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FLU D | NLET DEVI CE, USE, AND METHOD OF RETROFI TTI NG
Field of the invention The present invention relates

wo oooa/ofiswi d i nl et device suitable for introducP@DER2006/068728

m xture of liquid and gas inte a vessel, to the use of
such a device, and to a nethod of retrofitting a fluid

i nl et device. Background of the invention In many
installations in the upstreamor downstreamoil and

gas i rdusbr yNLElmepEvatEandspet AuohERTEAD DRABRETRYFITTING
is required to introduce a mxture of |liquid and gas
into a processing vessel. The vessel can be a

sepaecatii o8 vessehvdesigned to separate the stream

e.g. a_natural gas. streamco i sing oil d/qr ,water, .
o PrRa Brahe o R TRE TR LB 0% 8l n BNl B e tevice
gashliitguid €ent agtirpguvesgeh mhxwhkrehogasianddl kgdi das into
are counter-currently contacted to exchange heat or

matt 8ESSRh’ ekaAnple BFSsBENSHCGad/ PRYUFE" ¢ H?aEPlﬁgmethOd of

vessekokrstaihgagt Fonabi eA1er destkklation col um, and
a particul ar exangle is a vacuumdistillation colunn
In aﬁkgEﬁHpﬁfpﬁnF 8niBHANEACRhe clains the word ' gas'

is Use@ntﬁaﬁ9f§ﬁstglgéﬁléﬂg 18 YAPOUpstlBaRr derdbfnstrean
introduce a mxture of gas and liquid into a colum or
veSse| andoggal LBdUFRFEL €B9TéeslarBIuBBATOThEFE AL e

di f hetueptyt ypes:af rbpletedevbCceac r¥at¥eng hflxture of liquid
conpl exity and performance. Some inlet devices

cofpfli g8SotnNESsenPraFrrySéBAsVSEset -aTspl HSASplafan be a
whisghakgrarhangsdeh ngbbeghbawpat Bephrbhe PhXtWEgehhate .. a
flows into the columm via an inlet nozzle. The splash

pl ABEUBRéaksSt RETABHEAPURT 6F L0HeOl Af PBWY A§ YRFEam 1akd
gUig%ﬁléngnge55§05§rEBHédSTh@t@EQEEY kA Q?EbeM@ gone
distribution of the inflowng mxture in the colum.

O Hep/iLafet ddegntestane vespghednsubhchhgasaand liquid are
Sué%ﬁﬁ@&kabuggéﬁt1¥5QBQEQEEQB QB Ekthg?@ngegﬁsor matter.

i sachi eved, in particular enploying centrifugal force
onh&An example of such a gas/liquid contacting vessel 1is a

fractionation or distillation column, and a particular
example is a vacuum distillation column.

In the specification and in the claims the word 'gas'
is used to refer to gas and to wvapour.

In order to introduce a mixture of gas and ligquid
into a column or vessel, so-called inlet devices are
used. There are different types of inlet devices, varying
in complexity and performance. Some inlet devices
comprise or essentially consist of a splash plate, which
is arranged in the flowpath of the mixture that flows
into the column via an inlet nozzle. The splash plate
breaks the momentum of the inflowing stream, and guides
and deflects fluids laterally, to achieve some
distribution of the inflowing mixture in the column.

Other inlet devices are designed such that a

substantial (pre-)separation of liquid and gas is
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curved guiding vanes. British patent specification No.
1 119 699 discloses a particular fluid inlet device

wo ooo7iomtsuoduci ng a m xture of liquid and gas i PCDEPR2006/068728

distillation colum. The knowa fluid inlet device
conprises an inlet rom1channeI having an inlet end
for éecei in the re of g gu id and

i

e m n gaﬁggagdfa ce on
pl GrarFty Of uP@E 8Fn8 Yanes Bl acBGToh&9Bent il
theuﬁvhérgahdmggthEneelet fl ow channel, wherein each
L i nt L t t d
{ane CRTPLLSes, anch It SLeePk 19, PaLl et £nfl 0o ORI g, occo

ouawardtycdirecredidefheeti agvpaet rofhentpbeneepyi Agmixture
flectlngdparts of eacgﬁvan are arragged in such

and _d
a Réy?%ﬂﬁﬁdtﬁ vaAg RF8reeptstandebEpIet? Part of
the m xed keednstream iandti secapabtemptietfeghi nglat flow

aration between |iquid an apour by inertja and
ce ERPPE abaVngeanDﬁPﬁﬁB ﬁBgnéPEOEEFﬁﬁvbﬂga h?xwaﬁéure of
of 19ggsiandnhi guk¢d ksdsupphiedit eyt be takekdngzzhiengf vanes
colum, which is.in fluid communi cation with the inlet

enBlefethanfnPeliindvibe. OFhervaheddarBecipvell §504schgnnel,

defrhectihheaBhX{Hhe @ehp@ﬂgby aﬁhene8@eg§thﬂgt 8rt
direction of flow causes a Ere- separation of the

mi REGPRALATL Ravarfiguiaei snieFceBdoft othRelBbREaTEOW

surharge0f Lhe ¥ansuthsreby &oraikpggagbeadbdihbCPatil Mrne
stream ng on the concave surface, and a gas-rich

st FBARTFRPERBIT @REi ABELC6F 1RfiePahE FeP T cRaARel 2Bt ME8N

tWer¥angsd ﬁ£t§ﬁchh§ §Bge€H§th€M§ Leht theceutbet and
channel ; the liquid-rich stream noves downwards in the

cofffhetihdePat heOf nEhaehéscef LgpavFtycatheredsiehgapable of

gaéEEQBt§Bge§”EEb9%§tHBHBEQ§wéQntB@qGQBUHHd bﬁpéur by
speci fic enbodi nent of the known device a |iquid

cateArhgachafnepnisipgahgédrae-the trailing rim of
the Vaﬁ§r9§§p§89h89|@ﬁeEQtEQS Qahﬂx££9$'gfr QE'QHd liquid

along the vane. This channel serves to discharge al
fl@hguppéypd tﬁatheslgéggrapégle of a column, which is in

fluid communication with the inlet end of the inlet
device. The vanes are curved so as to deflect the mixture
outwardly. The change in the direction of flow causes a
(pre-)separation of the mixture in that liquid is forced
onto the concave surface of the vane thereby forming a
liquid-rich film streaming on the concave surface, and a
gas-rich stream in the remainder of the outlet channel
between two vanes. After the streams have left the outlet
channel, the liquid-rich stream moves downwards in the
column under the influence of gravity, whereas the gas-
rich stream flows upwards in the column. In a specific
embodiment of the known device a ligquid catching channel
is arranged at the trailing rim of the vane perpendicular
to the main flow direction along the vane. This channel
serves to discharge all of the liguid that is separated
by the vane sideways, i.e. perpendicular to the main flow

direction.
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by the vane sideways, i.e. perpendicular to the main
flow direction . Another inlet device with curved

w@ooodiomFivanes i s for exanple a so-called vaporeT/EBPI0N6/068728

e.g. as shown in the brochure-"Bnternals for packed
colums” with Nunber 22.51.06.40 - 1I11. 06 - 50, by

Sul Ch h 18 ATV I let. |
cabooy ABPTLE b £0, BR95e A0 PEn ATk Chi Dbl otanl? 2 cox
taegempnalhysbntalnhé capuun, hand, aecyrved Ehbeh fhowhe
t end I he i nf
o DR uEhr S SOt G aT ot DRnRECEFanko EHERE G Dean oHuHREF

prBQSBDaDateOaHdIdEfDGCP partsyofbul berntXeutechpwandpage 18
t he cg @re of the,c The sane pgge 18 in

S S er by oERGH 8 ol B bhons o EEERSh| AgRIpLAEE FRef mixture

deybcenaﬁddacéhV%aagéntmhenydeMtsetheYeblamﬁthgﬁdialetrved
devl th cu ved uidin%évan s is nomn from

I nt@ ﬁEt nél © %Pﬁﬁ appriicat FoR"di t pbBP?Ea?FBﬁuNBerence

W0, 63£ 04034 8umAn Cﬁp@éﬁaﬁhlaﬁﬁgnﬁhﬁésOél@n§|@Mblﬁhﬁbed
device is the total remaining_liquid entrainnent in

t hePgagsti Pes- FﬁEaF@ﬁﬁlﬁPﬁgdPﬁ&ﬁFH Boht 8nPfof "EhBIghsTe

f1 eWisAgdENt Bet BENEOLUBR OheVEESEhn.tYypi cal |y upwards.
In inlet devices including a guide nenber such as a

spl ash’pPat@nerPRESpaft tEuFae %u%E?9e€r@9hHFﬁga%%ﬁeSh%WS a

smabbespOhshapdgtePahl e0f abhecki ghdacanyeghnkSinlet
preci pitated onto the gui de nenber and flows on a

suffdéecof the gui de menber into the col um. However,

part ofcthgnatheadynsepanaledel {,abhdcigvEs- §ﬁ§5§h@99anes is
whi ch re-entrainment occurs generally in the region

whéw@wga§r9ﬁdIPFaanatspwéénﬁaF@aveapﬁélFﬁFéPnd@vae .

RepgR1EaLPMBAt NbS RoYEAEpaAbsggncern, including in
distillation and separation applications, since it

presents ATPaFgeRt| PauAECFoRdOE 02 dBWAYt f BhRT eday pRenis the
Re:gntfalopent : hQwer sut hecpyehahhefePaRath@Ngas, 1i.e. the

efficiency
remalnlng liquid content of the gas flowing into the

column or vessel, typically upwards. In inlet devices
including a guide member such as a splash plate or in
particular a curved guiding vane, a smaller or larger
part of the ligquid content is precipitated onto the guide
member and flows on a surface of the guide member into
the column. However, part of the already separated liquid
is re-entrained, which re-entrainment occurs generally in
the region where gas and liquid streams leave the inlet
device.

Re-entrainment is a general concern, including in
distillation and separation applications, since it
presents a larger liquid load to downstream egquipment.
Re-entrainment lowers the overall separation efficiency
of the inlet device, since liquid that was already
separated on the concave side of the wvane, and that
should ideally find its way towards the bottom of the

vessel, is still carried upwardly with the gas.
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of the inlet device, since liquid that was al ready
separated on the concave side of the vane, and that

wa baaldisideal |y find its way towards the bottoreDEPLI00&068728

vessel, is still carried upwardby-with the
gas. Cenerally, re-entrainnent is expected to increase
at _hi gh |locities, which are e.g. the.consequence of .
o APREal Fon 6f cabEBrheral TaeReabhrachdr TRt a Rt nion
oceapbedtlesg wbmcanaoéfshgrethestahbaqhencelbfls
esired.to, be e to operate with,|l ower entrai nnent

RN B nP B ePE VB aehnE CFR AP HAGT OB, CotRmAry BFe
t hectowpest oa.fn aﬁC@hdaﬂﬁshmtéhlhBEaDE§S€ﬁh |nvention
there is Ero i ded flud inL et device suitable.fo
i ntroduti hg ST XEGr ° 0PI FHUF d8nEPGREFnt bt %%@%El
MhéﬁhréhﬂhéntntﬁhndﬁMberménWﬁtBe§résgﬂtd@nﬂ@ﬂbﬁév1ces.
havi ng a surface on mhlch surface a liquid filmis

SEHE LY s HEopBFat i on, and having a main
dlYECtE@na@&ogéén&éowhahoﬁgetb€e§©ﬁfa§ﬁveﬁﬁﬂomh@h@té is

the guide nmenmber .is provided with a |iquid catcher

chﬁﬁﬂ@Fd%Qt@néﬂHbdfFBH?SndﬁﬁﬁF?e§H+56§F?|Sﬂrmﬂ?ﬁrOduClng a

respeetirtoctheigui deanenggrs tata dowaskteeam position,

and wherein a virtual |ine along the guide nenber

beteeR theldpsPieant'pBarei 6AMBAYSERe downstream

posi ti gngdeytahesHEFonnt hegmai Budikest banwei cHasutkove 2

Apgllcant has realized that a significant nechani sm of
efitidi Arehit 18f PaFPeRly sEpAPated Pl qBPErPRE B gadnd

