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GAS/ LI QUI D SEPARATCOR Field of the Invention The
invention relates to a vertical separator vessel for

weepanzisdang a gas/liquid mxture. In particul apCt/hB2004/052082

invention relates to such a vessel conprising an inlet
for a gas/liquid mxture; a gas/liquid separation
devi ce arranged within the vesket, which separation
device has an inlet in fluid communication with the
inlet of the vessel, and an outlet neans for at | east
partially separated G&S/AIQUIDYyHEPARKNTIPRII ch vessel
further conprises an outlet for gas above and in fluid
communi cation with the outlet neans of the separation
deviiel @&f |tlgeli Iheeht eohi on space below and in fluid
comu dgatjon ith the outlet nmeans gf tge seggrﬁtkogessel
devi ce-Panmd S ot et +BYCT i i 4 ArFRhGRd POPHFERAFal
| i eyt dsdpporat heg | & gy §l/ Tofh edtmbrtspaceInBpakgiouddrothe
the I nvention There are nunerous ex?ngles in.the nlet
pet T EF T ANk LRERT cBP PRdlsEr YEWART eCEGRSFEPuRR tR1e
Mgdpre fas/ 1 oghed sepatates. al gaspDyqappl sephiraisohhdevice
mxture 1S a . gas wth a relatively. small e[centage of
| 1ARF NIRRT HISLR oL BE YeRDYLA FRORN REPRAEE L TROPTaGrnaS
Mayn DEn BOE M 8 NEOuid SPmhhRicetibArgethqunat ihies BY the
the flow ng gas, nornally less than 10 vol % and
tyiresgly and5anoputleahenepREi §oEantbéepPESBAE LA LNe
foron of 2 588! L2 9T 2 h@r 98405 QP! 8ha. wAHEREPEgdel N FliReHERr M
of a mst, aS a froth, "'etc. Well - known exanples are
vwatemprhgle | i duhyek ofarbeas ahowat apdl 1§adlutrqui d
ADSOHRLA PO AOSHT G5 LR BngasytiER! RlaNb! BrSURR 88BAkStion
an ubricating oil or crude oil in hydrogen or _
hydevcae boa baguideqet deryionesppeal bedoyepadaia ddadd
m@&mald}fiféé{wﬁ' Miéﬂﬁkhep%ef@fcaﬁxsaﬁg bieahd s8phal8on
renovedfrom a gas. argument for the use of a
vede¢viat; vassebnfontiehofpnglingiddarrenggds tios wifhdraw
i t, occupi [ e [ ' actiecul arly
ack EFT LB EEgh; bhe of FfiZ UBh ERck SoRAEbhe.

Background of the Invention

There are numerous examples in the petroleum and
chemical industry where a gas/liquid mixture has to be
separated. In many applications the mixture is a gas with
a relatively small percentage of liquid that has to be
removed from the gas. The liquid may be entrained in
smaller or larger quantities by the flowing gas, normally
less than 10 vol%, and typically 1-5 vol%. The liquid can
be present in the form of small or large droplets,
suspended in the form of a mist, as a froth, etc. Well-
known examples are water and liquid hydrocarbons in
natural gas, liquid absorption agents in a gas treated
with such agents and lubricating oil or crude oil in
hydrogen or hydrocarbon gas.

Generally, vertical vessels are used when a

relatively small percentage of liquid is to be removed
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application on production platfornms, but also in
refineries. It is further generally desired to

worRowsBes t he size of the vertical vessel, forPCEBEBING052082

of space requirenent, but also in order to mnimze

capi tal cost of the separation,vessel. However,

reduci ng the vessel dianeter"n%ans that the fluid
velocities, in particular gas velocities, for a given

t hEvomhpugaar eAnnergusedt Thes theerral 9foh VRELiEsdelvessel

nepd: ! feEy PGS L8uPAOLLER BULTLE! eALLSIRAAMes 1ittle

efficiency to requi red”capacity at such high gas

vehoeat i eBicht ibspeustiomdryliyoadunpérgerhs ¢apacifibhshgire
gas/liquid.separataor nd fr ' i 0 ol S) i n

Derimt SFaP1BREBRCLRPCEI0n BIAHFRRRY, “Brfo B 0

facédbinkrissdefined as | =Qg/A* (p/ (Pi-p)) . Q@ is

the volunetric s flowra (s is the vessel .

cross ige%?igHﬁgggfege?efa§?yaﬁgsé%sdt%8 Ji8 g€ the size
IBi ggi ﬂhléegéktEEe_Sl tve_ssem(;:i1 \fe_k)/r(elagbfﬂél) o(f?%lp@%esdrraﬁﬂ) gléi.rement,
rown, |nd. Engineering em,stry, vol. ;

POPRY’ 81BRGHCAFOSEERGT RLBAE. Bin EEBOE 216 E Sbaict e

M &EgUratlibh, vi8841.PHowd®er) relieioReiale R@s@gld@iameter

of vertical gas/liquid separation vessels ranges from

| <pednspEBatofhgpéhud@p¥raPEAE LGSy hdlt P& gas

sepal ki @RekNt ehRaks g8k epO0tRRGHPRM SR Sndr@ased. The
| >0.2m's, up to 0.25"m s _and even above for separators
wi intespahdaPy sBEavacsEA NREE A& Pes@HCas TR

orst@?E%%K%-sEBQr@%§§%nEfEE%€%hE@n§§&'%ﬂéi WAited

advantageous in the case that theigél | oad factor | is
aboapadit¥ atssvchl Aighr gaisn vigdoGiddes- 0.2 m's or

| ar ger Itvﬁgncﬁsﬁgﬁé%?t 6 Smpssd #hed Gndi3d JAYLY/1iquid
above its design linit, the Separation efficiency 1s

| osepedatdypi dandy frast iospddanoce lomsisdmttegas of the
Ioadfacggrs of 0.15 o t he sepa

b PPLF ehison 88ae 1P oh a6 o8 e SR Lo BEE o dorts

hi gher. ereipn .t separati o fiiyei epcy:isdefi ‘
a_s,gfeﬁéh?y;@?i _l%‘an? AgraBayibL PaZEi /8. oBaY 157 gllg' %emetric
”‘é%%r%l%QaEa%% Q%ﬁ?%?q %%Fis the vessel cross-sectional

area (m?), pg and p) are the gas and liquid densities,

respectively (kg/m3) (Souders and Brown, Ind. Engineering
Chemistry, vol. 34 (1934) 98; Perry’s Chemical’s
Engineers Handbook, 6™ edition, McGraw-Hill, 1984,

p. 18-6). The operating window of vertical gas/liquid
separation vessels ranges from A<0.07 m/s for open
separators without secondary separation internals or so-
called demisters, to A20.2m/s, up to 0.25 m/s and even
above for separators with secondary separation internals
such as cyclones or vanepacks. The present invention is
particularly advantageous in the case that the gas load
factor A is about 0.15 m/s or larger, in particular

