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non-hazard volume and a hazard volume. The dispersion nozzle is spaced apart from
the ejection nozzle and is disposed within the hazard volume. The valve assembly
is arranged to control a release of a suppression medium from a container to the
¢jection nozzle and the dispersion nozzle, responsive to a thermal event, such that the
suppression medium that is ejected from the ejection nozzle defines a fluid barrier
that is disposed between the non-hazard volume and the hazard volume.
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FIRE SUPPRESSION AND ISOLATION SYSTEM

BACKGROUND

[0001] Exemplary embodiments pertain to the art of fire suppression systems.

[0002] Fire suppression systems may be arranged to deliver a liquid or a dry chemical
powder to extinguish or control a hazard such as a fire. In some environments, the hazard
may be partially enclosed, such as in a commercial kitchen, making isolation of the hazard

from a surrounding space difficult.

BRIEF DESCRIPTION

[0003] Disclosed is a fire suppression and isolation system that includes an ejection
nozzle, a dispersion nozzle, and a valve assembly. The ejection nozzle is positioned between
a non-hazard volume and a hazard volume. The dispersion nozzle is spaced apart from the
ejection nozzle and is disposed within the hazard volume. The valve assembly is arranged to
control a release of a suppression medium from a container to the ejection nozzle and the
dispersion nozzle, responsive to a thermal event, such that the suppression medium ejected
from the ejection nozzle defines a fluid barrier that is disposed between the non-hazard
volume and the hazard volume.

[0004] In addition to one or more of the features described above, or as an alternative
to any of the foregoing embodiments, wherein the suppression medium is at least one of
water, air, an inert gas, and a clean agent.

[0005] In addition to one or more of the features described above, or as an alternative
to any of the foregoing embodiments, the dispersion nozzle is arranged to disperse the
suppression medium within the hazard volume.

[0006] In addition to one or more of the features described above, or as an alternative
to any of the foregoing embodiments, the ejection nozzle is at least partially disposed on a
workstation that is spaced apart from a hood.

[0007] In addition to one or more of the features described above, or as an alternative
to any of the foregoing embodiments, a deflector that is spaced apart from and is proximately
aligned with the ejection nozzle, the deflector being arranged to deflect at least a portion of
the fluid barrier towards the hazard volume.

[0008] In addition to one or more of the features described above, or as an alternative
to any of the foregoing embodiments, the ejection nozzle is at least partially disposed in a

hood that is spaced apart from a workstation.
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[0009] In addition to one or more of the features described above, or as an alternative
to any of the foregoing embodiments, a fluid return having a return inlet that is spaced apart
from and is proximately aligned with the ejection nozzle.

[0010] In addition to one or more of the features described above, or as an alternative
to any of the foregoing embodiments, the fluid return is at least partially defined by the
workstation.

[0011] In addition to one or more of the features described above, or as an alternative
to any of the foregoing embodiments, the fluid return includes a return duct that at least
partially extends through the workstation.

[0012] Also disclosed is a fire suppression and isolation system that includes an
ejection nozzle, a dispersion nozzle, and a container. The ejection nozzle is disposed on at
least one of a hood and a workstation. The ejection nozzle is disposed proximate a hazard
volume. The dispersion nozzle is spaced apart from the ejection nozzle and extends towards
the hazard volume. The container contains a suppression medium and is disposed proximate
the hood. The container is fluidly connected to the ejection nozzle and the dispersion nozzle.

[0013] In addition to one or more of the features described above, or as an alternative
to any of the foregoing embodiments, the hazard volume is at least partially defined between
the workstation and the hood that is spaced apart from the workstation.

[0014] In addition to one or more of the features described above, or as an alternative
to any of the foregoing embodiments, the ejection nozzle is arranged to eject the suppression
medium towards at least one of an edge of the workstation and a front edge of the hood.

[0015] In addition to one or more of the features described above, or as an alternative
to any of the foregoing embodiments, the ejected suppression medium defines a fluid barrier
between the hazard volume and a non-hazard volume.

[0016] In addition to one or more of the features described above, or as an alternative
to any of the foregoing embodiments, the fluid barrier is formed as a curtain of laminar flow
of the suppression medium.

[0017] In addition to one or more of the features described above, or as an alternative
to any of the foregoing embodiments, the dispersion nozzle is arranged to disperse the
suppression medium towards the workstation.

[0018] In addition to one or more of the features described above, or as an alternative
to any of the foregoing embodiments, the fluid barrier is arranged to inhibit the suppression

medium from flowing into the non-hazard volume.
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[0019] In addition to one or more of the features described above, or as an alternative
to any of the foregoing embodiments, the ejection nozzle is arranged to eject the suppression
medium at a first flow rate.

