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5 The present invention relates to nultiphase separators. In s%% rel s
i ndustri &S, such as in the production and 10 processing of m al éﬂl 8’
mextures of nore or | ess inmmscible substances, such as different |iqui
" gases and sonetines solids, are produced, and such m xtures are soneti
ob#ai ned under pressure. 15 Dem xi ng of such a m xture can of course,
-hy~keaving it standing for sone tine. -The undi ssol ved gases and vapour
vol atile conponents (if any) can be collected, whereas the inmmiscible
liquids will separate in different layers and the solids will form20 a
sedinent. This is not a suitable technique for |arge quantities. The

i nvention provides a device for. this purpose in which different conponents
of such m xtures can be 25 separated in a continuous manner. 2 The
present invention provides a nultiphase separator, conprising a gas-tight
tank with a substantially horizontal axis, which tank conprises a supply

connection at one end for-the |i MEErIPAASE | SEPARATOR

The present invention relates to multiphase

separators.,

In several industries,'such as in the production and
10 proceséing of mineral oil, mixtures of more or less
immiscible substances; such as différent liquiads,
gases and sometimes solids, are produced, and such

mixtures are sometimes obtained under pressure,

15 Demixing of such a mixture can of course, occur by
leaVing it standing for some time. The undissolved |
gases and vapours of volatile components (if any) can
be collected, whereas the immiscible liquids will
separate in different lgyers'and the solids will form

20 a sediment,

This is not a suitable technique for large quantities.
The invention provides a deviée for this'purpose in
~which different components of such mixtures can be

25 separated in a continuous manner.



- s ’ LI . ‘
5 a plurality of discharge connections for the different gaseous, i quid
or solid conponents and a plate separator arranged within said tank

conprjsing inclined parallel corrugated plates adapted for cross- flow ¢
sepafatjion, an inlet w ndow such that the liquid 10 is forced to flow
thro ;d;the passages between the plates, and an overflow weir arranged at- -
the O

side of said separator fpr determining the normal |iquid |evel
sai d tank, the discharge connections being situated so that the different
conponents in the 15 tank and in the cross-fl ow separator can be -

di scharged separately fromone another. Since a cross-flow separator allows
a hori zont alTheispregent imeentijon dpidvidesha mujkiphased separiadiorzo
conponents are separated froma main flow in the transverse djrection

Mul ti - conpore@RPFribeingsacgasetighat cbank & tbht iausubstiankiahdygases

collect in the ypper part above the liquid |level deternined by the overflow
weir. Furt hdPREAR0RERIGIAEL S qind antank reamPEhSER 8 QHRPAAss and

can be L schatged i deate Shesunballs NS B34 1Y e "eegRad e hoaw
5 a plurality of dischatge connections for the different
gasedus; liguid or solid components and a plate
separator arranged witﬁin said tank comprising
inclined parallel corrugated~plates adapted for cross-
flow separation, an inlet window such that the liquid
10 is forced to flow through the passages between the
plates, and an overflow weir arranged at the other
side of said separator for determining the normal
liquid level in said tank, the discharge connections
being situated so that the different components in the
15 tank and in the cross-flow separator can be discharged

separately from one another.'

_Since_a'cross-flow separator allows a horizontal
passage of the liquid flow, the lighter and heavier

20 componénts'are separated from a main flow in the
| transverse direction, Muiti-component mixtures can be
treated in a continuous flbw. The gases colieét in

- the upper part above the liquid level determined by
the o§e;£low weir.Furthermore, a lighter 1iquid can
25 float on the 1iqui§_mass and can be discharged by

means of suitable overflow gutters, whereas the heavy -
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conmponénts, “are col |l ected bel ow the separator and can be separately "
dischargéﬂ.’S In the case of a pressurised systemthe discharge neans is

preferably provided with suitable valves which are adapted to be opened =
interval 8 for discharging the above-nenti oned conponents. I f requiref
separate collecting vessels can be arranged 10 inside the tank for

fdcklitating the discharge. Such tanks3will often have |arge di nensi ons:—
Pressure tanks generally have a cylindrical shape, and at |east at one end
aclosing lid will be provided. Such 15 vessels are generally constructed

by specialised factories, and, in the case of pressure tanks, have to be
tested for strengPRRANERESkpincPacticulas canyl heany ddguidoorigodidanged
in such a tank later. This requires an expensive end cover with heavy
flanges, 20 and GPBPORgNESd skesraileghed belnwatbevcFeparakpraagdongan

pl ate separator will be objectignable. Accordingly in.a preferred

enmbodi ment a crogé-FFE@‘?&S&ﬁa@éﬁqn§rﬁgﬁh which is conposed of a plurality
of 25 "units which are each adapted to be introduced through a manhol e
provided in.a wall of the tank, and in 4