OCEH{$n tatﬁglﬁ|8§rQEtEB§ 5@09@ si Rh 8l devhgesnesyGhrase;

at the frailing end | ecting part of a curved

vane. qﬁﬁswh@r@hﬁrEhﬁnﬁﬁid?smﬁﬁbgédl%ypﬁﬁglﬁﬁémﬂh@h a

acf9ssié &thh@@eEﬁaﬁnéﬂqgkgeﬁahﬂb'§r9ﬁe§§nhp99ré9ﬁ

gui de nenber and/or fromwhich rimliquid | eaves the

vaResifibsh vfthheegascintehehpnpetddepprebeknbanaf gernstream

GBods 119:099hlhopaepCipss bhecend 1igLokiLhg YROCqyide

which I's vertical when the main gas flow is generally
member between the upstream position and the downstream

position deviates from the main direction of gas flow.
Applicant has realized that a significant mechanism
of re-entrainment of already separated liquid into gas
occurs at the rims of the known inlet devices, such as at
the trailing end of the deflecting part of a curved vane.
This re-entrainment is caused by gas flowing across a
rim, where a liquid film is present on the guide member
and/or from which rim liquid leaves the wvane.
Most of the gas in the inlet device known from
GB 1 119 699 flows across the end rim of the vane, which
is vertical when the main gas flow is generally
horizontal. In prior art it has been attempted to lower
entrainment by placing of a vertical liquid catcher
channel along the vertical trailing rim, e.g. in
GB 1 119 699 and in International Patent Application
publication No. WO 2005/018780. Applicant has found,

however, that the presence of such vertical structures
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hori zontal . In prior art it has been attenpted to
| oner entrai nnent by placing of a vertical liquid

we@adchersichannel along the vertical trailing rP@I/ER20g6/068728

in GB 1 119 699 and in Internatboral Patent

Application publication No. WO 2005/018780. Applicant

has fOEE however t?at t he ?resencg of sugh vgrtica

st FOCtUFesft el FUPS 8T chfise"bf “FRYehtf af'Hiveht, “8Ge to
theldtsthabaecefothéh@agaslbWOMybyhéhpeppépémdumakar
orienta gn with é Eard t,0 thﬁ mai n,directi ? gas

f1 BM-SAFE6; CApBIFeantInke Fou BetﬂaﬁntﬂéFSC éoﬁno gas
upvaeds Aoksee appnnqahd hastbhhdathsatchefecaﬁnehSupwards
whi.ch can | ad tg i qui d beng 8 ed out of the EB
parPT6F PRe %EP% cal' ¢RhhnerlafdtreSentrarfied; Bheh” car

t hough thelugpes Eédn@fphbﬁe@haﬁﬂebfl5hé|9§§ér fceraasf the
Pat ent aggllcatlog No. DE 10 2004 Q18 34 Ah
di ¥8rbie CB@HE? IPth6?|§6EF%Fn€ neSV Rl et aBg cERppuPPer

whigh biquhd enbeher peckebscare arranged al ong the
upper horizontal rins of the vanes. The liquid catc

pocket SSERERNHAFR"Fi ABP W FACE AR HﬁrnD%lF%c@p%ﬁ 8%895§1 Al

flawschpseenkrgshethenet port henthguisdneat eher gbanpel sn
of the present invention do not extend in [ ine with

th@hhﬁhnlaﬂPéétF@ECGPrgggcﬁﬁéﬁ/aﬁﬁpPFEéﬁgeﬁaélpﬂﬁtEQ? upper

reabizednthat ranki gui dheat,ghesk. Chaen@th§dac§th@bl§ockets
means for preventlnghreentralnnent Liquid is cau

anBxhenfleast 1 part VaFRythai Bednt BharaS1ansPdednf f%@w In

vapgnbyathecgatehsr thm 1squithataatnbeashapael sobrt bge
gas i s not cross-ffOMAng over a rimfromwhich liquid,

caRTBECBAr iNBENARAY. ATheOExprESEFoAN| L 0PdWEARchRE main

chgggggthgntgflggguggogny means that forces |iquid
flow on the vané to deviate fromthe main directi on of

gas flB@MPihACcehe dpfeftrbheasrdetined byah ehanmeld| FRecher

SUEHEHHE®S. 1kny asQ%EBb?Q'ﬁéaﬁéa§§r0£r§0999hﬂsnké the
inlet device Is a vane type inlet device. Such a fluid
i neetrdepmnenrt. Liquid is caught and at least partially

guided towards a side of the vane by the catcher rim, so
that at least part of the gas is not cross-flowing over a
rim from which liquid can be carried away. The expression
liquid catcher channel is to include any means that
forces liquid flow on the vane to deviate from the main
direction of gas flow in the direction as defined by a
channel-1like structure.

In a particular class of embodiments the inlet device
is a vane type inlet device. Such a fluid inlet device
has an inlet end for receiving the mixture of liquid and
gas; wherein the guide member is a curved guiding vane
comprising an intercepting part extending towards the
inlet end, and a deflecting part defining a generally
convex side and a generally concave side of the curved
vane, the concave side representing the surface on which

liquid is present during normal operation.
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has an inlet end for receiving the m xture of liquid
and gas; wherein the guide nenber is a curved guiding

WO aNe/0TBNPr i sing an i ntercepting part extendi nECT/ARENE668728

the inlet end, and a deflectingepart defining a

general ly convex side and a generally concave side of

the curved van t concave Si p tin

Surt acEioh WAFEHCTIGE BT et SPEtEntPaUFf A nbh har device has
OperaUkOGdlmnaepaflDwubbanﬁﬁbodnﬂhnthéhEnﬂéUléndnhetlts
devic? has a éurve nnel _wi.th t

endPat P8 tpStrea %nE uﬁﬁgoﬁgpP r aPFYyofUe %O%dva“es

gubdhﬁgdvaﬁéSbéhaﬁedtbﬁeobﬁhtnélbh@ ahhebuabeaglhmet flow
curved |Elet fl ow channel, _and where g %ﬁgleast one of
t

t he"G4R8 @nﬁrwb?asanmﬁFhlaaFanPa g r VeHanneP.
I tpksvabsa p@sﬁlglglqhaﬁ baecﬁbgldhaﬂh@n,device has an

inlet flow channel e inlet e at its upstream

end; anht éSpPﬁFQIP?§Sb?l%uF@%B aﬁ?dfﬂ@léahgieb|§%%ace has
onenbehi s thewothennal opgrhhenknk gt etl evchannek, upstream
wherein the deflecting parts of two, consecutive vanes

f offiflanaBtit PePlBRhaNAEY Bf FHEVEAI B delPcBangfgrlaced one

théEhﬂdaEhée@ﬁhe@”&l@ﬁgtBEeV@ﬂ$§t|§19W0thﬁﬁemﬂthhéreln
qui d catcher channel . In a further enbodi nent the
fIEF@ ?ﬁfé?caévgc@aééﬁpPﬁsé@oaCBPE?EPF%VeoVaE@FVEBIm an

gubdingrvangsnel whi ehet hgidef heet bBg pant snextenAdat least
into a plurality of different directions, and wherein

at °ON'gaSt bhe BRIPRelvaRESVidepr 6Vihed Withid FRHGRET
catghghethannel . In another class of enbodinments the
gui de nenber is a splash plate. Suitably the virtua
l'i ne dévl@té@rih%ﬁ1?%@0ﬁﬁmﬁn§|F%@tfbﬁléfl@hgtfﬁ%MPﬁ?

an-apglesef atmshi{p,dear egs,en @%élngf€éﬁé§bb¥ OBich
degrees or less. At higher angles fhan 75 degrees the

chéh@edﬁéﬂeﬁél@ﬁtParhﬁeﬂﬁt@yddngtarbaﬁéér@ﬁltﬁeOQaélfferent
f'em&éegéeﬁsbyahaqwhgréﬁhngtpyéﬁsg OHL oF the caheber s

channel 1n upmar direction becones
provided with a liquid catcher channel.

In another class of embodiments the guide member is a
splash plate.

Suitably the virtual line deviates from the main
direction of gas flow by an angle of at most 75 degrees
or less, preferably 65 degrees or less. At higher angles
than 75 degrees the chance for re-entrainment by
disturbance of the gas flow and/or by liquid being pushed
out of the catcher channel in upward direction becomes
too high. Suitably the angle is at least 10 degrees or
more, preferably 20 degrees or more, more preferably
30 degrees or more such as 35 degrees or more.

Suitably at least the upstream position of the
catcher channel is substantially at a rim of the guide
member, in particular at a rim of a vane. The upstream
end can extend somewhat outside of the guide member.

Preferably the liquid catcher channel extends along

at least part of a rim of the guide member.
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too high. Suitably the angle is at |east 10 degrees or
nore, preferably 2 0 degrees or nore, nore preferably

w@0odegrsees or nore such as 35 degrees or nor ePCT/EP2006/068728

Suitably at | east the upstream position of the catcher
channel is substantially at a rimof the guide nenber,

' Th d
ot oad BofreahBe At eF asTbr i HER G iE Ranpent FEbE0 C8R gas

Preﬂewabhyihbenbrmandopatahebnchanheklemheams ahanguatie
| east gart.of a gﬁ a QE ng nmber.ln a

pal'ti'e Far18n888 th FafRTaFr&ctPoR°0F Ghs®t Vows
duekngnaer patweper abpen hsdhobwzentahs, andegubdeream
menber, . in articulgr the deflecti Ogaﬁé Lga vane

exPeAd5 BBt WeeRtupp FrﬁﬁddFBRéPc?u W?&aﬁ%m' and

poshélaawhstaéaﬁ boestidhstanee hrearbhe,| emeLlekM distance
t he do strean1 osition is at a second, smal | er,
F%WCE ? AEhe’H8wer rim In a particul ar

enbodlﬂﬁn& bhetituidri shebddeyheetBONPILS@Si WAkt Sdevice
defining a box-like structure, wherein the |iquid
caF@ﬁEFlEﬁﬁnﬂ@ﬂlﬁsdﬁﬁﬁﬁh@%daoﬁoé pare EFIFHEU€§neWherel“

exteadinguodt cotchbe bexnhikkeist huehdied andawperei Bf the
catcher channel at its u strean1503|t|on Is sealingly

ar FahgeB@* WP f1PespeEt Of o bRePBE L hESwal FEctatft aphy herein

theawedth ehahhe1gutderpenpetrebl pakt teyhar sokehhengly
deflectlng part of a vane, decreases in downstream

di FEERT'BA WFﬁharﬁépﬁPEuFﬁrO@ﬁbaélﬁﬁﬁtwélbﬁural|ty of

||qU|dSG§E§B§$ QHénﬁﬁéﬁh'§faﬁﬁén9§9d8nméﬁﬁegu'Q§ partlcular
menber. In a further particular enbodi nent two

i
caPEéheRecRahhersiaferarfafiged VARG, dE9Facesph in gOWUStream
di fferept directions fromthe main direction of gas
flow. This enbodi nent can be of particular use if the
vanes iR gheafrufdlanl enbgeineetaperavrangbd Wt hiquid

th@hEcH@E'@BaﬁH@@Eehé QPEQhQQddQH“%ﬁéd&MadéOm&HE&re g.
liquid can be gu d by t 1 quid catcher channels
tomardgntﬁefurther partlcular embodiment two liquid catcher

channels are arranged that deviate in different
directions from the main direction of gas flow. This
embodiment can be of particular use if the vanes in the
fluid inlet device are arranged with their outlet
channels opening downwardly, so that e.g. liguid can be
guided by two liquid catcher channels towards the
centreline of the vane.

The guide member is typically a plate having a side
on which a ligquid film is formed during normal operation
and an opposite rear side. In one type of embodiment the
liquid catcher channel can extend from a first channel
rim at the rear side, in particular behind the convex
side of a curved vane, to a second channel rim in the
plane of the surface on which the ligquid film is formed,
in particular the deflecting part of the vane, or beyond
that plane, in particular towards the concave side of the

vane.
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centreline of the vane. The guide nenber is typically
a plate having a side on which a liquid filmis forned

walpoo7ogisnor mal operati on and an opposite rear BCTEP2006/068728

one type of enbodi nent the |igqusd-catcher channel can
extend froma first channel rimat the rear side, in

ti hind th de of d
D ecolBECRARRRFL rF it REOHE pf Ae™gf ™t oS r fRcERgR: coLar a

whtohvehkeshirqacd bfl51bﬁrﬁednedne;ncaarbecataachhé to the

defl ectir t of dth | [
paFEREUPATeE onlr BETE e aRcoa 5T AL of “FRA GaNGE. FReRected.

channettrhﬁw@ehbnﬁoshebm@athstdehelmoﬂgitucuham ahannel rim
vex ace of a. ¥ed vane, _.can be atgache

ChBohsan ‘Ehderern Difit: armP Sedif by Chs thenaspy Side. In

cosaeﬁtgd ehbotismahsp p@sshblelmhas éheubpégltuﬂlﬁﬁ|the
channg behind the rear side f hﬁ m%

redkt Fd@em RrsutheaR®BrbbafneAtys fwf s %ncarfled
uppes #iBrpErybe gubdg oeBAbenanhbe, cgﬁtuggg bbfUkdcape
will still be carried and dlscharged al ong .t he

chdRHBI2TBUY HAECESR &8Eape’HowhnaF Py tHr bigh tREST Tim, a

S|bllt|Eahh§rBVHHéSaa bO@@Elbwnbualékl&nC@BSBEOMhQEethe
overflow outlet in cases where the |iquid catch

chanfBtdcealalee FRRrealf GPrLdi PR fﬂé&?é fPhlaﬂéFHe}lquld

type ofneghodhaent ybhecki gubdacatehernehangeldi satcher
connected to or integrally formed with the rimof the

gufBenRehbéf. CSONEabFY APsBr tRecPrghid Earefgrwith the rim
chgpanehchgsigedpupstream end that extends until the
downstream end of the trailing end of the guide

menber SUgkaBéyordsPhetbeal LAnglefdtcByr exbeRdehghehed

"QHWQsEEESHeén8h€H8€|eQ€¥98§ Lheiguide ABHREErebf€end of
liquid can be guid into an area where the gas

vefbei treslapg ﬁﬂ@hognﬁhﬁe9u1¢ﬁema@mﬁ§tr@ﬁnbga@ﬂdoﬁhe

th@rgagyhg cahchgy éQéaﬂﬁhngaEh@'§9q9§d355€89§9 ERannel
alter the direction of liquid release into the vesse

Fobeggafpltee qheﬁetm@mhﬁrn thewl diredt Fan ba guided into an
area where the gas velocities are much smaller. The

downstream part of the liguid catcher channel can also be
arranged to alter the direction of liguid release into
the vessel. For example, when the main flow direction in
the fluid inlet device is horizontal, the downstream part
can be directed downwards, albeit suitably not abruptly.

