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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a surge tank
according to the preamble part of claim 1, and more spe-
cifically, a bladder surge tank having a nozzle system
that is specially adapted to facilitate the passage of a
fluid system comprising a liquid and solid mixture to uni-
formly enter and exit the bladder surge tank.

BACKGROUND OF THE INVENTION

[0002] Surge tanks are designed to control pressure
surges or transients in pipelines, which are created when
the flow of the fluid is abruptly changed. Pressure tran-
sients can be either positive or negative and are poten-
tially destructive and may result in damage to piping,
pumps, instruments, fittings, or other system compo-
nents.
[0003] Surge tanks have been used for years as a
means for controlling pressure transients. Some surge
tanks employ a bladder design and are well known having
applications within various industries, including fire pro-
tection systems, municipal water and sewage systems,
desalination facilities, fuel systems, and chemical and
petrochemical facilities.
[0004] During a pump start up, for example, a high tran-
sient of pressure is created at the pump discharge. In-
stallation of a bladder surge tank at the pump discharge
absorbs the fluid from the pump until the fluid achieves
steady state velocity, then the surge tank discharges the
fluid into the system to balance the pressure and elimi-
nate the pressure transient. Pressure transients may also
be created where there is a sudden and abrupt cessation
of liquid flow, hereto, bladder surge tanks can eliminate
the pressure transient. Bladder surge tanks also have
application as a deluge surge tank where the instanta-
neous discharge of fluid is required in, for example, fire
protection systems.
[0005] A surge tank of the kind mentioned in the intro-
duction is known from EP 1 271 040 A2.
[0006] Regardless of the application, the shape of the
bladder during gas precharge or fluid discharge is not
totally controllable. In systems where the flow rate ex-
ceeds 1892,76 liters per minute (500 gpm), the bladder
may actually seal the tank’s fluid inlet/outlet opening dur-
ing liquid discharge and prevent the tank from emptying
its liquid contents. To prevent this, some bladder surge
tank manufacturers have placed a wire screen in the
tank’s inlet/outlet opening. Unfortunately, such a screen
actually impedes the liquid flow and is not totally effective
in preventing the bladder from blocking the tank’s fluid
inlet/outlet opening during fluid discharge.
[0007] Where there is a sudden flow of fluid into a blad-
der surge tank, the force of the incoming fluid is concen-
trated and assumes the shape of the tank’s fluid inlet/
outlet opening. Such a column of fluid and its associated

force is directed towards that portion of the bladder di-
rectly above the tank’s inlet/outlet opening and can cause
damage to the bladder.
[0008] EP 1 271 040 A2 discloses a bladder surge tank
including a liquid part and a bladder disposed therein for
providing a surge absorbing interface between liquid and
pressurized gas within the tank. The bladder surge tank
can be horizontally or vertically oriented. A nozzle system
is separate from the liquid part and is integrally joined to
the interior wall. The nozzle system includes a nozzle
member positioned between the liquid port and the blad-
der and comprises a plurality of perforations disposed
therethrough. In a preferred embodiment 77 % of the
perforations in the nozzle member are located directly
above the tanks fluid inlet/outlet port. The balance of per-
forations are equally spaced throughout the remaining
surfaces of the nozzle member. Approximately 23 % of
the perforations through the nozzle member are not di-
rectly over the tanks fluid inlet/outlet port and therefore
act to disperse and redirect the incoming fluid throughout
tank. The size number and location of the perforations
are determined by a series of mathematical equations.
[0009] There remains a need for a bladder surge tank
that eliminates the likelihood of having the bladder block
the tank’s inlet/outlet opening during fluid discharge and
thus interfere with the flow of fluid out of the bladder surge
tank. It is an object of the invention to provide a bladder
surge tank that can redirect the fluid entering the bladder
surge tank in a more uniform pattern, thus reducing the
possibility of bladder damage from the force of the in-
coming fluid.
[0010] Further, in applications where the system fluid
being handled is sewage, e.g., comprising a mixture of
liquid and solid components, there is a need to provide
a bladder surge tank that can provide the desired degree
of surge protection without plugging or fouling, which
would impair the ability to provide surge protection, and
which would require frequent maintenance to ensure
proper operation.

SUMMARY OF THE INVENTION

[0011] The object of the invention is solved by a surge
tank of claim 1.
[0012] Surge tanks of this invention are specially en-
gineered to provide a desired degree of surge protection
for fluid systems comprising both liquid and solid constit-
uents. In an example embodiment, such surge tanks in-
clude a tank body having an interior wall adapted to retain
a volume of fluid therein, e.g., a fluid comprising both
liquid and solid constituents. The tank body includes a
fluid inlet/outlet port adjoined thereto to facilitate the pas-
sage of fluid into and out of the tank body. An elastomeric
bladder is disposed within the tank body and is adapted
to separate a volume of fluid within the tank from a volume
of gas within the tank. In an example embodiment, the
tank body is charged with a precharge pressure of gas
that resides between an inside wall surface of the tank
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body and an adjacent surface of the bladder.
[0013] A nozzle system is disposed within the tank
body, and is configured having a nozzle member. The
nozzle member comprises a first plurality of perforations
that extend a predetermined axial length along the nozzle
member. In an example embodiment, the first plurality of
perforations extend from an open end of the nozzle mem-
ber that is positioned
adjacent to the fluid inlet/outlet port. The first plurality of
perforations have an axially elongate configuration. The
nozzle member includes a second plurality of perfora-
tions that extends an axial distance from the first plurality
of perforations.
[0014] Developed configurations of the invention are
further outlined in the dependent claims.
[0015] Surge tanks of this invention can be oriented
horizontally or vertically in a preferred developed config-
uration. The nozzle member can extend within the partial
distance, or completely within the tank to an opposite
tank interior wall surface. In the event that the nozzle
member extends only a partial distance, the end opposite
the open end is closed. In the event that the nozzle mem-
ber extends a complete distance, the end opposite the
open end is open and is attached to a flanged member
of the tank body. In an example embodiment where the
nozzle member extend a complete distance within the
tank body, the tank includes a clear-out opening that ex-
tends through the tank and that is in communication with
an inside diameter of the nozzle member.
[0016] The tank body include a throat that extends out-
wardly from a bottom portion of the tank. At least a portion
of the nozzle member comprising the first plurality of per-
forations is disposed within the throat. The bladder in-
cludes a neck that is disposed within the throat and that
is interposed between an inside wall surface of the throat
and the nozzle member. In an example embodiment, the
throat, bladder neck, and nozzle member are sized to
provide an annular space between the bladder and the
nozzle member that is sufficient to facilitate the flow of
solid constituent matter within the fluid from the tank and
into the nozzle member. In an example embodiment, the
first plurality of perforations are sized to accommodate
the passage of the solid constituent matter within the fluid
therethrough.
[0017] Surge tanks constructed in this manner provide
a desired degree of surge protection to fluid systems
comprising a mixture of solid and liquid constituents, and
do so without unwanted plugging or fouling, thereby
avoiding the need for frequent service or maintenance
to ensure proper operation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] These and other features and advantages of
the present invention will be better understood by refer-
ence to the following detailed description when consid-
ered in conjunction with the accompanying drawings
wherein:

FIG. 1 is a cross-sectional side elevation of a first
embodiment horizontal surge tank comprising a high
flow nozzle system of this invention;
FIG. 2 is a sectional enlarged schematic view illus-
trating the high flow nozzle system of FIG. 1;
FIG. 3 is a cross-sectional side view of the high flow
nozzle system taken from a section of FIG. 2;
FIG. 4 is a cross-sectional side elevation of a second
embodiment horizontal surge tank comprising a high
flow nozzle system of this invention;
FIG. 5 is a cross-sectional side elevation of a vertical
surge tank comprising a high flow nozzle system of
this invention;
FIG. 6 is a sectional enlarged schematic view illus-
trating the high flow nozzle system of FIG. 5; and
FIG. 7 is a cross-sectional side view of the high flow
nozzle system taken from a section of FIG. 6.