5 In the case of a pressufised system the dischatge
means is preferably provided with.suitable valves
which are adapted to be opened at intervals for
discharging the above-mentioned components. If
required separate collecting vessels can be arranged

10 inside the tank for facilitating the discharge.

Such tanks will often have large dimensions. Pressure
tanks generally have a cylindrical shape, and at least
at one end a closing 1id will be provided. Such
15 vessels are generally constructed by specialised
factories, and, in the case of pressure tanks, have to
be tested for strength and leakproofness. Preferably
the separator is arranged in such a tank later. This
requires an expensive end cover with heavy flanges,
_20 and opening and closing agéin such a cover fof

arranging a plate separator will be objectionable,

Accordingly in a preferted-émbodiment-a cross~flow
separator is used which is composed of a plurality of
25 units-ﬁhichfa:e each adapted to be introduced through

a manhole provided in a wall of'the tank, and in
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particular in an end wall. or cover, which units can be arranged Enigdé t he

tank side by side, behind and/or above one another. 5 In this manner it
beconmes possible to initially manufacture the tank in a specialised s
f ry, and to test it for strength and | eakproof ness, and afterwards

t port it in the closed condition to its destination where only the o
nmal le is opened for 10 allow ng the inside of the tank to be finished™=

and Tor arranging therein the separator and associ ated el enents. Preferably
supports are used on which said units can 15 be kept in place. The
supports, noreover, can serve as parts of partition baffles defining spaces
for collect PAF thepbasnin areadwalbanscarehe WHhebuniBdi¢2BRE baffl es

.can be arranged above these units for conpleting_ the partition paffles and
for defini n@g‘?@“‘ée@&Pﬁéfliené'rhﬁ&éé‘kal%i@%tb! h%l‘%ﬁpeﬁ’ggi"&@. al“%}r}%ﬁt i cul ar

such plate units can be [uxtaposed in pairs each with an opposite plate
i ncli nat i on 3PAYE Bf1%iaNHP%¥or r ugat ed | ongi t udi nal edges of 25 S

correspondi ng plates of two adjacent units then define, because of their
corugations, apertures

5 In this manner it becomes possible to initially
manufadture the tank in a specialised factory, and to
test it for strength and leakproofness, and afterwards
transport it in the closed condition to its
destination where only the manhole is dpened for

10 allowing the inside of the tank to be finished and for

arranging therein the separator and associated

elements,

Preferabiy supports are used on which said units can
15 be kept in place. The supports, moreover, can serve
as parts of pa;tition baffles defining spaces for
collecting components separated between the plates.
Additional baffles can be arranged above these units
 for completing the partition baffles and for defining :

20 a collecting space also at the uppér side.

In particular such plate units can be juxtaposed in
pairs each with an opposite plate inclination. The
adjoining corrugated longitudinal edges of
25 corresponding plates of two adjacent units then

define, because of their corugations, apertures



5 through which Iight conponents, including gases, separated betwee
pl ates can slide away along the plates to escape towards the coll eg
space. 5 In a further preferred enbodi nent the assenbly of plate
posi ti oned between two |ongitudinal walls for laterally defining t
separation space, and the spaces outside these walls, if separated om t he
melin space of the tank, can, if desiregd, be used as 10 col |l ecti ng spaces
for separated conponents. Between the term nal baffles of the plate
assenbly additional supporting baffles can be provided which can define
separate col l ecting chanbers for separated 15 conponents, such chanbers can
be provided wititisepagat ewﬂil&ﬁhalﬂ?hﬁortf&ﬁbbﬁ%ts,anqxﬂi'ﬁ@d!ﬂ@t ig@beBaf fl es
can be present for preventing the Iiquid fromflow ng outside the
separation passasesarared  betvethe theapdatesedany s1i@d-avaer aborggthes of

| ati ce-work can be provided between pairs of plate units arranged above
and/ or behi nd orplabes ke escapettopardsnthel cotlecting spaceni ng unit
penetrating into the spaces between .the 25 plates of the other unit. These
grids or latice-works will, furthernore, equally distribute the weight of .a

5 In a further preferred embodiment the assembly of
plates is positioned between two longitudinal walls
for laterally defining the separation space, and the

 spaces 6utside these walls, if separated from the main
-space of the tank, can, if desired;_be used as

10 collecting spaces for sepa:ated'components.