[0020] In addition to one or more of the features described above, or as an alternative
to any of the foregoing embodiments, the dispersion nozzle is arranged to disperse the
suppression medium at a second flow rate less than the first flow rate.

[0021] In addition to one or more of the features described above, or as an alternative
to any of the foregoing embodiments, a fluid return that is spaced apart from and is
proximately aligned with the ejection nozzle.

[0022] In addition to one or more of the features described above, or as an alternative
to any of the foregoing embodiments, the fluid return is arranged to receive at least a portion

of the suppression medium ejected from the ejected nozzle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The following descriptions should not be considered limiting in any way.
With reference to the accompanying drawings, like elements are numbered alike:

[0024] FIG. 1A is a partial view of a first embodiment of a fire suppression and
isolation system,;

[0025] FIG. 1B is a partial view of an alternative first embodiment of the fire
suppression and isolation system;

[0026] FIG. 2 is a partial view of a second embodiment of a fire suppression and
isolation system; and

[0027] FIG. 3 is a partial view of a third embodiment of a fire suppression and

isolation system.

DETAILED DESCRIPTION

[0028] A detailed description of one or more embodiments of the disclosed apparatus
and method are presented herein by way of exemplification and not limitation with reference
to the Figures.

[0029] Referring to FIGS. 1A-3, a fire suppression and isolation system 10 may be
provided in an environment in which a hazard, such as a fire, may occur. The fire
suppression and isolation system 10 may be incorporated into a hood 12, such as an exhaust
hood, that is disposed over or disposed proximate a workstation 14. The workstation 14 may

be an appliance, a cooktop, a broiler, a grill, a deep fat fryer, a weld station, a pharmaceutical
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or biological research station, as well as other appliances or devices in which a fire hazard
may be present.

[0030] A hazard space or a hazard volume 20 may be at least partially defined
between the workstation 14 and the hood 12. The hazard volume 20 may be area volume or
space within which a fire hazard may occur or be present. A work space or a non-hazard
volume 22 may be disposed proximate the hazard volume 20. The non-hazard volume 22
may be a volume containing outside air that may potentially flow towards the hazard volume
20. The non-hazard volume 20 may be a potentially occupied area in which a worker may be
positioned to interface with the workstation 14. The presence of the worker may inhibit the
implementation of a physical barrier or drop down barrier between the hazard volume 20 and
the non-hazard volume 22 to separate the hazard volume 20 from the non-hazard volume 22
should there be a fire hazard present within the hazard volume 20.

[0031] The fire suppression and isolation system 10 may be arranged to contain or
isolate the hazard volume 20 from the non-hazard volume 22, as well as suppressing or
extinguishing the fire hazard present within the hazard volume 20. The fire suppression and
isolation system 10 may be arranged to inhibit leakage, flow, or ingress of a suppression
medium from the hazard volume 20 into the non-hazard volume 22.

[0032] The fire suppression and isolation system 10 may include a container 30, a
valve assembly 32, an ejection nozzle 34, and a dispersion nozzle 36.

[0033] The container 30 contains a fluid and/or a suppression medium 38 may be
disposed within or disposed proximate the hood 12. The fluid may be air, water, or the like.
The suppression medium 38 may be a fire suppression agent that is at least one of an inert gas
or a clean agent. The suppression medium 38 may include but not be limited to: air, carbon
dioxide, nitrogen, argon, halon, HFC-125, HFC-227ea, FK-5-1-12, water, a wet chemical
extinguishing agent, or a dry chemical extinguishing agent.

[0034] The container 30 is fluidly connected to the ejection nozzle 34 and the
dispersion nozzle 36 through a series of conduits via the valve assembly 32. A conduit 40
extends from the container 30 towards a junction 42. A first branch 44 extends from the
junction 42 to the dispersion nozzle 36 and a second branch 46 extends from the junction 42
to the ejection nozzle 34, as shown in FIGS. 1A and 2.

[0035] The conduit 40 may extend from the container 30, across a portion of the hood
12 towards the first branch 44 that extends from the hood 12 towards the workstation 14, as
shown in FIG. 1B. The second branch 46 may extend from the conduit 40 and may extend

from the hoods 12 towards the workstation 14 and at least partially across the workstation 14.
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A portion of the second branch 46 may extends across the workstation 14 towards the
ejection nozzle 34 that is disposed at a forward edge of the workstation 14. In such an
embodiment, the ejection nozzle 34 may eject the suppression medium 38 from the front edge
of the workstation 14 towards the hood 12.