DETAILED DESCRIPTION

[0019] In accordance with the present invention, there
is provided improved bladder surge tanks comprising
high flow nozzle systems suitable for use in various types
of fluid and or fluid/solid systems. In particular, bladder
surge tanks comprising high flow nozzle systems of this
invention are especially well suited for use in fluid sys-
tems such as sewage systems that contain fluid and solid
components.
[0020] FIG. 1 illustrates a first embodiment horizontal
bladder surge tank 10 comprising a high flow nozzle sys-
tem 12 of this invention. The horizontal bladder surge
tank 10 is a pressure vessel which contains a bladder 14
disposed therein, a fluid inlet/outlet port 16, and the noz-
zle system 12 positioned within the tank adjacent the
inlet/outlet port 16. The horizontal bladder surge tank 10
comprises a body 18 having a bladder access opening
20 disposed therethrough at one end of the tank 10. Op-
posite the bladder access opening 20, the body can in-
clude a gas charging valve, a rupture disc, and a pressure
gauge (not shown) Other components of the surge tank
may be added or deleted depending upon the particular
end use and related need.
[0021] Horizontal surge tanks can vary in size from
about 946 liters (250 gallons) to more than 18.927 liters
(5,000 gallons) or more. Surge tanks used with high flow
nozzle systems of this invention may be constructed from
a variety of materials, so long as the material has suffi-
cient strength to support the load and operating pres-
sures and is chemically resistant to the fluid being
pumped. In the preferred embodiment, the material of
construction is epoxy-coated carbon steel or stainless
steel.
[0022] The horizontal bladder surge tank 10 is shown
supported two or more saddles 22. The bladder surge
tank 10 may also be fitted with lift tabs if desired, which
can allow the tank to be suspended and placed at the
desired location with ease.
[0023] The bladder 14 is located within and positioned
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adjacent at least a partial portion of an interior wall of the
surge tank body 18. The bladder 14 may be constructed
from a variety of materials that are suitable to contain
gas under pressure as well as being resistant to attack
from the fluid or liquid and/or solid contents within the
system. The bladder 14 must also be strong enough to
withstand the pressure or force exerted upon it by the
incoming fluid. In the preferred embodiment, the bladder
14 is made of a synthetic nitrile rubber, such as buna-n.
[0024] The fluid inlet/outlet opening 16 is located along
a bottom portion 24 of the tank body 18, and allows fluid
to enter and exit the tank 10. The dimensions of the fluid
inlet/outlet opening can vary depending upon the end
use application and system needs.
[0025] The high flow nozzle system 12 of this invention
includes a nozzle member 26 that extends vertically a
distance within the tank from a flanged terminal 28 that
projects downwardly a distance from the bottom portion
24 of the tank body 18. The flanged terminal 28 is con-
figured to facilitate attachment with a flanged portion 30
of the fluid inlet/outlet port 16 by conventional attachment
means, e.g., by bolted connection or the like.
[0026] In this example embodiment, the nozzle mem-
ber 26 includes a body having a generally cylindrical
cross section, is column shaped, that is open at one axial
member end 31 positioned adjacent that fluid inlet/outlet
port 16, and that is closed at an opposite axial member
end 32 positioned distant the fluid inlet/outlet port 16. As
illustrated in FIG. 1, in this particular embodiment, the
nozzle member is sized to project a desired partial dis-
tance vertically into the tank 10.
[0027] In an example embodiment, the length of the
nozzle member is sized such as to provide a desired inlet
and outlet flow characteristic within the tank 10. Addition-
ally, it is generally desired that the nozzle member be
sized such that it does not interfere with the desired op-
eration or movement of the bladder 14 within the tank
10. In a preferred embodiment, the nozzle member 26
extends vertically within the tank a distance that is less
than about � of the tank diameter.
[0028] As illustrated in FIGS. 1 and 2, in an example
embodiment, the nozzle member 26 closed end 32 is
rounded so that it does not otherwise snag or tear the
bladder should the bladder come into contact with the
nozzle member during operation. The nozzle member 26
also includes a plurality of perforations or openings 33
disposed through the body. The openings 33 are posi-
tioned around the circumference of the nozzle member
26 at predetermined locations, and extend axially the-
realong a desired axial length of the nozzle member. In
a preferred embodiment, the openings are positioned
lengthwise along the portion of the nozzle member ex-
tending vertically from the tank bottom portion 24.
[0029] The perforations 33 are positioned along the
wall surface of the nozzle member 26 to disperse the
incoming liquid uniformly over a wide area so as to min-
imize any damage to the bladder that could occur were
the force of the incoming liquid focused upon one area

