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(57) Abstract: A fluid system may include an inlet conduit that may be disposed in a fluid flow path between a fluid source and a
fluid destination. The fluid conduit may include a fluid mixing portion. The fluid system may include a fluid separation module that
may be disposed in the flow path downstream of the constriction between the source and the destination. The fluid separation mod -
ule including a first tluid separator. The fluid system may include a second fluid separator that may be disposed in the flow path up -
stream of the first fluid separator. The fluid system may include a feedback conduit that may provide fluid communication between
an outlet of the fluid separation module and the fluid mixing portion.
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FLUID SEPARATION MODULE FOR USE IN AIRCRAFTS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] Not applicable.

TECHNICAL FIELD

[0002] The present disclosure relates to a fluid separation module, including a fluid

separation module that may be used in an aircraft.
BACKGROUND

[0003] This background description is set forth below for the purpose of providing
context only. Therefore, any aspects of this background description, to the extent that it does not
otherwise qualify as prior art, is neither expressly nor impliedly admitted as prior art against the

instant disclosure.

[0004] Vehicles, such as aircraft, often include one or more areas in which it is desirable
for inert air to exist, such as fuel tanks and cargo holds. Inert air may be desirable, for example,
to help prevent unintended ignition of fuel in fuel tanks or combustible materials in cargo holds.
An air separation module (“ASM”) may be configured for separating air into inert portions (e.g.,
Nitrogen) and reactive portions (e.g., Oxygen). In certain situations, air incoming to the ASM
may include excess moisture that may impair functionality or longevity of the ASM. In other
situations, air exiting a moisture-reducing component (e.g., a coalescer), may drop in
temperature before it reaches the ASM, causing undesirable condensation on tubes or in the

ASM.
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[0005] There is therefore a desire for solutions/options that minimize or ¢liminate one or
more of the above-described shortcomings. The foregoing discussion is intended only to

illustrate the present field and should not be taken as a disavowal of scope.

SUMMARY

[0006] In an embodiment, a fluid separation module (FSM) may include a first fluid
separator, a second fluid separator, and a fluid mixing portion. The fluid mixing portion may be
configured to receive dried and separated fluid from the first fluid separator and second fluid

separator and mix the dried and separated fluid with saturated incoming fluid.

[0007] A fluid system may include an inlet conduit that may be disposed in a fluid flow
path between a fluid source and a fluid destination. The fluid conduit may include a fluid mixing
portion. The fluid system may include a fluid separation module that may be disposed in the
flow path downstream of the constriction between the source and the destination. The fluid
separation module including a first fluid separator. The fluid system may include a second fluid
separator that may be disposed in the flow path upstream of the first fluid separator. The fluid
system may include a feedback conduit that may provide fluid communication between an outlet

of the fluid separation module and the fluid mixing portion.

[0008] In embodiments, a method of separating fluid may comprise providing an inlet
conduit including fluid mixing portion and/or a constriction. The method may include providing
a first fluid separator and/or providing a second fluid separator in fluid communication with the
inlet conduit and the first fluid separator. The second fluid separator may be disposed in a fluid
flow path between the inlet conduit and the first fluid separator. The method may include
receiving, into the inlet conduit, system fluid from a fluid source. The method may include
receiving, in the fluid mixing portion, separated system fluid from a feedback conduit. The
method may include mixing the system fluid with the separated system fluid to generate
combined fluid. The method may include separating the combined fluid via the second fluid
separator to generate dried fluid. The method may include separating, via the first fluid

scparator, the dricd fluid to generate the separated system fluid.
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[0009] The foregoing and other aspects, features, details, utilities, and advantages of the
present disclosure will be apparent from reading the following description, and from reviewing

the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1A is a schematic view with an enlarged detail portion generally illustrating

an embodiment of a fluid separation system according to teachings of the present disclosure.

[0011] FIG. 1B is a schematic view with an enlarged detail portion generally illustrating

an embodiment of a fluid separation system according to teachings of the present disclosure.

[0012] FIG. 1C is a schematic view generally illustrating an embodiment of a fluid

separation system according to teachings of the present disclosure.

