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FIRE SUPPRESSION SPRINKLER DEVICE

The present invention relates to a fire suppression sprinkler device, and
more specifically, a fire suppression sprinkler devices for cold area fire protection.

Fire suppression sprinkler devices are often used in offices, warehouses,
car parks and other similar structures to provide a means to extinguish fires. These
devices are typically provided with a fire suppressant which is released from
nozzles in the device when the device is exposed to elevated temperatures from a
fire. Specifically, sprinkler devices typically include sprinkler bulbs which are
arranged to break at predetermined temperatures indicative of a fire (or indicative of
a risk of fire), and thereby cause the sprinkler to emit fire suppression fluid.
Sprinkler bulbs therefore operate as a type of mechanical fuse, which release fire
suppression fluid from an associated source when they break.

Locations such as car parks and warehouses can be subject to freezing
temperatures either periodically, or permanently in the case of freezer storage
areas in a warehouse for example, which can cause fluid, such as water, in or on
the fire suppression sprinkler device to freeze. When fluid freezes at the fire
suppression sprinkler device there is a risk that the nozzles of the device may be
blocked or the means of activating the sprinkler device (e.g. a valve) may be stuck
or blocked. Therefore, the effectiveness and response time of a fire suppression
sprinkler device may be significantly affected by the freezing temperatures.

EP 2582436 B1 discloses a sprinkler device, wherein the sprinkler device is
oriented vertically above a fire suppressant supply pipe.

Given that fire suppression systems are safety critical, a need exists for an
improved fire suppression sprinkler device for cold environments.

Viewed from a first aspect, the present invention provides a fire suppression
sprinkler device comprising: a sprinkler bulb; a nozzle manifold; and a conduit for
supplying fluid to the nozzle manifold; wherein the sprinkler device is arranged so
that breakage of the sprinkler bulb permits fluid communication from the interior of
the conduit to the nozzle manifold; and wherein the nozzle manifold is disposed
about the conduit.

In use, the conduit may receive fluid flow from a supply pipe, and may
receive fluid flow directly from the supply pipe. The conduit may therefore
cooperate with the supply pipe to define a substantially continuous flow path for

water, fire suppression fluid, compressed gas, etc. The conduit may therefore
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define a portion of a fluid flow path through the sprinkler device (e.g. in cooperation
with the supply pipe), and the nozzle manifold may be disposed about that portion
of the fluid flow path. In other words, the conduit of the sprinkler device may be the
part of the sprinkler device that forms the fluid flow path of a fire suppression
system.

Advantageously the conduit does not block or limit the direction in which
fluid can be directed during a fire suppression event since the nozzle manifold is
disposed about the conduit e.g. wrapped around the conduit. The direction in which
fluid can be sprayed is also not limited by the supply pipe, since the nozzle manifold
sprays fluid outwards (e.g. radially outwards) from the conduit and hence also from
the supply pipe. Since the nozzle manifold is disposed about the conduit, a portion
of the nozzle manifold located below the conduit (and supply pipe) provides a flow
path for fluid to drain from the fire suppression sprinkler device due to gravity. That
is, any fluid within the fire suppression sprinkler device, be it condensation or
residual fluid from a previous fire suppression event etc., can drain from the device
rather than collect and possibly freeze. This advantageously prevents fluid freezing
in the fire suppression sprinkler device if the device is subject to freezing
temperatures.

The sprinkler bulb may be configured to break at a predetermined
temperature. That is, in the event of a fire the sprinkler bulb may break due to the
elevated temperatures and fluid may subsequently be provided from the interior of
the conduit to the nozzle manifold. The sprinkler bulb may comprise a sealed,
frangible housing, and the housing may contain a fluid. The sprinkler bulb may be
configured so that the housing breaks when the fluid reaches a predetermined
temperature, and/or when it is subject to a predetermined pressure from the fluid in
the housing. The sprinkler bulb may be arranged so that the housing cracks,
bursts, shatters or otherwise breaks under predetermined conditions, for example
predetermined conditions indicative of a fire event (e.g. when subject to a
predetermined temperature), so that the sprinkler bulb may be used for activating
the sprinkler device and/or a fire suppression system when the predetermined
conditions are met. The sprinkler bulb may be suitable for preventing release of a
fire suppressant or the like from the sprinkler device unless it breaks. For example,
the sprinkler bulb may be configured to break, shatter or burst, when its
temperature reaches a predetermined threshold. The sprinkler bulb may be