of the bladder. The total area of the perforations 33 pref-
erably exceeds the total area of the tank’s fluid inlet/outlet
port 16. The size, number and location of perforations 33
are determined by a series of mathematical calculations
better described below. The size of the perforations 33
will also vary depending upon the operating pressure of
the system.
[0030] Referring to FIGS. 1 to 3, the nozzle member
26 also includes one or more elongate openings or per-
forations 34 that are positioned vertically below the plu-
rality of perforations 33. In an example embodiment, the
elongate perforations 34 are oriented along the nozzle
member in a manner that extends axially along a length
of the nozzle member 26. The elongate openings 34 are
disposed through a portion of the nozzle member that is
positioned within a cylindrical throat 36 of the tank that
extends downwardly from the tank bottom portion 24.
The cylindrical throat 36 is sized and configured to ac-
commodate placement of a desired section of the nozzle
member 26 therein. The cylindrical throat includes an
open end that is positioned adjacent the nozzle member
open end 31, and that is connected to the flanged terminal
28.
[0031] In an example embodiment, the cylindrical
throat 36 has an inside diameter that is greater than that
of the nozzle member outside diameter, and that is sized
to provide a desired tolerance between a wall section of
the bladder 14 that is positioned adjacent the cylindrical
throat sidewall surface and the nozzle member. Ideally,
the tolerance is sufficient to facilitate the flow and drain-
age of fluid and any solid matter 38 disposed within the
tank, e.g., when the tank is placed into a sewage system
application, from the tank and through the nozzle mem-
ber via the elongate perforations 34 (as indicated by the
arrows in FIGS. 2 and 3). In an example embodiment, it
is desired that a tolerance in the range of from about 5
cm to 15 cm be provided for use in a sewage system
application. In a sewage system application, it is desired
that the tolerance be such as to permit the passage of
solids having a size of about 2.54 cm to pass thereby.
[0032] Additionally, it is desired that the cylindrical
throat 36 be sized axially to accommodate therein a ma-
jority of the nozzle member length containing the elon-
gate slotted perforations 34. Functionally, this is desired
to facilitate the free flow and drainage of any solid matter
contained within the fluid from the body. In an example
embodiment, it may be desired that at least about 50
percent, and preferably greater than about 75 percent,
of the slotted elongate opening length be disposed within
the cylindrical throat.
[0033] The number of the slotted elongate openings
disposed through the nozzle member, the axial length of
the slotted elongate openings, and the width of the slotted
elongate openings are understand to vary depending on
the particular end use application. In an example embod-
iment, where the surge tank is placed in a sewage system
application, it is desired that the number, length and width
of the slotted elongations be sufficient to facilitate the
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passage the solid matter entrained with the sewage fluid
through the nozzle member 26 without plugging and/or
otherwise causing an unwanted pressure drop through
he nozzle member.
[0034] In an example embodiment, the nozzle member
slotted elongate openings 34 are positioned circumfer-
entially therearound and equidistant from one another.
In such example, the nozzle member may comprise in
the range of from about 2 to 20 slotted elongate openings,
and the slotted elongate openings can have an axial
length in the range of from about 5 to 10 cm, and each
have a width that is in the range of from about 3 to 5 cm.
It is to be understood that the above provided dimensions
are representative of a single example embodiment, and
that other embodiments within the scope of this invention
may have slotted elongate opening dimensions that are
different from those representative dimensions provided
above.
[0035] As noted above, the bladder 14 is disposed
within the tank 18. The bladder, as used in this horizontal
embodiment illustrated in FIGS. 1 to 3, includes a cylin-
drical neck that is positioned within the cylindrical throat
36 with its wall surface adjacent a wall surface of the
cylindrical throat 36. In an example embodiment, the
bladder neck is reinforced to ensure that it does not col-
lapse towards the slotted elongate openings during op-
eration. The bladder neck includes a flared end 39 (as
best shown in FIG. 1) that is interposed between the
flanges 28 and 30, and thereby operates to both fix the
bladder into place within the throat, and operates to seal
the bladder within the tank.
[0036] Configured in this manner, the flared end 39 of
the bladder neck operates to retain the collar in place
within the tank cylindrical throat 36 so that the bladder
does not collapse or move inwardly toward the nozzle
member when the pressure within the bladder causes
the fluid, e.g., liquid and/or solid matter, to flow from the
tank and through the nozzle member. This ensures that
such desired fluid flow is not obstructed by the bladder,
and that the bladder is not extruded through the elongate
openings in the nozzle member.
[0037] FIG. 4 illustrates a second embodiment hori-
zontal surge tank 40 comprising a high flow nozzle sys-
tem 42 of this invention. The horizontal bladder surge
tank 40 is a pressure vessel that contains a bladder 44
disposed therein, a fluid inlet/outlet port 46, and the noz-
zle system 42 positioned within the tank adjacent the
inlet/outlet port 46. The horizontal bladder surge tank 40
comprises a body 48 having a bladder access opening
50 disposed therethrough at one or more ends of the tank
40. The body 48 can include a gas charging valve, a
rupture disc, and a pressure gauge (not shown) Other
components of the surge tank may be added or deleted
depending upon the particular end use and related need.
[0038] Like the first embodiment horizontal surge tank
illustrated in FIG. 1, the fluid inlet/outlet opening 46 is
located along a bottom portion 52 of the tank body 48,
and allows fluid to enter and exit the tank 40. The dimen-

sions of the fluid inlet/outlet opening 46 can vary depend-
ing upon the end use application and system needs.
[0039] The high flow nozzle system 42 of this invention
embodiment includes a nozzle member 54 that extends
vertically a distance within the tank from a flanged termi-
nal 56, that projects downwardly a distance from the bot-
tom portion 52 of the tank body 48. The flanged terminal
56 is configured to facilitate attachment with a flanged
portion 58 of the fluid inlet/outlet port 46 by conventional
attachment means, e.g., by bolted connection or the like.
[0040] In this second embodiment, the nozzle member
54 includes a body having a generally cylindrical cross
section, is column shaped, that is open at one axial mem-
ber end 60 positioned adjacent the fluid inlet/outlet port
46, and that has an opposite axial 62 that is positioned
adjacent a clear-out opening 64 that extends a distance
away from a top portion 66 of the tank body 48. As illus-
trated in FIG. 4, unlike the first embodiment nozzle mem-
ber that extended only a partial vertical distance within
the tank, in this second embodiment the nozzle member
54 is sized to project a complete vertical distance within
the tank from the tank bottom portion 52 to the tank top
portion 66.
[0041] The nozzle member 54 includes a plurality of
perforations or openings 68 disposed through the body.
The openings 68 are positioned around the circumfer-
ence of the nozzle member 54 at predetermined loca-
tions, and extend axially therealong a desired axial length
of the nozzle member. In a preferred embodiment, the
openings 68 are positioned lengthwise along the portion
of the nozzle member extending vertically from the tank
bottom portion 52 to the tank upper portion 66.
[0042] The perforations 68 are positioned along the
wall surface of the nozzle member 54 to disperse the
incoming liquid uniformly over a wide area so as to min-
imize any damage to the bladder that could occur were
the force of the incoming liquid focused upon one area
of the bladder. The total area of the perforations 68 pref-
erably exceeds the total area of the tank’s fluid inlet/outlet
port 46. The size, number and location of perforations 68
are determined by a series of mathematical calculations
better described below. The size of the perforations 68
will also vary depending upon the operating pressure of
the system.
[0043] Like the first embodiment disclosed above and
illustrated in FIGS. 1 to 3, the second embodiment nozzle
member 54 also includes one or more elongate openings
or perforations 70 that are positioned vertically below the
plurality of perforations 68, that are provided in the same
manner and for the purpose as disclosed above for the
first embodiment. The elongate openings 70 are dis-
posed through a portion of the nozzle member positioned
within a cylindrical throat 72 of the tank that extends
downwardly from the tank bottom 52, and that is sized
and configured to accommodate placement of a desired
section of the nozzle member 54 therein. The cylindrical
throat includes an open end that is positioned adjacent
the nozzle member open end 60, and that is connected
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to the flanged terminal 56.
[0044] In such second invention embodiment, the cy-
lindrical throat and nozzle member are sized and config-
ured as disclosed above for the first embodiment, to pro-
vide a desired tolerance therebetween to facilitate a de-
sired flow and drainage of fluid and any solid matter dis-
posed within the tank, e.g., when the tank is placed into
a sewage system application, from the tank and through
the nozzle member via the elongate perforations 70. The
number of the slotted elongate openings disposed
through the nozzle member, the axial length of the slotted
elongate openings, and the width of the slotted elongate
openings are understand to vary depending on the par-
ticular end use application.
[0045] The bladder 44 includes a cylindrical neck that
is disposed within the tank cylindrical throat 72 in the
same manner as described above for the first invention
embodiment. The bladder neck includes a flared end in-
terposed between the flanges 56 and 58 to secure the
bladder into place and seal the bladder within the tank.
[0046] In this second invention embodiment, the noz-
zle member 54 extends vertically the entire diameter of
the tank, thereby providing a larger flow area within the
tank and providing a second connection point within the
tank. The nozzle member end 62 is disposed within a
cylindrical throat 74 that extends from the tank upper por-
tion 66 to the clear-out opening 64. The bladder 44 in-
cludes a neck that is disposed within the cylindrical throat,
and further includes a flared end that is interposed be-
tween flanged ends 76 and 78 of the cylindrical throat
and a blind flange connected thereto.
[0047] The clear-out opening 64 is provided to enable
a user to open the tank, by removing the blind flange 78,
and cleaning or clearing out the nozzle member 54, e.g.,
by water flush or the like. In practice, should the bladder
tank become clogged or otherwise restricted during use,
the ability to water flush the nozzle member 54 via such
clear-out opening provides an easy and efficient way of
restoring the desired operation of the tank.
[0048] Bladders used in conjunction with the horizontal
and/or vertical surge tanks of this invention are preferably
precharged with a desired pressure of air or gas. In a
preferred embodiment, the bladders and the surge tanks
are configured such that the gas precharge exists be-
tween a portion of the surge tank inside wall surface and
an outside surface of the bladder. The exact precharge
pressure that is used in the surge tanks of this invention
can and will vary on a number of different factors as well
as the intended end use application.
[0049] FIG. 5 illustrates a vertical bladder surge tank
80 comprising a high flow nozzle system 82 of this inven-
tion. The vertical bladder surge tank 80 is a pressure
vessel which contains a bladder 84 disposed therein, a
fluid inlet/outlet port 86, and the nozzle system 82 posi-
tioned within the tank adjacent the inlet/outlet port 86.
The vertical bladder surge tank 80 comprises a body 88
having a bladder access opening 90 disposed there-
through at one end of the tank 80. The body includes a

