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DIFFUSER BASKET

Cross-Reference to Related Application

[0001] This application claims priority to pending U.S. provisional patent application serial
no. 61/798,403, filed March 15, 2013, the entirety of which application is incorporated by

reference.

Field of the Disclosure

[0002] The disclosure relates generally to the field of filtration equipment, and more

particularly to a diffuser arrangements for use in the inlet or outlet of filter media vessels.

Background of the Disclosure

[0003] Pressure vessels are used in chemical processes and often operate by introducing a
flow of fluid through the top of the vessel, and acting on that flow as it passes downward through
media within the vessel. The fluid is typically discharged through an outlet disposed at or near
the bottom of the vessel. The inlet of the pressure vessel is in many cases simply a pipe or tube

stub attached to inlet piping connected to the vessel.

[0004] As will be appreciated, distribution of the inlet flow can have a great effect on the
efficiency of the media in the vessel. Several methods have been employed to enhance inlet flow
distribution, with varying degrees of success. In some cases, the inlet region can be provided
with a deflector plate that prevents flow from simply impinging at full velocity directly
downward into the media. In other cases a basic screen has been used, with little or no flow
control. The screen can also be used to prevent media from migrating into the inlet pipe during

backflow phases of operation, but otherwise it does little to improve flow performance. Other
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techniques include the introduction of header lateral assemblies within the pressure vessel. Such
arrangements can include a set of branching pipes that connect to the inlet, extending into the
vessel in a “ladder” or “star-shaped” pattern. Such headers/laterals are undesirable because they
require additional support in the vessel and have a high implementation cost. In some cases a
full vessel diameter screen, a tube sheet (plate with a pattern of screen or pip nozzles) or a

perforated plate are used, again with varying results.

Summary

[0005] In view of the aforementioned deficiencies in the art, it would be desirable to provide

an improved diffuser basket arrangement for pressure vessel inlet and/or outlet connections.

[0006] This Summary is provided to introduce a selection of concepts in a simplified form
that are further described below in the Detailed Description. This Summary is not intended to
identify key features or essential features of the claimed subject matter, nor is it intended as an

aid in determining the scope of the claimed subject matter.

[0007] According to one embodiment, the present invention comprises a diffuser basket
having an exterior having an inlet, at least a portion of the exterior being perforated. The
diffuser basket comprises at least one diffuser being positioned inside the exterior between the
inlet and the outlet. In one embodiment, the at least one diffuser has a conical configuration. In

one embodiment, the diffuser basket comprises a plurality of diffusers in series.

[0008] In another embodiment, the present invention comprises a method for diffusing flow
of a fluid. The method comprising providing a diffuser basket, the diffuser basket comprising an

exterior having an inlet, at least a portion of the exterior being perforated; and at least one
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diffuser being positioned inside the exterior between the inlet and the outlet. The method further
comprising passing fluid into the inlet, onto the outlet and through a perforation in the exterior.
In one embodiment, the diffuser basket comprises at least one diffuser has a cortical
configuration. In another embodiment, the diffuser basket comprises a plurality of diffusers in

series

[0009] A diffuser basket is disclosed, comprising a screen portion and a flow modifier
positioned within the screen portion. The flow modifier can be configured to change the

direction of flow of a fluid introduced into the diffuser basket.

[0010] A method for diffusing flow of a fluid comprises: introducing fluid into an inlet of a
diffuser basket, the diffuser basket comprising a screen portion and a flow modifier positioned
within the screen portion; and dispersing flow of the fluid onto a media surface opposite the

diffuser basket; wherein the flow is dispersed according to a configuration of the flow modifier.

Brief Description of the Drawings

[0011] By way of example, various embodiments of the disclosed device will now be
described, with reference to the accompanying drawings, in which:
[0012] FIG. 1 is a cross-section of an exemplary pressure vessel for use with the disclosed

diffuser basket, in accordance with embodiments of the present invention;

[0013] FIG. 2A is a top view of an embodiment of the disclosed diffuser basket; FIGS. 2B
and 2C are cross-section and cutaway views, respectively, of the diffuser basket of FIG. 2A

taken along line 2-2 of FIG. 2A;
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[0014] FIG. 2D is a cross-section view of the diffuser basket of FIGS. 2A-2C taken along
line 2D-2D of FIG. 2B; and FIG. 2E is a bottom view of the diffuser basket of FIGS. 2A-2C

taken along line 2E-2F of FIG. 2B;

