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SYSTEM AND APPARATWS FOR THE SEPARATI ON OF MULTI - PHASE M XTURES ThIS Lr ZS
i nvention rel ates general ly to the separation of nulti phase m xtures and
por e ‘particul arly though not exclusively, to the separatlon of oil/water
hixtures. It is an obj ect of the present invention to provide an i nproved
system and apparatus for use in the systemwhich is nore efficient and nore
conpact than the prior art devices. According to the invention there is
provi ded Japparatus-for separating nulti-phase liquid mxtures or at |east
partially- separating a nore dense |iquid conpopent of the mixture froma
less densq | i quid conmponent thereof conprising an outer casi ng having a
cavity therein, an intIREZHAND APRARAILS TWR JH R ; MEI-.i’HéSEQ fed to
the apparatus, a first outlet port fromvvttmmums Iess dense liquid
conmponent can be di scharged fromthe apparatus and a second outlet port
fromwhich the nore dense |iquid conponent can’'be discharged fromthe
appar at us, the appar'ﬁﬁ-&siﬁmtm rekaneadwyralmcboup sepanatiom pLnpaltd

| ocated within saidgas ﬂﬁa?ﬁ t%to&aggm ng
chanbers, each charmigtﬁ ﬁaw ng a pr| rrary ortlon V\gl a greater E,l
cross-sectional di mERsERP SEPAERAORRE £ iMXt@Fefar end and conprising a
tangential inlet, an overfl ow out I et at said one end of the separating

chanber of greater oss sec mensi on, and an. un er ro outl et at
the other end, a bI Ak S %I‘ %’Qt%’fﬁfeﬂ‘é WS%%*? & the

casing in sealing relnproveds Bygten emdtabpams fdrene@flntbha_@laﬁrsm whicltdsi ty,
- the underf |ow outl g3e0friReeriC BAA Hor JockipatY Fhan CHYHA dr bt Gevices.

According to the invention there is provided apparatus
for separating multi-phase liquid mixtures or at least
partially separating a more dense liquid component of the
mixture from a less dense liquid component thereof, comprising
an outer casing having a cavity therein, an intake port
through which, in use, the mixture is fed to the appératus, a
first outlet port from which the less dense liquid component
can be discharged from the apparatus and a second ocutlet port
from which the more dense liquid component can be discharged
from the apparatus, the apparatus further including a cyclone
separating means located within said casing and which
e camprises a plurality of separating chambers, each chamber
1N having a primary portion which has a greater cross-sectional
~ dimension at one end than at its other end and comprising a
tangential inlet, an overflow outlet at said one end of the
separating chamber of greater cross sectional dimension and an
under flow outlet at the other end, a block-like element
extending transversely across the casing in sealing
relationship with the wall thereof to define the cavity, the
underflow outlets of the separating chambers commmnicating
with the cavity so that the more dense camponent of the
mixture can pass into the cavity to be discharged through the



with the cavity so that the nore dense component of the.m xture can pass
into the cavity to be discharged through the -2- second outlet port, and
thé over flow outlet from each separator chanber |eading to an overfl ow
outl et passage at least partially fornmed in said block-1ike el enent and
thence to the first outlet port, said overflow outl et passage being | ocated
In a position between the intake port and the second outl et port.
Preferably the outer casing conprises an el ongated tubul ar menber hgyving .
its ends closed by plugs or caps. Preferably_the intake port is disposed
above the block-like elenment, the first outlet. port is disposed ad cent

the bl ock-l.ike el GREPRA SHELGthEOG . BFE tHE PYar M oitlet, fxam eachm an ¥ bel ow
the bl ock-1ike el gapitatolr @afbaP |1vaditey dORET atesflofChutdes shds aQort i on