Between the te;minal baffles of the plate assembly
~additional supporting baffles can be provided which
can define séparate ¢collecting chambers for separated
15 componenﬁs,_such chambers cén_be provided with
separate discharge éonnections, and also vertical
- baffles can be ptesent for preventing the liguid from
flowing outside the separation passages and around the
plate assembly.
20
Furthermore grids of latice-work can be provided
between pairs of plate units arranged above and/or
behind one another so as to prevent plates of an
adjoining unit penetrating into the spaces between the
25 plates 6: the other unit. These grids.or latice-works

will, furthermore, equally distribute the weight of a
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perposed unit, and will prevent short-circuit liquid flows betyween such

enbodi nent of the invention will now be described, 5 by way of
only, wth reference to the acconpanying di agranmatic draw ngs, im
g. 1 is a diagrammtic cross-section of a separator; device; 10
2-1s -a di agrammatic cross-section of a plate unit of the cross-flow -
separator of the separator of Figure 1; 15 Fig. 3 is a cross-section of N
this plate separator; Fig. 4 is a€tdiagrammatic partial cross-section on a
| arger scale of a part of Fig. 3; and 20 Fig. 5 a sinplified diagrammtic
representation of a multiple-unit separator. for a separator device. A tank
1 shown in qugﬂﬁ'l |s‘§)rowded at 1ts left-hand end, wthgiagé
connection # Wit dandbo bkl preverl shepbzcirgdih L888R8ts, for
exanpl e, of g%ggg hgg*g nsusggngggtt?ereln oil, heavy liquid or SO|Id

An embodiment of the invention will now be described,
5 by way of example only, with reference to the

accompanying diagrammatic drawings, in which:

- Fig. 1 is a diagrammatic cross-section of a sepaiator:
device; |
10
Fig. 2 is a diagrammatic 6ross-section of a plate unit

"of the cross-flow separator of the separétor of

Figure 1;
15 Fig. 3 is a cross-section of this plate separator;

Fig. 4 is a diagrammatic partial cross-section on a

larger scale of a part of Fig. 3; and

.20 Pig. 5 a simplified diagtammhtic representation of a

multiple-unit separator for a separator device,

A tank 1 shown in Fig. 1 is provided, at its left~hand
end, with a supply connection 2_for'the'1iquid to be
25 treated. This liquid consists, for example, oflwater

having suspended therein oil, heavy liguid or solid



7'conp0nénts, and non-di ssol vabl e gas or a volatile l'iquid which can be :
separatéd’by evapor ati on.

The other end of the tank is closed by an end -
wall 3 5 in which a manhole 4 with a cover is provided. |If necessary’
addi ti onal manhol-es 4' can be provided in the upper wall of the tank. Y 3

"overflowweir 5

nacmal liquid level 6 in the part bet wken the 10
5. In the other part between the overflow 5 and the end wal l

extending over the full wi dth of the tank determnes the

supply 2 and the overfl ow
3 a discharge

8 provided with a valve 7 for the liquid 9 fl owmg over the overflow weir 5

I's provided, by
a gas 15 space
collected. This
Bet ween two baff
of corrugated pl

SRABDnE, A Fpnr8f s EiaBa, P Or FRELIGELE 1,

8us8"yBEcheBRK e Lo RRAE SR b d%tp&mam a val ve 12,

xtendrng above l'evel 6 an assenbl
ates is arranged. These plates are positioned nutuall

qui d
| be

y 14

Y

parallel and substantially parallel to the | ongi tudinal axis of the tank 1.
The corrrugati ongher ethierc@mdl ¢f apheceanaky ils0 ciiised Wi dndénadl walils3 25

-5

in which a manhole 4 with a cover is provided. If

necessafy_additipnal manholes 4' can be provided in

.the upper'wall of the tank. An overflow weir 5

10

extendihg over the full width of the tank determines
the normal liquid level 6 in the part between the
supply 2 and the.overflow 5. In the other part
betwéen the overflow 5 aﬁd the end wall 3 a discharge

