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COMBINATION RELIEF VALVE AND DRAINAGE MECHBANISM REQUIRING
INSERTED ELEMENT TO PERMIT DRAINAGE IN A COALESCER SYSTEM

BACKGROUND

[0001] The field of the invention relates to coalescer systems for coalescing a mixture of fwo
phases, namely a continuous phase and a dispersed phase. In particular, the field relates to
coalescer systems for coalescing drops of a dispersed phase liquid phase in a continuous gas

phase in order to collect and remove the dispersed phase from the continuous gas phase,

[0002] Coalescer systems are used widely to remove immiscible droplets from a gaseous or
hguid continuous phase, such as in crankcase ventifation (CV) filtration, fuel water separation
{FWS), and oil-water separation. For CV applications, near 100% removal efficiency of oil
mist 1s required to protect the turbocharger in closed CV applications and to protect the
environment in open CV applications. Increasingly high efficiency, low pressure drop and
tonger hte are sought. To accomplish this, coalescer systems should be protected from
plugging, submicron droplets need to be removed, and the oil needs to drain efficiently from

the system.
SUMMARY

{0003} Disclosed are coalescer systems for coalescing a dispersed phase from a continaous
phase. The disclosed systems may be utilized w1 order to collect and remove a hiquid
dispersed phase from a continuous gas phase. The disclosed systems include a filter element
which coalesces the liquid dispersed phase and when installed in the system, contacts and
moves a drainage valve to an open position or “set position™ to pernit drainage of the
coalesced liquid phase. When the filter element is removed from the system, the drainage
valve moves to a closed position preventing the coalesced liquid phase from draining from the
system and into the environment. In the disclosed systems, the filter element and drainage
valve also are configured such that under excess pressure conditions, for example, when the
filter media of the filter element is plugged and excess pressure develops 1 the system, the

continuous gas phase and dispersed liquid phase mayv bvpass the filter media of the filter

by
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element via the excess pressure in the system moving the drainage valve to a bypass position.
In particular, the disclosed coalescer systems may be utilized ina CV system in order to

remove oil mist from gas in the CV system.
BRIEF DESCRIPTION OF THE DRAWINGS

[0004} FIG. 1 illustrates a cross-sectional view of a coalescer system of the prior art having

an intake end (fop) and a drainage end {bottom).

0005} FIG. 2 illustrates an enlarged cross-sectional view of the drainage end of the coalescer

system of the prior art as tustrated in FI1G. 1.

[0006] FIG. 3 illustrates a cross~-sectional view of one embodiment of a coalescer system as
contemplated herein having an intake end and an opposite end that functions as a drainage

end.

{0007} FIG. 4 illustrates an enlarged cross-section view of the drainage end of the coalescer
svstem as illustrated 1 FIG. 3 under bypass conditions {A} and under open drainage, non-

bypass conditions (B).

[0008] FIG. 5 provides a two~dimensional cross-section view of one embodiment of a

drainage end of a coalescer system as contemplated heremn.

[0009] FIG. 6 provides another view of the drainage end of the coalescer system as shown in

FIG. 5.

[0016] FIG. 7 provides a two-dimensional cross-sectional view of another embodiment of a

drainage end of a coalescer system as contemplated herein.

[0011] FIG. 8 provides a cross-sectional view of another embodiment of an intake end of a

coalescer system as contemplated herein,

[0012] FIG. 9 illustrates a two-dimensional view of one embodiment of g filter element as

contempiated herein having horizontal symmetry.
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[0013} FIG. 10 itlustrates a two-dimensional cross-sectional view of one embodiment of a

coalescer system as contemplated herein.