The channel can in particular be formed by an angled
profile, e.g. of an inverted L, V or U shape. Another
possibility is that the channel has the shape of a
tubular section, which is a tubular of which a
longitudinal part has been cut out along its length.

The fluid inlet device in accordance with the
invention can be used as fluid inlet device into a gas-
liquid contacting vessel, in particular into a
distillation column, more in particular a high-vacuum

distillation column, or into a separation vessel.
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the fluid inlet device is horizontal, the downstream
part can be directed dowwards, albeit suitably not

wa@beoaptisys The channel can in particul ar be foroEEPIIY6/068728

an angled profile, e.g. of an-ipverted L , V or U

shape. Another possibility is that the channel has the

shape of a.tubular sectjon, which.is a tu

ahioh She onbTelaoRE TREr Rkt B Rus BHCEARORG it

|eﬂgthofTh61ﬁbuadfﬂﬁhét1dE@tCéeVﬂcaCGﬁﬁdahEé ﬁbth t he

invePtign can be used as fl y | et device ﬁ a 1,

gasl'F GO dCEBRt ach i AgUvEs el ; lﬂHlﬁa?PPc%FErlP 2 a’c°5¢

di shithatliandcohuen, danﬁeelaomﬁftséslargalheghemaéuunhv1ng

distillation col or into a ti.on vessel . The

i nYeRt'f ORACFuPthE ﬁ?oéPHé@cﬁ ﬁeihgal f LE &Py 6Fi PEPAGRA

f|dhﬂlh@|ﬁbrﬂ§yl6§eSchabLeaﬁ@rhaﬂhﬁgdécmagnadﬂkébdﬁen of
d anﬁrjg as nto a vessel, which fluid inlet

deg?ﬁe%EBWp? g 5 auFHE fiefber havi ng a surface on

whi ch gHifRcReahblqubdpti basi srpveaeny duei §9i06rf@hber
operatlon and having a main direction, of gas fl ow

al Bhght RelstPidceatARPENCRREABY EORBRILBY pFBY aRngPstrean

t hgogut denmpiber rusbBca Lbauhd gatebenegbanneb a downstream
extendi ng from an upstream position wth_ respect to

t hBOGhF de mefber VR8T 81 HoRnEL FEEM pbslEi BAONAnERRhERBFN

a yeehdah theeupbengahhgo¥anechebngennthgotRstFEaM position
position and the downstream position deviates fromthe
nmaffivdpFest feATNorRgaBtNoR TSEFEaBI 9Tt RS £5CHeone by
ConneCEtBQaEQth§1¥aﬂ§ doMang eBQnH@&E1MQGE§'Bh@tvane a

| east part of the |i catcﬁer channel "i s arranged

onVeéhe 9AAePekrd Eh??elSuﬁFa%ﬁ9SFhEaFFuP§ Fhﬁeﬂlaévﬁc@atCher
af Leknhetr ofi htingqks énfEHédvhHEeénQeﬁéQ€ accordi ng

to the invention. Brief description of the Draw ngs .
The i nvehtabhYywine AbWiBeldestridpedcenahbre detapfiapdng is
Wi Lheigh g eneec! 0ot hecacconpanyingo de Al AESenphgh el n

Figure 1 shows schematically a first enbodiment of a
Brief description of the Drawings

The invention will now be described in more detail
and with reference to the accompanying drawings, wherein

Figure 1 shows schematically a first embodiment of a
fluid inlet device in a vertical column;

Figures 2-4 show schematically several embodiments of
a vane in accordance with the present invention;

Figure 5 shows schematically several vanes in
accordance with the present invention; and

Figure 6 shows schematically a cross-section through
the trailing part of two vanes according to the
invention;

Figure 7 schematically shows cross-sections through
the trailing part of further vanes according to the
invention;

Figure 8 schematically shows a further embodiment of

a vane in accordance with the present invention;
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fluid inlet device in a vertical colum; Figures 2-4
show schematically several enbodi nents of a vane in

wa@ewmondsnce Wi th the present invention; FigurePSI/EPDME068728

schematical ly several vanes i-n laccordance with the
pr esent invention and Figure 6 shows schematically a
Cross-section th a|I a van
ScoordrngeEe PrenrtventensEEPohrd BRLhag il FOCE:
showsicepss-sections through the trailing part of
further,h vanes. according to the invention
Sohemat LEarEy BnERETS "Par Srer Sanboni fenblor BhaRe intet
acaeﬁdaececmbthlhbetpresenttheyeemboa;ﬁeguref9tﬁhoms
schematical ly splash plate inlet device;, Figure 10
shoECBERBRAL i cal Iy a splash plate inlet device
accordirngute alfunbhersenbodtneatlof ahbenépvenbbOMhent of
Figure 11 shows schegaticallg anot her enBodlnen of

DE Ry BRENBACT NI Ehe Pof HFBf 4 SapBbP hofRinfBtet device;
dewhge; and Figure 12 shows schematically yet another
enbodi nent of the invention with trunpet-1like vanes in

side voW'TR) LanaPBEEt BRPOTRI-CB) 1Y Ver anpRacEafBbodiment

reber eneei pUEBEabs Afenusedmpatdifker epheki gHr 88de view (2)
sonetinmes with addltlon a character a,b,c,d, e, they

refBf PBLEAB ¥4RE ¢B)similar objects. Detailed

Descriphépa ohet BembnveptionActnntiherfisstrpantegf ihhe
detai |l ed description the invention wll be discussed
speeffrEaNFyFiaUFeFat FBRSE ONPAPIOVIngldivane- fypearacter
inhet device kpaynrbrom B 11nd19,889% ! Bikbhessecphdcts.

part the invention will be discussed nore specifically

i nPeepal pANPREERIBERAR PH| Bhedéprgnpgion

In the first part of the detailed description the

invention will be discussed specifically in relation to
improving a vane-type inlet device known from

GB 1 119 699. In the second part the invention will be
discussed more specifically in relation with other inlet
devices.

Reference is made to Figure 1 showing schematically a
fluid inlet device 1 mounted in a vertical column 5,
which serves to introduce a liquid/gas mixture pre-
separated and relatively evenly distributed over the
cross-section into a treatment zone 6 of the column.

The fluid inlet device 1 comprises an elongated inlet
flow channel 8 having an inlet end 10 in fluid
communication with an inlet nozzle 12 of the column 5,
through which a mixture of liquid and gas can be
received. The inlet flow channel of the shown embodiment
extends horizontally in the vertical column 5 between
upper and lower wall plates 14,15. Guide members in the
form of curved guiding vanes 20 are placed one behind the
other in two rows at either lateral side along the inlet

flow channel 8, so that a box-like arrangement is
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Ref erence is nmade to Figure 1 showi ng schematically a
fluid inlet device 1 nounted in a vertical colum 5 |

woioch7ses ves to i ntroduce a |iquid/gas m xt urBCT/EP2006/068728

preseparated and relatively evanl y di stri buted over
the cross-section into a treatment zone 6 of the
1 co

The fluid.inle e ri.ses an
o kbR et el T EG Shanfert o ha Phe e nf et heRaoThies Of
i nvhhekd EanhumaﬁatbompmnbhsaanlmheérnepzhEglﬁaot phe
colu ., throu ch.a xt ur.e [
Gt EE U R AL AR SN KRN RN St vk e
engndhﬁemt exﬂeBdSohﬁwadeyalbMtIﬁfthEeVEEhhdéﬁnEétUHﬁv1ce
5 et wee u ower S 15
B tia PR e b e oh! sRF R agahEat s g askt 25
F|HQQQF@ngdbebhmdn@hﬁn@FBFrek?Fh@@nEOMQt?égﬁlhheﬁpﬁer
atera | n the. I n t owcane t hat
a bok- ?Pk@“gr ﬁa%ﬁEnFleéﬁtBPn@thﬁb §P8e§18f§§h ¢he
arerphi0vhgednwi t b geserhesyothyangswnkaebaMapert where the

conprises an _intercepting part 22 extendln% t owar ds .
t B2 AFetYerd 16vbf FﬁEaFﬁ ePlf 'BW ER&RAePI2GRd ghten it is

outwar ghyt(eutepfiihheohitubd tnkebodevice bAtacthee defined
vessel |nter|or%éd|rected defl ecting part 25 having a

travl FRg ¥a4le7léxtendi ng bet ween an upper rim 30 and

a lowerngi e8letPiAgt paktkngsrk8¥82e dhechtakl bR gndoncave
is generally that downstream part where the nmajority

of Stffi 8fsepakatPBf - haset aREA2PPageédcof PehiPPrPslt he

pagknexLen 'Bgeogﬁdgff58§n§°¥hé'Kﬁlé%réﬁﬁu6§ detipediq
by the walls 14, 15. The deflecting parts 25 define a

cohveRtafEvaceendagedsf HeChiNBaBATENSD ThetEBnegpeecutive

sidenkh Fhoubenl ahsoggngaEBXUEQ@ sbderf aRENYLTBE Gevice.
inlet end of the fluid inlet device. The deflecting

pafbs 98tbett@bacbasedafivesvanesip direfrmian oft pes
Ch@mgﬁl3asaQBnghghénbgﬁegevhﬁ§cth§ QHtkﬁE ﬁB@QQShtal plane

defines a main direction of gas flow 37 along t
vah@s?h@hﬂﬁherdPﬁlPﬁeaﬁoﬁhQUﬁtaWhQIéﬁédPﬁGth@dthé@llng

de¥h8§ 8% §h9§He IQS b@aﬂhgﬁaﬁﬂdbEEaéhkﬂgor both of them

can also be curved.

The expression “main direction of gas flow” as used
herein denotes the direction the gas flow will have
during operation along the surface of the guide member on
which a ligquid film is present during normal operation,
when the fluid inlet device is placed in a large open
space, such that the path of the outflowing gas and
liquid is not influenced by surrounding equipment. This
surface is typically the concave side of curved guiding
vanes. It will be clear that during operation in a
vertical column the direction of gas flow in the outlet
part of the vane may already be influenced by the
pressure distribution in the column and the presence of a
nearby column wall, in many cases the gas does not leave

horizontally but with an upward velocity component, which
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ends of a vane can be planar, but each or both of them
can al so be curved. The expression "nmain direction of

w@am7hiBw as used herein denotes the directi oPCT/RE20g&668728

flow wi |l have during operati-onzal-ong the surface of
the gui de nenber on which a quuid filn1is pr esent

dur i, orna tion, when the { [ et device
oS A8bTRY SREEAL! B ther LS ol SrLPhE ulE: RE e

t heoouinfil embingngaseandi hgguedainstaet.i nfl uenced by
surroundi ng equi nt. This surface

oy G P A RIS S ARt AR M g ST ey
thatrdUthﬁg @peratpgﬁtﬁauaayeﬁahéal col um the

directjon ga hOMIla the outl et Eari of the_va e

may al?é%@@ Phf F UBALEdCBY T RE BP% Sorad 4i'strroheroh®
lnw%ha @BbUﬂﬂvéﬂdlbheﬁﬁéegéﬂéEaQﬂyalﬂﬁabbyeﬁohuﬂﬁ reference
wa I N ny.cases t he gas oes

hoPP?%ﬁ?éF?9 bt EwPERSah’ uﬁﬁarﬂl IB%|§§SEBﬁ58HehP more

whizehui I | vdlependrenchbe ppecigerkocatgon of the vane
in the colum and on operating paraneters. The arrow
37 als%tﬁ%ﬁe%%Fﬁﬁn?haué%@EsS?ﬁ@“HoﬁﬁgtP%aﬁ%ﬁ??@%@ubﬁ the

fO&o@uﬂarblg@&@kdyagetoExaapé §c9ﬁlblggpﬂl@atﬁbﬁr In the
channel s in accordance with the invention are

gefidfal Py RnaPEaFa8’@rt AOteFer eAc8 AufEr @PT0°PRlescing

Fi guvecds, 1apd ﬂﬂ%hr@ﬁeghSCU§§§dpthnU5§d¢§Eab|c@hEhlfugal
reference to Flgures 2-8. O her _internals (not shown)

cahligeidr PERGEATPR EAB @8lﬁﬁﬁtglé€@orﬁlﬁg to #he

Sp@@h%h@u@&@hbﬁakhQWn Epohheueapesnf pacegparati on
ol u a one or nore coal escing devices like a

mnN@neEﬁ OvaHe paékPland/or a centrifugal |iquid

SepafatQVtﬁéan§e'8§t§££€gllﬁn@ th@ ap,eQnijguralifice in a
known from European Patent No. EP 195 464 Bl. In the

caBéobf VRASYA| FPAGMEhelfl GRE bﬂléﬂ3§é¢ﬂ@@ uﬁdarﬁeghh a wash
vagudygm colum, it can be installed underneath a wash
bed.