gas charging valve 92, a rupture disc 94, and a pressure
gauge 96.. Other components of the surge tank may be
added or deleted depending upon the particular end use
and related need. In an example embodiment and as
noted above, the tank is configured so that a desired
precharge pressure is imposed between the bladder and
the inside wall of the tank, such that the bladder operates
to isolate the fluid being handled within the tank so that
it is not placed into contact with the pressurized gas.
[0050] In the vertical surge tank of FIG. 5, gas is intro-
duced into the tank’s interior cavity by way of the gas
charging valve 92. In a surge event, the bladder 84 is
filled with the surge liquid, and typically the bladder 44 is
filled to between about 80% to 85% capacity. In a pre-
ferred embodiment, the gas is nitrogen.
[0051] Vertical surge tanks can vary in size from about
946 liters (250 gallons) to more than 18.927 liters (5,000
gallons) or more. Surge tanks used with high flow nozzle
systems of this invention may be constructed from a va-
riety of materials, so long as the material has sufficient
strength to support the load and operating pressures and
is chemically resistant to the fluid being pumped. In the
preferred embodiment, the material of construction is
epoxy-coated carbon steel or stainless steel.
[0052] The vertical bladder surge tank 80 is shown
supported by legs 98, only two of which are shown. The
bladder surge tank 80 may also be fitted with lift tabs if
desired, which can allow the tank to be suspended and
placed at the desired location with ease.
[0053] The bladder 84 is located within a surrounding
interior wall of the surge tank body 88, and can be con-
structed from the same types of materials noted above
for the horizontal surge tank embodiments. The fluid inlet/
outlet opening 86 is located along a bottom portion 100
of the tank body 88, and allows fluid to enter and exit the
tank 80. The dimensions and orientation of the fluid inlet/
outlet 86 opening can vary depending upon the end use
application and system needs. For example, in the ex-
ample embodiment illustrated in FIG. 5, the fluid inlet/
outlet 86 is configured having a right angle opening ori-
ented to direct the flow of fluids entering or exiting the
tank in perpendicular to the nozzle system 82. This ori-
entation can and will vary depending on the particular
end use application.
[0054] The nozzle system 82 includes a nozzle mem-
ber 102 that extends vertically a distance within the tank
from a flanged terminal 104 that projects downwardly a
distance from the bottom portion 100 of the tank body
88. The flanged terminal 104 is configured to facilitate
attachment with a flanged portion 106 of the fluid inlet/
outlet port 86 by conventional attachment means, e.g.,
by bolted connection or the like.
[0055] In this example embodiment, the nozzle mem-
ber 102 includes a body having a generally cylindrical
cross section, is column shaped, that is open at one axial
member end 108 positioned adjacent the fluid inlet/outlet
port 86. The nozzle member 102 includes an opposite
axial end 110 that is also open and that is positioned
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adjacent the bladder access opening 90. In this example
embodiment, the nozzle member 102 is sized having a
axial length that extends within the vertical length of the
tank, e.g., from the bottom portion 100 to a tank upper
portion 112. The nozzle member is sized vertically and
diametrically to provide a desired inlet and outlet flow
characteristic within the tank 80.
[0056] The nozzle member 102 includes a plurality of
perforations or openings 114 disposed through the body.
The openings 114 are positioned around the circumfer-
ence of the nozzle member 102 at predetermined loca-
tions, and extend axially therealong a desired axial length
of the nozzle member. In a preferred embodiment, the
openings are positioned lengthwise along a major length
of the nozzle member extending vertically from the tank
bottom portion 100.
[0057] The perforations 114 are positioned along the
wall surface of the nozzle member 102 to disperse the
incoming liquid uniformly over a wide area so as to min-
imize any damage to the bladder that could occur were
the force of the incoming liquid focused upon one area
of the bladder. The total area of the perforations 114 pref-
erably exceeds the total area of the tank’s fluid inlet/outlet
port 86. The size, number and location of perforations
114 are determined by a series of mathematical calcu-
lations better described below. The size of the perfora-
tions 114 will also vary depending upon the operating
pressure of the system.
[0058] In this example embodiment, the nozzle mem-
ber 102 is connected with the tank at both the tank top
and tank bottom. The nozzle member 102 is connected
with the tank along the tank bottom portion 100 in the
same manner disclosed above for the horizontal tank em-
bodiments; namely, the portion of the nozzle member
adjacent open end 108 is concentrically positioned within
a cylindrical throat 116 of the tank.
[0059] The bladder 84 includes a neck that is posi-
tioned adjacent a wall surface of the cylindrical throat,
wherein the neck includes a flared end that is interposed
between the flanges 104 and 106 to secure the bladder
into place. In a preferred embodiment, the neck is rein-
forced as noted above to prevent the bladder from col-
lapsing against the nozzle member 102 during operation,
thereby to avoid plugging the nozzle member and/or be-
ing extruded into the nozzle member.
[0060] The nozzle member 102 is connected with the
tank along the tank top portion 112 by placement of the
nozzle member end 110 centered against a flanged
member 118, wherein the flanged member 118 is at-
tached to a flanged end 120 of the tank by conventional
method such as by bolted attachment. The flanged mem-
ber 118 includes a clear-out port 122 that is disposed
axially therethrough and that is positioned to be in fluid
flow communication with an inside diameter of the nozzle
member 102. In an example embodiment, the clear-out
port 122 projects outwardly and away from the flanged
member 118, and inwardly a desired length into the inside
diameter of the nozzle member.