[0014] FIG. 11 illustrates an enlarged two-dimensional cross-section view of the intake end

of the coalescer system of FIG. 10,

0015} FIG. 12 lustrates an enlarged two-dimensional cross-section view of the drainage end

of the coalescer system of FIG. 10,

0016} FIG. 13 dlustrates airflow under bypass conditions through the drainage outlet of the

tilter element of the coalescer system of FIG. 10
{0017} FIG. 14 tHustrates drainage through the coalescer systern of FIG. 10
DETAILED DESCRIPTION

[0018] Disclosed are coalescer systems for coalescing a dispersed phase trom a continuous
phase. In particular, the disclosed systems may be utilized in order to collect and remove a
fiquid dispersed phase from a continuous gas phase. The disclosed systems include a filter
element which may coalesce a liquid dispersed phase and when installed in the system,
contacts and moves a drainage valve to an open position or set position to permit drainage of
the coalesced Hquid phase. As such, the term “open” is ntilized herein to refer to a
contiguration of the system whereby the filter element 13 inserted and has moved the drainage
valve to an open position to permit drainage of the coalesced liquid phase. When the filter
element is removed from the system, the drainage valve moves to a closed position preventing
the coalesced hiquid phase from draining from the system and permitting servicing of the
system without leaking coalesced liquid phase (e.g., aif) into the environment. In the
disclosed systems, the filter element and drainage valve also are configured such that under
excess pressure conditions, for example, when the filter media of the filter element is plugged,
the continuons gas phase and dispersed liquid phase may bypass the filter media of the filter
element via the excess pressure moving the drainage valve to a bypass position. The

continuons gas phase and dispersed liquid phase then may exit the filter element through a
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drainage outlet, pass around the outside of the filter element and through a gas outlet. As
such, the term “bypass™ is utilized herein to refer to flow of the continuous phase through an

drainage outlet of the filter element and not through the filter media.

{0019} Referning now to the figures, FIG. 1 illustrates a cross-sectional view of a coalescer
system 2 of the prior art baving an intake end and a dramage end (enlarged 10 FIG. 2). The
system inctudes an intake inlet 30, a gas outlet 60, and a drainage outlet 7¢. The system 2
further includes a chamber 4 and a filter or coalescing element 180 (see also FIGS. 9 and 10)
that includes media 6 and an intake end plate 10 and a drainage end plate 8. The system 2
also includes a valve having a disc or ball 12 biased into a closed position by a mechanism
such as a spring 14. When the filter element 100 i3 inserted in the system 2, a protrusion 8a
on the drainage end plate 8 contacts the disc or ball 12 and moves the disc or ball 12 into an
open drainage position. In the system 2, a gaseous phase A {e.g., air and/or other gay)
comprising a dispersed liquid phase B (e.g., hydrocarbon liquid (such as oil mist) and/or
water) enters the intake inlet 80, The gaseous phase A passes through the filter media 6 and
exits the system laterally through the gas outlet 60. The dispersed liguid phase B coalesces in
the filter media 6 and drains vertically through the systen. Arrows illustrate the flow of gas
A through the system where the gas includes dispersed hiquid B such as o (FIG. 1), The
dispersed liquid B coalesces in the media and drains from the system, also as illustrated by
arrows., When the filter element 100 is inserted in the system 2 and the disc or ball 12 isin an

open position, the coalesced liguid B drains from the drainage outlet 70.

{0028} FIG. 3 illustrates a cross-sectional view of a coalescer system 2 as contemplated
herein having an intake end and a drainage end (enlarged in FIG. 4). The system includes an
mtake mlet 50, a gas outlet 60, and a drainage outlet 78, The system 2 further inclodes a
charober 4 and a filter or coalescing element 100 (see also FIGS. 9 and 10) that includes
media 6 and an intake end plate 10 and a drainage end plate 8. The system 2 also includes a
valve having a disc or ball 12 biased into a closed position by a mechanism such as a spring
14. When the filter element 100 is inserted in the system 2, a drainage spout 38 on the

drainage end plate 8 contacts the disc or ball 12 and moves the disc or ball 12 into an open
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drainage position. In the system 2, a gaseous phase A {e.g., air and/or other gas) comprising a
dispersed liquid phase B {(e.g., hydrocarbon liquid (such as oil mist} and/or water) enters the
intake inlet 3¢ The gaseous phase A passes through the filter media 6 and exits the system
faterally through the gas outlet 60. The dispersed liquid phase B coalesces in the filter media
6 and drains vertically through the system as ilustrated by arrows. Arrows also Hlustrate the
flow of gas A through the system where the gas includes dispersed liquid B such as oil {F1G.
3). When the filter element 100 {s inserted in the system 2 and the disc or ball 12 isin an
open position, the coalesced liquid B drains from the drainage outlet 70 (FIGS. 3A and 4A).
Under bypass conditions (FIGS. 3B and 4B), for example, as the filter media 6 becomes
plugged, gas A and dispersed Hiquid B flow through an opening 36 in the drainage spout 38.
Air pressure forces the disc or ball 12 downward against the bias spring 14 creating an exit
gap tor gas A and dispersed liguid B to flow out of the filter element 100. Gas A and
dispersed liquid B flow along the outside of the filter media 6 and through the gas outlet 60.
As such, the valve element functions as a relief valve for flow of gas A and dispersed liquid B
under excess pressure conditions. Coalesced liquid B also may flow around the disc or ball

