EP 3 508 256 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
10.07.2019 Bulletin 2019/28

(21) Application number: 18248153.1

(22) Date of filing: 28.12.2018

(11) EP 3 508 256 A1

EUROPEAN PATENT APPLICATION

(51) IntClL:

A62C 37/08 (2006.01) A62C 99/00 (2010.01)

BO5B 1/26 (2006.01)

(84) Designated Contracting States:

AL AT BEBG CH CY CZDE DKEE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO

PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

Designated Validation States:
KH MA MD TN

(30) Priority: 29.12.2017 US 201762611944 P
29.12.2017 US 201762611976 P

(71)

(72)

(74)

Applicant: Tyco Fire Products LP
Lansdale PA 19446 (US)

Inventor: The designation of the inventor has not
yet been filed

Representative: Gray, James
Withers & Rogers LLP

4 More London Riverside
London SE1 2AU (GB)

(54)

(57) A fluid mist nozzle (10) comprises a frame (12)
having a body (14) defining an inlet (16) having, an outlet
(18) and a passageway (20) extending between the inlet
(10) and the outlet (18) along a nozzle axis (A-A). The
frame (12) includes an apex (26) axially spaced from the
outlet (18) with a pair of frame arms (28) extending from
the body (14) to the apex (26). The pair of arms (28) are
equidistantly spaced about a first bisecting plane that bi-
sects the body (14). The pair of arms (28) are aligned in
a second bisecting plane that bisects the body (14) and
is perpendicular to the first bisecting plane to define an

FLUID MIST NOZZLE AND METHODS WITH AN ASYMMETRIC DIFFUSER

intersection of the firstand second bisecting planes being
aligned along the nozzle axis. The mist muzzle (10) fur-
ther comprises a diffuser (100) disposed internally to the
frame between the body (14) and the apex (26). The dif-
fuser (100) has an impact end (102) opposed to and
spaced from the outlet (18) and a discharge end (104)
axially spaced from the impact end (102) along a diffuser
axis aligned parallel with the nozzle axis. The impactend
(104) is asymmetric with respect to at least one of the
first bisecting plane or second bisecting plane.
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Description
Technical Field

[0001] Thisinventionrelates generally tofire protection
devices and in particular fluid mist nozzles. More specif-
ically, the present invention is directed to sidewall fluid
mist nozzles and methods.

Disclosure of Invention

[0002] Preferred embodiments of a mist nozzle for in-
stallation in a horizontal or sidewall orientation are pro-
vided having a preferred diffuser for generation and dis-
tribution of a firefighting mist. In one preferred embodi-
ment of a fluid mist nozzle, a frame having a body defines
an inlet, an outlet and a passageway extending between
the inlet and the outlet along a nozzle axis. The frame
preferably includes an apex axially spaced from the outlet
with a pair of frame arms extending from the body to the
apex. The pair of arms are preferably equidistantly
spaced about a first bisecting plane that bisects the body
with the pair of arms being aligned in a second bisecting
plane that bisects the body and is perpendicular to the
first bisecting plane. The intersection of the first and sec-
ond bisecting planes is aligned along the nozzle axis. A
diffuser is preferably disposed internally to the frame be-
tween the body and the apex. The diffuser has an impact
end opposed to and spaced from the outlet and a dis-
charge end axially spaced from the impact end along a
diffuser axis aligned parallel with the nozzle axis. The
impact end is preferably asymmetric with respect to at
least one of the first bisecting plane or second bisecting
plane. In preferred embodiments of the nozzle, an annu-
lar orifice member is disposed along the passageway
betweentheinlet and the outlet. The annular orifice mem-
ber defines an internal diameter that is preferably less
than the outlet diameter to define a nominal K-factor of
less than 2.

[0003] A preferred method of fire protection of an oc-
cupancy using a sidewall mist nozzle includes providing
a fluid mist nozzle frame for mounting in a horizontal ar-
rangement along a wall between a ceiling and a floor of
the occupancy. The frame has a body defining an inlet
for connection to a fluid supply, an outlet, and a passage-
way extending between the inlet and the outlet along a
nozzle axis, the frame includes an apex axially spaced
from the outlet with a pair of frame arms extending from
the body to the apex. The preferred method includes dis-
posing an asymmetric diffuser internally to the frame be-
tween the body and the apex to provide an asymmetric
mist distribution of a fluid discharge from the frame body
in the horizontal arrangement with the asymmetric distri-
bution having more droplets below and laterally about
the nozzle with fewer droplets above the nozzle so as to
wet the floor and wall while restricting droplets from wet-
ting the ceiling.

[0004] In another preferred embodiment of a fluid noz-
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zle, a frame having a body defines an inlet, an outlet and
apassageway extending between the inlet and the outlet
along a nozzle axis. A preferably imperforate diffuser
having no closed form through openings is spaced from
the outlet. The diffuserhas animpactend and a discharge
end spaced apart from one another to define a depth of
the diffuser extending along a diffuser axis coaxially
aligned along the nozzle axis and within a bisecting plane
of the diffuser. The diffuser defines a height in a direction
perpendicular to the diffuser axis within the bisecting
plane. The diffuser defines a preferred minimum depth-
to-height ratio ranging from 1:1 to 0.5:1. The preferred
imperforate diffuser includes a stage, a retainer and a
wedge disposed between the retainer and the stage to
define an external profile including a pair of open end
flow channels formed about the wedge. Each open end
flow channel has an internal surface extending from the
impact end to the discharge end.