?Egrgag\r/fe: gwcglrjltnlegt ed to e.aﬁq¥ ggar atJ ngé{_fgﬁb@&&gg gefl n| ge i nl et and

passages .| eadi ng . ftoothd Iﬁersn/eutlen/\pom,l eald)fovezﬁtvwsapalsentpaa;aghardjng to t he

hel pasoage”| n” EPORER, S SLAol plcetd BCRROR SRR 0

may conprise a seSBRPEWHPEEk-| i ke el enent having the major inlet. passage
formed therein and a series of tangentially directed feed inlets associated -
therewi th which feedft ngly the outer casing comprises an elongated tubular

member having its ends closed by plugs or caps.

preferably the intake port is disposed above the block-like o

. element, the first outlet port is disposed adjacent the
block-like element and the second outlet port is spaced from-
and below the block-like element.

Preferably'the apparatus -includes ‘a head portion operatively
_connected to each separating chamber and defining the inlet
‘and the overflow outlet for each separating chamber and having
a passage or passages leading from the overflow outlet of each
separating chamber to the overflow outlet passage.

Preferably, the head portion comprises a major- inlet passage
in fluid commnication with the intake port. The head portion
may comprise a second block-like element having the major
_ inlet passage formed therein and a series of tangentially
-directed feed inlets associated therewith which feed the
mixture to respective primary portions of the separating
chanber. . ' ; : B

Preferably, four separating chambers are provided, each having
a feed inlet which is of involute form.



‘mxture to respective primary portions of ‘the separating chanber.
Preferably, four separating chanbers are provided, each having a feed inlet
.which is of involute form -3- The head portion includes outlet passages
connunlcatlng with the outl et passage or passages within the bl ock-1ike

el ement for conveying the | ess dense conponent through the first outlet
port. The outl et passage(s) may include a peripheral groove in the outer
surface®f the bl ock-1ike el enent which comunicates with the first outl et
port, the groove being disposed near the end-®f the bl ock-1ike el enent
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portion on the outethegutlef, pessaggr oo pPassrdesgwilhini ﬁmbqu—m-lgs tedgmantd

portion. According £& RBAIRARGATRCEEs liehdt® cBRRIRAL tHIUEHT itAB fikgEe S

provi ded a system for separating nulti-phase nixtures c¢ I Sin n i.nput
"I ne. t hrough whi ch PHESRBEE: pHISeoHLeE PRBaRge ) m%rl@af% a HAEIEhSraL

t hrough which at | egfdovenjh Qhetdirteﬁ%iﬁlf&é@d:fpﬂ%bsoaf-lﬁ.he aleméntt @hich

paral el between | e rhie R RrdE B B THE BEORSRIRT o o

. that each appar at usd:cﬂnsgé neet cihel erd pLothe bbbek-3ike mmm'blaé]acent the
separating chambers.

The block-like element may further have a tapered forward end
which is adapted to seat on a conplementary tapered portion on
the outer casing, the groove being provided on this tapered
portion.

Acdording to another aspect of the present invention there is
provided a system for separatihg multi-phase mixtures
comprising an input line through which the multi-phase mixture
is delivered, an output line through which at least one of the
separated phases of the mixture is discharged and a plurality
of apparatus as defined above arranged in parallel between the
input and output lines, valve means being provided so that
each apparatus can be selectively operable or inoperable.

U Preferred embodiments of the invention will hereinafter be
' ~described with reference to the accampanying drawmgs and in
those drawings:

Figure 1 is a sectional side elevation of the apparatus
according to the present invention;

Figure 2 is a sectional side elevation of the outer casing of
the apparatus according to the present invention;



