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THREE PHASE VAPOR DI STRI BUTOR CROSS REFERENCE TO

RELATED APPLI CATI ONS The present application clains
wtoogiiosyw from provi sional patent application gemusp07/010497

No. 60/796,765 filed on May 1 2006. BACKGROUND OF THE

I NVENTI ON This invention relates in general to a gas

distributor flute designed to provide uniformgas flow

in the trays or packing of a fractionation col um,

such as in a hydrocarbon processing facility. Mre

specifically, the Eresent Iavention_r !3 toa
devi ce that cot - H. A ﬁlgl Sg%%Rlocyty
feed OahRsss WEPHRENER BCRUAR TR I HNs Ol | S,
froma single or nultiple Teed nozzles to a qui escent
Thewprespgme applugatdom dilstimshpriioricfy tfnﬁorgapfevisional
i qui-ds oLLds _to,.a cantact I ce. W thin
Pt et b 2 N 2 B4 5ol o Lo By 1. 2006.
invention allows for the di sengagenent of the gaseous
flow fromth LOML ! 0 L,Le jyely and
concom tantl )?Bé\%)gg Sggét yﬁé’%&&%&#ﬁ (high)
Toild dsntemnidhersibtiephdse gemeaiall tav.a \é?eﬁ@fc?iétﬂilbﬂtor
. and solid interactioon occurs in many types of mass
rluce M Shad L0 RV L8R TGO DY s date i Eag| yrays or
packingqpel Stfractisnabibnddeatnn)t @urs eRaral | &Nhe&+888rbon
bel ow a region containing trays or random or
Pr°°essﬁ‘r’tﬁ:t€ﬁ%’d§b'é¥ki-ng while the liquid streamis |
Norte asiheseilf i 6aD1Yhe thel preszheya dvdicy Srélapaski8da
T vapor and. liquid streans then flow in )
devics JRerCoRThioRg| HEs UGG gotec ik Y hfend
gasesIrﬁh&bﬁ"ap@@kiﬁ@l&abVﬂﬂ@dﬁaéﬂéﬂd/d¥”ébif@bgof9$ﬁrQl¥ingle
flowng liquid streamover a |arger surface area to
or muldniniftfEPe RAEEIREaL O Fambri@SqaRterikav cvegine faE

uniforpVd £t i bh O1bAJotaRPe @ liquids and solids to a

contact device within a distillation or fractionation column.

=24

The present invention allows for the disengagement of the
gaseous flow from the liquid flow while effectively and
concomitantly acdommodating separation of (high) solids from
the multiphase vapor flow. '

Vapor, liquid and solid interaction occurs in mapy types
of mass transfer and heat exchange processes. Typically, a
vapor stream is introduced into a separation column below a
region containing trays or random or structured packing while
the liquid stream is introduced into the column above the
trays or packing. The vapor and liquid streams then flow in
countercurrent relation through the region, with the trays or
packing serving to distribute the downwardly flowing ligquid
stream over a larger surfacé area to enhance_the mass heat
transfer interaction with the upwardly flowing vapor stream.

In order to increase the efficiency of the mass transfer
or heat exchange taking place between the vapor and liquid

streams, it is important that the vapor be uniformly
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In order to increase the efficiency of the nmass
transfer or heat exchange taking place between the
wozonszedand |iquid streans, it is inportant thagct/be007/010497

vapor be unlforn1yd|str|buted across the horizontal
cross-section of the columm, particularly at the | ower
vapor- liquid interface where the vapor enters the

packi ng. When the vapor is introduced to the colum
bel ow t he packing, the velocity of the vapor can

prevent the desired horizontal distribution of the

vapor prior toits entry into the packing. In order to

csoes TR S UL S ELELRUAL 00y LEELOER WY i,
partlcuala&rlyt muzla:fheec:low&ne vapor - Illhqaldl inakirfyacef where the

irectiq Anqt her th the prior  art
vapor griEte dHs STHANY O GhFE EREeeRORead AotisHGRd to the
columnﬁb@&@WNﬁhé{ﬁé&k&ﬁg?fthEQUem&c&ﬁQ 8l icte Mu@ﬁfiuhn
S, Tege to, fractionation towers n.the 1 Or
prevend; £ Ao AL HITT HOREBbeH LB EGRUET CHol oy Heh AR Gprior
to 1tsaelﬁtqqkquttcdrw& Pb@ER N pst rgasrakrt ke fimpaidvhainé®nvapor
tower. The purpose of t procedure is tqo keep

distriliiied ¢ GLACE Y BBYPIDES: BRPAAHCBESUL Toed columns

in the2BAHWHH B f dbisd | vABboBoPHeESTt thR HeHdH {hes
knock out. drum however, adds to the conplexity and
pluralidyt off 447 H2R8s by addi ng anot her pi ece of

RU{HER robieMOMl €h' €RECSSILAR rAd AT | {s tigat
state of the art and solve a long felt need in the art

there jifs (QfEmR ket BPuURPPBERFShendradinest &F darghect
liquidd HBHISsSMasoftdn €Rul gaQ%oﬁ%nQ\é% (Nt e rd O ibfation

separation colum . An éxanple of a conventional vapor
towersyj stin ftherprkpdwAr histhigaporiseddy ipglibgensargcerplished

by the’ u%e Ro¢ . aNenoékJ,Q@ A% bm( PGSO R &

£ Oife
reference) . The vapor horn disclosed in that patent
fraCtl@?ﬁﬁ#@ést%ﬂeﬁnnuTbﬁ purposg dfatthis gpearedure is to keep

unwanted liquid and solid contaminants out of the absorption
or distillation process. The use of the knock out drum,
however, adds to the complexity and cost of the process by
adding another piece of equipment. It would represent an
advancement in the state of the art and solve a long felt need
in the art if the knock out drum could be eliminated and the
liquids and solids could be removed internal to the separation
column. '

An example of a conventional vapor distributor, known as
a vapor horn, is disclosed in U.S. Pat. No. 5,106,544
(incorporated herein by reference). The vapor horn disclosed
in that patent comprises an annular housing that is open at
the bottom. The vapor horn contains a plurality of vanes that
extend upwardly at progressively greater distances into the
housing through the open bottom causing downward deflection of
the circumferentially flowing vapor stream. The downwardly

deflected -vapor then is said to rise in a uniform manner into
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the bottom The vapor horn contains a plurality of
vanes that extend upwardly at progressively greater
wal@t/ane®s i nto the housing through the open bedt/0$2007/010497
causi ng downward deflection of the circunf erentially
fl owi ng vapor stream The downwardly defl ected -vapor
then is said to rise in a uniformmanner intoa packing
bed that is positioned radially inwardly fromthe
vapor horn. While circunferential vapor horns can
function satisfactorily in many applications, it has
been determ ned that a poor distribution of the vapor
a pacRih§aBeBBYHaeSUld JHMiar; SRId aHda PRI Bt ENPaEANY Ei RS
e i N ki vt S "é‘ausgd%% kae
vaporyhesP-stream travel ing through a swirling or cyclonic
WhoVePah b Rfdrirdrt 4 Ct}ég&ahgﬁfin ron,t hor n.
A ow vel oci tyrzonelalsls ‘created | nétﬁghcgﬁ?é?gg ‘the
satisgprhanidid ia magly vaiplcieat ome, | £t cheat bdendfetemtmined
that hDh8obeNas dudfs ; a sult .of this
at & BpbRISl N soutiskl B AR S M8e B pRoak Pepblt® under
certajindaoperatdngnmemdidfiarspor EBmi=rpogrt Aéscembat ipar tison
o t erl_yi j,ng .and increase the_ agount of
beliefid B8, BEFCatdlh B SR kot [ SHESER HRevRIERE ghroven
swirl@ngeorheycdporichflentpatdd 4fiepatki g, diBchapged from the”
i butyi gn_of wvapor, cannot be corrected readily and
%éés %xheoé“? fvie\é Shcy of°the frasECtFas 8 tg‘gc PAtRg ©f
the cuiltinnnande at ey orelpaeitygzonhk SisPareabled 5d§82e684 the

. incorpqerated _herein by reference).descripbes a nethaqd
lnnergﬁaigpggrg%ﬁ%Vﬁﬁpﬁ;hﬁﬁhna%i%t¥?%€}6r° h5EPifs C¥sIepie
vaporofleepar Thierg gaseaticyardh f f epédt DRUsUeBucel £t Aottt of

a vg ar. st%?$g1about an innerdggri her of a colum.,
vVaporrfy §558P e SHEE IRV Yo L F r bRTt A¥egL¥ErgppAGking and
incretheoupk amcaind efStvayasdt | ot | yhopeadbalt 8GraRdportions of
che pRBkIR0Y " bnc WAl Uddd HasPERee- 287 heacRindY this

poor distribution of vapor cannot be corrected readily and

. d .
vaporrég

"reduces the efficiency'of the mass transfer occurring within

the trays or packing.

U.S. Pat. No. 5,605,654 (incorporated herein by~'
reference) describes a meﬁhod and épparatus for a vépqr
distributor that is capablé of sepafating gaseous and liquid
medium by circulating a vapor stream about an inner periphery
of a column. The vapor stream is discharged from the
distributor through an at least partially open bottom énd,
optionally, a plurality of spaced apart outlet ports in an
inner annular wall of the distributor. A defiector extends
upwardly along the inner annular wall to deflect the4vapor
stream away from a circumferential flow path along the inward
face of the wall. The deflector also may extend outwardly
under the flow channel to deflect, in a radially inward
direction, vapor exiting the flow channel through the open

bottom of the distributor. U.S. Pat. No. 5,632,933
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i nner annular wall of the distributor. A deflector

extends upwardly al ong the inner annular wall to
waolsb/et7est he vapor stream away from a circunf ercmts$2807/010497

flow path along the inward face of the wall. The

defl ector also may extend outwardly under the flow

channel to deflect, in aradially inward direction,

vapor exiting the flow channel through the open bottom

of the distributor. U S. Pat. No.