[0015] FIG. 3A is a top view of an embodiment of the disclosed diffuser basket; FIGS. 3B
and 3C are cross-section and cutaway views, respectively, of the diffuser basket of FIG. 3A

taken along line 3-3 of FIG. 3A;

[0016] FIG. 4A is a top view of an embodiment of the disclosed diffuser basket; FIGS. 4B
and 4C are cross-section and cutaway views, respectively, of the diffuser basket of FIG. 4A

taken along line 4-4 of FIG. 4A,;

[0017] FIG. 5A is a top view of an embodiment of the discloses diffuser basket; FIG. 5B is
a cross-section views of the diffuser basket of FIG. SA taken along line 5-5 of FIG. 5A; FIG.
5C is a detail view of a portion of the cross-section view of FIG. 5B; FIG. 5D is a cutaway view

of the diffuser basket of FIG. Sa taken along line 5-5 of FIG. 5A; and

[0018] FIGS. 6A-6C arc schematic views of embodiments of the disclosed diffuser basket

engaged with an exemplary pressure vessel inlet.

Detailed Description

[0019] The disclosed system will now be described more fully hereinafter with reference to
the accompanying drawings, in which preferred embodiments of the invention are shown. The
disclosed system, however, may be embodied in many different forms and should not be

construed as being limited to the embodiments set forth herein. Rather, these embodiments are

provided so that this disclosure will be thorough and complete, and will fully convey the scope
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of the disclosed system to those skilled in the art. In the drawings, like numbers refer to like

elements throughout.

[0020] As will be described, the disclosed diffuser basket can incorporate an internal flow
control arrangement consisting of several tubular, ring or conical concentric vanes. These vanes
can be positioned inside the screen basket to direct flow strategically to targeted areas of the
media that is disposed within the associated pressure vessel. The diffuser basket can enhance
distribution of the inlet fluid to the media, improving utilization of that media. A plurality of
flow control arrangements can be used in the disclosed diffuser basket. For example, a set of
tubes can be employed to divide inlet flow into areas of control, a set of plates can be used to
redirect flow to exit the diffuser basket at various levels resulting in strategic distribution, and a
set of conical elements can be used to place flow at strategic zones within the pressure vessel.
Combinations of these features may be used in a single diffuser basket, as will be described in
greater detail later. In some embodiments the flow control devices comprise concentric

elements, but this is not critical, and eccentric or asymmetric designs can also be used.

[0021] Referring to FIG. 1, an exemplary pressure vessel 1 includes a vessel body 2, a vessel
inlet 4 and a vessel outlet 6. The vessel body 2 may contain a quantity of filter media 8 through
which fluid supplied via the vessel inlet 4 will pass for filtration, ion exchange, or other
appropriate process. A diffuser basket 10 may be disposed within or adjacent to the vessel inlet
4 to distribute fluid (gas or liquid) from the vessel inlet to a top surface 12 of the filter media 8 in

a desired manner or according to a desired pattern.

[0022] FIGS. 2A-2C illustrate an exemplary embodiment of the diffuser basket 10, which

includes a screen portion 14 and a plurality of flow modifiers 16a-d disposed within the screen
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portion. In the illustrated embodiment the screen portion 14 is a generally cylindrical member,
but this is not critical and other shapes can be used. It will be appreciated, however, that the use
of a screen portion 14 having a generally cylindrical shape may facilitate a desired fit-up within

the generally cylindrical shape of the vessel inlet 4.

[0023] The diffuser basket 10 may have an inlet end 20 and an outlet end 22. In the
illustrated embodiment, a solid cylindrical member 24 is positioned at the inlet end 20 of the
diffuser basket 10 and is coupled to an upstream end 26 of the screen portion 14. Providing a
solid cylindrical member 24 upstream of the screen portion 14 may facilitate connection to the
vessel inlet 4 by welding (or by a flanged connection, not shown). A lower screen plate 28 may
be positioned at or adjacent to the outlet end 22 of the diffuser basket 10. The lower screen plate
28 may be a screen element, and in some embodiments the lower screen plate has a solid or
perforated plate element 30 connected to the top 32 or bottom 34 surface thereof. In the
illustrated embodiment the plate element 30 is coupled (e.g., welded) to the bottom surface 34 of
the lower screen plate 28. The plate element 30 can have any of a variety of shapes, as desired,
to provide a desired flow path for fluid to be dispersed to the media 8 within the pressure vessel
1. In one non-limiting exemplary embodiment the plate element 30 is a circular disc member

having an opening in the center.