12 and through the drainage outlet 70,

[0021] FIG. S provides a two-dimensional cross-sectional view of one embodiment of a
drainage end of a coalescer system 2 as confemplated herein. The arrows in FIG. 5 illustrate
bypass tlow through the system. The drainage end has a valve element that includes a disc 12
biased into a closed position via a spring 14, The disc 12 retains the spring 14 via a retaining
ring 12a. As shown, the spring 14 {its around the outside of the retaining ring 12a. However,
in other embodiments, the spring 14 may fit around the inside of the retaining ring 12a (FIGS.
10-14). The disc may be molded and mncludes a sealing element 18 on 1ts top surface, such as
an over-molded silicong or plastic ring. Optionally, the disc includes a patch of mediaon a
top surface {e.g., a 1-2 mm patch of media (not shown)). The valve element also includes a
sealing/retaining ring 20 that seals against the disc 12 and retains the disc 12 and spring 14 10
position in the valve element. The drainage end plate 8 has a drainage spout 38 with an
opening 36 through which through which gas A and dispersed liquid B may flow under

excess pressure conditions (i.¢., bypass conditions) such as when the filter media 6 1s plugged
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and does not permit sufficient gas flow therethrough.

[0022] Further shown in FIG. §, when the filter element 100 1s inserted 1n the chamber 4 of
the system 2, the drainage spout 38 contacts the disc 12 and moves the disc 12 to an open
drainage position. The system typically includes only a single drain {/.e., a central drainage
outlet 70 that is dependent upon insertion of the filter element 100 for dramnage), but
optionally the systern may include a central drainage outlet 70 and a side drain {e.g., a side
drain that does not depend on an inserted filter element 100 for drainage). When the filter
element 100 is not inserted 1 the chamber 4 of the svstem 2, the disc 12 moves mto a closed
position and the sealing element 18 contacts an underside 20a of the sealing/retaining ring 20
and prevents liguid flow through the drainage spout 38, Optionally, the filter element 100
may bave an identical drainage end plate 8 and intake end plate 10 and may be inserted in
either orientation (i.e., with either end at the drainage end or intake end of the system (FI1G.
9)). The drainage spout 38 of the drainage end plate 8 {(and/or inlet spout 38 of the intake end
plate 10) may have an O-ring 22 around an exterior surface (¢.g., a neck of the spout) for

sealing against an opening in the chamber 4.

[0023} As shown in FIG. §, under excess pressure conditions {i.e., bypass conditions) such as
when the tilter media 6 becomes plugged, gas A and dispersed liquid B flow through an
opening 36 in the drainage spout 38, Air pressure forces the dise or ball 12 downward against
the bigs spring 14 creating an exit gap for gas A and dispersed liquid B to flow out of the
filter element 100, Gas A and dispersed liquid B flow along the outside of the tilter media 6
and through the gas outlet 60, As such, the valve element functions as a relief valve for flow
of gas A and dispersed liguid B under excess pressure conditions. Coalesced liguid B also
may flow around the disc or ball 12 and through the drainage outlet 70. The system 2 is
configured such that the filter element 100 contacts the valve element and moves the valve
element to a predetermined position to create the desired valve opening or cracking pressure
for the system. For example, in FIG. 5, the system 2 is configured such that the filter element
100 moves the disc 12 of the valve element to a predetermined position to create the desived

valve opening or cracking pressure for the system based on compression of the spring 14).
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[0024} FIG. 6 provides another view of the drainage end of the coalescer system of FIG. 5.
The arrows illustrate liquid B draining through the system when the filter element 108 is
instalied (V.¢., normal drainage without bypass flow}. Liquid B flows over a top surface 20b
of the retaining ring 20 for the valve element, around an edge of the disc 12, and through the
drainage cutlet 70. When the filter element 100 1s removed, the disc 12 moves into a closed
position and the sealing element 18 contacts an underside 20a of the retaining ring 20 and
prevents liquid B from flowing through the system. Optionally, the filter element 100 may
include weep holes at the end of the outlet end plate (e.g., at the end of a drainage spout
present at the end of the outlet end plate) permitting flow of coalesced liguid phase
therethrough, (See FIG. 13)