0.2 m/s or larger. When a separator is used at a gas load
factor above its design limit, the separation efficiency

is lowered. Typically, for separators for use at gas load
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not present anynore in the outlet gas. It is noted
that the gas |load factor in other separation devices

w@avshesspach | ower. For exanple, a horizontal PCT/EP2004/052082

t hree- phase (gas/liquid/liquid) separator is generally
operated at gas |oad factors not exceeding ca 0.07
ms, and in distillation colun®s-gas |oad factors do
not generally exceed about 0.12 m's. The gas/liquid

mpd i rd Sogepel al by PQP@&Eedth@t§e§a§§€§6§t8?f¥§§§ﬁb
using a so-called inlet device. Several types of inl ey

deveds e P&kNOWBi arthigher. oktpat@nPoappl héghpsn wherein
%ﬁbp é é"tt.ic%] &Pfléfe% ?Qﬁdéﬁﬁnéatsgnehg ggé jon of
Pa / 16

ent |cat|on W [Tcation No. WO O
bathe dtecstcal bki@uigdrin ctahe sépadambrtwrehthatangenemaved and
inl et de ange a t vices serve to
O AR RGP PR Bhub ILE ey oS ey
wal | aft the m@pamathmn vbessghs koadsfaotsetlnhether

m xture jnto SWi I t|on sepa atl n of

TS RRERtSR Febtbls fdp TBELRAch R BVBERSFRY BRaFBRE 5
du@otiloz@emriﬂugeé f)n'ases gad/itmqaldgquuhdﬂ Beearator is
vesse to accu t the ..
RSt b eoe FeCPHant qoetinhSatpiErEet s Bob ptBeding
moe@t @dopomy Bt A8 @ﬁndhatlmmeﬁuag Wb&hmhbegbﬁnebad factors
vessel wall renmins. The baffle BI % mgemarcates t he

| R rNehdIBReFALL ¥ epRFEEFOAPYBEE! i d™$&par ates t he

l'i qui dysenpafyoiytibe svkehiagigagenBirbe 19l bawitged into a
l[iquid to run down the inner vessel wall French

PateRRrappFi EaEPeh WPERIpAbPPCERLdRINGTISt786VEsE . Several

d'§¥%9§e§falﬂféE'8@b1¥§§53ke'Qh@wﬁhhﬁhth@ea&QS/bmgwdient
re 1s introduced fromabove. The m xture is

di applboatdonnvbth RubbéFasiopeNei c&Bl Y380 RNRardd
Stfﬁ@??n%¥ggﬁgi'9gkk taEPBQQCEQQOﬁxhﬁthph@Qfﬁﬁﬂﬂd%m

vesse y an u 'ate provided wt
opiéai Nige. 03A@33EﬁéththedﬁﬁP§lb§s§eﬂe§6Wﬁad [fepaggtor with

MAretg g@ﬁ%&gﬁ &H?Et'ae ?EE'C§EE¥e”Q%%§%%ﬂf& 1nlet devices

separatron co t he "vessel el ow t per
baéétEeptatentfbéuwerehsepaxaumestangentlally along the

inner wall of the separation vessel, so as to set the
mixture into a swirling motion in a separation zone of
the vessel. Liquid separates in the separation zone due
to centrifugal forces and runs down the inner vessel wall
to accumulate in a liquid sump at the bottom. Above the
liquid sump a baffle plate is mounted so that an annular
opening with the inner vessel wall remains. The baffle
plate demarcates the lower end of the separation zone,
and separates the liquid sump from the swirling gas while
allowing liquid to run down the inner vessel wall.

French Patent application with publication
No. 2 780 659 discloses a vertical vessel into which the
gas/liquid mixture is introduced from above. The mixture
is distributed into a number of vertically downward
streams symmetrically around the axis of the vertical

vessel, by an upper baffle plate provided with openings.
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have their outlets at their |ower ends. The separation
conpartnent is delimted froma lower liquid

w@odosezpon conpartnment by a | ower defl ector pb@t/EP2004/052082

ont o which separated gas and liquid fromeach helica
Wi re separator inpinges directlg in vertically
downward direction. The plate is provided with a
central opening through which liquid is discharged to
a Eawdr stoldaectiisopasmgrhirdoventa Healsicsl deitecsedarator that
upwar dl y .and l.eaves._the, separati on conpart nent
‘VEégﬁf

si dewdyE Eiroulgh el T4 T P esefipartment of the
| NwenriseQn nellxdwstHe gapat daid Ofl &/ gsbets. Prioy i Wetde Wséparators

a vane inlet device, ich serves to at | east .

o R S i b e TG e aTieatgParat ion

| t SorbEAient |1 ddlignmasset rorf ¥ aGwet YPEqhidi€tollection
device that is also refereed to as a Schoepentoeter

i NICOMPFSENSNG DY Gt sdiem RS b 2 e Br PR hwhich
PatLya & el 5 ga?% tliai(}?]h?@%f&ﬁ Ya0e hol etadeyi g8 képarator

described in’ ional Patent application

puliimpdardesn Nosedhd W3y 7oBast cl hardownward gdireetion. The
COMA3ES; & PV Ahdd %y Ofh Wt U@T L) CopYethyaPkEough which
ar :ﬁz}nged o_néﬁt)cgﬁi nd the other in the&%i rec%(i on of ‘the

i nflliomiy igasiischaxbed xtare. leeeh cahbeeut9rdfgmpartment.

ex . WM t directd fi i of i :
XL et s ey el gl 4ol Lap g on
edgenmudstreantti adidevayortatowgknelhée wegbel wahlt he

directiqn of_ fl def | ' t ' :

ot e Srdd PR ] SE1 10D UBLADI AR vasaois
pardicatidedepatriatedvages anbet i devices wdicht edrivasoto at

t he vessel thr h the outl et, nean f .t [

o e e Vane! ARt o ctncor a4l kel AERELEL' Slreaay
accitmiltad esdois ¢ hen comcavehsi desoélt he vanestgpe tinlet
centrifugal, forces.. The outl et ans_is forned t \

ol B4 IR Dot WSS BT HBHCt) EandBedi PUROGHRBEOSET inlet
V\ﬂ&i&}irbé | gl gof G?N&ﬁp]:@ede(@@ﬁilbééasiﬁrBml&ibh%/patehﬁ

t heconcave sjide o e vanes, an a eaves fromthe .

r erfeh rﬂdelrl%fé??ve %n’i”ﬁ‘@%. CEhEARe qg?g‘%u@%ghﬁgnt"ﬁydescrlbed

si nks 1oveFglst 1 biga bobsoenef appeivesseh puplibatgasn

rl%ﬁf.tﬁbtégvo70348. A vane inlet device comprises a
plurality of outwardly curved vanes arranged one behind
the other in the direction of the inflowing gas/liquid
mixture. Each vane curvedly extends with respect to the
direction of inflowing mixture between an intercepting
part having a leading edge substantially in or at a small
angle with the direction of flow, and a deflecting part
having an outwardly extending trailing edge.