5,632,933(i ncorporated herein by reference) describes

a vapor distributor having a deflecting surface that

. ' t i i f
(incollihatisn 0008 5) ETLINRL) BEocTedel lSSY ©f °
distrijefticec tlareingag edef hectighgusua faapot Hatowd ipsgdt $ oa vapor

al ter t direction and,speed_of a gaseous and liqu
sereant ardiug e LR0ek B RIPnRROTRE s, Boliptn vty vaser Shorn
of thidi sievins i@npleyscdethattoas sepaedt em@hidghobt Gai dapor
a aseous pijxed.phases and provide a uniform
£1ow gy 8 S b8 SR oRo Sl Peat b A stpye and
liquid@ediumThe prior art does not teach a device that is
apabl e_of separating all three phase when they are
tﬁﬁfﬁﬁﬁﬂ%éﬁ”%? I%Hnégﬁsﬁftfﬁ8ﬁlé aRPh A ihebign
devices JHHE dt d&pathoBaABLAAGINA/igfuidt RRIA GBS mixed
rocessi ng, _\Wil e caonventional vapor distributors can
phaseff (Fhd i%‘?f"g-]a‘?? sTabPOfPER A shEdPuidmm &f i RO . konkhe

trays s padtigf o ancbmpreyed TP idstitdbWotsthet wehkh a
. praovide a nore uniformdistributiqon of vapor across
devicq Hhdori g ofRBAPLE0SE- SEPPTGY 150 & ltaddiearRRaseovhen they

are iMt8HaeXEda898uELLHEBLsTYMRMRY GF fEida INENTE O\hdfbhea column

» present invention overcones the drawbacks of the prior
for fragtiopatiPntaBddes etheayshemiomdoRnesesSsHATur es.

WHieL d ScdiPeRPY8halPIBRE Ofi XN tdHd 6649 BuhlE bR

at predeterm ned positions within the inner chanber of
satisﬁqﬁ;qﬁﬁky in many applications, .a need has arisen for an
improved vapor distributor that will provide a more uniform
distribution of vapor across the horizontal cross-section of a

mass transfer or heat exchange column.

SUMMARY OF THE INVENTION

The present invention overcomes the drawbacks of the
prior art through the use of several innovative features. One
is the novel spacing of vapor deflectors ;ocated at
predetermined positions within the inner chamber of the vapor
distributor in combination with conical outlet ports in the
floor of the vapor distributor. These advantages allow for
the separation of solid, liquid and gaseous phases when
introduced simultaneously from a feed nozzle into the vapor
distributor. Additionally, the location and use of windows
with louvers, and chimneys with high hats located -throughout
the inner chamber of the vapor distributor aid in producing

the novel results achieved by the present three phase vapor:
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di stributor in conbination with conical outlet ports
in the floor of the vapor distributor. These
wathamiages al |l ow for the separation of solid,pdi/gsdoor/ 010497

and gaseous phases when introduced sinultaneously from

a feed nozzle into the vapor distributor.

Additionally, the location and use of windows wth

| ouvers, and chimeys with high hats | ocated

t hr oughout the inner chanber of the vapor distributor

aid in producing the novel results achieved by the

present three phase vapordistributor. It will be
distrid BRI .00 r BUkt knRka ' e :

e os T e D P ot Ry e bR Re soel KA, jpmined-
phasej RipEMREd FoMRr i fes vapoixtirer pfuadd, thaeel yhagsss. that

(e[ &and LS. [ Carfast ences have _heen '
may b%ngg%tg%to ac %%géatgérgépgﬁaéésggg%}lg.frénngr‘f‘(fly' gas,
liquidgepgibramlinye tPeionriet defadeaceaghack delem hitidle to

. int].HeEj istriputors due . to the presence qf
aChleg%I ds. es%)ém a%;yg%éﬂléégllﬂnt ﬁBngF%‘F ﬁgggpeVa V& dfre
marketlo dilredveattagmad Hr coke obhiel dsupi har thppar &apor | N

i nvention, the

s d, emhodi nent s_of th t |
et Y, oVt SRR BT hF AR &%t AoREGH e e,

in theheujtdsdnrtse nughdt ofedByobehéi EradtwonhhAtb oraldtter
Sir“ilgnd/or s%&arsati on el enments, such as, knit nesh pads or
oth&PPATY° nedi a to increase the distribution of the

'EnlUrqﬁ@rﬁkdﬁeﬁbwdiméhSQ,otheh&apQésEﬁEeﬁd%@Hé¥BﬂJBthe
windoWaY he .fitted V\Ath(ﬁ c%/cl oni c or vane type filtration
8F ?@%5} MBS HRH OF THRIBNEY Bt WALPoRIghdb@ts of the

presefepanhdeniiicil an@ptiSe CANt PeaCki €Bl EY1ekbhiBal fddler
liquid gnd/or solid 1ghase contam nants in the feed. gas

separghiPe FIERANSG 174t 28r KBIGSTERR Pads or other filter

mediadist inkiHeRlde THACA Dit £{ bEBSohOckNEn¥CRREk i- MRl i xture .
s conbi nation of features is advantageous because

Th ¢ \ .
Also,; thg VaRok 916t AP ERRLI¥UREsPENEikEed Mitlam cyclonic
or vafkt el fiaTFRiti®oh or separation element. These

filtration and/or separation elements can practically
eliminate the liquid and/or solid phase contaminants in the
feed gas while the vapor flute serves as the
distributor/contactor of gas to the vesseél internals. This
combination of features is advantageous because it eliminates
or at least reduces the need for an external vessel to
separate contaminate phases from the multi-phase mixture and
provides gas distribution and extra mass and heat transfer in
the vessel simultaneously. The velocity of the feed as it
passes through the windows and chimneys can be adjusted for
various filtration elements to operate properly. There are
various filtration and/or Separation elements known in the art
that will separate solids and/or liquids in the'verticai or
horizontal positions as used in the side windows and vertical

chimneys of the present invention.
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separate contam nate phases fromthe nmulti -phase

m xture and provides gas distribution and extra nass
woeand7/eeade transfer in the vessel sinmultaneouslpcT/U$2007/010497

velocity of the feed as it passes through the w ndows

and chi meys can be adjusted for various filtration

el ements to operate properly. There are vari ous

filtration and/ or separation elenents known in the art

that will separate solids and/or liquids in the

vertical or horizontal positions as used in the side

w ndows and vertical chimeys of the present

i nvention. One of the processes that the present vapor

Oaies tafi mh%rpme%eeenpheyedhw pireisenity dragear bbistributor’

may beP Wil GLACK! 10 nGSBBELRLLY bY G Ationatign of

cra k mul tT phase v por strea e quenc
especigdder ioy the tractnonatuon pfocesskedﬂmukﬁmphaseumnpor

f b
st reamlse av eﬁ'laﬁ:s}{éj Tcﬁ@&ﬁcﬂf ?%ﬁ%g EOV apor o2 &g’t a%a&?ﬁé%aogh%% es

proces@f mmaﬁmphamarbapoﬂaleawab an&ﬁ&hﬁc&ﬁﬁftétcnhéiEﬁﬁklng
The a oyeggconta he nmore val uabl e

of nyci@deSnoll oS FabE O Cns B E phaas] MtRes (FORHR LR,
three Phaddswil tinel BpﬁrdcahhéﬁSma[:erh%&S vaimeh)y £ gaoduriguid

t be renov effi ¢ci ent _processi ng of. the
and sopidf- i dtin Sat SPPEPYConPRtadnE S rars Yot el es.
compon@htade sard hiesl ﬁbeaeeghavenda]\c/eh:amddiﬁdmﬁﬁ @cslm:dﬁvi CEhe
nove, t he | i qui se fro va none have
Liquid gt TR 4 (Shahds carBolesr: Homtabie Bradutrs dthnharust
be remthiezh fior wﬂfn@@éhenpabeég%hgg oFe Al HPR £ SERFHSE S
e cles, will cause deposits in the vapor
"‘atenﬁ?‘m "ﬁh‘tfo‘? %‘H‘BetHFbﬁﬁhBEF Fﬁé%@é\ﬂ%%neﬁ% Fererihecor
above,OtHifle HWWST 6880 REEEBAEI AEdCdevAERNY -t J NESHoWEPEREt Biquid
‘reduce t he overal | ef ficiency of the colum and

phase [fxan (the reRRRRt BPBS&nPAYSf Becrhaible difpvegmovehthe solid
phase .Pr &36iH d4WEAt bRAsEYT Whebned Bl eyuidta e pHS€e8bing

generally comprises coke particles, will cause deposits in the
vapor distributor and throughout the fractionation column or
other downétream processing eéuipment. These deposits reduceA
the overall efficiency of the column and .require frequent
cleaning for- their removél. ' A

The present invention further employs the novel use of
conical nozzles in the floor of the vapof distributor to allow
for removal of liquid and solid waste from the main vapor
channel. Below the vapor distributor is a column sump that
collects the liquid and solids. The interior walls of the
vapor distributor also preferably are provided with vertical
openings near the floor of the vapor distributor that allow
for overflow of liquid when the_liquid level reaches the
height of the vertical openings, and thereby prevents flooding
of the multiphase wvapor flow channel.

Additionally, the present inVenpion has been shown to

decrease "significantly the maximum local gas velocity below’
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coni cal nozzles in the floor of the vapor distributor
to allow for renoval of liquid and solid waste from
w0 7m®isrs vapor channel . Bel ow the vapor di st redrits2007/@10497

a colum sunp that collects the liquid and solids. The
interior walls of the vapor distributor also
preferably are provided with vertical openings near
the floor of the vapor distributor that allow for
overflow of liquid when the liquid |evel reaches the
hei ght of the vertical openings, and thereby prevents
flooding of the nultiphase vapor flow channe

ditiopall theggresent i nvention has been shown t o

the py 199 sBT/YYni R LRAt POTLAO S MR ISy &1 baked gbove

the vdbovdier pabkiog.t r anssi el tien 19D cdhegss! Y8Tocity

si tyat ed above the vapor distributor. This reduction
resultg, +%c%\| mERE VBRSOrTY disEmitutiion, ofp ARRY fRFRESUTe and

ultimdiSlyi Huhber eEfiapehtPFesTH ORI 11 Nl ebvea NOre
efficient fractionation. An even distribution of the

distribpelonnof hEher ¥pROKs OBy ithisc A st ipﬁcﬁa"‘eiftical for proper
fractféﬁﬁ%i@ﬁat|QOenEHQQtQH§h@ﬂ3H Jghfﬁﬁ fphééhgg a
sly thought

to a degree higher than previou posSs
degre%r#%s@ﬁrtﬁbaaserévlpH§1Va&houﬂhﬁIHQﬂﬂththhheugh the use

of thé”\?éﬁ@f amgegabqeorw@fcf&h@ qus@gl e Q0 &qnatiﬁch

desi gned capacity profil um to
allOW%x%lé%d‘é‘anmenm@éyéM File§119fm§i tdaped ity qeoepibd of a given