[0005] In another preferred method of fire protection
of an occupancy using a sidewall mist nozzle, the method
providing a fluid mist nozzle frame for mounting in a hor-
izontal arrangement along a wall between a ceiling and
a floor of the occupancy. The frame has a body defining
an inlet for connection to a fluid supply, an outlet, and a
passageway extending between the inlet and the outlet
along a nozzle axis. The method preferably includes
spacing an imperforate diffuser from the outlet having a
minimum depth-to-height ratio ranging from 1:1 to 0.5:1
and an external profile including a pair of open end flow
channels formed about the diffuser to provide a mist dis-
tribution of a fluid discharge from the frame body in the
horizontal arrangement with the mist distribution having
more droplets below and laterally about the nozzle and
fewer droplets above the nozzle so as to wet the floor
and wall while restricting droplets from wetting the ceiling.

Brief Description of the Drawings

[0006] The accompanying drawings, which are incor-
porated herein and constitute part of this specification,
illustrate exemplary embodiments of the invention, and
together, with the general description given above and
the detailed description given below, serve to explain the
features of the invention. It should be understood that
the preferred embodiments are not the totality of the in-
vention but are examples of the invention as provided by
the appended claims.

FIG. 1 is a schematic cross-sectional view of a pre-
ferred sidewall mist nozzle in a horizontal orientation.
FIG. 1A is a cross-sectional view of an orifice insert
used in the nozzle of FIG. 1.

FIG. 1B is a front view of the nozzle of FIG. 1.

FIG. 2 is a perspective view of a preferred diffuser
for use in the nozzle of FIG. 1.

FIG. 3is aside view of the preferred diffuserin FIG. 2.
FIG. 4 is an end view of the preferred diffuser in FIG.
2.
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FIG. 5 is another end view of the preferred diffuser
in FIG. 2.

FIG. 6 is a cross-sectional plan view of the diffuser
of FIG. 4 along line VI--VI.

FIG. 7 is another cross-sectional plan view of the
diffuser of FIG. 4 along line VII-VII.

Mode(s) For Carrying Out the Invention

[0007] Schematically shown in FIGS. 1 and 1B is a
preferred fluid mist nozzle 10 installed in a horizontal ar-
rangement to provide fire protection to an occupancy O
defined by a floor FLR below the nozzle 10, a ceiling CLG
above the nozzle 10 and one or more walls WL extending
between the floor FLR and the ceiling CLG. In the pre-
ferred horizontal or sidewall arrangement, the nozzle 10
is mounted through a hole in the wall WL and coupled or
connected to a supply line of fire fighting fluid such as,
for example, water WS. Upon nozzle actuation in re-
sponse to a fire, fluid droplets are generated and dis-
persed from the nozzle 10 in a preferred manner to pro-
vide effective wetting and cooling of the surrounding sur-
faces and environment. The nozzle 10 is preferably lo-
cated within a prescribed distance beneath the ceiling
CLG to provide sufficient cooling at the ceiling while pro-
viding sufficient wetting of floor and wall surfaces to ef-
fectively address the fire.

[0008] The preferred sidewall nozzle 10 includes a
frame 12 having a first end for coupling to a pipe fitting
of the fluid supply WS and a second end to which a dif-
fuser 100 is mounted for generating a preferred mist dis-
tribution about the nozzle that can be used in a preferred
method of fire protection. Water impacting the diffuser
100 results in the formation of droplets and various pre-
ferred directed distributions of those droplets to provide
the desired cooling and wetting density. As described
herein, the preferred diffuser 100 provides for a prefera-
bly asymmetric mist distribution in which fluid droplets
are retained or restricted from overly wetting the ceiling
CLG and directed forward and rearward of the nozzle 10
while sufficiently distributing droplets laterally to wet the
surrounding floor FLR and wall(s) WL. Accordingly, the
preferred mist distribution is imbalanced with more drop-
lets below and laterally about the nozzle with fewer drop-
lets above the nozzle. Given the asymmetry in the pre-
ferred mistdistribution, preferred embodiments of the dif-
fuser are asymmetric to generate and distribute the de-
sired mist for fire protection.

[0009] A preferred frame 12 includes a body 14 defin-
ing an inlet 16, an outlet 18, and an internal passageway
20 extending between the inlet 16 and the outlet 18 along
a nozzle axis A--A. The passageway 20 is dimensioned
to house a strainer 22 and an orifice insert24. The strainer
22 filters out debris and contaminants from the incoming
fluid and the orifice insert 24 restricts the fluid path to
define the discharge characteristics of the fluid. Shown
in FIG. 1A is a cross-sectional view of a preferred insert
24, which defines an internal diameter DIA of the orifice
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insert 24 to define the discharge characteristics out of
the nozzle body 14, including the pressure and/or flow
characteristics to impact the diffuser 100 for generation
and distribution of the firefighting mist. As is understood
in the art, discharge characteristics can be quantified by
a nominal K-factor of a sprinkler, which is defined as an
average flow of water in gallons per minute through the
internal passageway divided by a square root of pressure
of water fed into the inlet end of the internal passageway
in pounds per square inch gauge: Q=KvVP where P rep-
resents the pressure of water fed into the inlet end of the
internal passageway through the body of the sprinkler,
in pounds per square inch gauge (psig); Q represents
the flow of water from the outlet end of the internal pas-
sageway through the body of the sprinkler, in gallons per
minute (gpm); and Krepresents the nominal K-factor con-
stant in units of gallons per minute divided by the square
root of pressure expressed in psig. Preferred embodi-
ments of the nozzle 10 used herein have a nominal K-
factor ranging from about 1 to about 10 GPM/(PSI)*, is
more preferably less than 5 GPM/(PSI)*2, and is more
preferably less than 5 GPM/(PSI)*%, and is more prefer-
ably less than 2 GPM/(PSI)%, for example, 1.8
GPM/(PSI)*2 or 1.96 GPM/(PSI)*. It should be under-
stood that alternative embodiments of the nozzle 10 can
include a frame 12 and/or orifice insert 24 to provide a
K-factor of less than 1 or greater than 10 GPM/(PSI)*,
for use in combination with preferred embodiments of
diffuser described herein.