[0025] FIG. 7 provides a two-dimensional cross-sectional view of another embodiment of a
drainage end of a coalescer system 2 as contemplated herein. The system 2 includes a central
chamber section 4a and a drainage chamber section 4b sealed against the central chamber
section 4a via an O-ring 28. The drainage chamber section 4b includes a valve element that
includes a disc 12 biased into a closed position via a spring 14. The disc 12 and spring 14 are
retained via a retaining ring 20 present on the drainage chamber section 4b. A sealing ring
220 is positioned on the top surface of the retaining ring 20, The drainage end plate 8 has a
drainage spout 38 with an opening 36 through which gas A and dispersed liquid media 6 may

flow when the filter media 6 is plugged and does not permit sufficient gas flow therethrough.

[0026] As shown in FIG. 7, when the filter element 100 is inserted in the central chamber
section 4a of the system 2, the drainage spont 38 contacts the disc 12 and moves the disc 12
{0 an open drainage position. When the filter element 100 is not inserted in the central
chamber section 4a of the system 2, the disc 12 moves mto g closed position and the sealing
element 18 contacts an underside 220a of the sealing ring 220 and prevents liquid flow
through the system. Optionally, the filter element 100 may have an identical drainage end
plate 8 and intake end plate 10 {(not shown) and may be 1nserted tn either onentation {F.e.,
with either end at the drainage end or intake end of the system. {See FIG. 9}). The drainage

spout 38 of the drainage end plate 8 {and/or inlef spout 38 of the intake end plate 10) may
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have a sealing gasket 26 about the rim of its end 42 {or sealing axially against the disc 12

and/or for sealing radially against a sealing ring 120 in the inlet chamber section 4¢ (FIG. 8).

{0027} FIG. 8§ provides a cross-sectional view of another embodiment of an intake end of &
coalescer system as contemplated herein, The system 2 includes a central chamber section 4a
and an mlet chamber section ¢ sealed against the central chamber section 4a via an O-ring
30. The intake end plate 10 of FIG. 8 is identical to the dramage end plate 8 of F1G. 7. Gas A
comprising dispersed liquid B flows info the system through the intake inlet 50 in the nlet
chamber section 4¢ and through the opening 36 in the mtake end plate 10, In this position,
the sealing gasket 26 scals radially 34 against an interior wall of a sealing ring 120 of the
mtake inlet 80, The scaling gasket 26 is overmolded and functions to seal the inlet spout of
the filter element 100 to the inlet chamber section de and to seal the outlet spout of the filter

element 100 to the drainage chamber section 4b. {See FIG. 7).

[0028] FIG. 9 illustrates a two-dimensional view of one embodiment of a filter element 100
as contemplated herein having horizontal symmetry. The drainage end plate 8 i1s identical to
the 1ntake end plate 10 such that the filter element 100 mav be inserted in etther orientation in
the coalescer systems contemplated herein. Shown is an inlet/drainage spout 38 having an
opening 36, An O-ring 22 is positioned around the neck of the infet/drainage spout 38 for
contacting a sealing surface in a chamber for receiving the filter element. Preferably, the

seahing surface is chamfered (FIGS 11-14).

[0029] FIG. 10 tHustrates a two-dimensional cross-sectional view of one embodiment of a
coalescer system 2 as contemplated herein. Shown is a filter element 100 inserted in a filter
chamber having a central chamber section 4a, a drainage chamber section 4b, and an inlet
chamber section 4e. FIG. T illustrates an enlarged two-dimensional cross-section view of
the intake end of the coalescer system of FIG. 10, The inlet chamber section 4¢ has a
retaining ring 120 with a chamfered face 120a for contacting an O-ring 22 posttioned on the
neck of an infet spout 38 of an intake end plate 10 of a filter element 106, The chamfered

face 120a of the retaining ring 120 fixes the tilter element axially to prevent vibratory damage
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during use. The chamfered face 120a also ensures that the O-ring 22 is always in

compression. Air and oil enter the system through opening 36 in the inlet spout 38.