columﬂ'f%tﬁé'QQéeeEQHSwEQiUEE§dﬂbIY&%“%f%ﬁg?%éég%ﬁg:Qagepted

he sane colum relative-to si
llmltqﬁgogﬁp|oyhgﬁeregpépsdpgthﬂghﬂnncaﬁﬁﬂxnycﬁlthen the same

colum&rféfQEibQVEBtEQ%J%gqedgyyy iéﬂ%él%%(ﬁo fe ? the
: present i nvention has been shown 1o st ghiTicoRty
Vapord@%$@@$buth9nﬁdEWﬁE#lb@bﬂhauﬂnﬁﬁﬁqﬁkﬁﬂYﬁnalpaCklmgeOVapor

aiserit@ollof PALIERARA MRS TUOHELLECUSIAT LY

tra i or art vapor di g
Signiﬁﬁ©@nthvdpcredS§tthbumaxmmuMN&anaizwéﬂqmlpprbembaga

packirgél'%%iett:?égaigﬁ5?@0?85%13%%%%631%6@01% VEL eg\tre the velocity
profile below the tray. Prior art vapor distributors produce
vapor distributions wherein a high percentage of the area
below a tray possesses divergent velocities. An improved
velocity profile is evidenced in the vapor distributor of the .
present invention by a uniform distribution of vapor
velocities below a given tray in the column to be utilized.
The novel features of the present invention have been shown to
produce this uniform distribution of vapor pressure at a level
above any known prior art. Specifically, the present
invention produces a 60-70% greater level of uniformity, than
the known prior art. This leads to a heightened efficiency in
the trays or packing of the column.

It is an object of this inﬁention to provide an improved
vapor distributor for use with large volume separation towers,
including but not limited to, quench o0il and/or quench water

services within a petrochemical plant.
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velocity profile is evidenced in the vapor distributor

of the . present invention by a uniformdistribution
woioovapars vel ocities below a given tray in thepcouston/010497

to be utilized. The novel features of the present

i nventi on have been shown to produce this uniform

di stribution of vapor pressure at a |l evel above any

known prior art. Specifically, the present invention

produces a 60-70% greater level of uniformty, than

the known prior art. This |eads to a hei ghtened

efficiency in the trays or packing of the colum. It

i.s .an obiect,of thi.s inventiqn to provide an-inproved

o SEEFEBBEoPBIBFELEE Wi MR AT STAT A4E e
improved\erspor Ndi sdiraBulbl Fokr hisd tied dthe¥lYssFeSiing

. and/or,qun h water services wthin a petrochem ca

cquipninty iR INd1RS] BRENBPLOBLERESS thiR 4 ThVETRT GHPRGLOTS
decokifiPidite B8 hABI BUPErIFARk i Sndldd i fuiitedSEitR Q&@Eing

processi ng eqU|gnent, i ncl.udi ng but not Ién1ted to
or trayf.n INGLEALAdt BRE; ngbcdrRMig e wer RIERRIE® TRAYS.

IpEY fam6et herabph & cedwicPREd sWisth,Rask D &%ﬁé@ﬁe _a’ novel
including but not limted to RIPPLE (r) TRAYS. It is

multi phasRdbBFEEPUEPTE Khat Avemti on Siopho\derion navd| easily

may beMilddePIesg dhshr tBaLen khat y'ei:l gr&ri%f%"&ﬁféir&” and

._easily may be installed i-n a“col urm and yet provides
horizapfialyrdd feribBhtan efsvapeat emtesfingpore espluing t he

1P| dBBbmg Pi 85 C PAREES B LN 8RN ti(?qta&%d g&%;gééés ob} £CLSe
I N one aspect the invention iIs Irecte a
aspectmihe phasentapsr igi direlotiedr tiom muiasi@namsvzlepor :
; ; eat h u rijsi : um
ciatrBSE SobeRnEiSh UG INENPH SR SEHMMID cotumn
comprigdiig gl 4 yCobrniic gPMpyisdndaxins opEn |igustrmmk shebdl and

navin ) SeASFH ByEvLEnlcas LaROUN o0 S Ul dbeble ! Ohoor
inlet giqzakd cexhendingi tberough isatid aajemer @hgll for directing
a muléﬁaﬂaég'&sﬁéépsgrgﬁhtER“%S%&%@%%ily circumferential
diréction into a generally annularly-shaped multiphase vapor
distributor within the column. The multiphase vapor
distributor comprisesAa generally annular upright interior
deflecting surface spaced radially inwardly from the vapor
inlet nozzle and a ceiling and a floor extending between the
internal defleéting wall and the column shell to substantially
close the top and bottom of the distributor, the deflecting
surface being shaped and positioned in relation to.the‘vapor
inlet nozzle to direct the vapor stream circumferentially »
about an outer periphery of the column interior. Deflector
plate(s) are positioned within the vapor distributor in spaced
relationship from the vapof inlet nozzle(s) to direct the
multiphase vapor stream along the outer periphery of the
column shell until the multiphése vapor stream reaches a r?ar
baffle that stops the forward momentum of the multiphase vapor

stream, facilitating separation of the vapor from the solids
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di stributor within the colum. The nulti phase vapor
di stributor conprises a generally annul ar upright

wo nberidr defl ecting surface spaced radially ipawarsdbyro10497
fromthe vapor inlet nozzle and a ceiling and a fl oor
extendi ng between the internal deflecting wall and the
columm shell to substantially close the top and bottom
of the distributor, the deflecting surface being
shaped and positioned in relation to the vapor inlet
nozzle to direct the vapor streamcircunf erentially
about an outer periphery of the colum interior.

Def] ector plate (s) are positioned within the vapor )
and liguidsp ARt FAUSHRIedbreVAPOShSHESHT &R HACK apbF and exit

the did¥SibNaZZ! EnishghOofier 8t thie witlddudhase ManRhedh! €athe
along the outer periphery of the colum shell until
vapor t@PeSW‘I?‘F‘Eﬂ%SESVEE@VlgﬁF%m%éC padreliidey ohf viedenat

positidMRe ¢NFohhYBE dr ARMEBRWARN 184 diRNas£1 YaPahd

stream facilitating separation of the vapor fromthe
chimneys | pieiei onedi broasiopsudihey ashid ingortztabiavt or the
' d_exit:th RS AN ITY o7 il o] el Wlol ¢
separfffid TRBoPE L8 Lhi kel Sdedlinleda S, ORE b1l
interioxt withlareatly slioweddewsi pusiftammetekdebtyghbor t he

. i I . L . _ ti
aiserigl eI cIoLErh BE iRl A SHeBENS By £REPEc1umn ana
above vwpordistorgmutorhe Ohst dimroibutan dlwo cbé uppovided with

. _dnterd ' I I ' [ f
contc4f S5LBG; thiDe SEBSS LSS, L VAR PEELRE Wik
distridohtom odahbowethke ldicgtidsh et .sdtiddsli tsd refgiutothal so

. i provided with conical, outle ozzles, Located i.n
dlStr‘f}?‘b‘g‘?r otfot%es\}rélso?o Fg:terq g’lﬁloorv} o'l Jb%?ﬁéuﬁgauil&sk%%
columrand solids to exit the distributor to a sunp | ocated

bel ow the distributor in the columm. BRI EF DESCRI PTI ON
OP THE DRAWNGS Fig.. 1 shows a preferred vapor

~ distribut i BRIEFUDESCRIPIMION OF THE DRAWINGS
Fig. 1 shows a preferred vapor distribution flute of the
present invention located above the column sump at the level

of the feed nozzles.

Fig. 2 shows a preferred vapor distribution flute of the
present invention without the exterior wall of the column

depicted.

Fig. 3 shows a top view of the ceiling of a preferred vapor

distribution flute of the present invention.

Fig. 4 shows a top view of the middle of a preferred vapor

distribution flute of the present invention.

Fig. 5 shows a top view of the floor of a preferred vapor

distribution flute of the present invention.
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present invention |ocated above the columm sunp at the
| evel of the feed nozzles. Fig. 2 shows a preferred
wozponsodist ri bution flute of the present invent@mos2007/010497

wi t hout the exterior wall of the colum depicted. Fig.

3 shows a top view of the ceiling of a preferred vapor
distribution flute of the present invention. Fig. 4

shows a top view of the mddle of a preferred vapor
distribution flute of the present invention. Fig. 5

shows a top view of the floor of a preferred vapor
distribution flute of the present invention.Fig. 6

. h [ f _de mall for use with.:
rig. €158 4 GLe8 of upRTERE ol e T Ut it
preferm@ntapor #igtribshdos &ﬂuaéduﬂ(nhﬁ preaverof ifeention.
defl ector walls for use with a preferred vapor '
distribution flute of the present invention. Fig. 8

Fig. Bhaewshenf hdditmbnalpﬁhr&feﬁr b&ﬂ t\HHJQTeﬁiliédﬁ’dlbU{r@Ilﬁf for use
esen I nventi_qQn | tin oni ca
with ad.%%%?ﬁﬁeéovﬁeorpfigstw%%é % 7% | Bresent.

inventditshde a fractionation columm and a cross secti onal
vi ew of the vapor distributor within the colum . Fig.
10 is a chart of maximum | ocal velocity nagnitudes

Fig. eeahd the Elaps 8ePhCHed fidrrddd-vabor Riflst AdbhfoR of the
- plot of velocity magnitudes below tray 20 as depicted

present, Ipyengigp Biphdight inge &ticore rf%’a?‘PP?ﬁ%etP‘ay§S
with and without the flute. Fig. 12 is a plot of
vel ocity popul ations below tray 20 as depicted in Fig.

Fig. 2 gowsffeVeRPY| ddgtrdbatorddmfcisia a heraehienarianaaglumn

and a Widost sebbeohhll Gield &f %%éf%ébdg(ﬁlégrigﬁt¥flQgtﬁin the
colunu?agnltudes just below tray

Fig. 10 is a chart of maximum local velocity magnitudeé

beneath the trays depicted in Fig. 9.

Fig. 11 is a plot of velocity magnitudes below tray 20 as
depicted in Fig. 9 at different locations underneath the trays
with and without the flute. '

Fig. 12 is a plot of velocity populations below tray 20 as
depicted in Fig. 9 at different locations underneath the trays

with and without.the flute.

Fig. 13 is a plot of the velocity magnitudes just below tray
20 in the two halves of the trays with and without the flute.