Preferred enbodi nents of the invention will hereinafter. be described with
reference to the acconpanyi ng drawi ngs and-in those drawings: Figure 1 is a
sectional side elevation of the apparatus according to the present -
invention; Figure 2 is a sectional side elevation of the outer casing of--
t he apparatus according to the present invention; -4- Figure 3 is a.
sectional side elevation of the block-like elenment and cycl one separating
device; Figure 4 is a sectional view of the head portion of the appa¥atus
on line AAAin Fig.1l; Figure 5is a top plan view of the head portion of
the apparatus; Figure 6 is a section on line B-B of Fig.4. Figure Ri.s a
section on-line CGC of Fig.4; and Figure 8 T4 a schematic view of a System
according. to the iFippéiPis Kejectidnz] sivd Bievitdwh nufs thé oekldkat us
generally indicated at 1 c ri.ses an_oqut.er ing 2 having a cavity 4
therein. An intake® ?88{%’ PBY TFeat u%%a\%fch, in use, the mxture
is fed to the apparatus, there further being a first outlet port 21 from

which a | ess dens ojrent c&%t%£|§ beche hesR RS ARPSE alles and a
second out | et porteF rg%g\/\%i_c a nmore_dense _corrpon.tggt can be di scharged
fromthe - apparatus on line A-A in Fig.l; S _

Figure 5 isatopplanviewofthekadportionofthe
apparatus; ' :

Figure 6 is a section on line B-B of Fig.4. o/
Figure 7 is a section on line C-C of Fig.4; and

Figure 8 is a schematic view of a system according to the.

Refexring to the drawings, the apparatus generally indicated
at 1 comprises an outer casing 2 having a cavity 4 therein.
An intake port 20 is provided through which, in use, the
- mixture is fed to the apparatué, there further being a first
. outlet port 21 fram which a less dense component can be
discharged from the apparatus and a second outlet port 22
from which a more dense component can be discharged from the
‘apparatus. The apparatus further includes a cyclone
separating device 40 which comprises a plurality of
chambers 42 each chanber having a primary portion which
has a greater cross sectional diameter at one end that at its
other end and further having an overflow outlet 45 at cne
end thereof, and an underflow outlet 46 at the other end
thereof. '

o

The underflow outlets 46 commmicate with the cavity 4, so



*apparatus. The apparatus. further includes a cyclone separating device 40
whi ¢ch conprises a plurality of chanbers 42 each chanber having a primary
portlon whi ch has a greater cross sectional dianeter at one end that at its
other end and further having an overflow outlet 45 at one end thereof, and
an underf |ow outlet 46 at the other end thereof. The underf |ow outlets 46
comuni cate with the cavity 4, so -5- that the nore dense conponent can
pass intd the cavity and then be discharged through the second outlet port
22. As shomn t he outer casing 2 conprises angl ongate tubul ar nenber 6,

havi ng i#s ends cl osed suitably fitting plugs or caps.10 and 11. The
_intake pert 20 may % b o) B P ér?gq S&Erﬁé’lﬁﬁé’m@nd of
the el ongat e menberthénams diseharged mironwdt ehe paobnd dutbst goselzatge of the
nore dense conponent of the m xture may be in the formof a pipe also
“towards the aforenentioned one end or spaced therefrom Preferably the

first outlet port &8 shownhtheiouter mmqagsmsees:@npemm MMharged
from the apparat us glegiha %0 ﬁgﬁsﬂ ghad Reod b
| one separ

mentioned, the cyc devi ce 40, conprlses a plur ty of
separ at i ng chanber £S48k it8E%bALeni ent |y may be of the type descrlbed in
any one of applicant's many patents

The uﬂx&a;;ni:ZO:mw'be:u1the:&nmtﬁian nﬁzke;x;e at
towards one end of the elongate member 6 and the second outlet
. port 22 for discharge of the more dense component of the
U , mixture may be in the form of a pipe also towards the
' aforementioned one end or spaced therefram. Preferably the

first outlet port 21, from which the less dense component is
discharged from the apparatus is also disposed at the
aforementioned one end.

As mentioned, the cyclone separating device 40, comprises a
plurality of separating chambers 42 which conveniently may be
of the type described in any one of applicant's many patents
and patent applications relating to cyclone separators for
separating liquid mixtures.