{0030} FIG. 12 illostrates an enlarged two-dimensional cross-section view of the drainage end
of the coalescer system of FIG. 10, The drainage end has a valve element positioned in the
drainage chamber section 4b. The valve element includes a disc 12 based into a closed
position via a spring 14, The disc 12 includes a retaining ring 12a for the spring 14 where the
spring 14 fits around the inside of the retaining ring 12a. The system 2 also includes a filter
element 100 baving media 6, a drainage end plate 8, and an mntake end plate 10 (not shown).
The drainage end plate 8 has a drainage spout 38 with an opening 36 through which through
which gas A and dispersed liquid B may flow under excess pressure conditions (7.e., bypass
conditions) such as when the filter media 6 15 plugged and does not permit sutficient gas flow

therethrough.

[0031] Further shown in FIG. 12, the system 2 also includes a retaining ring 20 positioned in
the drainage chamber section 4b for the disc 12 and spring 14, A sealing ring 22013
positioned on the top surface of the retaining ring 20. The sealing ring 220 has a chamfered
face 220a for contacting an O-ring 22 positioned on the exterior radial surface of the drainage
spout 38 (e, around the neck of the dratnage spout 38) of the drainage end plate 8 of the
filter element 100, Contact point 1190 of chamfered face 2202 and O-ring 22 provides a seal.
The chamfered face 220a of the sealing ring 220 fixes the filter element 100 axally to prevent
vibratory damage duning use. The chamfered face 220a also ensures that the O-ting 2218
always in compression. When the filter element 100 is inserted in the chamber 4 of the
systern 2, the drainage spout 38 contacts the disc 12 and moves the dise 12 to an open
drainage position. When the filter element 100 is not inserted in the chamber 4 of the system
2, the disc 12 moves into a closed position and a top surface of the disc contacts an underside

220b of the sealing ring 220 and prevents ligquid flow through the drainage spout 38,

0032} FIG. 13 iHlustrates airflow under bypass conditions through the drainage outlet of the

filter element 100 of the coalescer system of FIG, 10, As shown in FIG. 13, under excess
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pressure conditions (i.e., bypass conditions) such as when the filter media 6 is plugged and
does not permut sufficient gas flow therethrough, gas A and dispersed liquid B flow through
the drainage spout 38, push the disc 12 to a further open position, and flow under the bottom
of the drainage spout 38. The gas A and dispersed liquid B then flow through an opening
220c¢ in the sealing ring 220, avound a gap 80 between the drainage end plate 8 and the
intertor surface of the central chamber section 4a, and towards the gas outlet 68 (see FIG. 10},
as shown by the arrows. As such, the valve element functions as a relief valve for flow of gas
A and dispersed liquid B under excess pressure conditions. Additionally, coalesced liquid B
also may flow around the disc 12 and through the drainage outlet 78, The system 2 is
configured such that the filter element 100 contacts the valve element (¢. g., via the spout 38
of the filter element 100 contacting the disc 12 of the valve element) and moves the valve
element to a predetermined position to create the desired valve opening or cracking pressure
for the system. For example, in FIG. 13, the system 2 is configured such that the filter
element 100 moves the disc 12 of the valve element to 4 predetermined position to create the
desired valve opening or cracking pressure for the system (e g, based on compression of the

spring 14 of the valve element).