[0010] The internal diameter DIA of the orifice insert
24 is preferably less than 1/3 of an inch to provide for the
desired K-factor. In a preferred embodiment of the orifice
insert 24, the insert is shaped as an annular disc with a
preferred internal diameter DIA of 0.297 inch and a pre-
ferred outer diameter ODIA of about 1/2 inch. Theinternal
passageway 20 of the frame 12 is dimensioned and con-
figured to support and house the preferred orifice insert
24 and strainer 22 with the internal diameter of the pas-
sageway reducing from a firstinternal diameter D1 at the
inlet 16 to smaller second diameter D2 at the outlet 18.
The exterior of the frame body 14 is configured for cou-
pling to supply piping, which can include external pipe
threading and a tool engagement portion for securing the
nozzle to the supply piping WS.

[0011] A preferred frame 12 for use in the nozzle 10 is
shown and described in U.S. Patent No. 5,505,383 and
commercially embodied in the Type AM10 AQUAMIST
nozzle, shown in Tyco Fire Products LP brochure
TFP2210, entitled "Type AM10 and AM10B AQUAMIST
Nozzles Non-Automatic (Open)" (Nov. 2015). Each of
the cited documents is attached as Exhibit A and incor-
porated by reference in their entirety. A preferred frame
12 includes an apex 26 axially spaced from the outlet 18
with a pair of frame arms 28 extending from the body to
converge at the apex 26. The pair of arms 28 are equi-
distantly spaced about a first bisecting plane BP1 that
bisects the body 14. Moreover, the pair of arms 28 are
aligned with one another in a second bisecting plane BP2
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that bisects the body 14 and is perpendicular to the first
bisecting plane BP1. The intersection of the first and sec-
ond bisecting planes BP1, BP2 is aligned along the noz-
zle axis A--A.

[0012] The diffuser 100 is preferably disposed inter-
nally to the frame 12 between the body 14 and the apex
26 and between or internal to the frame arms 28. The
installed diffuser 100 has an impact end 102 opposed to
and spaced from the outlet 18 against which fluid dis-
charged from the orifice insert 24 impacts to generate
the fluid mist. The diffuser 100 also has a discharge end
104 axially spaced from the impact end 102 about which
the generated mist disperses. The axial distance be-
tween the impact and discharge ends 102, 104 define a
length or depth DP of the diffuser extending along a dif-
fuser axis D--D aligned parallel with and preferably along
the nozzle axis A--A and which is within the first bisecting
plane BP1. Generally, the height H of the diffuser 100 is
measured in a direction perpendicular to the nozzle axis
A--A and within the first bisecting plane BP1. Preferably,
the total height of the diffuser height H is less than the
outlet diameter D2. The width W of the diffuser 100 is
measured in a direction perpendicular to the height and
in particular, measured in the direction perpendicular to
the nozzle axis A--A and parallel to the second bisecting
plane BP2. The diffuser 100 is preferably mounted or
secured to the frame 12 at the apex 26. The preferred
diffuser 100 preferably includes a threaded securement
portion 106 distally of the discharge end 104 for engage-
ment with the apex 26. The diffuser 100 can be affixed
by alternative means provided that the preferred diffuser
can be appropriately fixed and oriented to effectively gen-
erate and disperse a mist as described herein.

[0013] Shownin FIG. 2 is a perspective of the diffuser
100 without the frame 12 for clarity. The diffuser 100 and
in particular, the impact end 102 is preferably asymmetric
with respect to at least one of the first bisecting plane
BP1 or second bisecting plane BP2. In a preferred em-
bodiment, the diffuser 100 is preferably asymmetric with
respect to the first bisecting plane BP1 and symmetric
with respect to the second bisecting plane BP2. In the
preferred embodiment shown, the impact end 102 of the
diffuser 100, as installed, is preferably asymmetric with
respect to the second bisecting plane BP2 and symmetric
about the first plane BP1. The preferred diffuser 100 has
afirst portion 108 and asecond portion 110, spaced apart
from one another to define at least one flow path or chan-
nel 112 therebetween wherein the first and second por-
tions 108, 110 are preferably unequally spaced about the
second bisecting plane BP2. Preferably separating the
first and second portion 108, 110 is a preferred third por-
tion 114 centered along the diffuser axis D--D to form two
flow channels 112a, 112b about the third portion 114.
[0014] With respect to the embodiment of the diffuser
100 shown in FIGS. 2-7, the first portion of the diffuser
provides a base or stage 108 from which the other por-
tions of the diffuser are disposed. Preferably, the diffuser
is formed or machined from a unitary piece of material
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to provide the regions and surfaces described. Alterna-
tively, the diffuser can be formed from joining compo-
nents provided the assembly provides for the portions,
surfaces and flow channels described herein. The stage
108 includes various surfaces as described in greater
detail herein, which direct a generated mist laterally and
forward and rearward with respect to the nozzle 10. The
second portion of the diffuser 100 defines a preferred
retainer portion 110 to redirect or restrict a majority of the
mist to below the retainer portion 110 so as to minimize
the droplet spray on the ceiling CLG. The third portion of
the diffuser 100 defines a preferred wedge 114 to sepa-
rate the stage and retainer portions 108, 110 and define
the laterally disposed open flow channels 112a, 112b.
Additionally, the centrally located wedge 114 breaks the
fluid discharge from the insert orifice 24 into multiple
streams for the preferred distribution. As seen from the
end views of the diffuser 100 shown in FIGS. 4 and 5,
the voids of the diffuser 100 are all located along the
periphery of the diffuser to define its external profile. Ac-
cordingly, the diffuser 100 is preferably a solid or imper-
forate member having no closed form through openings
or penetrations such that all fluid flow is over the external
surface of the diffuser 100.