[0013] FIG. 2 is a schematic view with an enlarged detail portion generally illustrating

an embodiment of a fluid separation system according to teachings of the present disclosure.

DETAILED DESCRIPTION

[0014] Reference will now be made in detail to embodiments of the present disclosure,
examples of which are described herein and illustrated in the accompanying drawings. While the
invention will be described in conjunction with embodiments, it will be understood that they are
not intended to limit the invention to these embodiments. On the contrary, the invention is
intended to cover alternatives, modifications and equivalents, which may be included within the

spirit and scope of the invention.

[0015] Referring to FIGS. 1A and 1B, a fluid system 10 may include a fluid separation
module (FSM) 30 disposed in a fluid flow path 12. Fluid flow path 12 may provide fluid
communication between a source 14 of incoming fluid 16 and a fluid destination/outlet 20 for
separated fluid 18. Source 14 may include one or more of a variety of possible components of a
fluid system, such as, for example, a fluid filter or a heat exchanger. Incoming fluid 16 may, for
example, include engine bleed fluid (e.g., bleed air), reactive portions 16A (e¢.g., Oxygen), and/or
inert portions 16B (e.g., Nitrogen). A first fluid conduit 22 may be configured to provide fluid

communication between source 14 and FSM 30. Destination 20 may include areas in which
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separated fluid 18 may be desired, such as, for example, a fuel tank and/or a cargo hold of an

aircraft.

[0016] In embodiments, FSM 30 may include a housing 32 that may include an inlet 34,

an outlet 36, a first fluid separator 40, and/or a second fluid separator 50.

[0017] In embodiments, first fluid separator 40 may be disposed in FSM housing 32 and
may be configured as an air separation module. First fluid separator 40 may be configured to
separate inert portions 16B from reactive portions 16A of a fluid, such as incoming fluid 16,
and/or, as described in greater detail below, combined fluid 70. First fluid separator 40 may
include fibers and/or a membrane 42, such as a hollow-fiber membrane, that may separate an
incoming fluid (e.g., incoming fluid 16 and/or combined fluid 70) into inert portions 16B (e.g.,
Nitrogen enriched air (NEA)) and reactive portions 16A (¢.g., Oxygen enriched air (OEA)).
Reactive portions 16A that have been separated out from incoming fluid 16 by first fluid
separator 40 may then flow toward and/or be directed to a second outlet 44 of FSM housing 32.
Second outlet 44 may be configured as an exhaust port and/or may vent reactive portions 16A to
an external environment (¢.g., outside of an airplane). Separated fluid 18 may include inert
portions 16B that have been separated out from incoming fluid 16 and/or combined fluid 70 by
first fluid separator 40, and separated fluid 18 may flow toward and/or be directed to FSM
housing outlet 36. Outlet 36 may be in fluid communication with destination 20 such that
separated fluid may be provided to desired areas, such as, for example, fuel tanks and/or cargo
holds. In embodiments, separated fluid may include primarily inert portions 16B and may
include a small amount of reactive portions 16A. In other embodiments, separated fluid 18 may
not include any or substantially any reactive portions 16A, and/or may include only inert
portions 16B. Although referred to herein as inert portions, inter portions 16B may or may not
be completely inert, and/or may be substantially inert (e.g., inert enough that the risk of

combustion is manageable).

[0018] In embodiments, incoming fluid 16 may exit source 14 at a relatively high
temperature and may cool down, at least to some degree, as it moves through first fluid conduit
22 toward FSM housing inlet 34. Cooling of incoming fluid 16 may cause at least some of

incoming fluid 16 to condense, which may result in incoming fluid 16 including condensed
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liquid (e.g., water), condensed liquid forming on first fluid conduit 22, and/or condensed liquid
forming in FSM housing 32. First fluid separator 40 may be configured primarily to separate
gases, and allowing significant amounts of condensed water or other liquids to enter first fluid
separator 40 may not be desirable (e.g., liquids may cause corrosion of portions of first fluid

separator 40 and/or reduce the effectiveness of fibers 42).