[0024] The lower screen plate 28 and plate element 30 are shown in greater detail in FIGS.
2D and 2E. FIG. 2D is shows the lower screen plate 28 coupled directly or indirectly to the
screen portion 14 adjacent to an outlet end 56 of the diffuser basket 10. FIG. 2E shows the plate
element 30 coupled to the bottom surface 34 (FIG. 2B) of the lower screen plate 28 and/or the
screen portion 14. As will be appreciated, as fluid flows from the inlet to the outlet of the

diffuser basket 10, fluid can pass through the portions of the lower screen plate 28 that are not
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blocked by the solid portions of the plate element 30. Thus, by carefully selecting the shape and
size of the openings 31, 33 in the plate element 30, flow though the outlet end 56 of the diffuser
basket 10 can be controlled. In the illustrated embodiment, the plate element 30 comprises a
plurality of openings 31 positioned around a central opening 33, and separated by plate segments
35. It will be appreciated that this is but one possible configuration of openings, and a wide
variety of different shapes and sizes of openings (including different numbers of individual plate
elements) can be used to obtain a desired flow, or a desired restriction of flow, out of the outlet
end 56 of the diffuser basket 10. In addition, although the plate segments 35 are shown as being
solid, they can be perforated to achieve a desired flow therethrough. Further, although the plate
element 30 is shown as being coupled to the bottom surface 34 of the lower screen plate 28, the
plate element can alternatively be positioned on the top surface 32 of the lower screen plate. It is
also contemplated that multiple plate elements 30 can be provided, for example, with one plate
element positioned on the top surface 32 and one plate element on the bottom surface 34 off the

lower screen plate 28.

[0025] In the embodiment of FIGS. 2A-2C the plurality of flow modifiers 16a-d comprise a
series of concentric plates positioned in spaced apart relation along the longitudinal axis A-A of
the diffuser basket. As shown each of the flow modifiers 16a-d is positioned at a predetermined
standoff distance “SD” with respect to adjacent flow modifiers. In this embodiment the standoff
distance “SD” is the same for all of the flow modifiers 16a-d so that they are evenly spaced along
the longitudinal axis A-A, although this is not critical and other spacing schemes can be used.
The flow modifier 16a located closest to an inlet end 20 of the diffuser basket 10 can be
positioned at a predetermined inlet standoff distance “ISD” from the inlet end, and/or at a

predetermined screen inlet standoft distance “SSD” from the upstream end 26 of the screen
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portion 14, The standoff distance “SD,” inlet standoff distance “ISD” and screen inlet standoff

distance “SSD” can be of the same magnitude, or they can be of different magnitudes.

[0026] The flow modifiers 16a-d also have respective openings 18a-d centered along the
longitudinal axis A-A of the diffuser basket 10. The flow modifiers 16a-d of this embodiment
are oriented such that their upper surfaces 17a-d are oriented perpendicular to the longitudinal
axis A-A of the diffuser basket 10. The openings 18a-d in the flow modifiers 16a-d can be
circular, and can have progressively smaller diameters “IDa”-“IDd” such that the diameter “IDd”
of the opening 18d associated with flow modifier 16d is substantially smaller than the diameter
“IDa” of the opening 18a associated with flow modifier 16a. The relative sizing of the openings
18a-d can be selected so as to provide a linear reduction going from the inlet end 20 to the outlet
end 22 of the diffuser basket. This is not critical, however, and other relative sizing schemes for

the openings 18a-d can also be used.

[0027] Another embodiment of a diffuser basket 40 is shown in FIGS. 3A-C. The illustrated
diffuser basket 40 may include a screen portion 42, a solid cylindrical member 44, a lower screen
plate 46 and a solid or perforated plate element 48 that are the same as or similar to those
described in relation to the embodiment of FIGS. 2A-2E. The diffuser basket 40 may also
include a plurality of flow modifiers 50a-50d positioned within the screen portion 42 at spaced
intervals along the longitudinal axis B-B of the diffuser basket. The flow modifiers 50a-50d may
comprise truncated cone elements having cone surfaces oriented at oblique angles aa- ad with
respect to the longitudinal axis B-B of the diffuser basket 40. In some embodiments these
oblique angles aa- ad are between 0-degrees and 90-degrees. Some or all of the oblique angles
aa- ad can be the same, or some or all of the oblique angles or they can be different. In the

illustrated embodiment the oblique angles aa- ad are equal to each other. Each of the flow
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modifiers 50a-50d may further have a respective opening 52a-52d concentrically arranged with
respect to the longitudinal axis B-B of the diffuser basket 40. In the illustrated embodiment, the
openings 52a-52d are progressively smaller (i.c., going from the inlet end 54 of the diffuser

basket 40 to the outlet end 56 of the diffuser basket).