[0033] FIG. 14 itlustrates drainage through the drainage end of the coalescer system of FIG.
16, When the filter element 100 is inserted 11 the system 2 and the disc or ball 12 1sinan
open position, coalesced liguid B drains from the drainage outlet 70, Arrows illustrate the
flow of dispersed liquid B such as oil through the system. As shown i FIG. 14, a dispersed
Hiquid phase B {e.g., hydrocarbon liquid (such as oil mist) and/or water) coalesces in the filter
media 6 and drains vertically through the system {(e.g., along the outside of the filter media 6
through a gap 80 between the filter media 6 and the interior surface of the central chamber
section 4a). The coalesced liquid flows along the top surface of the sealing ring 220 and
through a hole 226¢ 1 the sealing ring 220, The coalesced liguid then flows onto the surface
of the disc or ball 12 and through a gap 90 between the disc or ball 12 and the retaining ring
20. A weeping hole 38a is provided along the bottom surface of the drainage spout 38 to
prevent coalesced liguid B from collecting on the top surface of the disc or ball 12 {i.e.

providing egress for coalesced liquid flowing along the inside surface of the filter media 6 and
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through outlet 36).

[0034} The coalescer systems disclosed herein may be adapted for use in coalescer systems
and methods disclosed in the art. {See, eg, US. Patent Nos. 7.416,657; 7,326,266,

T.297 279 7235177, 7,198,718, 6,907 997; 6,811,693; 6,740,358, 6,730,236, 6,605,224,
6,517.613; 6,422,396, 6,419,721, 6,332 987; 6,302, 932; 6,149, 408; 6,083 380; 6,056,128;
5.874,008; 5,861,087, 53 800,597, 5,762,810; 5,750,024, 5,656,173, 5,643,431, 5.616,244;
5.575,896; 5,565,078, 5,500,132, 5,480,347, 5,480,547, 5,468,385, 5,454,945, 5,454, 937;
5.439,588; 5,417,848, 5,401,404 5,242,604, 5,174,907, 5,156,745, 5,112,498; 5,080,802;
5,068,035, 5,037,454, 5006260, 4,888,117, 4,790,947, 4,759,782, 4,667 (647, 4,643,834,
4.640,781; 4,304,671, 4,251 369; 4,213 863; 4,199 447, 4 083 778; 4,078,963, 4,052 316,
4,039,441, 3,960,719; 3,951,814; and U.S. published Application Nos. 2007-0289915; 2007-
0107399, 2007-0062887; 2007-0062886; and 2007-0(139865; the contents of which are

incorporated herein by reference in their entireties.)

[0035] In the foregoing description, certain terms have been used for brevity, clarity, and
understanding. No unnecessary limitations are to be imphied theretrom beyond the
requitement of the prior art because such terms are used for descriptive purposes and are
itended to be broadly construed. The different configurations, systems and method steps
described herein may be used alone or in combination with other configurations, systems and
method steps. It is to be expected that various equivalents, alternatives and modifications are

possible.
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CLAIMS
What 1s claimed is:
1. A coalescer system tor coalescing a liguid phase dispersed in g gas phase, the

System comprising
{a) a chamber having an infet, a gas outlet, and a drainage outlet, wherein a
gaseous phase comprising a dispersed liquid phase enters the chamber
through the inlet and exits the chamber through the gas outlet;
{b} a filter element for wsertion in the chamber, the filter element
COMPrISiag:
{1) filter media for coalescing the dispersed liquid phase as the
gaseous phase passes through the filter media, and
{1ty  endplates, namely an inlet end plate and a drainage end plate,
wherein the end plates each have spouts with openings
permifting Bow of the gas phase and dispersed liquid phase
therethrough, namely an inlet spout and a drainage spout: and
{c) a valve element biased in a closed position;
wherein:
when the filter element is inserted in the chamber, the drainage spout opens the valve element
and permits flow of the coalesced liquiad phase through the drainage spout and through the
drainage outlet of the chamber; and
when the filter media becomes plugged, the filter element permits flow of the gaseous phase

through the drainage spout and through the gas outlet, thereby bypassing the filter media.

2. The system of claim 1, wherein the inlet end plate and draivage end plate are
identical.
3. The system of claim 1, wherein the valve element comprises a closing element

biased against the spout of the end plate via a spring mechanism when the filier element is

inserted in the system,
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4, The system of claim 3, wherein the closing element i3 a disc or ball.
S The system of claim 3, wherein the valve element comprises a retaming ting

containing the closing element and the spring mechanism.

8. The system of claim S, wherein the closing element 1s a disc.
7. The systent of claim 6, wherein the disc has a patch of media on a top surface

for contacting the drainage spout.