[0019] In embodiments, FSM 30 may include a second fluid separator 50, which may be
configured to reduce the liquid content of incoming fluid 16 before incoming fluid 16 is provided
to first fluid separator 40 (c.g., second fluid separator may “dry” the incoming fluid 16). Second
fluid separator 50 may be configured as a coalescer and/or may be referred to herein as coalescer
50. Coalescer 50 may be disposed upstream of first fluid separator 40. Coalescer 50 may be
configured to receive incoming fluid 16 that may contain condensed water and/or other liquids
(e.g., liquid 52). For example, and without limitation, coalescer 50 may be configured as
mechanical coalescer, as an clectric coalescer, and/or as a combination of a mechanical coalescer
and an clectrical coalescer. In embodiments, as incoming fluid 16 flows from source 14 toward
destination 20, coalescer 50 may receive incoming fluid 16 and may remove some or all of the
liquid 52 from incoming fluid 16. Liquid 52 removed by coalescer 50 may exit first fluid
separator 40 and/or FSM 30 via third outlet 54. Coalescer 50 may then allow incoming fluid 16
from which liquid 52 has been removed (¢.g., dried incoming fluid 16C) to flow toward first
fluid separator 40.

[0020] In embodiments, it may be desirable to position or situate coalescer 50 relatively
close to first fluid separator 40 to reduce the amount of liquid (e.g., liquid 52) that forms after
dried incoming fluid 16C exits coalescer 50 and before dried incoming fluid 16C reaches first
fluid separator 40. For example, and without limitation, disposing coalescer 50 close to first
fluid separator 40 may reduce the distance that dried incoming fluid 16C travels between
coalescer and first fluid separator 40. A reduced travel distance for dried incoming fluid 16C
may reduce the amount of cooling of dried incoming fluid 16C, and, therefore, may also reduce
condensing of dried incoming fluid 16C between coalescer 50 and first fluid separator 40. For
applications, reduced cooling and/or condensing of dried incoming fluid 16C may help reduce

the liquid content of dried incoming fluid 16C that is provided to first fluid separator 40.
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[0021] In ecmbodiments, such as generally illustrated in FIG. 1A, coalescer 50 may be
disposed outside of FSM housing 32 and/or immediately proximate or adjacent to FSM housing
32. In other embodiments, such as generally illustrated in FIG. 1B, coalescer 50 may be
disposed in a common housing with first fluid separator 40 (e.g., in FSM housing 32). Coalescer
50 may, for example, be disposed immediately adjacent or proximate to first fluid separator 40
and dried incoming fluid 16C that exits coalescer may be directed immediately to first fluid
separator 40. Disposing coalescer 50 immediately adjacent or proximate to first fluid separator
40 may reduce the amount of condensation created by cooling of dried incoming fluid 16C
between coalescer 50 and first fluid separator 40, which may reduce the amount of liquid (e.g.,

liquid 52) in dried incoming fluid 16C and/or in FSM housing 32.

[0022] In embodiments, fluid system 10 may include a fluid mixing portion 60 that may
be disposed upstream of first fluid separator 40 and/or second fluid separator 50. Fluid mixing
portion 60 may be configured to mix scparated fluid 18 output from FSM housing 32 (¢.g., fluid
that has been dried by coalescer 50 and/or separated by first fluid separator 40) with incoming
fluid 16 upstream of first fluid separator 40 and/or coalescer 50. In embodiments, such as
generally illustrated in FIGS. 1A and 1B, fluid mixing portion 60 may be disposed, for example,
in first fluid conduit 22 between source 14 and FSM housing 32. First fluid conduit 22 may
include a diameter 22A, which may be generally constant between source 14 and FSM housing
32. In embodiments, fluid mixing portion 60 may include a constriction 62 that may include a
minimum diameter (¢.g., a minimum of diameter 62A of constriction 62) that is smaller than
diameter 22 A of first fluid conduit 22. For example, and without limitation, diameter 62A of
constriction 62 may be generally about the same as diameter 22A of first fluid conduit 22 at
and/or near outer portions 64A, 64B of constriction 62. In embodiments, diameter 62A of
constriction 62 may taper toward middle/throat 66 of constriction 62. The minimum of diameter
62A of constriction 62 may be disposed between outer portions 64 A, 64B (which may be
opposite from each other) and/or may be disposed at or about the middle/throat 66 of constriction

62.