[0015] The preferred stage 108 includes various sur-
faces to distribute a generated mist. In its preferred hor-
izontal orientation the frame arms 28 and the second
bisecting plane BP2 are substantially parallel to the floor
FLR and ceiling CLG, as seenin FIG. 1. Referring again
to FIGS. 4 and 5, the stage 108 includes a preferred
planar upper surface 120 extending parallel to the second
bisecting plane BP2 that opposes the retainer 110 to de-
fine the flow channel 112 therebetween. The stage 108
preferably includes a lower surface 122 axially spaced
from the upper surface 120 to define a preferred arcuate
surface, and more preferably, a concave surface defined
by at least one radius of curvature R1 about an axis of
curvature C1 extending parallel to the diffuser axis D--D.
Preferably, the axis of curvature C1 is laterally offset from
the first bisecting plane BP1. Fluid discharged from the
insert orifice 24 that impacts the diffuser 100 and streams
over the lower arcuate surface 122 is preferably thrown
forward of the nozzle 10. With reference to FIG. 4, the
preferred upper and lower surfaces 120, 122 of the stage
108 define a variable height HI of the stage over the width
W of the diffuser 100 with the maximum height at the
most lateral edges of the stage 108 and the minimum
height at the mid-point of the stage. In a preferred em-
bodiment of the diffuser 100, the maximum height HI of
the stage 108 is about one half of the overall height H of
the diffuser 100 and the minimum height HI of the stage
108 is about one half of the maximum height of the stage.
[0016] The stage 108 also defines an impact face 126
atthe impact end 102 of the diffuser 100 that is symmetric
about the first bisecting plane BP1. Referring to FIG. 6,
the impact face 126 includes a lateral portion 128 and a
preferably arcuate concave portion 130 between the lat-
eral portion 128 and the first bisecting plane BP1. The
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arcuate concave portion 130 is defined by a radius of
curvature R2 about an axis of curvature C2 extending
perpendicular to the diffuser axis D--D and parallel to and
offsetfromthefirstbisecting plane BP1, the lateral portion
being planar and disposed perpendicular to the diffuser
axis D--D. Fluid discharged from the insert orifice 24 that
impacts the impact face 126 and streams over the lateral
portion 128 is preferably thrown laterally and rearward
of the nozzle and toward the wall WL as schematically
shown in FIG. 6.

[0017] AsseeninFIGS. 5-7, at the discharge end 104
of the diffuser 100, the stage 108 includes a discharge
face 132 that is planar extending perpendicular to the
diffuser axis and formed about the securement portion
106. The stage 108 preferably includes an arcuate pe-
riphery 134 contiguous with each of the impact face 126
and discharge face 132 of the stage. The arcuate periph-
ery defines a preferably external convex surface defined
by a radius of curvature R3 about an axis of curvature
C3 extending parallel to the first bisecting plane BP1 and
perpendicular to the diffuser axis D--D.

[0018] With reference to FIGS. 1, 2 and 3, the retainer
110 of the diffuser 100 is preferably formed as a substan-
tially planar member that, in the installed position of the
nozzle 100, is located above the stage 108. The preferred
retainer 110 has a preferably planar upper surface 140
and a lower surface 142 that includes a planar portion
spaced from the upper surface 140 to define a height H2
of the retainer 110, which is preferably about 1/8 of the
total diffuser height H. The preferred lower planar surface
portion 142 of the retainer 110 is preferably opposed to
the upper surface 120 of the stage 108 about the second
bisecting plane BP2 to define the flow channel 112 ther-
ebetween. Moreover, the upper surface 120 of the stage
108 is preferably located closer to the second bisecting
plane BP2 than the lower surface 142 of the retainer 110.
The position and geometry of the retainer 110 are pref-
erably configured to minimize or otherwise retain a gen-
erated mist of the nozzle 10 away from the ceiling CLG
while providing sufficient cooling in the space between
the nozzle 10 and the ceiling CLG. The retainer 110, in
combination with the stage 108, also facilitates the for-
ward throw of the fluid mist to provide effective surface
wetting below and about the nozzle 10.