The at least partially separated gas and liquid is
admitted into the vessel through the outlet means of the
separation device. In a vane-type inlet device, liquid is
accumulated on the concave side of the vanes due to
centrifugal forces. The outlet means is formed by the
plurality of openings formed by consecutive vanes,

wherein liquid leaves the vane tips from a layer at the
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top. Oten, the gas/liquid separation device serves
only for a primary separation at the vessel inlet,

wobmse2339é N particular a further renoval of enPCEHEPE®A4/052082

liquid fromthe gas is needed. To this end, one or
nore further separation devices_can be arranged above
the primary separation device; Juch as for exanpl e
described in USA patent No. 4 767 424. After the (pre-
) separcverl giake anid theuw ahdeyeamdepaadheéaved fnoo the

vessel Vi he tl et nmeans_ of ey i ol ' .

! henna ey 15 e Ro QR ANs it CHYaRFY PubhsdRKhERy sinks
gasowdrdhashdasst odrs es ¥ eth¢ haés $dl sapd obhengaacreéasesto the
wi th increasing gas |load factors, as they are

enddtt er ed when trying to mnimze vessel size for a
gi ven fe@den attheofg@asl 1 qeid dsapatat ton ode b NMbekngs only

feed rate for a given vessel size. Gas agd_liggid 5one. )
i Nt T PRI TEPPER R aF | PN nVERES S paBechr r BBEFFID 1D
bel oy 118, (¥ | ATBf Yt ISEPAF @hbPAL 6Fi €8t rhinBas1hgafnd from the
found t hat fozﬁgas -l oad factors | above 0.15 m's, and

0

i n gre tiznesdedovEe otDigy ende- @ne r af nieke SRFFPEEI d

dueﬁﬁlg’afﬁ.t%:[brgaéeyféé’é:i E&RSHE nai*Pé.aﬁ?éHaQSojvé 8h8epkoHary
probl'em because of |oss of separafion eff|C|engé and
corserpertign i deybasedsdehyas of 05 cRbABRLG depsraP§Asin USA
hi ehd fihe yesgel 4o Moreover it has been observed,

thdat re-entrainment in this space can hinder or even

pr eventAfter acceiniibaet bhepratedi dasnandelipgifdhave been

CO'%&&f%?@?Spﬁgg’tﬁgiQgsgélngﬁga#h¥ BB@léE?ﬁ%aﬂ% b@ethe vane

bottom o he vess Iquid outlet prpes from o
secimbet ydeepae at bhereahsba aiskngédreoedébedomentnoed liquid

the liguid collection e 3N e
suc yag%?p%afé gﬁbh%?géggﬁnoF%gg?gadﬁbgggQ#%anf%gqeﬁi
opetmtionsss whah fheyeasénli gasdleedl ddcSeoparatedthey are

liquid is nor Ih Lt hdr f .t he v iRt

|1 e bBFPEET kb dthd B heffihize FR3Rky 31 Tor a

pregeﬁén!ﬁdeﬁtkaﬂgtofpgasVﬁeqaidemﬁktakeseparm@kdmising feed

Vesggéem%ég ga8§§églsgsgg Ig§2e. Gas and liquid come into
contact again, particularly in the space directly below

the (primary) separation device. It has been found that
for gas-load factors A above 0.15 m/s, and in particular
above 0.2 m/s re-entrainment of liquid due to high gas
velocities in this space is a serious problem, because of
loss of separation efficiency and consequently increased
duty for secondary separators higher in the vessel.
Moreover it has been observed, that re-entrainment in

this space can hinder or even prevent the accumulation of
liquid in the liquid collection space, which is normally
the space at the bottom of the vessel. Liquid outlet

- pipes from secondary separators can be arranged to
debouche into the liquid collection space, wherein the
outlet end of such a pipe is submerged in liquid during

normal operation so that they are liquid sealed.
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wherein the accunmulation of liquid in the liquid
coll ection space is inproved. Summary of the Invention

wabesiomsent i on provi des a gas/liquid separat or PCT/EP2004/052082

conprising: a vertical vessel having an inlet for a
gas/liquid mxture; a gas/liquid separation device

arranged within the vessel, whith separation device

has an inlet in fluid comunication with the inlet of

t hSepegsdied anidiwird o Irsirmeslalns 4ithdrawrakropathéarégsel in

separ.at S [ i qui d. tlet for gas fromthe

veg-'g’ell%, %gb%‘\eied chrbglllén&#ﬁloﬂ? d"aégao(%rjmni cation with the

out | et Inreairss aof dijectepds atiorpksente; irventgivn to provide a
col | ect.i or}]s ace itn. the vessel,. hrﬁl owg_nd in fhuid_
coffffiERY GIPRATH 19 WRATRY ehs Bt Tha Sbpar &t F8n
dewneaeiandtlan atdurail £toron i §fi Th duiddn ihetvessequid

havi ng a Leceiviqg end jn the éiquid col | ection space,

Wh&E B IF THEYRPATYHW T SRR on device is a

varemintl8f Sevie, Ichtihg ei n between the separation

device and the Trquid collection space a, liquid
coIIecﬂhﬁw%ﬂ?ﬁﬁﬁ%ﬂntREﬁVﬁ@?%ﬁ%éﬁﬁiﬁ1Q%ﬁﬁiﬁ%p%rator
I‘e(‘cﬁ‘jmﬂ{ﬁ%ﬁ{fﬁ for liquid inpinging on the tray from

above "and having a passage for liquid received on the |
recei vitnyelitgscal Yok A WY i dfui HR LY | ER_Fi dngepatequid
Appligate has found that by arranging a liquid

coll'ection pronoter tray the re-entrainment of I|iquid

i n gas 1y tiguik ;kRILALHIN tPRVHES naFyaBepar Wibpinsthe

[ edeade; AVh 102t s S0P FCLHIGEL100 Rbs| LAVLALLE kRCfluid
l'iqui'd col l ection space 1s inproved. Wthout w shing

t obmorboumic dtyl enew 1o | owe npn bxpl @ahathenveappli cand an outlet
bel i eves t_th | ¢ f e,LLqui Cautds
SRR ?dﬁggr%%n %$§€5%§P¢§$%§%s§§£%§58%§ 8%gbg?ﬁ %%qUId'

t he- f oldrovéwigl etechani gans . L Fomsthet hessetei abayeapad o fluid

tr“%éﬁﬁﬁhication with the outlet means of the separation

device;

- a liquid collection space in the vessel, below and in
fluid communication with the outlet means of the
separation device; and

- an outlet for liquid from the vessel, having a
receiving end in the liquid collection space, wherein the
gas/liquid separation device is a vane-inlet device, and
wherein between the separation device and the liquid
collection space a liquid collection promoter tray is
arranged, forming a receiving area for liquid impinging
on the tray from above and having a passage for liquid
received on the receiving area to flow to the liquid
collection space.