[0023] In embodiments, a smaller minimum of diameter 62A of constriction 62, relative
to diameter 22A of first fluid conduit 22, may cause the velocity and/or flow rate of incoming
fluid 16 to increase and/or the pressure of incoming fluid 16 to decrease as incoming fluid 16

6



10

15

20

CA 02960081 2017-03-03

WO 2016/038138 PCT/EP2015/070705

flows from source 14 through constriction 62 toward FSM housing 32. In embodiments,
diameter 62A may be determined, controlled, and/or set according to desired levels of velocity

and/or flow rate of incoming fluid 16.

[0024] In embodiments, FSM 30 may include a second/feedback fluid conduit 80 that
may provide fluid communication between FSM housing outlet 36 and constriction 62. FSM
housing outlet 36 may receive separated fluid 18 (e.g., inert portions 16B of incoming fluid 16
that have been separated by first fluid separator 40 and/or dried by coalescer 50) and/or may be
in fluid communication with destination 20 and second fluid conduit 80. Separated fluid 18 that
exits FSM housing 32 may be provided to second fluid conduit 80 and may then flow to fluid
mixing portion 60. Fluid mixing portion 60 may include one or more apertures 68 that may be
configured to receive separated fluid 18 from second fluid conduit 8). Second fluid conduit 80
may include manifold 82, which may be disposed at an end feedback conduit 80 and/or may be
configured for fluid communication with fluid mixing portion 60. Manifold §2 may be aligned
with aperturcs 68 (¢.g., such that apertures 68 arc disposcd generally at/in the middle of manifold
82). In embodiments, apertures 68 may be disposed/aligned at or about the middle/throat 66 of
constriction 62, which may correspond to the lowest pressure area of incoming fluid 16.
Apertures 68 may be configured to take advantage of the relatively low pressure incoming fluid
16 in constriction 62 and effectively draw separated fluid 18 into the flow of incoming fluid 16
(e.g., via a Venturi effect). Disposing apertures 68 so that they are aligned with a relatively low
(e.g., compared to fluid 16 at source 14 and/or fluid 16 in upstream portions of first fluid conduit
22) or even the lowest pressure area of incoming fluid (e.g., at or about middle/throat portion 66)
may provide improved mixing between incoming fluid 16 and separated fluid 18. Upon exiting
FSM housing 32, separated fluid 18 may include relatively low liquid content (e.g., may be
relatively unsaturated), if it contains any liquid at all. In comparison with separated fluid 18,
incoming fluid 16, as it approaches constriction 62, may be relatively saturated with liquid (e.g.,
liquid 52). Mixing unsaturated separated fluid 18 with saturated incoming fluid 16 may result in
a combined fluid 70 (e.g., of incoming fluid 16 and separated fluid 18) that may include a
reduced saturation (c.g., liquid content) compared to incoming fluid 16 by itsclf. For example,

and without limitation, relatively unsaturated separated fluid 18 may effectively dilute the
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saturation of fluid 16. In embodiments including a fluid mixing portion 60, combined fluid 70

may be provided to coalescer 50 and/or first fluid separator 40 instead of only incoming fluid 16.

[0025] In embodiments, second fluid conduit 80 may effectively feed back/return inert
portions 16B of incoming fluid 16 that have already passed through coalescer 50 and/or first
fluid separator 40 (e.g., inert portions 16B that become at least part of separated fluid 18). For
example, and without limitation, mixing separated fluid 18 with saturated incoming fluid 16 may
involve at least some inert portions 16B flowing through coalescer 50 and/or first fluid separator
40 for a first time during an initial separation and then again a second time after being fed back
to fluid mixing portion 60. In embodiments, some inert portions 16B may be fed back several

and/or many times.