arranged so that when it is intact it may support a predetermined mechanical load,
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e.g. for maintaining a mechanism (e.g. a seal, valve or plug) in a condition in which
fluid communication from the interior of the conduit to the nozzle manifold is
prevented.The sprinkler device may be arranged so that the sprinkler bulb is
disposed above the conduit in use. The sprinkler bulb may therefore be disposed
above the supply pipe during use. The sprinkler bulb (and/or bulb housing) may
project from the nozzle manifold e.g. project upwardly from the nozzle manifold.

The nozzle manifold may comprise a distribution volume about the conduit.
The distribution volume may be bounded by an exterior of the conduit and an
interior of the nozzle manifold, the distribution volume may be arranged to
communicate fluid from within the interior of the conduit to nozzles of the nozzle
manifold. The distribution volume may have an annular shape, bounded by an
exterior of the conduit and an interior surface of the nozzle manifold. Thus, the
nozzle manifold may be configured so that it receives fluid from the conduit into the
fluid distribution volume, which distribution volume is disposed outside and around
the conduit. The distribution volume may substantially surround the conduit. Fluid
leaving the conduit during a fire suppression event may therefore flow around the
conduit before exiting the nozzle assembly e.g. in a direction perpendicular to the
fluid flow path through the sprinkler device. This allows fluid to be sprayed
outwardly from the conduit (and from the supply pipe and fluid flow path) without the
conduit (or supply pipe) being in the way.

Advantageously the distribution volume provides a means of providing fluid
uniformly to the nozzle manifold and hence increases the design flexibility of the
nozzle manifold such that it can be in a predetermined configuration to suppress fire
in the location that the fire suppression device is installed within. Put simply, since
the nozzle manifold surrounds the conduit through which fluid is supplied, it is less
restricted in the directions in which it can disperse that fluid.

The nozzle manifold may comprise a recess for collecting fluid from the
distribution volume. The recess may be in the interior of the nozzle manifold and
may be at the bottom of the interior of the nozzle manifold in use. The recess may
be configured to provide a collection chamber e.g. for condensation and/or fire
suppression fluid. The recess may be in fluid communication with one or more
nozzles of the nozzle manifold.

Advantageously, the recess allows condensation or residual fluid to
accumulate in the recess. If the fire suppression sprinkler device is then subject to

freezing temperatures the condensation or fire suppression fluid is less likely to
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freeze in proximity of the nozzles as it will instead collect in the recess, which
reduces the likelihood of the nozzles being blocked by the fluid freezing. That is to
say, the recess reduces the likelihood of ice forming in the nozzles and
subsequently blocking the nozzles e.g. preventing the release of fire suppression
fluid in the event of an emergency. The effectiveness of the fire suppression
sprinkler device can therefore be maintained in freezing conditions.

The nozzle manifold may comprise a plurality of nozzles, at least one nozzle
being configured to eject fluid radially outwards from the conduit. The nozzle may
therefore expel fluid in a direction perpendicular to the direction of fluid flow through
the conduit and/or supply pipe. The nozzles may all be configured to direct fluid
flow outwardly from the conduit and/or the supply pipe. Thus, the conduit and/or
supply pipe does not block fluid leaving the sprinkler device during use and does
not reduce the area covered by the sprinkler device. The nozzle manifold may
comprise any suitable number and arrangement of nozzles. The nozzle manifold
may comprise nozzles spaced about its periphery. The nozzle manifold may
comprise nozzles arranged to release fluid in an upward direction e.g. above and
away from the conduit and/or supply pipe.