Applicant has found that by arranging a liquid
collection promoter tray the re-entrainment of liquid in
gas close to the outlet of the primary separator is
reduced, and that the accumulation of liquid in the

liguid collection space is improved. Without wishing to
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provides a surface for the liquid droplets fromthe
space underneath the vane inlet device to settle and

w0 o0ospzd3esce, which liquid is then passed towardEEP1v84/052082

liquid collection space. Second, the liquid collection
pronoter tray at |east partially shields the liquid
coll ection space fromthe high gas velocities at the

outl et of the (prinmry) separation device, there
cr &8t Ry dpade's [Nl BRI RO q@p}allcagt believes

coldyat 'tq{é SRacsr Vel e df td O Vof oghd | Ff'q@{@ E8YRECE Qon
help the liquid to settle and to prevent

r e RO ay The ¢a4RAd Rl tPonP oty nef efher fgliewing
adyantageoysd v @y Q%é%éﬂ%r\}%taf’@é'&@ {B{ecwégt

the cross -section of the vessel bei ng | ooked
frmqmei%salsmﬁa:p%efpm dtle 1 iadbdndveerlet s eErpmnthe space

[ ivin
or SR ISR R de VRGP £ 10 BERR 3R o
t hespacsdelvow cthel iquid di s ot hert passed onoverdsr tjei $iquid
shi el.ded fromthe e a c S
parct |lgluﬁcatrllc§/n advar ‘{]agsheeo%gsncg’nb%ﬂdg fléﬂai’ﬁ C?ifegalon promoter
coldrmest iaon mmmarritxa}yly sshie hedsl blyeahlqesénbbylef:tlon

A SR 00 R SAECLED o e

obt@mn‘b:vw Cileﬁaeﬁartemm edi@ticvej ythargleypaseagesg a space

bet ween t he plates through, which |iquid,can

douiE 3 e bt TRt B i e ehiEpaiSR shpghephere fluid
t heydYawyi t BPs esedt Bowet | W Ki€Bprtoéi Dighod gassékedengnd to
vertically downward, in the vessel. Gas passing through

t hP RGN huse ~$RVER NPT zont al  vel ocity conponent. In

ef fect ,THde f@r@@lpéctgﬁén bﬁi&&ﬁ@ﬂei herapacesadvantageously
|rrmed|atelg ove and below the tray_.will be reduced,

anc i Yercihdesit no?ﬁjecébéﬁeﬁéPﬁﬁFV\FPF fEoss-section

const defablys s&n! |ie&n thatnyhesorReqd! hgUEdomothecyhen1iquid
pronoter tray is arranged. The invention further

pr GRRREAE R 1R cdoFNYR EAsH FeEE #08ephPab Bl Sabayr §hfgmaximum

.t 0 kaﬂ%‘\é g%égfllgggaaé@@a:{@bPSvﬁdgésfbquhgu'ﬂdXEW €mpinge
and coalesce upon, and the space below the liquid
collection promoter tray is shielded from the highest gas
velocities.

In a particularly advantageous embodiment the liquid
collection promoter tray is formed by an assembly of
tilted plates. When these plates are arranged in an
overlapping manner, an optically closed tray can be
obtained which leaves relatively large passages between
the plates through which liquid can flow downwardly and
through which gas can pass. However, the tray repreéents
a flow restriction for gas flowing vertically downward in
the vessel. Gas passing through the tray must have a
horizontal velocity component. In effect, the exchange of
gas between the spaces immediately above and below the

tray will be reduced, and the gas velocities in the space
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| oad factor of 0.15 m's or larger, nore in particular
0.20 m's or larger. The use is beneficial as

wo emsoeadanment of liquid is prevented, in partPCIEP200€052082

relatively high gas |oad factors. The use of the
separator is equivalent to a nethod for separating a
gas/liquid mxture, wherein a Separator according to
the invention is used. Brief Description of the

Dr gt Bgswihe beveshis@dewabl ynewaha edestarbethdm dPre quid
detail and with reference to the draw ngs, wherein

Fi g0t eeEtIRBUWRTSBREREL L€AY ¥ SaRT&RPG&rent of a

separ afrRe YR%eRk iWh! Bud thiegu ?Qo%'d'e%(?tt'h%n YO &f

tray according to the present invention; Figure 2

shoas/$éAuAst ﬁ@@lalrﬁ*t@rc@%@rdé@& itonathey iiawentomy afor

[i gur | Crispti f

Ingg Féﬁlggfér ﬁ%élﬁg%ﬁghgﬁ%gggﬁbuﬁgiE%H§%CJ#E% at a gas

shd;wadgfacga$/ lcifq@i-d Ss eyfsr strod ag deay, S &t mprticular
[ dochRr LS 18,935 andd Law dJ Mok asy Ih A1 eam

and*&°1 1"qdi @1 A %St ream: The separator a conprises a

veehtmahnmyhmn@ﬁ'qumm$sslpkdwmntqyﬂn1nrpantxuuiﬁna&t

in the, sidewa f the Vess The .vessel f,_.t he
deﬁ?gf’éavgﬁ'ﬁfob] 9865% ]Tor?e AT %on 'ﬁcﬁon'prl seostoathg
gaskphaguaitd rsdpakaiuionldet ¢ 2 hetdhugl dond nsieq:tarating a
connected to the fluid inlet.  nozzle 2 and arran

508 S0 Ce AR S e R B PA EAL ey g o the
whijekrehti@hni ars wded |iquid collecting space. The

Iomer part 4 |s prOV|ded Mﬁth aliquid outlet 5. At
soREigisDes % oIS AP | qui d separati on

devi CeT%ae %n%%@ﬂtqwrw1QJJ oW NGRS crieedal res@®fe Bdetail
extends horizontally over the entire crqgss section of

t hangeyddh rafer@Rcedita dhce HRNIte WRISSter is a

furt he%‘l(g%@:%oﬁ.d%%@wél%ﬁfﬂén%ﬂ:aiwrﬁ b stemdee of a
arranged,” whi ch al so extends over the whol e cross

secePgradon e sAssls LthTive ISieRoitt A3 ket et prompker tray

according to the present invention;

Figure 2 shows schematically a cross-sectional view
along a line II-II in Figure 1.

Detailed Description of the Invention

Reference is made to Figures 1 and 2, showing a
gas/liquid separator la for separating a fluid comprising
gas and liquid into a gas-rich stream and a liquid-rich
stream. The separator la comprises a vertical cylindrical
vessel 1 having an inlet nozzle 2 in the sidewall of the
vessel 1.

The vessel 1 of the depicted embodiment of the
invention comprises a gas/liquid separation device 3
having an inlet connected to the fluid inlet nozzle 2 and
arranged at some distance above the lower part 4 of the
vessel which functions as a liquid collecting space. The
lower part 4 is provided with a liquid outlet 5.

