; ABe3e9J6~~86TJ% GAS/ LI QUID FILTER FI ELD OF | NVENTI ON Thi s invention
relates to a i eparation of liquid carried by a gas. BACKGROUND
I'n applicati cmmmmummmﬁl ow of fluid may consist of both d a
Liquid (in a vapqur or other entrained form, it is ofteni@ﬁ@@@ﬂ@mwm&t t he
two phases of flurdare separated. In a flow of fluid whi 1y
consists of a gas, a small anmount of vapour may travel w th t#heoigas fl ow
In the displacenent of conmbustible fluids a gas/fuel flow may exi st where
the flowis to be separated in iGgehpd and purely gas flow
stream Many forns of air/fuel @ém%ﬂg’lﬁgﬁ%y way of exanple, there is
shown in JP 07280182 an air fuel filter which consists of three regions
desi gned | f liquid fuel froma gas flow The flow of gas

t hr ough té@ﬁﬁ?ﬁﬁ@t‘&&ﬂ&%e direction only. It is accordingly an object of
the presefiq| ' [ OVA | : ' tion of gas/liquid
filter mhe{}{é%id&mxﬁﬁdalg%téggg? %ﬁ%é%ﬁg&%ﬂﬁhyﬁﬁﬂy %g%?ul choi ce. BRI EF
DESCRI PTION OF THE I NVENTION In a first aspect the present invention

consi sts g %h for separation of liquid carried by a gas conpri sing;
a housi ngﬁ f ch a gas flow can be established wherein (a) along a
first region vitaBphcatiohstwheres Mev bhRuitlingy doatibt sffboftth Hasmd Pafis€finahr ough a
cycl one separator region of said housing where the nature of the flow path

i s cycl oriapowr Ry osher eatained fwm) gt istobien reciiired thas thedwarmheseg of flyid arBe 1 ow pat h
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flow b herence, to a
y af?ow may exist where the flow is to be separated into a purely liquid and purely gas flow

stream.

Many forms of air/fuel filters exist. By way of example, there is shown in JP
07280182 an air fuel filter which consists of three regions designed for separation of
liquid fuel from a gas flow.

The flow of gas through the filter is in one direction only.

It is accordingly an object of the present invention to provide an alternative
configuration of gas/liquid filter which will at least provide the public with a useful

choice.

BRIEF DESCRIPTION OF THE INVENTION
In a first aspect the present invention consists in a filter for separation of liquid carried by
a gas comprising;
a housing through which a gas flow can be established wherein
(a) along a first region within said housing the flow path of said gas passes
through a cyclone separator region of said housing where the nature of the
flow path is cyclonic and at least some of the liquid is separated from the flow
path of said gas and
(b) along a second region within the housing the flow path of said gas passes

through a labyrinth region which includes at least two plates of the housing



surface of said plates and (c) along a third region of said housing the
flow path of said gas passes through a fine filtration el enent wherein sone
liquid can be renmoved fromsaid gas flow, said second region being
downstreamin the flow path to said first region and upstreamof said third
region and wherein the flow path through said first regionis in a
generally downward direction the flow path through said second and third
region is generally upward, said housing including a first opening through

which flow is i ntyheRUr&sind RGid S Bk RAMTED GonPsakESRA WS MHMedcB t@HIN whi ch
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said flow | eaves said housing and a third opening through which liquid
separ at ed from ssurfacklofsaif platdsiandt o | eave sai d housing. Preferably said

housing is a faprjcat ousi ng. Preferabhly.said fi.rst region includes
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first region to WAWeh said opening is nost proximate to. Preferably there
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Preferably said haff]ed section |s defined by at |east, 3 plate Preferably
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vertical ly andprbfepdbly\adill hb@singisla fibricagddchoisigi ng save for an opening
defined by said divider through which said flow fromsaid first region can

pass to sai d Streferbly eajd Srst remient belidpysvidi inducing inles pRening al | ows sai d
a0 9 LA o PR mpcrbiag SO PRSEAMRBRAEET, |
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perpendicular to the wall of said first region to which said opening is most proximate to.

Preferably there are two swirl inducing inlet openings the axis of rotation of said
swirl induced by said two inlet openings being common.

Preferably said at least two plates are positioned such their planes are
substantially parallel.

Preferably said baffled section is defined by at least 3 plates.

Preferably said housing is divided into two compartments, a first by which said
first region is defined and includes vertically extending wall surfaces by which the
cyclonic flow is entrained and against which said liquid is impinged and thereby
separated from said flow.