Fig. 14 is an illustration of the direction of gas flow under

tray 20 in a system with a vapor distributor and in a system

without a vapor distributor.
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20 in the two halves of the trays with and w thout the
flute. Fig. 14 is an illustration of the direction of
waae7/idoew under tray 20 in a systemwith a vapar/us2007/010497
distributor and in a systemw t hout a vapor
distributor.Fig. 15 is an illustration of the
chanfered interior deflector walls. DETAILED
DESCRI PTI ON OF THE I NVENTION Fig. 1 depicts one
enbodi nent o f the present invention. The vapor
di stributor or vapor flute., depicted generally as
(10) , is shown within a colum for nmass transfer
and/ or heat_transfer. The colum can be any type o f
Fig. 1§oH#maT drlhugkratienief &he ghanégredr dmseaior deflector
walls.including but not linmited to, a distillation or
fractionati on colum, absorption, stripping, quench
oi | and/or gquench water towers, main fractionators,
decoki ng towers and superf ractionators . The col um
can be HETHALERPEICREPEERN ORCTHE RYVENTEONOt
limted to circular, oval, square, rectangul ar or

F(iigherl pdepdartal cnessempecdtimemt FPfs the Presenbp invemtion.
L triuto pegifdcal by th op h
The Vaﬁ?%lﬁl gila%?fojt]?w&%ot om o?p?%e%&éltgr’ d| sP tfil Eﬁtdo geﬁe?ally as
(10), r:&spshbwnelvy:.thm Fag.columm fmanmelss( m:)ansfénr ged/or heat
om t encl osur e creats % an exter|
Fec

o
trans’f(‘ef?_') and ‘The m‘t‘erlor te ¥ e (P E1’f‘l“e“nva% mass
transf@xstamdmtnrhééﬁ) tfrahtslfen:,pasmésshmgakmettlncg (Lléu)lt:aeﬂd to, a
15) efine.the vapor fl ow channg
aisei1faed® b5) ERRE S RRAEARD OLH: cAUARIE AT  Hipping.
quenchat oheaséndﬂerl niratneApWa ez Z Itdowehts, 1Haim &ractlonators,
: dlrectlon gen rall endicular to e he| ht of th
decokig HAeHRaSTE, FUREA AR PRE T Roug e e faoFan De of

any dédiyeai r@luai:erenim@inhamépngpddwenext elmuiteaj upsd waildcular,

12) due to centri forces and the high rate at
oval, \fabAtEre TenErpuL AR Fo EE i B LRGPt CEo8s™ sect ion.

Figs. 098 rabet e6p( ¥Q)ews B 1 [Bapor distributor, specifically
the top, the middle and the bottom of the wvapor distributor,
respectively. In Fig. 1, a channel (11) is formed from the
enclosure created by an exterior column wall (12) and the
interior deflector wall (13). The wvapor distributor (10)
further possesses a ceiling (14) and a floor (15) to define
the wvapor flow channel (11). Vapor feed is introduced into
the channel (11) th_rough at least one inlet wvapor nozzle (16,
17) in a direction generally perpendicuiar to the height of
the column. The vapor current flows though the channel (11)
circumferentially along the exterior column wall (12) due to
centrifugal £forces and the high rate at which the wvapor is
introduced into the wvapor distributor (10). The walls,
ceiling and floor of the vapor distributor may be constructed
of any material suitable for the mass and or heat transfer
processes that will not be susceptible to degradation from

high velocity vapor flow of volatile chemicals, 1liquids .and
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ceiling and floor o f the vapor distributor may be

constructed o f any material suitable for the nass and
waroohemt7et r ansf er processes that will not be PCT/US2007/010497

suscepti bl e to degradation from high velocity vapor

flow of volatile chemcals, |iquids andsolid

particulates, as is well known to those skilled in the

art. Asis showmm in Figs. 1, 2 and 4 , the vapor

fl ow noves circunferential |y around the channel

wi thin the vapor distributor (10) through the use of a

plurality of deflector plates (18a, 18b, 18c, 18d)

.. extending fromthe interj deflector wal | A
solid pRadd &% or 2§ &Pes"’?ii]sa P¥B, TBcENPEY) (s}u).lled in the
art. additionally force the vapor flow tovvards t he outsi de

of the channel (11) towards a rear wall or baffle 92noves

Aghdits seBpYnanih dELBSCt stt hé \AIidr 46| &P%aﬁ’ﬁpﬁﬁal#ﬁ‘?“’
circumEBgehRiibinadly di heehihan Oofh¥apotninp¥y Prefedia®l y.eHde vapor
col um cont ains fromabout- 1 to about 10 deflector
dlstrlpllapefs (Xpacthrapphoxiifat 8P &fentyPilprefdtyappf dpdjector
plates] qrri (3Bb, Ly efeigped ?ﬂ@@ﬁ&ﬁ?ﬁ&tsfréﬁx | eRst 9RRerior
efl'ector plate’is grow ded for each”zone of varying
deflecchatnrw.ﬂll adilds -as Heseei @@:ﬂmf@lf uPLgther eilBael H8P. 18c,

S r [ u
o0 MY IANY DrotEa RS0 ThRek | BEcholi it thlbdtasae or
the chﬁlmela‘h r st )nmetaergardapai segnmwajld/vsm( Daffler ékPdeshias stops
and detftl%dtrg q{ﬂ@rvaﬁék ?58‘& \ﬂ@é ( J.ns'g_hehéé\'I Qﬁgﬁaﬁzg)lrectlon
are equi pped ouvers ("2 to control e rate at
of vapay chlewpor Emfexabthe tdteaneelugn 1 contiains ef xpmegbout 1

‘to abcflgaggb?féloetrrtfl A0S n asdou%\ﬁ’gggws a&’ijvvl seq‘gavéwé@ e¥etly in

the v&purerﬁc(ﬁl):hamqm o‘lll.aied trIary prefelrred temb@diments, at
to .about OOO r .
Least Gy [AEYHECRaRRF S 1) RIS W R0 (307 P FORE i orax¥ing

channedn r@gEinsaras cﬁél@c)r:bbeﬁhmoml il lyo ek dyy Wdakovannul ar
%%Q)Szt ryft | olSo separated from the solids and 1liquids and

removed from the channel though multiple means. The first
means comprises windows (20-) provided in the interior
deflector wall (13). The windows (20) are  equipped with

louvers (21) to control the rate at which vapor ca'n.exit the
channel (11). In preferred embodiments, the number of windows
(20) and their size range £rom about 10 to about " 30.
Likewise, when louvers (21) are provided, they are sized to be
from about 150 x 600 mm to about 250 x 2000 wm.. 'I‘ﬁe vapor
exiting the channel (11) wvia windows (20) flows into an open
area (40) of the column formed by the annular construction of
the vapor distributor (10). The vapor then proceeds upwardly
to contact packing or trays of the column located above the
vapor distributor. 1In a preferred embodiment of the bresent;
invention, the interior deflector wall (13) is segmented to
provide varying channel widths at several locations. The
segmentations graphically are depicted in Fig. 3 wherein it is
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the vapor distributor (10) . The vapor then proceeds
upwardly to contact packing or trays of the columm

w0 moaimdiaabove the vapor distributor. In a praf@ruedorn10497
enbodi nent of the present invention, the interior
deflector wall (13) is segnented to provide varying
channel wi dths at several |ocations. The segnentations
graphically are depicted in Fig. 3 wherein It isshown
that the interior deflector wall (13) nmakes an al nost
90 turn inwardly for a short run and then nakes
anot her al most 90 turn and continues radially paralle

shown t €hhe thd eiheershle MBéét bt 2vallA (i BN hﬁ almost
| ocat ed at each _segnentation between the al nost

90° tpgpnsiprarAdyi nferi @ @axict shwappd( 18hen W@kes another
almos%'“éﬁ*ortgfﬁleﬁhﬁr‘@3dtﬁﬁugstrEﬁHfoi&”“?ér%ﬁW@ﬁdsto the

he back of the vapor distributor- until the next
exterigyneplunnowaddd W abow @0yindow 4260 geagancateénat each

0 A1
segmer{é[%? erregﬁ=~1 r%é%a rreq%fesnga %:eastg%oneéla‘eﬁfsec or %t gnrerior
defleC(tn}; waylbe(}p3bvi dethat isgelriveymndatdecoor Iwahl (13) then

. e f Eh resent_igy
cone sl CLSGE AU oberl AR | BYEDE B L1 che
next $¢gmenSegwentamdanndwwhoagh frdﬂ:a@aqh sagﬂamuﬂmmdh the
' se ta rovi ded. shown in.Figs
channd) 3RS TR R EbL o) o et Lhe, i) Creterred
embod:pmecmsiedaw ﬂ.laatslur enec [dafiledctsegnebase( 42a) 4@13, bﬂa’qurovlded

ac ool BOLEnERAIPES o (0 S Lhise SOTUREL SEAIE S e
presenkﬁinvéntlphatébd]éﬁchlsnletSEaﬂﬁiﬂ@ﬂilat eaeh channel is
proviffEBEE HHEK s AELEREICS i fram spgyy ome eo
aboutezt@m@m@pﬁamﬂbm@emamxﬁeoprdeﬁwﬁmor waHstﬁﬁ a&h @igs 3
ana 42 LRS! S0l oLl ERL MDA LRD) TR 5 roviden
with thewet ovhafinthe setmétiesof (42 vaper, fhaow) cheswelinldt) feed
nozzle (16) and threé channel segments (44a, 44Db, 44c) for
inlet feed nozzle (17) with deflector plates (18a, 18c, 18c
and 18d) at each channel segment. .

With reference to 'Fig. 4, illustrated arg primary
deflector plates (18a, 18b) extending £from the interior
deflector wall (13) at a position before the first window
(20). Primary deflector plateé (18a, 18b) force the initial
vapor flow toward the outside of the vapor flow channel (11) .
The remaining deflector plates (18c, 18d) extend radially
towards the inlet feed nozzles from the sections of the
interior deflector wall (13) adjacent the windows (20).