During normal operation of the fluid inlet device 1 a
mixture of gas and liquid is supplied through the inlet
nozzle 12 via the inlet end 10 into the generally
horizontally extending channel 8. Each of the vanes 20
intercepts part of the feed stream and deflects it
laterally outwardly. The first vane on either side, i.e.
the one nearest the inlet end 10 is so arranged in the
mixed feed stream that it intercepts and deflects part of
the latter, while the remaining part of the feed stream
continues along the inlet channel 8. This remaining part
meets successively the subsequent vanes each of which
intercepts and deflects a portion of the feed stream; the
leading edge of each subsequent vane is offset from the
one before so that the stream becomes steadily smaller
until it is finally caught and deflected by the last
vanes.

Since the vanes have a curved shape the conseqguence

of the inertia and centrifugal force is that the liguid
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During normal operation of the fluid inlet device 1 a
m xture of gas and liquid is supplied through the

wo o730zl e 12 via the inlet end 10 i nt o t hePCT/EP2006/068728

general ly horizontally extendi ng channel 8 . Each of
the vanes 2 O intercepts part of the feed strean1and
deflegts it teLalﬁé out war d| The firs

o PR&F 6188, 5 ot Shkracereati bpdng Soprsation

SObatwaegemlqnlﬂhend1xeﬁoﬁeedssbﬁmamthhabusny effected. The
' art .of e

nt er cept s d defl ects ile the
e el HRch T bRt LB kahlg o ihias s Lkag blictne
inbehcabanﬁﬁkfﬁce EEiShéenahesng part "E?tﬁh- )
successli ve t sSups uent vanes eac | C ,
oy oy e R R Y e e oo B Re Path CopEam ™
theibeadi ngtrdgrRa0f €ach stubsequent ovagesi ssofksetally in

frog1tFe one beﬁor so that the stream becones
st £adi M9rsABI'Fer Bnfff it is finally caught and

def | eckedebynthei bagtdyanesrigotace, t BRowangsaha¥y@badiment
curved shape _the consequence of the inertia and

cefifr ff tigaf fBr¢8 ?%C?ﬁﬁﬁnFﬁeWFFBuFHBaPF?EF@E sPYPREION, in

the yapepsutiaeeyiandohhat tReSeparalEopihet weennki quhd.
and vapour is sinultaneously effected. The |iquid

col | ect&et BaRe cohsiadr abPer figuF d18tPEGRPBANEBAE 22 and a

COB@@Y@C%Hﬁ§a§§er25h§oM§B§§lngnatB@rbéhab§2€|bMd a
operatln%tenbodlnent shown in Figure 1 the main flow

di PEERIBATOFrgading geferat| YREnTeAREUROPE ZBREEP LPF&NéS

Re&@ﬁ@ﬂﬁ?lgscﬂgggntQDFﬁgHéﬁdgnceSBQMkﬂg anzengediAENt n1et
a vane in accordance with the present

i n0entien, Tha anpéespetreoe vPehrealoPfetEdntale Shdels

Oft%59c¥§@9 bgﬁﬁe¥ﬁn¢o§n9 hag éeékéébghbré@é§56@9tbéeween
22 and a deflecting part 25 conprising a curved

paB@ and 408t dapghest parhi ag erbsRantTadlyadPudegrees. The
CUﬁYahHaech§c9§EeEﬁhhMe§h@§88x£8ngsp§99ﬁnsﬁ 9BstPean

size of the inlet nozzle. The ang e bet ween upstream
andosiaianngZend tbetypheaklPy bet weenupbandrinQ30 thereof,

de95e§5d0Q5§£§é§H|¥OQ§ET@ﬁn44a at the trailing rim 32.

Upstream and downstream positions are separated along the
main direction of gas flow 37. The channel can also
extend over the trailing rim as indicated with dashed
lines, to a downstream position 44b, which can even be
located below the lower rim 31 as shown at 44c. The end
part that extends over the trailing rim can also be
partly curved, and/or guide the liguid out of the plane
of the trailing end of the vane. Laterally further away
from the fluid inlet device, local gas velocities are
lower so that the chance of re-entrainment at that point
is further minimized. The section extending beyond the
trailing rim 32 of the vane is suitably formed by a fully
enclosed tubular having an outlet at its end, but can of
course also be left partly opened such as at its lower
side. Bending of the part extending over the trailing rim

such as downward bending can be of advantage at vanes
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80 and 100 degrees such as substantially 90 degrees.
The I'iquid catcher channel 40 extends from an upstream

w@oahimM 42 on the vane 20, at the upper ri m BOI/EP2006/068728

thereof, to a downstream positilon 44a at the trailing
rim32. Upstrean1and downstream positions are

separ,at ed al ong mai n.direction of gas flow 37. The .

ohERAoh S g SF kb ebpBnaobvaR “FRAST, 5P1 PREPFPRYad mechEniem

indfcaéednmmhhnﬂashedublﬂesthéolapdommsfreaawpmqhtdostream
even b ated_bel ow the lower rim 31

44b, which c
asaghgﬁﬁgayeiﬁglt¥h8ngﬂdg§3rFO%HQP g?ﬁgnds over the
trailingertorcan ahso be parthy canvedpoandine gugded

t he uid out of the plane of the trailing end of _the
ool orBroSt uf ErBP BhEs Bt Yot ha oy urder RfgPerors
dedie®n Woenl dgasedel 06ekj esnar enl onet sesthahet hequid
chance. of re-entrai nnent_at that E0|nt is further

mi fiF it 288, CTRENSecEHOn exPBAdFAG BEYGAATtReOtr alFi Kgne: The

rimid2nobrt heevanelbststiyt pbky beramd byna tukhyalso
encl osed tubul ar having an outlet at its end, but can
of dg6GFeEcal $B BeVIEFESpar i fe6perRd Sbencashar pest 47 can

| oneleSkdea1Bendinginf ihhgipaet extendi ng over the
trailing rimsuch as downward bendi ng can be of

advant 498 BPSyERRBeRAPnpler0%é 18 ?Eeachﬁﬁﬁ #afrangg from

SUpREessyarmeehani sMyRE rkenent ERLARENE sdreatarthe
i npact of the Iqu|d stream at hlgh vel ocity onto the

coPBHReRAL FUlTRetRoFAgr IpaPEL A9 0P 't héGaAe"apbY e he

| i gysdeeahcher jghannelakssprefenabl Yrcyt sREficandgistance
therefore drawn with dashed Ilnes and in that case

t h&rPRqtile &arekef 1BhanheFeilnstalibhy PReClpper thpm of

thgeyapeyTheswhdth 9f thecdeflectipg B@EEtQBnt@@cV§§ealso
then al so decreases in downstreamdirection. The

cofnéhapaer 4¥s€anchewever also remmin in place. The

upstream psi LoD ézvh§t@£lal§hésélgh§t@H&evéﬁgn%éBﬁeen the

[
lower rim3 % wherei n di stance Is neasSured
peppéhéﬁ@m|QPS@bl@he4a|a@@tﬁbﬁ gewnFhecdvwaseieann 44a,b,c

POSLLE QReLSrkBmal heCASER 44RecPibnabragSmBEh Gl yhich is

di stance
generally parallel with the lower rim 31.

The angle between the main direction of flow 37 and
the virtual line, which is parallel with the straight
liquid catcher channel 40 shown in Figure 2, is suitably
10 degrees or more, preferably 20 degrees or more, such
as 30 degrees or more, e.g. 45 degrees. The angle is
suitably not larger than 75 degrees, preferably
65 degrees or less, such as 60 degrees or less.

Figure 3 shows an embodiment in which the catcher
channel 40 is curved. The virtual line 46 is indicated.
Preferably also the maximum angle formed by a tangential
48 of the curved catcher channel with the main flow
direction 37 is suitably 10 degrees or more, preferably
20 degrees or more, such as 30 degrees or more, e.g.

45 degrees. The angle 1is suitably not larger than

80 degrees, preferably 75 degrees or less, more
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fromthe lower rim wherein it will be clear that a
negati ve distance as in the case of position 44c is

w@bkaa/naiss4ral | er di stance. In any case a virt uabCT/EP®06/068728

al ong the vane between the upstr®eam position 42 and
the downstream position 44a, b,c deviates fromthe

W PRCERES kol >r PRYSEc THE ARGTe BATUoen PReCRATRCS oF

di teetion of flow 37 and the virtual line, which is

paral | el th the s iLght 1iquid, catcher channe

Phoan Fobhgh, a08ett] 8t dhhe Laito R ahE GE FLA0RE 205 chat

preﬁerabhyser@gﬂegbsesleﬁ nor ef ShéhcaScBgrdegEﬁﬁéloﬂs on

nore, e.g. 45.de es e ang IS sulta not .

"oF B Toflan BuRadhr couch PR Brkiry et b, slatop paderim as

sushoaﬁ 5@ degigesigureess. ahtignr eTBishewpednd can of course
? i n_which the catcher channel 40 is curved.

Th@ ﬁaPPPFh%d46“|gtPﬁau%ﬁ?%ﬁlmﬁPEFeFHBPyaﬁlE athaf

naxhguﬂbaggle formed by a tangential 48 of the curved

catcher channel with the main flow direction 37 is

suitabfﬁgﬁéed%gF%%gso?nﬁB?%? %@%@%F%%P§ Qfoad%@P%eéoor

nDé@co%dQHgaﬁo3thegﬁ€§§t96nWDE@ tﬁegvaéé degreescivhey
e is suitably not Iar% t han 80 degr ees,
pr ?%FabF?e?g aéﬁrQ@slBFu éé%leﬁﬁréBP@f PaBﬂ?C€5catCher

degﬂﬁ§5a@&ok§§§g sychnasiffeHegbeesnotnbessne AnOLRehngle
ggct of the enbodi ment of Figure 3 is that the

§fr eAnPbsiPPoRt28Pof IRhENEAt ERER- cRARAeFNPE BRS

th@aE@M@E Ehﬂ‘é&n sHCArt-ha eBheéeg'San fynbtengpd . ricm the
as shown at 32 in Figures and 2 . This aspect can of

coBraBPAPsefhEidppri Bd FATBEhERLERDBIF MBAL 81sB8h5dsare

th@BoQB FEQUERAZng EkQMr§p§t§Q9M5p@§9Eﬁgﬁse5@0g6n§ﬁtto
a vane 50 according to the invention. f he vane

|sd@@natreémypﬁﬁgthﬂﬁeéé éan66e Eh@uﬂpﬁér@ﬁm PeBATten of
pl age gatgbet Eh@§h@909£ﬂ'9l Le the | pyeption 99 bherne

vane at an ang
vane 50. Catcher channels overlap in the main direction

of gas flow 37, such that the upstream position 56 of
rim 52 is higher than the downstream position 61 of
rim 51, and the upstream position 57 of rim 55 is higher
than the downstream position 62 of rim 52. The generally
triangular parts of the vane that are in the shadow of
the catcher rims can be cut out as shown, but can also be
present. The dashed lines beyond the downstream positions
indicate that the catcher channels can be extended, as
already discussed with reference to Figure 1, for example
such that they all release the ligquid at the same
vertical height, if the distance to the column wall
permits. The channels and/or the possible end parts
beyond the end of the vane do not necessarily need to run
parallel as shown, and can be at least partly curved.
Fluid inlet devices sometimes comprise two or more
stacked rows of curved wvanes, for example in a so-called

dual (or multiple) ladder configuration. This is
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that is not too steep. In this case, nore than one
catcher rimcan be arranged, e.g. 2,3, 4 or nore. In

wo b@7exsnpl e of Figure 4 , three catcher rins BAT/BER2088068728

are shown, extending from upstrieam positions 55,56, 57
to downstream positions 61, 62, 63. The upstream
ition,of the hi hest at cher mis_at the. ypper
 EVB058 T ndSFank et e ERer e chhfner oy AR PateRg too
nabmgdfbecpasslﬁ§ gasOﬁ@hmaBManBumh that ihbeaupstieamn a
position 5 s _.hi ghe h t he, downsirea
DoShLbBR- eaforabbih o5 Y3RAFREC upaRNekm bostirbnaeatapk are
r|pr55ldsdhwghﬁrcahanethehdﬁme$sreaﬁbpashgieﬁ 6ReoOf
rim52. The generall trlanﬁular arts of the yane 4
t haPVERELPR” t ReCSRAGBW 8F T PHeSERE LAY TPi ME2EaRtpalglre 4 is
oubpasisbBawn, but can al so be present. The dashed

| i nes beyond t he, downstream posjitions pndicate that
t he caB%ﬁ%Feaﬁ%nh%|§Owaﬁa§% E?t@hﬂ%ﬁe 55 AP BAEY

di seyssedivkthyr eheeeneertedFi-guee 11, 7 pn3exannted
such that they all release the_liquid at the sane

verPrEarchehght LoPf "ehé Bistande ?5 £heleofunitGal fevice.

perAkt spstheashannel s7and/ e the passhblerend Barsg of
beyond the end of the vane do not necessarily need_to
ruepafal el 2agrshewha"dfd 8anthe 5%ml@§th6aF?Pyplate 75.