Preferably a second of said two compartments includes said second and third
regions, said first region separated from said second region by a divider which extends
substantially vertically and from wall to wall of said housing save for an opening defined
by said divider through which said flow from said first region can pass to said second
region.

Preferably said third opening allows said liquid to drain from said housing.



a housing which includes two conpartnents, a first wwth a first opening

t hrough which said nmultiphase flowis introduced into said housing and an
outl et opening, and a second conpartnent with a first opening through which
the multiphase flow fromsaid first conpartnent is introduced into said
second conpartnent and an outlet through which said the gas of said

mul ti phase fl ow | eaves sai d housing, wlerein said housing includes a

drai nage outlet at a | ower region thereof through which said liquid is able
to pass, and rej i : ;| OB\ LG 1 ne sai d
first conpartﬁ@%fﬁ?gmg?§§?9%3h§552%§§?§?é£¥§5§93§P%%ﬁ¢%g%ﬁ£b@393{ ow and
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provide a labyrinth flowpath for the nmultiphase fl.ow fhrough said second
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Fi gure 1%@%%@&%@25@9&%’?1%&% the filter of the present invention,
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THE I NVENTION The filter 1 .consistg of.,a housing 2 which is preferably nade
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enclosure. It is preferabl'y operable for maintenance purposes. The
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second rel%ih‘od;ﬁ4 anc(l1 third region 5. The first region 3 includes an inlet
6 via whi LYY 1 uid is introduced into the conpartnent. The inlet 6
will allow forand vlleddifl avilte ditration dlerhéift i priomided Mathi saidhedsirg thasmghnd |iquid
to enter into the first region 3. First region 3 has the inlet positioned
such t hatwhiglsgid 8@w isableda@asshr ough said first region is in a generally
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sur f aces wilefefath@ toithe adcbmpanyingldrawvitidse surfaces towards the bottom of the
enclosure. The liquid on the walls wll be aided in being driven downwards
by the gas flow being in this direction also. The first region 3 of the
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Figure 1 is a sectional view through the filter of the present invention,

Figure 2 is a view through section B-B of Figure 1.

DETAILED DESCRIPTION OF THE INVENTION
The filter 1 consists of a housing 2 which is preferably made from a sheet material

such as a sheet metal. The housing 2 is preferably fabricated by welding and/or fastening



to a second region 4 via an opening there between. The second region 4
provides a labyrinth flow path through which the flow of gas will pass.
Such a flow path is established by the provision of baffles 9. A plurality
of baffles 9 are provided which are positioned to recquire the flow path of
the gas to make at | east one and preferably two or nore sudden changes in
direction. The baffles as well as creatding an increased |ength of flow path
of the gas passing through the second region, also provide additional
surfaces i £ 00Ul Leg: j (=39 I i nge. As
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| i qui d t Ipaarpasss.i npi nged onto the surfaces of the baffles 9 can then run
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Upon exiting the second region 4, the gas fl h may still contain
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third region h [ . ' | ow f he.s nd,region is
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pr ef er abliyles phsiticiedisacd thanihe floweieitdandahfoufh sad ified regoh 1srth apeherally f or
exanple a fine filtration el enen r s,traitrler type filter which is
pri mar i | yovarferddirection, hyrthermaraihe gpwa thrfirgt regionyipprovisied by ag infet puch
exanpl e 345304 cfonR YW o fluilhs edthblishied. With réfbret¥ tt)q?ri%drb QUit darl B sTAWAr ONt O
the surfaces thereof and then allow such Iiquid to be renoved fromthe gas
f1 ow. Thewoiinlet conduits 7 eechrprouide pn drletopening Sawhish aildl indutoa rdiatianahflowegi on.

Thi s thi i h let 11.vi i t h fl. i le to |
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the surfaces of the filter 5 is able to drain dowwardly via the second

regi on (fregiondalkh¢ pwaadt will be directed ovbrgsdlytfran the workigad singledingoff thenfinst ¢ he

conpart ment.. The.bottom of the.c t i S bravid W0 rain outl et
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first region n sald housing t ow path of said gas passes through a

cycl one gbisalizctdon alsqyi on of sai d housing where the nature of the flow path
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nost proximate to. 5. Afilter as clained in clains 3 or 4 wherein there
are two swirl inducing inlet openings the axis of rotation of said swrl

i nduced by said two inlet openings being



common. 6. Afilter as clainmed in any one of clains 1 to 5 wherein said at
| east two plates are positioned such their planes are substantially
parallel. 7. Afilter as clained in any one of clains 1 to 6 wherein said
baffl ed section is defined by at least 3 plates. 8. Afilter as clainmed in
any one of clains 1 to 7 wherein said housing is divided into two
conpartments, a first by which said figst region is defined and incl udes
vertically extending wall surfaces by which the cyclonic flowis entrained
and agai nst i :d Ld quid 4 .S 4 0ni e r af. fromsaid
Flow o a r1sh E@fle tehbohd elofl®, BT, B08, (YAGRY RAPGHRLE b o
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include an S-trap to prevent any gas escaping via the outlet 12.