8 provided with a valvé 7 for the liquid 9 flowng over

the overflow weir 5 is provided, by means of which"

15

this liquid can be removed. Above the liquid a gas
space 10 is present in which gas escaping from the
liquid will be collected. This gas can be removed by

means of a duct 11 with a valve 12,

~ Between two_baffles.i3 extending aboﬁe the liquid

20

25

level 6 an'aésembly 14 of corrugated plates is
arraiiged. These plates are positiohed .mutually
parallel and subétantially parallel to the
longitudinal'axis of the tank 1. The corrrugations

are'directéd tfansvétsely to:this longitudinal axis,



8 Thi's assenbly 14 is supported between the baffles 13 by neans df\gn'

i nker’medi ate baffle. 15. Modre than one baffle 15 can be present. Between
baffl es 13 and 15 chanbers 16 are defined each of which comunicates 5%
A duct. 18 provided with a valve 17. It is also possible to use

ef nedi ate baffles 15 which only act- as supports, so that a single -
di scharge duct is sufficient. 10 The device shown is adapted for four-phase
separation, in which a lighter ligdid is separated in the separator 14 from
the carrier liquid, and.will, then, flotate between the baffles 13 to form
a floating layer 19 on the liquid surface 6. An overflow gutter 15 20

_ i quid s tter 15
of o duct 21 o Enasoen o Bf A0ks MBposs U AV n ThEMIERLER 33, 7Y P0G

vessel 22 isSpgo edet Q. i c i a e vessel
by figdn %f Qﬁafﬂ%ﬁ?ﬁ%&ﬁhg%n%%%€%§gigTregg§¥ffgégtﬁﬁ§ bef or-e

22 is placed 1n such a manner
t he separat obaffleansf lcan Be giddent.cr Betweencthé bAES1e8si8l and is al so
possible to extend the internediate baffles 15 upwards above the separator
so as to di viSechhmbelrat 46 ares datd neldereaadio et iwhDepacomalundgates i f this
25 is favourable for the separation. Each partial space

5 with a duct 18 provided with a valve 17. 1It is also

possible to use intermediate baffles 15 which only act
as suppotts, so that a single discharge duct is

sufficient,

10 The device shown is adapted for fouf-phase separation,
in which a lighter liquid is separated in the
separator 14 from the carfier liqﬁid, and will, then,
flotate between the baffles 13 to form a floating
‘layer 19 on the iiquid surfa;e 6. An overflow gutter

15 20 serves to remove this floating.layer. The gutter
20 communicates by means of a duct 21 with a

_ cbllecting vessél.22 isolated from the liquid:flow.
The vessel 22 is connected to a.discha_rge duct 23 with

a valve 24. The vessel 22 is placed in such a manner

.20 that comboneﬁts aiready flotating befo:e_the separator
14 can flow directly ovet the edge of this Qessel.
It is also possible to extend the intermediate baffles
15 upwards above the separator so aé tb.divide the
flotaéion spaée therééone into partial spaces if this

25 1is favourable for the separation, Each partial sbace

is then provided with separate discharge means for its



S then.-roV|ded W th separate di scharge neans for its 9 floating | ayer
In the chanmber 25 situated between the overflow weir 5 and the rear baflg%%
13, in which the liquid which has 5 passed through the assenbly 14 is{ /i
collected before flowi ng off over the overflow weir 5, after-separation by,
precipitation, e.g. of a heavier liquid, can take place. D scharge of the
hesvi er |iquid can take place through%a duct 27 provided with a val ve 26.
The duct 10 2 opens into a collecting dome 28 fornmed in the bottom of tank
1. If the liquid which has passed through the plate assenbly 14 has a
smal | er vol une Eg%gtthe tgﬁpter 15 flotating liquid, the former can be

di scharged thro Then the lighter liquid can fl ow over the
weir 5, in which case the rear baffle 13 should be made | ower. 20 Wen the
plate assenbly 14 is to be arranged in such a tank after the latter has

b fact b
on act on ot o 26 TARARAEE JE SRS MR ILBF LIty Yokl e 0,

preferably used a{d Ofhd Srear baffle 13, in which the 1iquid which has

5 passed through the assembly 14 is collected before
flowing off over the overflow weii 5, after~separation
by precipitation, e.g. of a heavier liquid, can take
place. Discharge of the heavier liquid can take place
through a.duct 27 provided with a valve 26, The duct

10 2 opens ih'to-a collecting dome 28 formed in the bottom
of tank 1.