Additional means by wﬁich_the vapor flow is separated and
directed into the interior open area (40) of the column from
the vapor distributor (10) are located in the ceiling (14) of
the channel (11). Figs. 1-3 show the ceiling (14) comprising
chimneys (22) that allow the vapor to flow out of the
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The remai ni ng deflector plates (18c, 18d) extend
radially towards the inlet feed nozzles fromthe
woeBot/imasm of the interior deflector wall (13) rdjeseot010497

the wi ndows (20) . Additional nmeans by which the vapor
flowis separated and directed into the interior open
area (40) of the colum fromthe vapor distributor

(10) are located in the ceiling (14) of the channel

(11). Figs. 1-3 show the ceiling (14) conprising

chi meys (22) that allow the vapor to flow out of

thedi stributor and into the interior open area (40) of

) %\F col um.. The chi meys (22) further are equip
distribuhoRi ofiNfat 10ES3) thE r dRtEELETt hEPRR eaé'Fa\/\hl(éH’) of the

columdaporrhel @Minthedtd opes) t eukeaxe Lhe ehrn cilvlith high hat
t hr ough the chimeys (22) . Preferably, riflihee nunbe l? ars

(23) &@ egalabe) %g@%tﬁr@m aBtEh 1 vRgoahokog e aﬂele@ved to
leaveof:hée%%%rﬂifl thel )V apREoGYANRRk (:iﬁ}rmeygqe(ﬁ’ rme?é)cteferably,
(22) have a surface area ranging from about .
the nypbgr ©f4 chimnrye hE2R) ghanges fzem ab@@orﬂstmcabqut 3 per
f[,@ml%b@g zefol 0
meteran have hgtgﬁf)f %gg ar gg%%%@frg% abou?}bémgﬂim&g; (22)
have apheyrf@ce mxrea Frgnginghdwem laddutt €@ i brteakboutl ). 0fm’ and
HARQY tr t n ver f
the niJf YERY G A0hi ShoPEEHChRROTrH hle MEO b8Mabouc 300
mm  aboyige Fhgs.chimmelyg )(dcated By BheSIﬂtﬁace(]a&)emf ranging
apoky-di St T, o ( 2. The overfl ow openi ngs
from %g%ﬂéalel gv:?/ % a ralt(r)]age}o liquid that has been
Begar afed Shp@m t itéla/apmtemart healklep (25) | ofcaskhe vapor
. n| zzl es 6 re floode o
disex B0 e e el TN RN PRESIEEE (Rhe which
feed finbm abqultﬁrm tmrszOl(mSBO(selaengerf 120 ve ridd e21) ngscéﬁé)i below

f 0 . '
ene R4 2(LEe SN0 )0 ol Db ol BB O BB prrion

Openlngsabbm)zwlhwfrmrt hirdimage (k) 1likhgsd kha® hds been
separQQQdS fpgwtpﬁeflgglraoél@.ngcf: tt'n'? VaéJump (25) in case the
conical drainage nozzles (26) are flooded. Preferably the
number of overflow openings (24) range from about 20 to about
60, the overflow openings (24) have a size ranging from about
0.01 to about 0.02 m® and théy are located at a height ranging
from about 50 to about 200 mm from the floor (15).

Figs. 1, 2, 5 and 8 show the floor (15) of the wvapor
distributor (10) comprising conical drainage nozzles (26),
which allow for solids and liquids to be removed from the
channel (11). Preferably, the number of conical drainage,
nozzles (26) ranges from about 100 to about 400, and they have
a size ranging from about 25 mm to about 100 mm. The vertical
openings (24) and the conical drainage nozzles (26) allow for
the regulation of the level of liquid present in the vapor
distributor, initially 1liquid will pass through the conical

drainage nozzles (26), but if flooding of the device were to
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di stributor (10) conprising conical drainage nozzles
(26) , which allow for solids and liquids to be
wo tovsd7rd rom t he channel (11) . Preferably, twer/ospabeeio497
of conical drai nage nozzles (26) ranges from about 100
to about 400, and they have a size ranging from about
25 mMmto about 100 mm The vertical openings (24) and
the conical drai nage nozzles (26) allow for the
regul ation of the level of liquid present in the vapor
distributor, initially liquid will pass through the
coni cal drainage nozzles (26) , but if flooding of the

devi ce_were tooccur, the liquid will be renoved from
occury HehendAABE S priddgee Heeereed | bripBethpc shagwedi drough the

overfid#)verdBayaBgendngls ifauhor (10) serves to separate

and distribute the vapor stream evenly over the |ower ‘
TR ki MgPer t rdiatpibutrer col(dfh. IseveRd ockes iseparate and

distrAGHOs daRee Yigdyt Qeregﬁseéveﬂweabiegn o Wﬁ&?hgﬁ%}cmg or
vapor streamis introduced 1 nto the colum Fou a
trays ygfortheal etohwomn| e (18, al7praadsentim s adoondmore with the

preseeleddidy, TS RHLRAC, YARRE SLEERI | 4° 4R frcuce

into ¢dyeor cdilvmni bulhpoughO)a avepiox sphieti Mozzlel ulad,ity7)  and
f [ tr ha e distributed i,nto the

enerd o VIS SToCI). ¢ AP Blgh t AW Pty dgor stream

flows cimbmeygde( 2Nanndhe (YL bt mnduteatburaborhst Laasr tgeaniphery of

nd, n unp_Lnt.erior. (40). of the _col u
the v%ﬁg‘%f S%ﬁ%?%“?ﬁg p@% n%m(h)r i a?l%lé silﬂ%&eﬁ 'Réé’\?@mty of
smallehestapamsdidiat bater dietriibutleel chstto otha column interior
vapor/liquid mass transfe stem, the.vapor enfering .
(40) t%gr%‘é%bi n&g'ter a)‘/”snéciw%wostmt L"féyan?}n nt SF‘&E‘P?YH t H2g) - The
distribuged stapam tbatelms bekeni naseenaedihnt ehé heogshunBolumn -
. at_a ation.above the packing.or tra . Not ably,
lnter’b%%a&ég?t hé& \Fé‘ﬁorcogrﬂ“é‘?i%b&t %‘gﬁinfLBFPog’% é’f‘ﬁ?“?%e‘?r trays
positimhednabeniea thaigvaperpalildvig it s ay6. UNifor ghy kAase of a

' een distributed acrgss the horizontal crosssection, '
vapor/liquid mass transfer system, the vapor entering the

‘packing trays encounters and interacts with a liquid stream

that has been introduced into the column at a location above
the packing or trays. No;ably, because the vapof enﬁering the
interior area of the column containing the packiﬁg,or-trays
uniformly has been distributed across the horizontal cross-
section of c¢clumn, the interaction between the vapor. and
ligquid in the packing or ﬁrays greatly is facilitated,
particularly in the lower portions of the packing or tfays.

A preferred embodiment of the present invention comprises
chamfered, or beveled, interior deflector walls (13). The
interior deflector wall, as described in Figs. 1-3, contains
perpendicular steps formed where the internal radius of the
vapor channel (11) is reduced. These interior deflectof walls
(13) were stair shaped to make the transition between a radius
and the next larger one easy to fabricate. In order to reduce

turbulence formed at these perpendicular dorners, which may

15



10

15

20

25

30

of columm, the interaction between the vapor and
l[iquid in the packing or trays greatly is facilitated,
weaotimatarly in the | ower portions of the pagkimgs2007/010497
trays. A preferred enbodi nent of the present invention
conprises chanfered, or beveled, interior deflector
walls (13). The interior deflector wall, as described
in Figs. 1-3, contains perpendicular steps forned
where the internal radius of the vapor channel (11) is
reduced. These interior deflector walls (13) were
stair shaped to nake the transition between a radius
and the n xt | ar ger one easy to fabricate I n order

resulttbnr@ageé SATY HRESSPRF Beh@PEGFato the

fluid éQfBﬁl&taﬂ@“ﬂﬂbﬂHﬁ“*ﬁh&tptébéﬂ@”iﬁ#éﬂﬁbranﬁave proposed
unnecessary pressure |losses to the fluid C|rculat|ng

streami }81Rg; OfhENG CAHRT IR I F IR WP bPoddd) - Such

streamﬁiﬁﬁﬁ@ | GnRe-eOfaddierdd! eFdicéef tget hrwahbhcel . -
Such strean1|n|ng, where desired, reduces the
boundaryr bayenc&epRrussurrargng dike SePandaryneddy charents that
n t u e
oy xeBFSPT4a0, SHY SLPLE 0L Rrlgpubl elegi Gaal
(13). eépeenalelsy:qmmlelry eRireftot drepmbodimenkl | Atagardiniag may

‘be accéﬁﬁﬁ?gg | nt | or ”:9 &&H@ﬁ?&e%%;&hg%ot LH & A e%f the

Iector wher e t era
interiof dhélestor o'f‘ml’fhel (13) r'eld@cedthe:mnrfiewswfcrté@t e@mr

channe'imgg s %ql dCh%f%}ri’S Og:lrégt Qd Sh\gQ" %%'H‘Jaﬁ. change
uces ul ence an ssure osses of
in velpeaeysanﬂfsxgmxfnmaa@lyonedmneaneuebbé@nmaﬂand pressure
c A %By e t ructing the stepped
1°ssesr§grgﬁ o?g? e |%§%r%%$& g?? %?Q§%||S (13) of the
Ihlone &tmbeobl ressn by chamﬁe51dggma§sbbeeﬁﬂduﬂedﬂby
ferr e erior Iect r
conStruF asSer g?‘ed ?qrr %rﬁgéﬁénlﬁe of —chal é:\rl% afleecwr
walls deBDeoﬁomh&ﬂﬁruta atcmnghesebynVhrﬁmaqudagmﬁes less than

90°. r}\é%rétrlr% el'gucgeregrln ggggrl te% Selctt%rb)(valls are

"jllustrated in Figure 15,

Use of chamfered intetiof deflector walls in accordance
with the present invention reduces turbulence intensity by
about 50% over'ndn—chamfered'deflector walls. This likewise.
results iﬁ a further lowering of the pressure drop, which is
one of the benefits of the present invention.