. Ay. AGR. A97?. A; 9. Ay? . AL?. A9. A&#&t =<0 X\ d jO

| wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca]ca
] ca] ca]ca] ca] ca] c: a] ca] ca] ca] ca] cRal 0

[ f XdvV7~4g} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]c
aJca] ca] ca]cal ca]ca]ca] ca]ca]ca]calca]ca]lcal >6g#(((')e))) O d***Gtb+++.[..//
001{vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] cakca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] cal] ca] ca] caU] ca] ca! 12R44! 5- 5} 555. 6667: 777898} 888C99// 001
{vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
]ca]ca] ca ‘?]9 ?@a] cal ca] ca] ca] ca] ca&ti K-s&l0%& ()-"10%& ()-10%& ()-Y

10%& () - 10%;& ()-y 10%& ()-yl1l0%& ()-=<i K, #Z10%& () - Ss3"F10%& ()-s
10%& () - G 10% () f10%9& ()-510%9& () s!10%g&' ().- Go XdE, #Z210%9&

010%g&' ()L/ 3108/ e{ °f§epf'®%j)& il‘llﬂ 1A (by. HegasTewpRising: (

10000 ) XA M RIRIEAARIGRRA  (low A LaGAIRA kRS ()-1510%8 ()-

10%g& () - s10%8) along s XgESiOR wi@]r[)%th@six{g the flow path of sa1d gas passes
/ f dEmbCHZ10%g#' 1

%9 &
'110%& () - 10% &8@“%}@%«}&‘3 9353'%5%&’“(‘)1? spid henpiag Mhssshe 3y, thS - +100g& (
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path of said gas and
(b) along a second region within the housing the flow path of said gas passes
through a labyrinth region which includes at least two plates of the housing
wherein some liquid can be removed from said gas flow by adherence to a
surface of said plates and
(c) along a third region of said housing the flow path of said gas passes through a
fine filtration element wherein some liquid can be removed from said gas
flow,
said second region being downstream in the flow path to said first region and upstream of
said third region and wherein the flow path through said first region is in a generally
downward direction the flow path through said second and third region is generally
upward, said housing including a first opening through which flow is introduced into said
housing, a second opening through which said flow leaves said housing and a third

opening through which liquid separated from said flow is able to leave said housing.
2. A filter as claimed in claim 1 wherein said housing is a fabricated housing.

3. A filter as claimed in claims 1 or 2 wherein said first region includes swirl

inducing inlet opening.

4, A filter as claimed in claim 3 wherein said swirl inducing inlet opening is
provided by a conduit defining a flow path immediately upstream of the inlet opening
which is in a direction not perpendicular to the wall of said first region to which said

opening is most proximate to.
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common.

6. A filter as claimed in any one of claims 1 to 5 wherein said at least two plates are

positioned such their planes are substantially parallel.

7. A filter as claimed in any one of claims 1 to 6 wherein said baffled section is

defined by at least 3 plates.

8. A filter as claimed in any one of claims 1 to 7 wherein said housing is divided into
two compartments, a first by which said first region is defined and includes vertically
extending wall surfaces by which the cyclonic flow is entrained and against which said

liquid is impinged and thereby separated from said flow.

9. A filter as claimed in claim 8 wherein a second of said two compartments
includes said second and third regions, said first region separated from said second region
by a divider which extends substantially vertically and from wall to wall of said housing
save for an opening defined by said divider through which said flow from said first region

can pass to said second region.

10. A filter as claimed in any one of claims 1 to 9 wherein said third opening allows

said liquid to drain from said housing.

11. A filter for the separation of liquid from gas in a multiphase flow of fluid
comprising;
a housing which includes two compartments, a first with a first opening through

which said multiphase flow is introduced into said housing and an outlet opening, and
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wherein a means to induce a cyclonic flow of fluid in said first compartment is
provided to separate liquid from said fluid flow and

wherein a plurality of inclined to the horizontal baffles are provided provide a
labyrinth flowpath for the multiphase flow through said second compartment to separate
liquid from said flow

and wherein a fine filtration element is provided within said housing through
which said flow is able to pass,
said flow is generally in a downward direction through said first compartment and in a

generally upward direction through said second compartment.