., R The separating device further includes a head portion 44a and

. . ablock like element 44b. The head portion 44a is
operatively connected to or formed integral with the overflow
outlet end of each of the separating chambers 42. The head
portion 44a includes a major inlet passage 48 in fluid
comunication with the intake portion of the apparatus and a
plurality of tangentially directed feed inlets 50,
commnicating with the major inlet passage 48 and directing
fluid to respective ones of the separating chambers. In the
case shown, where four separating chambers are provided, four
feed inlets 50 are provided and desirably these feed inlets 50



and patent applications relating to‘cyclone separators for separating
l'iquid mxtures. The separating device furt-her includes a head portion 44a
and a block |ike element 44b. The head portion 44a is operatively connected
to or formed integral with the overflow outlet end of each of the -
separating chanbers 42. The head portion 44a includes a major inlet passag
48 in fluid conmunication with the intake portion of the apparatus and a
plurality of tangentially directed feed inlets 50, comunicating witk/the
maj or inlet passage 48 and directing fluid tg.respective ones of the
separating chanbers. In the case_shown, where four separating chanbgr$ are
provi ded, four fee@ ®MietBVHLE EPMM-ovi ded and desirably these feed ¥hlets
50 -6- are of involute form  The head portion 44a further includes an

out| et passages 51 .col ] ecti fe Y se component  (e.g.
the oil) fromthe g&%r%ﬁ%g ou et%s4%4§#%ﬂ??hlé&é;§%%$a%§i %@%ﬁaﬁ?&g szlg’Tl.'The
outl et passage 53 53,5hdoneeallgoticnont 4heqlessadensentompensat steyg. 53w in the

bl ock-like el ement (44 aafl ¢HRCBGEH1Bl it 1865 148NSF AhelsQRY¥8t fifhy Charfifa@sOut er
surface of the block 1ike element 44b fran which the | ess dense conponent
i s di scharged t hrodgh Ther Setleh passaggqy 151 @F‘%?‘LPQEF’;P"{ fidagyd 50| s

di sposed near the anpas¥agehssablincthel bksckel tkee elleetit, 445 jandettencBeintader
flow outlet end of LhE 3EPALALLL%4CIR TS Surde surface of the block like
- element 44b from which the less dEpSe:coﬁpdnent is discharged
~ through first outlet port 21. . Preferably the groove 54 is _
disposed near the end of the block-like element 44b, adjacent -~ ‘o
the under flow outlet end of the separating chambers 42.
_Although, as shown the overflow outlets of the separating
chamber 42 feed into a cammon outlet passage 52, 53, a mumber
of collectﬁx;passagesIMW'alsolxapmdvhixifbrfnaiﬁyingtjma
separated component from the overflow end of each chamber and
transferring it to the outlet groove 54.

Preferably the block-like element 44b has a tapered forward

end 47a which is adapted to .seat in a complementary tapered
‘portion 47b on the outer casing 2. Preferably the groove 54

is pnouhkxicm.this1:gxmed.pdrukx1and suitable sealing means
such as O-rings (not shown) anediqxsedixleiﬂux'shkeof1jm
groove 54. As the groove 54 is disposed at the forward end of
the block like element 44b, the pressure of the incaming |
mixture into the head portion 44a, tends to force the tapering
sides together to assist in sealing of the block like elements
44b against the casing 2. B ' '

As shown in Figure 8, a system fof separating multi-phase
mixtures camprising an input line through which the .