[0028] As shown each of the flow modifiers 50a-50d is positioned at a predetermined
standoff distance “SD” with respect to adjacent flow modifiers. In this embodiment the standoff
distance “SD” is different for some or all of the flow modifiers 50a-50d, although this is not
critical and other spacing schemes can be used. The flow modifier 50a located closest to an inlet
end 54 of the diffuser basket 40 can be positioned at a predetermined inlet standoff distance
“ISD” from the inlet end, and/or at a predetermined screen inlet standoff distance “SSD” from
the upstream end 41 of the screen portion 42. The standoff distance “SD,” inlet standoff distance
“ISD” and screen inlet standoff distance “SSD” can be of the same magnitude, or they can be of

different magnitudes.

[0029] FIGS. 4A-4C show another embodiment of the disclosed diffuser basket 60. The
illustrated diffuser basket 60 may include a screen portion 62, a solid cylindrical member 64, a
lower screen plate 66 and a solid or perforated plate element 68 that are the same as or similar to
those described in relation to the embodiment of FIGS. 2A-2E. The diffuser basket 60 may also
include a plurality of flow modifiers 70a-70b positioned within the screen portion 62 at spaced
intervals along the longitudinal axis C-C of the diffuser basket. The illustrated embodiment
includes two flow modifiers 70a-70b that comprise truncated cone elements having cone surfaces
oriented at oblique angles Pa- Bb with respect to the longitudinal axis C-C of the diffuser basket
60. In some embodiments these oblique angles Pa- Bb are between 0-degrees and 90-degrees. In

the illustrated embodiment, the oblique angles Ba- Bb are different from each other. That is, the
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oblique angle Ba of one flow modifier 70a is smaller than the oblique angle b of the second
flow modifier 70b. In some embodiments, however, the cone angles Pa- Bb can be the same,

while in other embodiments the oblique angle fa may be larger than the oblique angle b.

[0030] Each of the flow modifiers 70a-70b may further have a respective opening 72a-72b
concentrically arranged with respect to the longitudinal axis C-C of the diffuser basket 40. In the
illustrated embodiment, the openings 72a-72b are progressively larger (i.e., going from the inlet

end 74 of the diffuser basket 60 to the outlet end 76 of the diffuser basket).

[0031] As shown the flow modifiers 70a-70b are positioned at a predetermined standoff
distance “SD” with respect to each other. The flow modifier 70a located closest to an inlet end
74 of the diffuser basket 60 can be positioned at a predetermined inlet standoff distance “ISD”
from the inlet end 74, and/or at a predetermined screen inlet standoff distance “SSD” from the
upstream end 61 of the screen portion 42. The standoff distance “SD,” inlet standoff distance
“ISD” and screen inlet standoff distance “SSD” can be of the same magnitude, or they can be of

different magnitudes.

[0032] FIGS. 5A-5D show another embodiment of the disclosed diffuser basket 80. The
illustrated diffuser basket 80 may include a screen portion 82, a solid cylindrical member 84, a
lower screen plate 86 and a solid or perforated plate element 88 that are the same as or similar to
those described in relation to the embodiment of FIGS. 2A-2E. The diffuser basket 80 may also
include a plurality of flow modifiers 90a-90b positioned within the screen portion 82 at spaced
intervals along the longitudinal axis D-D of the diffuser basket. The illustrated embodiment
includes two flow modifiers 90a-90b that comprise truncated cone elements having cone surfaces

oriented at oblique angles Ba- b with respect to the longitudinal axis D-D of the diffuser basket

10
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80. In some embodiments these oblique angles 0a- 8b are between 0-degrees and 90-degrees. In
the illustrated embodiment, the oblique angles Oa- 0b are different from each other. That is, the
oblique angle 0a of one flow modifier 90a is larger than the oblique angle 6b of the second flow
modifier 90b. In some embodiments, however, the cone angles 8a- 6b can be the same, while in

other embodiments the oblique angle 6a may be smaller than the oblique angle 6b.