At some distance above the primary gas/liquid

separation device 3, a coalescer 6 is arranged. The
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situated at sone distance below a gas outlet 8 of the
vessel 1. A liquid discharge pipe 9 runs down fromthe

wGemeneipg separator, through the coal escer, aPONgP10h€£052082

separation device 3 (see Fig. 2) and then into the

liquid collecting space 4 . The,gas/liquid separation
device 3 of this enbodinent is a vane -type inlet

devi ce (Schoepentoeter inlet device) , which serves as

a dade S;FQJ%\S(? |ex%fienis dper ba ke Hby | eeer Thee vepbirgpeross

i nl ganer OoriZo I h
ves%eﬁtqf%rﬁocncﬁ he 1n ‘?é“lt'él%%zzA@e %&% $ %(éﬁgﬁ IFQY%ng

| ormpalgtigrt chanblur Brey oé@@cmd@rybrgaséhﬁu@dt saaalration

S5 Brigia) sy My B0 bud? O e

opmmaxptssm%umﬂ1Qfmxheﬂv&sébls Thensetendafhesepbkstor 7 is

12 a xt.end horizontally, ractlca

e € SO e e o SY S £ 858 S8 b epeBopgatne
shamsmt hlI tre Bf@lii@fdi%ﬁeaﬂjetﬂilfpé earruas| dddn Them the
two vertical sides of the c betme n the mails 10
andeeP %ribp%?P%i“’rP%r‘f% |§/ %u?% 9FGeEur9ogng the

verdditatibdledeanes 14(saé raﬂ@edzbeameﬂhéhemﬁaethe liquid
and lower walls 12, 13, which vanes project through
th&@p]é?Ft's’rrb%sSWeo‘? t he chanber. The vanes 14 are

gr oupedrih geééhpiq@p&ns@;béiﬁatp@ﬁ dehipd 8hefothes. embodiment
Each vane 14 conprises | eadi n%]:ﬁed ge part 16

extl@mﬁ MRRRTEYRE | 3yn36%‘9\a¢%|§l‘f~ﬁe ‘ﬁh%@PQDBﬁEtPSr #A§ta

Ah ) € WhidhtHerv8S Na gl éeﬁﬂﬂﬁrﬁ?f égsawl(;a&aowe&é)catlon
|n t he ongltudlnal chanber, and an ou? part

extmq?@ STive t ware ot YRe pbh behdievil ae génﬁﬁélwaapﬁgzontally
@@r{&s%o@@ \%Jéé@; f)?&hstﬂz PR BL! ¥oboim bhext has the

out et neans t he separation device
'Hﬁpnmmﬁés@elO@gtbnﬁlmsbstﬂmbﬁérEZGhPéBdsDﬁpérVﬁﬁ@lcal

TS SO0, L COp £ BLT BB AL B VRS a1

coares cerldeer 3gatbntd st The 6f0atnushlpé@ ighpechvigded with

A S0 SUBL BFSc S SLRIERTAE PR1UE" 8"ESNCBhnBEE LA i he
walls 12 and 13 extend horizontally over practically the
entire diameter of the vessel 1 and have a trapezoidal
shape with the shorter side at the rear wall 1l1. The two
vertical sides of the chamber between the walls 10 and 11
are open with horizontally outwardly curved vertical
guide vanes 14, arranged between the upper and lower
walls 12, 13, which vanes project through the open sides
out of the chamber. The vanes 14 are grouped on either
open side, one behind the other. Each vane 14 comprises a
leading edge part 16 extending generally towards the
inlet 2 and forming a small angle with the main diréction
of flow (arrow 15) in the longitudinal chamber, and an
outlet part 17 extending substanﬁially perpendicular to
the leading edge part 16.

The outlet parts 17 jointly form the outlet means of

the gas/liquid separation device 3.



10

15

20

25

30

enbodi nents of a coal escer can for exanple be a | ayer
of vanes or a layer of structured packing. The

w@ensneBagal separator tray 7 is formed bet weerCT/pP®N4/052082

and |ower tray plates 20 and 21 defining a separation
space between them |In the separation space, a
plurality of swirl tubes 22 -arl arranged. Four swirl
tubes 22 are shown in the drawing, but it will be

under stRedcbhatsasr! bt EbRpassepetfb Béridohtas Sseppoditing
hundred swirl tubes can be arranged. The |ower tray

plm@@nﬁolgsaﬁﬁo@ﬁdﬁblﬁbtﬁrénéréﬁnﬁﬁgelpnﬁgﬁsV??%ﬂ%(§¥ some
ar&l %Q'grBH”gHEhCBEh@B WohB Betldid hméﬁ OfcRAEBcer

SW r . The swirl tlbes generall ¥‘e ave
cylbeddBB capnshapengAptt hemgphePafdoWhdthedi®) adw@ Fometimes

eachesW.LY £§b85 wﬁgeﬁé'gloguh A Eer ﬁé@?hé¥¥%e

(prrmary-gas) I's arrange one end of I ch extend
i nembbddement sl olfubecaadletsb;erot:her ford exampdds bt%réodg‘wer of

the_upper _tra I te h t of each
SMY?PQEUBE El im& ? |npar P%&hﬁggngg§§ B%Eh as an

ar r angenentent rtiifutyad $apa$atsratmawgédlstddnmaﬁ%between
rotation t luid flown | o t he g .

DoWREEF e oaof"% SR pqﬁ%ﬁ %rq 1%12 él]?’el% %re
arééﬁgegthﬂntbpawa|be@hebhetﬁwmrlIhumae Ehmmaqﬁtldn(ﬂpace, a
slits liquid can pass, into 5 e free |nnerc§p Serl
bePhBERLERE GQpp&FLidnd tHEREr %I A(-Es 9360 Be ? “r

al sgpbkubd geEMeRiowal i1eN tiet kirahe nigr, edutnnier v&ria]cebe’27
via the annul ar openln%_ %5h orned between t e6%$ 1
endngereReoswtipt: dfed 133 1en @St REU e F‘&ﬁfr}b Seﬁera
Ophi,RA2kLY sthe 1S Wible st Whes b‘éa%r*i%n? dANTRLE Qlowgs 0 Upesly

i n separate boxes, or can be provided with retu

skpLase( BBt ishBReVSIES Hd Hhene ff doRfl W&y ;f%/ Yukch are

toy %mf%lhh%oﬁrﬁr(%%ﬂdé%forﬁ%% i fdad <l rectdddh swirl
urther outl et openings 29 for gas fromthe free inner

spaube(g&condary gas) are arranged in the upper tray
plate 24 Q&E'ﬂt %u%‘ésa@%r%%a%% iyd Wy G Cadhape . At

with the outlet for gas of the separation
the upper (downstream) end of each swirl tube a co-axial
outlet pipe 24 for gas (primary gas) is arranged, one end
of which extends into the swirl tube and the other end
extends through the upper tray plate 21. In the lower
part of each swirl tube a swirl imparting means 25 such
as an arrangement of tilted vanes is arranged, to impart
rotation to fluid flowing along the swirl tube.
Downstream of the swirl imparting means, slits 26 are
arranged in the wall of the swirl tube, through which
slits liguid can pass into the free inner space 27
between the upper and lower plates 20,21. There is also
fluid communication with the free inner space 27 via the
annular openings 28 formed between the upper end of the
swirl tubes 22 and the upper tray plate 21. Optionally
the swirl tubes can be arranged or grouped in separate

boxes, or can be provided with return skirts (not shown)
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vessel 1 . The liquid discharge pipe 9 extends from an
inlet in the |lower part of the free inner space to an

wo@niose233p6 the |iquid collection space 4 . |t »ei/EPipe4/052082

under stood that other enbodi nents of a centrifugal
separator tray can al so be useg in a separation vessel

of the present invention. In a tofdance with the
invention, a liquid collection pronoter tray 40 is

ar famgédgbéheedn quhie \aaude setoppelainy glasdend entFmnthe hree

l'iquid _callecti.on ace 4. Preferably the vertical
spégpﬁﬁ Bg€ﬁ§eﬁntﬁ%%q§ﬁ§9 gﬁgeo J?ﬁﬁ vane -type inlet
devi cerdrahdrt batlgpeopendnafs L9e florqujak cddreciieonfree