- multi-phase mixture is:#ﬂinenaL;ancmﬂpUt]jne7uunughVWﬁch
_at least one of the separated phases of the mixture is



" Al though, as shown the overflow outlets of the separating chamber 42 feed
into a common outl et passage 52, 53, a nunber of collecting passages may

. al so be provided for receiving the separated conponent fromthe overfl ow
~end of each chanber and transferring it to the outlet groove 54. Preferably
the bl ock-1ike el enment 44b has a tapered forward end 47a which is adapted
to seat in a conplenentary tapered portion 47b on the outer casing 2.
PreferaBIy the groove 54 is provided on this tapered portion and suitable
seal ing neans such as Orings (not shown) ar@-dlsposed on either side of

frﬁeggfgﬁén?444ﬁs Fggﬁgﬁgssure oFﬁ Eﬁi %milxture |ntgigﬁiﬁﬁwéhe Pl ock

portion 44a, tendsarFAngsacin paeak é?ﬁﬁﬁeg 1@Rﬂ$ﬂﬁﬁépuﬁaﬂh§é$%ﬁ
sealing of the block like el enents 44b against the casing 2. As shomn in

Figure 8, a syste separ at mul ti.- phase .m xt u conprising an input
li ne through whi cﬂjpfﬁ‘zeerﬁﬁh'i Vﬁh‘é%mtlﬁr@rq s}d%lsiové?%d %ﬁ%ﬁ?&l“

t hr ough whi ch at Ieasmxbmeehttbhdysqpaﬁbbedmphmmennﬁeihe m xture is -7-
di scharged and a plurality of apparatus as described above arranged in
paral | el between the input and out put - ‘lines. Preferably, valve neans is

provided so that each apparatus can be nade sel ectively operable or
i noper abl e.




-8- CLAIMS 1. -Apparatus for separating multi-phase |iquid nixtures or at

| east partially separating a nore dense |iquid conponent of the m xture
froma | ess dense |iquid conponent thereof, conprising an outer casing
having a cavity therein, an intake port through which, in use, the m xture
is fed to the apparatus, a first outlet port fromwhich the | ess dense

| i qui d conponent can be discharged fromthe apparatus and a second outlet
port fromwhich the nore.dense |iquid conponent can be di scharged fromthe
apparatus, the apparatus further including a.gyclone separating neans

| ocated within said casing and which conprises a.plurality of separa ﬂﬁg
chanbers, each chanber haV|ng a primry portion which has a greater

cross-sectlonal di nensipom mtg one end than at its other end and corrprl sing a

tangential inlet, an overtlTow outlet at said one end of the separating
chamber of greater cross sectional dinmension and.an under flow outlet at
t he other end, a bl bckAppmmBefmsemamngmgltrqmaser]sqh;dmhe at

casing in sealing r sregafé’ﬁn%’aé Tt f. ﬁé}ﬁ: vity,
t he underfl ow outlegs ofB%Iﬁ!elase}gI aratin hahgiecgs co%rru%iuggtd&q 8?
cavity so that the Hes Sigense E%ﬁom dgmsg Réawid cofRonerth %ﬁoﬁ:nto the
cavity to be di schapggaibivgafhoitdee satagthadhed cﬁOit}y tﬁéfé:.h %ri)\!tﬁt’:alié ow

outl et {rom cach sopalate Chanfer | setei e dnayrd ayaulal pessage
apparatus_, a first outlet port from which the les_s dense
liquid component can be discharged fram the apparatus and a
second outlet port from which the more dense liquid component
can be discharged from the apparatus, the apparatus further
including a cyclone separating means located within said
casing and which comprises a plurality of separating chambers,
each chamber having a primary portion which has a greater |
crgss-set:tional dimension at one end than at its other end and
camprising a tangential inlet, an overflow outlet at said one
end of the separating chamber of greatei: cross sectional
dimension and an under flow outlet at the other end, a
block-like element extending transversely across the casing in
sealing relationship with the wall thereof to define the
cavity, the underflow outlets of the separating chambers
communicating with the cavity so that the more dense component
of the mixture can pass into the cavity to be discharged _

throuch the second outlet port, and the over flow outlet fram
each separator chamber leading to an overflow outlet passage
at least partially formed in said block-like element and
" thence to the first outlet port, said overflow outlet passage -

being located in a position between the intake port and the
second outlet port.
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“thence to the first outl.et port, said overflow outlet passage being |ocated
in a position between the intake port and the second outlet port. -9- 2.