At least one nozzle may be configured to eject fluid downwards. The nozzle
manifold may direct fluid directly downwards. Since the nozzle manifold is disposed
about the conduit, its nozzles can advantageously spray fluid downwards (and in
any suitable direction) without the conduit and/or supply pipe being in the way. The
provision of a directly downward facing nozzle may also allow all fluid in the nozzle
manifold to drain under gravity, thereby reducing the risk that fluid might freeze in
the sprinkler device during cold conditions and thereby block it.

The plurality of nozzles may be configured to eject fluid in a circular (and/or
spherical) direction outwardly from the conduit. For example, because the nozzle
manifold surrounds the conduit and fluid flow path, fluid can be sprayed in all
directions without the conduit or supply pipe blocking it.

The nozzle manifold may be configured to spray fluid in a downward
direction and an upward direction simultaneously. Since the sprinkler device does
not reside on the end of a supply pipe or fluid flow path, its nozzles need not
receive fluid with an existing momentum or trajectory, and thus it is straightforward
to direct fluid in any desired direction.

The nozzle manifold may be take any suitable shape for providing a

predetermined arrangement of nozzles. For example, the nozzle manifold may be
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elongated in a vertical direction, with the sprinkler bulb above the conduit and at
least some of the nozzles below the conduit. The nozzle manifold may be flattened
in one direction, or may be curved or rounded as required for a predetermined
nozzle arrangement.

The sprinkler device may be arranged so that in use fluid does not exit the
nozzle manifold past the sprinkler bulb and/or sprinkler bulb housing. The sprinkler
bulb may be disposed on an opposite side of the conduit to at least one nozzle of
the nozzle manifold. The sprinkler bulb may be disposed on an opposite side of the
nozzle manifold to a least one nozzle. The conduit (and fluid flow path for supplying
fire suppression fluid to the sprinkler device) may therefore be disposed between
the sprinkler bulb and at least one nozzle of the nozzle manifold. The sprinkler bulb
may be disposed opposite a plurality of nozzles.

The nozzle manifold may comprise a plurality of nozzles, at least one nozzle
may have a first cross sectional area and a second cross sectional area, the
second cross sectional area may be greater than the first cross sectional area.
There may be a step change in the cross-section of the nozzle. A plurality or all of
the nozzles may be so configured.

At least one nozzle may have a number of cross sectional areas which
increase in size from an inner portion of the nozzle manifold, nearer to the conduit
than the exterior of the nozzle manifold, to an outer portion, nearer to the exterior of
the nozzle manifold than the conduit. The nozzle may be tapered. The nozzle
may thereby be configured to spray a mist of fire suppression fluid during use.

At least one nozzle may be configured to eject fluid in a mist. This
advantageously increases the area covered by the fluid when ejected. A plurality or
all of the nozzles may be so configured.

The fire suppression sprinkler device may comprise a valve, the valve may
be configured to prevent fluid communication between the interior of the conduit
and the nozzle manifold until breakage of the sprinkler bulb. The valve may
comprise an actuable element (e.g. a plug, spool or piston or the like) fluidly
isolating the interior of the conduit from the nozzle manifold. The element may be
held in place by the sprinkler bulb only while the sprinkler bulb is intact. Mechanical
failure of the sprinkler bulb (e.g. during a fire detection event), may therefore enable
the element to move and thereby permit fluid communication between the interior of
the conduit and the nozzle manifold. In use, upon breakage of the sprinkler bulb

the element may be actuated upwards by any suitable mechanism e.g. a biasing



10

15

20

25

30

35

-6-

element such as a spring, pressure from fluid within the conduit, and so on.

The valve (and/or the valve element) may be configured to prevent fluid
communication between the interior of the conduit and the distribution volume about
the conduit. The valve may include a biasing member that urges the valve open if
the sprinkler bulb breaks. The biasing member may be a spring, or may be any
suitable biasing means. The sprinkler device may therefore comprises a biasing
member for actuating the element upon breakage of the sprinkler bulb. The fire
suppression system may be arranged to provide pressurised fluid to the conduit of
the sprinkler device e.g. via the supply pipe.