[0019] Each of the opposed surfaces 120, 142 of the
respective stage and retainer components 108, 110 de-
fine a depth. In the preferred diffuser, the retainer 110
preferably defines the maximum depth DP of the diffuser
with the stage 108 having a smaller depth DP1 preferably
about 2/3 of the maximum depth. Additionally, the retain-
er 110 is preferably located closer to the outlet 18 of the
frame body 14 than the stage 108 such that the distance
from the outlet 18 of the frame 12 to the retainer 110 is
smaller than the distance from the outlet 18 to the stage
108. Accordingly, in a preferred aspect, the stage 108
and the retainer 110 define a retainer depth-to-stage
depth ratio (DP:DP1) that is no more than 1.5:1. In the
preferred embodiment, the diffuser and its retainer 110
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define a preferred maximum depth of about 0.3 inch.
Moreover, the depth of each of the opposed stage and
retainer surfaces 120, 142 define preferred ratios with
the height (DP:H), (DP1:H) of the diffuser 100 that pref-
erably ranges from 1:1 to 0.5:1. More preferably, the dif-
fuser 100 defines a preferred minimum depth to height
ratio that ranges from 1:1 to 0.5:1. As seen in FIG. 4 and
5, the retainer 110 has a width W1 that is less than the
stage width W with a ratio of stage width-to-retainer width
(W:W1) being no more than 1.25:1. The width of each of
the opposed stage and retainer surfaces 120, 142 define
preferred ratios with the depth (W:DP1), (W1:DP) of the
diffuser 100 that preferably ranges from 2:1 to 1:1. More
preferably, the diffuser 100 defines a preferred minimum
width to depth ratio that ranges from 2:1 to 1.3:1.

[0020] The wedge 114 spaces the stage 108 and the
retainer 110 from one another to define the height of the
one or more flow paths 112. Various preferred surface
geometries of the wedge 114 break up the fluid discharge
from the orifice insert 24 to provide for a desired droplet
size and direction of distribution. In a preferred aspect,
the height of the flow path 112 is preferably about 3/8 of
the overall height H of the diffuser. As seen in FIG. 3, the
wedge 114 has an overall depth DP2 that is preferably
equal to the depth DP1 of the stage 108. Preferably, the
height of the flow path varies with the height H3 of the
wedge 114, which preferably decrease over its depth
DP2 in the direction from the impact end 102 to the dis-
charge end 104 of the diffuser. With the preferred variable
height H3 of the wedge, the retainer 110 and its planar
surfaces 140, 142 are preferably angled with respect to
the second bisecting plane BP2 defining a preferred in-
cluded angle a therebetween of no more than 5 degrees
and preferably defines an included angle o of 3 degrees.
[0021] In another preferred aspect, as seen in FIG. 7,
the wedge 114 defines a variable width W2 over its depth
DP2 in which the wedge width preferably increases in a
direction from the impact end 102 to the discharge end
104. The width W2 of the wedge 114 is defined by lateral
surfaces 144 formed about the first bisecting plane BP1.
Preferably, each lateral surface 144 includes a convex
portion defined by a constant radius of curvature R4 from
an axis of curvature C4 located on the opposite side of
the first bisecting plane BP1 from the convex lateral sur-
face 144. In another preferred aspect, the diffuser in-
cludes other arcuate surfaces along the wedge 114 to
preferably break up fluid streams prior to mist dispersion
forward of the nozzle 10. As seen in FIG. 4, one or more
concave surfaces of the wedge 114 are preferably con-
tiguous with lower surface 142 of the retainer 108. In
another preferred aspect, the concave portion 146 in-
creases in heightin the direction from the impactend 102
to the discharge end 104, as seen in FIG. 3. Alternatively
or additionally, the radius of curvature of the concave
portion 146 can vary over the depth of the diffuser or can
be constant. Accordingly, in a preferred embodiment of
the diffuser 100 in which the wedge 114 defines internal
surfaces of the open flow channels 112a, 112b, the flow
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paths are defined by internal convex and concave sur-
faces over which the fluid mist flows.

[0022] Thediffuser100includes other surface features
to direct fluid streams for the desired mist distribution.
For example, one or more chamfered surfaces provide
for transitional surfaces to direct fluid streams to the var-
ious regions of the diffuser for distribution in a desired
manner. With reference to FIG. 2, the stage can include
one central chamfer 150 and two lateral chamfers 152
to direct fluid stream toward the arcuate lower surface.
[0023] Shown in FIG. 5, two chamfered surfaces 154
are disposed at the discharge end of the retainer 110
along the upper surface 140.

[0024] The preferred nozzle 10 is preferably config-
ured as an automatic device which generates a firefight-
ing mist in response to a stimulus. With reference to FIG.
1, the nozzle 10 has an unactuated state in which a seal-
ing assembly 200 is disposed within the outlet 18 to pre-
vent fluid discharge from the outlet. The sealing assembly
200 is supported in the outlet 18 by a thermally respon-
sive trigger device 202 that fractures in response to an
predetermined level of heat to release the sealing as-
sembly 200 and permit the discharge of fluid from the
frame body 14. The thermally responsive device is pref-
erably embodied as athermally responsive frangible bulb
202 which breaks in response to a threshold level of heat.
[0025] The preferred diffuser 100 provides for a bulb
seat 160 formed and centered along the impact end 102
of the diffuser 100. Shown in FIGS. 2, 3 and 4 are side
and elevated views of the bulb seat formation 160. The
bulb seat 160 is preferably a concave substantially cen-
tered along the diffuser axis D-D for alignment with the
preferably threaded securement portion 106 and nozzle
axis A--A. Accordingly, axial translation of the diffuser
100 with respect to the outlet 18 of the frame body 14
can load the bulb 202 against the seal assembly 200 to
seal outlet of the nozzle 100 and place the nozzle in an
unactuated state.