If the liquid which has passed through the plate
assembly 14 has a smaller volume than the lighter

15 flotating liquid,'the former can be discharged through
" the duct 27. Then the 1ighter liquid can flow over

the weir 5, in which case the rear baffle 13 should be

made lower.

.20 When the plate asse-m.bly 14 is to be arranged in such a
| tank after the latter has been manufactured and has
been tested in the closed condition, it_can be
objectionable to remové the end wall 3 again.
Therefore an assembly 14 is pfeferably used which is
25 assembled frbm a plurality of partial units which can

each be introduced through the manhole 4.



25 assenbled froma plurality of partial units which can each be (W
imatwoduced t hrough the manhol e 4. 10 Fig. 2 shows a cross-section of

Mf\a unit 29, consistng of a plurality of corrugated plates 30 connected*

diyher by means of tensioning bolts and 5 spacers 31 to forma coherent
assenbl y. The end plates 29' are somewhat shorter than the other ones, .
but not so short that their surfaﬁi area is so small that two corner =
portions 32 of the rectangle defirfed by the plate unit are not filled. 10
Such units can be juxtaposed in the manner shown in Pig.3. Lateral plates
33 border the assenbly. The units 29 bear on at |east two bottom supports
34 one 15 of which lies in the plane of Fig.3.  The supports 34 each have
a central projection 35 having the shape of two joined corner recesses 32

of the adj ey, UD lshows LOPUBLACLUNOR! 0£3 5 ABRURPAInBILAIRY 3O 1 S

arranged whi ch” has two corner projections 37 fittng 20 into the corner

recesses 32 gynéisefigh! ¢t eaurt'bm:anﬁ??t hef dvrmlgaceadspratest 30rma
baffle 13. The other baffle 13 as well as any internediate baffles

connected together by means of tensioning bolts and

5 spacers 31 to form a cbherent-assémbly. The end
plates 29' are somewhat shorter than the other ones,
but not so short that their surface area is so small
that'tﬁo corner poftions 32 of the recténgle defined
by the plate unit are not.filled. |

10 : -

Such units can be juxtaposed in the manner shown in
Fig.3., Lateral plaﬁes 33 border the assembly. The
units 29 bear on at least'twb bottom supports 34 one
15 of which lies in the pléhe.bf Fig.3. The supports 34
‘each have a central ptojectién 35 having the shape of
two joined.coﬁnet recesées.32 of.the adjacent un;ts
29, Above each support 34 an upper plate 36 is
arranged which has two corner projections 37 fittng
20 into the corner recesses 32 of these plate units.
Together the plates 34 and 36.form a baffle 13. The
other baffle 13 as well as any.intetmediate baffles
can be assembled from such supéortiﬁg plates, 34, 36.
If necessary, such an interﬁediéte baff;é-éan be

25 provided at one side only of the units,



cén be- gssembl ed from such supporting plates, 34, 36. |f necessary,
an intermédi ate baffle can be 25 provided at one side only of the units
Dependi ng on the di nensions of the tank and the desired separation effe

several units of this kind can be arranged behi nd one another and, if :
necessary, also on top of one another. 5 Fig. 4 shows the manner in which
t¥e pl ates of such units join one anogher in the arrangenent of Fig. 3. At

the |l ower side the tops 38 of the various superposed plates contact the

| ateral wall 33. The 10 valleys 39 are spaced fromsaid wall so that

sedi ment sliding down through the valleys can slide downwards al ong the
lateral wall 33Dependingl ssh Pehe biemeifsiGnscseht ehent tahk rapdt -twend

side of Fig. 4, to use auxiliary baffles 40 engaging the tops so that

between 15 .t hedesdired ismpardatfiidre effiexthargevetahnahitsoofhdhiy ddmbnent s
are defined. At the higher side the valleys of corresponding plates of both

uni ts engage on€aihdecarrangedabehind, one

obt ai ned t hrough :whi ch |ighter components can escape upwards. | f

10

15

20

25

also on top of one another.