[0033] Each of the flow modifiers 90a-90b may further have a respective opening 92a-92b
concentrically arranged with respect to the longitudinal axis C-C of the diffuser basket 40. In the
illustrated embodiment, the openings 92a-92b are progressively larger (i.e., going from the inlet
end 94 of the diffuser basket 80 to the outlet end 96 of the diffuser basket). In addition, the
upstream ends 94a, 94b of the flow modifiers 90a, 90b are positioned in the same plane (i.¢, the

upstream ends are located at the same position along the longitudinal axis C-C).

[0034] Further, the flow modifiers 90a, 90b are coupled together via a plurality of vanes 95a-
95d spaced around the circumference of the flow modifiers. The plurality of vanes 95a-95d are
positioned at 90-degree intervals, though other intervals and other numbers of vanes can be used.
The plurality of vanes 95a-95d can be oriented so that their side surfaces are aligned with the
longitudinal axis C-C of the diffuser basket 80. Alternatively, one or more of the plurality of
vanes can be oriented so that their side surfaces are angled with respect to the longitudinal axis

C-C so as to impart an angled or rotating flow to the incoming fluid.

[0035] As shown the flow modifiers 90a, 90b are positioned at a predetermined standoff
distance “SD” with respect to each other. The flow modifier 90a located closest to an inlet end
94 of the diffuser basket 80 can be positioned at a predetermined inlet standoff distance “ISD”

from the inlet end 94, and/or at a predetermined screen inlet standoff distance “SSD” from the

11
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upstream end 81 of the screen portion 82. The standoff distance “SD,” inlet standoff distance
“ISD” and screen inlet standoff distance “SSD” can be of the same magnitude, or they can be of

different magnitudes.

[0036] FIG. 5C shows an embodiment of the coupling between one of the flow modifiers
90b and the screen portion 82 of the diffuser basket 80. In this embodiment, the flow modifier
90b is coupled to a ring element 91. The ring element 91 can be a circumferential solid ring
member having an upper end 93 welded or otherwise joined to the screen portion 82, and an
inner surface 97 welded or otherwise joined to the flow modifier 90b. The lower screen plate 86
can also be welded or otherwise joined to the ring element 91 along its inner surface 97 just

below the flow modifier coupling point.

[0037] FIGS. 6A-6C show embodiments of the disclosed diffuser basket (10, 40, 60, 80)
installed in the vessel inlet 4 of an exemplary pressure vessel 1. In FIG. 6A, the diffuser basket
is illustrated as a “drop-in assembly 100 including an interface portion 102 and a diffuser basket
portion 104. In one non-limiting exemplary embodiment the interface portion 102 may be a
flange sized and configured to engage a flange 3 on the vessel inlet 4. The diffuser basket
portion 104 may be any of the previously described embodiments of the diffuser basket (10, 40,
60, 80) and can be sized to fit within the vessel inlet 4. The diffuser basket portion 104 can have
an outlet end 106 that extends into the vessel body 2 so that fluid introduced through the diffuser

basket can be distributed to media within the vessel body in a desired manner.

[0038] FIG. 6B illustrates an embodiment in which the diffuser basket assembly 200
includes a screen potion 202 that is welded directly to the vessel body 2 of the pressure vessel 1.

A flow modifier portion 204 includes any or all of the previously described flow modifier

12



WO 2014/152549 PCT/US2014/027464

embodiments as well as an interface portion 206 located on an upstream end 208 of the flow
modifier portion. In the illustrated embodiment, the interface portion 206 is a flange sized and
configured to engage a flange (not shown) on the vessel inlet 4 or an outlet of the supply piping
(not shown). In this embodiment, the flow modifier portion 204 may be sized to fit within the

screen portion 202 when the two are installed.

[0039] FIG. 6C shows an embodiment in which the diffuser basket assembly 300 is a

removable assembly that fits into a cowel insert 302 in the vessel inlet 4 of the pressure vessel 1.
The cowel insert 302 can be mechanically coupled or welded to the vessel inlet 4 or to the vessel
sealing flange. The cowel insert 302 can have a distal end 306 that ends at the interior boundary
of the pressure vessel 1, or it can extend into the pressure vessel to provide a lower point of fluid

initial entry into the pressure vessel if it is desired for the particular application.