0 ORBLS! bR, 255, SA) | LT D A0S 1 AT e

\éet@eyt peateoild egulets 24t erd rztgerarmfjiiai g]&ﬁaﬂ:e 39
uring operation. 200 mm and nor refera 50 mm
S CoBRaPaERad R VA TR AR Eh for RErD G W sigparat ion

1 hassaidnaneter of 2 and the inlet nozzle dianeter is

250 mm_ A suitable liquid collection pronoter tray 40 .
can fofhexarfvddhelisshregenpiae & Cat@@ithiizgm gn inlet in
Patakl ebuRlratett43r G il 6 RRINGARL B Wit @tet in

conforming to the vessel wall at those sides that
appheadh auid weddEictign SpRse Al-ates are tilted out of

the nori2gRbal ppl atse Milddd R ddd LA finddk d 6r &
paper plane of Figure 1, and have their |ongitudi nal

di ceottirddf ugerlpswgiacdtar ttrahegppars plmeizgd Agur e

1, . ea gi taudinal_ .si f. es runs

subc'ése gngﬁgloﬁyq%érs%}oﬁ%fyﬁ% e&?egsleﬁ%tgina 1 tilting

angl e iIn swuifrcaemte wotdl Ithe |inpuend: ian f |ow dowdha¢eblection

OnEDBGRY Smlb P ALA MBI PN AN e soer
angled ceS® taatdl ythe Hel quid iowgl e o spaddned - .
%50 abesl NS el S B Rec AP Lower en
overfl apd vaneshiyig erllidte demnines Rsarshovime gppéehaendhef the
liquid collection promoter tray 40 is equal or larger
than one diameter of the inlet nozzle 2, otherwise too
large fluid velocities would result in the intermediate
space 39 during operation. 200 mm, and more
preferably 250 mm is considered as a minimum spacing.
Assume the vessel 1 has a diameter of 2 m and the
inlet nozzle diameter is 250 mm. A suitable liquid
collection promoter tray 40 can for example be formed by
an arrangement of 6 parallel plates 43, each plate
being 400 mm wide and conforming to the vessel wall at
those sides that approach the vessel wall. The plates are
tilted out of the horizontal plane, with their tilting
angle in the paper plane of Figure 1, and have their
longitudinal direction perpendicular to the paper plane
of Figure 1, so that each longitudinal side of the plates

runs substantially horizontal in the vessel.
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tray 40 is optically closed when being | ooked at from
above, like in Figure 2 . It will be understood that

wo besoeasber and tilting angle of the plates caPChEP2004/052082

varied and optimsed. Tilting angle and number of

pl ates determ ne the |lower I|i % of the height of tray
40. For 400 nm wi de plates 43 af 10 degrees tiIting
angl e the height required is only ca 70 mm

paral | 81 sE@ddnFdAEAndorngle & fsd’ffrfslqlcﬁi\}-’ertQ |a1klé>w liquid
pa%?%%ﬁ‘&o%h%%% W G éﬁ A% tdLandd Aud rafad Ngs 4P

surface of the plates to th ui’d col l'ecting space 4
bekgwinisé |g|a§u|fd0@@4ﬂgemantnqﬂld+mt@wrtwaayd540mTtHee column is

|
0858 48 SN RS, SR B Wiy qoang ien
vatde- hyop:azomllt@tl @winee i3 IRrsssdpmratdY degr eas), Iplq&ufelrably

O 2P oAt o RS, PREIEHET L AR Vane plpres

or lo@etrdtaiporinofa ;slham@sleﬁlﬂuhmlmamas: tdwe giosm bido tiyhdorthe
id fram.the t, of .the nlet evi ce t,0 pass
s JY o b e ashaind B0en Btd Teded S £xom
undwos;feQOQ,l}déo\&elvesrLgdﬂwtz Ootierw T agamaid sstodod hehat the
pl at e are S0 _passi bl e.. The arrarézlerrent of

caf |tea]1t|13P95%6( &Ff PR Hesh C%g@ﬁt}’?‘rled and

th%pztrltmls%cg TA) t8 rg R e rdriy Rfsbehich pEatds a@éneélrmme
to inner surface .of the wal] of the vess@ It c

dedheadiwal lamignGE ddi R ARE &t et hg’ af]f“‘PESEQQ mm wide

the il 4png tl@'d@;}re%éja:slﬁlr{@%rﬂﬁ?é e@hér3heﬁ§ht required
shown for two of the plates 43 at reference nuneral s

55 isTienlafda & I é)aarqlalf@]eralf%%m%?f&%% ?hortates
flQy LY RNEN 1he RASSAORSs S WGy abhPeh 1iquid can

desirable in particular at Iarger tilting angles. The
baffflices fssvncatrhe ftorP thar kR grerat e osfl%%s vegskhe 114fgid

pl
P BB SR PRl el b S ol onoces

bettwean B0 and 100 nmwhich linmts the total height of

;88 Hﬂ%ﬂed pclcgtleeé:taiso%I{Hmr?rtﬂféye@oéﬂnéﬁéseﬁf@ﬂd

perpendicular to the main flow direction 15 within the
vane-type inlet device 3. Preseparated gas and liquid
exits the vane-type inlet device in generally transversal
direction. It is believed that the shown orientation of
plates 43 minimizes the possibility for fluid from the
outlet of the inlet device 3 to pass directly through the
passages 50. It will be understood, however, that other
arrangements of the plates are also possible.

The arrangement of plates can be mechanically
supported by any means known in the art, e.q. by a
support ring 58, which is attached to inner surface of
the wall of the vessel.

It can be desirable to arrange downwardly extending
pbaffles at the lower longitudinal sides of the plates 43,
as shown for two of the plates 43 at reference

numerals 55. The baffles 55 impose a larger resistance to
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During normal operation of the vessel 1, a gas/liquid
m xture of typically 0.5- 5 vol % |liquid of the total

Wooos0es96 i n particular 0.5- 3 vol% or 3- 5 vPAPEP1084/052082

fed through the inlet nozzle 2 into the inlet device 3
The curved vanes 14 interceprthe feed m xture, and

gas and liquid are preseparaieddue to the centrifuga

force exerted by the curved vanes. Liquid is

ac @a@sulfdioad nen througindhermb sséddes fYbmulnkclvagen thes

in de%&%ra@lediirqe%aixg{}’cﬁ% Saqul |t¥il|5§t{;iji((? n&’r@féé’ The

gravity genera wnward. s al so ex eral

di bedfitfilers, Sndarl,t ifmat elhe upweardsiormitofiftlee veapsayi hgand

on _t-he vessel ,.wall _ so as initially is_deflected.

GoREER 3 it PHn UGS 07 ot TRASSTh TheSdinent, for
| i @athp IEN®e lup d @l rinhel mane and perefeeibevbetwden 50
consi sts mainly .of gas with typically 0-2 vol% non .. .