[0026] While the presentinvention has been disclosed
with reference to certain embodiments, numerous mod-
ifications, alterations and changes to the described em-
bodiments are possible without departing from the
sphere and scope of the present invention, as defined in
the appended claims. Accordingly, it is intended that the
present invention not be limited to the described embod-
iments, but that it has the full scope defined by the lan-
guage of the following claims, and equivalents thereof.

Inventive Clauses

[0027] Clause 1. A fluid nozzle comprising:

aframe having a body defining aninlet, an outlet and
a passageway extending between the inlet and the
outlet along a nozzle axis; and

animperforate diffuser spaced from the outlet having
an impact end and a discharge end spaced apart
from one another to define a depth of the diffuser
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extending along a diffuser axis aligned coaxially
aligned along the nozzle axis and within a bisecting
plane of the diffuser, the diffuser defining a height in
a direction perpendicular to the diffuser axis within
the bisecting plane, the diffuser having a minimum
depth-to-height ratio ranging from 1:1 to 0.5:1, the
imperforate diffuser including:

a stage;

a retainer; and

a wedge disposed between the retainer and the
stage to define an external profile including a
pair of open end flow channels formed about the
wedge, each open end flow channel having an
internal surface extending from the impact end
to the discharge end.

[0028] Clause 2. The mist nozzle of Clause 1, wherein
the stage includes a planar surface extending perpen-
dicular to a bisecting plane that bisects the diffuser and
the frame body, the diffuser including an arcuate surface
opposite the planar surface.

[0029] Clause 3. The fluid nozzle of Clause 1, wherein
the retainer has a first surface defining a first depth in a
direction of the diffuser axis, the stage having a second
surface defining a second depth in the direction of the
diffuser axis, the first and second surfaces being spaced
apart to define the pair of flow channels therebetween,
each of the first depth and the second depth defining a
depth-to-diffuser height ratio that ranges from 1:1 to
0.5:1.

[0030] Clause 4. The fluid nozzle of any one of the
above Clauses, wherein the wedge extends between the
impact end and the discharge end and has a variable
width over the depth of the diffuser such that the wedge
variable width increases in the direction of the diffuser
axis from the impact end to the discharge end.

[0031] Clause 5. The fluid nozzle of any one of the
above Clauses, wherein the wedge has a variable height
over the depth of the diffuser such that a wedge height
decreases in a direction of the diffuser axis from the im-
pact end to the discharge end.

[0032] Clause 6. The fluid nozzle of any one of the
above Clauses wherein, the internal surface of each
channelincludes a convex portion and a concave portion.
[0033] Clause 7. The fluid nozzle of Clause 6, wherein
the convex portion extends with a decreasing height from
the impact end to the discharge end, the concave portion
of the wedge extends with an increasing height from the
impact end to the discharge end.

[0034] Clause 8. The fluid nozzle of Clause 6, wherein
each convex portion is defined by a constant radius from
an axis of curvature located on an opposite side of the
first bisecting plane from the convex portion.

[0035] Clause 9. The fluid nozzle of any one of the
above Clauses, wherein the stage includes a planar up-
per surface extending parallel to the second bisecting
plane and a lower surface axially spaced from the planar
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upper surface to define a variable height of the stage
over the width of the diffuser.

[0036] Clause 10. Thefluid nozzle of Clause 9, wherein
the lower surface of the stage includes an arcuate surface
defining at least one radius of curvature about an axis of
curvature extending parallel to the diffuser axis the arcu-
ate surface being symmetrical about the bisecting plane.
[0037] Clause 11. The fluid nozzle of Clause 10,
wherein the axis of curvature is laterally offset from the
bisecting plane.

[0038] Clause 12. The fluid nozzle of any one of the
above Clauses, wherein the stage defines animpact face
at the impact end of the diffuser that symmetric about the
bisecting plane, the impact face including a lateral portion
and an arcuate concave portion between the lateral por-
tion and the first bisecting plane, the arcuate concave
portion being defined by a radius of curvature about an
axis of curvature extending perpendicular to the diffuser
axis and parallel to and offset from the first bisecting
plane, the lateral portion being planar and disposed per-
pendicular to the diffuser axis.

[0039] Clause 13. The fluid nozzle of claim any one of
the above Clauses, wherein the stage includes a dis-
charge face at the discharge end of the diffuser, the dis-
charge face of the stage being planar extending perpen-
dicular to the diffuser axis, the stage including an arcuate
periphery contiguous with each of the impact face and
discharge face of the stage, the arcuate periphery de-
fined by a radius of curvature about an axis of curvature
extending parallel to the bisecting plane, the arcuate pe-
riphery including at least one chamfer contiguous with
the lower surface.

[0040] Clause 14. The fluid nozzle of any one of the
above Clauses, wherein the retainer is a planar member
disposed at an angle with respect to the diffuser axis, the
planar member being axially spaced from the planar up-
per surface of the stage, the retainer defining a width that
is less than the stage width with a ratio of stage width-
to-retainer width being no more than 1.25:1, the stage
and the retainer defining a retainer depth-to-stage depth
ratio that is no more than 1.5:1.