[0036] Referring to FIG. 3, a fluid return 50 may be provided that may recycle,
recirculate, or return the ejected suppression medium 38 from the ejection nozzle 34 to inhibit
the ejected suppression medium 38 from entering the non-hazard volume 22.

[0037] The fluid return 50 includes a fluid passageway 52, a duct 54, and a return
duct 56. The fluid passageway 52 extends from a front edge 60 of the hood 12 across the
hood 12 towards the duct 54. The duct 54 extends between the hood 12 and the workstation
14. The duct 54 is fluidly connected to the fluid passageway 52 and the return duct 56. The
return duct 56 may extend at least partially through, may extend at least partially across, or
may extend at least partially around the workstation 14. The return duct 56 includes a return
vent or a return inlet 70 that is spaced apart from and is proximately aligned with the ejection
nozzle 34 and/or the front edge 60 of the hood 12. The return inlet 70 is disposed proximate
an edge 80 of the workstation 14 and may be at least partially defined by the workstation 14
or may be provided as a component that is connected to the workstation 14. The edge 80
may be a forward edge of the workstation 14.

[0038] In embodiments in which the ejection nozzle 34 is disposed at the workstation
14, such as in FIG. 1B, the fluid passageway 52 may extend from the edge 80 of the
workstation 14 across the workstation 14 towards the duct 54. The duct 54 may extend
between the workstation 14 and the hood 12. The duct 54 is fluidly connected to the fluid
passageway 52 and the return duct 56. The return duct 56 may extend at least partially
through, may extend at least partially across, or may extend at least partially around the hood
12. The return duct 56 may include a return inlet 70 that is spaced apart from and is
proximately aligned with the ejection nozzle 34 and/or the edge 80 of the workstation 14.
The return inlet 70 may be disposed proximate the front edge 60 of the hood 12 and may be
at least partially defined by the hood 12 or may be provided as a component that is connected
to the hood 12.

[0039] A portion 84 of the ejected suppression medium 38 from the ejection nozzle
34 that forms a fluid barrier may flow from the ejection nozzle 34 towards and through the
return inlet 70. The portion 84 of the ejected suppression medium 38 that enters the return
inlet 70 may flow through the return duct 56 to the duct 54 and to the fluid passageway 52.

The portion 84 of the ejected suppression medium 38 may continue to be recycled and
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returned through the fluid return 50 while the suppression medium 38 is being delivered to
the hazard volume 20 by at least one of the ejection nozzle 34 and/or the dispersion nozzle
36.

[0040] Referring to FIGS. 1A, 1B, 2, and 3, the valve assembly 32 is arranged to
control the release of the suppression medium 38 from the container 30 to the ejection nozzle
34 and the dispersion nozzle 36, responsive to a thermal event or a fire hazard 86 within the
hazard volume 20. The suppression medium 38 may be released into the conduit 40 and
directed towards the ejection nozzle 34 and the dispersion nozzle 36 through their respective
conduit branches (e.g. the first branch 44 and the second branch 46).

[0041] The ejection nozzle 34 may be provided with or may be defined by the hood
12, as shown in FIGS. 1A, 2, and 3. The ejection nozzle 34 may be positioned between the
non-hazard volume 22 and the hazard volume 20 while being spaced apart from the
workstation 14. The ejection nozzle 34 may be generally aligned with the edge 80 of the
workstation 14. The ejection nozzle 34 may be provided or positioned proximate the edge 80
of the workstation 14, as shown in FIG. 1B, positioned near the base of the fire hazard 86, or
within a wall.

[0042] The ejection nozzle 34 may be arranged as an elongated opening that extends
along an edge of the hood 12 or the workstation 14. The ejection nozzle 34 may be arranged
as a plurality of fluid openings or fluid ports that may extend at least partially across an edge
of the hood 12 or the workstation 14. The ejection nozzle 34 may be arranged as a single
ejection nozzle or a plurality of ejection nozzles that at least partially extend from the hood
12 or the workstation 14.