- s@ﬁ’éf&t%é)d 5t %%&Hﬁ‘%{%%k}%uﬁﬁtai rpebjagztﬁ % a{]h%- jiquid
voldéale cleidry Y%bmdEse fl 2y D upyer éiss i thame2oessaml

fromthe inlet device 3, is redistributed over the

vessel DGRy SEMah QRRFGL 19 ShithRiesSRl the 2 9as/liquid

Pr @SS AT Afassl 1he onad 8pses Biqhid 0SAtERE Eoead
then passes the coalescer. If a mesh pad is used for

t havigd ieyc e st SHHVAT | Or Fryuvrely, ehe’neskophd is fed
| NGB e diPRbetnSl Z8 0F {AE8 thaulh gt NQEGBEe 3. The
operation, i.e. when operated in the high gas |oad
reglurrest ey otisinneert. tie 15eed sninfureunepngagas and

! Oéﬂﬁlﬁ%{sﬁ %é%ﬁef%éﬁd@w o5 the @@ﬁfﬂmﬁa@rfa&e

t enpotar | eed rate to t e vessel, such as at
exgrged Hey Mewh paevédincanens bianidtipoacgemglated on the

COYMRLaR e A 2 LA Wl Tigd et psepal PLEE i SBhbection,
andthe separa%e iqurd showers dOV\% in the vessel
fr emd habssiugradly | sinke dwghtgagrévityregnesalhy downward.

me ad enhances the icje furt ' :
[ n%}’}é aglescoone alr%/s' g%lrg/Jf?%%?g s@%%?g %%}ri:’ dggﬁcgfgﬁgpﬁgg}
t haxyswd rds t Ubes 2Ptear r ohpiygimyeoentheésvespatt wdliosome gas

R S S8 gl Bo05IRT. PRP®aAT: £185L°BYuhlE ras
together with the liquid.

The fluid above the vane-type inlet device 3 consists
mainly of gas with typically 0-2 vol% non-separated or
re-entrained liquid, in particular 0-1 vol% or 1-2 vol%.
Gas flowing upwards in the vessel, from the inlet
device 3, is redistributed over the vessel cross section
under the influence of the pressure drop across the
coalescer 6 at location 6 and then passes the coalescer.

If a mesh pad is used for the coalescer 6 as shown in
Figure 1, the mesh pad increases the droplet size of
liquid during normal operation, i.e. when operated in the
high gas load regime of gas loads above ca. 0.15 m/s. At
lower gas loads such as during turn down of the operation

or at temporarily lower feed rate to the vessel, such as

at A<0.1 m/s, the mesh pad functions in fact not as a

coalescer but as a fairly efficient separator itself, and
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agai nst the inner wall of the swirl tubes 22 due to
centrifugal forces. The gas preferentially flows

waipwanesoé n t he axial part of the swirl tubes PCT/EPINN4052082

| eaves the swirl tubes 22 via the primary gas outlets
24. The liquid is driven up in the formof a film
along the tube wall 22 and is a4l owed to flow through
openings/slits 26 in the swirl tube wall and/or

opaiheNGepiraied el dippersiesk ©F ddven Sivhrthé UbeSséd from the
flowinto the free inner space 27 between plates 20
and@sh side the swirl tubes 22. A certain anount
of "secondse/"'hpS d&s Al S CRddimd BhONGeyh tfadhenhances the
liquid into this free inner space 27, The liquid is

col8ideiEEnGY te FoueiehatePa¥athenf et PAnseCIpaREY
an%ééc{qg%ch&i@ ddisatd O discharge phpend tRikthetubes 22 a

l'i qui ection space 4, W thout again comng into,
C OrHGHGAT ¥ni Nt AV @IRRN g kS f1eRa Fieed hE @ Ul § hgagel¥efne TRW1rl
sec Y2 [ a t 2
Fo T S B T e 1883, P, EFha dutwaraly
whergaiinst stheeldisthen wakl pof nelng gasrirbubeselprduar o
gas qutlets 28..Th asnl [ e V|
Phe gt fedr Rl T LA E SR RaY BE8ks " bBuaras
Separ athor axfal theert nef htipadsweanl beulaes ahgedndndbeaves the

[ enoy

shown) ., i ch n_serve to further L qyi,d at .. .
o, TR 72 VER ViR s Lithichet (Bl Bahg h Y HRE' Liquia
pr eisepir it hp qin delie absyershl a yf ekt abgn§r ohet hebe wall 22
vane -type jnlet devi and sone, of the pres rated.
gm§QHI#g#?i$b%ﬁﬂwﬁ@w€ﬁ§w g%EOVgﬁu?Be?ﬁﬂgﬁgggEgﬁ %Eeln the
uppsfisurf@se will hendjopi dpenihgst 28napr onet appetragnd of
anda filmof liquid is ' Iovvsthroughths7

) d, whjch_f
pasiy e DL dowreRr 1 ngénfﬂgoth%iErgﬁlFBB?Foﬁ ace

spasewddie pigtés 26 ahdhot pwsuts oaet BRel s@ilkd tubes 22. A
coll ection space 4 via the liquid outlet 5. It wll

| | _ :
be GRTed R YR HRL OF heSPFOUTAT¥ ol PREL F8n2pPBnEREE 1Efaflong

can, alisoctee fo4ued bytd bhoberree [nawer Bpaber 20f The liquid
tilted plates. "A practical limtation for plate width

canihecehbeatrod b Bhemhpvee PArthefveBsefress ipper space
and flows via the liquid discharge pipe 9 to the liquid

collection space 4, without again coming into contact
with the gas flowing through the vessel. The secondary
gas flows via the secondary gas outlets 29 to the
space 30 above the centrifugal separator 7, where it is
added to the primary gas from the primary gas outlets 28.
The gas is removed from the vessel via the gas outlet 8.

Above the secondary gas/liquid separator a further
mesh pad can be arranged (not shown), which can serve to
further remove liquid that has been re-entrained with
secondary gas.

The preseparated liquid transversally exiting from
the vane-type inlet device and some of the preseparated
gas will flow downwardly. The liquid impinges on the

upper surface of the liquid collection promoter tray, and
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500-600 mm Suitably, the plates are 200 -500 mm wi de.
Atray with wider plates is easier to manufacture and

w@emsioeisse bett er shi el ding of the space bel ow, POTIEP2004/052082

requires nore height in the colum. It shall be clear

that instead of a Schoepentoet inlet device 3 as

shown in Figure 1 also a circunferential vane inlet

devi ce as disclosed in WD 03/070348 can be used. In

t hias fddge ofl ilkeruiid tise farrmmd nethidt Hapg ehrougle the

m § ter i 15, h
PefsRgit ol Sy e B RSP, foh Mpace.