[0041] Clause 15. The fluid nozzle of any one of the
above Clauses, wherein a distance from the outlet of the
frame to the retainer is smaller than a distance from the
outlet to the stage.

[0042] Clause 16. The fluid nozzle of any one of the
above Clauses, wherein the retainer has an upper sur-
face and a lower surface defining a height of the retainer
inbetween, the upper surface including a pair of chamfers
along the upper surface.

[0043] Clause 17. The fluid nozzle of any one of the
above Clauses, wherein the wedge extends from the im-
pact end to the discharge end.

[0044] Clause 18. The fluid nozzle of any one of the
above Clauses, wherein the diffuser includes a seat
formed at the impact end of the diffuser for supporting a
thermally responsive trigger between the outlet and the
diffuser.

10

15

20

25

30

35

40

45

50

55

[0045] Clause 19. Thefluid nozzle of Clause 18, further
comprising a thermally responsive bulb disposed within
the diffuser seat for supporting a seal.

[0046] Clause 20. The fluid nozzle of any one of the
above Clauses, wherein the diffuser is disposed internal
to the nozzle frame.

[0047] Clause 21. The fluid nozzle of any one of the
above Clauses, further comprising an annular orifice
member disposed along the passageway between the
inlet and the outlet, the annular orifice member defining
a nominal K-factor of less than 2.

[0048] Clause 22. A method of fire protection of an oc-
cupancy using a sidewall mist nozzle, the method com-
prising:

providing a fluid mist nozzle frame for mounting in a
horizontal arrangement along a wall between a ceil-
ing and a floor of the occupancy, the frame having
a body defining an inlet for connection to a fluid sup-
ply, an outlet, and a passageway extending between
the inlet and the outlet along a nozzle axis; and
spacing an imperforate diffuser from the outlet hav-
ing a minimum depth to height ratio ranging from 1:1
to 0.5:1 and an external profile including a pair of
open end flow channels formed about the diffuser to
provide a mist distribution of a fluid discharge from
the frame body in the horizontal arrangement with
the mist distribution having more droplets below and
laterally about the nozzle and fewer droplets above
the nozzle so as to wet the floor and wall while re-
stricting droplets from wetting the ceiling.

[0049] Clause 23. The method of Clause 22, wherein
spacing the diffuser including disposing a diffuser having
a stage to throw the fluid discharge forward, laterally and
rearward of the nozzle; a retainer to restrict droplets
above the nozzle; and a wedge disposed between the
retainer and the stage to define an external profile includ-
ing a pair of open end flow channels formed about the
wedge, each open end flow channel having an internal
surface extending from an impact end to a discharge end
of the diffuser.

Claims
1. A fluid mist nozzle comprising:

a frame having a body defining an inlet having,
an outlet and a passageway extending between
the inlet and the outlet along a nozzle axis, the
frame including an apex axially spaced from the
outlet with a pair of frame arms extending from
the body to the apex, the pair of arms being equi-
distantly spaced about afirst bisecting plane that
bisects the body, the pair of arms being aligned
in a second bisecting plane that bisects the body
and is perpendicular to the first bisecting plane
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to define an intersection of the first and second
bisecting planes being aligned along the nozzle
axis;

a diffuser disposed internally to the frame be-
tween the body and the apex, the diffuser having
an impact end opposed to and spaced from the
outlet and a discharge end axially spaced from
the impact end along a diffuser axis aligned par-
allel with the nozzle axis, the impact end being
asymmetric with respect to at least one of the
first bisecting plane or second bisecting plane.

The fluid mist nozzle of claim 1, wherein the diffuser
is asymmetric about the second bisecting plane, the
diffuser including a first portion and a second portion,
spaced apart from one another to define at least one
flow channel therebetween wherein the first and sec-
ond portions are unequally spaced about the second
bisecting plane.

The fluid mist nozzle of claim 2, wherein the diffuser
is symmetric about the first bisecting plane, the dif-
fuserincluding a third portion centered along the noz-
zle axis that spaces the first portion from the second
portion to form the at least one flow channel as being
two flow channels about the third portion.

The fluid mist nozzle of claim 1, wherein the diffuser
is symmetrical about the first bisecting plane defining
a height measured in a direction parallel to the first
bisecting plane and perpendicular to the nozzle axis,
the diffuser defining a width measured in a direction
parallel to the second bisecting plane and perpen-
dicular to the nozzle axis, the diffuser including a
stage member and a retainer affixed to the stage,
the stage member and retainer being disposed from
one another about the second bisecting plane to de-
fine at least one flow channel therebetween.

The fluid mist nozzle of claim 4, wherein the retainer
has a first surface defining a first depth in a direction
of the diffuser axis, the stage having a second sur-
face defining a second depth in the direction of the
diffuser axis, the first and second surfaces disposed
from one another about the second bisecting plane
to define the atleast one flow channel therebetween,
each of the first depth and the second depth defining
a depth-to-diffuser height ratio that ranges from 1:1
to 0.5:1.

The fluid mist nozzle of claim 5, wherein the diffuser
includes a wedge disposed between the retainer and
the stage, the wedge extending between the impact
end and the discharge end and having a variable
width over the depth of the diffuser such that the
wedge variable width increases in the direction of
the diffuser axis from the impact end to the discharge
end.
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10.

1.

12.

13.

14.