[0043] The ejection nozzle 34 is arranged to eject the suppression medium 38 from
the hood 12 towards the edge 80 of the workstation 14 to form a fluid curtain or a fluid
barrier 90 that extends from the hood 12 towards the workstation 14, as shown in FIGS. 1A,
2, and 3. The ejection nozzle 34 may be arranged to eject the fluid and/or the suppression
medium 38 from the edge 80 of the workstation 14 towards the front edge 60 of the hood 12
to form the fluid barrier 90 that extends from the workstation 14 towards the hood 12, as
shown in FIG. 1B. The fluid barrier 90 may be formed as a generally vertical curtain of
laminar flow of the fluid and/or the suppression medium 38 that is disposed between and
isolates the hazard volume 20 from the non-hazard volume 22 to contain or isolate the
thermal event or fire hazard 86 present within the hazard volume 20 from the non-hazard

volume 22.
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[0044] The fluid and/or the suppression medium 38 may be ejected by the ejection
nozzle 34 at a first flow rate. The first flow rate may be pronounced such that the fluid
barrier 90 inhibits a flow 92 of oxygen or other oxidizers from the non-hazard volume 22
from entering into the hazard volume 20 and inhibits a flow 94 of the fluid and/or the
suppression medium 38 from within the hazard volume 20 from entering into the non-hazard
volume 22.

[0045] Referring to FIG. 2, a deflector 100 may be provided to aid in directing or
deflecting at least a portion of the fluid and/or the suppression medium 38 that forms the fluid
barrier 90 towards the hazard volume 20/the fire hazard 86 and away from the non-hazard
volume 22. The deflector 100 is spaced apart from and is proximately aligned with the
ejection nozzle 34. The deflector 100 may be operatively connected to the workstation 14
and may be disposed proximate the edge 80 of the workstation 14. 1In at least one
embodiment, the deflector 100 may be operatively connected to the hood 12 and may be
arranged to direct the ejected suppression medium 38 from the ejection nozzle 34 disposed on
the workstation 14 that forms the fluid barrier 90 towards the fire hazard 86 and away from
the non-hazard volume 22.

[0046] The deflector 100 may include an extension 102 that extends from the edge 80
of the workstation 14 and a deflection surface 104. The deflection surface 104 may be
defined by the extension 102 or may extend from the extension 102 towards the edge 80 of
the workstation 14. The deflection surface 104 may be an arcuate surface or an angled
surface that is arranged to deflect the suppression medium 38 that forms the fluid barrier 90
towards the fire hazard 86 or generally within the hazard volume 20.

[0047] Referring to FIGS. 1-3, the dispersion nozzle 36 is spaced apart from the
ejection nozzle 34. The dispersion nozzle 36 is disposed proximate or within the hazard
volume 20 and extends towards the workstation 14. The dispersion nozzle 36 is arranged to
disperse the fluid and/or the suppression medium 38 within the hazard volume 20 and
towards the workstation 14 at a second flow rate. The second flow rate may be less than the
first flow rate of the first flow rate and/or the suppression medium 38 ejected from the
ejection nozzle 34.

[0048] In at least one embodiment, the first flow rate of the fluid and/or the
suppression medium 38 from the ejection nozzle 34 and/or the second flow rate of the fluid
and/or the suppression medium 38 from the dispersion nozzle 36 may be independently

variable. The respective flow rates may be varied by additional valve assemblies that are
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fluidly connected to the first branch 44 and the second branch 46 or by the valve assembly
32.

[0049] The ejection of the fluid and/or the suppression medium 38 through the
ejection nozzle 34 and the dispersion of the fluid and/or the suppression medium 38 through
the dispersion nozzle 36 may occur substantially simultaneously responsive to detection of
the thermal event or fire hazard 86 within the hazard volume 20, by a sensor or thermal
detection element that may be in communication with valve assembly 32 of the fire
suppression and isolation system 10.

[0050] The containment or isolation of the hazard volume 20 from the non-hazard
volume 22 by the fire suppression and isolation system 10 may present benefits such as:
provide a cleaner method of fire suppression that may not create collateral damage to the
hazard volume 20 or non-hazard volume 22; reduce cleanup time required after a discharge
from the fire suppression and isolation system 10; reduce a duration of a shutdown of the
workstation 14 after suppression or extinguishing of a fire hazard 86, containing the
suppression medium 38 within the hazard volume 20; independently controlling the
atmosphere about a fire hazard 86 by isolating hazard volume 20 containing the fire hazard
86 from the non-hazard volume 22; and controlling an amount of the suppression medium 38
present within the hazard volume 20.

[0051] The term “about” is intended to include the degree of error associated with
measurement of the particular quantity based upon the equipment available at the time of
filing the application.

[0052] The terminology used herein is for the purpose of describing particular
embodiments only and is not intended to be limiting of the present disclosure. As used
herein, the singular forms “a”, “an” and “the” are intended to include the plural forms as well,
unless the context clearly indicates otherwise. It will be further understood that the terms
“comprises” and/or “comprising,” when used in this specification, specify the presence of
stated features, integers, steps, operations, elements, and/or components, but do not preclude
the presence or addition of one or more other features, integers, steps, operations, element
components, and/or groups thereof.