Fig. 4 shows the manner in which the plates of such
units join one another in the arrangement of Fig. 3;
At the lower side the tops 38 of the various
superposed plates contact the lateral wall 33. The
valleys 39 are spaced f;om said wall so that sediment
sliding dowh through the valleys can slide downwards
along the lateral wall 33, It is also possible, as

represented at the right~hand side of Fig, 4, to use

auxiliary baffles 40 engaging the tops so that between

these auxiliary baffles discharge channels for heavy

components are defined,

At the higher side the valleys of corresponding plates
of both units engage one another, so that, now,
passages between the tops 38 are obtained through

which lighter components'can escape upwards, If

necessary vertical baffles corresponding to baffles 40

can be arranged also between two juxtaposed units.

such

®

andwecth ReRESBPEYBS are



. 1
necessary vertical baffles corresponding to baffles 40 can be arragged al so
xetween two j uxt aposed units. 25 12 The units can al so be juxtaposed
Joining | ower sides, and then the |ighter conponents will nove upwards
the lateral walls 33. The appropriate arrangenment depends on the

af acter of the nultiphase 5 mxture and of the conponents to be S
separated. Furthernore it will be %%ear that the nunber and | ocation of th
vari ous di scharge connections depends on the character of the nultiphase
m xture. Sonetinmes 10 it can be advisable to arrange the connections in a
bul ge of the tank in which the conponent in question can collect, e.g. as

shown at 28.The RYeH HaH aido el §aRtApdded WRLLSY diltiig HowRiessure, a

pressure-proof tank should, cour used, and~the valves should then
be opened atgife®,Vaafid tH® theulld Preb#k o Pohents PWEIIUIROVE
sufficiently throttled. 20 Furthernore it is possible to use the space
between.the lpwarmds Wwéad s SBealdtidral an&llal 333s Checlpmeoptiater age
spaces for separated conponents. : '

' arrangement depends on the character of the multiphase

5 mixture and of the components to be separated,

Furthermore it will be clear that the number and
location of the various discharge connections depends
on the character of the multiphase mixture. Sometimes
10 it can be advisable to arrange the connections in a
bulge of the tank in which the component in question

can collect, e.g. as shown at 28,

If the mixture to be treated is supplied under
15 pressure, a pressure-proof tank should, of course, be
used,'and the valves should then be opened at
intervals. Care should be taken that the.pressure is

sufficiently throttled.

20 PFurthermore it is possible to use the space between
the lateral walls 33 and the tank wall as'discharge or

storage spaces for separated components, -

An important advantage of the described plate
25 assemblies composed of smaller units which can be

introduced through a manhole is that arranging the



An i nportant advantage of the described plate 25 assenblies conposed of
smal | er Tnits which can be introduced through a manhole is that arrangi
t he 13 pl ate assenblies can be done after conpleting all other
operations, including testing the tank. The units can be easily renoved fok
cl-eaning and repair. It is also possible to add further units afterwards if"
Sw-a | arger capacity is required. THis can be a particular advantage in
the case of off-shore installations e it is very objectionable or even

i npossible to renove the end wall 3. 10 When several units are to be
stacked or juxtaposed in the axial direction, it is often very difficult to
obtain a suffici (o] Mo \IT : r ndj 9. pa he
corrugat ed pl at ggr%)tf&agjggc%gunéyﬁﬁ%t ?ﬁh?%ngt%ﬁ% giéf;gegf uni :gejnghgggolsied in

the axial di r-ectdme:tib?eqw | O8hcAludrhGCeaEtitd Stk ! bank, dompfer m a

conti nuous wave, and, the p atés of one unit penettate into the passages
between pl ates afnfPs ¢88 Pe&heasiliy rdmeveaseagecslwalrime dwd roegpdi rand

It is also possible to add further units afterwards if
5 a larger capacity is required., This can be a
particular advantage in the case of off-shore
installations where it is very objectionable or even

iﬁpoSsible to remove the end wall 3.

10 When several ﬁnits are to be stacked or juxtaposed in
the axial direction, it is often very difficult to
obtain a sufficient continuity of the corresponding
passages between the corrugated plates of adjacent
units, |

15
In the case of units juxtaposed in the axial

- direction, the corrhgationslof adjaceht units will
seldom form a continuous wave, and, if the plates of
one unit penetrate into the passéges bétWeen piates of

.20 the other unit, the passages_will5bé narrowed, and

-will be easily obstructed by sediment accumulated

there.