The fluid mist nozzle of claim 6, wherein the wedge
has a variable height over the depth of the diffuser
such that the wedge variable height decreases in the
direction of the diffuser axis from the impact end to
the discharge end.

The fluid mist nozzle of claim 6, wherein the wedge
includes lateral surfaces formed about the first bi-
secting plane, each lateral surface including a con-
vex portion and a concave portion with respect to an
axis spaced from the lateral surface and extending
between the retainer and the stage, the convex por-
tion extending with a decreasing height from the im-
pact end to the discharge end, the concave portion
extending with an increasing height from the impact
end to the discharge end.

The fluid mist nozzle of claim 8, wherein each convex
portion is defined by a constant radius from an axis
of curvature located on an opposite side of the first
bisecting plane from the convex portion.

The fluid mist nozzle of claim 4, wherein the stage
includes a planar upper surface extending parallel
to the second bisecting plane and a lower surface
axially spaced from the upper surface to define a
variable height of the stage over the width of the dif-
fuser.

The fluid mist nozzle of claim 10, wherein the lower
surface of the stage includes an arcuate surface de-
fining at least one radius of curvature about an axis
of curvature extending parallel to the diffuser axis
the arcuate surface being symmetrical about the first
bisecting plane.

The fluid mist nozzle of claim 11, wherein the axis
of curvature is laterally offset from the first bisecting
plane.

The fluid mist nozzle of claim 4, wherein the stage
defines an impact face at the impact end of the dif-
fuserthatis symmetric about thefirst bisecting plane,
the impact face including a lateral portion and an
arcuate concave portion between the lateral portion
and the first bisecting plane, the arcuate concave
portion being defined by a radius of curvature about
an axis of curvature extending perpendicular to the
diffuser axis and parallel to and offset from the first
bisecting plane, the lateral portion being planar and
disposed perpendicular to the diffuser axis.

The fluid mist nozzle of claim 13, wherein the stage
includes a discharge face at the discharge end of
the diffuser, the discharge face of the stage being
planar extending perpendicular to the diffuser axis,
the stage including an arcuate periphery contiguous
with each of the impact face and discharge face of
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the stage, the arcuate periphery defined by a radius
of curvature about an axis of curvature extending
parallel to the bisecting plane, the arcuate periphery
including at least one chamfer contiguous with a low-
er surface of the periphery.

The fluid mist nozzle of claim 4, wherein the retainer
is aplanarmember disposed at an angle with respect
to the diffuser axis, the planar member being spaced
from the stage, the retainer defining a width that is
less than a stage width with a ratio of stage width-
to-retainer width being no more than 1.25:1, the
stage and the retainer defining a retainer depth-to-
stage depth ratio that is no more than 1.5:1.

The fluid mist nozzle of any one of claims 4 to 15,
wherein the distance from the outlet of the frame to
the retainer is smaller than the distance from the out-
let to the stage.

The fluid mist nozzle of any one of claims 4 to 16,
wherein the retainer has an upper surface and a low-
er surface defining a height of the retainer in be-
tween, the upper surface including a pair of chamfers
along the upper surface.

The fluid mist nozzle of any one of claims 4 to 16,
wherein the wedge extends from the impact end to
the discharge end.

The fluid mist nozzle of any one of the above claims,
wherein the diffuser includes a seat formed at the
impact end of the diffuser for supporting a thermally
responsive trigger between the outlet and the diffus-
er.

The fluid mist nozzle of claim 19, further comprising
a thermally responsive bulb disposed within the dif-
fuser seat for supporting a seal.

The fluid mist nozzle of any one of claims 1 to 20,
further comprising an annular orifice member dis-
posed along the passageway between the inlet and
the outlet, the inlet has a first diameter, the outlet
has a second diameter and the annular orifice mem-
ber defines an internal diameter that is less than the
second diameter to defining a nominal K-factor of
less than 2.

A method of fire protection of an occupancy using a
sidewall mist nozzle, the method comprising:

providing a fluid mist nozzle frame for mounting
in a horizontal arrangement along a wall be-
tween a ceiling and a floor of the occupancy, the
frame having a body defining an inlet for con-
nection to a fluid supply, an outlet, and a pas-
sageway extending between the inlet and the
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23.

24.
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outlet along a nozzle axis, the frame including
an apex axially spaced from the outlet with a pair
of frame arms extending from the body to the
apex, the pair of arms being equidistantly
spaced about a first bisecting plane that bisects
the body, the pair of arms being aligned in a
second bisecting plane that bisects the body,
perpendicular to the first bisecting plane to de-
fine an intersection of the first and second bi-
secting planes being aligned along the nozzle
axis; and

disposing an asymmetric diffuser internally to
the frame between the body and the apex to
provide an asymmetric mist distribution of a fluid
discharge from the frame body in the horizontal
arrangement with the asymmetric distribution
having more droplets below and laterally about
the nozzle with fewer droplets above the nozzle
so as to wet the floor and wall while restricting
droplets from wetting the ceiling.

The method of claim 22, wherein the disposing the
asymmetric diffuser includes disposing the diffuser
symmetrically about the first plane with the diffuser
including a stage member to throw the fluid dis-
charge forward, laterally and rearward of the nozzle
and a retainer disposed from the stage member to
restrict droplets above the nozzle.

The method of claim 23, wherein the disposing the
asymmetric diffuser includes disposing a wedge be-
tween the retainer and the stage to break the fluid
discharge into multiple streams.
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