The valve preventing fluid communication between the interior of the conduit
and the distribution volume about the conduit may advantageously provide a single
point to activate all the nozzles of the nozzle manifold. That is, only one valve may
be required to open the fluid supply to all of the nozzles of the nozzle manifold. The
nozzles of the sprinkler device may therefore all be simply supplied with fire
suppression fluid when needed. The valve also advantageously prevents fluid being
in the nozzle manifold of the fire sprinkler device when not required, which fluid may
otherwise freeze and reduce the effectiveness of the device when the device is
subject to freezing temperatures.

The sprinkler bulb may be positioned vertically upwards above the conduit in
use. Since hot air rises the sprinkler bulb being positioned vertically may
advantageously increase the responsiveness of the fire suppression sprinkler
device. Thatis, in the event of a fire, the region above the conduit is likely to reach
a temperature at which the sprinkler bulb is configured to break earlier than a region
below the conduit for example. Furthermore, the sprinkler bulb being positioned
above the conduit, rather than say below the conduit for example, prevents an area
of concern below the fire suppression sprinkler device from being blocked from
receiving fluid, e.g. fire suppressant, by the sprinkler bulb. The sprinkler device
may be an upright sprinkler device e.g. having the sprinkler bulb projecting upward
from the sprinkler device rather than downward.

The sprinkler bulb may be housed within a sprinkler bulb housing. The
sprinkler bulb may abut the sprinkler bulb housing at one end and the valve at the
other end. The valve may be biased to open but due to the sprinkler bulb abutting
the valve may be held closed. When the sprinkler bulb breaks the valve may open
due to the bias. Advantageously a simple fire suppression activation means is

achieved without requiring external control for example.
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The conduit may be configured to be fluidly coupled to the supply pipe. The
conduit may be a branched pipe. The conduit may be configured to be branched by
being fluidly coupled to a supply pipe at a first opening, a second supply pipe at a
second opening and the sprinkler device at a third opening. The conduit in the
branched configuration may have a T junction configuration. The conduit may be a
terminus pipe. The conduit may be configured to fluidly couple the supply pipe to
the fire sprinkler device such that fluid provided by the supply pipe terminates at the
sprinkler device.

The conduit may pass through the sprinkler device e.g. all the way through
from one side of the sprinkler device to the other. The conduit may therefore
provide a portion of a fluid flow path for the fire suppression system. The sprinkler
device may be arranged so that fluid may flow through it even when the it is not
distributing fluid e.g. even while the sprinkler bulb is intact. The conduit may
comprise a first opening for connection to a supply pipe of the fire suppression
system, and a second opening for connection to another supply pipe of the fire
suppression system, so that the conduit co-operates with the supply pipes to
provide a fluid flow path for the fire suppression system. The sprinkler device may
be arranged so that the conduit may be connected to supply pipes at opposite ends
thereof. The sprinkler device may comprise a first coupling (e.g. a first nut or first
fastener) for fluidly connecting a first end of the conduit to a first supply pipe, and a
second coupling (e.g. second nut or second fastener) for fluidly connecting a
second end of the conduit to a second supply pipe. The conduit may comprise an
aperture for supply fluid to the nozzle manifold. The fire suppression sprinkler
device may comprise a seal configured to seal the connection between the conduit
and the supply pipe(s).

Advantageously, the conduit allows the fire suppression sprinkler device to
be located with ease along supply pipes when used as part of a fire suppression
system.

Viewed from a second aspect, the present invention provides a fire
suppression system comprising: a supply pipe; and a fire suppression sprinkler
device as recited in any preceding claim, wherein the fire suppression sprinkler
device is fluidly coupled to the supply pipe.

The conduit of the sprinkler device may receive fluid from the supply pipe.
The conduit may supply fluid to the supply pipe downstream. The supply pipe and

the conduit may therefore cooperate to provide a fluid flow path for fire suppression
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fluid. The fire suppression system may comprise a plurality of fire suppression
sprinkler devices on a single flow path (and/or may comprises a plurality of supply
pipes, each with one or more sprinkler devices thereon). The fire suppression
system may comprise a fluid flow path through the sprinkler device e.g. when the
sprinkler is not open.