In the case of superposed units the plates of the
25 upper unit should be supported by the lower one, and,

since the plates are not necessarily exactly



1

will be easily obstructed by sedi nent accunul ated there. In the casgsof
sapey posed units the plates of the 25 upper unit should be supported by the

WEN\ one, and, since the plates are not necessarily exactly 14 aligned,?

¢/ onal neans should be used for supporting them If a small distance

eft between such units, longitudinal liquid flows will disturb the -
transfer of separated conponents gj4 ding along the 5 pl ates of one unit
towards the other unit. These difficulties can, in both cases, be avoided
by interposing between two adjoining plate units a grid or |atice-wrk nade
of flat strips which extend at an 10 angle relative to the corrugated
pl ates of tleel adneodpt adidtitidhade mieaps asholwlodigide i mmedonfact with
the plates. Such grids can consist of at |east one set of parallel 15
strips, and $uppertbhg themwo Ifta smairlsditsmcmeis\nbeﬁbrbatwaﬁnangl e,
i deal Iy 900. Such grids_or |atice-works will prevent the corrugated plates

from penet r 296 Hh%bsthéoﬂaé§ﬂ§é§abf1§ﬁéiﬁdféeﬁﬁtW&Aﬂtdl&ﬁ&‘ h&over,

th fl f |l do
enstre a Snngransfgﬁ(%f éggh:ated components sliding along the

5 plates of one unit towards the other unit.

These difficulties can, in both cases, be avoided by
interposing between_two adjoining plate units a grid
or latice-work made of flat sttips which extend at an
10 anglé reiative_to the corrugated plates of the

adjacent units. These strips are brought into contact

with the plates,

Such grids can consist of at least one set of parallel
15 strips, and preferably of two sets interéecting one
another at an angle, ideally 90°, Ssuch grids or
latige—WOtks will prevent the corrugated plates from
peﬁetrating.into the passages of the adjacent unit,
and, moreover, ensure a smooth flow of liquid or
.Zb separated éoméonents £;om ohe unit towards the next,
In the second case such grids will evenly distribute
the weight of the upper unit over the lower one, and,
moreover, will prevent axially directed liquid flows

from flowing through the interspace between the units.
25



20 Sepakgyed conponents fromone unit towards the next. In the second casg
such grids will evenly distribute the weight of the upper unit over the@ﬁ!’lj‘
| pwer one, and, noreover, will prevent axially directed liquid flows from_
fl owi ng»t hrough the interspace between the units. 25 15 Fig. ‘5 shows '
di agrammatically grids 41 arranged between two superposed units 29, and a
Orvd 42 arranged between two units qugaposed in the axial direction. 1.
A mul ti phase separator, conprising a ‘gas-tight 5 tank with a :
substantially horizontal axis, which tank conprises a supply connection at
one end for the liquid to be treated, a plurality of discharge connections
for the differaggasoshowsJdihdfafnld i 681D9Negt $dsandll a 41t parged
separator arranged within said 10 tank conprising inclined parallel
corrugat ed pl atketateenetwor supespblsedsepdrtasi @9, aanidlat guiidod2such

that the liquid is forced to flow through the _
arranged between two units juxtaposed in the axial

direction,



pa es between the plates,

as clained in claim 2,

col l ecting

di scharge duct provided with said,v,
5

3, further

said gutter

overfl ow edge so as to be adapted to collect 10
before reaching the plate

10

15

20

25

conprising an over‘FI

and an overflow weir arranged at the”oLhef
S} f- said separator for 15 determning the normal liquid level in said

t the di scharge connections being situated so that the different
C anents separated in the tank and in the ¢

ngs‘LLQML§9931§5§La _
di scharged separately from one another. 20 2. separ at or imed in
claim1, adapted for treating a pressurised Ilcf mm ein the
di scharge connections are each proMded with a mﬂ' separ at or
further conprising separate cofléttﬁng*vessels for
17 separated conponents and each connected to an associ at ed

uﬁ A separator as clainmed in claim
t

for collecting conmponents
floating on the liquid surface, mhereln t he collecting vessel