[0040] In some embodiments the screen portions (14, 42, 62, 82) can comprise a wedge-wire
type screen element, although it will be appreciated that other screen types can also be used as
desired. Examples of such other screen types can include, but are not limited to, perforated plate,
mesh or other porous filtration materials. The screen portions (14, 42, 62, 82) can be formed of
one or more screen elements, including a single screen type or a plurality of different screen

types as desired for a particular application.

[0041] Further, although the flow modifiers (16a-d, 50a-d, 70a-b, 90a-b) are illustrated as
being solid plate members, they can be plates that include perforations. The perforations can be
of any size and/or shape appropriate for achieving a desired flow dispersal. The flow modifiers
can be coupled to the screen portion using any of a variety of techniques, including welding,

brazing, or other mechanical interconnection. Although the openings in the flow modifiers are

13
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shown as being concentrically arranged, they can be offset. In addition, although the openings
are shown as being circular, one or more of the flow modifiers can have other geometric or non-

geometric shapes as desired.

[0042] Although inlet and outlet piping connections are not shown, it will be appreciated that
such connections, as well as associated system elements (pumps, valves, etc.) will normally be
provided to complete the fluid flow path. In addition, although the illustrated pressure vessel 1 is
a vertically oriented vessel, it will be appreciated that the disclosed diffuser basket can be used in
vessels having other configurations, including horizontal. Further, although the illustrated
arrangement shows the diffuser basket as being installed in the vessel inlet 4, it will be

appreciated that the diffuser basket can also be provided in the vessel outlet 6, as desired.

[0043] As described, the diffuser clements within the disclosed diffuser basket can direct
flow from a central inlet region across most or all of the cross section of the vessel, thus
enhancing fluid distribution to the filter media within the vessel. The number, angle, spacing and
other dimensions of the flow control devices within the diffuser basket can be varied in the

design to achieve the desired effect.

[0044] Advantageously, the disclosed diffuser basket can optimize distribution without
complex pre-distributor trays or heavy structure. The diffuser basket can improve inlet fluid
distribution as compared to a traditional plate or plain inlet. The disclosed diffuser basket also
may be easy to adapt, easy to maintain, and may provide process flow distribution at a minimum
of pressure drop. The diffuser basket can also be added to new pressure vessels with a minimum
of changes in the overall design, or it can be easily retrofit to existing pressure vessels without

the need for vessel modification.

14
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[0045] As will be appreciated, the disclosed diffuser basket distributes flow to multiple
locations within the pressure vessel, thereby providing better flow distribution. In addition, the
diffuser basket reduces flow velocity of the inlet fluid, thus reducing undesired effects on light
media. The diffuser basket can also prevent migration of media within the vessel during

backwashing operations.

[0046] By using the disclosed diffuser basket, flow entering the vessel can be directed to
critical areas in the media, and reduces “short-cuts,” “flow channeling” and other undesirable
effects of poor distribution. Key benefits may include improved flow control; minimal long term
maintenance; minimal changes in vessel access; low implementation costs and effort; security in
preventing media migration from the vessel during backwash; low pressure drop in operation,

and minimal effect on costs to operate the vessel.

[0047] The disclosed diffuser basket can be used in alkylation units; dehydrogenation units;
hydrocracking/hydrotreating units; molecular sieve units; claus units; as well as many other
petrochemical and refining applications. The diffuser basket may also find application in vessels
in which some improvement in performance is desired, but cost or space requirements do not
allow for complex distribution systems. The diffuser basket can improve performance simply by
installing it into inlet of the vessel (replacing less efficient inlets that may already be in place).
Any process where better distribution and reduced impact from initial flow is beneficial to the
media could benefit from the use of the diffuser basket. Non-limiting exemplary sizes for the
diffuser basket include from 6 to 36 inches. The diffuser basket can fit within an existing
pressure vessel inlet using a welded or flange connected, or it can be implemented an insert to an
existing pressure vessel inlet. The diffuser basket size can be matched to the size of pipe already

used with (or planned to be used with) the pressure vessel.
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[0048] As used herein, an element or step recited in the singular and proceeded with the
word “a” or “an” should be understood as not excluding plural elements or steps, unless such
exclusion is explicitly recited. Furthermore, references to “one embodiment” of the present
invention are not intended to be interpreted as excluding the existence of additional embodiments

that also incorporate the recited features.