[0061] The flanged member 118 includes an access
element 124 that is removably attached to the clear-out
port 122, and that is easily accessible from a position
outside of the tank. In an example embodiment, the ac-
cess element 124 is connected by threaded communi-
cation with the flanged member 118, and has an outside
surface that is configured to facilitate removal by use of
a conventional tool, e.g., a wrench, socket or the like.
Once the access element 124 is removed, a suitable
clearing device can be connected thereto by use of a
complementary coupling.
[0062] The clearing device can be one that is designed
to clear out the inside diameter of the nozzle member by
mechanical, hydraulic, and/or pneumatic means. In an
example embodiment, the clearing device is a fluid han-
dling member configured to subject the inside diameter
of the nozzle member to a pressurized water stream.
[0063] The bladder 84 comprises a neck that is con-
figured for attached along the tank top portion 112. In an
example embodiment, the tank top portion 112 includes
a cylindrical throat 126 that extends a desired length out-
wardly therefrom. The bladder neck is positioned adja-
cent an inside wall surface of the cylindrical throat 126
and includes a flared end that is interposed between the
flanged end 120 and the flanged member 118 to hold the
bladder securely in place and to prevent unwanted leak-
age.
[0064] Referring to FIGS. 5 to 7, the nozzle member
102 also includes one or more elongate openings or per-
forations 128 that are positioned vertically below the plu-
rality of perforations 114. In an example embodiment,
the elongate perforations 128 are oriented along the noz-
zle member in a manner that extends axially along a de-
sired length of the nozzle member 102. The elongate
openings 128 are disposed through a portion of the noz-
zle member that is positioned within the cylindrical throat
116 of the tank that extends downwardly from the tank
bottom portion 100. As noted above, the cylindrical throat
116 is sized and configured to accommodate placement
of a desired section of the nozzle member 102 therein.
The cylindrical throat 116 includes an open end that is
positioned adjacent the nozzle member open end 108,
and that is connected to the flanged terminal 104.
[0065] In an example embodiment, the cylindrical
throat 116 has an inside diameter sized greater than that
of the nozzle member outside diameter to provide a de-
sired tolerance between a wall section of the bladder 84
that is positioned adjacent the cylindrical throat sidewall
surface and the nozzle member. As noted above for the
horizontal tank embodiment, the tolerance is sufficient to
facilitate the flow and drainage of fluid and any solid mat-
ter 130 disposed within the tank, e.g., when the tank is
placed into a sewage system application, from the tank
and through the nozzle member via the elongate perfo-
rations 128 (as indicated by the arrows in FIGS. 6 and 7).
[0066] In an example embodiment, it is desired that a
tolerance in the range of from about 5 cm to 15 cm be
provided for use in a sewage system application. In a
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sewage system application, it is desired that the toler-
ance be such as to permit the passage of solids having
a size of about 2.54 cm to pass thereby.
[0067] The cylindrical throat 116 is preferably sized ax-
ially to accommodate therein a majority of the nozzle
member length containing the slotted elongate perfora-
tions 114. Functionally, this is desired to facilitate the free
flow and drainage of any solid matter contained within
the fluid from the body. In an example embodiment, it
may be desired that at least about 50 percent, and pref-
erably greater than about 75 percent, of the slotted elon-
gate opening length be disposed within the cylindrical
throat 116.
[0068] As with the horizontal tank embodiment dis-
closed above, the number of slotted elongate openings
disposed through the nozzle member, the axial length of
the slotted elongate openings, and the width of the slotted
elongate openings for use in the vertical tank embodi-
ment are understand to vary depending on the particular
end use application. In an example embodiment, where
the surge tank is placed in a sewage system application,
it is desired that the number, length and width of the slot-
ted elongations be sufficient to facilitate the passage of
the solid matter entrained with the sewage fluid through
the nozzle member 102 without plugging and/or other-
wise causing an unwanted pressure drop through the
nozzle member.
[0069] In an example embodiment, the nozzle member
slotted elongate openings 128 are positioned circumfer-
entially therearound and equidistant from one another.
In such example, the nozzle member may comprise in
the range of from about 2 to 20 slotted elongate openings,
and the slotted elongate openings can have an axial
length in the range of from about 5 to 10 cm, and each
have a width that is in the range of from about 3 to 5 cm.
It is to be understood that the above provided dimensions
are representative of a single example embodiment, and
that other embodiments within the scope of this invention
may have slotted elongate opening dimensions that are
different from those representative dimensions provided
above.
[0070] For both the horizontal and vertical surge tank
embodiments, a series of equations is used in calculating
the number and placement of each perforation in the noz-
zle system nozzle member. In an example embodiment,
the following mathematical equations are used to calcu-
late the number and placement of perforations for use
within a 1892,7 liter (500 gallon) vertical surge tank hav-
ing an 20,32 cm (8-inch) diameter fluid inlet/outlet open-
ing at an operating pressure of 17,237 bar (250 psi).
[0071] Surge Tank Nozzle System Mathematical For-
mulas
[0072] Three sections of holes
[0073] Nine rows in each section
[0074] Sixteen holes in each row
[0075] Number of holes in nozzle member=3 sections
x 9 rows x 16 holes=432 holes Approximate hole diam-
eter=1,27 cm (0.50 in.)

[0076] Surface area of holes in nozzle member=432 x
(π /4)(0.50)2=547,1 cm2 (84.8 in.2) Inlet/outlet nozzle sys-
tem area (20,32 cm Sch 40 pipe) (8 in. Sch 40 pipe)
ID=7.981 in.;(π/4)(7.981)2 = 322,58 cm2 (50.0 in.2)
[0077] The total surface area of the perforations in noz-
zle system nozzle member for this particular example is
approximately 547,1cm2 (84.8 square inches); and the
total surface area of the tank’s fluid inlet/outlet port is
approximately 322,58 cm2 (50 square inches).
[0078] The above-described embodiments of the
present invention are merely descriptive of its principles
and are not to be considered limiting. The scope of the
present invention instead shall be determined from the
scope of the following claims including their equivalents.

Claims

1. Surge tank (10, 40, 80) comprising:

a tank body (18, 48, 88) having an interior wall
adapted to retain a volume of fluid therein;
a fluid inlet/outlet port (16, 46, 86) adjoined to
the tank body (18, 48, 88) to allow fluid to enter
and exit the tank body;
an elastomeric bladder (14, 44, 84) positioned
within the tank body (18, 48, 88) and adapted to
separate a volume of fluid within the tank from
a volume of gas; and
a nozzle system (12, 42, 82) disposed within the
tank body and including
a nozzle member (26, 54, 102)
comprising a plurality of perforations disposed
therethrough, characterized in that:

- a first plurality of perforations (34, 70, 128)
extending a predetermined axial length
along the nozzle member (26, 54, 102) from
an open end of the nozzle member (26, 54,
102) adjacent the fluid inlet/outlet port,
wherein the first plurality of perforations (34,
70, 128) have an axially elongate configu-
ration;
and
- a second plurality of perforations (33, 68,
114) extending from the first plurality of per-
forations a predetermined axial length along
the nozzle member (26, 54, 102).

2. Surge tank (10, 40, 80) as recited in claim 1, wherein
the second plurality of perforations (33, 68, 114) ex-
tend an axial distance along the nozzle member (26,
54, 102) from the first plurality of elongate perfora-
tions (34, 70, 128) to an end (32, 62, 110) of the
nozzle member (26, 54, 102) opposite the open end
(31, 60, 108).

3. Surge tank (10) as recited in claim 1or 2, wherein
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the nozzle member (26) extends vertically a partial
distance within the tank (10) and includes a closed
end (32) opposite the open end (31).

4. Surge tank (10) as recited in one of claims 1 to 3,
wherein the nozzle member end (32) opposite the
open end (31) is closed and is positioned a partial
distance within the tank, and wherein the second plu-
rality of perforations (33) extend along a length of
the nozzle member (26) adjacent the closed end
(32).

5. Surge tank (40, 80) as recited in claim 1, wherein
the nozzle member (54, 102) extends vertically a
complete distance within the tank (40, 80) and in-
cludes an opposite end (62, 110) that is connected
with the tank (40, 80).

6. Surge tank (10, 40, 80) as recited in claim 1, wherein
the tank (10, 40, 80)includes a throat (36, 72, 116)
that extends outwardly from a tank bottom portion
(24, 52, 100), and wherein at least a portion of the
nozzle member (26, 54, 102) comprising the first plu-
rality of perforations (34, 70, 128) is disposed within
the throat (36, 72, 116).

7. Surge tank (10, 40, 80) as recited in claim 6, wherein
the bladder (14, 44, 84) includes a neck that is dis-
posed within the throat (36, 72, 116) and that is in-
terposed between an inside wall surface of the throat
and the nozzle member (26, 54, 102).

8. Surge tank (10, 40, 80) as recited in claim 7, wherein
the throat (36, 72, 116), bladder neck, and nozzle
member (26, 54, 102) are sized to provide an annular
space between the bladder and the nozzle member
that is sufficient to facilitate the flow of solid matter
within the fluid from the tank (18, 48, 88) and into the
nozzle member (26, 54, 102).

