040)
qui s’étend en s’éloignant de la buse et qui est
congu pour fournir une barriére anti-chaleur en-
tre une flamme et une installation ; et

déplacer le régulateur de débit (1050) et/ou dé-
placer une premiére partie corps (1022) du
corps (1020) et une deuxiéme partie corps
(1024) du corps (1020) I'une par rapport a I'autre
de maniere a modifier une étendue circonféren-
tielle du modeéle d’écoulement de fluide.
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