[0026] A Venturi cffect may involve a conical body that initiates a pressure differential
between an inlet and an outlet. A Venturi cffect can create a vacuum inside a body that can, if
desired, initiate a suction or draw through a port. In the context of embodiments of the present
disclosure, apertures 68 (which may act like a Venturi inlet) may be configured to take advantage
of such an effect, and of the relatively low pressure incoming fluid 16 in constriction 62, to
effectively create a vacuum or otherwise draw separated fluid 18 into the flow of incoming fluid
16. In embodiments, combined fluid 70 may include a resulting mixture of incoming fluid 16
and separated fluid 18, which may flow into a downstream portion of first fluid conduit 22

(which may act like a Venturi outlet).

[0027] In embodiments, such as generally illustrated in FIGS. 1A and 1B, fluid mixing
portion 60 may be disposed in close proximity to and/or immediately adjacent to FSM housing
32. In other embodiments, as generally illustrated in FIG. 2, fluid mixing portion 60 may be
disposed within a FSM housing 32, and fluid mixing portion 6() may be disposed upstream of
coalescer 50 and/or first fluid separator 40. FSM housing inlet 34 may receive incoming fluid 16
from sourcc 14, via first fluid conduit 22, and provide incoming fluid 16 to fluid mixing portion
60. FSM housing 32 may include a second inlet 72 that may be configured to allow separated
fluid 18 to flow to fluid mixing portion 60. For example, and without limitation, second inlet 72
may be configured to receive at least a portion of second fluid conduit 80 and/or may provide

fluid communication between second fluid conduit 80 and fluid mixing portion 60. In

8
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embodiments, second fluid conduit 80 may be disposed generally outside of FSM housing 32
and/or second fluid conduit 80 may be disposed at least partially inside of FSM housing 32 (e.g.,

in embodiments in which fluid mixing portion 60 is disposed inside FSM housing 32).

[0028] In embodiments, such as generally illustrated in FIG. 1C, FSM 30 may not
include a fluid mixing portion 60. In such embodiments, inlet 34 of FSM housing 32 may be
connected directly to source 14 or inlet 34 may be directly connected to second fluid separator
50, which may be directly connected to source 14. In embodiments, outlet 36 of FSM housing
36 may be connccted directly to destination 20. In embodiments, sccond fluid separator 50 may
be disposed outside of FSM housing 32 or at least partially (or even entirely) within FSM
housing 32.

[0029] In embodiments, a method of separating fluid may comprise providing an inlet
conduit (e.g., first fluid conduit 22) including fluid mixing portion 60 and/or a constriction 62.
The method may include providing a first fluid separator 40 and/or providing a second fluid
separator 50 in fluid communication with the inlet conduit 22 and the first fluid separator 40.
The second fluid separator 50 may be disposed in a fluid flow path between the inlet conduit 22
and the first fluid separator 40. The method may include receiving, into the inlet conduit 22,
system fluid from a fluid source 14. The method may include receiving, in the fluid mixing
portion 60, scparated system fluid 18 from a fecdback conduit 80. The method may include
mixing the system fluid 16 with the separated system 18 fluid to generate combined fluid 70.
The method may include separating the combined fluid 70 via the second fluid separator 50 to
generate dried fluid 16C. The method may include separating, via the first fluid separator 40, the
dried fluid 16C to generate the separated system fluid 18.

[0030] Various embodiments are described herein to various apparatuses, systems, and/or
methods. Numerous specific details are set forth to provide a thorough understanding of the
overall structure, function, manufacture, and use of the embodiments as described in the
specification and illustrated in the accompanying drawings. It will be understood by those
skilled in the art, however, that the embodiments may be practiced without such specific details.
In other instances, well-known operations, components, and clements have not been described in

detail so as not to obscure the embodiments described in the specification. Those of ordinary
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skill in the art will understand that the embodiments described and illustrated herein are non-
limiting examples, and thus it can be appreciated that the specific structural and functional

details disclosed herein may be representative and do not necessarily limit the scope of the

embodiments.
[0031] Reference throughout the specification to “various embodiments,” “some
embodiments,” “one embodiment,” or “an embodiment,” or the like, means that a particular

feature, structure, or characteristic described in connection with the embodiment is included in at