9. Surge tank (10, 40) as recited in claim 1, wherein
the surge tank (10, 40) is a horizontal bladder surge
tank, with a bladder (14, 44) disposed horizontally
within the tank body (18, 48) and positioned adjacent
to at least a portion of the tank interior wall, the blad-
der (14, 44) forming a barrier between the fluid and
a gas within the tank body.

10. Surge tank (80) as recited in claim 1, wherein the
surge tank (80) is a vertical bladder (88) surge tank,
with a bladder (84) disposed vertically within the tank
body (88) and connected with the interior wall,
wherein the tank is charged with a pressurized gas
between the interior wall and the bladder (84), and
wherein the bladder (84) forms a barrier between
fluid and gas within the tank body.

11. Surge tank (10, 40, 80) as recited in claim 9 or 10,

wherein the nozzle system (12, 42, 82) disposed
within the tank body (18, 48, 88) and comprising a
nozzle member (26, 54, 102) projecting radially in-
wardly a distance from the tank base portion (24, 52,
100), the bladder (14, 44, 84) being interposed be-
tween the nozzle member and the interior wall, and
the nozzle member (26, 54, 102) extending from the
fluid inlet/outlet port.

12. Surge tank (40, 80) as recited in claim 1 further com-
prising a clear-out opening (64, 90) that extends
through a portion of the tank wall, and that is in com-
munication with an inside diameter of the nozzle
member (54, 102).

13. Surge (10, 40, 80) tank as recited in claim 1, wherein
the fluid is a liquid and solid mixture, and wherein
the first plurality of perforations (34, 70, 128) are
sized to accommodate the passage of the solid con-
stituents there through.

14. Surge tank (10, 40, 80) as recited in claim 9 or 10,
wherein the tank (18, 48, 88) includes a throat (36,
72, 116) that projects outwardly from the tank base
portion (24, 52, 100) and that accommodates a por-
tion of the nozzle member (26, 54, 102) therein that
comprises the first plurality of elongate openings (34,
70, 128).

15. Surge tank (10, 40, 80) as recited in claim 14, where-
in the bladder (14, 44, 84) includes a neck that is
disposed within the throat (36, 72, 116) and that is
interposed between the throat (36, 72, 116) and the
nozzle member (26, 54, 102), wherein an annular
space is formed between the bladder neck and the
nozzle that is of sufficient dimension to facilitate the
passage of the solid constituents in the fluid there
through.

16. Surge tank (10, 40, 80) as recited in claim 14 wherein
the elongate perforations (34, 70, 128) have an axial
dimension that extends along a majority of the axial
dimension of the throat (36, 72, 116).

17. Surge tank (10, 40, 80) as recited in claim 9 or 10,
wherein the nozzle member (26, 54, 102) extends a
complete distance within the tank (10, 40, 80),
wherein the end opposite the open end (31, 60, 108)
is connected with the tank (10, 40, 80), and wherein
the second plurality of perforations (33, 68, 114) ex-
tend along a length of the nozzle member (26, 54,
102) adjacent the opposite end (32, 62, 110).

18. Surge tank (40, 80) as recited in claim 17, wherein
the end (62, 110) opposite the open end (60, 108)
is open and connected with a flange member (78,
118) attached to the tank (40, 80), and wherein the
flange member (78, 118) includes means for access-
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ing an inside diameter of the nozzle member (54,
102) for clearing the same of any obstructions.

19. Surge tank (10, 40, 80) as recited in claim 9 or 10,
wherein the first plurality of elongate perforations
(34, 70, 128) is sized to facilitate passage of the solid
constituents in the fluid there through.

Patentansprüche

1. Druckausgleichsbehälter (10, 40, 80), enthaltend:

einen Behälterkörper (18, 48, 88) mit einer In-
nenwand, dafür ausgelegt, darin ein Fluidvolu-
men zu halten;
einen Fluid-Einlass-/Auslassanschluss (16, 46,
86), der an den Behälterkörper (18, 48, 88) an-
grenzt, um zu ermöglichen, dass Fluid in den
Behälterkörper eintritt und aus diesem austritt;
eine elastomere Blase (14, 44, 84), die innerhalb
des Behälterkörpers (18, 48, 88) angeordnet ist
und dafür ausgelegt ist, ein Fluidvolumen inner-
halb des Behälters von einem Gasvolumen zu
trennen; und
ein Düsensystem (12, 42, 82), das innerhalb des
Behälterkörpers angeordnet ist und ein Düsen-
element (26, 54, 102) enthält, das mehrere
durch dasselbe führende Durchbrüche auf-
weist, dadurch gekennzeichnet, dass

- eine erste Mehrzahl an Durchbrüchen (34,
70, 128) sich über eine vorgegebene axiale
Länge längs des Düsenelements (26, 54,
102) ausgehend von einem offenen Ende
des Düsenelements (26, 54, 102) benach-
bart zu dem Fluid-Einlass-/Auslassan-
schluss erstreckt, wobei die erste Mehrzahl
an Durchbrüchen (34, 70, 128) eine axial
langgestreckte Konfiguration aufweist; und
- eine zweite Mehrzahl an Durchbrüchen
(33, 68, 114) sich ausgehend von der ersten
Mehrzahl an Durchbrüchen über eine vor-
gegebene axiale Länge längs des Düsen-
elements (26, 54, 102) erstreckt.

2. Druckausgleichsbehälter (10, 40, 80) nach An-
spruch 1, wobei sich die zweite Mehrzahl an Durch-
brüchen (33, 68, 114) über eine axiale Strecke längs
des Düsenelements (26, 54, 102) von der ersten
Mehrzahl an langgestreckten Durchbrüchen (34, 70,
128) zu einem Ende (32, 62, 110) des Düsenele-
ments (26, 54, 102), das dem offenen Ende (31, 60,
108) gegenüberliegt, erstreckt.

3. Druckausgleichsbehälter (10) nach Anspruch 1 oder
2, wobei sich das Düsenelement (26) vertikal über
eine Teilstrecke des Behälters (10) erstreckt und ein

dem offenen Ende (31) gegenüberliegendes ge-
schlossenes Ende (32) enthält.

4. Druckausgleichsbehälter (10) nach irgendeinem der
Ansprüche 1 bis 3, wobei das Düsenelementende
(32), das dem offenen Ende (31) gegenüberliegt,
verschlossen ist und bei einer Teilstrecke innerhalb
des Behälters angeordnet ist, und wobei sich die
zweite Mehrzahl an Durchbrüchen (33) längs einer
Länge des Düsenelements (26) benachbart zum ge-
schlossenen Ende (32) erstreckt.

5. Druckausgleichsbehälter (40, 80) nach Anspruch 1,
wobei sich das Düsenelement (54, 102) vertikal über
eine vollständige Strecke innerhalb des Tanks (40,
80) erstreckt und ein gegenüberliegendes Ende (62,
110) enthält, das mit dem Behälter (40, 80) verbun-
den ist.

6. Druckausgleichsbehälter (10, 40, 80) nach An-
spruch 1, wobei der Behälter (10, 40, 89) einen Hals
(36, 72, 116) enthält, der sich von einem Behälter-
bodenteil (24, 52, 100) nach außen erstreckt, und
wobei wenigstens ein Teil des Düsenelements (26,
54, 102), das die erste Mehrzahl an Durchbrüchen
(34, 70, 128) enthält, innerhalb des Halses (36, 72,
116) angeordnet ist.