8. The systemt of claim 6, wherein the disc comprises a sealing element on a top
surface that seals against a bottom surface of the retaining ring to prevent flow of the
coalesced liquid phase through the drainage outlet of the chamber when a filter element is not

inserted in the system.

9. The system of claim 1, wherein the chamber further comprises an auxiliary
drainage outlet permitting flow of the coalesced liquid phase therethrough, and flow of the
coalesced liquid phase through the auxiliary drainage is not dependent upon a filter element

being inserted in the svstem.

10, The system of claim 1, wherein the drainage spout moves the valve element to
an open drainage position via the drainage spout contacting a disc in the valve element that 1s

P

biased in a closed position and moving the disc to an open position,

11, The system of claim 10, wherein the drainage spout comprises an O-ring

ground an exterior surface.,

12, The system of claim 10, wherein the drainage spout comprises a sealing gasket
about an end rim that axially contacts a top surface of the disc and that radially contacts an

interior surface of an intake inlet of the chamber.

13, The systems of claim 1, wherein the drainage spout comprises one or more

notches in a surface that contact the valve element, thereby permitting flow of coalesced
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tiquid phase therethrough.

14, A coalescer system for coalescing a liquid phase dispersed in a gas phase, the

system comprising:

{a) a chamber having an inlet, a gas outlet, and a drainage outlet, wherein a
gaseous phase comprising a dispersed liguid phase enters the chamber
through the inlet and exits the chamber through the gas outlet;

(b} a filter element for insertion in the chamber, the filter element
COMPpIsSing:

{1 filter media for coalescing the dispersed liquid phase as the
gaseous phase passes through the filter media, and

(1)  endplates, namely an inlet end plate and a drainage end plate,
wherein the end plates each have spouts with openings
permifting How of the gas phase and dispersed liquid phase
therethrough, namely an inlet spout and a drainage spout: and

{¢) a valve element biased in a closed position via a spring mechanism;

wherein:

when the filter element is inserted in the chamber, the drainage spout opens the valve element
10 an open position via compressing the spring mechanism, thereby permitting flow of the
coalesced liquid phase through the drainage spout and through the drainage outlet of the
chamber, the open position corresponding to cracking pressure tor the system wherein when
pressure in the system exceeds cracking pressure, the valve element is moved to a bypass
position via further compression of the spring, thereby permitting bypass flow of the gaseous

phase through the drainage spout and through the gas outlet.

15, The system of claim 14, wherein the inlet end plate and drainage end plate are
identical.
16, The system of claim 14, wherein the valve element comprises a disc baving a

patch of media on a top surface.
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17 The system of claim 14, wherein the valve element comprises a ring that

contains the spring mechanism.

18, The system of claim 14, wherein the end plate moves the disc orbali toa
height that creates compression in the spring that corresponds to eracking pressure for the

system.

19 A coalescer system for coalescing a liquid phase dispersed 10 a gas phase, the

system comprising:

{a) a chamber having an inlet, a gas outlet, and a drainage outlet, wherein a
gaseous phase comprising a dispersed liquid phase enters the chamber
through the inlet and exits the chamber through the gas outlet;

{b} a filter element for insertion in the chamber, the filter element
COMPrISiAg:

{1) filter media for coalescing the dispersed liquid phase as the
gaseous phase passes through the filter media, and

ity  endplates, namely an inlet end plate and a drainage end plate,
wherein the end plates each have spouts with openings
permitting ow of the gas phase and dispersed liquid phase
therethrough, namely an inlet spout and a drainage spout: and

{c) a valve element comprising a closing element biased in a closed
position via a spring mechanismy;

wherein:

when the tilter element 1s inserted in the chamber, the drainage spout moves the closing
element to an open position via compressing the spring mecharasm, thereby permitting flow
of the coalesced liquad phase through the drainage spout and through the drainage outlet of
the chamber, the open position corresponding to eracking pressure for the system wherein
when pressure in the svstem exceeds cracking pressure, the closing element is moved to &
bypass position via further compression of the spring, thereby permitting bypass flow of the

gaseous phase through the drainage spout and through the gas outlet.

by
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20, The system of claim 19, wherein the inlet end plate and drainage end plate are

identical.
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