RN

least one embodiment. Thus, appearances of the phrases “in various embodiments,” “in some
embodiments,” “in one embodiment,” or “in an embodiment,” or the like, in places throughout
the specification are not necessarily all referring to the same embodiment. Furthermore, the
particular features, structures, or characteristics may be combined in any suitable manner in one
or more embodiments. Thus, the particular features, structures, or characteristics illustrated or
described in connection with one embodiment may be combined, in whole or in part, with the

features, structurcs, or characteristics of onc or more other embodiments without limitation given

that such combination is not illogical or non-functional.

[0032] Although only certain embodiments have been described above with a certain
degree of particularity, those skilled in the art could make numerous alterations to the disclosed
embodiments without departing from the scope of this disclosure. Joinder references (e.g.,
attached, coupled, connected, and the like) are to be construed broadly and may include
intermediate members between a connection of elements and relative movement between
elements. As such, joinder references do not necessarily imply that two elements are directly
connected/coupled and in fixed relation to each other. The use of “e.g.” throughout the
specification is to be construed broadly and is used to provide non-limiting examples of
embodiments of the disclosure, and the disclosure is not limited to such examples. It is intended
that all matter contained in the above description or shown in the accompanying drawings shall
be interpreted as illustrative only and not limiting. Changes in detail or structure may be made

without departing from the present disclosure.
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What is claimed is:

1. A fluid system, comprising:

an inlet conduit disposed in a fluid flow path between a fluid source and a fluid
destination, the fluid destination comprising at least one of a fuel tank of an aircraft or a cargo
hold of an aircraft;

a fluid mixing portion disposed in the inlet conduit;

a fluid separation module disposed in the fluid flow path downstream of the fluid
mixing portion, and between the fluid source and the fluid destination, the fluid separation
module including a housing including a first inlet and a first outlet, the fluid separation
module including:

a first fluid separator, and

a second fluid separator disposed in the fluid flow path upstream of the first fluid
separator; and

a feedback conduit providing fluid communication between the first outlet of the fluid

separation module and the fluid mixing portion.

2. The fluid system of claim 1, wherein the fluid mixing portion includes a constriction,
and
wherein the constriction includes one or more apertures that permit fluid

communication between the feedback conduit and the constriction.

3. The fluid system of claim 2, wherein the constriction is configured to draw fluid from
the feedback conduit into at least one of the fluid mixing portion and the inlet conduit, via a

Venturi effect.

4. The fluid system of claim 1,
wherein the first inlet is in fluid communication with the inlet conduit, and

wherein the first outlet is in fluid communication with the fluid destination.

11
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5. The fluid system of claim 4, wherein the first fluid separator and the second fluid

separator are disposed in the housing.

6. The fluid system of claim 5, wherein the housing includes a second outlet in fluid
communication with the first fluid separator, the second outlet permitting reactive portions of

fluid to exit at least one of the fluid separation module and the fluid system.

7. The fluid system of claim 6, wherein the housing includes a third outlet in fluid
communication with the second fluid separator, the third outlet permitting liquid removed
from fluid by second fluid separator to exit at least one of the fluid separation module and the

fluid system.

8. The fluid system of claim 4, wherein the fluid mixing portion is disposed in the
housing.
9. The fluid system of claim 7, wherein the housing includes a second inlet configured to

provide fluid communication between the feedback conduit and the fluid mixing portion.

10.  The fluid system of claim 2, wherein the feedback conduit includes a manifold
disposed at an end of the feedback conduit and proximate to the one or more apertures of the

constriction.

11. The fluid system of claim 2, wherein the constriction has a minimum diameter and the

one or more apertures are disposed proximate the minimum diameter.

12. The fluid system of claim 2, wherein the one or more apertures are disposed in the

constriction between opposing outer portions.