CUP¥§@erEbMydth8k§t1§eMbC§§s§9§EtEHESlQQHPB|§§oh“@h@rvane
nore stacked rows of curved vanes, for exanple_in

soPearred HG@It?ErPﬁﬁFﬁuan@)thadaéFcE@ﬁfPaaﬁaﬁﬂonsultably

Thtﬁe'§%¥9k§éh|¥nQ9n$7“h§na9éh§é$&§§g§99cMﬁH§§t$@Ubg
becone passi ng through a nanhol e for

|n§F5PP5€ﬁoﬁO|ﬁha EGPURhatEf VANBSITBiCHIPFer BAE upstream

| adder sahnpsughranstacknabe PrOVidEdoWutE ¢abehghing under
channel s according to the invention, a configuration

si i harieentpit csEeFpgareta FEeobPRi RedCCRef &F BncBYi SUtting

no@%@agﬁetQaﬁéggr@1§tlesﬁg¥%ngoSEﬂgngﬁégagl¥n8h5§§anglng
curved vanes 71,72,73 nounted underneath a top wa

pl apbe VBSEfeamfPuﬁdspﬂhethdévﬂéeleHeaqpsﬂﬁéahh@nagp plate
7T.48 QhntPE Galghar hLpEL81, 82 of

In vane 73 the catcher rim also extends from the
position where the upper rim of the vane extends out of
the top plate 75. The first part 85 of the catcher
channel runs along the upper longitudinal rim of the
vane 73, generally horizontal, before the catcher channel
bends downwardly. The first part 85 can also be a
separate conduit, or can be left out.

The end part 87 of the vane 83 beyond the dashed
line 88 can be an extension of the wvane 73 that is not
integrally formed with the vane but connected to the
upstream part 89. Such an end part can for example be
mounted in the course of retrofitting an existing fluid
inlet device in order to adapt/improve its performance.
Connection can take place by any suitable method, e.qg.
welding. An upper longitudinal rim part 85 can also be

mounted if desired. Alternatively, retrofitting can also
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vanes 71,72 are arranged at the rimof the top plate

75. Preferably there is no passage for liquid fromthe
wo ang/obstween the top plate and the catcher cheemeP2006/068728

Suitably the upstreamends 77 78 are sealingly

connected or attached to the top plate. In particular,

ﬁ Hstreg gd can be hran ed unde% t he tog.glate
B tai'Rg tnder A Hor P2 Rt Al T6XFeREi 6t 6*the tgpYares:
pIateiabEygafbyrcutttmggobffthernane alittle nore to
the in ?e and arrangina t he up@trean1§2d such that it
fits %a hEEtRe' top Pl BEeSahd taR'be ReflBH tRefetbOss
|nséaﬁ$oﬁ3ofh6wéaémheﬂiméﬂta|Sﬁ exhepndsohr endt bec through
pos%tlon where the ugg i n1o& t?e vane extends out

fieTt bpBrateves -t Thet PPr §P9par PO85"8f P hBPE AT ChBY
Chamﬁébtﬁbﬂs akosgehbe npmefan@nghtuduaabdrwmtﬁfréh@rence
vane 73, irally hor.i zont al fore the

c r
chAfnBFoB ﬁd 86@n%ﬁ?8|9cc?ﬁglF9$¥t BéQPIQS% ETHFEBateS a

benampepabat espepdyi br Qureafdsbembefitmedts dhelendid
part 87 of the vane 83 beyond the dashed |ine 88 can

beCahCBt efi8FBRS 6F ?ﬁ%o€§h€g7§0tﬁ5? +8VABt PRt egral | y

for medrwhtihat bervaee bBuhnsenneghedst ecthequpst Eeaibular
part 89. Such an end part can for exanple be nounted

|nSFﬁElEBUFEétoPXF@?QEfﬁf?mn@ ghréilé?Pﬁ@tFﬁaPGllﬁhé?nel

devige1pbnaoprdekchedadapthbnphavexi tsdperheaMACehe vane, to
Connection can take place by any suitabl e nethod,

meﬁdﬁﬁgonﬁmlaaaéFuﬁéﬂ@#taaﬁﬂaﬁlrFhmpépﬁaséoeaﬁe§|@gyaéd the

moypbed bindeshredwaAibernat b¥gkyver 8RO 1DHENT I CAN beyond
al sobe done by placing catcher rinms on the eX|st|ng

vahBs, PéancaBfylartePyctibti Agablingorners’ Réf ehengerved
|svggglnade to Figure 6 showing a crosssection of two
enbodi nents of vanes 20a and 20c through their
respectiveidr Bhptngléhdse| 66RVAGII alopst Fe@nnain direction

di pectione  Bef grencgnuneraks kAt rRduecrdmbthang guéded

reference to Figure 1 are used accordingly. Figure
i | Fowerdeesha donberrefmaspdces bhevaifivhd embelerents

OfchggHég 40a, and in this way the re-entrainment is
suppressed.

The liquid catcher channel 40c is formed by an angled
profile instead of a tubular section. The longitudinal
channel rim 44c¢ behind the vane is not connected to the
convex surface 46c, so that a slit 110c¢c is formed. The
liquid catcher channel of this embodiment alsoc catches
the liquid, but gas can escape through the slit 110c¢
downwardly.

It will be understood that the variants of liquid
catcher channels shown at the upper rims can analogously
be applied at rims having another orientation in the
column. In addition to catcher channels that according to
the invention are inclined with respect to the main
direction of gas flow, also other catcher channels can be
arranged, such as catcher channels that run

longitudinally along, at least part of, an upper or a
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cat cher channels according to the invention. Liquid
catcher channel 40a is forned by a tubular section

wo bav/oerstiends froma first |ongitudi nal channebCT/EP2006/068728

104a attached to the convex si des X06a of the vane, to
a second | ongitudinal channel rim 108a | ocated beyond

30a_t ds_t de_ 10
bey BHA Rl AROCHET Loy TRo TF Gl FRG GAA 23 BPCERD of
cugsyedfvane . Liquid that will be flow ng along the
in di t f f ] d t
Channet GRGL g0 Ba CGRAP Lt RBY dBneer oA BRES of Lt e 2150
| i gusdibatcheatchranel qd0a, caﬁdhéﬂ thhﬁemayabhets

t t The | d
rARRer S HOaT Err P RPE PR AR eh  Batr Fre PRotBadvERe -

a tubul aansecti eRamphe benghtbdenahtchasnethei ar44cing end
ne iis not connected to the convex surface

behi nd th
46t EBetﬁﬁ¥?§CEFP9 R3BE PS FOFnBARCTRELPIGEI d2EatBher the

chappek19of whbirs enbodhpentiakseieat ehesstiheikighidy 1ow
but gas can escape through the slit 110c _downwardly.
|ta%FPPdMeuEﬁHé?§P08§ Fﬁﬁttfﬁél%89|5hPsOSftPFqM?He

cat chere ebannelsi shaubeat ot hegupper Eho%ik nschematlcally 3
anal ogousl be applied at rins having anot
or NERP&Ei B8R fHTE @rcﬁmﬁﬁﬁlm?ﬁtédaﬁtﬂéﬁuﬁé EQFEH@F channels

channgl srbhat saeeprdi agub® thechAvepti ongare snclined
with respect to the main direction of gas flow, also

ot her EaFéhercehanfel sheanchel af r afgbaimedchvag tubular

CaE@B%Eoﬁha§8§é§aih9ts&MBlengbt@thath ghengnafhel does
| east part of, an up Eer or alower rim generally

pafdfFfef Wrthlt RBenmiAngi feéinef bY §as Frowl ipPt idgghot

nth§h9$He'naQHYUQE EOQIFtEQr@§nbﬁth§1ﬁ5§or@ﬁséfb£§e vane
that the I'iquid catcher cannel has its downstream end

beF@WérﬂﬁetﬁémﬁSﬂFéﬁﬁ1éh@eoﬁhﬁﬁéoﬁane. This can for
exanplﬁiQ§i§U££tgh§9tcMQﬁﬂeihflgréhltﬂg 8Pder hand extends

so far towards the concave side of the vane that only a
relatively small inlet slit 114 is obtained.

Ligquid catcher channel 115 is formed of a tubular
section, however not connected, at least not over the
entire length, to the convex surface of the vane so that
a slit 116 is formed, similar in function to slit 110c.

Ligquid catcher channels 117 and 119 are formed of
angled profiles and are sealingly attached to the convex
side of the wvane.

Ligquid catcher channel 121 is formed of an L profile
to which a half circular tube section is connected.

It shall be understood that also in cases wherein the
liquid catcher channel (tubular, angled profile or other)
is connected to the convex surface of the vane, separate
gas outlet openings can be arranged in the lower part of

the channel behind the convex side if desired.
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of the deflecting part of the vane extends far into
the vessel, where the gas velocities are sufficiently

wo ow7abrseady upstream of the trailing rimof ther/EPIve6/068728

Ref erence is nade to Figure 7 slow ng schematically a
nunber of further enbodi ments of |iquid catcher

channe [ a Cr,oss ction equal t Fi r
o Be i Sner OfRERRe B2ttt ol fatl oy L7 ahbpafaT and
setBBoaregener abkyesi imtagrbdl40ai thuththeacbhannklich can
doe 1Exte g until the plane g fined by the trailing
edgol6F heiGARBE &R HBELoGerSChe Folart 6AFhAFPPm of
t he vanectovands the copeavepside pheteof. ehtﬂuvdne makes
cat cher hanneh 163 gn t he, ot her ﬁnd ext ends so

chie Vi

t ofBr 389t fie"th LGeChtopnat & PRAP hF§calon of flow

retatbvehytsaalih1enol ehdsl stitddli,;stobt ahged. iki qOi degrees
catcher channel 115 is fornmed of a tubul ar section
hodévefrSAot connected, at |east not over the entire

| engt hitt pit heqepanexosuspacerof LbBge¥aBEoS0at PpabcBical
slit 116.is forned, simlar in function to slit_110c

L|aaFHaEé?Eh@PlEHaFMEPsOil%lgHadlﬁgtﬁP%IfSPﬁEHeélell be
angkbedcpegfil es and are seallngly attached to the
convex_si de of the vane. qui d catcher channel 121 is
fornedIBfg%ﬂeEabrEF?l@HFBa%h@éﬁt%nﬁ%I?eEW?%ﬁlE?Gtﬁ%%esr

segpthenrts eAnpeetedoutteshahbsbesupderstapdyt Rabral;$enin
in cases wherein the |I§UId cat cher channel {tubular

angP&daprofilétar GRhér 1p§apBfnédt BECEBTRREYCBAYEXSSS than

surf age,pf hbe yape, tﬁgﬁagét@mga%o@“ék§ﬁp99982ﬁ9§x9ﬁﬁtely
be arranged in the |ower part of the channel behind

t heOcehvex sPHECKiM@Es!FedOTRE-|iquid catcher channels

123 12§hé2$a;2ﬁu%3ﬁeﬁggt1$§ra%§d§hl ferprd bQB@gféély
th the vane, whi can | ow efficient and

co§€l@€F@@tﬁV@OﬁﬁhUgaEPthﬂgSlP?epérébelﬂh@t nozzle of the
'nb@éggﬁt'dip§5tt9£189§hyv§ﬂetﬂgk§§n§8 aRrgh g- @btémth@or

direction of the main diréection of om1throug
i nlergendinsait abkylehe dngﬂeorsmm@té@éeeégne ladders can

be stacked as discussed above.