[0053] While the present disclosure has been described with reference to an
exemplary embodiment or embodiments, it will be understood by those skilled in the art that
various changes may be made and equivalents may be substituted for elements thereof
without departing from the scope of the present disclosure. In addition, many modifications

may be made to adapt a particular situation or material to the teachings of the present
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disclosure without departing from the essential scope thereof. Therefore, it is intended that
the present disclosure not be limited to the particular embodiment disclosed as the best mode
contemplated for carrying out this present disclosure, but that the present disclosure will

include all embodiments falling within the scope of the claims.
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What is claimed is:

1. A fire suppression and isolation system, comprising:

an ejection nozzle positioned between a non-hazard volume and a hazard volume;

a dispersion nozzle spaced apart from the ejection nozzle and disposed within the
hazard volume; and

a valve assembly arranged to control a release of a suppression medium from a
container to the ejection nozzle and the dispersion nozzle, responsive to a thermal event, such
that the suppression medium ejected from the ejection nozzle defines a fluid barrier that is
disposed between the non-hazard volume and the hazard volume.

2. The fire suppression and isolation system of claim 1, wherein the suppression
medium is at least one of water, air, an inert gas, and a clean agent.

3. The fire suppression and isolation system of claim 1, wherein the dispersion
nozzle is arranged to disperse the suppression medium within the hazard volume.

4. The fire suppression and isolation system of claim 1, wherein the ejection
nozzle is at least partially disposed on a workstation that is spaced apart from a hood.

5. The fire suppression and isolation system of claim 1, further comprising a
deflector that is spaced apart from and is proximately aligned with the ejection nozzle, the
deflector being arranged to deflect at least a portion of the fluid barrier towards the hazard
volume.

6. The fire suppression and isolation system of claim 1, wherein the ejection
nozzle is at least partially disposed in a hood that is spaced apart from a workstation.

7. The fire suppression and isolation system of claim 6, further comprising a
fluid return having a return inlet that is spaced apart from and is proximately aligned with the
ejection nozzle.

8. The fire suppression and isolation system of claim 7, wherein the fluid return
is at least partially defined by the workstation.

0. The fire suppression and isolation system of claim 7, wherein the fluid return
includes a return duct that at least partially extends through the workstation.

10. A fire suppression and isolation system, comprising:

an ejection nozzle disposed on at least one of a hood and a workstation, the ejection
nozzle being disposed proximate a hazard volume;

a dispersion nozzle spaced apart from the ejection nozzle and extending towards the

hazard volume; and

10
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a container containing a suppression medium, the container being fluidly connected to
the ejection nozzle and the dispersion nozzle.

11.  The fire suppression and isolation system of claim 10, wherein the hazard
volume is at least partially defined between the workstation and the hood that is spaced apart
from the workstation.

12.  The fire suppression and isolation system of claim 11, wherein the ejection
nozzle is arranged to eject the suppression medium towards at least one of an edge of the
workstation and a front edge of the hood.

13.  The fire suppression and isolation system of claim 12, wherein the ejected
suppression medium defines a fluid barrier between the hazard volume and a non-hazard
volume.

14.  The fire suppression and isolation system of claim 13, wherein the fluid
barrier is formed as a curtain of laminar flow of the suppression medium.

15.  The fire suppression and isolation system of claim 13, wherein the dispersion
nozzle is arranged to disperse the suppression medium towards the workstation.

16.  The fire suppression and isolation system of claim 15, wherein the fluid
barrier is arranged to inhibit the suppression medium from flowing into the non-hazard
volume.

17.  The fire suppression and isolation system of claim 10, wherein the ejection
nozzle is arranged to eject the suppression medium at a first flow rate.

18.  The fire suppression and isolation system of claim 17, wherein the dispersion
nozzle is arranged to disperse the suppression medium at a second flow rate less than the first
flow rate.

19. The fire suppression and isolation system of claim 10, further comprising a
fluid return that is spaced apart from and is proximately aligned with the ejection nozzle.

20.  The fire suppression and isolation system of claim 19, wherein the fluid return
is arranged to receive at least a portion of the suppression medium ejected from the ejected

nozzle.

11
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-20

A fire suppression and isolation system, comprising an
ejection nozzle, a dispersion nozzle

1.1. claims: 1-9

A fire suppression and isolation system, comprising an
ejection nozzle, a dispersion nozzle and a valve assembly.

1.2. claims: 10-20

A fire suppression and isolation system, comprising an
ejection nozzle, a dispersion nozzle and a container
containing a suppression medium, the container being fluidly
connected to the ejection nozzle and the dispersion nozzle.
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