13. The fluid system of claim 12, wherein the opposing outer portions have diameters that

are substantially equal to a diameter of a remaining portion of the inlet conduit.
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14. A method of separating fluid, the method comprising:

providing an inlet conduit including a fluid mixing portion;

providing a fluid separation module including a first fluid separator, the fluid
separation module comprising a housing including a first inlet and a first outlet;

providing a second fluid separator in fluid communication with the inlet conduit and
the first fluid separator, the second fluid separator disposed in a fluid flow path between the
inlet conduit and the first fluid separator;

receiving, into the inlet conduit, system fluid from a fluid source;

receiving, in the fluid mixing portion, separated system fluid from a feedback conduit,
the feedback conduit providing fluid communication between the first outlet of the fluid
separation module and the fluid mixing portion;

mixing the system fluid with the separated system fluid to generate combined fluid;

separating the combined fluid via the second fluid separator to generate dried fluid,;
and

separating the dried fluid via the first fluid separator to generate the separated system
fluid,

wherein the fluid separation module is in fluid communication with a fluid destination

comprising at least one of a fuel tank of an aircraft or a cargo hold of an aircratft.

15. The method of claim 14, wherein the fluid mixing portion includes a constriction, and
the constriction includes an aperture that permits fluid communication between the feedback

conduit and the fluid mixing portion.

16. The method of claim 14,
wherein the first inlet is in fluid communication with the inlet conduit, and

wherein the first outlet is in fluid communication with the fluid destination.

17. The method of claim 16, wherein the first fluid separator and the second fluid

separator are disposed in the housing.
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18. The method of claim 17, wherein the housing includes a second outlet in fluid
communication with the first fluid separator, the second outlet permitting reactive portions of

fluid to exit the fluid separation module.

19. The method of claim 18, wherein the housing includes a third outlet in fluid
communication with the second fluid separator, the third outlet permitting liquid removed

from fluid by second fluid separator to exit the fluid separation module.

20. The method of claim 16, wherein the fluid mixing portion is disposed in the housing.

21. The method of claim 19, wherein the housing includes a second inlet configured to

provide fluid communication between the feedback conduit and the fluid mixing portion.

22. The method of claim 14, wherein the separated system fluid is less saturated than the

system fluid.

23. The method of claim 14, wherein the combined fluid is less saturated than the system

fluid, and the separated system fluid is less saturated than the combined fluid.

24, The method of claim 14, wherein separating the combined fluid via the second fluid

separator includes removing liquid from the combined fluid.

25. A method of separating fluid, the method comprising:

providing an inlet conduit including a fluid mixing portion;

providing a fluid separation module including a first fluid separator, the fluid
separation module comprising a housing including a first inlet and a first outlet;

providing a second fluid separator in fluid communication with the inlet conduit and
the first fluid separator, the second fluid separator disposed in a fluid flow path between the

inlet conduit and the first fluid separator;
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receiving, into the inlet conduit, system fluid from a fluid source;

receiving, in the fluid mixing portion, separated system fluid from a feedback conduit,
the feedback conduit providing fluid communication between the first outlet of the fluid
separation module and the fluid mixing portion;

mixing the system fluid with the separated system fluid to generate combined fluid;

separating the combined fluid via the second fluid separator to generate dried fluid;
and

separating the dried fluid via the first fluid separator to generate the separated system
fluid,

wherein the fluid mixing portion includes a constriction, and the constriction includes
one or more apertures that permit fluid communication between the feedback conduit and the

fluid mixing portion.

26. The method of claim 25, wherein receiving the separated fluid includes drawing
system fluid into at least one of the constriction and the fluid mixing portion, via a Venturi

effect.

27. The method of claim 25, wherein the feedback conduit includes a manifold disposed at

an end of the feedback conduit and proximate to the one or more apertures of the constriction.

28. The method of claim 25, wherein the constriction includes a minimum diameter and

the one or more apertures are disposed proximate the minimum diameter.

29. The method of claim 28, wherein the one or more apertures are disposed in the

constriction between opposing outer portions.

30. The method of claim 29, wherein the opposing outer portions include diameters that

are substantially equal to a diameter of a remaining portion of the inlet conduit.
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