7. Druckausgleichsbehälter (10, 40, 80) nach An-
spruch 6, wobei die Blase (14, 44, 84) einen Ansatz
enthält, der innerhalb des Halses (36, 72, 116) an-
geordnet ist und zwischen einer Innenwandoberflä-
che des Halses und dem Düsenelement (26, 54,
102) eingefügt ist.

8. Druckausgleichsbehälter (10, 40, 80) nach An-
spruch 7, wobei der Hals (36, 72, 116), der Blasen-
ansatz und das Düsenelement (26, 54, 102) so be-
messen sind, dass sie einen ringförmigen Raum zwi-
schen der Blase und dem Düsenelement schaffen,
der ausreicht, das Strömen von Feststoffmaterial in-
nerhalb des Fluids von dem Behälter (18, 48, 88) in
das Düsenelement (26, 54, 102) zu erleichtern.

9. Druckausgleichsbehälter (10, 40) nach Anspruch 1,
wobei der Druckausgleichsbehälter (10, 40) ein Ho-
rizontalblase-Ausgleichsbehälter ist, mit einer inner-
halb des Behälterkörpers (18, 48) horizontal ange-
ordneten Blase (14, 44), die benachbart zu wenig-
stens einem Teil der Behälterinnenwand angeordnet
ist, wobei die Blase (14, 44) eine Barriere zwischen
dem Fluid und einem Gas innerhalb des Behälter-
körpers bildet.

10. Druckausgleichsbehälter (80) nach Anspruch 1, wo-
bei der Druckausgleichsbehälter (80) ein Druckaus-
gleichsbehälter mit vertikaler Blase (88) ist, mit einer
innerhalb des Druckausgleichsbehälters (88) verti-
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kal angeordneten und mit der Innenwand verbunde-
nen Blase, wobei der Behälter mit einem unter Druck
stehenden Gas zwischen der Innenwand und der
Blase (84) befüllt ist, und wobei die Blase (84) eine
Barriere zwischen dem Fluid und dem Gas innerhalb
des Behälterkörpers bildet.

11. Druckausgleichsbehälter (10, 40, 80) nach An-
spruch 9 oder 10, wobei das Düsensystem (12, 42,
82) innerhalb des Behälterkörpers (18, 48, 88) an-
geordnet ist und ein Düsenelement (26, 54, 102) ent-
hält, das ausgehend vom Behälterbasisteil (24, 52,
100) über eine Strecke radial nach innen ragt, wobei
die Blase (14, 44, 84) zwischen dem Düsenelement
und der Innenwand eingesetzt ist, und wobei sich
das Düsenelement (26, 54, 102) ausgehend von
dem Fluid-Einlass-/Auslassanschluss erstreckt.

12. Druckausgleichsbehälter (40, 80) nach Anspruch 1,
ferner eine Ausräumöffnung (64, 90) enthaltend, die
sich durch einen Teil der Behälterwand erstreckt und
mit einem Innendurchmesser des Düsenelements
(54, 102) in Verbindung steht.

13. Druckausgleichsbehälter (10, 40, 80) nach An-
spruch 1, wobei das Fluid eine Flüssigkeit-Feststoff-
Mischung ist, und wobei die erste Mehrzahl an
Durchbrüchen (34, 70, 128) so bemessen ist, dass
diese den Durchtritt der festen Bestandteile ermög-
lichen.

14. Druckausgleichsbehälter (10, 40, 80) nach An-
spruch 9 oder 10, wobei der Behälter (18, 48, 88)
einen Hals (36, 72, 116) enthält, der ausgehend vom
Behälterbasisteil (24, 52, 100) nach außen hervor-
steht und einen Teil des Düsenelements (26, 54,
102) darin aufnimmt, der die erste Mehrzahl an lang-
gestreckten Öffnungen (34, 70, 128) enthält.

15. Druckausgleichsbehälter (10, 40, 80) nach An-
spruch 14, wobei die Blase (14, 44, 84) einen Ansatz
enthält, der innerhalb des Halses (36, 72, 116) an-
geordnet ist und zwischen dem Hals (36, 72, 116)
und dem Düsenelement (26, 54, 102) eingefügt ist,
wobei zwischen dem Blasenansatz und der Düse
ein ringförmiger Raum gebildet wird, der eine aus-
reichende Abmessung aufweist, um den Durchtritt
der festen Bestandteile in dem Fluid zu ermöglichen.

16. Druckausgleichsbehälter (10, 40, 80) nach An-
spruch 14, wobei die langgestreckten Durchbrüche
(34, 70, 128) eine axiale Abmessung aufweisen, die
sich längs eines Großteils der axialen Abmessung
des Halses (36, 72, 116) erstreckt.

17. Druckausgleichsbehälter (10, 40, 80) nach An-
spruch 9 oder 10, wobei sich das Düsenelement (26,
54, 102) über eine vollständige Strecke innerhalb

des Behälters (10, 40, 80) erstreckt, wobei das dem
offenen Ende (31, 60, 108) gegenüberliegende Ende
mit dem Behälter (10, 40, 80) verbunden ist, und
wobei sich die zweite Mehrzahl an Durchbrüchen
(33, 68, 114) längs einer Länge des Düsenelements
(26, 54, 102) benachbart zum gegenüberliegenden
Ende (32, 62, 110) erstreckt.

18. Druckausgleichsbehälter (40, 80) nach Anspruch
17, wobei das Ende (62, 110), das dem offenen Ende
(60, 108) gegenüberliegt, offen ist und mit einem
Flanschelement (78, 118), das am Behälter (40, 80)
angebracht ist, verbunden ist, und wobei das Flan-
schelement (78, 118) Mittel für einen Zugang zu ei-
nem Innendurchmesser des Düsenelements (54,
102) enthält, um dasselbe von irgendwelchen Hin-
dernissen zu befreien.

19. Druckausgleichsbehälter (10, 40, 80) nach An-
spruch 9 oder 10, wobei die erste Mehrzahl an lang-
gestreckten Durchbrüchen (34, 70, 128) so bemes-
sen ist, dass diese den Durchtritt der festen Bestand-
teile im Fluid erleichtern.

Revendications

1. Réservoir d’égalisation de pression (10, 40, 80)
comprenant :

un corps de réservoir (18, 48, 88) comprenant
une paroi intérieure adaptée pour y contenir un
volume de fluide ;
un orifice d’entrée/sortie de fluide (16, 46, 86),
adjoint au corps de réservoir (18, 48, 88), pour
permettre à du fluide d’entrer et de sortir du
corps de réservoir ;
une vessie (14, 44, 84) en élastomère, position-
née à l’intérieur du corps de réservoir (18, 48,
88) et adapté pour isoler un volume de fluide
présent à l’intérieur du réservoir vis-à-vis d’un
volume de gaz ; et
un système à buse (12, 42, 82), disposé à l’in-
térieur du corps de réservoir et incluant un or-
gane formant buse (26, 54, 102),
comprenant une pluralité de perforations dispo-
sé à travers lui, caractérisé en ce que :

- une première pluralité de perforations (34,
70, 128), s’étendant sur une longueur axiale
prédéterminée le long de l’organe formant
buse (26, 54, 102), à partir d’une extrémité
ouverte de l’organe formant buse (26, 54,
102) adjacente à orifice d’entrée/sortie de
fluide, dans lequel la première pluralité de
perforations (34, 70, 128) présente une con-
figuration axialement allongée ; et,
- une deuxième pluralité de perforations
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(33, 68, 114), s’étendant à partir de la pre-
mière pluralité de perforations sur une lon-
gueur axiale prédéterminée le long de l’or-
gane formant buse (26, 54, 102).