Another preferred embodiment of the present invention
employs a continuous internal chamber in the vapor flute. 1In
this continuous internal chamber'embodiment, the vapor flow is
allowed to mix throughout the internal chamber. The present
inventors have found that in the previously described .
embodiments of the present invention(see Fig. 1-3 for
example), the rear baffles limited the movement of vapors from
one side of the flute to another. When these baffles are

removed, the pressures are allowed to equalize and flow
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about 50% over non-chanfered deflector walls. This

likewise results in a further |owering of the pressure
wadroopi30afs ch is one of the benefits of the preaxEmus2007/010497

i nvention. Another preferred enbodi nent of the present

I nvention enploys a continuous internal chanber in the

vapor flute . In this continuous internal chanber

enbodi ment, the vapor flowis allowed to m x

t hroughout the internal chanber. The present inventors

have found that in the previously described

enbodi nents of the present invention (see Fig. 1-3 for

the rear, baffles |imted the vement of.
aiser{BfPeR) 18, IOREOTRH BRFaRE iR s Lt hart Sorunes
creatérmnmebaééhealatelbaﬁawe&,dﬂaaanxﬁWéﬂepréﬁguﬁélaﬁag
equal i ffgand fl omdlsgglbutlon IS | oved_because

’%‘ﬂ% LRI 280 pPe¥BRPEs Itg dsihaveh RESEFFRed] onsA

embodfwﬁheeI@metherpseeeetdﬁewenﬁibdIﬂnﬁﬁ|emp1 V@ﬁptlple
flute desrgﬂs of referred enbodlnents of resent

inlet | YRROF | BRZEheE - eAPPEPemu Pl Lsd et Q&Hﬁﬁ 12 PeBOL- have
any séﬁ&&&@in@réiéﬁéﬁdsfQ%Eﬁ%%d5&&‘%HE”1AEE¥h@PYchamber OF the

: rating elements |located in the internal chanbe
vapor tﬁ.,ﬁu

GRpBtIEFhlY BELEEERy the i YTt RPPF ermovabers ‘In

Fig. 402Zhé&se ia EhYaréa bt 1D ar&anbféﬁﬂ/e@apwenswles
“inlet va nozzl es where vapor flow cannot proceed

where | Yyappg H ‘é‘geﬁPnBPéf erosesshhodinghe RIRSeRE cprRaferred
embod £FHEHPET t MBUL f Bena 1C MRS Gidflf i td maﬁgeeéaewele

el ement s. By proceeding wth this preferr eat ure,
with W%n%@B?I%FlﬁﬁeeﬂémﬁnﬁéffI@Xmﬁ?QﬂQﬂdsm@nwbththbl°

prefe§ﬁ@@r§éégﬂr@re?eﬂ%bﬁqe%ﬂjgﬁ W f”ﬁgg%g§0%naoéfkgislgn of

decreased thé pressure drop by about erre
the sepdort hent3rep PrEwsessdhe itwennlet YHRoR nq-wéeezo)

decre%@é@ éﬂ&vﬁfésgglg @E@&p RC@BQEH' %@2) with high hats

e present invention nmay be fitted with
In mlrfa{‘fez-sﬁeénambpdse\e@rt@t iadh e mreseiyginyehtigoh the

windo®S: (¥8) twith louvers (21) and/or chimneys (22) with high
hats (23) of the present invention may be fitted with
filtration and/or separation elements (48, 49) such as, knit
mesh pads or other filter media to increase the distribution
of the multi-phase mixturez Also, the vapor inlet (16,.17)
optionally may be fitted with a cyclonic or wvane type
filtration and/or separation element (50). These filtration
and/or separation elements (48,'49, and S50) can practically
eliminate the liQuid and/or solid phase contaminants in the
feed gas while the vapor flute serves as the
distributor/contactor of gas to the vessel internals.

A numerical computer model study was conducted to analyze
the effects'of the wvapor flute distributor design on the gas
flow in the present invention. |

The conclusions from this study are based upon results
obtained from three-dimensional computational £fluid dynamics

flow simulations. These conclusions illustrate the
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mesh pads or other filter nmedia to increase the

distribution of the nulti -phase m xture. Al so, the
wovapDI3sTd et (16, 17) optionally may be fittedom/ v$2oer/010497

cyclonic or vane type filtration and/or separation

el ement (50) . These filtration and/or separation

el ements (48, 49, and 50) can practically elimnate

the liquid and/ or solid phase contam nants in the feed

gas while the vapor flute serves as the

di stributor/contactor of gas to the vessel internals.

A nunerical conputer nodel study was conducted to

anal yze the effects of the vapor flute distributor
effectiyesiefit oRlt fe YRARO¥| SWMER (IRSIFRsLR AGRAFAIBFE YD the

presentCQQQéﬁﬂfgﬁ iﬁoﬁkhbhalﬁbuﬁhﬁ¥6%$ﬁﬁﬁﬁ &Egﬁrﬁﬁﬂﬂﬂah to the
obt ai ned from three-di nensi onal conputational fluid
trays ofygardasekingy Sragt&Pnaker-These concl usi ons
a | bEHERGRLS | Beablan! | vepPasent iAgvapRe. T4 Sz desi iy idutor
accor aance mnt the. present invention in providing
and a gadaringadmiaidiatdoncrdure ipaypresentedsdin nEig. 9.
[ h e e
mhe por A | A e B e e M odee
of this stprdseirs eddentEfgedgby The portesorivfFide Yessel
ncluded jn tiqQna d | t
RIS TR BoReet) ik §hig Hipreid, ae¥ Pleddneea
in TableonTiti m&ssedom@ltmssaaabyawlar@ preséniled i(i6). The

secona TERLEE! 31085, SOOI 005 LR BBRLAGH bl hctdOhn 5

not incyded rigathasdanalgetisi.ncl uded in this anaIyS|s
Table | , Flow Conditions This study is based upon
nunmerical solutions of the full Navier-Stokes
equations with the K -e nodel of turbul ence, as
utilized in FLUENT(tn), Versions 5.4 and 6.0
(FLUENT(tm) is a registered trademark of Fluent, Inc.
Lebanon MNehble I; Flow Conditions

Inlet Gas Flow Rate 274,393 Kg/hr
Gas Density 1.401 Kg/m’
Gas Viscosity 0.02cP

Pressure drop acrOSS'.the 0.1 psi per tray

trays

This study is based upon numeriéal solutions of the full
Navier-Stokes equations with.the K-£ model of turbulence, as
utilized in FLUENT™, Versions 5.4 and 6.0 (FLUENT™ is a
registered trademark of Fluent, Inc., Lebanon NH) .
Three-dimensional unstructured, hybrid grids are used to model
the flow in the vertical vessel.

The following assumptions were ﬁsed in the study and are
based upon the physics of the fluid flow in the vessel.

a) The flow is steady and incompressible.
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Thr ee- di nensi onal unstructured, hybrid grids are used
to nodel the flowin the vertical vessel . The

wd pof/oesTsg assunptions were used in the study RITIUS0€7/010497
based upon the physics of the fluid flowin the
vessel. a ) The flowis steady and i nconpressible.b )
The flowis isothermal. ¢ ) The gas velocity profile
at the inlet is uniform d ) The defined conputationa
grids accurately can represent the geonetry of the
system For the nodel w thout a vapor distributor the
grid size was 57489 and for the nodel without a vapor

di st but rid sjze was 491312. e ) The bottom
si x ays%‘ﬁ %30%5 1% ¥heHLre included in the
modek) and Taiee gD RASESE Bely a5rPi DE¥Satedha inflek The

flute is nodeled in its macro details. Mcro details,
however, (8SHESH™4 i quid di scharge ports and vapor

out!l gys) ate TR 1G5 €8BSt RO OHE1 NPids Bckutdely can
liquid level at the bottom of the veSsel is considered

st at i onar FeRFESanthothe cdeanetriaPf. the) syrsem.qfiaxr the
flow i ntopldiR1Vess@lons Qo§ab8£|HgggrhﬂuEgESﬂﬂyw§riEM§12e

different nodels are investigated in this analysis.
The first wasdd7 4ot samdt f@bntbﬁnmadﬁépvﬁtbpslt"—r i8b Wagror

and the seqid § @E\%r%’ﬂéi?? daSYQQOga@ T9“13 Wy or of

the present iInvention el ow and 2 ft below the
bot t &h t r Fhg et ow)sixt hravaxi(Fuayl dbaktov @t t30) are

”Hgn'tUde%;ﬁhﬁuﬂgiaiHeéhéfﬂghéEeand are represented as

porous media.

£) The flute is modéled in its macro details.
Micro details, howé?er, (conical liquid
discharge ports and vapor outlets) are
representea as pordus-media.

g) The liquid level at the bottom of the vessel is
considered stationary and is modeled as a wall.

h) The liquid flow into the vessel is not included

in this work.

Two different models are investigated in this analysis.
The first model does not contain a vapor'distributor and the
second model contains a vapor distributor of the present
invention. '

Just below and 2 ft below ﬁhe bottom tray (Tray 20), the
maximum local +velocity magnitudes are obtained from the
numerical simﬁlations. These velocities are presented in Fig.
10. The wvapor flute design of the present invention is shown
in Fig. 10 to decrease significantly the maximum locai
velocity below Tray 20 and, therefore, improve the velocity

profile below this tray. The improved velocity profile is
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numeri cal sinmulations. These velocities are presented
in Fig. 10. The vapor flute design of the present

WO reemison i s shown in Fig. 10 to decrease PCT/US2007/010497
significantly the maxi mum | ocal velocity below Tray 20
and, therefore, inprove the velocity profile bel ow
this tray. The inproved velocity profile isexpected
to, in turn, inprove the effectiveness of this bottom
tray. To further illustrate the effectiveness of a
vapor flute design in accordance with the present
i nvention, velocity magnitudes just below tray 20 are

ted and plotted in Fig. 11 . the t
expectid (Fro 17 PSR IPERVENS A iet S (rIBFS (HE pRagekottom

tray. i nvention. The curves shown in this figure represent

t he veIocitL§ in each half of tray 20 indiyvidually.
TonE W TAT G LIPRETRAG 110 S ERCFAYRNAARKEY opr N8BAE Flute
designt henodekotdahce Vaaeh dithler | Bre@en®f Lb&eRita®Mt -velocity

. invention. The line wth hash marks represents the )
magnitpdesti1Hes PRIRH EHAY t RE P ePoEredesnd Pidkted| ép Fig.
11 ve¥bihke the Strf) 0Bbreld NRiEAPISSeHIuddIe ARl O EheSthd flute

. the other half. Simlarly, the dotted line and |ine of
designs@fr &1§ cpFrESERL tHRVeBEEPNY t hdhe L£w@w? shown in this

figure?_i %Mt | EHdhesRIN hadyesi @s ddant ifded e F{%ay 20

1. popul ati on plot of the velocity magnitudes |

indivigiagdd i r ay Zbei sstraibghtn IHre BEnd TRigef igitk bash marks
j S t i gh | ndistri ile o h

repredifusth el B20h B xop! (UM ERBERY, 9 k" reaen

inventdemnt ed Thaelang wish ihashfmaxjiareeprepententheharelocities

in haf@qgﬁ @hEhW€s§éf'éESbéﬁttES @ﬂé fﬁlégaxhg?eO@ﬁ§ﬂ§é§aight
to the inlet and near the inlet, respectively. These
line nepresenes theusalmaitieg inhtdle perhvent bgtfof tdiamilarly,

the doted’ AARPCAPLS 13l W IRl 0TI S5 JAR 6 mode1

and 8 S On ohe sl ae an et en an S on e
withouﬁr@rvgpgg)diannﬁbqqgr in these two halves as identified
in Fig. 11.