The selected size of the liguid catcher channel will
depend mainly on the amount of ligquid to be transported,
which is particularly dependent on the inlet height of
the vane. In the channels according to the invention in
many cases the majority of liquid separated on the wvane
will have to be transported away, and the channel needs
to be dimensioned for that. A typical dimension of the
channel such as diameter of a tubular section or width or
height of an angled profile will typically be in the
range of 3 to 50 mm, suitably 5 to 30 mm, in particular
in the range of 5 to 20 mm. Placing a channel at a rim as
discussed hereinabove has the advantage that part of the
channel can easily be arranged at the convex side of the
vanes, where the channel least disturbs the gas flow, so
that its extension towards the concave side, where the

highest gas velocities prevail, can be minimized.
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or less. It will depend on specific aspects of a
practical situation which type of |iquid catcher

wa@ebainelsiwi | | be selected. I n general the nut updT/EP2006/068728

di stance between the vanes, nmeasur-ed on their outl et
ends is preferably kept wwthin certain limts. This

di st an [ refera not. | ess an 5 cn1 not nore
Chon oo L R P bt e s Ea R bt ot T2 R AED, B8kn TRE Crox
appt oxi apt pkgf40abimy Ihetnaxfnum1h6|ghnoﬁgﬁtmudhhl efiit

th i I d ding.to. th t
R e operBEpERL et aRe kA ha L pEroaf Ty eRg, which

rangeefo@@nsagcgulE@blyahgsrwﬁatﬁtoﬂozétﬁsendmahnar2o mm,
| adders_can b?gstacked as digcus
f

n d
oBbE s At e al e el cangr T2 nbhy | BaFa  BaFLRbroLRaRREYCn 2
W bkhddepend.mai nly on the anmount of liquid to be

transport ed, ich is particula dependent _on the
i nl et ﬂé?gﬁ?bgngﬁ%tvﬁ Eem?ElFﬁiﬁghﬁ ANBP s BcEoPdfRglt &° 2

theypbn¥ent keRahPeMBAY €38€s8 {hBerByPE] FYuol hLhodtddevice.
sagarated on the vane wll have to _be transported

§UeRRH t AB2Ehahhel hBEASYPE Bé éﬂﬁéﬁsﬂﬁﬁ%ﬁ flgy 1ce

th@éplétéﬁphﬁaklghﬂgn§lOﬁl@ﬁdtBgt@H@Bn@ha§H§msaéccording to
di aneter of a tubular_ section or width or helght of an

angle@dIpreRFEenwFRrR BYPPCAPI §PBe1PH FReCFARGetHPSS FBch as

50aH“bm§HHEﬁBhM 8st 8130uBBRgi Ripartiedkancbntbheihapge 1-3
mm PIaC|nEBa channel at a rim as

d|§§u§§eé ﬁé?eﬁﬁ%bo@@ §St AELaAVARR AgeBhAR par BrBf

therchagagl igaBueaskl ¥aherartanged at1thereepvexnsi dexture
of the vanes, where the channel |east disturbs the gas

fléﬁﬁdsétfﬁém FPsoBxt EhdPonthBwAPASSt AR EBRAcAVEBSE| géde of

wheng bQﬁeB'EQ@ﬁ& EéﬁnM@BOEythe§a@EeMﬁhEh 9§an§nected to
m nim zed. The |iquid catcher channel has an inlet

opéhﬁnglﬂ@rWﬁﬂéauao phetepabPy-ILhkeherrengesens is

'OBEtBHQéBa'oﬁé' léEOBQ %H§cﬁe§ge§5kmgd'8995t99k9@5 of
rimof the vane, mhlc inl'et opening suitably

Wi HEh<ot Eb@m@@ﬁlQSaﬁ@ gapegntan in this case have a
downwards direction, so that the liquid phase flows down

in a number of streams onto a tray below, or collects
directly in the bottom part of the column. It is observed
that Figures 4 and 5 of this GB patent specification are
of the general type of present Figure 1, however without
fluid catcher channels according to the present
invention.

Reference is now made to Figure 8 showing a further
embodiment of a vane in accordance with the invention.
The vane 90 is particularly suitable for a downwards
blowing fluid inlet device.

The vane 90 is provided with two catching channels
92,93, extending from two upstream positions 94,85, to
downstream positions 96,97, which in the example as shown
nearly coincide. It is moreover possible to arrange a
common liquid guidance channel 99 as indicated, which wvan

be straight as shown or curved towards a suitable outlet
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preferably between 1 and 12 nm nore preferably
between 2 and 10 mm The enbodi nent schematically

waebamo7ismd Fi gure 1 is a typical arrangenment foPCHEP2006/068728

vane-type fluid inlet device.- However, apart fromthe
type of fluid inlet device depicted in Figure 1

fluid, catch | to the i

AE A T S S PR ST AR T T
aSngSEdSﬁedthEbstEéemeéﬁéstQIEIgUéESribByoﬁeéﬁlﬂglig

699. | s e e. vanes an u
EEIINA L e S R R 2

oneesiiléngt bRespatetoshhheecdt her side of the vanes

bei ng hounded by a wall which is connected,to the sid

ol 15 UEVCRER 2YuBalTrRevalfaRgeRent s Soapth: hedn bR t0
si denet whieb Hsvieeped by a series of vanes. The
series_of vanes can in this_case have a downwar ds

di rect FOASTSBCEhaf TAESI Fqui dIphas FPBWé“ﬂoﬁmc?ﬂvﬁntlonal

nupberspfpstreans1ent geaiteayobel ove oereobbhectsiumn 402,
directly in the bottompart of the colum, It is
ob%érWEHCFh@?rﬁﬂéuP@§t4O§thS HFl%hP§a€BtB§téﬁ%et nozzle
spegifigathennare of the general type of present

Figure 1 , however w thout fluid catcher channels
accord?ﬁ% £BLlERR B%@E%n%niﬁQeﬂ?Vbﬁe CEBPEL BRE 2| SPhBW!

magdeate Eigupgi8nshewhngudqtuntheerefbodi8BNt nokrdnt of the
vane in accordance with the invention. The vane 90 is

patbietl arfly4ddi {aprécfopfanadmnhtat83) bl SEngPtpERdPLate is

'nhgﬁng§M|6§ thBec¥angn9ais Pravidgd it Bot¥Wem plates
cat ch |ng§channe s 92,93, extending fromtwo upstream

poéiti6As-94, 95, to downstream positions 96,97, which

in theD@f@H@'§o§ﬁa§hQM@rQ€§6£Y gohpcideq ty h§xture streams
nmor eover poSsible to arrange a comon |iquid i dance

chahrergboths indpearedzlahiteh- vahebeast tai gh lagted

Sh9§@e951§9rgﬁg EBT@Ed§n§oSH%Ba?5€eQHE|§E98§h5'0@10w1ng
Anal ogously to the di'scussion with reference to Figure

5 ﬂhQHGpéhﬁe@ﬁﬂ@ndsréﬁélgﬁéf@faﬁﬁ? séari Agllg, 417b at either
side of the splash plate 410. Liguid droplets impinge on

the splash plate and typically form a liquid film
thereon, even though the splash plate is slightly curved
with its convex side facing the inlet end 412. The
interaction between liquid droplets and the receiving
surface of the splash plate depends on the type of
liquid, but also on the pressure in the column. It is
know, for example, that in high-vacuum columns liquid
droplets are much less spattered than at higher
pressures, and easily form a liguid film.

Ligquid flows laterally on the splash plate towards
vertical rims 421, 422. Gas flowing along the surface
will re-entrain ligquid at the vertical rims. Liquid will
also flow onto the inner surfaces of the top and bottom
plates 414, 415, and also there re-entrainment will

happen at the rims 423,424,425,
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connected or attached to the walls/plates (not shown)
defining the inlet channel. Now the invention will be

watacwssed in relation to other inlet devices.PCT/EP2006/068728

Reference is made to Figure 9 siiowi ng a conventi ona
splash plate inlet device 401 in a vertical colum

402, o .Whi ch part [l.nea

ooy origarf o ILEe Pa o fhak 08 B0 L 1FBE LB%s 2L Eb0 wien
coapthsesea sphashlpnaEelﬂlacmbrdhnbs aighi deenmenbention.
mounted in front of the i out | et .

Bt cSushs MoRha®t ralashl BletPetbant subbhvifled with a
cobunﬁtmﬁthayﬂg tepaagdlb@téﬁa1phates3414tﬁé51n5mnheg rim
norngl qpe a uid m xture streanms_th

oaTB P R Ehr Ls 4Bt Shet s Er AL h e GRS TR L AP Py e
andasphet EﬁhﬁnémD4Bat@Rabn§Ereaﬂﬁ aﬁ|9pkﬂgeah0plshh§on, at
mai n di recti ons of gg@ flow 417a, 417b_at either

00 55

of “tRe"BpPashoplate £ F§6i gP47 IB%%tFnﬁPnaedBW“Stream

thgosptash phateiandreypeeal ty teemaihi guikdctibm of gas
t hereon, even though the splash plate. is sllghtl

cuFved &R |?§908h€ERaéuéé“?aeﬂﬂﬁgtﬁémuﬁ?ét gHy2Bg2. from

Thenknher actii oacbebween Lhguikdodrophets and the
receiving surface of the splash plate depends on the

type ofSRFtPd, Obutlal SBt6ReEhE1BF ed8urESFRSERE With

CObHRBrehtel 8oknOYurbar cexanphepet Bab1kBahbgh1¥g6UYMYy in
colums liquid droplets are nmuch | ess spattered than

at tAi gherlpressiFes"Nare E8SPFYFBr APadl YguPdifi Pafe, this

L'QQ'€ofb9“§ebét§EakéYeQ@nEBetépbaéﬁlﬁéaﬁgmbgfﬁrgﬁ
vertical rinms 421, 422. Gas flow ng along the surface

wi PRTE&CBREFaAFA Ri goidSht PEABevertical rims. Liquid

will akgg EH&M&Q”EQl&h€héBn§E syrhagesnofnthept 9phapdatre is
bottom pl ates 414, 415, and al so there re-entrai nnent

wi FLotapgerodn st heari hevapgs 42424251 Ff §Br evhOrshoiseaters
Spﬁﬁ%@ Qh@tgatgth gﬁghﬁ§l4§9dmﬁghguided to the downstream

end at 441 from where it is discharged.

The wing part 436 can be connected such as welded to
a rim 421 of the original splash plate, or it can be
integrally formed therewith.

At the other lateral side of the splash plate 434, at
rim 422, suitably also a wing part with catcher rim
according to the invention is arranged. This is not shown
in Figure 10.

Optionally the rims of the upper and/or lower plates
414, 415 can also be provided with catcher channels.
Several options are indicated at 443,444,445. Channel 443
can be an extension in fluid communication with channel
432. In this case the end 448 of the channel 443 at the
column wall is suitably at a more upstream position than
440, so that liquid flows towards the downstream end 441.
To this end, the corner of the upper plate towards the
wall can be cut off as shown, wherein the position of rim

423 as in Figure 9 is indicated for comparison.
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a catcher channel 432 in accordance with the
i nvention. The gui de nenber, splash plate 434, is

w@eaviodsds Wi t h a substantially triangul ar end per/EP2b8&068728

the inclined rim438 of which i3 provided with catcher
channel 432. The catcher channel 432 extends from an

upstream positio at .t he upper.corner 44
ST asneRPEEEr: 58 ol FudRRoBL PR BRFnad Car At Sagetss,
tOthhe grénmdineetli on Gfl@ﬁ@uﬂhﬁMéﬂﬁ?ﬁarEBeoﬂlﬁppak and

I h .

lSrBberBa kT 220, dReLetee, Fhemt MR St getlonoticuia
di seussed %héhwaeﬁebeneelhmnFﬂg![e$h8 éneapabesapphi ed
anal ogous enbodi nent , ere reference to a
vangt §rﬁ£§¥ ??HWE |§rt6eBEOEéEngs reference to a
gui de mnab@pstt@amaéhﬁ§Ubﬁrth@ 8asphashcphahelsThee

[ hat is formed on the splash plate is

UId
flgﬁﬁﬁa g%mﬁ PFEEm towar ds the rim 438, where it

ent er sRentpehbe catghee e€bannghrandl| ssguédeditlifeshowing
downstream end at 441 fromwhere it is _discharged. The

wi AgPPAPPC436VEall B8 ebnABEt 8B sh¥hcasTwelded tB &Cr FRYice,

42%hQEhth§ ephgbnal, spkashepl abeasorvipoGannbeén’ . wWith this
|nteﬁrall formed therewith. At the other lateral _side

of L1PRBEsPRESRepP At eth84T AL, MAkADDS S5 FaBPG ALY

wﬂmgtpaahc@ﬁthnﬁatEhsrvékﬂh@§9056naﬂntQogh@hkaMgnth@lee
is arranged. This is not shown in Figure 1

pPPBnaF Fgmt heer i ABebf SPAe> bPpeF éha/BPZFé@eﬁoéraﬁe§urved

4lﬂn1é%5f9aw ahsAnbe providednwit hncabgherrehanpelsctrion,
Sever al tions are indicated at 443, 444, 445. Channe

443u@§ﬁa5 iahlExEeREPBRING FPuFdecoRfBAi BAFFBRIGEERCE Of

chappel434n 505thAS ¢asg1the @@dcéﬂ§e8fghhélﬁBaOQ§és
443 at the colum ma? is suitably at a nore upstream

podPEiennThBAMREDS) se2Phatel pgupadefonsct bpaitdd the other

do&@éﬁﬁeéﬂéGBQrééé lEQeEhE§o§”QhaBH§100EQQB Qfntheomprises
upper pl ate towards
an intercepting part 522 extending in upstream direction

of the curved inlet flow channel, towards the inlet end
510. Each vane further comprises an outwardly (out of the
fluid inlet device towards the centre of the vessel)
directed deflecting part 525.