The fire suppression system may be installed in a location that may be
subject to cold or freezing temperatures either permanently or periodically. The fire
suppression sprinkler system may be installed in a car park, multi-storey car park,
warehouse, cold warehouse, offices, stadiums, train stations, train depots, airports,
aircraft hangers, tunnels and the like. The fire suppression system may be installed
in cold climates e.g. northerly or southerly locations.

The fire suppression system may be installed in a vertically upper position of
the structure it is located within. That is, the fire suppression system may be
installed near the ceiling or roof for example and may be configured to provide fire
suppressant to the area below.

The fire suppression system may comprise a fire suppressant source for
expelling fire suppressant; and a supply valve in fluid communication with the
supply pipe(s) and the fire suppressant source. The fire suppression system may
be configured to have a first state, wherein the supply valve is closed to prevent
fluid communication between the supply pipe and the fire suppressant source, and
a second state, wherein the supply valve is open to allow fluid communication
between the supply pipe and the fire suppressant source.

Thus, the fire suppression system may transition between a first state in
which fire suppressant fluid is not supplied to the sprinkler device (or sprinkler
devices), and a second state in which fire suppressant fluid is supplied to the
sprinkler devices.

The fire suppressant may be water or any suitable fire suppressant fluid.
The fire suppressant may be provided at pressure, e.g. at pressure higher than
ambient pressure. The fire suppressant may be supplied at 10 bar, 50 bar, 100 bar,
or 140 bar, or any suitable pressure. The supply valve may be a dry pipe valve.

The fire suppression system may be configured to have compressed gas
within the supply pipe when in the first state and the fire suppression system may
be configured to transition from the first state to the second state responsive to a

drop in pressure of the compressed gas below a predetermined pressure.
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The compressed gas pressure may drop when at least one of the sprinkler
bulbs of the fire suppression sprinkler device breaks. When the fire suppression
system is in the second state fire suppressant is provided to the fire suppression
sprinkler device from the fire suppressant source via the supply pipe.

Advantageously, as compressed gas may be held within the supply pipe in
the first state the risk of fluid freezing is reduced. This reduces the risk of the valve
of the sprinkler device being frozen shut.

The fire suppression system may comprise a compressed gas source
configured to supply compressed gas to the supply pipe when the fire suppression
system is in the first state.

Viewed from a third aspect, the present invention provides a method of fire
suppression comprising supplying fire suppression fluid from an interior of a conduit
to a distribution volume about the conduit, and further comprising supplying the fluid
from the distribution volume to a nozzle of a nozzle manifold disposed about the
conduit.

The fire suppression fluid may be supplied from the interior of the conduit to
the distribution volume responsive to a temperature reaching a predetermined
temperature. For example the fire suppression fluid may be supplied from the
interior of the conduit to the distribution volume responsive to a sprinkler bulb
breaking.

The method may comprise the step of supplying fire suppression fluid from
a fire suppression fluid source to the conduit via a supply pipe in response to the
pressure of a compressed gas within the supply pipe falling.

Advantageously, as compressed gas is held within the supply pipe until
there is a fire, fluid freezing in the supply pipe is reduced.

The method may comprise ejecting the fire suppression fluid from the nozzle
of the nozzle manifold in a direction radially outwards from the conduit.

Advantageously, fire suppressant can be directed to all areas surrounding
the conduit. That is, the conduit does not block the supply of fire suppressant.

The method may comprise providing and/or using any of the features
described herein with reference to the first and/or second aspect(s) of the invention.

Certain preferred embodiments of the present invention will now be
described in greater detail, by way of example only and with reference to the
following figures, in which:

Figure 1 shows fire suppression sprinkler devices installed in a car park;
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Figure 2A shows a fire suppression sprinkler device; and

Figure 2B shows a cross section of the fire suppression sprinkler device of
Figure 2A;

Figure 3A shows a fire suppression sprinkler device; and

Figure 3B shows a cross section of the fire suppression sprinkler device of
Figure 3A.

Figure 1 shows fire suppression sprinkler devices 100 installed within a car
park or parking garage. Fire suppression sprinkler devices 100 are connected in
series to supply pipes 120 at an upper location of the car park, i.e. above the cars
10.