A population plot‘of the velocity magnitudes just below
tray 20 is shown in Fig. .12. This figure illustrates a highly
mal-distributed profile of.the velocity magnitude in Tray 20.
Specifically, the dotted line and the line of squarés
represent the model without a flute in the half of Tray 20
opposite to the inlet and near the inlet, respectively. These
two curves illustrate that a high percentage of the tray area
operates at divergent velocities (between 6 and 8 m/s 6n one
side and between 2 and 3 m/s on the other side). When the
flute design of the present invention is included, however,
the straight line and the line with hash marks illustrate that
the majority of the tray area experiences similar velocities
between 2.5 and 4.5 m/s. .

The average velocities (magnitude and 'y-component) in
each half of Tray 20 are calculated. The ratio of these two

averages also is calculated and plotted in Fig. 13. Thé vapor
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flute design of the present invention is included,
however, the straight line and the line with hash
wOorBoks303td ustrate that the nmajority of the traaCEURa07/010497
experiences simlar velocities between 2.5 and 4.5
m's. The average vel ocities (magnitude and
y-conmponent) in each half of Tray 20 are cal cul at ed.
The ratio of these two averages also is cal cul ated and
plotted in Fig. 13. The vaporflute of the present
i nvention provides a nuch ower ratio as conpared to
the case with no flute. This illustrates that the gas
flowrates in the two halves of Tray 20 are

flute pénpheamressRt hipVenEsapaPaBréderoR MACds larr ratio as

compar%%lp%g %@féﬁé'wgeﬁsﬁooglaf:@y Zth'sg&'lfﬂméﬁ/eé Sthat the

enhanced. Fi g. is an illustration of the direction
gas flew gates R Lm@%rtveapameasoéawrmr gemren ceprasyas:cal@?m
With t‘Pf IE:an 'ﬂ&%bﬁéeés?‘”éhb”e P%_.\é%teg'ﬂ ess of

vapor strl ut or e arrows represent .the |rec i on

Tray 2@fqyﬁnﬁﬂxwamlehessyshenpednd inthe top h a I'f of
e fiigur €; t of rese
Fﬁ%Ve#t gﬁ§f%bd%YfB$ 5gkﬁéer|%gg edaas%¥ﬁ' %%1?as tlow

under ¢emwm2ﬂ;ﬁ&#@nmeueaadealuaraasyseamﬁmmﬁhnanwapdrthe
dlstrlgan Ia% h]?%e bS %t wggflggtf gf aur ros is t'tlﬁlbutor The

osl ng e |n |on frcatrons
arrowsdlmq:lmnenﬂalmell dmnéstumy: ofcygast @& lichwosin vthte asyastem, and

int ccor al t he, .a ded cl a
in theare eln%edg t%ﬁ‘%oS%F’ugﬁ gé Xépﬁgn?&sq?rﬁ%%t?ﬂv%%ﬁ%ﬁ
presenandnnﬁhﬁianuisnéephetedfamheahn@ouma giepaflokrom t he
r|t and .sco f th i on. The abave.pentjon
oS3 e LA L L Ol TS, A0 IRALL QNEE che
inventiimomﬁrr'ea&ﬁérb)sétefﬁfﬁ}ﬁ ek pﬂ@dﬁesl of Alisdldpiwseche
or dIS i butor for separati a d vapor
inventiBRe. modief Gaf (e WHEGh 27 L Gi99h BIOT Hesh may ocour
to thoslel Ribd 2r@0lgdXiI ol SHH aactsunm@f&cafhgw gteheedppended
claims ére intended to cover all embodiments of the invention
and modifications thereof which do not depart from the spirit
and scope 6£ the invention. ‘
The above mentioned patents, publications and computer

program hereby are incorporated by reference.

- 21



10

15

20

25

30

passage, wherein said nultiphase vapor distributor is
generally annular in construction and has a

wamoeimbicyvertical center axis, said nmulti phaseves2007/010497

di stributor conprising at |least a top section, a
bottom section and an internal wall connecting said
top section and said bottom section; wherein said
bottom section conprises at | east one opening to said
sunp, said internal wall conprises at |east one
opening into an interior space of the annul ar
distributor and said top section conprises at | east
one opening into an upper region of said col um;

We clajfrein at | east one chanber is formed between an

1.

exterior wall of said colum, said internal wall, said

top section and said bottom section of said nultiphase

Ay Jpbkt ipRIFE hYEBPT ShePtidretor sEPY mepayftdan vafor mixed
Vapdy | BHbGe i Ssadaptfch £ PpRLSE! £ RS os A cated
mul t1 phase vapor fromsaid inlet feed into sald

witdvioer 2 2colume ngbmppligdeavapor sdinpt rahdt can  inlet feed

B O AL Moo "L S, R i lpcor 0

gearepadi Y ulaamulraom dai depnsernglciwel | apfl shad a° ‘generally

J i i . i ' J f.
_ @%é&!%ﬁ?ﬁﬁﬁ%@%@ %jzé“ %%tl &\81%"5.1 grag .tew?érllgcérw%lst%lbutor

fult 1 phase™ va i's ut or
caogeridiing t atcllaant]l a Wwogr esect hendi at bw-dret weenion and

ai d_| r.pal | of i.d.mul ti phase vapor . .
S EnkBrREd” whfh | ShosCLEL Y LPIRSR i PBE et op and said
bartiaes . dect Tbe ; nHeyshias esaagobaotitetr | drttotonaceonpriiges at
#o laiml1 , wherein éaid i nt.ernal _wal | [

) G rises at
B O opHTHY For *PastlyE of IPqui A4 SglieFnal wall

east one op
qoiperises cat dbasal ik shpehihgr iated ain | LABErQ6E space of

RCUAAIYL B25839RuRE RN e L o52hdcli Bl A ises at
least one opening into an -upper region of said.cclumn;
wherein at least one chamber is formed between an
exterior Wall_of.said column, said internal wall, said
top section and said bottom section of said multiphase
vapor distributor, and wherein said multiphaée vapor
distributor is 'adapted to accommodate passaée. of said

multiphase vapor from said inlet feed into said chamber.

. The multiphase vapor distributor according to c¢laim 1,

wherein said internal wall further comprises at least one

baffle, which extends perpendicular from said internal

wall of said multiphase vapor distributor to said

exterior wall of said column.

The multiphase vapor distributor according to claim 1,
wherein the distance between said internal wall of said

multiphase wvapor distributor and said exterior wall of

‘said column varies.

22



10

15

20

25

30

5 . The multi phase vapor distributor according to
claim1l , wherein said opening in said bottom section

wo soocesisoal . 6 . The nul ti phase vapor di stri brtDUS2007/010497

10.

according to claim1 , wherein said nultiphase vapor

di stributor conprises at |east two chanbers. 7 . The
mul ti phase vapor distributor according to claimé6 ,
wherei n each of said chanbers is adapted for receiving
a separate inlet feed. 8 . The multi phase vapor

di stributor according to claim4 , wherein said
opening in said internal wall for vapor novenent
further conprise fixed or novable shutters. 9 . The
mul ti phase vapor distributor according to claiml

. MRET B SYHL P EPLRB fhf@éf’hﬁﬁ Cgeé&%ﬁgh%o claim 1,

conprises vapor chimeys wt hat s
"fﬁﬁlﬁma%éldapﬁltemlr Maltlorccfmrasmm@tt Reasteone opening
iﬁgt c 4co col
con‘p?Jr ssl%ng an o?p()e??l&%?er néa'il‘l(Em é%ﬁ %\fllﬁal ol of saia
Qﬁﬁﬂw¥b¢QOVeandcat deatsdy Qnesppemlmgaﬁbropaswag@rof vapor
qggfaedgégggghgg through said colum shell for
rec ase vapor stream' in a generally
C|rcunferent|ald|rect|on into a generally annularly-

I h ' I b i thin, sai .
- R R R kR ot bF R, A BRprt bt 1.

wire el saidpopghingntiar isani ddefdtarin g i dRCEs SPasedal .
radially inwardly fromsaid vapor inlet nozzle and a
ceiling and a fioor extending between said interna

."ﬂﬂélemﬂltri@h/ﬁé aadosaldhsefﬂnntshelécd@r@ﬂlb@ta;raIattlaym 1,

ose the to on1of the distributor; wherein

i EEEY ﬁ%fg‘P 8\’I‘§r"’ % [V8RST ofitSHhERNRGT sgpEprises at
fdat tvadpehambegtk.l east one opening and said interior
wal | conprises at |east one opening.

. The multiphase vapor distributor according to claim 6,

wherein each of said chambers is adapted for receiving a

separate inlet feed.

. The multiphase vapor distributor according to claim 4,

wherein said opening in said internal wall for vapor

movement further comprise fixed or movable shutters.

. The multiphase vapor distributor according to claim 1,

wherein said opening in said top section further

comprises vapor chimneys with high hats.