zApparatus according to claim1 including a head portion operatively

" connected to each separating chanber and defining the inlet and the
overflow outlet for each separating chanber and having a passage or
passages | eading fromthe overflow outlet of each separating chanber to the
overfl ow outl et passage. 3. Apparatus according to claim2 wherein the head
portion al so conprises a block-like elenment and includes a major inlet
passage‘kn fluid communication with the intake port of the apparatus and a
pl uralit4<of individual tangentially directéd feed inlets conmmi cating with
the major .inlet passage for directing liquid to respective ones of the

separati ng chanbers. r dj t f | .1 to 3
wherein the outer 2&'5%%%%%%I %ir%gtg ?‘%ﬂ#ﬁg’% %&%é?ﬁ%\%g its
ends cl osed by pl ugeerstivedys comected hioaeach sepanatiing chambeyy andelefinigigni ns 1
to 4 wherein said tRéakeePUnl tie méﬁ%@hev%&wgag&a&ﬁwt

sai d second outl et rt s disposed bel ow sai d. bl ock-]iKke elenent and séi d
first outlet port 2EVIRE Rt ITOPRSFARE Inadiagfrom the overtlow
R outlet of each separating chamber to the overflow

outlet passage. -

: 3. Apparatus according to claim 2 wherein the head portion
W, also comprises a block-like element and includes a major inlet
passage in fluid commnication with the intake port of the
apparatus and a plurality of individual tangentially directed
feed inlets commnicating with the major inlet passage for
directing liquid to respective ones of the separating '
chanbers.

4. . Apparatus according to any one of claims 1 to 3 wherein
the outer casing comprises an elongate tubular member having
its ends closed by plugs or caps.

- 5. Apparatus according to any one of claims 1 to 4 wherein
Iy said intake port is disposed above said block-like element,
U said second outlet port is disposed below said block-like
element and said first outlet port is adjacent said block-like
element.

6. Apparatus according to any one of claims 1 to 5 wherein
the feed inlets from said head portion to the separating
chanbers are of involute form.

7. Apparatus according to any one of claims 1 to 6 wherein
the overflow outlet passage, includes a peripheral groove in
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6. Apparatus according to any oné of clains 1 to 5 wherei.n the feed inlets
from said head portion to the separating chanbers are of involute form 7.
Appar at us according to any one of claims 1 to 6. wherein the overflow outl et
passage, includes a peripheral groove in -10- the outer surface of the
bl ock-11i ke el enent and communicating with the first outlet port. 8.
Apparatus according to claim7 wherein the block-1ike el enent has a tapered
forward end which seats in a conplenentary tapered portion on the outer
casing, the groove being provided on the tapg~ed portion. 9. Apparatus
according to claiml1, substantially as described herein with refere%e to
the draw ngs. 10. A system for separating nulti phase m xtures onprisfng an
i nput |ine throughthblmiteﬂmrlfad:é iof ptizes blochklike alemeimti lamdrcmﬂnmnrcammn@ut

| i ne through WhICh tﬂ? u% empg ot fcparated phases of the mxture is
di scharged and a p Mural 0 apparat s -according to any preceding claim
arranged in parallel between the input and output |ines, valve means being

provi ded so that egch RPaRERIsUScdRAIRG tSCERG yq},néreger@,gl }glda{_lﬂ@,oer abl e.
element has a tapered forward end which seats ina
conplementary tapered port::.on on the outer cas:.ng, the groove
being provided on the tapered portion.

9. A;Sparatus according to claim 1, 'substantially as

described herein with reference to the drawings. \/

. 10. A system for separating multi phase mixtures comprising
- an input line through which the multi phase mixture is
delivered, an output line through which at least one of the
separated phases of the mixture is discharged and a plurality
of apparatus according to any preceding claim arranged in
parallel between the input and output lines, valve means being
~provided so that each apparatus can be selectively operable or
inoperable.
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