If a fire 20 occurs the temperature in the car park will increase. If the
temperature reaches a predetermined temperature a sprinkler bulb 140 (see Figs. 2
and 3) of at least one of the fire suppression sprinkler devices 100 will break
thereby activating the sprinkler device 100.

When a fire suppression sprinkler device 100 is activated, i.e. the sprinkler
bulb 140 has broken (e.g. the sprinkler device 100 has been activated by the
sprinkler bulb 140 breaking), fire suppressant fluid is provided from a fire
suppressant source via supply pipes 120 to each of the fire sprinkler devices 100.
The fire suppression sprinkler devices 100 that have a broken bulb 140
subsequently eject fire suppressant to the region surrounding the fire suppression
sprinkler device 100 to suppress the fire 20.

Figures 2A and 2B show more detail of a fire suppression sprinkler device
100. The fire suppression sprinkler device 100 comprises a sprinkler bulb 140,
housed within a sprinkler bulb housing 150; a nozzle manifold 160 comprising a
plurality of nozzles 170; a valve 180; a conduit 190; a fluid distribution volume 200
located between the nozzle manifold 160 and the conduit 190; and a recess 210 in
the nozzle manifold 160. The conduit 190 of the fire suppression sprinkler device
100 is fastened and fluidly coupled to a supply pipe 120 on either side of the fire
suppression sprinkler device 100. A fastener 220 is provided on either side of the
fire suppression sprinkler device 100 to fasten the conduit 190 to each supply pipe
120. The conduit 190 therefore cooperates with the supply pipes 120 to define a
fluid flow path for fire suppressant fluid through the sprinkler device 100.

The valve 180 is configured to prevent fluid communication between the
interior of the conduit 190 and the fluid distribution volume 200 when in a closed

state. The valve 180 is biased to transition to an open state but is held in a closed
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state by the sprinkler bulb 140. That is the valve 180 abuts the sprinkler bulb 140
which prevents it opening. When the sprinkler bulb 140 breaks, i.e. when the
sprinkler bulb 140 reaches a predetermined temperature (due to a fire) and fails,
the valve 180 no longer has resistance to opening from the sprinkler bulb 140 and
hence opens. Therefore, in the event of a fire fluid is provided via supply pipes 120
to the conduit 190 and to the fluid distribution volume 200 via valve 180.

The fluid distribution volume 200 supplies the fluid to each of the nozzles
170 of the nozzle manifold 160. Fluid therefore flows around the conduit 190 during
use. There are a plurality of nozzles 170 arranged radially outward of the conduit
190, a subset being arranged to eject the fluid in a direction radially outward from
the conduit 190, that is the fluid is ejected in a direction perpendicular to the flow of
fluid within the supply pipe 120 and the conduit 190, and a subset of nozzles 170
are arranged to eject fluid in a direction of the supply pipes 120. The nozzles 170
have two sections, the first with a smaller cross sectional area than the second.
The first section being located closer to the fluid distribution volume 200 than the
second section. This shape of nozzle 170 results in the fluid leaving the nozzle
manifold 160 in a mist or fine spray.

In the event of a fire the nozzles 170 eject fluid from the fluid distribution
volume 200 in a mist to the region surrounding the fire suppression sprinkler device
100, the mist being generated by the nozzles 170 having the cross sectional area
arrangement described above. Therefore the fire suppression sprinkler device 100
can effectively suppress a fire in the vicinity of the fire suppression sprinkler device
100.

The recess 210 in the manifold 160 is positioned at the lower most point of
the interior of the manifold 160 such that it provides a region for condensation
and/or residual fluid to accumulate. Thus when the fire suppression sprinkler
device 100 is subject to freezing temperatures, the fluid will freeze away from the
nozzles and consequently the nozzles will not be blocked.