st r eamfhar é:‘aﬂmd tied wirtthalnahven viesse|the anisyerd atdylection

(radiall )ﬁ) ar, W|th at I e st atALdd a_psversal (radial)

vePSAEy % Smfontdist gas and |iquid streans are
dlrectad mdmarm@lﬂnﬂeﬁﬁﬁndd\mﬂdtzﬂhhrﬂﬂqﬁxﬁtdmﬂleqﬂ1dn
col |l ection ace idwll_.subs entI ener a|

si Wof%’tt%e%% Udife TR Ggq%’é y}(?“ Gt sB" gower

dehhegiead diowmecrsﬂ )p]lwtetshe vessedt wed 1 . 1 et 4 & Do dfos plate
recei ved and guided to thellth%éhcollectlon space

t h&'1gkde GRAY 1% thfe 5H7q‘h|%|f ¢d ¢Yh 1 e ef %?%@7 "often
ang oloh& oxP Inke.Cterd ddpiuy d dise b Ll slech f& omdjum\o Off wide. A
vel ocities. The separation efficjency aration
veddalys Wigh idaalP ey rJe'?at%%?ﬁe’éatPP H%ar@:‘bg‘%?%l‘éF%b‘P?d

| Ny RASREE D %ﬂt@t adf @1 P Plof ¢ALUgh &0l hETST ONbut

promoter tray. Wiere maximum efficiency is not
r eqEquedes MOT\EkIh ) 1 ¢l WARer ease the

separ atftO&,hfaaﬂa%é Yo 1da 2 ﬁ’}?ast?einsﬂﬁé‘i@utgf‘pé'téchéepé\ltoeter

gas/ i quid separator conprising: a vertical vessel
hawnigatardavmce& 3 s sshyast | iguidowrst Lrelsa das/ i quid

x%ttd WGP ardAnogeh e:@é{"l%‘? aé’eéf'&l:lo.y:‘@!jci‘n

separ | On evice has an in conmmuni cat 1 on
vv| WO ta3/ A7HI348 ofan Hee vese] |, Imndhias @@wetl#@gnsnf the

L
is pre-separated in the inlet device, and pre-separated
gas and liquid streams are admitted into the vessel
transversally (radially) or with at least a transversal
(radial) velocity component, so that gas and ligquid
streams are directed towards the vessel wall and not to
the liquid collection space. Liquid will subsequently
generally sink to the bottom, and some of the gas will
also be deflected downwardly by the vessel wall. The
liquid is received and guided to the liquid collection
space in the same way by the liquid collection promoter
tray, and the collected liquid is shielded from high gas
velocities.

The separation efficiency of separation vessels for
natural gas treatment can be considerably increased by
installation of a liquid collection promoter tray. Where
maximum efficiency is not required, the invention allows

to increase the separation capacity of a vessel

(throughput) .
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conmuni cation with the outlet neans of the separation
device; a liquid collection space in the vessel, bel ow
w@oasiozs3dé ui d comruni cati on with the outl et neR@EEP{004/052082

t he separation device; and - an outlet for liquid from
the vessel, having a receiving end in the liquid

coll ection space, wherein the ééparatlon device is a

vane inlet device, and wherein between the separation
device and the liquid collection space a liquid

collection pronmoter tray i® Jarkahg®dS forning a
receiving area for liquid inpinging on the tray from.

above and having a passage for liquid received on the
redeiv@n@aa%iiquidlsn@anaﬁdma¢¢mpﬁibim¢iection space.

2 . The as/l.i d S8 accordin a
it e @ (R TIGH 0SSR RS rhorbiot (gr e ds/Liqui
optiicadune ;cl osed mhen bei ng | ooked at from above. 3.

Th [1i d, t di
wher I G AT S S S St falbdg i fuie the

an vftrsfsfé’]germﬂicwfs@a’lﬁﬁldm&ﬂeﬁ@e thadéednothlet ihefluid
hori zontal pl ane. e gas I|qu%d separato

acé%W@NqR}QQF%ﬁ%uWﬁ%P rE et he p?%?egeﬁﬁgL and an outlet

| ongidrsdi s i desadorpzomal 1 yexépadhvedi §ashend llqu:.d
vessel, and wherein the plates are arranged with thei

| onmgi t @ Rt S tekohgas Prom ot cYeBE ks  aBovenand in fluid

ga%dnhﬂmpcé@p&q aj Ofn aCeo! Sh et OnEhAk ™8 fhe. s@Eﬁ!&St&on
the plates overlap in horizontal direction.

gaslavigifd separator according to any one of clalns 1-

5 wher gf mf%é'wiﬁeegiéﬁ%w@e piﬁ”@ﬁérvéﬁgé!l(:oﬁ@@&ﬁsand in
to the circ erence of the vessel . The gas/|i
sepansitdreayeor deagl e whyh oblee o@u'élgtn@ein%‘)f\/\ﬁéﬁel n

t he e%g}aeg ﬁa&é‘éfé?t hg,gas/liquid separation device

i's arrange pre -separated gas and |iquid
transvarsatliyletr fHwrhlaquidnEvenstheveessely having a

receiving end in the liquid collection space,
wherein the separation device is a vane inlet device, and
wherein between the separation device and the liquid
collection space a liquid collection promoter tray is
arranged, forming a receiving area for liquid impinging
on the tray from above and having a passage for liquid
received on the receiving area to flow to the liquid
collection space.

2. The gas/liquid separator according to claim 1,
wherein the liquid collection promoter tray is optically
closed when being looked at from above.

3. The gas/liquid separator according to claim 1 or 2,
wherein the liquid collection promoter tray comprises an
arrangement of plates that are tilted out of the
horizontal plane.

4. The gas/liquid separator according to claim 3,

wherein the plates have longitudinal sides horizontélly
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conponent into the vessel. 8. The gas/liquid separator
according to any one of clains 1- 7, wherein the

w@amsegee d separation device is a primary SepeCEHEPDNG052082

devi ce, and wherein a secondary gas/liquid separation
device is arranged above the_pianry separation

device. 9. The gas/liquid separator according to claim
8, further conprising a coal escing device, for exanple

a RESANFAAI Bet hben Ve edni mady vied ssécdhwamlates are
Sepgi-ahyen %Gi\thC%%egrl%é]E'l%u%%{Al' P SRAANYUL to each

according to claim8 or 9,7 further conprising a
coqktbecgi-ng device, for exanple a nmesh pad, above the

CESTUREY SR Jepsecl SRR SIS ox o,

sepaeating thegad/altieguiodremibapurie, hb: i Adse: aelc cbirmt oty dro.

oL BT the MEVRAIE 15000 LUGTE R0 0Y Y o
claims 1-5, wherein the liquid collection promoter tray
conforms to the circumference of the vessel.
7. The gas/liquid separator according to any one of
claims 1-6, wherein the outlet means of the gas/liquid
separation device i1s arranged to admit pre-separated gas
and liquid transversally or with a transversal velocity
component into the vessel.
8. The gas/liquid separator according to any one of
claims 1-7, wherein the gas/liquid separation device is a
primary separation device, and wherein a secondary
gas/liquid separation device is arranged above the
primary separation device.
9. The gas/liquid separator according to claim 8,
further comprising a coalescing device, for example a
mesh pad, between the primary and secondary separation
devices.
10. The gas/liquid separator according to claim 8 or 9,
further comprising a coalescing device, for example a
mesh pad, above the secondary separation device.
11. Use of a gas/liquid separator according to any one of
claims 1-10 for separating a gas/liquid mixture.
12. Use according to claim 11, wherein the gas load
factor is 0.15 m/s or larger, in particular 0.20 m/s or

larger.