The deflecting parts 525 define a convex and a
concave side of each vane. The concave side, towards
which the fluid is deflected and on which a flowing
liquid film is formed during normal operation, generally
faces towards the centre of the column. The leading and
trailing ends of a vane can be planar, but each or both
of them can also be curved. The main direction of gas
flow along the concave side of the vanes will be in the
horizontal plane in the configuration as shown in
Figure 11.

According to the invention, at least one, but
suitably a plurality or all vanes 520, are provided with

liquid catcher channels. In Figure 11 this is illustrated
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wal | can be cut off as shown, wherein the position of
rimd423 as in Figure 9 is indicated for

W@ oomparisson. Anot her option is shown w th channed HEE2D46/068728
and 445, that are nounted on +ridsangul ar end parts of
upper and Iomer pl ates 424 and 425. These channel s

di sc ar e |i war ds f . colum . T
chafhg 08 ehd bl HRECEFReE, Selrbator SRt PRI okl e
upst geat eadshet thensatchep.channels are suitably

cl osed,. . Ref erenc to Figur enmn I
Shout nbne bepEDcg2b el SubSrautr ey e iBE b ofhe”

i niyehedeydceiswhkebdi siehnrenkyeheterbediaraslVapadr the
horn' .. Wth this Lnleg geV|ce 501 _the fluid gixture

i sVERhGRhTI AlFyCPht PBALCEGFHEBSt RE VEPEF Ul teoFahfiner
50bnhthneughdnezzkec808itkr oarthentsl eb engudbds at7thee
nozzI$P508 a cur 5ﬁa£3|et fl ow 515 xtends in

chan
do®R&t PEAHY §¥ r 8BP; ﬁbE?aEP?a?W?OngFBFnP 9" t8ufRell-

i nner phrcugf epenge @§e25€1§@|ﬁﬂﬂt5@5fl@u@|Mﬁ@éttMeOice 501
curved gU|d|n% vanes (gui din nenbers% 520 are .
ar Fafgéd bRe® eﬂ?ﬁda?ﬁelbﬁHé afoRgPPhéceuFPEaUPRI Bpe inlet

fl pwzehanpek. vE@CBhéaﬂﬁlQQnﬁﬁdS§§OaﬂntBt@h@epting part
522 extending in_upstreamdirection of the curve

|nFéFCFW8ﬁF€ﬁ5hﬁéﬂY FBR@P@%“Eh@uFH?@tC€ﬁ8n6i05lﬁacﬁaCh of

vapgef yptber sconprisescpnsophvar deychouteeh EB%eBhUth
i nl et device towards the centre of the vesse

d|gééﬁgﬂtéeFFeéPFﬁﬁabéytOB?SOfTEEedéhPQBFﬂngtBHﬁF§35§Be

detkbpera genyex apduancopcavensi derof @éﬁ@ vang., {he one
concave side, towards which the fluid is defl ect ed and

on"RAFeRtatReoWnAgt] £RGi 81Pi Ff FS poFABECHUEN NG AORABET

09%&@8'QBregﬁn€B§£|th§ﬁ€§r58$@5d§n8h8e§@QEE§ BErthEf the
colum. The | ead |ng and trailing ends of a vane can be

pl 4Aaf, sbueaBacthbltebbif éem@h@hﬂ@aﬁaﬁts@fbéh@uﬁ@@a stream
Thsoﬂﬁhﬂugéfsﬁbhgntﬁé 99§eﬁ'eﬂéﬁh8m95ibe @Bﬂga¥§m§hgﬁng

of the vanes will be in the horizontal plane in th
Coﬁﬁrgumg@p@nsggcgﬁ@mﬁeﬂm the subsequent wvanes each of

which intercepts and deflects a portion of the feed
stream; the leading edge of each subsequent vane is
arranged such that the stream becomes steadily smaller
and the channel narrows until the last wvane.

Since the wvanes have a curved shape the consequence
of the inertia and centrifugal force is that the liguid
particles strike the vane surface, and that a separation
between ligquid and vapour is simultaneously effected. The
liquid collects to a considerable liquid stream on the
concave surface of the vanes.

At the downstream end of the vane, liquid will be
caught in the channel (s} 540 and guided towards the
downstream end 545 of the liquid catcher channel, and
released into the column in downward direction. In this
way the re-entrainment by cross-flowing gas is
suppressed, in substantially the same way as discussed

hereinbefore.
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Figure 11. According to the invention, at |east one,
but suitably a plurality or all vanes 520, are

w@eaviodsds Wi th |iquid catcher channels. In Fi geeBPERD06/068728

this is illustratedonly on one 2 4 he vanes 520 that
is provided with a Iiquid catcher channel 540. The

vanes géo are sub tantiall%15|n1laé to thg Vﬁg

di scussed WYRUFef8FBncat 8T P gur 1" ahas §%ifig” in

vawhanhSCaBd opti oaaksf eatunesanfedanestiwathtbacerlect
nel cuss th.reference to Fiqures 2-7 e

P Bgbuaty EERR Feaneli 6ot ol oRbanE Rt BRI~ Har 291,

Dueaﬁghe@rnﬁhnﬁgeeathOﬁh@é theef hukdsuntebldenieenddd such

a mxture o as .and q S su I|ed t hrou t he

oPhEtnbBs b 93500Ta phadhf LwaRRBEES: hebot R thE column,

ci hewateer enheal bynexyendtngneusved ebadnel obd5shEashin

of the vanes 520 |nterce§ iﬁpart of the feed stream

antitdBfFPett 8TFt 21 8PePEFFY LGt of the channel, towards

the cegtf@eOhehbersobameb0dchdherfifgt d¥aneesicén theo be
one nearest the inlet end 510 is so arranged in the

m RedVieed ¥trBam fHatl FECFREEr EBPPECARdHEPFELRY parthe

of ihhenteed.stieam yWwhkhe theinempiotngepact ohcthging
feed stream conti nues along the inlet channel 515.
ThFérY@ﬁaVﬁPﬁé EaFtPﬁ%eﬁgpéﬁéEé§§|égﬁngh€l§ab§€auéhﬁuld

vapesc8achaff puhpehviptar cephscandndef Legtsagapesbihony to
of the feed stream the | eading edge of each

subSeqBehRPIVaRBLFsdaPFaAgRd SBERIPARPVEReTERr BHRVEdD Vvanes

beconesesheadhb¥asml herrapdntheoghagnehcnarsowe ynti |
the | ast vane. Since the vanes have a curved shape t he

cofBefhibhte anrdt Aefinering hRE EBABE| FLHARMf OREE Ps

théﬁukﬁﬁl£yQHEdd@@Eékéh€Sd§EébE§oBBeeVéHelﬁUBE@@@reﬁ@d
that a separation between |iquid and vapour is

si RipP@Reously effected. The liquid collects to a
Cons'd@é@@h@r'&thge§£r8§H19@s5h§199”8é¥§n§ggéfﬁg B£ov1ded

the vanes downstream end of the vane
wi Pn pB inlet device known in principle from Internatlonal

Patent application with publication No. WO 03/070348.
This fluid inlet device comprises a series of coaxially
disposed circumferential vanes, wherein each
circumferential vane curvedly extends between an
intercepting part having a substantially axially directed
leading edge and a deflecting part having a substantially
radially outwardly extending trailing edge, and wherein
the central axis of the inlet device extends parallel or
coaxial with an upwardly extending axis of a treating
zone in a vessel or column. Figure 12 shows a side

view (A) and a bottom view (B) of such a trumpet-like
vane 601. The outer surface of the vane is the (concave)
side on which a liguid film is formed during normal
operation. The main direction of gas flow is upwards in a
vertical plane of Figure 12A and conforms to the surface
of the circumferential vane. Liquid catcher channels 605

are shown, which are mounted on the outer surface, and
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caught in the channel (s) 540 and gui ded towards the
downstream end 545 of the liquid catcher channel, and

WO edogassds i nto the colum in downward directi oPCT/EP2006/068728

this way the re-entrai nment by 2 oss-flowing gas is
suppressed, in substantially the sanme way as di scussed

h f Th h I b d

L By LR 280 B2 B0 R, S oA Bpresore

théyvdetbeftothhélmmaﬁrdmréhelhﬁrbfoghalfpbaneThe catcher
: tch h i hi

SuTCABI -8 PANGBHCSLER: ¢ At “CRb P quid FsTgnt dgatured. The

tomawdStthemmahh ofst be eotHavhehovRYBhecDt BEA be straight
configurations such aiéthe one shown i 8 are

o
o 889pBEERbPEChChiab. NiBors of CH0E  BENePPFRARYY Lnto the

deypeasspabeakaorbanpioyi drd whhb, | baui dtcabeherso be
channel s ccording to the._inve t|on d earl

an
f18f §21AFEt SHEVi E82FnEPGdT hgue %Edd%ﬁﬁggrg%g £otiards the

prenseparatirngeand gutdicngrt be thguvanétr@a§1cganbeover the
provided with catcher rins anal ogously to the

enBBHlﬁéﬁtélﬁlsEUsE@@th%?EFnéBBPeSh?HE ¢lrbea ¢anEsng)

canigeiar rangsd WntdbthenrentoRORhEgURALLRANSE €h8- vane.
splitting and deflecting the inlet streaminto a

pl ural Ft§u6f aRFFRPENENENPRLEI OA% BYeRATR GFPFepRAtSuitable

pl ApesriaCat sheraphannebs €an ahse wethiad¥aphadeahe, and
provided on an inlet device known in principle from

| nEePnBei BRANCPAEENECappI I EAEPEATRIL H1phbFPEat PBR NOI1I
VK&Q§QQ79§é§nl&né§ Ehéﬂgdhﬂge%egﬁy e Eempﬁhgesbéndlng

series of coaxiall di Spose Cl rcu er enti al vanes,
wher ei BY eaefuei pPeuRber eRerar 9anenturvearylésréfdsarried

behﬁﬁgﬁdénwhBBeEﬁ@pghgngaéEcBEMhﬂeeaw§HHSEﬁ8tb@éé¥nt
axially directed | eading edge and a defl ecting Eart

havnﬁ@nélgubsthﬂtEapﬁyaﬁa@naﬁu9Yo9ﬂmhhalynéﬁr@ﬁ Fngbove 1is
trailing,edge, and wherein the central axis of the

inl et device extends parallel or coaxial wth an

upwar dFeektendi hglaki devica pfehbgngresent invention can

with advantage be used in a high vacuum distillation
column. Typically in such columns, the feed mixture
comprises 30-50 wt% of liquid. It has been found that at
inlet velocities exceeding 100 m/s liguid entrainment can
become large, so that the relative fraction of the total
liquid entering the fluid inlet device and that is
carried along with the gas upwardly exceeds 10%. At
higher inlet velocities the entrainment is even higher.
High entrainment figures represent a problem for the wash
beds that are typically installed above the fluid inlet
device. The present invention reduces the entrainment
significantly.

The fluid inlet device of the present invention can
also advantageously be used in a separation vessel. The
better the overall separation efficiency of the inlet
device, the easier the task for other separation

internals in the column, such as a coalescer, mesh pad,
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zone in a vessel or colum. Figure 12 shows a side
view (A) and a bottomview (B) of such a trunpet-Ilike

WO a00¢/06314 The outer surface of the vane is theCT/EP2006/068728
(concave) side on which a liquiaZ filmis fornmed during
normal operation. The main direction of gas flowis

upwards_in,a vertical .plan f Figure 12A and, conf

e enrr At o iR B PR n P orent) BreaaRsct L SRTHD BBek,
catghebnehamnet$c§6503ée shbwn, wiMhichlaoe ﬂbunéedxoaesign
the outer surface,, andwhich iral partial
e SRR g ot e pnar A en BBy P AL s bRk AR Saner
di teeblignpot gas/browlldhetcabehes ehanneksaf@Por cheaper
overlap, so that all liquid is captured. The

doﬁﬁg?gﬁﬁﬂfénd 608 of a catcher channel can be
strai ghtecandsopencsdcChbet Bateltgubl Es1t@hpased also another
upwardly i nto tge open space surroundi ng the vane, but
|tt¥8ﬁ éﬁsgeﬁée rranged such that the liquid is

di sghapged towards the inner surface of interior of

t he vane,_ bent over the top rim610. In that case

(not shohhiifl iRCSar a5 hGs PREEFa: LAns BEORRE R At Loure 1

froast hesbetit paretet BeavaneerLi-guirdreat ehgrwehannehsid
can be made from any suitable material, suitably from

t hea&ahBr nEParnasst he 9aRerJanaccuhtBetBBnkBEEREIPB - oF Ne

i ntegrat ed1wit Retyheevane HskNgokpawNyt @EHALAYESNH a column
i ncludi ng wel ding, boltin bendi ng. By reducing the

anBént Efdéﬁ@?é?ﬁedgﬁpaﬁﬁglﬁaﬁﬁléEOUBméFdElﬁPFﬁ thebut in a

gagukn @889&9386§f%?EPaEBSnp%§§§n§8'OM@@E'QH tbh81, 14
separatlon he i nternal s above is ﬁlnlﬁlzed

Theanegi @ni aliehedediee aFreREcPr &8ehtCi Avafkeenreds of 7

WﬂanégVéQEﬁgeEgghU§§Qe'waé b'9@4VﬁCHH§hd'§BH|£Hé'98edplpe
colum. Typically in such colums, the feed mxture

coflpr F8esc806uBD %P@@éfhﬁﬁqal@lamﬁtﬁﬁsoﬁe@n2ﬁomnd t hat
at 'nl@BeVFEQQHtL§§e§X8§§g&ng§QOtQé§e&'H@Egre mounting of

entrai nnent can becone arge so that the relative
fragehod eftehert ebannpiguid eateri agrt hextpapdvippl éed to

de¥hgefé8§/ﬁ9%§ i§ GALEhetnhal QRO Rt hesgassupvwandlye air

exceeds 1
as droplets with a size as is typically present

in transfer lines to high vacuum units. Tests were
conducted over a range of air inlet velocities of
30-60 m/s, and using a water to alir mass ratio of 0.3.