Figures 3A and 3B show another a fire suppression sprinkler device 100
(like elements being numbered the same). The fire suppression sprinkler device
100 comprises a sprinkler bulb 140, housed within a sprinkler bulb housing 150; a
nozzle manifold 160 comprising a plurality of nozzles 170; a valve 180; a conduit
190; a fluid distribution volume 200 located between the nozzle manifold 160 and
the conduit 190, the aforementioned features being configured in a corresponding

manner to those features described in relation to Figures 2A and 2B.
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In Figs. 3A and 3B, the fire suppression sprinkler device 100 does not have
a recess 210, instead a nozzle 170 is provided at the lower most point of the nozzle
manifold 160. Residual fluid and/or condensation within the fire suppression
sprinkler device 100 is directed to the lower most point of the nozzle manifold 160
due to gravity and subsequently exits via the nozzle 170. Therefore, the freezing of
fluids within the fire suppression sprinkler device 100 when subject to cold
temperatures is avoided by preventing fluid accumulating in the device 100 when
not in use.

Whilst the fire suppression sprinkler devices 100 depicted in Figures 2A, 2B,
3A and 3B have substantially annular nozzle manifolds 160 and corresponding
substantially annular fluid distribution volumes 200 it will be appreciated that these

shapes can be varied according to nozzle number and targeting requirements.
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CLAIMS:

1. A fire suppression sprinkler device comprising:
a sprinkler bulb;
a nozzle manifold; and
a conduit for supplying fluid to the nozzle manifold;
wherein the sprinkler device is arranged so that breakage of the
sprinkler bulb permits fluid communication from the interior of the conduit to the
nozzle manifold; and

wherein the nozzle manifold is disposed about the conduit.

2. The fire suppression sprinkler device of claim 1, wherein the nozzle

manifold comprises a distribution volume about the conduit.

3. The fire suppression sprinkler device of claim 2, wherein the nozzle

manifold comprises a recess for collecting fluid from the distribution volume.

4, The fire suppression sprinkler device of claims 1, 2 or 3, wherein the
nozzle manifold comprises a plurality of nozzles, at least one nozzle being

configured to eject fluid radially outwards from the conduit.

5. The fire suppression sprinkler device of claim 4, wherein at least one

nozzle is configured to eject fluid downwards.

6. The fire suppression sprinkler device of any preceding claim,
wherein the nozzle manifold comprises a plurality of nozzles, at least one nozzle
having an first cross sectional area and a second cross sectional area, the second

cross sectional area being greater than the first cross sectional area.

7. The fire suppression sprinkler device of any preceding claim,
comprising a valve, the valve being configured to prevent fluid communication
between the interior of the conduit and the nozzle manifold until breakage of the

sprinkler bulb.
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8. The fire suppression sprinkler device of any preceding claim,

wherein the sprinkler bulb is positioned vertically upwards above the conduit.

9. The fire suppression sprinkler device of any preceding claim,

wherein the conduit is configured to be fluidly coupled to a supply pipe.

10. A fire suppression system comprising:
a supply pipe; and
a fire suppression sprinkler device, as recited in any preceding claim,

wherein the fire suppression sprinkler device is fluidly coupled to the supply

pipe.

11. The fire suppression system of claim 10, comprising:

a fire suppressant source for expelling fire suppressant; and

a supply valve in fluid communication with the supply pipe and the fire
suppressant source,

the fire suppression system configured to have a first state, wherein the
supply valve is closed to prevent fluid communication between the supply pipe and
the fire suppressant source, and a second state, wherein the supply valve is open
to allow fluid communication between the supply pipe and the fire suppressant

source.

12. The fire suppression system of claim 11, wherein the fire
suppression system is configured to have compressed gas within the supply pipe
when in the first state and the fire suppression system is configured to transition
from the first state to the second state responsive to a drop in pressure of the

compressed gas below a predetermined pressure.

13. A method of fire suppression comprising supplying fire suppression
fluid from an interior of a conduit to a distribution volume about the conduit, and
further comprising supplying the fluid from the distribution volume to a nozzle of a

nozzle manifold disposed about the conduit.

14. The method of fire suppression of claim 13, comprising the step of

supplying fire suppression fluid from a fire suppression fluid source to the conduit
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via a supply pipe in response to the pressure of a compressed gas within the supply

pipe falling below a predetermined pressure.

15. The method of fire suppression of claim 13 or 14, comprising
ejecting the fire suppression fluid from the nozzle of the nozzle manifold in a

direction radially outwards from the conduit.