A multiphase vapor distributor for a mass transfer
and/or a heat exchange column comprising: a column
comprising an open internal shell and having a generally
vertical center axis; at least one vapor ‘inlet nozzle
extending through said colump shell for directing a

multiphase vapor stream’ in a generally circumferential
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11. The mul ti phase vapor distributor according to

claim 10, wherein said deflecting surface is shaped
woand7/pesiet i oned in relation to said vapor inl eCoRBdE010497

to direct a . vapor streamcircunferentially around an

outer periphery of the colum interior. 12. The

mul ti phase vapor distributor according to claim 11,

wherein said nulti phase vapor distributor conprises

baf fl es, which project perpendicular from said

deflecting wall. 13 . The nul ti phase vapor distri butor

according to claim 12, wherein said deflector plates

are positioned within said vapor distributor in spaced

JigeqGifThiiRt e r 6m SRESFRIIY | APBLLlREAN-Shaped TR tiphase

dd p'@ﬁ%ﬂé@:ﬁ%og' SEHE IR OTs ACE OTH Nt 0 AAidN Idit iphase
erein said interior wall openings conprise w ndows

VEESIY | BhBET L REEOFh IR LS i 1Y epRalarmeflak t pRyight| irgerior
duﬁéaé AP asE- ¥2POT ShSLéd PULLy; KLLPT diﬁbgafﬁlﬁnaffgm said

12, where€ein said ceili'ng aopeni ngs conprise c eys
versin | bnéatt mergheouenshi @ ceillimg asd Bhefhobri [xtsnding

by AR SLGIPUL Ol HGEAN d'd%‘-hte%t%'n?[ ”ng,x?vl V‘Q Eie' af'é" dc lumn

oor openi'ngs conprise coni cal nozz ocate
hek%udofthstaﬂtlablnemﬁm$qﬁtbepaqn|agdammttom of the

.CH.IS%]!:L 6109 h@e&'rpr?éfsvéggiaﬁh‘et éé Sggg least one

vapor's, |qU| sai conpri si'ng
desadingy; sarddnuflophaseommpisest raee;anleaso aamaol opening and.

s%%@r'ﬂ&glﬁ‘ watl cB&§EQ%' %%' ere S %n sning.

géneral Ty vert cen axi S
vapor inlet nozzle extends through said colunn shel
m_in a_gener

di regg,i ng_a phase_ va or al ly

116 rcﬁf ‘_:'er'é“r‘?ng];LPth SRR %é‘ﬁé’rral‘? Sofaing’ to claim
lannul enéyehapedaid deflectlng surface is shaped and
positioned in relation to said vapor inlet nozzle to
direct a wvapor stream circumferentially around an outer

- periphery of the column interior.

12, The multiphase. vapor distributor according to claim
11, wherein said multiphase vapor distributor comprises

baffles, which project perpendicular from said'deflecting
wall. '

13. The multiphase wvapor distributor according to claim
12, wherein - said deflector plates are positioned within

said vapor distributor in spaced relationship ' from the

vapor inlet nozzle.

14. The multiphase wvapor distributor according to claim
12, wherein said interior wall openings comprise windows

positioned throughout the internal deflecting wall.
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mul ti phase vapor distributor within said colum;

wherein said nulti phase vapor distributor conprises a
w@anenaites annul ar upright interior deflecti ngPGLUSMEE010497

spaced radially inwardly from said vapor inlet nozzle

and a ceiling and a fl oor extending between said

internal deflecting wall and said col um shel

substantially closing said top and said bottom of said

di stributor; wherein said ceiling conprises at | east

one opening for renoving and distributing a portion of

said vapor to a portion of said colum above said

di stributor;. said floor ¢ ri ses.at |east oni eni n

0 . 0 .
15. for r&hBvIMY HRES oFPBPT s AL GLLIPHGOTaRF LR oﬁooglal“‘

1521 duhledeid5 tdhDd POEEiingl Spiethi¢Rid MedifhPYEEal Bhimneys
distributor and said interior wall conprises at |e€ast
PeRdtdpBRPhFIrughavisrRi % $+118B: of said vapor and a
portion of said liquid into a portion ofthe col um
| ocated within the annul ar section of the distributor i
. 18. Thige mtthiRhage ovaPAy ddsEribmter, agrexdingarg - claim
ef | j surLf; i h ; POS kL] d ddh 4 :
193] S S LSS TR A, POSPEIBE airal ouelet .
nozpdessilios@nad riourdai@nfladry about an outer
peri phery of the columm interior. 19. The net hod
according to claim 17, wherein said deflector plate is

17. posi A odthad t &f nsephdavapar adidstdistndput ingpacewltiphase

v5Bod' BGR  PoRPEIRiRe) Rfond) JLAARERS adf TeBLide, sata
methedm ebupyisingut Eéeegéngpheayd ofmelt tbhasenvapelt | stream
SHE | 5" AT OO | B RIS Tamen e
hstvriegmac epsmsrd bl yavermivaldententausaxigs sawbderein at least
og%|Qégg§einlet nozzle extends through said column shell
directing a multiphase vapor stream in a geﬁerally
circumferential direction into a generally annularly-
shaped multiphase wvapor distributor within said column;
wherein said multiphase vapor distributor comprises a
generally annular wupright interior deflecting surface
spaced radially inwardly from said vapor inlet'nozzle and
a ceiling and a floor extending between said internal
deflecting wall and said column shell substantially
closing said top and said bottom of said distributor;
wherein said ceiling comprises at least one -opening for
removing and distributing a portion of said vapor to a
portion of said column above said distributor; said floor
cbmprises at least one opening for removing a portion of
said solids and a portion of said liquids to ‘a portion of
said column below said distributor and said intériér wall
compriseé at least one opening for removing a portion of

said vapor and a portion of said liquid into a portion of
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vapor streamto back m x and exit said distributor.
20. The nethod according to claim 19, wherein said

wopenidgs i n said internal deflecting wall, caqmuUee07/010497

wi ndows adapted for allowing a portion of said vapor
to exit said distributor through the top portion of
said wi ndow and a portion of said liquid to exit said
di stributor through a bottom portion of said w ndow.
21. The nethod according to claim 19, further
conpri sing chimeys positioned in said ceiling, said
chi meys designed to allow a portion of said vapor to
e U cealhfll ST AEni e ARl NOlnA607 Ih08e LB of the
cIa|n119 further conprising conical out nozz
disgaridntiorsaid floor of said vapor di stri butor
designed to allow a portion of said liquids and a
portion of said solids to exit said distributor. 23. A

18. procédwe f oretslapdr adcagrdingl ttophaiaist r eam i Mierein said

d%cfl) %tct' d{%qg'u% Q%:j y%g%gla{?aporan :?gces rg; OEL'nnS re%.atlon

teepaaadi oramrumnlcampnbszmg aiimt;m@awld vapor stream
di_stribut or raiaIIy novi said mylti ph

SHEpor st 7%%&%%%%Hn§ éﬂﬁe?ugg TSRS ﬂgséhe column
iohtstrriidotit or unti | said mul ti phase vapor stream

contacts a end portion of said vapor phase distributor
chanber; c¢ ) back m xing of said nmulti phase vapor

19. phaserhqoonne:tohbactambbhdsagd edd paklidON 10f, SaiKkMAIOI said

Eﬂgie dlstrégftgr chanber ; gﬁre V|n sajd va or

cf) S % m RHAEGi st butRRSh ‘?ﬁgﬁ 1R o vapor
cilivmutomening dpaced erélgi8hship from said vapor inlet
nozzle; wherein said deflector plate directs said
multiphase vapor stream along an outer periphery of said
column shell until said multiphase vapor stream reaches a
rear baffle; upon reaching said rear baffle said vapor
stream ceases forward movement, causing said multiphase

vapor stream to back mix and exit said distributor.

The -method accoraing to claim 19, wherein said
openings in said internal deflecting wall, comprise
windows adapted for allowing a poftion of said wvapor to
exit said distributor through the top portion of said
window and a portion of said 1liquid to exit said

distributor through a bottom portion of said window.

The method according to claim 19, further
comprising chimneys positioned in said ceiling, said
chimneys designed to allow a portion of said vapor to

exit said distributor.
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said multi phase phase distributor and/or a top
portion of at |east one window in said side wall of

woeang13a@or phase distributor; e ) renoving sac/Us$2qon/wlos97

22

phase froma bottom portion of at |east one wi ndow in

said side wall of said distributor and through at

| east one opening in a floor of said distributor; and

f ) renoving said solid phase through openings in the

floor of said nmulti phase distributor.24. The

mul ti phase vapor distributor according to Caim3 ,

wherein said interior deflector wall is chanfered to
25, . The nethod -according to claim

reduce t ur bu ce .
. whBEeMst rg’d 3GHWI I g EEP&F‘ A&l fue gPEprising

é@niedmceoﬁméﬂl MELz1ed6. 1dcdtbd i PASEMaAP0Fl cor of said
dlstrlbutor according to daim3 , wherein said -

YRaRAEerdi st RbPUBPHC ignedvitfedaldew o mddiggion of said

. pegaLdsNgaha Cha'%b¥éldﬂ“”6¥'1§¥iéj(g5ﬁ43% | §oNOkxit said

23

bl ocked or divide The mul ti phase vapor

distributer-according to O aim 10, wherein said
interior deflector wall is chanfered to reduce
turbul ence . 29. A nultiphase vapor distributor

-accor 8 RFass aferlGepdratang sai angitabphase raftream "into

cked igd I ' [ .
b5k g st S gu 4 HSSEBRS" Bl
openlh@s ﬁsﬁﬁhas c@npnm@bsla phaseat vapcand/sttream into a

rcoor dRaZpSABRE oy v b BT TS E e Cf ShERBH! ' phase
openidgsttdbuh@r,conprlses a filtration and/or
Separﬁs'onaglgffy ‘moving said multi phase vapor stream
around a .chamber of said wvapor. phase dlstrlbutor
until said multiphase vapor stream contacts a end -
portion of said vapor phase distributor chambér;
c) back mixing of said multi phase wvapor phase upon
contact with said end portion of said wvapor phase
distributor chamber;
d) removing said vapor phase from said distributor
through at least one chimney opening in a'ceiiing of
said multi phase phase distributor and/or a top
portion of at least one window in said side wall of
said vapor phase distributor;
e) removing said liquid phase from a bottom portion
of at least one window in said side wall of said
distributor and through at least one opening in a
floor of said distribhtor; and
f) removing said solid phase through openings in the

floor of said multi phase distributor.

27



10

15

20

25

30

32. A nethod according to claim 17, wherein one or
nore of said openings further conprises a filtration
w@p@fsasozsepar ati on el enent . PCT/US2007/010497

24 . The multiphase vapor distributor according to Claim
3, wherein said interior deflector wall is chamfered to

reduce turbulence.

25. The method according to claim 17, wherein said
interior deflector wall is chamfered to reduce

turbulence.

26. A multiphase vapor distributor according to Claim 3,

wherein said chamber is not blocked or divided.

27. A method according to claim 17, wherein said chamber

is not blocked or divided.

28. The multiphase vapor distributor according to Claim
10, wherein said interior deflector wall is chamfered to

reduce turbulence.

29. A multiphase vapor distributor according to Claim.

10, wherein said chamber is not blocked or divided.

30. A multiphase vapor~distributof according to Claim 1,
wherein one oxr more of said openings further comprises a

filtration and/or separation element.

31. A multiphase vapor distributor according to Claim
10, wherein one or more of said openings further

comprises a filtration and/or separation element.

32. A method according to claim 17, wherein one or more
of said openings further comprises a filtration and/or

separation element.
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