[0049] While the disclosed system has been described with reference to certain
embodiments, numerous modifications, alterations and changes to the described embodiments
are possible without departing from the sphere and scope of the present invention, as defined in
the appended claim(s). Accordingly, it is intended that the disclosed system not be limited to the
described embodiments, but that it has the full scope defined by the language of the following

claims, and equivalents thereof.
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Claims

1. A diffuser basket, comprising:
a screen portion; and
a flow modifier positioned within the screen portion;
wherein the flow modifier is configured to change the direction of flow of a fluid introduced into

the diffuser basket.

2. The diffuser basket of claim 1, wherein the flow modifier comprises a plurality of flat
plates positioned at spaced apart intervals along a longitudinal axis of the diffuser basket, the

plurality of flat plates coupled to the screen portion.

3. The diffuser basket of claim 2, wherein the plurality of flat plates each comprise an
opening.
4. The diffuser basket of claim 3, wherein the openings of the plurality of flat plates are

concentrically aligned.

5. The diffuser basket of claim 1, wherein the flow modifier comprises a plurality of
truncated conical plates positioned at spaced apart intervals along a longitudinal axis of the

diffuser basket, the plurality of truncated conical plates coupled to the screen portion.

6. The diffuser basket of claim 5, wherein each of the plurality of flat truncated conical

plates includes a central opening.
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7. The diffuser basket of claim 5, wherein each of the plurality of flat truncated conical

plates has a cone angle that forms an oblique angle with respect to the longitudinal axis.

8. The diffuser basket of claim 7, wherein the cone angle of a first of the plurality of flat
truncated conical plates is different from the cone angle of a second of the plurality of flat

truncated conical plates.

9. The diffuser basket of claim 5, wherein first and second of the plurality of truncated

conical plates are coupled together via a plurality of vanes.

10.  The diffuser basket of claim 9, wherein the plurality of vanes are oriented such that side

surfaces of the vanes are aligned with the longitudinal axis of the diffuser basket.

11.  The diffuser basket of claim 1, further comprising a lower screen plate connected to the

screen portion at an outlet end of the diffuser basket.

12.  The diffuser basket of claim 11, further comprising a plate element connected to lower

screen plate, the plate element having at least one plate segment and at least one opening, the

plate segment for controllably blocking flow out of the outlet end of the diffuser basket.

13.  The diffuser basket of claim 12, wherein the plate element comprises a plurality of plate

segments surrounding a central opening.

18
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14. A method for diffusing flow of a fluid, comprising:

introducing fluid into an inlet of a diffuser basket, the diffuser basket comprising a screen
portion and a flow modifier positioned within the screen portion; and

dispersing flow of the fluid onto a media surface opposite the diffuser basket;

wherein the flow is dispersed according to a configuration of the flow modifier.

15.  The method of claim 14, wherein the flow modifier comprises a plurality of flat plates

positioned at spaced apart intervals along a longitudinal axis of the diffuser basket, the plurality

of flat plates coupled to the screen portion.

16.  The method of claim 15, wherein the plurality of flat plates each comprise an opening.

17.  The method of claim 16, wherein the openings of the plurality of flat plates are

concentrically aligned.

18.  The method of claim 14, wherein the flow modifier comprises a plurality of truncated

conical plates positioned at spaced apart intervals along a longitudinal axis of the diffuser basket,

the plurality of truncated conical plates coupled to the screen portion.

19.  The method of claim 18, wherein each of the plurality of flat truncated conical plates

includes a central opening.
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20.  The method of claim 18, wherein each of the plurality of flat truncated conical plates has

a cone angle that forms an oblique angle with respect to the longitudinal axis.

21.  The method of claim 20, wherein the cone angle of a first of the plurality of flat truncated
conical plates is different from the cone angle of a second of the plurality of flat truncated

conical plates.

22.  The method of claim 18, wherein first and second of the plurality of truncated conical

plates are coupled together via a plurality of vanes.

23.  The method of claim 22, wherein the plurality of vanes are oriented such that side

surfaces of the vanes are aligned with the longitudinal axis of the diffuser basket.

24.  The method of claim 14, further comprising controlling flow from an outlet end of the

diffuser basket using a lower screen plate positioned adjacent to the screen portion.

25.  The method of claim 24, further comprising controlling flow from the outlet end of the

diffuser basket using a plate element positioned adjacent to the lower screen plate, the plate

element having at least one plate segment and at least one opening.

26.  The method of claim 25, wherein the plate element comprises a plurality of plate

segments surrounding a central opening.

20
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