The amount of entrainment in the gas was determined
by using a vanepack mounted above the vane inlet device.
The water caught in the vanepack was drained and the
amount was measured. Entrainment can be defined as the
weight of liquid recovered by the vane pack per volume of
gas.

Then the fluid inlet device was equipped with
triangular vane end parts as in 87 (Figure 5) with an
equal height and length of 0.144 m, so that a rim at 45
degrees with the horizontal main direction of gas flow
was obtained. Along this rim a catcher channel 83 was

arranged, thereby also having a 45 degrees angle with the
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hi gher inlet velocities the entrainnent is even
hi gher. High entrainment figures represent a problem

wo oo07bs1vash beds that are typically install ePiCEEP2066/068728

the fluid inlet device. The present invention reduces
the entrainment significantly. The fluid inlet device

of the prese i nvention_can al.so advantageo

BT R e D APy PonT08aSarT - ThASHLLTar Ly RE Bu8: alFanel
sepatatsenweﬁfDCQEnmy Dhet brahnket cdewhded thetkasi etong

task for other separation internals in the colu
ERtaRSy! 2haPalchpBERaLah 28R LALSbDTuRna], YIRS MRy top
cenanufpgatelbﬁutdesepaﬁat@ﬁlésmﬁéblde¢kascyﬁb@ﬁewith

mul ticycl one) . Llow to rel ax design
o EEten e a0t Aoy PP S Sandl o a1 0w hi gher

thoughn@tcaﬂdﬁ@f @hbﬂMéth@@I%dsBHp%|EElaQQ/@hown in
cheape parators. The vesse e,avrtlca
coFaEHrebﬁt al'sodanBehsr ¢ thﬁfh93§s€FFCE§%ﬁpFB alar in

flubg vBket odewmi cengeperal by aeeordiAgotothbgubecdviaside
tested before and after retrofitting with liquid

caPéh&PecHanfePs TR AcEDF dARERT Wi tH PﬁetPﬁVEﬁFFoﬁndTEEe rim

fl gedehal ehafdexicgawas heri zontally nounted in a
colum_of 1 m di aneter enerally as shown in Figure 1
, but TﬁSESdE%FfPEE%%raEgﬁ¥|bﬂ?%@%%ﬁt%P?hoé BhgahREcPAT
tO&abnné4SV@ﬂe§c@8r§ahB@rwﬁtgetaér@ﬂgsgthantmes§h@cked
rows_ of 7 vanes each. Each vane was 0.144 m hi and
t hetheedprpeltentheatof Rt FaPBE- héﬁoﬁeﬁléﬁéFeghéf

0. 28t Phindbecf hHkdrbahebqdgyi geruasotest ed befgiecven
mounting of |iquid catcher channels. A wat er/ ai r

m RtgPeTwasSvVeEdtE® thBIReRH 9F5elpheﬁhV@hOFhél@ﬁter
was dispersed in the air as droplets with a size as is
typically present in transfer lines to high vacuum
units. Tests were conducted over a range of air inlet
velocities of 30-60 m's, and using a water to air nass
rati o of 0. 3.



The anmount of entrainnent in the gas was determ ned by
usi ng a vanepack nount ed above the vane inlet device.
wab@7watses caught in the vanepack was drai ned PODEP1066/068728
amount was neasured. Entrai nrerto can be defined as the
wei ght of liquid recovered by the vane pack per vol une
of gas. Then the fluid inlet device was equi pped with
triangul ar vane end parts as in 87 (Figure 5 ) with an
equal height and length of 0.144 m, so that a rim at
45 degrees with the horizontal main direction of gas
fl ow was obtained. Along this rima catcher channel 83
was arranged, thereby al so having a 45 degrees angl e
with themain direction of gas flow The |length of the
channel part 83 was 0.22 m. The channel extended
further along the horizontal upper rimof the origina
vane to the top wall plate of the fluid inlet device,
as shown with reference nuneral 85 in Figure 5 . The
cat cher channel had a shape 121 as shown in Figure 7 .
The di aneter of the half circular tubular in top was
10 mm The size of the slit on the concave side of the
vane between the upper rimof the vane and the rim of
t he channel was 3 mm Tests perforned after
installation of the catcher channels in accordance
with the invention, using otherw se identica
condi tions, showed that the entrai nment was reduced by
a factor 2 to 3, or even higher, over the range of
air inlet velocities.- 29 -CLAI MS 1 Afluid
inlet device suitable for introducing a m xture of
liquid and gas into a vessel, which fluid inlet device
conprises a gui de nenber having a surface, on which
surface a liquid filmis present during norna
operation, and having a main direction of gas flow
al ong the surface; and wherein the guide nenber is
provided with a
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l'iquid catcher channel extending from an upstream
position with respect to the guide nenber to a

waloswristrseam posi ti on, and wherein a virtual |ipPer/aPmngocs72s

t he gui de nenber between the -upstr-eam position and the
downstream position deviates fromthe main direction

of gas flow. 2 . The fluid inlet device according to
claiml1 , having an inlet end for receiving the

m xture of liquid and gas¢ wharei M Ehe gui de nenber is
a curved guiding vane conprising an intercepting part
extending towards the inlet end, and a deflecting part
def i ni pgfaugenenattydeohvexssi debandrargenerailying a
concave sid ?f t he curved vane, the concave si de
reﬁﬁéggﬁ?lﬂg hEUSdr FACeIBR WAFRNI TGEPE T s present
duhnghneroal epeeat Heficd coﬁbelébgld inlet device
accordin claim?2 havi n rved inl et fﬁo
Channef Qi ReHETPRT BBRATAE PEET DSt rBANIBAGD BHETACE 2
pl urghi iy feimcusvedeguhdi Agrvagesophacedpenet behi ndnd
the other along the curved inlet flow channel, and
WherEFR9at W@égtdbﬁ%CBFO?h%fvgﬁésfﬂgwpﬁ69pae8hﬁﬁFHréace'

l'i qui dagat Ghercchannel gudde tbRoéluid ppbetadaviicen a
according to claim?2 , having an inlet flow channe

wi thathe FﬁF@Feén@héﬁn?%seéﬁgﬁgé8ﬁ1éﬁam gRgugstream
pl ybah tt ¥nof;i eHr vedpguit dipgcMangsi pkagerdrenecbehi Adwnstream
the other along the inlet flow channel, wherein
th@@é#Fé@ﬂrn@ngaW?§r8#ntﬁovééﬁgééuﬁﬂvg %4fABY FBenPEAde
OUﬁEﬁEthEBBﬁEletBQeubBE§éa§e¥b§§tléﬂdaMBeEﬁéndé&nstream
| east one of the vanes is ﬁrOV| th aliquid
caPehéFieRafifEiatss. TR alﬁaFﬂI@FIQQVF@@ aécordi Agov-
toycl arm 23, 6QNPRESENGe/1 PLURALLEY: R cyrved; Qui di Agving
vanes of which the deflecting parts extend into a
pl aRalntgtofndi £PEr EAECdVEBEt FORASTiaREr@heFel hartd and gas;
| egst Qe Qﬁet?ﬁi&@nﬁémbérpﬁ9V5d8QIW%BthiBHH§'gane
cat cher channe

comprising an intercepting part extending towards the

inlet end, and a deflecting part defining a generally
convex side and a generally concave side of the curved
vane, the concave side representing the surface on which
liquid is present during normal operation.
3. The fluid inlet device according to claim 2, having a
curved inlet flow channel with the inlet end at its
upstream end; and

a plurality of curved guiding vanes placed one behind
the other along the curved inlet flow channel,

and wherein at least one of the vanes is provided
with a liquid catcher channel.
4. The fluid inlet device according to claim 2, having
an inlet flow channel with the inlet end at its upstream
end; and

a plurality of curved guiding vanes placed one behind

the other along the inlet flow channel, wherein the
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6 . The fluid inlet device according to claim1 ,
wherein the guide nenber is a splash plate. 7 . The

wao bao7d7ismd et devi ce according to any one of clPCTEPDOG)68728

wherein the virtual |ine devi-atas fromthe nmain
direction of gas flow by an angle of at least 10

deqr ees nor e ref.er abl rees or re, and
R oE L B T B Yo fr B B Sk F e Ta Bt doppElis Thr out Let
| essanBlel dhethbuidlenl ebvdewjce according to any one

1-7 mhere the main ection of.

f I
S noafB dafrelBrafl TabfE MRl bnas vanedti P hrbuttea

newbeh exnequdbeameﬁaruppehna?d Iomgr rinms, phereuﬂ
u Ire sitron I.s at a I rst I St anc o t he
e T B R b O SeRE aoanEP PR b Cr B D bt
se@@mﬁrlsmﬁblgrpldtanaﬂgeofr@ﬂrvea b@m&ﬁnﬁlﬂhngs.oEBﬁhich
f|UIﬂ i nl et device accordln to agx Ee % glgg
1 éhFoPeF ?FBHH%uBGIESn?§F8P8 bF Pi guPd“an 535 ntotaerent
gagikegui @nepntagat ivRgr¥esset, 1kAspabhcykathentonas is

distillation colum, npre in gartlcular a hi gh-vacuum
di BEPYIaefoH I EBI anmhlIBrdi itbCASEefarREFAN vessel . 10.

A UEth@ﬂeOflﬁEBrQﬁléﬁlBQV@C&'étgotﬁhﬁ@ devicgisui} aphlrein
for introducing a mxture of liquid and gas into a
veEE@Igu%ﬂ?cﬁeWPﬁFlenPe?péé§hc@l@6ﬁpr|ses a gui de

nenberTH@vrmgla sHréacgeoncuhi 6Bo sy hgceoashiyquhd bl m
gresent during normal operation, and having a nmain
le

etménlof- gH@eFPéﬁlBhénﬁlfﬁéaéu@#ﬁ@ed@ﬁﬂéﬁeﬁefﬁ@@ the

CORRY hS@$rREQYLHI BE &hS !ybﬁebgeapeang@ého@ htquedst 10
cat cher channel extending from an ups ream posi tion

wi ER0FEeSpeet PBrEhePrhaiaechtibeP £6IHCEBWASE PeAfm and at

posbtiong 389r$@§r8knlés¥'rbyékekhﬂ@yakgngegpge¥aag less.
bet ween the_ upstream position and the downstream

poSiti 6hedéliafesntebniiehechapAcardeedi b ohvygasef Pow.
11clgbﬁsn?150dwﬁ@9@5g'Egetﬂaghaﬁﬂkégtl$H65§'8a5h§l§%eeurlng

of providing at least one of the vanes with a l'iquid
cahehspl operation is horizontal, wherein guide member

extends between upper and lower rims, wherein the
upstream position is at a first distance from the lower
rim, and wherein the downstream position is at a second,
smaller, distance from the lower rim.
9. Use of a fluid inlet device according to any one of
claims 1-8 for introducing a mixture of liquid and gas
into a gas-ligquid contacting vessel, in particular into a
distillation column, more in particular a high-vacuum
distillation column, or into a separation vessel.
10. A method of retrofitting a fluid inlet device
suitable for introducing a mixture of liguid and gas into
a vessel,

which fluid inlet device comprises a guide member
having a surface on which surface a liquid film is
present during normal operation, and having a main

direction of gas flow along the surface;
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channel conprises connecting to the vane a vane end
part wherein at |east part of the |liquid catcher
we@barinelsid s arranged on the vane end part . 12PCEEP2006/068728

nmet hod according to claim 10 or32l; wherein the fluid

inlet device after retrofitting is a fluid inlet
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with a liquid catcher channel extending from an upstream
position with respect to the guide member to a downstream
position, and wherein a virtual line along the wvane
between the upstream position and the downstream position
deviates from the main direction of gas flow.
11. The method according to claim 10, wherein the step of
providing at least one of the vanes with a liguid catcher
channel comprises connecting to the vane a vane end part
wherein at least part of the liquid catcher channel is
arranged on the vane end part.
12. A method according to claim 10 or 11, wherein the
fluid inlet device after retrofitting is a fluid inlet

device according to any one of claims 1-9.