can be

L 3

-

connected to

Is arranged before the plate separator and is provided wth an

1. A multiphase separator, comprising a gas?tight
tank with a substantially horizontal axis, which tank
comprises a supply connection at one end fot the
iiquid to be treated, a plﬁrality of discharge
connections for the different gaseous, liquid or solid
components, and a plate separator arranged within said
tank comprising inclined parallel corrugated plates
adapted for cross-flow separation, an inlet window
such that the liquid is forced to flow through the
passages between the plates, and an overflow weir
arranged at the other side of said separator for
determining £he normal liquid level in said tank, the
discharge connections being situated so that the
different cdmponents'separated in the tank and in the

cross-flow separator can be discharged separately from

one another,

2. A separator as claimed in claim 1, adapted fof

treating a pressurised liquid mixture, wherein the

discharge connections are each provided with a valVe. C

3. a separator as claimed in claim 2, further

comprising separate coilecting vessels for collecting

conmponent s whi ch fl oat



separator.- 5. 'A separator as clainmed in any one of the preceding claipsr™
wherei n~fhe tank is provided with at |east one 15 manhol e and wherei
pl ate' separator is conposed of units which are st-acked-side by sjide, ¥ehrnd.
and/ or above one anot her, the di nensions of each s Lt being such that
it can be introduced through the manhole. 20 6. A Eﬂﬂﬂgmn. ,uﬂned in
Q%ain15, further conprising supports ggranged in t] ) oie
adapted to the shape of a said unit, and which, together w th adjoining
parts, forma partition baffle 25 for defining a separator space. 18 7.
A separator as clained in claim5 or 6 wherein the said plate separator
units are juxtopepatabteddi ¢ompdHedWSall skasth Tonhectd Wt an
adjoining parts of plates of different units passages for conponents 5
separ at ed bet wedgssokiapedt dischamige fiuet. ptoviAdedpwithosadd viadwvesd i n any
one of the preceding clains 5 to 7, wherein the plate separator is arranged
between two longitudinal walls laterally defining a

4. A separator as claimed in claim 3, further
5 comprising an overflow gutter for collecting
| components floating on the liquid surface, wherein the
collecting vessel connected to said gutter is arranged
before the plate separator and is provided with an
overflow edge so as to be adapted to collect

10 components which float before reaching the plate

separator.

5. A separator as claimed in any one of the preceding
claims, wherein the tank is provided with at least one
15 manhole and wherein the plate separator is composed of
units which are stacked side by side, behind and/or
above one another, the dimensions of each such unit

being such that it can be introduced through the

manhole.

20
6. A separator as claimed in claim 5, further
comprising supports arranged in the tank, which are
adapted to the shape of a said unit, and which,
together with adjoining parts, form a_partition baffle

25 for defining a separator space.



10 separation space,

sep r betmeen whi ch separate collectin

epar at ed
conpoOrent s are defined, which are provi ded mﬂﬂﬂﬂ% “ﬂﬁi’ scharge neans. —.
10. A separator as clalned I n any opg of ¢ Y wherein grids 7
or latice-wrks are provided between palrs of said plate separator units. -
arranged above and/ or behi nd one anot her. A mul ti phase separator

substantially as 25 her ei nbef ore descrlbed mnth reference to the
acconpanyi ng 7; ay Béparator as claimed in claim 5 or 6 wherein the

10

15

20

25

'said plate separator units are juxtaposed in pairs

with opposite slope, so that between adjoining parts

of plates of différent units passages for components

separated between the plates remain free.

8. A separator as claimed in any one of the'preceding

claims 5 to 7, wherein the plate éeparator is arranged

between two longitudinal walls laterally defining a

separation space, the spaces outside these walls being

separated from the main space of the tank.

9. A separator as claimed in any one of the preceding

claims, wherein additional supporting batfles for the

_plate separator between which separate collecting

chambers for separated components are defined, which

. are provided with separate discharge means,

10. A separator as claimed in any one of claims 5

to 8, wherein grids or latice-works are provided
between pairs of said plate separaior units arranged

above and/or behind one another.

11. A multiphase separator substantially as
hereinbefore described with reference to the

accompaﬁying drawings,. .

the spaces outside these walls being sepa}ateﬁ\ijdn1'
t he I n space of the tank. 9. A separator as clainmed in any one of the
pre g clainms, wherein additional

suppe#%#ng~baLLLes_igm_the 15 plate

[re———
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