2. Réservoir d’égalisation de pression (10, 40, 80) se-
lon la revendication 1, dans lequel la deuxième plu-
ralité de perforations (33, 68, 114) s’étend sur une
distance axiale, le long de l’organe formant buse (26,
54, 102), de la première pluralité de perforations (34,
70, 128) allongées à une extrémité (32, 62, 110) de
l’organe formant buse (26, 54, 102) opposée à l’ex-
trémité ouverte (31, 60, 108).

3. Réservoir d’égalisation de pression (10) selon la re-
vendication 1 ou 2, dans lequel l’organe formant bu-
se (26) s’étend verticalement sur une distance par-
tielle à l’intérieur du réservoir (10) et comprend une
extrémité fermée (32), opposée à l’extrémité ouverte
(31).

4. Réservoir d’égalisation de pression (10) selon l’une
des revendications 1 à 3, dans lequel l’extrémité d’or-
gane formant buse (32) opposée à l’extrémité ouver-
te (31) est fermée et est positionnée à une distance
partielle à l’intérieur du réservoir, et dans lequel la
deuxième pluralité de perforations (33) s’étendent
sur une longueur de l’organe formant buse (26) ad-
jacente à l’extrémité fermée (32).

5. Réservoir d’égalisation de pression (40, 80) selon la
revendication 1, dans lequel l’organe formant buse
(54, 102) s’étend verticalement sur une distance
complète à l’intérieur du réservoir (40, 80) et inclut
une extrémité opposée (62, 110) connectée au ré-
servoir (40, 80).

6. Réservoir d’égalisation de pression (10, 40, 80) se-
lon la revendication 1, dans lequel le réservoir (10,
40, 80) comprend une tubulure (36, 72, 116) qui
s’étend vers l’extérieur à partir d’une partie de fond
de réservoir (24, 52, 100), et dans lequel au moins
une partie de l’organe formant buse (26, 54, 102)
comprenant la première pluralité de perforations (34,
70, 128) est disposée à l’intérieur de la tubulure (36,
72, 116).

7. Réservoir d’égalisation de pression (10, 40, 80) se-
lon la revendication 6, dans lequel la vessie (14, 44,
84) comprend un goulot, disposé à l’intérieur de la
tubulure (36, 72, 116) et interposé entre une surface
de paroi intérieure de la tubulure et l’organe formant
buse (26, 54, 102).

8. Réservoir d’égalisation de pression (10, 40, 80) se-
lon la revendication 7, dans lequel la tubulure (36,
72, 116), le goulot de vessie, et l’organe formant bu-
se (26, 54, 102) sont dimensionnés pour produire,

entre la vessie et l’organe formant buse, un espace
annulaire suffisant pour faciliter l’écoulement de ma-
tière solide à l’intérieur du fluide provenant du réser-
voir (18, 48, 88) et dans l’organe formant buse (26,
54, 102).

9. Réservoir d’égalisation de pression (10, 40) selon la
revendication 1, dans lequel le réservoir d’égalisa-
tion de pression (10, 40) est un réservoir d’égalisa-
tion de pression à vessie horizontal, avec une vessie
(14, 44) disposée horizontalement à l’intérieur du
corps de réservoir (18, 48) et positionnée de manière
adjacente à au moins une partie de la paroi intérieure
de réservoir, la vessie (14, 44) formant une barrière
entre le fluide et un gaz à l’intérieur du corps de ré-
servoir.

10. Réservoir d’égalisation de pression (80) selon la re-
vendication 1, dans lequel le réservoir d’égalisation
de pression (80) est un réservoir d’égalisation de
pression à vessie vertical (88), avec une vessie (84)
disposée verticalement à l’intérieur du corps de ré-
servoir (88) et connectée à la paroi intérieure, dans
lequel le réservoir est chargé avec un gaz sous pres-
sion, entre la paroi intérieure et la vessie (84), et
dans lequel la vessie (84) forme une barrière entre
le fluide et un gaz à l’intérieur du corps de réservoir.

11. Réservoir d’égalisation de pression (10, 40, 80) se-
lon la revendication 9 ou 10, dans lequel le système
à buse (12, 42, 82) est disposé à l’intérieur du corps
de réservoir (18, 48, 88) et comprend un organe for-
mant buse (26, 54, 102) faisant saillie radialement à
l’intérieur, d’une certaine distance à partie de la par-
tie de base de réservoir (24, 52, 100), la vessie (14,
44, 84) étant interposée entre l’organe formant buse
et la paroi intérieure, et l’organe formant buse (26,
54, 102) s’étendant à partir de l’orifice d’entrée/sor-
tie.

12. Réservoir d’égalisation de pression (40, 80) selon la
revendication 1, comprenant en outre une ouverture
de dégagement (64, 90), s’étendant sur une partie
de la paroi de réservoir et placée en communication
avec un diamètre intérieur de l’organe formant buse
(54, 102).

13. Réservoir d’égalisation de pression (10, 40, 80) se-
lon la revendication 1, dans lequel le fluide est un
mélange de liquide et de solides, et dans lequel la
première pluralité de perforations (34, 70, 128) sont
dimensionnées pour permettre le passage des com-
posants solide à travers elles.

14. Réservoir d’égalisation de pression (10, 40, 80) se-
lon la revendication 9 ou 10, dans lequel le réservoir
(18, 48, 88) comprend une tubulure (36, 72, 116) qui
s’étend vers l’extérieur à partir d’une partie de fond
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de réservoir (24, 52, 100), et qui reçoit en son sein
une partie de l’organe formant buse (26, 54, 102)
comprenant la première pluralité d’ouvertures allon-
gées (34, 70, 128).

15. Réservoir d’égalisation de pression (10, 40, 80) se-
lon la revendication 14, dans lequel la vessie (14,
44, 84) comprend un goulot, disposé à l’intérieur de
la tubulure (36, 72, 116) et interposé entre la tubulure
(36, 72, 116) et l’organe formant buse (26, 54, 102),
dans lequel, entre le goulot de vessie et la buse, est
formé un espace annulaire de dimension suffisante
pour faciliter le passage de constituants solides dans
le fluide passant à cet endroit.

16. Réservoir d’égalisation de pression (10, 40, 80) se-
lon la revendication 14, dans lequel les perforations
allongées (34, 70, 128) ont une dimension axiale
s’étendant sur une majorité de la dimension axiale
de la tubulure (35, 72, 116).

17. Réservoir d’égalisation de pression (10, 40, 80) se-
lon la revendication 9 ou 10, dans lequel l’organe
formant buse (26, 54, 102) s’étend sur une distance
complète à l’intérieur du réservoir (10, 40, 80), dans
lequel l’extrémité opposée à l’extrémité ouverte (31,
60, 108) est connectée au réservoir (10, 40, 80), et
dans lequel la deuxième pluralité de perforations (33,
68, 114) s’étend sur une longueur de l’organe for-
mant buse (26, 54, 102) adjacente à l’extrémité op-
posée (32, 62, 110).

18. Réservoir d’égalisation de pression (40, 80) selon la
revendication 17, dans lequel l’extrémité (62, 110)
opposée à l’extrémité ouverte (60, 108) est ouverte
et connectée à un organe formant bride (78, 118)
attaché au réservoir (40, 80), et dans lequel l’organe
formant bride (78, 118) comprend des moyens pour
accéder à un diamètre intérieur de l’organe formant
buse (54, 102), pour nettoyer celui-ci d’éventuelles
obstructions.

19. Réservoir d’égalisation de pression (10, 40, 80) se-
lon la revendication 9 ou 10, dans lequel la première
pluralité de perforations allongées (34, 70, 128) est
dimensionnée de manière à faciliter le passage des
constituants solides présents dans le fluide passant
à cet endroit.
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